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Crpykrypa padoueil mporpaMmbI:

1. IInanupyemble pe3ysbTaThl OCBOCHMS yU€OHOTO MPEAMET a

2.  Copgepxanue yaeOHOTO TIpeMeTa.

3.  Temaruueckoe MJIaHUPOBAHUE C YKA3aHUEM KOJUYECTBA YACOB, OTBOJMMBIX HA OCBOCHHE
KaKJIOM TEMBI.

I[Inannpyemble pe3yJbTaThl OCBOEHUSI Y4eOHOTI0 NpeaMeTa « XuMus»
JINYHOCTHBIE Pe3yJIbTAThI

1. Poccwmiickasi rpaxaaHCKasi MACHTHYHOCTD (TTATPUOTH3M, yBakeHUE K OTE4ecTBY, K MPONUIOMY U
HACTOSIIIEMy MHOTOHAIIMOHATBHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH W JI0JITa TEPE]
Ponunol, maeHTH(UKAUsA ce0s B KadecTBe I'paxkaaHWHAa Poccwm, CyOBEKTHBHAs 3HAYUMOCTH
WCIIOJIb30BAaHUS PYCCKOTO SI3BIKA M SI3BIKOB HApPOJI0B Poccru, 0CO3HAHWE U OIIyIICHUE JTHYHOCTHON
CONPUYACTHOCTH Cyab0e poccuiickoro Haposa). Oco3HaHMe YTHUUECKOW MPUHAIICKHOCTH, 3HAHNUE
WCTOPHWH, S3BIKA, KYJBTYpPhl CBOCTO HapoJa, CBOErO Kpas, OCHOB KYJIbTYPHOTO HACJICIUs HApOJOB
Poccun u yenoBedecTBa (MACHTUYHOCTD YEJIOBEKA C POCCUNCKON MHOTOHAIIMOHAIBHON KYJIbTYpPOH,
CONPUYACTHOCTh MCTOPUU HAPOJOB M TOCYAAPCTB, HAXOJUBINUXCS HA TEPPUTOPHH COBPEMEHHOM
Poccun); uHTepuopu3anys TyMaHUCTUYECKHX, JEMOKPATHUECKUX MU TPaJUIIMOHHBIX LIEHHOCTEH
MHOTOHAIMOHAIBHOTO poccHiickoro odmiecTBa. Oco3HaHHOE, YBaXKUTEIBHOE U TOOpOXKenaTeabHoe
OTHOIIICHHE K UCTOPHH, KYJIbTYpe, PEIUTHH, TPATUIUAM, S3bIKaM, IIEHHOCTSIM Hapoj0B Poccuu u
HapoOJ0B MUpA.

2. ToTOBHOCTh M CIOCOOHOCTH OOYUAIOIMIMXCS K CaMOPA3BUTHIO M CaMOOOpPa30BAaHWIO HA OCHOBE
MOTHBAaIlMK K OOYyYEHHIO M TO3HAHHUIO, TOTOBHOCTh M CIHOCOOHOCTH OCO3HAaHHOMY BBIOOPY U
MMOCTPOCHUIO JajbHEHIIIEH WHIMBUyaTbHONW TPACKTOpPHH 0Opa3oBaHUs Ha 0a3e OPUEHTUPOBKH B
Mupe npodeccuil u npodeccuoHalbHBIX MPEANOYTEHUH, C YY€TOM YCTOMYHMBBIX MO3HABATEIbHBIX
HUHTEPECOB.

3. Pa3zButoe MopajibHOE CO3HaHHE U KOMIIETEHTHOCTh B PEIIEHUU MOPAJIbHBIX MPoOIeM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (OpMHUpPOBaHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOIO IOBEACHUS,
OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHBIM TMOCTYNKaM (CIOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHUIO; BEPOTEPIUMOCTh, YBAXKHUTEIBHOE OTHOIIEHUE K
PENUTHO3HBIM YYBCTBaM, B3TJIsIaM JIIOJIEH WIIM UX OTCYTCTBHUIO; 3HAHHWE OCHOBHBIX HOPM MOpAJIH,
HPABCTBEHHBIX, TyXOBHBIX HJI€ATOB, XPAaHHMBIX B KYJIBTYPHBIX Tpaauuusx HapoaoB Poccum,
TOTOBHOCTh HA MX OCHOBE K CO3HATEJIbHOMY CaMOOTPAaHUYEHHIO B TMOCTYMIKaxX, MOBEACHUU,
PacTOYUTENIbHOM MNOTPEOUTENIHCTBE; CHOPMUPOBAHHOCTh NPEICTABICHUNA 00 OCHOBaX CBETCKOM
3THKH, KYJIbTYpPbl TPAIUIIMOHHBIX PEIUTUH, UX POJIM B Pa3BUTUU KYIbTYpbl U ucTopuu Poccuu u
Yell0BEYeCTBa, B CTAHOBJICHUM TPAKIAHCKOTO OOIIEeCTBAa M POCCUHCKON ToCylapCTBEHHOCTH;
MMOHMMAaHKe 3HaYEHUSI HPAaBCTBEHHOCTH, BEPHI M PEIIUTHH B KU3HU YEJIOBEKa, CEMbU U OO0IECTBA).
ChopmupoBaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YUEHUIO; YBAKHUTEIBHOTO OTHOIICHUS K TPYIY,
HaJIMYUE OTbITa Y4acTUs B COLMAIbHO 3HauuMoM Tpyae. Oco3HaHHME 3HAUEHUS CEMbU B KU3HU
4yelnoBeKa W O0IlecTBa, MPUHATHE LIEHHOCTH CEMEHHOW >KU3HH, YBOKUTEIbHOE M 3a00TIIMBOE
OTHOIIIEHHE K YJIEHAM CBOEH CEMBbH.

4. CchopMHpOBaHHOCTH LIEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTHKH, YIUTHIBAIOIIETO COIIMANILHOE, KYJIBTYPHOE, I3bIKOBOE,
JTYXOBHOE MHOT000pa3ne COBPEMEHHOTO MUpa.

5. Oco3HaHHOE, YBaXHUTEIbHOE M JOOpOXKENaTelnbHOE OTHOIIEHHWE K JPYromMy 4eIOBEKYy, €ro
MHEHHUIO, MHPOBO33PEHHIO, KYyJIbTYpE, S3BIKY, Bepe, TpaXIaHCKOW Mo3ulIMU. ['OTOBHOCTH U
CIIOCOOHOCTh BECTH JAMAJIOT C JAPYTUMHU JIOJbMHU M JOCTUTaTh B HEM B3aMMOIIOHHUMAHUS
(npenTudukanusa ceds Kak MOJHOMPABHOTO CyObeKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHPOBAHHIO
oOpa3a mapTHepa Mo AHAJIOry, TOTOBHOCTh K KOHCTPYHPOBaHHIO 00pasza MOMYCTUMBIX CIIOCOOOB
JManora, TOTOBHOCTh K KOHCTPYHMPOBAaHHIO TIpollecca Juaiora Kak KOHBEHIIMOHUPOBAHUS
MHTEPECOB, MPOLEAYP, TOTOBHOCTh M CIIOCOOHOCTH K BEAECHHUIO IIEPETOBOPOB).



6. OCBOCHHOCTH COLIMANBHBIX HOPM, MPaBHJI MOBEAEHUS, pojici M (OpM COIMATbHON >KM3HU B
rpynmnax u cooOmiecTBax. YdyacThe B IIKOJBHOM CaMOYIPaBJIEHUH U OOIIECTBEHHOW J>KU3HU B
npejenax BO3PACTHBIX KOMIETEHIUH C y4ETOM PErHOHAIBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX U
HKOHOMHUYECKUX 0cOOeHHOCTeH ((hopMUpOBaHHE TOTOBHOCTH K YYaCTHIO B TIPOLIECCE YITOPSI0UCHHS
COLIMAJIBHBIX CBSI3€H M OTHOILIECHHHA, B KOTOPBIE BKIIFOYEHBI U KOTOPbIE (POPMHUPYIOT CaMU yJalluecs;
BKJIIOUEHHOCTb B HEMNOCPEICTBEHHOE TI'PAXKIAHCKOE Yy4acTHe, TOTOBHOCTh Y4acTBOBAaTb B
KHU3HENIEATEIIbHOCTU MI0JIPOCTKOBOTO 0OLIECTBEHHOIO 00beTMHEeHHUS, MPOJTYKTHBHO
B3aUMO/ICHCTBYIOILIETO C COLIMAIBHON CPeloil U COLMATBbHBIMU UHCTUTYTaMH; UIEHTU(UKALINS ce0st
B KauecTBe CyOBEKTa COIMAJIBHBIX IPeoOpa3oBaHUN, OCBOCHHE KOMIIETEHTHOCTEH B cdepe
OpPraHU3aTOPCKOM AEATEIbHOCTU; HMHTEPUOPHU3ALMs LEHHOCTEH CO3UIATEIbHOTO OTHOIIEHUS K
OKpY’Karolllel 1eWCTBUTEIbHOCTH, LIEHHOCTEH COLMaIbHOTO TBOPUYECTBA, IEHHOCTU MPOAYKTUBHOMN
OpraHu3alii COBMECTHOW NEsTEeNbHOCTH, caMOpeallu3allui B IPYNIE U OpraHu3allid, [EHHOCTH
«Ipyroro»  Kak  paBHONPABHOTO  MapTHepa, (QopMHpOBaHME  KOMIETCHIMI  aHaln3a,

MPOCKTHPOBAHMS,  OpraHW3alldd  JIEATSIIBHOCTH,  peUIeKCHH  W3MCHECHHH,  CIOCOOOB
B3aMMOBBITOJJHOTO  COTPYIHHYECTBA, CIIOCOOOB  pealn3allid  COOCTBEHHOTO  JIHJIEPCKOTO
MOTEHIHANA).

7. ChopMHUPOBAaHHOCTH IEHHOCTH 3J0POBOTO W 0€30MacHOTrO 00pas3a >KWU3HH; WHTEPUOPU3AIUS
npaBuJI HWHAUBUAYAJIBHOI'O W KOJIJICKTHBHOI'O 0€e3011aCHOT0 IIOBCACHUSA B qpest,Iqaﬁme
CUTyallUAX, YIPOXAOMIUX XU3HU U 310POBBIO J'IIO}IC?I, MMpaBuJI MOBCACHUA HAa TPAHCIIOPTEC M HaA
JIOpOTax.
8. Pa3BUTOCTb ACTETUYECKOTO CO3HAHUS 4Yepe3 OCBOCHUE XYJ/I0KECTBEHHOT'O HacieAus HapoIoB
Poccun u Mupa, TBOpUECKOW AEATEIbHOCTH ICTETHUECKOIO Xapakrepa (CIOCOOHOCTh MOHUMATH
XYHOXKECTBEHHBIE  MNPOU3BEIACHUS, OTpaXalmlue  pasHble  J3THOKYIBTYPHBIE  TpaguLINU;
c(hOpMUPOBAHHOCTh OCHOB XY/IOKECTBEHHOW KYJbTYphl OOYJalOIIMXCS KaK YacTH HX OOIen
JTYXOBHOM KYJIBTYpHI, KaK 0CO00Tr0 croco6a Mmo3HaHMs KU3HHU U CPEJICTBA OpraHU3aluy OOILEHUS;
ACTETUYECKOE, SMOIMOHAIBHO-IEHHOCTHOE BHUACHUE OKPYXKAIOIIEr0 MHpa; CIOCOOHOCTh K
SMOIIMOHANBHO-IICHHOCTHOMY ~ OCBOCHHIO  MHpAa, CAMOBBIPDOKEHHIO W  OpPHEHTAallud B
XYIO0>KECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE KYIbTYpPhI; YBaKEHHE K HCTOPUU KYIbTYpbI
cBoero OreyecTBa, BRIPOXEHHONM B TOM 4YHCIE€ B IOHUMAaHHUU KPAaCcOThI YeJIOBEKa; MOTPEOHOCTh B
OOLIEHNH C XYJTO0’KECTBEHHBIMH NMPOU3BEACHUSIMU, CHOPMHUPOBAHHOCTH AKTUBHOTO OTHOILIEHHUS K
TPaJUIMAM XYI0KECTBEHHOM KyJBTYpPbl KaK CMBICIIOBOM, 3CTETUYECKOM M JIMYHOCTHO-3HAYMMOM
IIEHHOCTH ).
9. CdopMUPOBAHHOCTh OCHOB JKOJIOTUYECKON KYIBTYphl, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO JKOJIOTUYECKOTO MBIIUICHHS, HalU4Yhe OIbITa SKOJOTHYECKH OpPUEHTUPOBAHHOM
pedIIeKCUBHO-OIIEHOYHOW M MPAKTHYECKON NEATEIbHOCTH B )KM3HEHHBIX CUTYaIUsIX (TOTOBHOCTH K
WCCIIEIOBAHUIO TPHUPOIBI, K 3aHSATUSM CEIbCKOXO3SHUCTBEHHBIM TPYIOM, K XYIO>KECTBEHHO-
ACTETUYECKOMY OTPAKEHUIO MPUPOJbI, K 3aHATUSM TYpU3MOM, B TOM 4YHCIIE SKOTYPHU3MOM, K
OCYILIECTBIICHUIO TIPUPOIOOXPAHHOM IEATEIHHOCTH)

MeTtanpeaMeTHble pe3yabTaThl

MetanpeaMeTHble pe3yabTaThl, BKIOYAIOT OCBOCHHBIE OOYYaIOIIMMUCA MEKIIPEIMETHBIC
MOHATHS W YHUBEpcalibHble  y4eOHble  OEWCTBUS  (pEry/lATHBHBIE, TO3HABaTENbHBIE,

KOMMYHHUKATHBHBIE).

PeryasituBubie YY /1

YMeHue caMOCTOSATENBHO OMPENeNaTh el 00y4eHUs, CTaBUTh U (POPMYIHUpPOBATh HOBBIE
3amaud B ydyeOe W TIO3HABATENBbHON [EATENbHOCTH, pa3BUBaTh MOTHBBI U HMHTEPECHl CBOEH
MO03HABATEIBHOMN EATEIHHOCTH.
Obyuarowuiics cmoodicem:

— aHANIM3UPOBATH CYIIECTBYIOUIUE U MIIAHUPOBATH OyayIIne 00pa3oBaTeIbHbIE PE3ylIbTATHI,

—  UICHTUQHUIHPOBATH COOCTBEHHBIE MPOOIEMBI U OTIPEACIATH TTIaBHYIO MPOOIEMY;

— BBIBUTaTh BEPCHUH pelIeHHs MpoOiemMbl, (GOPMyIUpPOBaTh THUIOTE3bI, MPEIBOCXUINATH
KOHEYHBIN pe3yJIbTart;

— CTaBUTh LeNb JEATEIHLHOCTH HAa OCHOBE ONPENCNEHHOW MpoOJIeMbl U CYIIECTBYIOIINUX
BO3MOJKHOCTEH;



dbopMmynupoBaTh y4eOHBIC 3aJauyd  KaK [Iard JOCTHIKCHHS TIIOCTaBJICHHOW IeNn
NEATEIIbHOCTH;

000CHOBBIBATh IIEJIEBBIC OPUEHTUPHI M MPHOPHUTETHI CChUTKAMU Ha IIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTMUECKYIO TIOCIIE0BATEIHLHOCTD II1aroOB.

YMeHue caMOCTOSITEIBHO TUIAHUPOBATh MYTH JAOCTHXKEHUS IIeNiel, B TOM YHUCIIe albTepHATUBHBIC,
OCO3HAHHO BBEIOMpaTh Hambosiee d((HEeKTUBHBIC CIIOCOOBI PEIICHHS YYeOHBIX M TO3HABATEIIBHBIX

3aaa4.

Obyuarowuiicst cmocem:

ONpEeNATh HeoOXOaUMBbIe NEHCTBUE(s]) B COOTBETCTBUM C Yy4eOHOW M IO3HABATEIbHOMN
3aJlauell U COCTABJIATh AITOPUTM UX BBINOIHEHHUS;

00OCHOBBIBaTh M OCYHIECTBIATH BBIOOP HamOoiee APQPEKTHBHBIX CIOCOOOB pEIICHHS
y4eOHBIX U O3HAaBaTENbHBIX 3a/a4;

ONpENENATh/HaX0UTh, B TOM 4YHUCJIE W3 MPEUIOKEHHBIX BapUaHTOB, YCIOBUS IS
BBITIOJTHEHUS YIEOHOM U MO3HABATEILHOM 3a/1a4u;

BBICTPAaWBaTh >KU3HEHHbIE IUIaHBl Ha KpPAaTKOCpPO4YHOEe Oyayiiee (3asBisITh LEIEBbIE
OpUEHTHUPBI, CTaBUTh aJ€KBAaTHbIE MM 3aJaud M MpeayaraTb JACWCTBUS, yKa3blBas M
000CHOBBIBas JIOTMUECKYIO MOCIIEI0BATEIbHOCTD 1IarOB);

BBIOMpATh U3 MPEAJI0KEHHBIX BAPUAHTOB U CAMOCTOSITENILHO UCKATh CPEACTBA/PeCypChl IS
peleHus 3a1a41/JOCTIXKEHUS LIETIH;

COCTaBJIATH IUIAH PEIIEHUs PO0IIeMbl (BBIIIOJHEHUS IPOEKTa, IPOBEICHUS UCCIIEJOBAHNUA);
ONpeneNaTh MOTEHIMAIbHBIC 3aTPYAHEHUS IpPU pELIeHUH Yy4yeOHOM M IO3HaBaTElIbHOM
3aJjaud ¥ HaXOJUThb CPE/ICTBA JUIsl UX YCTPAHEHUS;

OIKCBIBATH CBOM ONBIT, OGOPMIISISL €ro Juld Mepeaud JPYruM JIIOJIIM B BHJIE TEXHOJOTUU
peleHus MpaKTUUECKUX 3a1a4 OIPeJesIeHHOT O Kilacca,

IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIAMBUIYAJIbHYIO 00pPa30BaTENIbHYIO TPAEKTOPHIO.
YMeHHe COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH pe3yjibTaTaMH, OCYIIECTBIAThH

KOHTPOJIb CBOEH JeATEIbHOCTH B TIpollecce AOCTHXKEHMsI pe3yabTaTa, OMPENeNiTh CHOCOObI
JNEUCTBUIM B pamMKax MPEANioKeHHBIX YCIOBHI U TpeOOBaHUI, KOPPEKTHPOBATh CBOU JEHCTBHUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTyaluen.

Obyuarowuiics cmooicem:

OTpENeNsiTh COBMECTHO C I€JaroroM U CBEPCTHUKAMHM KPUTEPUH IUIAHUPYEMBIX
PE3yNbTAaTOB M KPUTEPUH OLIEHKU CBOEH yueOHOU AESITEeIbHOCTH;

CHUCTeMAaTU3UpOBaTh (B TOM YHCJE BHIOMpATh MPHOPUTETHHIE) KPUTEPUU IUIAHUPYEMBIX
pe3yIbTaTOB U OLIEHKU CBOEH JIEATEIbHOCTH;

oTOMpaThb HMHCTPYMEHTBHI [UIsl OLIGHMBAHUS CBOEH  JESITENBHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOCH JESITENFHOCTH B paMKax MPEAI0KEHHBIX YCIOBHM U TpeOOBaHMIA;
OIICHUBATh CBOIO JIEATEIBHOCTh, APTYMEHTHPYS NPUYUHBI JOCTHKEHHUS WM OTCYTCTBHS
IUIAHUPYEMOTO Pe3yibTara;

HAXOJHUTh JOCTAaTOYHBIC CPEACTBA JUIsl BHIMOJHEHHs y4EOHBIX JEHCTBUN B U3MEHSIOIIEHCS
CUTYAIlUH W/WIN IPU OTCYTCTBHH INITAHUPYEMOTO pe3yabTaTa;

paboTasi Mo cBoeMy IJIaHy, BHOCHUTh KOPPEKTHUBBI B TEKYIIYIO JESATEIBHOCTh Ha OCHOBE
aHalM3a W3MEHEHUW CUTyalluu [UIsl TIOJNyYeHHUs 3alUIaHUPOBAHHBIX XapaKTEPUCTHUK
MPOIyKTa/pe3yNbTaTa;

yCTaHAaBIUBaTh CBSI3b  MEXKAY TOJYyYCHHBIMH  XapaKTEpPUCTUKAMHU  MPOAYKTa U
XapaKTEepUCTUKAMHU Tpoliecca AESTENbHOCTH U IO 3aBEPILICHUU JESITEIbHOCTU Mpeaararhb
W3MEHEHUE XapaKTepUCTUK Tpoliecca i TOJYyYEHHUs YIAYUIICHHBIX XapaKTEPUCTHK
TIPOJTyKTa;



CBCpATH CBOU HCﬁCTBHﬂ C OCiIbl0 U, IIpU HCOGXO[[I/IMOCTI/I, HCIIPABJIATH OIIHOKH
CaMOCTOATCIBHO.
VYmMmenue OLCHMBATb IMPABUJIBHOCTb  BBIIIOJHCHUSA y‘IC6HOﬁ 3aJga4u, CcOOCTBCHHEIC

BO3MOYHOCTH €€ PEIICHUS.
Obyuarowuiics cmodicem:

OTIPENeNATh KPUTEPUU TPABUIBHOCTH (KOPPEKTHOCTH) BBITIOJTHEHUS YUeOHOH 3a/1a4H;
aHAJIM3UPOBaTh U OOOCHOBHIBATH NPUMEHEHHE COOTBETCTBYIOLIEIO WMHCTPYMEHTApHs JUIS
BBINIOJIHEHUS Y4eOHOH 3a1a4u;

cBOOOJTHO TOJIb30BATHCS BBHIPAOOTAHHBIMH KPUTEPUSIMHU OLEHKH M CAMOOICHKH, UCXOAS U3
IIEJTH ¥ UMEIOIITUXCS CPEJICTB, PA3Indasi pe3yJbTaT U CIIOCOObI ICHCTBUH;

OLICHMBATh TMPOJYKT CBOEH JEATENbHOCTH MO 33JaHHBIM W/WJIH  CaMOCTOATEIbHO
OTIPE/IeNIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIbIO AESITEIbHOCTH;

000CHOBBIBaTh JIOCTHKUMOCTh L€IM BbIOpAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

(uKCcHpOBaTh U aHATU3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.
Bnagenue ocHOBaMU CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATUS PEUICHUN U OCYLIECTBICHUS

OCO3HAHHOTO BBIOOpA B y4EOHOU M MO3HABATEIHLHOM.
Obyuarowuiicss cmooicem:

HaOMIOAaTh ¥ aHAJTU3UPOBATh COOCTBEHHYIO YUEOHYIO M MO3HABATEIBHYIO ACSITEIBHOCTh U
JESTETBHOCTD JPYrUX 00yJaroInuXCcsl B IPOIecCe B3aUMOIIPOBEPKH;

COOTHOCHTH pPEaNbHBIC W IIAHHPYEMbIC pPe3yJabTaThl HHIMBHIYaTbHONH 00pa3oBaTeIbHOMN
JeSATEITBHOCTH U JIENaTh BHIBOJIBI,

MPUHUAMATP pPElIeHHEe B y4eOHOW CUTYallMu ¥ HECTH 32 HETO OTBETCTBEHHOCTb;
CaMOCTOSITEIIEHO OIPEEIISATh MPUYMHBI CBOETO yCIeXa WM HeycIlleXa U HaXOIUTh CIIOCOOBI
BBIX0JIa 3 CUTYAI[H HEyCIeXa;

PETPOCIIEKTUBHO OMPEICIsATh, KaKue JCHCTBHS 10 PEHICHUI0 YYeOHOW 3amaud WIu
napaMeTpbl 3THX JCHCTBUI TNPUBEIM K IOJYYCHHIO HMMEIOUIETOCsS MPOAyKTa Y4eOHOU
JeSTeITbHOCTH,

JEMOHCTPUPOBATh  MPHUEMBbI  PETYISIHUUA  TCUXO(PH3UOJOTHUECKUX/  AMOIUOHATBHBIX
COCTOSIHUH Ui JOoCTKkeHus: d(ddekra ycrnokoeHus (YCTpaHEHHUS SMOIMOHAIBHOU
HaIpsDKEHHOCTH), d3(dekra BoccTaHOBIEHUA (0CIa0JICHUS TMPOSIBICHUN yTOMJICHUS),
a¢ddexTa akTUBU3ANKH (TTOBBIIICHHUS TICUX0()HU3NOIOTHIECKON PEAKTHBHOCTH).

Ilo3naBaTteibHble YY /I
YMeHue ompenensaTh IOHATHS, CO3JaBaTh OO0OOIIEHUs, YCTaHABIWBATh AHAJIOTHH,

KJIaccu(uIpoOBaTh, CaMOCTOSITEIbHO BbIOMPAaTh OCHOBaHMS M KPUTEpUH Ui KiacCH(UKaLuy,
yCTaHaBIMBaTh  NPUYUHHO-CIEJCTBEHHBIE  CBSI3U, CTPOUTh  JIOTUYECKOE  PACCYKICHHUE,
YMO3aKJIl04eHue (MHAYKTUBHOE, IeIyKTUBHOE, 110 AHAJIOTUH) U J1eJIaTh BBIBOBI.

Obyuarowuiicsa cmoxcem:

no0MpaTh CJIOBa, COMOAYMHEHHBIE KIIOYEBOMY CJIOBY, OINpENENSAIOLINe €ro NMpU3HAKUu U
CBOMCTBA;

BBICTPaMBaTh JIOTHUECKYIO IIETIOYKY, COCTOSIIYIO M3 KIIOYEBOIO CIOBA U COMOAYMHEHHBIX
€My CJIOB;

BBIJICJIATH OO MPU3HAK ABYX WM HECKOJBKHX MPEIMETOB WU SBJICHUNA U OOBSICHATH UX
CXOJICTBO;

O00BETUHATh MPEAMETH U SIBICHUS B TPYIIBI O ONpPEIEeICHHBIM MPU3HAKaM, CPaBHUBATH,
KJIaccu(uIpoBaTh U 00001aTh (PAKTHI U SBICHUS;

BBIJICJIATH SIBJICHUE U3 OOLIEro psiaa APYrux siBICHUMH;



OTpeNeNiaTh 0OCTOSTENbCTBA, KOTOpPbIE MPEANISCTBOBAIM BO3HHUKHOBEHHUIO CBSI3U MEXKIY
SBIICHUSIMH, U3 3TUX 0OCTOSATENBCTB BBIJCIATH OMPEACISAIONINE, CIIOCOOHBIE OBITh TPUIHHOM
JAHHOTO SIBJICHUS, BBIABIISATh IPUYUHBI U CIICICTBUS SIBICHUN;

CTPOUTb PacCyXJE€HUE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHHUSM U OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTh PACCYXICHHE HAa OCHOBE CPABHEHMS NPEIMETOB M SIBJICHUMN, BBLIEISSI MPU ITOM
oO11re NpU3HaKY;

M3JIaraTh MoJIy4eHHYI0O MHQOpPMAIUIO, HHTEPIPETUPYSI €€ B KOHTEKCTE pelaeMoi 3a1auu;
CaMOCTOSITEJIbHO yKa3bIBaTh Ha MH(POpPMAIHMIO, HYXKIAIOIIYIocs B MPOBEPKe, IpeiaraTh 1
MIPUMEHSTH CIIOCO0 IMPOBEPKH I0CTOBEPHOCTU MHPOPMALIUY;

BepOaIM30BaTh SMOIMOHATIFHOE BIICUATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

OOBSCHSATH SIBJICHUS, NPOLIECCHI, CBS3U M OTHOILIEHUS, BBISBIISIEMbIE B X0/ TO3HABATEIbHON
U HCCIEeNOBATENbCKONW JIEeATENbHOCTH (MPUBOAUTH OOBSICHEHHE C H3MEHEHHEeM (opMbl
MIPEACTABICHUS; OOBACHSTH, ACTATUNPYS WM 00001Ias; OOBICHATh C 3aJaHHON TOYKH
3peHus);

BBISIBJISITh M HA3bIBaTh MPUYUHBI COOBITHS, SIBJICHUS, B TOM UYHMCIIE BO3MOXKHBIE / Hanboiee
BEPOATHBIE IPUYMHBI, BO3MOXHBIE IOCIEICTBHSA 3aJaHHOM NPUYMHBI, CAMOCTOSTEIILHO
OCYIIECTBIISAS IPUYMHHO-CIIEICTBEHHBIN aHAIN3;

JieNiaTh BBIBOJ HAa OCHOBE KPUTHUYECKOTO aHajlu3a pa3HbIX TOYEK 3pEHHS, MOATBEPKIATh
BBIBOJ] COOCTBEHHOM apryMeHTallel WM CaMOCTOSITEIbHO OJYy4€HHBIMU JaHHBIMU.
VYMeHue co3aaBarh, NIPUMEHATh U NPeoOpa3OBbIBATE 3HAKU U CUMBOJIBI, MOJIEJIN U CXEMbI

JUTSI peleHrs yaeOHBIX U MO3HABATEIBHBIX 3a/1a4.
Obyuarowuiics cmooicem:

0003HaYaTh CHMBOJIOM U 3HAKOM TPEAMET W/HUIIH SIBIICHHE;

OTIPENIENATh JIOTHUECKUE CBSI3U MEXKIy MPEeIMETaMH H/HMJTH SIBICHUSMH, 0003HAYaTh JTAHHBIC
JIOTMYECKHUE CBSI3M C TIOMOIIBIO 3HAKOB B CXEME;

CO3/1aBaTh a0OCTPAKTHBIN WU pealbHBIA 00pa3 mpeMeTa 1/ sIBICHUS;

CTPOUTH MOJIENIH/CXeMY Ha OCHOBE YCIIOBUH 3aJ1a4M W/WJIH CTIOc00a €€ PEeIIeHHS;

co3/1aBaTh BepOajJbHBIC, BEIICCTBEHHbIE W HWH()OPMAIMOHHBICE MOJEIU C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa YIS OMpPENENICHUsI CIoco0a pelIeHUs 3aJadd B
COOTBETCTBUH C CUTYyaIUECH;

peoOpa3oBbIBATh MOJECIH C IIETbI0 BBISBICHHUS OOIIUX 3aKOHOB, OMPEICISIONINX JaHHYIO
MPEMETHYIO 00J1aCTh;

MEPEBOJIUTH CIOXKHYIO TI0 COCTaBY (MHOTOACTIEKTHYIO) WH(OPMAILIUIO U3 TPpadUIecKOro Uin
(opMaIM30BaHHOTO (CUMBOJIBHOTO) MPEICTABJICHHSI B TEKCTOBOE, U HA000POT;

CTPOUTH CXEMY, QITOPUTM JEWUCTBUS, HCHIPABIATh WM BOCCTAHABIUBATH HEM3BECTHBIN
paHee alTOpPUTM Ha OCHOBE MMEIONICTOCS 3HaHHs 00 0OBEKTE, K KOTOPOMY HMPUMEHSCTCS
AITOPUTM;

CTPOMTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;
aHAIIM3UPOBATH/PePIEKCUPOBATh OMBIT Pa3pabOTKU M pealu3alud y4eOHOrO MPOEKTa,
UCCIEeIOBAHUS (TEOPETUYECKOTO, SMIUPUUYECKOTO) HA OCHOBE MPEUI0KEHHON TPOOIEeMHOM
CUTYAIiH, TIOCTAaBJICHHON 1ENTN W/WIN 3aJJaHHBIX KPUTEPHEB OLIEHKH MTPOYKTa/pe3ynbTaTa.
CMBICIIOBOE UTEHHE.

Obyuarowuiicsa cmoxcem:

HaxXoJuTh B TeKcTe Tpedyemylo HH(poOpManuio (B COOTBETCTBHMM C IEISMH CBOEH
JeATeNbHOCTH);



OPUEHTHPOBATbCA B COJEPKAHUU TEKCTa, IIOHUMATh LEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

yCTaHaBIIMBATh B3aUMOCBSI3b OTIMCAHHBIX B TEKCTE COOBITUH, SBJICHH, TIPOILIECCOB;
PE3IOMHUPOBATh ITIABHYIO UICIO TEKCTA;

peoOpa3oBhIBATh TEKCT, «IIEPEBOIS» €ro B JPYTyI0 MOJAIBHOCTh, MHTEPIPETHPOBATH
TEKCT (XyHOXKECTBEHHBIH U HEXYI0KECTBEHHbI — YyueOHBIH, Hay4YHO-IIOMYJISPHBIM,
UH(OPMAIMOHHBIN, TeKCT non-fiction);

KPUTHYECKH OIICHUBATH COZEp)KaHue u (hopMy TEKCTa.

@OopMHpPOBaHNE W PA3BUTHE 3SKOJIOTMYECKOTO MBIIIJICHUS, YMEHHE IPHUMEHSTh €ro B

[103HABATEIbHON, KOMMYHUKAaTUBHOM, COIIMAJILHON MTPAKTUKE U NPOPECCUOHATBHON OPUEHTALIMUH.
Obyuarowuiics cmodicem:

OTIpENIENATh CBOE OTHOIICHHUE K TIPUPOIHOM cpee;

aHAJIM3UPOBATh BIUSHUE HKOJIOTUYECKUX (PaKTOpPOB Ha cpeay OOUTaHUS IKHUBBIX
OpPTraHU3MOB;

IIPpOBOAUTH l'IpPI'—IPIHHBIfI n BCpOSITHOCTHBIﬁ AHAJIN3 3KOJIOTHYCCKUX CHTyaHHﬁ;
MIPOrHO3UPOBATh U3MEHEHMSI CUTYAllUH NIPU CMEHE JIEHCTBUS OJHOTO (pakTopa Ha JelcTBUE
npyroro ¢aktopa;

PacCpoCTpaHATb O9KOJOTHYCCKHUE 3HAHUA W YJ4aCTBOBATH B NPAKTHYCCKHUX J€JIaX IO 3allIUTE
OKpYKarolenl Cpeibl;

BBIpaXKaTh CBOE OTHOIICHHUE K IPUPOJE 4Yepe3 PUCYHKH, COUYMHEHUS, MOJEIHU, NPOEKTHBIE
paboTHI.

pa3BUTHE MOTHMBAIIMM K OBJAJACHUIO KYIbTYpPOW aKTUBHOTO HCIOJb30BAaHUS CIIOBapei u
JPYTUX TOUCKOBBIX CUCTEM.

Obyuarowuiicss cmooicem:

OIIpCACIIATH H€O6XOI[I/IMI>IG KIIFOUYEBBIC ITIOMCKOBEBIC CJIOBA U 3aITPOCHI;

OCYIICCTBJIATH B3aHMOHCﬁCTBHe C 3JICKTPOHHBIMU IMOMCKOBBIMH CUCTEMAaMH, CJIOBAPSAMU,
(bOpMI/IpOBaTI) MHOXCCTBCHHYIO BI:I60pKy U3 ITOMCKOBBIX HCTOYHUKOB AJIA O6’beKTI/IBI/I3aHI/II/I
PE3YJIbTATOB IIOUCKA,

COOTHOCHUTD IMOJIYYCHHBIC PE3YJIbTAThI IIOMCKA CO CBOEH ACATCIBbHOCTBIO.

KommynukatuBHbie YV ]|
YMeHue oOpraHu3oBbIBaTh Y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JIESTEIBHOCTH C

yUuTelIeM M CBEPCTHHKAMH; pabOTaTh MHIWBUIYaIbHO M B TPYIE: HAXOAUTH O0Ilee pelleHue U
paspeiiath KOH(QJIUKTHI Ha OCHOBE COTJIACOBAaHUS MO3UILMN W ydyeTa MUHTEpecoB; (GOpMyIHpOBATH,
apryMeHTHPOBATh U OTCTaWBaTh CBOE MHEHHE.

Obyuarowuiica cmooicem:

OTIPEeIATh BO3MOKHBIE POJIM B COBMECTHOM JIeATEIBHOCTH;

UTPaTh ONPEACTICHHYIO POJIb B COBMECTHOM IEATEIbHOCTH;

MPUHUMATH MO3ULIMI0 COOECeIHNKA, MMOHUMAsl MO3UIMI0 JAPYroro, pa3indarh B €ro peuu:
MHEHUE (TOYKY 3pEeHHsi), [I0Ka3aTelIbCTBO (apryMeHTbl), (PaKThl; THUIMOTE3bl, AKCHOMBI,
TEOpUH;

OTIpeIeNIATh CBOM JICHCTBUS M JEWUCTBUS TapTHEpa, KOTOphIE CIOCOOCTBOBAIM WU
MPEMSITCTBOBAIIU MPOAYKTUBHON KOMMYHHUKAIUH;

CTPOUTH MO3UTHUBHBIE OTHOIIIEHHS B Tpoliecce y4eOHOW U MO3HABATENFHON JeSTeIbHOCTH;
KOPPEKTHO M apryMEHTHUPOBAHHO OTCTaMBaTh CBOKO TOYKY 3PEHHS, B JUCKYCCHUH YMETh
BBIJIBUTaTh KOHTPApryMEHTHI, MepedpasupoBaTh CBOIO MBICIb (BIaJCHHE MEXaHH3MOM
HKBHUBAJIEHTHBIX 3aMEH );



KPUTUYECKH OTHOCHUTBCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpU3HABaTh
OIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

npeiaraTh ATbTEPHATHBHOE PEIICHUE B KOH(DIUKTHOM CUTYaIUH;

BBIICTISITH OOIIYIO TOUKY 3PCHHUSI B IUCKYCCHH;

JIOTOBApUBATHCS O MPABWIIAX U BOIMPOCAX JUIsl 00CYX/I€HUSI B COOTBETCTBHHU C MOCTABIICHHON
repe.1 rpyImnou 3agaye;

OpraHM30BBIBaTh Yy4eOHOE B3aUMOJCUCTBHE B Tpymne (ONpeAeiiarb OOIIMe ey,
pacnpenensiTh poju, I0roBapuBaThCs APYTr € APYroM U T. [1.);

YCTpaHsITh B  paMKax Juajora paspbiBbl B  KOMMYHHUKAIMH, OOYCIOBJICHHBIC
HEMMOHMMAHHEM/HETIPUATHEM CO CTOPOHBI coOeceqHMKa 3aaadu, (OPMbI HIH COICPKAHUS
JUanora.

YMEHHE OCO3HAaHHO HCIOJb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadeid
KOMMYHUKAIIUU JUIS  BBIPQXKEHUST CBOMX UYBCTB, MbICIEH M TIOTpEOHOCTEW yis
IJTAHUPOBAHUA U PETYISIIUNA CBOEH JIEATEIIbHOCTH; BIAICHUE YCTHOM U MUCbMEHHOM PEYbIO,
MOHOJIOTUYECKOM KOHTEKCTHOM PEUbIO.

Obyuarowuiicst cmoocem:

OTIPENIETIATh 33/1a4y KOMMYHHUKAITUU U B COOTBETCTBUU C HEH OTOMPATh peueBhIe CPEICTBA;
OoTOMpaTh W HWCIOJB30BaTh PEUYEBBIE CPEACTBA B TMPOIECCe KOMMYHHUKAIMH C JAPYTHUMH
JIOJIbMH (TMAJIOT B TIape, B MAJIOW TPYIIE U T. [1.);

MPEACTABIATh B YCTHOW WJIM THUCBMEHHOW (opMe pa3BEepHYTHIN IUIaH COOCTBEHHOMU
NEeSTENHHOCTH;

coOr0AaTh HOPMBI IMYOJUYHON pedH, PErJIaMeHT B MOHOJIOT€ U JUCKYCCUU B COOTBETCTBUU
C KOMMYHUKATUBHOM 3a/1a4uei;

BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CYXKICHHE) U 3alpaliuBaTh MHEHHE MapTHEpa B
pamMKax Iuanora;

MIPUHUMATD PEIIeHUE B XOJ€ JUAJIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM;

cO3/aBaTh MHUCHbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C HCIOJIb30BAHHEM
HEO0OXOIUMBIX PEUYEBBIX CPE/CTB;

UCIOJIb30BaTh BepOalbHBIE CpeICTBa (CpPEeACTBa JIOTMYECKOW CBS3M) MJIsS BBIJACIICHUS
CMBICTIOBBIX OJIOKOB CBOET0 BBICTYIIJICHUS;

UCII0JIb30BATh HeBepOaIbHbIE CpencTBa 1005 HarJIsIHbIe MaTepHabl,
MOATOTOBJICHHBIE/OTOOpAHHBIE MIOJT PYKOBOJACTBOM YUHUTEIIS;

JieNlaTh OLICHOYHBIM BBIBOJ O JOCTH)KEHHU IEIH KOMMYHUKALMHW HEMOCPEICTBEHHO IOCIe
3aBepUICHUS] KOMMYHHUKATUBHOTO KOHTaKTa 1 000CHOBBIBATH €TO.

dopmMupoBaHUE U Pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOJIH30BaHUS WH(OOPMAIIMOHHO-

KOMMYHHKAIIMOHHBIX TexHoorui (nanee — UKT).
Obyuarowuiica cmooicem:

LEJICHAIIPABJICHHO MCKATh U UCIIOJIB30BATh I/IH(I)OpMaI_II/IOHHBIe PECYpChI, H606XO,Z[I/IMLIC JJIA
PCUICHHUA y‘Ie6HbIX H IIPAKTUYCCKHUX 3aaa4 C IOMOIIbIO CPpCACTB I/IKT,

BLI6I/IpaTB, CTPOUTH U UCIIOJIB30BATh a/ICKBATHYIO HH(bOpMaHHOHHYIO MOJCJIb IJI Iepeaavuun
CBOMX MEICIIEH cpeacTBaMu CCTCCTBCHHBIX H (I)OpMaJIBHBIX SA3BIKOB B COOTBCTCTBHH C
YCJIOBUSAMH KOMMYHUKAIIUH,

BBIICIIATD I/IH(I)OpMaLII/IOHHHﬁ ACIICKT 3aJa4d, OICPpHUPOBATb JaHHBIMH, HCIOJIB30BATH
MOJCJIb pCHICHUS 3a/1a4H,

HCIIOJIb30BATL KOMIIBIOTCPHLBIC TCXHOJIOTUH (BKJ'IIO‘IaH BLI60p AaJICKBATHBIX 3a14a4¢
HHCTPYMCHTAJIbHBIX MPOrpaMMHO-AIIIApaTHBIX CpPCACTB U CepBI/ICOB) AJid pCHICHUS



I/IH(l)OpMaL[I/IOHHI)IX H KOMMYHHUKAIIUOHHBIX y‘-IC6HBIX 3adad, B TOM YHCJIC. BBIYHCJIICHHUC,
HallMCaHUe MHUCEM, COUMHEHUH, JOKIaI0B, pedepaToB, CO31aHNE IIPE3CHTAIUN U Jp.;
MCIOJIb30BaTh HHPOPMALIUIO C YYETOM ITUYECKHUX U MTPABOBBIX HOPM;

co31aBaTh MHPOPMAIIMOHHBIC PECYPCHl PA3HOTO THIA ¥ JJIS Pa3HBIX ayIAUTOPHH, COOMOIATh
WH(GOPMAIMOHHYIO TUTHEHY H MpaBuiia HH(PpOPMAIMOHHON 6€3011aCHOCTH.

IIpeamMeTHbie pe3yabTaThl

Bbll’lyCKHuK Haydumcs.:

XapaKTepU30BaTh OCHOBHBIE METO/IbI TO3HAHMUS: HAOIIOICHHE, U3MEPEHUE, SKCIIEPUMEHT;
OTHMCHIBATh CBOWCTBA TBEPJBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACIAS WX
CYIIECTBEHHBIE TIPU3HAKH;

PacKphIBaTh CMBICTT OCHOBHBIX XHMMHUYCECKUX TOHITHHA «aTOMY, «MOJICKYJa», «XHMHUYCCKUAN
AIIEMEHT», «IPOCTOE BEIIECTBOY», «CIOXKHOE BEHIECTBO», «BAJICHTHOCTBY, «XHMHYECKAS
peaKIus», UCIOJB3Ysl 3HAKOBYIO CUCTEMY XUMHUH;

PacKphIBaTh CMBICT 3aKOHOB COXPAaHEHHS] MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;

pa3auyaTh XUMHYECKHE U (PU3NICCKHUC SIBIICHHUS,

Ha3bIBATh XUMHUYCCKUE DJICMEHTHI;

OTIPEJIeNIATh COCTAB BEUIECTB MO UX (popmynam;

OTPEENIATh BaJICHTHOCTh aTOMa 3JIEMEHTa B COEAUHEHUSX;

OTPEENATh TUI XUMHUYECKUX pPeaKlInii;

Ha3bIBATh NIPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEaKIU;

BBISIBIISATh TIPU3HAKH, CBUICTEILCTBYIOIIME O MPOTEKAHWH XWMHYECKOW peakiuu TIpu
BBITIOJIHEHUH XUMUYECKOTO OIBITA;

COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTUHECHHI;

COCTaBIISATh YPAaBHEHUSI XUMUYECKUX PEaKIUi;

coOro1aTh MpaBmuiia 6€30MacHO# paboThl TP MPOBEJCHUH OTIBITOB;

0JIb30BaThCs Ja00PATOPHBIM 000PYAOBAHUEM U MOCYAOM;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIYHCIISTH MAaCCOBYIO JOJII0 XUMUYECKOTO 3JIEMEHTa M0 POpMYyiie COeAMHEHNUS;

BBIYHCIISATh KOJUYECTBO, 0OBEM MM Maccy BelIecTBa IO KOJHYECTBY, 00bEMy, Macce
peareHToB WK MPOAYKTOB PEAKIIHH;

XapakTepu30BaTh (U3MYECKHUE W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOpOAa U
BOJIOPO/Ia;

MOJIy4aTh, COOMPATH KUCIOPOJI U BOJIOPOS;

pacrno3HaBaTh OIMBITHBIM IyTeM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/I;

pacKpbIBaTh CMBICI 3aKOHA ABOTApO;

PacKpbIBaTh CMBICI IOHATUN «TEMIOBON dPPEKT peakiuuy», «MOJISIPHBINA 00BEMY;
XapaKkTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;

BBIUUCIIATH MacCOBYIO JOJII0 PACTBOPEHHOIO BEIIECTBA B PaCTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEICIEHHON MacCOBOM J10JIel paCTBOPEHHOT'O BEIIECTBA;
HA3bIBATh COCMHEHMS U3YYCHHBIX KIIACCOB HEOPTaHUYECKHX BEIIECTB;

XapakTepu30BaTh  (PU3WYECKHE U  XHMHUYECKHME  CBOMCTBA  OCHOBHBIX  KJIaCCOB
HEOPraHMYeCKUX BEIIECTB: OKCUJIOB, KUCIOT, OCHOBAHUH, COJIEH;

OTIpeNeNATh MPUHAIECKHOCTh BEIIECTB K OMPEAEICHHOMY KJIACCy COEAMHEHUI;

COCTaBIATH (POPMYIIbI HEOPTAHUYECKUX COCTMHEHHN U3yYeHHBIX KIIACCOB;



MPOBOJIUTH OMbBITHI, TOJATBEPKIAIOUIME XUMUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

pacro3HaBaTh OINBITHBIM IIyTEM PacTBOPBI KUCJIOT U MIENOYeH MO M3MEHEHUIO OKPacKu
WHJIUKATOPA;

XapaKTEepU30BaTh B3aUMOCBSI3b MEX Y KJIaCCaMU HEOPTaHMUECKUX COSMHEHUN;
packpsiBatTh cMmbica [lepuoanueckoro 3akona (.M. Menaeneesa;

OOBSACHATh (PU3MUYECKUN CMBICIT aTOMHOTO (TIOPSIIKOBOTO) HOMEpa XUMHUYECKOTO JJICMCHTA,
HOMEPOB I'PYIIIBI ¥ IIepHoia B nepuoanudeckon cucreme [[.M. Menneneesa;

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHUS aTOMOB, CBOMCTB DJIEMEHTOB B Ipeaesax
MaJIbIX MIEPUOIOB U TJIABHBIX TOATPYIIIL;

XapaKTepU30BaTh XUMHUYECKHE OHJIEMEHTHI (OT BOJOpOJA JI0 KajbIlMsi) HAa OCHOBE HX
nmoJioKeHus B mepuoaudeckor cucreme .M. MenneneeBa u 0COOCHHOCTEH CTPOCHHS UX
aTOMOB;

COCTABJISITh CXEMBI CTPOCHUSI aTOMOB TEpBBIX 20 2JIeMEHTOB Tieproaudeckoi cucrems .M.
MenneneeBa;

PacCKpBIBATh CMBICT MOHITHI: «XUMHYECKasi CBSI3bY», «IICKTPOOTPUIIATETHLHOCTHY;
XapaKTEePU30BaTh 3aBUCUMOCTh (DM3MYECKUX CBOWCTB BEMIECTB OT THMA KPUCTALTUYECKON
peIeTKy;

ONPEAENIATh BUJ XUMUYECKOU CBSI3M B HEOPTraHUYECKUX COCTUHECHUSX

n300pakaTh CXEMBl CTPOCHHS MOJICKYJ BEIIECTB, OOpa30BaHHBIX pa3HBIMH BUIAMU
XUMHUYECKNX CBS3CH;

pacKphIBaTh  CMBICI  TOHSTHUM  «HOH»,  «KAaTHOH»,  «AHUOH»,  <OJEKTPOJIUTHI»,
CHEDJICKTPOJIUTBI»,  «JICKTPOJUTUYECKAs AUCCOLMALUD), «OKUCIUTENb», «CTEMNEHb
OKHCJICHUS» «BOCCTAHOBHUTEIBY, KOKHCICHHEY, «BOCCTAHOBJICHHEY,

ONIPEAEIIATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COSIUHEHHH;

PAacCKpBIBaTh CMBICI TEOPUHU IECKTPOJIUTUUECCKON JUCCOLIUALINY;

COCTaBJISITh YPABHEHUSI DJIEKTPOJIUTHUYECKON TUCCOLMAIIMN KUCIIOT, IIEJI0YEn, CONEH;
OOBSCHATH CYITHOCTH TIPOIIECcCa AIEKTPOJUTUYECKON IUCCOIMAIIMM M PEaKIUi HOHHOTO
oOMeHa;

COCTAaBJISATH TIOJIHBIE M COKpAIlEHHbIE HOHHBIE YPAaBHEHHS PEaKIuu 0OMEHa,

OTIPENICIIATh BOBMOXKHOCTh IPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa;

MPOBOJIUTH PEAKIIUH, ITOITBEPKAAONINE KAYECTBEHHBIN COCTaB Pa3IMYHbIX BEIIECTB;
ONPEAENIATh OKUCIUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPAaBHEHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

Ha3bIBaTh ()aKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUYECKOU PEAKIIHH;

KJIacCU(PHUITUIPOBATh XUMHYECKHUE PEAKITUH 110 Pa3IMYHBIM ITPU3HAKAM;

XapaKTepHU30BaATh B3aUMOCBS3b MEXKAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMU HEMETAJJIOB;
MPOBOJUTH OMBITHl [0 TMOJYYEHUIO, COOMPAHUI0 U H3YYCHUI0 XUMHUYECKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIVIEKUCIOTO ra3a, aMMHUaKa;

pacmo3HaBaTh OMBITHBIM IyTeM ra3000pa3HbIe BEUIECTBA: YIVICKHUCIBIN ra3 1 aMMHUAK;
XapaKTepHU30BATh B3aUMOCBS3b MEXKAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMU METAJIJIOB;
Ha3bIBaTh OpraHMYECKHE BEIIeCTBa MO uX (opMylie: MeTaH, dTaH, 3TUJICH, METaHOJI, ATAHO,
TJIMIEPUH, YKCYCHAsI KUCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBAs KUCI0TA, OJEMHOBAs
KHCIIOTa, TIIIOKO03a;

OLIEHUBATh BIIMSHUE XUMHYECKOTO 3arps3HEHUs] OKPYXKaIIeW Ccpeapl Ha OpraHu3M
YeJIOBEKa;



IPaMOTHO 0OpaIaThCs C BEMIECTBAMU B TTOBCETHEBHOM JKU3HH

ONpeNesiTh  BO3MOXXHOCTh ~ IPOTEKaHUS  pEaKlMil  HEKOTOPBIX  MpeJCTaBUTENCH
OpPraHMYECKHUX BEIIECTB C KHCIOPOJOM, BOJOPOJAOM, METAJIaMU, OCHOBAHUSIMH,
raJIor€HaMH.

BI)IHyCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

BbIIBUI'aTb W IMPOBEPATH SKCHCPUMCEHTAJIBHO T'HIIOTE3bl O XUMHUYCCKHUX CBOMCTBaAx BCIICCTB
Ha OCHOBC HUX COCTaBa U CTPOCHUA, UX CHOCO6HOCTI/I BCTYIIaTb B XUMHWYCCKUC pCaKIHU, O
XapakTepe U MPOAYKTAX PA3TIUIHBIX XUMHYCCKUX peaKquI;

XapaKTepu30BaTh BEIIECTBA II0 COCTaBy, CTPOCHHUIO U CBOWCTBAM, YCTaHABIIMBaTh
IMPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,
COCTaBJIATh MOJICKYJIAPHBIC W IIOJHBIC HOHHBIC YPAaBHCHHA 110 COKpAIICHHBIM HOHHBIM
YpPaBHEHUSAM;

IIPOrHO3UPOBATH CHOCOOHOCTD BCIICCTBA IIPOSABJIATH OKHUCJIIUTCIIBHBIC i
BOCCTaHOBUTEJIbHBIE CBOWCTBA C YUETOM CTETICHEH OKHCJICHHS SJIEMEHTOB, BXOJISAIINX B €r0
COCTaB;

COCTaBJIATH YpaBHCHUA peaKuHﬁ, COOTBECTCTBYIOIIUX IMOCICA0BATCIIBHOCTU HpeBpaHIGHI/Iﬁ
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIacCOB;

BBIJIBUTAaTh W TPOBEPATH HKCIIEPUMEHTAIIBHO THIIOTE3Bl O pe3ylbTaTax BO3ACHCTBUSA
pa3nuyHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKOM peaKkiuu;

UCIOJIb30BAaTh MPHOOPETEHHBbIE 3HAHMS JJS DKOJIOTUYECKHM TPAMOTHOTO IIOBEIEHUS B
OKpY»Kalolllel cpene;

HCIO0JIb30BaTh MPHOOPETEHHBIE KIIIOUEBbIE KOMIETEHLUU IMPH BBINOJIHEHUU MPOEKTOB U
yueOHO-HCCIeIOBATEIbCKUX 3aJad [0 H3YYEHHIO CBOMCTB, CIOCOOOB TOJMYYEHUS H
pacrno3HaBaHUs BEILIECTB;

00BEKTUBHO OLIEHUBATh MH(POPMAIUIO O BEUIECTBAX M XUMUYECKHX MPOLIEccax;

KPUTHYECKH OTHOCHUTHCS K TCEBIOHAy4yHOH MH(pOpMaluu, HeT0OpOCOBECTHON pekiiame B
CpeacTBax MaccoBoM nHpopmanuu;

OCO3HABATh 3HAYEHUE TEOPETUUYECKUX 3HAHUU MO XUMUU JJIS MPAKTUUECKON AeATeIbHOCTU
YelI0BEeKa;

CO37aBaTh MOJICIHM M CXEMBI Ui pelIeHHs] y4eOHbIX M MO3HABATENbHBIX 33]a4; MOHUMATh
HEOOXOIMMOCTh  COONIOICGHUS TMPEANHCAHMM, TMpeajaraéMblX B HMHCTPYKUHUAX IO
WCII0JIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JP.



COJAEPXAHME YYEBHOTI' O ITPEJIMETA, KYPCA

B cucreme ectecTBEeHHOHAay4yHOTO OOpa30BaHHUS XMMHUS KaK y4eOHbBIH MpeaMeT 3aHUMAeT
BaXHOE MECTO B TIO3HAHUH 3aKOHOB MPHUPOJIbI, (POPMUPOBAHNH HAYYHOU KapTUHBI MUPA, CO3AAHUU
OCHOBbI XMMHYECKUX 3HAHHUM, HEOOXOJAMMBIX JUIsl TIOBCEIHEBHOM >KM3HH, HABBIKOB 3/10pOBOTO U
0€301acHOTO ISl 4eJOBEKa W OKpYXKAloIled ero cpeabl o0pasza XKU3HH, a TaKKe B BOCIUTAHHU
9KOJIOTHYECKOU KYJIbTYpHI.

YcnemHocTs n3ydyeHusl XMMHUHM CBsI3aHa C OBJIAJIEHUEM XUMUYECKUM SI3bIKOM, COOIIO/IEHUEM
npaBuia  0e30macHOM pabOThl TMPH  BBIIOJHEHUH XHMHUYECKOTO OKCIEPUMEHTa, OCO3HAHHEM
MHOTOYMCIIEHHBIX CBSI3€M XUMUHU C APYTUMH MPEIMETAMH IKOJIBHOTO Kypca.

[IporpamMma BKJIO4aeT B ce0s1 OCHOBBI HEOPTraHMYECKON M OpraHMyYeckoil Xxumuu. I'maBHOM
ujeeil mporpamMmbl SIBJISIETCS CO3JaHHE 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAHUM MO XHMMHH,
BBIPAXKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3PACTY O0yUYaAIOIIUXCSI.

B copepxaHuM JaHHOrO Kypca TPEACTABJIEHbl OCHOBOIOJATaloUIUe XUMHUYECKHE
TEOPETUYECKUE 3HAHMSI, BKIIOYAIOIIME M3yYEHHE COCTaBa U CTPOEHMSI BEIIECTB, 3aBUCUMOCTH HUX
CBOMCTB OT CTpPOEHMsSI, NMPOTHO3MPOBAHHE CBOWCTB BELIECTB, HCCIEIOBAaHHE 3aKOHOMEPHOCTEH
XMMHMUYECKUX MPEBPAIICHUN U MyTeH yIpaBJIeHUs UMU B 1EJISAX MMOJIYYEHUS BEIIECTB U MaTEPHUAJIOB.

TeopeTnueckyto OCHOBY M3y4€HHUSI HEOPraHWYECKOM XHMMHHM COCTaBIsIET AaTOMHO-
MoJieKysipHoe yuyeHue, llepmommueckuit 3akon /.M. MeHneneeBa ¢ KpaTKUMHU CBEIACHUSIMHU O
CTPOEHHUH aTOMa, BUJIaX XUMHUYECKOH CBS3H, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEaKIHil.

B wu3yyeHun Kypca 3HAaYuTelbHAas pOJIb OTBOJUTCA XUMHUYECKOMY OKCIIEPUMEHTY:
MPOBEJICHUIO TMPAKTUYECKUX M JaOOpaTOpPHBIX pPAOOT, OMUCAHUIO PE3YNIbTaTOB YYEHUYECKOTO
AKCIIEPUMEHTA, COOJIIOICHUIO HOPM U MTPaBUJI O€30MacHOM PadOThl B XUMHYECKOM J1A00paTOPUH.
Peanuzanusi naHHOW mporpaMMbl B TIpoliecce OOydeHHs TO3BOJUT OOy4arolIMMCs YCBOUTH
KIIIOYEBbIE XUMUYECKUE KOMIETEHLIUH U MOHSTH POJib U 3HAYEHHWE XUMHUU Cpeld JIPYruxX Hayk o
IpHUpoJIE.

W3yuenue mnpeamera «Xumus» B 4yacTH (OpPMHUpPOBaHMS Yy OOYyYarOIIMXCS HAy4YHOTO
MHPOBO33PEHHsI, OCBOCHHUS OOIEHAYYHBIX METOJIOB (HAOIIOJCHUE, H3MEpPEHHUE, SKCIEPHUMEHT,
MOJENTUPOBAHUE), OCBOCHUS MPAKTUUYECKOTO MPUMEHEHHsS Hay4YHbIX 3HAHUII OCHOBaHO Ha
MEeXIPEIMETHBIX CBA3AX ¢ mpeameTamu: «buonorusy, «'eorpadus», «ctopus», «Jlureparypay,
«MaremaTtka», «OCHOBBI 0€30MACHOCTU >KU3HENCATENbHOCTHY, «Pycckuil s3bIk», «Du3nKay,
«OKOIOTU.

IlepBoHauyajbHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Tena u eewecmsa. OcHOBHble MemoObl NO3HAHUA: HaOIOOEeHue,
usmepenue, sxcnepumenm. DU3NUECKUe U XUMHUYECKUE sBJIEHUsA. YMCThIE BeEIlleCTBA U CMECH.
Croco0Obl pazaeneHust cMmeceil. AtoM. Mosekyna. XUMHUYECKUH 3JIEMEHT. 3HAaKW XHMHYECKHX
aneMeHTOB. [IpocTeie ¥ CIIOKHBIE BellecTBa. BalleHTHOCTb. 3akoH nocmosHcmeéa cocmasa
sewecmsea. Xumuueckue Gpopmynsl. Manekcel. OTHOCUTENbHAS aTOMHAs M MOJEKYIspHAs MacChl.
MaccoBasi 7071 XUMUYECKOTO JJIEMEHTa B COCIMHEHUHU. 3aKOH COXPAHEHMs] MacChl BEIIECTB.
Xumuyeckue ypaBHeHus. KosdduimeHntsl. YcrnoBusS U NpPU3HAKH TPOTEKAHUS XHUMHYECKHUX
peakiuii. Monib — eIMHUIIA KOJIMYEeCTBa BellecTBa. MoJsipHas macca.

Kucaopoa. Bonopon

Kucnopon — Xumuueckuil sneMeHT W mpocTtoe BemecTBo. Ozon. Cocmas 6030yxa.
du3nyeckue M XUMHUYECKHE CBOMcTBa Kuciopoja. [losyueHue M NpUMEHEHHE KHUCIOpOJa.
Tennosoti 3¢hpexm xumuueckux peaxyuii. Ilomamue 06 5K30- U IHOOMEPMUYECKUX DEAKYUSIX.
Bonopon — XuMu4ecKHil 3JIEMEHT M MpocToe BemecTBo. du3nyeckne M XMMHUYECKUE CBOWCTBA
Bogopoaa. Ilomydyenue Bomoposa B nabopatopuu. [lonyuenue 6000poda 6 NpOMbLULIEHHOCHU.
Ilpumenenue sodopoda. 3axkoH ABoraapo. MomsipHblii 00beM ra3oB. KauecTBeHHBIE peakiH Ha
ra3oo0pasHble BelecTBa (KUCIOpoJ, BoJAopoJ). OObeMHBIE OTHOLICHHS Ta30B MPU XUMHUYECKHX
peaKusx.



Boaa. PacTBopsl

Booa 6 npupoode. Kpy2oeopom 600b1 6 npupoode. QPuzuuecKkue u XumMuyecKue c80UCmMaea 600bl.
Pacmeopwvi. Pacmeopumocms 6ewecme 6 600e. KouneHTpauusi pactBopoB. MaccoBas 10iis
PacTBOPEHHOTO BEILIECTBA B paCTBOPE.

OcCHOBHBIE KJIACChl HEOPTAHMYECKUX COeTUHEHNH
Oxcunpl. Knaccudukamus. Homenknarypa. @usuueckue ceolicmea 0Kcuoog8. XHUMHYECKUC
cBOoWicTBa OKCHHIOB. [lonmyuenue u npumenenue okcuoos. QOcHoBanms. Kraccudukaims.
Howmenknarypa. @usuueckue ceoticmea ocnosanuil. Ilonyuenue ocnoganuii. XMMUYECKUE CBOMCTBA
ocHoBaHui. Peakuus neditpanuzauuu. Kucnorel. Knaccudukamus. Homenknarypa. @usuueckue
ceoticmea kuciom. Ilonyuenue u npumenenue Kuciom. XUMUYECKUE CBONCTBA KHCIOT.
Nunukatopel. MI3MeHeHHE OKpacku WHIAMKATOPOB B pa3nuuHbx cpenax. Comm. Knaccudukanms.
Howmenknarypa. @usuueckue ceovicmea coneti. llonyuenue u npumeneHue coneti. XUMHYECKUE
cBOMcCTBA cojieil. ['eHeTnyeckas CBsI3b MEXKIY KJIacCaMH HEOPraHUYECKUX COeauHEHUU. [Ipobnema
0e30nacHo20 UCNONb308AHUS BEUieCE U XUMUYECKUX PeaKyuli 8 N08CeOHe8HOU dHcusHu. TokcuuHble,
2oproyue U 83pbl8OONACHbLE geujecmea. bvimosas xumuveckas epamomHoCb.

Ctpoenne artoma. Ilepmonnueckuii 3aKOH M TNePUOAUYECKAS CHUCTEMAa XHMHUYECKHX
asemeHTOB /.. MeHnaeneeBa

Ctpoenue aroma: siapo, SHepreTudeckuii ypoeHb. Cocmaé s0pa amoma: NpomoHbl,
neumponvl. Hzomonwel. llepuonnueckuit 3akoH JI.M. MengeneeBa. Ilepuomuueckas cucrema
xumudeckux anemeHToB J.M. MenneneeBa. ®u3nueckuii CMBICT aTOMHOTO (MTOPSIZIKOBOTO) HOMEpPA
XMMHMYECKOTO JJIEMEHTa, HOMEpa Tpynmnbl M Iepuoia Mnepuoandeckoil cucrembl. CTpoeHue
SHEPreTUYECKUX YPOBHEH aTOMOB MEPBbIX 20 XMMHUUYECKUX DJIEMEHTOB MEPHOINYECKOU CHUCTEMBI
JI.1. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB aTOMOB XMMHYECKUX 3JIEMEHTOB M MX
COCIMHEHU Ha OCHOBE MOJIOKEHUsA B mepuoamdeckoil cucreme .M. MenaeneeBa u CTpoeHUs
aroMa. 3Hauenue [lepunoanueckoro 3akona J[.1. Menneneena.
Crtpoenue BemecTB. XUMHYECKasi CBSA3b

DnexmpoompuyamenbHOCMb AMOMO8 Xumuyeckux 21emenmos. KoBaneHTHass XUMUYeCKas
CBSI3b: HEMOJIApHAas U MoJspHasd. [lowamue o 8000poOHOU C8A3U U ee GIUAHUU HA Guaudeckue
ceolicmea eewjecmé Ha npumepe 600vi. VIoHHas CBa3b. MeTammudeckas CBs3b.  [unol
KPUCMALIUYECKUX peuemox (Amomuas, MOAeKYIAPHAs, UOHHAS, Memailudeckas). 3a8ucumocno
Qusuueckux ceoticme geujecms om muna KPUCMAaiIudeckou peuemsu.

XuMHUYeCKHe peakunu

Ilonamue o ckopocmu xumuueckou peaxyuu. Dakmopwvl, eIUAIOWUE HA CKOPOCHb
xumuueckou peakyuu. Ilowsmue o xamanuzamope. Knaccuduxarus XHUMHYECKHX PEAKIUN I10
pPa3IMYHBIM MpPH3HAKaM: YUCIY M COCTaBY HCXOJHBIX W TOJYYEHHBIX BEIIECTB; H3MEHEHUIO
CTEeTEeHe OKUCJICHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB; MOTJIOLIEHUIO WM BBIJCICHUIO SHEPTHUU.
DNEKTPOIUTHYECKAs JUCCOLUAIUS. DINEKTPOIUTHI U HEANEKTPoauThl. Monbl. KaTHOHBI U aHHOHBI.
Peakuuu nonHoro oOMeHa. YciaoBHsI MPOTEKAHUS PEAKIMII HIOHHOTO 0OMEHa. DJIEeKTPOIUTHYECKas
JUCCOLMAlUsl KUCIIOT, menoyel u cojied. Crenenp okucineHud. OnpeneneHue CTeeHn OKUCIECHUs
aTOMOB XMMHYECKHX DJIIEMEHTOB B coeauHeHusx. Oxuciautens. BoccranoBurens. CylHOCTH
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHH.

Hemeramasl 1V — VI rpynn u ux coenmHenust

[lonoxxeHne HeEMETAUIOB B TNEPHOJUYECKOM CUCTEME XUMHUUYecKux »sinemeHtoB J[.U.
MenneneeBa. OO6mue cBoiicTBa HeMeTasIoB. ['anoreHsl: ¢u3NYecKue U XUMUYECKHE CBOWCTBA.
CoennHeHUs rajJoreHoB: XJIOPOBOAOPO/I, XJIOPOBOJOPOIHAS KHcToTa U ee conu. Cepa: gusndeckue
U xuMmuueckue cBoiictBa. COEIMHEHHS CEephI: CEPOBOJOPOA, CYyIb(UIbI, OKCHIBI cepbl. CepHas,
cepHucmas u ceposo0OPOOHAs KUCIOMbl U UX COMU. A30T: pU3NUYECKUe U XUMHUYECKUE CBOWCTBA.
Ammuak. Conu ammoHusi. Okcunbl a30Ta. A30THas kuciorta u ee conu. Pocdop: pusmdeckue u
xumuueckue ceoricta. Coequnenus gochopa: okcun docdopa (V), oprodochopHas kucnora u ee
conmu. Yriepoa: pu3MUecKre U XMUMHUYECKUE CBOWCTBA. Anriomponus yenepooa: aimas, cpagum,
Kapbun, ¢ynnepensi. Coequaenus yriaepona: okcuabl yraepoaa (II) u (IV), yronbHas kucioTa u ee
conu. Kpemnuii u e2o coeounenus.



MeTtaniibl M UX COeIMHEHUS

llonooicenue memannoe 6 nepuoouUHecKol cucmeme Xumuyeckux snemenmos J[.H.
Menoeneesa. Memannvt 8 npupode u obwue cnocodwl ux nonyyenus. Obwue usuyeckue ceoucmsa
memannog. OOIMMEe XUMHYECKHE CBOWCTBA METANIOB: PEAKIUU C HEMETaUIaMH, KHUCIOTaMH,
COJSIMHU.  Dnekmpoxumuueckuii pao HanpaxceHui memannos. lllenounsle MeTamisl W HX
coequnenus. lllenodno3emenpHble METAUIBI U WX COETUHEHHs. AmMoOMUHHHA. AMdoTepHOCTH
okcyaa M ruapokcuaa amomuHuda. JKenezo. CoeauHEHMs jKele3a M UX CBOMCTBA: OKCHUBI,
ruapokcuabl u conu sxenesa (11 u I11).

IlepBoHayajbHBIE CBeleHUS] 00 OPraHNYEeCKHX BellecTBax

[lepBoHauanbHbIE CBEIEHUS O CTPOEHUM OPraHMYECKHUX BEIIECTB. YTJIEBOJOPOJIbl: METaH,
9TaH, 3TUJIEH. McmoyHuKu y21e6000p0008: NpupooHblll 2a3, Hegpmo, yeonv. Kucnopoacoaepkamme
COEJIMHEHUS: CIUPTHI (METAaHOJI, 3TaHOJ, TJIUIEPUH), KapOOHOBbIE KUCIOTHI (YKCyCHas KHCIIOTa,
aMUHOYKCYCHasl KUCJIOTa, CTEapUHOBAsl U OJIEMHOBAsl KUCJIOTHI). bronornuecku BakHble BELLIECTBA!
YKUPBI, TITI0K03a, OEKU. Xumuueckoe 3azpsazHenue okpysxcaroueli cpeobl U e20 noc1e0cmeus.

Tunbl pacuyeTHbIX 3a1a4:
1. Brluucienne MaccoBOM J0JIM XMMHYECKOI0 JIEMEHTa 1o (GopMyJie COETUHEHUSI.
Ycemanosnenue npocmertiweti oopmynel eeugecmea no Maccogvlm OO0JIAM XUMUYECKUX DTIeMEeHMO8.
2. BrluncneHns MO0 XMMHYECKMM YpaBHEHHMSM KOJHMYECTBa, 00OBEMa, MacChl BEIIECTBA IO

KOJIMYECTBY, 00bEMY, MAaCCE€ PEareHTOB WM MIPOJYKTOB PEaKIUH.
3. Pacder maccoBo#i 10 PaCTBOPEHHOTO BENIECTBA B PACTBOPE.
IIpumepHbIe TeMbl IPAKTHYECKUX PadoOT:
1. JlaGopatopHoe oOopynoBaHuEe W MpUEMbI oOpaimieHust ¢ HuM. [IpaBuna 6e3omacHol pabOTH B
XUMUYECKOH 1abopaTopum.

2. Ouuctka 3arps3HEHHON TTOBApEHHOM COJIH.
3. [pu3HaKu nMpoTeKaHWs] XUMUYECKUX PEAKIIHIA.
4. TlomyuyeHue KUCIOPOJa U U3YUYE€HUE €TI0 CBOICTB.
5. Ilonydyenue BOIOpOAa U U3YYEHUE €0 CBOMCTB.
6. [IpuroroByieHrE paCTBOPOB C OMPEACICHHON MAacCOBOM J10JI€H PaCTBOPEHHOIO BELIECTBA.

7.Pemienue SKCIepUMEHTANBHBIX 3a7ad 1Mo TemMe «OCHOBHBIE KIIACChl HEOPraHMYECKUX

COEIUHEHUNY.

8. Peakuuu noHHoro oomMeHa.

9.Kauecmeennvle peakyuu Ha UOHbL 8 pACMEODe.

10.Ilonyyenue ammuara u uzyueHue e2o C8OUCMS.

11.1lonyyenue yenexucnozo 2aza u usydeHue e20 C8OUCMs.
12.Pemenue skcniepuMeHTanbHbIX 3a1a4 1o TeMe «Hemeramnwl IV — VII rpynn 1 ux coequHeHun».
13.Penienne sKCeprMEHTaNbHBIX 3a/1a4 110 TeMe «MeTaibl U UX COSAUHEHUSD.



TEMATUYECKOE IINTIAHUPOBAHUE
Mo XMMHUH B 8 KJ1acce

Ne Tema ypoka Koa-Bo
ypoka 4acoB
1 2 3
1 Beoansiii nHcTpykTaxk no Th. IIpasuna Th. [Ipeamer xumun. Tena. Bemectsa n ux 1
CBOMCTBA.
2 OCHOBHBIEC METO/IbI IO3HAHMSI B XUMUU: HAOIIOJICHHS, U3MEPEHUS], SKCIICPUMEHT. 1
3 Ilpaxmuueckas paooma Nel 1
[Tpuémer 6e30macHOM paboTHI ¢ 000pyIOBaHUEM U BerlecTBaMu. CTpoeHHe TIaMEHH.
NTB.
4 Uucteie BemecTBa 1 cMecH. CriocoObl pa3aesieHnust CMECeil. 1
) Ilpakmuueckasa paooma Ne2 1
Ouucmka 3aepsasHennol nosapennoti coau. Cnocobwi paszoenenus cmeceu. UTH.
6 duznyeckue U XUMUYECKUe siBJieHus. XuMuueckue peakuuu. [Ipusnaku u ycioBus 1
XUMHUYECKUX PEAKIIUH.
7 [Tepunoamueckuii 3akon /. 1. Menneneena. 1
8 Ileproauueckas TabnIa XUMHUUYECKUX 3JIEMEHTOB. 3HAKH XUMUYECKUX DJIEMEHTOB. 1
9 [IpocThie u crnoxxkHbIE BenecTBa. MeTamibl 1 HEMETaJUIbI. 1
10 OTHOCHUTENbHAA ATOMHAsI Macca XMMUYECKUX JIEMEHTOB. 1
11 3aK0H MMOCTOSHCTBA COCTABA BEIIECTB. 1
12 Xumuaeckue hopmynbl. MHIekcsl, kodhdumueaTs. OTHOCUTENBHAS MOJICKYIISIpHAS 1
Mmacca.
13, Brruucnenust mo xumuueckum GopMyIiam. 2
14 MaccoBas JoJis DJIeEMEHTa B COEINHEHNM.
15 Crpoenue atoMa. Sapo u sHeprerudeckue ypoBHU. CocTaB siipa aTomMa: MPOTOHBI, 1
3JIEKTPOHBI U HEUTPOHBI. M30TOTIBI
16, Pacrnipenienenue 31eKTpPOHOB 10 YIHEPTETUYECKUM YPOBHSIM. 2
17
18 3nadenue [leproauyeckoro 3akoHa. 1
19 DIEKTPOOTPULIATEILHOCTh ATOMOB XMMHYECKHUX 3JIEMEHTOB 1
20 KoBanenTHas xumuudeckas CBsI3b: HEMOJSpHAs U oJsipHas. OCHOBHBIE BUIbI 1
XUMHUYECKOH cBsi3U. [loHsTHE O BOJOPOIHOM CBSI3U U €€ BIMSHHUE HA GU3UYECKUE
CBOMCTBA BEIIECTB HA MpUMepe BOJbl. MIOHHAs CBsA3b, METANINYECKAs CBA3b
21 ATOMBI, MOJIEKYJTBI U HOHBIL. 1
22 Tumnbl KpUCTAIUIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYIISIpHasi, HOHHAs, METAJITNYECKas). 1
3aBUCUMOCTD (PU3MUECKUX CBOWMCTB OT TUIIA KPUCTAITNYECKOU pemieTku. CTeneHb
OKHCJICHUS.
23 BaneHTHOCTh XUMUUECKUX AJIeMEHTOB. OmnpeieneHne BaleHTHOCTH 3JIEMEHTOB 10 1
dbopmMynam ux COeIMHEHUH.
24 CocTtaBieHne XuMU4ecKuX (POpMyJI 10 BAJIEHTHOCTH. 1
25 ATOMHO-MOJIEKYJISIDHOE YUYEHHE. 1
26 3aKOH COXpaHEHUsI MACChl BEUIECTB. 1
24 XUMUYECKUE YpaBHEHH. YCIOBHs U MPU3HAKU MPOTEKAHHS XUMUYECKIX PEAKIIHH. 1
28 Tunbel XuMHUYECKUX PEAKIUN. 1
29 IToBTOpenue u o6o0meHne Marepuana no Teme: «lleppoHadyanbHbIe XUMHUYECKHE MTOHS - 1
TUSD
30 KonTtpouabsHas pabora Nel no teme: «IlepBoHavajibHbIe XUMHYECCKHE TOHSATHSY. 1
31 KonnuectBo BenjectBa. Mosis. MosisipHas Macca. 1




32 Brrurcnenus ¢ HCTOb30BaHUEM MOHSITHI «KOJMYECTBO BEIIECTBA» U «MOJISIPHAS Maccay. 1
33 3akoH ABorazpo. MonsipabIii 00bEM ra3oB. 1
34 OOBEeMHBIC OTHOIIIEHUS Ta30B MPU XUMHUYECKUX PEaKIUsIX. 1
35 [ToBTOpenue u o6o61IeHne 10 TeMe :«KomnyecTBEeHHbIE OTHOIIICHUSI B XUMUN. 1
36 KonTposabHas padoraNe2 mo teme:«KosimuecTBeHHbIE OTHONIEHUSI B XUHMH Y. 1
37 Oxcuppl. Jleryuue BogopogHbIe coenuHenus. Kiaccudukanus, HOMEHKIATypa. 1
38 Ocnoanwmst. Kimaccudukaiys, HOMEHKIIATypa. 1
39 Kucnotel. Kinaccudukanmsi, HomeHKIaTypa. 1
40 Comu. Knnaccudukanus, HOMEHKIIATypa. 1
41 Kucnopon- xumudeckuii 3JIeMEHT U POCTOE BelecTBO. O0IIast XapakTeprucTHKa 1
Y HaXO0’KJICHUE B TIPUPOJIE U MOTyICHUE.
42 duznyeckue U XMMHUYECKHUE CBOMCTBA Kucnopoa. TemnoBoit (et XumMuueckux 1
peakuuii. [lonaTue 00 3K30- ¥ SHAOTEPMHUUECKUX PEAKIUAX.
43 [Ipumenenne u nosrydenue kuciaopoaa. KpyroBopoT Kuciopoaa B mpupoJie. 1
44 Ilpaxkmuueckas paoomahe3. 1
Tlonyuenue u ceoticmsa xuciopooa. UTh.
45 O30H. AJUTOTPOTIHS KUCTIOPOa. 1
46 Bo3znyx u ero cocras. 1
47 Bonopon, ero o6mias xapakTepuCcTUKa U HaX0XKACHHE B IPUPOJE U MOJyYEHHE. 1
48 CBolicTBa M1 MPUMEHEHHUE BOJOPO/IA. 1
49 Ilpakmuueckas paoomaiNed. 1
Tonyuenue 600opooa u uccredosarnue e2o ceoticms. UTh.
50 [ToBTOpenue u 0606menue nmo remam «Kucmopoa», «Bogopomy. 1
51 KonTpoabHas padoraNe3 no temam: «Bogopoay, «Kucjaopoa». 1
52 Bona B npupone. KpyroBopot BojisI B Ipupo/Ie. 1
53 Du3nyecKue U XMMHUYECKHE CBONCTBA U IPUMEHEHHUE BOJIbI. 1
54 Bona-pactBopurens. PactBopel. PacTBOpUMOCTE BEIIECTB B BOJIE. 1
55 MaccoBas /107151 paCTBOPEHHOTO BEIIECTRA. 1
56 Ilpakmuueckasn paboma Ne$. 1
Ilpuecomosnenue pacmeopa conetl ¢ onpeoeireHHO MaccoBoll 00ell pacmeopeHHO20
sewecmaa (coau). UTh.
57, Oxcupl. [lonydeHne u mpUMEHEHHE OKCHJIOB. 2
58 Oxcunpl. PuznyecKkue U XUMHYECKUE CBOMCTB.
59 I'unpoxcunpl. OcHoBanus. Pu3nyecKue CBOWMCTBA, MOMyYEHHE U IPUMEHEHNE 1
OCHOBaHMH. Peaknusa HeHUTpanu3aiuu.
60 XUMUYECKUE CBOMCTBA OCHOBAHUH. 1
61 AMdoTepHbIE OKCHABI U THAPOKCH/IBI. 1
62 Kucnotel. ®usnueckue CBOMCTBA, NOTYyYSHHE U MPUMEHEHHE KUCIIOT. 1
63 XUMUYECKHE CBOMCTBA KUCIOT. THAUKATOPBI, H3MEHEHHE OKPACKH HHIUKATOPOB B 1
pa3HBIX cpeaax
64 Conu. ®u3nyecknue CBONCTBA, MOJTy4YeHHE U MPUMEHEHUE OKCHIOB. 1
65 XUMUYECKHE CBOWCTBA COJICH. 1
66 Ilpakmuueckaa paboma Neb6. 1
Pewenue sxcnepumenmanvhvix 3a0au no meme «BasicHetiuiue Kiaccvl HeOP2aHU4eCcKUx
coeounenutiy UTH.
67 IToBTOpenue u 060061eHne TeMbl «BaskHeHie KI1acChl HEOPraHUYECKUX COSTUHEHUI. 1
68 KonTpoabsHnas pabora Ned o Tteme: «BaskHeillne Kiaacchbl HEOPraHUYECKUX 1

coeMHEeHU .




TEMATUYECKOE IINTIAHUPOBAHUE
Mo XMMHH B 9 KJ1acce

Ne Tema ypoka Kou-Bo
ypo 4yacoB
Ka
1 2 3
1 | BBoansiii uncrpykrax no Th. Ilpasuna Th. Ilepuonnyeckuii 3akoH u 1
repuoInueckas cucrema xuM. anemMeHnToB . 1. MenzeneeBa B CBETE€ CTPOCHHUS
aTOMOB.
2 | Xumnueckas cBs3b. CTpOEHHUE BENIECTBA. 1
3 | OcHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTMHEHHI: X COCTaB, Kiaccu(uKaIms. 1
4 | OcHOBHbIE KJIacChl HEOPraHMYECKUX COEIMHEHUI: UX CBOMCTRA. 1
5 | Pacuérpl Mo XuMHYECKUM YpaBHEHUSIM. 1
6 | Tema I. Knaccugurayus xumuyeckux peaxyuii (7 4)
OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC PEAKITUH. 1
7 | Peakiuu coeMHEHMs, pa3JIOKEHUS, 3aMEIIICHUS 1 00OMEHa C TOYKU 3PCHUS 1
OKHCJICHHUS U BOCCTAHOBJICHHSL.
8 | TermnoBoi 3P PEeKT XUMUUICCKUX PEAKITUi. DK30 - U SHTOTCPMUICCKHE PEaKITHH. 1
Pemrenue 3amgau.
9 | CkopocTh XMMHUYECKHX peakiuii. [lepBoHadanbHbIe TPECTABICHUS O KaTaJIN3e. 1
10 | IHpaxkmuueckasn paboma Nel. H3yuenue enusinus ycao8uil npo6eodeHus XUMu4eckoul 1
peaxyuu Ha eé ckopocms. UTH.
11, | O6parumbie U HEOOpPATUMBIE PEAKITUH. 2
12 | TlousTe 0 XMMUYECKOM PAaBHOBECHH.
13 | Tema 2. Dnexmporumuueckas ouccoyuayus (13 u)
CymHocTh mpolecca JEKTPOJTUTHYECKON TUCCOLMAIUH. 1
14, | DnexTponUTHYECKas AUCCOIMAIINS KUCIOT, OCHOBAaHUHN U COJICH. 2
15
16 | CnaOble u cuIbHBIC ANEKTPOJNUTHI. CTENEHDb AUCCOIMAIIHH. 1
17- | Peakuun noHHOTO OOMEHA M YCIIOBHS UX MPOTEKaHUA. Peakyuu oomena medxncoy 1
18 | pacmeopamu snexmporumos
XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX COCTUHEHHI B CBETE
19- | mpencraBiaeHui 00 SAESKTPOJUTUUECKON TUCCOITHAITIH. 5
20 | XuMu4eckne CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCMHEHUN B CBETE
MIpeJICTaBICHUH 00 OKUCIUTENHFHO-BOCCTAHOBUTEIHHBIX PEAKITUSIX.
21 | 'upponus coneil. 1
22 | Ilpakmuueckaa paboma Ne2. Peuwienue 5KcCnepumeHmaibHulxX 3a0ay no meme 1
«Ceoticmea Kuciom, ocHoganuti u coneu kaxk snekmpoaumosy. UTh.
23 | Pacuémul no ypasHeHusam Xum. peakyuil, eciu 00HO U3 geujecmes 0ano 6 uzovimre. 1
24 | O600mIeHre U cUcTeMaTH3alus 3HaHui 1Mo TeMaM «Knaccudukanus XuMHUIECKUX 1
peaknui» u «NEeKTPOJUTHYECKAs TUCCOIHAIIHS.
25 | KonrpoabHas pagora Ne 1 mo temam «Kiaccuukanusa XuMu4ecKux 1
peakuuiin»y U «JIEKTPOTUTHYECKAS UCCOIHATMDY.
Tema 3. I'anocenwi (5 u)
26, | OOmiast xapakTepuUCTHKA HeMeTauoOB. [10J10’keHIE raloTeHOB B TIEPHOIMUYECKOM 2
Tabnuie u CTpoeHue ux aroMoB. CBONCTBA, MOJTYYSHHE U TPUMEHEHHUE TaJlOTEHOB.
27

Xnop. 3nakomemeo ¢ 0bpazyamu NPUpOOHbIX COCOUHEHUL HEMEeMAI08
(xnopudamu, 6pomMudsl, hmopudsl, UOOUIBL)




28 | XJI0pOBOJIOPOJI: TIOJIy4ECHUE W CBOKCTBA. 1
29 | ConsHas xucnora u €€ comu. Kauecmeennas peakyusi Ha X10puo-uoH 1
30 | IIpakmuueckasn padoma Ne3. [lonyuenue consanoll KUCIOmMbl U uzydenue eé 1
ceoticms. UTD.
Tema 4. Kucnopoo u cepa (7 1)
31 | [TonoxkeHne KUCIOPOIa U CEPhI B MIEPHOTUICCKON CHCTEME XUMHUSCKUX 1
AJIEMEHTOB, CTpoeHHe ux aToMoB. Cepa.
32 | CepoBomopoa. Cynbhuisl. 1
33, | Okcwux cepsr (IV). 2
34 | CepHuUCTasi KUCJIOTA B €€ COJIH.
35 | Okcup cepst (V). CepHast kuciaoTa u €€ coJiu. 1
— HeKomopble Xum. C80UCMBA CEPHOL KUCIOMbL,
- KauecmeeHHas peakyus Ha cyabdam-uon
36 | OxucnuTenbHBIE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI. 1
37 | IIpakmuueckan padoma Ned. Pewienue 5KkCnepumenmanbHulx 3a0ay no meme 1
«Kucnopoo u cepa». UTh.
38 | Tema 5. Azom u pocghop (10 u)
[Tonoxxenue azora u pochopa B MEpUOIUIECKON CUCTEME XUMHIECKUX AIIEMEHTOB, 1
CTPOCHHE MX aTOMOB. A30T: CBOWCTBA W TPUMEHEHHE.
39 | Ammuak. Ousndeckue u xumMudeckue cBorictea. [lonydeHne u npruMeHeHue. 1
40 | Ilpaxmuueckas pavoma N5, [lonyuenue ammuara u uzyuenue e2o ceoticms. UTH. 1
41 | Conu ammoHus. Pacnosnasanue kamuonog amMmoHus. 1
42 | Pewenue 3a0au na onpeoenerue mMacco8ou (00bEMHOIL) 001U 8bIX00A NPOOYKMA 1
peaxkyuu om meopemuieckKi 803MONCHOO0
43, | A3oTHas KuCIJIOTA. 2
44
45 | Conm a30THOM KUCIOTHL. A30THBIE YIOOpEHHS. 1
46 | dochop. Ammorporus pochopa. CoiictBa pocdopa. 1
47, | Okcun pocdopa (V). Dochopnas kucnora u e€ conmn. DochopHbie ynodpenus. 2
48 | 3naxkomcmeo ¢ MuHeparbHbIMU YOOOPEHUIMU
49 | Tema 6. Yenepoo u kpemnuii (8 u)
[Tonoxenue yriepoaa u KpeMHHS B IEPUOTUNIECKON CUCTEME XUMHUYECKHUX
AJIEMEHTOB, CTPOCHHE UX aTOMOB. YTJIEpPOJ. 1
50 | YrapHuslii ra3, cBoiicTBa, (pr3nonornyeckoe eiicTBre Ha OPraHu3M. 1
51 | Yrnekucnslii ra3. YroiapHas Kuciaota u e€ conu. KpyroBoport yriepoja B mpupo/ie.
Pacnosnasanue xapoonam - uonos.
52 | IlIpakmuueckasa paboma Neb. Ilonyuenue oxcuoa yenepooa (IV) u uzyyenue ezo 1
ceoticms. Pacnosznasanue xapoonamos. UTh.
53 | Kpemuuii u ero coeaunenus. CuinkaTHasi IPOMBIILIEHHOCTD. [IpupooHvie 1
CUUKAMbL
54 | PeweHue 3a0a4 Ha 8bIYUCTEHUE MACCHL UTU 00BEMA NPOOYKMA pearyuu no 1
U38eCMHOU Macce Ui 00bEMY UCXOOHO020 8eUeCmBa, COOePHCae20 NpUmMecu
55 | O6006mmenne u cuctemMaruzanus o reme «Hemeramnbi» 1
56 | KonrpoJabHas pagora Ne2 mo teme «Hemerasiabiy. 1
57 | Tema 7. Obwue ceoticmea memannog (12 u)
Obmas xapaktepuctuka MetawioB. dusndeckue cBoiicTBa. CIijlaBbl METAJLIOB. 1
3naxomemeo ¢ obpazyamu memanios u cniagos (paboma ¢ KouleKyusmu)
58 | HaxoxaeHue MeTalJioB B IpUpoie U obmue crnocodsl ux nosnyyenus. [lonsrue o 1




METaJIypruu. Beimecnenue 00H020 memania Opy2um u3 pacmeopa cou

59 | XuMuyeckue CBOMCTBA METAIOB. DJIEKTPOXUMHUYECKUN PSIJI HANIPSHKEHUI
METaJUIOB.

60 | IlenouHbIC METAILIBI.

61 | Maruwuii. [llenouyHO3eMenbHBIE MeTaUTbI. JKeCTKOCTh BOJIBI U CIIOCOOBI €€
YCTPAHCHHUS.

62 | Amomunnii. Haxoxxnenune B mpuposie. CBOKWCTBA ATFOMHHUS. 3HAKOMCIEO C
COEOUHEHUAMU ATIOMUHUS

63, | XKenezo. Haxoxnenue B npupoje. CBolcTBa kele3a.

64

65 | CoenuHeHMS Kene3a. FHaKoMcmeo ¢ pyoamu dicene3d

66 | IIpakmuueckan padoma Ne7. Peuienue 5KCnepumMenmanbHoulx 3a0ay no meme
«Memannot u ux coeounenusy. IThH.

67 | O6oOmenue u cucremaruzanys mo reme «OO0IMe CBOMCTBA METAIIIOBY

68 | KonrpoJabnas padora Ne3 no reme «O0111e CBOiiCTBA METAJLIIOBY
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