MYHUIIUTIAJIBHOE ABTOHOMHOE
OBIIEOBPA30OBATEJBHOE YYPEKIEHUE
MYHUIIUITAJIBHOT'O OBPA3OBAHMS JINHCKOM PAMOH
"CPEJHSISI OBIIIEOBPA3OBATEJBHAS IIKOJIA Ne 15
UMEHH I'EPOSI COBETCKOI'O COIO3A
BUKTOPA UBAHOBHYA I'PAXKJIAHKWUHA"

YTBEPXJIEHO

pelieHue neacopeTa npoTokost Nel
ot 26.08.2021 rona
[Ipencenarens neacosera

brruek N.I1.

PABOYAS ITPOT'PAMMA

[Io xumum
YpoBeHnb oOpazoBaHus (Kj1acc) OCHOBHOe o0lee oOpa3oBaHue, 8-9 kiace
KommaecTBo yacoB 136

Yuutens EmenpsnoBa Mapuna MuxainoBHa

[Iporpamma pa3paboTaHa B COOTBETCTBHH M HA OCHOBE:

- (bemepanbHOTO TOCYAapCTBEHHOTO 00pPa30BaTENLHOTO CTaHAApTa OCHOBHOTO
oO1iero oopazoBaHus (YTBEPKICH MPUKA30M MUHHUCTEPCTBA 0Opa30BaHUS U HAYKH
Poccuiickoii @eneparun oT «17» mekadps 2010 r. Ne 1897);

- NPUMEPHOU IPOrPAMMBI II0 XUMHUH, BKIFOYEHHOW B COJIEPIKATEIBHBIA pPa3lell
MPUMEPHONM OCHOBHOM 00pa3oBaTeIbHOM MpPOTrpaMMbl 0OIIEro o0pa3oBaHUS,
BHECEHHBIX B PEECTp 00pa3oBaTEIbHBIX MPOTPaMM, OJ00pEHHBIX ¢eaepanbHbIM
y4eOHO-METOIMUECKUM 0OBEIMHECHUEM 110 00IIeMy 00pa30BaHMIO (MPOTOKOJ OT 8
anpens 20151, Ne 1/5);

- y4eOHO-METOJUYECKOTO KOMIUIEKCa K JIMHUHM u3aarenbcTBa «Benrtana-I'pad»
aBTopoB:  Kysnenona H. E., Turosa 1. M, I'apa H. H., 2018r.

- aBTOpCKOM ydeOHOH mporpammbl «Xumus. Pabouas mporpamma 8-9 kimacchb»
Agtopsl H.E.Ky3nenosa, H.H.I'apa-M., «Benrana-I"'pad»,2017 r.



1.Ilnanupyembie pe3yJabTAThI OCBOEHUS Y4eOHOT0 NpeaMeTa « XuMHUsD).

B xoxme nmpenomaBaHus XuMHM, paboyas TporpaMma  MpeaycMaTpuBaeT
dbopMupoBaHUE y ydaluxcs 00IIeyuyeOHbIX YMEHUNH U HABBIKOB, YHUBEPCAJIbHBIX
CHIOCOOO0B ACATEIBHOCTH U KIIFOUEBBIX KOMIIETEHIUH.

B »ToM HampaBieHUM OpUOpUTETaMU [JIsi y4eOHOro mnpeamera «XUMHUS» Ha
CTYIICHU OCHOBHOIO OOIIEro o0O0pa3oBaHUs SBISIOTCS: HCIOJIb30BaHUE IS
MO3HAHUSL OKPYXAIOIIETO MHUpa Pa3IMYHBIX METOJOB (HAOMIOAEHUS, U3MEPECHUS,
OTBITHI, AKCIEPUMEHT); IPOBEICHUE TPAKTHUCCKUX W JIADOpaTOPHBIX padoT,
HECJIO)KHBIX JKCIEPUMEHTOB U ONUCAHHE WX PE3YJIBTAaTOB; HCIOJIb30BaHUE
pPa3TUYHBIX WMCTOYHMKOB HWH(OOpPMAIMKM I pENIeHUs TO3HABAaTEIbHBIX 3a7ad;
coOMIOeHne HOPM ¥ TPaBWI TIOBEICHUS B XUMHUYECKHX JIa0OpaTopusx, B
OKpY>Karoliel cpefie, a TakkKe MPaBuil 3J0pOBOTO 00pa3a KU3HU.

Jluunocmmuoie pe3yromamol 00yueHUA !

IlaTpuoTH4ecKOro BOCIIUTAHUS

- BOCIIMTAHUE POCCUICKOM Tpa)IaHCKON UIEHTUYHOCTH: MaTPUOTU3MA, JTIO0BU U
yBaxkeHHs1 kK OTeuecTBy, UyBCTBA TOPJOCTH 3a CBOKO POMHY; OCO3HaHHE CBOEH
THUYECKOWN MPUHAIJICKHOCTH; YCBOCHUE TYMAaHUCTUYECKUX U TPAIUIIMOHHBIX
[IEHHOCTE MHOTOHAIIMOHAILHOTO POCCUMCKOTO OOIIECTBA; BOCITUTAHUE YYBCTBA
OTBETCTBEHHOCTH U JioJira nepea PoanHo, cmiocoOHOCTH BIaAETh JOCTOBEPHOI
nH(popMalel o nepe1oBbIX JOCTHKEHUAX B 00JIACTH XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX OOYCTPOMCTBE MUpa U OOIIIECTBRA.
I'pa:xknanckoro BocnuTaHus 1 HDABCTBEHHOT0 BOCIIUTAHMS JIeTeil HA OCHOBe
POCCHIICKMX TPAAUIMOHHBIX IIEHHOCTEMH

- MPEJCTABJICHUE O COLMAIBHBIX HOPMaX U MPaBUIaX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, (POPMHUPOBAHNE OTBETCTBEHHOTO OTHOIICHUS K
YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYAIOIINXCSI K CAMOPA3BUTHIO U
caMm000pa30BaHUI0 HA OCHOBE MOTHBAIIUU K 00YUCHUIO U TTO3HAHUIO, OCO3HAHHOMY
BBIOOPY U MOCTPOCHUIO JTalbHEHIIIEH HHANBUIYATbHON TPAaeKTOPUU 00pa30BaHMUS
Ha 0a3e OpUEHTHUPOBKU B MHUpe TIpodeccuil u mpodecCuoHaANbHBIX MPEITOYTCHHH,
C YYETOM YCTOMYMBBIX TTO3HABATEILHBIX HHTEPECOB, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JIEATEeIbHOCTH MPY BBITIOJIHEHUH YY€OHBIX, TO3HABATEIIbHBIX 33714,
BBITIOJTHEHUU SKCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX IPOECKTOB, CTPEMIICHHUIO K
B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIU B MPOLIECCE ITOU YUEeOHOM NesITEIbHOCTH,
TrOTOBHOCTh OIICHUBATh CBOE MOBEJICHUE U MOCTYIIKM CBOMX TOBAPUIIECH C MO3UILIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS B MOCJIEICTBUU MTOCTYIKOB
Jlyx0BHOE 1 HPAaBCTBEHHOE BOCIIMTAHME JeTeill HA OCHOBE POCCUICKHUX
TPAAUIHOHHBIX LIEHHOCTE

- (hopMupoBaHUE IIEHHOCTHOT'O OTHOIIIEHHUS K MPUPOJIC, K 3I0POBBIO U 3TOPOBOMY
o0Opa3y >KH3HHU, BOCTUTAaHUE IIEHHOCTHOTO OTHOIIIEHHUS K MPEKPACHOMY,
dbopMHpoBaHUE TPAKTUYECKON HAMIPABICHHOCTH HA YPOKaX, YCBOCHHE YUAIIUMHUCS
CUCTEMbI XUMUYECKUX 3HAHUH U OBJAJCHUS Y4COHBIMHA HaBBIKAMU — HEOOXOIUMOE
yciioBue (OpMUPOBAHUS MX MUPOBO33PEHUS



JcTeTHYeCKoe BOCIIMTAHUE

- OpraHu3anus pa3HooOpa3HOM ICTETUUECKON , XyJ0’KECTBEHHON e TEIbHOCTH,
HaIlpaBJICHHOM Ha OBJIa/ICHUE 3CTETUYECKUMH 3HAHUSIMU B 00JIaCTU XUMUH,
(dbopMHpOBaHUE SCTETUYECKUX OTPEOHOCTEMN, B3TIIAI0B, YOCKACHU,
CIIOCOOHOCTH MOJHOLIEHHO BOCIIPUHUMATH MpeKpacHoe , GOpMHUpOBaHKE
ACTETUYECKUX YYBCTB U BKYCOB.

Honmyasipu3anum HAYYHbIX 3HaAHUI cpeau aereii (L{leHHOCTH HAYYHOT 0
MO3HAHMS)

- c(OpMHUPOBAHHOCTH MMO3HABATEIHHBIX HHTEPECOB U MOTHUBOB,
WHTEJUIEKTYaJIbHBIX YMEHUH (J0Ka3bIBaTh CTPOUTH PACCYKIEHUS, aHATU3UPOBATh,
JienaTh BBIBOJIbI); MUPOBO33PEHUECKHE MPEACTABIECHUS COOTBETCTBYIOIIHNX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIIOLIUX OCHOBY IS
NOHUMAaHUS CYIIIHOCTH HAyYHON KapTHUHBI MUpPA, PEJICTABIEHUIA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJBI, O POJIM IPEAMETA B IIO3HAHUM 3TUX
3aKOHOMEPHOCTEN, HAaBBIKU CAMOCTOSITENIbHOU pabOThl C y4EOHBIMHU TEKCTAMH,
CIIPABOYHOM JINTEPATYpPBhI, JOCTYITHBIMA TEXHUYECKUMU CPENCTBAMU
MH(GOPMAILIMOHHBIX TEXHOJIOTHI, HHTEpeca K 00YUEHUIO U [TO3HAHUIO,
J1r0003HATETBPHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K cCaM000pa30BaHUIo,
UCCJIEI0BATEIBCKON JEATEIBHOCTH.

Pusnyeckoe BOCHUTAHUE U (POPMUPOBAHNS KYJIbTYPbI 310POBbSA

- 3HAaHUE OCHOBHBIX MPUHIIUIIOB U MPaBUJ OTHOIIECHHS K 5KHMBOU MPUPOJIE, OCHOB
3I0pPOBOTO 00pa3a *KU3HU U 3I0POBhECOEpEraroux TEXHOJIOTUH, OCO3HAHUS
LEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIECHHSI K CBOEMY 3/10POBBIO, YCTAHOBKHU Ha
3I0pOBbIM 00pa3 )KU3HU, OCO3HAHUS MOCJIECICTBUIA U HEPUATHUS BPEIHBIX
MPUBBIYEK, HEOOXOJUMOCTH COOIIOAEHUS IPABUJI O€30IIaCHOCTH B OBITY U
pEAbHOM KU3HMU.

Tpynosoe BocniuTanue U nNpodeccuoHaIbLHOE CAMOOTIPeaeIeHU s

- KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, y4EeOHO-
VICCJIEIOBATENBCKON, TBOPUYECKON U JPYIUX BHJIAX JESITEIBHOCTH, HHTEPECa K
IPAKTUYECKOMY U3YUEHHIO MPOoQecCil U TpyAa pa3aIudyHOTo poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS PEIMETHBIX 3HAaHHUM, 0CO3HAHHOTO BhIOOpa
VHIMBHUIyaJIbHON TPAGKTOPUHU MPOAOIKEHUsI 00pa30BaHUs C yU€TOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K IIPEIMETY, OOLIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEM.

IKOJOrHYeCKOe BOCIIMTAHUE

DKOJIOTMYECKH 11eJ1eCO00Pa3HOr0 OTHOLIEHUS K MPUPOIE KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, TOHUMAaHUS [IEHHOCTH 3/10POBBS, 3J0POBOTO
u 6e30macHOro oopasza >KM3HU, OTBETCTBEHHOT'O OTHOLIEHUSI K COOCTBEHHOMY
NICUXUYECKOMY U (PU3UYECKOMY 310POBBIO, OCO3HAHUS LIEHHOCTH MPaBUII
0€30I1acHOT0 MOBEJCHUS MPU padOTEe C BEIIECTBAMH, a TAKXKE B CUTYalIHsIX,
YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIFOJIEH, CTIOCOOHOCTH MPUMEHSATh 3HAHUA,
NOJIy4aeMbl€ [TPU U3YUEHUH PEIMETA, IS PELLICHMS 3a1a4, CBSI3HHBIX C
OKpPY’KarOLIEN MIPUPOIOH, ITOBBILLIEHUS YPOBHS 3KOJIOTUYECKON KYJIbTYPBI,
OCO3HaHUs T7100aIBHOI0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U IyTEM HX



pELIeHHs TOCPEACTBOM METOJIOB IIPEAMETA. DKOJIOTMYECKOE MBIIIIEHHE, YMEHUE
PYKOBOJCTBOBATbCA UM B NTO3HABATEIbHON. KOMMYHUKAaTUBHOM U COL[MATIBLHOMN
MIPAKTHKE.

Memanpedmemmoie pe3ynomamot 00yUeHUA .

- YMEHHUE CaMOCTOSITENIbHO ONPEENIATh 1IEJIM CBOET0 00yUYeHUsl, CTABUTh U
dbopmyarpoBaTh [J1s1 ceOsl HOBBIE 33/]a4M B yu€Oe U MO3HaBaTEIbHOU
JEATEIIbHOCTH, PA3BUBATh MOTUBBI U MHTEPECHI CBOEH MMO3HABATEIbHOU
NEeSATEIbHOCTH;

- YMEHHUE CaMOCTOSITENIbHO TUTAHUPOBATH ITyTH JTOCTHKEHUS LENEH, B TOM YHCIIE
aIbTepHATUBHbBIE, OCO3HAHHO BhIOMpaTh Hanbosee 3pPeKTUBHBIE CITOCOOBI
pelieHus y4eOHbIX M O3HABATEIbHBIX 33/1a4;

- YMEHHE COOTHOCUTh CBOM JIEMCTBUS C INIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYULIECTBJISTh KOHTPOJIb CBOEH IEATEILHOCTH B IPOLIECCE JOCTHKEHUS
pe3ynbTaTa, ONpeAeiiaTh CIocOObl ACUCTBUIN B paMKax MPEIJIOKEHHBIX YCIOBHUM U
TpeOOBaHU, KOPPEKTUPOBATH CBOU JAECUCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS
CUTYallUEH;

Ilpeomemmnuie pe3yromamat 00yueHuA

- 1IaBaTh OMpPEICIICHUS U3YUYEHHBIX MTOHSATUHN: BEIECTBO (XUMUUYECKHM DJIEMEHT,
aToOM, MOH, MOJIEKYJIa, KpPUCTAJNINYECKasl PEUIETKA, BEIIECTBO, IPOCTHIEC U CIOKHBIC
BEII[ECTBA, XUMUYECKash (hopMyJsia, OTHOCUTENIbHAS MOJIEKYJISIpHAsl Macca,
BaJICHTHOCTb, OKCH/JIbI, KUCJIOTBI, OCHOBaHUs, COJIA, aM(POTEPHOCTb, UHIUKATOD,
NEPUOINYECKUN 3aKOH, IEPUOANYECKAsi CUCTEMA, U30TOIbl, XUMUYECKAsI CBS3b,
ANIEKTPOOTPHULIATENILHOCTh, CTENIEHb OKUCIICHHUS], 3JIEKTPOJINT); XUMUYECKas
peakuus (XMMUYECKOE YPaBHEHHE, TeHETUUECKas CBS3b, OKUCIICHHE,
BOCCTaHOBJIEHUE, AJIEKTPOJIUTUYECKAS TUCCOLUALUSA, CKOPOCTh XUMUYECKON
pEaKInHn);

OMUCHIBATH JIEMOHCTPALIMOHHBIE U CAMOCTOATENIBHO MPOBENEHHBIE SKCITEPUMEHTBHI,
UCIIOJIB3YSI JITISl TOTO €CTECTBEHHBIN (PYCCKUM, POHOMN) SI3BIK U S3BIK XUMHH,
OMUCHIBATH U PA3JINYaTh U3YYEHHBIE KJIACCHl HEOPTaHUYECKUX COEIUHEHUN,
MIPOCTBIE U CIIOKHBIE BELIECTBA, XUMUYECKUE PEAKIUU;

- KJIacCU(UIIMPOBATh H3yUYCHHbIE OOBEKTHI U SBJICHUS;

- HaOII01aTh JEMOHCTPUPYEMBIE U CAMOCTOSATENILHO TIPOBOIUMBIE OIBITHI,
XUMUYECKHE PEaKIIUU, TPOTEKAIOIIUE B IPUPOJIE U B OBITY;

- IeJIaTh BBIBOJIBI M YMO3AKIIOUEHUS U3 HAOMIOACHUHN, H3yUYEHHBIX XUMUYECKHUX
3aKOHOMEPHOCTEM, MPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BELIECTB 10
aHAJIOTMH CO CBOMCTBAMM M3yUYEHHBIX;

- CTPYKTYPUPOBATh U3yUYCHHBIN MaTepual U XUMUYECKYIO0 HH(OpPMAIIUIO,
MOJTYYEHHYIO U3 JPYTUX UCTOYHUKOB;

- MOJICIMPOBATh CTPOCHHUE aTOMOB 3JIEMEHTOB MEPBOTO — TPETHETO NMEPUOIOB (B
pamMKax U3y4eHHBIX T0JI0KeHHI Teopun J.Pesepdopaa), crpoenne npocteummx
MOJIEKYI.

Buinycknuk nayuumcs:



- OpPraHU30BBIBATH CBOIO JESTEIbHOCTD, OMPEACNIAT €€ el U 3aJa4u, BRIOUpaTh
CPEICTBA peann3aluy LIeau U IPUMEHATh UX Ha IPAKTUKE, OLICHUBATh
JNOCTUTHYTBIE PE3YIbTATHI;

- YMETb BECTU CaMOCTOSTENbHBIN OUCK, aHAIU3UPOBATh, OTOUPATh HHPOPMAIIHIO,
peoOpa3oBbIBaTh €€, COXPaHsTh, IEPEIaBaTh U MPe3eHTOBATh ¢ nomoliso TCO u
MH(POPMALIMOHHBIX TEXHOJIOTH;

- OpPraHU30BBIBaTh CBOIO KU3Hb B COOTBETCTBUH C OOIIECTBEHHO 3HAYUMBIMU
npencrasieHusmMu o 30XK, npaBax u 00s13aHHOCTAX TpakJaHUHA, IEHHOCTAX
OBITUS U KyJIbTYPhl, COUMATBHOIO B3aUMOICHCTBHS;

- YMETh OLIEHUBATh C MO3ULUNA COIIUATBHBIX HOPM COOCTBEHHBIE MTOCTYNKU U
IIOCTYIIKH IPYTHUX JIIOJIEH;

- CaMOCTOSTEIBHO JIENIaTh CBOW BBHIOOP B MUPE MBICIICH, UyBCTB U IICHHOCTEH U
OTBEYATh 3a 3TOT BBHIOOD;

- CAMOCTOSITENIBHO BBIOMPATh KPUTEPUH VIS KIIACCU(UKALINY;

- CaMOCTOSITEIBHO BBIIEIATh U (POPMYIHPOBATH IO3HABATEIBHYIO LIETIb;

- OCYUIECTBJIATH [TOMCK HEOOXOAUMON MH(POPMAIIH, B TOM YUCIIE C TOMOUIBIO
UKT;

- OCO3HAHHO O(POPMIIATH PEUEBOE BHICKA3bIBAHUE B YCTHOM M MHCBMEHHOU (popme;
Boinycknuk nonyuum 603MO0)CHOCHb HAYUUMCA:

- IPUMEHATH CIEAYIOIINE MOHATUSA: XUMUYECKUI JIEMEHT, aTOM, U30TOIIbI, HOHBI,
MOJIEKYJIBI;

- AJUIOTPOTHS;

- OTHOCWUTENIbHAs arOMHasi M MOJIEKYJsIpHAs Macchl, KOJIMYECTBO BEIECTBA,
MOJIIpHAs Macca, MOJIAPHBIIA 00beM, YUCI0 ABOTaApo;

-3JIEKTPOOTPHULATENIBHOCTb, CTENEHb OKHUCJIEHUS, OKHUCJIUTENIbHO-
BOCCTAHOBUTEJIbHBIN MTPOLECC;

- XUMHYECKasl CBSI3b U €€ PAa3HOBUIHOCTH;

- XUMHYECKas peakliys U ee KiaccuuKainu;

- Pa3bACHATH CMBICI XUMHUUECKUX (POPMYI U YpaBHEHMUIA;

- OOBACHATH JEUCTBUE U3YUYCHHBIX 3aKOHOMEPHOCTEH (COXpaHEHHUS MacChl
BELIECTB NP XUMUYECKUX PEAKLUSX);

- ONPEIENATh CTENEHU OKUCIEHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB MO (opMynam
UX COCTUHECHUM;

- COCTaBJISAITb YPABHEHUS pPEaKUUW, OMNPEAENsITh MX BUJ M XapaKTepU30BaTh
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKUMU,  ONpEelNesiTh [0  COCTaBy
(XuMHUYeCKUM (opMysaaM) MPUHAUICKHOCTh BEUIECTB K PA3JIMYHBIM Kjlaccam
COEIMHEHUI U XapaKTEPU30BaATh X XUMHUYECKHUE CBOVCTBA;

- YCTaHaBIMBaTh TE€HETHYECKYI0 CBS3b MEXAY KJIaccaMd HEOPraHU4YEeCKUX
COEIMHEHUN U 3aBUCUMOCTbh MEXAY COCTABOM BEIIECTBA U €r0 CBOMCTBAMU;

- oOpamaThCes ¢ J1abopaTOpHBIM 000PYIOBAHUEM;

- coOMIOMaTh MpaBmiIa TEXHUKH OS301TaCHOCTH;

- TPOBOAUTH NPOCTHIE XHWMHUYECKHE ONBITHI, HAOMIONATh 3a XUMHYECKUMHU
npoiieccamMu 1 0popMIISITh pe3yJIbTaThl HAOIIOCHU;

- MpPOU3BOAMTH pPAcy€Thl MO XUMHUYECKUM (opMyldaM U YypaBHEHUSIM C
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HCIIO0JIb30BAHHUCM N3YUYCHHBIX MOHSITHH.

2.Coaep:xanue yueOHOro npeaMera « Xumus» 8-9 kiacchbl BKJIKOYAET:

8 ki1acc (2 yaca B Hexes10, Bcero 68 u)
Kypc xumuu § kinacca npeamnosiaraet u3ydyeHue 2-x pas3aenon. [IepBblii MOCBAIIEH
TEOPETUUECKUM OOBSICHEHUSM XUMHUYCCKHUX SBJICHUN HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUYEHUS U CO3/1a€T MPOYHYIO 0a3y Jyisl AJaIbHEHIIIEro U3yYeHUs
Kypca XuMuH. BTOpo# pa3zeit MOCBSIEH N3YUEHUIO JIEKTPOHHOW TEOPUU U Ha €€
OCHOBE PAaCCMOTPEHUIO MEPUOINYECKOTO 3aKOHA U CUCTEMbI XUMHUUECKUX
AJIEMEHTOB, CTPOEHUS U CBOMCTB BEILIECTB U CYIIIHOCTH XUMUYECKUX PEAKIIUH.
Beenenue (3 4.)
[Ipenmert u 3agaun xumuu. JlabopaTopHoe 000py0BaHUE U IPUEMBI PAOOTHI C
HuM. [IpaBuna TexHuku 6e30macHOCTH IIpH padoTre B kabuHete XxuMuu. O
MIOHSTHUSAX U TEOPUSIX XUMHUHU.
JemoncTpanuu. Tabnuipl, caaiabl, MOKa3bIBAIOIINE UCTOPUUCCKUIN TTYyTh
pa3BUTHSI, TOCTHIKEHUS] XMMHUH U UX 3HaYCHHUE; JJabopaTOpHOE 000pyA0BaHUE.
IIpakTnueckue 3ansatusi. 1.I1pueMsr obpaienus ¢ 1abopaTOpHBIM
obopynoBanueM. CTpoeHUE IJIAMECHH.
Pa3nea 1. BemmecTBa M1 XuMH4ecKkHe siIBJICHHUSA ¢ MO3HUIIMH aTOMHO-
MOJIEKYJISPHOTO YuyeHus (43 1)
Tema 1. XumMmnueckue 3J1eMEeHTHI U BelIECTBAB CBeTe aTOMHO-MOJIEKYJISIPHOT0
yuyeHus
(9 9)
[Tonsarue «BemiecTBO» B pU3UKe U XUMUU. DUBNUECKUE U XUMUUECKUE SIBICHUS.
N3meHstoneecs BEIIECTBO KaK MpeaMeT U3yueHHs: XUMUU. Da30BbIe MEPEXOIbI.
Onucanue BelecTB. ATOMbI. MoJIEKYJIbl. XUMUYECKHE 2JIEMEHTHI: UX 3HAKU U
CBEJICHUS U3 UCTOPUH OTKPbITUs. COCTaB BEIIECTB. 3aKOH IMOCTOSIHCTBA COCTAaRBA,
xuMudeckue Gopmyiibl. @OpMBI CYIIECTBOBAHUS XUMHUECCKHX DJIEMEHTOB.
BemectBa nipocthie U ciioxHbie. [IpocThie BelllecTBa: METAMIBI 1 HEMETAJIIBI.
OO6m1as XxapakTeprucTUKa METAJIJIOB M HEeMeTaIllIoB. HekoTophlie cBeIeHHS O
MeTallIaX ¥ HeMeTajliaxX, 00yCIIOBIIMBAIOIINX 3arPS3HEHHOCTh OKPYKaroIIei
cpenpl. Onrcanue HEKOTOPBIX HanboJiee pacpOCTPAHECHHBIX MPOCTHIX BEIIECTB.
AToMHO-MoOJeKysipHOe yueHue (AMY) B xumun. OTHOCUTENIbHBIE ATOMHBIC U
MOJIEKYISApHBIE Macchl. CHcTema xumuyeckux 3seMeHToB 1. M. Menaeneesa.
OmnpeneneHue nepuoaa v rpynibl. XapakTepUCTUKA MOJTOKEHUS XUMUYECKUX
3JIEMEHTOB B IEPUOANYECKON cucTeMe. BaneHTHOCTh. OnpeaeneHne BaJ€HTHOCTH
10 TI0JIOXKEHUIO JIEMEHTA B MEPUOUUECKON CUCTEME.
KosmmuecTBo BeniectBa. Mosb - €1MHMIIA KOJIMYECTBA BelllecTBAa. MoJigpHast Macca.
JemoncTpanum. 1. duznyeckue U XUMUYECKue siBjieHus. 2. Mamepenne
MIJIOTHOCTH JKUAKOCTEH apeoMeTpPOM.
JlaGopaTopHble onbIThI. 1. PaccMoTpeHne BEMECTB ¢ pa3IMYHBIMUA (PU3HUCCKUMH
cBOMCTBaMu (MeJb, )KEJ€30, IMHK, cepa, BOAA, XJOpUa HaTpus u 1ip.) 2. [Tpumepsl
bu3MYeCcKuX SIBICHHN: CTH0aHNEe CTEKIITHHON TPYOKHU, KUITSTYCHHUE BOIBI,



iaBnieHue napaguna. 3. [lpuMepsl XUMHUECKUX SIBICHUN: TOPEHHUE TPEBECHHBI,
B3aMMOJIEUCTBHE MpaMopa C COJSTHOM KucioToil. 4. zyuenue oOpa3iioB MeTalioB
¥ HEMETAJIOB (Cepbl, XKele3a, alloMUHUS, rpaduTa, Meau u 1p.). 5. U3yuenue
CBOICTB BEIIECTB: HarpeBaHUE BOJIbl, HarpeBanue okcuaa kpemuus (1V).
PacuerHnsble 3a1a4u. 1. BerunucieHrne OTHOCUTENBbHON MOJIEKYISIPHON MacChl
BEII[ECTB, MACCOBOM JI0JIM 3JIEMEHTOB M0 XUMUYECKUM (popMysiaMm. Beruncnenue
MOJISIPHOM Macchl BenecTna. 2. OnpeneneHne Macchl BEMIECTBA 110 U3BECTHOMY
€ro KOJINYeCTBY U HA00OPOT.

Tema TBOpUeckoi padoTsl. MnmrocTprupoBaHue OJIOKEHAN ATOMHO-
MOJIEKYJISIPHOTO YYECHHUS.

Tema 2. Xumudeckne peakuuu. 3aKOHbI COXPAHEHUS MacChl U JHeprum (6 4)
CymHOCTb, IPU3HAKHU U YCIOBUS NPOTEKAHUS XUMHUYECKUX peakuuid. [Ipuunnsl n
HaIpaBJICHUS MPOTEKAHUS XUMUYECKUX peakiuil. TernmoBoi aphexT XuMHUIeCKUx
peakumii. OK30- U SHAOTEPMUYECKUE PEAKLIUN. 3AKOHBI COXPAHEHUSI MacChl U
sHeprun. CocTaBieHNE yPaBHEHUN XUMHUYECKUX peakunid. Pacuérel mo
YPaBHEHUSM XMMHUYECKUX peakui. THUIbl XUMUYECKUX PEAKIUN: PA3II0KEHHUS,
COEIMHEHMS], 3aMEILIeHUs, OOMEHa.

HMemoncTpanuu. 1. IIpu3Haku NpoTeKaHuss XUMUYECKUX PEAKIUI: HATPEBAHKE
MEJIHOM ITPOBOJIOKH; B3aMMOJEHCTBUE PACTBOPOB €IKOI0 HATpa U XJIOPUIA MEIU;
B3aMMOJIEICTBHE PACTBOPOB YKCYCHOW KHUCJIOTHI U TMIpOKaOOHATa HATPUS;
B3aUMOJICCTBUE PACTBOPOB XJIOPHOTO KEJIE3a U KPACHOM KPOBSIHOW COJIH;
pacTupaHue B CTYNIKE MOPOIIKOB XJIOPUJAa AMMOHHUS M TAllIEHOW U3BECTU. 2. Turibl
XUMHUYECKUX PEAKLINN: Pa3I0KEHUE MaJaxuTa; B3aUMOJEHCTBHE JKeEJe3a ¢
pactBopoM xJsiopuaa meau (1), B3aumoaencTBre pacTBOPOB €KOI0 HATpa U
XJIOPHOTO JKeJe3a.

JlaGopaTopHble onbIThI. 6. [[pU3HAKNM XMMHUUYECKUX PEAKLINI: HATPEBAHUE
MEJIHOM ITPOBOJIOKH, B3aUMOJECHCTBUE PACTBOPOB €IKOI'0 HATpa U XJIOpUAA MEIH,
B3aMMOJICHCTBHE PACTBOPOB YKCYCHOM KUCIIOTHI U THAPOKapOOHaTa HATpHS. 7.
Tunel XUMHUYECKUX PEAKIUi: pa3noxkenue ruapokcuaa meau (1), B3aumosericteue
xene3a ¢ pactBopom xjopuna meau (1), Baumoneiicteue oxcuaa meau (1) ¢
PacTBOPOM COJISTHOM KUCIIOTHI.

PacuerHsble 3axa4u. BerunciieHre 1o XUMUYECKUM YPAaBHEHUSIM MAcC, KOJIMYECTB
BEII[ECTB: a) BCTYNMUBIIUX B PEaKIINIO, 0) 00pa30BaBIINXCS B PE3yIbTaTE PEAKIUH.
Tema 3. Metoabl xumuu (2 4)

[ToHsiTHE O METOZIE KAaK CPEICTBE HAYYHOIO TO3HAHUS ICUCTBUTEIbHOCTH. AHAIIN3
Y CUHTE3 BEILIECTB — 3KCIEPUMEHTAIbHbIE METOIbl XUMUH. [IoHATHE 00
MHIUKAaTOpaxX. XMMUYECKUN A3bIK (TEPMUHBI U Ha3BaHUS, 3HAKU, (POPMYJIbI,
ypaBHEHUS), €r0 BaXKHEHIIMe PYHKIIUU B XUMUYEeCKO Hayke. CriocOOBI
BBIPQKEHUS 3aKOHOMEPHOCTEN B XUMUU (KaUECTBEHHBIN, KOJIMYECTBEHHBIH,
MaTeMaTu4YecKuid, rpaduueckuii). PacueTsl B XUMUM, KOJIMYECTBEHHBIE
XUMHWYECKHUE 3a1a4H.

JlabopaTtopHble onbITHI. 8. I3MeHEHNE OKPACKU HHIMKATOPOB B PA3JIMYHBIX
cpenax



JNemouncTpanuu. 1. VcciaenoBanue Gu3ndecKkux 1 XMMHUYECKHUX CBOWCTB BELIECTBA
(Bozbl, LIMHKA WM JIp.). 2. HaOmroieHre u onrcane XMMUYECKOU peakiuu
(B3amMoOACHCTBHE IIMHKA C COJISTHOM KUCIOTOU WU . ).

PacuerHnble 3axa4u. 1. Beruucnenus, CBsI3aHHBIE C IEPEBOJIOM €IMHHUIL B
Mexnaynaponanyto cucremy eaunui] (CH). 2. [loctpoenue rpadmkoB U TaOIHIL 110
MMEIOLIMMCSI TAHHBIM O KOJINYECTBAaX BEUIECTB, PACXOMYOIIMXCS WIH
MOTYYAIOIINXCS B XUMUYECKUX PEAKIUAX.

Tema 4.BemecTBa B OKpy:Kawlei Hac Npupoae U Texnuke (6 1)

YucTteie BemiecTBa U cMecu. CTeneHb YUCTOTHI U BUBI 3arPSI3HEHUS BEILIECTB.
[ToHsITHE O TOMOTEHHBIX U TETEPOTCHHBIX cMecsaX. CTIOCOOBI pa3eieHus] CMECEH.
OuncTka BemecTB — (PrIbTpoBaHUE, TUCTHIISAINS, KPUCTATUTA3AITHS,
AKCTparupoBanue, xpomarorpadus, Bo3ronka. [I[pupogasie cMecu — UCTOYHUK
MOJTYYEHHUS YUCTHIX BEILIECTB.

[ToHsiTHE O pacTBOpax Kak TOMOT€HHBIX (PU3UKO-XUMUYECKUX CUCTEMAX.
PactBopumocTs BemiecTB. PacTBOpbl. DakTOphI, BIUSIONIME HA PACTBOPUMOCTD
TBEPJIBIX BElIECTB U Ta30B. CriocoObl BRIPa)KEHUS KOHIIEHTPAIIMU PACTBOPOB:
MAaccOBast 10JIsI pACTBOPEHHOTIO BEIIECTBA.

Jemoncrpanuun. 1. Paznenenue cmeceit pa3nuuHbiMu MeTojaMi. 2. Komnekuus
«HedTp n HEDTEmpOIyKTHI» 3. PacTBOpEeHUE BEIIECTB ¢ Pa3TUYHBIMU CBOMCTBAMH.
4. YcnoBus U3MEHEHUSI PACTBOPUMOCTH TBEP/IBIX M Ta3000pa3HbIX BEHIECTB 5.
TemnnoBbie 3¢ PEKTH TPU PACTBOPEHUU: PACTBOPEHUE CEPHON KUCIIOTHI, HUTpaTa
aMMOHUSI.

JlaGopaTopHble onbIThI. 9. [[pUTrOTOBICHUE U PA3JIOKEHUE CMECH JKEJI€3a U CEPBI,
pasnenenue cmecu HepTu u Bobl. 10. MccnenoBanue Gu3anyeckux U XUMUYECKUX
CBOMCTB MPUPOHBIX BelIeCTB (M3BECTHSIKOB). 11. CpaBHeHUE MPOO BOABL:
BOJIONIPOBOJIHOM, U3 TOPOJICKOTO OTKPBITOTO BOJOEMA.

PacuerHnsble 3a1a4u. 1. BeluncieHrne KOHIIEHTpAMUA PACTBOPOB (MacCOBOM JI0JIH,
MOJISIPHO}) 10 Macce pacCTBOPEHHOTO BEIIECTBA U 00bEMY WJIM Macce
pactBopureds. 2. Beruucienune maccol, 00beMa, KOJIM4eCTBa pACTBOPEHHOTO
BEILIECTBA U PACTBOPUTEJS IO ONMPEEIEHHON KOHIIEHTPAalMU PacTBOpa.
IIpakTnueckue 3anaTus. 1.OuncTtka BeniecTs. 2.PacTBOpUMOCTh BEUIECTB.
3.IlpurotoBieHre pacTBOpa 3aJaHHON KOHUEHTPALIUH.

Tema S.ITonsitue o razax. Bo3ayx. Kuciaopoa. I'openue (7 1)

[Tonsitue o razax. 3akonsl I'eii-Jlroccaka u ABoraapo. Bo3nyx — cMech razos.
OTHOCUTENBHAS TTIOTHOCTH Ta30B. KUCIOpO — XUMUYECKUN 3JIEMEHT U MPOCTOE
BeecTBo. Amotponusi. O30H. 3HaueHne 030HOBOro ciios 3emid. [Ipobiema
HapYLICHUS €ro UeTOCTHOCTH. [IoBbIIeHNE coaepKaHNsl 030HA B TPU3EMHOM CJIO€
aTMoc(ephl.

[TonyueHnne Kucaopo/ia B MPOMBIIIUICHHOCTH U JJabopaTopunl. XUMUYECKUE
CBOMCTBA KHciopoAaa. [Ipoueccsl ropeHnst 1 MeINIECHHOTO OKUCieHus. [[pumenenne
KHUCJIOPO/A.

KpyroBopot kucinopoaa B mpupoze.



HNemoncrpanuu. 1. [Tomyuenue kuciopona. 2. Cxuranue B atmocepe
KHCIIOpOJa Cepbl, YIiisl, KpacHoro (ocdopa, sxenesa. 3. OnbIThl, MOATBEPKIAIOIINE
cocTaB Bo3Ayxa. 4. ONbITHI 110 BOCIIAMEHEHUIO U TOPEHUIO.

Pacuernsbie 3axauyu 1. OnpeneneHrue OTHOCUTENBHOM MIJIOTHOCTH ra30B 10
3HAYEHUSM UX MOJEKYJISIPHBIX Macc. 2. OnpeieIeHne OTHOCUTEIbHBIX
MOJIEKYJIIPHBIX Macc ra3000pa3HbIX BEIIECTB 110 3HAUYEHUIO UX OTHOCUTEIHLHOM
IJIOTHOCTH.

Tembl TBOpUeckux pad6oT. Atmocdepa — Bo3aymrHas 0007I09Ka 3eMITH.
TenaeHMM K U3MEHEHUIO cocTaBa Bo3ayxa B XXI| B. OCHOBHbIE HCTOUHHUKHU
3arpsisHeHus aTMocdepbl. TpaHCTIOPT — OJIMH U3 OCHOBHBIX MCTOYHUKOB
3arpsisHeHHs aTMoc(epbl. MeXTyHapOHOE COTJIANIEHUE O 3aIUTE aTMOC(HEPHI.
IpakTnueckue 3anaTus. 1. [lonyyenue kuciopoaa u U3y4eHue €ero CBOMCTB.
Tema 6. OcHOBHBIE KJIACCHI HECOPTAaHUYECKUX coeuHeHu(134).
Knaccuduxkanusa Heopranuueckux coeuHeHni. OKCUIbl — COCTaB,
HOMEHKJIaTypa, kiaccuduxaius. [ToHsTHE O THAPOKCHIAX — KHUCIOTaX U
ocHoBaHMsIX. Ha3Banus u coctaB ocHoBaHuil. [ uppokcorpynna. Knaccudukanms
KHUCIIOT (B T. 4. OpPraHUYECKHE U HEOPTaHUYECKHE), UX COCTaB, Ha3BaHus. CocTas,
Ha3BaHUS COJICH, TpaBUIa COCTaBIEHUs (DOPMYJT COJIEH.

XHUMUYECKHE CBOMCTBA OKCUIOB. BilMsiHME cocTaBa KMCJIOT HA XapaKTep UX
CBOMCTB (Ha mpuUMepax COJSHOM U cepHOil kucioT). O01me XuMUYecKrue CBOMCTBA
KUCIOT. PactBopuMOCTh KHCHOT. Knucinotabie noxan. Guzndeckue cBOMCTBa U
crocoObl MOTy4YeHuUs 1mesioueil. XuMUuecKue CBOMCTBA CoJiel (B3auMOIeCTBIE
PacTBOPOB COJICH C pacTBOpaMu Iiesouel U MetaiiaMu). ['eHeTuyeckas CBsI3b
KJIACCOB HEOPTaHUYECKUX COoeIMHEHUA. AMPoTepHOCTh. OKCUABI U THAPOKCUIBI,
oOnanaronire ampoTepHbIMU cBoicTBaMu. Kitaccudukanys HeopraHn4eckux
BEILIECTB.

JMemoncTpamuu. 1. OOpasisl COSIMHEHUN — MPEeICTaBUTENICH KIIacCOB KUCTIOT,
CoOJICH, HEpACTBOPUMBIX OCHOBAHUM; 111€JI0YEH; OKCUIOB. 2,'ONbITHI,
WJUTIOCTPUPYIOLIUE CYIIECTBOBAHUE TEHETUYECKOW CBSI3H MEXKAY COCTUHEHHUSIMU
docdopa, yriaepoaa, HaTpus, Kanblus. 3. BzaumoelcTBre Kanblys U HATPUS C
BOJI0. 4. JleficTBUEe MHAUKATOPOB. 5. ONBIThI, WIUTIOCTPUPYIOLINE XUMHUECKHE
CBOMCTBA OT/IETbHBIX KJIACCOB HEOPTaHWYECKUX coeNUuHEeHUM. 6. OOpasibl
MPOCTHIX BEIIECTB U UX COCTMHEHUN (OKCUIOB M TUIPOKCHIOB), 00pa30BaHHBIX
AJIEMEHTaMH OJTHOTO MEepUo/a.

JlaGopaTopHble onbIThI. 12. PaccMoTpenue 06pasiioB okcuaos (yriieponaa (IV),
BOJI0poJa, hocopa, meau, Kanbius, xene3a, kpemuus). 13. Habmonenue
PaCTBOPUMOCTHU OKCHUJIOB &JIFOMUHMS, HATPUS, KAJIBIIUS U MEIU B Bojie. 14.
OmnpeneneHue cpebl MOJYYSHHBIX PACTBOPOB € MOMOIIBI0 HHAMKATOpa. 15.
PaccmoTpenue oOpasioB colieit 1 orpesieiieHue UX pacTBOPUMOCTH. 16.
B3aumopeiicTBue okcuaoB Kaibius U ¢hocdopa ¢ BOAOMH, onpeieiieHIe XapaKkTepa
00pa3oBaBIIEerocsl OKCHJIa ¢ IIOMOIIBIO HHAUKaTopa. 17. B3anmoeicTBre OKCHIOB
menu (I) u uuHKa ¢ pacTBOpoM cepHoOil KUCIOTHI. 18. [loydyenue yriekuciaoro
ra3a 1 B3anMO/JICMCTBUE €r0 C U3BECTKOBOM BosIoM. 19. UcciienoBanue cBONCTB
COJISTHOM U CEPHOM KHUCIJIOT C UCIIOJIb30BaHUEM UHAMKATOPOB. 20. B3auMoaelicTBue
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METAJJIOB (MarHus, IUHKA, KeJe3a, MEeJIN) C pacTBOpaMu KUCToT. 21. I3menenue
OKpacKy MHAMKATOPOB B pacTBOpax 1ienoyei. 22. BzanmonencTtBue pacTBOPOB
KHUCJIOT CO 1ienoyaMu. 23. B3auMoAeincTBre pacTBOPOB KUCIIOT C
HEpPACTBOPUMBIMH OCHOBaHUSAMU. 24. [losryueHne HepacTBOPUMBIX OCHOBAaHUMN U
UCCJIEIOBAHKME UX CBOMCTB (Ha MpUMepe FUAPOKCHIA ITIMHKA).

IIpakTuuyeckue padorsl. 1. MccnenoBanue cBONCTB OKCHAOB, KUCIIOT,
OCHOBaHMUM.

Paznen II. Xumuueckue 3j1eMEeHThI, BelIeCTBA U XUMHYECKHE PeaKIuH B
cBeTe JICKTPOHHOM Teopuu (224)

Tema 7. CTpoenne atroma (3 4)

Crpoenune aroma. CocTaB sijpa aToMa: MPOTOHBI, HEUTPOHBI. MI30TOMBI.
XHUMHYECKHUH 3JIEMEHT — ONpeneNEHHbI Bua atoMa. COCTOSTHUE 3JIEKTPOHOB B
atome. CTpoeHHe IEKTPOHHBIX 000JI0UEK aTOMOB S-, P-3JIeMeHTOB. MecTo
AJIEMEHTA B IEPUOANYECKON CUCTEME U JICKTPOHHAsA CTPYKTypa aTOMOB.
JemoncTpanun. 1. Moaenu aToMOB pa3IMyHbIX 3JIEMEHTOB.

Tema 8. Ilepuoguueckuii 3akonu Ilepunoanueckasi cucrema
xumuueckuxidiemeHnToB/l. U. MenaeseeBa (5 4)

CBoiICTBa XUMHUYECKHUX IJIEMEHTOB U UX NEPUOJINYECKNE U3MEHEHHUS.
CoBpemenHas TpakToBka [leprnonnueckoro 3akoHa. [lepuoauyeckas cucrema B
cBeTe CTpoeHus aroma. Ou3nyeckuii CMBICT aTOMHOTO (TIOPSAKOBOTr0) HOMEpa
XAMHYECKOTO 3JIEMEHTAa, HOMEpa NEPUOAA U TPYNIbI NEPUOIUIECKON CUCTEMBI.
CewmelicTBa 3JIeMEHTOB (Ha IPUMEPE IICIOYHBIX METAJJIOB, FAJIOT€HOB, UHEPTHBIX
ra3oB). XapakTEepUCTHKA XUMUYECKUX CBOWCTB 3JIEMEHTOB A TPYyNI U MEPEXOIHBIX
AJIEMEHTOB U MEPUOJAUYHOCTD UX U3MEHEHHUS B CBETE AJIEKTPOHHOTO CTPOCHUSA
aToMa. DJIEKTPOOTPULIATETLHOCTh AaTOMOB XUMUYECKUX 3JIEMEHTOB.
XapakTepUCTUKA XUMUYECKUX JIEMEHTOB Ha OCHOBE UX IOJIOKEHHUS B
[Ieproanueckoi cucreme.

JemoncTpanuu. 1. Jlemonctpaiust 00pa3iioB MEI0YHBIX METAUIOB U TAJIOTCHOB.
2. BauMopeicTBHE 1IEI0YHBIX METAJLIOB U FAJIOT€HOB C MPOCTHIMU U CII0KHBIMHU
BelecTBaMu. TeMbl TBOPYECKHUX Pa0d0T. 3HaUCHUE NEPUOANYECKOTO 3aKOHA JIJIs
Pa3BUTHUS HAYKU U TEXHUKU. POJIb IEpUOINYECKOTO 3aKOHA B CO3/IAHUY HAYYHOU
KapTHHBI MUpPA

Tema9. Ctpoenune BemectBa (6 1)

BaneHTHOE COCTOSIHHE aTOMOB B CBETE TEOPHUU 3JIEKTPOHHOTO CTPOCHMUS.
BaneHTtHbie 351eKTpOHBI. XUMUYecKas CBA3b. KoBalleHTHAs XUMUUYeCKas CBS3b U
MexaHu3M e€ oopazoBanus. HenomnsipHas u nmoJisipHasi KOBAJICHTHBIE CBSI3H.
CBoiicTBa KOBAJIECHTHOM CBSI3U. DJIEKTPOHHBIC U CTPYKTYPHBIE (hOPMYJIbI BEIIECTB.
Nounnas cBsi3b U €€ cBorcTBa. KaTnoHbl 1 aHMOHBI. CTENEHb OKUCIICHUS.
Kpucramnmnueckoe ctpoenne Beniectsa. Kpucrammueckne peméTkn — aToMHas,
MOHHAas, MOJIEKYJISIpHAs U UX XapaKTEPUCTHUKHU.

JMemoncTpanun. 1.Bzaumopeiictere HaTpus ¢ xjiopom. 2. Moaenu
KPUCTAJUIMYECKUX PEIETOK BEIIECTB C HOHHBIM, aTOMHBIM U MOJIEKYJISIPHBIM
ctpoenueM. 3. Ucmapenue TBepaoro yriekucioro rasa. 4. Habop aromoB ais
MO/JICIIMPOBAHUs CTPOCHUS BELIECTB C KOBAJICHTHOM U HOHHOM CBSI3bIO.
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Tema 10. XuMu4ecKkue peakium B cBeTe 3JIEKTPOHHO Teopun(8 1)
Peakiuu, npoTekaroniye ¢ U3MEHEHUEM U 0€3 U3BMEHEHUS CTENIeHU OKUCIICHHUS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE pEAKIIMU. OKUCIUTEND U BOCCTAHOBUTEIb.
CocraBieHuE ypaBHEHNUN OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA.
PaccranoBka k03 (UIIMEHTOB METOIOM AJIEKTPOHHOIO OanaHca.
JemoncTpanun. [ IpuMepsl OKUCIUTETLHO-BOCCTAHOBUTENBHBIX PEAKIIUI
Pa3JIMYHBIX TUIIOB: TOPEHUE BEILIECTB, B3AUMOICICTBUE METAINIOB C FaJOT€HAMM,
cepoi, a30ToM (00pa3oBaHNE HUTPUTA JIUTHSI ), PACTBOPAMH KUCJIOT U COJICH.
Tema TBopueckoii padboTbl. PaccMoTpeHre 1 aHau3 B3auMOOOYCIIOBIEHHOCTH
COCTaBa, CTPOCHUSI, CBOMCTB BEILIECTBA U €r0 MPAKTUYECKOr0 3HAYEHUS (Ha JII0OOM
IpUMEPE)

9 kJ1acc (24 B HeJENI0, BCero — 68u)

Pa3znen I. Teoperudueckue ocHoBbI XumMuu (154)

Tema 1. XumMuuyeckue peakiiuu U 3aKOHOMEPHOCTH UX NPOoTeKaHus (44)
DHepreTrka XMMHUYEeCKuX peakiuil. TermoBoit apheKkT XUMUIECKUX peaKIuil.
Tepmoxumuyeckue ypaBHeHUA. CKOPOCTh XUMUYECKOW PEaKIUU. 3aKOH JEHCTBUS
Macc. 3aBUCUMOCTb CKOPOCTH OT YCJIIOBHI MPOTEKAHUSI pEAKIIUN. XUMHYECKOE
paBHoBecue, npuHuun Jlelllatense. KaTanus n katanu3atopsl.

JeMoHcTpanuu. 1. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
pearupyronmx BEMECTB. 2. 3aBUCUMOCTh CKOPOCTH PEAKIUN OT TEMIIEPATYPHI. 3.
3aBUCUMOCTBH CKOPOCTH PEAKLMU OT MPUPOJIbI pEarupyIOIINX BEIECTB. 4.
BiusHME KOHLIEHTpaMU pearupyronmx BEeIeCTB HA XUMUYECKOE paBHOBECHE (Ha
npuMepe B3aumoiericTBus xiaopuaa xenesa (1) ¢ poganugom kanus). S.
B3anmonenicTBre amOMUHUA € HOJOM B IIPUCYTCTBUM BOABL. 6. Bzaumozaencreue
nepoKcuia Bojiopoia ¢ okcuaom mapranma (VI). 7. Jlumepuzanus okcuaa a3ota
(V).

JlabopatopHbie onbITHI. 1. ONBITHI, BRIACHSIONUE 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM peakIuy OT MPUPObI PEAarupPYIOIIUX BEIIECTB (B3aUMOICHCTBIE
IIMHKA C COJISTHOM U YKCYCHOM KHCJIOTaMHU), OT TIJIOMIAN TTIOBEPXHOCTH
COMPUKOCHOBEHHUS (B3aUMOICHCTBUE PA3IMYHBIX 110 Pa3Mepy IpaHyJl [IMHKA ¢
COJISTHOM KHCIIOTOM), OT KOHLIEHTPAIIMU U TEMIIEPATYPHI (B3aUMOJICHCTBUE OKCHIA
meu (I1) ¢ cepHoil KUCTOTOM pa3NMYHON KOHIIEHTPAIMH MPU Pa3HbIX
temmneparypax). 2. [lonyuenue okcuaa cepsl (IV) 1 okuciieHre ero B MpUCYTCTBUU
KaTaJn3aropa.

Pacuyernbie 3axaun. 1. PacueTsl o TEpMOXUMUYECKUM YPABHEHUSIM. 2.
Bbluncienre CKopoCcTH XUMHYECKOW peakluy M0 KHHETUYECKOMY YPaBHEHHUIO.
IIpakTuyeckoe 3ansitue.1.Bnusinue pa3auuHbIX GAaKTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKLINH.

Tema 2. PactBopsbl. Teopus 3jekTpoaurnueckoii guccounuanuu (114)
[ToHsiTHE O pacTBOpAX: ONPEAEIECHUE PACTBOPOB, PACTBOPUTEININ, PACTBOPUMOCTS,
KJ1accu(uKaius pacTBOPOB.

DNEKTPOIUTHI U HEANEKTPOIUTHI. [Iponiecchl, NpoucxXoAsue ¢ ANEKTPOJIUTAMU
MIpU pacIUIaBJIE€HUU U PACTBOPEHUH BEUIECTB B BoJE. Posib BO/IBI B mpoliecce
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AIEKTPOJUTUYECKON UCCONUAMU. [[rcconmanms 31EeKTPOIUTOB C MOHHOU U
MOJISIPHOM KOBAJICHTHOM XUMHYECKOU CBA3bI0. CBOMCTBA MOHOB. TeIioBbIC
SABJICHUS, COITPOBOXKIAIOIIUE MPOLIECC PACTBOPECHMUSI.

Crenenb qucconyanuu. CUabHbIC, C1a0bIe AJIEKTPOIUTHI.

Peakmun nonnoro ooMeHa. XuMHUUEeCKHE CBOMCTBA KHUCIIOT, COJIEH M OCHOBAHUH B

CBETE TEOpHUU AEKTpoauTHueckoi nuccormanuu (TI/).

PacuerHnsble 3a1a4u.PacyeTsl N0 XUMUYECKUM YPAaBHEHUSIM, €CIIU OHO U3
pearupyronmx BEecTB IaHO B U30BITKE.

JMemonctpanuu. 1. McnpiTanue BelecTB, MX paCTBOPOB U PACILJIABOB Ha
AIEKTPUUECKYIO MPOBOANMOCTD. 2. BiusiHue pa3oaBieHus Ha CTETICHD

nucconuranui. CpaBHEHUE AIEKTPUYECKON MPOBOIUMOCTH KOHIEHTPUPOBAHHOIO U

pa30aBIEHHOTO PACTBOPOB YKCYCHOU KUCJIOTHI. 3. J[BIM)KeHHE HOHOB B
ANEeKTpUYecKoM MoJe. 4. [loryueHre HeBOIHBIX pacTBOPOB. 5. BiusiHue

PaCTBOPUTCIIAA Ha AUCCOONALIUIO (B Ka4CCTBC paCTBOpHTeHeﬁ — COJIIHaA KHUCJIoTa,

JUATUIIOBBIN 3UP, STUIIOBBINA CIIUPT, TOIyou). 6. ['maparanus u neruaparanus

HOHOB (Ha IIpuMcepax 6C3BOIIHI>IX COJICH U KpUCTAJJIOTHAPATOB XJIOpHUIa KobOanbTa

(I1), cynsdatoB meau (11) u muxens (II).

Jlabopatopuble onbIThI. 3. PaboTa ¢ unaukatopamu. 4. Peakiiuu oOMeHa MEX Ty

pacTBOpaMH 3JIEKTPOJIUTOB. 5. PazenieHre OKpaleHHbIX BEMIECTB METOIOM
TOHKOCJIOWHOM XpomaTorpaduu. 6. XMuMUUYECKUE CBOMCTBA pACTBOPOB KUCIIOT,
COJIEM M OCHOBaHUM. 5. ['maponu3 pacTBOPOB COJEH.

Tema TBOpUYeckoi padoThI. 3HaAYCHHE HAYYHOU TEOPUU JJIsI IOHUMAHUS
OKPYKaIOIIEr0 MUPA, HAYYHOU W IPAKTUYECKOMN AEATEIIHBHOCTH.
IIpakTuyeckoe 3ansaTHe.PenieHre 3KCIEpUMEHTAIBHBIX 3a7a4 IO TEME
Paznea 1. DiieMeHTBI-HeMeTa/UIbI M UX BaskHelmue coequHenus (314)
Tema 3. O0mias XapaKTepUCTUKA HEMETAJIOB ( 34)

XHUMUYECKHE 3JIEMEHTHI - HEMETaJlIbl. PacrpocTpaHeHne HEMETAINIMUYECKUX
37eMeHTOB B nipupoe. [lonoxenune aneMeHToB-HEMETAII0B B [lepuoanueckoi
cucteme. Hemerannuueckue p-aneMeHTbl. OCOOEHHOCTH CTPOSHUSI aTOMOB
HEMETAJUIOB: 00IIMe YepThl U paznuuns. CTEIeHH OKUCIICHUS, BaJICHTHBIC
COCTOSIHUSI aTOMOB HEMETAJIOB. 3aKOHOMEPHOCTH U3MEHEHUS 3HAUEHUN ATUX
BENTMYMH B miepuojax u rpymnmnax [lepuognueckoit cucremsl. Tunuuasie Gopmbl
BOJIOPOJIHBIX W KUCIIOPOJIHBIX COCTMHEHUN HEMETAILIOB.

[IpocTeie BemecTBa-HeMeTaIbl. OCOOEHHOCTU UX CTpoeHUs. DU3NYECKUe
CBOMCTBa (arperaTHoe COCTOSIHUE, TEMIIepaTypa IIaBJICHUs, KUTICHUS,

pacTBOpuUMOCTh B BoJe). [loHaTHe amuoTponuu. Amiotponus yriaeponaa, pocdopa,

cepbl. OOYCIOBIEHHOCTh CBOMCTB a/UIOTPONIOB OCOOCHHOCTSIMU UX CTPOCHHUS;
MPUMEHEHHE aJUIOTPOIIOB.

XUMHUYECKHUE CBOMCTBA MPOCTHIX BEMIECTB-HEMETAIIOB. [IpUUnHBI XUMHUYECKOU
WHEPTHOCTHU OJIarOpoHBIX Ta30B, HU3KOW aKTUBHOCTH a30Ta, OKUCITUTEIHHBIX
CBOWCTB U JIBOMCTBEHHOTO MTOBEICHUS CEPBI, a30Ta, YIIIEPO1a U KPEMHUS B
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX peakiusax. OO1ue CBONCTBa HEMETAIOB U
CHOCOOBI UX TOTYyUYEHUSI.

Bonopoansie coennHeHnst HeMeTauioB. @OpMbl BOJOPOJAHBIX COCIUHEHHM.
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3aKOHOMEPHOCTH U3MEHEHHSI (PU3NUECKUX U XUMUYECKUX CBOMCTB BOJIOPOJAHBIX
COEJIMHEHUI B 3aBUCUMOCTU OT OCOOCHHOCTEN CTPOEHHUS aTOMOB 00pa3yIOLIUX UX
aneMeHTOB. CBOMCTBA BOJHBIX PACTBOPOB BOJAOPOAHBIX COEAUHEHUI HEMETAJUIOB.
KucnoTHO-0CTOBHAS XapaKTEPUCTUKA UX PACTBOPOB.

Bricuine KucaopoaHble COeTMHEHUS HEMETAIUIOB. OKCUIBI M TUAPOKCHUIBL. X
COCTaB, CTPOEHUE, CBOKCTBA.

JMeMoncTpanuu. 1. O0pasiisl MPOCTHIX BEMIECTB-HEMETAIIOB U UX COEIMHEHUM.
Tema 4. Bonopoa — po:xkaarouuii Boay u d3Hepruio (3 4)

Bonopon — Xxumuyeckuid 3JIEMEHT U MPOCTOE BelecTBO. [lonyuenue Bogopoaa B
naboparopuu. M3otomnsl Bogopoaa. Puznueckue U XUMUUECKUE CBOMCTBA
Bogopoaa. [Ipumenenune Bogopoaa. [IpoMbluieHHOE OJIy4eHHE BOIOPOA.
Boaopoa — 3K0JIOrMYeCKH YHCTOE TOIIMBO M MEPCIIEKTUBBI €r0 HCIOJIb30BAHMS.
Oxcuz Bogopoaa — BoJia: COCTaB, IPOCTPAHCTBEHHOE CTPOEHUE, BOJIOPOIHAS
cBsA3b. DHU3nyecKkre 1 XUMUYECKUE CBOMCTBA BOABL. [Iepokcu Botopoaa: cocras,
CTpOEHUE, CBOMCTBA, IPUMEHEHHE, ITIEpOKcU Bogopoaa B OBP.

JeMoHcTpanuu. 1. BoccTaHOBIIEHHE MEIN U3 €€ OKCHJIa B TOKE BOAOpOAA. 2.
OneITHI, NOATBEPKAAFOIINE XUMUUECKUE CBOMCTBA BOJBI. 3. XUMHUUYECKHE
CBOMCTBA NIEPOKCHUIA BOJOPOAA.

IIpakTnueckue padotsl. 1. [Tonydenue Bogopoaa U U3y4eHUE €ro CBOMCTB.
Tema 5. I'asnorens (4 1)

["aoreHbl — XMMUYECKUE AIEMEHTBI U IPOCThIE BemiecTBa. CTpOeHHE aTOMOB
ranoreHoB. Haxoxxnenue ranoreHoB B mpupoje. Pru3ndeckue 1 XUuMHYECKHUEe
cBOIcTBa rasioreHoB. [lonydyeHue xyopa u XJI0poBOJOpoAa B JIA0OPATOPHUH U
POMBIIIUIEHHOCTHU. XJIOPOBOJOPOAHAS KUCIOTA U €€ CBOMCTBA. XJIOPUIbl — COJIHU
XJIOPOBOAOPOJHOMN KHACIIOTHI.

Jemoucrpamuu. 1. [Tonydenue xJ10poBoi0opoaa peakimein 0OMeHa U pacTBOPEHUE
ero B Boje. 2. BzanumoelicTBue pacTBOpa Mo/1a C KpaxmMajaoM.

JlaGopaTopHble onbIThI. 7.PacniozHaBaHue COJISHOW KUCIIOTHI, XJIOPUJIOB,
OpOMHJIOB, HOTUIOB.

PacuerHble 3aqaun. Borunicienue o0bema ra3oB 1o KOJIMYECTBY BEUIECTB.
IIpakTnueckue 3anATHsA. PellieHne sKciepuMEHTaIbHbIX 3374 [0 TEME
«l"aoreHsn.

Tema 6. Iloarpynna kucjiopoaa u eé THNNYHbIE NMPeACTABUTEIH (74)

OO0111ast XxapaKTepUCTUKa HEMETAJUIOB MOATPYNIbI KUCIOPOJa. 3aKOHOMEPHBIE
U3MEHEeHMs B noarpyimne. @u3nyeckre 1 XMuMUYECKUE CBOMCTBA XaJIbKOI€HOB —
IPOCTHIX BellecTB. bruonornueckue PyHKIMU XanbkoreHoB. Kucinopoa u 030H.
Cepa kak NpocToe BEIIECTBO. AJUIOTPOIHUS Cepbl. XUMHUYECKHE CBOMCTBA CEPHI.
[Tpumenenue cepol. CepoBoI0pOJ, CTPOEHUE, PUZUUECKHE U XUMUYECKUE
CBOMcCTBa. BoccTaHOBUTENBHBIE CBOMCTBA CEpOBOOpOIa. KauecTBeHHas peakuus
Ha cepoBOJOPOA U Cyabuasl. CepoBOAOPO U CYNIb(PUIBI B IPUPOJE.
Bo3sneiicTBue cepoBoaopoia Ha opraiu3M uenoseka. [loryduenne cepoBoiopoa B
nabopaTopuu.

Kucnoponaconepxaiue coequnenus cepsl (IV). Oxeup cepol (IV). CepHucras
kucaorta. Coctas, cTpoeHue, cBoictBa. Cynb(UTHI.
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Kucnopoaconepxamue coequnenus cepsl (VI). Oxcup cepol (VI), cocras,
cTtpoenue, cBoicTpa. [lonyuenue oxcuna cepol (VI). CepHast kuciora, cocTasn,
cTpoeHue, ¢puznueckue cBoiicTBa. OCOOEHHOCTH €€ pacTBOPEHUS B BOJIE.
XHUMHUYECKHE CBOMCTBA pa30aBIeHHON U KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI.
OxucnuTeabHble CBOWCTBA CEpHOM KUCI0Thl. KauecTBeHHas pakius Ha Cyibdart-
WOH. [[puMeHeHrne CepHOUN KUCIIOTHI.

JeMoHcTpanuu. 1. PacTBopuMOCTb B BOJIe KMCIIOpOa, a30Ta, cepsl, hocdopa. 2.
DIeKTpONnpoOBOAHOCTh HeMeTaIUIoB. 3. [lonyuenue o3oHa. 41. B3aumoneiictBue
HaTpus C KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTOM.

JlaGopaTopHble onbIThI. 8. O3HaKOMIIEHUE C 00pa3llaMy CEPHI U € IPUPOIHBIX
coeauHeHui. 9. O3HaKoMIIEHHE ¢ 00pa3laMK COeTMHEHUH ranoreHoB. 10.
[Tonmy4yenue mracTuyeckon cepsl U u3ydeHue € cBocts. 11. Ilonyuenune
CEpPHHCTOIO ra3a U UCCJEI0BAHUE €TO CBOWCTB.

Tema 7. Iloarpynna a3ora u eé TUNHYHBIE peacTaBuTeau (6 1)

OO01mast xapaKTepUCTHKA JIEMEHTOB MOArPYNIIbl a30Ta. CBOMCTBA MPOCTHIX
BEILIECTB AJIIEMEHTOB MOATrPYIIIbI a30Ta. BaxkHelme BOJOPOIHBIE U KUCIOPOIHbIE
COEIMHEHUS PJIEMEHTOB MOATPYIIbI a30Ta, NX 3aKOHOMEPHBIE U3MEHEHHS.

A30T Kak 3JIEMEHT U KaK MTPOCTOE BEUIECTBO. XUMUYECKHUE CBOICTBA a30Ta.
Ammuak. CTpoeHue, CBOMCTBA, BOJAOPOAHAS CBSI3b MEXKIY MOJIEKYJIaMU aMMHUAKa.
Conu aMMOHHS, IX XUMHYECKHE CBOMCTBA. KauecTBEHHAs peakiysi Ha MOH
amMmmonus. [[pyuMeHeHne aMMuaKka u CoJieli aMMOHMSL.

Oxkcuast azota. Ctpoenue okcua azota (1), okcuna azora (IV). @uszuueckue u
XHMHYECKHe cBoicTBa okcuaoB azora (1), (IV).

A30THas KMCIOTA, €€ cOCTaB U CTpoeHHe. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA
a30THOM KUCHOTHI. OKUCIUTENBHBIE CBOMCTBA a30THOM KUCIOTHI. COJIM a30THOMN
KHUCJIOTBl — HUTpPATHI. lloydeHre u npuMeHeHrne a30THOW KHUCIIOTBI U €€ COJIEN.
docdop Kak 3IEMEHT U KaKk MpOoCToe BelecTBo. Ayutorpomnus Gocdopa.
dusnueckue u xuMuueckue cpoiictra hochopa. [Ipumenenue dhocdopa.
Bonopoansie u kucnopoansie coenuHeHus pocdopa, ux cpoiicrea. GocdopHas
kuciora u e€ conu. KauectBenHas peakiys Ha ¢pocdar-HoH.

Jemoncrpamuu. 1. [Tonydgerue 6emnoro ¢ocdopa u ero Bo3ropaHue Ha Bo3ayxe. 2.
[Tomyuenue okcuaos azora (II) u (IV). 3. Oxucnenue a3oTa Bo3ayxa B €ro OKCUJIBI
(I) u (IV). 4. BzaumoneiictBue a3oTa, pochopa u yriepoaa ¢ MetauiaMmu 1 BO-
nopoaom. 5. IlonmyueHnne a30THOM KUCIOTHI B pacTBope. 6. [lonyueHnue okcuaa
azota (II) u okucnenue Ha Boznyxe. 7. [lonyuenue okcuaa cepsl (IV) u okucnenue
€ro B MPUCYTCTBUU KaTaJIM3aTopa.

IpakTnuyeckue 3anaTus. 1. [lonyyenne ammuaka 1 U3y4eHue €ro CBOMCTB.
Tema 8.IToarpynmna yriepoaa (84)

OO61ast xapakTepUCTHKA IEMEHTOB MOATPYHIbI YTIaepoaa. DIEKTPOHHOE
CTPOECHHE aTOMOB 3JIEMEHTOB MOATPYIIIBI YTIEPO/Ia, UX PACHPOCTPAHEHHE B
pUPOJE.

VYriepoa kak mpocToe BEIIECTBO. AJIJIOTPONHS yriiepoaa: aiMas, rpadut, KapouH,
dbynnepersl. AacopOius. XMMUYECKHUE CBOWCTBA YTIIEpoa.
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Kucnoponnsie coequnenus yriaepoaa. OKCuIsl yriaepoia, CTpO€HUE, CBOMCTBA,
noJiyueHue. YroJyibHas Kuciora u e€ conu. KauecTBeHHas peakiys Ha kKapOoHaT-
WOH.

Kpewmnuii u ero coiictBa. Kuciopoaseie coeTMHEHUSI KPEMHUS: OKCUI KPEMHHUS
(IV), xpeMHHEBast KUCIIOTA, COCTAaB, CTPOCHHE, CBOMCTBA. CHITUKATHI.
Jemoncrpanuu. 1. [Tonydenue u uccieqoBaHue CBOMCTB JUOKCHIA YIJIEPOA.
2. IlomyueHue kpeMHUEBOW KUCHOTHI. 3. KauecTBeHHbIE peaKy Ha aHHOHBI
cyabdum, cynbdar, kapboHaT, Xa0pua, OpoMu, HOAMI, HUTPAT, Pocdar.
JlabopatopHbie onbIThI. 12. [loydeHne yriekucaoro raa 1 u3y4yeHue ero
cBoicTB 13. KauecTBeHHbIE peakliMi HA aHUOHBI KUCIIOT. 14. BoccTaHOBUTEIBHBIE
CBOICTBa Boiopoa u yraepoza. 15. IlonydeHne yroiabHOM KUCIIO Thl U3 OKCUAA
yriepoaa (IV) u uzydyeHue ee CBOUCTB.

PacuerHble 3aqaun Brruncnenue macchl win o0bema MpoIyKTa peakiuu 1o
U3BECTHOI Macce Wik 00beMy HUCXOJIHOTO BEILIECTBA, COAEPIKAIIETO IPUMECH
Tembl TBOpYecKHX Pa0d0T. XMMUYECKHE CBOMCTBA AIIEMEHTOB U UX POJIb B
HKOJIOTHYECKHUX Mpoleccax (Ha mpumepe u3ydeHHoix snemenTos 1V, V, VI rpynmn).
docdop (azot, cenen, 60p). PacripocTpanenue B Mpupojie; COCTaB CTPOCHUE,
CBOMCTBA U POJIb HEMETAJIOB B TeXHOC(Pepe. KpemHuii B MoIynpoBOJHUKOBOM
IpOMBINIIEHHOCTH. CoJTHEUHbIe OaTapeu.

IMpakTuyeckue 3ausatus. 1.Jlonyuenue okcuna yriaepona (IV) u uzydenue ero
CBOICTB.

Paznea II1. Mertasbl (124)

Tema 9. O0mue cBOMCTBA MeTAJIOB (44).

DneMeHThI-METaJUIbl B IPUPOJIE U B Ieproanueckoi cucreme. OCOOCHHOCTH
CTPOEHHUS aTOMOB METAILJIOB: S-, P- U d-37eMeHTOB. MeTajmnyeckas CBsI3b.
Kpucrammueckue pemérku. O6mupe u cnenudpuieckue Gu3nieckue CBOMCTBa
MeTasuioB. O0IIMe XUMUYECKUE CBOWCTBA METAJIIIOB. DJIEKTPOXUMUYECKUN PSiT
HanpspkeHu MetautoB. OO1IMe CBeIeHUs O CIUTaBax.

[Tonsitue xkoppo3un MetamioB. CroCOOBI 3aIIUTHI OT HEE.

HMemoncTpamuu. 1. O6pa3isl METaUIOB U UX COCTUHEHUN, U3YUCHUE UX
AIEKTPUYECKON MTPOBOAUMOCTH. 2. TenaonpoBoAHOCTh METAIIIIOB 3. Mojenu
KPUCTAJUIMYECKUX PELIETOK METAJIJIOB

Tema 10. MeTauibl rJIaBHBIX U NO0OYHBIX NOArpynI(84)

CrpoeHne aTOMOB XUMHUYECKUX A1eMEHTOB [A- u [[A-Tpyni, ux cpaBHUTENBHAS
xapakrepuctuka. Gu3ndecknue 1 XuMUYECKUE CBOMCTBA MPOCTHIX BELIECTB,
OKCHJOB Y TUAPOKCHUAOB, coyici. [[puMeHeHne MET0UYHBIX U MIETIOYHO3EMEIIbHBIX
MeTasuioB. MuHepasbl Kalblus, UX COCTaB, CBOMCTBA, 00JIACTH MPAKTUYECKOTO
npuMeHeHus1. JKECTKOCTh BOBI U CIOCOOBI €€ YCTpaHECHMUS.

AJIOMUHHN: XUMUYECKHUM 3JIEMEHT, NpocToe BeliecTBO. Dusnueckue u
XUMHUUYECKue cBoicTBa. PacnipocTpanenue B npupojie. OCHOBHbIE MUHEPAJIBI.
[IpyuMeHeHnEe B COBpEMEHHOM TEXHUKE. BaxkHelme coeJMHEHUS aTFOMUHUS:
OKCHJIbI ¥ THIPOKCUIBI; aM(pOTEPHBIN XapaKTep UX CBOUCTB.
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Metamibl IVA-rpynnsl — p-3neMeHTsl. 2Kene3o0, Maprasel, XpoM Kak
MPEeICTaBUTENIN METAJUIOB MOOOYHBIX noArpymni. CTpoeHne aToMOB, CBOMCTBA
XUMHYECKHUX 3JIEMEHTOB. JKesne30 kak mpocToe BemecTBO. PU3ndeckue u
xummuieckue cBoictBa. CoctaB, 0COOEHHOCTH CBOMCTB U MPUMEHEHHUE YyTryHa U
CTaJIM KaK BaKHEUIUX CIUIaBOB *keje3a. O crnocobax XuMHUYECKON
AHTUKOPPO3UMHON 3alUThI CIUIaBOB keje3a. KpaTkue cBeieHrs 0 BAXKHENIINX
COEJIMHEHUSX METaJNIOB (OKCHUIbI U TUAPOKCHU/IBI), 00 UX MOBEICHUHU B
OKHUCJTUTEIIbHO-BOCCTAHOBUTENBHBIX peakiusax. CoennHeHms xeneza — Fe2+,
Fe3+. buonornyueckas pojib METAJJIOB.

JdemoncTpanuu. 1. BzaumoneicTere METAIUIOB ¢ HEMETAIUIAMU U BOAOM. 2.
['openne, B3anMOIEUCTBUE C BOJOM JINTUSA, HATPUSA U Kayblus. 3. Bzaumoneuncraue
C BOJIOM okcuza Kanbius. 4. KauecTBeHHbIE peaKIMM Ha MOHBI KAJIbLIMS U Oapusl.
5. BzaumopeicTBre aFoMUHUS ¢ OPOMOM, KUCIIOTaMH, IIEJI0YaMHU.
JlabopaTopHble onbIThI. 16. PaccMoTpenne o0pa3iioB MeTauioB, UX COJIei U
MPUPOJIHBIX coenHeHn. 17. B3anmoneiicTBre METaIOB C paCTBOPAMHU COJIEH.
18. O3nakomiieHHEe ¢ 00pa3iiamMu CIUIaBOB (KOJUIEKIUsS «MeTaibl U CIiiaBb»). 19.
O3HakomIIeHHE ¢ 00pa3iiaMu IPUPOJIHBIX coequHEeHUH Kanbiud. 20.
O3HakoMIIeHHE ¢ 00pa3iiaMu aIFOMUHUS U €ro CIiaBoB. 21. O3HakoMIIeHHE ¢
oOpasuiamu uyyryHa u ctayid. 22. CBOWCTBa OKCHJIOB U THIPOKCHIOB AIIFOMUHUS.
23. TlonyueHue u UcciaeoBaHue CBOMCTB TuapokcuIoB xene3a (1) u xxemesa (111).
24. KauecTBEHHBIE pEaKIIMU Ha MOHBI Kee3a. 25. B3anmoeiicTBre HKa U
JKeJe3a C paCTBOPAMM KHCIIOT U IIEJIOYEN.

Tema TBopueckoii padoTbl. MeTaibl U COBPEMEHHOE OOIIECTRO.

Pacuernsle 3apauu. 1.0npeneneHrne MacCOBOM Wi 0OBEMHOM JTOJIM BBIXOJa
MPOAYKTA B MPOLEHTAX OT TEOPETUYECKU BO3MOMKHOTO.

IpakTnueckue 3anaTus. 1. Penenre sKCriepuMEHTAIBHBIX 33/1a4 110 TEME
«MeTanibl ¥ UX COCTUHEHUS.

Paznen IV.O0mmue cBeieHUs1 00 OPraHuYecKuX coeTnHeHus X (84)

Tema 11.YraeBoaopoasbl (44).

[IepBOHauUaNbHBIE CBECHUS O CTPOCHUH OpraHnyeckux Bemniects. [IoHsTue o
roMmosioruu u uzomepun. Kinaccudukanus yrieBogopoaos.

[IpenenbHbIE YTIIEBOIOPOIBI — AJIKaHbl. PU3NUECKME U XUMUYECKUE CBOMCTBA
ankaHoB. CITOCOOHOCTH aJIKAHOB K PEAKIIUU 3aMEIICHHS] 1 U30MEPU3AIUH.
HenpenenpHble yrieBoaopoabl — ankeHbl. PU3NYECKHUE U XUMUYECKNE CBOMCTBA
ankeHoB. CrOCOOHOCTh AJIKEHOB K PEAKIIUU MPUCOCTUHECHUS U TTOJIMMEPU3ALINH.
[ToHsITHE O TOTMMEPHBIX XUMUYECKUX COCAUHEHUSAX: MOHOMED, TOJTUMEDP, CTETIEHD
nonumepusanuu. llommstries.

Tema 12. Kucaopojacoaep:xamue oprannyeckue coequHenus (24).

[TonsiTue o PyHKIIMOHAIBHOM Tpynne. ['oMoornueckue psjibl CIUPTOB U
KapOOHOBBIX KUCIOT. OO1IHE POPMYIIBI KITACCOB ITHX COCTMHCHHIM.
DU3NOIOTHYECKOE IEUCTBUE CIIUPTOB HA OPTaHU3M. XUMHUUYECKHAE CBOMCTBA
CIIUPTOB: TOPEHHE, THIPOTAIOTeHUPOBaHue, Aeruaparanus. [lonstue o
MHOTOATOMHBIX criupTax (Tiauteput). OOmue cBOCTBa KAPOOHOBBIX KUCIIOT.
Peakrust stepudukanuu.
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Tema 13. buoJsiornyecky Ba:kHbIe OPraHUu4ecKre coeIMHeHUs! (MKUPBI,
yIJ1eBO/Abl, 0eJIKkn) (24).
XUMMS U TIUILA: KUPbI, YTIEBObI, OCJIKK — Ba)KHEHIIINE COCTABHbIC YaCTH
MUILIEBOTO PAllMOHA YEJIOBEKA U KUBOTHBIX. CBOKCTBA KUPOB U YIIEBOAOB. Poib
O€JIKOB B MPUPOJIC U UX XUMUUYECKHE CBOMCTBA: TUJIPOJIU3, ICHATYpaIlHs.
JMemoncrpamuu. 1. Komnekuu: «HedTs», «[Ipupoansiii rasy, « Tomimso
«IImactmacchr». 2. Moaenu MOJIEKYJI OPraHUYECKUX COEAUHEHUH 3.
Bocnnamenenue cnupta .4. BzaumoielicTBre CIUPTOB ¢ METAIUNIMYECKUM
HatpueM. 5. Okucienue 3taHosa okcuaom meau (M). 6. Okucnenue aapaeruaon
aaMMHa4YHBIM pacTBOPOM OKcHa cepedpa u ruapokcuaa meau (II) 7. OnbIThl,
MOATBEPAKAAIONINE XUMUUECKHE CBOMCTBA KapOOHOBBIX KUCIOT. 8. Peakius
stepudukammu. 9. O6pasupl amuHOkuCIOT. 10. Moaens Monekynbl 6enka. 12.
Jlenatyparnus 6enka.
JlaGopaTopHble onbIThI. 26. [TonydeHne 3TUIEHA U ONBITHI C HUM. 27.
OxucieHue ajabAeruia aMMUaqHbIM pacTBOPOM OKCHJIa cepedpa U TUIPOKCHUIOM
meu (11).
Paznen V. Xumus u Ku3Hb (24).
Tema 14. Yesi0Bek B MHUpe BelleCTB.
BemectBa, BpeHble 7151 30pOBbsl UEIOBEKA U OKpYXKarolen cpensl. IlommMepsl n
UX 3HAUEHUE B J)KU3HU YEJIOBEKA. XUMUS U 310pOBbe. MUuHEpanbHble y100pEeHUs
Ha BallleM y4acTKe.
JlabopatopHble onbITHI. 28. PaccMoTpeHre MUHEPAJIbHBIX YA0OpeHui. 29.
O3HakoMIIeHHE ¢ 00pa3lamMu OJMMEPOB U H3yUYEHHUE UX CBOICTB.

IlepeyeHb NpaKTHYECKUX padoT

8-i1 kJ1ace

1 [Tpuémsel obpamienus ¢ JabopaTopHbiM o0opyaoBanuemM. CTpoeHue
TUTAMEHH.

OuncTKa BEIIECTB.

PacTBopumMOCTb BENECTB

[IpuroroBneHue pacTBopa 3aJaHHOW KOHIIEHTPAINH.

[TosmyyeHnne Kkucnopoaa U U3y4eHUe €ro CBOMCTB.

HccnegoBanue CBOMCTB OKCHIOB, KUCIIOT, OCHOBAHUIA.

KJIacC

Brusnaue paznuyabix (akTOPOB HA CKOPOCTh XMMHYECKOW PEaKINH

NP0 WIN

Pemenune sxcniepuMeHTanbHbIX 3a1a4 o reme «PactBopel. Teopus
AIEKTPOTUTUYECKON TUCCOLAALII

[TomyyeHne BOAOPO/Ia ¥ ONBITHI C HUM

Penienue OKCIICPUMCHTAJIbHBIX 3aaa4 110 TCMC «["anoreHs»

ITonydyeHne aMMHAaKa U U3y4YEHHUE €r0 CBOWCTB.

ITonyuenue okcuaa yraepoaa (IV) u u3ydeHnue ero CBOUCTB.

~N oo~ w

Pemenue OKCIICPUMCHTAJIBHBIX 3a444 110 TCMC «MeTtamibl U UxX
COCOIUHCHU).

HanpasJienusi HDOCKTHOﬁ ACHATECJIbHOCTH OﬁV‘IaIOIIII/IXCﬂ:
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Bo3MoskHBIe TeMBbI IPOEKTOB. 3alUTa IPOEKTA B BUJIE IJIaKaTa, MAaKeTa,
KOMITbIOTEPHOM MPE3eHTallMU, TOJI00PKH MaTepUaiOB IIPECCHI,
HCCJIEI0BATENCKOTO MPOEKTA.

8 kiacc.

ANXuMHsI-Marus uim Hayka?

Bpenna nu ryOHas nomana?

['1e MOKHO KCIIOIB30BaTh OTPAOOTABIINE ABTOMOOMIbHBIC ITUHBI?
3HadeHUE PACTBOPOB ISl OMOJIOTUU ¥ MEAUIIMHBI.

W3 dero uzroraBnuBarot Oymary?

M3 yero coCTOUT OCHOBA >KEBATEIbHOW PE3UHKU?

HckycctBo oTorpaduu u Xumus.

HcTopust OTKpBITHS XUMHUYECKHUX 3JIEMEHTOB.

Kak BbLIEIAIOT 3QUpHBIE Macia U3 paCTEHUN?

Kak uzyvanu xiomnok?

9 ki1acc. Bo3Mo:kHbIe TeMbl IPOEKTOB. 3alUTa IPOEKTA B BUJIE TUIaKaTa,
MakeTa, KOMIbIOTEPHOH NMpe3eHTaluH, 000pKH MaTepHaioB MPECCHI,
HCCJIEI0BATENBCKOTO IPOEKTA.

Kto uzo6pen 6ymary?

Ko u3o0pen pe3suHoBbIie canoru?

KT0 oTKpBLT Kayuyk?

Jlaypeatst HoOeneBckoit mpeMun B 0071aCTH XUMUHU.

MoryT 511 0TXObI MOJMUATHIIEHA Pa3pyIIAThCI MUKPOOPTraHu3MamMu?
[InacTmaccel BUepa, CeroaHs, 3aBTpa.

[Touemy 3yOHOI MOPOIIOK 3aMEHWIH 3yOHOM nacTon?

[Touemy MoJieKyJibl O€iKa 3aKpy4YUBAIOTCS B CIIUPAJh?

[Touemy mpL1O MOET?

[ToueMy HaTypaIbHBIN MIETK 3aMEHSIOT UCKYCCTBEHHBIM?

[ToueMy neHOMIACT TAKOW JIETKUIL?

[Touemy moIMMEPBI YTPOKAIOT OKPYKAKOLIEH cpene?

[TpotyKThl NUTaHUS KaK XUMUYECKHE COSTUHEHUSI.

CoBpeMeHHbIE CTPOUTEIbHBIE MaTepUaibl B ApXUTEKType TOPOIOB.

Tabuanna pacnpeneieHnsi KOJIUIECTBA YACOB

Ne Kiace HasBanue pasnena, TeMbl KonnuectBo yacos
i
ABTOpCKas PaGouas
porpaMma nporpamma
8 kmacc | BBeaenue 3 3
1 Pa3nea 1. BemecTBa u xumnueckne | 41 43
SIBJICHHUSI ¢ MO3UIIUI ATOMHO-
MOJICKYJISIPHOTO Y4eHUsI
1. XUMHUYECKUE 3JIEMEHTHI U BellectBa B | 9 9
CBETE AaTOMHO-MOJIEKYJISIPHOTO YUEHUS
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2. XHWMHYECKUE pEeaKUU. 3aKOHbI 6 6
COXpPaHEHHUS MACChl U SDHEPTHH
3. MeTtonabl XUMUAH 2 2
4, BemectBa B okpy»karoieit Hac 6 6
MIPUPOJIE U TEXHUKE
5. [Tonsitue o razax. Bo3ayx. Kucnopon. |7 7
I'openue
6. OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 11 13
COCIMHEHU I
Pazgen 2. XumMnueckue 3JIeMEHTHI, 22 22
BelleCTBA U XUMHYECKHE PEAKIUH B
cBeTe YJIEKTPOHHOM TeopuH
7. CtpoeHnue aToma 3 3
8. [Tepuonnueckuii 3aKoH U 5 5
[leproanyeckas cucTeMa XUMUYECKUX
anemeHToB J[.M1.Menaenecera
9. CrtpoeHue BemecTBa 6 6
10. XHUMHUYECKHUE PEAKIUU B CBETE 8 8
ANEKTPOHHOU TEOPUU
PeszepBHoe Bpems: 4 0
Hroro: 70 68
9 kaacc | Teoperuueckne OCHOBbI XUMHU 14 15
1. XHUMHUYECKUE PEAKLUU U 3 4
3aKOHOMEPHOCTH UX MPOTEKaAHUS
2. PactBopsl. Teopus 11 11
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
DJieMeHThI-HeMeTaJJIbI U UX 31 31
BaKHelilMe coeMnHEeHUsI
3. OO1m1ast XxapakTepUCTHKA HEMETAIIOB 3 3
4. Bogopon — poxaaromiuii Bogy u 3 3
SHEPIUIo
5. l"anorenst 4 4
6. [Toarpynmna Kucnopoja u ee TUHIHYHbIe | 7 7

npeaACTaBUTCIIN
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7. [Toarpynna azoTa v ee TUIIMYHbBIE 6 6
MPEJICTaBUTEITH
8. [Toarpynmna yriepoaa 8 8
3 MeTtaJLiIbI 12 12
9. OO01me CBOMCTBA METAJLIOB 4 4
LO. Mertaibl TIaBHBIX U ITOOOYHBIX 8 8
MOATPYIII
4 OO0mme cBeenns 00 opranuvyeckux | 8 8
COCIMHEHUAX
L1. VYTI1eBOI0POIBI 4 4
12. Kucnoponconepxaiiue opranudeckue | 2 2
COEIMHEHNS
13. buonoruuecku BaxkHbple OpraHMueckue | 2 2
COEIMHEHNS
5 X¥UMHA U JKU3HD 2 2
14. UYenoBek B MUPE BEIIECTB 2 2
PesepBHOe Bpems 3 0
Hroro: 70 68
Hroro: 136 136

3.TemaTnueckoe MIaHMPOBaHMeE ¢ YKa3aHHEM KOJHMYECTBA YaCOB, 0OTBOAUMBIX
HAa 0CBOEHME KaK10H TeMbI
8 kiacc (68 yacos)

Pa3nessl, Tembl (k01- | OCHOBHBIE BH/IbI AeATeJbHOCTH | OCHOBHBIE  HANpPaBJICHHA

BO 4aCOB) o0yuarommxcst (Ha YPOBHE | BOCIIUTATEJIbHOM
YHHBEPCAJIbHBIX Y4eOHBIX JeHCTBHI) AeATeJbHOCTH

Beenenue (3 4) IIpeameTHbIC pesyabrarsl. | [latpuoTnyeckoe

l.Ilpenmer n 3anaum | Mcnons3oBaTh  MEXIPEIMETHBIE CBSI3U. | BOCIIMTAHUE

XUMUH Pasznuyars Tena u BemecTBa. 3HAKOMUTHCS | DKOJIOTUYECKOE BOCIIUTAHHE

2. Meroasl XUMHH. | C 7a0OPATOPHBIM 000PYIOBAHHEM. HpascTBeHHOE BocIMTaHKE

XHWMHUYECKUH S3BIK Cobuto/1aTh TEXHUKY 0€30M1aCHOCTH. Pu3nyecKoe BOCIIUTAHNE U
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3.IIpuembr oOpameHus
c 1a00paTOPHBIM
000pyTIOBaHUEM.
Crpoenue niameHu

PeryastuBabie Y'Y ]/.CamocTosTenbHO
OTpEeNATh IeId CBOEro OOy4eHWs,
CTaBUTh W (GOPMYIHPOBATh JUIsl ceOs
HOBBIC 33/1a4M B y4€0e M MMOo3HaBaTEIbHOM
JESITEIIbHOCTH, CaMOCTOSITENIbHO
TUTAHUPOBAThH ITYTH TOCTHXKEHUS TEJICH.
KomMMyHnkaTUBHbBIE

YV A.OpranuzoBbeiBaTh  COTPYAHUYECTBO,
paboTaThb MHAMBHUIYaJlbHO W B TpYIIE,
OCO3HAHHO UCIIOJIb30BATh pedeBbie
CPEIICTBA JJIsl BBIPAXKEHUSI CBOUX MBICIIEH U
OTpeOHOCTEN.

IHo3naBarensuble YYJ/. Onpenenars
MTOHSITHS, CO3/1aBaTh 000011IeHMS,
YCTaHABIIMBATh PUYUHHO-CIICACTBCHHbIE
CBsI3M, JCNIaTh BBIBOJBI, AHAIU3HPOBATH,
CpaBHUBAaTh M 0000mAaTh (PaKThl, CTPOUTH
JIOTHYECKOE paccyxaeHue,
peoOpa3oBbIBaTh uHpOpMaLIUIO U3
OJIHOTO BHJa B JPYroil (CXxemy B TEKCT),

IIPOU3BOJUTH IIOUCK nH(pOpMAIHH,
aHaJIU3UpOBAThH u OLICHUBATh eé
JOCTOBEPHOCTb.

(dbopMUpOBaHUE KYIbTYpPbI
310pPOBbSI
[Monmynsipuzanus
3HAHUM

Hay4YHBIX

Pa3nes 1. BemecTBa 1 XuMHu4ecKue siBJeHHS ¢ MO3UIUI AaTOMHO-
MOJIEKYJISIPHOTO YYeHHUS

(43 v)

1. Xumnueckue | [Ipeamernsbie pe3yabTarhbl. | DKOJIOTHYECKOE BOCIIUTAHUE
3JIeMEeHThI U | YCTaHaBIMBAaTh MEXKIPEAMETHBIE CBs3U. | HpaBCTBEHHOE BOCIIUTAHUE
BelmecTBa B cBeTe | Pa3nuuarhe NOHATUS «aTOM», «MOJIEKYJIAa», | DCTETUUECKOE BOCIIUTAHUE
aTOMHO- «xuMuueckuit  anemeHT».  OmnwuceBath | [lomynspuzarus Hay4HBIX
MOJICKYJISIPHOTO buznyeckue W XUMUYECKUE SIBICHUS. | SHAHHM

yuenus (94) CpaBHUBaTH CBOWCTBA BENIECTB.

1.dusnueckue u | Habmromate CBOICTBa BEILIECTB.

xuMuueckue spieHus. | CpaBHUBATh (U3MUECKUE U XUMUUYECKUE

2.Atombl. Monekynsl, | sBieHus. CoONOCTaBisATh  MOPOCThIE U

XUMHYECKHE CJIO’KHBIE BEIIIECTBA. Onpenenarsb

DJIEMEHTHI. @opMBbI | BAIGHTHOCTh ~ aTOMOB B OMHApHBIX

CYIIECTBOBAHUSA COCMHEHHUSIX. YMeTp  moib30BaThCA

XUMUYECKHX Ileproguueckol CHUCTEMOM XUMHUUYECKUX

AJIEMEHTOB B mipupoje. | anmementoB .M.  MenneneeBa  1mipu

3.BemectBa npocTeie U
CIIOKHBIE.

4.AtoMHO-
MOJICKYJIIPHOE YYCHHUE
B XHMHH.
OTHOCHUTENLHEIE
aToOMHas n
MOJIEKYJISIpHAST MaCCHI.
5.0THOCHUTENILHAS
MOJICKYJIIpHAasi Macca.
Macconas OIS
2JEMEHTA B

ONpeNeNICeHUN BaJeHTHOCTU. OnuUCHIBaTh
COCTaB MPOCTEUIINX COCIUHEHUM IO HUX
xumuueckuM  popmynam.  CocTaBisTh
dbopmynel  OMHAPHBIX COEOUHEHUW IO
M3BECTHOMN BAJIGHTHOCTH aTOMOB.
MopenupoBaTh CTpPOCHHE MOJIEKYJT
MeTaHa, aMMUaka, BOJIOpO/A,
XJIOPOBOIOPO/A. Ilonp30BaTnCs
uH(popMalel U3 IPyrux UCTOYHUKOB IS
IIOATOTOBKU KpaTKUX COOOIIIEHUT.
['OTOBUTH KOMIBIOTEPHBIE MpPE3EHTALUU
Mo Teme. PaccuuThIiBaTh OTHOCHUTEIHHYIO
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COCIUHCHHMU.
S.I1epunonnueckas
CHCTEMa XHWMHYECKUX
3JIEMCHTOB
J.1.Menneneena.
6.BaeHTHOCTD
XUMHYCSCKHUX
3JIEMCHTOB.
8.KonmnuecTBo
BEILIECTBRA. Moub.
Momnsipnas Mmacca.
Pacuetn o
XUMHYSCKUM

dbopmynam

MOJIEKYJISIpHYI0 Maccy 1o ¢opMylaMm
BEIECTB. PaccuMThIBaTH MAcCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa B COEIWHEHUHU.

PaccuuteiBath MOJISIPHYIO Maccy
BEILECTBA.
VYcranaBiauBath mpocTedime  (hopMyIIbl

BEILIECTB 110 MACCOBBIM JI0JISIM 3JIEMEHTOB.
Jluunoctubie YVYJ/. OuenuBate cC
HO3MLIMN COLUAIBHBIX HOPM COOCTBEHHBIE
MOCTYIKHU U MOCTYIKH JAPYrUX JIOJEH.
KomMMyHnKkaTUBHBIE

YV A.OpranuzoBbeiBaTh  COTPYAHUYECTBO,
paboTaTh HWHAMBUAYAJIBHO WM B TpYIIE,
OCO3HAaHHO HCI0JIb30BaTh pedeBbie
CpeZCTBa AJIsl BBIPAKEHUSI CBOMX MBICIIEH U
OTpeOHOCTEN.

Peryasitusabie Y'Y J/.CamocTosTeNbHO
ONpEAeNATh 1LEeIu CBOEro OO0y4eHws,
CTaBuUTh © (opMynupoBaTh Uil ceOst
HOBBIE 33/1a4M B y4€0e M 103HaBaTEIbHOMN
JIeSITEJIbHOCTH, CaMOCTOSITENIbHO
IUIAHUPOBAaTh IIYTH JIOCTHUIXKEHHUS LEJEeH,
OCO3HAHHO BbIOMpAThH HauboJee
s pexTUBHBIC CIIocoObI penieHus
yu4eOHBIX W  IO3HABaTEJIbHBIX  3ajad,
COOTHOCHTh CBOHU neicrBus c
IJIAHUPYEMBIMU pe3yJibTaTtamu,
OCYILECTBIISATh KOHTPOJIb cBoeH
JIESITEIBHOCTH B IPOLECCE JOCTHIKEHMUS
pe3yibTara, KOPPEKTUPOBATh CBOHM
JeicTBUS B COOTBETCTBUU c
WU3MEHAIOIIENCS ~ CUTyalluel,  BIAAETh
OCHOBaMH CaMOKOHTpPOJI, CaMOOLIEHKH,
IPUHATHS PEIIEHUH M OCYLIECTBIICHUS
OCO3HAHHOTO BbIOOpa B y4yeOHOH W
MIO3HABATEJILHON 1€ATEIbHOCTH.
Ilo3naBarenbubie YYJ. Onpenenstsb
MOHSATHS, CO3/1aBaTh 00001ieHus,
CaMOCTOSITENIbHO BbIOWpATh OCHOBaHUS U
KpUTEPUH ISt KJaccu(uKanuy,
YCTaHABJIMBATh PUYUHHO-CIIEACTBEHHbIE
CBSA3M, JEJIaTh BBIBOJBI, AHAIN3UPOBATH,
CpaBHMBaThb M 000011aTh (DaKThl, CTPOUTH
JIOTUYECKOE  pacCyXJCHHE, CO31aBaTh,
MPUMEHSTh U MpPeoOpa3OBbIBATh 3HAKH U
CHUMBOJBI ISl pelIeHHs Y4eOHbIX U
MO3HABATENIbHBIX 3a/1a4, MPeoOpa3oBbIBAThH
uHpOpPMAILIMI0O U3 OJHOTO BHJA B JPYroi
(cxeMy B TEKCT), MPOU3BOJAUTH TIOUCK
uHpopManuy, aHaAJTM3UPOBATh u
OIIEHUBATh €€ JOCTOBEPHOCTb.

2. XuMHuuecKue

Ilpeamernbie pe3yabraTrbl. OnuchBaTh

ITaTpuoTrueckoe
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peakuum. 3aKoHbI
COXpaHeHHUs] MAaCChl H
Hepruu (64)

1.CymHocTh
XUMHYECKHX u
MpU3HAKU ux
NPOTEKAHUS. TEIUIOBON
apdeKkT  XUMHYECKOH
pEaKIIHH.

2.3aK0HBI COXpaHEHUs
Macchl W JHEPIHUU.
YpaBHeHus
XUMHUYECKHUX PEAKIIHA.
3.Pacuetsl o
YpaBHEHUSIM
XUMHYECKUX PEAKIUM.
4. Tumbl XUMHYECKHX
peaxkuuii

OpOCTEHIINE XMMHUYECKME PEAKIHUU C
MOMOUIbI0 XUMUYECKUX YPABHEHUH.
KnaccugpunupoBaTh XMMHYECKHE PEAKLIUH.
AKTyanusupoBaTb 3HaHUS O IPU3HAKaX
XUMHUYECKHUX PeaKIuil.

CoctaBnsaTh  KIacCUPHUKAIMOHHBIE U
CpPaBHUTENIbHbIE  TaOMUIBI U CXEMBI,
OIOPHBIE KOHCIIEKTHI.

BbIUuCIIATE 0 XUMHUYECKUM YPABHEHUSM
Maccy WM KOJIMYECTBO BEILIECTBA IO
U3BECTHOM  Macce MM KOJMYECTBY
BELIECTBA OJIHOTO W3 BCTYNAIOLUX WIH
HOJIYYaIOIUXCs B PEaKLIMHU BELECTB.
Jluunoctuble YVYJ/. OuenuBate C
HO3MILHMN COLUAIBHBIX HOPM COOCTBEHHBIE
MOCTYIKHU U MOCTYIIKH JIPYTUX JTHOACH.
KoMmyHnkaTuBHbIC

YV A.OpranuzoBbeiBaTh  COTPYAHUYECTBO,
paboTaTb MHAMBHUIYaJlbHO U B TpYIIE,
OCO3HaHHO UCIOJIb30BATh peueBble
CPEJICTBA JJIsl BBIPAXKEHUSI CBOUX MBICIIEH U
moTpeOHOCTEH.

PeryasituBabie Y'Y J/.CamocTosiTensHO
onpeneNniaTh LEeIM CBOEro o0ydeHus,
CTaBUTh U (QOpMyIHpOBaTh ISl ceds
HOBBIE 33/1a4M B y4€0e M 103HaBaTEJIbHOMN

NeSITeTbHOCTH, CaMOCTOSITEIIEHO
IUIAHUPOBATh IYTH JIOCTUXKCHHUS LICJICH,
OCO3HAHHO BbIOMpAThH HauboJee
s¢dheKkTuBHBIE CHoCcOObI peueHus
y4eOHBIX W  TIO3HABaTEeNBHBIX  3ajad,
COOTHOCHTH CBOHU neicTBUS c
TUTAHUPYEMBIMH pe3yabTaTamu,
OCYILIECTBIISATh KOHTPOJIb cBoeH
JeSITETHHOCTH B TPOIECCE JTOCTHIKECHUS
pe3yibTara, KOPPEKTUPOBATh CBOH
NercTBUS B COOTBETCTBUU c
U3MEHSIOIEHC  cUTyauueld,  BIAJETh
OCHOBAaMH CaMOKOHTPOJISI, CaMOOIICHKH,

NPUHATUSA PEHIEHU U  OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B Yy4yeOHOH H
IMO3HABATEIHLHON JICITEIbHOCTH.
IHo3naBarenbnsbie YY /. Onpenensts

MOHATHS, CO3/1aBaTh 0000ILEHMS,
CaMOCTOSITENIbHO BEIOMPATh OCHOBAHUS U
KPUTEPHH TS KIacCu(UKaIIH,
yCTaHABJIMBAThH MIPUINHHO-CIICCTBEHHBIC
CBSI3H, JIeNaTh BHIBOBI, aHAIN3HPOBATH,
CpaBHUBATh U 0000111aTh (haKThl, CTPOUTH
JIOTHYECKOE PaCCyXkIEHUE, CO3/1aBaTh,

BOCIIUTAHUE
DKOJIOTHYECKOE BOCIIMTAHUE
HpaBcTBeHHOE BOCTIUTaHHE
®duU3nUeCKOe BOCIIUTAHUE U
(hopMHUpPOBaHKE KYJIbTYPHI
310pPOBbS
[Monmynsipuzanus
3HAHUH

Hay4YHBIX
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MIPUMEHSITh U TPEOOPa3OBLIBATh 3HAKU U
CUMBOJIBI JIJISl pEIICHUS YICOHBIX U
MO3HABATENIBHBIX 33]1a4, TPEOOPa30BHIBATh
nH(OpPMAIIHIO U3 OAHOTO BUJA B IPYTOU
(cxeMmy B TEKCT), TPOU3BOAUTH TIOMCK
UH(pOpPMAIINH, AaHATTM3UPOBATH U
OILICHUBATh €€ JIOCTOBEPHOCTb.

3. Metoasl
(29)
1.Metonpl, CBsI3aHHBIC
C HEMOCPEeACTBEHHBIM
W3yYEHUEM  BEILECTB:
HaOJII0IeHuE,
ONHUCcaHue, CpaBHEHUE,
XUMHYCSCKHI
IKCIIEPUMEHT.

2. Ilousarue
WHJIUKATOpax.

3. XuUMHYECKHH SI3BIK

XUMHUH

00

IIpeamerHbie pe3yabTathl. Habnronath
JEMOHCTPUPYEMBIE M CaMOCTOSITEIILHO
IIPOBOJUMBIE OIIBITHI. OnwuceiBath
CBOMCTBA M3y4acMbIX BEIIECTB HA OCHOBE
HAOJIIOJIEHUN 3a MX NPEBPALICHUSIMH.
Yuutscs MIPOBOJIUTH XUMUYECKUN
AKCIIEPUMEHT. Cobnronate  TEXHUKY
0€301MacHOCTH.

Hcnons3oBate METOA CpPaBHEHHs IIpU
XapaKTEPUCTUKE CBOWCTB BELIECTB.
Jluunoctuble YVYJ/. OunenuBate ¢
HO3MILIMU COLUMAIBHBIX HOPM COOCTBEHHbBIE
MOCTYIKHU U MOCTYIKH JIPYTUX JTHOACH.
KoMmyHnkaTuBHbIC

YV A.OpranuzoBbiBaTh  COTPYAHUYECTBO,
paboTaTh HMHIMBUAYAJIBHO WU B TpYMIE,
OCO3HAHHO HCIOJIb30BaTh pedeBbie
CPEICTBA JJIs BEIPAKEHUS CBOUX MBICIIEH U
noTpedHOCTEN.

Peryasituabie Y'Y J.CamocTosTENBHO
ONpeeNaTh ILeIu CBOEro OoO0y4eHws,
CTaBUTh U (opMynaupoBaTh Ui ceOst
HOBBIE 3aJ1a4M B yu€Oe UM MO3HaBaTeIbHOU

JIeSITeIIbHOCTH, CaMOCTOSTEIHHO
MJIAHUPOBATh MYTH JOCTHOXKCHHS IIeJeH,
0CO3HAHHO BBIOMpAThH Hauboee
s pexTuBHBIC CIoOCcOObI pereHus
yueOHBIX W  TO3HABaTEeNbHBIX  3ajad,
COOTHOCHUTh CBOH JIeHCTBUSA C
MJIAaHUPYEMBIMU pe3ynbTaTamy,
OCYIIECTBIISITh KOHTPOJIb cBoeH
JEATETbHOCTH B MPOLECCE JIOCTUKEHUS
pe3ynbTara, KOPPEKTUPOBATh CBOH
e CTBUSA B COOTBETCTBUH c
W3MEHSIONICHCS  CUTYyaluen, BJIAJICTh
OCHOBaMHU CaMOKOHTPOJIS, CaMOOIICHKH,

IPUHATHS PEIIEHUH M OCYUIECTBIICHUS
OCO3HAHHOTO BbIOOpa B y4yeOHOH H
[IO3HABATEJILHON 1€ATEIBHOCTH.
ITo3naBartenbnbie YY /. Onpenensts
MTOHSATHS, CO3/IaBaTh 0000IICHHS,
CaMOCTOSITENIbHO BBIOUPATh OCHOBAHUS U

HpascTBeHHOE BOCcIIUTaHKE
du3n4ecKkoe BOCIIUTAHNUE U
(bopMUPOBaHKE KYJIBTYPHI
310pOBbs
[Honynapusanus
3HaHUI

HAay4YHBIX
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KPUTEPHH IS KJIacCu(UKaIu,
yCTaHaBJIMUBATh IPUYUHHO-CIICACTBEHHBIE
CBSI3M, JI€JIaTh BbIBO/Ibl, aHAIIM3UPOBATH,
CpaBHUBATh U 000011aTh (haKThl, CTPOUTH
JIOTMUYECKOE PacCyXk/IeHUE, CO3/1aBaTh,
IPUMEHSATH U IPe0OPa30BbIBATH 3HAKU U
CHUMBOJIBI U1l peIlIeHHs] y4eOHbIX U
[I03HABATENbHBIX 337124, IPe0OPa30BLIBAT
UH(POPMALIKIO U3 OJTHOTO BU/IA B IPYTOi
(cxemy B TEKCT), IPOU3BOJAUTD ITOUCK
uHpOpMaIINH, aHATU3UPOBATH U
OLICHUBATH €€ JOCTOBEPHOCTD.

4. BemecrBa B
OKpYXKaKIIei Hac
npupoae M TeXHHKe
(64)

1.Yucteie BemiecTBa U

cMmecu.  2.PaznencHue
CMeceH. Ouncrka
BEIICCTB.

3.Ilonsarue 0
pacTBopax

4.YcnoBus HM3MEHEHHS
pacTBOPUMOCTH
TBEPBIX u
ra3000pa3HbIX
BEIIECTB

5.TerioBbie 3P PEKTHI
IIPU paCTBOPEHUU

IIpeamerHbIe pe3yJibTaThl.
VYcraHaBnuBaTh MEXIPEIMETHBIE CBS3H.
YuuThcs IIPOBOJIUTH XUMUYECKUN
skcnepuMeHnT. Habmomare mnpeBpaiieHus
U3y4aeMbIX BEILIECTB. OnuceiBaTh
CBOICTBa BELIECTB U CMECed B XOe
JIEMOHCTPAllMOHHOTO U J1TaOOpaTOPHOIO
sKcrepuMeHTOB.  CpaBHUBATh  YUCTHIE
BEIIECTBA M CMECH. YMETb pa3JelsiTh

CMECH. HpOBOI{I/ITI) OYMCTKY BCHICCTB
OTCTanBAaHUECM, (1)I/IJ'II>TpOBaHI/ICM,
BBIITAPpUBAHUCM. I[eﬂaTI) BBIBOJbI nus3

pe3yabTaTOB MPOBEAEHHBIX XUMHUYECKHX
onbIToB. COCTaBIIATEH KIACCUPUKAITIOHHBIE
CXEMBI. [TpumensTH CHUMBOJIMKO-
rpaguyecKkue  CpeacTBa  HArJISAHOCTH.
Beruucnsarte MacCOBYIO JIOJIIO
pacTBOPEHHOrO0 BEIIECTBA B  pacTBOpeE.
[TpuroraBnuBaTh  pacTBOpbl  3aJaHHOMN
KOHIEHTpaIUH. [Tonb30Batbes
uHpopManueil u3 Apyrux UCTOYHUKOB JIJIsS
MOATOTOBKU KPATKUX COOOIIIEHUIA.
['OTOBUTH KOMIIBIOTEpHBIE IPE3ECHTALMU
0 TEME.

Jluunoctuble YY/. OuenuBatb ¢
MO3UIMHN COLIMAJIBHBIX HOPM COOCTBEHHBIE
MOCTYIKHU U MOCTYIKH IPYTUX JTHOACH.
KommyHukaTnBHble
YVYA.OpranuzoBbeiBaTh  COTPYAHUYECTBO,
paboTaThb MHAMBHUIYaJlbHO W B TpYIIE,
OCO3HAaHHO HCII0JIb30BaTh pedeBbie
CpEJICTBA JJIsl BBIPaXKEHUSI CBOUX MBICIIEH U
notpeOHOCTEH.

PeryastuBubie Y'Y ]/I.CamocTosTENBHO
ONpeNeNiaTh LEeIM CBOEro OO0ydYeHus,
CTaBUTh U (QOopMyIHpoOBaTh ISl ceds
HOBBIE 33/1a4M B yu€0e M Mo3HaBaTeIbHOM

DKOJI0rM4ecKoe BOCIIUTaHNE
HpascTBeHHOE BOocIIUTaHKE
dusnyeckoe BOCIIUTAHNE U
(GopMHUPOBAaHUE KYJIBTYpPbI
310pOBbs
[Honynapusanus
3HAHUU

HAay4YHBIX
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JIeITEeILHOCTH, CaMOCTOSITEJILHO
IJIAHUPOBATh MYTH JOCTUXKEHHS LENEH,

OCO3HAHHO BBIOMPATH HauOosee
s¢dheKkTUBHBIE CIIoCcOOBI perieHus
yueOHBIX W  MO3HABaTeNIbHBIX  3ajad,
COOTHOCHUTD CBOU JIEUCTBUSA c
IJIAHUPYEMBIMU pe3ynbTaTamu,
OCYILIECTBIATD KOHTPOJIb cBOEH
JIEATEIbHOCTH B IPOLECCE JIOCTUKEHUS
pe3ynbTara, KOPPEKTUPOBATh CBOU
JIEHCTBUS B COOTBETCTBUU c
U3MCHSAIOIIEHC ~ CUTyallMel,  BIAJETh
OCHOBaMHU CAMOKOHTpPOJIS, CaMOOILICHKH,

NPUHATUS PEHICHUH UM  OCYIIECTBICHUS
OCO3HAaHHOTO BbIOOpa B Yy4YeOHOU WU
IIO3HABATEIILHON JEATEIbHOCTH.
ITo3naBartenbubie YY /. Onpenensts

IOHATHS, CO3/1aBaTh 0000IICHHUS,
CaMOCTOSITENIbHO BEIOMPATh OCHOBAHUS U
KPUTEPHU TS KIIAaCCUPUKALIAH,
YCTaHABIIMBATh IPHYNHHO-CIIC/ICTBEHHBIC
CBSI3H, JIEJIaTh BBIBOJIbI, aHATM3UPOBATH,
CpaBHUBATh M 0000IaTh (haKThI, CTPOUTH
JIOTUYECKOE pacCyXJIeHue, CO3/1aBaTh,
MIPUMEHSTh U TPE0OPa3OBbIBaTh 3HAKU U
CUMBOJIBI JIJISl PEIICHUS YICOHBIX U
MO3HABATENBHBIX 33/1a4, TPE0OPa30BHIBATH
UH(POPMALIHIO U3 OJTHOTO BU/IA B IPYTOi
(cxemy B TEKCT), MPOU3BOJIUTD MTOUCK
uH(pOpMaIUY, aHATTU3UPOBATh U
OLIEHUBATh €€ JT0CTOBEPHOCTb.

5. IlousiTe 0 rasax.

Bozayx. Kwucaopoa.
I'openue (74)
1.IlonatTue o Tazax.
3akoH ABorazpo.
2.Bo3nyx
3.0THOCHUTEIbHAS
IJIOTHOCTH ras3os.
4. Kucnopon

[Tomyuenue kuciaopoaa
B MIPOMBIIIJIEHHOCTH U
1abopaTopuH.
XUMHUYECKHE CBOWCTBA
n IIPUMCHCHHUEC
KHCTIOpo/ia

IIpeamerHbie pe3yJabTaThl.
Mcnonb30BaTh  MEXKIPEIMETHBIE — CBS3H.
Mcronp30BaTh MPUMEPHI PEHICHUS THIIOB
3ajiay, 3aJJaYHUKU C MPUBEAEHHBIMUA B HUX
ajnropuTMamMu pemreHus 3amad. O6o0maTh
U CHUCTEeMaTU3UpOBaTh  3HaHUA 00
M3YUEHHBIX BEIIECTBaX. YUHUTHCS pEIIaTh
UCCIIEI0BATEIbCKUM ITYTEM MTOCTABICHHYIO
npobinemy. Habmronate  mpeBparieHus
U3y4aeMbIX BEIIIECTB. OnwuceIBaTh
CBOWCTBA BEIIECTB B XoJe
JEMOHCTPAIIMOHHOTO W JTAOOpaTOPHOTO
HKCIEPUMEHTOB. YUHUTBCA  PACKPBIBATH
NPUYHUHHO-CJIC/ICTBEHHYIO CBSI3b  MEXKIY
($U3NUEeCKUMHU  CBOICTBaMHU HM3y4aeMOro
BellecTBa U crnocobaMu ero coOupaHusl.
[IpuMeHATh TONyYeHHBIE 3HAHUS IPH
MPOBEICHUN XMMHUYECKOTO IKCIIEPUMEHTA.

DKOJIOTHYECKOE BOCITMTAHUE
HpaBcTBeHHOE BOocniUTaHME
duzndyeckoe BOCOUTAHNE U
dbopMUpOBaHUE KYIbTYpPhI
310pOBbS
[onynapusanus
3HAHHI

HAyYHBIX
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VYcraHaBIMBaTh CBS3b MEXIY CBOWCTBAMHU
BellecTBa M ero npumeHennem. OTOuparhb
HEOOXOUMYI0 HH(POpPMAIUI0 U3 Pa3HbIX
HMCTOYHHKOB.

['0OTOBUTh KOMIBIOTEpHBIE MPE3EHTALUU
0 TeME.

JInunoctuble YYJ. OuenuBarth ¢
MO3UILIMHA COLIMAJIBHBIX HOPM COOCTBEHHBIE
MIOCTYIKHU U OCTYIIKH IPYTUX JIOACH.
KoMmyHnkaTuBHbIE
YVY.OpranuzoBeiBaTh  COTPYIHHYECTBO,
paboTath WHAMBUIAYaIbHO WU B TpYIIIE,
OCO3HaHHO HCII0JIb30BAaTh pedeBbie
Cpe/ICTBa JJIsl BBIPQXKEHUSI CBOMX MBICIIEH U
moTpeOHOCTEH.

PeryastuBubie YV J.CamocTosiTenbHO
OTpeeNaTh I[elu CBOEro oO0y4eHws,
CTaBUTh U (QOpMyIHpOBaTh ISl ceds
HOBBIE 33J1auM B yuéOe M M03HABATEIbHOU

JIeITEILHOCTH, CaMOCTOSTENILHO
IUTAHUPOBATh TYTH JIOCTIDKEHUS IIEJICH,
O0CO3HAaHHO BBIOMPATH Hauboee
3¢ dheKTUBHBIE CIoCcoObI peleHus
yueOHBIX W  TMO3HABaTENbHBIX  3ajad,
COOTHOCHUTh CBOH JIeHCTBUSA C
MJIAHUPYEMBIMU pe3ynbTaTamu,
OCYIIECCTBIISATh KOHTPOJTb CBOEH
JIEATETLHOCTH B IPOIECCE JIOCTHUKCHUS
pe3yibTarta, KOPPEKTHPOBATH CBOH
JefcTBUA B COOTBETCTBUU c

M3MEHSIOWICHCS  CUTyaluen, BJIAJICTh
OCHOBaMHU CaMOKOHTpOJI, CaMOOLIEHKH,
NPUHATHUS PEIIEHUH U OCYUIECTBIICHUS
OCO3HAaHHOTO BbIOOpa B yueOHOH U
ITO3HABATEJIBHON JEATEIbHOCTH.
ITo3naBartenbubie YV /. Onpenensts

MTOHSTHS, CO3/IaBaTh 0000IICHHS,
CaMOCTOSITENIbHO BBIOUPATh OCHOBAHUS U
KpUTEpUU I KIacCUPUKALINH,
YCTaHaBIMBATh IPUUNHHO-CJIEICTBEHHBIE
CBSI3M, JICJIaTh BBIBOJIbI, aHATM3UPOBATH,
CpaBHHMBATh U 0000111aTh (AKThI, CTPOUTH
JIOTUYECKOE PACCyXKIEHHUE, CO3/1aBaTh,
MIPUMEHSTh U TPE0OPa30BhIBaTh 3HAKU U
CUMBOJTBI JIJISL pEIICHHS YICOHBIX U
MO3HABATENBHBIX 33]1a4, TPe0OpPa3OBHIBATh
nH(OPMAILIKIO U3 OAHOTO BUJA B IPYTOH
(cxemy B TEKCT), MPOU3BOJAUTH MTOUCK
uH(pOpMaIli1, aHATTU3UPOBATh U
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OLICHUBATH €€ JOCTOBEPHOCTD.

6. OCHOBHBIE KJIACChI
HEOPraHu4ecKHuX
coennuenuii (134)
1.Knaccudukanus
HEOPTraHUYECKHUX
COCTUHEHUN.
2.0Kcupl.

3.Ilonsarue 0
TUAPOKCHIAX

4 Knaccuduxanus
KHUCJIOT

5.Cocras,
HOMEHKJIATypa COJIEH,
6. XMHYECKHE
CBOMCTBA OKCHOB.

7.I1onsTue 00
amM(OTEPHOCTH.
8.I'eneTnueckass CBA3b
HEOPTaHUYECKUX
COEeIMHEHUI.

IIpeameTrHbie pe3yabrathbl. VccienoBaTh

CBOIiCTBa H3y4aeMbIX BEIIECTB.
HabGmonate ¢Qu3nyecKkue W XUMHYECKHE
NpeBpalleHus]  M3y4aeMbIX  BEIIECTB.
OnuceiBaTh XUMUYECKUE peakiuuu,
HabII01aeMbIe B XoJe

JEMOHCTPAlIMOHHOTO U J1a00pPaTOPHOTO
OKCIIEpUMEHTOB. JlenaTte  BBIBOABI W3
pEe3yJbTaTOB MPOBEAEHHBIX XUMHYECKUX
ombiToB. KitaccupunupoBars u3ydaemble
BemiecTBa. COCTaBIATh GOPMYIIBI OKCHIOB,

KHCJIOT, OCHOBaHH, CoJIeH.
Xapakrepu3oBaTb COCTaB M  CBOMCTBa
BEILECTB OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEMHEHHI.
3anuceiBaTh ~ YpaBHEHUSI  XUMHUYECKHUX
peaKkuum.

OcymiecTBISITh ~ T€HETHYECKYHO  CBS3b
MEKY KJIaCCaMHt HEOPraHUYECKUX
COEeIMHEHU.

Jluunoctuble YVYJ/. OunenuBate ¢

HO3MILIMU COLUMAIBHBIX HOPM COOCTBEHHbBIE
MOCTYIKHU U MOCTYIKH JIPYTUX JTHOACH.
KoMmyHnkaTuBHbIC

YV A.OpranuzoBbiBaTh  COTPYAHUYECTBO,
pa0oTaTh HMHAMBUAYAJIBHO M B TpYIIeE,
OCO3HAaHHO UCIIOJIb30BATh pedeBbie
CPEJICTBA AJIs1 BBIPAXKEHUSI CBOUX MBICIIEH U
noTpedHOCTEN.

Peryasituabie Y'Y ]/I.CamocTosTensHO
ONpeNeNaTh LEIH CBOEro  00ydeHus,
CTaBUTh U (opMynaupoBaTh Ui ceOst
HOBBIE 3aJ1a4M B yu€Oe UM MO3HaBaTeIbHOU

JIeSITeIIbHOCTH, CaMOCTOSTEIHHO
MJIAHUPOBATh MYTH JOCTHIKCHUS IICJICH,
0CO3HAHHO BBIOMpAThH Hauboee
s pexTuBHBIC CIoOCcOObI pereHus
yueOHBIX W  TO3HABaTEeNbHBIX  3ajad,
COOTHOCHUTh CBOH JIeHCTBUSA C
MJIAaHUPYEMBIMU pe3ynbTaTamy,
OCYIIECTBIISTh KOHTPOJIb cBoeH
JIEATETbHOCTH B MPOLECCE JIOCTUKEHUS
pe3ynbTaTa, KOPPEKTUPOBATh CcBOU
e CTBUSA B COOTBETCTBUHU C
H3MEHSIONIEHCS CUTYyalHe, BJIAJICTH
OCHOBaMHU CAMOKOHTPOJIS, CaMOOIICHKH,

NPUHATUS PEIICHUH MW  OCYILECTBICHUS
OCO3HAaHHOTO BbIOOpa B yueOHON U
ITO3HABATEJIBHON JEATEIbHOCTH.
ITo3naBartenbubie YY /. Onpenensts

DKOJIOTHYECKOE BOCIIMTAHUE
HpascTBeHHOE BOCTIUTaHUE
duznyeckoe BOCOUTAHUE U
(hopMHUpPOBaHKE KYJIbTYPHI
310pPOBbS
[Monmynsipuzanus
3HAHUH

Hay4HbIX
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MOHSTHS, CO3/1aBaTh 000O0IICHHS,
CaMOCTOSITENILHO BBIOUPATh OCHOBAHUS U
KPUTEPUU IS KIIaCCUDUKALIIH,
YCTaHABIIMBATh TPUYUHHO-CIIC/ICTBEHHBIC
CBSI3H, JIeJIaTh BBIBOJIbI, aHAIM3UPOBATh,
CpaBHUBATh K 00001aTh (haKThI, CTPOUTH
JIOTUYECKOE paccyKJIeHue, CO3/1aBaTh,
MPUMEHSTh U IPE0Opa3OBbIBATh 3HAKU U
CUMBOJIBI JIJISl pEIICHUS YICOHBIX U
MO3HABATENBHBIX 33/1a4, TPE0OPa30BHIBATH
nH(OPMAIIHIO U3 OAHOTO BUA B IPYTOU
(cxemy B TEKCT), IPOU3BOJAUTD ITOUCK
uH(pOpMalUY, aHATM3UPOBATD U
OILICHUBATh €€ JOCTOBEPHOCTb.

Paznen 2. Xumuuyeckue 3jieMeHThl, BellleCTBA M XUMHYeECKHE
peaKi U B CBeTe YJIEKTPOHHOI Teopuu (224)

7. Crtpoenmne artoma
(39)

1. CocraB i
BaKHEHIIINE
XapaKTePUCTUKU
aToMma.

2.M30TOMEL.
XUMHYECKUH 3JIEMEHT
3.Ctpoenue
3JICKTPOHHBIX
000JI0YEeK aTOMOB

IIpenmerHble pe3yJbTaThl.
Hcnonp30BaTh  MEXIPEAMETHBIE — CBA3M.
MopenupoBaThb CTpOCHUE aToMa.
OnpenensTb  HNOHATHA  «XMMHYECKHU
AIIEMEHT», «TIOPSAIKOBBIH HOMEpP»,
«MaccoBOE YHCIIO, «U30TOI,
«OTHOCHUTCIIbHAasA aTOMHas Macca»,
«BJIEKTPOHHAsT 000JI0YKa», «3JIEKTPOHHBIN
cion».Jlenarp YMO3aKJIIOUECHHS 0
Xapakrepe WU3MEHEHUS CBOIICTB

XUMHYECKHX DJIEMEHTOB C YBEIMYECHUEM
3apsAn0B  aroMHbIX snep. [losnb3oBarbesd
uH(popMalen U3 Ipyrux UCTOYHUKOB IS
MOJrOTOBKH KPaTKHX COOOIIEHUH.
['OTOBUTH KOMIIBIOTEpHBIE MPE3CHTALUU
10 TEME.

Jluunoctuble YY/. OuenuBatb ¢
MO3UIUHN COLIMATIBHBIX HOPM COOCTBEHHBIE
MOCTYIKHU U MOCTYIKH IPYTUX JTHOACH.
KommyHukaTuBHble
YVYA.OpranuzoBeiBaTh  COTPYAHHYECTBO,
paboTaTb MHAMBHUIYyaJlbHO W B TpYIIE,
OCO3HaHHO HCIIO0/Ib30BaTh pedeBbIe
CpencTBa IS BBIPA)KEHUS CBOMX MBICIIEH U
notpeOHOCTEH.

PeryastuBubie Y'Y ]/I.CaMmocTosTENBHO
OnpeneNniaTh LEIH CBOEro  OO0ydYeHus,
CTaBUTh U (QOopMyIHpoOBaTh [isl ceds
HOBBIE 33/1a4M B yu€0e M Mo3HaBaTeIbHOM

NeSITeTbHOCTH, CaMOCTOSITEITEHO
IUTAHUPOBATh TYTH JIOCTIDKEHUS LeTeH,
OCO3HAHHO BbIOMpAThH Hauboee
s¢heKkTuBHBIE CIOoCOObI pereHus

DKOJIOTHYECKOE BOCIIMTAHUE
HpaBcTBeHHOE BoCcniUTaHUE
duznyeckoe BOCOUTAHNE U
dbopMUpOBaHUE KYIbTYpPbI
310pOBbsI
[Honynsapusanus
3HAHUH

HAyYHBIX
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y4eOHbIX UM  IIO3HABaTEIbHBIX  3a/ady,
COOTHOCUTD CBOHU JEUCTBUS c
IUIAHUPYEMBIMU pesyJspTaTamy,
OCYLIECTBIIATh KOHTpPOJIb cBOEH
JEATEIIBHOCTH B IIPOLECCE AOCTHKCHHUS
pe3ynbTara, KOPPEKTUPOBATh CBOU
JIEeUCTBUSA B COOTBETCTBUU c
U3MCHSAIOIIEHCS ~ CUTyalMel,  BIAJETh
OCHOBaMHU CaMOKOHTPOJII, CaMOOLICHKH,

NPUHATUS pEHICHUH UM  OCYIIECTBICHUS
OCO3HAaHHOTO BbhIOOpa B Yy4YeOHOU WU
IIO3HABATEIIBHON JEATEIbHOCTH.
ITo3naBartenbubie YY /. Onpenensts

MIOHSTHS, CO3/IaBaTh 000O0IICHHS,
CaMOCTOSITENIbHO BEIOMPATh OCHOBAHUS U
KPUTEPHUU IS KIIACCUPUKALINAH,
YCTaHaBIIMBATh IPUUNHHO-CJICICTBEHHBIE
CBSI3H, JIeJIaTh BBIBOJIbI, aHATM3UPOBATH,
CpaBHUBATh M 00001IaTh (haKThI, CTPOUTH
JIOTUYECKOE pacCyXJIeHue, CO3/1aBaTh,
MPUMEHSITh U TPE0OPa3OBbIBaTh 3HAKU U
CUMBOJIBI JIJISl PEIICHUS YICOHBIX U
MO3HABATENBHBIX 33/1a4, TPE0OPa30BHIBATH
WH(POPMALIHIO U3 OJTHOTO BU/IA B IPYTOM
(cxemy B TEKCT), MPOU3BOIUTD ITOUCK
uH(pOpMalUU, aHATU3UPOBATh U
OILICHUBATh €€ JOCTOBEPHOCTb.

8. Ilepuoamueckmii
3aKOH "
Ilepuoauyeckas
CHCTEeMAa XHMHYECKHUX
3JIEMEHTOB AN.
MennesieeBa (54)
1.Ilepnognueckas
cucreMa B CBETE
CTPOEHHUSI aTOMA.
2.Duznyeckuii  CMbICT
HOMEpAa Iepuona |
TPYIIIBL.
3.XapakTepucTuka
XUMHYECKHUX
JJIEMEHTOB HAa OCHOBE
UX  TOJOXEHHs B
[IEPUOIUYECKON
CUCTEME.

IIpenmerHble pe3yJbTaThl.
Knaccugunuponats U3Y4YECHHBIE
XUMHUYECKHE 3JIEMEHTBl U UX COEIMHEHUS.
CpaBHMBaTh CBOICTBa BELIECTB,

MMpUHAJIC)KANMNX K PpPasHbIM KiaccaMm,
XAMHUYCCKUEC JJICMCHTHI PpPAa3HbIX TPYIII.

VYcranaBiuBaTh BHYTpH- u
MEXINpeAMETHbIE CBsi3U. OnucelBate u
XapaKTepu30BaTh  CTPYKTYpPy  TaOJIMIIbI

«Ileprognyeckas cuUcTeMa XUMHUYECKHUX
anemenToB .. MenneneeBa» (KopoTkas
dopma).Paznuuate mepuoABI,  TPYIIIHI,
IJIaBHBIE W TOOOYHBIE  MOATPYIIIBL.
XapakTtepus3oBaTh XMUMHYECKUE 3IIEMEHTBI
no nojoxeHutro B Ilepuoamueckoit
cucTeme AN. Menpeneena.
CTpyKTypHpoBaTh Marepuanl O XU3HU U
nestenpHocTH [, MenaeneeBa, 00
YTBEPXKJICHUH YYEHUS O MEPUOJUYHOCTH.
Ot6upars wuWHpOPMALIMIO W3  JAPYTHX
HMCTOYHMKOB JUIS TOATOTOBKH KPaTKHUX
COOOIIIECHUH.

ITatpuoTnueckoe
BOCIIUTAHUE
DKOJIOTHYECKOE BOCITMTAHHE
HpaBcTBeHHOE BOocIUTaHKE
®Ou3nUecKoe BOCIIUTAHUE B
dbopMUpOBaHUE KYIbTYpPhI
310pOBbS
[onynapuszanus
3HAHHH

HAyYHBIX
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['OTOBUTH KOMIIBIOTEpHBIE MPE3EHTALUU
10 TEME.

JInunoctuble YYJ. OuenuBarth ¢
MO3UILIMHA COLIMAJIBHBIX HOPM COOCTBEHHBIE
MOCTYIKHU U MOCTYIIKH JIPYTUX JTIOACH.
KoMmyHnkaTuBHbIE
YVY.OpranuzoBsiBaTh  COTPYIHHYECTBO,
paboTath WHAMBUIAYAIbHO WU B TpYIIIE,
OCO3HAHHO HCIOJIb30BATh pedeBbie
Cpe/ICcTBa JJisl BBIPQXKEHUSI CBOMX MBICIIEH U
moTpeOHOCTEH.

PeryastuBubie  YYJ/.CamocTosiTenbHO
ONpeeNiaTh Ield CBOEro oO0y4eHws,
cTaBuUTh u (opmynupoBarh Uit ceOst
HOBBIE 3aJlauM B yuéOe M MO3HaBaTEIbHOU

JIeATEeTbHOCTH, CaMOCTOSITEJIbHO
IUTAHUPOBATh MYTU JIOCTHKEHUS LeTei,
OCO3HAHHO BBIOMPATH HauOosee
3¢ heKTUBHBIE CIocoObI peleHus
yueOHBIX W  TMO3HABaTeNIbHBIX  3ajad,
COOTHOCHUTH CBOH JIEUCTBUSA c
TJIAHUPYEMBIMU pe3ylbTaTamu,
OCYIIECTBIISITh KOHTPOJIb CBOCH
JESTEIbHOCTH B TIPOIECCEe JOCTUKCHHS
pe3ynbTara, KOPPEKTHPOBATH CBOU
JeicTBUS B COOTBETCTBUU c

U3MEHSAIOIIEHCS ~ CUTyallMel,  BIIAJETh
OCHOBaMHU CaMOKOHTpOJI, CaMOOLIEHKH,
IOPUHATHUSL PEIIEHUH M  OCYLIECTBIICHUS
OCO3HaHHOTO BbIOOpa B yueOHON U
ITO3HABATEJIBHON JEATEIbHOCTH.
ITo3naBartenbubie YV /. Onpenensts

MOHATHS, CO37aBaTh 0000IEHNS,
CaMOCTOSITENIbHO BEIOMPATh OCHOBaHUS U
KPUTEPHH IS KIaccu(uKaIum,
yCTaHaBJIMBATh PUYUHHO-CIICICTBEHHbIE
CBSI3H, JIENATh BBIBOJBI, aHAIN3UPOBATH,
CpaBHHMBATh U 0000111aTh (AKThI, CTPOUTH
JIOTUYECKOE pacCyXJIeHUE, CO3/1aBaTh,
NPUMEHSTH U IPe00pa30BhIBATh 3HAKH U
CHUMBOJIBI JIJIsl peIlieHHs] y4eOHbIX U
MO3HABATENbHBIX 337124, TPe0OPa30BHIBAT
UH(OPMALIHIO U3 OJTHOTO BU/IA B IPYTOi
(cxeMy B TEKCT), IPOU3BOIUTH ITOUCK
uH(pOpMaINH, aHATU3UPOBATH U
OLIEHUBATh €€ I0CTOBEPHOCTb.

9. Crtpoenne
BenlecTBa (64)
1. Xumuueckasi CBSI3b.

IIpeameTHbIC pe3yabTarhl.
PasrpaHnuuBaTh MOHATHUS «XUMHYECKAS
CBA3bY, «KPHUCTAJUIMYECKass PpPEHIETKay.

DKOJIOTHYECKOE BOCIIUTAHUE
HpaBcTBeHHOe BocniuTanue
dusnyeckoe BOCIIUTAHUE U
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2.KoBaneHTHast CBI3b
U €€ BUALI

3.MonHas cBI3b
4.CTeredb OKMCIICHUS.
S.ompeneneHue
CTCIICHH OKHUCJIICHHUS H
cocTaBieHue GopMyJ
6.Kpucrannuueckoe
CTPOCHHE BEIIIECTBA.

0O000mars OHATHS «KOBaJICHTHAS
HETOJISIpHAS CBSI3bY, «KOBAJICHTHAsI
MOJSIPHAsE ~ CBA3B», «HUOHHAs  CBA3bY,
«MOHHAsl  KPUCTANIMYECKash  PeIETKa,
«aTOMHAsl KPUCTAJUIMYECKAss PpEIIETKa,
«MOJIEKYJIsipHast KpUCTaJUTMYecKas
peme€TKka».YMEeTb  COCTaBJIATh  CXEMBI
0o0pa3oBaHMsl BEIIECTB C Pa3IMYHBIMU
BUJIaMH  XMMHUYECKOM  CBA3U. YMETh
XapakTEepU30BaTh  CBOMCTBA  BEIIECTBA,
3Hasi €ro KpUCTAUIMYECKYH) PpELIETKY.
MopenupoBaTh  CTPOCHHME  BEIIECTB C
KOBAJIEHTHOM M HOHHOM  CBSA3BIO.
Ornpenendarsb CTENEHb OKHUCJICHUS
3JIEMEHTOB.

CocraBmsith  (GOpMyNBI  BEIIECTB  TIO
CTEIEHU OKUCIICHUS 3JIEMEHTOB
Jluunoctuble YVYJ/. OunenuBate ¢
MO3UIIMHA COLIMATIBHBIX HOPM COOCTBEHHBIE
MOCTYIKHU ¥ OCTYIIKH JIPYTUX JIIOACH.
KoMmyHnkaTuBHbIE

Y'Y A.OpranuzoBblBaTh COTPYAHHYECTBO,
paboTath WHAUBUIAYaIbHO WU B TpYIIIE,
OCO3HaHHO HCII0JIb30BaTh peyeBbie
Cpe/ICTBa /JIsl BBIPAXKEHUSI CBOMX MBICIICH U
moTpeOHOCTEH.

PeryasituBabie Y'Y J/.CamocTosiTensHO
OTpeeNaTh Ielu CBOEro oOy4eHws,
cTaBuUTh u (opMynupoBath Uil ceOs
HOBBIC 3aJlauM B yu€Oe W MO3HaBaTeIbHOU

NeSITeTbHOCTH, CaMOCTOSITEIIEHO
[UTAHUPOBATh MYTH JIOCTHKEHUS LeTei,
OCO3HAHHO BbIOMpAThH HauboJee
s¢dheKkTuBHBIE CHoCcOObI peueHus
y4eOHBIX W  TIO3HABaTEeNBHBIX  3ajad,
COOTHOCHTH CBOHU neicTBus c
TUTAHUPYEMBIMH pe3ynbpTaTamu,
OCYILIECTBIISATh KOHTPOJIb cBoeH
JeSITETHHOCTH B TIPOIECCE JTOCTHIKECHUS
pe3yibTara, KOPPEKTHPOBATh CBOHU
NercTBUS B COOTBETCTBUU c

U3MEHSIOIEHCS  cUTyalueld,  BIAJETh
OCHOBaMH CaMOKOHTpPOJI, CaMOOLIEHKH,
OPUHATHS PelIeHUH ¥  OCYIIECTBIICHUS
OCO3HAHHOTO BbIOOpa B y4yeOHOH W
MO03HABATENIbHOM JeSITeTbHOCTH.
ITo3naBartenbnbie YY /. Onpenensts
MOHATHS, CO3aBaTh 0000IEHNS,
CaMOCTOSITENIbHO BBIOUPATh OCHOBAHUS U
KPUTEPHH TS KIacCu(UKaIIH,
yCTaHaBJIMBATh NPUUUHHO-CIIE/ICTBEHHBIE

(hopMHUpPOBaHKE KYJIbTYPHI
310pOBbS

[Monmynsipuzanus Hay4YHBIX
3HAHUH
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CBSI3H, JIeaTh BBIBObI, aHAIN3UPOBATH,
CpaBHUBATh U 000011aTh (PaKThI, CTPOUTH
JIOTHYECKOE PACCYX/ICHUE, CO3/1aBaTh,
IPUMEHSTH U IPe0OPa30BhIBATH 3HAKU U
CHMBOJIBI JIJIsl PELICHUS YICOHBIX U
MIO3HABATENIbHBIX 3371a4, IPe0oOpa30BHIBATH
UH()OPMAIIHIO U3 OJHOTO BHJIA B APYTOi
(cxeMmy B TEKCT), TPOU3BOAUTH TTOUCK
uHpOpMaLIKH, AaHATU3UPOBATH U
OLICHUBATH €€ JOCTOBEPHOCTD.

10. XuMHu4yecKne
peakuMd B  CBeTe
3JIEKTPOHHOM Teopuu
(84)

1.Peaknumn,
MIPOTEKAIOIINE c
n3MEHEHHEM U  0e3
W3MEHEHHUS  CTEIEeHU
OKHCJICHHS.
2.OKHuCIINTEIIFHO-
BOCCTaHOBUTEJIbHbBIE
peaKIvH.
3.PaccraHoBKa

ko3 purmeHToB
METOA0M
3JICKTPOHHOTO
OajaHca.

IIpeameTnbie pe3yabraTbl. (O000mATH
MOHSTHUSL  «OKUCIIMTEIDY, «OKHUCIECHUEY,
«BOCCTAaHOBHTEIIbY,
«BOCCTaHOBJIeHUEY.Pacrio3HaBaTh
ypaBHEHUS OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaxiui.
PaccraBnsare ko3 ummenTtsr  MeTogom
AIIEKTPOHHOTO OanaHca. YCTaHaBIMUBATH
BHYTpU- U MEXIPEIMETHbIE  CBS3H.
CocTaBmsTh KiIacCU(PHUKAIIMOHHBIE CXEMBI,
CpaBHUTEBHBIC U 0000IIAIONTNE TAOTHIIBI.
Otbupats uHOpMaLMIO U3  APYrUX
HUCTOYHUKOB JUId TOJATOTOBKM KpaTKUX
COOOILIEHU.

['OTOBUTH KOMIIBIOTEpHBIE NPE3EHTALUU
1o TeMe

Jluunoctuble YVYJ/. OunenuBate ¢
MO3HIIMU COLUANBHBIX HOPM COOCTBEHHBIE
MOCTYNKHU U MOCTYIKH JIPYTUX JTHOAEH.
KommyHukaTnBHbIe

YV A.OpranuzoBsiBaTh  COTPYAHHUYECTBO,
paboTaTh HWHAMBUAYAJIBHO M B TpYIIE,
OCO3HAHHO HCIOJIb30BaTh peudeBbie
CPEJIICTBA AJIs1 BBIPAXKEHUS CBOUX MBICIIEHN U
noTpedHOCTEN.

Peryasituabie Y'Y ]/I.CamocTosTensHO
ONpeAeNsaTh ILeIu CBOEro oO0y4eHws,
CTaBUTh U (opMynupoBaTh Ui ce0st
HOBBIE 3aJ1a4M B yu€Oe M MO3HaBaTEJIbHOU

JIeITEIIbHOCTH, CaMOCTOSTEIIbHO
IUTAHUPOBATh TYTH JIOCTIDKEHUS IIEJICH,
0CO3HaHHO BBIOMpATH Hauboee
b exTrBHBIC CIocoObI peteHus
yueOHBIX W  TO3HABaTENbHBIX  3ajad,
COOTHOCHThH CBOU eWCTBHUS C
TUTAHUPYEMBIMU pe3ylbTaTamy,
OCYIIECTBIISATH KOHTPOJTH CBOEM
JESTEIbHOCTH B TIPOIECCE JOCTUKCHHS
pe3yibTaTta, KOPPEKTHPOBATh CBOH
JICUCTBUS B COOTBETCTBUU c

[Tarpuotnyeckoe
BOCIIUTaHHE

DKOJI0ru4ecKoe BOCIIUTaHNE
HpascTBeHHOE BOoCcIIUTaHKE
dusnyeckoe BOCIIUTAHNE U
(GbopMHUPOBaHUE KYJIBTYpPbI
3/10pOBbS

[lonmynsapuszauust ~ Hay4HBIX
3HaHUHI

DcTeTHYECKOE BOCITUTAHNE
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W3MEHSIOIIECHCS ~ CUTyaluen, BJIAJIETH
OCHOBaMHU CAMOKOHTPOJIS, CaMOOILICHKH,
NPUHATHS PEIICHUH M OCYIICCTBICHHS
OCO3HAaHHOTO BbIOOpa B yueOHOU U
MO3HABATEILHON IEATEIbHOCTH.
[Ho3naBareabubie YV . Onpenensats

MOHSATHS, CO31aBaTh 0000IIEHNS,
CaMOCTOSATENIFHO BBIOMPATh OCHOBAHHUS
KPHUTEPUH ISl KITacCU(UKAIINY,
yCTaHABJIMBATh MPUYUHHO-CIICACTBEHHBIC
CBSI3H, JIeNaTh BBIBOJbI, aHAIN3UPOBATH,
CpaBHUBATh U 000011aTh (haKThl, CTPOUTH
JIOTHYECKOE PACCYXICHUE, CO3/1aBaTh,
HNPUMEHATH U IPE0OPa30BBIBATH 3HAKU U
CHMBOJIBI JIJIsl PELICHUS YICOHBIX U
NIO3HABaTENIbHBIX 3371a4, IPeoOpa30BHIBATH
UH(OPMAIIHIO U3 OJHOTO BHJIA B APYT O
(cxeMy B TEKCT), IPOU3BOIUTH IOUCK
uHpOpMALIH, AaHATU3UPOBATH U
OLIEHUBATh €€ I0CTOBEPHOCTb.

9 kjacc (68 )

Pa3nennl, Tembl (K0J1-
BO 4aCOB)

OcHoBHBIE AeATeIbHOCTH
00y4arIIMXCs (Ha YPOBHe
YHHBepPCAJIbHBIX Y4eOHBbIX el CTBHI)

BHBI

OcHOBHBIE
BOCIIUTATEJILHOMI
MEeATEIHLHOCTH

HalpaBJCHUS

Pa3pnen 1. Teopernueckue ocHOBbI xXumuu (154)

1. XuMnuyeckue
peakumu u
3aKOHOMEPHOCTH HX
nporexkaHus (44)
1.IToBTOpeHue
OCHOBHBIX  BOTPOCOB
Kypca XUMHH 8 Kilacca
2.CkopocTb
XUMUYECKOM pPEaKIUU.
DHepreTuka
XUMUYECKUX PEaKIUH.
@akTOpbl, BIUAIONINE
Ha CKOPOCTh
XUMUYECKON pEeaKnn
3. [Tonstue 0
XUMHUYECKOM

IIpenmernsble pe3yJIbTaThl.
Hcnonb30BaTh BHYTPU- U MEKIIPEIMETHBIE
CBSI3H.

OnpenensiTb NOHITHUSI «TEIIOBOM 3¢ deKT

peakuum», «TEPMOXUMHUYECKOE
YPaBHEHHEY, «QK30TepMHUYECKasI U
OSHAOTEPMHUYECKAs  peakUum»,  «IyThb
MPOTEKaHUs peakuun», <«3hPeKTUBHBIE
COyAAapeHus», <GHEprus  aKTUBALUNY,
«TOMOTE€HHAsl CUCTEMa», «TE€TEepPOreHHas
CUCTEMAY, «CKOPOCTh peaxkuum»,

«XMMHYECKOE PABHOBECUEY.

CocTaBisATh CXEMbl, TaONHUIBI, OMOPHBIE
KOHCIIEKTBI,  aJIrOpPUTMBL.  BBINOIHATE
pacy€Tsl o TEPMOXUMHUYECKUM
YPAaBHEHUSAM pEaKIMil

DKOJIOTHYECKOE BOCIIUTaHUE
HpascTBeHHOE BOCIIUTaHKE
dusnueckoe BOCIIUTAHUE U
(bopMHUPOBaHUE KYJIbTYpPbI

3J10pOBbs
TpynoBoe Bociutanue

HOHYJ'ISIpI/ISaHI/IH HAy4YHBIX

3HAHUI

OCTETHYECKOC BOCIIMTAHUE
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pPaBHOBECHUH
4. Pacuerni 1o
TEPMOXUMHYECCKUM
YpaBHEHUSAM

JInunoctuble YYJ/. OuenuBath ¢
MO3UIUH COLIUATBHBIX HOPM COOCTBEHHBIC
MIOCTYIKHU U OCTYIIKH IPYTUX JIFOACH.
KoMmyHnkaTuBHbIE
YVY.OpranuzoBsiBaTh  COTPYIHHYECTBO,
paboTath WHAMBUIAYaIbHO W B TpYIIIE,
OCO3HaHHO HCII0JIb30BaTh pedeBbie
Cpe/ICTBa /JIsl BBIPQXKEHUSI CBOMX MBICIIEH U
moTpeOHOCTEH.

PeryastuBubie YV J.CamocTosiTenbHO
ONpeeNiaTh I[eld CBOEro oO0y4eHws,
cTaBuUTh u (opMynupoBarh Uit ceOst
HOBBIE 3aJlauM B yuéOe M MO3HaBaTEIbHOU

JIESITEIIbHOCTH, CaMOCTOSITEIIEHO
IUIAHUPOBATh IIYTH JIOCTHKCHHUS LIEJICH,
OCO3HAHHO BBIOMpATH Hauboee
s pexTUBHBIC CIIocoObI penieHus
yu4eOHBIX W  TIO3HABATCNIBHBIX  3aJad,
COOTHOCHUTH CBOH JIEUCTBUSA c
TUTAHUPYEMBIMH pe3yJbTaTtamu,
OCYIICCTBIISATh KOHTPOJTb CBOCH
NESITEIPHOCTH B TPOIECCE TOCTHKCHUS
pe3yibTarta, KOPPEKTHPOBATH CBOH
JeHCTBUS B COOTBETCTBUU c

U3MEHSAIOIIEHCS ~ CUTyallMel,  BIAJETh
OCHOBaMHU CaMOKOHTpOJII, CaMOOLIEHKH,
IOPUHATHUS PEIIEHUH M  OCYUIECTBIICHUS
OCO3HAaHHOTO BBIOOpa B y4yeOHOH W
IIO3HABATEIIBHON JIE€ATEIbHOCTH.
ITo3naBartenbubie YY /. Onpenensts

MOHATHS, CO3/1aBaTh 0000ILEHMS,
CaMOCTOSITENIbHO BEIOUPATh OCHOBAHUS U
KPUTEPHHU IS KIaccu(uKaIum,
yCTaHaBJIMBATh PUYUHHO-CIICICTBEHHbIE
CBSI3H, JIeNaTh BBIBOJBI, aHAIN3UPOBATH,
CpaBHHMBATh U 0000111aTh (AKThI, CTPOUTH
JIOTUYECKOE pacCyXJIeHUE, CO3/1aBaTh,
NPUMEHSTH U IPe00pa30BhIBATH 3HAKU U
CHUMBOJIBI JIJIsl peIlieHHs] y4eOHbIX U
MO3HABATENbHBIX 337124, IPe0OPa30BHIBAT
UH(OPMALIMIO U3 OJTHOTO BU/IA B IPYTrOi
(cxeMy B TEKCT), IPOM3BOIUTH ITOUCK
uH(pOpMaINH, aHATU3UPOBATH U
OLIEHUBATh €€ I0CTOBEPHOCTb.

2. PactrBopsl. Teopus
JJIEKTPOJIUTHYECKOI
auccouuanuu (114)
1.ITonsaTue 0
pactBopax. BemecTtBa

IIpeamerHnbie pe3yabtarbl. IIpoBoauTh
HaOJIOZICHNsT 32 TOBEJCHMEM BEIIECTB B
pacTBOpax, 3a XMMHYECKUMHU PEAKLUSIMH,
IIPOTEKAIOLIMMHU B pacTBOPaAx.

JlaBath OnpeAeseHus HOHATHHU

JcTeTHUECKOE BOCITUTAaHIE
TpynoBoe BociuTaHUE
[Tonmynsapuzarmus HaydIHBIX
3HAHUU

DcTeTUYECKOE BOCITUTAHNE
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3JIEKTPOIIUTHI u
HEAJIEKTPOJIUTHI.
MexaHu3Mm
ANEKTPOIUTUYECKOMN
JMCCOITUAIINM BEIICCTB
C MOHHOM CBS3bIO.
2.Mexanuzm
JHUCCOIHMAIIUN BEIICCTB
c MOJISIPHOM
KOBAJICHTHOH CBS3BIO.
3.CunbHble W cl1a0ble

AJIEKTPOJIUTHI.
4 Peakuuu HOHHOT'O
oOMeHa. CBolicTBa
HOHOB.

5. Xumuueckue
CBOMCTBA KHCJIOT Kak
AIEKTPOJIUTOB.

6. X1UMHYECKHE
CBOMCTBA OCHOBaHMU
Kak 3JIEKTPOJIUTOB.

7. XuUMHUYeCKue
CBOMCTBA COJIEHl Kak
3JIEKTPOJIUTOB.
8.I'maponus cosnen.

«QIEKTPOJIUT, «HEDJIEKTPOJIUT,
«QIIEKTPOTUTHYECKAS JIACCOLUALIUS.
Pasnuyare mnonatue «uon». O6001mAaTH
MOHSATHUSA «KaTHUOH, «aHHOH.
Uccnenosats CBOICTBA pacTBOpPOB
AIIEKTPOJINTOB.

OnuceBaTh CBOWCTBA BEIIECTB B XOJIE
JICMOHCTPAIIMOHHOTO M J1abOpaTOpPHOTO
IKCIIEPUMEHTOB.

Cobumronath MpaBUIIa TEXHUKHU
0e30nacHOCTU. XapaKTepU30BaTh YCIOBHS
TEUCHHUS peakuuin B pactBopax

JIEKTPOJINTOB 10 KOHILIA.
O6o0math  3HaHUS O  pPacTBOpax.
CocTaBiaTh KIacCU(PHUKALIMOHHBIE CXEMBI,
CpPaBHHUTEIBHBIC U 0000IIAOIINE TAOIHUIIBI.
Hcnonp30BaTh BHYTPU- U MEKIIPEIMETHBIE
CBSI3HU.

Pacnio3naBaTh peakuuu MOHHOIO OOMEHa.
CocTaBisITh MOHHBIE YPABHEHHUS PEAKLIMIA.
CocraBisTh COKpalIEHHbIE  HOHHBIE
YPaBHEHHUs peaKLuil.

Jenate  pacy€rbl 1O  XUMHUYECKUM
YPaBHEHHUSM, €CJIA OJIHO U3 PEarupyromux
BeUleCTB JaHO B u30biTke. OTOuUparth
UHGOPMALIMIO U3 IPYTUX UCTOUYHUKOB IS
MOJITOTOBKU KPAaTKUX COOOLICHU.
JInunoctable YYJ. OuenuBarth ¢
MO3UIUHN COLIMATIbHBIX HOPM COOCTBEHHBIE
MOCTYIKHU U MOCTYIKH IPYTUX JTHOACH.
KoMmyHHKaTHBHBIE YVYI.
OpraHuzoBbIBaTh COTPYJHHUYECTBO,
paboTaThb MHAMBHUIYyaJlbHO W B TpYIIE,
OCO3HAaHHO UCIIOJIb30BaTh peueBble
CPEJICTBA JJIsl BBIPAXKEHUSI CBOUX MBICIEH U
notpeOHoCTEH, BBIIBUTaTh
KOHTPapryMeHThl, iepedpazupoBaTh CBOIO
MBICIIb, IOHMMATh IO3HMLHI0 JAPYyroro,
pazauyath B €r0  peud  MHEHHe,
JI0Ka3aTeabCTBO, (PAKThl, YMETh B3IJISTHYTh
Ha CUTYAIUIO C IPYyroi TOUKH 3PEHUS.
Peryasituabie Y'Y ]/I.CamocTosTenpHO
ONpeAeNsaTh 1LeIu CBOEro O0O0y4eHws,
CTaBUTh U (opMynupoBaTh Uit ceOst
HOBBIE 3aJlauM B yu€Oe M MO3HaBaTeIbHOU

JIeITEIIbHOCTH, CaMOCTOSTEIIbHO
IUTAHUPOBATh TYTH JIOCTIDKEHUS IIEJICH,
0CO3HaHHO BBIOUpATH Hauboee
b exTrBHBIC CIocoObI peteHus
yueOHBIX W TO3HABaTENbHBIX  3ajad,
COOTHOCHThH CBOU EeWCTBUS C
TJTAHUPYEMBIMU pe3ylbTaTamy,
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OCYIIECTBIISTh KOHTPOJIb cBoei
JIEATETbHOCTH B MPOLECCE JTOCTUKEHUS
pe3ynbTaTa, KOPPEKTHUPOBATh CBOU
IENCTBUA B COOTBETCTBUH C
W3MEHSIIONICHCS  CUTyaluen, BJIAJIETH
OCHOBaMHU CAaMOKOHTPOJIS, CaMOOIICHKH,
NPUHATHS pEIICHUH UM OCYIICCTBICHUS
OCO3HAaHHOTO BbIOOpa B yueOHOU U
MO3HABATEILHON IEATEIbHOCTH.
[Ho3naBareasublie YY . Onpenensats

MOHSATHS, CO31aBaTh 0000IIEHNS,
CaMOCTOSATENIFHO BBIOMPATh OCHOBAHHUS
KPHUTEPUH IS KITacCU(UKAIINY,
yCTaHABJIMBATH MPUYUHHO-CIICACTBEHHBIC
CBSI3H, JIeNaTh BBIBOJbI, aHAIN3UPOBATH,
CpaBHHUBATh 1 000011aTh (haKThI, CTPOUTH
JIOTHYECKOE PACCYXICHUE, CO3/1aBaTh,
NPUMEHSTH U IPe00Pa30BhIBATH 3HAKU U
CHMBOJIBI JIJISl PELICHUS YIE€OHBIX U
NIO3HABaTENIbHBIX 3371a4, IPeoOpa30BHIBATH
UH(OPMAIIHIO U3 OJHOTO BHJIA B APYTOi
(cxeMy B TEKCT), IPOU3BOIUTH TOUCK
uHpOpMAaLNH, AaHATU3UPOBATH U
OLIEHUBATB €€ I0CTOBEPHOCTb.

Paszgmen 2. DiaeMeHTBHI - HEMETAJIBI H HX BaKHeHIINe

coennuenus (314)

3. Oo6mas | [Ipenmernbie pe3yiabTaThl. O000AaTh | DKOIOTUYECKOE BOCITUTAHHE
XapaKkTepucTUKa 3HAHUS u Jienath BBIBOJIBI o | HpaBcTBeHHOE BOoCTIMTaHUE
HeMeTaL10B (34) 3aKOHOMEPHOCTSIX HU3MEHEHUW CBOMCTB | PU3HUECKOE BOCIIUTAHUE U
[Tonoxxenue HEMETaJUIOB B TIEPUOJAaX ¢ Trpymmnax | (GOpMUPOBAHHUE KYJIbTYpPHI
AJIEMEHTOB- [lepnonnueckoi CUCTEMBI. 310pOBbsI

HEMETAJIOB B | IIporno3upoBaTh CBOWCTBAa HEHW3YyYEHHBIX | TpyaoOBO€ BOCIIUTAHHE
NEPUOANYECKON AJIEMEHTOB M HMX COEIMHEHW Ha ocHoBe | [lomynspusaius HaydHbIX
CHCTEME. IIpocteie | 3Hanuit o Ilepuommueckom 3akone JI.M. | 3Hanui

BELIECTBA — | MenneneeBa. Otoupats uHpOpMaNHIO U3 | DCTETUYECKOE BOCITUTAHHE
HEMEeTaJlIbl. JIPYrUX HMCTOYHUKOB JJisi  TMOATOTOBKU

Annorponus KpPaTKUX COOOIIEHUIA.

XUMHYEeCKHEe CBOMCTBA
MPOCTHIX BEIIECTB —
HEMETAJLJIOB.
Bonopoansie
COEIMHEHUS
HEMETAILIIOB.
BOJIOPOTHBIX
COCIUHECHMI.

Dopmsbl

I'oToBUTH KOMIIBIOTCPHBIC TMPE3CHTALIUN
10 TEMC.

Habmonate JEMOHCTPUPYEMbIE u
CaMOCTOSITENIbHO ~ MPOBOJUMBIE  OIBITHI.
Cobmoath npaBuia TEXHUKH
0€30MacHOCTH.

OnuceiBaTh CBOMCTBA N3y4a€MbIX BEIIECTB

Ha  OCHOBe  HaOmoleHUH  3a  HX
MIPEBPAILCHUSIMU.

AHanM3MpoBaTh CBOMCTBA HEMETAIJIOB IO
MOATPYIIIIAM.

0606H_IaTL 3HaHUA W [OCJaTb BBIBOJbBI O
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3aKOHOMEPHOCTSIX ~M3MEHEHUM CBOWCTB
HEMETaJUIOB B IMEPUOAAX M TpyIIax
[lepuonnueckor CUCTEMBI.

Jluunoctuble YVYJ/. OuenuBate C
MO3UIUHN COLIUAJILHBIX HOPM COOCTBEHHBIE
MOCTYIKU ¥ TIOCTYIKH JIPYTUX JIFOACH.
KomMMyHnkaTUBHbBIE

YV A.OpranuzoBbeiBaTh  COTPYAHUYECTBO,
paboTaThb MHAMBHUIYaJlbHO W B TpYIIE,

OCO3HAHHO UCIIOJIb30BATh pedeBbie
CpeZCTBa ISl BRIPAKEHUS CBOUX MBICIICH U
oTpeOHOCTEH, BBIJIBUTATh

KOHTpapryMeHThI, nepedpasupoBaTb CBOIO
MBICJIb, IIOHUMAaTb [O3ULUIO JPYyroro,
pazauyate B €M0  pEYd  MHEHHE,
JI0Ka3aTeIbCTBO, (PAKThl, YMETh B3IJISTHYTh
Ha CUTYaLUIO C IPYroy TOUKH 3PEHUS.

PeryasituBabie Y'Y J/.CamocTosiTensHO
ONpeNeNATh LEIH CBOEro  00ydeHus,
CTaBUTh U (opMynaupoBaTh Uil ceOst
HOBBIE 3aJ1a4M B y4y€Oe M MO03HABATEIbHOU

JIeITEILHOCTH, CaMOCTOSTENLHO
IUTAHUPOBATh MYTH JIOCTIDKEHUS IIEJICH,
OCO3HAaHHO BBEIOMPATH Hauboee
3¢ dheKTUBHBIE CIocoObI peleHus
yueOHBIX W  MO3HABaTeNIbHBIX  3ajad,
COOTHOCHUTh CBOH JIeHCTBUSA C
MJIAHUPYEMBIMU pe3ylbTaTamu,
OCYIIECCTBIISATH KOHTPOJTH CBOEH
JESTEIbHOCTH B TIPOIECCE JAOCTHKCHHUS
pe3yibTaTa, KOPPEKTHPOBATH CBOH
JefcTBUA B COOTBETCTBUU c

W3MEHSIOIICHCS  CUTyaluen, BJIAJICTh
OCHOBaMHU CaMOKOHTpOJI, CaMOOLIEHKH,
INPUHATHUSL PEIIEHUH U OCYUIECTBIICHUS
OCO3HaHHOTO BbIOOpa B yueOHOH U
ITO3HABATEJIBHON JEATEIbHOCTH.
ITo3naBartenbubie YV /. Onpenensts

MTOHSTHS, CO3/IaBaTh 000OIICHHS,
CaMOCTOSITENILHO BBIOUPATh OCHOBAHUS U
KpUTEpUU I KIacCUPUKALINH,
YCTaHaBIMBATh IPUUNHHO-CJIEICTBEHHBIE
CBSI3H, JIEJIaTh BBIBOJIbI, aHATM3UPOBATH,
CpaBHHMBATh U 000011aTh (aKThI, CTPOUTH
JIOTUYECKOE PacCyKJIeHUE, CO31aBaTh,
MIPUMEHSTh U TTPE0OPa30BhIBaTh 3HAKU U
CUMBOJTBI JIJISl pEIICHHS YICOHBIX U
MO3HABATENBHBIX 33]1a4, TPe0Opa3OBHIBATh
uH(OPMAIIHIO U3 OAHOTO BUJA B IPYTOn
(cxemy B TEKCT), MPOU3BOJAUTH MTOUCK
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uHpOpMaIINH, aHATU3UPOBATH U
OLICHUBATH €€ JOCTOBEPHOCTD.

4. Boaopon
POKIAOIIMHA BOAY H
Hepruio (34)
1.Bonopoa-aiieMeHT u
MIPOCTOE BEUIECTBO

2. XUMHYECKHE
CBOMCTBaA n
IPUMEHEHUE
BoJI0Oposia. Bona
3.Ilonyuenue
BOZIOpOA B
naboparopuu

5. I'anorensl (44)
1.I'asmoreHsr-
XHUMHYECKHE DJIEMEHTHI
Y TIPOCTHIE BEIIECTBA
2.dusnyeckue H
XUMHYECKHE CBOMCTBA
rajoreHoB
3.XJIOPOBOIOPOAHAS
KHCJIOTa XJIOPUIBI

6. Hoarpynna
KHCJIOopoAa W ee
TUNHYHBIE
npeacraBureau (74)
1. O6m1as
XapaKTepUCTHKA
HEMETAaJIOB
MOATPYIIIIBI
KHCIJIOPO/Ia.

2. Kucnopon u
030H. Kpyrosopor
KHCIIOPOJa B IPUPOJIE.
3. Cepa —
npeacrasutens  VIA-
rpynnsl.  AJUIOTponust
ceppl. CBoiicTBa U
MIpUMEHEHHE.

4. CepoBoaopo.
Cynbduasl.

5.

Kucnopoacone
pKalue COeIMHEHUS
cepsl (IV).

6.

Kucnopoacone
pKalue  COeAMHEHUS
cepsl (VI)..

7. Iloarpynmna azora u

IIpeameTrnbie pe3yabTaThl. HaOmromats
MpEBpaICHUs]  M3y4aeMBbIX  BEIICCTB.
OnuceiBaTh CBOMCTBA BEHIECTB B XOJE
JEMOHCTPAIlMOHHOTO U JTaGOpaTOPHOTO
skcriepuMenToB.  ColOmonaTe  mpaBuia
TEXHHUKHU 0€30MMacCHOCTH. Yuutbcs
pacKpbIBaTh MPUYHUHHO-CJIEICTBEHHYIO
3aBHCHMOCTh MEXKITY (busmuecKkuMu
CBOICTBaMM H3y4aeMmMoro BellecTBa U
cnocobamu ero cobupanus. IIpumeHATH
MOJIyUeHHBIE 3HAHUS MPU MPOBEACHUU
XUMHYECKOTO IKCIIEPUMEHTA.
YcTaHaBIMBaTh CBSI3b MEXKIY CBOMCTBAMHU
BEIIECTBA U €r0 IPUMCHCHHUEM.

Ot6upaTh HEOOXOIUMYIO UH(DOPMALIUIO U3
JIPYTUX UCTOYHHKOB

Hcnonp30BaTh 3HAHWS I COCTABJICHHUS
XapaKTePUCTHKHU €CTECTBEHHOT'O
ceMencTBa raJIOT€HOB. Hab6monate
NpeBpalleHus]  M3y4aeMbIX  BEIIECTB.
OnuceiBaTh CBOWCTBA BEHICCTB B XOJC
JEMOHCTPAIIMOHHOTO U JIa0OpaTOPHOTO
OKCIICPUMEHTOB. Y CTaHABJIMBATH  CBS3b
MEXIy CBOWCTBaMH BeUIECTBA U €rO
MPUMCHCHHUEM. Y CTaHABJIMBATh BHYTPHU- H
MEXIPEIMETHBIE CBSI3U.

Colmroath npaBuia TEXHUKU
0e30macHOCTH
Jluunoctubie YVYJ/. OmnenuBate ¢

MO3HIIMN COLUANBHBIX HOPM COOCTBEHHBIE
MOCTYIKH U TIOCTYIKHU JIPYTHX JIFOJEH.
KommyHukaTnBHbIE

YV A.OpranuzoBbiBaTh  COTPYAHHUYECTBO,
paboTaTh HMHAMBUAYAJIBHO M B TpYIIeE,
OCO3HaHHO HCIOJIb30BaTh peueBbie
CpeZCTBa AJIsl BBIPAKEHUSI CBOMX MBICIEH U
MoTpeOHOCTEH, BBIJIBUTATh
KOHTpapryMeHThI, nepedpazupoBaTbh CBOIO
MBIC]Tb, TIOHMMAaTh TIO3UIUIO JPYroro,
pasnMyath B €ro0  peuyd  MHEHHe,
JI0Ka3aTeIbCTBO, (PAKTHI, YMETh B3TJITHYTh
Ha CUTYAIUIO C JPYroi TOYKHU 3pEHUSI.
PeryastuBubie Y'Y ]/.CamocTosTENBHO
OnpeneNniaTh LEIH CBOEro OO0ydYeHus,
CTaBUTh U (QOpMyIHpoOBaTh [isl ceds
HOBBIE 33/1a4M B yu€0e M MMO3HaBaTEIbHOM
JeSITeIbHOCTH, CaMOCTOSITENIbHO
IUIAHUPOBaTh IIYTH JIOCTHUIXKEHHUS LEJeH,
OCO3HAHHO BbIOMpAThH Hauboee

DKOJI0ru4ecKoe BOCIIUTaHNE
HpascTBeHHOE BOocnIUTaHKe
du3nyecKoe BOCIUTAHNE U
(dbopMUPOBaHKE KYJIBTYPhI
310pOBbs

TpynoBoe BociuTaHue
[Tonynsipu3anyst Hay4HBIX
3HaHUHI

DcTeTH4ecKoe BOCIIUTAHNE

DKOJI0rM4ecKoe BOCIIUTaHNE
HpascTBeHHOE BOCcIIUTaHKE
dusnyeckoe BOCIIUTAHNE U
(bopMHUPOBAaHUE KYJIBTYpPbI
310pOBbs

TpynoBoe BocniuTaHue
[Tonynsipu3anyst Hay4HbIX
3HAaHUU

DcTeTH4ECKOe BOCIIMTAHNE

[Tomymnsipu3anusi HAyIHBIX
3HAHUN
DCTETUUECKOE BOCITUTAHUE

DKOJIOTIYECKOE BOCIIUTAHHUE

39




ee THIIHYHbIE
npeacrapureu (64)
1. O61as
XapaKTePUCTHKA
3JIEMEHTOB TIOATPYIIITHI
aszora. Asot
MIPEACTaBUTENh
TPYIIIBL

2. Ammvuak. Coin
aMMOHHSL.

3. [Tomyyenue
aMMHuaKka W H3y4yeHUe
€ro CBOMCTB.

4, Oxcuanl a3ora.
5. A3oTHas
KHCJIOTa U €€ COJIH.

6. dochop u ero
COCUHEHMSI.
Kpyrosopot ¢ocdopa
B IIPUPOJIC

VA-

8. Hoarpynmna
yriepoaa(84)

1. O06as
XapaKTEepUCTHKA
3JIEMEHTOB MOATPYIIIbI
yriepona. Yriepong —
npenacrasuteabr  [VA-
rpynnsl.  AJUIOTponus
yraepoaa. AacopOuus.
2. Oxcuapl
yriepoja.

3. VYronbHas
KHCJI0Ta U €€ COJIH.

4. [Tonyuenue
okcuaa yriepona (IV)
u U3y4yeHue €ro
CBOMCTB.

5. Kpemuuii u ero
COCJIMHCHMUS.
CunmkaTHas
MIPOMBIITUICHHOCTb.

s pexTuBHBIC CIocoObI perieHus
yueOHBIX W  TO3HABaTENbHBIX  3ajad,
COOTHOCHTD CcBOU JIeNCcTBUA c
TUTAHUPYEMBIMU pe3yJabTaTamu,
OCYIIECTBIISTh KOHTPOJIb cBoOei
JIeATETLHOCTH B MPOIECCE JIOCTUKEHUS
pe3ynbTaTa, KOPPEKTHPOBATh CBOU
JIeicTBUS B COOTBETCTBUH C
W3MEHSIOIICHCS  CUTyaluel, BJIAJIETH
OCHOBaMHU CAaMOKOHTPOJIS, CaMOOIICHKH,

IOPUHIATUS PEIIEHUH U OCYLIECTBIICHUS
OCO3HAaHHOTO BbIOOpa B yueOHOU U
MO3HABATENIbHON J1eATEIbHOCTH.

ITo3naBatrenbnbie YYJ/. Onpenensrs
MOHSTHS, cOo3/1aBarh 000011IeHHS,
CaMOCTOSITENIFHO BBIOMpATh OCHOBAaHUS M
KpUTEpUU TUIS KJ1accu(pUKaluy,
YCTAaHABJIMBATh IPUYUHHO-CIICJICTBEHHBIC
CBSI3M, JIEJIaTh BBIBOJIBI, AHAJIM3UPOBATH,
CpaBHUBAaTh M 0000mAaTh (PaKThI, CTPOUTH
JOTHYECKOE  PACCY)KACHHE, CO3aBaThb,
NPUMEHSTh U MPeoOpa3OBbIBATh 3HAKU U
CUMBOJIBI JIII  PCIICHUS y4eOHBIX W
MO3HABATENIbHBIX 3a/1a4, MPeoOpa3oBbIBATH
UHPOPMALIMIO M3 OJHOTO BHIA B JPYroi
(cxeMy B TEKCT), MPOU3BOJAUTH TOUCK
uH(pOopMaIuy, AHAIM3UPOBATH "
OILICHUBATh €€ JOCTOBEPHOCTb.

TpynoBoe BociuTanue
[Tomynsipu3arysi HAy9HBIX
3HAHWHI

OCTETHYCCKOC BOCIIUTAHUE

DKOJI0rM4ecKoe BOCIIUTaHNE
HpascTBeHHOE BOCIIUTaHKE
dusnyeckoe BOCIIUTAHNE U
(bopMHUPOBAaHUE KYJIBTYpPbI
310pOBbs

TpynoBoe BocniuTaHue
[Tonynsipu3anyst Hay4HbIX
3HAaHUU

DcTeTn4ecKoe BOCIIUTAHNE

Paznen 3. Mertauabi (12y4)

9. OOmme cBoiicTBa
MeTaJLJIOB (44)

1. OJIeMEeHTHI-
METaJlJIbl B TIPHUPOJIEC U
B ITepnonnueckoi
CHCTEME.
OcobeHHOoCTH

CTPOCHUA UX aTOMOB.
2.

IIpeameTHbIC pe3yabTarhl.
Hcrionbs30BaTh BHYTPU- U MEXKIIPEIMETHbIE
CBSI3U.

HccnenoBars CBOMCTBA U3y4aeMbIX
BEIIECTB.
HaOmromaTe W ONHMCHIBATE XUMHYECKHE
pEaKIInH.

OHpeIIeHHTL CBOMCTBA BEIECTB UCXOS U3
KPUCTATIJIIMICCKOT'O CTPOCHUA.

IKOJIOTHYECKOE BOCITMTAHNE
HpaBcTBeHHOE BocniUTaHKE
duznyeckoe BOCOUTAHNE U
dbopMUpOBaHUE KYIBTYpPhI
3I0POBBS

TpynoBoe BociuTaHUE
[Tonmynsapuzarus HaydIHBIX
3HAHUU

DcTeTHYECKOE BOCITUTAHNE
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Kpucrammmueck
oe CTpOEHHE u
bu3uKo- XUMHUYECKHE

CBOMCTBA METAJLIOB.
3.

DNEeKTPOXUMHUY
€CKUI pan
HaIpsHKEHUN
METAJIIO0B.

4, MeTtanisl.

Kopposust metaimioB u
Mepbl 00pBOBI ¢ HEM.

XapakTepu3oBaTh XUMHYECKUE DIIEMEHTHI
MajbIX MEPUOJOB MO HX IMOJOXKEHUIO B
[Tepuonnueckoidi  cucreme. OO60OIIATH
3HAHUS u JieNaTh BBIBO/JIBI 0
3aKOHOMEPHOCTSX M3MEHEHUW CBOWMCTB
METaUIOB B MepuUojax U  Tpymmax
[Tepuoanuueckoit CUCTEMBI.
[Iporuo3upoBath CBONCTBA HEU3YUEHHBIX
AJIEMEHTOB M HMX COCIMHCHHA Ha OCHOBE
3HaHui o [lepuoaryeckoM 3aKoHe.
JInunoctuble YYJ/. OuenuBarth ¢
MO3UILIMHA COLIMAJIBHBIX HOPM COOCTBEHHBIE
MOCTYIIKH ¥ TIOCTYIIKH IPYTUX JIFOCH.
KoMMmyHuKaTuBHBIE
YVY.OpranuzoBeiBaTh  COTPYIHUYECTBO,
paboTath WHAMBUIAYaIbHO WU B TpYIIIE,

OCO3HAHHO UCII0JIb30BATh peueBbie
CpeacCTBa AJid BBIPpAXKCHUA CBOUX MBICJIEN U
noTpeOHOCTEH, BBIJIBUTATh

KOHTpapryMeHThI, nepedpazupoBaTbh CBOIO
MBICJIb, IIOHUMAaTb [O3ULHUIO JPYyroro,
pazauyate B €M0  pEYd  MHEHHE,
JI0Ka3aTeNnbCTBO, (DaKThl, YMETh B3IJIAHYTb
Ha CUTYaLUIO C IPYro TOUKH 3PEHUS.

PeryasituBabie Y'Y J/.CamocTosiTensHO
onpeneNniaTh LEeIM CBOEro o0ydeHus,
CTaBUTh U (QOpMYIHpOBaTHL [uIsl cedsd
HOBBIE 33/1a4M B y4€0e M 103HaBaTEIbHOMN

NeSITeTbHOCTH, CaMOCTOSITEIIHO
IUTAHUPOBATh TYTH JOCTIIKEHUS LeTei,
OCO3HAHHO BbIOMpAThH HauboJee
s¢dhekTuBHBIE CHoCcOObI peueHus
y4eOHBIX W  TIO3HABaTEeNBHBIX  3ajad,
COOTHOCHTH CBOHU neicTBus c
TUTAHUPYEMBIMH pe3yabpTaTamu,
OCYILIECTBIISATh KOHTPOJIb cBoeH
JEeSITETPHOCTH B TPOIECCE JTOCTHIKECHUS
pe3yibTara, KOPPEKTHPOBATh CBOHU
NercTBUS B COOTBETCTBUU c

U3MEHAIOIIENCS ~ CHUTyalluel,  BIAAETh
OCHOBAMH CaMOKOHTpOJI, CaMOOLIEHKH,
IPUHATHS PEIIEHUH M OCYLIECTBIICHUS
OCO3HAHHOTO BbIOOpa B y4yeOHOH H
MIO3HABATEJILHON 1€ATEIBHOCTH.
ITo3naBartenbnbie YY /. Onpenensts

MOHATHS, CO3aBaTh 0000IEHNS,
CaMOCTOSITENIbHO BEIOMPATh OCHOBAHHS U
KPUTEPHH IS KJIacCu(PUKaIIH,
yCTaHABJIMBAThH MIPUINHHO-CIICACTBEHHBIC
CBSI3H, JIeNaTh BBIBOJBI, aHAIN3UPOBATH,
CpaBHUBATh U 000011aTh (haKThl, CTPOUTH
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JIOTUYECKOE PacCyXJIeHUE, CO3/IaBaTh,
MIPUMEHSTh U TPEOOPa3OBLIBATh 3HAKU U
CUMBOJIBI JIJISl pEIICHUS YICOHBIX U
MO3HABATENBHBIX 33]1a4, TPEOOPa3OBhIBATh
WH(POPMAIIHIO U3 OJTHOTO BUJIA B IPYTOi
(cxeMmy B TEKCT), TPOU3BOAUTH TIOMCK
UHpOpMAIINH, AaHATTM3UPOBATH U
OILICHUBATh €€ JIOCTOBEPHOCTb.

10. MeTalibl
IJIaBHBIX H
MO0OYHBIX MOArPyNN
(89)

1. Mertamnel  TA-
TPYIIIBI
[Tepuoanueckoit
CHCTEMBI u
obOpaszyembie HMH
MIPOCTHIE BEIIECTBA.

2. Meramier  1TA-
TpyMIIbI
[Tepuoanueckoit
CHCTEMBI u 1704
BayKHEHIIIE
COEIMHEHHS.

3. JKéctkocTh
Boabl. Pojib MeTamioB
HHA-rpymmb B
PUPOJIE.

4, AmoMuHu  ©
€ro COSUHCHHS.

5. Kemeszo —
MPEACTABUTEND
METaJIOB  ITOOOYHEIX

noArpymn. Baxueiimme
COCIMHEHMS Kelle3a.

Hpe}lMeTHbIe Pe€3yJbTaThl. HccnegoBathb
CBOMCTBaA HN3y4acMbIX BEIICCTB.
Ha6HIOIIaTB N OIIMChIBATH XHMHUYCCKUC

peaKIum.
Habmronate JEMOHCTPUPYEMBbIE u
CaMOCTOSATENIFHO ~ TPOBOJMMBIE  OIBITHI.

OnuceIBaTh CBONWCTBA N3Y4YaEMbIX BEIIECTB
HA  OCHOBe  Ha0mAeHWH 3a  uX
MIPEBPAIICHUSIMHU.

O0600mare 3HaHWS W JeNaTh BBIBOJBI.
3anuchiBaTh yYpaBHEHUS OKHUCIUTENIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUMN M peakiui
MOHHOTO OOMeHa.

CocTaBisTh KiIacCU(PHUKAIIMOHHBIE CXEMBI,
CpaBHUTEJIbHBIC U 0000IIAIOIITNE TAOIUIIBI,
OTIOpHBIE KOHCIIEKTBI. OTtbupatsb
WH(pOpMAIKIO U3 APYTUX UCTOYHUKOB JIJIS
MOJATOTOBKU KPATKUX COOOIICHHUIA.
['OTOBUTH KOMIBIOTEPHBIE MPE3CHTAIUU
10 TEME.

[Ipon3BoauTh pacu€Thl MO ypPaBHEHHSIM
XUMHUYECKUX PEAKUUN, UCTIONIb3Ys TIOHITHUS
«MOJIIpHAsi Macca», «MOJIAPHBIA O00BEMN,
«TEePMOXUMHUYECKUE YPABHEHUS PEAKIIMi»,
«TETTOBOM 2(P(HEKT peaKIum.
Jluunoctuble YY/. OuenuBatb ¢
MO3UIUHN COLIMATIBHBIX HOPM COOCTBEHHBIE
MOCTYINKHU ¥ OCTYIKH IPYTUX JIOACH.
KoMmyHnkaTuBHbIE
YVYA.OpranuzoBeiBaTh  COTPYAHHYECTBO,
paboTath WHAMUBUIYaTbHO WU B TpYIIIE,

OCO3HAaHHO HCII0Jb30BaTh pedeBbie
Cpe/ICTBa JJIsl BBIPAXKEHUSI CBOMX MBICIIEH 1
notpeOHOCTE, BBIIBUTATh

KOHTPapryMeHThl, iepedpazupoBaTh CBOIO
MBICJIb, IIOHUMAaTb [O3ULUI0 JAPYIoro,
pazmMyaTh B €0  pE€YM  MHEHHE,
JI0Ka3aTeIbCTBO, (PAKThl, YMETh B3IJISTHYTh
Ha CUTYAILUIO C APYTOM TOYKH 3PEHUSI.

Peryasituabie Y'Y ]/I.CamocTosTensHO
ONpeseNnaTh LEIH CBOEro 0o0ydeHus,
CTaBUTh U (opMynupoBath Uil ceOst

DKOI0rMYECKOE BOCIIMTAHNE
HpascTBeHHOE BOCTIUTaHKE
duznyeckoe BOCOUTAHUE U
(hopMHUpPOBaHKE KYJIbTYPHI
310pPOBbS

TpynoBoe BociuTaHUE
[Tonynsapuzarust Hay4YHBIX
3HAHUU

DcTeTHYECKOE BOCITUTaAHNUE
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HOBBIC 3a7a4M B y4€Oe M MO3HaBaTEIbHON

JESITEIIbHOCTH, CaMOCTOSITEIILHO
IUIAHUPOBATh MYTU JIOCTHXKEHUS LeJei,
OCO3HAHHO BHIOMpATH HauboJee
s pexTuBHBIC CIocoObI pereHus
yueOHBIX W  TO3HABATENIbHBIX  3ajad,
COOTHOCHUTH CBOU neicTBUS c
TUTAHUPYEMBIMU pe3ylibTaTamu,
OCYIIECTBIISATh KOHTPOJIb cBOei
JESTEIIBHOCTH B TIPOIECCE JOCTHUKCHHS
pe3yibTaTta, KOPPEKTUPOBATh CBOU
JIEeHCTBUS B COOTBETCTBUU c
M3MEHSIIOIICHCS  CUTyalueu, BJIAJIETH
OCHOBaMH CaMOKOHTPOJIS, CaMOOIICHKH,

NPUHATUS PEIICHUWH U  OCYIIECTBICHUS
OCO3HAaHHOTO BbIOOpa B yueOHOU U
[MO3HABATEILHOM JeSITCIbHOCTH.
IHo3naBarteabubie YV . Onpenensats

MOHSATHS, CO31aBaTh 0000IIEHNS,
CaMOCTOSATENIFHO BHIOMPATh OCHOBAHHUS
KPHUTEPUH ISl KITacCU(UKAIINY,
yCTaHaBJIMBATh IPHYMHHO-CIICICTBEHHBIC
CBSI3H, JIeNaTh BBIBOJBI, aHAIN3UPOBATH,
CpaBHUBATh 1 00001IaTh (haKThI, CTPOUTH
JIOTHYECKOE PACCYXICHUE, CO3/1aBaTh,
NPUMEHSATH U IPe00pa30BhIBATh 3HAKU U
CHMBOJIBI JIJISl PELICHUS YICOHBIX U
NIO3HABaTENIbHBIX 3371a4, IPeoOpa30BHIBATH
UH(OPMALIMIO U3 OJTHOTO BU/IA B IPYTrOi
(cxeMy B TEKCT), IPOM3BOIUTH TOUCK
uHpOpPMAIINH, AaHATTH3UPOBATH U
OLIEHUBATH €€ I0CTOBEPHOCTb.

Pa3nen 4. O01mme cBereHus1 00 OPraHU4YecKNX coeTUHeHNAX(84)

11.  Yraesomoponasl | [Ipenmernnie pe3yabTaTbl. Habmogats | Dkonornyeckoe BOCIMTaHUE
(49) JIEMOHCTPUPYEMBIE M CaMOCTOSITENbHO | HpaBcTBEHHOE BOCIIMTaHUE
[lepBoHavasibHbBIE MIPOBOJIUMBIE OTIBITHI. ®duznueckoe BOCIIUTAHUE U
cBelleHHus O cTpoeHuH | ONMUCHIBaTh CBOMCTBA M3y4aeMbIX BEHIECTB | (hOPMHUPOBAHHE KYJIbTYPHI
OpraHUYECKUX HA  OCHOBE  HaOmIOJGHUH 32  UX | 3I0pPOBbSA

BEILIECTB. MPEBPALLICHUSIMH. TpynoBoe BociuTaHUE
Knaccudukanus CoctaBnate  CTpykTypHbie  ¢opmynsl | [Tonmynspuzanus HAyIHBIX
YTIJIEBOAOPOIOB. OpPraHWYECKUX  BEMIECTB.  OMPENENAThH | 3HAHHM

N3omepus U | IOHATUSI «TOMOJIOT», «TOMOJIOTHYECKUN | DCTETUUYECKOE BOCIIUTAHUE
HOMEHKJIaTypa A, «A30MEPBI».

[TonsiTue o | CpaBHUBaTh CBOWMCTBA MpPEACIBbHBIX U

MOJIMMEPHBIX HETPEeIeTbHBIX YTJIEBOJIOPOJIOB.

XUMHUYECKHX CocTaBisITh KIacCHU(PUKAIIMOHHBIE CXEMBI,

COEINHEHUAX CpaBHUTEJIBHBIE U 0000IIAIOIITNE TAOIHIIBI,

MOHOMEp,  MOJHUMEp, | ONOPHBIE KOHCIEKTHI.
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CTETEHb
MOJIMMEPU3ALUU.
Huknuueckue
YIIIEBOIOPOBI.
Pacnpoctpanenue
YIJIEBOIOPOAOB B
npupone. I[lpupoansie
HMCTOYHHUKHU
YIJI€BOIOPOIOB.
CocraB  HeptH W

XapaKTepUCTHKA
OCHOBHBIX MPOJYKTOB,
HOJTY9aeMbIX u3
HEPTH.

12.
Kucnopoacoaepakain
ue OpraHm4ecKue

coeqrHeHus (24)
["'omonornyeckue psiibl
CIIUPTOB u
KapOOHOBBIX  KHUCIIOT.
PuU3H0I0rHYECKOe
JEICTBUE CIHUPTOB HAa
OpraHu3M.
XVMMHYECKUE CBOMCTBA
cnuproB [lonarue o
MHOT0aTOMHBIX
cnuprax  (IVIMLEPHH).
Oo61ue CBOMCTBA
KapOOHOBBIX  KHCJIOT.
Peakuus
TepudUKaIH.

13. buoaornyecku
BaKHbIE
OpraHuveckue
coeqrHeHus (24)

1. buonornueckun
Ba)XXHBIE  COCAUHEHMS
— KUPBI, YTTIEBO/BIL.

2. benkmn.

Hcnonp30BaTh BHYTPU- U MEKITPEIMETHBIE
CBSI3U.
CpaBHUBaTh OpraHUYEeCKHE BEIIECTBA C

HEOPraHUYECKUMH.
OOBSICHATH ~ IPUYUHBI  MHOT000pasus
BELIECTB.

CocTaBisTh KiIacCHU(PHUKAIIMOHHBIE CXEMBI,
CPaBHHUTEIBHBIC U 0000IIAOIINE TAOIHUIIBI,
OTOPHBIE KOHCTIEKTHI.

Otbupates uHOpPMAIUIO U3  JAPYTUX
HUCTOYHUKOB JUIS TOATOTOBKH KpaTKUX
COOOILIEHUH.

['OTOBUTH KOMIIBIOTEpHBIE MPE3EHTALUU
o TeMe.

JInunoctuble YYJ. OuenuBarth ¢
MO3UIUH COLUATBHBIX HOPM COOCTBEHHBIC
MOCTYIKHU U TIOCTYIIKH JIPYTUX JTIOACH.
KoMMmyHuKaTHBHBIE

YV A.OpranuzoBbeiBaTh  COTPYAHUYECTBO,
paboTaTh WHAMBHUIYabHO W B TpYIIE,

OCO3HAHHO MCIIOJIb30BATh pedeBbie
Cpe/CTBa JJIsl BBIPAKEHUS CBOUX MBICIICH U
noTpeOHOCTEH, BBIJIBUTATh

KOHTpapryMeHThI, nepedpazupoBaTbh CBOIO
MBICJIb, IIOHUMAaTb IO3ULHUIO JPYyroro,
pazauyate B €M0  pEYd  MHEHHE,
JI0Ka3aTeNnbCTBO, (DaKThl, yMETh B3IJIIHYTb
Ha CUTYaLUIO C IPYro TOYKH 3PEHUS.

PeryasituBabie Y'Y J/.CamocTosiTensHO
OnpeneNniaTh LEIM CBOEro O0ydeHus,
CTaBUTh U (QOpMyIHpoOBaTh [isl ceds
HOBBIE 33/1a4M B y4€0e M M03HaBaTEIbHOMN
JIeATEIbHOCTH, CaMOCTOSITEIIBHO
IUIAHUPOBAaTh IIyTH JIOCTHIKEHUS LEJeH,

OCO3HAHHO BbIOMpAThH Haubosee
s¢dheKkTuBHBIE CHIoCcoObI peueHus
y4eOHBIX W  TIO3HABaTEeNBHBIX  3ajad,
COOTHOCHTH CBOHU NeicTBUS c
TUTAHUPYEMBIMH pe3yabpTaTamu,
OCYILIECTBIISATh KOHTPOJIb cBoeH
JEeSITETHHOCTH B TPOIECCE JTOCTHIKECHUS
pe3ysbTara, KOPPEKTHPOBATh CBOHU
NercTBUS B COOTBETCTBUU c
U3MEHSIOIENCs  cuTyauueil,  BIaieTh
OCHOBAaMH CaMOKOHTpOJIS, CaMOOIICHKH,

OPUHATHS PelIeHUH ¥  OCYIIECTBIICHUS
OCO3HAHHOTO BbIOOpa B y4yeOHOH W
MO03HABATENbHOM JeSITeTbHOCTH.
ITo3naBartenbnbie YY /. Onpenensts
MOHATHS, CO37aBaTh 0000IEHNS,

CaMOCTOATECIbHO BI)I6I/IpaTI) OCHOBAaHUs U

DKOJI0rM4ecKoe BOCIIUTaHNE
HpascTtBeHHOE BOocnIUTaHKe
dusnyeckoe BOCIIUTAHNE U
(GbopMHUPOBaHUE KYJIBTYpPbI
310pOBbs

TpynoBoe BocniuTanue
[Tonynsipu3anust Hay4HbIX
3HAaHUU

DcTeTn4ecKoe BOCIIUTAHNE

DKOJI0rM4ecKoe BOCIIUTaHNE
HpascTBeHHOE BOCIIUTaHKE
®dusnyeckoe BOCIUTAHNE U
(bopMHUPOBaHUE KYJIbTYpPbI
310pOBbS

TpynoBoe BociuTanue
[Tonynsipr3anust Hay4HbIX
3HAHUHI

DcTeTN4ecKoe BOCIIMTAHNE
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KPUTEPHH IS KJaccu(uKaIum,
yCTaHaBJIMUBATh IPUYUHHO-CIICACTBEHHBIE
CBSI3M, JI€JIaTh BbIBO/Ibl, aHAIIM3UPOBATH,
CpaBHUBATh U 000011aTh (haKThl, CTPOUTH
JIOTMUYECKOE PacCyXk/IeHUE, CO3/1aBaTh,
IPUMEHSATH U IPe0OPa30BbIBATE 3HAKU U
CHUMBOJIBI U1l peIlIeHHs] y4eOHbIX U
[I03HABATENbHBIX 337124, IPe0OpPa30BbIBATH
UH(POPMALIKIO U3 OJTHOTO BU/IA B IPYTOi
(cxemy B TEKCT), IPOU3BOJAUTD ITOUCK
uHpOpMaIINH, aHATU3UPOBATH U
OLICHUBATH €€ JOCTOBEPHOCTD.

Pa3nen 5. Xumusa u ku3Hb (24)

14. YenoBek B mmupe
BelecTB (24)

BemectBa,  BpeaHbie
JUTS 3710pOBbS
YeJloBeKa u
OKpYKalolle Cpelbl.
[Tonmmepnr u 1704
3HAYEHUE B  IKU3HU
YyelloBeKa. XUMHUA U
310POBBE.
MuHepanbHbIE

ya0OpeHus: Ha BalieMm
y4acTKe.

IIpeameTHbIE pe3yJibTaThl.
Hcnonp30BaTh BHYTPU- U MEKIIPEIMETHBIE
CBSI3H.

Hcnonp3oBaTh NpUOOpETEHHBIE 3HAHUS U
YMEHUS B MPAKTUUYECKON NEeATETBbHOCTH U
IIOBCEIHEBHOM JKHU3HM JUISl SKOJIOTMYECKU
IpaMOTHOI'O TIOBEIEHUSI B OKpYKarolein

cpene.
OuenuBath BIIMSIHHE XUMHYECKOT0
3arpsi3HEHUST  OKPYXKAlolled cpeapl Ha

OpraHM3M 4YeJlOBEKa WU JpYrue KHUBBIC
opranusmMbl. OtOmpars HHOpMAIMIO U3
JpPYTMX HMCTOYHHMKOB JUISI IIOATOTOBKH
KpaTKHUX COOOILIEHUI.

I'OTOBUTE KOMIIBIOTEPHBIE IPE3CHTALUU
10 TEME.

Jluunoctuble YY/. OuenuBatb ¢
MO3UIUHN COLIMATIBHBIX HOPM COOCTBEHHBIE
IIOCTYIIKHU U TIOCTYIIKU IPYTUX JIFOACH.
KommyHukaTnBHble
YVYA.OpranuzoBeiBaTh  COTPYAHHYECTBO,
paboTaThb MHAMBHUIYyaJIbHO W B TpYyIIE,

0CO3HAHHO HUCIOJIb30BaTh peueBble
CPEACTBA JIJI BRIPAKEHUSI CBOMX MBICIIEH U
noTpebHOCTEH, BBIIBUTATH

KOHTPapryMeHThl, iepedpazupoBaTb CBOIO
MBICJIb, IIOHUMAaTb [O3ULUI0 JAPYyroro,
paznmMyaTh B €0  pE€YM  MHEHHE,
JI0Ka3aTeIbCTBO, (PAKThl, YMETh B3IJISTHYTh
Ha CUTYALUIO C APYTOM TOYKH 3PEHUSI.

Peryasituabie Y'Y J/I.CamocTosiTensHO
ONpeseNnaTh LEIH CBOEro 00ydeHus,
CTaBUTh U (opMynupoBaTh Uit ceOst
HOBBIE 3aJlauM B yu€Oe M MO3HaBaTeIbHOU
JIeATEIbHOCTH, CaMOCTOSTEIILHO

DKOJI0rM4ecKoe BOCIIUTaHNE
HpascTBeHHOE BOocIIUTaHKE
dusnyeckoe BOCIIUTAHNE U
(opMHUPOBaHUE KYJIBTYpPbI
310pOBbs

TpynoBoe BocniuTanue
[Tonynspu3anyst Hay4HbIX
3HAaHUU

DcTeTn4ecKoe BOCIIUTAHNE

45




[MO3HaBaTEIILHOM JACATCIIBHOCTH.

MOHSATHS, CO31aBaTh 0000IIEHNS,

KpUTEpUU I KIIacCU(DUKALIUH,
yCTaHaBIIMBATh IPUUUHHO-CJIC/ICTB

CUMBOJIbI JIs1 PCHICHHA y‘le6HHX n

nH(popMaIuu, aHATU3UPOBATh U
OLIEHUBATH €€ I0CTOBEPHOCTb.

IUTAHUPOBATh MYTU JIOCTHXKEHUS LeJei,
OCO3HAaHHO BBIOMPATH Haunbosee
¢ exTuBHBIC CIIocoObI perieHus
yueOHBIX W TO3HABATENIbHBIX  3ajad,
COOTHOCHUTH CBOU neicTBUsS c
TUTAHUPYEMBIMU pe3ylibTaTamu,
OCYIIECTBIISATh KOHTPOJIb cBOei
JESTEIIBHOCTH B TIPOIECCE JOCTHUKCHHS
pe3yibTaTta, KOPPEKTUPOBATh CBOHM
JeHCTBUS B COOTBETCTBUU c
W3MEHSIOIICHCS  CUTyaluel, BJIAJIETh
OCHOBaMH CaMOKOHTPOJIS, CaMOOIICHKH,

HPUHATHS PEUICHHH W  OCYIICCTBICHHS
OCO3HAaHHOTO BbIOOpa B yueOHOU U

[Ho3naBareabubie YY . Onpenensats

CaMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

CBSI3H, JIeNaTh BBIBOJBI, aHAIN3UPOBATH,
CpaBHUBATh 1 00001IaTh (haKThI, CTPOUTH
JIOTUYECKOE PAaCCYKICHUE, CO3/1aBaTh,
NPUMEHSTH U IPe00Pa30BhIBATH 3HAKU U

MO3HABATENbHBIX 33]1a4, TPe0OpPa30BbIBATH
nH(pOpPMALIKIO U3 OAHOTO BUJA B IPYron
(cxemy B TEKCT), MPOU3BOAUTH MTOUCK

CHHBIC

COI'JTACOBAHO

[IpoTokon 3acenanus
METOANYECKOTO 00OBEINHEHUSI
YUUTENEN €CTECTBEHHOHAYUYHbBIX
mucrauna MAOY COHI Ne 15
ot 24.08.2021roma Nel
Pykosogurens MO
M.M.EmMenbsiHOBa

COI''TACOBAHO
3amectutens qupexTop no YBP

_____  MI.Censgnuna
ot 26.08.2021 rona
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