MynununaabHoe 010/ZKeTHOe 001e00pa3oBaTe/bHOE YUpeK/IeHue
cpeanasn odmeodpasoBaTeabHast mkoJa Nel2

«PacemoTpeHo» «CoraacoBano»
enpoit EHIL{ 3am. opano YBP

O.Il. bypbsinuna JIJI. PaGuenxko
poroxoa Ne 1 ot 31.08.2020  31.08.2020

PABOYAS ITPOI'PAMMA

M0 XUMHH
8 ki1acce

(

CocraBuresnb:
yuuresb xumun besnskos K.B.

r. Hesunnompicck
2020 1.



HHOACHUTEJBbHAA 3AIINCKA

[TosicautenpHas 3anucka Pabouas mporpamma mo XUMHH 8T0 Kilacca pa3padoTaHa Ha OCHOBE
aBTopckoil mporpammbl KysnemnoBori H. E., yue6nuka Ky3suenosoi H.E., Tutooit M1.M.2020 r..
Jannas pabouas mnporpaMma OpPHUEHTHpPOBAaHA Ha ydamuxcs 8§ Kiacca W pa3paboraHa B
cootBercTBUK OOIT OOO 1Ikosbl HA OCHOBE HOPMATUBHBIX JIOKYMEHTOB:

1. @enepanbubiii 3akoH 0T 29 nexabpst 2012 r. Ne273-03 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

2.  depepalbHBI TOCYAAPCTBEHHBIH 00Pa30BaTENbHBIA CMAHOAPM OCHOBHO20 00u4e20
oopazoeanua (npuxkaz MwuHHCTepcTBa oOpa3oBaHusi W Hayku Poccuiickoir denepamuu ot
17.12.2010 Ne1897, ¢ m3amenenusimu ot 31.12.20151. Nel1577).

3. ®denepanbHBIN NIEpeUYeHb YICOHUKOB, pEKOMEHI0BaHHBIX MunucrepctBoM [Ipocsemnienus PO
Ha 2020-2021 yuebnsblii ron /;

4. YueOnsiit rutan MBOY COIII Nel12 na 2019-2020 y4ueOHbIiH TOI.

CornacHo yuebHomy tutany mkosbl Ha 2020-2021 ydeOHbI TOA HA M3YYCHHE XUMHUUB 8
KJlIacce OTBOAUTCS 3 yaca B Heenro, Becero 105 yacos B rog (Ha 35 y4eOHbIX He/leqb).

OBnazeHne 00yJarouMMUC CUCTEMO XUMUYECKUX 3HAHUM, YMEHUN U HaBBIKOB HEOOXOIUMO B
MOBCEIHEBHOM KHU3HU 1Jis1 0€30IaCHOr0 0OpaIleHUs C BEIIeCTBAMHU, MaTeprualaMi U XUMUYECKUMU
mporeccaMu. JTO IOMOTAeT YCIHENIHOMY HW3YYCHHIO CMEXKHBIX JHCIUIUIMH W CIOCOOCTBYET
MPOJIOHKEHHUIO O0YYEHHSI B CUCTEME CPEHEro MPOoGEeCCHOHATBHOTO U BBICIIET0 00pa30BaHMUs.

HemanoBakHyr0 posib CHCTeMa XUMUYECKUX 3HAHUI UTPAET B COBPEMEHHOM OOIIECTBE, TaK KaK
XUMHSI ¥ XUMHYECKHE TEXHOJOTMu (B TOM 4YMcIe OMO M HAHOTEXHOJOTHH) IMPEBPAIAIOTCS B
PEBOJIONMOHHYIO TTPOU3BOIUTENBHYIO CHITY.

B cootBercTBUU ¢ DenepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTeIbHbIM CTAHAAPTOM OCHOBHOTO
o011ero 00pa3oBaHMs 2IAGHBIMU YeAAMU TIKOIBHOTO XUMHYECKOTO 00pa30BaHMUs SBIISIOTCS:

* ¢gopmuposanue 'y 0OOydAIOUIUXCS CHUCTEMbl XHMMHUYECKUX 3HAHUNW KakK KOMIIOHEHTa
€CTECTBEHHOHAYYHbIX 3HAHUH;

* pazeumue IWYHOCTU OOYYAIOIIMUXCS, WX HUHTEIUICKTYalbHBIX W HPABCTBEHHBIX KauecTB,
dbopMHpOBaHHE TYMAaHHUCTUYECKOTO OTHOIICHUS K OKpPYXKAlolmeMy MHPY M DKOJOTHYECKH
1[EI€CO00Pa3HOTO MOBEACHUS B HEM;

* noHumauue OOYYAIOMIUMHCS XHUMHH Kak TPOU3BOJUTEIBLHON CHIIBI OOIIECTBa W Kak
BO3MOXKHOU 00actu OyayIiei npodeccuoHaIbHOMN 1eITeIbHOCTH;

* pazeumue MBIIUICHUS OOYYaOIIMXCS TOCPEACTBOM TaKUX I103HABATENIBHBIX YUE€OHBIX
NeiCTBUH, Kak yMeHHe (OopMyIupoBaTh MPOOIEMY U THIOTE3Y, CTABUThH LIETTU U 33a[a4M, CTPOUTH
TJIaHBI JJOCTHKEHUSI 1IeTIeH M pelIeHUs TTOCTAaBIICHHBIX 3a/1a4, ONPEENISITh MOHATHS, OTPAaHUYNBATh
WX, OIKUCHIBATh, XapaKTEPU30BaTh U CPABHUBAT;

* NOHUMAHUEe B3aUMOCBSI3U TEOPUU M TIPAKTUKH, YMEHUE NMPOBOJIUTH XUMUYECKUN IKCIIEPUMEHT
Y Ha €r0 OCHOBE JIeJIaTh BBIBOJbI U YMO3AKIIFOUEHHUS.

Jnst nocTiKeHUs 3TUX TeNie B Kypce XMMHHM Ha CTYIIEHM OCHOBHOTO 00Iero oOpa3oBaHUs

pemaroTcs CIIEyIOIINeE 3a0auu:
— ¢gopmupyromes 3HaHUA 0OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (PaKTOB, MOHSITHH, XUMUYECKUX
3aKOHOB u TEOpHil, BBIPA)KEHHBIX MOCPEJICTBOM XUMHUYECKOTO SI3bIKA;
— passusaromcs. ymeHus: HAOMIOJaTh M OOBSICHITH XUMHUYECKHESIBICHUS, IMPOUCXOJAIINE B
pUpoJE, 1ab0paTOPHBIX YCIIOBUSIX,B OBITY u Ha MIPOU3BOJICTBE;
— npuobpemaromcs cneyuaibHvle YMeHus U Hagblku o 0€30IMacHOMY OOpaIeHHI0 ¢ XUMHUYECKUMHU
BEII[ECTBAMH, MarepualaMmuu MPOLIECCaMU;
— hopmupyemcs cymanucmuieckoe omHouleHue K XumMuy Kaknpou3BOAUTENbHON cujie 001IecTBa,
c MIOMOIIBIO KOTOpOH pemarorcs ro0anbHbIe poOIeMbI YeJI0BEYECTBA;

- ocywjecmensaemcs unmezpayss XAMU4ecKO KapTUHBI MUPAB €IMHYIO HAyYHYIO KAPTHUHY.



OBLIASA XAPAKTEPUCTHUKA YYEBHOI'OIIPE/IMETA.

PabGouas mnporpamma paspaboraHa B cooTBeTcTBUU C DenepanbHbIM TOCYAapCTBEHHBIM
o0Opa3oBaTeNbHBIM cTaHAapTOM U [IpuMepHO OCHOBHON 00pa30BaTENbHONW MPOTPAMMOM.
Y4eOHUKM JaHHOM JMHUM MPOLUIM OSKCHEepPTU3Y,BKIIOYeHbl B DenepanbHbIi MEepeuyeHb U
o0ecreunBarT OCBOCHHIE 00pa30BaTEIbHON IPOrpaMMBbl OCHOBHOTO OOIIETO 00pa30BaHUsI.

Jannas pabouas mporpamMma MO XHMHUH OCHOBHOI'O OOIIEr000pa3OBaHUs PACKPHIBACT BKIIA
yu4eOHOro ImpeaMera B JOCTHIXKEHUSLENEH OCHOBHOIO OOILIEro o0pa3oBaHUS MU ONpPEIEINIsET
BaJKHEWILINE
cojiepKaTelIbHbIC TUHUU TIPEAMETA:

-«geuecmeo, cmpoenue euecmeay — COBPEMEHHBIE IMPEACTABICHUS O CTPOEHHWHU aToMa U
BeulectBa Ha ocHoBe Ilepuoguueckoro 3akoHa u Ilepuoguueckoll CUCTEMBI XUMHYECKHX
3JIEMEHTOB
. . MenneneeBa, yudeHUsI 0 XUMUYECKOUN CBA3U U KPUCTAJUIMYECKOM CTPOEHHUH BELIECTBA;

-«XUMUYeckas peakyus» — 3HAHUS O MPEBPALICHUSAX OJHUXBEUIECTB B JIPyrue, THUIOJIOTUU
XUMUYECKHUX PEaKLUi, YCIOBUSIX UXIIPOTEKAHUS U CIIOCO0ax YIpaBJCHUs UMU;

- «(MemoObl NO3HAHUS XUMULY — 3HAHUS, YMEHUS U HaBBIKUIKCIIEPUMEHTAIBHBIX OCHOB XUMUU
JUISL TIOJyYEHUS W M3YYCHHUSICBOMCTB BaXXHEUINUX TMPEICTABUTENEH KJIACCOB HEOPTraHMYECKHX
COCJIMHEHU;

- «NPOU380OCMBO U NPpUMEHEHUe 6eujecmsy — 3HAHWE OCHOBHBIX OOJacTel IMpOU3BOJCTBA U
NPUMEHEHUS BaXXHEHIIMX BEIIECTB,a TaKKe OINbIT 0Oe30macHoro oOpalleHus C BEIIeCTBAMU,
MaTepuaiaMH U IPOLEeccCaMu, UCIIOJIb3yEMbIMH B ObITY M Ha IIPOU3BOJICTBE;

- «A3bIK XuMuu» — OINEPUPOBAHHE CHCTEMOH BaXHEHIIMXXUMUYECKUX TOHATUH, 3HAHUE
XUMHUYECKOH HOMCHKJIATYPhI, a TaKKEBIQJCHHEC XUMHUYECKOH CHMBOJIMKOW (XHMMHUYECKUMU
bopmynamu

U YpaBHEHUSIMH);
- «KOIUYeCmeeHHvle OMHOWEHUs 6 XUMUUY — YMEHHUE MPOU3BOJUTH PACUETHl IO XUMUYECKUM
dopMysiaM U ypaBHEHHSIM.

MECTO YYEBHOI'O INIPEJJMETA B YYEBHOM IIVIAHE.

®denepanbHbII roCyJapCTBEHHBIN o0Opa3oBaTeNbHbIH CTaHIapT IpeycCMaTpuBacT
U3y4yeHHEeKypca XUMHM B OCHOBHOM IIKOJIE KaK COCTaBHOM 4YacTH MpeaMeTHOH0OIacTH
«EcTecTBeHHOHAYYHBIE IPEIMETHI.

VY4eOHbIM MIaHOM 001Ie00pa3oBaTeabHbIX yupexaeHuil Poccuiickoit ®enepanuu npenmMer
«XUMMUS» paccmarpuBaeTcs Kak 00111e00pa3oBaTeNibHbIN y4eOHBIH peAMET HHBAPUAHTHON 4acTu
bazucHoro yuebHoro miana. J{is 06s3aTeIbHOr0 U3y4eHus yueOHOro nmpeamera « XuMus» Ha 3Tane
OCHOBHOTO 00111er0o 00pazoBanus (eaepaibHblil 0a3UCHBIA YUEOHBIA TUTaH JJi1 00pa30BaTEIbHBIX
yupexaenuit Poccuiickoit deneparuu orBoaut 105 yacos B § kitacce (3 yaca B HEJENIO).

[IporpaMmMa mocTpoeHa ¢ YYETOM peau3alfi MEXIPEIMETHBIX CBsi3el ¢ KypcoM (usuku 7
KJlacca, I71e U3y4aroTcsi OCHOBHBIE CBEJCHHMS O CTPOCHUM MOJIEKYN M aTOMOB, W Ouojoruu 6—9
KJIaCCOB, TJ€ JaeTcs 3HAKOMCTBO C XMMHUYECKOW OpraHu3alued KJIETKM M Ipoleccamu oOMeHa
BEILECTB.

3HAUUTENBHOE MECTO B COJAEPKAHUM Kypca OTBOAMTCS XUMHUYECKOMY OSKCHepuMeHTy. OH
OTKPBIBAET BO3MOXKHOCTh ()OPMHUPOBATH y YUAIIUXCS CHEIMATIbHBIE TPEIMETHBIE YMEHUS:

— paboTath C BEeLIECTBAMH;

—  BBINOJHATH IPOCTHIE XUMUYECKHE OIBITHI,

—  YYUT LIKOJILHUKOB 0€30MacCHOMY M 9KOJIOTHYECKH TPaMOTHOMY OOpAIEHUIO C BEIIECTBAMU

B OBITY M Ha IIPOU3BO/ICTBE.



1. llnanupyembie pe3yJbTATHI OCBOCHUSA Y4eOHOI0 npeamMera « XumMus»
1.1. JInyHOCTHBIE IVIAHUPYEMbIE Pe3yJbTAThI

Kpurepun
copMHPOBAHHOCTH

JIN4HOCTHBIE pe3yJabTaThbl

Hpe)lMeTHble pe3yJabTaThbl

Camoonpenesnenue
(IMYHOCTHOE,
npogeccuoHaIbHOE,
sKH3HEHHO0e)

1.5. Chopmuposannocmo
O0MBEMCMBEHHO20 OMHOWEHUsL K
OCO3HAHHOMY 8b100py u
NnOCMpPOEHUIO oanvHetiutell
UHOUBUOYATILHOU mpaexmopuu
00pazosamnus Ha baze
OpUEHMUPOBKU 68 Mupe npogeccutl
u npogeccuoHanbHbIX
npeonoymeHull, c yuémom
YCMOU4UBbIX NO3HABAMENILHBLX
uHmepecogd u  nompedHocmeil
pecuona, a makdce HA OCHOB8e
Gopmuposanus  Y8ANCUMENLHO2O
OmMHOWeEeHUss K mpyoy, pa3eumus
onvlma yyacmusi 6 COYUANbHO
SHAYUMOM mpyoe 1.6.
Cdopmuposannocms  yenocmuozo
MUPOBO33pEHUs,
COOMBEemcmeayoue2o
COBPEMEHHOMY YPOBHIO DA3BUMUS
HAYKU U 00WeCmBeHHOU NPAKMUKU,
VUUMbIBAIOUe20 coyuanvHoe,
KYIbMypHOoe, A3bIK0BOE, OYX0B8HOe
MHO02000pazue co8pemenHo20 Mupda

OIIbITa
Pa3JIMIHBIX

[Ipuobperenune
UCIIOJIb30BaHUS
METOZIOB  H3YYEHHUS  BEIIECTB:
HAOJIFOIEHUS 3a 1504
MPEBPALICHUSAMH TIPU MPOBEICHUU
HECIIOKHBIX XUMHAYECKHX
HKCHEPUMEHTOB C UCIOJIb30BAHUEM
1abopaTOpHOTO O0OPYIOBAHUS U
npubopoB OBnazeHne OCHOBaMHU
XUMHAYECKOH IPaMOTHOCTH:
CIOCOOHOCTBIO AaHAJIM3UPOBATh U
00BEKTHBHO OLICHUBATh
KU3HECHHBIC CUTYallUW, CBSI3aHHBIC
C XMMHEH, HaBBIKaMH 0€301acHOTO
oOpareHus c BEILIECTBAMH,
UCIIOJIb3YEMBbIMH B TIOBCETHCBHOMN
KU3HU; YMCHUEM aHAIM3UPOBATH U
TUTaHUPOBATh IKOJIOTHYECKU
0e30MmacHOe TMOBEJCHUE B LEIAX
COXpaHCHHSI 3JI0POBbSI u
okpyxatomeid cpensl  Oco3HaHue
OOBCKTHBHON 3HAYMMOCTH OCHOB
XUMHUYECKOM HayKh Kak o00JacTH
COBPEMEHHOTO  €CTECTBO3HAHUS,
XUMHUYECKHIX TIPEBpAICHHIA
HEOPraHUYECKUX M OPTaHUYECKUX
BEIIECTB KAaK OCHOBBI MHOTHX
SIBJICHUM  KUBOW U HEXKUBOM
MIPUPOJIBI; yriayoienue
NPEJICTaBICHU O MaTepUaTbHOM
€IMHCTBE MUPA

CmMbIci1000pa3oBann
e

2.1. Copmuposannocmo
OMBEMCMBEHHO20  OMHOUIEHUSL K
VueHuro, 20MOBHOCIU u
cnocobHocmu  obyuarowuxcsi K
Camopazeumuio u
camoobpazosanulo  Ha  OCHOGe
Momueayuu K 00OyyeHuro  u
NO3HAHUIO 2.2.
Copmuposannocms
KOMMYHUKAMUBHOU
KOMNemeHmHOCmu npu
g3aumooetcmeuu co
CBEPCMHUKAMU, 0eMbMU CIApULe2o
U maaoue2o 803pacma, 83pOCibiMu
6 npoyecce  0b6pa3z06aMeENbHOL,
00WecmeeHHo NONE3HOU,
YueOHOUCC1e008ameNbCKoll,

dopMupoBaHue
yCTaHaBJIUBAaTh
peabHO

yMEHUHI
CBSI3M  MEXAY
Ha0JII0TaeMBIMH
XUMHYCCKUMU SIBIICHUSIMH Hu
IIPOLECCaMH, IPOUCXOAAIIMMU B
MUKPOMHpPE, OOBSICHATH MPUUHUHBI
MHOT000pa3us BEIIIECTB,
3aBUCHMOCTh HMX CBOMCTB  OT
COCTaBa M CTPOEHUS, a TaKKe
3aBUCUMOCTb PUMEHEHHUS BEIIECTB
or ux csoiictB dopmupoBaHue
MEepBOHAYAITbHBIX
CHUCTEMaTU3UPOBAHHBIX
MPEJCTABICHUA O BEIIECTBAX, HX
MPEBPALLCHUAX U MPAKTUUYECKOM
MPUMEHEHNH; OBIIQJICHHUE
NOHSITUHHBIM anmnapaTom n




Kpurepun

JIN4YHOCTHBIE pe3yabTaThl

IIpenmeTHbIe pe3yJIbTaThI

c¢opMHPOBAHHOCTH
meopueckol U  Opyeux  6udo8 | CAMBOJIMYECKHM SI3BIKOM XHUMHUU
oesimenvrocmu 2.3. I'omosnocmo u | Ilpuobperenue OTIBITa
cnocoonocms  gecmu  Ouanoe € | UCTIOJNb30BaHUS Pa3IMYHBIX
opyeumu 00bMu U 00Cmueams 6 | MeTOJOB ~ HM3YYCHHsS  BEIIECTB:
HéM 83AUMONOHUMAHUS 2.6. | HaOMrOACHMUS 3a ux
Yuacmue 8 WKOILHOM | TIPEBPAIICHUSIMA TIPH TTPOBEJACHUHU
camoynpagneHuu u 006ujecmeenHol | HECIOKHBIX XUMHAYCCKHX
JHCUBHU 8 npedenax B03PACMHbLIX | SKCIIEPUMEHTOB C MCIIOJIb30BaHHEM
KOMnemeHyutl c yuémom | 1abopaTopHOTO O00OPYHOBaHHUS U
PECUOHANILHBIX,  HMHOKYIbMYPHBIX, | TIPUOOPOB
COYUANbHBIX U IKOHOMUUECKUX
ocobenHocmell
24. Chopmuposannocmo OBnanenue OCHOBaMU
yeHHoCmU 300p08020 U | XUMHYECKOU IPaMOTHOCTH:
bezonacnoco obpaza dcusHu 2.5. | CHOCOOHOCTBIO aHAIM3UPOBATH U
T'omosnocms K cobnooenuro | 00ObEKTUBHO OLICHUBATH
npasu UHOUBUOYATILHO2O u | )KU3HCHHBIC CHUTYAllMH, CBS3aHHBIC
KOJIIeKMUBH020 be3onacro2o | ¢ XUMHEH, HaBBIKaMH 0€30I1aCHOTO
nogeoenus 8 upe36uluatiHblX | 00palleHUs c BEILIECTBAMH,
CUmMyayusix, 00y CNI08/IeHHbIX | UCTIONB3YEMBbIMU B TTOBCETHEBHOM
cneyuguxoi NPOMBIUIEHHO20 | KU3HU; YMCHUEM aHAIM3UPOBATH U
PecUOHA, Yepodcaowux JiCu3HU U | TUIAHKPOBATh IKOJIOTHUECKU
300p06b1I0 Jrooetl, npasun | 6e30MacHOE TIOBEACHUE B LEJAX
noeedeHusi Ha mpancnopme U Ha | COXpaHCHUs 3JI0POBbSI u
oopozax OKpY’Karolllen cpeJibl

HpascrBennostnue | 3.1. Copmuposannocmo [Ipuobperenue OIbITa

CKasi OpUeHTalus OCO3HAHHO20,  YBAXCUMENbHO20 U | UCTIONB30BaHUS Pa3IMnYHbBIX
000podicenamenbHoc0  OMHOWLeHUsl | METOJIOB W3Y4YCHUS BELIECTB:
K Opy2oMy 4eno6eKy, e20 MHeHUlo, | HaOIOICHUS 3a 170
MUPOBO33PEHUIO, KYIbmype, s3bIKY, | IPEBPALICHUSIMU TP TPOBEICHUH
gepe, 2pancOaHcKol No3uyuu, K | HECIOXKHBIX XUMHAYECKHX
ucmopuu,  Kyabmype,  peiucuu, | SKCIGPUMEHTOB C UCIOJIb30BAHUEM

Mpaouyusm, sA3bIKAM, UYEHHOCIAM
Hapooos pooHozo Kpas, Poccuu u
Hapooos mupa mupa 3.2. Oceoenue
COYUATbHBIX HOpM, npasu.
nogedenus,  poiaeu U Qopm
COYUATLHOU JICUSHU 6 2SPYNNnax u
coobujecmaax, 6KI0UAs 83pOCble U
coyuanvuvle  cooowecmea  3.3.
Cdopmuposannocmv  mopanvHo2o
CO3HAHUA U KOMNEMEHMHOCMU 6
PpeweHuU MOpaibHbIX NpobieM Ha

1a00paTopHOTO O000PYIAOBaHUS U

npubopoB dopmupoBaHue
MIepBOHAYAJIbHBIX
CUCTEMATHU3UPOBAHHBIX

MPEJICTABICHUA O BEIIECTBAX, HX
IIPEBPALLICHUAX M IPAKTUYECKOM
MPUMEHEHNH; OBJIAJICHHE
MTOHATUMNHBIM arrapaToM u
CHUMBOJIMYECKUM S3BIKOM XHUMHUHU

OCHOBe  NUYHOCMHO20  8blOopa,

HPABCMBEHHbIX yyecme u

HPABCMBEHH020 noeeoeHusl,

OCO3HAHHO20 U OMBEMCMBEHHO20

OMHOWEHUSA K CcoObCMBEeHHbIM

NOCMYNKam

3.4. Cdopmuposannocms ocHog dopmupoBaHue
COBpEMEeHHOU 9K0JI02U4eCcKolU | TPEeACTaBICHUI o 3HAYCHHUH




Kpurepun

c¢opMHPOBAHHOCTH

JIN4YHOCTHBIE pe3yabTaThl

IIpenmeTHbIe pe3yJIbTaThI

NpaKmuyeckou O0esimeibHOCmu 8
HCUSHEHHBIX CUMYAYUSX

KYIbmypel, — paszgumue  ONnvlma | XAMUYECKOW HAyKd B DCIICHHH
9KONOSUYECKU — OPUCHMUPOBAHHOU | COBPEMEHHBIX IKOJOTUIECKUX
pedrexcusHooyeHoYHOU u | mpobremM, B TOM 4YHCIE B

IPEOTBPALICHUN TEXHOTCHHBIX H
IKOJIOTHUECKUX KaTacTpod

1.2. MeranpeaMeTHble INIAHUPYEMbIE pe3yJbTaThl

YHuBepcajibH
ble y4eOHble
IelcTBHUS

MertanpeameTHble pe3yJibTaThl

Tunosble 3a1a4u
npuMeHenus YY/{

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JelCcTBUA

P YMenue
CaMOCTOSTENIBH
0  OIpenensaTh
eI 00ydeHus,
CTaBUTh u
dbopMynupoBaTh
U1 ce0s1 HOBBIE
3ajaund B yueOe
u

P11 AHanu3upoBaTh CYILIECTBYIOIIME M IUIAHUPOBATH
Oynyiue oOpa3oBaTelibHblE  PE3YJbTaThl P12
UneatudunmpoBaTh  COOCTBEHHBIC  MPOOJEMBI U
OmpeeNiaTh TIJ1aBHyl0 mpobiremy P13 BoyiBurars
BepCHUM  pelieHus  mpobsembl,  GopmynupoBaTh
TUIIOTE3b], MPEIBOCXUINATh KOHEYHBIA pe3ysibrar Pig
CraBuTh 1eNb IEATEIBHOCTH Ha OCHOBE OIPEJCICHHOU
npoOJeMbl W CYIICCTBYIOUIUX BO3MOXKHOCTEH Pis
QopmynupoBaTh  ydyeOHBIE  3aJayd  Kak  IIard

IlocTtanoBka n

penieHue yueOHbIX

3amay YueOHOE
COTPYJIHUYECTBO
Texnomorusa

(hopMupyromIero

(6€30TMETOUYHOTO)

OLICHUBaHUA

DKoJ0roodpa3oBareib

MIO3HABATEJIbHO | JOCTH)KEHUS IIOCTABJIIEHHOM LIEIM JEATENbHOCTH Pig | Hasl 1€ATENbHOCTh
i OOGOCHOBBIBAaTh 1I€JIEBbIE OPUEHTUPbI M NPUOPHUTETHI | MEeTOA MPOEKTOB
JESTEIbHOCTH, | CChIJIKAMU Ha ILIEHHOCTH, yKa3blBasi M OOOCHOBBIBasl | YueOHoOUCCIeI0BaTEN
pa3BUBATh JIOTMYECKYIO MOCIIEe10BATEIbHOCTD LI1aroB bCKas JIeATEbHOCTh
MOTUBBI u Keicmeron
UHTEPECHI

CBOCH

[IO3HABATEJILHO

1 JIeATEeIbHOCTH

(meneronaranue

)

P> VYmenue | P21 Omnpenenars HeoOxonumble  aeiictBue(s) B | [locraHoBka u
CaMOCTOSITENIbH | COOTBETCTBUM € Y4eOHOM M MO3HABAaTEIbHOM 3aauell U | perieHne yueOHbIX
O IUIAaHUPOBAaTh | COCTABIATh  ANTOPUTM WX  BbIIONHEHUs P22 | 3agau Opranuzanus
nyTu OOOCHOBBIBaTh U OCYLIECTBJISTH BHIOOp Hambosee | ydeOHOro
JOCTHUKEHUS 3QPEKTUBHBIX  CHOCOOOB  pelIeHHs y4eOHBIX U | COTPYAHMYECTBA
Hened, B TOM | IO3HaBAaTeNbHBIX 3anad Pz3 OmnpenensTs/HaxoauTh, B | MeToa MpOEKTOB
qucie TOM YHCJIE U3 MPEAJIOKEHHBIX BAPHAHTOB, YCIOBUS Ul | YueOHOuCCIea0BaTesn
albTEPHATUBHBI | BBIMOJIHEHUs Y4eOHOH M MO3HABaTeNIbHON 3amauu P24 | bCKas 1€ATEIbHOCTh
€, OCO3HaHHO | BeicTpauBaTh JKM3HEHHBIE IUIaHBI Ha KpaTkocpouHoe | KelicmeTton
BbIOMpATH Oynyuee (3asBISTh LEJNEBbIE OPUEHTUPHI, CTaBUTh

HaunOosee aJeKBaTHbIE MM 3aJayd W IpelaraTb JEHCTBUS,

b pexTrBHBIC yKa3bIBast u 000CHOBBIBas JIOTUYECKYIO

CHOCOO0BI MOCJIe0BaTeNbHOCTh  aroB) P25 BeiOupats u3

pelieHus NPEJIOKEHHBIX BapUAHTOB M CAMOCTOSITEILHO HMCKaTh

y4eOHBIX U | CpeiCTBa/pecypehl Ul PELICHUs 3a/lauu/JOCTHKEHUS

no3HaBarenbHbl | Henu Poe CoCTaBiATh IUIAaH pPELIEHHS NpPOOJIEeMBI

X 3aja4 | (BHINOJHEHUSI TPOEKTa, IPOBEJCHUS HCCIECIOBaHUSA)

(mnanupoBanue | P27 OmpenensTh NOTEHLUMAJIbHbIE 3aTPYyAHEHUS INpU

) pelieHMM Y4eOHOM U TO3HABAaTENbHOM 3a7auu MU

HaXoauThb CpeacTBa JJIA nux YCTPAHCHUA P 2.8




YHuBepcaibH
ble ydyeOHbIe

MeTtanpeameTHble pe3yJibTaThl

Tunosble 3aga4n
npumMeHeHus Y'Y/

AeHCTBHSA
OnuceiBaTh CBOI OMBIT, 0OQOPMIISAS €ro i Meperadyu
JpYIMM JIIOASIM B BUJE TEXHOJOTMM  PELICHUs
MIPAaKTUYECKUX 3a/Jad ONpeleJeHHOro Kkiacca Pog
[TnanupoBatb U KOPPEKTUPOBATh CBOIO
WHAMBUAYAIbHYIO 00pa30BaTeIbHYIO TPAEKTOPHUIO
P3 VYwmenue | P31 Omnpenensite  coBmecTHO ¢ nemarorom U | [locranoBka 51
COOTHOCUTH CBEPCTHUKAMH KPUTEPHH IIJIAHUPYEMBIX PE3YJIbTATOB U | pELIECHUE y4eOHBIX
CBOM [ICHCTBHA | KpUTEPUH OILIGHKU CBOEH yueOHOH aesrenbHOCTH P32 | 3amau ITosTanHoe
c CucrematuszupoBatb (B TOM  4ucie BblOupaTh | GOpMUpOBaHUE
IUIAHUPYEMBIMH | IPUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX PE3YJIbTAaTOB | YMCTBEHHBIX
pe3yJibTaTaMu, U OLEHKM CBoed JnesarenbHOCTH P33  OtOuparh | AeCTBUI
OCYIIECTBIIATh | MHCTPYMEHTBI JUIsl OLIEHUBAHUS CBOEU JesTesnbHOCTH, | Opranusanus
KOHTPOJIb CBOEH | OCYILIECTBISATh CAMOKOHTPOJb CBOEH AEATETbHOCTH B | y4eOHOTO
JESTEIbBHOCTH B | paMKaxX INPE/UIOKEHHbIX YCIOBUW M TpeboBaHuil P34 | cOTpyqHUYECTBA
porecce OuneHuBaTh  CBOK  JCATEINBHOCTb, apryMeHTHpys | TexHonorus
JOCTUXKEHUS NPUYHHBI TOCTH)KEHUS WM OTCYTCTBHSI IJIAHUPYEMOTO | (hOPMUPYIOIIETO
pe3ynbTara, pesynbrata P35 HaxonuTe nocraTtounsie cpeactBa ais | (6€30TMETOYHOrO)
OTIpEEIATh BBIMIOJTHEHUS] y4YEOHBIX JEWCTBUNA B HW3MEHSIOLICHCS | OLIEHUBAHUS
CIoco0bI CUTyallUd W/WIM TP OTCYTCTBUHM IUIAHUPYEMOro | Y4eOHOIO3HaBaTeNIbH
JEHCTBUAN B | pesynbrata P3s PaboTas mo cBoemy IuiaHy, BHOCHTH | b€
pamMKax KOPPEKTUBBl B TEKYIIYIO MAESITeIbHOCTh HAa OCHOBE | (YueOHOMpaKTHUUYECKHe
IOPEUIOKEHHBIX | aHAJM3a M3MEHEHWM CUTyaluu JJid  TIOJY4EHHUS | ) 3a/1a4u Ha
YCIIOBHM U | 3aIUIaHUPOBAHHBIX XapaKTEPUCTHK | CAMOPETYIISLUIO u
TpeOoBaHUil, npoaykTa/pe3ynbrara P37 YcTaHaBIMBAThH CBSA3b MEXKIY | CAMOOPTaHU3AIUIO
KOPPEKTUPOBAT | MOJYYEHHbIMU  XAapaKTEpUCTUKAaMU  NOpoAaykTa U | Meroa MIPOEKTOB
b CBOM | XapaKTEpUCTUKAMU TIpoliecca JESATENIbHOCTM M 10 | YueOHoucclieqoBaTesn
JEeHUCTBUS B | 3aBEpUICHUU JEATEIBHOCTU Mpeiaratb H3MEHEHUE | bCKas AeATEIbHOCTh
COOTBETCTBUHU C | XapaKTEPUCTHUK MpoIiecca Il OTyUSHHs yIyUIIeHHbBIX
M3MEHAIOIIENCS | XapaKTEPUCTUK NMpoaykTa P3g CBepATh CBOM AEHCTBUS
CUTyalueun C LEJBI0 U, MPU HEOOXOAMMOCTH, HUCTIPABIISATh OLUTUOKU
(KOHTpOJIb U | CAaMOCTOSITEIILHO
KOPPEKIIHSI)
Py YMmenue | Paa OnpenensTs KpUTEPUHU npaswibHocTH | Opranusanus
OLICHUBATh (KOPPEKTHOCTH) BBIONHEHHs yuebHOi 3amaunm Pgp | YICOHOrO
NPaBUIBHOCTE | AHQIM3MpOBaTh ¥ OOOCHOBBIBAaTHL  mpuMeHeHue | COTPYHUICCTBA
BBITOHEHNUA COOTBETCTBYIOLIETO MHCTPYMEHTAPHS /LA BITIONHEHNS ;g’;&;@%ﬂm ero
yueOHOU yueOHoi 3amaun  Ps3 CBOOOJHO  MONB30BATHCS (6e30TMETOUHOTO)
3a/1a4H, BbIpa0OTaHHBIMU KPUTEPHUSIMH OLIEHKH U CaMOOLEHKH, OLICHUBAHMUS
COOCTBEHHBIE UCXOAd U3 LEIM U HMMEIOLMXCSA CPEACTB, Pa3inyas | VyeGHOMO3HABATEILH
BO3MOKHOCTH pe3yapTaT W cnocoObl naelctBuit Pss OlLEHUBATH | pie
ee pelIeHHs | MPOJAYKT CBOEH JesITeIbHOCTH MO 33JaHHBIM W/WIH | (y4eOHONPAKTHIECKUE
(oueHka) CaMOCTOSATENLHO  ONPENEIEHHBIM  KPUTEPHUSAM B | ) 3a/1a494 Ha
COOTBETCTBUU c LEIIBIO NEeATEIbHOCTH P45 | CAMOPETYIANIAIO 2t
OGOCHOBBIBATH  JOCTHXKAMOCTh II€IM  BBIOpaHHBIM | CAMOOPTaHH3alNIo
CrocoOOM Ha OCHOBE OIEHKHM CBOUX BHYTPEHHHUX Meron TIPOCKTOB
pPECYpCOB M JIOCTYIHBIX BHEIIHUX pecypcoB Pag Yuebnouceieposaren
bCKasl IEATENBHOCTh
®ukcupoBarhb " aHAJIN3UPOBATh JTUHAMUKY
cOoOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIHTATOB
Ps Bnagenue | Ps1  HabGmiomate u  aHanu3upoBaTh coOcTBeHHYIO | [locTanoBka "
OCHOBaMU yueOHYI0 U  TIO3HABATEIbHYIO  JESTEIbHOCTh U | pelleHue y4eOHBIX




YHuBepcaibH
ble ydyeOHbIe

MeTtanpeameTHble pe3yJibTaThl

Tunosble 3aga4n
npumMeHeHus Y'Y/

AeHCTBHSA
CaMOKOHTpOJIS, | A€ATEIbHOCTh JAPYrux oOyuaromuxcs B mporecce | 3aaady  Opranuzanus
CaMOOLICHKH, B3auMONpoBepku  Psz COOTHOCHUTH pealbHble U | y4eOHOTO
OPUHSTUS IJIAHUPYEMBbIE PE3yNbTATHI WHAUBHUIYaIbHON | COTPYJHUYECTBA
peleHuit 1 | 00pa3oBaTEIbHOM JIEATEILHOCTH U JIeJaTh BbIBOJbI Ps3 | TexHoorus
ocymiectBieHus | [lpuHumare pemieHue B yueOHOM CUTyallMd U HECTU 3a | OPMUPYIOIIETO
OCO3HAHHOTO HEro  OTBETCTBEHHOCTh  Pss4  CamocTosiTensHO | (6€30TMETOYHOTO)
BbIOOpa B | OIpEeNeNsITh MPUYMHBI CBOETO ycliexa WM Heyclexa U | OLCHHUBaHUS
yueOHOI U | HAXOJUTH CIIOCOOBI BBIXOJIa U3 CUTyaluu Heycnexa Pss | DKonoroodpazoBaTeib
MO3HABATEJIbHO | PEeTpOCHEeKTUBHO oOmpenenarh, Kakue JACUCTBUA IO | Has JESITEIbHOCTD
51 pelieHn0 y4eOHOW 3aJaud WM IapaMeTpbl 3TUX | Y4eOHOMO3HABATEIbH
(mo3HaBaTenbHa | NEUCTBUU TNpUBEIM K TOJYyYEHUIO HMMEIOIIErocs | bie
1 peduekcus, | IPoayKTa yueOHO JIeATEIIbHOCTH Psg | (yueOHOIIpaKTUYECKUE
camoperymsiuust | JleMoHCTpupoBaTh IPUEMBI perynsuuu | ) 3a/1a4u Ha
) NCUXO0(U3HOTOTHUSCKUX/ IMOIMOHAIBHBIX COCTOSHUH | (P OpMUPOBAHHE
st poctkeHus: dddexra ycmokoenus (ycTpaHeHus | peduiekcuu Merton
AMOLIMOHAIBHON HaNps>KEHHOCTH), adexTa | MPOEKTOB
BOCCTAHOBJICHHUS (ocnabnenus nposiBlieHU# | YueOHouccaenoBaTen
yromsieHus), d¢dexra akTHBH3anUW  (TIOBBIIICHUS | bCKas ACATEIBHOCTD

NCUX0(U3HOTOTHUECKON PEaKTUBHOCTH)

Ilo3HaBaTeabHBIE YHUBEPCAJbHLIC yqeﬁmﬂe JeHCTBUA

1Is YmMenue
OTIPE/ICIIATh
TIOHSITHSI,
CO3/1aBaTh
0000111eHHS,
YCTaHABIINBATh
aHAJIOTUH,
KJ1IacCu(UIUpoB
aTh,
CaMOCTOSITeITbH
0 BBIOMpATh
OCHOBaHUS |
KpUTEpUU IS
KJaccuukanuu
, YCTaHaBIIMBATh
TPUYUHHOCIIEC
TBEHHBIE CBS3U,
CTPOUTH
JIOTUYECKOe
paccyxacHue,
YMO3aKJIIO4YeHU
e
(MHIIyKTUBHOE,
JIETYKTUBHOE,
10 aHAJIOTHH) U
JIeJIaTh BBIBOJIBI
(;mornyeckue
Yy

Ilg1 TlonOupaTh cOBa, CONMOAYMHEHHBIE KIIOYEBOMY
CJIOBY, OINpPEAEHSAIONIME €ro Mpu3Haku U cpoiictBa Is?2
BeicTpanBaTh JIOTHYECKYIO LIEMNOYKY, COCTOSALIYIO H3
KJIIOYEBOTO CJIOBA M COMOAYMHEHHBIX emy ciioB Ils3
Beigensare oOmuii TpU3HAK JBYX WM HECKOJBKHX
NPEIMETOB MJIH SBICHUHA U O0BACHATH UX cXOACTBO 1164
OObeauMHATh MpeiMeTbl M SBJICHUS B TIPYMIBl IO
OTIpeIeIeHHBIM NpU3HAKaM, CpaBHUBATD,
KJaccu(uuupoBath U 0600maTh Gaxtsl U sAaeHus Ilss
Beiiensite siBneHne M3 OOIIEro psAga IPYTUX sIBICHUH

1Ils6 Onpenem{Tb O6CTO$ITCJ'IBCTBa, KOTOPBIC
MmpeaAmcCTBOBAIN BO3HHUKHOBCHUIO CBs3U MCXKIOY
SIBIICHUSAMU, n3 9THUX 00CTOSITEILCTB BBIACIIATD

OTIpeeNsoNIne, CIOCOOHBIE ObITh MPUYMHON JTaHHOTO
ABJICHUS, BBIABIATH INPUYMHBI U CIEJCTBUS SBJICHUN
IIs 7 Ctpouth paccyxieHue oT 0o0mux
3aKOHOMEPHOCTEHN K YaCTHBIM SIBJIEHUSAM U OT YaCTHBIX
ABJIEHUM K oOumm 3akoHoMepHocTsM Ilgg Ctpouthb
paccykJIeHHE€ Ha OCHOBE CpPaBHEHHUs IIPEIMETOB U
ABJIGHUM, BbLAENSAS NMpU 3ToM ob6mue npuszHaku e
W3narath monydeHHYI0 MH(OpPMAIMIO, UHTEPIPETUPYS
ee B  KOHTekcTte  pemaemor  3amaun  Ils.10
CamocrosTenbHO  yKa3plBaThb Ha  HMH(OpPMAIMIO,
HY)KJAIONIYIocs B MPOBEPKE, Mpejarate U MNPUMEHSTh
croco0 mpoBepku jnoctoBepHocTH HMHGMopMmaruu 1611
BepbanuzoBaTh SMOILIMOHAIbHOE BII€YATJICHUE,
OKa3aHHO€ Ha Hero HUCTOYHUKOM [ITg12 OOBACHATDH
SIBJIEHUS, TIPOLIECCHI, CBSI3M U OTHOILIEHUS, BBISBIISIEMbIE
B XOJA€ TIIO3HABATEIbHOW M  HCCIIENOBATEIbCKOM
JeSITENIbHOCTH (IPUBOAUTH OOBSICHEHHE C U3MEHEHUEM

VY4eOHble 3a1aHus,
o0ecnieunBaroIye
(dhopmupoBaHue
JOTHYECKUX
YHHUBEPCATbHBIX
y4eOHBIX IeUCTBUI
Crpareruun
CMBICIIOBOTO UTEHUS
Huckyccusa Merog
MEHTAJIBHBIX KapT
DKkonoroobpazoBaTeib
Hasl IeATeIbHOCTh
Meroa npoekToB
VYyeOHouccnenoBaren
bCKas JeSTeNbHOCTD
Jle6ater Keiicmeron




YHuBepcaibH
ble ydyeOHbIe
AeCTBUSA

MeTtanpeameTHble pe3yJibTaThl

Tunosble 3aga4n
npumMeHeHus Y'Y/

(GbopMBI TIPEICTABIICHHS; OOBSACHATD, NETATU3IUPYS WU
000011as1; 00BACHATH C 3aaHHON TOukH 3peHust) I16.13
BrIABIIATh W Ha3bIBaTh MPUYUHBI COOBITHUS, SIBJICHHS, B
TOM 4HCIE BO3MOXHBIE / Haubosee BEpOSTHBIC
NPUYHMHBI, BO3MOJXKHBIC  TIOCIEACTBUSA  3aJaHHOU
MIPUYMHBI, CaMOCTOSITEIILHO OCYIIIECTBIISS
MPUYMHHOCIECTBEHHbIM aHanu3 Ils14 Jlenatb BBIBOJ
Ha OCHOBE KPUTHUYECKOIO aHajiu3a pa3HbIX TOYEK
3peHusl, MTOATBEPKIAThH BBIBO/I COOCTBEHHOI
apryMeHTalue WM CaMOCTOSITEIBHO MOJYYEHHBIMU
JaHHBIMH

1I; YmMenue
CO3/1aBaTh,

NPUMCHITh U
npeoOpa3oBbIBa
Th 3HAaKH ©
CHUMBOJIBI,

MOJICITH u
CXEMBI ISt
pelIeHus

y4eOHBIX u
M03HABATEIIHHBI
X 3a1a4
(3HaKOBOCHMBO
JTUYECKUE /
MOJICTTUPOBAHUE

)

II71 O6o03HauaTh CUMBOJIOM M 3HAKOM TIPEIMET W/HUIN
aprnenue II7; Onpenenarb JOTUYECKUE CBSI3U MEXKIY
npeaIMeTaMu W/WIW  SBICHHUSIMH, 0003HAYaTh JIAHHBIC
JIOTUYECKHE CBS3M C TOMOINBIO 3HAKOB B cxeme I173
Co3naBath  aOCTpakTHBIA WM  pealbHBIM  00pa3
npenmMera u/unu sisinenus Il7.4 CTpouTs MOJETB/CXeMy
Ha OCHOBE YCIIOBHH 3a7auil /WK crioco0a ee penieHus
II7s  CozpmaBath  BepOanbHBIC, BEIIECTBEHHBIE U
nH(OPMaIMOHHBIE MOJIeIN c BbI/ICJIEHUEM
CYIIECTBEHHBIX XapaKTePUCTHUK o0bekTa A
omnpezeNeHuss  crnocodba  pelieHus  3aJaud = B
cooTBeTcTBUU ¢ cutryauueir Il7e Ilpeobpa3oBbIBaTh
MOJIEIM C LEJIbI0 BBIABICHUS OOLIMX 3aKOHOB,
OTIpEeACNAININX JaHHYI0 TpeaMeTHyto obnacts I177
[lepeBOUTH CIOXKHYIO IO COCTaBY (MHOI'OACHEKTHYIO)
uHpopmaruio u3 rpaguIecKoro WIIH
dbopMaIi30BaHHOTO (CHMBOJIBHOTO) TIPEACTABJICHUS B
TEKCTOBOE, U Ha000poT I17.8 CTPOUTH CXeMy, aIrOpUTM
JNEWUCTBUS,  UCHOPABJISATh WM BOCCTAHABJIMBATH
HEU3BECTHBIN paHee alrOPUTM Ha OCHOBE MMEIOLIErocs
3HaHUsT 00 OO0BEKTe, K KOTOPOMY MPUMEHSAETCS
anroput™ Il79 CTpouTh J0Ka3aTelbCTBO: MPSIMOE,
KOCBEHHOE, oT MPOTUBHOTO II7.10
AHann3upoBaTh/pedIeKCUPOBATh OMBIT Pa3pabOTKU U
peanu3anu  y4eOHOro  MpOEKTa,  MCCIEA0BaHUs
(TeopeTH4eckoro,  AMIOUPUYECKOTO) HA  OCHOBE
MPEIOKEHHOM MPOOJIEMHON CUTYaIluH, TOCTABICHHOM
HeMd  W/WIM  33laHHBIX ~ KPUTEpUEB  OILIEHKHU
POAYKTa/pe3ynbTara

ITocTtanoBka u
perieHue y4eOHBIX
3aJa4, BKJIHOYAIONIAs
MOJICIUPOBAHUE
IToaTannoe
(dhopmupoBaHue
YMCTBEHHBIX
NeuCcTBUN
MEHTaJIbHBIX
Kelicmeron
IIPOEKTOB
YueOHoOHMCCIIEIOBaTEN
bCKasl JIeITEIHbHOCTD

Meton
KapT
Merton

Ils CwmricioBoe
YTCHUC

Ilg1 Haxomuth B TekcTe Tpebyemyro uHpopmanuio (B
COOTBETCTBUHU C IEINSIMU CBOeH pestenpHOCTH); Ilg2
OpueHTUpOBaThCs B COJIEP)KAHUU TEKCTa, MOHUMATH
LEJIOCTHBIA CMBICT TEKCTa, CTPYKTYpUPOBATH TEKCT;
1133 YcTraHaBIMBaTh B3aMMOCBSI3b OMMMCAHHBIX B TEKCTE
coObITHH, sBICHHM, TporieccoB; Ilgs PesromupoBath
riaBHyI0 uzjero Tekcta; Ilgs IIpeoOpa3oBeIBaTh TEKCT,
«IEPEBOIS ero B JPYTYIO MOJAJIbHOCTb,
WHTEPIPETUPOBATh  TEKCT  (XYAOKECTBEHHBIH U
HEXYJ0KECTBEHHbI — yueOHbIN, HAyYHONONYJSIPHBIH,

Crparerun
CMBICJIOBOTO
Huckyccus
MEHTAJIBHBIX
KeiicmeTron  JleGatsl
Meron MPOEKTOB
VYyebHOUCCIE0BATEN
bCKasl JISATSITBHOCTh

YTCHUSA
Merton
KapT




YHuBepcaibH
ble ydyeOHbIe
AeCTBUSA

MeTtanpeameTHble pe3yJibTaThl

Tunosble 3aga4n
npumMeHeHus Y'Y/

nHpopManmoHHbIH, TeKCT nonfiction); I1gs Kpurnuecku
OLICHUBATh cojepxanue u ¢opmy Tekcra. Ilg7
CucreMaTu3upoBaTh, COINOCTaBISATh, aHAJIU3UPOBATH,
0000maTe W  HMHTEPIPETUPOBATH  HMH(OPMAIHIO,
cCollepKallylocsi B TOTOBBIX  HMH(OPMAIIMOHHBIX
o0bekTax Ilgg Beinenars TriaaBHYI0 M H30BITOYHYIO
nH(}OpPMAILIMIO, BBIMOJIHATH CMBICIOBOE CBEPTHIBAHUE
BBIJICIEHHBIX  (aKTOB,  MBICIEH;  NpEACTaBIATH
uH(popMaIi0 B CKaToOM clioBecHOH ¢dopme (B BHJE
IUIaHA WM TE3MCOB) W B HAIIJHOCUMBOJIHMYECKON
dbopme (B BuAe TaOmMI, TpadUUECKHMX CXEeM U
qUarpaMM,  KapT — TMOHSTHH —  KOHIIETITYyalbHBIX
UarpammM, OIOPHBIX KOHCIEKTOB) [Ilgg 3amonHATh U
JIOTIOJTHSITH TAOJIUIIBI, CXEMBI, THAarPaMMbl, TEKCTHI

Iy
dopMHUpOBaHHE
u pa3BuUTHE
JKOJIOTUYECKOT
O  MBbIIUIEHUS,
yMeHue
IIPUMEHATh €r0
B

Il51 OnpenensaTs cBOE OTHOLIEHUE K IPUPOJHON cpene
Ils>  AHanu3upoBaTh  BIMSIHME  DKOJIOTMYECKUX
(bakTOpOoB Ha cpeny OOMTaHMS >KUBBIX OpraHu3MoB Iy 3
IIpoBOINTh NPHUYMHHBIA M BEPOSTHOCTHBIA aHAIU3
sKonorudeckux curyaunid Ilgs  Ilpornosmposatb
WU3MEHEHUSI CHUTyallud INPH CMEHE JEHUCTBHUS OJHOIO
dakTopa Ha geidictBue gpyroro Qaxropa Ilgs
PacnipocTpaHaTh 9KOJOTMYECKHE 3HAHUS U y4aCTBOBATH

DKoa0roodpa3oBareib
Hasl e TEeIHbHOCTD

MIO3HABATEJIBHO | B IPAKTUYECKUX JE€NaxX M0 3alIUTE OKPYKAOIIEH Cpeibl

, Ilys BpipaxkaTb CBOE OTHOLIEHHE K NPHUPOJIE uepe3

KOMMYHHUKATHB | PUCYHKH, COUMHEHHUS, MOJIEJIH, IPOCKTHHIE paOOTHI

HOM,

COIIMaJIbHON

MpaKTUKE "

npodeccuoHaib

HOM

OpUEHTALINH

Iy Passurtue | ITo1 Ornpenenarsb He00XO0INMBIE KiroueBble | [Ipumenenue UKT
MOTUBAIlMM K | IOMCKOBbIe cioBa M 3ampockl [ITip2 OcymiecTBisaTh | Y4eOHOMO3HABATENbH
OBJIAJICHUIO B3aUMOJICICTBHE C  DJICKTPOHHBIMH  TOWCKOBBIMHU | bI€

KYyJIbTypOil CHUCTEMaMHU, CIIOBapsIMU Ilos3 dopmupoBaTh | (yueOHOMpaKTUYECKHE
AKTHBHOTO MHOKECTBEHHYIO BBIOOPKY U3 MOMCKOBBIX MCTOYHUKOB | ) 3a/1auu Ha,
UCTIONIb30BaHUsL | AN  OOBEKTUBU3ALMU pPe3yabTaToB TMoucka [Il104 | HCTIONB30BAHHE
cioBapen n | COOTHOCUTH IOJTyYEHHBIE PE3YIbTAThI ITOKCKA CO cBoeil | MeTox MIPOEKTOB
JIPYTUX JIeATETbHOCTBIO VYuyebHouCCnen0BaTEN
MTOUCKOBBIX bCKast ACSTENHHOCTD
CUCTEM

KoMMyHHKaTHBHbIE YHHBEPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

K11 Vwmenue | K111 OnpenensiTe BO3MOXKHBIE pOJM B COBMECTHOM | Opranuzanus
OpraHu3oBBIBaT | nesarenbHOCTH Kiiz Wrpate ompeneneHHyr0 pojib B | yaeOHOTO

b yueOHOe | COBMECTHOU NesTenbHOCTH K113 [IpUHMMATh MO3UIMIO | COTPYIHUYECTBA
COTPYIHHUYECTB | coOecelHrKa, TOHUMas MO3UIIMIO APYroro, pa3anyarh B | TexHomorus

0 U | ero peuu: MHEHue (TOYKy 3peHHs), A0Ka3aTelbCTBO | (POPMHUPYIOLIETO
COBMECTHYIO (aprymeHTBl), (aKThl; THUIOTE3bl, AKCHOMBI, TeopuHu | (0€30TMETOYHOTO)
nesarenbHOCTh C | K114 Omnpenenste cBoM  JCHCTBUA W JIEUCTBUS | OLIEHUBAHMS
YUHUTEJIEM U | mapTHepa, KOTOpbIE CHoCcOOCTBOBAIH nm | Jluckyccust




YHuBepcaibH
ble ydyeOHbIe

MeTtanpeameTHble pe3yJibTaThl

Tunosble 3aga4n
npumMeHeHus Y'Y/

AeHCTBHSA
CBEpCTHUKAMM; | MIPENATCTBOBAIM IMPOAYKTUBHOW KoMMyHHKanuu Kiis | DkoiaorooOpa3oBatelib
paboTatb CtpouTh NO3UTUBHBIE OTHOILEHUS B Mpoliecce yueOHOH | Hasl 1eATENbHOCTh
VWHJUBUIYAIbHO | U Mo3HaBaTebHOM JnearenbHocTH Ki1e6 Koppektno u | KeiicMeron Meton
M B TIpynmne: | apryMEHTUPOBAHHO OTCTAMBaTh CBOIO TOYKY 3PEHHUS, B | IPOEKTOB
HaXO/UTh JUCKYCCMM ~ yME€Thb  BBLABMraTb  KOHTpapryMeHTsl, | (rpymnmosbie) JleGaTbl
oOmiee pemieHue | nepedpasupoBarhb CBOIO MBICIIb (BnaneHue
U paspelarh | MEXaHW3MOM 3KBUBAJIEHTHbIX 3aMeH) K117 Kputnuecku
KOH(JIMKTBI Ha | OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
OCHOBE IPU3HABaTh OIIMOOYHOCTb CBOEr0 MHEHHs (€C/IM OHO
COIIACOBAHUS TakoBO) M KoppektupoBaTh ero Kiig Ilpennarars
HO3ULIUI U | aIbTEpHAaTUBHOE pelleHHEe B KOH(DJIMKTHONH CHUTyalluu
ydera K119 Bpinensars oOmiyro TOUKy 3peHHsT B JUCKYCCUU
UHTEPECOB; Ki110 JloroBapuBarbcs O mpaBWwiiax M BOIpPOCAX MAJIs
dopMynupoBaTh | OOCYXAEHHUSI B COOTBETCTBUU C IIOCTABJIEHHOH Iepen
, rpynnoit 3agaueil Kiiin OpraHusoBbIBaTh yueOHOE
apryMEHTHPOBA | B3aMMOJICHCTBHE B Tpymre (ONmpeaensiTs o0Iue e,
Th U OTCTAUBaTh | paclpesesaTh POJIH, JOrOBapUBATHCS APYT C IPYIOM M
cBoe  MHeHHe | T. 1.) Ki1.12 YCTpaHATh B paMKax Quajiora paspbiBbl B
(yueOHoe KOMMYHHUKAIIHH, 00yCIIOBJIICHHBIE
COTPYAHUYECTB | HENOHMMAHHEM/HEIPUATHEM CO CTOPOHBI COOECEIHHKA
0) 3a71a4u, GOpMBI WM COAEpKAHUS AUAIOTa
K VYwmenne | K121 Onpenenste 3amayy KOMMyHUKanuu u B | Opranuzanus
OCO3HaHHO COOTBETCTBUM C Hell oTOuparh peueBble cpeacTBa Ki22 | yueOHOTo
HCII0JIb30BaTh OtOupaTh M UCHONB30BaThb pPEUYEBbIE CPEICTBA B | COTPYJHUYECTBA
peueBble npolecce KOMMYHUKALMU C JPYTUMH JoAbMU (auanor | Juckyccus
cpeiacTBa B | B mape, B Majnioi rpynne u T. A.) K123 [Ipeacrasnsare B | Kelicmeron — JleGaTsl
COOTBETCTBUM C | YCTHOM MM NHUCBMEHHOH (opMme pa3BepHYThIM IUIaH | Y4eOHOMO3HABaTEIbH
3aaden cobctBeHHOM nearenbHOCTH Ki24 CoOmrogaTe HOPMBI | bI€
KOMMYHHKAIMM | MyOJIUYHON peuu, periaMeHT B MOHOJIOre M JUCKYCCHH | (y4eOHONpaKTHUECKue
JUISL BBIDAYKEHUS | B COOTBETCTBUM C KOMMYHUKaTHBHOW 3anadeil Kizs | ) 3aJauu Ha
CBOMX YYBCTB, | BbIcka3piBaTh 1 00OCHOBBIBaTH MHEHHUE (CY)XJEHHE) M | KOMMYHUKAIUIO
MBbICTIEN U | 3alpaliyBaTh MHEHUE NapTHepa B pamkax auanora Kize | YueOHouccnenoBaTen
notpebHocTeil | [IpyHMMAaTh perieHue B X0/1e AUAjIora U COrJIacoBBIBATh | bCKas JESITEIbHOCTD
VIS ero ¢ cobecemnukoM Ki27 Co3maBaTh NHCHMEHHBIE
IUIAHUPOBAHMS | «KJIMLIMPOBAHHBIE» M  OPUTMHAIBHBIE TEKCTBI C
U peryjsiuM | UCIOJIb30BaHUEM HEOOXOJUMBIX peueBbIX cpeAcTB K128
cBOEH Hcnonb3oBate  BepOanmbHBIE — CcpelcTBa  (CpeacTBa
JEeSTENIbHOCTH; | JJOTMYECKOM CBSI3W) IS BBIJCJIEHHUS CMBICIOBBIX
BJIAJICHHE 61okoB cBoero BeIcTymieHHst Kizg Mcnomb3oBath
YCTHOM U | HeBepOabHbIE CpPEACTBA WJIM HarJIAHbIE MaTepuabl,
MUCbMEHHON MOJTrOTOBJICHHbIE/OTOOpAaHHBIE  TOJ  PYKOBOJICTBOM
peyuslo, yunrenss Ki2io [lenatb  OLIGHOYHBIM  BBIBOX O
MOHOJIOTHYECKO | JOCTM)KEHMH ILI€JIM KOMMYHUKALIUM HEMOCPEICTBEHHO
i KOHTEKCTHOH | mocje 3aBepUIeHHs] KOMMYHHKAaTHBHOTO KOHTakTa H
peUbIo 00OCHOBBIBATh €TI0
(KOMMYyHUKaIUs
)
K3 Ki31 lleneHanpaBiieHHO MCKaTb W HCHONb30BatTh | [Ipumenenue HKT
®opmupoBanue | HHGOPMAIMOHHBIE  PeCcypchl, HEoOXoaumble Ui | Y4eOHOMO3HABATEIbH
u pa3BHUTHE | pelieHus] YYeOHbIX UM MPAKTUYECKUX 3a/1ay C MOMOIIbIO | ble




YHuBepcaibH
ble ydyeOHbIe

MeTtanpeameTHble pe3yJibTaThl

Tunosble 3aga4n
npumMeHeHus Y'Y/

AeHCTBHSA
komrieTeHTHOCT | cpeactB  WMKT  Kizo  BwiOupats, crpouth U | (y4eOHONPAKTUYECKUE
U B 00JIaCTH | HCHOJB30BATH AJEKBATHYIO WH(MOPMAIMOHHYIO MOJENb | ) 3a/1a4u Ha
UCIIONIB30BAaHUs | Il Tepeladyd  CBOMX  MbIcned  cpenctBamu | ucnonb3zoBanue MKT
UH(POPMALIMOHH | €CTECTBEHHBIX U (DOPMAIBHBIX SI3BIKOB B COOTBETCTBHH | U1 oOyueHus: Meton
OKOMMYHHUKALIM | C  yCIOBUSAMHM KOMMYyHMKauuu Kiz3z  BbiaensiTe | mpoekToB
OHHBIX UHPOPMALIMOHHBIA  aCMeKT  3aJadd, OIepHpOBaTh | YUeOHOMCCIEa0BaTE
TEXHOJIOTHI JTAHHBIMU, UCII0JI30BaTh MOJIENb pelieHUs 3a1au K134 | bCKas AESITEIbHOCTD
(MKTkomneren | Mcnonb3oBaTh KOMIIBIOTEPHBIE TEXHOJIOTUU (BKIJIIOYAs
THOCTb) BbIOOp  a/JeKBaTHBIX  3aJjay€  HMHCTPYMEHTAJbHBIX

MporpaMMHOANIapaTHbIX CPEACTB U CEPBUCOB) A
pemieHuss HMHOOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX
y4eOHBIX 3a/1a4, B TOM YMCJIEC: BBIUYMCICHUE, HAIMCAHUE
MUCEM, COYMHEHUH, JOKIAA0B, pedeparoB, co3laHUE
npe3eHTanmid u 1p. Ki3s Mcnoib3oBate HHGOpMAIIHIO C
Y4E€TOM 3THUYECKUX U NpaBoBbiX HOpM Ki3e Co3maBaTh
WH(pOpPMAIIMOHHBIE PECYpPChl pa3HOrO0 THUMA W JJIA
pasHBIX AayAUTOPU, COOMI0NaTh HHPOPMAIMOHHYIO
TUTHEHY U TIpaBmia WHAOPMAITMOHHON 0€30MMacHOCTH

1.3. [IpenmeTHbIEe IAHUPYEMBbIE Pe3yJIbTAThI

Pa3znen (Tema)

IIpenmeTHble pe3yJibTAThI

DopMBI KOHTPOJISI

NMPOrpaMmblI TEeKYIIero KOHTPOJIs
ycleBaeMoCTH
BBenenne 2 yaca
Beenenne 8 O0yuyaomuiicss HAYYUTCS
KJace 2 vaca pacKpeiBaTh ~ CMBICT  XUMHUYecKuX  moHsATHi | [IpakTHYeckas
«BEILIECTBOY, «(hU3UIECKOE TEII0» paGora Neo 1
JIaTh ONpeieIeHIe HayKe «XHMUS «JTaboparopHoe
cobmonaTh TpaBHiA Oe3omacHoil paGoTe mpwm | 00OpyIOBaHHE u
IIPOBEJCHUH OIBITOB NpHEMbl 0OpAIICHHS ¢
HUM. IIpaBuia
Oe3omacHoil paboThHI B
XUMHYECKON
nabopaTopum»

Paznen 1.BemecTBa U XuMHYeCKHUe SIBJIEHHUS C MO3UIHI AaTOMHOMOJIEKYJISIPHOTO YueHus1 43

qyaca

1. Xumnueckue
3JIEMEHThI U
BelllecTBa B

cBeTe aTOMHO

MOJIEKYJISIPHOTO

yuenus. 8 kiaacc

10uacos

Oo0yuaromuiicss HayuYuTCst

PACKpPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MOHATHH

TepMUHOIOTUYECKUI

xapakmepuszoeanib UxX HA OCHOB€E NOJIOHCERUA 6

«aToOM», «MOJICKYJa», <« XUMUYECKHH dSJIEMEHT», | TUKTaHT Nel

«IIPOCTOE  BEIIECTBO»,  «CIIOXKHOE  BEILLECTBOY,

HCTOJIb3Ys 3HAKOBYIO CUCTEMY XUMHH

pa3nuyaTh XUMHYECKUE U (PU3NIECKUE SIBICHUS JlabopatopHnasi
pabora Nel
«Duzndeckue u
XUMHAYECKUE
SIBJICHUS. »

Ha3bIBaTh XHUMHYICCKHE 3JIEMEHTHI u | Camocmosamenvnan




Ilepuoouueckotii cucmeme

paooma Ne 1 no meme
« XuMHYECKue

OTIpEJIeNIATh COCTAB BELIECTB IO UX (popmynam

OJICMCHTBI. HpOCTBIe u

PaCKpbIBATb CMBICJI OCHOBHOI'O XHUMHUYECKOI'o
MOHATUA  «BAJICHTHOCTL», HCIIOJb3ysd 3HAKOBYIO
CUCTCMY XUMHH

CIIOKHBIE  BEIIECTBA.
BaneutHocTb»

PAa3vACHAMb — UHOpMayuio,  KOmopyr — Hecym
XuMmuueckue 3HaKu, oopmynvl U ypasHeHus

BBIUUCIIATD  OTHOCUTEIBHYIO  MOJIEKYJISIPHYIO H
MOJISIPHYIO MaccChl BELECTB

BBIYHUCIISITH MACCOBYIO JIOJIF0 XUMHUUYECKOTO 3JI€MEHTa
1o Gpopmysie CoeIMHEHUS

OIIPCACIIATE  BAJICHTHOCTH arToMa JJIEMEHTa B
COCANHCHUAX

COCTaBJIATH (OPMYJIbI OMHAPHBIX COEIMHEHUI

xXapakmepu3zoeanitob noJlodHceHue memaiiioe u
Hememaiilos 6 Hepuodu%cxozi cucmeme 31eMeHmoe,
cmpoeHue uUx amomoe U Kpucmainiioe, 06u4ue
d)u3uuecmte U Xumu4eckue ceoucmaed

OIIMCBIBAThb CBOMCTBa TBEPAbIX, KHUIKHUX,
Fa3006pa3HI)IX BCIICCTB, BBIACIIAA UX CYHICCTBCHHLIC
IIPU3HAKHU

Kaaccupuyuposamy npocmoie (memannei,
Hememaivl, O1a2opooHble 2a3bl)

BbIYUCIIATH KOJINYECTBO, Maccy BCIIECTBa I10
KOJIMYECTBY, Macce peareHTOB WM TPOIYKTOB
peakinuu

npUEOOUmMb NPUMEPLL MECHIOPOHCOCHUN NOIE3HBIX
UCKONAeMvblX 6 pezuoHe, NOKA3bleamsv  poJib
aHmMpono2ennozo  gakmopa 6  3azpA3HEHUU
OKpyscarowen cpeout npeonpusamuamu
Cmagpononvckozo Kp.

Oodyuarouwguiica noayuum 603MmMoNCHOCHb

Hayu umovcia

Xapaxkmepuzoeams sewecmsea  no cocmaasy,
CMpOeHUIo u ceolicmeam, VCMAaHABIUBaAmMs
NPUYUHHOCIEOCMBEHHblE  C8A3U  MeHCOY OaHHbIMU
Xapakmepucmukamu eeujecmea

oco3Haseamsv 3HAYCHUe meopemudecKux 3HAHUL 1O
XUMUU O npaxmu%czcoﬁ OesimeibHOCHU Yel08eKd

npugooums  nNpuMepvl  GAUAHUA  XUMUYECKUX
6b10pOCO6 Ha JicuGble OP2AHU3MBL HA npumepe
Cmagpononvckozo Kp.

xapakmepuzoeams — 8ewjecmea  no  COCMAsy,
cmpoenuio u ceoncmeam, VCMAHABIUBAND
NPUYUHHOCIEOCNBEHHblE  C8A3U  MeHCOY OAHHbLMU
XAPAKMePUCMUKAMU 8eULeCMEa

UCNONb306aMb  NpUOOpemenHble  3HAHUA 0N
9KONI02UYeCKU 2PAMOMHO20 nogeoeHs. 8
OKpYyorcalowell cpede

00bEeKMUBHO oyerHueanob qu)OpMClLﬂHO 0 gewecmeax
U Xumu4decKux npoyeccax




OoCo3Hasamsb 3HAYCHUe meopemudecKux SHAHUL NO
XUMUY 0N npakmuqecmﬁ 0esamenbHOCHU Yel06eKd

— paziu4amo Xumuyeckue 00vekmol (6 cmamuxe):
Xumuyeckue 9S1eMeHmvl U HpOCmvle 8eujecmsd
Memanivl U HeMemanilvl U XapaKmepuzoeambv
OMHOCUMENLHOCMb — NPUHAONIEHCHOCMU — MAKUX
00beKmMOos8 K Mmotl Uil UHOU epynne

cpasnueams npupoonsvie ocovennocmu Cesepnozo
Kasxaza u ycnosus popmuposanus u coxpamenus
noJnesnplx uckonaemovix Cmaspononvckozo Kp.

2. XuMHYecKHne
peaKIuu.
3aKoHBI
COXpaHeHusl
MAacchl ¥
IHepruu. 8
KJacce 8 uacos

Oo0yuaromuiicss HAyYUTCS

pacKpblBaTh CMBICI 3aKOHOB COXpaHEHMs Macchl | CamocmoamenvHas

BCIIIECTB, MMOCTOSHCTBA coCTaBa, | paboma Ne 2

ATOMHOMOJIEKYJISIPHON TEOPUH «XUMUYECKHE

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIUil YPaBHEHHS. Tunst
— XUMHYECKHX

PacKpLIBATh CMBICI OCHOBHBIX XHMUMECKUX MOHATHH | nooyiuridy,

«BAJIEHTHOCTBY, «XUMHUYECKAasl PEaKLUs», UCHOJIb3Ys

3HAKOBYIO CUCTEMY XHUMHH

OIpPEAEIATh TUI XUMHUYECKUX PEAKIIUM

Ha3bIBaTh NPU3HAKU U YCIOBUS MPOTEKAHUS U npe

KpaujeHuss XUMHUYECKUX peakiui

KIacCU(UIUPOBATh  XMMHUYECKHE  PEaKIuu IO

pa3IMYHbIM PU3HAKAM

BBISIBJISITH ~ NPU3HAKH,  CBHUJIETEIBCTBYIOUIHNE O

MIPOTEKAHUN XUMHUYECKON peaKluy MPH BIIOIHEHUN

XUMHUYECKOT'O OTbITa

pacKpbhIBaTh CMBICT TIOHSATHHA «TEIIOBOH 3ddekt

peaKumy, «KMOJISIPHBII 00BEM»

npueooums npumepul npaKmuueckozo

UCNOIb306AHUA XUMUYECKUX 3HAHUIL 0

XUMUYECKUX AGNEHUAX U 3aAKoHax (¢ yuemom

HP20 Cmaspononvckozo Kp.)

M0JIb30BaThCs  J1abOpaTopHbIM OoOopynoBaHueMm u | JlabopaTopHasi

IIOCYy101 padora Ne2

coOmonare mpaBwia Oe3omacHoi pabotel mpH | «IIpu3Haku

IIPOBEJICHUU OIIBITOB IPOTEKAHUS

XUMHYECKHX
peakuui»)
BBIUHCIIATH KOJIMUYECTBO, 00bEM WM Maccy BemlecTBa | KoHTpoabHas
0 KOJIMYECTBY, O0BEMYy, Macce peareHTOB MU | padora Ne 1

MPOAYKTOB PEAKIIUH

Oobyuarowuiica noayuum 603MONCHOCHLL HAYUUMbCA

oCco3Hasamsv 3HAYCHUe meopemudecKux SHAHUL NO
XUMUY 075 npakmuqecmﬁ 0essmenbHOCHU Yel06eKd

COOMHOCUmMb. IK3omepmudecKkue peakyuu u peaxkyuu
cOpeHUsl Kamajaumudeckue u d)epmeHmamueHble
peaxkyuu

00vACHAmMb U oyernusamsvp poJjib Kamajiuzamopoe 6
xXumuuecKkux npoueccax Ha npednpuumuﬂx
Cmaeponwzbcxozo Kp.




npoooUmMb pacuemsl No XUMUYECKUM hopmyram u

VPABHEHUAM. N0  HAXOMNCOEHUI0 00U  BblX00d
npooykma — peaxyuu no OMHOULEHUIO K
meopemuyecKku B03MOJCHOMY, no

mepmoxumMudeCKum ypasHeHusIm peaxkyuu

Oo0yuaromuiicss HAYYUTCS

3. MeToasbl XapaKTepu30BaTh OCHOBHbIE METOAbl I03HaHus: | JlabopaTropHasi
XMMHUH 8 KJacc 2 | HaOmroneHue, W3MEpPEHUE, JKCIIEPUMEHT, | padboTaNe 3
uaca MoOoenuposanue «Onpenenenue pH
pacrno3HaBaTh ONBITHBIM IIyTEM PacTBOPBI KUCIOT U | PACTBOPOB  KUCIOTHI,
LIEJI0YEH IO U3MEHEHHUIO OKPACKU MHANKATOPA LIEJIOYU U BOJBI»
[IOHUMAaTh XUMUYECKUM SI3bIK (TEPMHMHBI, HA3BAHUS, KourpoJsbHas
3HaKH, POPMYIIbI, ypaBHEHUS). pabdora Ne 1nmo Teme
«XHUMHUYECKHUE
3JIEMEHTHI U BEILIECTBA
c TTO3UIINHT
ATOMHOMOJIEKYJISIPHOT
0 YYEHHUS»
BemecTBa B OKpy:Kaloieil Hac Npupojae U TeXHUKe 6 yacos
4. BemiecTBa B Oo0yuawmuiicsi HAYYUTCHA
OKPY/KAIOIIEH | ONpeessiTh YUCThIC BEIIECTBA U CMECH. IIpakTnueckas
HaC Npupoae u padora Ne 2 Ouncrtka
TexHHuKe 8 3arpsi3HEHHOM
KJ1acce 5 yacos NOBAapPEHHOM COIH
PacCKpbIBAaTh CMBICII IIOHATHS «PaCTBOP» IIpakTH4eckas
ONpPEJEIATh KOHLIEHTPALMIO PAaCTBOPOB. padora Ne 3
HAXOJMTh MacCOBYIO JOJII0 PACTBOPEHHOrO BemecTBa | «PacTBOpMMOCTh
B pacTBOpe BEIIECTBY
[PUTOTOBIISATH PACTBOPHI ¢ onpeaeieHHoi maccopoii | IIpakTnyeckasn
JI0JIEl PACTBOPEHHOIO BENIECTBA pabora Ne 4
co0uro1aTh MmpaBuiia 6€30MacHoON paboThl IpU «IIpuroToBnenne
NPOBEIEHHUHU OIBLITOB pacTBOPOB  3aJaHHOMU
MI0JIb30BaThCs JIAOOPATOPHBIM 00OPYOBAaHUEM U KOHICHTPAIIAH
TI0Cy 10 Camocmoamenvuasn
paboma Ne 3«

PactBoprl. Maccosas
J0JIs1  PaCTBOPEHHOIO
BEIIECTBA»

Ooyuarowuiica noayuum 603MOHCHOCHLL HAYUUNMbCA

onpeaeﬂﬂmb pacmeopumocmbs 6euiecnie 6 g00e

6.IlousiTHe O
razax. Bozmyx.
Kucaopon.
I'openue 8 kiacc
7 uacos

OOyyaromuiicss HAy4YUTCs

PackpsITh cMbICH 3akoHa [ eitJIroccaka

PACKPBIBATH CMBICJI 3dKOHA ABOTaI[pO

BBIUHCIISATH KOJIMYECTBO, 00BEM HIIM MACCy BeIlecTBa
0 KOJIMYECTBY, OOBEMYy, Macce peareHTOB WU
IIPOJTYKTOB PEAKIINH;

Camocmosamenvnan
padoma Ne 4 o Teme
«ITonsarue o razax»

XapakTepu30BaTh  (PU3NYECKHE ¢  XHUMHYECKHE
CBOKCTBA ITPOCTOr'0 BEIIECTBA KUCIOPOJA;

MOJTy4aTh, COOMPaTh KUCIOPOJ

u3yuuUmMy  HYMU  ROYYEHUA  KUCAOPOoOd
npeonpuamusax Cmagpononbckozo Kp.

Ha

IIpakTHyeckasn
pabdora
«Ilonyuenne
KHUCJIOPOJIa, U3YYEHHE
€ero CBOWCTB»

Ne5




pacro3HaBaThb ONBITHBIM IYTeM Tra3000pa3Hoe
BELIECTBO KHCIOPOJ

KonTpoabHnasn
padora  Ne2. 1o

coOmogate mpaBwiia 0Oe30macHO paboThl NP
HPOBE/ICHHUH OIBITOB

TeMaM «XHMHUYECKHE
peakuun. BemectBa

MOJIB30BAaThCs  J1aO0OPAaTOPHBEIM  O0OpPYIOBaHHEM H
1 (0163 %1 (0)7

OKpY)Xalolllue Hac B
npupoae. llonsarue o
razax»

Ooyuarowuiica noayuum 603MOHCHOCHb

HayuumbscCi

— nmposooums  pacuemvl N0 XUMUYECKUM
Gopmyram u  ypasHeHusM: C UCHOIb30BAHUEM
npasuna I'eti/lroccaka 06 06vbeMHBIX OMHOWEHUAX
2a308;

6b106U2AMb u npoeepinio IKcnepumenmaibHo
2unomesbl 0 XUMUYECKUX CEOUCMBAx eeuecme Ha
OCHOBe Uux cocmasa u CmMpoerusd, ux cnocobrnocmu
ecmynamb 6 XxumudeckKkue peaxkyuu, o xapakmepe u
npodmeax PAa3IUYHbIX XUMUYECKUX peam;uﬁ

7.0OcHOBHBIE
KJIACChI
HEOPTraHUYeCKHUX
coeaqnHeHui 8
KJacc /1 yacos

OO0yuaromuiicss Hay4YuTCsl

Ha3bIBaTb COCIUHCHUA HN3YUCHHBIX KJIaCCOB
HCOPIraHNYCCKUX BCUICCTB

TepMHUHOJIOTHYECKH
H aukTaHT Ne 2 o

XapakTepu3oBaTh  (U3MYECKHE H  XHUMHUYECKHE
CBOHCTBa OCHOBHBIX KJIACCOB  HEOPTaHHMYECKUX
BEIISCTB: OKCHJIOB, KMCIIOT, OCHOBAHM, COJICH

TEME I10 TEME
«CoennHeHns
XAMUYECKUX

ONpeNEATh MIPUHAJIEKHOCTh BEILIECTB K
ONPEACICHHOMY KJIACCYy COEAMHEHMI

3JIEMEHTOBY
JlaGopaTtopHas

Kaaccupuyuposams ClodcHvle deujecmea (Ounaphvie
COoeOuHenus, 6 MOM 4ucie U OKCUObl, d MaKtce
2UOPOKCUObL — KUCAOMbL, OCHOBAHUS, aMPomepHbvle
2UOPOKCUOBL U COIU)

pabora Ne 4
«B3aumopeiictBue
okcunoB Meau(Il) u
IIMHKA C PAaCTBOPOM

COCTaBJIATH CI)OpMy.TIBI HEOPTaHNYCCKUX CO€IUHEHMI
HN3YUYCHHBIX KJIACCOB

CEpHOM KHUCIIOTBHI.
ITonyuyenue

XapakTepu3oBaTh  (QU3MYECKUE U  XUMHYECKHE
CBOICTBAa BOJIBI

YIUJICKUCIIOro ra3a u
B3aUMOOEHUCTBHUE €0 C

COCTaBJISATh (POPMYJIbI OMHAPHBIX COeIMHEHUN

U3BECTKOBOU BOJOI.»

XapaKTCPU30BaTb B3aUMOCBA3bL MCKAY KJACCaMU
HCOPTaHNYCCKUX CO€OUHEHUI

JlabopaTopHas
padora Ne §

cocmaenames  QOpMYAbl  OKCUOO8  XUMUYECKUX
9/1EMEHMOB U COOMBEMCMEYIOWUX UM 2UOPOKCUOO08

«XUMHYECKHNE
CBOICTBA KHUCIIOT)»

3anucvieams CMpYKMypHbvle Gopmyno
MOJLEKYNAPHBIX COCOUHEHUL U POPMYTbHbLE eOUHUY I
UOHHBIX COCOUHEHUL NO BALEHMHOCMU, CMENeHsM
OKUCTIeHUs. UNU 3aPSOAM UOHO8

JlabopaTopHas
padora Ne 6
«Ilonyuenue
HEPacTBOPUMBIX

XapaKkTepU30BaThb B3aMMOCBA3b MEXKIY KiacCaMu
HEOPraHWYECKUX COCTMHEHUN

OCHOBaHUH 1
HCCIIEIOBAHNE UX

HpUGOOUMb  NPUMEPLL  MECHOPOHCOCHUI  PyO
yepnvix u uysemuvix memannoe na Cegeprnom
Kaexasze

CBOICTB (Ha mpuMepe
TUIPOKCHUIA IMHKA U
THIPOKCUIA MET
CamocrosiTesibHasipa
ooraNe 5
«I'eHeTnyeckas CBs3b
HEOPraHUYECKUX
coenuHeHuil.»u(1l))




KonTpoabHnasn
padora Ne3 no teme
«OCHOBHBIE KJIaCChI

HEOPraHM4YeCcKUX

COCUHEHUIY.
IPOBOAUTH ONBITHI, MOATBEpKIarome xumudeckue | [lpakruyeckas
CBOMCTBA M3YYCHHBIX KJIAaCCOB HEOPraHMYECKUX | padoTa Ne 6
BEIIECTB «HccnenoBanue
cobmrofaTh IpaBuiaa Oe30macHOW pabOTBHI IIPH | CBOMCTB OKCHUJIOB,

IIPOBCACHNUH OIIBITOB

KHCJIIOT, OCHOBaHHI»

MOJIb30BAaThCA  J1a0OPAaTOPHBEIM  O0OpPYIOBaHHEM H
MOCyA0U

Oobyuarowuiica noayuum 603IMOHCHOCHLL

Haydyumbsbca

6b106U2AMb u npoeepinio oKcnepumenmaibHo
2unomesbl 0 XUMUYECKUX CEOUCMBAx eeuecme Ha
OCHOBe Uux cocmasa u CmMpoerus, ux cnocobrnocmu
ecmynambs 6 XumudeckKkue peaxkyuu, o xapaxkmepe u
npodmeax PAa3IUYHbIX XUMUYECKUX peam;uﬁ

xapaxkmepuzoeams sewecmsa  no cocmaay,
CMpoeHuio u ceolicmeam, VCMAaHABIUBams
NPUYUHHOCIEOCMBEHHblE  C8A3U  MeHcOY OaHHbIMU
Xapakxmepucmukamu 6eujecmaed

— paziudamo xumuyeckue 00vekmsl (6 cmamuxe).

opeanuueckue U HeOpeaHuyeckue — COeOUHeHUs
2UOPOKCUObL  (KUcCiopoocodepicawjue  KUCIOMbl,
OCHOBaHUSA, amghomepHble 2UOPOKCUOBL) OKCUObL
Hecoleobpazyowue u coneobpaszyrouue
(kucrommuowie, OCHOBHbIE, amgomepnvle)
cucmemamuyeckue U  MPUBUATIbHbIE — MEPMUHDBL
XUMUYECKOU HOMEHKIAMYpbl 3HAKOBYIO CUCMEM) 8
Xumuu  (3Haku — u  Gopmyavl,  UHOEKCbl U
KO3(hhuyuenmol, CcmpyKmypHvle u MOAEKYIAPHbLE
Gopmynel, MONEKyIApHble  YPABHEeHUs  peaKyull,
0003HAYeHUss CMeneHu OKUCIeHUs. 6 ¢hopmyie
XUMUYECKO20 COeOUHEHUs)

UCNONb306aMb  NpUOOpemenuvie  3HAHUA O
9KON02UYeCKU 2PaAMOMHO20 nogeoeHs. 6
OKpyorcaiowell cpede

— COOmMHOCUmys. memalii, OCHOBHbI OKCMO,
OCHO6dHUe, COJlb Hememdal, KUCIOMHDBLU OK'CM(),
Kucjiaoma, coJlb Haxoocoenue d1eMeHmos 6 npupode u
NPOMbIULTIEHHbLE cnocobwl ux NnoJly4eHusl

UCNONIb306aMb npuobpemenivie KJIoyesble
KOMHemeHyuu npu  GbINOJIHEHUU  NPOEKMo8 U
VueOHOUCCIe008ameNbCKUX — 3a0ay  No  U3YYEHUIO
ceoticms, cnocobos NoyHeHus U PAcno3HABAHUS
seujecme

00beKMUBHO oyerHueanlsb qubOpMCllz;uIO 0 seujecmeax
U XumudecKux npoyeccax

KpUMuyecku  OMHOCUMbCS K HCEBOOHAYYHOU
ungopmayuu,  HeO0OPOCOBeCMHOU  peKiame 8
cpeocmeax maccosol ungopmayuu




oCo3Hasamsb 3HAYCHUEe meopemudecKux 3HAHUL NO
XUMUY 0N npakmuqecmﬁ 0esamenbHOCHU Yel06eKd

Paznen 2 XuMu4ecKue IJIEMEHTHBI, BelleCTBA U XUMHYECKHUE PECAKIIMU B CBETE 3HeKTp0HHO]7[

TeOpHuH 25 4yaccoB

8.Ctpoenne

OO0yuaromuiicss Hay4YuTCs

aroma 8 Kiace 3 | cocrapisTh CXeMBI CTPOCHHs aToMOB IepBbix 20 B | CamMoCTOATe bHAs
Haca Ilepuoguueckoii cucreme 1. . Menneneena padora Ne 6 o reme
OnuUCHLIBAMb  CMPOEHUe  aAmoMo8  XUMUYeCKUX | «ATOMbI XMMUYECKUX
anemenmos Ne 120 u 26 u omobpadxcamv ux ¢ | DIEMEHTOB
NOMOWbIO CXeM
9.IlepuoanyecKku OO0yuyaromuiicss HAy4YuTCsl
W 3aKOH H gopmynuposame Ilepuoouueckuii 3akon, obvsacuams | TepMHUHOJIOTHYECKH
nepuoauYecKasi | cmpykmypy u uHgopmayuro, Komopyio Hecem | W TMKTaHT Ne 3 1o
cucrema JILM. | [lepuoouueckas cucmema Xumuueckux >JeMeHMOS | TEME «ATOMBI
MenpneneeBa 8 | /[ 1. Menoeneesa XUMHYECKUX
Kjaace 4uaca pacKpbIBaTh CMBICII 3aKOHAa ATOMHOMOJIEKYJIIPHOM | 9JICMEHTOB)
TEOPHH
packpbiBaTh  cMmbicin  Ilepuoanueckoro  3axoHa
. . MenaeneeBa
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS CTPOCHUS
aTOMOB, CBOWCTB 3JIEMEHTOB B Ipeaerax MalbIxX
NIEPUOJIOB U INIABHBIX NOJAIPYII
XapaKTepu3oBaTb  XUMHMUYECKHE  3JEMEHThl (0T
BOJOPOJA 1O KajblMs) HA OCHOBE MX IOJIOXKEHUS B
nepuoauueckor cucreme J[.M. Mengeneera u
0Cc0OEHHOCTEH CTPOCHHS UX ATOMOB
Obyuarowguiica noayuum 603IMOHCHOCHb HAYUUMbCA
Xapakmepuzoeamv ~ @ewjecmea  no  COCMasy,
cmpoeHulo U CGOUCMBAM,  YCMAHABIUBAMb
NPUYUHHOCTEOCBEHHbIE  C8A3U  MeHCOY OaHHbIMU
Xapakmepucmukamu geujecmea
0CO3HABAMb 3HAUEHUe MeOpemudeckux 3HaHuil no
XUMuu 0151 RPAKMU4eCcKoU 0esimelbHOCmU 4el08eKd
Crpoenne OO0yuaromuiicss HayuYuTCst
BeliecTBa 8 pacKpbIBaTh CMBICI MOHATUN: «XUMHUYECKasl CB3b», | TepMUHOJIOTHYeCKH
KJace / 4acos | «3NEKTPOOTPHIIATEIHHOCTDY W aukrant Ne 4 no
OIIpEACIIATh BUJ XUMHUYECKON CBSI3H B | TeMe «CtpoeHue
HEOPraHMYECKUX COECTUHEHMSIX BELIECTBa»
U300pakaTh CXEMbI CTPOCHHs MOJeKyn BeriecTs, | CaMocTosiTeIbHAsA
00pa3oBaHHBIX pa3HBIMH BHJAMH XHUMHYECKHX | pabdora Ne7
CBsI3eH «CtpoeHue
OIpenenaTh BaJCHTHOCTH aToMa DdJIEMEHTa B | BCHICCTBA»
COEIMHEHUSIX KonTtpoabnasn
OIIPENEIIATh CTENEHb OKUCIIEHUsI aToMa J3JIEMEHTA B padora Ne 4 10
COeIMHEHNHT TeMam «CtpoeHue
XapaKTepu30BaTh 3aBUCUMOCTb (PU3UUECKUX CBOWCTB | 4TOMa.
BEILIECTB OT THIA KPUCTAIUINYECKON PEIIETKH Hepuonuyeckuit
3aKOH. Crpoenue
BELIECTBAY
Obyuarowuiica noayuunm 03M0HCHOCb HAYUUMbCA

NpoOcHO3UpoB6antb CnocooHoCmb seujecmeda




NpoA6IAmMb OKUCIUNIENIbHbLE UTU
B80CCMAHOBUMEIbHbIE CEOUCMBA C yuemom cmenenell
OKUCJIEHUS 9]1EMEHM OB, exodﬂu;ux 6 e20 cocmas,

— COOmHocums. cmpoeHue amoma, 610
XUMUYECKOU ceA3U, mun Kpucmaﬂﬂuuemoﬁ peuemku
u qbus'uqecmte ceolicmea eeujecnea

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

11.Xumuveckune
peakuuu B cBeTe
3JIEKTPOHHOM
Teopuu 8 Kiace
11uacoe

O0yyaomuiicss HAYYUTCS

ONpPCACIIATb OKHMCIIMTCIb 1 BOCCTAHOBUTCIIb

COCTaBIIAITh ypaBHEHHS
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIX ~ peakuui ¢
HOMOWbI0 Memooa dNeKmpoOHHO20 bananca

noKazvleamy pojib AHMPONOZEHHO20 (akmopa &
3azpaA3HeHul OKpydHcarouent cpeowt
npeonpuamuamu CmasponoibcKozo Kp.

KJIaCCI/I(l)I/IIlI/IpOBaTI) XHUMHUYCCKUC peaKkuuu Io
Pa3JIMYHBIM IIPU3HAKaAM

CamocrosiTeJIbHAS
padora Ne 8
«OKHUCIUTEIBHO
BOCCTAHOBUTEJIbHEIE
peaKIum

Odyuarouguiica noayuum 03MO0HCHOCHb HAYUUMbCA

— pasiudamo Xumuueckue 00vexmbl (6
OUHAMUKeE): OKUCTUMENLHOBOCCMAHOBUMENbHBLE
peakyuu u peakyuu obMeHa cxemvl U YPAGHEHUs
XUMUYECKUX PeaKyull

npocro3upoeantb CcnocobHocmp seuecmea
npose6JiAms OKUcjiumeilbHble uiu
B80CCIMAHOBUMENbHBIE CBOUCMBA C yuemom cmenexeli
OKUCJIEHUA 2]1eMEHM OB, SXOO}IWMX 8 e2co0 cocmdaes

cocmaseasames VPaBHEeHUs. peaxkyuil,
COOMBemcmeyowux noCc1e008amenbHOCmu
npeepawjenuli Heop2aHuuecKux 8euwecms pa3iudHblX
K1accos

UCNONIb306AMb npuoopementvie K0Yesole
KOMHemenyuu Nnpu  GbINOJHEHUU  NPOeKmo8 U
VueOHOUCCIe008ameNbCKUX — 3a0ay  NO  U3VYEHUIO
ceolicms, cnocobo8 NoNyYeHus: U PAcnoO3HABAHUS
seujecms




2. Conep:xkanue yuyeOHOro npeamera «Xumusi» Baeaenme Ilpenmer u 3agaum XUMUH.
Ocnognbie nouamus u meopuu xumuu. JJabopatopHoe 060py0BaHKe U MPUEMBI O0pAILIEHUS C HUM.
[IpaBuiia TexHuku Oe3omacHOCTH NpH paboTe B kabuHere xuMuu. BemlecTBa M XuUMHU4YecKue
AABJICHUA C H03I/Iuﬂﬁ ATOMHOMOJICKYJ/IIPHOI'O YYCHUA XumMnyeckue 3J1eMeHThI 1 BelieCTBa B CBETE
ATOMHOMOJIEKYJIsIpHOTO yuenus. [lonamue «gewecmeoy 6 ¢husuke u xumuu. DuznIecKuen
XuUMHUYeckue siBieHus. OnucaHneBemecTs. ATOMbl. MoeKyabl. XUMHYECKHE JIEMEHTBI: UX 3HAKH
U ceedenus u3 ucmopuu omxpvimus. COCTaB BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. XUMUYECKHE
dopmynbl. DOpMBI CYIIECTBOBAHUS XMMHUYECKHX JJIEMEHTOB. [IpocThie M CIIOXKHBIE BEIIECTBA.
[IpocTeie BemiecTBa: MeTaibl U HeMeTawibl. OOIIas XapakTepUCTHKA METaIOB U HEMETalIOB.
HekoTtoprie cBeneHus O MeTaulax M HeMeTalaX, OOYCIOBIMBAIOIIUX 3arpsi3HEHHOCTh
OKpyXkaromiei cpeapl. Onucanue Haubojiee paclpoCTpaHEHHBIX MPOCTHIX BeLIECTB. Hexomopwie
c8e0eHUsl 0 MOJIEKYTISIPHOM U HEMOAEKYIAPHOM CMpoeHuy ewecms. ATOMHOMOJIEKYIISIPHOE YUeHHe
B xuMuu. OTHOCUTENbHBIE aTOMHAs W MOJEKYIsIpHas Maccel. Kiaccuguxayus xumuyeckux
9NEeMEHMO8 U OmKpblmue nepuoouyeckoeo 3axkona. CucremMa XumMudeckux siementoB JI. U.
Mengeneesa. OnpeneneHue nepuoaa 1 rpynmnbsl. XapaKTepUCTUKa JIEMEHTOB 0 UX MOJIO0XKEHUIO B
[Tepuoanueckoit cucteme. BasenTHOCTh. OmipeseneHne BaJIEHTHOCTH 10 MOJIOXKEHUIO 3JIEMEHTa B
[Tepuoanueckoit cucreme. KomuuectBo BemiectBa. Monlb — eAMHMIIA KOJIMYECTBA BEIIECTBA.
MonsipHast Macca. XUMHYeCKHe peaKnnu. 3aKOHbI COXpPaHEeHHUsI Macchbl M IHeprum. CyIlIHOCTb,
MPU3HAKU U YCJIOBHS MPOTEKAaHUS XUMUYECKUX peakuuil. [lpuuunvl u nanpasnenus Ilpomexanus
xumuweckux peakyuu. TermmoBod >(PPEKT XUMHUYECKHUX peaKIui. IK30M IHAOTSPMHUUYCCKHC
peaxiun. 3aKOHBI COXpaHEHHsI Macchl U dHeprur. CocTaBlIeHNE YPAaBHEHHI XUMUYECKUX PEAKIIHH.
Pacuérel 1Mo ypaBHEHHAM XUMHUYECKHX peakuui. THIIBI XMMHUYECKMX PpEaKUUH: Ppas3JIoKeHus,
COeIMHEHUS, 3aMellleHus, oOMeHa. Metoabl XuMuu. /lonsamue o memooe Kak cpeocmee Hay4Ho2o
no3Hanus oeticmseumenvHocmu. Memoosl, céa3anHble ¢ HENOCPEOCMBEHHbIM U3VUEHUEM BeUYeCmE:
HabnooeHue, usmMepenue, ONUCAHUe, CPABHEeHUe, XUMUYeCKull dKcnepumenm. AHanuz u cunmes
sewecms — IKCNEpUMeHmMAalbHble Memoovl xumuu. Kauecmeenmviti u xonuuecmeeHuvlll aHAIU3.
Ilonamue 06 unouxkamopax. XUMUYECKUN S3bIK (TEPMHUHBI M Ha3BaHMs, 3HAKH, (HOPMYIIHI,
ypaBHEHUs), €ro BaxHeWmme (yHKIUU B XUMHUYECKOH Hayke. Crnocobvl evipajicenus
3aKOHOMepHOCmell 8 XUMUU (KauecmeeHHblll, KOIUYeCm8eH b, MameMamuieckul, epaguyeckuti).
Xumuueckue onvlmvsl U uzMepeHus, ux mouHocms. BellecTBa B OKpy:Kaolieil Hac npupoae
TeXHuKe. Bewecmea 6 npupode: OCHOBHble C8e0eHUs O BeweCmBeHHOM cocmase 2eocgep U
kocmoca. Illonamue o mexnocghepe. Uucteie BelecTBa U cMmecu. [lowsmue 0 20MO2EHHbIX U
eemepocennvix cmecax. CmocoObl pazneneHus cmecedd. OuncTka BemecTB — (UIBTPOBAHUE,
neperoHka (AMCTHILIALMSA), BbIMapuBaHue (KPUCTAILTU3ALMS), SKCMPA2UPOBaAHUe, XpoMamozpaghus,
60320HKa. Hoenmughuxayus eewjecme ¢ NOMOWDBIO ONpeoeleHUuss memnepamyp NIaeNeHus U
kunenus. Ilpupoounsie cmecu — UCMOYHUK NOyueHus yucmoix eeujecms. I1oHsITHE O pacTBOpax Kak
TOMOTE€HHBIX (PU3MKOXUMHUYECKHX CUCTeMaX. PacTBOpuUMOCTb BemiecTB. Paxkmopsi, guusawuue Ha
pacmeopumocms  meépovix eeujecme u 2az08. Koagpguyuenm pacmeopumocmu. CrocoObl
BBIPQXXEHHUSI KOHILEHTPALlMd pacTBOPOB: MaccoBasl MOJisi PAacTBOPEHHOTO BEUIECTBA, MOJIAPHASA
konyenmpayus. Ilonyuyenue 6ewecme c¢ 3a0amHbiMu ceoucmeamu. Xumuueckas MmMexHON02U.
Texnocepa. 3Havenue pacmeopos Ons HpUpoobl U Celbcko2o Xxo3alicmea. Pacuemwl ¢
UCNONL308AHUEM NOHAMUSL «OO0JIAY, KO20d UCXOOHOe 8eujeCmaeo OaHo 8 8ude pacmeopa ¢ 3a0aHHOU

MAccosoli 0onell pacmeopeHHO20 6eujecmsd Uil COOEPHCUM ONpeodeleHHYI0 000 Npumecel.



IHonsiTue o razax. Bo3ayx. Kuciopoa. I'openne. [lonstue o razax. 3akon ABoraapo. Bozayx —
cMech razoB. OTHOCUTENbHAs IUIOTHOCTh ra3oB. Kuciaopoa — XMMHMUYECKHH 3JEMEHT M MPOCTOE
BellecTBO. Micropus otkpeiTus kuciopoaa. Cxema onwitoB . [Tpuctiu u A. JlaByaswe. [lonyuenue
KHCJIOpOJia B MPOMBIIIJICHHOCTH U JiabopaTopuu. XUMHUYECKHE CBOMCTBa Kuciopona. [Ipoueccer
ropeHust U MeuiIeHHoro okuciieHus. [Ipumenenue kucinopona. KpyroBopor kuciopoja B mpupoie.
OcCHOBHBIE KJIACCHI HeOpPraHm4yecKux coequHeHuit. Kiaccudukanus HeopraHMYECKHX
coequnenuii Oxcuapl. Knmaccudpukanus. Howmenxiatypa. ®Pusndeckue CBOHCTBA OKCHIOB.
XuUMUYEeCKUEe CBOHCTBA OKCHIOB. llomyueHWe W mpUMEHEHHE OKCUAOB. Jlemyuue 6000pooHbie
COeOUHEeHUsl, XA0puobl, CyIbduobl U np. OcnoBanus. Knaccudukamus. Homenknartypa.
®usnueckue cpoiictBa ocHoBaHUM. [lomyueHune ocHoOBaHM. XMMHUYECKHE CBOMCTBA OCHOBAHMIA.
Peaknus neitpanuszauuu. Ilpumepsl npumenenus ocHoeanuil 6 Ovimy u HA NPOMbBIUICHHBIX
npeonpusmusnx. Kucinorel. Knaccudukanus. Homenknarypa. ®uszndeckue CBOWCTBA KHCIOT.
[lonyyenue u nOpUMEHEHUE KHUCIOT. XUMHUYECKUE CBOMCTBAa KHUCHOT. [lonamue o wkane
kuciomuocmu (wkane pH). Unaukaropsl. U3MeHeHne oKpacku MHAUKATOPOB B PA3JIMUHBIX Cpeax.
Kucnomnsie 00xcou u ux npoucxoxcoenue (Ha npumepe O0eameabHOCMU NPEOnPUAMULL
Cmasgpononvckozo kp.). Ilpumepvt npumenenus Kuciom 6 0Ovlmy U HA NPOMBIULIEHHBIX
npeonpuamusax Comu. Knaccudpukanusa. Homenknatypa. ®usnueckne CBONCTBa  COJCH.
Ilonyuenune m npumeHeHue cojied. XUMHUYECKUE CBOWCTBA cosed. ['eHernueckas CBS3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX COeUHEHU. Mecmopoicoenua mpamopa, uzeecmuaxa na Cegepuom
Kaexaze. Conu ¢ cocmage munepanvnoii 600vi. Hcmounuxku munepanvhnoii 600vt Ha Ceseprom
Kaexaze. llpoGnema 0€30MacHOTO HCIONB30BAHUS BEIIECTB U XUMUYECKUX pEAKIUNd B
MOBCEHEBHOM *KU3HHU. TOKCHYHBIE, TOPIOYHE U B3PHIBOONIACHBIC BEIIECTBA. BBITOBasS XMMUYECKas
rpaMoTHOCTh. Cocmaeé 6030yxa HeeunnombicCKa, OCHOBHbIE 3azpazHumenu ammocgepol.
XuMH4YeCKHe 3J1eMEHThI, BelleCTBA U XHUMHYECKHE PeaKuMHu B CBeTe 3JIeKTPOHHON TeopuM
Ctpoenne aroma. CTpoeHHE artoma:. sapo, dHepreTudeckuit ypoenb. Cocmas sadpa amoma:
NPOMOHbL, HeumpoHvl. M30monvl. XUMUYECKUM 3JIEMEHT — oNpeneneHHblil Bug atoMa. Cocmosnue
anekmponos 8 amome. CTpOEHHUE SIEKTPOHHBIX 000J0YEK aTOMOB S, PaneMeHTOB. OcobenHocmu
CmpoeHusi 9NeKMPOHHLIX 000JI04eK amomMo8 nepexoOHvlx daemMeHmos. MecTo »iieMeHTa B
[Tepuoanueckoit cucTeMe U 21eKmpoHHAs cmpyKkmypa amomos. Paouoakmusnocms. Ilonamue o
npespaujenuy Xumuieckux snemenmos. Ilpumenenue paouoakmugnuix uzomonos. llepuonmueckuii
3akoH M Ilepmoguyeckasi cucrema xummuueckux 3jgemeHToB JI. . MenaeneeBa. CoiicTBa
XMMUYECKHX DJJEMEHTOB W UX MHepuogudeckue wusMeHeHus. CoBpeMeHHass TpaKTOBKa
[lepnonnueckoro 3akoHa. Ileproanueckas cucrema B cBeTe CTpoeHus aroma. Ousznyeckuit cMbIca
aTOMHOTO (TIOPSAKOBOTO) HOMEpPa XHUMHUYECKOro »JJIEMEHTa, HOMepa TMepuoja U TPYIIbI
nepuoandeckoi cuctembl. CeMelicTBa J€MEHTOB (Ha MpHUMeEpe IIENOYHBIX METaJIOB, TaJOTeHOB,
WHEPTHBIX Ta30B). XapaKTEPUCTHKA XUMHUYECKUX CBOWCTB AJIEMEHTOB A TPYII U NEPEXOOHbIX
9eMeHmos W TIEPUOJUYHOCTh WX HW3MEHEHHS B CBETE OJJICKTPOHHOTO CTPOEHHUS aTroMa.
DneKkmpoompuyamenbHOCMs  AMOMO8 XUMUYECKUX dlleMeHmos. XapaKTEepUCTUKA XUMHUYECKHX
AJIEMEHTOB Ha OCHOBe UX TmoyioxkeHuss B llepmommueckoit cucreme. Hayunoe 3nauenue
Ilepuoouyeckoeo 3axona. CTpoeHHe BellecTBa. Banenmuoe cocmosnue amomos 6 ceeme meopuu
97IeKMPOHHO20 cmpoeHus. Banenmmuvie snexkmponsr. Xumuueckas cBsizb. KoBajgeHTHas XuMHUecKas
CBs3b M MexaHu3M e€ oOpasoBanus. HemomsipHas u mossipHas KoBaJieHTHbIE CBsi3u. CBolicTBa

KOBAJEHTHON CBSI3U. OJEKTPOHHBIE M CTPYKTYpHble (opmyibl BemiecTB. MoHHas cBsi3b U €€



cBoiictBa. Katnonel u aHuoHbl. CreneHb OKHCIEHUA. KpucTamindeckoe CTpOEHUE BEIIECTBA.
Kpucrannumueckue pemérku — aroMHas, HOHHAs, MOJIEKYJISpHAas M HUX XapaKTEePUCTUKH.
Xumuueckasn opeanuzayus eewgecms u eé yposuu. Ilpumepsl npumenenus oxcuoos, 0CHOGAHUIL,
Kuciom, coneil ¢ Ovlmy u Ha npeonpuamuax Kpai. XHUMHYeCKHe PpeakluH B CBeTe
JJIeKTPOHHOH Teopum. Peakumm, npoTekaromme ¢ HM3MEHCHHEM W 03 W3MCHCHHS CTEICHU
okucneHus. OKUCIUTEIBHO BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENIb U BOCCTAHOBUTENb.
CocraBiieHHE€  YpaBHEHMM  OKHCIHMTEIIBHO  BOCCTAHOBUTEIBHBIX  peakiui. PaccranoBka
KO3 QHUIMEHTOB METOIOM 3JIEKTpOHHOro Oananca. CywHocmb u Kiaccugukayus XUMU4ecKux
peakyuii 8 ceeme snekmporHol meopuu. Jladoparopubie padorbl JlaGopaTopnas padorta Nel
«Du3nueckue U XxuMmudeckue siiaeHus.» JlabopatopHas pabora Ne 2 «lIpusHaku mpoTekaHus
XUMUYECKHX peakiuit» Jlaboparopnas paboraNe 3 «Ompenenenne PH pacTBOPOB KHCIIOTHI,
miesioun U Bojbl» JlaGoparopHas pabora Ne 4 «B3aumopeiictBue oxcuaoB memu(ll) m muHka
pacTBOPOMCEpPHOU KUCIOTHI. [lomydeHue yriieKucaoro ra3a U B3auMOJCHCTBUE €r0 ¢ U3BECTKOBOU
BOJ0M.» JIaboparopHast padora Ne 5 «Xumuueckue cBoiictBa kuciot» Jlaboparopnas padota Ne 6
[TomyyeHue HEpaCTBOPUMBIX OCHOBAHHWI M HCCIIEIOBAHWE WX CBOMCTB (Ha MpHUMEpPE THUIPOKCHAA
muaka u ruapokcuga wmemu(ll))  IIpakrtuyeckme padorbl Ilpaktuueckas pabora Ne 1
«Jlaboparoproe obopynoBanue U mpuembl obOpamieHus ¢ HuUM. IIpaBuna GezomacHoi pabOTHI B
xumuueckor nadbopatopumn» llpaktuueckas padota Ne 2 «Oumcrka BemiecTB». IIpakTuueckas
pabota Ne 3 «PactBopumocTs BemecTBy». [Ipaktudeckas pabora Ne 4 «lIpuroroieHue pacTBOpoB
3aJaHHON KoHUEeHTpauu». [Ipaktudeckas padora Ne 5 «[lomydeHue Kuciaopoja U U3ydeHHE €ro

cBoiicTBy. [IpakTrueckas pabota Ne 6 «ccrmenoBanne CBOMCTB OKCHIIOB, KUCIIOT H OCHOBAHUI».

B npenogaBaHuy XUMUU UCTIONB3YIOTCS: Y4UeOHUKH U yueOHble nocobus: 1.Ky3Heunosa
H.E., I'apa H.H.. I[Iporpamma o01ieo6pa3oBaTenbHbIX YUPEKACHUH €CTEeCTBEHHBIX HAyK. XUMHUS. 2.
Kysnenosa H.E., TutoBa .M., I'apa H.H.. xumus YueGuux 11 8 kiacca o0ieoopa3zoBaTeabHbIX
yupexaenuil. Mocksa, «Benrtanal'pag», 2009r. 3. Ky3nenosa H.E., Jleekun A.H. 3agaunuk no
XUMHHU JUIs yyamuxes 8 kiacca oOuieoopa3oBarebHbIX yupexaeHuid. — M.: Benranal pad, 2005.;
4 . Ky3nenoa H.E., llaramoB M.A. O0y4eHre XUMHUU HA OCHOBE MEXKIIPEIMETHON HWHTETpaIiu:
YuebHoMeTomueckoe nocodbue. — M: «Benranal'pad, 2004. 5. loopotun J1.10., KaBepuna A.A.,
INonuapyk O.}O.. 'ocynapcTBeHHass UTOTOBast aTTECTAIlMS BBITYCKHHKOB 9 KJIaCCOB B HOBOM (hopme.
Xumua.2010/OUIN. — M.: «Uutennexktllentp»,2010. . I'yzeit JI.C.. COOpHUK TECTOBBIX 3aJaHU
JUIsL TEMETHYECKOIO M MTOrOBOTrO KOHTpossa. Xumus 8 knacc. Jlar Muknpo, 2004r . I'apa H.H.,
3yeBa M.B.. Xumus.3anaun u ynpaxsHenus 89 kiaccsl. M.: «lpoda», 2002r. . Hazaposa T.C.,
JlaBpoBa B.H. KapTel uHCTpyKIMM 171 NPAKTHYECKHUX 3aHATHA 1o xuMmuu § — 11 kmaccel. M.:
«Bmagoc», 2005r. MULTIMEDIA — noanepkka npenMera 1. Bupryansnas mxona Kupuna n
Medonusa. Ypoku xumuu. 89 kiaccel. — M.: OOO «Kupwin u Medoauity, 2007 2. Xumus.
MynetumenuitHoe yaebnoe mocooue HoBoro oopasma. — M.: 3A0 IlpocsemenneMEJINA, 2005. 3.
Macrepknacc yuutens xumun 811 wmaccel. M3marenbctBo «I'mobyc». 4. Xumust 811 kiaccer
TecToBbIll KOHTPOAB: PenakTop TectoB, Temarndeckue tectol.M.: «Yunrens», 5. Xumusa 8kiacc.
MynsTumeauitnoe nocobue. Boirorpan: «Yuurensy. 6. 1C. O6pazoBaTenbHas KOIEKIUSA. XUMHUS

6a3oBblii  Kypc, 89 kiaccel. — JlaGopartopus cucreM MyasTUMenua Mapl'TV,20012007



KanennapaoremaTinieckoe miaHUpOBaHHWE YPOKOB XUMHUH (3 yaca B HEJIENIO) 10 YYeOHHUKY «XUMHsI 8 (asr. Kysuenosa H.E., Tutosa .M., I'apa H.H., XKerun A.10.)

NIPU3HAKU U
YCIIOBUSI ITPOTE
KaHHA X.p. *
obpaTumble U
HeoOpaTHUMEBIE
N3MEHEHUS

X.p.

cobmonas npasuna T.b., paborats mo
HHCTPYKIMA U (GUKCHPOBATH PE3YIIbTATHI
onbIToB. I1.Y: 00BsACHITH U
XapaKTepu30BaTh CYIIHOCTH (U3. sIBICHUI
1 X.p.

Ne | Tema ypoka OcHoBHbIE [Tnanupyemble pe3yabTaTbl 00ydeHHUs OkcnepuMeHT | JlomaiiHee
g /T TOHSATHS 3aJlaHUe
= Yyamuiics A0JKEH 3HaTh Yyamuics 10JKEH yMETh
1. Brenenue. [IpaBuna Th B (usuueckoe Ten0 MTOHATHE (PUZNUECKOE TEIIO, YMEHUE IPUBOAUTE IIPUMEPBI a1 § 1. IToaroroBuTh
kabuHere xumun. [Ipeamer | BEHICCTBO NPCAMET | BemIECTBO, NPUPOAHEIC U (u3uUECKUX TE U BEIIECTB, O3HAKOMJICHHE € | cq K [IpaKTH
¥ 337144 XUMUH. 1 3ajia41 XUMHK CHHTCTHYCCKHUEC BEIECTBA U OTBEYAaTh HAa BOIIPOCHI C HPHUPOAHBIMH H yecKoit pabo Te
TIPUPORHEIC 1 MaTepHaIbl, IpeAMeT U 331a4l | UCHOIb30BAHUEM COJIEPKAHHS CHHTCTHHCCKAMH | £, 1.
CHHTCTHHECKIE XUMUHU TEKCTA, 3aNOJHATh CXEMBI BOICCTBAMH I *T
BELIECTBa U ’ i MaTepHanamMmu BOPYECKOE
MaTepHaTHI BOCHPOU3BOISAIINX MaTepUa sananue Ne 4.
yueOHHUKa.
2. [TpakTideckast pa60Ta No 1 * mpaBmiia paObOTHl B | 3HAHHE SJIEMEHTAPHBIX MPaBUIT YMEHHE 00paIaThCsi CO CTUPTOBKOMH, JI: o3HaKOMIICHIE [ToBTOpPUTH § 1.
- N
«HpI/IeMH 06paH_IeHI/I$I c KaOMHETE XUMHUH npu pa60Te B KaOHHETE XHUMHH, J'Ia60paT0pHI>IM mITaTuBOM, CO COMPTOBKOU, I[OH. MAaTII C.7.
IIPpUEMbL CTPOCHHUC INIaMCHHU. 3apUCOBLIBATH U YKa3bIBATb UX Ha60paTOpHLIM
1a00paTOPHBIM
oOpameHus ¢ nad. 1ab0paTOPHYIO TMOCYAY. OCHOBHBI€ YacCTH, CIyIIaTh YIUTENs, IITaTHUBOM,
000pyROBaHUEM. obopynoBaHueM * paboTaTh M0 WHCTPYKIIHHY, CTEKJISITHHOM
JlaGopaTtopHnas nmocypaa. CTpOEHHE TLIEMEHH (UKCHPOBaTh PE3YJILTATHL. TIOCYIOH.
[IpaBuna 6e30macHOCTHY. 3apHCOBBIBATH JIA0OPATOPHYIO
nocyny.
3. O NOHATHUAX U TEOPUIX * Hay4Hble IOHATUA | TeopuH (pusuku (AMY), OOBSICHATh B3aUMOCBSI3b XUMHH C § 2.
XUMUH. * Teopust B3aMMOCBS3b XUMHUH C JPYTUMH HAYKaMH, TPUBOIUTH
k
TEOPETHUYECKHE JPYTUMH HAyKaMH. IIPUMEPHI.
YPOBHH pa3BUTUA
XHUMHYCCKOI'O
3HaHUA
4. duznyecKkre U XUMHYECKUE * BelecTBo * oTpeeNieHne TOHITHH «pHu3mdecKoe YMEHHUE MPUBOJUTH PUMEPHI (PU3NIECKUX J1: § 3.
(usmueckoe ABJICHUEY, «XUMHYECKas PEaKLMs», SBJICHUH U X.p., OTIMYaTh (U3. ABICHUS OT
ABIICHHUA. HOHHTHe ABJICHUE * NPU3HAKHU U YCJIOBUA MMPOTCKAHUA X.P. X.p., Ha6J'[IOI[aTL " OMMMCBhIBATH IPU3HAKU (I)H3quCKHe
«BEIIECTBO» B (PU3HUKE U - I1.Y: MOHUMaHUH CYIECTBEHHBIX X.p., yMeHUe obpamarses ¢ tadoparopapiv | 1 XUMHUYECKUE
XUMUH. peakis * paznunii Gpusnueckux sBIEHUI OT obopynoBanueM npu nposegennn J1.O., SIBJICHUS




Onucanne (Qpu3nyecKux
CBOWCTB BEILIECTB.

* huzmveckue
CBOlMcTBa *
arperaTHoe
cocrosHue *
IUIOTHOCTH

noHsiThe (pU3nUecKue CBOMCTBA,
arperatHoe COCTOsTHHE,
IUIOTHOCTD. ITIOHSATHE
B3aMMOCBS3H: BEILIECTBO =
COCTaB —> CBOMCTBA 2>
TPUMEHEHUE

yMEHHE ONHUCHIBATH I10
MIPEATI0KEHHOMY TUIaHy (HU3UYEecKue
CBOMCTBA BBIIAHHBIX BEIIECTB,
(UKCUPOBATh PE3yNbTATEI
HaOJIIOJICHUH pellaTh pacuyeTHBIC
3aa4u 10 00pasIry.

J 2: o3HakomiieHHE
¢ oOpazuamu
MIPOCTHIX BELIECTB
METaJIOB U
HemeTaioB JI 2:
paccMoTpeHue u
OIUCAaHUE BB C
pa3InUHBIMU Qu3.
CBOWU MeH,
Kenesa,
TIOBapEHHOM COJIM U
BOJBI

§ 4.

ATtombl. MoOJEKyIbI.
XUMUYECKUE FIIEMEHTBI.

* Mostekyna *
aToM * XHM.
JJIEMEHT *
HU30TOI

OTIpEJICIICHHE TIOHSITUH aToM,
MOJICKYJIa, XUMAYECKUIl 3IIEMEHT, HEe
meHee 10 X.3: XUM. 3HaK, pyccKoe
Ha3BaHHC, MPOHM3HOIICHUE IO

¢dopmyie.

ymenue Haxoauts 1o I1C X3 x.a.,
1300paXkaTh 3HAKH U MPOU3HOCUTH X 11O
(dbopMmyIie X.3., BBIIOIHATh YIPAKHEHHUS TI0
o0pasity, paboTaTh ¢ YICOHUKOM.

§5

DopMBI CYILIECTBOBAHUS

* XUMHUYECKOE

3 hopMBI CyIIECTBOBAHUS X. 3.,
OIIpeJICJICHUE TIOHATUM IPOCTHIE

OTJIMYaTh MPOCTHIC BEUIECTBA OT
CJIOXKHBIX, O00BACHATH Kak CTPOCHUC

§ 6. [ToBTOPUTH

XUMHNYCCKHUX JJICMCHTOB. COCANHCHUC * 3HAKH X.D.
[IpOCTEIC ¥ CTOKHEIC TDOCTIC I BemiectBa (Me u Heme), ciokHOe | BeliecTBa CKa3bIBaeTCs Ha €ro
p p - BEIIECTBO CBOMCTBaX, BBINOJHSTh YIPAKHEHUS
BELIECTBA. CJIOKHBIE BBa 1o 06pasiy.
IIPOCTBIC BBA
(Me u Heme)
KauecTBeHHBIN 1 *kauecTBeHHBIH 1 | POPMYIHPOBKa 3aKOHA YMCHHC 3aIIUCBIBATD U THTATH §7Nel,2.
KOJIMYEeCTBEHHEIH COCTAB KOJIHYECTREH HEIH HOCTOSIHCTBA COCTABA, MOHSATHS XUMHUUecKHe (OpPMyIIbI, OIPENENsATh
D —— cocTas * mHIEKC * UHJIeKC, XUMuieckas Gopmyoia, uHdopmanuio mmo popmyie,
) XUMHUECKas KaueCTBEHHBIH U COCTaBJIATH X .()OP MyJIbI O YUCITY
opmyibL. 3aKoH bopmyna * KOJIMYECTBEHHBIH COCTAB. aTOMOB B CJIOHOM BEIIECTRE.
IMOCTOSIHCTBA COCTaBa. K03 HIHeHT B3aMMOCBS3b IOHATUI
*39KOH IIOCTO KaueCTBEHHBIN U
JHCTBA COCTaBa * KOJIMYECTBEHHBIH COCTaB.
BEIIIECTBA MO
JIEKYJISIPHOTO U
HEMOJIEKYJISIp HOTO
CTpOCHHS
ATOMHOMOJIEKYJISIPHOE * OCHOBHEIE IO TIOHUMaHHE O TOM, UYTO HE BCE yMeHHE 00BICHATH (hU3UUECKHE U I 3: mpumepbt §8. «

yueHue. Bemectsa
MOJIEKYJIIPHOTO U

HEMOJICKYJIIPHOTO
CTPOEHHSI.

noxeuust AMY

BEOIECTBA COCTOAT M3 MOJICKYJI,
pa3rpaHu4CeHuC MIOHATUN aToMm,
MOJICKYJIa, IEPBbIC
npeacTaBJICHUA 00 aroMax.

XMMHUYECKHE SIBIICHUSI C TOUKHU 3PEHHS
AMY, paboTath ¢ y4eOHUKOM,
OTBEYaTh Ha BOIIPOCHI C
HCIIONIb30BAHUEM COJIepKaHHs TEKCTa

(penpon. xappa).

BCIICCTB




10. | OTHOCHTENIBHAS aTOMHAs M | * Macca aToMa TOHATHSL  Macca aToMa, ymenue Haxoautsb B I1C u §9§ 10 mo c.38.
MOJICKYJISIPHAS MACCHI. *OTHOCHUTENbHAS | OTHOCUTENbHAs aTOMHAas 3aIUCBIBATh, HCIIOJIB3YS
AI’I’ZOMHCI}I eauHul/;a MACChl. aTOMHaga Mmacca Macca u MOJ'IeKyJ'ISIpHaSI Mmacca. HpI/IHHTLIe 0603Hal{eHI/Iﬂ, HpO
**OTHOCUTENbHAS H3BOJIUTH PACUETHI C
MOJIEKYJISIpHAst UCIIOJIb30BaHUEM NOHATHH Ar u
Mmacca Mr
11 | MaccoBsle JOJIH DIIEMEHTOB | * MaccoBas MOHSITUE MACCOBAast A0S YMEHHUE PACCUUTHIBATH MAaCCOBYIO § 10
B coeIMHEHUsX. Perienue JIOJIST DIIEMEHTA 3JeMeHTa, 0003HAYCHHS 1 noxto anemMeHTa (8%) mo gopmyie
pacUEeTHBIX 3a71ad. * hopMyIbHas €IMHHULBI U3MEPEHUS BEILECTBA. (peleHne 00paTHBIX
Macea MAacCOBOH J0JH 3JIEMEHTOB. 3amay).
12. | MaccoBble 10JIH DIIEMEHTOB | * MaccoBast MHOHATUE MaccoBas I0JI YMEHUE paCCYUTHIBATE MACCOBYIO § 10
B COCIMHEHUX. PereHre TOJIS DIIEMEHTA sJeMEeHTa, 0003HAYECHHS U JoJ1to0 AneMeHTa (B%) 1o opmyie
pACUETHBIX 3aad. * (hopMyIbHAs SIUHUIBI U3MEPEHUS BEIIIECTBA. (pEIIeHUE 00PaTHBIX
Macea MAacCOBOH J0JH 3JIEMEHTOB. 3amay).
13. | Yro noka3sbiBaer * XuMudecKas JITOPUTM pPELICHUs 33134 OIHUCHIBATH KAYCCTBCHHBIN 1 § 11
o * V)
XAUMHUYECKHH 3HAK U bopmyna . Ha yCTaHOBJIEHUE HOPMYII KOJIMYECTBCHHBIA COCTAB BEIISCTBA
Ka4€CTBCHHbIN 2
xummu4deckas popmyna. coctan * BEIIECTB 10 MACCOBBIM 1o XUMHYECKoii hopmyre,
BBIYUCIISITH OTHOCUTEIBHYIO
KONIMYECTBEHHBIH HAOJISAM 3JICMCHTOB. Y
cocTan * MOJIEKYJIIPHYIO MacCy BEILECTBA,
OTHOCHTCIIEHAS MacCy MOJIEKYJIBI M1 MacCOBBIE JOIH
MOJTeKs Macea * 3JIECMEHTOB 110 JOPMYJIe BEILIECTBRA.
Macca MOJIEKYIIBI * BBIBOJ| (DOPMYII BEIIECTB 110
MAaccoOBBIE J0JIU MaCCOBBIM JIOJISIM 3JIEMEHTOB.
3JIEMEHTOB
14. | CuctemMa XUMHUUYECKUX *[epuoauaeckuit 3HaHUE rpa)uIecKoro yMeHHe faBath GopMynupoBky [13 § 12.
3aK0H * cucrema n3oo0paxkenus [13 u moHaTHs: lasg ¢popmynupoBka), paboTath ¢
anemenTtoB Jl. U. p 3 pMyJIIp p
MeHeneeBa 37108 * mepuoa * TpyIIa, Nepuo, NOPsIAKOBBII IICX3 [.U. Menaeneesa npu
’ rpymmna * n/rp. HOMEp. 3aKOHOMEPHOCTH BBIMTOJIHEHUHU TMPOCTEHIINX
Ip p p p
I'JIaBHas 1 H3MEHEHHS CBOMCTB B npeaeiax pra)KHGHHﬁ.
moboyHast * meprona, A 1 /rp., epBbie
HOpHﬂKOBHﬁ HOMEP IIOIIBITKHU Knaccn(bm(aunn X. 3.
JJICMECHTA
15. | BajeHTHOCTDh XM MHUYECKHUX * BAJIEGHTHOCTDH IOHATHE BAJIEHTHOCTH, 3HAHUE YMEHHE HaXOAUTh BaJE€HTHOCTh § 13 Tabin. 7 Ha

9JIC MCHTOB. OHpCI[CJ'ICHI/IC
BaJICHTHOCTH 3JICMCHTA I10
ITOJIOKCHHUIO 3JICMCHTA B
II.CUCTEMC.

(mocTostHHAS U
nepeMeHHas) *
MIPaBUIIO
YETHOCTH H
HEYETHOCTH

3JIEMEHTOB, IPOSIBIIAIOIINAX
IIOCTOSIHHYIO BaJICHTHOCTb.
3JIEMEHTBI C IEPEMEHHOMN
BAJIEHTHOCTBIO, IIPABUJIIO
YETHOCTUHEYETHOCTH.

9JIEMEHTOB B CO€AMHEHUH 110 (OpMYyJIe,
paborath ¢ y4eOHUKOM U T10
HWHCTPYKIIMH. YMEHHE ONPEIENsATh
BAJICHTHOCTD X.J. IO IOJIOXKEHHMIO B
[1C, naBaTh Ha3BaHUS OMHAPHBIM
COE/IMHEHHSIM.

ctp.50




16. | CocraBieHue (bOPMyJ'I o * cocTaBJICHUE 9JIEMEHTHI C TOCTOSTHHOM YMEHHUE COCTABIATH (YOPMYJIBI § 14.
BaJICHTHOCTH. (pOpMy-H 1o BaJ'IGHTHOC:H)IO. JJICMCHTEI C BCLICCTB, UCIIOJIb3Ys aHFOPHTM. .
BAJIEHTHOCTH * NEPEMECHON BAJICHTHOCTLIO, BI)IHOJ'IIZI’GHI/IG YIIpa)XHCHUU B CXOJHOU
HHU3MIas1 U BbICIIAs BAJICHTHOCTD. 1 HOBOU CUTYaIUH.
BBICIIAs U
HU311as BAITh

17. | KonnuecTBO Belle CTBA. * KOJIMYECTBO 3HAHUE TOHATUS KOIMYECTBO | YMEHUE BBIYUCIISATH MOJISIPHBIC § 15
MOHB €JI€ HUIlAa KOJIMYECTBA BEIIECTBA * BC€IICCTBA, CAMHUIIBI MacCcChI BEUIECTB, pClIaTh 3aia4u 110
BelecTBa. MOJIE * U3MEPEHHUS TTOCTOSTHHAS obpasiy. .

HOCTOSIHHAS ABorapo.
ABoraapo
18. M()_]'[;{pHa;{ mMacca . * MOJIIpHas 3HaHHUC NOHATHA MOJISIpHAs Macca, YMEHHE BBIYUCIISITH MOJISIPHBIE § 16.
Mmacca CAMHHUIBI HSMCPCHIA. B3AUMOCBASE | MacChl BEIIECTB, PEIIATh 3a/1a4H 10
MOHATHUU MOJIsIpHasA Macca, 06pa3uy.
KOJINMYCCTBO BCIICCTBA, IOCTOAHHAA
ABorazapo, Macca, 00beMV
19. | PacueTsl 10 XUMHUYECKUM * pacyeTsl 1o YMEHUE pelaTh 3a4a4u 1o 3a1a4HuK c. 20
bop mynam. XUMHYECKUM oOpa3siy. BapHaHr 1.
dbopmynam ¢
HCIIOJIb30BAHUE
M IOHSTHH: n,
M, m, N, Na.

20. | IloBTOpeHue u 0o6oOIIeHNE 3HaHUe 0a30BBIX MOHATUI yMeHue ObICTPO U YETKO 3a1a4HuK c.20
Marepuana 1o Teme: JTAHHOH TEMBI. (hopMyIIMpoBaTh CBOU MBICIIH, BapHaHrT 2.
«IlepBoHauanbHbIE IPUMEHSTH 3HAHUS B CXOJIHOM
XUMHUYECKUE TTOHSATHUS. CUTYallHH.

21. | KontposbHas pa 6ota Nel BenomuuTs X1

«ITepBOHa YaibHBIE XUMUYEC
KHUE HOHATUSY.

MHYECKHE S5IB
seHus § 5 Ne 3,
AMY.




22. | CymHOCTh XUMUYECKUX * XUMU4ecKast pe HOHATHA X.p., IPU3HAKH U YCIOBUSA (PMKCHPOBATh pe3yJIbTaThl ONBITOB. JI3: mpusnaku § 17.
> akius * mpu3Haky | [IPOTCKAHUS X.p., 9K30 U OOBSICHATB CYLIHOCTH X.p.
peakuuil ¥ NpU3HaKU UX poTeKANIT X.p. DHOTEPMITECKHE PeaKIUL, , MPOTEKAHUS
IIPOTCKAHM. *3K30TePMUECKIIE MMOHUMAaHHUE CYITHOCTH X.p. XUMHUYCCKUX
U SHIOTEpMIYeC (mpuurHA—> CIIEJICTBUE), TIOHATHE peaKHHﬁ.
p - TEIIOBOM 3P PEKT peakiuu,
KHE peaK}H/H/I TEPMOXUMHYICCKAs pCaKIus,
TEIIOBOH 3¢ eIIMHHIIBI I3MEPEHHs TEILL. d(Ta.
(exT peakun *
TEPMOXUMHYEC Kas
peaxius

23. | BaKOH COXpaHEHHUSI MACCHI | * 3aKOH COXpaHe 3HaHHE (POPMYIIMPOBKH 3aKOHA paccTaBisiATh K03 UIMEHTH B J15: peakiuun § 18.
¥ SHEprHUH. Y paBHCHHS HUS MacChl U COXpAHEHHUS MacChl BEIIECTB IIPU NPOCTEHIINX yPaBHEHUSAX.
e — sHepruu * X.p., HOHATHE ypaBHEHHUE X.P., HCIIOJIB30BATh 3aKOH /ISl COCTABJICHUS

peakiny. B3aMMOIIPEBPAILEH | PEareHThl, IPOAYKTHI pEaKIH, YPaBHEHHH X.p.
W€ BUJIOB 9HE Prun | KO3()()UIMEHT. TOHNMaHUE CMbICIIa
* peareHTH * YpaBHEHHH X.p.,
MPOIYKTHL *
K03 PHUIHEHTHI
24. | CocrTaBienue ypaBHeHI/Iﬁ * KOB(b(i)I/IHI/IeHT MTOHATHE KO3 DUIIHEHT, HHIICKC. YMEHHUE paccTaBiITh K03 pHUIHeHTE B § 19.
XHMUUYCCKHX PEaKIMi * PHIEKC MOPAAOK ACHCTBUS IIPH YPaBHEHHSAX X.p., YUTATh YPABHEHHS
COCTaBJICHHMH XUMUYECKHUX X.p. IOJICYUTHIBATh CYMMY
ypaBHEHUI K03 PUIIMCHTOB B YpaBHCHHH X.].,
COCTaBJIATh YPABHEHUS X.P.

25 | Tunsl XUMHUYECKUX Knaccudukanus OmpeeeH s PeaKIuii YMEHHE Paslinyath X.p. pasHbIX A7: mpumepsr | 1) § 21
peakmwmii. Kimaccudukarps | *-P- 10 HCIy 1 COeIMHEHHsI, 0OMEHa, THUIIOB, IPUBOJAUTH IIPUMEDPBI. XUMHUYIECKUX
XUMHYECKHX PEaKIHH 110 CocTaBy pa3I0KEHM, 3aMEILICHMUS. (bUKCHPOBATH PE3YJILTATHI peaxiuii

HCXOJIHBIX BB H N
9HCITY M COCTABY HCXOMHBIX | 1povicros 3HAHWE IIPU3HAKA, 3 HaOIIO/IEHUH. 3aIIChIBATh DPa3HBIX THIIOB.
1 TOJTYYEHHBIX BELIECTB peakiun * p MOJIO’KEHHOI'0 B OCHOBY JAHHOM | YpaBHEHUS X.p. Pa3HbBIX THUIIOB. TI4: THITBI
COeUHEHNS * P. Knaccu(UKauuu XUMHUYECKUX
* )
pasnoxxeHus * p. peaxIuii

3aMerIeHus * p.
oOmeHa




26. | TUIBI XUMHYECKHUX KIaccupuKaius OIpE/ICIICHHsT PEAKIIUIA YMEHHE pa3linyarh X.p. PasHbIX I7: npumepsr | 1) § 21
peaKIHid. KﬂaccmbHKaqu X.p. IO 4HCILy U COeUHCHHMS, OOMEHa, THIIOB, IPUBOAUTEH IIPUMEPEIL. XUMUYECKUAX
s g 10|, | Bt e, | e | pe
iy 1 cocTapy HEXOAHPIX | npoxyxron HOJ‘IO)I(CHI:IOFO B O,CHOBy JaHHOW | ypaBHEHHS X.p Pa3HBIX TUIIOB DaBHbIX THHOB.
U MOJIyYEHHBIX BEILIECTB. peakuuu * p. + : JI4: Tunsl
coelMHeHHs * p. Knaccupukanum XUMHAYECKUX
pasnoxxeHus * p. peaKHI/II?'I
3aMemneHus * p.
oOMeHa
27 | PemieHue pacueTHBIX 3a/1a4 | *CrOCOOBI 3HaHHuEe (HOPMYIT HAXOXKICHUS | YMEHUE IPOU3BOIUTH 1) § 20.«
Ha BBIYHCJICHHUS 110 PCIICHIA 3a/at: KOJIMYECTBA BEILECTBA, IPOCTEHIIINE PACUETHI 10 IToaroTos. K K/p
XUMHUYECKUM YPaBHEHUSIM Zg :;é’:;f; Mace, QITOPUTM PEIICHHMS 3a/1a4. YPaBHEHUIO X.p., pEUIaTh 3a/Ia4u
4epe3 KOIMIecTBa 1o 0bpasiy.
BBa
28 | Perlenue pacyeTHBIX 3a/1a4 | *CIOCOOBI 3HaHue (pOpMyJ1 HAXOXKIACHUSL | YMEHHUE TIPOU3BOTUTH 1) § 20.«
Ha BBIYUCIICHUS 110 PCIICHIA 3a/at: KOJIMYECTBA BEIICCTBA, IPOCTEHINNE PACYETHI IO [Toaroros. x x/p
XUMHAYECKHM yPaBHEHUSIM :g:;f;ﬂf; Mace, QJITOPUTM PEIICHUS 3a/1a4. YPaBHEHHIO X.p., pelIaTh 3aJauu
depe3 KoJIHIecTBa 1o o0pasiy.
BBa
PerreHne pacueTHbIX 3a1a4y | *crmocoOs! 3HaHHE (HOPMYJI HAXOXKACHUS | YMEHUE IPOU3BOIUTH 1) § 20.«
29. | HA BBIYUCIICHUS IO PCILICHIA 3a/1at: KOJIMYECTBA BEIIECTBA, pOCTeHIre pacyeTsl Mo [Toarotos. x k/p
XUMHUYECKUM YPaBHEHUSIM Zg:;ﬁ;f; vace, QITOPUTM PEIICHHS 3a/1a4. YPaBHEHUIO X.p., pelIaTh 3aJIauu
gepes KoJIHIecTBa 1o 0bpasiy.
BBa
30. | O6001IEeHNE TEMBI «XUM. OCHOBHBIE TOHITHUSA TEMBI IToaroroBka x
peaxIum K.p.
31. | KonrponbHas pa 6ota Ne 2
o TeMe: «XHM. PEaKIum».
32. | MeToIbl XUMHH: * orrcanue * TIOHATHS METO, Pa3HOBHIIHOCTH YMCHHUE NPUBOJUTD IIPU MEPBI JIS: § 21. Tabmuma
Ha6J'IIO,Z[CHI/Ie, OHI/IC&HI/IC, Ha6J'IIOIleHI/Ie * METOAOB: OIIMCAHUC, Ha6J'[IO,HCHI/Ie, METOOO0B, pa6OTaTI) C y‘IC6HI/IKOM, 1o OHpe,Z[eJICHI/Ie 10
* OKCIICPUMCEHT, aHaJIn3, €ro BUJbI, HWHCTPYKLIUHU,
U3MEpEHUE, SKCIIEPUMEHT. | SKCIICPUMEHT CHI Te3, HHMKATOD, HA3BAHWA XapakTepa
WNuaukatopsl. aHanm3 * WHHKATOPOB. CpeIbl.
CUHTE3 * WNHnukaTopsl.

HWHJUKATOP




33. | Xumnueckuii SI3BIK, €T0 * XUMHUYECKUI nHpOpMaIysI 0 XUMHYECKOM dJIeMeHTe | moib3oBarses [ICXD s momyueHns § 22
BasKHEHIIITE (b KIIMHU B a3nIK * o IICXD conepxaHue XMMUYECKON nHpOpPMAIIN 0 XUMHIECKOM JJIEMEHTE.
o yH H * CHUMBOJIMKH U3 YPABHEHUA XUMHYECKOU NIPUMCHATH XUMHYECKUH SI3BIK JUIA
XUMHUYECKOU HAYKE. CHMBOJIMKa PEaKIiu, BO3MOXHOCTH OIUCAHUS YPAaBHEHUH XUMHUYECKUX
TepMHHOHOFHﬁ HCIIOJIB30BaHUs XUMHYCCKOI'O A3bIKa. peaKL[I/II‘/’I.
*
HOMEHKJIATypa
34. | YucTele BEIIECTBA U CMECH | * UMCTOE BEIBO | 3HAHHE ONPEACICHUS MOHATHH YMEHHUE NIPUBOJUTH IPUMEPBI CMECEH, J18,: obpazerr § 23.
Bemects. IIpuposmsie * FOMOICHHBIC 1 | €IHCTOC BEIIECTBOY, «CMECh, JlaBaTh OIPEIEICHUS CMECSM, TPaHUTa KaK
CMECH: BO3 TOHDONHEL | TeTeporene IIPU3HAKHU 110 KOTOPBIM MOXKHO paborarb ¢ yueOHUKOM, OTBEUYaTh Ha IIpUMEP CMECU
) AYX, HPHPOZ p - OTJIMYMUTH CMECH OT YUCTOIO BOIIPOCHI yuuTes, Habmoaats 113. BEILECTB,
ras, Hed)Tb, IPUPOJHBIC CMECH BEIIECTBA. OTJIMYATH TOMOTE€HHYIO CMECh OT nony4enue FeS.
BOJbI. npHUMeECH TETEPOTE€HHOM.
35. | Pazgenenue cmecel. * OCHOBHBIE CIIOCOOBI OYMCTKH BEIIECTB, | IIPEJIarath Cocod pasaeneHus cMecei, N9: pasnenenue cMecu § 23.
OYKCTKA BEILECTR HICHTH (1)I/IKa " Ha YeM OHU OCHOBAHEI. CIIOCOOHI pemaTk 3aa4u 1o oOpasily. HOBOM Feu S, pasnerne nue [OAroTOB. K
I A I pasieieHus TeTEPOreHHBIX U CUTYAIIHH. CMECH YL I peIHOro A :
s * OCHOBHBIE FOMOTEHHBIX CMECEH, frecka u ap- npakTud. pado
CIoco0bI Te Ne2. ¢.8485.
pasneneHus
cMmecei
36 | IIpakTuueckas pa 6ota No2 | * ocHOBHBIC 3HAHME OCHOBHBIX CTIOCOGOB YMEHHUE TIPOBOJIUTH OUMCTKY CMeceH JIOMONHUTED
«Pazjenenne cMeceii. CIIOCOOBI PAs/IeNEHHs CMECEH B 3aBHCHMOCTH (GUIbTpOBaHKEM, BBITAPHUBAHUEM HBIiT MaTepHa
OT UX CBONCTB. paboTaTh MO HHCTPYKIUH, IPOBOIUTH
OuncTKa BELIECTB. pazzeneHus c. 83.
. OTIBITHI U paboTaTh ¢ TaOOPaTOPHBIM
OuIbTPOBAHUE) cMecen 000pyI0BaHKEM, COOMIOIas paBHIA
Tb, pukcupoBaTh pe3yabTaTH! ONBITOB.
37. | IIpakTuueckas pa 6ota No2 | * ocHOBHBIC 3HaHHE OCHOBHBIX CIIOCOOO0B yMeHHe IPOBOIUTH OUMCTKY CMeceit JIOMONTHUTED

«Pa3nenenne cmeceil.
OuncTKa BEMIECTB.
OuIbTPOBAHUEY

CHOCOOBI
pasneneHus
cMecel

paszeneHus cMmeceil B 3aBUCUMOCTH
OT UX CBOMCTB.

(UIBTPOBaHNEM, BHITAPHUBAHUEM
paboTarh 110 MHCTPYKIHH, TPOBOANTH
OTIBITHI ¥ pabOTaTh ¢ TaOOPaTOPHBIM
obopymoBaHueM, cOOITIO1ast IpaBHIIa

Tb, pukcupoBaTh pe3yabTATH! ONBITOB.

HBII MaTepuall
c. 83.




38. | IlonsTue o pacTBOpax Kak * pacTBOp * 3HAHHUE ONPEACIICHUS TIOHATUHA | YMEHHE ITOJIb30BAThLCS TaOIHIICH J16: BeIsicHEeHHE | § 24.
TOMOTEHHBIX PacTBOPUMOCTH * | «pacTBOpP», «PacTBO PUMOCTEY», | PACTBOPUMOCTH, KPHBON YCIIOBHIA, 1TToaroToBUTHC
(DM3UKOXUMUYECKHX pacTBOPBIL: } (bakTOpHI, BIUSIONINE HA PACTBOPUMOCTH, PEIIaTh 33/IA9M 110 | criocobeTBYR0 | 51 K mp.p. Ne3 c.
cucremax. PactBopumoctp | MCHACHIIICHILIH, | PACTBOPEHHE. obpasiy. IUX 89
BELLIECTB. HACBIINCHHBIH, PacTBOPEHUIO.

KpPHUBBIC
pacTBOPUMOCTH *
Tabmma
PacTBOPUMOCTH

309, HpaKTI/IquKa}I pa60Ta Ne3d | * 3HAHUE ONPENEICHUs MOHATUHN yMeHHUe paboTaTh M0 HHCTPYKIIHH, § 24.

«PacTBOPHMOCTD BEIIECTBY | PACTBOPHMOCTD «pacTBOP», «PACTBOPUMOCTbY, TIPOBOJIUTH OTIBITHI U PabOTaTh C
* (hakTopsI (akxTOpHI, BIUIOMINE HA nabopaTopHBIM 000pyJOBaHUEM,
bl pacTBOpPEHUE. 3aBUCUMOCTD cobmopas npasmia Th, pukcuposats
BJIMAIOIHC Ha pacTBOpPeHHs OT IPUPOIbI Pe3y/IbTaThl OMBITOB. OOBACHATH
PaCTBOPHMMOCTD | pacTBOPHTEISA, OT TEMIEPATYPHI, OT | 3aBHCUMOCTH Pa3IMYHBIX ()aKTOPOB Ha
BCIICCTB OpHUPOABI PACTBOPSIEMOIO TpOIIECC PACTBOPCHUS.
BCHICCTBA.

40 | CriocoObI BbIpa KEHHUS * mpoueHTHas ONpEeJIEIICHUE TOHITHI YMEHUE PACCUUTHIBATH § 25.
KOHIICHT palliy paCTBOPOB. | KOHIIEHTpaALlUs | «MaccoBas JOJA P. B.», MAacCOBYIO JOJIIO pP.B. U MaccCy
Pemenue pacueTHbIx Ha * MaccoBas «IIPOLICHTHAS BEIIECTBA B PACTBOPE, peUIaTh
HaXO0XJEHUE MACCOBOM JI0JIst KOHIICHTpaLU, 3a/1a4¥ 1Mo o0pasiy.

JIOJIY P. B.

41. | CnocoObl BbIpa XKEHUS * mpoueHTHast ONpeJIEICHUE TOHITHI YMEHHUE PACCUUTHIBATH § 25.
KOHLIEHT pallui pacTBOPOB. | KOHLIEHTpAUs | «MaccoBas JOJA P. B.», MAacCOBYIO JOJIIO pP.B. U MaccCy
Pemenue pacueTHbIx Ha * MaccoBas «IIPOLIEHTHAS BEIIECTBA B PACTBOPE, PEIIAThH
HaX0XJEHUE MacCOBOU JIOJIst KOHLIEHTpaLUa», 3a/1a4¥ 1Mo o0pasiy.

JIOJIY P. B.
42. | Tony4eHne BEIIECTB C * XUMHYeCcKast BEIIECTBA C 3aJJaHHBIMU J10, 11, 112 | ITp.p.Ne 4 c. 92.

3aJIJaHHBIMU CBOMCTBaMHU.

TCXHOJIOTHUA

CBOMCTBaMHU.




43. | Ilpaktuyeckas padora Ne 4 | * npoueHTHas 3HaHUE MOHATHI MaccoBas YMEHHE FOTOBUTDH PACTBOPBI C
«[IpuroroBnenue KOHICHTPAals * | ot p.B., HPOLIEHTHAS ngeﬂeHeHHOH MZCCOBOH AOICH p.B.,
o * oopalaTbCAa € J1a00paTOPHBIM
pPacTBOPOB 3aJaHHOM MaccoBas 10JIA KOHIICHTpAIIHS. 6p 5 paTop
MOJIIPHAS. KOH o0opynoBaHueM (BeCaMu, MEPHBIM
KOHLEHTPALHW». UUIMHAPOM), PUKCHPOBATH
[EHTpaIus
pe3yIbTaTHL.
44. | IlousTHe 0 ra3ax. 3aKoH * 3aKOH 3HaHUE CIICICTBUE 3aKOHA yMEHUE IIPOU3BOUTH IIPOCTEUIINE § 26.
ABorafpo. 00BEMHBIX ABorazipo, ero obo3HaueHHe, pacueThl ¢ MCIOIb30BAHUEM
OTHOIICHHIN €IMHUIIBI H3MEPCHUSI. ra30BbIX 3aKOHOB. .
(eitJTroccaka) *
3aKOH ABoraapo
* MOJISIpHBII
00BeM raza
45. | Pemenue pacueTHBIX 3a/1a4 § 26.
Ha OCHOBAHUHU TI'a30BbIX
3aKOHOB.
46. | Bo3myx cMech ra3oB. * cocTaB BO3/yXa | 3HAHHME COCTaBa BO3/yXa, yMeHUe 00BIACHITh § 27
OTHOCHTENIbHAS TJIOTHOCTH | * UHEPTHBIC ra3bl | OCTOSHHBIN U MEPEMEHHBIN | IPOUCXOXKICHUE HA3BAHUS
%
ra3oB. MOHeKyMpHaﬂ* COCTaB BO3/yXa, «UHEPTHBIC Ta3bI»,
Macca Bosiyxa PacUUTBLIBATE OTHOCHTENLHYIO
OTHOCHUTCJIbHAs
IUIOTHOCTD I'a30B,
TUIOTHOCTh Ta30B
47. | Kucnopon — Xxumu ueckuit | * 3HaHUE CII0COO0B IOIydeHHUs yMEeHHUE [aBaTh XapaKTepUCTUKY J13: § 28
3JIEMEHT U HpOCTOC pacopoCTpaHECHHOC KHCJIOpOJa, paCpOCTPaHCHHOCTD B KHCJIOPOAY KaK X.3., XapaKTEPU30BaTh HOHy‘IeHI/Ie
Thb KHUCJIOpPOJa B TIpUpOJIE. (u3ndeckre CBONCTBA MPOCTOTO
BelecTBo. [lonyuenne w KHUCII0poAa
npupoae (1)1/13. BCIICCTBA KUCJIOPO/Ja, 3alIUChIBATh
KHCIIOPO/ia B TAOOPATOPHH. | cpojicraa YPaBHEHWS XMMHUYECKUX PEAKITH
Kucjaopoaa * MOJIy4YCHUs KHUCJIOpOoaa,
CIIOCOOBI
MOJIy4YEHUS
KHciopoaa *
KaTaJu3aTop
*KaTaTuTHYECKas
48. | XuMHu4ecKue CBOICTBA * xuM. cBBa O2 | 3HaHHE Ba)KHEUIINX XUM. CBB yMeHHe pasnudaTh Gpusu ueckue u | JI14: cxuranne | § 29,
KI/ICJIOpOJIa. * OKCHIIbI * 02, IIOHATHEC OKCHUJBI, XUMHNYECKHE CBOfICTBa, Ha6J’[IO)IaTB yriis, CEPLI U HOHFOTOBHTBCﬂ

OKHUcJeHue *
OKUCIINTEND *
npuMeHerne O

npumeHenue Oy.

[0, oTmMeuaTs mpuU3HAKU X.p. U
YCIIOBHS UX OCYILIECTBIICHUS,
COCTaBJIATh YPaBHEHUS X.].

JKeJIe3HOU
MPOBOJIOKU B
KHUCIIOPOJE.

K IIPaKTUYECKOMN
pabote Ne 5 ctp.
112.




49. | Ilpaktuueckas padora Ne5 . | * crmocoObI 3HaHHUE CTIOCOOOB TOJYUYCHHs | YMEHHE paboTaTh 1Mo [ToaroroBuThHCS
«[Tonyuenue KkuciIOpoga U | MOJyYEHUS KHUCJIOPOJa, Er0 XHUM. WHCTPYKLUU: coOUpaTh mpuodop K
HU3YYECHHUE €r0 CBONCTBY. KHciopoaa * CBOWCTB. JUTA IOJTyYEeHUS KACIOPO/a, o0obmaronemMy
¢wu3. cBoiicTBa nony4ath Oz, U3y4arhb €ro YPOKY.
KHciopoaa * CBOICTBA.
xuM. cBBa O2
50. | O6001IeHNE 3HAHMM 110 3HaTh XUM. cBoiicTBa O, yMETh IHCaTh YPaBHEHUS PEaKIuid, [oaroToBUTHCS K
Teme: «Bosnyx. Kucnopon. CIIOCOOBI €T0 MOTyYeHHSI. paccTaBiIATh KO3 GUIINEHTHI, KOHTPOIIEHOU
Topenuey. peuaTh NpocTelIue 3aa4uu 1o pabote: 3a1auHuK
JAHHOI TeMe. c. 50 Bapuanr 1.
51. | KonTtpoasHas padora Ne 3 | OcHOBHBIC
o teme: «Bo3ayx. TIOHSTHUS
Kucnopon. ['openuey. JNAaHHOM TEMBI
52. | OKcHIBI: COCTaB, * OKCHABI * 3HaHUE OIpe/IelIeHNE TTOHATHUS COCTaBIATH GOpMyJIBI OKcUIoB o | JI15: oOpa3mml § 30.
HOMEHKJIATYpa, THUAPOKCHIIBI * «OKCHIBI», 001110 hopm BAJICHTHOCTH H I10 HA3BaHHMIO, OKCHIIOB
KJI1aCCH(pUKALSL. KIaccupUKaIMsI | OKCHAOB, HOMCHKIATYPY pa3nuyath OCHOBHBIC M KHCJIIOTHBIC | pACTBOPEHHE
OKCH/JIOB: OKCHJIOB, KJIACCU(DUKAITUIO okcubl Haomoaate [0, OKCH JIOB B
OKCHJIOB TI0 COCTaBY U 110 XUMH | OOBSACHSATH HAOJIOJaeMbIe SIBJIICHUS. | BOJE,
CBOWCTBaM, HCTIBITAHUE
pacTBOpoB
HUHINKATOPAMH.
53. | [lonsTHe o rUApOKCUAax — | * ocHOBaHUs * | 3HaHHE 0Ouieii popmyIbl YMEHHE COCTABIIATE (POPMYJIbI Als: § 31, Teopus. .
KHUCJIOTaX U OCHOBAHUSX. HIGJ'IO‘-II/I * OCHOBaHHﬁ, IIOHATHA OCHOBAHUM U JaBaTb UM Ha3BaHUA, O3HAKOMIJICHHUEC C
«OCHOBaHHE», (IIIEJIOUNY, OTJMYaTh UX Cpeau GOpMYJT BEIIECTB obpazuamu
Ha3BaHI/I5{VI/I coctas HepaCTBOpHMBIe «HEPACTBOPHUMBIEC OCHOBAHU», APYrux KJIacCOB HCOPTaHUYCCKUX ocHoBanunJI.7:
OCHOBaHWM. OCHOBaHMs * npasuna Th npu pa6ote co coeJIMHEHH, paboTaTh ¢ TabULE UCIIbITAHUE
am(poTepHbIe LIEJIOYaMH. PpacTBOPUMOCTH, 3aIIHCHIBATh pacTBopoB
THAPOKCHUIBI YpaBHEHHUS MOJIyYECHHUS LIEJIOUEH. meoyei
*FI/I,Z[pOKCOprH UHAUKATOPOM.
mna
54. KﬂaCCI/I(I)I/IKa]_II/IH KHCJIOT, * KUCIIOTEHI * 3HAaHUE ONPEACICHUE ITOHITHUS yMeHHe JIaBaTh onpeaeHue kucinoraM u | J[15: obpasiisr § 32, BBIYYUTh

HUX COCTaB U Ha3BaHU.

KUCJIOTHBIN
OCTaTOK
KJ1acCU(pUKalus

«KHCIIOTBI», UX 00IIyI0 opMyIy,
(bopMyIIbl ¥ Ha3BaHMUS BaKHEHIIINX
kucnot npaswia Th mpu padorte ¢

KHCJIOTHOMY OCTaTKy, 3alIUChIBaTh
YpaBHEHHUS peaKIUil MOJTy4eHUs
KHUCJIOT U3 COOTBETCTBYIOIINX UM

Kucnort,. JI7:
HUCIIBITAHHUEC
PacTBOPOB KUCIIOT

Ha3BaHUs
KHCIIOT.




KUCJIOT KHUCJIOTaMH, K.]'IaCCI/I(l)I/IKaI_[I/IH OKCHIOB, COCTABJIATH (l)OpMy JIbI UHAUKATOPOM.
KHCJIOT IO HAJIMYUIO KUCIOpOoaa. KHUCJIOT 110 BaJICHTHOCTHU KO,
NOJIb3YACH Ta6n1/1ue171 PacTBOPUMOCTHU,
oTIMYaTh (POPMYJIIBI KUCIOT CPeAr
JIPYTHUX BELIECTB,
55. | CocraB, Ha3BaHUs COJIEH, * comu * 3HaHUE ONPEEICHUA TOHATHA YMEHHE COCTABIATH (DOPMYIIBI COTIEH, ]_‘[1 5: §33, «
[IpaBHJIa COCTABJICHUS OPMYIIBI COleli | «COMH», obyo dopmyry coneit TOB30BATBCS TaOMHIIETH 03HAKOMJIEHHE
. HOMEHKJIATYpPY COJIEH. PacTBOPUMOCTH, HAXOTUTH (DOPMYJIIBI
dhopMyI coneit. Knacgn(bmcaum corteii Cpe ApYTHX BEIECTs, c 06pua3uaMI/I
CoJICHu pacnpenenaTh BemecTsa mo knaccam u | COJICH.
HOMCHKIJIaTypa Ha3bIBaTh UX. COCTABIITH (POPMYJIBI
coen coneil o Ha3BaHUIO,
56. | Ypok — ynpakHeHue * OCHOBHBIE OIpeAeNIeHNs MOHITHI pacnpenensiTs BBa 10 Klaccam, cTp.126
«OCHOBHBIE KJIACCBI KJIaCCHhI KHUCJI0ThI, OKCHUbI, OCHOBaHU:I, JaBaTb Ha3BaHML.
HEOPraHUYECKUX Heopranuyecku | €OH.
COEIUHECHUIN» X BEIIECTB
57 | Xumuueckue cBoiicTBa * XUMHAYECKUE 3HAaHUE XUMHICCKUX CBOMCTB YMEHUE 3alUCHIBATE YPAaBHECHUS J16: §34. 1)
OKCHJIOB. CBOMCTBA OCHOB | OCHOBHBIX U KUCJIOTHBIX pEaKUUil XUMUYECKHUX CBOMCTB XUMHYECKHE
HBIX U KHCJIOT OKCHJIOB. OKCHJIOB 3aIUCHIBATh YPaBHEHUS CBOMCTRA
HBIX OKCHJIOB * XHMUYECKHX PEAKIUii 10 UENOUKAM | o eyriop,
NpUMCHCHHE NPCBPATICHIH.
OKCHJIOB
58. | Xumuueckue cBoiicTBa * XUMHUYCCKHUE 3HAHME XUMUYECKUX CBOWCTB yYMEHHE 3aMUChIBATH YPABHEHHS J16: §34.1)
OKCHUIOB. CBOICTBA OCHOB | OCHOBHBIX X KMCJIOTHBIX peaKHI/Iﬁ XHMHYECKHUX CBOMCTB XUMHYECKUE
HBIX M KHCIIOT OKCHJIOB. OKCHJIOB 3aIIMCHIBATh YPABHEHUS CBOMCTRA
HBIX OKCHJIOB * XHMUECKHX PEAKIMii 110 LENOUKAM | o cyriop,
MIpUMCHCHUE TpCBPAIHCHHIH.
OKCHJIOB
59 | O0mue xuMHUYECKHE * p. HEUTpanuza | ompejeNieHnue TTOHSITHS P. YMEHHE NOJIb30BATHCS PSIIOM JI8: uzyuenue § 35.
CBOICTBA KHUCIIOT. uu * pan HEWTpanu3auuu, pss aKTHUBHOCTH Me IIpH COCTaBJICHUU CBOMCTB KHCJIOT
PacTBOPUMOCTB KHCIIOT. akTUBHOCTH Me * | akTHBHOCTH Me, XUMHUYeCcKHe ypaBHEHUI peakinii XxuM. cBOMCTB | Ha mpumepe HCI
XUMHUYECKHE CBOMCTBa KHCJIOT. KHCIIOT, TIOJh30BaThCS TAOIUIICH u H2SOq.

Kucnorasie moxamn

CBOMCTBA KUCJIOT

pacTBOPUMOCTH,




60. | OOmme XUMHYECKHE * p. HeWTpanmsa | ompenescHUE TIOHITHS P. YMEHHE TI0JIb30BATHCS PSIOM JI8: m3yuenune § 35.
CBOMCTBA KHUCJIIOT. 1y * ps HeUTpanu3zanuu, pss aKTUBHOCTU Me npu cOCTaBICHUN CBOMCTB KHCJIOT
PacTBOPHMOCTb KHCIIOT. aKTUBHOCTH Me * | akTuBHOCTH Me, XMMUYeCKUe ypaBHEHUI peakuuii XuM. cBoiicTB | Ha mpumepe HCI
KHCIOTHBIE TOMIH XI/IMVI/I‘ICCKI/IC CBOMCTBA KUCIIOT. KHCJIOT, MOJIb30BaThCI TaOIHUIIEH u H,SO4.

CBOJCTBA KHCIIOT pPacTBOPUMOCTH,

61 | XumMudeckue CBOWCTBA * CBOMCTBA M 110 | OMpEJIENICHNE OHATUH WIEN0YH, | yMEHHE 3aIHChIBaTh ypaBHeHUs | [1: moxydeHue 1)§ 36. «
OCHOBaHUI. JTy4CHHUE IICIO0 HEPACTBOPE OCHOBAHMS, UX pEeaKUUil XUM. CBOMCTB II€JI0YEHl | OCHOBAHUH.
AmMdOTEpHOCTS. Heit * CBOHCTBA M | XMMUYECKHE CBOﬁBaj CIIOCOOBI | 1 fepaCTBOPUMBIX OCHOBAHHIA JI8: nzyuenue

1o jyenne TIOy4CHIA HICIOUCH TIPH PAacIO3HABaTh PACTBOPHI CBOWCTB
Hepact BORI/IZILIX B3auMuu MeO ¢ Bozoil u .| menoueit cpeu apyrux, OCHOBAHMIA
OCHOBA HUi1 * ps/l | MOJTyYEeHHE HEPacT. OCHOBaHMIA,

aKTUBHOCTHU p. oOMeHa. .

METaJIoB

*p.HEeUTpaIu3aIu

u*p.

JeTUApaTaluu

62. | XuMu4ecknue CBOWCTBA * CBOKCTBA M TI0 | ONpEJIeIeHKe TIOHATHH IIENOYH, | yMEHHE 3auChiBaTh ypaBHeHus | JI: monydenue | 1)§ 36. «
OCHOBaHUI. JTy4CHHUE IICI0 HEPAacTBOPE OCHOBAHMS, UX peakIuii XuM. CBOMCTB IEJI04Ye | OCHOBAHUM.
AmMpoTepHOCTS. deit * CBOHCTBA M | XMMUYECKHE CBOPVIB&: CIOCOOBI | 11 frepaCTBOPUMBIX OCHOBAHHIA JI8: nzyuenue

10 JIy4eHHE NOJTyeHH LWenoHei npH pacro3HaBaTh PacTBOPHI CBOMCTB
HepacT BopVI/Ii/[I)IX B3anMuu MeO ¢ Bozoit u .| menoueit cpemu apyrux, OCHOBAHMIH
OCHOBA HU#l * psi/l | MOJTy4YEeHHE HEpacT. OCHOBaHMIA,

AKTUBHOCTHU p. oOMeHa. .

MeTaJIoB

*p.HEeUTpamu3anu

u*p.

JIETUAPATALNHA

63 | XumMuveckue cCBOHCTBA * 3HAHUE XUMHYECKUX yMEHUE 3anuchiBaTh ypaBHeHus | JI8: uzyuenue | § 38.
COJIEH. B3aMMOJICHICTBU | CBOMCTB cojieid, 2 3 cnocoba | peakiuii XMMUYECKHX CBOMCTB CBOMCTB

ec Me™* MOJIy4EHUs COJIeH. coJiei, UCIob3ys TabIuIy pacTBOpoOB
CHOCO0BI pacTBOPUMOCTH U PAI CoJIei.
MOJTYyYEHUS aKTUBHOCTH Me,

coie




64. | XumMu4ecKkne CBONCTBA * 3HAHWE XUMHYECKUX YMEHHE 3auChiBaTh ypaBHeHUsa | JI8: uzyyenue | § 38.

COJIEH. B3aMMOJICHICTBU | CBOMCTB coJjieid, 2 3 cnocoba | peakIuii XMMUYECKHX CBOHCTB CBOMCTB
ec Me?* MOJIy4EHUs COJIeH. coJieil, UCIob3ys TabIuIy pacTBOpOB
CIIoCco0bI PacCTBOPUMOCTH U PSIJT coJieit.
MOJTyYeHUs aKTUBHOCTH Me,
coJien

65. | Knaccudukanus u * TeHETUYECKUH | MOHSATHE T€HETUUECKUN psii | YMEHME NOJTydyaTh HOBBIC BEIECTBA H17: 1) §38. «
TeHETUYECKas CBS3b psin Me * Me u Heme, criocoOsbr ONpEENEHHOT0 COCTaBA, COCTABIATE | CCO,H,CO3 2)

HEOPraHUYECKUX TeHETUYECKUH | TIOMyuYeHUsS] HOBBIX BEIIECTB. g CMB ICHETHECKITX psion Me i Mg MgO
€MC, 3alIMChIBATh YPABHCHUS
COC/IMHEHUH psix Heme * peakuuii. COCTaBIATE CXEMBI Mg(OH)2
TCHETHUYCCKas TeHETHYCCKOM CBI3H MCIKAY Ki1acCaMU
CBS3b HCOPraHN4YCCKUX BCUICCTB, COCTABJIATH
YPaBHEHHUs COOTBETCTBYIOILUX X.P.

66. | [IpakTuueckas padota Ne 6 | OcHOBHBIE orpezeNieHUe MOHATUI yMeHue paboTaTh 1o [ToaroroBuThCS
Pemenue TIOHSITHSI TEMBI | OKCH/IBI, KHCIIOTHI, COJIH, WHCTPYKIUH, IIPOBOJIUTH K
AKCIIEPUMEHTANBHBIX 3a7a4 OCHOBaHUS, UIX XUMUYECKHE | OMBITHI, coOmonas mpasuna Tbh, oboOaroniemMy
o Teme: «OCHOBHBIE CBOMCTBA. €€ CYI[HOCTH. 0pOpMIIATH OTYET O YPOKY.

KJIACChl HEOPTAHUYECKUX npojenanHoi padoTe.
COEIMHEHUI.

67. | O000IIIEHNE TEMBI: * OCHOBHBIE HNOHUMAHWE, YTO KaXK/IbIH KIIACC | yCTaHABIUBAThH CYIIIECTBEHHbBIE IToaroroButscs
«OCHOBHBIE KJIaCChI ITOHSTUA olaziaeT CBOMMHU CBOHCTBAMH, MPU3HAKH KJIaCCOB HEOPT. BB, K KOHT. pabore.
HEOPraHUYECKUX TAHHOU TEMBI IO KOTOPBLIM OHM OTJIMHAIOTCA
COEMHEHUI» ApYT OT Jipyra.

68. | Kontp. padora Ne4 1o T:

«OCHOBHBIE KJIaCCBI
HEOPraHUYECKUX
COEIMHEHUIY.




69 | Ctpoenue aToma. Sapo * JJIeMeHTapHbIe 3HaHUE ONpe/ENeHUE OHITUI YMEHUE XapaKTepU30BaTh CTPOECHUE § 39.
(IIPOTOHBI, HEHTPOHBI). 4acTUIpl * «XUMUYECKHUH DJIEMEHT» C T.3. aTOMa, PUBOJUTD PUMEPE! H30TOIIOB,
M30TOMbL TIaHeTapHast CTPOCHHUS aTOMA, «H30 Ibl, IPOTOH, | MHCIIO POTOHOB, HEHTPOHOB,
MoJIeNb * Aapo HEUTPOH, JIEKTPOH, MACCOBOE 3JIEKTPOHOB. .
aToMma * 3apsq sipa | 9UCIoy. .
* IOPSIKOBBIT
HOMEp * X.
3JeMEeHT *
M30TOIIbI
70. CTpoeHHe atoMa. S JIpo * 3JIeMeHTapHBIC 3HAHME ONpEEICHUE OHATUI YMEHHE XapaKTepU30BaTh CTPOCHUE § 39.
(IIPOTOHBL, HSHTPOHBI). 9acTHUIBl * «XUMHYECKHH JIEMEHT» C T.3. aTOMa, PUBOJUTL PUMEPbI H30TOMOB,
N30TOMb TUIaHeTapHast CTPOCHHUS aTOMA, «H30 Ibl, IPOTOH, | MHCIIO POTOHOB, HEHTPOHOB,
’ MOJeTb * 1po HEHNTPOH, 3JEKTPOH, MacCOBOE 3JIEKTPOHOB. .
aToma * 3apsij sApa | 4UCioy. .
* MOPSIIKOBBIN
HOoMep * X.
JJeMEeHT *
M30TOIIBI
71 CocrossHue AJIEKTPOHOB B * 3JIEKTPOHHOE TIPEICTABIEHUSA O COCTOSTHUH YMEHHE ONIPENEIATH YNCIIO § 40.
atome. CTpocHIe 00xako * aTOMHas | 2JEKTPOHA B aTOMeE, IIOHITHE SHEPreTUUECKUX YPOBHEH, YUCIIO
6 opOu Tane aTOMHas OpOHTAIb, 3JIEKTPOHOB Ha BHEIIHEM YPOBHE IO
S/ICKTPOHHBIX O0OIOUCK *IHEepPreTHYCCKUHA SHEPreTUYECKUM ypOBEHb, paBUiia | MOJOXKEHUIO X.3. B IICXD
aToMoB nepsbix 20 ypOBEHb * 3aMOJTHEHHS IEKTPO HAMU J.M.MenpieneeBa, XapakTepH30BaTh
9JICMCHTOB HepI/IOZII/ItIeCKOﬁ CIIapeHHBIE U HE ATOMHBIX OpOUTIIEH. CTpOEHHUE aTOMOB TNepBbIX 20 X.3,
CUCTEMBI I[.I/I.MGH,HCJICCBEI. CIIapEHHEBIE 3alKChIBATE DJIEKTPOHHBIE U JJI.
ANIEKTPOHBI * AL rpadudeckue GopMyIIbL.
dbopmyma *
rpaduueckast
thopmymna
72. | CocTogaue AJIEKTPOHOB B * 3JIEKTPOHHOE TIPEACTABIEHUS O COCTOSTHUU YMEHHE ONPENEIATH YNCIIO § 40.

atoMe. Ctpoenue
AJIEKTPOHHBIX 000JI0UEK
aTOMOB nepBbIX 20
3JIEMEHTOB MEPUOUYECKON
cuctemsbl /.M. Menneneena.

o0ako * aToMHas
opOu Tab
*yHEPreTUUECKHA
YpOBEHb *
CIapeHHbIE U He
CIIapeHHbIE
JJIEKTPOHBI * 3J1.
¢dopmyna *
rpaduyeckas

¢dopmyna

JJIEKTPOHA B aTOME, IOHATHE
aTOMHas OpOUTAaIb,
SHEPreTUYECKHH YPOBEHb, ITPaBUIIa
3aI0JIHEHHS 3JICKTPO HAMHU
ATOMHBIX OpOUTIIEH.

SHEPreTUUECKUX YPOBHEM, YUCIIO
3JIEKTPOHOB Ha BHEITHEM yYPOBHE 110
nonoxkeHuto x.3. B [ICX3

.M. MeHnneneea, xapakTepu3oBaTh
CTpOEHHE aTOMOB IepBHIX 20 X.3,
3aMUCBIBATh SNEKTPOHHBIE U L.
rpadudeckue GOpMyIIBL.




73. | CBolcTBa XUMHUYECKUX XapakTep ymenue ¢hopmynauposath 113, nenats BHIBOIBI. §41.
3JIEMEHTOB U UX H3MCHCHHUA
NEPUOINYECKHE CBOHCTB B
U3MEHCHUS. TpeAcIax
[Tepuonuueckuii 3aK0OH. nepuoza, A
TPYIIIbI, COB
peMeHHas
dopmxka I13.
74. | Ilepuoanyeckast CHCTEMa B | OHpeZieleHUe JIaBaTh ONPEACIICHHE TIOHATHAM «IIEPHO», «TPYTIIaY. . § 42.
CBETE DJIEKTPOHHOM TEO TIOHATUH TIEPHOJL,
pun. ['pynmsl u nepruoab rpynma.
I1C.
75. | CeMEHCTBO DIIEMEHTOB * JHEeprus ompezeneHNe MOHITHS dHeprust | yMmeHue pabotats ¢ I1C, oTBewats § 43.
(HIeJ_IOLIHI)IX METAJIJIOB, HOHU3alIuN * HMOHMU3aIH, Ha BOIIPOCHI YUHUTCJIA. .
TaJIOrCHOB, HHEPTHBIX CPOJICTBO K ANIEKTPOOTPHULIATEIIBHOCTD,
rasos). 0D0. HIIEKTPOHY * M3MEHEHHE HX B TIpeJieniax
AIIEKTPOOTPHUIIA neprosa U A TpyIIbl
TEIILHOCTh
76. | OOmias XxapaKTepUCTHKA XapaKTepUCTHKA ompezeneHNe MOHITHN IEPUol, | YMEHHE XapaKTepU30BaTh X.d. 110 § 43.
X.9. TI0 €ro MOJIOKEHUIO B X.9. TIO €T0 rpymra. ero nonoxxenuto B [1C mo
[ICXD JI.U. Menneneesa. ITOJIOKEHHIO B IPEUI0KEHHOMY IIIaHY,
I[CxXos M. nosib3oBaThes [ICXD.
77. | BajeHTHOE COCTOSIHME aTB. | * XMMHUecKas OIpeIEICHUE MTOHATUS 3aMUCBIBATh SNEKTPOHHBIE H JJI. § 44.
BaﬂeHT. BHGKTPOHI)I. CBSI3b * BaJICHTHOCTbD, XI/IMI/I‘Ie\'CKaH CBA3b. l“pa(i)I/I‘IeCKI/Ie (I)OpMyJ'ILI aToMOB
HOH;[TI/IG 0 BAJIEHTHOCTH BAJIEHTHOCTH * OIIPCACIICHUC MOHATHUU BAJICHTHBIC OJICMCHTOB. OIPCACIIATh BAJICHTHBIC
BAJICHTHBIC OJICKTPOHBI. BO3MOXHOCTH aTOMOB.
9JEKTPOHBI
78 XuMHuUeckas CBI3b 1 UIbI * XUMH4YecKas 3HaHHE OTpeieNieHUe TIOHATHH: : YMEHHe paznudath 1o Gopmynam 1) §45_ «

XMMHYECKUX CBS3EH:
KOBaJIeHTHas (TOJIsIpHasl,
HEMnoJIsIpHasi), MEXaHU3M €€
o0Opa3oBaHMUsl.

CBsI3b * 00IIast 971
napa *
KOBAJICHTHAS CBA3b
* KOB. ITOJISIpHAST 1
HeroJsipHas CB. *
CBOICTBA KOBa
JICHTHOH CBSI3H

XUMHNYCCKas CBsA3b, KOBAJICHTHAA
CBSI3b, KOB. T10JI. ¥ KOB. HEIIOJI.
CBsI3b, 001I1as1 JIEKTPOHHAS TIapa.

BEIIECTBA C KOBAJICHTHOH CBS3bIO, KOB.
NOJIAp HOM U KOB. HENOJIIPHOU CBA3BIO
n300paKkaTh CXEMbI MEXaHN3Ma
00pa30BaHUs KOB. IOJI. H KOB. HETIOJ.
CB.,




79. | XumMnueckas CBA3b TUIIBI * XUMHIYeCcKast 3HaHME OTpEeSICHUE MOHATHH: ! YMEHHUE pa3inudath no hopmyiaMm 1) §45' «
XUMHAYECKUX CBHBeI‘/'I: CB3b * 0611135[ 9J1. XUMHYCCKas CBA3b, KOBAJICHTHAsA BCIICCTBA C KOBAJICHTHOI CBA3bI0, KOB.
rnapa * CBsA3b, KOB. ITIOJI. U KOB. HCTIOJI. noJisap HOH U KOB. HeHOJ’IHpHOﬁ CBA3bIO
KOBAJICHTHA (HOHHpHaﬂ’ KOBAJICHTHAs CBA3b CBsI3b, 06HIEIH DJIEKTPOHHAA mmapa. I/1306pa)KaTL CXEMBI ME€XaHU3Ma
HETIOJIAPHAA), MEXAHU3M €€ | * xop. nonspHas i 06pa30BaHusi KOB. I0JI. X KOB. HEIIOJL.
oOpasoBaHus. HEToNsApHas CB. * CB.,
CBOMCTBA KOBa
JICHTHOH CBsA3HU
80. | UouHas cBsI3b * YOHBIL * ompe/ieJICHUE HOHHAS CBS3b, | YMEHHE HaXOAHUTh CPEIU § 47.
MOHHAS CBSI3b * | MOHBIL. MOHUMAHHUE OTINYUS | (JOPMYII BEIIECTB, BEIIECTBA C
CBOMCTBA HOH WOHHOM CBSI3H OT MOHHOM CBS3bI0, ONPEIEIIATh
HOU CBSI3U KOBAJIEHTHOM, YCIIOBHOCTh THUN XUMUYECKOU CBA3U I10
*YCIIOBHOCTbD JIe | JCJICHUS XUMHUECKOH CBSI3U. | (hopMyIie BEeUIecTBa, IPUBO ITUTh
JeHUS IpUMEPHI BEIIECTB C Pa3 HbIM
XUMUYECKON TUIIOM XUM. CBSI3H.
CBS3U
81 | . Tumbl KPUCTAIUIMYECKUX | KPUCTALUIMYEC | KPUCTAUIMYECKAs PEIISTKA, | XapaKTTh TUIIBI KPUCT. pemeTok, | Jl: oOpasist § 49.
pELIETOK. Kasl perieTka * THUIIBI KPUCT. PEIICTOK, IIPUBOJUTH IIPUME PBI BB C pa3IniHbIX
TUIIBI KPUCTAJI | 3aBUCUMOCTb (PU3NYECKUX Pa3HbIM TUIIOM Kp. pelll., BCIICCTB,
JTUYECKUX CBOMCTB BEILIECTB OT TUIA Kp. | MPECKa3Th CBBa BB HA OCHOBE MOZCIH Kp.
peleToK PEILIEeTKH. MIpUYCIe/. CBA3H. pewerox. JI14:
HU3YyUCHHC BC
IIIE€CTB U UX CBB
C pasHbIM
THUIIOM KpP.
PELIETKU.
82. | . Tumbl KPUCTAUIMYECKAX | KPUCTALUTMYEC | KPUCTAUTMYECKAs PEIIeTKa, | XapaKTTh TUIIBI KPUCT. pemieTok, | Jl: o0pasist § 49.
pCIIETOK. Kas penierka * THUIIBI KPUCT. PCLICTOK, NPUBOJUTH MPHUME PbI BB C pasINIHBIX
TUIIBI KPUCTAJI | 3aBUCHUMOCTb (PU3NYECKUX Pa3HBIM THUIIOM Kp. pelL., BCLIECTB,
JTUYECKUAX CBOMCTB BEILECTB OT THIIA KP. | IPEICKA3Th CBBA BB HAa OCHOBE MOZIEIH Kp.
peleToK PELIEeTKH. MpUYCie/. CBA3H. pewerok. JI14:

H3yuCHHE BE
IIECTB U UX CBB
C pa3HbIM
THUIIOM KP.
PEIIETKH.




83. | CrerneHb OKHUCIICHHS. * cTeneHb 3HaHUE TIOHSTHS CTETICHb yYMEHHUE OTPEEIATh C. O. § 48.
OKHUCTIEHUS * OKHCJICHUS, 3HAUEHHUE C. 0. Y | aTOMOB B IIPOCTBIX BEIIECTBAX U
onpeacieHue IIPOCTHIX BEILIECTB U OMHAPHBIX COCTUHEHUSIX.
YHCIIa U 3HaKa 3JIEMEHTOB C IIOCTOSIHHOM C. | ONPEIEIATH C. O. B CIOKHBIX
C.0. DJIEMEHTOB | O. IOHUMAHUE PA3IUIUA BEILIECTBAX
B COCJIMHEHUU MOHSTHH C. 0. U
BAJICHTHOCTb.
84 | OKMCIUTETPHOBOCCTAHOBHUTEN | * OKUCICHUE * 3HAHUE ONPECICHUE MOHATUI | YMEHHE OTJINYaTh OBP OT JAPYTHX 1) §50. «
bHBIC peakiuu. OKUCIHUTENb U | BOCCTAaHOBJICHUE | IIPOLECC OKUCICHUS, THIIOB X.., OTPEICISTh YUCIIO
BOCCTaHOBUTE!Ib. 2)3) * OKHCIIUTENb * | BOCCTAHOBJICHUS, OKUCIIUTENb, | IPUHATHIX M OT TAHHBIX
CocraBieHnue ypaBHEHUH. BOCCTaHOBHUTENIb | BOCCTAaHOBHTEIIb, OBPY, ANIEKTPOHOB, YTO BBICTYIACT B POJIH
PaccranoBka koad¢guiueHToB | * oBp * cxema MIPUMEPHI TUTTUIHBIX OKHCJIUTE JI1 U BOCCTAaHOBUTEIIS,
METOJIOM AJIEKTPOHHOTO OBp * MeTox OKHUCIIATENEH U paccTaB JaTh K03 (pUIMEHTHI
Oananca. 3IIEKT POHHOTO BOCCTaHOBHUTEJIEH. METO] METOJIOM 3J1. OaslaHca B IpOCTei
Oananca ANIEKTPOHHOTO OanaHca. HIMX YPaBHEHUSIX, HCTIOB3Ys
3HaHUSI O C.0. MTOJIb30BAThCS
METOZOM 3J1. 6anaHca.
85 | OKHMCIUTENBHOBOCCTAHOBUTEN | * OKHCIICHUE * 3HaHUE OTpe/ieJIeHNe IOHATUH | YMEHHE OTJINYaTh OBp OT APYTUX 1) §50. «

bHBIE peakiuu. OKUCIUTENb U
BOCCTaHOBUTEb. 2)3)
CocTraBneHue ypaBHEHUN.
PaccranoBka ko3 duirieHToB
METOAOM 3JIEKTPOHHOTO
OamaHca.

BOCCTAHOBJICHHUE
* OKHUCJIUTENDL *
BOCCTAaHOBHUTEIH
* oBp * cxema
OBp * MeTox
3IIEKT POHHOTO
OajaHca

«IIPOLIECC OKHUCIICHHUS,
BOCCTaHOBJIEHHS, OKHCIIUTEND,
BOCCTAHOBHUTEIb, OBPY,
MIPUMEPBI TUITMYHBIX
OKHUCJIUTEIIEH 1
BOCCTaHOBHUTEJEN. METOJ
3JIEKTPOHHOTO OajaHca.

THUIIOB X.P., ONPEAENATH YUCIIO
NPUHATBIX U OT JaHHBIX
ANIEKTPOHOB, YTO BHICTYIAET B POJIH
OKHCIIUTE JIsl 1 BOCCTAHOBUTETIS,
paccTaB JTh K03 QUIMEHTHI
METOJIOM 3J1. OaslaHca B IpOCTe
HIUX YPaBHEHUSX, UCIIOB3Ys
3HAHHUA O C.0. NIOJIH30BATHCS
METOJIOM 3J1. OasaHca.




86. | OKkHCIUTEeILHOBOCCTAHOBUTEN | * OKHCIIeHne * 3HaHHUE OIPEACIICHNE IOHATHH | YMEHHE OTJIMYATh OBP OT JAPYTUX 1) §50. «
BHBIC PCAKIIUH. OKHCIIMTENb U | BOCCTAHOBJICHHE «IIpoHeCcC OKUCIICHU, THUIIOB X.p., OIIPEACTIATH YHUCIIO
BOCCTAaHOBUTCIIb. 2)3) * OKUCIUTEND * BOCCTAaHOBJICHHS, OKUCJIIUTCIIb, OPUHATBIX U OT JaHHBIX
CocraBieHue ypaBHeHPIﬁ. BOCCTaHOBUTCIIb BOCCTAaHOBHUTCJIb, OBP», 3JIEKTPOHOB, YTO BBICTYIIACT B POJIU
PaccranoBka koaddurmenToB | * oBp * cxema TIPUMEPHI TUITHIHBIX OKHCJTUTE JIST 1 BOCCTAaHOBUTEIISA,

MCTOJAOM JJICKTPOHHOT'O OBp * METOJ OKHUCIIHUTEIICH U paccTaB JATb KOS(b(bI/IHI/IeHTLI
Oananca. 9JIEKT POHHOTO BOCCTaHOBHUTEJICH. METO[ MeTOJIOM 3J1. GaaHca B mpocTel
Oamanca ANEKTPOHHOTO OanaHca. [INX ypaBHEHHSX, UCTIONB3YS
3HaHMS O C.0. [OJIb30BATHCS
METOJIOM 3I1. OanaHca.

87 | 1) Knaccudukanus * MIpe/ICTaBJICHHE O yYMEHHE MIPUMEHSITh NIPU 1) § 52.
XUMHUYECKHUX PEAKIUH B KJIaccu(ukanuy | Kiaccuukanuum X.p. Ha O0OpeTEeHHbIE 3HaHUsI O THIaX
CBETE 2JIEKTPOHHOM TE€O X.p. ypoBHE AMY n X.p., KJ1accu(uuupoBars X.p.
puu. 2) KonrponapHas JJIEKTPOHHBIX
pabota Ne 5 o Teme: MpeCTABICHUAN
«Ctpoenue atoma. I13.

Ctpoenue BBa. OBP».

88. | 1) Knaccuduxanus * IIPEACTABIICHUE O yYMEHUE IPUMEHSATD IIpU 1) §52.
XUMHYECKHUX PEAKLVH B KJaccu(uKanuy | Kiaccuukauuu X.p. Ha OoOpeTeHHbIE 3HAHUS O THIIAaX
CBETE 3JIEKTPOHHOI Teo X.p. ypoBHe AMY n X.p., KIaccu(uuupoBars X.p.
pun. 2) KonrponbHas JJIEKTPOHHBIX
pabota Ne 5 o teme: MIpeICTaBICHUN
«Ctpoenue atoma. I13.

Crpoenue BBa. OBP».

89 | Bogopon x.3. u mpoctoe * ¢pusudeckue u | 3HaHME (U3. U XMM. CBOUCTB | YMEHHUE JJaBaTh XapakTe 119 u 20: § 53
BemecTso [lomydyenue. XUMHUYECKUE H2, ciocoOw1 nmonyuenus Hz, | puctuky X.3. Boopoay mo nonyyenue Hz | IIpaktudeckas
du3nyecKkue 1 XMMUYECKHE | CBOM CTBa MOHATHE «TPEMyYasi CMeCb», | nosioxkeHuro ero B [1C, xapak U TIPOBEpPKaA pabota Ne7 c.
cBoiicTBa. [Ipumenenue. BOjIopoJa * ycTpoiicTBo annapara Kuma. | tepusoBarh pu3. U XUM. CBBa, ero Ha 202

CHOCO0BI 3aMMChIBaTh YPaBHEHUS X.]. YUCTOTY, XUM.

nonyuenus: Ha

MOJy4YEeHUS U XUM. CBOMCTB Ho.

cBou cTBa Ho.




90. | Bomopon x.3. u mpocToe * ¢usnueckue u | 3HaHUE (U3. U XUM. CBOICTB | YMEHHE J1aBaTh XapaKTe J19 u 20: §53
Bewectso [lomydyenue. XUMHUYECKUE Ha, cnocoOsl monyyenus Hz, | pucTHKY X.3. BOIOpPOIY MO nonyyenue Hz | IIpaktuueckas
®u3nuecKne U XMMUYECKHE | CBOM CTBa MOHATHE «TpeEMyUas cMecb», | mosoxenuto ero B I1IC, xapak U IIpOBEpKa pabota Ne7 c.
cBoiicTBa. [Ipumenenue. BOJIOpO/IA * ycTpoiicTBo anmaparta Kuma. | Tepu3oBarh Qu3. U XHM. CBBa, €ro Ha 202

Croco0bI 3aIlMChIBATh YPABHEHHUS X.P. YUCTOTY, XUM.
nosryyenus Hz IOJIy4eHUs U XuM. cBoucTB Hoz. | cBoii cTBa Ho.

91. | IlpakTuueckas padora Ne7 | * ¢pusudeckue u | 3HaHWE Qu3. ¥ XUM. CBOKCTB Hp, | ymeHue xapakTepus3oBaTh (Gus. u
«ITonydenue BOIOpOA U XMMHYECKHE CBBA | CIIOCOOBI oyyeHus Ho, XHM. CBBa, 3aIMCHIBATh YPaBHCHUSI
YiCCIIeI0BAHHUE €ro BOJIOpOZIA * MOHSTHE «TPeMydasi CMEChY, X.p. TIOJTy4eHUsI U XUM. CBOMCTB Hp,

CROBCTEY. rpeMydnii ra3 * IIpaBuna Th nipu pabore ¢ oopMIATh TabJHITy, OTBEYATH Ha
npaswia Th npu | Bogopoaom, mpoBepka ero Ha MOCTABJICHHBIEC BOIIPOCHL, JIeNIaTh
pabote ¢ YHUCTOTY. BBIBO/IBI.

BOJIOPOJIOM
OTHOCHTEIbHAS
IUIOTHOCTH Ta30B

92 | Okcun BOIOpOAaBOIA: * cTpoeHHe MOJIe | 3HaHUE CTPOCHHUS MOJICKYJIbI YMEHHE 3aMrChIBaTh YPAaBHEHUS J21: § 54.
COCTaB, CTPOCHHUE, KYJBI BOJBI * BOJBI, PU3. U XMM. CBOWMCTBA. peaKIuil XuM. CBOMCTB BOJIbI, XUMHUYECKHE
BOZIOPOJIHASL CBSI3b. TshKeTast Boja * OOBSICHATH CTPOCHUE MOJICKYJIBI CBOICTBA
duU3NYeCKue U XUMHUYECKHE BOHOp:ﬂHaH BOJIBL. BOJIBI.
ceoncrBa. llepokcun CBA3L T XHM. CBBA

H:0

BOJOpOJA:.

93. | Okcupa BomopoIaBoa: * cTpoeHHe MoJIe | 3HaHHE CTPOCHUS MOJICKYJIbI yMEHHE 3aMnChIBATh YPABHEHHSI J21: § 54.
COCTaB, CTPOEHUE, KYJbI BOJBI * BOJIBI, GH3. U XUM. CBOWCTBA. PeaKLUil XUM. CBOMCTB BOJIBI, XUMHAYECKHE
BOJOPO/IHAS CBS3b. TsDKeNas Boja * OOBSICHATH CTPOCHUE MOJICKYJIBI CBOIICTBA
Pusudeckue 1 XuMudeckue | POAOPOMIAT BOJBL. BOJIBI.
ceorictBa. llepokcun CBASL T XHM. CBBa

H.0

BOJIOpOJA:.

94 XapakTepucTuka * 3JIEKTPOHHOE 3HaHUE IEKTPOHHOI'O CTPOCHUS YMEHHE CPaBHMBATh CTPOCHHE aTOMOB 1) § 55.

rajoreHoB KaKk XMMHUUYECKHUX
ayeMeHToB. du3nyeckue U
XUMHUYECKHE CBOMCTBA
raJiIoreHoB..

CTPOCHHE aTOMOB
rajjoreHoB *
CTENEHN
OKHCJIEHUS *
H3MEHEHNE
CBOMCTB raJIOTCHOB
B Ip. * TaJIOTEHBI —
OKHCIIUTEIIN

ATOMOB TaJIOTCHOB, (PU3MYECKIX
CBOWCTB IPOCTHIX BEIIECTB —
TaJIOTCHOB, UX XUMHWYCCKUC
CBOMCTBA.

TaJIOTEHOB, 3aIMACHIBATH (POPMYIIBI
MPOCTHIX BEIIECTB FAJIO€HOB U UX
COEMHEHUH, OTIPEESATh BUT
XHMH‘IGCKOﬁ CBA3H1,3aIIMChIBATH
YpaBHEHHUs peakuui
XapaKTEPU3YIOLINX XUMHUYECKHUE
CBOICTBA rajJlOTeHOB.




95. | XapakTepucTuka * 3JICKTPOHHOE 3HAHME HJIEKTPOHHOT'O CTPOCHHUS yMEHHE CPaBHUBATH CTPOCHHUE aTOMOB 1) § 55.
TaJIOTEHOB KaK XUMUUYECKUX CTpPOCHUEC aTOMOB aTOMOB I'aJIOI'CHOB, (1)H3I/I‘{€CKI/IX raJIOr€HOB, 3allMChIBATH (bOpMyJ'[I)I
3IEMEHTOB (I)I/IBI/IIIeCKI/Ie u rajoreHoB * CBOMCTB MPOCTBIX BEIIECTB — MPOCTBIX BEIICCTB I'aJIOTCHOB U UX
: o CTCIICHHU TaJIOTECHOB, UX XUMHWYCCKUC COGHHHCHHﬁ, ONPEnCIAThL BUJ
XUMHUYCCKUC CBOUCTBA OKHCIICHUS * CBOMCTBA. XAMHYIECKO CBSI3H,3aMUCHIBATD
TaJIOI'€HOB.. N3MEHECHNE YPaBHEHHS PeaKLni
CBOICTB rajJlor¢HOB XapaKTEePU3YIOLUINX XUMHYECKHE
B TP. * raJIOTeHHI — CBOICTBA raJIOr€HOB.
OKHCIIUTCIIN
96. | XnopoBomopon. ComnsHas | * cBoiicTBa 3HAHUE TIOJTyYeHUE YMEHHE XapaKTepU30BaTh J: 9. § 56.
KHCIIOTA U €€ COJIH. XJIOPOBOAOPOJA | XJIOPOBOJOPO/IA U COISTHOM ¢usuueckue cBoiicTsa xnoposogoposa | Pacro3naBanu | [IpakTudeckas
* xad. p. Ha KHCJIOTHI B JTAOOPaTOPHH, 1 COTSHOM KHCIOTEL, 3alHCLIBATH € COJISIHOM pabota Ne§ c.
) YpaBHCHUA pCaKIINU,
COJISTHYIO XUMHUYECKHUE CBOKCTBA . KHCIIOTHI, 217.
o XapaKTCpU3yrommnx XuM. CBOUCTBA
KHCIIOTY H €€ COJISTHOUM KUCIIOTHI. COAHO KHCIOTHL. IPOBOMHTH Kaw. p. | XJIOPUIIOB,
COJIn Ha COJIIHYIO KUCJIOTY U €€ COJIN, 6pOMI/II[OB,
pacno3HaBaTh pacTBOPHI COJIEH UOIUIOB.
COJISHOM KHUCJIOTHI cpean
MIPEAJIOAKEHHBIX PACTBOPOB COJIEH.
97. | IIpakTuueckas pabora * XHUMHUYECKUE 3HAHUE TIOJTyYeHUE YMCHHE 3alHCHIBATh YPAaBHEHUS
No8 «Ilomyuenue constHON | CBOMCTBA XJIOPOBOJAOPOIA U COJITHOM peaxiuil, XapakTepu3yoIux
KHUCJIOTBI U OTBITHI C HEW». | COJISTHOM KHCJIOTHI B JTA0OpaTOpHH, XHM. CBOMCTBA COJISTHOM
KHUCIIOThI npuBuia T npu padote ¢ HCl | KUCIIOTBI.
98. | OGoOmaronmii ypok 1mo * OCHOBHbIE B Terpanke,
TemaM 12,13. MTOHATHS JaHHOM MMOATOTOBKA K
TEMBI KOHTPOJIbHOMN
pabore.
99. | KontponbHas pabota Ne6 | * ocHOBHbBIE
o teme: «Boaopoz. MHOHATHS JAaHHOU
I"anmoreHsI». TEMBI
100 | O606meHmne 3HaHU O

KJIaccaX HEOPTaHMYECKUX
coenunennii. 0000mEeHe
3HAHUU O CTPOCHUU
aroma, 113 u IICXD
J.M.Menneneena.
DKcIuTyaTalus U oOXpaHa




MIPUPOJHBIX PECYPCOB.

101 | O6oO6IIeHne 3HAHU O
KJIaccaX HEOPTaHMYECKHUX
coennuennii.0000meHne
3HaHUHU O CTPOCHUHU
aroma, [13 u IICXD
JA.N.Meunneneena.
DKcIuTyaTalus U OXpaHa
MIPUPOJTHBIX PECYPCOB.

102. | O6o06I1IeHHE 3HAHUH O
KJIacCaX HEOPTaHHMYECKUX
coenunennii. 0000mEenne
3HaHUH O CTPOCHUHU
aroma, 113 u [ICXD
JA.N.Meunneneena.
DKcIuTyaTalus U OXpaHa
TIPUPOJTHBIX PECYPCOB.

Hroro 105 yacos. U3 nux: [Ipaktuyeckux padot — 8. KoHTposnbHbIX paboT — 4.
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