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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa Mo XMMUHU Ha YpPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHMs COCTaBJIEHA HA
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl
OCHOBHOTO 00111ero oopazoBanusi, nmpeactaBieHHbIxB @I'OC OO0, a Takxke Ha OCHOBE
denepanbHON paboyeil MmporpamMmbl BOCIIUTAHUS U ¢ YYETOM KOHIICTILIMU MPENoJaBaHus
yueOHOro mpeameTa «XuMHUS» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
denepanumu.

[IporpaMmmMa no XxuMuM JaET NpPeACTaBICHUE O LEeNIX, 00IIel cTpaTteruu o0y4yeHus,
BOCITMTAHUS U Pa3BUTUs O0YUYaIOIIMUXCA CPEACTBAMU YUEOHOTO MPEeIMETa, yCTAHABIUBAET
o0si3aTeNIbHOE TPEAMETHOE COJep)KaHHe, MPEAyCMaTpUBAaeT paclpe/ielieHue €ro Io
KJIacCcaM M CTPYKTYpPHUPOBAHUE IO pa3/iesiaM U TEMaM IPOTrpaMMbl IO XUMUH, OMPEIETSAET
KOJIMYECTBEHHbIE W KAYECTBEHHBIE XapAaKTEPUCTHKU COJAEPKAHHS, PEKOMEHIYEMYIO
MOCJIEI0BATEIbHOCTh U3YUEHUSI XUMHUH C YUETOM MEXIPEIMETHBIX U BHY TPUITPEAMETHBIX
CBsI3€M, JIOTMKM YYeOHOTO TMpoliecca, BO3PACTHBIX OCOOCHHOCTEW OOydYarommxcs,
ompesieNisieT BO3MOXKHOCTU TMpeAMeTa Njsl peanu3aluu TpeOoBaHM K pe3yibTraTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTeNbHOM MPOTpaMMbl Ha YpPOBHE OCHOBHOI'O OOIEro
o0pa3oBaHUs, a TaKKe TpeOOBAaHUU K pe3ysbTaTaM OOy4YeHHs XMMHUHU Ha YpOBHE liejiei
U3Y4YEHUsI TpeIMETa W OCHOBHBIX BHJOB YYE€OHO-TIO3HABATEIBHON JIEATEIIbHOCTU
00yYaromerocs Mo OCBOCHUIO y4eOHOT'0 COJIepKaHUS.

3HaHMEe XHMHUU CIY)KUT OCHOBOM Uit  (OpMHpOBaHUS  MHUPOBO33PECHHUS
oOyJarolerocsi, ero MpeacTaBIeHU O MaTepHaJbHOM €IUHCTBE MHpA, BaXHYIO POJIb
urpart GopMHupyeMble XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILICHUAX SHEPTUH U 00
HBOJIIOIIMYU BEIIECTB B MPHUPOJIE, O MyTSAX pelIeHUs r1o0aJbHbIX NpoOJieM YCTOHYMBOTO
Pa3BUTHUS YEJIOBEUYECTBA — CBHIPHEBOM, IHEPIreTUYECKOW, IHUILIEBOW M IKOJIOTHUYECKOU
0€30MMacHOCTH, IPOOJIEM 3PABOOXPAHECHHUS.

N3yuenue xumun:

CHOCOOCTBYET pealu3alii BO3MOXKHOCTEM Al camMopa3BUTUSL U (POPMUPOBAHUS
KYyJbTYpbl JUYHOCTH, €€ oOmed U (yHKIMOHAJIBbHOM TIPaMOTHOCTH; BHOCUT BKJIAJ B
(GbopMHUpPOBaHNUE MBILUICHUS U TBOPYECKUX CIOCOOHOCTEW O0ydaromMXCs, HaBBIKOB MX
CaMOCTOSITeJIbHON yueOHOM 1eITeTbHOCTH,SKCIIEPUMEHTAIIBHBIX U HMCCIE0BATENIbCKUX
YMEHHUM, HEOOXOIUMBIX KaK B IOBCEJHEBHOW XHM3HH, TaK U B Mpo(hecCHOHAIBHOU
NEeATEIbHOCTH;

3HaKOMUT CO CIEIU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJ1aIbIBAET OCHOBBI LIEJIOCTHOTO
B3IJI[la Ha EQUHCTBO NPUPOABI W YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM TAallOM B
(OpMUPOBAHNHN €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00yYarOIIUXCs;

cnocoOcTByeT (OPMUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHHS K  €CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K MPUPOJIE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B 3KOJOTHYECKOE
00pa3oBaHKE 00YYAIOITUXCSI.

JlanHple HampaBieHHs B OOyYEHHM XUMHUU O0O0ECIEeUMBAIOTCA CHEIUPUKOIM
COJIepKaHusl y4eOHOro MpeaMeTa, KOTOPBIN SBISETCS MeJIaroruyecku aJanTHPOBaHHBIM
oTpakeHueM 0a30BOM HAYKU XMMHH Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.



Kypc xuMuu Ha ypoBHE OCHOBHOTO oOmIero oOpa3oBaHUS OPUEHTUPOBAH Ha
OCBOCHHE OOYyYaIOIUMHUCS CHUCTEMbl IE€PBOHAYAIBHBIX TOHATUA XHMHHU, OCHOB
HEOPraHUYECKOW XMMHHM U HEKOTOPBIX OTACIBbHBIX 3HAYMMBIX IMOHATHA OpPraHUYECKOU
XUMHH.

Crtpyktypa coaepkaHHs TpOrpaMMbl MO XUMUU C(HOPMHUPOBAHA Ha OCHOBE
CUCTEMHOTO NMOJAX0a K €€ n3ydeHnto. CoaepkaHne CKIaJbIBAETCS U3 CUCTEMBI IOHATHIMA
0 XMMHYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI MOHATHI 0 XuMuueckonpeakiuu. O6e
OTU CHUCTEMBI CTPYKTYPHO OPTraHHW30BaHbI MO MHPHUHIMITY MOCJEI0BATENBHOTO Pa3BUTHUSA
3HAHUW Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:
® ATOMHO -MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
nepuoandeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHU;

Y4E€HUS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

peCcTaBiIeHU 00 3IEKTPOIUTUYECKOM TUCCOLMAIMU BEUIECTB B PACTBOPAX.
TeopeTnueckre 3HaHUA PacCMaTPUBAIOTCS HA OCHOBE AMITMPUYECKUIIONYUYECHHBIX U

OCMBICIIEHHBIX ()aKTOB, pPa3BUBAIOTCS IMOCJIEA0BATEIBLHO OT OJHOIO YPOBHA K JPYTrOMY,

BBIMONHAS (PYHKIMM OOBSCHEHUS U NPOTHO3UPOBAHHSI CBOMCTB, CTPOCHHUS H

BO3MOKHOCTEHN IPAKTUYECKOTO ITPUMEHEHUS U MTOJTYYEHHS N3Y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMUHU CITOCOOCTBYET (DOPMUPOBAHUIONIPEACTABICHUS O
XAMHYECKOU COCTABJISIONICH HAYYHOM KAPTUHBI MUpPA B JIOTUKE €€ CUCTEMHOU IIPUPO/IBIL,
LEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHMIO U METOJAaM MO3HaHUA B HayKe. M3yueHue
XUMHH TPOUCXOJUT C TPUBJICUCHHEM 3HAHMA U3 paHee MU3YUYEHHBIX Y4YEOHBIX
npeameToB: «OKpyxaroumi mMup», «buonorus. 5—7 knaccedy u «Pusuka. 7 Kiacey.

[Ipy M3ydyeHWHM XUMHUH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUNU OCHOB XMMHUYECKOU
HAyKd Kak oOOJACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JeSITeIbHOCTU
YeJI0BEKa U KaK OJJTHOTO U3 KOMIIOHEHTOB MUPOBOI KyJIbTYpbl. 3a/1aya yueOHOro mpeaMeTa
COCTOMT B (OPMHUPOBAHHUU CHUCTEMbl XUMHUECKMX 3HAHUNW — BaKHEHIIUX (aKToB,
NOHSTUH, 3aKOHOB U  TEOPETHYECKUX  TOJOKEHHM, JOCTYMHBIX  0000LIEHUHI
MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIka HayKd, MPUOOIIEHUH K HAYYHBIM METOAam
MO3HAHUS MPU U3yYEHUH BEIIECTB M XUMUYECKUX PEAKIMii, B GOPMUPOBAHUU U PA3BUTUU
MO3HABATEJIbHBIX YMEHMA M UX TNPUMEHEHHHM B Y4eOHO-IIO3HABATENLHOM W y4eOHO-
UCCJIEIOBATENIbCKOM JIeATEIBbHOCTH, OCBOCHMM TpaBHI Oe30macHOro oOpaileHus ¢
BEIIECTBAMHU B MOBCEIHEBHOM KU3HMU.

[Ipy u3ydyeHHMH XUMUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENH TaKHE 1IEJIU, KaK:

. dbopMUpoBaHHE  HMHTEIUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMoOOpa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSATEIbHOMY TPUHSATUIO pPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU;

. HaIpaBJICHHOCTh 00YUYEHUs HA CUCTEMATUYECKOE MPUOOIIIEHNEO0 Yy alouXCs K
CaMOCTOSITENIbHOM T03HABATEIbHON JAESITETbHOCTH, HAyYHBIM METOJaM I103HaHUS,
(bOpMUPYIOIUM MOTUBALIUIO M Pa3BUTHE CITIOCOOHOCTEN KXUMUU;

e  obecreueHne yCclIoBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHHIO 00YYAIOIIMMHKCS OMbITa
pa3HOOOpa3HOM JeATEIbHOCTH, MO3HAHWS M CAMOINO3HAHUS, KIIIOUEBBIX HABBIKOB



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

NEeATEIbHOCTH;

. dbopmupoBanue  oOmiel  (QYHKIIMOHAILHOW W €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUIN OOBSCHATH M OIICHUBATH SBJICHUS OKPYIKAIOIIETO MHPA,
WCITIOJIB3YS 3HAHUS U OMBIT, TIOJTyYeHHBIC TIPH U3YUYEHUUXUMUH, IPUMEHSTH UX MPU PEIICHUU
po0JieM B TOBCEAHEBHOM KU3HU U TPYAOBOU JIEATEIHLHOCTH;

. dbopmupoBaHre y oOydaromMXcs TYMaHUCTUYECKUX OTHOIICHWM, TTOHUMaHUs
LEHHOCTH XUMUYECKUX 3HAHUMN I BEIPAOOTKU IKOJIOTMYECKH 11eJ1IeCO00pa3HOro MOBEACHUS
B OBITY M TPYJIOBOU AEATENBHOCTU B IEIAXCOXPAHEHHUSI CBOETO 370POBb M OKpYKaroIIeH
IIPUPOIHOU CPE.IbI;

. pa3BUTHE MOTHBAllMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUSI OOIIEYEIOBEUECKHX I[€HHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaIbHEHIIIEr0 00yUeHUSI.

HekoTtopsie npakTudeckue padoThl 0y1yT MPOBOAUTH C UCIIOIB30BaHUEM 000PYI0BaHUS
Ilentpa «Touka poctax:

- uu¢posoit nabopatopun POLUSLAB mno xumum c¢ HabopamMu JaTYUKOB:
oecrpoBOAHBIM MyJbTUAATYHKOM LFS, naTumkom jyist m3MepeHus onTUYeCKO MII0OTHOCTH U
MYTHOCTH PacTBOPOB BEIIECTB, JaTYUKOM u3MepeHus pH cpeapl pacTBopa, MaTdyuKoOM
U3MEPEHHUS DJIEKTPUIECKON TIPOBOIUMOCTH

- BUPTYaJIbHOTO TIPAKTUKyMa.

brnaronaps sTomy y 00y4daromuxcs mosBUTCS BO3MOKHOCTh KOJTUYECTBEHHBIX HAOIOICHUN
GUBUYECKUX W XUMUYECKHX SBJICHHMA, MPOUCXOASIIMX C BEIIECTBAMH, IJIsi TOJYYCHHS
nocroBepHodt uHpopmanuu. Ha ocHOBE TNOJNy4EHHBIX SKCIEPUMEHTAIbHBIX JAHHBIX
oOydJaroume CMOTYT CaMOCTOSATEIbHO JelaTh BBIBOJbI, 0000IIATh pe3yJbTaThl, BBHISBIATH
3aKOHOMEPHOCTH, 4YTO OyAeT CHnocOoOCTBOBAaTh MOBBIIIEHUIO MOTHBAlUUM OO0Yy4YeHUs
HIKOJIbHUKOB.

B xonme mpakTtudeckux paboTr oOydaromuecss OyIyT BOBJICUYEHBI B TPOEKTHO -
UCCJIEA0BATENbCKYIO JeATeNbHOCTh. KOMITIEKT I poBOi J1abopaTopuu MO3BOJISIET JOCTUYb
00pa3oBaTeNbHBIX Pe3yJbTaTOB 00YUaOIMUXCs, TaET BO3MOKHOCTh yTIyOIEHHOTO U3YUeHUS
npeaMeTa, B TOM YHCJIE€ BO3MOXHOCTh Pa3BUTHUS HM300pPETATENBCKOTO, KpPEaTUBHOTO,
KPUTHUYECKOTO MBINUICHUS, pa3BUTUS (yHKIIMOHATHLHON IPAaMOTHOCTH OOYYaOIIUXCS, B TOM
YHUCJIE €CTECTBEHHOHAYYHOU U MaTEMAaTHUYECKOM.

B xone u3yuenus kypca npojosnKaeTcss GopMUpOBaHHUE SKCIIEPUMEHTATBHBIX YMECHHINA:

* ONHCAHUE IKCIIEPUMEHTA,

* COCTAaBJICHHE W 3aIl0OJHEHNE Ta0JINII,

* TOCTpOEHHE rpa@UKOB MO TAOTUYHBIM JAHHBIM,
* MpOBEACHUE MaTeMaTHUYECKUX PacUyETOB.

dopMUpOBaHUE UCCIEIOBATEIBLCKUX YMEHUM: oNlpeielieHue Npoosiembl, ((OpMyITUPOBAHKE
UCCJIEA0BATENIbCKOW 3a7aul, IJAHUPOBAHWE pEIIECHUS 3a7aud, IOCTPOEHUE MOJEIEH,
BBIJIBMKEHUE THUMOTE3, OSKCIEPUMEHTAJbHAs TPOBEpKA THUIIOTE3, aHajdu3 JaHHBIX
SKCIIEPUMEHTA U HaOJIoAeHUH, (DOPMYITUPOBaHUE BHIBO/IOB.

OO0m1ee KOJIMYeCTBO YacOB, OTBEAEHHBIX JIJIsl H3YYCHHS XUMHUH Ha YPOBHE OCHOBHOTO
ob11ero oOpazoBaHus, cocTabisieT 136 yacoB: B 8 kiacce — 68 yacoB (24aca B HeJeN0), B 9

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



COIEPKAHUE OBYUYEHUA

8 KNIACC

IlepBoHavyabHbIC XMMUYECKHE IOHATHS

[Ipeamer xumun. Posib XuMuuM B KU3HU YenOBeKa. XMMUS B CUCTEME HayK. Tena u
BellecTBa. GU3nMYecKre CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemiecTs. [TonsTue o
MeTOJIaX MOo3HaHus B XUMHH. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHus] CMECEH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE AIIEMEHTHI. CHUMBOJIBI XUMUYECKUXIIIEMEHTOB.
[IpocThie u cloKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass Qopmyna. BaneHTHOCTH aTOMOB XHMHMYECKMX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHocuTeNnbHAass aroMHas Macca. OTHOCUTENIbHAs
MOJIEKYJIIpHas Macca. MaccoBast 011 XUMUYECKOTO AIEMEHTA B COCIMHEHHUH.

KomnuecTBo BemecTBa. Mosnb. MoisipHast Macca. B3auMocCBsA3b KOJIMUECTBA, MACChI
U 4YuCJa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacuérel mo ¢dopmylaM XUMHUYECKHUX
COCIMHEHUH.

Pu3nYeCKre U XUMUYECKHUE ABICHUSA. XUMHUUECKas peaklus U €€ NPU3HAKUA. 3aKOH
COXpaHEHHUs MacChl BEIMICCTB. XUMHUYECKHE ypaBHeHuUs. Kiaccudukarms XuMUIeCKUX
peaxiuii (coeIMHEHus, pa3oKeHus, 3aMeIICHHsI, 0OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMMHUYECKOW NOCYJIOM, MpaBwiiaMu padOThl B J1adopaTopuu U
npuémMamMu 0oOpallleHusT C J1abOpaTOPHBIM OOOpYIOBAaHUEM, H3yUYEHHE U OMNHCAHUE
(bU3UYEeCKUX CBOWCTB 0OOpAa3IOB HEOPTaHMUYECKUX BEIIECTB, HAOMIONCHHE (DU3UIECKUX
(nu1aBlieHHE BOCKA, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJICHCALIUS
BOABI) U XUMHUYECKMX (FOpEHHE CBEYM, NPOKAIMBAHUE MEIHOM IPOBOJIOKH,
B3aMMOJICHCTBUE Mejla C KHUCJIOTOW) SBJICHUM, HAOIIOJICHHE W ONMCAaHWE IPHU3HAKOB
INPOTEKAaHUSI XUMHUYECKUX PpEAKUUH (pa3sioKEeHUEe caxapa, B3aUMOJEHCTBHE CEPHOMN
KHCIIOTBI C XJIOpHAOM Oapusi, pasnoxkenue runpokcunga menu (II) mpu marpeBanum,
B3aMMOJICHCTBHUE kKeseza ¢ pacTBopoM coiu Meau (II), uzyyenue cnocoboB pazieneHust
cMeced: C TOMONIIbIO MarHuTa, (UIBTPOBaHWE, BbIIAPUBAHUE, JIUCTUIUISIMA,
xpoMmarorpadusi, TpOBeICHNEe OYUCTKUA TOBAPECHHOW COJM, HAOJIOJCHHE W OMHCAHUE
pEe3yJIbTaTOB TMPOBEACHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MacChl,
CO3J]aHUE MOJIEeNIEl MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHeiiue npeacTaBUTeIM HEOPraHUYEeCKHUX BellecTB

Bo3nyx — cmech razos. CocraB Bozyxa. Kuciopox — 371IEMEHT 1 TPOCTOE BEUIECTBO.
Haxoxnenue kuciopoja B mpupoje, (u3nueckue U XUMHUYECKUEe CBOMCTBA (peakiuu
ropenus). Oxcuasl. [lpumenenue kucnopona. CrnocoOsl

MOJTy4eHHST KUCIIOPOJia B TaOOpaTOpUM M MPOMBIIINIEHHOCTH. KpyroBopoTt Kucioposa B
npupoze. O30H — auToTpoIiHas MOAU(PUKAIIHS KACTIOPO/Ia.

TennoBo#t 3PekT XUMUYECKON peakiuu, TEPMOXUMUUYECKUE YPaBHEHHS, IK30 - U
SHJAOTEPMUYECKHUE peakuuu. TOIUIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUIICHUE
NapHUKOBOTO 3¢ eKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bonopon — snemeHT M mpocTtoe BemecTtBo. HaxokaeHue Boxopoaa B HPUPOLE,



¢usznyeckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTOCOOBINoayyeHus. Kuciaorsl u
COJIH.

MousipHbIii 00bEM ra30B. PacuéThl M0 XUMUYECKUM YPABHEHHUSIM.

dusnyeckue cBOMCTBA BOAbI. Boaa kak pactBopureins. PactBopsl. HacheleHHbie u
HEHAaCBIIICHHBIE PACTBOPBI. PacTBOpHMOCTH BelecTB B Boje. MaccoBast 10J1sl BELIECTBA B
pacTBOope. XUMHUYECKHE CBoWcCTBa BoAbl. OcHOBaHusA. Poib pacTBOpoB B IMpHUpPOAE U B
XKU3HU YyenoBeka. KpyroBopot Boabl B mpupoie. 3arpsa3HeHue NpupoAHbIX Boa. OxpaHa u
OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coeauHennii. Oxcuasl. Knaccudukanusokcuaos:
cosieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amM(OTepHbIe) W HECcoJIeoOpasyIomIne.
Homenknatypa okcuymoB. @u3nueckue U XMMHUUYECKHE CBOMCTBA OKCUIOB. llomyueHue
OKCHJIOB.

OcHoBanusa. Knaccudukanusi OCHOBaHMM: MIENOYM U HEPACTBOPUMbBIE OCHOBAHMSL.
Homenknatypa ocHoBannil. ®Dusnueckne W XUMUYECKHE CBOWCTBA OCHOBAHUM.
[TomydyeHnne OCHOBaHHUI.

Kucnotel. Knaccudukarmus kucinor. Homenknarypa kucior. ®Dusumueckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Psi akruBHOCTH MetauioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coseil. @u3ndeckue M XUMMHUYECKHAE CBOMCTBA COJICH.
[Tonyuenue conen.

['eHeTnueckas CBA3b MEX/1Y KlacCaMU HEOPraHUYECKUX COECIUHEHUM.

Xumuueckuit IKCnepuMenm:

Ka4e€CTBEHHOE OIPEJCICHUE COJIEpPkKAHUSA KHUCIOpoAa B BO3AYyXE, IOJIyYEHHUE,
cobmpaHue, pacno3HaBaHMEe W H3YyUYCHHWE CBOWCTB KHUCJIOpPOJAA, HAOJIOJCHUE
B3aMMOJICHCTBUSL BEUIECTB C KHCIOPOIOM M YCIOBUS BO3ZHUKHOBEHMS M MPEKPALICHHUS
roperust (moskapa), O3HaKOMJICHHE ¢ oOpa3liaMd OKCHUJIOB U OIKMCAaHHWE HMX CBOWCTB,
NoJIlyueHue, coOMpaHue, paclo3HaBaHHME U HM3yYEHHE CBOMCTB BoJopona (TOpeHue),
B3auMojielicTBue Bojopona ¢ okcuaoM wmeau  (II) (BO3MOKHO HCHOJIB30BaHKE
BUJICOMATEPHAIIOB), HAOIIOAeHHE 00Pa31IOB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAaHUE
0COOEHHOCTE pacTBOPEHHUsI BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHUE
PAaCTBOPOB C ONPENEIEHHON MACCOBOM JI0JIEN paCTBOPEHHOTO BEMIECTBA, B3aUMOIEHCTBUE
BOJAbl C MeTajulaMud (HaTpueM ©  KajibluueMm) (BO3MOXKHO  HCIOJIb30BAaHHE
BUJICOMATEPHUAIIOB),

uccie0BaHle 00pa3lloB HEOPraHWUYECKUX BEILECTB Pa3JIMYHBIX KJIACCOB, HAOIIOJECHUE
U3MEHEHHUSI OKPACKH HWHIAMKATOPOB B pACTBOpPaX KHUCIOT M MIEJIOYEH, H3YYCHHE
B3anMoiericTBus okcuaa meau (II) ¢ pactBopoM cepHOlM KUCIOTHI, KUCIOT C METaJJIaMH,
pEeaKkui HEUTpalM3aluu, IOJIYy4YEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO
MeTajljla JIPyTMM M3 pacTBOpa COJIM, PELICHUE JKCIEPUMEHTAIBHBIX 3a1ad II0 TEMeE
«BaxkHenmune Ki1accpl HEOPraHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3akoH u Ilepruoanueckass cucreMa XUMHUYECKHUX 3j1eMeHTOB /1.
N. MenneneeBa. CrtpoeHune aroMoB. XuMHYeCKass CBs3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbBIC PEeaKIUH



[lepBble MOMBITKU KIacCU(PUKAIMM XUMUYECKHX 3ieMeHTOB. [loHsTHE O rpymmax
CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMEIbHbIE METAJUIbI,[AJOrEHbl, HHEPTHBIE
rasbl). DJIEMEHTBI, KOTOpbIE 00pa3yroT aM(poTepHbIe OKCHJIBI U THIAPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepronmueckas cucrema XuMuU4yeckux 3neMeHToB /l. M.
MenneneeBa. Koporkomepuoanas u manuHHOonepuogHas Qopmbl [lepuogndeckoit
cuctembl XuMudeckux auemeHToB /. Y. Menneneesa. [lepuoabm rpymnmsl. @u3ndeckuii
CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Ctpoenue aromoB. CoctaB atomHbIX saep. M3oromnbl. DnekTpoHbl. CTpoeHHE
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XMMHUYECKUX 3JIeMEeHTOB llepuomuueckoit
cucremnl J[. WM. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOTO DJJIEMEHTA IO €ro
nosnoxxenuto B [lepuoanueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTM H3MEHEHMS paguyca aTOMOB XHWMHYECKHX  DJEMEHTOB,
METAJJINYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyNraM 1 NeEPUOIaMm.

3nauenune Ilepuoamueckoro 3akoHa W lleproguyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB IS Pa3BUTUs HAYKU U ITpakTuku. [. 1. MenneneeB — y4€HbIN U TpaKJTaHHH.

Xumuueckas cBsizb. KoBalieHTHas (MOJsipHasT M HEMOJIApHAs) CBSA3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMHUECKUX 3JIEMEHTOB. lOHHAas CBSI3b.

Crenenp oxucneHuss. OKHUCIMTENBHO -BOCCTAHOBUTEIIBHBIE  PEAKLIUU.
[Iporecchl OKHCAEHUS U BOCCTAHOBIIEHNA. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepuMenm:

u3yyeHue o0pa3loB BEHIECTB METAIOB M HEMETaJIOB, B3aMMOJICUCTBUE
TMIPOKCHIA IMHKAa C pacTBOPAMU KHCJIOT M LIEJOYEH, IIPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIX peakluid (ropeHue,
pEeaKIMK Pa3IOKEHUS, COSTUHEHU ).

Mescnpeomemmnule céasu

Peanm3amuss MeEXNpEAMETHBIX CBSI3ed TIpH HM3YYeHUHM XHMHH B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 UCTIOIH30BaHUE KaK OOIUX €CTECTBCHHO--HAYIHBIX ITOHSITHH, TaK
U TIOHSATHH, SBJISIONIUXCS CHCTEMHBIMH JUIS OTICIBHBIX TIPEIMETOB €CTECTBEHHO--
HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO--HAYYHBIC MTOHITHS: HAYYHBINA (PaKT, TUTIOTE3a, TEOPHsI, 3aKOH,
aHaln3, CHUHTE3, KiIaccuukamms, TEPUOANYHOCTh, HAOIIOEHNE, OKCIICPHUMEHT,
MOJIETTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

dwusnka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHUJ, HU30TOIIbI,
PalnOaKTUBHOCTD, MOJICKYJIA, SJICKTPHUSCKUN 3apsijl, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSTHUE BEIIECTBA, ra3, (U3NYCCKUE BCIWYMHBI, CIUHUIBI HU3MEPEHHUS, KOCMOC,
TUTaHEeTHI, 3BE3/b1, CoHIIE.

buonorus: dortocuntes, npixanue, ouochepa.

['eorpadusa: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE TOPOJbI, MOJE3HBIC
UCKOTIaeMbIe, TOTUTHBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peakiusi

[Tepuonnueckuii 3akoH. Ilepronmueckas cucrema XuMuU4YecKux 3yneMeHToB /I, M.



MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XMMHUYECKUX
AJIIEMEHTOB MEPBBIX TPEX NEPUOJOB, KaJHs, KaIbLUsI U UX COCAUHEHUN B COOTBETCTBUU C
IIOJIOKEHUEM DIIEMEHTOB B [Ieproauueckoi cucTeMe U CTPOCHUEM X aTOMOB.

Crpoenue BelecTsa: BUIbI XUMUYECKON CBS3U. THIIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKH U BUJ1a XUMUYECKOU
CBA3U.

Knaccupukanus M HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIACCaM HEOPraHUYECKUX COCAMHEHUM,
TEHETUYECKas CBSA3b HEOPTaHNYECKHUX BEILECTB.

Knaccudpukanus XUMHUECKUX pPEaKIU MO pa3iIMyHbIM MpHU3HAKaM (TI0 YHCITY U
COCTaBY YYacCTBYIOIIMX B PEaKIMHM BELIECTB, MO TEIIOBOMY 3G (EKTy, M0 U3MEHEHUIO
CTENEHEW OKHUCIIEHUS XUMHYECKHX D3JIEMEHTOB, IO OOpaTUMOCTH, II0 Y4YaCTHUIO
KaTajau3aTopa). DK30- U SHJI0TEPMUYECKUE PEAKIIUH, TEPMOXUMHUYECKNUE YPABHEHUS.

[TousitTie o0 ckopocTH XuMHUecKoM peakuuu. I[lonstue 00 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [loHATHE O TOMOIeHHBIX U TeTepPOTreHHBIX
peakuusax. [lomatue o karanuse. IloHATHe 0 XuUMH4YEeCKOM paBHOBecHH. PaKTOPHI,
BIIMSAIOIINME HA CKOPOCTh XUMHUYECKON PEAKIIMK U NTOJI0KEHNE XUMUYECKOTO PABHOBECHSL.

OKHCIINTENBHO-BOCCTAHOBUTEIILHBIE peakuuu, DIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEBHOM peakuu. CocTaBIeHUE YPABHEHHM

OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX PEAKIHM C UCIIOJIB30BAHUEM METO/1a JIIEKTPOHHOTO
OanaHca.

Teopust AIEKTPOIUTHYECKON AUCCOLMALMH. OJIEKTPOJIMTBI W HEIJIEKTPOJMUTHI.
Karnonsl, aHvoHbl. MeXaHM3M JHCCOLMAIMA BEHIECTB C PA3IUYHBIMU BHIAMU
xuMudeckon cBs3u. CreneHp nuccormanii. CUIbHBIE U clTa0ble SJIEKTPOIUTHI.

Peakunn unoHHOrO oOMeHa. YcClOBHS NpPOTEKAaHUS peakUuuil HOHHOrO OOMEHa,
MOJIHBIE M COKPAILCHHBbIE NOHHBIE YpaBHEHUs peakuuii. CBOMCTBA KUCJIOT,0CHOBAaHUU U
coJiel B CBeTE MpEJCTaBICHUNA 00 DIIEKTPOIUTHUECKON nuccouumanuu. KauecTBeHHbIE
peakiuu Ha uoHbL. [IoHSITHE O TUAPOIIU3E COJIEH.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJIETSIMU KPUCTAIUNIMYECKUX PELICTOK HEOPTAaHMYECKUX BEIIECTB —
METaJUIOB M HEeMeTauioB (rpaduTa W ajiiMasza), CIOKHBIX BEIISCTB (XJIOpHAa HATpHUs),
UCCIIEIOBAaHKUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIMUOT BO3AEHCTBUS PA3TUYHBIX
(GakTopoB, HCCIIEJOBAaHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB  BEIIECTB, Mpollecca
U CCOIMAIMY KUCJIOT, 1eJI0uel U cojieil (BO3MOXKHO UCTIOIb30BaHNE BUIEO MATEPUATIOB),
MPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIMX MPHU3HAKKM MPOTEKAHUS PEAKIU HOHHOTO
obmeHa (oOpa3oBaHuEe OCajKa, BBIJCICHHE Ta3a, OOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (TOpEeHHUE,
peaklMK pa3JIoKEHUs, COEJUHEHHUs), pPACIO3HABAaHWE HEOPTaHWYECKUX BEILIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEAKIIMA Ha HOHBI, pEIICHUEIKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTa/uibl 4 MX COeIMHEHUSA

OO6mrast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEePHbIC
creneHu okucieHusa. CTpoeHre u GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — rajOreHoB.



XHUMHUUYECKHUE CBOMCTBA HA MPUMEPE XJIOpa(B3aUMOCICTBUE C METANIAMH, HEMETAINIAMH,
niesioyamu). Xiaopooaopold. ConsiHasg KUCI0Ta, XUMHYECKHME CBOWCTBA, IOJIyYEHHE,
IpUMEHEHME. [[eMCTBUEXJIOpa U XJOPOBOJOPOJAa HAa OPraHU3M YelOoBeKa. BaxHeumue
XJIOPHUIbl U UXHAXO0XKICHHE B PUPO/IE.

O6mas xapakTepucTtrka 351eMeHToB VIA-rpynmnel. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble cTeneHn okuciaeHus. CTpoeHue U (pusnueckre CBOMCTBA MPOCTHIX BEIIECTB
— KUCIIOpoAa W cepbl. AIIJIOTPOMHbIE MOAU(MUKAIIMN KUCIOPOAa U Ccepbl. XUMHUYECKUE
cBoicTBa cepbl. CepoBOOPOA, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA. OKCHUIbI
cepbl Kak MPEICTABUTENIM KHUCJIOTHBIX OKcHIOB. CepHas KucloTa, (U3NYECKHE U
XMMHYECKHE CBOMCTBa (00IIMEe KakK MpeACTaBUTENS Kjacca KUCIOT U crieuu(pUuyecKue).
XUMHUYECKHE peaKlnu, JeKallle B OCHOBE MPOMBIIIIEHHOTO CII0c00a MOJTy4YeHUs: CEPHOI
KUCIIOTHL. [Iprimenenue cepHoi KucaoThl. Colau CepHON KUCIOThI, KAUeCTBEHHAS PEaKIIHs
Ha cynbdar-uoH. HaxoxxneHue cepsl W €€ coeAuHEHUW B mpupoae. XUMHUYECKOE
3arpsA3HEHUE OKPYIKAIOIIEH CPeIbl COEAUHEHUSMHU CEPBI (KUCIOTHBIE JOK/IU, 3arPA3HEHNE
BO3/yXa 1 BOJOEMOB), CIIOCOOBI €r0 MPeJOTBPAICHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUSATOMOB,
XapaKTepHbIE CTENEHU OKHUCICHHs. A30T, paclpocTpaHeHHe B Mpupoje, Guznyeckue u
XuMuyeckue cBoictBa. KpyroBopoT azora B mpupoae. AMMHAK, ero puanyeckue u
XUMUYECKHE CBOMCTBA, MojlyueHue W npumeHeHue. Conm aMMOHUS, UX (pU3MUEecKue u
XUMUYECKHE CBOMCTBA, IpUMEHEHHE. KauecTBeHHas peakliis HanOHbl aMMOHUS. A30THas
KHCJI0TAa, €€ MoJTy4YeHue, (u3nueckrue i XuMU4eCcKue CBOMCTBa (0011IMe KaK MPeICTaBUTEIS
KJlacca KUCIOT W crneuuduueckue). Mcmnonb3oBaHue HUTPATOB M COJEl aMMOHHUS B
KauecTBe MHUHEPAIbHBIX YJI0OpeHUH. XMMHUYECKOE 3arpsA3HEHHE OKpYXKAIoLEH Ccpebl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arps3HEHUE BO3AyXa, IMOYBBI U BOJIOEMOB).
docdop,amnorponHsie Mogudpukanuu Gocdopa, Gusnueckrue U XMMHUUECKHE CBOWCTBA.
Oxcun dochopa (V) u dochopHas kuciora, GU3NIECKUEe U XUMUUYECKUE CBOWCTBA,
noayudenue. Mcnonb3oBanue GpocharoB B KaUeCTBE MUHEPATBHBIX YA0OPEHHUN.

OOmas xapaktepucTtuka 3jeMeHToB [VA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTEepHbIE  CTENEHW  OKHUCIECHHS.  YTJepoid, aJUIOTPONHbIe  MOAU(UKALINH,
pacnpocTpaHeHue B IMpupone, (U3MYECKMEe W XUMHUYECKHE CBOMCTBA. AJcopOLus.
KpyroBopot yraepona B mpuponae. Okcupl yriaepona, ux (pusndeckue U XUMHUECKUE
CBOMCTBA, IEWCTBHE HA KUBbIE OPraHU3MBbI, IOJYYEHHE U IPUMEHEHUE. DKOJIOTMYECKUE
npobsieMbl, cBsizaHHbBIE ¢ okcupomyriepona (IV), rumoresza riobaibHOr0 MOTEIICHUS
KJIMMaTa, NapHUKOBBIA 3¢ (dekT. YronbHas KucaoTa U €€ conM, uX (U3NYECKUue |
XUMUYECKHE CBOMCTBA, MOTy4YeHUe U npuMeHeHue. KauecTBeHHast peakiusi Ha KapOoHaT-
uonbl. Mcronb3oBanne kapOOHATOB B OBITY, MEIULMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayabHble TMOHATHS OO0 OPraHMYECKUX BELIECTBAX KAK O COEIUHEHUSAX
yriaepoja (MeTaH, 3TaH, ATWIEH, alETHJIEH, ATaHOJI, TJIUUEPUH, YKCYCHash KHUCIOTA).
[IpupoaHbie UCTOYHUKU YTIIEBOAOPOIOB (YroJib, IPUPOIHBINA ra3, HE(Th), TPOAYKTHI UX
nepepaboTku (OeH3UH), UX POJIb B OBITY U MPOMBIIIICHHOCTHU. [loHATHE 0 OHOTOTHYECKH
BaXHBIX BEIECTBAX: >XHUpax, OelKax, yrieBoJaX — M HMX pOJIM B KU3HU YEJIOBEKa.



MarepuanbHO€ €IUHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usznueckue u XUMHUYECKHE CBOMCTBA, MOJTy4YEHHE U MPUMEHEHHE.
Coenunenus kpeMHaus B mpupoje. Oomue npeacrapieHuss 06 okcuae kpemaus (IV) u
KpeMHHUeBoW kucnore. CUIIMKAThI, UX HUCIOJIb30BaHUE B ObITY, B MPOMBIILIEHHOCTH.
Baxueiilline  cTpouTellbHbIE  MaTepHalibl:  KepaMHKa, CTEKJIO, 1EeMEHT, O€eTOoH,
xene300eToH. [Ipobrembl 6€30MacHOr0 MCIMOJB30BAHUS CTPOUTENBHBIX MaTepHalioOB B
ITOBCEIHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

M3ydeHHue o0O0pa3IOB HEOPTaHWYECKUX BEIIECTB, CBONCTB COJSHOW KHCIIOTHI,
IPOBE/ICHUE KAUYECTBEHHBIX PEAKIMA Ha XJIOPUI-UOHBI U HAOJIOEHHE MPU3HAKOB UX
MPOTEKAHUS, OTBITHI, OTpaXkarolue GU3NIEeCKUEe U XUMUYECKUE CBOWCTBA TAJIOTEHOB M UX
coelMHeHu (BO3MOXKHO UCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 03HAKOMJICHHE C 00pa3liaMu
XJIOpUJOB (TajJOreHUI0B), O3HAKOMJIEHHE C oO0pas3lamMu cepbl U €¢ COCAUHEHHUSIMHU
(BO3MOKHO HCIOJIb30BaHHME BHJIEOMATEPHUAIIOB), HAOMIOACHUE Mpolecca OO0yTIIMBAHUS
caxapa IoJl JCUCTBUEM KOHIECHTPUPOBAHHOW CEPHOU KHUCJIOThI, U3YYEHUE XUMHUYECKUX
CBOICTB pa30aBJICHHOW CEpPHOM KHUCIOTHI, IPOBEACHHE KAaueCTBEHHOW peakiuu Ha
cysb(aT-uoH U HaOIO/ICHNE TPU3HAKA €€ MPOTEKaHUs, 03HAKOMJICHHE C (PU3MUECKIMU
cBOoWicTBaMM a3oTa, (ochopa W WX COeAUHEHHM (BO3MOXKHO HCIMOJIb30BAHHE
BUJICOMATEpPHAIOB), oOOpa3laMu a30THBIX M (POCPOpHBIX YI0OpEeHUH, MOJydeHHE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHUE CBOMCTB aMMHUAaKa, MPOBEJCHUE KAaU€CTBEHHBIX
peaknuii Ha WOH amMMOHHS W (ocdar-noH W M3yueHHE TNPU3HAKOBUX IMPOTCKAHUS,
B3aUMOJICHCTBUE KOHUEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeEAbl0 (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUATIOB), U3YYEHHE MOJEJIeH KPUCTAUIMYECKUX PEeIIETOK
anmasa, rpaduta, ¢QyiiepeHa, 03HaKOMJICHUE CIIPOIECCOM aJCOpPOIMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yTIEM MYCTPOMCTBOM MPOTHUBOTIa3a, MOJIydYeHue, CoOOupaHue,
pacro3HaBaHWE W M3YUYEHHUE CBOWCTB YIVIEKUCIOTO Ta3a, MPOBEJAECHUE KaueCTBEHHBIX
peaknuii Ha KapOOHAT W CHJIMKAT-MOHBI M W3yYCHHE IPU3HAKOB WX MPOTECKAHUS,
O3HAKOMJIEHME C  MNPOAYKUMEH  CHWJIMKATHOM  NPOMBILIJIEHHOCTH,  PEILICHHE
DKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeNme HEMETAIIIbI U KX COEUHEHHUS.

MeTanibl 4 X COeIMHEHU S

OO0mrast XxapakTEepPUCTHKAa XMUMHUUYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAHHH HX
nosnoxxenus B llepuoanueckon cucreme xumudeckux syemeHToB . Y. MenneneeBa u
cTpoeHuss atoMoB. CTpoeHHE METAUIOB. MeTalmiMyeckas CBsI3b M MeETauIn4yecKast
KpUCTAJUIMYECKAsE PpEIIETKA. OJIEKTPOXMMHUYECKHM  PAN HANPSDKEHUHM  METAJUIOB.
duznyueckre 1 XuMHUYECKHUEe CBOKCTBAa MeTaJIoB. OO1IKe CrIOCOOBI MOMYYEeHHS] METAILJIOB.
[ToHsiTHE O KOPPO3UU METANJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiiaBbl
(ctanb, 9yryH, TIOPATIOMUHIN, OpOH3a) U X MPUMEHEHHUE B OBITY U TIPOMBITIUICHHOCTH.

[llenounsle MeTajuipl: MoOJOKEeHUME B llepuoanyeckol cUCTEME XHUMUYECKUX
anemenToB [[. WM. MengeneeBa, CTpO€HME HX aTOMOB, HAXOXICHUE B IIPUPOJE.
duznueckre M XUMHYECKHE CBOICTBa (Ha mnpumepe Hatpusi U Kanus). OKcuabl U
TUJPOKCUIBI HATPUS U Kanusl. [I[puMeHeHue 1MIeI0YHbIX METAJUIOB U UX COEJTUMHEHHUI.

[IlemoyHO3eMENBHBIE METAJJIBI MArHUM U KaJIbLMK: Ton0xkeHue B [lepuoanueckon



cucteMe XxuMuuecknx eMeHToB [. 1. MenaeneeBa, CTpO€HUE UX aTOMOB, HAXO0XK/ICHUE
B npupone. dusnyeckue M XMMHUYECKHE CBOMCTBA MarHus M Kajublus. BaxHenne
COeMHEHMs] KaJblus (OKCHJ, TUIPOKCHI, coju). JKECTKOCTh BOJBI M CIIOCOOBI €
YCTpPaHEHHS.

AmoMuHMM: nosiokeHne B llepuonnueckon cucreMe xumuyeckux sneMeHToB/l. .
MenzaeneeBa, CTpOEHHE aTroMa, HaxOXJAcHHWE B mpupoae. Pu3znyeckne U XUMHUYECKUE
CBOMCTBa amoMHUHMS. AMGBOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCUAA aIFOMUHHUS.

Kenezo: nmonoxenue B Ilepronndeckoil cucteMe XuMHYeCKuX sneMeHToB JI. U.
MeHnneneeBa, CcTpoeHHME aToMa, HaxOXKJeHHE B npupoge. Ouznueckue u XUMHUYECKHE
cBoiicTBa xene3a. Okcuapl, Tuapokcuasl U conu xkeneza (II) u xenesza(lll), ux cocras,
CBOMCTBA U MOJIy4YECHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C 00pa3llaMyd METaJUIOB M CIUIABOB, UX (M3MYECKUMU CBOWCTBAMH,
U3yUYCHHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXXHO  HCHOJIb30BAaHHE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCUIA KAIBIUS M HATPUS C BOJOH
(BO3MOHO HCIIOJIB30BAHUE BHIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIBI,
mpoliecca TOPEHUs JKeJe3a B KUCIopoie (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB),
IIPU3HAKOB IPOTEKAHUS KAUECTBEHHBIX PEAaKLMI HA NOHBI: MarHus, KaJbLHs, aIFOMUHNSA,
LIMHKA, )Kee3a
(I) m xene3za (II1), meau (II), HabmrogeHWEe W OMUCAaHWE MPOIIECCOB OKpAITUBAHUS
IJJaMEHW HWOHAMM  HATpus, Kaausg ¢  Kaiblusi (BO3MOXHO  HCHOJb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIENOBaHUE aM(OTEPHBIX CBOWCTB TUIPOKCUAA AITIOMUHUS U
TUIPOKCH/A IMHKA, PEIIEHNE SKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BakHeNIIMeMeTaIlIbI
Y UX COCIMHEHUS.

XUMHUA ¥ OKpY:KaOLIas cpeJa

BemectBa m Marepuaiiel B NOBCEIHEBHOM JKM3HM 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHUE BELIECTB M XHMMHUYECKMX peakuuid B ObiTy. IlepBas momous mnpu
XUMHUUYECKUX 0KOrax U OTPaBJICHUSAX.

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

Xumuueckuit IKCnepumenm:

u3yueHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHBIE
MaTepHuabl).

Mesxicnpeomemmnbwie ceéa3u

Peanuzanuss MeXOpenMETHBIX CBS3€d NpU HU3YyYEHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHSATUH, TaK
U TIOHSTUW, SIBJISIIOIIUXCA CHUCTEMHBIMH IS OTAEJIbHBIX MPEAMETOB €CTECTBEHHO--
HAay4YHOTO I[UKJIA.

OOuire ecTecTBEHHO-HAYYHbIEC TIOHATHS: HAYYHBIN (QakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanMW3, CHHTE3, Kiaccu(uKaius, TEePUOJUIHOCTh, HAOIIOJCHUE, OJKCIEPUMEHT,
MOJICIMPOBAHUE, W3MEPEHHE, MOJIENb, SIBICHHUE, MAPHUKOBBIA 3PQHEKT, TEXHOJIOTHS,



MaTepHuabl.

dusnka: maTepuisi, aTOM, IJEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIHUJ, HU30TOIIbI,
pPaIMoOaKTUBHOCTh, MOJIEKYJIA, DJCKTPUUECKUN 3apsij, MPOBOIAHHKH, MOITYHNPOBOIHHKH,
TUDIIEKTPUKHU, (POTORIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ras, pacTBOp, pPAaCTBOPUMOCTh, KpHUCTAJUIMUECKasi PEIIETKA, CIUIaBbl, (HU3HUYECKUE
BEJIMYUHBI, CAWHUIIBI WU3MEPEHHS, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnuize.

buonorusi:  ¢orocunTe3, abixaHue, Ouochepa, IKOCHCTEMa, MHUHEpaIbHBIC
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIE BEIIECTRA.

['eorpadus: armochepa, ruapocdhepa, MUHEpANIb, TOPHBIE TOPOIBI, TMOJIE3HBIC
MCKOIIaeMble, TOITUBO, BOJIHBIE PECYPCHI.



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

JJUUHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE Pe3ybTaThl OCBOSHUS MTPOTPpaMMbl OCHOBHOTO 0OIIIET0 00pa3oBaHUs
JOCTUTAIOTCS B XOJ¢ OOy4YeHUS XUMHUU B CIAWHCTBE Yy4YeOHONW M BOCHUTATEIHHOU
JESTEJIbHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUHUCKUMH COITUOKYIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MPaBUJIaMU U HOPMaMH
MOBEJICHUSI ¥ CITOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIIMAITA3AITUN
oOydJaronuxcsi.

JImyHOCTHBIE pe3yJIbTaThl OTPaXKAIOT TOTOBHOCTh o0yJarommxcs
PYKOBOJICTBOBAThCSI CHUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIIMH M PaCIIUPECHUE
OIIBITA JICSITEJILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpUOTH4ECKOr0 BOCTIUTAHMSA:

IIEHHOCTHOTO OTHOIICHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U
HAy4YHOMY HACJIeJUI0, TOHUMAHUS 3HAUYCHUS XUMUYECKON HAYKU B )KU3HU COBPEMEHHOTO
oOmrecTBa, CHOCOOHOCTH BIAJETh JIOCTOBEpPHOUW uWHMOpMaIMel O TepeaoBbhIX
JOCTHKECHUSX U OTKPBITUSAX MHUPOBOM M OTECYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTU B
Hay4YHBIX 3HAHUSIX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHMSA:

MPEICTABJICHUS O COITMATLHBIX HOpMaX M IpaBUjiaX MEKJINYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHMKATHBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIeI0BATEIIbCKOM, TBOPUECKON M JAPYTUX BUAAX JNESITEIHHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOM JEATEIHLHOCTH TP BHIMOJTHEHUH YIEOHBIX, TO3HABATEIIBHBIX
3a/1a4y, BBIMIOJHEHUNW XHUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB,
CTpEeMJICHUS K B3aMMOIIOHMMAHHWIO M B3aMMOIIOMOIIM B IIpOIlecCe OSTON ydeOHOM
JeSTeJIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEAEHNE U MTOCTYIIKU CBOUX TOBAPHUILICH C
MO3UIIUY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCEACTBUM MOCTYTIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMNSL:

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XHUMHUYECKOM peaKIiuu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABJISIONINE OCHOBY JJISI
MOHWMAHUSl CYIIHOCTH HAy4YHOM KapTHHBI MHpa, TMPEJICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS MPUPOJIbI, B3AMMOCBA3SIX YEJIOBEKa C MIPUPOTHON Cpeaoi, O
POJIM XUMHH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIC MOTUBHI, HAIIPABJICHHBIC HA TTOJTyYCHUE HOBBIX 3HAHUN 1O XUMUU,
HEO0OXOAUMBIC i OOBSICHEHUSI HAOIIOAACMBIX MPOIIECCOB M SBJICHUMN,T03HABATEIHHOMN,
WH(POPMAIIMOHHON U YMTATEIBCKOU KYJIbTYPhl, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM
paboThl C yYEOHBIMH TEKCTaMU, CIIPABOYHOMN JIUTEPATYPOH, TOCTYTHBIMU TEXHUYECKUMHU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHH;

HMHTEpeC K 00YUCHHIO U TTO3HAHUI0, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K caM00Opa30BaHMIO, TPOCKTHOM U UCCIIEI0BATEIBLCKON JAEATEIbHOCTH, K OCO3HAHHOMY



BBIOOPY HATIPABIICHHOCTH U YPOBHS 00y4YCHUS B JaIbHEUIIICM;

4) popmMupoBaHus KyJbTYPHbI 310POBbS:

OCO3HAHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO,
YCTaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUIA MHENPUSITHE BPEAHBIX
NpuBbIUEK  (YMOTpeOJEHUS  aJIKOTOJsl, HAPKOTHKOB, KYypEeHHs), HEOOXOJIUMOCTH
coOTrOIeHU S TTPaBHIT O€30MMaCHOCTH MPU 0OPaIIEHUH CXUMHUYECKUMHU BEIIECTBAMHU B OBITY
Y PEAIBHOM KU3HU;

5) Tpy10BOIr0 BOCIUTAHMS:

MHTEpPEC K MPAKTUYECKOMY H3yYCeHHIO Tpodeccii W TpyJa Ppa3IMdHOTO POJa,
yBaXXEHUE K TPYAY U pe3yJbTaTaM TPYIOBOH JEATEIHLHOCTH, B TOM YHCIE HA OCHOBE
NPUMEHEHUsT TPEIMETHBIX 3HAaHUW MO XWMHUH, OCO3HAHHBIN BBHIOOD MHAWBUIYATLHON
TPACKTOPUMU TMPOJOJLKEHHUS] O00pa3oBaHUs C YUYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH, YCHEIIHOM
poeCCHOHANIBHON JIEATeTbHOCTH W Pa3BUTHS HEOOXOIUMMBIX YMEHHH, TOTOBHOCTh
alanTUpOBaThCA B MPO(GECCUOHATIBHOU cpelie;

6) 3K0J10rH4eCKOro BOCIIMTAHHUS:

AKOJIOTUYECKH 1[eTIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHHMKY JKU3HU Ha
3emiie, OCHOBE €& CyIIeCTBOBaHUS, MOHMMaHHE HEHHOCTU 370POBOTO0 M 0€30MacHOro
oOpa3a KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMYECKOMY H
MICUXUYECKOMY 3/I0POBbIO, OCO3HAaHUE LIEHHOCTU COOJIIOJICHUS MpaBUil OE€30MacHOTO
MOBE/ICHUS MPHU paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYAIUIX,yTPOKAIOIIUX 3JOPOBBIO U
JKU3HHU JIIOIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHMUS, TOTy4YaeMbIe MPU U3YUCHUH XUMUU, JIJIS1 pEeILICHUs
3a7a4, CBSA3AHHBIX C OKPYXKAIOWIEW NPUPOJHOM CPENOW, I MOBBILICHUS YPOBHSA
HKOJIOTUYECKON KYJIbTYpbl, 0OCO3HaHUS TJI00ATILHOTO XapakTepa 3KOJIOTHYeCKUX Mpodiiem
U IyTeH UX PEIICHHS TOCPEICTBOM METOJOB XMMUH, SKOJIOTUYECKOTO MBILIICHUS, YMEHHS
PYKOBOJICTBOBAThCSl UM B MTO3HABATEIbHON, KOMMYHUKATUBHON U COI[MATbHON MTPAKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocTtaBe MeTanpeIMeTHBIX Pe3yIbTATOB BBIICIAIOT 3HAUUMbIE 1J11 (DOPMUPOBAHMUS
MHUPOBO33pEHUsI OOIICHAYYHbIC TOHATHS (3aKOH, TEOpHs, MPUHIIUI, THIOTe3a, (axT,
CUCTEMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIE HCHOJB3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MpeIMeTax U TO3BOJISIIOT HAOCHOBE 3HAHMM W3 3TUX MPEIMETOB
dbopMHupoBaTh MPENCTaBIEHNE O IEJOCTHOW HAyYHON KapTUHE MHUPA, U YHUBEPCATbHBIE
y4eOHbIe NeiicTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATHUBHBIC), KOTOPHIE
o0OecneunBarOT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U
OCYUIECTBJICHUIO YYEOHOUIEATETLHOCTH.

Ilo3naBaTenbHBbIEe YHHMBepcaJbHble YyueOHbIe [eilcTBUS

ba3zoBrble 1ornyeckue aAencTBus:

YMEHUSI UCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS NMPU OCBOCHUHU 3HAHMIA:
pacKphIBaTh CMBICIT XHMHYECKUX TMOHATUN (BBIACISATh WX XapaKTepHBIC TPU3HAKH,
yCTaHABJIMBATh B3aMMOCBS3b C JAPYTHMMH TOHSATUSMH), HWCIOJIb30BAaTh TOHSTHS IS
OOBSCHEHHsI OTIEIbHBIX (PAKTOB M SIBIICHUM, BHIOMpPATh OCHOBAHUS M KPUTEPUU IS



KIacCu(PUKalMid XUMUYECKUX BEIIECTB W XUMUYECKUX PEaKIUi, yCTaHaBIMBATh
MPUYUHHO-CJICACTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3y4YCHHS, CTPOUTH JIOTHYECKUE
paccyxaeHus (MHAYKTUBHBIC, JCHYKTHUBHbIC, IO aHAJOTHH), JeJlaTh BBIBOJABI H
3aKJIFOYCHUS;

YMEHHUE MPUMEHATh B MOpOLECCEe MO3HAHMS TOHATUA (IpeaMETHbIE U
METanpeIMETHbIE), CUMBOJUYECKUE (3HAKOBBIC) MOJIETH, HCIOJIb3YEeMbIE B XHUMHH,
npeoOpa3oBbIBaTh MIMPOKO TMPUMEHSEMbIE B XHUMHUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XUMUUYecKast (GopMmyJia U ypaBHEHUE XUMUYECKOM
peakIuyu — MpH PelICHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YYETOM 3THX MOJIEIbHBIX
MIPEJICTABICHUN BBISABJISATh M XapaKTEPU30BATh CYILECTBEHHBIE NPU3HAKU H3Yy4YaeMbIX
O0OBEKTOB — XHMMHYECKHMX BEIIECTB M XUMHUYECKUX PEAKIUH, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBEHHBIC CBSI3M W IMPOTUBOPEUMS B H3yYaEMbIX
MpolLEeccax M SIBJICHUSX.

Ba3oBrie ucciiegoBarejabcKkye 1eiiCTBUSA:

YMEHHUE UCIOJI30BaTh ITOCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA O3HAHU,
a TaKXe B KQUECTBE OCHOBBI JJIs1 (OPMUPOBAHUS THUIOTE3bl 1O MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

MpUOOpETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPTaHU3AMM W  IPOBEJICHUIO
YYEHUYECKUX IKCTIEPUMEHTOB, YMEHHE HA0I01aTh 3a XOJA0M IpoIecca,caMOCTOSTEIBHO
MIPOTHO3UPOBATH €r0 PE3yNbTaT, POPMYIMPOBATH OOOOIIEHUS M BBIBOJIBI TIO PE3yIbTaTamM
MIPOBEAEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIIATh OTYET O MPOJICITaHHOM padoTe.

PabGora ¢ undgopmanueii:

yMEHUE BBIOUPATh, AHAIM3UPOBATh M MHTEPIPETUPOBATH MH(HOPMAITMIOPA3TUNIHBIX
BUJIOB W (GOpM TMpPEACTaBICHUS, TOJydyaeMyl0 W3 pa3HbIX HCTOYHUKOB (HAy4YHO-
MOMYJISIpHAsL JINTepaTypa XHUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIC TTOCOOUS, PecypcChl
HNHTepHeTa), KpUTUYECKU OIIEHUBATh TPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHUE MPUMEHATHh pa3JIMYHbIle METOAbl W 3ampoChl MpPH TIOMCKE U OTOOpe
MH(OpMaAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJAUMBIX ISl BBIMOJHEHUS YYEOHBIX U
MO3HABATENIbHBIX 3a/ad  OMpPEACIICHHOTO THIA, NPUOOpPETEHUE OmnbiTa B 00JIaCTH
UCIIONIB30BaHUsA  MH(GOPMAIMOHHO-KOMMYHUKATHUBHBIX ~ TEXHOJIOTUH,  OBJAJCHUE
KyJbTYpOl aKTUBHOT'O MCTIOJB30BAHMS PA3IUYHBIX MOMCKOBBIX CUCTEM,CAMOCTOSTEIIHLHO
BBIOMpPATh ONTUMaIbHYIO (GOpMY NpeAcTaBlieHHs HHPOPMalUUU U WUIIOCTPUPOBATH
pelaemMbie 3a1a4M HECTIOKHBIMU CXEMaMU, AUarpaMMaMu,IpyruMu (popmamu rpapuku u
X KOMOHHAIASIMH;

YMEHHUE UCTIOJIb30BaTh U aHAJIM3UPOBATh B MPOIECCE YICOHOU U UCCIEA0BATEIHCKOM
NEATETLHOCTH WH(GOPMAIIMIO O BIMSHUM TPOMBIIUICHHOCTH, CEIhCKOTO XO3SiCTBA U
TpPaHCTIOPTa HA COCTOSIHUE OKPY KAIOIIeH MPUPOTHON CPEIbl.

KoMMmyHuKkaTHBHbIE yHUBEPCAJbHbIE YUeOHbIe 1eiicTBUSI:

YMEHHUS 3a/1aBaTh BOIPOCHI (B X0j€ aAuanora U (Wiau) JUCKYCCHH) TIO CYIIECTBY
o0cyxaaeMoil TeMbl, POPMYIUPOBATH CBOU MPENJIOKEHHUS] OTHOCUTENIHHO BBITTOJIHEHUS
MPEIIOKEHHOM 3a/1a4u;

YMEHUS MPECTABIATh MOJTYUYEHHBIE Pe3yJbTaThl MO3HABATEIHLHON JCATEIHHOCTH B



YCTHBIX W NHCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALMI0 PE3YJIbTATOB BBITOJIHEHUS
XUMHUYECKOTO H3KCIepUMeHTa (J1abopaTOpHOTO ONbITa, JIabopaTOpHOW paboThl IO
HCCIICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMeHUsT y4eOHOTO COTpPYJHMYECTBA CO CBEPCTHUKAMHU B  COBMECTHOM
NIO3HABATEJIbHOM M MCCIEI0BATEIbCKON AESATENBHOCTH IPU PEIICHUH BO3HHMKAIOIINX
npo6yieM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COIVIACOBaHUS MO3UIUI (00CYyXIeHHUS,
OoOMEH MHEHMSIMH, «MO3TOBBbIE€ IUTYpPMbI», KOOPJAMHAIMS COBMECTHBIX JIEHCTBUM,
onpeereHrue KpUTEPUEB M0 OL[EHKE KaueCcTBa BHIMOJHEHHON pabOThl U APYyTHE).

PeryasiTuBHbIe YHUBepCAJbHbIe Y4eOHbIC 1CHCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPENENATh LENH JEATEIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJMUPOBaTh M TPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
JeSTeIbHOCTh, BbIOMpaTh Haubosee 3¢h(PeKTUBHBIE CIMOCOOBI pelIeHUs Y4YeOHBIX U
MO3HABATENIbHBIX  3a/lady, CaMOCTOATEIbHO  COCTaBISATh WM  KOPPEKTUPOBATh
IIPEUIOKEHHBIM aJTOPUTM JEHMCTBUM NPU BBITOJHEHUH 33aJaHUM C y4ETOM IIOJTYyUYEHUS
HOBBIX 3HaHMA OO0 H3y4yaeMbIX OOBEKTax — BEIIECTBAX MU pEaKUusAX, OILICHUBATH
COOTBETCTBHE MOJYYEHHOTO pE3yJbTaTa 3asBJICHHON LEJIH, YMEHHUE HCIIOJIb30BaTh H
aHaJM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIIOBUM 3aIaHHIA.

HPEAMETHBIE PE3YJbTATDBI

B cocTaBe mpeaMeTHBIX pe3yJIbTaTOB IO OCBOEHHUIO 00A3aTENBHOTO COACpKaHMUS,
YCTaHOBJICHHOTO JaHHOW (enepanpHON pabouelt mporpaMMou, BBIIETSIOT: OCBOCHHBIS
00y4arIMMUCs Hay4YHbIE 3HAHMS, YMEHHUS U CHOCOObI ACUCTBUM, crienupuyecKue Ass
peAMETHOM 00J1acTh «XUMUS», BUMIBI ACSTEIBHOCTHU MO MOJTYYEHHUIO HOBOTO 3HAHMS, €T0
UHTEpHpeTali, NpeoOpa3oBaHUI0 W NMPUMEHEHHIO B PA3IUYHBIX Y4YEOHBIX U HOBBIX
CUTyaIUsX.

K xoniy oOyueHus B 8 KJjacce MpeaMETHBIE Pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YYaIOLIUXCSl YMEHHIA:

e pacKpbpIBaTh CMBIC]I OCHOBHBIX XWUMHUYECKHX IIOHATHN: aTOM, MOJEKYJa,
XUMHUUYECKUN DIIEMEHT, IIPOCTOE BELIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOAHAsT M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAsi aTOMHas U
MOJIEKYJIIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBast
JI0JI1 XUMUYECKOT'0 3JIEMEHTA B COEIMHEHUH, MOJIAPHBIA 00BEM, OKCHI, KUCIIOTA,
OCHOBAHHE, COJIb, AJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCJIEHUS, XUMHUYECKas
peakiusi, Kiaccupukanums peakiuui: peakuu COeUHEHNUs, peaKIUU Pas3IoKeHUs,
peakuuy 3aMelIeHUs, peakuuu oOMeHa, 3K30- M SHJIOTEPMUUYECKHE PEaKIIuu,
TEIUIOBOM 3(PQeKT peakuuu, SAPO aToMma, dJIEKTPOHHBIM €O aToma, aTOMHas
opbuTanp, paadyc aromMa, XUMHUYEcKass CBs3b, IMOJIApHAs W HEMOJspHas
KOBAJICHTHAs CBSI3b, HOHHAS CBSI3b, NOH, KATUOH, AHUOH, pacTBOp, MaccoBas JOJIA
BelllecTBa (IIPOIICHTHAs KOHIICHTpAIs) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATUH U IPUMEHSTH
9TU MOHATHS TIPU ONHCAHUU BEIIECTB U UX MPEBPALICHUH;

e HCIOJIb30BAaTh XMMHUYECKYIO CUMBOJIUKY JJI COCTaBJICHUS (HOPMYJ BEILECTB U
YPaBHEHUU XMMUYECKUX PEAKLUN;



OTIPEIEIATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTEIICHb
OKHUCIICHHS 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSIX,TPUHAIJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIMHEHUN Mo ¢dopmyiaM, BUJI XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MIOHHAs) B HEOPTAHUYECKUX COCAMHEHUSX;

packpeiBath  cmbicn  Ilepumoamueckoro 3akona JI. UW. Mengeneena:
JEMOHCTPUPOBATh  [MOHMMAaHUE TMEPUOJMYECKONM  3aBUCUMOCTU  CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX MoJsiokeHus B [lepuoanueckoi cucteme, 3aKOHOB
COXpAHEHHUsI MacChl BEIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-- MOJIEKYJISIPHOTO
y4E€HUsI, 3aKOHa ABOTrajipo;

OMHCHIBATh M XapaKTepu3oBaTh TabmuuHyro dopmy [lepuommueckoii cucTeMbl
XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHas noArpynna (A-rpynma)»
u «noboynas noarpymnmna (b-rpymnma)y», maneie u 0oybIIe MEPUOIbl, COOTHOCUTh
o003HaueHus, KoTopble wuMeroTcss B Tabmuie «llepuoguyeckas cucrema
xuMudeckux 3iaeMeHToB /1. M. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEpUCTUKAMU
CTPOEHHUSI aTOMOB XMMHMYECKHUX 3JIEMEHTOB (COCTaB M 3aps] siapa, o0lee Yucio
AJIEKTPOHOBU PACIIPEICIICHNE UX 10 AJICKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE D3JEMEHTHI, HEOPraHWYECKUE BEIIECTBa,
XUMHUYECKHE peaklnu (110 YUCIIY U COCTaBYy YYACTBYIOIIMX B PEaKIIMUBEIIECTB, [0
TerioBoMy 3G eKTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBAa BEIIECTB
pPa3NUYHBIX KJIACCOB, MOATBEP)KJAs OIMCAHHWE TMPUMEpPAMU MOJEKYISIPHBIX
YPaBHEHHMU COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX KauyeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN B Pa3IMYHBIX
YCJIOBHUSIX;

BBIYUCIISTH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOIO 3J€MEHTa 1Mo (popmyJie COeINHEHUs, MaCCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE, MPOBOJUTH PACUYETHI M0 YPAaBHEHUIO XMUMUUYECKOM
peaKinu;

INPUMEHSATH OCHOBHBIE ONEpPAlMd MBICIUTEIbHOW [ESITENIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHUE, 0000IICHUE, CUCTEMATU3aIMI0, KIIacCU(UKAINIO,BBISIBIICHHUE
MPUYUHHO--CJICICTBEHHBIX CBSI3¢M — JUISI W3Y4YEHHUS CBOKMCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAYYHBIE METO/IbI TTO3HAHUS — HAOIOJICHHE,
U3MEpEeHHEe, MOACIUPOBAHUE, IKCIIEPUMEHT (peabHbIN U MBICICHHBIN);
CJIeIoBaTh MpaBUJaM IMOJIb30BAHUS XUMHUYECKOM MOCYI0M M J1abOpaTOpHBIM
o0opy/I0BaHKEM, a TaKXKe MpaBuUiiaM OOpaIleHUs C BELIECTBAMH B COOTBETCTBHUU
C UWHCTPYKIMSIMHU TIO BBIMOJTHEHUIO Ja0OPATOPHBIX XUMHUYECKUX OTBITOB TIO
MOJIyYeHUI0 W COOMpPaHMUIO ra3000pa3HbIX BEIIECTB (BOJAOpOJa U KHCIOPOJa),
MIPUTOTOBJICHUIO PACTBOPOB C OMPEAECICHHOW MacCOBOM JOJEH PaCTBOPEHHOIO
BEIECTBA, IUIAHUPOBaTh MW TMPOBOJUTH XHWMHUYECKHE OJKCIEPUMEHTHI TIO0
pacro3HaBaHHWIO PACTBOPOB IIeNoYed M KHUCIOT C TOMOIIBIO HHIMKATOPOB
(makmyc, peHondTanent, METUIIOPAHXK U IPYTHUE).



K xoniy oOyueHus B 9 KJjacce MpeaAMETHBIE PE3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHHIA:

e  PAaCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHITHI: XUMUYECKUHN AIIEMEHT,
aToOM, MOJIEKyJa, MOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHCJICHUS, XUMUYECKas
peaKkiysi, XUMUYEeCKas CBsI3b, TEIUIOBOM 3(PQeKT peakuuu, MOoJib, MOJSPHBII
00BEM,  pacTBOp,  DICKTPOIUTHI, HEIJIEKTPOJIUTHI,  IICKTPOIUTUICCKAS
JUCCOIMAIMs, pEeaKIMM MOHHOTO OOMEHa,  KaTajlu3aTop, XUMHUYECKOe
paBHOBecHe, oOOpaTUMble W  HeoOpaTUMbIE pEaKIUH, OKHUCIUTENbHO-
BOCCTAHOBUTEJIHHBIC PEAKIIMU, OKHUCIUTEIh, BOCCTAHOBUTEIh, OKHCICHUE W
BOCCTaHOBJICHUE, AJJIOTPOMHS, aM(OTEPHOCTh, XUMHUUYECKas CBS3h (KOBAJICHTHAS,
WOHHAsI, METAJUINYecKas), KPUCTAJUIMYECKash PEIICTKa, KOPPO3Us METAILIOB,
CIUIaBbl, CKOPOCTh XUMUYECKOM peaKIMU, IPEeNeIbHO TONMyCTUMAasi KOHIICHTPALU s
IT]IK BeliecTBa;

e WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMUUYECKHX MOHSATHN U MPUMEHSThH
9T MOHSTHS TIPU ONMCAHUU BELECTB U UX MPEBPALICHUI;

e HCIOJH30BaTh XUMUYECKYIO CHUMBOJIUKY JJIsl COCTABJICHUS (POPMYJ BEIIECTB W
YPaBHEHUU XUMUYECKUX PEAKLUN;

e ONpENENATh BAJICHTHOCTh W CTENEHb OKHUCJICHHS XMMHYECKUX DJIEMEHTOB B
COEIMHEHUSIX PA3IMYHOIO COCTAaBA, IPUHAJIC)KHOCTh BEIIECTB K ONPEICAEHHOMY
KJIACCYy COEJMHECHHMA 1Mo (QopMyiiam, BHJ XWMUYECKOW CBs3M (KOBaJICHTHAS,
WOHHAsl, METaJUTMYecKas) B HEOPTaHUYECKUX COCTUHEHUSAX, 3apsj HOHa IO
XUMHUYECKON (opMyJie, XapaKkTep CpPeabl B BOJIHBIX PacTBOpPaxX HEOPTaHUYECKHUX
COEIMHEHUM, TUIT KPUCTAJUTMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

e packpeiBaThb cMbica [lepuogumueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPHUPOBATH €T0 TTOHMMAHUE: OMUCHIBATh U XapaKTePU30BaTh TAOIUIHYIO
dbopmy [lepronnuyueckoit CUCTEMBbI XUMUYECKUX DJIEMEHTOB: Pa3IN4aTh MOHSATHUS
«riaBHas noArpytma (A-rpynmna)» u «rnodounas noarpynna (b-rpymnmna)y, mansie
U OonbplIME MEePUOAbl, COOTHOCUTh OOO3HAYEHUS, KOTOpbIE MMEIOTCA B
NEePUOINYECKON TabNUIEe, CYUCIOBBIMU XApAKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsl sjapa, oOlee YUCIO 3JIEKTPOHOB U
pacrpeiesieHre uX M0 MJIEKTPOHHBIM CIIOSIM ), OOBSICHSTH OOIINE 3aKOHOMEPHOCTH
B UI3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEMHEHUH B Mpe/ieaxX MajblX EPUOIOB
Y TJIABHBIX MOJTPYII C YYETOM CTPOEHUS UX ATOMOB;

e KJIACCH(PUIIUPOBATh XUMHYECKHE DJEMEHTHI, HEOPraHWYECKHWE BEIIECTBA,
XUMHUYECKHE PEAKITNH (TI0 YUCITY U COCTABY YUaCTBYIOIIUX B PEAKIIUUBEIIECTB, I10
TerioBoMy d3(PdekTy, Mo HM3MEHCHHUIO CTEMEeHEW OKHUCICHUS XHUMHYECKHX
AJIEMEHTOB);

e XapaKTepH30BaTh (OMHUCHIBATh) OOIINE U CHEUPUIECKIE XUMUUECKHUE CBOMCTBA
OPOCTBIX U CIOXHBIX BELIECTB, TMOATBEPKAas ONUCAHUE MpUMEpaMHU
MOJICKYJIIPHBIX Y HOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINIA;



COCTaBJISATh yPaBHEHUS SJICKTPOJUTUYECKON TUCCOIMAIIUN KHUCIIOT, IeJI0YeH U
coJiel, TIONHBIE M COKpAIIEHHbIC YpAaBHEHHUS peakuuid HOHHOrO OOMeEHa,
YpaBHEHHUs pPeaKIUi, MOATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETHUYECKOH CBS3H
MEX/Ty BEIIeCTBAMU PA3INIHBIX KJIACCOB;

pacKpbIBaTh CYIITHOCTD OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX peaxiuit
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajlaHca STUX PEeaKIuii;
NIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHMSI XUMHUECKHUX MTPEBPAIICHUI B PA3IMYHBIX YCIOBUSIX;
BBIYUCIIATh OTHOCHTEIBLHYIO MOJICKYJSIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJNIO0 XHMHUYECKOTO 3JIeMEeHTa 1Mo (opmysie COeNUHEHUS], MaCCOBYIO
JIOJIF0 BEIIECTBA B PacTBOPE, MPOBOIUTH PACUETHI MO YPABHEHHUIO XUMHYECKOM
peaxiumy;

coOirofaTh NpaBWa MOJIB30BAHMS XMMHUYECKON MNOCYJIOH U J1ab0paTOpHBIM
o0opyI0BaHMEM, a TaKKe MpaBuiIa 0OpaIeHus ¢ BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSAMUA TIO BBITIOJTHEHUIO JA0OPATOPHBIX XUMHYECKUX OIBITOB TIO
MOJYYCHUI0O M COOMPaHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa W YIJICKUCIIOTO
rasa);

MPOBOJIUTh PEAKIUHU, TMOATBEPKIAIONINE KAYEeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PaClO3HaBaTh OIMBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOAUI-, KApOOHAT-,
docdart-, cunukat-, cyiabdar-, THAPOKCUI-UOHBI, KaTUOHbl aMMOHHS U HOHBI
M3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpAX HEOPTaHMUYECKUX
BEIIIECTB;

MPUMEHSATH OCHOBHBIC OMEpPAIMA MBICIUTEIHHOM NESITEIIBHOCTH — aHallu3 |
CHUHTE3, CpaBHEHHE, O0O0OIIeHNEe, CHCTEMAaTH3allii0, BBISBICHUE MPUIMHHO-
CJIEJICTBEHHBIX CBSI3€U — JJI U3YUCHUS CBOMCTB BEIIECTB MXUMUIECKUX PEaKIIUH,
€CTECTBCHHO-HAYYHbIE METOIbl TO3HaHWS — HaOImoJeHHe, U3MepeHHue,
MOJEJIMPOBAHUE, SKCIIEPUMEHT (pEajibHbII U MBICICHHBIN ).



HUIIBId JIIHIINLHAOHBLIIOF-OHI I LUINUN() "IEBHI BBIIIhHIWHY
*dONOLE IMHIOAL) *BANIPIHIIA ‘N I/ GO0LHIWII'E XHMIIhMWHX BWILIM) EeMIhHITOMAI[] M HOMBE MUMIIhMTOMI]] *¢ Idreed

0¢€ Arorreed o 0101
WHUHOHUIIO0)
3.1 FFL/NT00spa i/ sdny XIDIOOhHHEIdOOH
MOTI edoLlourguq I I I 1900R1 QIYHEOHO() e
3.1 FFL/NT00spa i/ sdny XEUHREOHO0Q0
MOTI edoLlourguq I I 5 oulkHO[] ‘1Idodloed ‘erogq X4
3.1 FJL/NT00spa i/ sdny XEI0d UXBLOLOU
MOIT exoLourguq I 8 0 QULEHO[[ ‘rodorog -
OLETH}L/MIroospaTy//:sdpy XBIHONO QOJULEHO] |
MOTT eXoLourouq I 9 ‘rodorromy] xXAreogqg e
4139199 XUMIIhMHBId0oH NIRLUgRLITIdI JUMUIH¥RY T IdTER]
0Z Aurarreed ou o101pf
3¢ FJL/nroospa i/ sdny UUIRIdOUNOOhMINH X
MOTI e3oLlourguq I 51 u BALOOMIOY ¢l
BIOgOLORh
HLOOHIIQLEIT
3¢ 7} L/nroospa i/ sdny nodMooruLIedI
MOTI eXoLourouq < 5 u EWHBHEOELIdLId r
910BI'Q0 BBHXRH — KUWUYX
BULEHOU dUMIdhMINMX JIMHII'BheHOAdI] | IrdreRd
1
19L00edon 1L09edara /
199dA53d d1gH4aIrdLegocedgo 013dg [nnediodn waLu 1|
MhuLed]] HaIrodLHOY|
(dragoddum) M HHOA LA, gorrdreed ONHEAOHINWMEBH a\
400¢h 09.L)9hUI'0)]
IIVICA

SAUHVAOdUHVI'H HOMODAhULVINUL




‘ST HMhLETUIIIAW  HIGHT090dI00q xedogroed g unmiead
MII  «erood edRol» eixoodu JOIT
. QUMOORNINITY "BUITRUIIO00UT
NI GV 1SN TOd Budoredoger I I Q €1
gegoddu]] "«erood exno» erxoodi JOIT KeMOOhULUIOAINAIE
9¢9B [ FJ /NI 00Spa W)/ Sdny AU BOd XM hMINUX )
MOTI e3oLlourguq ¥ U100HdOWOHONRE QI9HEOHI() ¢l
BOORIN § BOdAN
9¢98 [} /NI 00Spa /- Sdny gororeed  XI9HAOHOO  UUHEBHE )
MOIT eM2LoUIrQuq I 5 OUMHOIQAIIA M ouHAdOLdOo[ | r
HUIIBId JUMIIRMINMX M 091 °| Idreed
1Lo9edon 19.Logedora 1/u
199d£>9daranarrdLegaocedgo 0130g KnnediodunaL
MyonuLedyy Ha1rod LHOY| a\
(dragoddu) H gordreed IMHBRAOHINWMEBH
dIHHOALIAI'C 40d8h 09LIhHUIOY
IIVILH 6
9 . 29 HNINVdI0dIoI
g00OVh O41DdhUIrOM ddII90
) M 00SPa W//:S
LEGTEIL/MIO0SPo WL/ SANY ¢ BWodg ooHadoaga g
MOIT eMoronurguq
) A 00SPa W//:S
Lesled WM ol QMQHNH\ mMMM ST Ararreed o o101
uuIead S19HIIOLUIOHRLID0d
. S— -OHAILIQLUIIOUN()
LESIVIL/ paTWy//:sdny I g R— s
MOIT eMoronrguq
KBMOORMINIY
BINOLB QUHI0dL)) "B HIJN
"
3¢y} L/nroospa i/ sdny , I/ 90LHOWAIE XUMOORMWHX e

MOIT edoronrguq

BINOLOMO  KBMOORMIOMO[]

U HOMBE UMMOIRHMITOUdII]




‘1adAredonwor kuHodoWeN BT MUhIR]]
‘ST MhIBTUIILAW  HI9HTOg0dII0oq
MII  «erdod edrol» eixoodu JOII

WBHWHYX» gV 1SN 10d sudoredoger

9] EWHOHUIQ0J XU U [MITBLON QUITUOHXEY €
seaoddul] “«erood exno ] » erxdodu JOYT
i w//sd
9LIETPIL/MIOOSPSTH//-5TH ¥ dOIIBLON BALOUOED JUIIQ() '€
MOIT exoLrourouq
BHHIHUI0) XM U MIIBLIIA *€ Irdreed
ST Arrorreed omr 010L)
. S EMHOHUIIQ0 XU U UMHIWIMMHU
ILIEIWL/ EHMo%o /-5 8 rodorrag 19uAdi-y A] SOLHOWIE T
BMOLOMIQU
A0 o XIIOOhUWHX exuLondaoredex KelgQ
KUHOHUID0D
XU
i w//sd
oLItIHL/ EMM%M HM\ - Ma L u dodood ‘roey ‘1MUIAdI-Y A GO0LHOWIITE €T
MOLOMIl
A0 o XIDIOORMWHX  exuiondordedex  gemoQ
i S "EUHOHUITY0D 99
DEIETHL/IT OOSPSTH/SNY 9 1 edo) ‘MUUAdI-Y[A 90LHOWIIE e
MOIT exoLourguq
XIDIOORMIWHX xuLondorxedex semoQ
‘edogroed
qrado Hd uHodowenm KLY MHMhIR]Y
‘ST HMRIBIUIIIAW  HI9HT090dI00q IGHOIOI® | “MIIAd
MII  «erood edRol» eixoodu JOIT VI[A HOLHOWOIE XHNOORHWUX
‘WBUWY» gV I1SNT10d sudoredoger v 1'Z
gegoddu]] "«erood exno» erxoodi JOIT exurondaryedex KRI9Q
BUHIHMID0) XU M MMIFBLINIY °7 Idreed
L1 Aurarreed o1 0101

‘ULo0omHrogodu
noxoohrudiyore BUHOdoOWEM BLT MHUhIR]?




‘uHOWe LI [9dATIAd Lo
‘1ad redonmor kUHOdOWEH KIT NURIR]T ouHoIroraduo ‘«wonnegor£dogo
‘ST MUBLBTUIICAN HIIHTO0d0dIoaq wigHdoredogerr
MIT  «erdod exhol» emddodu JOII bZ0T60° 11 5 EuHITEdQO angudi
«EMIILX ! u nudoredogerr g 1[9ro0edernged] 2
gvISNT10d ¥udoiedoger wegodpuiy
«werood  exRoI»  emxoodu  JOII [ oN eroged  mexoohHINed]]
9LTTP0FF/nIr00spa /sy ¥20T°60°50 I HANUXE z
MOIT BMoLOUIQUq EWHBHEOII XBOLOW O QULEHO[|
301 ZPOJJ/Nr00spat//:sdnyg 202600 . BALOQIMIOE U BLA [, "BIOGOIORMHENX .
MOIT BMo1oUIrguq 4 HUWUX 9Ir0J "UAWHX LOWIad[]
1|
12d4dad B 191o09edon 19.L09eddrq /
diH4aIrd.Ledocedgo HHIhAEN 0.190g 1
MydnuLvedy HarrodLHOY] edxodA enwa |,
dragodun eLe]/ a\
dMHHOdLIBINE, 40d08h 09.LIRHUI0Y
IIVICA
SANHVAOdUHVI'ITI HOHhOdAOILI
HNINVdIO0dL
L 14 89 ol d00Vh 0d1OdhHIfOA 441190
9€9e [ 3L/NI00SPI//:SANY ¢ gwodd sonadoso
MOIT edoronurguq
BIr'AYON QUHBAECH
¢ Ararreed o o101
: w//sd
OLIETHL/TT OOSPSTH//-SCY I € BYO90IrOh MHEMX 9 19IreMdorlen U eaLOoog 't
MOIT exoLrourguq
erodd BemotexAdMo U BUWHY “p IrdTeRd
0Z Aurarreed o 0101




©JZ ¢PQJJ/NT00Spa )/ Sdny YZ0T 0T LI BAIDIEOd BBNOORMINHY BUHOLEE
MOIT BMo1OUIrguq QDIOORUINUX u QMMOORUEUD vl
0€ZSPQOIJ/NT00Spa /- Sdny $20701°91 BOOBI BBRHAEIrOJA "9IrON] .
MOIT BMo1OUIrguq “BELOJIIE 04LOORULIOY]
HUUHOHHUIIO0)
50S £POJJ/Nr00Spa T/ SANY $20701°01 € BLHOWOLE€ OJOMOORMWMX
MOIT edorourguq BIrOY BEBIOIJBIN ¢l
BOOEN
3¢ ZEPOJy/Nroospat//SANy $202°01°60 EeHABIAMOIIOW KBHAIOLUJOHL()
MOIT BMoLouIrguq "BOOBIN EBHWOLE EBHILOLMOOHL() 1
G0LHOWILTE
XIDIOORHWHUX GOWOLE 9L00HLHIIRY
OBOZP(JJ/NIT 00SPIW//-SANY Y20 01°¢0 erAndod KEMOORHINIY 01
MOIT BaLoMIgug "g10911199 BIBLI0D BALOHEOLOOI HONBE
0SPTPQI/NTO0SpS /SNy ¥z o010 OMHORA QOHJEIIANOIIOW-OHNOLY 6
MOIT exorourguq
O9ECPQH/M 003 /7863 ¥eoT 60'9¢ BALOAIIAE QITHXOID U d19L00d[ | 8
MOIT edorourguq
G0LHOWILTE
89qQZP(OJJ/NI00Spa W/ - Sdny $207°60°ST XDIOORUINHX ([9Irogwmo)
MOIT BMOLOUIrguq IDIBHE  "IILHOWOILE OMDOORMINUY L
99eZPOF/nroospaty//sdny 20T 6061 MIANOITON H NOLY 9
MOIT edorourguq
«(H1rod
noHHodegon MMLOMKO ddommdn
898CPQJJ/nIroospawy//:sdny 20T °60°81 eH) . SHHATIATER ¢
MOIT exorourguq -
7 o\ eroged sexodnuLed]|
€097 p(OJJ/NI 00Spa tW//:Sdny $20760°C1 HOJ0WD KUHAIAI€edI9000011) ,

MOIT exorourguq

"UIAND u vd1O2MMI09d QIILOUR




BL 6 P03/ 00Spa W/SANY

erodorrony
OMHOHOWHNA] [ "ULOOHHALTIIIWOdIT

u nndoredoger q 54
MOIT exorourguq
erodorrom KMHORAIIOI 19000011
XBITUNO Q0
S OULEHO[[ "(9MHAJOI BUHIIIOMMO
PIvPOR/ iiinis unmiead) errodorronx e
MOIT exorourguq
BALOMOLD JMMOORUNUX U QUOIhUEUD
HOE() "041091md 90100d1
u
38HHPOII/Nr00Spa tw//Sdnyg LHOWOIre — Todorromny| “exAreod
MOIT BMo1oUIrguq gBLO0)) "d0ERI 900N — XATE0q I
«urImIead SMIOORUINHX U BALOJMOG
OWaL ol s\ eroged eHIrOd1IHOY 02
UVHEBHE BUITBEULBINOLOUD
5 Troospa u//:sd 1 QMHAMY090
roOvPOs/ poHSTH "LOUIQIIOIMHUITHE -UI9HQhA 61
MOIT edorourguq B
— d000HOWO[[ ' ‘I
(eHOWQO
‘EUHOIIOWRE BUHXKOIced
: —— ‘BMHOHHUIIO09)
P EFEPOFF/NI00SpI /ST d Q1
MOIT edorourguq UATIED
XUMOOhHUINHX EAITeMH(PHOIBIY
AUAIDIBId XMMOOhMINUX
80LSPQJJ/NI00Spa /- sdny
WBUHOHgRdA i BELOMIOE L1
MOIT edorourguq .
9008 ‘BALOORMION  BUHOLOUAIIY
8]q¢PpOIJ/Nroospa Tt/ sdnyg $207 01T EUHOHERdA QMMOORMINU Y .LOJIMOd
MOIT BMoLOUIQUq 19008 EMHOHRAX0) HOMBE ol
uumead
9T BCPQO/NIroospa t//:sdny y20201°€T XUDIOORUINHX EUHEMoL0dI ol

MOIT exorourguq

EULOIOA u mieHend] |




0BSSPQIJ/NI00Spa /7SN

AWQ9.90 HITH BALIAIIOE
A9IJ00RUIION AWOHIJQJEEW 0J9

Ol Bgel BILOJMMIOY BILOOhMION €¢
MOIT exorourguq )
BINQLO0 EUHOIMOURIIg
37y SPQOII/Nro0spa Tt/ sdnyg odrerogyHOMEE
MOIT BMoLouIrguq ‘'dogRl  WQIQ0 UIGHAEION ¢t
/nrzoxeqo,/:sdny «4LON0gd 019 SUHOhAsHu ‘eIrodorrod
‘WAMLYedl uigHIrRALdUg ‘UMHEBHE duHedugod " QUHIRAITOL > Ie
oxergQ "«erood exhoI» erxoodir JOIT WAL ol { 3N B10ged KeNOORHINEd]
OPPTP(OIJ/NT00Spa w//-sdny nudoredogerra
MOIT eM2LouIrguq erodorod KMHORALrOL 19009011)) 0t
: w//:sd:
CPOSPAR/MTOOSPSTH/-5HY XKI[0D U XBLOLIOMM O QULEHO[ | 6C
MOIT exorourguq
erodorod
0PPYP(0IF/NI00SP /- SANT omHoHOWMd]] “erodorod eaLOHOED
MOIT BMo1oUIrguq QUMOOhUINMX u AIDILUEUD 8¢
orodudu
OPP¥PQIF/NI00Spa /Sy q QUHOIKOXRH gol:Akiniel:
MOIT edoronrguq doxoodu u LHoWwore — rodorog o
«dLOM0E) 019 dMHOhAeU ‘erodorromy
[ ZOYEIQO) SN nHedngoo u QUHORALIO] »
‘wAnLYedn uigHaIreALdUug ‘UUHEBHE ° 9 | 9¢
odergQ "«erood eXho» eixood JOIT oWaL oIl ¢ 3\ eroged kexoohuLyed[]
. S suHAMedaroradiord
BrOrPQ/MI00SPS /7SR 190000110 ‘exAre0d OMHIHEBdIRE ST
MOIT exorourguq
"(HBLOW U 9Ir0JA ‘94L(OH) O9UILIO ],
XEUIDIRYd XMIO9RMINAOLOTHE
u
06L¥PQOJJ/nI00Spa wy//:sdny -06)€ ‘UMHOHgRdA WOMOORMINHXOWdAL .

MOIT edoronurguq

0 OULEHOI ‘unmiead
UOMOORMIWHX  IMO(de  Hogorma],




©3/9p(JJ/NI00Spa W/ sdny MUHBIOHO0BALONOED
MOIT BMo1oUIrguq OO UINHX u OUHORALO] | tv
€5/ 9p(JJ/NI00Spa W)/ sdny ed ALBINTHOWOH EHITeMH (PUOIBIN
MOIT BMo1oUIrguq ‘4B1009 :EUHBEOHO() 44
5 gornooxigHdoropme
3 T 00Spa UI//'S
vOSPOR/ pT//-50nY u XITHEOHOO XIIHLOLOUM It
MOIT exorourguq
BALOMO™D JUMOOhUIWHUX U QUHORALIO] |
3799p(JJ/Nr00Spa tw//Sdnyg ed ALBINTHOWOH EHITeMH (PUOIBIN
MOIT edorourguq ‘aB1d0d BLiIgib)(g) oy
ChE9POdF/nI00Spat//sdny «erog ‘rodorog ‘rodorouy»
MOIT BMoLouIrguq owal ou Za\ eroged BeHIIrOdIHOM 6¢
«ed100mod oloHH9dogLovd
UQIIOY
2QaGp(JJ/NI00Spa W/ Sdny HO9000BIW HOHHQIIdIO o
MOIT exorourguq I godogroed ouHorgoroudy» 8t
QWAL ol § g\ eLoged EeMOORULIed] |
odogroed g 4101104 KIrOY KBI0IIBN
. ‘1adoaroed
NI 00Spa UI//'S
0¥asPaR/ pSI//-50NY OI9HHOIMIIOBHOH M QIYHHOIIIIORH L€
MOIT exorourguq
‘qroimdogroed yex rrog
796SP0J/Nr00Spa /- SANY xedo1exurHuQo
MOIT BMo1oUIrguq OULEHO[] 'MMHBEOHOO gBLO0O)) o¢
eIl WOMHERL
BE  QUHONOIIQRH
‘ST MURLBIUIIIAW UIMHT0g0dI09q ‘19rod  WOMHOLMM
. . I9roged1ouodd
MIT ‘1IdAredonwal EuHOdOWEHM KIX 1 WouHedadIeH ee - ¢
subie]; «erood exno» eixoodi JOIT oMHATOIIQeH "J'If SIIOOhHNHX u QMIOOhHUEUD
€0¢e] HMHOIIOHLO XITHWQIQ0
4 BHOMEBE
T 00Spa tl//:Sdy
80LSPORY diiinie 9dOoHO0 ®BH uumMedd oinHOHgedA ¥€

MOIT exorourguq

ol do0¢edl dONWQI00 EBUHILOHUhITH




37 Sepe(()/nroospa w//sdny

BIOIIOIHIOIN
‘M I/ H9OLHOWILE€ XUMOOhUIWHX

BINOLOMD EeXOohUTOudo | S
MOIT exorourguq
U HOMBE UMMOORUIOUdo] |
gOLHOWOLE XITHITOXD
A1EPEOG TFO0SpS S xelulAdI O QULIEHO[] ‘dOLHIWILE
JOT] B¥oLOHIQH] XUMOOhUIWHX uuIenpuodeI IS
IDILILIOL orgadog
L AUHOHHUIT900
XIDIOOhHHEIdOOH
BI96PBO0/NH00SpotL//:SAY 190081 QI9HEOHO(),, 0S
MOIT exorourguq
WAL ol ¢o\ eroged EeHIIrOdIHOY
Z996Pe0 (/NI 00Spa /- Sdny UUHEBHEKUIIBEULBINOLOUD
MOIT BMoLOUIrQUq u QUHOMIQO00() 6v
VHUHOHUI0D
0S®e6PE(O( /N 00Spa T/ SANY XIDIOOhHHRIdOOH HAINEBIIBIN
MOIT BMOLOUIrguq KXW 9€K4D EBMOORULOHO | 8¥
"«(AOROIrAMI
‘u1oonrogoduodryore ‘UAIr0d 1OIrOM) UHUHIHUIO0D
srHodoWen I MUhIE]] XUMOIhUHEBIdOJH 190081 JIIHIOHI()»
1arodo Hd suHodowen Kl mMﬁWMMMM OWAL Ol hEIEE Ly
S| MMRLEYHISIAW HIMHT0g0dIoaq XITHIIrBLHOWUAO1IOME OQUHOMIY
‘werood exrol» eoodu  JOII ‘9 g\ eroged Eexoomrmied[]
: S BALONOGOOMIOIhUINHX
PLYGPBOO/HO0SPS"//:SCNY ‘EMHORAIOIT 190000110 Y%
MOIT BaLoMIgug ‘ed ALBINTHOWOH :(oMHIAd0) HIr0)
799Jp(JJ/NI 00Spa W)/ SAny LOLOUNBELOUOED
MOIT BMoLouIrQuq QMDIOORHINMX u OUHORALO] | sv
799JP(JJ/NI 00Spa w//:sdny edALBINTHOWOH EHITEMH (PHOIBIN
MOIT edoLourguq ‘aBL1009 I910I0MY 44




9L0APE00/r00Spa T/ SR

uumead

MOIT BMoLOUIrguq QI9HIIrOLMEOHEBLIJ0g-OHILOLULIOII() £9
8COEPEQO/MI00Spa w7 SN EWHOIIOMMO 9HOLIL)) 79
MOIT edorourguq
6qeepe((/NT00Spa W//-SdNy 9EKIOBBIIORUINUX
MOIT BMo1OUIrguq KeHAKIrOIIOH ERHLHOLBEOY 19
SqeEpe()()/Nr00Spa /- SANY 9EKIOBRIOORMINUX
MOIT BMo1oUIrguq geHdKIron EBHLHOLRIOY 09
: y/sd
vEIEPEO0/IL OOSPS T /50T 9eK90 BBXOORMINUX KEBHHO]] 6S
MOIT exorourguq
SqeEpe()()/Nr00Spa t//-SANY GOLHOWAITE XUNOOhUINUXEGOWOLE
MOIT BMoLoUIrQUq qrooHqrrarenudioodiyorg 85
HUHRIKRd.I
396 Epe()()/NT 00SPI W//-SdNy 1 JOJIRIAI ‘UI9HQhA — GOQIOTHIIN 'L
MOIT eM2LouIrguq 7 ‘mmiyedn u miAeH suingced B LS
BHONBE OJOMOORUIOUAD] | OUHORBHE
BIOOIOIHIIN
"
7 OWO1oMO HOMOIRMITONdI[]
$Z8Bpe()(/Nr 00Spa /- SANY q OIMHIXOIrO1I 019
MOIT BMo1OUIrguq Ol BIHOWAIfE OJOMOIhHINHX 9%
exurondaredey
BIOJIOIHION
‘M I T9NOLOUD UONOShUITOMdO] |
3q9Bpe()()/Nr 00Spa W//-SANy
] evoLouIrguq GOLHOWOIlE dOWOLE  MOhOL0QO GS
A0 XI9HHOAIMOIr€E onHood1)
v Cepe( (/NI 00spa W/ /sdny 19110L0€}] "doTEXI9HWOLE
MOIT BXoLoUIrQUq 4e100)) "dONOLR ouHoodL) vs
: //sd
OCSBPEO0/MT OOSpS T/ 50NY [quuAdaron ‘[guuAds ‘[rouday| €S

MOIT edoLourguq




goroudarn
9999peQ0/nI"00SpI W/ SdNY 20 '60°80 Xedi  xmadon - otnonane
I XMMOORUINHX 4101090 14
MOIT edoronurguq -
MHOHOWEN g ULOOHAOWOHONEBE
BIIOIOIHIIN
"
365qPe( (/NI 00Spa W)/ Sdny $202°60°L0 I7 90IHOWOIE XUMOORMWHX
MOITT eXoLlourguq I BINOQLOMO  BBMOORMIOMdo[| !
"HOMBE UIOORUTONdI[ |
1|
12d5ad B 19L0gedon 19L0gedarg /
dIgHIILeg0cRdQO HHOhAEH 01309 I
MdnuLvedy HarrodLHOY] eqodA ena I,
dragodun eLe]/ a\
dlgHHOd LI 4008h 09.L)IhHUI0)]
IIOVI'A 6
b b 29 HNINVdIOdHOII
d0JVh O4dLOdhMIrOM 41190
931 9pOJJ/Nr00Spa /- SANY UUHEBHE BUITBEULEWNOLONOU
MOIT BMo1oUIrguq I oMHOMOO09() M0dA nrgHadasog 89
Z996Pe0 (/NI 00Spa W)/ Sdny UUHEBHE BUITBEULEWNOLOMOU
MOIT BMO1OUIrguq I QUHOMQ09() "ModA yraHadasoq L9
3¢ Cqpe( (/NI 00Spa W)/ Sdny UUHEBHE BUITBEULENOLONOU
MOIT BMoLouIrguq I oMHOMOO00() M0dA nrgHadasog 99
«9IEBIOBRIOORUINUY
9879PB00/NT00Spa W//-SdNy "BINOLE ouHo0d1H»
MOIT exo1ourguq I I QWAL 011 {5\ BLoged KeHIIr0odLHOY S9
9LOGPEOO/NHO0SPS /7SNy I UIMOLUEOHBLI009 U UIQLULOMI() 9
MOIT edoLourguq




81PPEO(/NI00SP /ST Y2e0T 01l
nnmiedd suHoHgRdA Q19HHOY] 11
MOIT edorourguq -
i _ I9LUIOdINIIrE€dI99RID
89PIPE((/NI"00SpaTy//:sAny 20T 0190 .
U QIHIIKN)) HUITRUTIOOOUT 01
MOIT edorourguq
noxoonururodoore kudoa,
3peOPE()()/NI 00Spa W//-SANY $202°01°SO numead
MOIT BMo1oUIrguq QIYHILALUEOHBLIJ0E-OHLALULDIMN() :
ENMOodoHged
0J0MOIRUINHX
QUHIXOLOLI
1 nunead HOMOORUINHX
9150d0oxMd BH QUINIOIBULE
987Ope(0/nI00Spa W/ sdny ¥20T°60°6C ‘ .
1gdored nnoogoHged 8
MOIT exorourguq
IWOMOJhUINHX O QULEHO[ |
xBUIDRAd X19HHAI0dd13.1H
£69qPeQ(/NI00SpaTy//isdny ¥20T°60°8¢ .
XITHHOIOWOJ O QULEHO[] "uuImead L
MOIT edorourguq
HOMOORHUIWHX U100d0MO O OULEHO] |
wexeHendn
0929PE0(,/ NI 00Spa Wi/ SAnY $202°60°7C WIGHhHUIrged on nnmiedd
MOIT BMo1oUIrguq XUDIOORMINHX BUITRMU(PUIIRIY] ?
«BOIRIN §
o ©odAx gorrareed XIIHEOHOIO HUHBHE
reozente OUHOIQAILIA 1 ouHodoido[[» S
OWaL ol [s\ eLoged KeHArOd1HOY
Morgmoad
9deqPE()()/NI00Spa W//-SANY $207°60°S1 XIDIOORULTBLOUdN 9UUL
MOIT BMoLouIrguq U UEEED HOMOORMWHX I9IHU{g v
410911104
Z3LqQpe()(/NI00Spa w//Sdny $202 6011 XIIOORHHEId0oOHBdALRINHOWOH
¢

MOIT edoLourguq

u EURIU (DUORIN]




«d101099

2 OMHORASH “I9.LOIrOUN
87 £pEO(/NI00spaTy//isdny
HOHEKI0) QUHORALO] [» 0Z
MOIT edorourguq
oWl ol 7 g\ eroged sexoonHINed] |
OMHOHOWHAII‘OMHORAIrOIT
0 1opeQ(/nIroospat//:sdyuy c
BALONOLD QMDIOIRUINHX 61
MOIT edorourguq
‘eLorromy KeHEI0 ) ‘rodorogodory
edorrx
odowudu eH e41OK0ED
73JPpe( (/N 00Spa T/ SANY QIDIOORUNUY "dOHAIOLRI
MOIT BMoLouIrQuq exurondorxedex 1311019 81
«xedodaroed g nunmiead
i o QMMOOhHINHNY "KUITRUIIOd0UT
099ppe(0/NI00Spa Wy//:SANY Y20 0I°LC
EBRMOORULULIOdLIIOIE ) L1
MOIT exorourguq
OWAL o1l Zo\ eLoged KeHArOd1HOY
«hBIREXIIHIIBIHOWNdOIIONE
€JqQppe((/nIoospay/:sdny ¥20T°01°9¢
QUHIIMIdI» 9]
MOIT edorourguq
‘1 o\ eroged exoonuLed]|
Z1PPPEO0/NI00Spa //:SANY WVHBHEBUITREULBWILOUD
MOIT BXoLOUIQUq u QUHIIIQ00() st
©()()/NI 00Spa T/ Sd)y 01
YP6PPEO0/ poTu//-sdny ¥20T°01°0¢ o100 oeHIrodITILI O SUIKHOL b1
MOIT edoronrguq
) HMHTTBUIIOOOUT HONOORMLIUIOdINIIE
C98PPEOO/NI00SpaW//-SANY Y20 0161
00 UMHAIrgeIoYodI 910808 €1
MOIT edoLrourguq
HJI0) BALOUOED JUNIORUNUY
HHUITRUIIO00 U
HOMOORULIUIrOdLNSIrE
3PSPPEO)/NI00Spa W//:SANY $20201°€1 00 UUHAIrgeLorodn
MOIT exoLoMIQUg Kl 6] | HUHHBIOHO0 4

W LOLLOUA BdLOHNOL] IUMIIhUINHY




QBdapE()()/NI 00SPa tW//:SANY

)70 012) 2450040.¢ u OMIORUEN(D
‘orodudir g auroHedLo0dIoed

MOIT eM2LouIrguq ‘10ey  ‘MUUOAdI-y A GOLHOWOIE 8¢
exurondoryedex KRIIQ()
BRO3PE()()/NI 00Spa tW//:SdNY numead eArodu
eroxiqd
MOIT BMoLOUIrQUq UIOY  HOHOdOBN  QUHOLDURIYY LT
1[9dOOMWENHOHUII0D
19rodo uamorexXAd3o
OuHOHEEdIRE JOMOORUNUY
©809pe()()/NLI00SpPa W//:SdNY "1[9L0LOUM UOHAOD EUHORALIOL
MOIT BYo1oUIrguq BQOJO0LID OJOHHIIrmEWodn ¢
990HO0 q QUITIRKIr
‘unmiead 2/ 121207111%0)¢
onHoHoWHdI
‘LAIONO0E)  QUMOORUWHX
gZBAPL()()/NI00Spa W//-SANY . SINOORHEU(D -
Ol waaLonIgHg ‘eroromy keHdd)) '19dod [YUM)
BALOM09D
Z089pe()()/NI 00Spa W/ SANy QIDIOORUINMX u OMMOORUEUD .
MOIT BXoLOUIQUq ‘ouHo0d1o ‘rodorogoda)
19dao
BALOUOLD QUMOOhUNNY
B,93pe()()/NI 00SPI W//:SANT -orodudu | UHUHOHUIIO0D
MOIT BMo1oUIrguq 90 m 19doo omHoIXOXeH ‘19d9d .
unIexuGuIron orgHuod1orIY
©}90pe()()/NI 00SPd W/ SANY [9UIAdI-Y] A 90THOWAIE
MOIT BMO1OUIrguq exurondorxedex 131119 @
OMLI9OEU 9 HEX g0LHAIRddEH
88YOPB00/NT00SPOTLL/-SAHY HUI'O UIDY ‘UAINEId XUMOOhUWHUX 1C

MOIT edorourguq

WEUHOHgRdA Ol BUHOLOUKIAE




unered@ood
19rodo yonrodudn onHoHeEd IRE

029Jpe(0/NI 00Spa t//-sdny ‘uuHadgorA
MOIT BXoLOUIrQUq XI9H4IredOHUIN 04100heN re
g gole@oo()  OMHBHOEIIOLD]]
OHMHORALrOL
a ‘ed1oH09o QDO UINHX U
©80JPe((/NI 00Spa W//:SdN
893Pe00/ poTHSan OMIOORMEN( ‘eroIrOM BeHAOPIod €€
MOIT exorourguq
1 (A) rdodood ruonQ ‘dopood
BLOER MWEMHOHUIQ0D
19170do namoiexAdxo
. onHoHeEd IRE IO 12):20717 %
©()(/NI"00Spat//:SdN
81SIPE00/ pTH//-50nY ‘uHadgorA XI9HIIrBdOHUIN €
MOIT exorourguq
Q4LO0hEM d KHHOWWE UOI0D
U doledlMH  OMHEBLOELIIOLD]
90¢Jpe((/NI00Spa T/ Sdny BALOM 0L QUMOOhUNUXHU
MOIT edorourguq OMIOORUEU( 99 ‘BLOIIOMM BBHLOEY Ie
‘edoaroed
[rodo Hd suHodoweu KUY MURhLe]]
"ULOOWHIrogodi «d10M0g001d
noMooRNdINoIre BMHOJOWEN KUY MURhIR]] .
- OUHORAEU ‘BMBUNINE OUHORALO[[» 0¢€
SAT MMhLETUIALAW HMHYO0d0dIooq
SMII «exdod exrol» ewsodu JOYT OWOL oIl ¢ o\ eLoged KexoohHLIed]]
onHoHoWHdI
. u
©()(/NI"00Spat//:SdN
OMPE00/ iinis QUHORALIOL ‘BALOMOLD JUMOIRUINHUX 62

MOIT exorourguq

U OMOORUEU( O0I0 MBUNNWY

BALONOED




319(98()()/Mr00Spa //:sdny

CBEUHOHHIID0JXHU

] e¥o10 U MIIBLOWOH OQUIMIASHXEE w
BMOLOUIIQU
A0 M oWl ol ¢a\ eroged BeHIIrOdIHOY
«BUHOHUIIO0D XU
U MITBLOWOH
7390380 (/Nro0Spa /- SANY OUIIYOHXEE» OWOL Ol helree I
MOIT BMo1oUIrguq XI9HAIreLHOWHUO1IONE OUHOMId
‘'S¢ o\ eroged  EexOomMINEd]]
P080B00/MT00SPS"LL/:S¢HY EMUHOHUI0D 010 U UMHWAAY ov
MOIT edorourguq -
erodorrIA XKMHOHUIIQ0D
0
3%5028()(/NT 00SpPa WI//S
v50°%00/ - PoLL/-San B XBELOdIIog XMMO9hHHRIdO 6€
BYOLOMLIQU
710 oud 00 BULEHOII 919HII'eheHOEd |
,HOH
-1eHOQd®e)
BH suIIead EBHHOHLOOhR)]
3/2098()()/NT00Spa ti//;sdnyg "BERI o
MOIT BMo1oUIrguq OJIOLOMMIILIA  QUHORAIIO[], QWAL
oun { s\ eroged EexodRuINEd[]
39009€() (/AT 00Spa t//:Sd
9003500/ P ST "UIF0D 9 U BLOLOMM KBHAIIOI L LE
MOIT exorourguq
(A]) erodorrak WOTHONO O QI9HHBEKED
3qJpe(()/NT 00Spa /7 SANyg ‘TANAIrQOdII OMMOORUIOLONE oc
MOIT BXoLouIrguq "BALOM0F0 OMMOOhUNUXHU
AMIOORUEU( XU ‘BrOdILIA [9TUIM()
BALOMOIIIMMIIhUINUX
P6PIPEQO/LO0SPEI/SCHY u OMOORUEN( ‘orodudn G¢

MOIT exorourguq

g ouHoHedroodmoed  ‘rodorig




UHMHEHEEUITBEULBINOLOMD

u QUHAIIQ09() 1s
3G T98()()/NT 00Spa WI//S
895 19800/ bowy//sand EU9Ired BUHOHHUIO0) SUIITHOHX e 0¢S
MOIT edorourguq -
839G [98()()/NLIr00Spa W//-SANY WVHIEW U UUIGIBY—
MOIT BMo1oUIrguq I9IIIBLON JIIHIIOWIEOHROLI]T] 6v
Zav 198()(/NI00Spa w//:Sdnyg EUL'BXHU o
MOIT eM2LouIrguq sudieH [9ruoNodIrnl U I9THN)
CAy 19800/ 00SpaTty/-Scny I9IBLON JI9HROL|T] LY
MOIT exorourguq
38()()/NT 00SPa /S
8LCTIE00/ po/-SNY gorrelon nneoddoxd 0 OULEHOI| ot
MOIT exorourguq
nodnudu
Limxdoroo
. g0LHAIedd €M HUIO UIrdd ‘urmiead
38()()/NT00SPa W//S
95119800/ - mkuﬁow\: ME XIDIOORMIWHX ~ WEHHOHgRdA ol Sy
A0 9 EWHOIOURIAY ‘1M99BLI)) dOIIBLON
EUHORALIOLI 19000010  QUIIQ()
dOLIBION
nUHO¥KEdIeH rsd
9ST19800/100Spaty/-Scny UDIOORUNUXOdLINIIIEC i
BYOLOMIIQU -
ot o "gOUITBLON BALOHOLO QUNOORMINUY
4O IIBION
BALONO0LD QMR UEUD
‘exrgmod KeNOOhHUITIreLOndN
93¢0 [9e()()/NT00Spa W/ SANy EBMOORMIIIBLON u b

MOIT edoLrourguq

9EBL0 BBMOOhUITBLIJA "dOI MBI
— dOLHINIAIrE XUNIIhUINHUX
exurondarxedex EBIgQO




HUHBHE EUTIBEULRINJLOUD

" QUHAIMQ09() 19
numead
BINATOdI BIYOXI199 U0 HOFG0JIIBIN
0SZ 1980 (/N 00Spa tw//-sdnyg EUHOLOURIY ‘MOdWudl 1mxxdorod
MOIT eM2LouIrguq UICM OMLIMQEU € HeI d0lHAIedd e 09
HUTO UIDY ‘UAINEdd XUMOORUIWHX
WEMHOHEEdA Ol  KHMHOINOMKIIY
«BUHOHHUII900
XU U MIIRIIN
I OMIMHMOHXEE» QWAL Ol herres
‘1adAredonwor kMHOdOWEN BIY MUhLe]] 6S
XI9HIIrBLHOWUdoLIONE QUHIMIdJ
‘ST MUMRLRTUIILAN HIGHTO0g0dI09q
‘«erood  exnol» emoodin  JOII 'L N eioged  kexoohHINed|]
WWHRHEBUITREULBINOLOUD
" SQUHOIMQ09() 85
(IT1) eeatrox 1 (11)
039G ¢or()()/NI 00SPI W//:SdNy BEAITON /e
MOIT e3o10UIrgng Moo M [ruododrul  IHON()
o'()()/NIr 00SPI W//'S
98P 12800/ pot//:sdny 0EAIIY 9¢
MOIT edorourguq
$93198()()/NI 00SPW//-SANY eruoodrul
MOIT exorourguq U BIMONO BELOUO0€D d19HAdLOPIWY GS
3198()()/NT00SpPIUI//:S
79919800/ poTty//:sdny HHHINOIITY be
MOIT exorourguq
,BuHOHEd1OA
‘ULd0NHrogodn 20
noxMoohudIore BUHOdOWEN B YUhLe]] [4ITOLOW W MITO8 TIO0NION, OWOL cc
‘ST MMhIBTHLIALAW HI9HTogodmooq
SMII  «erood exhol» ewxoodir JOYT on 9 o\ eroged kexoonHLNed]]
088 [98(()/LI00SpaW//:SdNY BUHOHRAL0AQ0 o

MOIT edoLourguq

1900001010 U qrod ALIOALIK




HNINVJIOdIIOLT

i dOOVh 041OdhUIrOM ddII90

Z996Pe0 (/NI 00Spa W)/ Sdny UUHBHE BUITBEUIBNOLONOU
MOIT BMo1oUIrguq I ouHIIMQ09() ModA uraHadocoq 89

3¢ £qpe( (/NI 00Spa W/ Sdny UUHBHE BUITBEUIBNOLONOU
MOIT BMo1oUIrguq I ouHIMQ09() "ModA uraHadasoq L9

BOPOJL((/NI 00Spa W//:SANy UUHEBHE EUITBEULBNOLOMOU
MOIT BMoLouIrguq I ouHIMQ09() "ModA uraHadasoq 99

0L 27800/ 00Spa w//-sdnyg BOORIN G odAxee
MOIT eM2LouIrguq eroged KeHIIrodLHOM KedOIOL}] 59

19rodo uamoiexxAdxo

0LZ1a8()(/Nr00Spa t//-SAny onHoHeKd.IRE
MOIT edorourguq QOMOORUNUY v9

BIQ90Ioh

0SJ£oB00/NI00Spa W//:SdNy HUHEMX HOHEQHI9049011
MOIT eM2LoUIrQuq 4 w[reddolew W eALOSMRY £9

«BUHIHUIQ0IXU
U MHITBLON QUIMAIHXEBE 79

@HO@@& KEBHII[QLEOLOONE))




YUYEBHO-METONYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYEHUKA

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., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.,
- M.: Jlpoda, 2020.

[udporas naboparopuss POLUSLAB no xumuu. TexHUYecKui macropr.
becnpoBOIHBIN MYJIBTUAATUUK IO XUMHUHU. TEXHAYECKUI MMACIIOPT.

[udposas nadoparopuss POLUSLAB no xumuu. PykoBocTBO mosb30BaTess.

METOANYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

1.

*

Epemun B.B., Ky3semenko H.E., JIpo3znoB A.A., Jlynun B.B., Tepenun B.N.
[Iporpamma kypca xumuu ais 8-11 kimaccoB 0011€00pa30BaTENbHBIX YUPEKIACHUM. -
M.: ipoda, 2010.

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