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1.Ilnanupyemblie pe3yabTAThl OCBOEHHS Y4eOHOT0 npeaMeTa « XUuMHUsD)

1.1.JIu4HOCTHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiCTBHUSA:

B cootBerctBUM C TpeOoBaHUSIMU (DeepaTbHOrO TOCYJApPCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO OOIIero 0oO0pa30BaHUS JUYHOCTHBIC PE3YJIbTAaThl OCBOCHHS OCHOBHOMN
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa30BaHUs T0JKHBI OTPaXaTh:

1) BocmuTaHuE POCCUHCKOM TpaKIAHCKOM MAEHTUYHOCTU: MATPUOTHU3MA, YBAXKEHUSA K
OteuecTBy, IPOILIOE M HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu; oco3HaHue cBoeit
THUYECKON TNPHUHAUICKHOCTH, 3HAHHE HCTOPUH, A3bIKA, KYJIBTYPbI CBOETO HApO/a, CBOETO
Kpasi, OCHOB KYJIbTYPHOIO Hacienuss HapogoB Poccum u dyenmoBedecTBa; YCBOEHHUE
TYMaHUCTUYECKHUX, JIEMOKPAaTHUYECKUX M TPAIUIHMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIHLHOTO
POCCHIICKOT0 00IIECTBa; BOCIIMTAHUE YyBCTBA OTBETCTBEHHOCTH M JI0JIra rnepes PoauHoii;

2) hopMupoBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YUE€HHUIO, TOTOBHOCTH M CIIOCOOHOCTHU
00yJaoIUXCs K CAMOPA3BUTHUIO U CAaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUH K O0YUEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MIOCTPOCHHUIO ANbHEHIEH HHANBUYaTbHOU TPACKTOPUHI
o0Opa3oBaHus Ha 6a3e OPUEHTHPOBKH B MUpE Tpodeccuii u mpohecCHOHATBHBIX MPEAIOYTCHUH,
C YYETOM yCTONYMBBIX NMO3HABATEIBHBIX HHTEPECOB, a TAKXKE HA OCHOBE (POPMHUPOBAHUS
YBKUTEILHOTO OTHOIICHHS K TPYZY, Pa3BUTHS OIBITA YYaCTUS B COLUAILHO 3HAYMMOM TPYAE;
3) dbopMupoBaHHE 1IETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOW TNPAKTHKH, YYUTHIBAIOIIECTO COIMAJIBbHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOI'O MUPA;

4) ¢dopMHUpPOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO W JOOPOXKEIATSIIBHOTO OTHOMICHUS K
IPYroMy YeJOBEKYy, €ro MHEHHIO, MHPOBO33PEHHIO, KYIbTYpE, f3BbIKY, Bepe, TpakIaHCKOM
MO3HIINHU, K HCTOPUH, KYJIbTYpPE, PEITUTUH, TPAAULIUAM, S3bIKaM, IIEHHOCTSIM HaponoB Poccuu n
HApOJOB MHPA; TOTOBHOCTH U CIIOCOOHOCTH BECTH TUAJOT C APYTMMH JIOABMH U JOCTUTATh B
HEM B3aMMOTIOHUMAHUS;

5) OCBOEHHE COIMAIBHBIX HOPM, MPaBUJ MOBEIEHUs, pojeil U (OopM COIMAIBHON KHU3HU B
Tpynmax ¥ COOOIIECTBaX, BKIIOYAs B3POCIbIE W COLMAIBHBIE COOOINECTBA; YYacTHE B
MIKOJIBHOM CaMOYIPABICHUM U OOIIECTBEHHOM KU3HU B MIpeesiaX BO3PACTHBIX KOMIIETEHIIUN €
Y4ETOM PErHOHAIBHBIX, STHOKYIBTYPHBIX, COITHATBHBIX U 9KOHOMUYECKHX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOI'O CO3HAHUS U KOMIETEHTHOCTH B PEIIEHHUH MOpAJIbHBIX MPOoOJIeM Ha
OCHOBE JIMYHOCTHOTO BBEIOOpa, (POpMHpOBaHME HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO
MOBEJICHUSI, OCO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHBIM IOCTYIIKaM;

7) ¢opmMHpoBaHWE KOMMYHHKATHBHOW KOMIETEHTHOCTH B OOLICHHHM W COTPYIHUYECTBE CO
CBEpCTHHKAMHM, JETbMH CTapulero ¥ MJaJUIero BO3pacTa, B3pOCIBIMH B Ipoliecce
00pa3zoBaTenbHON, OOIIECTBEHHO TIOJIE3HOW, Y4eOHO-MCCIIeIOBATEIbLCKONW, TBOPUECKOW U
JPYTUX BUJOB J€STEIbHOCTH;

8) dopmupoBaHHE IIEHHOCTH 30pPOBOTO U 0€30MacCHOr0 o0pa3a >XKW3HHU; YCBOCHHE MPABHUII
UH/IMBUYaJIbHOTO U KOJUIEKTUBHOTO O€30MacHOr0 MOBEICHHSI B UpE3BBIYAMHBIX CUTYaIMsIX,
YTPOKAIONIUX KU3HH U 37I0POBBIO JIIOJIEH, TPAaBUII ITOBEICHHS HAa TPAHCIIOPTE M HA JIOPOTax;

9) ¢dopMupoBaHre OCHOB 3KOJIOTHYECKOH KyJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO HKOJIOTUYECKOTO MBINUICHUS, Pa3BUTHE OIBITa JKOJOTHYECKH OpPHUEHTHPOBAHHOU
pedreKCUBHO-01IEHOYHOM 1 MPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYaIHIX;

10) oco3HaHMe 3Ha4YeHHs] CEMbU B JKM3HM YeEJOBEKa U OOIIECTBA, NPUHATHE ILIEHHOCTH
CeMEHHOM KHU3HH, YBAKHUTEIbHOE U 3a00TIMBOE OTHOIICHUE K YJI€HaM CBOEH CeMbH;

11) pa3BuTHE 3CTETHYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYI0KECTBEHHOTO HACIEINsT HApOIOB
Poccun 1 Mupa, TBOPUECKOM JeSITeIbHOCTH ICTETHUECKOTO XapaKkTepa.



1.2.MeranpeaMeTHbIe IVIAHUPYEMbIe Pe3yJbTaThl

YHuBepcajbHbIe
yueOHbIe
HelcTBHUS

MertanpeamMeTHble pe3yJibTaThI

Tunosslie 3axa4n
npuMeHenus YY/{

PerJIﬂTHBHLIe YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

P1 YMmenue
CaMOCTOSITEILHO

P11 AHanmu3upoBaTh CYIIECTBYIOIINE U TUIAHUPOBATh

Oyaymue oOpazoBaTeIbHbIC PE3yIbTaThI

ITocTanoBka u
perieHue yueOHbIX

onpeaensats nenu | P12 Unentudunuposars coOCTBEHHBIE MTPOOIEMBI U | 3a7a4
00y4YeHHs, CTABUTh | ONPENENATh ITIaBHYIO podIeMy VYuebHoe
u ¢popmynupoBath | P13BeiaBurats Bepcuu perieHus npooiemsl, COTPYJIHUYECTBO
s ce0st HOBBIE (opMynHpOBaTh THIIOTE3bI, TPEABOCXHIIATD TexHonorus
3a/layM B yueOe U1 | KOHEUHBIH pe3yibTar dbopMmupyroiero
[103HABATEIbHON P14 CTaBuUTh 11T ACSITEILHOCTH HA OCHOBE (6e30T™METOYHOTO)
NeSITeNIbHOCTH, oTpeieNIeHHOM MPOOIEMbI U CYIIECTBYIOIINX OLICHUBAHMUS
pa3BUBaTh MOTHBBI | BO3MOKHOCTEH JkoJoro-
U uHTepeckl cBoeil | P15 @opmynupoBaTh yueOHbIE 3a7]a4i KaK [Iaru oOpa3oBaTenbHas
MO3HABATEIBHOM JOCTH>KEHUS TIOCTABIICHHOM LIEH eI TeIbHOCTH JeSITeTbHOCTD
JeSITeIbHOCTH P16 O0G0CHOBBIBATH 1I€JIEBBIE OPUEHTUPHI U MeTton IpoeKToB
(uenenomnaranue) MIPUOPHUTETHI CCHIJIKAMH HA IIEHHOCTH, YKa3bIBas U Y4eOHo-

000CHOBBIBas JIOTHUECKYIO MOCIEA0BATEIHLHOCTh UCCIIeIOBATENbCKAs

I1aroB JeSITeTbHOCTD

Kelic-meTon

P> Yvenue P>1 Onpenensats HeoOX0UMbIE AeiicTBUE(S) B [TocranoBka u
CaMOCTOSITETTLHO COOTBETCTBUU C YUeOHOU U MO3HABATEIHHON pelieHne y4eOHbIX
TUTAHUPOBATH MYTH | 3a/1a4€i M COCTABIISITH AJITOPUTM UX BBITIOJTHEHUS 3a1a4
JOCTUKECHUS P>, O60CHOBBIBAThH M OCYIIECTBIISITH BIOOP Opranuzanus
1eei, B ToM HanOosee 3((HEeKTUBHBIX CITIOCOOOB peIICHUS y4eOHOTO
qucie y4eOHBIX U MM03HaBaTEIbHbIX 3a71a4 COTPY/AHUYECTBA
anbTepHaTHBHBIE, | P23 OnpenensTb/HaxXoAuTh, B TOM YHUCIIE U3 Metoa npoeKkToB
OCO3HaHHO IPEI0KEHHBIX BAPUAHTOB, YCIOBUS IS YyebHo-
BbIOMpATh BBITNIOJIHEHUs Y4eOHOM U MO3HABaTENbHOM 3a7aun HCCIIEI0BATENbCKAs
Haubosee P4 BoicTpanBath )KM3HEHHBIE TUIAHBI HA JeSITebHOCTD
s dexTuBHBIC KpaTKOCpOUHOE Oy/yiee (3asiBIsTh 1EIeBbIC Kelic-meton
CIOCOOBI PELICHUsI | OPUEHTUPBI, CTABUTH aJIeKBAaTHbBIE UM 33a4H U
y4eOHBIX U npeJyiarath JIeHCTBHS, yKa3biBas U 00OCHOBEIBAs
MO03HABATENbHBIX JIOTMYECKYIO MOCIIeI0BATEIbHOCTD 11aroB)
3a1a4 P> 5 Bei6upath u3 npeioKeHHbIX BApUAHTOB U
(nIaHupoBaHue) CaMOCTOSITENIEHO UCKaTh CPEJICTBA/PECYPChI IS

pelIeHus 3a1a49n/ JOCTHKEHUS TIEITH

P26 CocTaBnsTh IJIaH peLIeHUs MPpoOIeMbl

(BBITIOJTHEHUS TIPOEKTA, TIPOBEICHHS MCCIICTOBAHMS)

P27 Onpenensth NOTEHIMAIbHBIE 3aTPYIHEHUS MIPH

pelnIeHN yueOHOM U MO3HABATEIHPHOM 33191 U

HaXOJIUTh CPEJICTBA JUIS UX YCTPAHEHUS

P> g OnuceIBaTh CBOH OMBIT, OPOPMIISIS €ro JIst

nepeaayy IpyruM JIIOIIM B BUJIE TEXHOJIOTUU

peIIeHHS MPAKTHYECKHX 3a/1a4 OTPEICTICHHOTO

KJacca

P> 9 [TmanupoBath U KOPPEKTUPOBATH CBOIO

WH/IMBUIYAJIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO
P3; YMenue P31 Onpenensats COBMECTHO C MEAATOTOM U IlocTanoBka u

COOTHOCHUTH CBOH

CBCPCTHUKAMU KPHUTCPUH TTINIAHUPYCMBIX

pelnieHne yueOHbIX




YHuBepcajbHbIe

MertanpeamMeTHble pe3yJibTAThI

Tunoskle 3a1a4u

y4eOHbIe npuMmeHenus YY/{
AeHCTBUSA

JIEUCTBUSA C PE3YyIBTATOB M KPUTEPHUH OIEHKH CBOCH y4eOHOM 3a1a4
IJIaHUPYEMBIMU JESTEIIbHOCTH [Toatannoe
pe3ylbTaTtamy, P53 Cuctematu3upoBaTh (B TOM UUCIIE€ BHIOMPATh dbopmupoBanue
OCYILIECTBIIATh IPUOPUTETHBIE) KPUTEPUU TUIAHUPYEMBIX YMCTBEHHBIX
KOHTPOJIb CBOEH PE3yNbTATOB U OLIEHKHU CBOEH ESITEIIbHOCTH JEHUCTBUN
JeSITENIbHOCTH B P33 OTOupath HHCTPYMEHTHI Ui OlleHUBaHusI cBoeil | Opranusamus
nporecce JeSITeIbHOCTH, OCYLIECTBIISITH CAMOKOHTPOJIb CBOCH | yUeOHOTO
JOCTUKECHUS NESTEIbHOCTH B paMKax MPEeAJIOKEHHBIX YCJIOBUM U | COTPYIHUYECTBA
pe3yibTara, TpeboBaHMi TexHonorus
OTIpeeIsATh P34011eHUBaTh CBOIO JIEATEIILHOCTD, apTYMEHTHPYST | (OPMUPYIOIIETO
CTIOCOOBI ACUCTBUH | MPUYMHBI TOCTHKEHUS M OTCYTCTBHUS (6e30TMETOYHOTO)
B paMKax IUTAHUPYEMOTO pe3yibTaTa OLICHUBAHMUS
MPEII0KEHHBIX P35 HaxonuTts 1OCTaTOYHBIE CPEACTBA IJIS VYuebHo-
YCIIOBUH U BBITMIOJTHEHUS Y4eOHBIX ACHCTBUN B U3MEHSIONICHCS | TIO3HABaTeNbHbIC
TpeOOBaHUH, CUTYaIlMX W/WIIM TIPU OTCYTCTBHUHU TUIAHUPYEMOTO (yueOHo-
KOPPEKTUPOBATh pe3ynbpTarta MPAKTHUYECKHE) 3a7a9u
CBOM JICUCTBUS B P35 Pabotas no cBoeMy mjiany, BHOCUTb Ha CaMOpEeryJIsiuIo U
COOTBETCTBUH C KOPPEKTUBBI B TEKYIIYIO I€ATEILHOCTh HA OCHOBE CaMOOpPraHU3aLUIO
HW3MEHSIOLIEHCS aHaJIM3a U3MEHEHUIN CUTyalluy JUJIS TOJTy4YCHUS Meto1 npoeKkToB
cuTyanuei 3arJIaHUPOBAHHBIX XaPaKTEPUCTUK Yy4eOHo-
(KOHTpOJIb U IPOIYKTa/pe3ynbTaTa UCCIIEIOBATEIIbCKAs
KOPPEKIIHS) P37 YcraHaBIuBaTh CBSI3b MEXKY MOJTYyYEHHBIMU JeSITeNIbHOCTD

XapaKTEepUCTHUKAMU MPOAYKTa U XapaKTEepUCTUKAMU

mpolecca JIeATeIbHOCTH U 110 3aBEPIICHUN

JeSTEJIbHOCTH MpeJiaraTb U3MEHEHNE

XapaKTePUCTHUK MpoIecca JIsl MOTYYSHUS

YIY4IIEHHBIX XapaKTEPUCTUK MPOIyKTa

P33 CBepaTh CBOU ACUCTBHUS C LENBIO U, IIPU

HEO0OXOIUMOCTH, UCIPABIATH OLINOKHI

CaMOCTOSITEIILHO
P, Yvenune P41 Onipenensite KpUTEPUH NPABUIBHOCTU Opranuzanus
OLICHUBATH (KOPPEKTHOCTH) BHIMOJIHEHUS Y4eOHOH 3a/1a41 y4eOHOTo
MPaBUWJIbHOCTb P42 AHanu3upoBath U 00OCHOBBIBATh IPUMEHEHUE COTpYJIHUYECTBA
BBITIOJTHEHUS COOTBETCTBYIOILIETO HHCTPYMEHTAPUS AJIs TexHonorus
y4ueOHOM 3a/1auH, BBITIOJIHEHHS YIEOHOU 3a/1auu dbopmMupyIOIIEro
COOCTBEHHBIE P43 CBOOOIHO TONTB30BATHCS BEIPA0OTaHHBIMU (6e30T™MeTOYHOT0)
BO3MO>XHOCTH €€ KPUTEPUSIMHU OLIEHKU M CAaMOOLIEHKH, UCXOs U3 1IeJIU | OLIEHUBAHUS
perieHus (OLleHKa) | U UMEIOIINXCSI CPEJCTB, pa3inyas pe3ynbTaT v YyebHo-

CrocoObI IEUCTBUI MMO3HABATEIIbHBIE

P14 OuieHUBaTh MPOLYKT CBOEH IEATEIBHOCTH I10 (yuebHo-

3aJJaHHBIM U/WJIH CaMOCTOSITEIBHO ONpeIeICHHBIM
KPUTEPUSAM B COOTBETCTBUU C LIEIIBIO JESATEIBHOCTH
P45 OG0OCHOBBIBATh TOCTHKUMOCTD LIETTH
BBIOpPaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX
pecypcoB

P4 GukcupoBaTh U aHAIU3UPOBATH TUHAMUKY
COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIHTATOB

MIPaKTUYECKHE) 3a/1a4H
Ha CaMOPETYJISLHUIO U
CaMOOpraHU3ALHIO
Merton npoekToB
VYy4eOHo-
UCCIIE0BATENbCKAS
JeATEIbHOCTh

Ps Bnanenue
OCHOBaMHU
CaMOKOHTPOJIA,

Ps1 HaGmronath v aHATM3UPOBATH COOCTBEHHYIO
yueOHYIO U MMO3HABATEIBHYIO ACSITENbHOCTD U
JIeSITeIIHHOCTD IPYTUX 00y4Jaromuxcst B mporiecce

[TocTanoBka n
pelieHue yueOHbIX
3am1a4




YHuBepcajbHbIe

MertanpeamMeTHble pe3yJibTAThI

Tunoskle 3a1a4u

y4eOHbIe npuMmeHenus YY/{
AeHCTBUSA
CaMOOILICHKH, B3aUMOIIPOBEPKHU Opraamzanus
MIPUHSATHUS Ps5,CO0OTHOCHTD peabHbIE U TNITAHUPYEMbIE y4eOHOTO
peleHuid n pe3yJIbTaThl MHAUBHIYAITBHON 00pa30BaTEIbHOM COTPY/ZIHUYECTBA
OCYIIECTBIICHUS JeSITEbHOCTH U JIeIaTh BHIBOJIBI TexHonorus
OCO3HAHHOTO Ps 3 [IpuHuMath penieHue B y4eOHOW CUTYaluy U (bopMupyIOIIETO
BBIOOpa B yUeOHOH | HECTH 32 HETO OTBETCTBEHHOCTH (6€30TMETOUYHOTO)
U mo3HaBaTeNbHOU | Ps4 CaMOCTOATENBHO ONPEAETATh IPUYUHBI CBOETO | OICHUBAHUS
(mo3HaBaTenbHAs | yclieXa WM Heyclexa U HaXOJUTh CIIOCOOBI BBIXO/Ia | DKOJIOro-
peduekcus, U3 CUTYyalluu Heycrexa oOpa3oBaTenbHas
CaMOpETYJISIINS) Ps 5 PeTpoCcTieKTUBHO ONpeiessTh, KaKUe JACUCTBHUS | JACATEIBHOCTD
10 PEUICHUIO Y4eOHOM 3aaun I TapaMeTphl 3TuX | Y4eOHo-
JEHCTBUH MPUBEIN K TOTYYECHUIO HMEIOIIETOCS II03HABATEIILHBIC
IPOIYKTa YUeOHOH e TeIbHOCTH (yaebHo-

Ps s JIleMOHCTpUPOBATH IPUEMBI PETYIISILIUH
NICUXO0(U3HOTOTHUSCKHUX/ IMOITMOHATBHBIX
COCTOSTHUH 17151 JOCTHKEHUS 3G (eKTa yCroKOeHus
(YycTpaHeHUs SMOIMOHAILHOM HAIIPSHKCHHOCTH ),

s dexra BoccTaHOBICHUS (0CTA0ICHHS POSBICHUN
yToMiIeHHs ), 3P PeKTa akTHBU3AIHUH (TIOBBITIICHHS
NCUX0(U3HOTOTHUECKON PEaKTUBHOCTH)

PAKTHUYECKHE) 3aa4u
Ha (OPMUPOBAHUE
pedaekcun

Meto npoeKkToB
Yy4eOHo-
UCCIIEIOBATEIIbCKAs
JESITeNIbHOCTD

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elicTBUS

IIs Ymenue
OTIpeeIsATh
TTOHSATHS,
CO3/1aBaTh
000011IeHM S,
yCTaHaBIUBAaTh
AQHAJIOTHH,
KJ1acCUPUIIUPOBAT
b, CAMOCTOSITEITLHO
BbIOMpATh
OCHOBAHUS U
KpUTEPUHU IS
KJIacCU(PUKALINH,
yCTaHaBIUBAaTh
MPUYUHHO-
CIIEJICTBEHHBIC
CBSI3H, CTPOUTH
JIOTUYECKOe
paccyxaeHue,
YMO3aKJIIOYCHUE
(MHAYKTUBHOE,
JeTYKTUBHOE, 10
aHaJIOTUH) U
JICJIaTh BBIBOIBI
(moruueckue YY)

1151 TlonOupats cinoBa, CONOJYMHEHHBIE KIIIOUEBOMY
CJIOBY, ONPEIEISAIONINE €ro PU3HAKU U CBOMCTBA
115> BricTpanBaTh JJOTHYECKYIO IIETIOYKY,
COCTOSILYIO U3 KIOYEBOT'O CI0BA U COMOAUYUHEHHBIX
€My CJIOB

115 3 Beinenats oO1uii mpyu3HaK ABYX WU
HECKOJBKHUX MPEAMETOB WM SIBICHUN U OOBSICHATH
UX CXOJICTBO

115 4 O0beTMHSTH TIPEIMETHI U SIBJICHUS B TPYIIIHI 110
ONpe/IeJICHHBIM NPU3HAKaM, CPAaBHUBATb,
KJaccuuIupoBarh 1 000011aTh (DaKThI U SABJICHUS
Ils 5 Boinenarts sBneHue u3 o0IIero psaa Ipyrux
SIBJICHU I

Il 6 OnipeiensiTh 00CTOATENHCTBA, KOTOPHIE
MPEANIECTBOBAIA BOSHUKHOBEHHIO CBS3U MEXKTY
SBIICHUSIMU, U3 3TUX O0CTOSATENHCTB BBIACIATH
OTpeeNsoIIne, ClIOCOOHBIE OBITh MPUYNHOM
JTAHHOTO SIBJICHUSI, BBISBJIATH PUYUHBI U CIEICTBUSA
SABJICHUN

IIs7 CTpouTh pacCcyXaeHHE OT 00INX
3aKOHOMEPHOCTEN K YACTHBIM SIBJIEHUSIM U OT
YACTHBIX SIBJICHUM K OOITMM 3aKOHOMEPHOCTSIM

IIs 3 CTpouTh paccykJeHHe Ha OCHOBE CPaBHEHUS
MIPEIMETOB U SIBJICHUH, BBIJIEISS TIPU 3TOM 0011IHe
MPU3HAKU

IIs 9 N3narath mosy4eHHY0 HHGOPMAIIHIO,
MHTEPIPETUPYS €€ B KOHTEKCTE periaeMoil 3a1aumu
11510 CaMOCTOSITENIPHO YKa3bIBaTh HA HH(POPMAIIHIO,
HY>KJIaIOIIYIOCS B IPOBEPKE, MpeiaraTh u
MIPUMEHSTH CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH

VYueOHble 3a1aHus,
o0ecreunBaroIme
dbopmupoBaHue
JIOTHYECKUX
YHHUBEPCATHHBIX
yueOHBIX AeWCTBUN
Crpareruun
CMBICJIOBOTO YTCHHUS
Huckyccns

MeTo MEHTaNbHBIX
KapT

DKOJI0r0-
oOpazoBarenbHas
JeSITeNIbHOCTD
Meroa npoexToB
Yy4eOHo-
UCCIIeIOBATEIHLCKAS
JEeSTeNbHOCTD
JlebaThl
Keiic-meton




YHuBepcajbHbIe
y4eOHbIe
AeHCTBUSA

MertanpeamMeTHble pe3yJibTAThI

Tunoskle 3a1a4u
npuMmeHenus YY/{

uHpopmaruu

I15.11BepOann3oBaTh SMOLIMOHATIBHOE BIIEYATIICHHE,
OKa3aHHOE Ha HEro UICTOYHUKOM

11512 OOBSICHSTH SIBICHUS, TIPOIIECCHI, CBSI3U U
OTHOIICHHUS, BBISBIISIEMbIE B XOI€ T03HABATEIbHON U
HCCJIEIOBATEIBCKOM 1eATeNbHOCTH (IIPUBOAUTH
00BsICHEHUE ¢ U3MEHEHHEM (POPMBI IIPEICTaBICHUS;
OOBSCHSATH, ICTATM3UPYS UM 0000111asT; OOBSACHATH C
3a/laHHOM TOYKH 3pEHUs)

115 13 BoIsBIATH ¥ Ha3bIBaTh IPUUUHBI COOBITHS,
SIBJICHHS, B TOM YHCIIE BO3MOXHBIE / Hanboiee
BEPOSATHBIE IPUYHUHBI, BO3MOXHbBIE TIOCIIEICTBUS
3aJJaHHOHM MPUYUHBI, CAMOCTOSITEIIHLHO OCYIIECTBIISASA
MPUYMHHO-CJIEICTBEHHBIN aHaIN3

IIs.14 [TenaTe BBIBOJ HA OCHOBE KPUTHYECKOTO
aHaJIM3a Pa3HbIX TOYEK 3PEHUSs, MOATBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTAUCH WIIH
CaMOCTOSITENILHO MOJTYYSHHBIMU TaHHBIMH

117 Ymenue
cO3/1aBaTh,
MIPUMEHSTh U
peoOpa3OBHIBATH
3HAKH U CUMBOJIBI,
MOJIENIH U CXEMBI
JUTSL PEIICHUS
y4eOHBIX U
[M03HABATEIbHBIX
3a7a4 (3HaKOBO-
CHMBOJIHYECKHE /
MOJIETUPOBAHUE)

I1I71 OG03HaYaTh CUMBOJIOM M 3HAKOM MPEAMET
W/WJH SIBIICHUC

II7 > OnipenenaTh JOTUYECKHUE CBSI3U MEKIY
npeaMeTaMy W/WJH SBICHUSIMHU, 0003HAYATh JaHHBIC
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME

1173 Co3naBath aOCTpaKTHBIN WK peaibHbId 00pa3
IpeMeTa W/UITH SIBIICHHS

117 4 CTpouTh MOJIENIb/CXEMY HA OCHOBE YCIOBHIA
3a/1a4y U/Ui croco0a ee perieHus

IT7 5 Co3naBath BepOasibHbIE, BEILIECTBEHHBIE U
MH(OPMaLIMOHHBIE MOJIEJIN C BBIJIETICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa JUIs
ornpezeNneHus crocoda pereHus 3agady B
COOTBETCTBUU C CUTYyallUEN

117 6 TTpeoOpa3oBBIBATH MOJCIIHU C 1ETBIO BBISBICHUS
OOIIMX 3aKOHOB, ONPEAEISIOMUX JaHHYIO
MPEAMETHYIO 001acTh

1177 TlepeBOAUTD CI0XKHYIO 110 COCTaBY
(MHOrOacneKTHy10) HH(pOpMaLIHIO U3 rpaprUUecKoro
win (GopMaTM30BaHHOTO (CUMBOJIBHOTO)
MIPEJICTaBICHUS B TEKCTOBOE, U HA000pOT

II7 3 CTpouTh CXEMY, JITOPUTM JIEUCTBHUS,
UCIPABIIATH WM BOCCTAHABIINBATH HEU3BECTHBIM
paHee aJrOpUTM Ha OCHOBE HUMEIOIIEToCs 3HaHHsI 00
00BeKTe, K KOTOPOMY MPUMEHSETCS allTOPUTM

1179 CTpouTh 10Ka3aTeabCTBO: MIPSIMOE, KOCBEHHOE,
OT MIPOTUBHOTO

IT7.10 AHanu3upoBaTh/pedreKCUpoBaTh ONBIT
pa3pabOTKHU U pean3aiii y4eOHOTO MPOEKTa,
UCCIIE0BaHMs (TEOPETUYECKOT 0, IMITUPUIECKOTO)
Ha OCHOBE MPEJIOKEHHON MPoOJIEeMHON CUTYalluH,
MOCTaBJIEHHOW IENT W/UJIH 3aJJaHHBIX KPUTEPHEB
OLICHKH MPOJIyKTa/pe3ysbTaTa

ITocTtanoBka u
pelieHrne yueOHbIX
3aJ1a4, BKJIIFOYArOIIas
MOJEIUPOBAHUE
IlosTanHoe
dbopmHpoOBaHUE
YMCTBEHHBIX
NEeUCTBUHI

MeToa MEHTaITLHBIX
KapT

Keiic-meron

Meroa npoexkToB
VYuebno-
HCCIIeA0BaTENbCKas
JIeTEeIIEHOCTD




YHuBepcajbHbIe
y4eOHbIe
AeHCTBUSA

MertanpeamMeTHble pe3yJibTAThI

Tunoskle 3a1a4u
npuMmeHenus YY/{

Ils CmrbIciIoBOE
YTCHUC

Ilg 1 Haxonuth B TekcTe TpeOyemyro nHpopmariuio (B
COOTBETCTBUHU C LIETSIMU CBOEH JESATEILHOCTH);

113> OpueHTHPOBATHCS B COACPKAHUH TEKCTA,
IOHMMATb LEJIOCTHBIA CMBICH TEKCTA,
CTPYKTYpUPOBATh TEKCT;

Il 3 YcranaBiauBaTh B3aUMOCBSI3b OMMCAHHBIX B
TEKCTE COOBITH, SIBICHUH, MPOIECCOB;

113 4 Pe3toMUpOBaTh TJIABHYIO UJICIO TEKCTA;

I35 [TpeoOpa3oBBIBaTh TEKCT, «IIEPEBOIS €TO B

Crparerun
CMBICIIOBOTO YTCHUS
Huckyccus

MeTtox MeHTaIbHBIX
KapT

Keitic-meTon
JleOatnl

Meto npoeKToB
VYuebHo-

JIPYTYI0 MOJaJIbHOCTh, HHTEPIIPETUPOBATH TEKCT HCCIIE0BATEIIbCKAsS
(Xy10’KECTBEHHBIN U HEXY0KECTBEHHBIN — JESITENIbHOCTD
y4eOHBIN, HAyYHO-TIOMYJISIPHBINA, HH()OPMAIITMOHHBIH,
tekcT non-fiction);

1136 Kputruuecku oLleHUBaTh coiepKaHue u Gopmy
TEKCTa.

113 7CuctemaTu3upoBarh, CONOCTABIIATS,
aHAJIN3UPOBATh, 0000IIATh U UHTEPIPETUPOBATH
MH(POPMALINIO, COAEPIKAILYIOCS B TOTOBBIX
UH(POPMALMOHHBIX 00bEKTaxX

Il g Boinensars riiaBHyI0 U H30BITOUHYIO
UH(OPMALINIO, BHIOIHATH CMBICIIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB, MBICIIEH; IPEICTABIATD
nH(OPMAIIHIO B CXKATOH CIIOBecHOU (popme (B BHIIE
IUIaHa UJIM T€3MCOB) U B HATJISIHO-CUMBOJIMYECKOM
dopme (B BuzE TaOIHUI, rpadUIECKUX CXEM U
Jyarpamm, KapT HOHATHNA — KOHLIENITyaJIbHBIX
Jarpamm, OIOPHBIX KOHCIIEKTOB)

1139 3an10NTHATH U AONOJIHSTH TaOJIMIIBI, CXEMBI,
JMarpamMmbl, TEKCThI

Il ®opmuposanue | Ils.1 OnpenensaTs CBOE OTHOLIEHHE K TPUPOJAHON Okooro-

U pa3BUTHE cpene oOpa3oBaTenbHas

9KOJIOTMYECKOTO 115> AHanM3UpOBATh BIUSHUE dKOJIOTHUYECKUX JESATENIBHOCTD

MBIILIICHHUS, (bakTOpoB Ha cpeay OOUTaHUS KUBBIX OPraHU3MOB

YMEHHE Il93 ITpoBOAUTE IPUYMHHBINA U BEPOATHOCTHBIN

MIPUMEHSTH €T0 B aQHAJIU3 3KOJIOTUYECKUX CUTYyalui

no3HaBatenbHoOM, | 1194 IIporao3upoBaTh H3MEHEHUS CUTYaLlUU IIPU

KOMMYHUKATUBHOW | CMEHE JeHCTBUS OAHOTO (hakTopa Ha IelCTBUE

, COLIMAJIbHOM apyroro (akropa

MIPAKTUKE U Il 5 PactipoCcTpaHATh SKOJOTUYECKHE 3HAHUS U

npoeCCUOHANIBHO | YYaCTBOBAThH B MPAKTUUECKUX JeJIaX IO 3alIUTe

Wi OpUEHTALIHI OKPY’KaroIlleH cpesl
Iy 6 Beipaxxath CBOE OTHOLIEHUE K IPUPOJIE YEPE3
PUCYHKH, COUMHEHUS], MOJIEIIU, TPOEKTHbIE PA0OTHI

II10 PazButue ITp1 OnpenensiTh HEOOXOAUMBIE KITFOUEBBIE [Ipumenenne UKT

MOTHBAIIMH K ITOMCKOBBIE CJIOBA U 3aIIPOCHI VYy4eOHo-

OBJIAJICHUIO 11102 OcylecTBISITh B3aUMOJIEHCTBUE C II03HABATEJIbHbBIE

KyJIbTYpOi 3JIEKTPOHHBIMU TOMCKOBBIMHU CHCTEMaMH, (yueOHo-

aKTUBHOTO CJIOBapsIMU IIPAKTUYECKHE) 3a7a4n

HCIOJIb30BAaHUS 11103 ®opMUpPOBATH MHOKECTBEHHYIO BBIOOPKY U3 Ha, UCIIOJIb30BaHUE

clI0Bapen u MOUCKOBBIX UCTOYHHUKOB JJIs1 00bEKTUBU3ALIUI MeTton npoeKkToB

JIPYTHX

pe3yJIbTaTOB MOUCKA

YuebHo-
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MTOMCKOBBIX IT10.4 COOTHOCUTH MOJTYYEHHBIE PE3YNIbTAThHI IOMCKA | HCCIIeI0BaTEIbCKast
CUCTEM CO CBOEH J1eATENbHOCTHIO JIESITENIbHOCTD
KoMMyHHMKATHBHBbIE YHHUBEPCAJIbHBIE Y4eOHbIe JeilCTBUS
K11 Yvenue K111 OnpeniensitTe BO3MOXHBIE POJIM B COBMECTHOM Opranuszanus
OpraHU30BBIBATH JESITEIIbHOCTH yueOHOro
yueOHoe K112 Urpath onpeneneHHyto posib B COBMECTHOM COTPYJIHHYECTBA
COTPYIHUYECTBO U | ACSTEILHOCTU Texnonorus
COBMECTHYIO K113 IlppHMMaTh MO3UIUIO COOECETHNKA, TOHUMAas | (POPMHUPYIOIIETO
JEeSITeNIbHOCTD C MO3UIUIO APYTOro, pa3inydaTh B €ro pey: MHEHHE (6e30T™MeTOYHOTO)
YUHTEIIEM U (TOUKy 3peHus), 10Ka3aTenbCTBO (apryMEHTHI), OLICHUBAaHHUS
CBEPCTHUKAMH; (bakThl; TUIIOTE3bI, AKCUOMBI, TEOPUHU Huckyccus
paboTaTh K114 OnipeniensiTh CBOU ACUCTBUS U JCHCTBHS DKoJoro-
WHIUBUAYAIBHO U | TAPTHEPA, KOTOPHIE CIIOCOOCTBOBAIIU MIIH oOpa3zoBaTenbHas
B IpyMIIE: IPENSITCTBOBAIM MPOTYKTUBHOM KOMMYHUKAIIUU JESITENIbHOCTD
HaXOJUTh 00IIee K115 Ctpouth no3UTHBHBIE OTHOIIIEHHUS B miporiecce | Keiic-meton
pelieHue u yueOHO! 1 NTO3HABATEJIbHON 1€ATEIbHOCTU Meroa npoexToB
paspemiarb K116 KoppekTHO 1 apryMeHTHPOBAaHHO OTCTauBaTh (rpymrmoBsie)
KOH(JIMKTHI Ha CBOIO TOUKY 3pEHHUs, B JUCKYCCUU YMETh BbIBUraTh | JleGaTsl
OCHOBE KOHTPapryMeHTHI, epedpa3upoBaTh CBOIO MBICTh
COIJIACOBaHUs (BJ1afiIeHNe MEXaHM3MOM SKBUBAJICHTHBIX 3aMEH)
no3unuii v yuera | K117 Kpurnyecku oTHOCUTBCS K COOCTBEHHOMY
HUHTEPECOB; MHEHHUIO, C IOCTOMHCTBOM IIPU3HABATh
dbopMynupoBath, OImMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TaKOBO) U
apryMEeHTHUPOBaTh | KOPPEKTUPOBATH €r0
u otcrauBath cBoe | Ki1g Ilpemiarats anpTepHaTUBHOE pEIICHUE B
MHeHHe (yueOHOe | KOH(JIMKTHOHM CUTYaIlH
coTpyaHndecTBo) | K11.9BbaensTs oOu1yto TOUKy 3peHUs B AUCKYCCUU

K11.10 JloroBapuBaThcs 0 MpaBuiIax U BOIpocax s

00CYX/IeHUS B COOTBETCTBUH C ITOCTABJICHHOM mepes

IPYIIION 3a1a4yeit

K11.11 Opranu3oBbIBaTh yueOHOE B3aMMO/ICHCTBHE B

rpynne (onpeaensTs oOure eI, pacupeaeaTh

POJIM, JOTOBapUBATHCS IPYT C IPYTOM U T. 11.)

K112 YeTpaHATh B paMKax JAMAajIora pa3pbiBbl B

KOMMYHHKAIMH, 00YCIIOBJIECHHBIE

HENIOHMMaHUEM/HENPUSITUEM CO CTOPOHBI

cobeceHMKa 3a/1a41, (OPMBI HITU COAEPIKAHUS

Jasora
K12 YMmeHnue K121 OnpenensiTe 3a1a4y KOMMYHUKALUK U B Opranuzanus
OCO3HaHHO COOTBETCTBUU C HEW OTOMPATH peueBble CPEICTBA yueOHOTo
WCIIOJIb30BaTh K122 OTOMpaTh 1 UCTIONB30BaTh pEUEBbIe CPEICTBA B | COTPYAHUYECTBA
pedeBbIe CpeCTBa | Mpoliecce KOMMYHUKAIIUU C APYTUMHU JIIOIbMU Huckyccus
B COOTBETCTBUM C | (AMAJOTr B Mape, B Majol Tpymnmne u T. 1.) Keiic-meTon
3amaueit K123 IlpencTaBisTh B yCTHOM HIJIM THCHbMEHHOM Jebatnl
KOMMYHHKAITUU (dopme pa3BepHYTHI IJIaH COOCTBEHHON VYyebHo-
JUISL BBIPQXKEHUS JESITEIIbBHOCTH [03HABaTEJbHbIE
CBOMX YYBCTB, K124 CoGumro1aTh HOpMBI ITyOJTMYHOM peun, (yuebHo-

MBICTIEH U
noTpeOHOoCTEN 15t
IUTAHUPOBAHUS U

PEriIaMEHT B MOHOJIOTC U TUCKYCCHU B
COOTBCTCTBHH C KOMMYHHKaTHBHOﬁ 32[,[[8.‘-16171
K125 Beicka3pIBaTh 1 00OCHOBBIBATH MHEHHE

perymsiiuy CBOen

(CY)KIICHI/IC) 1 3arpalinBaTb MHCHHC MMAPTHEPA B

MPaKTUYECKHE) 3a/1a4H
Ha KOMMYHUKALIHIO
VY4ebHo-
MCCIIEIOBATEIbCKAs
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NEeSATEIbHOCTH; paMKax auanora JIeATEIbHOCTh
BiafeHue yctHou | K126 [IpyHuMaTh peiieHue B X04€ IHaora u
Y IACbMEHHOU COTJIaCOBBIBATh €T0 ¢ COOECETHUKOM
peusbto, K127 Co3iaBath MUCbMEHHBIE «KIUITUPOBAHHBIE» U
MOHOJIOTMYECKON | OPUTMHAJIBbHBIE TEKCThI C UCIIOIb30BAHUEM
KOHTEKCTHOU HEOOXOJIUMBIX PEUYEBBIX CPEICTB
peUbIo K1, g Vicnionb3oBath BepOaIbHBIC CPEICTBA
(KOMMYHHKAIIHS ) (cpencTBa JOTUYECKOM CBSI3M) IS BBIJCTICHUS

CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS

K129 Vcnionb3oBath HeBepOaIbHbIE CPEACTBA UITU

HarJsHble MaTepUabl,

MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE MTOJT PYKOBOJICTBOM

YUUTENS

K210 JlenaTh OLIEHOYHBIN BBIBOJ O JOCTHKEHUU

1[eJI1 KOMMYHMKAI[UU HETIOCPEICTBEHHO OCIIe

3aBEpILECHUS] KOMMYHUKAaTUBHOTO KOHTaKTa U

000CHOBBIBATh €TI0
K3 K131 LleneHanpaBiieHHO UCKATh U UCIIOJIB30BATh [Ipumenenne UKT
®opmupoBanue 1 | ”HGOPMAIIMOHHBIE PECYPChI, HEOOXOUMbIE AJIs Yy4eOHo-
pasButTue pelieHns yueOHBIX U MPAKTUYECKUX 3a]1a4 C IIO3HABATEJIbHbBIE
KOMIIETEHTHOCTU B | momo1pto cpeacts UKT (yuebHo-
obacTu K132 Bo1bupaTh, CTPOUTH U UCIIOIb30BATh IPAKTUYECKUE) 3a]aun
HCII0JIb30BAHUS aJICKBaTHYIO WH(OPMAITMOHHYIO MOAEIH IS Ha MCIIO0JIb30BaHUE
nH(OPMALIMOHHO- | MIepelauu CBOUX MbIciel cpeactBamu ecrectBeHHbIX | UKT ans oOyuenus
KOMMYHHUKAIIMOHH | U ()OPMAIIbHBIX SI3IKOB B COOTBETCTBHH C MeTto IpoeKToB
BIX TEXHOJIOTHI YCIIOBUSIMU KOMMYHUKALIMH Yy4eOHo-
(UKT- K133 Boiaensate mHGOpPMAIIMOHHBIHN acleKT 3a/1a4H, HCCIIEI0BATENbCKAs
KOMIIETEHTHOCTb) | OIIEpPUPOBATH JaHHBIMU, UCIIOIb30BaTh MOJEIIb JESATENIBHOCTD

pelieHus 3a1auun

K134 Vicnionb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU
(BKJIrOYAst BBIOOD a/IEKBATHBIX 3a/1aye
MHCTPYMEHTAIBHBIX IPOrPaMMHO-aIIaPATHBIX
CPEJICTB ¥ CEPBUCOB) JUIsI pEIICHUS
MH(POPMALIMOHHBIX 1 KOMMYHHUKAIIHOHHBIX Y4EOHBIX
3a/1a4, B TOM YHUCJIE: BHIYMCIIEHUE, HATTHCAHUE
nUceM, COUMHEHHH, JOKIa10B, pedepaToB, co3ganue
MpE3EHTALHN U Jp.

K135 Vicrionp30BaTh HHPOPMALIUIO C YYETOM
TUYECKUX U NMPABOBBIX HOPM

K136 Co3naBaTh HH(OPMAIIMOHHBIE PECYPCHI
pa3HOro TUIIA U AJISl pa3HbIX ayIUTOPUH, COONIONATH
UH(OPMALIMOHHYIO TUTHEHY.

1.3.IlpeameTHbIe pe3yIbTAThI

Pasnen (Tema)

IIpenmeTHbIe pe3yJIbTaThI

DopMbI KOHTPOJIA

NPOrpaMMmsblI TeKy1lero KOHTPOoJIst
yCIIeBAEMOCTH

Beenenue

4 yaca

BBenenue ‘ Ooyuarwmuiicss HAy4YUTCH




8 kiaacc
4 yaca

XapaKTepU30BaTh OCHOBHBIE METO b IO3HAHUS:
HaOItoIeHNe, U3MEPEHUE, SKCTICPUMEHT,
MOOenuposanue

PaCKpbBIBATE CMBICIT OCHOBHBIX XUMHUYCCKUX MMOHATHH
«aToOM», «MOJICKYJIa», «XHUMUYECKUMN 9JICMCHT,
«IIPOCTOE BEHIECTBO», KCIOKHOEC BCIICCTBOY,
HCIIOJIb3YA 3HAKOBYIO CUCTCMY XHMMUU

pas3iindaTb XUMHYCCKUEC U (bHSquCKI/IC SABJICHUA

Ha3bIBaTh XUMHYECKHUE JIEMEHTHI U
Xapaxkmepuso8ams uUx Ha 0CHOBe NONONHCEHUS 8
Ilepuoouyeckoil cucmeme

OTIpEJIEIISATh COCTAB BEHIECTB M0 UX (hopMyrnam

PA3bACHAMb UHDOPMAYUIO, KOMOPYIO HeCym
XuMuueckue 3HaKu, oopmynvl U ypasHeHus

Junarnoctudeckas
KOHTpOJIbHAsA paboTa

TepMUHOIOTUYECKHI
JUKTaHT

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U
MOJISIPHYIO MaccChl BELIECTB

BBIYHUCIISITH MACCOBYIO JIOJIO0 XUMUYECKOTO JIEMEHTA
1o Gpopmysie CoeIMHEHUS

OOBSICHATh GU3NUECKUI CMBICIT aTOMHOT'O
(MOps,AKOBOr0) HOMEpa XMMUYECKOTO AJIEMEHTA,
HOMEPOB T'PYIIBI U IEPHOA B IEPUOTUUECKOM
cucreme /1. 1. Menpneneesa

YCMAaHAGIUBAMY 63AUMOCEA3L MeMcOy hakmopamu
HCUBOTL U HEHCUBOU NPUPOODBL, 0EAMETLHOCHbIO
Yen06eKa u COCMoaHueM OKpyxcaiouieil cpeowvl,
HOKA3b16aMb POJIb AHMPONOZEHHO20 (hakmopa 6
3azpA3HeHUU OKpyHcaroueil cpeosl
npeonpuAmMuUAMU YEPHOU U YBEMHOU MEMANIypuu
Ypana

CaMocTrosTenbHas
paborta

Oodyuarouguiica noayuum 03MOHCHOCHb HAYUUMbCA

00beKMUEHO oyeHueambs Z/IH¢OPM¢1L;M}0 0 eeujecmeax
U Xumudeckux npoyeccax

0COo3HaeAaNmb 3HA4YCeHUe meopemudecKux 3HAHUU NO
XUMUU 075 npaxmu%czcoﬁ OesimeibHOCMU Yel08eKd

8 yacos

ATOMBI XUMHY€CKHX 3JIEMEHTOB

ATOMBI
XMMHYECKHX
3JIEMEHTOB

8 kiacc

9 yacos

OOyyaommiicss HAyYUTCs

PaCKpbBIBATH CMBICII OCHOBHOT'O XUMHUYCCKOT'O
IOHATHUA «BAJICHTHOCTB», UCIIOJIb3Yys 3HAKOBYIO
CUCTCMY XUMHU

Gdopmynuposams llepuoouueckuti 3aKoH, 00BACHAMD
CMPYKMypy U uHgopmayuro, KOmopyio Hecem
Ilepuoouueckasn cucmema Xumuueckux 91eMeHmos
Jl. U. Menoeneesa

PacKpbIBaTh CMBICIT 3aKOHA aTOMHO-MOJIEKYJISIPHON
TEOpUu

packpbIBaTh cMbIch [leproaudeckoro 3akoHa
. . MenaeneeBa

COCTABJISITh CXEMBI CTPOEHHSI ATOMOB IepBbIX 20 B
[Tepuonnueckoit cucreme /1. 1. Menneneesa

ONUCHIBAMb CIMPOEHUE AMOMO8 XUMUYECKUX
anemenmos Ne 1-20 u 26 u omobpasxicams ux ¢
NnOMOWbIO CXem

TepMUHOIIOTUYECKHI
JIAKTaHT




OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOSHUS
aTOMOB, CBOWCTB 3JIEMEHTOB B MpEeIax MabIX
MIEPHOJIOB U TJIABHBIX NOJTPYIII

XapaKTEePU30BaTh XUMUUYECKUE FJIEMEHTHI (OT
BOJIOPO/A J10 KaJblKs) HA OCHOBE UX IMOJIOKEHUS B
nepuoanueckoit cucreme J[.M. Menzaeneesa u
0c00EHHOCTEH CTPOCHHS UX ATOMOB

PacKpbIBaTh CMBICI MOHATUN: «XUMUYECKAs CBSI3bY,
«AIEKTPOOTPULIATEITLHOCTH

OIIPCACIIATL BU XHUMHUYECKOM CBSI3HU B
HCOPraHN4YCCKUX COCANHCHUAX

M300paXkaTh CXEMBI CTPOSHUS MOJIEKYJI BEIIECTB,
00pa30BaHHBIX PA3HBIMH BHJIAMU XHMHUYECKUX
CBsI3el

OIIPEACIIATh BAJICHTHOCTH aTOMa 3JICMEHTA B
COCANHCHUAX

COCTaBJISATh (OPMYITbI OMHAPHBIX COETMHEHUI

CamocTrosTenbHas
paborta
KonTposnbhas padora

Odyuarouguiica noayuum 03MOHCHOCHb HAYUUMbCA

Xapaxkmepuzo8ams gewecmad no cocmasy,
CMPOEHUIO U CBOLICBAM, YCMAHABIUBAMb
NPUYUHHO-CEOCMBEHHBLE CEA3U MEHCOY OAHHBIMU
Xapakxmepucmukamu 6eujecmaed

0OCO3HAa6aAmMb 3HAYeHUe meopemudecKux 3HAHUU NO
XUMUU 05l npaxmuuecxoﬁ OesimeibHOCHU Yel08eKd

npUBOOUMb NPUMEPDL GIUAHUA PAOUOAKMUBHBIX
U3JIYYEHUIl HA JHCUBbLE OP2AHUIMBL HA NpUMeEpe
Yenabunckou oonacmu

6 yacoB

IIpocThie BemecTBa

IIpocrele
BellecTBa
8 kaacc
6 uacos

OOyvarommiicss HAyYNTCH

Xapakmepuzoeanib nojlodiceHue memaiiiloe U
Hememasioe 6 Hepuodu%cxoﬁ cucmeme 371eMEHRMOeE,
CMpoOEeHUe ux anomoe u Kpucmaiiioe, 06u4ue
qbusuquKue U Xumu4eckue ceoucmed

OTPEeIEIATh TPUHAIIICKHOCTh BEIIECTB K
ONPEJIETICHHOMY KJIaCCy COETMHEHUM

ONMCBIBATh CBOMCTBA TBEPABIX, )KUJIKHUX,
ra3000pa3HbIX BEIIECTB, BBIACTSA UX CYILIECTBEHHbIE
MIPU3HAKU

Kaaccupuyuposams npocmole (Memaivl,
HeMemanvl, O1a2opoOHble 2A3bl)

00BACHAMD MH02006pa3ue npocmslx seuiecne
A6JIEeHUeM alilomponuu U yKasvledimsvp ee npudursl

TepMUHOTOTUYECKHI
JUKTaHT

pacKpbIBaTh CMBICI 3aKOHa ABOTaIpo

BBIYHUCIISITH KOJIMYECTBO, 00BEM MJTH MAacCy BEIIeCcTBa
10 KOJMYECTBY, 00bEMY, Macce pPeareHTOB WU
MPOAYKTOB PEAKIIUH

npu6oOUmMb RPUMEPHLL MECHOPOHCOCHUN NOSIEIHBIX
UCKONAeMbIX 6 pezuone, NOKA3bléamy pojib
AHMPONO2EHHO20 PaKmopa é 3azpA3HeHUU
OKpycarouieil cpedvl npeonpuamuamu Ypaia

CamMmocTosTenbpHas
pabota

OOyyarommiicst NOJYYUT BO3MOKHOCTh HAYYHTHCS




Xapaxkmepuzo8ams 8euecmad no cocmasy,
CMPOEHUIO U CBOUCMBAM, YCMAHABIUBAMb
NPUHUHHO-CIEOCMBEHHBLE CEA3U MENCOY OAHHBIMU
Xapakxmepucmukamu 8eujecmad

UCNOIb306aMb NPUOOPemeHHble 3HAHU OJis
9KOI02UYECKU SPAMOMHO20 NOBEOCHUS 8
OKpydfcaroueli cpeoe

00beKMUEHO oyerueanlsb qubOpMClLﬂﬂO 0 seujecmeax
U Xumu4decKux npoyeccax

0CO3HABAMb 3HAUCHUE MEOPEMUYECKUX 3HAHUL NO
XUMUU OJis1 NPAKMUYECKOU 0esimelbHOCMU Y4eNl08eKd

cpasnusams npupoonvie ocovennocmu Fscnozo
Ypana u ycnosus ¢popmuposanun u coxpanenun
noae3nvlx uckonaemvlx na FOxcnom Ypane

npooOUmMb pacuemsl N0 XUMU4eCKUM opmynam u
VDABHEHUAM.:

— ¢ ucnoavzosanuem npasuna I ei-Jlroccaka 06
00bEMHBIX OMHOUEHUAX 2A308

—  C UCNONBb308AHUEM NOHAMUL «KKMOJIbY, «MMOJIbY,
«uucio A602aopoy

CoenyHeHNsI XUMHUYECKHUX YJIEMEHTOB
14 yacoB

CoeqnHeHNs
XUMHYECKHX
3JIEMEHTOB

8 kaacc

14 yacoe

O0yyammiicsi HAYYUTCH

Ha3bIBaTb COCAUHCHUA N3YUCHHBIX KJIACCOB
HCOPIraHMYCCKUX BCIICCTB

XapaKTepu30BaTh (HU3NUECKHE U XUMHUECKUE
CBOICTBa OCHOBHBIX KJIACCOB HEOPTaHUUYECKHX
BEIMISCTB: OKCHJIOB, KMCIJIOT, OCHOBAHH, COJICH

ONpeEeATh NPUHAIIEKHOCTh BEUIECTB K
ONPEACICHHOMY KJIACCy COEANHEHMI

KAACCUPUYUPOBAms CL0HCHbIE 8euecmaa (OuHapHble
COeOUHEeHUsl, 8 MOM YUCTIe U OKCUObL, a MAKHCe
2UOPOKCUOBL — KUCTOMDbL, OCHOBAHUSL, AM@POmepHbvle
2UOPOKCUObL U COIU)

COCTaBJIATH (bOpMy.HBI HEOPTaHNYCCKUX COE€IUHEHUI
HN3YUYCHHBIX KJIACCOB

XapaKTepU30BaTh (PU3NYECKUE U XUMUUYECKUE
CBOIICTBAa BOJIbBI

COCTaBJISITh (OPMYJIbl OMHAPHBIX COETMHEHUI

XapakTepU30BaTh B3aUMOCBSI3b MEXKIY KIaCCaMHU
HEOPraHWYECKUX COCTMHEHUN

cocmaesiisiimos d)OpMy]Zbl OKCUOO08 XUMUYECKUX
IJIEMEHNO6 U COOMBEMCMEYIOUUX UM eudeKcu()oe

OMPEACIIATh CTCIICHDb OKUCJICHUSA aTOMa 3JICMCHTA B
COCINHCHNHU

OMPEACIIATh BAJICHTHOCTD ATOMA 3JICMCHTA B
COCANHCHUAX

3anucbi8ams CMpyKmMypHvie Qopmyisl
MOJLEKYNAPHBIX COCOUHEHUL U (hOPMYTIbHbIE OUHUYDL
UOHHBIX COCOUHEHUU NO 8ATIEHMHOCTU, CIMENeHAM
OKUCIeHUs. UNU 3aPSOAM UOHO8

XapaKTEePU30BaTh 3aBUCUMOCTh (PU3UIECKUX CBOMCTB
BEIIECTB OT TUIA KPUCTAJUIMYECKOW PEIIETKU

TepMUHOTOTUYECKHI
JUKTaHT
KonTpomabnas padbora




XapaKTEPU30BaTh B3aUMOCBS3b MEXKIY KIIACCAMU
HEOPraHWYECKUX COCIMHEHUN

PACKPBIBATH CMBICII IIOHATUSA «PaCTBOP»

npOU3800UMb XUMUYECKUE paACiembl C
UCNONIL308AHUEM NOHAMUL «MACCO8AS 005
gewecmeaa 8 cmecuy, «KOJIU4ecmso 6eujecmseay,
«MOJAPHBIL 00beM» O hopmynam u ypagHeHUsM
peaxyuti

HPUBOOUNL NPUMEDPBL MECHOPOIHCOCHUTL PYO
YEePHBIX U YGEMHBIX Memanoe 6 Yenadbunckoi
obnacmu

BBIYUCIISATH MACCOBYIO JIOJIFO PAaCTBOPEHHOTO
BEILIECTBA B PAaCTBOPE

paciio3HaBaTh OIBITHBIM IIYTEM paCTBOPbI KUCJIOT 1
IIeI04el Mo U3MEHEHUIO OKpaCK1 MHAUKATOpa

IIPOBOAWTE OIIBITHI, IOATBEPKAAOINE XUMUYCCKUE
CBOICTBA HN3YUCHHBIX KJIACCOB HCOPraHNYCCKUX
BCIICCTB

co0uro1aTh mpaBuiia 0€30MacHoON paboThI IpU
[POBE/ICHHUH OIBITOB

M0JIb30BaThCs 1a00PaTOPHBIM 00OPYIOBAHUEM U
MOCYAOM

JlaGoparopHas
padora
«Omnpenenenue pH
PacTBOPOB KUCIIOTHI,
HIETIOYU U BOJBD)

JlaGopaTropHas
pabora
«KauecTBennas
peakuus Ha
YTJICKUCIIBIN Ta3

Odyuarouguiica noayuum 03MOHCHOCHb HAYUUMbCA

8b106UAMNb U NPOBEPSAMb IKCNEPUMEHMATILHO
2UNOme3bl 0 XUMUYECKUX COUCMBAX 6eujecms Ha
OCHOB€e UX COCMasa u Cmpoenus, ux cnocooHocmu
6CMynamo 6 Xumuyeckue peakyuu, o xapakmepe u
NPOOYKMAX PA3IUYHBIX XUMUYECKUX PeaKyull

Xapaxkmepuzoeams 8euecmad no cocmaay,
CMPOEHUIO U CBOLCBAM, YCIMAHABIUBAMb
NPUYUHHO-CIEOCMBEHHBLE CEA3U MEHCOY OAHHBIMU
XapaKmepucmuKam 6eujecmed

PasIuuams xumuieckue oovexmsl (6 cmamuxe):

— XUMUYecKUue dIeMeHMbl U NPOCMble 8eujecmad

— Memannvl U HeMemaivl U Xapakmepuzo8ams
OMHOCUMENbHOCIb NPUHAOTIEHCHOCTU MAKUX
00beKmo6 K motui Uy UHOU epynne

— OpeaHuyecKue u HeopP2aHUYECKUe COCOUHEHUs.

— 2UOpPOKCUObL (KUCTOPOOCoOepIcalyue KUCIOMbL,
OCHOBAHUS, ampomepHbvie 2UOPOKCUObL)

— OKCUObL Heconeobpaszyroujue u coieoopasyujue
(Kuciomusie, OCHOBHbIE, amhomepHbvie)

— cucmemamuyecKkue u mpusualbHvle mepMuHbl
XUMUYECKOU HOMEHKAAMYpPbl

— 3HAKO0BYIO cUCmeMy 6 Xumuu (3HaKu u popmyivl,
UHOEKCbL U KOdhhuyuenmol, CmpykmypHbvie u
MONEKYNAPHbLE POPMYIIbL, MONEKVIAPHbIE YDAGHEHUSL
peakyuil, 0003HAYEeHUsL CMeNneHU OKUCTIeHUs 8
Gopmyne Xumuyecko2o coeOuHens)

ucnojlib3o6aniob npuo6pemeHHble SHAHUSA 015
IKOJI0cU4eCKU cpdmMomHoco noeeoeHUs 8




OKpYrcarouell cpeoe

COOMHOCUMb

— MemaJlll, OCHOGHbIU OKCUO, OCHOBAHUE, COJlb

—  HemMemall, KUCIOMHbIU OKCUO, KUCTIOMA, COJlb

— cmpoenue amoma, 80 XUMUYECKOU CE513U, Mun
KPUCTALIUYECKOU peulemKu u pusuyeckue
ceolicmea seujecmasa

— HaxodicOeHue 31eMeHmo8 8 npupooe u
NPOMbIULLIEHHbIE CNOCOObL UX NOTYHEHUs.

— HeobXo0uMoCmb XUMUYECKO20 NPOU3BOOCMEA U
mpebo8anull K 0Xpane oKpyjicaioueil cpeobl

— HeobX00UMOCHb NPUMEHEHUSL COBPEMEHHBIX
sewecms u Mamepuailos u mpedosanust K
cOepedicerUio 300p06bsl

ucnojib3o6aniob npu06pemeHHbze KJro4eesvle
KomnemeHyuu npu 6blNOJIHEHUU NPOEKN 06 Z/ly'{€6H0'
UCCcne008amenbCKux 3a0ay no U3y4eHuro 6‘601267’}’16,
cnocobos NnoJly4eHus u pacno3nasanusl 6euecme

00beKMUEHO oyeHueamos l/lquOpMaLﬂﬂO 0 eeujecmeax
U Xumu4decKux npoyeccax

KPUMUYECKU OMHOCUMbCS K NCE8OOHAYYHOLL
unpopmayuu, HedoOPoOcoeecmHOl pekiame 8
cpeocmaax mMaccosoll ungopmayuu

0CO3HABANb 3HAYCHUE MeOpeMUYECKUX 3HAHULL NO
XUMUU OIS npaKmuquKOL? oesamenbHOCmU Yel06eKd

€030a8amv MoOenu U cxemul OJisl peuleHusl Y4eOHbIX U
NO3HABAMENbHBIX 3A0aY

I/I3MeHeHI/Iﬂ, NMpoucCxoasiiue ¢ BeuecTBaMu

12 gyacoB

HUsmenenns, OOyyaromuiicss HAy4YUTCs

NPOUCXOASAIIME C | PACKPHIBATH CMBICI 3aKOHOB COXPaHEHUS MacChl CamocTrosTenbHas
BelecTBaMHU BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO- pabota

8 knace MOJIEKYJISIPHON TEOPUH

12 uacoe COCTaBJISITh YPAaBHEHUS] XUMUYECKUX pEaKLUN

d)opmyﬂupoeamb OCHOBHblE NOJIOHCEHUA AMOMHO-
MOJEKYIIAPHO2O YHEHUA

PaACKpBIBATE CMBIC]T OCHOBHBIX XUMHUYCCKUX TOHSATHH
«BAJICHTHOCTL», «XUMHNYCCKAA pCAKIUs», UCITOJIb3YA
3HAKOBYIO CUCTCEMY XUMHHN

OMPCACIIATH TUII XUMHUYCCKHUX peaKHHfI

Ha3bIBAThb IMPU3HAKU U YCJIOBUS NPOTCKAHUA U
npexpaujerusl XUMUICCKUX peaKuHﬁ

KJ'IaCCI/I(I)I/I]_[I/IPOBaTB XUMHUYCCKHUEC pCaKIUU 110
PAa3JIMYHBIM ITPpHU3HAKaM

BBIABJIATH ITPU3HAKU, CBUACTCIILCTBYIOIIIHUEC O
IMPOTCKAHUHN XHUMHYCCKOU PE€aKUU IMpH BBITTOJTHCHUN
XHUMHUYCCKOI'O OIIBITa

COCTABJISITb YPABHCHHA XUMHUYCCKHUX peaKum‘/'I

PacKpbIBaTh CMBICI OHATUH «TEII0BOM 3¢ ekt
peaKumy, «KMOJSIPHBII 00beM»

npueo()umb npumepsl npaAKmudecKozo
UCNO1b306AHUA XUMUUECKUX 3HAHUIL O
XUMUUECKUX ABJICHUAX U 3AKOHAX




(c yuemom HPIO0 Yenaovounckoi oonacmu)

MOJTH30BaTHCS JTA00OPATOPHBIM 000PYI0OBAaHUEM U
MOCYA0M

coOJro1aTh MpaBuiia 0e301macHON paboThI IPH
IMPOBCACHNH OIILITOB

JlaGoparopHas
padora
«3amMelieHye Meu B
pacTBope xJjopuaa
meu(ll) sxenezomy»

BBIUUCIIATH KOJMYECTBO, 00bEM HIIM MacCy BELIECTBA
10 KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB WU
IIPOJYKTOB PEaKLUU

KonTposnbnas padora

Odyuarouwuiica noayuum 603MOHCHOCHb HAYUUMbCA

OCO3HAasANMb 3HAYCeHUe meopemu4ecKux 3HAHULL NO
XUMUY 0N npaKmuquKoﬁ 0esamenbHOCmU Yel06eKd

onpeoenams 803MOHCHOCHb NPOMEKAHUSL
XUMUYECKUX peakyuil Ha OCHOge
INEKMPOXUMULECKO20 PAOA HANPAICEHUL

Memannos, psoa 31eKmpoompuyamenbHoCmu
HemMemanios, mabauysbl pacmeopumMoCcmu u ¢ yuemom
VCI08ULL UX NPOBEOEHs]

COONniHoOcunib.
— 9K3omepmudecKkue peakyuu u peakyuu copeHus
— KamaiumuueckKue u qbepMeHmamueHbzepeakuuu

00bACHAMb U OUCHUBAMD POJIb KAMATUIAMOPOE 8
mepMuyecKoil 00padomke Memasios U Cnia608 Ha
npeonpuamusax Yenabunckou odaracmu

npPoBOOUMb pacyemvl No XUMU4ecKum opmyaiam u
VPABHEHUAM.:

— N0 NPU2OMOBIEHUI0 PpACMBEOPa C
UCNONIb308AHUEM KPUCTNANLO2UOPAMNO8;

— 10 HAXO0XCOEHUIO OO0JIU 8bIX00A NPOOYKMA
peaxkyuu no OMHOWEHUIO K Mmeopemuiecku
BO3MOINCHOMY;

— ¢ ucnoavsosanuem npasuia I eii-JIroccaxka 0o
00BbEeMHBIX OMHOWEHUAX 24308,

— € UCNONBL308AHUEM NOHAMUL KKMOIbY, «KMMOJbY,
«uucno A6o02aopoy;

— N0 MEPMOXUMUYECKUM YPABHEHUAM PeaKyuu

IIpakTukym 1. «Ilpocreiimue onepanuy ¢ BemecTBOM»

4 yaca

IIpakTukym 1. OOyyaommiicss HAyYUTCs

«IIpocTreiimme coOro1aTh NpaBuiia 6e30macHoO paboThI IPU [MpakTHyeckas
onepanuu ¢ IIPOBEICHUH OIBITOB padorta
BeLeCTBOM) M0JIb30BaThCs 1a00PaTOPHBIM 00OPYJOBAHUEM U Ne 1

8 knace MOCY IO «JlabopatopHoe
4 yaca obopyoBaHue u

PacKpbIBaTh CMBICT MIOHSATHUS «PACTBOP»

nPOBOOUMb XUMUHECKULL IKCNEePUMEHN C
HEeYKOCHUMEeNbHbIM COONI00eHUeM NPAGUl MexXHUKU
bezonacrocmi.

— N0 YCMAHOBNIEeHUI0 KA4eCMBEHHO20 U
KOIUYECMBEHHO20 COCMABA COCOUHEHUS.

— NpU BbINOJHEHUU UCCTe008AMENLCKO20 NPOEKmAa

— 8 OOMAUHUX YCILOBUSAX

IIPUTOTOBIISATE PACTBOPHI C ONPEAECICHHON MacCOBOM
JI0JIEN paCTBOPEHHOI'O BEILIECTBA

pueMbl 00paleHus ¢
HuM. [IpaBuna
6e30macHoi paboTsl B
XUMHYECKON
nabopaTopun»
IIpakTnyeckas
pabdora

Ne 2

Ouncrka




3arpsA3HEHHON
ITOBAPEHHOM COJIU
IIpakTnyeckas
pabdora

Ne 3

[Ipusnaku
IIPOTEKaHUsA
XAMHYECKUX PEaKIUn
IIpakTnyeckas
pabdora

Ne 4
[Ipurorosnenue
pacTBOPOB C
ONPEACICHHON
MAacCOBOH JOJIEN
pPacTBOPEHHOTO
BEIIECTBA

Odyuarouguiica noayuum 603MOHCHOCHb HAYUUMbCA

Xapaxkmepuzo8ams geuecmed no cocmasy,
CMPOEHUIO U CBOLICBAM, YCIMAHABIUBAMb
NPUYUHHO-CEOCMBEHHBLE CEA3U MEHCOY OAHHBIMU
Xapakxmepucmukamu 6eujecmaed

0CO3HAaBANb 3HAYCHUE MeopeMUYECKUX 3HAHUL NO
XUMUU OIS npaKmuquKOL? oesamenbHOCmU Yen06eKd

PaCTBope}me. PaCTBopr. CaoiicTBa PACTBOPOB 3JICKTPOJUTOB

18 gyacos

PacrBopenue. OO0yuaromuiicss HayuYnTCst

PacTBopeI. PacKpbIBaTh CMBICII MMOHATUA «HMOHY, «KATUOH», CamocrosiTeJbHAsI
CaoiicTBa «AHUOH», «BJIEKTPOJUTHI», «HEIIIEKTPOJIUTHD, pabora
pacTBopoB «QIEKTPONMTHYECKAS AUCCOLUALUAY, COKUCIUTENbY, | luarnocTudyeckas
JJIEKTPOJIUTOB «CTETIEHb OKUCIIEHUS» «BOCCTAHOBUTEIIDY, KOHTPOJIbHAS

8 kmace «OKHUCIIEHUEY, «BOCCTAHOBIICHUE) padora

18 uacoe

PACKpPBIBATE CMBICTT TCOPHUUN BHCKTPOJII/ITI/ILIGCKOI\/JI
JAucConranmn

Gopmynuposams 0CHOBHbBLE NOJLOHCEHUS MEOPUU
NEKMPOIUMULECKOL OUCCOYUAYUU

OOBSICHATH CYIIHOCTh MPOIIECcca ANEKTPOIUTUYECKOM
JTMCCOITMAIIMY U PEAKIIMi HOHHOTO OOMEeHa

COCTABJISITh YPABHEHHUSI SJIEKTPOIUTHUECKOU
JIMCCOITHAIINHI KHUCJIIOT, IIeN0oYeH, coneH

cocmaesiisinib YpaeHeHUs peam;ud cyuacmuem
IJIEKMPOJIUMoOE 6 MOJEKYIAPHOM U UOHHOM suoax

ONpPCACIIATE OKHCIIMTECIb 1 BOCCTAHOBUTCIIb

COCTAaBJISATh YPAaBHCHUA OKHUCIIMTCIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKLII/Iﬁ C NOMOouyvbio Mmemooa
IJIEKMPOHHO2O bananca

COCTaBJISTh MOJHBIE M COKPAIICHHBIE HOHHBIC
ypaBHEHHUS peaKIy OOMeHa

OTIPEETISATH BO3MOKHOCTh MMPOTEKAHUSI PEAKITUi
MOHHOTO OOMEHa

NOKA3b16amMs poib AHMPONO2EHHO20 (haKkmopa 6
3a2pA3HEHUU OKpYdHcalouieil cpedvl
npeonpuamuamu 0xcnozo Ypana




KJIacCU(UIUPOBATH XUMUYECKUE PEAKLIUHU IO
pa3IMYHBIM NpPU3HAKAM

MOJIb30BaThCS JIAOOPATOPHBIM 00OPYOBAaHUEM U
MOCyA0M

co0uoaTh nmpaBuiia 0€30MacHoN paboThl IpU
HPOBE/ICHHUH OIBITOB

JlabopaTopHas
padora
«BzanmopeiicTBue
COJIEH C COJIIMU

Obyuarowuiica noayuum 603IMOHCHOCHb HAYUUMbCA

8b108U2AMb U NPOBEPAMb IKCNEPUMEHNATILHO
2UNOme3vl 0 XUMUYECKUX CBOUCMBAX 6eUecms Ha
OCHOBe UX COCMAasa U CMpPOeHUsl, UX CNOCOOHOCMU
e6cmynams 6 Xumudeckue peakyuu, o xapakmepe u
NPOOYKMAX pA3IUYHbIX XUMUYECKUX PeaKyull

Xapaxkmepuzoeams geuyecmad no cocmaay,
CMPOEHUIO U CBOUCMBAM, YCMAHABIUBAMb
NPUYUHHO-CEOCMBEHHBLE CEA3U MeNCOY OAHHBIMU
Xapaxmepucmukamu 8eujecmaed

cocmaesiisiinib MOJEKYJIAAPHbLE U NOJIHblEe UOHHblE
YPABHEHUA NO COKpAWEHRHbIM UOHHbIM YPABHEHUAM

6vl0enAmy cyujecmeennole 06aa1bHeoN02uYecKue
ceolicmea 600HvIX pecypcos Ha FOxcnom Ypane

pasiu4ams xumuueckue 00beKmol (8 OUHAMUKe):

— @usuueckue u xumuyecKkue CmopoHvl NPOYECcos
pacmeopenus u Ouccoyuayuu

—  OKUCIUMENbHO-80CCMAHOBUMENbHBLE PEaKyUull U
peaxkyuu oomena

— CXembl U YPAGHEHUs XUMUYECKUX Pearyuil

COONniHoOCcunib.
— O9K3omepmudecKkue peakyuu u peakyuu copeHus
— KamaiumuueckKue u qbepMeHmamueHbzepeaKuuu

pasiuuams xumuueckue 00bekmol (6 cmamuke):

— 3HAKOBYIO cucmemy 6 Xumuu (3HaKu u hopmyisl,
uHOeKcwyl U Koaghguyuenmsi, cmpykmypHvle u
MONEeKYIsApHbLE POPMYIIbL, MONEKYIAPHbIE U UOHHBIE
VpaeHeHus peakyuil, NOJHble U COKPAUEHHbLE
UOHHble YPAGHeHUs peakyull, 0603Ha1eHUs 3apa0a
UOHA 8 (hopMyTIe XUMUHLEeCKO20 COeOUHeHUs)

npocro3upoeantb cnocobHocmob seuecmea
npoAe6Ams OKUCiumeilbHvle uiu
B80CCMAHOBUMEIbHbIE CEOUCMEA C yuemom cmenexell
OKUCJIEHUA 2]1eMEHM OB, SXOO}ZM/;LLX 8 eco0 cocmdaes

cocmaensims YpagHeHus peaxkyut,
COOMBEMcmMBYIOUUX NOC1e008aMENbHOCMU
npespaujenuli HeOp2aHU4ecKux 6eecmes pasiudHblx
K1accos

ucnojlib3o06aniob npuo6pemeHHbze Kiro4eevle
KomnemeHyuu npu 6blNOJIHEHUU NPOEKN 06 l/lylle6H0'
UCcne008amenbeKux 3a0ay no U3y4€eruro CGOIZCI’I’[G,
cnocobos NoJIly4eHus u pacno3nasanusl 6euecme

AHATUZUPOBAMb COCMAB 800OHBIX PECYPCO8 PECUOHA
U OCHOGHDblE MEXHO2EHHbIE 3A2PAHUMENU HA
meppumopuu Yenaounckoii o6racmu

npoBooUmMdb pacuemsl N0 XUMU4eCKUM opmynam u
VPABHEeHUsIM.




— NO npucomoeleruro pacmeopa c
UCnojlb3o06arHuem Kpucmaﬂﬂoeudpamoe

IIpakTUKyM CBOICTB 3JIEKTPOJIUTOB
2 yaca

IIpakTUKyM
CBOMCTB
3JIEKTPOJIUTOB
8 kiacc

2 yaca

O0yyammiics HAYYUTCS

co0uoaTh nmpaBuiia 0€30MacHoN paboThl IpU
HPOBE/ICHHUU OIBITOB

MOJIb30BaThCs 1a00PATOPHBIM 00OPYIOBAHUEM U
1 (01671 (0)7

BbINOIHAMb 0003HAYEHHbIE 8 npoecpavime
IKCnepumenmaol, pacno3nasaniv HeopeaHuvecKue
eeuecmea no coomeemcmeayroumum npusHaKam

IIpakTHyeckas
pabora

Ne 5

Peaxmum nonnoro
oOmeHa
IIpakTnyeckas
pabdora

Ne 6

Pemenne
AKCIEPUMEHTAIbHBIX
3aJ1a4 I10 TEME
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COCTMHEHUN)

Odyuarouguiica noayuum 603MOHCHOCHb HAYUUMbCA

UCNOIb306aMb NPUOOPEemeHHble 3HAHUS 015
9KOJI02UYECKU SPAMOMHO20 NOBEOEHUs 8
OKpYcarouyell cpeoe

nPOBOOUMb XUMUYECKULL IKCNEPUMEHM C
HEYKOCHUMENbHbIM COONI00CHUCM NPABUIL MEeXHUKU
bezonacrocmu:

— NO YCMAHOBIIEHUI KAYeCMBEHHO20 U
KOJIUYECmMBEeHH020 COCMABd COeOUHeHUs

— Npu 6blNOJIHEHUU UCCIEe008AMENbCKO20 npoexkma
— 8 OOMAUIHUX YCHA06UAX

ucnojib3oeanisb npuo6pemeHHble Krodeesbvle
Komnemenyuu npu 6blNOJIHEHUU NPOEKNoe U y’{€6H0'
Uccne008amenbeKux 3a0ay no U3y4eHuro CGOZZCM&
cnoco6os noJjly4eHus u pacno3nasanusl 6eulecme

8b106USAMNY U NPOBEPSAMb IKCHEPUMEHMATILHO
2UNomeswvl 0 XUMUYECKUX CE0UCMBAX 6euecms Ha
OCHOB€e UX COCMasa u Cmpoenus, ux cnocooHocmu
sCcmynamo 6 Xumuyeckue peakyuu, o xapakmepe u
NPOOYKMAX PA3IUYHBIX XUMUYECKUX PeaKyull

BBenenue. O01mas XapakTepucTUKA XUMHYECKUX 3JIEMEHTOB M XMMHUYECKUX PeaKkuuid.
IMepuoauyeckuii 3akoH 1 Ileproanyeckasi cucreMa XMMHYECKUX JJIEMEHTOB

.. MenpaeneeBa
11 yacoB

BBenenue.
Oomasn
XapaKTepucTUKAa
XUMHYECKHX
3JIEMEHTOB U
XHUMHYECKHX
peaxkuuii.
Iepuoguyeckui
3aKOH U
epuoauyeckas
cucremMa

Ooyuarwmuiicss HAy4YUTCH

XapaKTepI/ISOBaTI) XUMHWUYCCKHUEC 3JICMCHTHBI (OT
BOJIOpOJA /10 KaJblKs) HA OCHOBE UX IMOJIOKEHUS B
nepuoanueckoit cucreme .M. Menzaeneesa u
0COOEHHOCTEH CTPOEHHUS UX aTOMOB

XapaKTepu30BaTh PU3NYECKUE U XUMUYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
BEIIIECTB: OKCHIOB, KMCJIOT, OCHOBAaHMM, COJCH

XapaKTepPU30BaTh B3aUMOCBSI3b MEXKIY KIaCCaMHU
HEOPraHWYECKUX COCTMHEHUN

Ha3bIBaTb (I)aKTOpBI, BJIMAIOIIMEC HAa CKOPOCTH

Jnarnoctuueckas
KOHTpOJIbHAs paboTa

KonTponbnas pabora




XUMHYECKHX
3JIEMEHTOB
J.H.
MenpaeieeBa
9 kaace

11 uacos

XMMHYECKON peaKiuu

00DACHAMY U OUEHUBAMD PO KAMATUIAMOPOE 8
mepmuuecKkoli 00padomKe Memanios u cnjiaeo8 Ha
npeonpuamuax Yenabunckoii odq1acmu

00BACHAMY 6IUAHUE PATUYHBIX PAKMOPOS HA
CKOPOCMb XUMUYECKUX PeaKyull

KJIACCU(UIIUPOBATH XUMUYCCKUE PEAKIIUHU T10
pa3IM4YHBIM IPU3HAKAM

BBIABJIATH ITPU3HAKU, CBUACTCIILCTBYIOIIHEC O
IIPOTCKAHNHN XHUMHYECKOU PE€aKuu Ipu BbINIOJIHEHUN
XHUMHUYCCKOI'O OIIbITa

MIPOBOJIUTH OMBITHI, TOJATBEPKIAIONTNE XUMUICCKHE
CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTaHUYECKHUX
BEILIECTB

JlaboparopHas pabota

Obyuarowuiica noayuum 603IMOHCHOCHb HAYUUMbCA

gvlogu2amo U npoeepsnb SKCnepumMermailbHo
2Unomesbl 0 XUMUYECKUX CEOUCMBAX seulecme Ha
OCHO8e Ux cocmaesa u cmpoerus, ux cnocobrHocmu
ecmynambs 6 XumMudeckKkue peakyuu, o xapakmepe u
npoéykmax PAa3IUYHbIX XUMUYECKUX peam;uﬁ

Xapakmepuzoeamsv 6ewecmed no CoCmaey,
CMPOEHUIO U CBOUCMBAM, YCMAHABIUBAMb
NPUYUHHO-CIeOCMBEHHblE C8:A3U MeAHCOY OAHHBIMU
Xapakxmepucmukamu eeujecmaed

npocHo3upoeano cnocobHocmos eseuecmea
NpoA6IAMmb OKUCIUNIE/IbHbLE UIU
B80CCMANOBUMEIbHbIE CBOUCMBA C yuemom cmeneneli
OKUCJIEHUS 9]1EMEHM 06, GXOOEWHX 6 €20 cocmaes

cocmaesiisinio YpaeHeHUs peam;ud,
coomeemcmeyrumux noCcae008amenbHOCmu
npeepaweHuﬁ HeopeaHu4eCcKux eewgecme pasluinblx
Kjaccoes

gvlogucamo u npoeepsntb IKCNEPUMEHMAlbHO
cunome3svl 0 pesyibmamax 6030elcmeust Pa3nuvdHblx
qbaKmopoe HA U3MEHeHUe CKopocmu XUMUYECKOU
peakyuu

PAasIuuams xumuieckue oovexmol (6 cmamuxe):

— cucmemamuyecKkue u mpusUaIbHvle MepMUHblL
XUMUYECKOU HOMEHKAAMYPbl,

— 3HAKOBYIO cucmemy 8 Xumuu (3HaKu u Qopmyivl,
uHOeKcwyl U Koaghguyuenmsi, cmpykmypHvle u
MONEKYIAPHBLE YOPMYIbL, MOLEKYIAPHbLE U UOHHBLE
VpasHeHus peakyuil, NOJIHble U COKPAUEHHbLE
UOHHbLE YPABHEHUs PeaKyull, mepmMoXuMudecKue
VpasHeHus, 0003HAYeHUsI CTeneHU OKUCIeHUs U
3aps0a UOHA 8 (hopMYTie XUMUUECKO20 COeOUHEHUS)

0CO3HAasANb 3HA4YCeHUe meopemudecKux 3HAHULL NO
XUMUY 075 npaxmuttecxoﬂ 0essmenbHOCmU Yen06exd

Mertamibl
14 gyacoB

MeTtamibl
9 kJ1acc
14 vacos

Ooyuarwmuiicss HAy4YUTCH

XapaKTCPU30BaTh B3aUMOCBA3b MCKY COCTABOM,
CTPOCHUEM U CBOMCTBaMM METAJIJIOB

OIIMCHIBATh CBOMCTBA TBCPABIX BCHICCTB, BLIACIIASA UX

TepMUHOIOTUYECKHI
JIAKTaHT




CYIICCTBCHHBIC ITPU3HAKN

nPUBOOUMb NPUMEPBL MECHOPOIHCOCHUTL PYO
YEPHBIX U YGEHIHBIX MEMANI06 6 001acmu,
npou3e00cmea uyZyHa u cmajiu, Y6eMHoI
memannypzuu ¢ Yenabunckoii oonacmu

oasamv 00wy xapaxmepucmuxy s1emenmos I, 11, A
2pynn u 00pa3068aHHbIX UMU NPOCMBIX BEUieCE U
BAJICHEUUUX COCOUHEHUL (CIMPOeHUe, HAX0ICOeHUE 8
npupode, noiyyeHue, puzuyecKue u XumuyecKue
ceotlicmea, npumeneHue)

ONnUCHIBANTb KOPPO3UIO Memaliloe U cnocoowl
3awumasl om Hee

pasauuames 2u0po-, NUPO- U INeKMPOMEMAIIypeuIo u
UTLTIOCMPUPOBAMb UX NPUMEPAMU NPOMBIULTEHHBIX
Cnocob08 NoyueHUs Memaiios

COCTABJISAITh YPAaBHCHHA XUMHUYCCKHUX peaKuHﬁ

XapaKTepU30BaTh 3aBUCUMOCTh (DU3MUECKHUX CBOMCTB
BEILIECTB OT THIA KPUCTAINIMYECKON PEIIETKU

COCTAaBJIATDH IMOJIHBIC U COKPAIICHHBIC NOHHBIC
YpaBHCHHS pCaKInn obMeHa

OIpCACIIATE OKHCIIUTCIIb U BOCCTAHOBUTCIIb

COCTaBJIAATb YPAaBHCHUA OKHUCIIMTCIIbHO-
BOCCTAaHOBUTCIIBHBIX peaKquI

00DACHAMY U OUEHUBAMD POb YUEHBIX 6 pa3eumue
npomviuiennocmu Yenabunckoii odracmu

00bACHAMb U OUECHUBAMD POJIb KAMATUIAMOPOE 8
mepMuyecKoil 00padomke Memaios u Cnia608 Ha
npeonpuamusax Yenabunckou obaracmu

CamocrosTenbHas
pabora

OIpeCIIATh BO3MOKHOCTD IMPOTEKAHUS PEaKIUit
MOHHOTO OOMEHa

JlaGopaTopHas pabora

Obyuarowuiica noy4um 603MOHCHOCHb HAYUUMbCA

8b108UAMY U NPOBEPAMb IKCNEPUMEHMATLHO
2UNnome3swvl 0 XUMUYECKUX CBOUCMBAX 8eUecms Ha
OCHOBe UX COCMAasa U CMpOeHUsl, UX CNOCOOHOCMU
8CmMynams 6 XumuieckKue peakyuu, o xapaxkmepe u
NPOOYKMAX PA3IUYHBIX XUMUYECKUX PeaKyuil

Xapaxkmepuzo8ams gewecmad no cocmasy,
CMPOEHUIO U CBOLCBAM, YCIMAHABIUBAMb
NPUYUHHO-CIEOCMBEHHBLE CEA3U MEHCOY OAHHBIMU
XapaKmepucmuKam 6eujecmed

npocro3upoeantb cnocobHocmob sewecmea
NpoOA6IAMb OKUCIUNETIbHbLE UTU
B80CCMAHOBUMEIbHbIE CEOUCMBA C yuemom cmenenell
OKUCJIEHUS D]1EMEHM OB, GXOC)}lWMX 6 €20 cocmaes

cocmaensims YpagHeHus peaxkyut,
COOMBEMCMEYIOUUX NOC1e008amMeNbHOCMU
npespaujenuli HeOp2aHU4eCcKux 6euwecme pasiudHblx
K1accos

ucnojlib3o06aniob npuo6pemeHHbze Kiro4eevle
KomnemeHyuu npu 6blNOJIHEHUU NPOEKN 06 l/lylle6H0'
UCcne008amenbeKux 3a0ay no U3y4eruro CGOIZCI’I’[G,
cnocobos NoJy4eHUs u pacno3nasanusl 6euecme

6bIA6IAMb 3AKOHOMEPHOCIU NPUMEHEHUS 2UOPO- U
RUPOMEMAINYPZUUECKUX MEMOO08 NOTIYUCHUS




U 6ECHMHBIX MEMAIL108 HA NPEONPUAMUAX
Yenabunckou oonacmu

00bEKMUBHO oyerueanlsb LlquOpMClI/IMIO 0 seujecmeax
U XumMudeckKux npoyeccax

onpeoenams UCMOYHUKU XUMUYECKOU UHGopmayuu,
npeocmasiimes CHUCOK UHPOPMAYUOHHBIX Pecypcos,
8 MOM Yucie u Ha UHOCMPAHHOM S3bIKe, 20MOBUMb
UHGDOPMAYUOHHBIL NPOOYKM U NPE3EHMOBAMNb €20

0CO3HAasANb 3HAYCeHUe meopemu4ecKux 3HAHUL NO
XUMUU 0N npaKmuquKoﬁ oesamenbHOCmU Yen06eKd

KonTtponpHas padora

[pakTukym 1. CBoiicTBa METAJUIOB U MX COEIMHEHUI

2 yaca

[MpakTuxkym 1.
CaBoiicTBa
METAJUIOB M X
coeMHeHu i

9 KJacce

2 yaca

O0yyammiics HAYYUTCS

MPOBOJUTH PEAKLUH, TIOATBEPKIAI0IINE
KaueCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB

co0uro1aTh mpaBuiia 0€30MacHoON paboThI IpU
[POBE/ICHHUH OIBITOB

M0JIb30BaThCs 1a00PaTOPHBIM 00OPYIOBAHUEM U
MOCYAOM

BbINOIHAMb 0003HAYEHHbIE 6 npoecpavime
IKCnepumeHmsl, pacno3nasanib HeopeaHuvecKkue
eeyecmeda no coomeemcemsasyrowum nPpUsHAKaAm

[IpakTuueckas pabora
Nel
[IpakTuueckas pabora
Ne2

Odyuarouguiica noayuum 03MOHCHOCHb HAYUUMbCA

UCNOIb3068aMb NPUOOPEmeHHble 3HAHUS 05
9KONIO2UYECKU SPAMOMHO20 NOBEOEHUs 8
OKpYdrcarouell cpeoe

ucnojib3oeaniv npuo6pemeHHble Kiro4eevle
KomMnemeHyuu npu 6blNOJIHEHUU NPOEKNo6 U ylle6HO'
UCCne008amenbCKux 3a0ay no U3y4€eruro ceoﬁcme,
cnoco6os NoOJIY4eHUsA U pacno3nasanusl 6euecme

NPOBOOUMb XUMUYECKUL IKCHEePUMEHN C
HEeYKOCHUMENbHbIM COONI00CHUEM NPABUIL MEXHUKU
bezonacrocmi.

— N0 YCMAHOBNIeHUI0 KAYeCMBEeHHO20 U
KOJUYECMBEHHO20 COCMABA COCOUHCHUS.

— NpU 8bINOJHEHUU UCCTe008AMENLCKO20 NPOEKMA

— 8 OOMAUIHUX YCILOBUSIX

8b108U2AMb U NPOBEPSAMb IKCNEPUMEHNATILHO
2UNnome3swvl 0 XUMUYECKUX CBOUCMBAX eUecms Ha
OCHOB€e UX COCMasa u Cmpoenus, ux cnocooHocmu
86Cmynams 6 XumudeckKue peakyuu, o xapaxkmepe u
NPOOYKMAX PA3TUYHBIX XUMUYECKUX PeaKyull

Hemerayabl
25 yacoB

Hemeraabl
9 kJacc
25 wacos

Ooyuarwmuiicss HAy4YUTCH

XapaKTCPU30BaTh B3aUMOCBA3b MCKY COCTABOM,
CTPOCHUEM U CBOMCTBaMH HEMETAJIJIOB

oasams 0bwyio xapakmepucmuxy snemenmog VII A
2PYNn, a makice 6000po0oa, KUCiopooa, azomad,
cepul, pocghopa, yenepooa, KpemHus u

TepMUHOIOTUYECKHI
JIUKTaHT




00PA308AHHBIX UMU NPOCBIX BEUeCmE U
BANCHELIUUUX COCOUHEHUNI (CIpOoeHUe, HAX0NHCOeHUe 8
npupode, noiyyeHue, puzuyecKue u XumuyecKue
C60lICMEa, npumMeHeHue)

COCTaBJISITh YPABHCHHA XUMUYICCKHUX peaKuHﬁ

onpeoensiams no XUMU4eCKUM YPAGHEeHUM
NPUHAONEHCHOCTNb PeaKyuli K ONpeoeieHHOMY MUny
UnU 8UAY

OIMCHIBAaTh CBOWCTBA TBEPBIX, XKHUJKHX,
ra3000pa3HbIX BEIIECTB, BIAEISA UX CYILIECTBEHHbIE
IIPU3HAKU

paccmampueams ycioeus opmuposanun u
COXpaHeHus none3nvix uckonaemvix na FOxcnom
Ypane

XapaKTepU30BaTh 3aBUCUMOCTD (DU3MUECKHUX CBOMCTB
BEILIECTB OT THIA KPUCTAININYECKON PEIIETKU

COCTAaBJIATDH IMOJIHBIC U COKPAIICHHBIC NOHHBIC
YpaBHCHHS pCaKInn oOMeHa

OTIPEICIISATH BO3MOKHOCTD MMPOTEKAHUS PEAKITUI
HOHHOI0 0OMeHa

MIPOBOJIUTH PEAKIIMH, ITOATBEPIKIAIOIINE
KaueCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB

[IpakTuueckas pabora
Ne3

onpeoensims ¢ NOMOWbIO KA4eCmeeHHbIX peaxyuil
X10puo-, cyrbpam- u KapoboHam-aHuOHsl U KAMUOH
AMMOHUSL 8 PACMBOpe

JlaGopaTopHas pabota

ONpCaACIIATbL OKHMCIIMTECIb 1 BOCCTAHOBUTCIIb

COCTAaBJISITh YpPAaBHCHUA OKHUCIIUTCIIBHO-
BOCCTaAaHOBHTCIIbHBIX peaKuHﬁ

NPpUMEHAMb NOHAMUA «OKUCIEHUE) U
«8oCCMAaHoBIeHUe) O xXapakmepucmuKku
XUMUYECKUX CEOUCME eseujecme

XapaKTCPU30BaTh (1)I/ISI/ILICCKI/IG U XUMHYECCKHEC
CBOMCTBa IMPOCTBIX BEHICCTB: KUCJIOPOAa U BOOAOPOdad

U3YYUmMb NyMu nOJIyYeHus KUCI0pooa Ha
npeonpuamuax Yenabunckoi oonacmu

XapaKTepu30BaTh GUINYECKUE U XUMHUYECKHE
CBOICTBAa BOJIbBI

pasnuuamop 0CHOGHbIE MEXHO2eHHble UCHOYHUKU
3azpaznenus ammocgepol Yenaounckoii odoracmu,
6b10€e1AMb CYULeCmeennbvle NPUIHAKU 6UO08
3azpaznumenei (¢ yuemom HPI0 Yenaounckoii
oonacmu)

COCTaBJIATh YPABHEHHUS JJICKTPOJIUTHYECKOM
JIMCCOLMAIMU KUCIIOT, IIEJI0YEH, COJIEH

BBIYUCIISITH KOJIMYECTBO, 00BEM MJTH MAcCy BEIIECTBA
10 KOJIUYECTBY, 00bEMY, Macce pPeareHTOB WU
MPOAYKTOB PEAKIIUH

00DACHAMD U OUEHUBAMD POb YUEHBIX 6 Pa3eumue
npomviiennocmu Yenabunckoii od1acmu

IPaMOTHO 00OpaIaThCs C BEIIECTBAMU B
MOBCEIHEBHOMN KU3HU

KonTpoabnas padora

Obyuarowguiica noayuum 03IMOHCHOCHb HAYUUMbCA

6b108U2AMb U npoeepsnb IKCNEPUMEHMAlbHO




2UNome3nvl 0 XUMUYECKUX CBOUCMBAX 8eecms Ha
OCHOB€e UX COCMasa u CMmpoenus, ux cnocooHocmu
g6Ccmynams 6 Xumuieckue peakyuu, o xapaxkmepe u
NPOOYKMAX PA3TUYHBIX XUMUYECKUX PeaKyull

Xapaxkmepuzoeams geuyecmad no cocmasy,
CMPOEHUIO U CBOUCMBAM, YCMAHABIUBAMb
NPUYUHHO-CE0CMBEHHBLE CEA3U MEHCOY OAHHBIMU
Xapaxmepucmukamu 6eujecmaed

npocro3upoeantb CnocooHoCmb seuecmea
npoA6JIAmMb OKUCTIUMENIbHbLE UTU
B80CCIMAHOBUMENbHbBIE CEOLUCMBA C yuemom cmeneneti
OKUCJIEHUA 9]1€eMEHM OB, SXOO}IM/[MX 8 €20 cocmdae

cocmaensims yYpasHeHus peakyul,
COOMBemMcmayIowuUx noc1e008ameabHOCmu
npespaujenuli HeOp2aHU4ecKux 6ewecme pasiuiHbix
K1accos

6vl0enaAmy cyujecmeennole 0a1pbHeoN02uYecKue
ceolicmea 600HvIX pecypcos Ha FOxcnom Ypane

UCNOIBL3068AMb NPUOOPEMEHHble KII0Uesble
KOMNnemeHyuu npu 6bINOJIHEHUU NPOEKMO8 U YUeOHO-
UCCe008amenbCKux 3a0ad no U3y4eHUuro ce0UcCms,
Ccnocobos noyueHus: U pacno3HABAHUS 6EUIeCE

00bEKMUBHO oyerHueanlsb MHQI)OPMCZI/;M}O 0 seujecmeax
U XuUmMudeckux npoyeccax

0OCO3HAaBANb 3HAYCHUE MeopeMUYEeCKUxX 3HAHULL NO
XUMUU OIS npakmuueCKoﬁ OesamenbHOCmu 4eno06exd

6blA6AAMb NPUPOOHBLE 0cODennocmu Yenadunckoi
odnacmu u ycinoeus popmuposanus u cOXpaHeHus
npupoouvix 06vekmos na FOxcnom Ypane

€030a8amv MoOenu U cxemul OJisl peuleHus y4eOnvix u
NO3HABAMENbHBIX 3A0aY

onpeoeniams UCMOYHUKU XUMUYECKOU UHGopmayuu,
npeocmasiims CnUCOK UHGOPMAYUOHHBIX PECYPCOS,
6 MOM Yucie u Ha UHOCMPAHHOM A3bIKe, 20MO8UMb
ungopmayuonHblll NPOOYKM U NPe3eHmMo8ams e20

NOHUMAMb HE0DX0OUMOCHb COOAI00EH U
npeonucanul, npedacaemvlx 6 UHCIMPYKYUsX no
UCNOIL30BAHUIO JIeKAPCME, CPe0Cm8 ObImMo8ol XUMUU
u op.

IIpakTukym 2. CBoiicTBa coeiNHEHUIT HEeMeTAJLIIOB

4 yaca

I[IpakTukym 2.
CaoiicTBa
coeTHHEeHUH
HEeMeTAJLIOB

9 kJacc

4 yaca

OOyuarommiicss HAyYUTCS

coOuro1aTh MmpaBuiia 0€30MmacHoN paboThl IpU
IIPOBEJIEHUU OIBITOB

MOJIb30BaThCs 1a00PaTOPHBIM 00OPYIOBAHUEM U
MOCyA0M

IMPOBOAWTE OIBITHI IO ITOJYUCHUIO, CO6I/IpaHI/IIO n
HU3YUCHUIO XUMHUYCCKUX CBOICTB F33006pa3HBIX
BCIICCTB: YIJICKUCIIOrO rasa, aMMHnaKka

I10JIy4aThb, CO6I/IpaTL KHCJIOPOJA U BOAOPOJ

pacro3HaBaTh ONBITHBIM IIYTEM 1"213006p33HI:Ie
BCIICCTBA: KUCIIOPOA, BOOOPOI

BbINOJIHAMb 0003HAYEHHbIE 6 npozpavime
IKCnepumeHmasl, pacno3nasanib HeopeaHuiecKue

[IpakTuueckas pabora
Ne4

[IpakTuueckas pabora
Ne5
[IpakTuueckas pabora
Ne6

[IpakTuueckas pabora
Neo7




eeujecmea no coomeemcmeyromum npusHaKam ‘

Odyuarouwguiica noayuum 603MOHCHOCHb HAYUUMbCA

UCNONb306aMb NPUOOPemeHHble 3HANHU OJIA
9KOI02UYECKU SPAMOMHO20 NOBEOCHUS 8
OKpydfcaroueli cpeoe

ucnojib3o6aniob npuoépemeHHbze KJro4eesvle
KomnemeHyuu npu 6blNOJIHEHUU NPOEKN 06 Z/ly'{€6H0'
UCCne008amenbeKux 3a0ay no U3y4eruro CGOZZCI’I’IS,
cnocobos noJly4eHus u pacno3nasanusl 6euecme

8b108U2AMb U NPOBEPAMb IKCNEPUMEHNATILHO
2UNOme3dbl 0 XUMUUECKUX CBOUCMBAX 6eUecms Ha
OCHOBe UX COCMAasa U CMpOeHUsl, UX CNOCOOHOCIMU
e6cmynams 6 Xumudeckue peakyuu, o xapaxkmepe u
NPOOYKMAX pA3IUYHBIX XUMUUECKUX PeaKyull

nPOBOOUMb XUMUYECKULL IKCNEPUMEHM. C
HEYKOCHUMENbHbIM COO0OCHUEM NPABUIL MEeXHUKU
bezonacrHocmu:

— 1O YCMAHOBIEHUIO KAYeCMEEeHHO20 U
KOAUYECMEEHHO20 COCMABA COCOUHCHUSL;

—  npu 6bINOIHEHUU UCCIeO08AMEIbCKO20 NPOEKMA

— 8 OOMAUIHUX YCIHOBUAX

Kpartkue cBeeHus1 00 opraHu4eckux BellecTBax
4 yaca

Kparkue
cBeJdeHus 00
OpPraHMYecKux
BellecTBax
9 kaacc
4 yaca

OOyyaromuiicss Hay4YuTCsl

Ha3bIBaTb OPraHUYCCKUC BCIICCTBA 110 HX CbOpMy.]IeZ TepMI/IHOJ'IOl"I/I‘{eCKI/Iﬁ
MCTaH, 3TaH, 3THUJICH, MCTAHOJI, 3TAHOJ, TJIHWLCPHH, | AUKTAHT

YKCYCHas KHCJIOTA, AMHUHOYKCYCHas KHCJIOTAa,

CTCApHHOBAA KHCJIOTA, OJICMHOBAA KHMCJIOTA, INTIOKO3a

OnuUCvLIBAMb CE0UCMBA U npakmuiecKkoe 3Ha4deHue CaMocTtosTenbpHas
U3YHYEHHBbIX OPSAHUYECKUX 6EULECE pa60Ta

OLICHUBATh BJIUSHUE XHMHYECKOTO 3arps3HEHUS
OKPYXKaIOIIeH cpe/ibl Ha OPraHU3M YeIOBeKa

rpaMOTHO oOparatscs c BelllECTBAMU B
MOBCEIHEBHOU KU3HU

ONpeAEATh BO3MOXKHOCTh NPOTEKAaHUS peakuui
HEKOTOPBIX MPEACTABUTEIEN OpraHMYECKUX BEILECTB
c KHCJIOPOZAOM, BOJIOPOJIOM, METaJUIaMH,
OCHOBAHHUSIMH, raJIOTeHAMHU

Odyuarouguiica noayuum 03MO0HCHOCHb HAYUUMbCA

8bl08UCAMb U NPOGEPSIMb  IKCNEPUMEHMATbHO
2unomesvl 0 XUMUYECKUX CBOUCMBAX 6eujecms Ha
OCHOBe UX cocmasa u CMpOeHus, Ux CnocoOHocmu
gcmynams 8 Xumudeckue peaxkyuu, o xapaxmepe u
NPOOYKMAX PA3TUYHBIX XUMUYECKUX PeaKyull

xapaxkmepuzoeams sewecmea  no cocmasy,
CMpPOeHUro u CB0LCMBAM, YCMAaHa8IU8ams
NPUYUHHO-CIEOCMBEHHbIE C853U MeH Oy OAHHbIMU
Xapakxmepucmukamu 8eujecmad

00beKMUBHO oyerHueanlsb qubOpMCllz;uIO 0 seujecmeax
U XumudecKux npoyeccax

onpeoensims UCMOYHUKU XUMUYECKOU UHpOopMmayuu,
npeocmasisims CHUCOK UHHOPMAYUOHHBIX pPecypcos,




8 MOM 4Yucie U Ha UHOCMPAHHOM A3bIKE, 20MOBUMb
UHGOpMayUoOHHbIU NPOOYKM U NPE3EHMOBAMb €20

nokazvleamay 3HaueHue 00beKmMueHo20
UCCe008aHUA  XUMUYECKOU  NPOMbIUIIEHHOCU
0711 KaueCcmeeHH020 MOHUMOPUHZA COCHOAHUA
OKpyJcarowenl  cpedvl U YPOBHA  6030€liCmEUs
yen06eKka Ha npupooy

0CO3HABAMb 3HAYEHUE MeOPemu4ecKux 3HAHUL No
XUMUU OJis1 NPAKMUYECKOU 0esimelbHOCMU 4el08eKd

O06001eHne 3HAHUI 10 XMMHUH 32 KyPC OCHOBHOM miKkoJbl. [loaroroska k OI'J

8 yacos

O0o01Ienue
3HAHMIi IO
XHMMH 32 KypC
OCHOBHOM
IIKOJIBI.
ITonroroBka K
ors
9 kaacc
8 yacos

O0yyaomuiicss HAYYUTCS

XapaKTCPU30BaTh XUMHNYCCKUC 3JICMCHTHI (OT
BOJIOPOJia 1O KaJIbLIMsl) HA OCHOBE MX IIOJIOKEHMsS B
nepuoanueckon cucreme .M. Menneneesa wu
0CcOOEHHOCTEH CTPOEHHS X aTOMOB

CaMocTrosTenbpHas
paborta

XapakTepu3oBaTh  (U3MYECKHE H  XUMHUYECKHE
CBOHCTBa OCHOBHBIX KJIACCOB HECOPraHUYECKUX
BEIMISCTB: OKCHJIOB, KMCIJIOT, OCHOBAHM, COJICH

XapaKTEepU30BaTh B3aMMOCBA3b MEXAY Kiaccamu
HEOPraHWYECKUX COCTMHEHUN

Ha3bIBaTh  (PAKTOPHI, BIMAIOIIME HA CKOPOCTh
XUMUYECKON pEeaKLuu

CaMocTrosTelbHas
pabora

00vACHAMY  GIUAHUE PA3TUYHBIX  (DAKMOPO8 HA
CKOPOCMb XUMUYECKUX PeaKyull

KJIaCCI/I(l)I/IIlI/IpOBaTI) XHUMHUYCCKUC pakuuu o
PAa3JIMYHBIM IIPHU3HAKaAM

BBISBJIATH IMPU3HAKH, CBHUACTCIILCTBYIOIIIUC 0
IIPOTCKAaHHUU XHUMHYCCKON PCaKLuu IIPU BBIIIOJIHCHUH
XHUMHUYCCKOI'O OITbITa

MNpOBOAWUTDL OIBITHI, MOATBCPIKAAOIIUEC XUMUUYCCKHUC
CBOICTBa HN3YUCHHBIX KJIACCOB HCOPTaHUYCCKUX
BCIICCTB

BBIYHCIISITh MACCOBYIO JIOJIFO XMMHUYECKOTO JIEMEHTa
110 hopMyJie coeIMHEHHUSI

CaMmocTosTenbpHast
pabota

BBIUHCIATH  MAaccoBYlO  JOJK  PacTBOPEHHOIO
BEILIECTBA B paCTBOPE

Junarnoctudeckas
KOHTpOJIbHAs paboTa

BBIUUCIISATh KOJIMYECTBO, 0OBEM HIIM Maccy BellecTBa
[0 KOJIMYECTBY, O0BEMYy, Macce peareéHTOB WU
IIPOJYKTOB PEAKLIUU

noKazvleamy poib AHMPONOZEHHO20 (akmopa 6
3azpA3HeHUl OKpydicarouyent cpeowt
npeonpuamuamu Ypana

Oobyuarowuiica noayuum 603IMOHCHOCHLL

HAYyYUmMbCA

gvl08UAMb U NPOGEPSMb  IKCHEPUMEHMANbHO
2UNnomesvl 0 XUMUYECKUX CEOUCMBAX 6eujecms Hda
OCHOBe UX cOCmaea U CMpoeHus, ux cnocooHocmu
ecmynams 6 Xumuueckue peaxkyuu, o xapaxmepe u
NPOOYKMAX PA3NUYHBIX XUMUYECKUX PeaKyuil

Xapakmepuzoeams — 8ewjecmea  NO  COCMABY,
cmpoenuio u ceoncmeam, VCMAHABIUBAND
NPUYUHHO-CIeOCBEHHblEe CBA3U  MeAHCOY OaHHbIMU
XAPaKmepucmuKamu 6euiecmsd




cocmasyiiinb MOJEKY/IAPpHble U NOJIHble  UOHHblEe
YPAa6HERUA NO COKpAWERHbIM UOHHBIM YPABHEHUAM

2.Coaep:xanue y4eGHOIo npeamMera
8 kuace
IlepBoHayajbHBIE XUMHYECKHE TOHATHS

[Tpenmer xumuu. Tena u BemectBa. OCHOBHBIE METO/bI TO3HAHUS: HAOIIOACHHE, U3MEPEHUE,
SKCHEPUMEHT, MOoOeauposanue. Mcmouynuku xumuueckou uHgopmayuu, ee noiyueHue, aHaius u
npeocmasieHue e2o pezyibmamos. Puzuueckue u xumuyeckue saeieHus. Ponv xumuu 6 smcuznu
yenosexa. Xemouuus u xemoghoous.

Kpamkue ceedenus uz ucmopuu 603HUKHOGeHUs U pazsumus xumuu. Pore omeuecmeeHHbix
VUEHbIX 8 CMAHOBIEHUU XUMUYecKou Hayku — pabomwvl M. B. Jlomonocosa, A. M. Bymaeposa, /]. U.
Menoeneesa. Hcmopusa co3oanus xumuueckou npomviuwiiennocmu Ha FOxcnom Ypane.
3Hauenue Xumuu 6 HCU3HU pe2uoHa

Atom. Monekyna. XUMHAYECKUHN 3IEMEHT, NPOUCXOHCOeHUe HA38aHUll. 3HAKN XUMHUYECKUX
aneMeHTOB. IIpocThie 1 ciokHble BemecTBa. BajleHTHOCTh. 3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTBA.
Xumuyeckue popmynsl. Muaekcel. OTHOCUTEIbHAS aTOMHAsE U MOJICKYJsipHas Macchl. MaccoBast
JI0JI XUMHUYECKOT0 3JIEMEHTa B coequHeHuu. Ilpocmole u cnoicnvle xXumuueckue geuiecmea 6
ammocghepe pecuona, ¢ ovimy. Hzomonnan npodykyusa IO «Maak»

Ilepnonnueckas cucrema xumuyeckux nemeHToB J[. M. Menneneesa, ee CTpyKTypa: Mable
1 OonplKe MEepUObl, TPyHNbl U noArpynmnsl. [lepruoguyeckas cucreMa Kak CIpaBOYHOE MMOCOOUE
JUIS TIOJIyY€HHUS CBEJICHUM O XUMHUYECKUX 3JIEMEHTaX.

Kucaopoa. Bonopon

3akoH ABoraapo. MossipHblii 00beM ra3oB. OObEMHBIE OTHOIICHHUS Ta30B MPU XMUMHYECKUX

peakuusax. MuiiumonapHslil u KUTOMOIAPHBIU 00beMbl 2a3000PA3HbIX 8elUiecms.
Bopna. PacTBops!

PactBopsl. PacTBopuMoOCTh BemiecTB B Boje. [lonamue o eudpamax u KpUCmMamlo2uopamax.
Konuentpanus pacrBopoB. MaccoBasi 10751 paCTBOPEHHOI'O BeLIeCTBa B pacTBope. Hacwiwennoie,
HeHacvlujeHHbvle U NepecsblyjeHHble pacmeopbi.

3nauenue pacmeopoé 0151 npupoOsbl U cenbcko2o xozaucmea. Pacuemwl ¢ ucnonvsosanuem
NOHAMUSA «OO0JIAY, KO20a UCXOOHOE 8euecmso 0aHo 6 Guoe pacmeopa ¢ 3a0aHHOU MACCOB8OU 0oell
PACMBOPEeHHO20 euecmeaa Ul COOEPHCUM onpeodeieHHyI0 0010 NpUMecel.

OcHOBHBIE K/1aCChl HCOPTAHUYECKUX COeIMHECHU I

Oxkcuapl. Knaccudukanus. Homenkmarypa. dusnueckne CBOMCTBA OKCHUIOB. XHUMUUYECKHE
cBoiicTBa okcuaoB. [lomydyeHne W mpuUMEHEHHE OKCUIOB. Jlemyuue 6000p0oOHble COEOUHeHUs,
Xnopuosl, cyno@uovl u np. OKcuodnsvle pyosl pecuona (cene3naKu), 2i1UHA, K6apy UX 3HaA4YeHue.
Okcuodvt — epeouvie 6bIOPOCHl NPOMBIUIIECHHBIX NPEOnpuAmull, mpancnopma. Ammuak,
Ceposooopoo 6 OKpycarouell cpeoe pecuonHa

OcnoBanus. Knaccugukanus. Homenknarypa. ®@usndeckue cBoiicTBa ocHoBaHMi. [lomydenue
OCHOBaHMI. XMMUYECKUE CBOMCTBA OCHOBaHU. Peakuus venrpanuzauun. Ilpumepst npumenenus
ocHoeanuil ¢ Ovimy u Ha npomvluiieHHblx npeonpuamusax. Kucnotel. Kriaccudukarys.
Homenkinarypa. ®@usnueckne cBoilcTBa KUCIOT. [lonyyenne n npuMeHEHHe KUCIOT. XUMUYECKHE
CBOWCTBa KHUCHOT. [lonamue o wxane xuciomuocmu (wxanre pH). Wnauxatopsl. V3meHeHue
OKpacKH WHIUKATOPOB B Pa3nu4HbIX cpenax. Kucnommwie 0oxcou u ux npoucxosncoenue (na
npumepe OeamenvHocmu npeonpuamuin Henaounckou ooéonacmu). Ilpumepvr npumenenus
Kuciom ¢ 0vtmy u Ha NPOMbIULIEHHBIX RPEONPUAMUAX

Comu. Knaccupukanus. Homenknarypa. ®usmnueckue cBoiictBa cojeil. I[lomydenue u
NpUMeHEHne cosed. XUMHYECKHE CBOWCTBa coisieil. ['eHeTndeckas CBSI3b MEXIAY KiaccaMu
HEOPraHUYeCKUX CoeluHeHU. Mecmopoicoenus mpamopa, u3zeecmusaka ¢ UYenadunckoi
oonacmu (Koenzuncxoe, bananouncxoe, Muacckoe). Conu 6 cocmage MunepaibHoll 600bl.
Hcmounuku munepanovnoii 600ul ¢ Yenaounckoii oonracmu.




[IpoGnema Ge30MacHOTO HMCMHOJb30BaHUS BEIIECTB M XUMHUUYECKHX PEaKIMi B TOBCEIHEBHOMN
®U3HU. TOKCHUYHBIE, TOPIOYHE U B3PHIBOOIMACHBIC BEIIECTBA. BBITOBas XUMHUYECKasi TPAMOTHOCTb.
Cocmae 6030yxa Ypanvckozo pecuona, 0CHO8HbIE 3A2PAZHUMENU AMMOCPepbl.

Ctpoenne atoma. [lepuoguyeckuii 3aKoH ¥ MEPHOTUYECKAS] CHCTEMA XUMHYECKHX
anemMenToB .. MeHaeeeBa

CtpoeHue aroma: sIpo, SHEPTreTUYEeCKUuil ypoBeHb. Onwvimwsl Pezepghopoa. Ilnanemapnas
MoOoenb cmpoenusi amoma. COCTaB siipa aToMa: IPOTOHBI, HEUTPOHBI, 31eKmpoHbl. I30TOBI.

CtpoeHnne BenecTB. XuMnueckasi CBA3b

DONEKTPOOTPUIIATEIBHOCT aTOMOB ~ XMMHUYECKHUX 3JIeMeHTOB, pad 0. KosaneHTHas
XUMHUYECKas CBS3b: HEMOJsIpHAss W moisipHas. [ToHSTHE O BOAOPOJTHOW CBSI3W W €€ BIUSHUU Ha
¢u3nueckue CBOMCTBA BELIECTB Ha MpuMepe BoAbl. MoHHas cBs3b. MeTamnueckas CBS3b.
Amopguvie u kpucmaniuueckue sewecmad. MexcmonekyiapHovle 83aumooeticmeust. INeKmpoHHble
u cmpykmypusie oopmynel. Ilpumepot npumenenus 0Kcuoos, 0CHOBAHUIl, KUCI0M, cO/1ell 8 Oblmy
U Ha npeonpuaAmMuUAX 0d1acmu.

Tunel KpUCTANIMYECKUX pEIIETOK (aTOMHAas, MOJIEKYJsIpHAas, HWOHHAs, MeTaJUInYecKas).
3aBUCUMOCTh (PU3UUYECKUX CBOKCTB BEIIECTB OT THUIIA KPUCTAITMYCCKON PEIIETKH.

XuMHuyecKue peakunu

Krnaccudukanus XUMHUYECKHX pEAKIHWAd I10 pPa3IMYHbIM MpH3HAKAM: YHCIy H COCTaBY
UCXOJTHBIX W TMOJYYEHHBIX BEIIECTB; H3MEHEHHUIO CTEMEHEH OKUCICHHUS aTOMOB XUMHYECKHX
3JIEMEHTOB; TIOTJIONICHUIO WJIM BBIJICIICHUIO SHEPTUU, 1O HANPABIEHUI0, NO haze, no UCNOIb308AHUIO
kamanuzamopa. Ilpumepol peakuyuii, npomeKkawwux Ha NPou3eoocmee (NPOU36OOCME0 CEPHOIL
kucaomol na YJ1[3) u ¢ rsncuznu uenosexa. Ilpouszeoocmeo uyzyna u cmanu na OAO «Meuen».
3akucnenue nous. Peakyuu oomena - uzeecmkoeanue, 2Zuncoganue no4e 0oaacmu.

Tunwvl xumuyeckux peaxkyutl Ha npumepe c80UCmM8 800bl. Peakyus paznoscenus — s1eKkmponu3s
600bl. Peaxyuu coedunenuss — 63aumooelicmeue 600bl C OKCUOAMU MeMmailo8 U HeMemdaiios.
Ycnosue 63aumooeiicmeus oxcuoos mMemainios u Hememanios ¢ 600ou. Peaxyuu zamewenus —
gzaumooeticmaue 800vl ¢ memaniamu. Peaxyuu obmena — cudponus eewjecmes. buozennas pono
UOHO8 Kanus, Hampus, Xa0pa u Op. pojib UOHOE 6000p00A 6 RNUMAHUU pPACHEHUIl.
Hcnonv3osanue o0Kkcuooe memannos, Kak Xpomogopoe na Yenadunckom naKoKpacouHom
3as00e. Okcuowvl azoma u cepuvl — 3azpaznumenu ammocgepwl 2. Yenaouncka

DNEKTPOIUTHYECKAs TUCCOIHUAIUSA. OJEKTPONUThI W HedneKTponuTsl. Moubl. Cesoticmea
pacmeopos 31eKmpoIumos.

Katnonsl u aHuoHbl. Peakiuum MOHHOTO oOMeHa. YCIOBHS MPOTEKAaHUS PEAKIH HOHHOTO
oOMeHa. DJIEeKTPOIUTHYECKAs TUCCOIMALNS KUCIIOT, IENoYel U coneil. Mcnonvzosanue mabauysl
pacmeopumocmu 0Jisl XapaxKmepucmuKy XUMUYecKux c80Ucmas KUciom, ocHosanul, conell. Peakyuu
UOHHO20 00MeHna, gcmpeuaruuecs Ha Xumuueckux npouzeoocmeax Yenaounckou ooracmu.

Crenenb okucneHus. OmnpeleneHne CTETeHW OKHCIEHUS aTOMOB XMMHUYECKUX DSJIEMEHTOB B
coenuneHusix. Cpasnenue cmenenu oxucienus u earenmuocmu. Cocmasnenue hopmyn OUHAPHBIX
coeouHenutl, oowuil cnocod ux HA36aHU.

Oxkucmurens. BoccranoButenb. CylmHOCT  OKUCITUTEIHLHO-BOCCTAHOBHUTEIIBHBIX — PEAKITUN.
Cocmasnenue ypagneHull OKUCIUMENbHO-80CCMAHOBUMENLHBIX PEaKyulli Memooom 21eKmpOHHO20
bananca. Ceolicmea npocmulx ewjecms — Memalos U HeMemailos, KUCIOm U couell 8 ceeme
OKUCTIUMENbHO-80CCMAHOBUMENbHBIX PEAKYULI.

Hemeraausl 1V-VII rpynn u ux coequHeHus

[TonokeHWe HEMETAIJIOB B TMEPHOJMYECKONH CHUCTeMe XHUMHUYeckux dnemeHToB J[.W.
MenneneeBa. Kpucmaniuueckoe cmpoeHue HeMemaniios — NpoCmulX Gewecms. Annomponusi.
OmHocumenbHOCMb NOHAMUU «(MEeMAally — «HeMemasy.

MeTaibl M X COeTMHEHHS

OO6mue ¢puznyeckre CBOMCTBa METAIIIOB.

JlaGopaTtopHbie padoThI

JlaboparopHnas pabota Ne 1 «KauecTBeHHas: peakiusi Ha YTIEKUCIBIN Ta3)

JlabopaTtopnast pabota Ne 2 «Onpeaenenne pH pacTBOpOB KHCIIOTHI, IMEI0YN U BOIBD)

JlaboparopHnas pabota Ne 3«3amernienrie Mmeau B pactBope xyopuaa menu(Il) sxemezom»

JlaGopaTtopHnast pabota Ne4 «B3anumoseiicTBrue comeit ¢ comsimMm»



IIpakTnyeckune padoThl

[Tpaktuyeckas pabora Nel «JlaGopaTopHoe 00OpyAOBaHME M IMPHEMBbI OOpaIlEeHUs] C HUM.
[TpaBuna 6e30macHOM pabOTHl B XUMHUYECKOM JTab0paTOpum»

[Tpaktuyeckas padora Ne 2 «OumcTKa 3arps3HEHHON TTOBaPEHHOM COMTN»

[TpakTuueckas padota Ne 3 «[Ipu3HaKu NPOTEKaHUS XUMUUYECKUX PEAKIIAI)

[Tpaktuyeckas pabdora Ned «[IpuroroBieHue pacTBOPOB C OIPENEIEHHOW MacCOBOW I0Jei
PacTBOPEHHOTO BEILIECTBAY

[Tpaktuyeckas padora Ne 5 «Peakuinu HOHHOTO OOMEHa»

[TpakTrueckas pabota Ne 6 «PerieHue sKcriepuMEeHTaIbHBIX 337a4 110 TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCTUHEHUI

9 kiacce
Kucnopoa. Boagopon

Kucnopon — xumudeckuil 35eMeHT U npoctoe BemecTBo. O30H. CoctaB Boznyxa. duznueckue
U XHMMHYECKHE CBOMcTBa kuciopoaa. IlomyueHue u mnpumeHenue kuciopona. Iloayuenue
Kucnopooa na Yenaounckom xkucaopoonom 3aeode. buonozuueckan ponv Kuciopooa é Hcuevix
opeanuzmax. TernoBoil 3pdext xumuueckux peaknwid. [ToHsATHE 00 3K30- M IHIOTCPMUUYCCKUX
peakuusx. Bomopon — XuMuyeckuil 3yeMeHT M mpoctoe BemecTBo. dusnueckre U XMMHYECKHE
cBoiictBa Bogopona. Ilomyduenme Bomopona B mnaboparopum. IlomydeHue Bogopoma B
npoMeliieHHocTu. [Ipumenenue Bogopona. KauectBeHHble peakiiuu Ha ra3000pa3Hble BEIIECTBA
(kucmopo, BOJIOPO).

Bopna. PactBops!

Bona B mpupoae. KpyroBopot Boabl B pupojie. @u3ndeckiue 1 XUMUIECKHE CBOWCTBA BOJBI.
Anomanuu ceoticms 600vl. I'uopoghunvuvie u cuopogobnuvle sewecmsa. Boooouucmka. As’payus
800b1. bvimogvle guibmpul. MunepanvHvle 600vl. JlucmuiiuposanHas 600a, ee NoOJYyUeHue u
npumenenue. IIpupoonsie ucmounuku numauegoii 600vt Yenaounckou odbnacmu.

Cnocoovl ouucmku 600bl u 2a3000PA3HBLIX GbLIOPOCOE NPOMBIULIEHHBIX  NPEONPUAMUIL
Yenaouncka u Yenaounckou odbracmu

Crpoenne atoma. [leproguyeckuii 3aKoH 1 NepuogUYeCKasi CHCTeMAa XMMHYECKHX
semenToB J[.U. MeHnaeneeBa

Ilepnonnueckuit 3akoH /[[.M. Menneneesa. Ileproanyeckas cucteMa XMMHYECKUX HJIEMEHTOB
J.U. MenneneeBa. @u3nueckuii cMbICI aTOMHOTO (ITOPSAAKOBOr0) HOMEpa XMMUYECKOT'O JIEMEHTa,
HOMepa IpyMIbl U Nepruoja nepuoandeckoi cucreMsl. CTpoeHHE SHEPreTHUYECKUX YPOBHEN aTOMOB
nepBbIX 20 XMMHUYECKUX 3JIEMEHTOB nepuoanyeckoi cucremsl [[.1. MenneneeBa. 3akoHOMEpHOCTH
M3MEHEHUs CBOMCTB aTOMOB XMMHUYECKHMX 3JIEMEHTOB M UX COEAMHEHUN Ha OCHOBE IOJIOKECHHS B
nepuonudeckoil cucreme J[.M. MenneneeBa u crpoeHus aroma. [lowsamue o0 nepexoonvix
anemenmax. Amgpomeprnocmo. I'enemuueckuii psao nepexoOH020 dnemenma. Xumuueckas
opeanu3ayus  HCUBOU U HENHCUBOU NPUPOObl. Xumuueckue dieMeHmvl 6 KIemKAX JHCUBLIX
opeanuzmos. Makpo- u Mukposnemenmal.

3nauenue [lepuonnueckoro 3akona /[.1. Menneneesa.

XuMHYeCKHe peakunuu
ITonsiTHE O CKOPOCTH XMMHMUYECKOW peakiuu. PakTopsl, BIUAIONIME HA CKOPOCTh XUMHYECKOU
peakiuu. [lonstre o karanuzarope. Mueubumopul. Anmuokcuoanmal.

Hemertauasl 1V-VII rpynn u ux coeannenus

OO6mue cBoiicTBa HeMeTaIOB. ["anorensl: gusnyeckue n xumMudeckue cpoictBa. CoeTMHEHUS
TaJION€HOB: XJIOPOBOJOPOJI, XJIOPOBOJOPOAHAs KHUCIOTAa U €€ CONU. [Ipumenenue 2anoceHos u ux
COeOUHeHUll 8 HAPOOHOM Xo3zsuicmee. Peuwienue npobnemvt Hedoocmamka iooa 6 Ypanibckom
pecuone.

Cepa: ¢usnueckue W XUMUYECKHE CBOMCTBA, npumeHenue pombuueckou cepvi. CoeaMHEHUS
Cephl: CEpOBOAOPOA, CYIb(PUIBI, OKCUABI cepbl. CepHasi, CEpHUCTAst U CEPOBOIOPOIHAS KHCIOTHI U
UX COJIM, UX HNpUMEHeHUue 6 HApPOOHOM Xo3aucmee. IIpou3eoocmeo cepHol KUCIombi.



Ilpouzeoocmeo cepuoit kuciomel ¢ Yenaounckou oodaracmu. Oxpana oKpyycarwouwieil cpeowl.
Anmponozennvie ucmounuku oxcuoa cepvt (IV) ¢ ammocgepe Ypana. Azotr: ¢pusnueckue u
XUMUYECKHE CBOMCTBA. AMMuak. Mcnonvzoeanue ammuaxka ¢ xon00uivnovix ycmanogkax 000
«Humapron. Comu ammonus. Okcuabl a30Ta. A30THas KHUCIOTa M €€ COJIM, npobiema ux
COO0EPIAHCAHUS 8 CENbCKOXO3AUCMBEEHHOU npodyKkyuu. A3omuvle yooopenus. ®ochop: dpuzndeckue u
xumudeckue cporictBa. Coenuaenus gocdopa: okcun pocdopa (V), oprodochopHas kuciora u ee
comu. Docgopnvie yoodpernus. Ilpumenenue azomuvix @hocghopuvlix yooodpenuii 6 mecmHom
cenbCcKoMm Xo3aiicmee.

Yraepoa: ¢unyeckue M XUMHUYECKHE CBOWCTBA. AJUIOTpOIMS yriepoja: ajiamas, rpadur,
kapOuH, ¢ymiepeHsl. OcCHO8Hble 6UObI MONIUBA 6 pecuOHe. 3anacel yzis 6 oobnacmu.
Ilpupooooxpanuvie meponpuamus npu y2nedooviue. CoeIUHEHUS YIIeposia: OKCUABI yriepoaa
(IT) m (IV), yronpHast KHCJIOTa M €€ COJIH: KAlbYum, co0d, NOMAul, Ux 3Ha4eHue 8 npupooe u JHCU3Hu
yenogexka. Cocmae 6030yxa Ypanbckozo pecuona, OCHOGHbBlE 3AZPAZHUMENU amMMOocgepbl.
Mecmoporcoenusn uzsecmuaka, mpamopa (Koenzunckoe, baranounckoe).

Kpemuuii u ero coemuHeHus, e2co npupooHvle pasnosuonocmuy. CuIMKaThl. 3HaueHue
COeOUHeHUll KPEMHUSL 8 HCUBOLL U HeXCUBoll npupode. [lonamue 0 CUTUKAMHOU NPOMBIUIEHHOCMU.
Mumnepanst u copnsie nopoowvt, cooepicauwgue nememannwt Ha FOxcnom Ypane. 3anacwt epagpuma
¢ pezuone. Hcnonv3oeanue Kuciopooa na npeonpuamuax UHenadounckou oodracmu.
Cunukamnasa npomviuiiennocmsy ooracmu (3a600 KbU, «Kemmay, Coicepmckuil ghapghoposuwiii
3a600)

MeTaJuibl M UX COeTUHEHUSI

[TonokeHre METaINIOB B IEPUOAMUECKON cucTeMe XUMHUYECKUX anneMeHToB []. M. Menpaeneena.
Mecmoposcoenua pyo 4epHbIX U UBEMHBIX Memannoe Ha meppumopuu oonacmu. I'uopo- u
nupomemannypeudecKue Memoovl NOY4eHUs Y8eMmHbIX Memanioe (mMeou, YUHKA, HUKela) HA
npeonpuamuax uyeemuou memannypeuu Ypana (Kapabaw, Kviuumwvim, B.Yganei u op.).
Mertansl B ipupojie U o0mmue cnocodsl ux nonydeHus. O0mme Gusndeckre CBONCTBa METaJIOB.
OO0mue XMMHYECKHE CBOMCTBA METAJUIOB: PEAaKIMM C HEMeTalllaMH, KHUCIOTaMM, COJISIMHU.
DAEKTPOXUMHUUECKHUNA PSJT HAPSIKEHUN METaIIOB. Kopposus memannos u cnocodwl 6opvowl ¢ Hell.
Cnnasbi, ux ceoticmea u snavenue. Tepmuueckasa odpadbomka u 3aKanika Memainiios u Cniaoe Ha
npeonpuamusax pezuona. Ilexu zanveanuueckux nOKpvlmuii HaA NPEONPUAMUAX 20P00A
(«Tennonpuobop»)

[lenoyHbIe METAITIBI U UX COCTUHEHUS, UX CEOUCMBA U NPUMEHEHUEe 8 HAPOOHOM XOo3sUcmae.

Kanuiinvie yooopenus.
[lenoyHO3eMeNnbHbIE METAUIBl M HMX COEIWHEHUS, UX C80UCMBd U HNpuUMeHeHue 6 HAPOOHOM
xozsuicmee. Ilpumenenue uje104H03eMeNbHBIX MEMANI08 8 Kauecmee (iiocos, CmpoumenabHbvlxX
mamepuanos. AnomuHuil. AMGOTEpHOCTh OKCHIAa W THAPOKCHAA amoMuHusa. Iuuk -
ampomepnviii. memann, noayuaemwvii na YUII]3. Ilpumenenue anwomunus 6 oOvimy u
npomviwnennocmu. boxcumogwvie pyonuxu ¢ Yenadounckoii obnacmu.

Kenezo. CoenuHeHuns ’xene3a U UX CBOMCTBAa: OKCUIBI, TMAPOKCUABI U conu skene3a (II u
I11).ITpouseoocmeo uyzyna u cmanu na memanaypzuueckux 3aeodax oonacmu. Henonvsosanue
yyZyHa u cmanu 6 0eKOpamueHo-npuKiIaonom uckyccmee FOxcnozo Ypana. Hzovtmok scenesa 6
OKpydcatoweil cpede. 3uauenue dxceneza U e2o0 cOeOuHeHull 0l npUpoobl U HAPOOHO20 XO3AUCMEA.
Memannwsl, nonyuaemvie Ha NPEONPUAMUAX PE2UOHA, OONACMU UX RPUMEHEHUA (YY2YH, CMATb
0OAO «Meuenrn, MMK, Muacc, 3namoycm, Camka; medvb-wemain. 3a600ut Kapaoaw, Kviuumoim,
UUHK, Kaomuit, unouii — Y313 u op.

IlepBoHayabHBIE CBeleHUs] 00 OPraHUYeCKUX BellecTBax
[lepBoHavasbHBIE CBEIEHUS O CTPOEHUU OPTaHUYECKUX BEIIECTB. Y TJI€BOAOPO/bI: METaH, 3TaH,
nponaH, dTUIEH u ayemunen. I openue yeneso0opooos. Kauecmeennvie peakyuu Ha Henpeoenvhbie
coeounenus. Peaxyus oecudpuposanus. Ankanel kak monaueo 6 pezuone. IIpupoonwie
UCMOYHUKU Y2/1e6000P0008 HA meppumopuu ooaacmu. IKoA02uvecKue nocaeocmeust
UCNOb306AHUSA NOJUIMUIEHA 6 DbLMY, NPOMBIUIEHHOCIU U CENbCKOM X03AliCmEe



HcTouHrKN yTiIeBOJOPOAOB: TPHUPOAHBIA Tra3, HePTh, yroyib. CnupThl (METaHOJ, 3TAHOI,
TIIMLEPHUH), KapOOHOBBIE KUCIOTHI (YKCYCHAsl KHCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBAs U
ojieuHOBast KuUCHOTH). IIpouzeodocmeo anxozonvnoit npodykuyuu. Toxcuunocms cnupmoe.
dmanon — coyuanvuviii moxkcun. IIpouzeo0cmeo yKCycHOU Kuciomvl 6 1eCOXUMUUECKOM
npouszeoocmee (2. Awa). Kauecmeennas peaxkyus ma mMHo2oamoMmHwvle cnupmol. BUOIOTMYECKH
Ba)XHBIC BEIECTBA: JKUPbI, Mblid, TIIOK03a, Oenku. Ilonyuenue dcupoé Ha npeonpuamusax
nuweeoii npomviuwiiennocmu oonacmu. Ilpouzeoocmeo kKonoumepckux uzoenuil 6 pecuoue.
Azomcoodepocawue opeanuveckue coeouneHus. Amunozpynna. Amunoxkuciomel. Kauecmeennvie
peaxkyuu Ha OenKu.

XHMHYECKOE 3arpsiI3HEHUE OKPYIKAIOLIEH CPEIbl U €TI0 MOCIEICTBUS.

O0o0menne 3HaHNH 110 XMMHHU 32 Kypc 0CHOBHOM mKkoJbl. Iloaroroska k OI'J
Ilepuonnueckas cucrema /.M. MenaeneeBa. CTpoeHue aToma U BelecTBa. Bubl XUuMHUECKUX
CBSI3CH M THITBI KPUCTAIMYECKHUX pemeToK. Knaccudukaius XuMIYeCKUX PeakIil o pa3IuIHbIM
npuszHakaM. CKOpOCTh XMMHYECKOW peakiuu. Heopranwdeckue BemiecTBa, MX HOMEHKJIATypa H
knaccudukanus. [IpocTeie U crokHbIe BemecTBa. [ eHeTHUeCKre psiibl METANIOB M HEMETAJJIOB
['eneTnveckas CBSI3b MEXKIYy KJIaCCAaMH HEOPTAaHMYECKUX BEIICCTB.

JlaGopaTopHblie padoThI

JlaGopatopnast padota Nel «Ilomyuenue ruipokcu/ia MHKA U UCCIIEIOBAHUE €r0 CBOMCTBY

Jlaboparopuas padota Ne2 «[lomyuenue ruapokcuos xkenesa (1) u (III) u uzyuenue nux
CBOWCTB»

JlaboparopHas pabota Ne3 «KadecTBeHHas peakiivs Ha TrajJOreHHUI-HOHBD)

IIpakTuyeckune padoTsl

[TpakTiueckas paborta Nel «Perenne skcriepuMeHTaIbHBIX 3a7a4 o Teme «l[lonyuenue
COEIMHEHUI METaNIOB U U3yYEHHE UX CBOMCTB)»

[TpakTiueckas paborta No2 «KauecTBeHHBIEC peaKIIK HA HOHBI B PACTBOPE»

[TpakTiaeckas padorta Ne 3 «[lomyueHue Boopoia U U3ydeHUE €T0 CBOHCTBY»

[TpakTrueckas pabota Ne 4 «[lomyueHue Kuciopoaa u U3y4eHHe ero CBOMCTBY

[TpakTrueckas padota Ne 5 «IlomyueHue aMmmuaka v U3y4eHHE €ro CBOMCTBY

[TpakTideckast pabota Ne6 «llonmydeHure yriekucioro ra3a U M3y4eHue ero CBOMCTB

[Ipaktuueckas padorta No7 «PemieHue skcrnepuMeHTaIbHBIX 3a1a4d o Teme «Hemeramsr 1V —
VII rpynn 1 ux COeTUHEHUID)



3.TemaTuueckoe IJIAHUPOBAHHE ¢ YKA3AHUEM KOJIUYIECTBA YaC0B, OTBOAUMBIX HA OCBOCHHE

Ka>KI0ii TeMbI

8 kaacc (68 4.)

Ne ni/m

HaumenoBaHue pasjaeia

KounuecTBo yacos
HP2O

KoaudecTBO 4acoB

1 Benenue 2 5

2 ATOMBI XUMHYECKHUX JIEMEH- 1 9
TOB

3 [IpocTrie BemecTBa 2 6

4 CoenuHeHus XUMUYECKUX 8 16
JJIEMEHTOB

5 N3menenus, mpoucxosime ¢ 3 11
BEIIECTBAMHU

6 PactBopenue. PacTBopsl. 3 18
CBoiicTBa pacTBOPOB IIEKTPO-
JUTOB

7 [IpakTUKyM CBOWCTB AJIEKTPO 2
JIUTOB

8 O06o0061IeHre 3HAHNUT TI0 XUMHH 1
3a Kypc 8 Kkinacca
Hroro 19 68

9 kaacc (68 4.)
Ne n/nj HaumeHoBaHue pa3zeia KoumuectBo yacos | KosinvecTBo yacos
HPDO
1 Beenenune. O0mas 1 11

XapaKTEPUCTUKA XUMUYECKUX
3JIEMEHTOB M XUMHYECKHUX
peakuuii. [leprponnueckunii 3aK0H
u Ilepnonnueckas cucrema
XUMHUYECKUX DJIEMEHTOB




. . MenneneeBa

Mertayuiet 6 14
[IpakTukym 1. CBolicTBa 2
METAJIOB U UX COEIUHECHUN

Hewmerayuiet 10 29
Kpartkue cenenus 06 4 4
OpPraHUYECKUX BEIECTBAX

O06001IeHre 3HAHNUI 10 XUMHUHU 8
3a KypC OCHOBHOM IIKOJIBI.

IToaroroska x OI'D

Hroro 21 68




