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2022- 2023 yuebublii roa



CocTtaBneHa Ha ocHoBe PefiepanbHOro KOMMOHEHTA roCyAapCTBEHHOIro obpasoBaTtensHoro ctaHaapta 2014 r.,

Pa6ouas yyeOHasa nporpamma
cpegHero obwero obpaszoBaHus
Ha 2021-2022 y4yebHbIN rop
AnsA yyawumxcs 11 knacca

no XxmMmumn

asTopckon nporpammbl O.C. MNabpuensHa, C.A. Cnagkosa

(cbopHmk: O. C. MNabpuensH, C. A. CnagkoB «Xumus. Paboudne nporpammel. NpeametHasa nuHusa yuebHukoB O. C. MNabpuensHa, W. I'. Octpoymoga, C. A.
CnapgkoBa 10—11 knacchl, M.: «[MpoceelieHuney, 2019 r)

O.C MabpuensH, N.I. Octpoymos, C.A. CnagkoB «Xumus. 11 knacc» M.:

Pabou4as nporpamMMa opveHTMpOBaHa Ha UCMoNb3oBaHe yYe6HuKa:

«lMpoceeLueHner, 2020 r. , pekOMeHAOBaHHOTO MUHNUCTEPCTBOM 00pa3oBaHnNA n

Hayku
Ne Tema ypoka Coaepxanue IInannpyemsble pe3y/bTaThbl
aTa
npeaMeTHbIE MetanpeameTtnsbie YV /I
Tema 1. Ctpoenue BemecTs (9 4)
1 OCHOBHBIE CBEICHUS O CrpoeHue aToMa: COCTaB sipa Ilpeocmasnams CIOXKHOE CTPOCHUE aTOMA, COCTOSIIET0 U3 sipa | PeryJasaTHBHBIE

CTPOCHHH aToMa.
BBomHbI HHCTPYKTaX
no Tb

(HYKJIOHBI) W 3JICKTPOHHAS
oboiouka. [Toustue 06 u30TOMAX.
[onsiTrie 0 XUMHUYECKOM DIIEMEHTE,
KaK COBOKYITHOCTH aTOMOB C
OIMHAKOBBIM 3apsIIOM SIIpa.

Jemoncmpayuu. Iloptpetsl

3. Pezeptdopna, H. Bopa.
BuneohparMeHTHI U CiaiIbl
«bonbIIoN aIpOHHBIN KOJUTAWIEP»,
«YPOBHU CTPOEHHUS BEUIECTBA

1 3JIEKTPOHHOH 000JIOUKH.

Haxooumb B3aMMOCBSI3M MEXTy MTOJIOKESHUEM dJIEMEHTA B
ITepnomnueckoii cucreme J[. . MenaeneeBa u CTpoeHHEM €T0
atoma. Cocmaensmp SIIEKTPOHHBIE U DJISKTPOHHO-TpadruecKue
(hopMyitel aTOMOB S, p 1 doszemenmos.

Tlpeocmasnsame pa3BUTHE HAYYHBIX TCOPHIA IO CIIAPATH HA
ocHOBe Tpex (popmynupoBok [leproamaeckoro 3akona.

Onucviéams CTPOCHHUC aTOMAa U CBOMCTBA XUMHUYECKHX
3JIEMEHTOB M UX COCAMHEHUI Ha OCHOBE HCpHOZ[H‘ICCKOﬁ

1. KoppekTupoBath AesITENEHOCTS:
BHOCHUTH U3MEHEHH: B TIPOIIECC C
yI€TOM BO3ZHUKIIUX TPYIHOCTEH
1 OIIHOOK.

2. CocTaBJIsTh IJIaH OTBETA,
paboTath ¢ TekcTOM Naparpada u
€ro KOMITOHEHTaMH;

3. ®opmynpoBaTh YI€OHYIO
3aJlauy Ha OCHOBE COOTHECEHUS
TOT'0, YTO YK€ U3BECTHO




[lepunonnueckas
CHUCTEMa XUMHUYECKUX
JJIEMEHTOB

. 1.

MenpeneeBa v yueHUE 0
CTPOCHHMHU aToMa

@uU3n4ecKnuil CMBICI IPUHATON B
taonuue [1. 1. Menneneesa
CHMBOJIUKY: TTOPSIIKOBOTO HOMEpa
3JIeMEHTa, HoMepa Meproaa u
HoMepa rpynnsl. [Tonstue o
BaJICHTHBIX 3JICKTPOHAX.
OToOpaxkeHne CTpOCHUs
3JIEKTPOHHBIX 000JIOUEK aTOMOB
XUMHUYCCKUX 3JIEMECHTOB C
IIOMOIIIBIO AJICKTPOHHBIX U
3IIEKTPOHHO-TpadUIECKUX POPMYIL.

OOBsicHEeHHNE 3aKOHOMEPHOCTEH
W3MEHEHHUS CBOICTB DJIEMEHTOB B
IepUoaax v rpymmax
MEPUOANYECKON CUCTEMBI, KaKk
CJIEZICTBUE UX IEKTPOHHOIO
CTpOEeHUs. DIEKTPOHHBIE
ceMeiCTBa XMMHYECKHUX
3JIEMEHTOB.

Jlemoncmpayuu. Paznmnansie
(dhopmbl [Teprommuieckoil cucTeMbl
XUMHYECKUX 351eMeHToB J1. 1.
Menpeneesa. [Toprper /1. U.
Menneneesa.

Jlabopamopnvie

onvimul. MonenupoBaHue
noctpoenus [lepuonnueckoit
CHCTEMBI C TIOMOLIBIO KapTOUeK

CraHOBJICHHE
Ilepuognueckoro
3aKOHA W TEOPHH
XUMHUYECKOT'O0 CTPOCHUS

[Ipennochliku OTKPBITUS
[Iepronuueckoro 3akoHa U TEOPUU
XUMHYECKOT'0 CTPOCHHUS
OpPraHUYECKUX COeIMHEHUH; poib
JMYHOCTH B UCTOPUH XUMUH;
3HaY€HHE MPAKTUKU B CTAHOBJIICHUU

cuctemsl /1. 1. Menneneesa.

Omuocums xumuyeckue 1eMeHmbl K momy Ui UHOMy
anexmpoHHomy cemeticmsy. Packpwvieams ocobennocmu
cmpoenus amomos Uanemenmog u fanemenmos.

ydamumces, 1 Toro, 4To €uie He
HU3BCCTHO.

Ilo3HaBaTeJIbHBIE

1. YMeTb caMOCTOSATEIBHO
HHaHI/IpOBaTL HyTI/I JOCTUIKCHUA
LICJIeH, B TOM YHCJIC
aJ'II)TepHaTI/IBHI)IC, OBJIAZICHUC
yMeHI/ICM COITOCTAaBJIATH
3KCH€pI/IMCHTaHLHLIe nu
TEOPETHUYECKIE 3HAHUS C
06’LCKTI/IBHBIMI/I peaHI/IHMI/I KU3HU.

2. Ucnions30BaTh MpHUeMBI paboThI
¢ uHdopmanuel (mouck u oToéop
WCTOYHUKOB HEOOX OUMOI
UH(OPMAINN, CHCTEMAaTH3AIHS
WHPOpMAIIHH).

KoMMYHMKATHBHbIE

1. Bnagets MOHOIOrHYECKOH U
JIaIorndeckoit popmMaMu pedn B
COOTBETCTBUHU C HOpMaMH
POIHOTO SI3bIKA; BEIPAYKaTh CBOH
MBICJIY C JOCTATOYHON ITOJTHOTOU
1 TOYHOCTEIO;

2. ®opMupoBaHuE YMEHUS
paboTaThb B mapax, OTBEUaTh Ha
BOIIPOCHI YUUTENs, YMEHUE
HCIO0JIb30BAaTh XUMUYECKUH S3BIK,
yMeHHUe padoTaTh C XUMHUIECKOH
MOCYI0H.

3. @opMuUpOBaHUE YMEHHUS




" pa3sBUTUN XUMHUYCCKUX Teopnﬁ.

Lemoncmpayuu. optpetsr /. Y.
MenpeneeBa u A. M. bytieposa

CIIyLIaTh YYUTENs, BECTU AUATIOT
C YUUTEJIEM U JPYrUMHU
yUYaIuMHUcs.

Honnas xumudeckas
CBSI3b U HOHHBIC
KpUCTAJNINYECKUE
peéTKH

KatroHb! 1 aHHOHBI: UX 3apSIbl U
KJIAaCCH(HKAIHSI TIO COCTaBy Ha
MIPOCTHIE U CIIOXKHEIE.
[Ipencrasutenu. [Tonsrue 06
HOHHON XUMHYECKON CBSI3U.
HonHast kpucTamyeckas peniéTka
" (pU3HYECKHE CBOWCTBA BEIIECTB,
00YCIIOBJICHHBIE 3TUM CTPOCHHEM.

Jemoncmpayuu. Moaens NOHHON
KPUCTAJNTMYECKON pPEeNIETKN Ha
MpUMepe XJIOpUAa HaTpusl.
MuHepasl ¢ STUM TUIIOM
KPUCTAJTMYECKON PEIIETKOMN:
KaJIBLIUT, TAJIUT.

Xapaxmepu306ams NOHHYIO CBS3b KaK CBA3b, BOSHUKAIOLIYIO
IIyTEM OTJAa4d WM IIpUEMA

ANeKTpoHOB. Knaccuguyuposams MOHEI IO Pa3HEIM
OCHOBaHUSIM. Ycmanaenueams 3aBUCUMOCTb MEKIY TUIIOM
XUMMYECKOH CBSI3U, TUIIOM KPUCTAJUINYECKON PEIIETKU U
(PM3UYECKIMH CBOMCTBAMH BEIIECTB.

PeryJasiTuBHbBIE:

1. [InanupoBanue y4eOHOTO
COTPYIHHYECTBA C YUUTEIIEM U
CBEPCTHHUKAMH — OIPEICTICHHE
e, QyHKINUH y4aCTHUKOB,
Cc0c000B B3aMOIENCTBUS.

Ilo3HaBaTeJbHbIE:

1. OBnazeHue OCHOBAaMH
XAMHYECKOU TPaMOTHOCTH:
CIOCOOHOCTBIO aHAM3UPOBATH H
OOBEKTUBHO OLIEHUBATH
JKU3HEHHBIC CUTYaIUH,
CBSI3aHHBIE C XUMHEN, HABLIKAMU
0e30macHOro 00paIeHus ¢
BEIIECTBAMH, HCITOJIb3YEMbIMH B
IOBCEIHEBHOM KU3HHU.




KoBanentnas
XUMHAYECKAsI CBI3b.

ITonsiTHE O KOBaJIEHTHOW CBSI3U.
DNEeKTPOOTPULIATENLHOCTE,
HEToJIsIpHAs U MOJIIpHAs
KOBaJICHTHBIE CBsI3U. KpaTHOCTB
KOBaJICHTHOM CBSI3M. MeXaHU3MbI
00pa3oBaHus KOBAJIEHTHBIX CBS3CH:
O0OMEHHBII U JOHOPHO-
akuentopHbii. [lonsipHoCTh
MOJIEKYJIbI, KaK CJIe/ICTBHE
TIOJISIPHOCTH CBSI3U M TEOMETPUU
MoJeKkyibl. Kpucrammnaeckue
PEIETKH C TUM THUTIOM CBSI3H:
MOJICKYJISIPHBIE U ATOMHBIE.
®u3nUeCKUe CBOMCTBA BEIIECTB,
00yCIIOBJICHHBIE TUTIOM
KPUCTAJNINYECKUX PEIIETOK.

Jemoncmpayuu. Mogenu
MOJIEKYJISIPHON KPUCTAJTMYECKON
PEIETKHU HA IPUMEPE «CYXOro
JB12 WU HOJa U aTOMHOMN
KpUCTAJNINYECKON pEenIETKH Ha
puMepe anmasa, rpaduTa Uim
kBapia. Moxens MOJISIPHOTO
00BéMma raza

OOBSCHATE MHEPTHBIEC CBOICTBA OJIaropoIHBIX a30B
0COOCHHOCTSIMH CTPOEHMSI UX aTOMa. XapaKTepHU30BaTh
KOBAJICHTHYIO CBSI3b KaK CBs3b, BOHUKAIOIYIO 33 CUET
00pa30BaHus OOLIMX NEKTPOHHBIX MAp NYMEM nepexpbléaHis
anekmponubix opoumaneti. KnaccuduyuponaTs KOBaJIeHTHbIE
CBSI3H 110 Pa3HBIM OCHOBaHMSM. Y CTaHABIUBATh 3aBUCUMOCTD
MEXIY THIIOM XMMUYECKOH CBSI3U, TUIIOM KPUCTAJUINIECKOM
pemeTKn

1 GU3NIECKUMHU CBOHCTBaMH BEIIECCTB.

Merammueckas
XHUMHYECKasl CBS3b

IloHsATHE O METATIINUECKOM CBSI3H U
METaJUTMYECKUX KPUCTAIITMIECKIX
peméTkax. U3NYECKHUE CBOWCTBA
METaJIJIOB Ha OCHOBE UX
KPUCTAJNTMYECKOTO CTPOCHHSI.
[IpumeHenne MeTaIJIOB HA OCHOBE
HUX CBOMCTB. UEpHBIEC U LIBETHBIE
CILJIaBHI.

Jlemoncmpayuu. Mogenu

Xapaxmepu3zoeams METAIIIMUECKYIO CBSI3b KaK CBS3b MEXTY
aTOM-MOHA- MM B METaJUIaX M CILIaBaX MOCPEICTBOM
0000111€CTBIIEHHBIX BaJIEHTHBIX

3JIEKTPOHOB. OObsCHAMb STUHYIO TPUPOAY XUMHUYCCKHX
cBsI3el. Yemanasnueams 3aBUCUMOCTD MEXKIY THTIOM
XAMHYECKOW CBSI3H, THIIOM KPUCTAJUIMYECKON PEIIETKU U
(hM3MYECKMMH CBOMCTBAMH BEIIIECTB.

KoMMYHMKATHBHBIE:

1. YuacTBOBaTh B KOJUISKTHBHOM
00CyXJeHnH podIIeM,
WHTETPUPOBATHCS B TPYIIITY
CBEPCTHHUKOB ¥ CTPOHUTH
MPOAYKTUBHOE B3aNMO/ICUCTBHE
Y COTPYJHUYECTBO CO
CBEPCTHUKAMHU U B3POCIIBIMHU.




KPHUCTAJUIMICCKUX peHIéTOK
MCTaJlJIOB.

Jlabopamopnvie

onvimoel. KoHCTpynpoBaHue
MOJEN METAJNINYECKOMN
XHUMHYECKOH CBS3U

Bonoponnas
XUMHUYCCKas CBA3b

MexmMonekyisipHas v
BHYTPUMOJICKYJISIpHAST BOZOPOIHEIE
CBsI3U. 3HAUCHUE
MEKMOJIEKYIISIPHBIX BOJIOPOIHBIX
CBsI3€H B IIPUPOJE U KU3HU
YeJloBeKa.

Jlemoncmpayuu. BuneodparmMeHTbI
U cnaiiabl «CTpyKTYpbl OerKay.

Jlabopamopnvie
onvimul. JleHaTypanus Oenka

XapakTepr30BaTh 0COOCHHOCTH arperaTHOrO COCTOSHUS
BEILIECTB

Ha OCHOBE MOJICKYJISIPHO-KHHETHYECKUX MPEICTABICHUH.

YcraHaBIMBaTh MEXIPEIMETHBIE CBS3U C (PU3NKON Ha ITOU
OCHOBE. Y CTaHAaBIIMBATh MEXKIIPEIMETHBIE CBSA3U C OMONOruei
Ha OCHOBE PAaCCMOTPEHUS IIPUPOJIbI BOJOPOIAHON CBS3H U €€
POJH B OPraHU3alUK KUBOH MaTEPUH.

ITomumepst

[Tomydenne monuMepoB peakusiMu
TTOTMMEPU3AINH U
NOJIMKOHIEHcAlINK. Baxkuenme
TPEICTABUTENH TIACTMACC U
BOJIOKOH, MX TIOJTy9€HHE, CBOMCTBA
u npuMmeHenue. [lonstue o
HEOPraHWYECKUX MOIMMEpPax U UX
TIPEICTABUTEIH.

Jemoncmpayuu. Konnexiun
«Ilmactmaccel», «BolokHaY.

Xapaxmepuzoeamo peaxkivy MOIUMEPH3ALUHN U
MOJTMKOHICHCAIIMH KaK CIIOCOOBI TOIYUYEHHS CHHTETHIECKUX
BBICOKOMOJIEKYJISIPHBIX COeAMHEHMH. Onuchieams OTACTbHBIX
IIPEICTaBUTEIICH MIACTMACC W BOJIOKOH, HX CTPOCHHE M
KJaccu(GuKanmo

C IIOMOIIBIO POHOIO A3bIKAa U A3BIKa XUMHH.

PeryasiTuBHbBIE:

1. CamocToSTEILHO
AHAM3UPOBATH YCIOBHS

JIOCTH)KEHUS [IEJIM HA OCHOBE
yuéra BBIICICHHBIX YUUTEIEM
OPUEHTHUPOB [EHCTBUS B HOBOM
y4eOHOM MaTepHale.

Ilo3HaBaTeJbHBIE:




OO0pa3ipl HeOPraHUIECKUX
MOJIMMEPOB — BEIIECTB AaTOMHOM

CTPYKTYpBbI

HucnepcHble cuCTEMBbI

[TonsiTe o aucniepcHoOl hasze u
JIMCTIEPCUOHHOM Cpeie.
ArperaTHoe COCTOSIHHE pa3Mep
yacTull ¢a3bl, KaK OCHOBA IS
KIaccu(pUKaImu AUCIEPCHBIX
cUCTeM. DMYJIbCHUHU, CYCIICH3HH,
a’pPO30JIH — TPYIIIIHI
rpyOOIUCIEPCHBIX CUCTEM, UX
MPEJCTABUTENN. 30JI1 U TeIIA —
TPYIIITBI TOHKOJMCIIEPCHBIX CUCTEM,
ux npencraputend. [lonsrue o
CHUHEPE3UCEe U KOATYJISIHH.

Jemoncmpayuu. Konnexuun
00pa3IoB pa3IMYHBIX AUCIEPCHBIX
cucreM. CHHEpE3UC U KOaryJIsIus

Jlabopamopnvie

onvimul. [lomyyeHne KOUIOUAHOT O
pacTBopa KypuHOTo Oelka,
HCCIIEIOBAHNE €T0 CBOWCTB C
TIOMOMIBIO JIA3€PHOM YKa3KU U
MIPOBE/ICHUE €T0 JeHATYpaLlUH.
Ilonyuenue smynbcun
pacTUTENBHOr 0 Macia u
HaOJIoIcHHE 32 €€ PacCIIOCHUEM.
Ilony4yenue cycneH3uun
«HM3BECTKOBOTO MOJIOKa» 1

Xapaxmepu3zo6ams pazIMYHbIC TUITHI JUCICPCHBIX CUCTEM Ha
OCHOBE arperaTHOro COCTOSIHHSI JJUCTIEPCHON (ha3bl 1
JIUCTIEPCUOHHOM cpelibl. Packpviéams ponb pa3iINvHbIX TUIIOB
JIUCTIEPCHBIX CUCTEM

B JKH3HU NPUPOJIBI U 0OIIECTBA.

1. Co3naBaTh 1 IpeoOpa30BEIBATE
MOJIENTH U CXEMBI JUIs
pelIeHus 3a1ad.

2. O0001wATh TOHATUSA —
OCYIIIECTBIIATh JIOTHYECKYIO
OIEPAIUIO EPEX0IA OT BHUIOBBIX
MIPU3HAKOB K POJOBOMY ITOHSTHIO.

KoMMyHMKATHBHBIE:

1. AnexBaTHO HCIIOJIB30BATH
peueBbie CPECTBA IS PEIICHUS
pa3ﬂI/I‘{HBIX KOMMyHI/IKaTI/IBHI)IX
3a/1a4; BJIaJE€Th YCTHON U
MICbMEHHOM PeYbli0; CTPOUTh
MOHOJIOTHYECKOe

KOHTEKCTHOE BBICKA3bIBaHHUE.




HaOIroZieHne 3a €€ ceNMMEHTaLNEN

Tema 2. XumMuyecKue peakuu

(13 )

10, | Knaccuduxarus AJnnorponuzanus 1 Knaccuguyuposams XuMuUeCKre peakily MO Pa3IuIHBIM

11 XUMHUYECKUX PEeaKIui M30MEpH3aIHs, KaK peakiuu 0e3 OCHOBaHMIM. Paziuyams 0COOCHHOCTH KJIaCCH(PUKAIIH
M3MEHEHHsI COCTaBa BEIECTB. peaknuii
Annorponus U €€ IpUYHHBIL. . N
KiaccH(uKanms peakimii 1mo B OPraHU'ECKOH XUMHH. Xapaxmepuzosams TEMIOBOU 3P PeKT
PATHUHBIM OCHOBAHHSM: 0 umcy | XAMIECKHX PEAKiHii U Ha €ro OCHOBE pasMiaTh 5K30- M
¥ COCTaBY PEAreHTOB M MPORYKTOB, | > NAOTCPMIICCKHE . .
110 hase, M0 HCIOTB30BAHHIO peaknuu. Ompadxcams TEIIOBON dPPEKT XUMUIECKUX PEAKITHA
KaTanau3aropa uiu QepMeHTa, 1o Ha MIChME € . .
TernoBoMmy 3bdeKTy. MOMOILILIO TEPMOXHMUIECKHX YPaBHEHHH. I1Ipo6odumsb pacyEThI
TepMOXHMUYECKHE YPABHEHHS Ha OCHOBE TEPMOXMMUIECKNX YPABHEHHH. Hci6]ll0()ai’}1b u
peaKiui. onucvl8ams TEMOHCTPAITMOHHBIA XUMUYECKHIA SKCIIEPUMEHT.
Jemoncmpayuu. PactBopenue
CEPHOM KUCIOTHI U aMMHAYHOU
CETIMTPHI U (PHKCALIUS TETUIOBBIX
SIBJICHUH JUIS 3THX IPOIIECCOB

12 CkopocTb XUMHUECKUX | DakTopbl, OT KOTOPBIX 3aBUCUT Hayuamcs: Ha3piBaTh (aKTOPHI, BIUSIONIHE HA CKOPOCTh

peakumit

CKOpPOCTh XUMHUYECKUX PeaKLui:
MIpUpOJIa pearupyrolnx BEIIecTB,
TemIeparypa, IIowaib ux
COIIPUKOCHOBEHUS Pearupyroumx
BELIECTB, UX KOHLIEHTpaLus,
MIPUCYTCTBUE KaTaJIM3aTopPa.
Ilonstue o katanuze. epMEHTHI,
KaK OMONIOTHYECKHE KaTaIn3aTOPbL.
HNHrnOuTOpPEI, KaK «aHTOHHMBD»
KaTaJau3aToOpoB U UX 3HAYCHHUE.

XIUMHYIECKON PEaKny 1 OOBICHITH UX BIUSHHUE Ha CKOPOCTh
XUMUYIECKON PeaKINy; Ha3bIBaTh (haKTOPHI, BIISIOIINE HA
CMeEILEeHNEe XUMUYECKOI'O PABHOBECHSL.

Hoxzyttam BO3MOINCHOCNb

HAY4umubcsl: TPOrHO3UPOBATH PE3YJIbTAThl BO3ACHCTBUS
Pa3TUIHBIX (PAKTOPOB HA H3MEHEHNE CKOPOCTH XHMUIECKOMH
peaKxiuy;

PeryiassitTuBHble:

1. Paboras 1o riaHy, CBEpsTH
CBOM JIEUCTBUSI C LENBIO U, IPU
HE00XOIMMOCTH, UCIIPABIISAThH
OIIIMOKU CaMOCTOSITEILHO.
2.KoppekTupoBaTh 1€STEIbHOCTS!
BHOCHTbH U3MEHEHHS B TIPOIIECC C
YYETOM BO3HUKIINX TPYTHOCTEH
M OIIMOOK; HaMeYaTh CIIOCOOBI UX
YCTpaHEHUS.

Ilo3HaBaTeJbHbIE:

1. ®opmupoBaTh yMEHHS
YCTaHABIIUBATD CBSI3H MEIKITY
peanbHO HaOII0JaeMbIMH
XUMHYECKMMHU SIBJIEHUAMH H
MIPOLIECCAMH, TPOMCXOIAIINMH B
MHUKPOMHPE, OOBSICHATH TPUIHHBI
MHOr000pa3usi BEIIECTB.

2. ®opMUpOBATH YMCHHSI
Oe3omnacHoro u 3¢ GEeKTUBHOTO
UCIIOJIb30BaHUsI JTAO0PATOPHOIO
000pyTOBaHMS.

KoMMyHuKaTHBHbBIE:

1. [ImaHpoBaTh yaeOHOE
COTPYTHUYECTBO C YUUTEIEM H
CBEPCTHUKAMH; BIIA/ICTH
MOHOJIOTHUYECKOH U
JMAIOrHIecKoi (popMaMu pedr B
COOTBETCTBUHU C HOPMaMH




Jemoncmpayuu. BzanmonencTus
PacTBOPOB COJISTHOW, CEPHOMN U
YKCYCHOM KHCJIOT OJIMHAaKOBOM
KOHIICHTPALUU C OIMHAKOBBIMHU
Kycoukamu (TpaHyjlaMH) LIMHKA U
B3aUMO/ICICTBUE OJMHAKOBBIX
KYCOYKOB Pa3HbIX METAJJIOB
(Maraumsi, IMHKA, XKeJe3a) ¢
PacTBOPOM COJSTHOW KHCIIOTHI, KaK
MIpUMep 3aBHCUMOCTH CKOPOCTH
XUMHMUECKUX PEAKLUHA OT IIPUPOJIBI
BemiecTB. B3auMonelictsue
pacTBOPOB THOCYIb(aTa HATPUS
KOHICHTpAIlU U TEMIIEPATYPHI C
PacTBOPOM CEPHOI KUCIIOTHI.
MopennpoBaHne «KHUTISIIETO
cinosi». ['eTeporennbIit katanu3 Ha
IIPUMEpPE Pa3IoKEHUS IEPOKCUAA
BOJIOPOJIa B IIPUCYTCTBUU
JUOKCUJA MapraHia.

Jlabopamoprule onvimbi.
Hcnosnp30BaHue HEOPraHUIECKUX
KaTaaM3aTopoB (couieil xkenesa,
MOAWA Kallis) U TIPUPOJHBIX
00BEKTOB, COJEPIKAIKX KaTanasy
(ceIpoe MsCco, KapTodelb) s
Pa3ioKeHHs IEPOKCHIA BOIOPOIa

POAHOrO A3bIKA.

13

OOpaTHMOCTD
XUMHYECKUX PEAKIUU.
XHUMHUYECKOE
paBHOBECHE M CITOCOOBI
€ro CMeIeHust

Knaccudukanmsi XAMAYECKHX
peakuuii mo Mpru3HaKy UxX
HanpaBieHus. [TousTue 00
00paTUMBIX PEaKIUAX U
XUMHUYECKOM PaBHOBECHH.
[puammn Jle-1laTense u criocoOb!
CMEIICHHUS XUMHYECKOT O
paBHOBecus. OO0ras
XapaKTEPUCTUKA PEAKIU CHHTE30B

Xapaxmepu3o6ams COCTOSHUS XUMHUUECKOI0 PABHOBECHS U
CIIOCOOBI ero cMemenust. [Ipedckaszvléamsy HAIPaBICHUE
CMEILEHUS] XUMUYECKOr0 PaBHOBECHSI ITPU U3MEHEHUH YCIOBHUMA
MIPOBENICHUST 00PATUMON XUMHUIECKOH

peaxkuuu. Apeymenmupogams BEIOOP ONTUMAIbHBIX YCIOBUI
MPOBEIEHUS TEXHOIOIHYECKOT0 IIpoIiecca.

Habniooams u onucvieams TEMOHCTPAITMOHHBIA XUMUYESCKUH
3KCIEPUMEHT.

PeryasiTuBHBIE:

1. KoppektupoBaTh paboTy 1o
XOJ1y BBITIOJHEHUS 33 [aHUsI [IPH
yKa3aHUM eMy Ha OLINOKU U3BHE.

2. UnertnduupoBath
COOCTBEHHBIE MTPOOJIEMBI U
OIIPENETISATh TIaBHYIO IPOOIEMYy.




amMmuaka u okcua cepbl(VI) u
paccMOTpeHHE YCIOBUH CMEIIEHUS
WX PaBHOBECHS Ha IIPOU3BOICTBE.

Hemoncmpayuu. Cmenienne
paBHOBecHs B cucteMe Fes+ +
3CNS-« Fe(CNS),

Jlabopamopuvie onvimel.
Nnmoctpauust npasuia bepromne
Ha MPaKTHKE — MPOBEICHUE
peakuuii c 0Opa3oBaHUEM OCaJIKa,
ra3a 1 BOAbI

14,
15

IM'upponus

OO6paTuMBIi 1 HEOOPATUMBIN
ruponussl. 'uaponus conelt u ero
TUIBL. ['MApONNU3 OpraHnyecKux
COETMHEHHUH B KHUBBIX OPraHU3MOB,
KaK OCHOBa OOMeHa BEIECTB.
[TonsiTre 00 PHEPrEeTUYECKOM
0OMEHE B KJIIETKE U POJIU
TUJPOIN3A B HEM.

Jlabopamopnvie

onvimsl. VlcnipiTanne
WHANKATOpaMH CPeIbl PACTBOPOB
COJIEH Pa3IMYHBIX THIIOB.

Xapaxmepuzoeamb TUAPOIN3 KaK 0OMEHHOE B3aNMOJICHCTBHE
BEILECTB C BOJOU. 3anucviéams ypaBHEHUS PEAKIIMM THAPOIN3a
Pa3IUYHBIX colel. Paziuuams TUAPOIN3 110 KATHOHY

U aHuony. /Ipedckazvieams peaxyuro cpedvl 600HbIX paCTBOPOB
coJie, 00pa30BaHHBIX CUIILHBIM OCHOBAHUEM U CIIa00MH
KHMCJIOTOH, CJIa0BbIM OCHOBAHHUEM M CHIIBHOM

KHUCJIOTOU. Packpuvliéams poib 00paTHMOro THAPOIH3a
OpPraHMYECKUX COCANHCHUN KaK OCHOBEI OOMEHA BEIECTB B
JKUBBIX OpraHu3Max 1 oopatumoro ruponuza ATD kak
OCHOBEI SHEPreTUIECKOTO 0OMEHA B JKUBBIX

opranusmax. /Iposodums, HabaOOAMd U

ONnuUCHI8aAMb XAMAYIECKUI SKCIICPUMEHT C IIOMOIIBI0 POIHOTO
SI3BIKA W SI3BIKA XUMHH.

Ilo3HaBaTeJbLHBIC:

1. Ompenensrs MOHATHS,
co31aBaTh 000OIICHH,
yCTaHaBHI/IBaTI) aHaJIOI'uu,
KIaccupUIMpoBaTh,
CaMOCTOSATENIFHO BEIOUPATh
OCHOBAHUA U KpI/ITepI/II/I I
KiaccuuKamum, ycTaHaBIBaTh
l'IpI/ILII/IHHO'C.]'Ie}ICTBeHHBIC CBJsI3HU.

2. YMeeT BBIMOIHATD JTOTHICCKHIE
JeWCTBHS abCTparupoBaHus,
CpaBHEHUSI, HAXOXKICHUS OOIIUX
3aKOHOMEPHOCTEM, aHan3a,
CHHTE3a.

3. BHOCHTH HEOOXOAUMEBIE
JIOTIOJTHEHHSI 1 KOPPEKTUBEI B
IUIAH U CII0cO0 JIeficTBUS B
Cllydae pacxOJKICHHUS dTaIOHa C
peaNbHBIM ACHCTBUEM U €T0
MIPOLYKTOM.

KoMMYHHMKATHBHBIE:

1. IlpyHUMATH TTO3HUIINIO
cobeceTHIKA, TOHUMAsI TIO3UIIHIO
QPYTOro, pa3iNiaTh B €ro Pedn:
MHEHHE (TOYKY 3pEHUS),
JIOKa3aTeIbCTBO (APTyMEHTHI),
(aKTHI; THITOTE3BI, aKCHOMBI,
TEOpHUH.

2. JloroBapuBathCs O MpaBUiIax U
BOIIPOCAX IS OOCYKICHUS B
COOTBETCTBUU C IMOCTABJIECHHOI




nepes rpynmoi 3afadei.

16, | OxucnuTenbHO- CrereHb OKUCIICHUS U €6 Xapaxmepu306ams OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIE
17 | BOCCTaHOBUTEIBHBIC orpeneseHue mno Gopmynam peaxkuuu
peaxiuu OpPraHUYEeCKUX ¥ HEOPraHUYECKUX
BCICCTB. DIeMCHTH H BEIIECTE, KaK IMPOIIECCHI, TPH KOTOPBIX U3MEHSIOTCS CTETIEHH OKUCIICHUS
KaK OKHCITUTEIIN U aTOMOB.
BocctaHoButenu. [lousarue o Cocmaensime ypasaernsi OBP
nporeccax OKUCICHUS 1
BoccTaHoBiieHus. CocraBiieHue C IIOMOIIbIO METOJa IJICKTPOHHOT' O OajaHca.
YPABHCHHUH XUMITHCCKHX pCakilii IIposooums, HabAOamMb U ONUCHIBATN XUMUYECKHN
Ha OCHOBE 3JIEKTPOHHOT0 OayiaHca.
SKCIIEPUMEHT C TIOMOIIBIO POTHOTO S3bIKA U S3bIKA XUMHU.
Jemoncmpayuu. Bzaumopeicreue
IIMHKA C COJITHOW KUCJIOTOH U
HUTpPATOM cepedpa.
Jlabopamopnvie
onvimwl. OKHUCIUTEIHHO-
BOCCTaHOBHUTEIIbHAS PEAKIIUS U
peakiusi oOMeHa Ha puMepe
B3aUMOJICHCTBUS PACTBOPOB
cynbdata meau(Il) c xenezom u
pPacTBOPOM IIEJIOYH.
18, | Dnekrponm3 pacruiaBoB | XapaKTepUCTHKA 3JICKTPONH3a, Kak | XapaKTepu30BaTh AJICKTPOIN3 KaK OKHCIUTEIHHO-
19 | m pacTBOpOB. OKHCITUTEIHHO- BOCCTaHOBHTEINBHBIH mporiecc. [Ipeacka3piBaTh KaTOTHBIC H

IIpakTueckoe
MIpUMEHEHHE
3JIEKTPOIM3a

BOCCTaHOBMTENIBHOT'O IpOLIECCa.
OCOOCHHOCTH DJIEKTPOIIN3A,
MIPOTEKAIOIIEro B pacTBOpax
aneKkTponuToB. [IpakTyeckoe
MIPUMEHEHHE IEKTPOIH3a:
MOJTy4eHHE TaJIOreHOB, BOJOPOA,
KHCIIOPOa, IIEJIOYHBIX METAIIJIOB U
IIEeI04YCH, a TAK)KE aTFOMUHUS
3JIEKTPOIM30M PACILUIABOB U
pacTBOpOB COEAMHEHUHN 3TUX
anemeHToB. [ToHsATHE O

AQHOJHBIE IPOLIECCH] M OTPaXkaTh UX Ha MHUChME JUIsl PacIljlaBOB U
BOJIHBIX PAaCTBOPOB 3JIEKTPOJIUTOB. PacKpbIBaTh IpaKTHYECKOE
3HAUEHHE AIEKTPOJIN3A.

PeryiassitTuBHble:

1. OcymuiecTBisATh
KOHCTaTUPYIOIIUN U
MPEABOCXUIAIOIINI KOHTPOIB 110
pe3yabTaTy U MO Coco0y
JIEMCTBUS; aKTyaJIbHBII KOHTPOJIb
Ha YpOBHE NIPOU3BOIBHOTO.

Ilo3zHaBaTeJbLHBIC:

1. Co3maBaTh 1 IpeoOpa3OBEIBATH
MOJICIIU U CXEMBI JUIs
peleHus 3a1ad.

KoMMYHHMKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE
MHEHHE U TIO3HLIHUIO,
apryMeHTHpOBATh U
KOOPAMHHUPOBATH €€ C MO3UIHIMH
napTHEPOB B COTPYAHUYECCTBE
MIPH BBIPA0OTKE OOIIEro pereHus
B COBMECTHOM AEATENbHOCTH




rajJpbBaHOIIACTHKE,
rajJbBaHOCTETUH, PahUHUPOBAHUU
I[BETHBIX METAJUIOB.

Lemoncmpayuu. KoHcTpynpoBaHue
MOZEIIN JIEKTPOIU3Epa.
BuneodparmeHT ¢ mpOMBIIIUIEHHOM
YCTaHOBKH JUIS TIONTYYCHHUS
AIOMHUHHUS

20 | Ilpaktuyeckas pabora Pemenue skcnepuMeHTaIbHBIX ITpoBOINTH, HAOMIOIATH U ONHUCHIBATH XUMUYECKUAN
Ne 1. Pemienune 3a7a4 10 TeEMe « XUMHUYecKas 3KCIIEPUMEHT MO TeMe «XUMHUUECKasl PEaKIUsD»
OKCIICPUMCHTAJIBbHBIX peaKkuus»
3a]1a4 Mo TeMe
«XuMHUYECKasi peakiush)
21 | IloBropenue u TectupoBanue, peLieHue 3aj1ay u 00600maTh 3HaHUA O KIIacCH(PUKAIINN U 3aKOHOMEPHOCTSIX
00001IeHNe H3YYCHHOTO | YIpPakKHEHHH 110 TeMe MPOTEKaHMSI XUMHUYECKUX PEaKLUil B OPraHMIecKOi U
HEOPraHWYEeCKON XUMHH. Y CTAHABIMBATD BHYTPHIIPEIMETHEIC
CBSI3M MEXK]ly OPraHUYECKOW W HEOPTaHNYECKON XUMHUEH B
CBETE 00IIIEr0, 0COOEHHOI0 U EAUHUIHOIO.
22 | KonrponsHas padota Ne 1 «Ctpoenne BeniecTBa. XUMHAYECKas [TpoBomuTh peduiekcrio COOCTBEHHBIX JOCTHKCHHH B

peaxums

MIO3HAHHUH KIaCCH(PUKAIINH 1 3aKOHOMEPHOCTEH MPOTEKaHMUS
XUMHYECKUX PEaKIMi B OPTaHIMYECKON 1 HEOPTaHUIECKOMN
XUMUHU. AHaJIM3UPOBATh PE3YIbTATHl KOHTPOIBHOH PabOTH U
BBICTPAWBATh IIYTH JOCTIKEHHS JKEIaeMOro

YPOBHS YCIIETITHOCTH.

PeryasiTuBHbie:

1. Pednexcust ciocoOoB u
YCIIOBUM J€MCTBUA, KOHTPOIb U
OLICHKA ITPOIIECCa U Pe3yIbTaToOB
nestensHOCTH. OpHEeHTanys Ha
MMOHUMAaHHUE MIPUYNH yCIiexa B
y4eOHOH e TeIbHOCTH.

Ilo3HaBaTeJbHbIE:

1. Y4ueOHO-TI03HaBATEIbHEIH
HWHTEpPEC K HOBOMY YUEOHOMY
MaTepuay U Crioco0aM pereHus
HOBOI 4aCTHOH 3a/1a4u.

KoMMyHuKaTHBHbBIE:

1.YuutsiBaTh pa3Hble MHEHUS U
($hopMyIHpPOBaThH COOCTBEHHOE
MHEHHE U TTO3HIIUIO,
apryMeHTHpPOBATh
KOOPAUHHUPOBATH €€ C MO3UIHIMH
napTHEPOB B COTPYAHUYUCCTBE
TIPH BBIPAOOTKE 00IIero
peleHus.




Tema 3. BemmiecTBa 1 ux cBoiicTBa (9 u)

23 | Meramibt dusnyeckrue CBONCTBA METAILIOB, 0Ob606wame 3HaHMS U IeTaTh BBIBOJBI O 3aKOHOMEPHOCTSIX
Kak (pyHKIUS UX CTPOEHHUSL. TIOJIOXKEHHS U U3MEHEHUH CBOWCTB METAJUIOB B MIEPUOAX U
Jlenenune MeTaJsIOB Ha TPYIIIHI B rpynmax [lepuoanueckoit cucteMsl. Xapakmepuzosams o0LIAE
TEXHUKE U XUMUH. XUMHUECKUE XUMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTENEH Ha
CBOWCTBA METAJUIOB U OCHOBE CTPOCHHSI UX aTOMOB U MOJIOKEHHUSI METAJIJIOB B
SIIEKTPOXUMHYECKUH sl 3JIEKTPOXUMHUYECKOM DAY HATIPSKESHHUSL.
HanpsbkeHui. [lonsitue o .
METALTOTEPMHH (ATIOMUHOTEPMHUH, IIposooums, HabrOOamMsb U ONUCHIEANL XUMUYECKUI
MarHHETEpMHH H 1Ip.). SKCIIEPUMEHT C TIOMOIIBIO POJHOTO A3bIKA U SI3bIKA

XUMHH. Xapakmepuzoeams v

Jemoncmpayuu. Konnexkuust OIKCHIBATh KOPPO3UIO METANIIOB KAK OKUCIUMEIbHO-
MeTaJuIoB. B3aumoneiictBue 60CCMAHOBUMENbHBIL NPOYecc W CTIOCOOB! 3aIIUTHl METAJLIOB
KOHILIEHTPUPOBAHHOU a30THOU
KHCJIOTBI ¢ MebI0. Bembinika OT KOppo3Hu.
TepMuUTHOM cMmecu. [loprper
H. H. bexerosa

24 | Hemeramsl. Hemeranibl kak OKUCIUTENH. Xapaxmepu3zoeamp 00IIME XUMUYECKUE CBOICTBA HEMETAJIIIOB

biiaropoaasie raze

Hemerannbl kak BOCCTAHOBUTENH.
Pan anexTpoorpuniatensHOCTH.
WneprHbIie nim 0naropogHbIe Ta3kl.

Jemoncmpayuu. Konnexus
HEMETAJIJIOB.

Bcenpimka uéproro nmopoxa.
BeoliTecHeHuEe ranoreHoB U3 ux
pacTBOPOB APYTUMH rajioreHaMu

KaK OKHCIIUTENIEH U BOCCTAHOBUTEJIEH HA OCHOBE CTPOEHUS UX
ATOMOB U TIOJIOXKCHHSI HEMETAIUIOB B PSTY
AJIEKTPOOTPHIIATCITBHOCTH.

Habrooame u onuceiéams XUMIYECKAN KCIIEPUMEHT C
IIOMOLLBIO POAHOIO A3BIKA U A3bIKa XUMUH.

PeryiassitTuBHble:

1 .IIporHo3upoBaTh pe3yibTaT B
OCHOBHOM Y4€OHBIX (110 00pas3iry)
3aJlaHUi, IUIAHUPOBATh AT OPUTM
€ro BBINOJTHEHUSI.

2. COOTHOCHUTDH IPOMEXKYTOUHBIE
Y KOHEYHBIE Pe3yJIbTaThl CBOEH
JIESTEIbHOCTH C IEJIBI0 MITH C
00pa3iom, NpeI0KEHHBIM
YUHUTEIEM.

Ilo3HaBaTeJbLHBIC:

1.IlpuMeHaThs METOIBI
HWH(POPMAIIMOHHOTO TIOUCKA,
JI00ObIBAET HOBBIC 3HAHMUSI, B TOM
YHUCJIE C TIOMOILBIO
KOMITBIOTEPHBIX CPEIICTB.

2. Beibupaer Haunbomnee

3¢ EeKTUBHBIC CIIOCOOBI PEIICHUS
3a7ad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHII.

KoMMyHuKaTHBHbBIE:

1. Opranu3oBbIBaTh U
TJIAHAPOBATh YUeOHOE
COTPYAHUYECTBO C YUUTEIEM U
CBEPCTHHUKAMH, ONPEACIISATh [EeITH
1 QYHKIIMK YIaCTHUKOB, CITIOCOOBI
B3aUMOJICHCTBUSI; IUIAHUPOBATh
o01ue croco0b! padoTHL.




2. YuuThIBaThH Ppa3HbIC MHCHUS U
CTPEMUTCA K KOOpAWHAIIUN
Pa3iInIHbIX HOSI/IHI/Iﬁ B

COTPYTHUYECTRE.
25 | Kucnorst Kucnotsl ¢ Touku 3peHust aToMHO- | Xapaxmepu306amsb KUCIOTHI B CBETE TEOPUU PeryasiTuBHble:
HEOPraHUYIECKUE U MOJIEKYJISIPHOTO yueHus. KHCIOTBl | 3JIEKTPOIMTHYECKON TUCCOIHAIIUH. LB
OpraHHYecKHe C TOYKH 3PEHHS TCOPUH P 5 5 : é’mBHraTI’ BEPCHH pCLICHU
>TEKTPOUTHYECKOH JIACCOIHAIIHH. asnuvamy odluee, 0COOCHHOE H SMHIMHOS B MpoGIIeMbI, 0CO3HABATH
KHCIIOTHI ¢ TOUKH 3pEHHS CBOMCTBAaX a30MHOU, KOHYEHMPUPOBAHHOU CEPHOU U KOHEYHBIH Pe3yJIbTaT, BEIOUPAThH
NpoTOHHOI TeopuH. OBIHe MYPaBbUHOU KUCIIOT. U3 TPEIUIOKEHHBIX M UCKATh
> . CaMOCTOSTENILHO CPENCTBA
XUMHYCCKUC CBOUCTBA KU CJIOT. IIposodumu, Habu00amv u ORUCHIBANb XUMHYECKHN OCTIKEHHS Le
Knaccnukanus Kucior. 9KCTIIEPUMEHT C TIOMOIIBIO POJHOTO SI3bIKA U SI3BIKA XUMHHU.
Jlabopamopwuiii onvim 2. Baocuth HEOOXOIUMBIE
HccienoBanue KOPPEKTUBBI B JIEUCTBUE 110CIIE
KOHIICHTPHPOBAHHKIX PACTBOPOB €ro 3aBEpIICHHUS Ha OCHOBE €ro
COJISTHOM M YKCYCHOM KHCIIOT OMCHKH 1 yHcTa )6(apaKTepa
KaIeIbHBIM METOJIOM TIPH UX CACTAHHBIX OLIMOOK.
pas0aBsieHuH BOIOK. Ilo3HaBaTeabHbBIE:
1. YmMetp onpenensrtsb
BO3MOJKHBIE HCTOYHUKHU
HEOOXOIUMEBIX CBEIACHUH,
MIPON3BOAUTE ITOUCK
nHOpMAIHY, aHATU3HPOBATH U
OLIEHUBATh €€ JOCTOBEPHOCTD.
2.00600mare MOHATUI —
OCYIIECTBIATE JIOTHYECKYIO
OIIEPAIHIO [TEPeX0/1a OT BUAOBHIX
MPU3HAKOB K POJJOBOMY ITOHSITHIO,
OT TIOHSTHS C MCHBIITAM
00BEMOM K MOHATHIO ¢ OOJIBITUM
26 | OcHoBaHus OcHOBaHMS € TOUKH 3pEHUS XapaKkTepr30BaTh OCHOBaHUS B CBETE TCOPHU 00BEMOM.
HEOPraHMYECKUE U ATOMHO-MOJICKYIISIPHOTO YICHUSI. JNIEKTPOTUTHUECKOM AUCCOLUALINH.
OpraHIYEeCcKHe OCHOBaHUS C TOYKU 3PEHUS TEOPUU

Paznuyath 06]].[66, 0oco0OeHHOE U €JIMHUYHOE B CBOMCTBAX




SJIEKTPOIUTUYECKON UCCOLIUAIIUH.
OCHOBaHUS C TOUYKU 3PECHUS
MIPOTOHHOMN TEOPHHU.
Knaccuduxanmst ocHoBaHMIA.
XHUMHUYECKHE CBOMCTBA
OpPraHMYECKUX M HEOPraHMUECKUX
OCHOBaHHM.

Lemoncmpayuu. Konnexus
L1EeJI0YeH U aMUHOB.
BsaumozeiictBue napos
KOHIICHTPHPOBAHHBIX PAaCTBOPOB
COJISIHOM KUCIJIOTHI U aMMHUaKa
(«mpM 6e3 oras»). Iomyuenne
aMMHaKa 1 U3y4eHHe €ro CBOMCTB.

Jlabopamopnvie

onvimel. [omyuenue
HEpacTBOPHMOTO THAPOKCUIA U €TO
B3aUMOJIEHCTBUE C KUCIOTOM

TUAPOKCUAOB U 6CCKI/ICJ'IOPOIIHLIX OCHOBaHHUM.

HpOBO)lI/ITL, HaGJ’II-OI[aTL U OIMHUCHIBATH XUMUYECKUM
OKCIICPUMCEHT C IMMOMOIIBIO POJAHOTO A3bIKA W A3bIKa XUMUU.

27

AmpotepHbIe
COCIMHEHHUS
HEOpraHMYECKUE U
OpraHu4ecKue

Heoprannueckue amporepHbie
COCIMHEHHS: OKCUIBI 1
THJPOKCH/IBI, — UX CBOWCTBA U
nonyyenue. AMQoTepHbIe
OpraHHU4ecKue COeIMHEeHHsS Ha
puMepe aMHHOKUCIOT. [lenTupt
Y TENTUIHAS CBS3b.

Jemoncmpayuu. Pazmuunsie
CITy9au B3aUMOJECUCTBHS
PacTBOPOB COJIEH ATFOMUHUS CO
MENOYBIO.

Jlabopamopnvie

onvimut. Tlonydenne aMmpoTepHOro
THJPOKCH/IA U U3yUYEHHE ero
CBOICTB

Hayuyamcs: xapakrepn3oBaTh XUMHYECKHE CBOMCTBA
aM(OTEPHBIX OKCHIIOB M THAPOKCHOB; MCIIOIH30BATH IIPH
XapaKTEPUCTHKE BEIIECTB MOHATHE «aM(pOTEPHOCTEY,
IIPOBOJUTE OIBITHI, HOATBEPKJAIONINE XHMIUIECKIE CBOMCTRA
aM(OTEePHBIX OKCHIIOB M THAPOKCUIOB; [loryuam
B03MOIICHOCHb HAYYUMbCA: OCO3HABATH 3HAUCHHE
TEOPETHUESCKHUX 3HAHUH VIS MPAKTUICCKOM eI TeNbHOCTH
YeJIOBeKa

KoMMYHMKATHBHBIE:

1.OpraHn3oBBIBaTh U
IUTaHUPOBATh yueOHOe

COTPYAHHYECTBO C YUUTEIEM U
CBEPCTHHKaMH, ONPEACIATh LEIH
U QYHKIMN YYaCTHHUKOB, CIIOCOOBI
B3aUMOJICHCTBUS; TUIAHUPOBATh
o01Ire crnoco0bl padoTHI.

2. BecrymaTh B AMAOT, a TaKKe
Y4aCcTBOBAThH B KOJIJICKTUBHOM
o0CyKaeHnHr TpoodIieM,
Y4acCTBOBATh B TUCKYCCUHN U
apryMEHTHPOBATH CBOIO
TIO3UITHIO.




28

Comn

Knaccuduxanus coneii. dKéctkoctsb
BOJIBI M CIIOCOOBI €€ yCTpaHEHHs.
[Tepexon kapOboHaTa B
rupokapOoHaT u oopatHo. O0mue
XUMHUYECKUE CBOMCTBA COJNEH.

Lemoncmpayuu. Ionyuenue
JKECTKOM BOJIBI U yCTpaHEHUE €€
JKECTKOCTH.

Jlabopamopnvie

onvimul. [IpoBenenue
Ka4eCTBEHHBIX PEAKIIH 1O
OIPEIEIEHUIO COCTaBa COJIH.

Xapaxmepu306ams COJIU B CBETE TEOPHH IEKTPOIUTUIECKOMN
JIUCCOIIMAIINH.

Paznuuams ob111€€, 0COOEHHOE U €IMHUYHOE B CBOMCTBAX

CPEJHHUX M KUCIBIX coleil. [Iposooums, Habawoams u
ONUCHIEAMb XUMAYCCKUI IKCIICPUMEHT C IIOMOIIBIO POHOTO
SI3BIKA U SI3BbIKA XUMMUH.

29

[IpakTHueckas pabora
Ne 2. Pemienne
AKCTIEPUMEHTATBHBIX
3aJ1a4 [0 TeMe
«BemecTBa 1 nx
CBOMCTBay

Pemenue sxcnepuMeHTaIbHBIX
3a1a4 1o Teme: «BerecTBa U UX
CBOMCTBa»

IIpoBoOINTE, HAOIOIATH U ONTUCHIBATH XUMUYECCKUN
SKCIIEPUMEHT JUTA UACHTU(HUKAITUN HEOPraHUIESCKUX

U OpP2aHUYeCKUX COeOUuHeHUll C TIOMOIIBIO Ka4eCTBEHHBIX
peakuui.

PeryassiTuBHbIE:

1. Pednekcust criocoboB u
YCIOBUH JEUCTBHS, KOHTPOJIb U
OLIEHKa Ipoliecca U pe3yIbTaToB
nesitenbHoCTH. OpUeHTalus Ha
MMOHMMaHUe MIPUYMH ycIiexa B




yueOHOM esITeNbHOCTH.

. Ilo3HaBaTeJbHBIE:
30 | IloBTOpenue u TectupoBaHue, pelieHue 3aaad u 0Ob60b6wams 3HaHUS O KIACCH(HUKAIIMUA U CBOMCTBaX OCHOBHBIX
0606HICHI/IC TEMbI yl'[pa)KHeHI/Iﬁ 10 TEMEC KJIaC COB HCOPIraHUYCCKUX U OPIraHUYC CKUX COC,Z[I/IHGHI/Iﬁ B 1. YVueOHO-1103HaBaTeIbHBIN
CBETE TEOPHH DJIEKTPOITUTUYECKON HWHTEpPEC K HOBOMY YUeOHOMY
JUCCOLIMAIINU. Ycmanasaueams BHYTPUIIPEIMETHBIE CBS3H MaTepuaty U Croco0am pereHus
MEX]ly OpraHUYeCcKOi U HEOPraHUYECKON XUMHEN B CBETE HOBOI 4aCTHOM 3a/1a4u.
00111eT0, 0OCOOEHHOT0 ¥ €IMHUYHOTO.
KoMMyHNKATHBHBIE:
31 | KonTtponbHas pabora Ne 2 «BeiecTBa u UX CBOWCTBaY IIposooums pediekcrio COOCTBEHHBIX JTOCTUKECHUN B 1.YVauThIBaTh pasHbIe MHCHHS 1
MTO3HAHUU CBOMCTB OCHOBHBIX KJIACCOB HEOp TAHMYECKHUX U opmympoBatk COOCTBEHHOE
OpPraHUYECKUX COEIUHEHUH B CBETE TEOPUU MHCHHC H II03HIHIO,
3JIEKTPOIUTHYECKON apryMCHTHPOBAaTh 1
JIUCCOLUALINN. AHanu3uposams pe3yiabTaThl KOOPIMHHUPOBATE ¢€ C IMO3UIHUAMU
KOHTPOJILHOHM pa®OTHI M BEICTPanBaTh ITyTH JOCTHKEHHUS NapTHEPOB B COTPY/IHAIECTBE
’KETaeMOro ypOBHS yCIICIIHOCTH. npH BBIPaOOTKE 001IIero
perIeHus.
Tema 4. Xumusi 1 coBpeMeHHOe 001ecTBO (4 1)
32 | Xumuueckas [TonsiTue o xuMH4eckou Xumudeckast MPOMBIIINIEHHOCTh U XUMUYeCKasi TEXHOJIOTHS. PeryasiTuBHble
TEXHOJIOTHS TEXHOJOTHH. XUMAYECKUE peakuy | HaygHsle MpUHIMITEI OpraHU3allii XUMHUIECKIX

B ITPOM3BOJICTBE aMMHAaKa U
meranona. Oomas
KIIacCH(HUKAIIMOHHAS
XapaKTEePUCTHKA PEaKIUil CHHTE3a
B ITPOM3BOJICTBE 3TUX MPOTYKTOB.
HayuHble IpUHITHITEL, JISKaIIHe B
OCHOBE ITPOM3BOJICTBA aMMHAaKa 1
mertanona. CpaBHEHUE ITUX
ITPOU3BOJICTB.

Jlemoncmpayuu. Mogenu
TIPOMBITIIEHHBIX YCTAHOBOK
TTOTY9IE€HHUSI CEPHOU KHCIIOTHI U
CHHTE3a aMMHaKa

Mpou3BOJICTB. [Ipon3BoOACTBAa aMMUaKa U METaHOJA B UX
CpaBHEHHE, B TOM YHCJIE HA OCHOBE HAYYHBIX MPUHIUIIOB
OpraHu3aly IPON3BOICTBA.

1. KoppekTupoBathb AesITENbHOCTb:
BHOCHUTH U3MEHEHHSI B TIPOIIECC C
YYETOM BO3HUKIIUX TPYAHOCTEH
U OIIHOOK.

2. CocTaBisTh IJIaH OTBETA;
paboTath ¢ TekcTOM Naparpada u
€ro KOMITOHEHTaMH;

3. ®opMyIMpoBaTh YICOHYIO
3aj1a4y Ha OCHOBE COOTHECEHHS
TOr'0, 4TO YK€ U3BECTHO
YYaIMMCsI, ¥ TOTO, YTO eIIe He
H3BECTHO.

Ilo3HaBaTeJbHbBIE




1. YMeTb caMOCTOATEILHO
MJIAHUPOBATh MYTH JOCTHXKEHUS

33 Xumugeckas MapkupoBKa yIIakOBOYHBIX YMeTh nony4ats Heo0XOMUMYI0 HH(OPMALIHIO C MapPKHUPOBOK LIeJIeH, B TOM 4HUCIIe
IPaMOTHOCTb KaK MaTepualioB, JJIEKTPOHUKHN U Ha YIIaKOBKaX pa3IUYHbIX IIPOMBIIUICHHBIX U aIpTCPHATUBHEIC, OBJIAICHUE
KOMIIOHEHT 0011el OBITOBOI TEXHHKH, SKOJIOTHYHOIO IIPOJIOBOJILCTBCHHBIX TOBAPOB YMEHHUEM COIIOCTABIIATD
KyJIbTYpbl YEJIOBCKA TOBapa, NpOJYKTOB IIMTAHUS, SKCIICPMMCHTAJIbHBIC 1

OTHUKETOK 110 YXO4Y 3a OJIB>KJIOI7L TCOPCTUYCCKUEC 3HAHUS C
00BEKTUBHBIMU PEATUSIMH KHU3HH.

Hemoncmpayuu. BuneopparmMeHTsI

U CIIaiiibl O CTENEHU 2. Ucnionp30BaTh MpUeMbI paboThI

5KOJIOTMYECKOM YMCTOTHI TOBApA. ¢ uHpopmaLuel (IIOUCK 1 0TOOP
HCTOYHHKOB HEOOXOIMMOIT

Jlabopamopnvie onvimoi. I3yuenue MH(OpPMALMH, CHCTEMATH3ALHS

MapKUPOBOK Pa3iIN4HbIX BUIOB uHOpMALHN).

IIPOMBIIIJICHHBIX U

IIPOZOBOIBCTBEHHBIX TOBAPOB KomMMmyHuKaTHBHbIE
1. Bnagets MOHOIOrHYECKOH U
JHUAaJoTHYecKoil popMamu pedu B
COOTBETCTBUHU C HOPMaMH
POIHOTO S3BIKA; BEIPAXKATL CBOH
MBICJIY C JIOCTATOYHOM ITOJTHOTOU
M TOYHOCTEIO;
2. ®opMupoBaHuEe YMEHUS
CIylIaTh YYUTENSA, BECTH IUAJIOT
C YYHUTEIIEM U APYTUMH
y4aluMucs

34,35 | IloBTOpeHHe M 0600IIEHNE Kypca.




