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NMoAacHUTenbHasa 3anuUcKa

HopmaTusHas npaBoBas OCHOBa NPoOrpaMmbl

HopmaTuBHO-NPaBOBYD OCHOBY HacToAWEN nporpammbl Mo yyebHomy
npeameTy «XMmua» COCTaBAAIOT Cneayowme JOKYMEHTbI:

depnepanbHbIN 3aKOH 0T 29 aeKabpa 2012 r. Ne 273-d3 «O6 obpa3oBaHuK B
Poccumckon depepaunmy»;

depepanbHbi 3aKOH oT 3 asrycta 2018 r. Ne 317-®3 «O BHeceHuM
nameHeHnin B ctatbM 11 m 14 depepanbHoro 3akoHa «0O6 obpasoBaHWM B
Poccuiickon ®epepaunmny;

npukas MuHuUcTepcTBa 06pa3oBaHMA U Hayku Poccuiickoin Pepepaunm ot
17 pekabpa 2010 r. Ne 1897 «0O6 yTBepAeHMN deaepasibHOro rocygapCTBeHHOro
06pa3oBaTeNbHOr0 CTaHAApTa OCHOBHOro obuwero obpasoBaHMA» (B peadakuum
npukasa MmnHobpHayku Poccum ot 31 gekabps 2015 r. Ne 1577);

npuka3 MuHucTtepcTBa npocselweHmsa Poccunckon depepaymm ot 31 man
2021 r. Ne 287 «0O6 yTBepxaeHun denepanbHOro rocyaapcTBEHHOIo
obpa3oBaTeNbHOro CTaHA4APTa OCHOBHOMO 0bwero obpasoBaHUA»

Mporpamma pa3pabotaHa Ha ocHoBe TpeboBaHu deaepanbHOro
rocygapctBeHHoro  obpasoBaTenbHOrO  CTaHAapTa  OCHOBHoro  obuwero
obpa3oBaHMsA K pe3ynbTaTaM OCBOEHUA OCHOBHOM 0bpa3oBaTeNIbHOM NPOrpammbl
OCHOBHOro 0b6uwero obpasoBaHMA No y4ebHOMY NpeameTy «XMMUA», BXOAALLEMY
B 06pazoBaTenbHyt0 061acTb «EcTecTBEHHO-Hay4YHble NpeaMeTbI».

Pabouaa nporpamma cocTaB/eHa B COOTBETCTBMMU C NPOrPaMMOMN Mo XMMUU
npegmeTHonm nuHum ydebHmkos [.E.Pyasntuca, ®.[.PenbgmaHa. 8-9 Knacchbi:
yyeb. nocobue pana obueobpasosaTt. opraHusaumin /H.H.Fapa. — 3-e wu3ga,,
nepepab. — M.: NpoceeweHune, 2019. - 48 c.

Pasgen. 1 O6bwan xapaktepucTuka yuebHoro npegmera.



Lenu:

1) popMupoBaHue nepBOHAYATBHBIX CUCTEMATHU3UPOBAHHBIX MIPEACTABICHUN
O BEIIECTBAaX, WX TPEBPANICHUAX M MPAKTUYECCKOM NPUMCHEHUH; OBJIAJCHUE
MOHATHHUHBIM aIMapaToM ¥ CUMBOJIUYECKHUM SI3BIKOM XUMUH;

2) oco3HaHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHUMHUYECKOW HAyKU Kak
0o0JJacTH ~ COBPEMEHHOr0  C€CTECTBO3HAHUS,  XHMHUYECKHX  IIPEBpaIIcHUI
HEOPraHMYECKUX W OPTaHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH KUBOW U
HEXUBOW TPUPOIBI; YIIyOJeHHE TPEACTaBICHUNH O MaTepPUAIBbHOM EIUHCTBE
MUpa;

3) oBnageHWEe OCHOBAaMH XHUMHMUYECKOHW T'PAMOTHOCTH: CIIOCOOHOCTBIO
AHAIM3UPOBATh M OOBEKTUBHO OIICHWBATH >KU3HEHHBIC CUTYyallMHU, CBSI3AHHBIC C
XUMHUEH, HaBbIKaMU O€301MacHOr0 OOpaIleHUs C BEIIECTBAMH, WCIOJIB3yeMBIMHA B
MMOBCEHEBHON JKM3HHW; YMEHHUEM aHAJIM3WPOBATh W IIAHUPOBATH JKOJIOTHYCCKU
0e30MacHOe MOBEJICHHUE B 1IETISAX COXPAHEHUS 3JI0POBbS M OKPYKAOIIECH CPe/Ibl;

4) bopmupoBaHre yMEHHWH YCTaHABIMBATh CBS3M MEXKIYy peagbHO
HAOII0JJaeMBIMA XMUMHUYECKUMHU SBICHUSMH W TPOIECCaMH, NMPOUCXOJAIIUMH B
MUKPOMHUPE, OOBICHATH MPUYMHBI MHOT'000pPA3Usl BEIIECTB, 3aBUCHUMOCTh HX
CBOMCTB OT COCTaBa M CTPOCHHUS, a TAK)KE 3aBHCUMOCTb IMPUMEHEHHUS BEIIECTB OT
UX CBOMCTB,;

5) mpuOOpETeHNE OMbITa WCIOIB30BAHMS PA3TUYHBIX METOJOB HU3YYCHHS
BEII[ECTB: HAOJIONECHUS 3a WX IPEBpAIeHUSIMHU IPH TMPOBEIACHUH HECIO0XHBIX
XUMHYECKUX AKCIIEPUMEHTOB C UCIIOJIb30BaHUEM JITA0OOPATOPHOTO 0OOPYIOBAHUS U
puOOpOB;

6) popMupoBaHHE TMPEACTABICHUNA O 3HAYCHUUM XUMUYECKOM HAyKd B
pelIeHnd COBPEMEHHBIX OKOJOTHMYECKHX TpoOdjeM, B TOM 4YHCIE B

MpCAOTBpAIICHUN TCXHOI'CHHBIX U 3KOJOIMYCCKHX KaTaCTpO(l).

3agaum:

- @opMupOBaHHE Y Yy4YalIUXCS 3HAHUS OCHOB XHWMHYECKOW HAyKH:
BOKHEUINX (HaKTOPOB, MOHSATUM, XUMUYECKUX 3aKOHOB U TEOPHH, S3bIKa HAYKH,
JOCTYITHBIX 0000IICHUI MUPOBO33PEHUECKOTO XapaKTepa.

- PasButne ymeHuidl HaOMIOAATh U OOBICHATH XHUMHUUYECKHE SIBJIICHHS,
MIPOUCXOMISIINE B PUPO/IE, TAOOPATOPHH, B TIOBCETHEBHOM KU3HH.

- @®opMHpOBaHHE CICIHUATBHBIX yMEHUW: oOpamaTbcsi ¢ BEIIEeCTBaMH,
BBITIOJIHATh ~ HECJIOXKHBIE  DKCIEPUMEHTHI, COONIOfas MpaBuja  TEXHHUKHU
0€30MacCHOCTH; TPAMOTHO IIPUMEHATh XUMUUYECKHE 3HAHUS B OOIICHUH C TIPUPOIOH
U B IOBCECIHEBHOM KU3HU.

- PackpbITHe TyMaHHCTUUECKOW HAIPABJIEHHOCTU XHWMHH, €€ BO3pPACTAIOIIECH
POJIM B PEUICHUM TJIaBHBIX MPOOJIEM, CTOSIIUX Mepe] YEIOBEUSCTBOM, U BKIIa/ia B

Hay4YHYI0 KapTUHY MHUDPA.



- Pa3BuTre AMUHOCTH 00YyYaIOIUXCS: X UHTEUIEKTYaIbHOE U HPABCTBEHHOE
COBEpIICHCTBOBAHUE, (OPMUPOBAHHWE y HHUX T'YMaHUCTHUECKHUX OTHOLIECHUH U
DKOJIOTUYECKU LIEJIECOO0PA3HOr0 MOBEAEHUs B OBITY M B IIPOLECCE TPYNOBOU
JesITeIbHOCTH.

Mecto yuyebHOro npeametra «Xumua» B yyebHOM naaHe: OCOOCHHOCTh
Kypca XHMHH COCTOWT B TOM, YTO I €r0 OCBOCHHUS OOyYaroniuecs IOHKHBI
o0JlaiaTh HE TOJIBKO OMPEeIEHHBIM 3alacoM IpeaBapUTEIbHBIX €CTECTBEHHO-
HAy4YHBIX 3HAHWM, HO MW JIOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM
MBIIUICHHEM. ITO SIBJISETCS TJIaBHON MPUYMHOM TOTO, YTO B y4eOHOM IUTaHE 3TOT
npeAMEeT TMOSBISETCS TOCIEAHUM B PSIy €CTECTBEHHO-HAYYHBIX JUCIHUILUIVH.
JlanHbIii peaMer 0a3upyeTcs Ha 3HAHMSAX W YMEHHSAX ITOJYYEHHBIC Ha ypOKax
OKpY’Karolero Mupa, OMoaoruu, Pu3uKu, MaTeMaTUKH.

B cooTBeTCTBUM C y4ebHbIM NJAAHOM LWKO/Ibl HA YPOBHE OCHOBHOro obLiero
obpa3zoBaHuA xumusa (6a30BbIN YPOBEHb) M3yyaeTca:

8 kmacc — 68 wacoB B rom (2 waca B HeEmen0), KOHTPOJIBHBIX paboT — 4,
PAKTUYECKUX paboT-6, pe3epBHOE BpeMs- 2 yaca, (hpopmMa UTOrOBOM aTTECTAINH -
KOHTpPOJIbHasl paboTa B (hopmaTe TecCT.

MnhaHupyemble pe3ynbTaTbl OCBOEHUA yuebHOro npegmera « Xumua».
JINYHOCTHbIE pe3ynbTaTbl:

- BOCIIUTAHUE POCCHUMCKOM TPAKIAHCKOM MJIEHTUYHOCTH: NATPUOTHU3MA,
n00BUM U yBaxkeHus Kk OredecTBy, 4YyBCTBa TropJocTH 3a cBow Poauny, 3a
POCCHUMCKYI0 XUMUYECKYIO HAYKY;

- (¢dopMuUpOBaHHE LEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U OOIIECTBEHHOW MPAKTHKH, a TaKXKe
COLIMATbHOMY, KYJIBTYPHOMY, S3BIKOBOMY U JYXOBHOMY MHOT00OpPa3HUI0
COBPEMEHHOI'0 MUDa;

- (popmupoBaHHE OTBETCTBEHHOT'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpa3BUTUIO U CaMOOOpPa30BaHHMI0O HAa OCHOBE MOTHUBALMHU K
OoOy4eHHI0O U TI03HAaHWIO, BBIOOPY mNpoduiIbHOrO 00pa3oBaHMsI HA OCHOBE
uHGOpMAIIMK O CYIIECTBYIOIMX MPOPECcCUsIX M JHMYHBIX MPOodhecCHOHATHHBIX
NPENNnoOYTeHU, OCO3HAHHOMY TOCTPOEHUIO0 WHIAMBUIYaIbHOW 00pa3oBaTEbHOU
TPACKTOPHH C YUETOM YCTOWYMBBIX TTO3HABATEIbHBIX HHTEPECOB;

- (hpopMHpoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B 00pa30BaTEIbHOM,
OOLIECTBEHHO IIOJIE3HOM, Y4YEOHO-UCCIIEN0BAaTEIbCKOM, TBOPUYECKOM M APYTrHUX



BUJIAX JIEATEITHLHOCTH;

- (hpopMupoBaHHME MMOHMMAHUS IIEHHOCTH 37I0pPOBOr0 U O€30IMacHOro oopasza
KU3HU, YCBOCHHE TMpPaBUJ HHIWBUAYATHHOTO U KOJUIEKTHBHOTO O€30MaCcHOr0
MOBE/CHUSI B UPE3BbIYANHBIX CHUTYAlUAX, YIPOXKAIOIUX >KU3HU M 3]I0pPOBBIO
JIFO/ICH

- ¢opMUpOBaHUE MO3HABATEIILHOW W MH(MPOPMALIMOHHON KYJIBTYPHI, B TOM
YKCJI€ Pa3BUTHE HABBIKOB CAMOCTOSITENBHOM padOThl C Yy4eOHBIMU MOCOOHUSMH,
KHATAMH, JOCTYIHBIMH HMHCTPYMEHTAMH W TEXHUYECKUMHU CPEACTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

- (popmupoBaHHE OCHOB IKOJOTHYECKOTO CO3HAHUS HA OCHOBE MPU3HAHMS
[IEHHOCTH >KM3HU BO BCEX €€ MPOSIBICHUSIX M HEOOXOJUMOCTH OTBETCTBEHHOTO,
OepeXHOro OTHOIICHUS K OKPY Kaloleil cpee;

- pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUECKHUX 3aJlay, YMEHUS HaXOAUTh
aJICKBaTHBIE CIIOCOOBI TOBEICHUS W B3aUMOJICHUCTBHS C TAapTHEPAMU BO BpeMs
yqeOHOM W BHEYYEOHOM JEATEILHOCTH, CIOCOOHOCTH OILICHHBATH IPOOJIEMHBIC
CUTyalliM W OIEPaTUBHO NPHHHMAaTh OTBETCTBEHHBIC PEIICHUS B Pa3IMYHBIX
NPOAYKTUBHBIX BHIAX JAesATeNbHOCTH (yueOHash TOMCKOBO-HCCIIEN0BATEIbCKAS,
KJTyOHas, MPOEKTHAas!, KPY>KKOBas  T. I1.).

MeTanpeaMeTHbIMH pe3yJbTaTaMUd OCBOCHHSI OCHOBHOM 00pa30BaTEIHHOM
IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHUs SIBIISIFOTCS

1. perynatuBHble YHUBepCa/bHble yyebHble AeicTBuA.

Obyuatowmmnca HayumTca:

- LenenonaraHuio, BKAKOYaA MOCTAHOBKY HOBbIX Uenen, npeobpasoBaHue
NPaKTUYECKOM 3aJa4M B NO3HABATE/NbHYIO;

- CAMOCTOATENIbHO aHa/NN3MPOBaTb YC/NOBUA AOCTUMEHUA LEeNM Ha OCHOBe
YYéTa BbIAENEHHbIX Y4YMTENEM OPUEHTUPOB [JEeWNCTBMA B HOBOM Yy4ebHOM
maTepuane;

- NN1aHNpoBaTb NyTU AOCTUXKEHUNA u,enel‘/i;
- YCTaHaB/1UBaATb LLe/N1EBbIE MPUOPUTETDI,
- YMeTb CAaMOCTOATE/IbHO KOHTPO/IMPOBATb CBOE BPEMA U YNPAB/IATb UM;

- MPUHUMATb peLlleHnAa B I'IpO6I'IeMHOl\;1 CUTYaunn Ha OCHOBE MNeperoBopos,



- OCYLLECTBNIATb KOHCTATUPYIOWMA U NPeaBOCXULLAIOLWNIA  KOHTPOAb MO
pe3ynbTaTly M MO Ccnocoby AOelcTBMA; aKTya/lbHbI KOHTPO/b Ha YpOBHE
NMPOU3BO/IbHOTO BHUMaHUA;

- dJeKBaTHO CaMOCTOATE/IbHO OUeHMBATb MNPaBU/IbHOCTb BbINOJIHEHUA
AGVICTBMH M BHOCUTb H€O6XOLI,MMbIe KOppeKTnebl B UCNOJZIHEHUE, KAaK B KOHLE
AEVICTBMFI, TaK U MO Xo4y ero peaansaunu,

- OCHOBaM MNPOrHO3MPOBaHMA KaK npeaBuAeHMA Oyaywmx cobbiTuin K
pPa3BUTUA NpoLecca.

O6yy4atoLWMNCa NONYYUT BOSMOMKHOCTb HAYYUTbLCA:
- CAMOCTOATE/IbHO CTaBUTb HOBbIE y4ebHble Lenun 1 3aja4u;
- NOCTPOEHUIO }KU3HEHHbIX N/1aHOB BO BPEMEHHO2IA NepPCNeKTUBE;

-npn  naaHNMpoBaHM OOCTUXKEHUNA u,eneﬁ CaMOCTOATE/IbHO, NOJIHO WU
dEeKBATHO y4uUTbIBATb YC/1I0BUA U CPeACTBaA UX OOCTUXKEHUA,

- BbI4ENATb a/ibTEPHATUBHbIE CNOCOObI AOCTUXKEHMA Uenn M BblbnpaTb
Hanbonee apdeKTUBHbLIN cNOcob;

- OCHOBaM Camoperynauunm B yqe6H0171 N No3HaBaTe/IbHOM AEATENIbHOCTU B
d)opN\e OCO3HaHHOro ynpasneHna csoMm nosegeHnem wm AOeATENIbHOCTbLIO,
HaﬂpaBﬂeHHOI\;I Ha AOCTUXEHUE NMOCTaBNEHHbIX LLeﬂeI\;I;

- OCYLLECTB/IATb NO3HABaTe/IbHYO pedNeKCUo B OTHOLIEHUU AEUCTBUMIA MO
PEeLIeHUo y4ebHbIX U MO3HABaTe/IbHbIX 334a4;

- afleKBaTHO OUEHMBAaTb 0OBEKTUBHYIO TPYAHOCTb KaK Mepy $haKTUYecKoro
WAM Npeanosiaraemoro pacxo4a PecypcoB Ha pelleHne 3a4auu;

- a4EeKBAaTHO  OLEHMBATb CBOM  BO3MOXHOCTM  OOCTMMKEHMA  Lenu
onpenenéHHom  C/NOXHOCTM B pas3/MuHbIX  cpepax  CaMOCTOATENIbHOM
AeATeNbHOCTY;

- OCHOBaM Camoperyaaumnm asmoumnoHa1bHbIX COCTOFIHVM;

- NpunaraTb BONEBblE YCUINA U NPEOA0NEBATb TPYAHOCTU U NPENATCTBMA Ha
NyTU AOCTUNKEHUSA Lenen.

2. KOMMyHUMKaTUBHbIE YHMBEpPCa/ibHble yuebHble aeiicTeuma.



Obyyatowmmnca HayumTca:

- Y4UTbIBATb Pa3Hbleé MHEHUA U CTPEMUTbCA K KOOpAUHALUWN PaA3TINYHbIX
I'IO3MLI,Mﬁ B COTPYAHUNYECTBE,

- bopmynMpoBaTb COBCTBEHHOE MHEHME U MO3ULMUI0, apryMeHTUPOBaTbL M
KOOPAMHNPOBATb €€ C NO3MLMAMM NAPTHEPOB B COTPYAHMYECTBE NPU BbipaboTKe
06Lero peweHMa B COBMECTHOM AeATeNbHOCTY;

- YyCTaHaBAMBATb M CpPaBHMBATb pPa3Hble TOYKWU 3PEHUA, MNpPEXLe Yem
NPUHUMATb peLleHna n genatb BbibOP;

- apryMeHTUpOBaTb CBOK TOYKY 3PEHMA, CNOopUTb M OTCTamMBaTb CBOHO
NO3MLUUIO He BpaxKaebHbIM Ana onnoHEHTOB 06pa3om;

-3a4aBaTb BOMPOCbI, HeobxoAMMble [ANA OpraHM3aumu CcobCTBEHHOM
[eATeNIbHOCTU U COTPYAHMUYECTBA C NapTHEPOM;

- OCYLLECTBNATb B3aMMHbIA KOHTPONb W OKas3blBaTb B COTPYAHUYECTBE
HeobXxoAMMYI0 B3aMMOMOMOLLLb;

- aeKBaTHO MCMNO/b30BaTb pPeyb 418 MNaHUPOBAHUA U Perynauum cBoen
NeATeNIbHOCTY;

- d1eKBaTHO MUCNOJZIb30BaTb peyeBble cpeactsa A1 peweHnAa pPas/IMvYHbIX
KOMMYHUKATUBHbIX 3a4ad4; BJ1a4€Tb YCTHOI‘;I M MUCbMEHHOM peybto, CTPOUTb
MOHONOIN’MYeCKoe KOHTEKCTHOE BbICKA3biBaHUE,

- OPraHM30BbIBaTb M NAAHMPOBATb y4ebHOEe COTPYAHMYECTBO C yYUTENEM U
CBEPCTHUKaMK, onpepenatb ueam Uu  PyHKUMM  y4aCTHMKOB, Crnocobbl
B3aMMOAENCTBMSA; NNaHMPOBaTb 0bLimne cnocobbl paboTol;

- OCYLLECTBNATb KOHTPO/Ib, KOPPEKLMIO, OLEHKY AENCTBUI NAPTHEPA, YMETb
ybexknaTb;

- paboTtaTb B rpynne — ycTaHaBAMBaTb pabouyne oTHoweHUs, 3GPEKTUBHO
COTPYAHUYATb U cNnocobCcTBOBATL NPOAYKTUBHOM KOoONepaunm; MHTErpMpoBaTbCa B
rpynny CBEPCTHUKOB W CTPOUTb MNPOAYKTMBHOE  B3aMMOLENCTBME  CO
CBEPCTHMKAMM U B3POCNbIMU;

- OCHOBAM KOMMYHWKaTUBHOMN pedaekcuu;



- ICNO/1b30BaTb afleKBaTHbIE A3bIKOBbIE CPeACTBa AN OTObpaKeHUs CBOUX
4yBCTB, MbIC/1EN, MOTUBOB M NOTPpebHOCTEN;

- 0TO6paxKaTb B peun (onmcaHme, ob6bsACHEHWNE) coaepKaHMe CoBepLUAeMbIX
OENCTBUM, Kak B GOpme TPpOMKOM COLMANMU3UMPOBAHHOM peuun, Tak u B popme
BHYTPEHHEN peuun.

Obyyatowmmnca nNoay4mT BO3MOXKHOCTb HAyYMUTbCA:

- YY4UTbIBAaTb U KOOPAMHUPOBATb OT/INYHbIE OT COOCTBEHHOM MO3ULUK
APYruX ntoaei B COTPYAHNYECTBE;

- YUNTbIBATb Pa3Hble MHEHUA U MHTepecbl U 0BOCHOBbLIBATbL COBCTBEHHYHO
No3numIo;

- NOHMMATb OTHOCUTE/IbHOCTb MHEHUI U nogxoaos K peweHnto I'Ip06f|eMb|;

- NPOAYKTUBHO paspellatb KOHOIMKTbI Ha OCHOBe Y4éTa WHTEPEecoB U
NO3UUMIA BCEX YYaCTHUKOB, MOWUCKA W OLEHKM anbTepHaTMBHbIX crnocobos
paspelleHns KOHGANKTOB; AOroBapuUBaTbCA U NPUXOAUTb K OOLLEMY peLLeHuto B
COBMECTHOW AeATe/IbHOCTU, B TOM YMC/IE B CUTYaLLUM CTO/IKHOBEHMA UHTEPECOB;

-bpaTb Ha cebs WMHMUMATMBY B OPraHM3auUuM COBMECTHOIO AeNCTBUSA
(nenoBoe nnaepcTBo);

- OKa3blBaTb NOAAEPKKY M COAENCTBME TEM, OT KOrO 3aBUCUT AOCTUXKEHME
eI B COBMECTHOMN AeATeNbHOCTH;

- OCYLLECTBNATb KOMMYHUKATUBHYIO pedaeKcuo KaK 0CO3HaHME OCHOBAHMA
COBCTBEHHbIX AENCTBUIM U AENCTBUIN NAPTHEPA;

-B npouecce KOMMYHMKAUMM AOCTAaTOMHO TOYHO, MOC/AEeAO0BaTENIbHO W
No/HO nepefaBaTb MAPTHEPY HeobxoAauMmydo MHGOPMALMIO KaK OPUEHTUP ANA
MOCTPOEHUA AEeNCTBUSA;

- BCTyNaTb B AMAJION, @ TaKMKe y4acTBOBATb B KONNEKTUBHOM OOCYXAEHUU
npobaem, y4acTBOBaTb B ANCKYCCUMN U apryMEHTUPOBATb CBOO NO3ULMIO, BNAAETb
MOHOJIOTMMECKON W Ananorndyeckom <¢Gopmamm peym B COOTBETCTBUM C
rPamMMaTMYECKMMMU U CUHTAKCMYECKMMM HOPMaMKU POAHOTO A3blKa;

-cnegosatb MOPAJZIbHO-3TUYMECKMM U MCUXOJZIOTUYECKMM MPUHUUNNAM
O6LLI,€HMFI n coTpyagHn4yectBa Ha OCHOBeE YBaXUTE/IbHOIO OTHOWEHUA K
napTHépaM, BHMUMaHNA K JINMHOCTU Apyroro, agekKBaTHOro MexXJIM4YHOCTHOro



BOCNPMUATUA, TOTOBHOCTM ai€KBAaTHO pPearnpoBaTb Ha HyXKAbl APYr1X, B YAaCTHOCTH
OKa3biBaTb MOMOLLb M 3MOLMOHANbHYIO MNOAAEPKKY MapTHEpPam B npouecce
JOCTUMKEHUA obLLen uenmnm coBMecTHoOM AeATeNnbHOCTH;

- ycTpamBaTb 3¢pdEKTMBHbIE TpynnoBble o0bcy)KaeHMA U obecnedynBaTb
OOMEH 3HAHMAMW MeXKAYy YNeHaMKW Tpynnbl Ana NpUHATMA 3G EKTUBHBIX
COBMECTHbIX peLleHnit;

-B COBMECTHOW JAeATeNbHOCTU YETKO (GopmMynuMpoBaTb LEAM rpynnbl U
No3BONATb €€ y4YaCTHUKaAM MpPOosBAATb COOCTBEHHYIO 3HEPruio ANA AOCTUNKEHMUA
3TUX Lenen.

3.Mo3HaBaTeNbHble yHUBepCcasbHble yuyebHble aencTBusa.
Obyuatowmmnca HayumTca:
- OCHOBaM peanunsaumm NpoeKTHO-UCCNe0BaTeIbCKOWN AeATENbHOCTY;
- NPOBOAUTb HAbNOAEHNE N SKCNEPUMEHT NoA, PYKOBOACTBOM YUYUTENS;

- OCYLLECTBNATb PACWIMPEHHbIA MOUCK MHPOPMALUKM C UCMOJIb30BaHUEM
pecypcoB 6ubanotek n UHTepHeTa;

- CO034aBaTb U I'IpEO6pa3OBbIBaTb mogenn n cXxembl anAa peweHnAa sagasd,

- ocyLecTBnATb Bblbop Hanbonee appeKkTUBHbIX CNOCOOBOB pelLeHnA 3a4a4
B 3aBUCUMOCTM OT KOHKPETHbIX YC0BUIA;

- AaBaTb onpegeneHne NnoOHATUAM,
- YCTaHaB/UBaATb NPUYNHHO-CNEACTBEHHbIE CBA3WY,

- OCYLLECTBNATb JIOTMYECKYI0 Onepauunto YyCTaHOBAEHMA POAOBUAOBbIX
OTHOLLIEHW, OrPaHUYEHNE NOHATUSA;

- 0606WaTh MOHATMA — OCYLLECTBATbL JIOTMYECKYIO onepauumio nepexoaa otT
BMAO0BbIX MPU3HAKOB K POAOBOMY NOHATUIO, OT MOHATUA C MEHbLUMM 0BBEMOM K
NOHATUIO C BONbLIMM OO BEMOM;

- OCyWwecCcTBNATb CpaBHEHUE, KﬂaCCM(I)VIKaLI,MIO, CaMOCTOATE/IbHO BbI6MpaF|
OCHOBaAHMA N Kpntepun anAa ykasaHHbIX 10rM4eCcKnx onepau,mﬁ;

- CTPOUTb KnaccudpuKauMilo Ha OCHOBE AMXOTOMMYECKOro AeneHusa (Ha
OCHOBE OTPULAHUA);



- CTPOUTb  n0ornvyeckme paccyxXageHwumsa, BK/1lO4awoLUlee yCTaHOBJ1IEHUNE
NMPUYNHHO-CNeACTBEHHDbIX cBA3ewn;

- 06BACHATL ABNEHMA, NPOLLECChI, CBA3U U OTHOLLEHMA, BblABIAEMbIE B X04e
nccaenoBaHus;

- OCHOBAM 03HAaKOMMUTENbHOI0, M3y4atloLLEro, YCBanBatoLWEro 1 NOMCKOBOTO
yTeHus;

- CTPYKTYPMPOBATb TEKCTbl, BK/AOYAA YMEHME BblAeNATb [NaBHOE MU
BTOPOCTENEHHOE, [NABHYKO MWAEK TEKCTa, BbICTPAauBaTb MNOC/AeA0BaTENbHOCTb
OonucbiBaeMbIX COObITUN;

- paboTtatb ¢ meTadpopamm — MOHUMATb NMEPEHOCHbINA CMbIC/T BbIPaXKEHUN,
MOHMMATb W ynoTpebnATb 060pPOTbl pPeyu, MNOCTPOEHHble HA CKPbITOM
ynogobneHunun, obpasHom cbamKeHnn cnos.

O6yy4atoLWmit NONYYUT BOSMOMKHOCTb HAYYUTbCA:
- 0OCHOBaM pedIeKCMBHOTIO YTEHUS;
- CTaBUTb Npobsiemy, apryMeHTUPOBaTb €€ aKTya/IbHOCTb;

- CaMOCTOATENNIBHO nNnposoAUTb UCCAeaJOoBaHME Ha OCHOBE TMPUMEHEHUA
mMeToa08 Ha6mop,eva N SKCNEPUMEHTA;

- BblABUraTb r’MNOTE3bl O CBA3AX M 3aKOHOMEPHOCTAX COObLITUI, NPOLLECCOB,
06BbEeKTOoB;

- OpraHM3oBbiBaTb UCCieaoBaHMe C LLe/1blo MPOBEPKU TUMOTES;

- Aenatb YMO3aKawuyeHua (MHAYKTMBHOE WM MO aHa/lorMm) M BbiBOAbl Ha
OCHOBE aprymeHTaLum.

MpepmeTHble pe3ynbTaThi:

1) npeacragieHne 0O 3aKOHOMEPHOCTAX W MNO3HABAEMOCTU ABNEHNN
npunpoabl, NOHNMMaHNe 06bEKTUBHOM 3HAYMMOCTU OCHOB XMMMUYECKOM HaYKWN KakK
obnactm coBpemMeHHOro ectectBo3HaHMA, KOMMOHEHTA O6LLI,el\/'1 KynbTypbl "
ﬂpaKTMHECKOVI AEeATENNIbHOCTU 4YENOBEKA B YC/N10BMAX COBpPEMEHHOIO O6LLI,eCTBa;
NOHUMaHMNEe MmeCTa XM cpeaun gpyrnx eCteCtBeHHbIX HayK;

2) BNafeHne OCHOBAaMM MOHATMMHOrO annapata M CMMBOJINYECKOrO A3blKa
XMMUW  ONA  cocTaBneHua ¢GopmMyn  HeopraHWYecKUX BeLLecTB, YPaBHEHWUN



XMMWYECKUX peakuuii; BnaleHne OCHOBaMM XMMUYECKOM HomeHKnaTypbl (IUPAC
W  TPUMBMANbLHOM) M YyMEHMe WUCNONb30BaTb ee pJaAa peweHnsa y4vyebHo-
NMo3HaBaTe/NbHbIX 33a4a4y; YMEHWEe WCMNOoAb30BaTb MOAENN ANA O0OBbACHEHMUA
CTPOEHNA aTOMOB N MOJIEKYN;

3) BNnageHue CUCTEMON XMMUYECKUX 3HAHUN U YMEHUE NPUMEHATb CUCTEMY
XMMMUYECKNX 3HAHUI, KOTOPAA BKAOYAET:

- BaXKHeNLWmne XuMmnyeckne NoHATUA: XMMUYECKUIA 31EMEHT, aTOM, MONEKYNa,
BELLECTBO, MPOCTOE U CNOXKHOE BEL,ECTBO, O4HOPOAHAA U HEOAHOPOAHAA CMECh,
OTHOCUTE/IbHble aTOMHAA U MONEKY/APHAA MacCbl, KONNYECTBO BELLECTBA, MOJIb,
MOIIPHaA Macca, MOAAPHbIN 06bem, OKCMA, KUCNOoTa, OCHOBaHME, CO/b
(cpegHAan), xMMMYecKaa peakums, peakunm CoeauHEHUA, peakuMmn pasnoxKeHus,
peaKkuMmn 3amelleHnna, peakumm obmeHa, TennoBon 3PdeKT peaKkumm, 3K30- U
3HAOTEPMUYECKME peaKuum, pacTBOP, MAcCOBaA A01A XMMUYECKOTO 3/IeMeHTa B
CoeANHEHUM, MaccoBas [A0NA UM MNPOUEHTHAA KOHUEHTpauMs BellecTBa B
pacTBope, AAPO aTOMa, INEKTPUYECKUI CNOM aTOMa, aTOMHaa opbuTtanb, paguyc
aToma, BAJIEHTHOCTb, cTeneHb OKMC/IEHWS, XMMUYEeCKasn CBA3b,
3N1EeKTPOOTPULLATENBHOCTb, NONAPHAA M HEMONAPHAA KOBaNeHTHaA CBA3b, MOHHaA
CBA3b, META/I/IMYECKas CBA3b, KPUCTanaMyeckasa peweTKa (aTomMHas, MOHHas,
MeTaN/INYEeCKan, MOMIEKYNAPHAA), MWOH, KaTUOH, aHWOH, 3NEKTPONUT MU
HE3NIEeKTPONINT, INEKTPOAUTUYECKAA AUCCoLMaunA, peakuum WMOHHOro obmeHa,
OKUCNNTE/IbHO-BOCCTAHOBUTE/NIbHbIE PEaKLMWN, OKUCIUTENb M BOCCTAHOBUTESb,
OKUCNEHME W  BOCCTAHOB/IEHWE, 3NEKTPO/AM3, XMMUYECKOE pPaBHOBECHE,
obpaTMmble ¥ HeobpaTUMble peakuMn, CKOPOCTb XMMMUYECKON peakuumm,
KaTanmsaTtop, npeaenbHo Aonyctumas KoHueHTtpauusa (MAK), Kopposua
MeTaNNoB, CNNaBbl;

- OCHOBOMOJAratowWme 3aKOHbl XUMMUU: 3aKOH COXPAHEHMA  MaccChl,
nepuoanyeckun 3akoH .M. MeHgeneeBa, 3aKOH MOCTOAHCTBA COCTaBa, 3aKOH
ABoraapo;

TEOPUN XUMUU. ATOMHO-MOJIEKYNIAPHAA TeopuAa, TeopuA 3ﬂ€KTpOfIMTM‘-IECKOVI
anccounauunmn, npeacrtaBsieHnMA O HaydHbIX mMeTodaX MO3HAaHWMA, B TOM YUCNE
SKCNepnMmeHTa/ibHbIX U TeOopeTn4yeCKnx metTonax wmccneagoBaHmAa BewectB U
N3ydyeHnA XMMNYeCKUX peaKuMﬁ;

4) npeacTaBNeHWE O NEepUoAUYEcKOr 3aBUCMMOCTU CBOMCTB XMMUYECKUX
9N1eMeHTOB (pagMyc aToma, 3/1eKTPOOTPULATENbHOCTb), NPOCTbIX U CAOMHbIX



BELECTB OT MOJIOXKEeHUsA 3n1emeHToB B [lepuoguyeckolr cucteme (B Manbix
nepuoaax M rnaBHbIX NOArpynnax) U 3NeKTPOHHOrO CTPOEHMA aToMa; YMeHue
06BACHATL CBA3b MOJIOKEHUSA 3/1eMeHTa B [eprogmyeckoit cucteme ¢ YNCNOBbIMU
XapaKTEPUCTUKAMWN CTPOEHUA aTOMOB XMMWUYECKUX 3N1eMEHTOB (COCTaB M 3apAag,
AaApa, obllee 4YMCNO  3/IEKTPOHOB), pacnpeneneHMem  3/eKTPOHOB Mo
3HEepreTUYECKMM YPOBHSIM aTOMOB MEPBbIX TPEX MNepMoaoB, Kaina U Kanbuus;
KNaccupumumpoBaTb XMMNYECKNE 3/TIEMEHTbI;

5) ymeHune KnaccuduumpoBaTb XMMWUYECKME 3SNeMEHTbl, HeopraHuyeckue
BELEeCTBA M XMMUYECKME pPeakuuu; onpeaensTb BaJeHTHOCTb WM CTeneHb
OKMUCNIEHUA XMMMYECKUX 3INEMEHTOB, BWUA, XUMUYECKOM CBA3M U TUM
KPUCTAaNIMYECKOW CTPYKTYpPbl B COEAMHEHUSX, 3apsag, MOHa, XapakTep cpeab! B
BOAHbIX  pacTBOpax BewecTB  (KMCNOT, OCHOBAHWM), OKUCAUTENb MU
BOCCTAaHOBUTEND;

6) ymeHue xapaKTepusoBaTb GPU3MYECKME U XMMUYECKUE CBOMCTBA MPOCTbIX
BewecTB (KMcnopos, 030H, BoAgopoA, rpaduTt, anmas, KpemHuin, asot, pocdop,
cepa, X10p, HAaTPUNA, Kanun, MarHMmn, KanbLnii, aIlOMUHUIA, Kenes3o) U CAOXKHbIX
BELLECTB, B TOM 4YMCNe UX BOAHbIX PacTBOPOB (BOoAa, aMMWaK, XJ10pOBOAOPOA,
CepoBoOAOopPOA, OKCUAbI U TMApPOoKcMabl meTannos | - IIA rpynn, antomuHma, meam
(1), umHka, »*enesa (Il n lll), okenapl yrnepoga (Il n 1V), kpemuua (IV), asota um
docoopa (Il n V), cepbl (IV u VI), cepHuctana, cepHas, a3oTUCTas, a30THas,
dochopHan, yrosbHaa, KpemHMeBaa KUC/IOTa W UX  CONMU);, YMeHue
NPOrHO3MpPOBaTb M XapaKTepm3oBaTb CBOWMCTBA BELWECTB B 3aBUCMMOCTM OT WX
COCTaBa M CTPOEHWUA, NPMMEHEHME BELLECTB B 3aBMCMMOCTM OT MX CBOWCTB,
BO3MOXHOCTb MPOTEKAHMA XMMUYECKUX MPEBPALLEHNIA B PA3/IMYHBIX YCNOBUAX,
B/IMAAHWE BELWLECTB M XMMMYECKMX MNPOLECCOB Ha OpPraHU3M 4esioBeKa W

OKpPY’KatoLLyo NPUPOAHYIO cpeay;

7) yMeHMe cOCTaBAATb MONEKYNAPHbIE U MOHHbIE YPAaBHEHWUS peaKkunii (B Tom
yncne peakumin MOHHOro ob6MeHa M OKUCNTENbHO-BOCCTAHOBUTE/IbHbIX PeaKkunii),
UNNIOCTPUPYIOLWMX  XMMMYECKME  CBOMCTBA  M3YYEHHbIX  Kaccos/rpynn
HEeOpraHMYeCcKMX BELWEeCTB, B TOM u4uC/le MNOATBEPXKAAOWMX TFEHETUYECKYIO
B3aMMOCBSA3b MeXKAY HUMU;

8) yMeHuMe BbIYMCNATb OTHOCUTENIbHYIO MOJIEKYNAPHYIO M MOJIAPHYHO MacChl
BELLECTB, MACCOBYH AO/H0 XMMWUYECKOrO 3/1eMEHTa B COeAMHEHUU, MACCOBYHO
[ION0 BELLECTBa B PacTBOPe, KONMYECTBO BELLECTBA M ero maccy, obbem rasos;



YMeHMe NpoBOAUTb PaACYeTbl MO YPABHEHUAM XMMMUUYECKUX peaKkumnii U HaxoauTb
KO/IMYEeCTBO BellecTBa, 06beM M Maccy peareHToB UM NPOAYKTOB peaKLumu;

9) BnageHMe OCHOBHbIMM METOAAMWM HAYyYHOro no3HaHuA (HabnogeHue,
M3MepeHne, 3SKCMEPUMEHT, MOAENMUPOBAHUE) MNPU  U3YYEHUU BELLECTB W
XMMMUYECKUX ABNEHUIM; ymeHne cdOopMyanMpoBaTb NpobaeMmy U NpeasoKnTb NyTn
ee peleHns; 3HaHne OCHoB 6e3onacHoi pPaboTbl C XMMUYECKMMN BELLECTBAMM,
XMMMWYECKOW Nocyaon n nabopaTtopHbiM 060pya0BaHUEM;

10) Hannume nNPAKTUYECKMX HaBbIKOB MNNAHMPOBAHMA W OCYLLECTB/IEHUA
cnenyowmx XMMNUYEeCKUX IKCNepMMEHTOB:

- U3y4yeHune 1 onmcaHme Gu3n4Yecknx CBOMCTB BELLLECTB;

- 0O3HAaKOMNEHUNE C PUIUYECKMMU U XUMUYECKUMUN ABIEHUAMM;

- ONbITbl, UANOCTPUPYIOLWME NPU3HAKN NPOTEKAHMA XMMUYECKUX PeaKLUni;
- U3y4yeHmne cnocoboB pa3aeneHna cMecen;

- NONYYEHUE KNC/IOPOAa U U3YUYEHME ero CBOMCTB;

- NONy4eHNe BOAOPOAA U N3y4eHNE ero CBOUCTB;

- NONYYEHWNE YINEeKNCNOro ra3a u n3y4yeHue ero CBOMNCTB;

- NONYy4EHNE aMMMaKA N U3y4YeHMEe ero CBOMNCTB;

- npurotossieHne pacTtBoOpoOB C Oﬂpe,CI,EIIeHHOI\/i MacCoBOWM ,ﬂ,OﬂEI\;I
pacCTBOPEHHOrIO BELWLECTBA,

- UCCNnefoBaHUE U ONMCaHWE CBOWCTB HEOPraHWYeCKMX BELLEeCTB Pas/InNyHbIX
KN1acCoB;

- NPUMEHEHNEe MHANKATOPOB (Nakmyca, MeTunopaHxa u ¢eHondTanenHa) ansa
onpeaeneHnNs xapakTepa cpeapl B paCTBOPaX KUC/OT U LLLeNoYeEN;

- U3ydyeHume B33VIMO,£I,€VICTBVIFI KMCNOT C MeTalJlaMH, OKCMaaMn MeTananos, pac
TBOPUMbIMU U HEPACTBOPUMbIMU OCHOBAHUAMU, CONAMMU,

- NONly4YEeHME HEePaACTBOPUMbIX OCHOBAHWI;
- BbITECHEHME OAHOro MeTanna ApPyrmm u3 pacTeopa Conu;

- uccnegoBaHume aM(I)OTeprIX CBOMCTB rMapoKkcnaoB a1ItoMnMHUA N UNHKA,



- pelleHMe 3SKCnepuMmeHTaNbHbIX 33aga4 no Teme "OCHOBHble KAaacchbl
HeopraHU4YecKUx coeguHeHuin";

- pelleHMe 3KCNepuMeHTaNbHbIX 33a4ad no Teme "IDNeKTponuTuyeckan
auccoumaumna”;

- pelleHne aKCnepmMMeHTabHbIX 3a4a4 No Teme "BakHelwmne HemeTanNbl U UX
coegnHeHnsa";

- peleHne 3KCcnepmMMeHTanbHbIX 3a4a4 No Teme "BakHellwme meTannbl U UX
coegmHeHna";

- XMMWYECKME ISKCNEPUMEHTbI, WANOCTPUPYIOWME MNPU3HAKNM MNPOTEKaHUA
peaKkuMin MoOHHOro obmeHa;

- KayecTBeHHble peakuMM Ha MPUCYTCTBYIOWME B BOAHbLIX PAaCTBOPAX MOHbI:
xnopua-, bpomna-, noana-, cynbdat-, pocdat-, KapboHaT-, CUAMKAT-AHMOHbI,
TMAPOKCUA-NOHbI, KATMOHbI AMMOHMA, MarHus, KaibLMA, aNlOMUHKUA, Kenesa (2+)
nxenesa (3+), meaun (2+), UMHKa;

- YMeHne npeacrtaBs/iatb pe3ysibTaTbl 3KCNEPUMEHTaA B cbopN\e BblBO4OB,
A0Ka3aTe/1bCTB, l'pa(bl/lKOB n Ta6nwu, 1 BblABNAATb aMNUpunyeckme 3aKOHOMepPHOCTU;

11) BnageHne npaBunamm 6es3onacHOro oOpalleHMA C  BeLLecTBamm,
NCNONb3yEMbIMM B MOBCEAHEBHOM MW3HU, NPaBuUIaMU MNOBeAeHMA B Lensax
cbeperkeHna 340p0BbA U OKPYXKaloLWEen NPUpPoaHON cpeapl; NOHMMaHMe Bpeaa
(omacHOCTM) BO34ENCTBMA Ha »KMBble OPraHU3Mbl OMpeaeneHHbIX BeLecTs,
CnocoboB YyMeHblUeHUA W NPeaoTBPalleHUs WX BPEAHOro BO3AENCTBUS;
NOHMMAHME 3HAYEHMA }KNPOoB, 6eNKoB, Yr/1eBOAOB A/11 OPraHN3Ma Ye/I0BEKa;

12) BnageHne OoCHOBaMWM XMMWYECKOW TPaMOTHOCTM, BKAIOYAKOLWEN YMEHUE
NPaBUAbHO WMCMNO/Ib30BaTb M3yyeHHble BeLWecTBa M matepuanbl (B TOM uucae
MWHepanbHble yaobpeHua, MeTannbl W ChNaBbl, NPOAYKTbI NepepaboTKu
NPUPOAHbIX MCTOYHMKOB YrN1eBoa0poAos (yria, NpupoaHoro rasa, HedTn) B bbITy,
Ce/IbCKOM X03ANCTBE, Ha NPOU3BOACTBE;

13) ymeHMe yCTaHaBAMBATb CBA3M MeXKAYy peanbHO HabawogaembiMu
XMMUYECKUMU  ABNIEHUAMU U MNpOLEeCcCamu, NPOUCXOAALMMU B MAKPO- U
MUKpPOMMpPE, OOBACHATL  MPUUYMHBI  MHOroobpasms  BELWECTB;, YMEHMue
MHTErpMpPOBaTb XMMUYECKME 3HAHMA CO 3HAHUAMM APYIUX y4ebHbIX NPpegMeToB;



14) npeacTtaBneHune o chepax npopeccuoHanbHON AeATEeNbHOCTU, CBA3AHHbIX
C XMMMUEN N COBPEMEHHbLIMU TEXHONOFMSAMU, OCHOBAHHbLIMWU Ha AOCTUMKEHMUAX
XMMMUYECKOM HAyKW, 4TO MO3BOAMUT oby4yalowMmca paccMaTpuBaTb XMMUKO Kak
cbepy cBoen byayuwen npodeccMoHaNbHOM AeATeNbHOCTM U caenatb
OCO3HaHHbIA BbIGOP XMMUKM Kak NpoduAbHOrO npegmeTa Npu nepexoae Ha
ypoBeHb cpegHero obuero obpasoBaHus;

15) Hanunuune onbiTa PaboTbl C Pa3NUYHBIMU UCTOYHUKAMU MHPOPMaLMK NO
XMMUM (HayyHasa W Hay4dyHO-NonynspHas nuTepaTypa, C/AOBapW, CMPaABOYHUKW,
NHTEpHEeT-pecypcbl); ymeHne 06beKTMBHO OL,eHMBATb MHOOPMALMIO O BELLECTBAX,
NX NPEBPALLEHUNAX U NPAKTUYECKOM NPUMEHEHUN.

Paspen 2. CoaeprkaHue nporpammbl

Yactb 1. OCHOBHbIE NOHATUA XUMUU
(ypoBeHb aTOMHO-MONEKYNAPHbIX NPeACTaBAEHUIA)

MpeameT XMMmU. XMMUA KaK 4YacTb ecTecTBO3HaHMA. BewectBa M ux
cBoicTBa. YncTble BewwecTBa n cmecn. Metoapbl NO3HAHUA B XMMUK: HabatoaeHue,
akcnepumeHT. Mpnembl 6e3onacHo paboTbl ¢ obopyaoBaHMEM WM BeLECTBAMM.
CTtpoeHune nnameHwu.

Ynctole BewectBa M cmecn. Cnocobbl OYMCTKU BeLecTB: OTCTaMBaHUE,
dnNbTpOBaHME, BbINApPMBAHWE, KpUCTanaulauua, auctmnanauma. dmsmyeckue wm
XMMUYECKME ABNIEHUA. XMMMYECKME peakunmn. Npn3Hakm XMMMUYECKUX peaKkumn um
YCNOBUS BO3HUKHOBEHUA U TEYEHUSA XUMUYECKUX PeaKLUN.

ATOMbI,  MONEKYbl MU WOHbI. Bewectsa  MONEKYNAPHOro WU
HEMOJIEKYNAPHOrO CTpoeHuAa. Kpuctannmyeckme wn amopdHbie BelLecTsa.
Kpuctannuyeckme peweTkn: MOHHAA, aTOMHasas M MOJEKynapHaa. [pocTble wn
CNOXHble BelecTBa. XMMUYECKNI 3n1ieMmeHT. MeTansibl U HemeTanbl. ATOMHas
eavHMua maccbl. OTHOCMTEeNbHaA aToOMHas Mmacca. A3bIK XMMUKU. 3HaKK
XUMUYECKUX INEMEHTOB. 3aKOH MOCTOAHCTBA COCTaBa BewWeECTBa. XMMMUYECKUe
dopmynbl.  OTHOCMUTENbHAs  MOJIEKYAApPHaA  macca. KayecTBeHHbIN  m
KO/IMYECTBEHHbIN COCTaB BEeLWeEeCTBa. BblMMCNEHMA NO XMMUYECKUM GopmMynam.
MaccoBasa J0NA XMMWUYECKOro 3/1eMEHTA B C/IOXKHOM BeLLeCcTBe.



BaneHTHOCTb XMMMYECKMX 3snemeHToB. OnpepeneHne BaJIEHTHOCTU
anemeHToB no ¢opmynam OMHApPHbIX coegunHeHMn. CocTaBAEHME XMMUYECKUX
dopmyn BUHAPHbBIX COEAMHEHWNI NO BAa/IEHTHOCTMW.

ATOMHO — MONekynaApHoe y4yeHue. 3aKOH COXpPaHEeHMA MacCbl BellecTs.
MusHb n peatenbHoctb M.B. J/lomoHOocoBa. Xumwuyeckue ypasBHeHUA. Tunbl
XMMWUYECKUX PeaKkumn.

Kucnopoa. HaxoxxkpeHne B  npupoge. [lonydyeHne Kucnopoga B
nabopatopum M NPOMbIWAEHHOCTU. DUNYECKME U XMMUYECKME CBOMCTBA
Kucnopopga. [opeHue. Okcugpl. [lMpumeHeHne Kucnopoga. KpyrosopoTt
Kucnopoga B npupoge. O30H, annotponua Kucnopoga. Bosgyx v ero coctas.
3awmTa atMmochepHoro Bo3ayxa oT 3arpA3HEHUMN.

Bopopog,. HaxoxaeHue B npupoge. lNMNonyyeHne sogopoaa B nabopatopum
N NPOMbIWNEHHOCTU. PU3NYECKME U XMMUYECKME CBOMCTBA Bogopoaa. Bogopoa —
BoccTaHoBMTENb. Mepbl 6e3onacHocTM npu paboTte ¢ Bogopoaom. NMprumeHeHHne
BOAOpPOAA.

Bopa. MeTtogbl onpegeneHnAa CcocCTaBa BOAbl — aHa/AM3 U CUHTes.
®dun3nyeckme ceomncTea Boabl. Boga B npupoge n cnocobol ee o4NCTKM. Aapaums
BOAbl. XMMMYECKMe CBOMCTBA BoAbl. [pumeHeHne Boabl. Boga — pactesopuTesnb.
PactBopumocTb BelecTs B Boge. MaccoBan 40714 paCTBOPEHHOro BeLLecTsa.

KonnyecteeHHble OTHOWweEHMA B xumuu. Konumyectso Bewectsa. Mosb.
MonapHas macca. 3akoH Asoragapo. MonspHbin ob6bem raszos. OTHOCUTENbHAA
NAOTHOCTb ra3oB. O6beMHble OTHOLEHMSA FA30B NPU XMMUYECKUX pPeaKLumAX.

BaxkHeNwmMe Knaccbl HeopraHW4Yeckmx coeguHeHnn. OKcuabl: COCTaB,
Knaccudpukauma. OCHOBHble W KUC/IOTHble OKcuAbl. HomeHKnatypa OKcuAos.
dun3nyeckme n XMMn4ecKkme CBOMUCTBA, NOIyYEHNE U NPUMEHEHME OKCMO0B.

fmppokemabl. Knaccnomkauyma rmapokcmnaoB. OcHoBaHusa. Coctas. Lenouun
N HepacTBOpUMble OCHOBaHMA. HomeHKnatypa. ®Pusnyeckne wu Xumunyeckme
CBOMCTBA OCHOBaHWW. PeakumAa Heutpanusauuu. [llonyyeHne u NPUMEHEHUE
OCHOBaHMIM. AMdOoTEpPHbIE OKCUADBI N TUAPOKCUADI.

Kucnotbl. CoctaB. Knaccnoukauma. HomeHKnatypa. ®Pusunyeckne wu
XMMMUYECKME CBONCTBA KUCNOT. BbITECHUTENbHBIN PAL METANNOB.

Conn. Coctas. Knaccudwukauma. HomeHknatypa. Pusunuyeckme CcBOMCTBA
conei. PactBopMMOCTb coneil B Boge. XMMMUYeCKne cBomctea conein. Cnocobol
nony4yeHun conen. NMpumeHeHue conen.

[eHeTMYecKaa CBA3b MeX4y OCHOBHbIMU KnacCaMu HeopraHM4yeckux
COeANHEHUMN.



DemoHcTpaumn. O3HakomneHue ¢ obpasuamm NPOCTbIX M CAOXKHbIX
BewecTB. Cnocobbl OYUCTKM BELLECTB: KpuUcTanausauus, auctunnauma. OnbiTol,
NoATBEPKAAIOLWME 3aKOH COXPaHEHNA MACCbl BELLECTB.

MonyyeHne n cobupaHme Kucnopoga METOAOM BbITECHEHMA BO34yxa M
Boabl. OnpegeneHne cocrtaBa Bo3ayxa. KonnekumAa HedPTM, KAMEHHOro yraa wm
NPOAYKTOB MX NepepaboTKu.

AHanns Boabl. CUHTE3 BOADI.
3HaKoMcTBO C o06pa3uamu OKCMAOB, KUCAOT, OCHOBAHWIA U CONEMN.
HenTpanusaumsa Wwenoumnm KMCAoTOM B MPUCYTCTBUM MHOMKATOPA.

NabopatopHble onbiTbl. PaccmoTpeHWe BewWecTB C  PasiMYHbIMU
dU3nYeCKMMKN CBOMCTBAMU. PasaeneHne cmecu ¢ NOMOLLbIO MarHuTa. Mpumepsl
OU3NYECKUX U XMMUYECKUX ABNEHUN. PeaKkuuu, UANKCTPUPYHOLWMNE OCHOBHbIE
NPU3HaKM XapaKTepHbIX peakumn. PasnoxkeHne ocHoBHoro kapboHata meam (l1).
PeaKuma 3ameLLeHNA Meay Kenesom.

O3HakomneHue ¢ obpasL,amm OKCnaoB.

Bsaumopelicteue Bogopoaa ¢ okcnaom meam (I1).

OnbITbl, NOATBEPKAAOLLME XMMUYECKME CBOMCTBA KMUCIOT, OCHOBAHUM.
MpakTnueckme pabotbli:

- MpaBnna TeXHMKK 6e3onacHOCTU Npu paboTe B XMMMYeCKOM KabuHeTe.

- O3HaKoMneHue c nabopaTopHbiM 060pya0BaAHNEM.

- OYmMCTKa 3arpA3HEHHOMN NOBAPEHHOM CONN.

- MonyyeHme 1 cBOMCTBA KMCIOPOAA

- Mony4yeHne BogOpPOAA M U3YyYEHME €r0 CBOMCTB.

- [purotoBneHne pacTBOPOB COJIEN C ONpeaenéHHOM MaccoBOM A0Nen
PaCTBOPEHHOIO BELLECTBA.

- PeweHne sKkcnepMmeHTanbHbiX 33agady no Teme «OCHOBHble Kaacchbl
HEeOpraHNYeCKUX COegUHEHUN Y,

PacueTtHble 3aaaum:

- BbluMcneHne OTHOCUTENIbHOM MOJIEKYISPHOM MaccChbl BellecTBa no ¢opmyne.
BoluncneHme maccoBor [0AM  3NEMEHTAa B XMMMUYECKOM  COeAMHEHUWN.
YcTaHoBneHne npoctenwen Gopmynbl  BeLLecTBA MO  MACCOBbIM  A0/AM
3/1eEMEHTOB.

- HaxoxgeHne maccoBOW [0NM pPaCTBOPEHHOrO BeLWeCTBA B pacTBope.
BbluncneHMe maccbl PacTBOPEHHOrO BewecTBa M BOAbl ANA NPUrOTOBAEHUA
pacTBopa onpeaenéHHON KOHLUEHTPALUMN.

- O6BbEMHbIE OTHOLLEHMA ra30B NPU XMMUYECKUX PeaKLmAX.



- BblunMcneHMsa No XMMUYECKMM ypaBHEHMAM MacCbl, 06bEMA U KonnM4yecTBa
BewecTtBa OAHOrMO0 W3 MPOAYKTOB peakuMyM no Mmacce MCXOLHOro BelecTBa,
06bEMY WMAM KOAMYECTBY BelecTBa, COAEprKallero onpeaenéHHyto A0t
npumecen.

YacTtb 2. Mepuognyeckmum 3aKOH U Nepruoanyeckan cCMcTeMa XMMUYECKUX
anemeHTtoB [.U. MeHpgeneesa. CtpoeHue atoma.

MNepBble MOMNbITKM KNacCUPUKALUUN XUMUYECKMX 3nemeHToB. [oHATME O
rpynnax cXoAHbIX 31eMeHTOB. ECTeCTBEHHbIE CEMENCTBA LWENOYHbIX METaN/I0B U
ranoreHoB. bnaropogHbie ra3bl. [lepuoanyecknit 3akoH [A.U.MeHpeneesa.
Mepnogmuyeckas cCuUCTEMA KaK eCcTeCTBEHHO — Hay4yHoe Kaaccudukauma
XMMUYECKUX 3nemeHToB. TabanyHaa ¢dopma npeactaBAeHMs KnaccupuKauum
XMMUYECKMX 3anemeHToB. CTpyKkTypa Tabauubl «llepuogmyeckaa cuctema
XMmnyecknx anemeHtos .M. MeHgeneea» (KopoTkasa ¢dopma): A- u Bb- rpynnbi,
nepuoapl. PU3NYECKMI CMbICA MOPAAKOBOrO 31eMeHTa, Homepa nepuoaa,
Homepa rpynnbl (AN anemeHTOB A-rpynn).

CTpoeHune aToma: A4p0 M INeKTPOHHAna o6os04Kka. CocTaB aTOMHbIX A4ep:
NMPOTOHbI M HEWTPOHbI. M3oTonbl. 3apsag aTOMHOrO fA4pa, MacCoBOE€ YWUC/O,
OTHOCUTENbHAA aTOMHAA Mmacca. CoBpemeHHas (GOPMY/IMPOBKA MNOHATUA
«XMMUYECKUN INEMEHTY.

dNneKkTpoHHaa o060n104Ka aToma: NOHATME 06 3HepreTUYecKOM YpOBHE
(31eKTpOHHOM cnoe), ero EMKOCTU. 3ano/sIHeHME 3N1EKTPOHHbIX C/10eB Y aTOMOB
3/leMeHTOB nepBOro — TpeTbero nepuoaoB. CoBpemeHHas GOPMYAMPOBKA
nepuoamn4ecKkoro 3akoHa.

3HayeHMe nepuoamveckoro 3akoHa. HaydHble pgoctuxkeHusa  [O.W.
MeHpeneeBa: ucnpas/ieHUE OTHOCUTENbHbIX ATOMHbIX Macc, npeackasaHue
CYLL,EeCTBOBAHUA HEOTKPbITbIX 9/1€MEeHTOB, NepecTaHOBKM XMMUYECKUX 3/IEMEHTOB
B nepuoanyeckon cucteme. KusHb n geatenoHoctb .M. MeHnaeneesa.

AemoHcTpauuu:

dunsmyeckme CBOMCTBA LWENOYHbIX METAaNN0B. B3ammopencresme OKCMAOB
HaTpuA, marHmsa, ¢ocdopa, cepbl C BOAOWN, UCCeA0BAHNE CBOMUCTB MOJyYEHHbIX
npoAyKToB. B3ammopencTBme HaTpua U Kanus ¢ Bogon. dPusmyeckme CBOMCTBA
rafioreHoB. BsaumopeincTame aNtoMMHUA C XIOPOM, BpOMOM U MOA0M.

YacTtb 3. CtpoeHue Belwecrsa.
JNEeKTPOOTPMUATENBHOCTb XMMMUYECKMX 3dnemeHTOoB. OCHOBHble BuAbl
XMMUWYECKOM CBA3M: KOBANEHTHAsA HEMNONAPHAA, KOBAJIEHTHAA NONAPHAA, MOHHas.



BaneHTHOCTb 3/71eMeHTOB B CBeTe 3/IeKTPOHHOM Teopuu. CTeneHb OKUCAEHUA.
MpaBuna onpeaeneHnaA cterneHem OKUCAEeHNA 31EMEHTOB.
AeMoHcTpauuu:

ConocTtaBneHne pU3NKO-XMMUYECKUX CBONCTB COEANHEHUN C

KOBa/1€HTHbIMUN N NOHHbIMU CBA3AMMWN.



Paspgen 3
KANEHAAPHO - TEMATUYECKOE N1AHUPOBAHUE YPOKOB XMMWNUA B 8 KNTACCE
(2 YACA B HEAQENIO).

Ne aTa Ko Yy,
A Tema ypoka A
nposegeHun n-
n/ NMpeameTHble MeTtanpeameTHbl | JINMHOCTH
f BO Tun
n e ble
YPOK
ya
co Mo3HaBaTenbHble a/ AomawH
nna | ¢akr yya, ee
B KOHT
H 3apaHue
PerynatusHbie ponb

yva,

KommyHuKaTtueH

ble YY/

Pasgen 1. OCHOBHbIe NOHATUA XMMUU (YPOBEHb aTOMHO-MOJIEKYNIAPHDbIX NpeacTaBneHunid) 54

Yyaca

BBogHbIN
WUHCTPYKTax no Tb.
MpegmeT xumun.

BewectBa 41 ux
CBOWMCTBa.

[Jatb noHATME O
npeamete XUMUW.
CoopmuposaTb

nepBOHaYanbHble

npeancraBneHnA:

a) o BeliectBe, a
TaK»e 0 NPoCTbIX U
CNIOXHbIX
BellecTBax;

6) HayaTb
dopmupoBatb
yMeHue
XapaKTepu3oBaTb
BELLecTBa,
ncnonb3ys ans
3TOoro nx
dusnyeckme

cBoMCTBA.

K. yya.

1.Pa3speweHne

KOHPNKTA

2.YnpasneHue

nosegeHnem

napTHepa

n.yya,.

1.®dopmupoBaHue

no3HaBaTeNbHOM

uenu

P.YYA.

CumBonbl
XUMMUYECK
nx
3/1IeMEHTO
B
Xumunyec
Kne
dopmynbl
TepMunHbI
AHanms un
CUHTE3

1.llenenonaraHne

1.MoTtuea
umsa
Hay4eHuA
npegmety
XMmma

2.PassuBa
Tb YYBCTBO
ropaocTtu
3a
POCCUMMCKY
o
XMMMUYECK

VIO HayKy

3.HpascTB
€HHO-
aTn4Yeckoe
OLEeHMBaH
ne

YPOK
OTKp

bITUA
HOBO
ro
3HaH
na

§1 Bonp.
1-4 cTp. 6-
7; sonp. 5
— NUCbM.




M naaHnpoBaHue.

MeToabl NO3HaHMA Coopmuposatb K. yyAa. 1.MotuBa
B XMMUU nepBoHaYanbHble umA
1.PaspeweHue
npeacTaBneHnsa: o Hay4YeHuA §2, crpll
KOHONMKTA
meTogax ¢ npegmety sonp.1,2
=
HabnogeHne M| 2 Vnpasnenue XUMUA "
KCMEepPUMEHT
noseaeHmnem TecTtoBble
A 2.Pa3BsuBa
napTHepa YPOK | 3agaHusA
PTHEP Tb YYBCTBO A
OTKp
ropaocTtu
n.yva. bITUA
3a
. HOBO
1.®opmuposaHme | poccuiicky
o ro
Nno3HaBaTeNbHOMN | 10
3HaH
uenm XMMUYECK
ns
VIO HayKy
e AHanu3 u
CMHTE3 3.HpagcTs
P.yya. eHHO-
3aTU4Yeckoe
1.Ulenenonaranue
OL,eHMBaH
W NJIaHUpPOBaHMe.
ne
UHcTpyKTax no Tb. Mo3HakomuTb  y4- | K.YYA. 1.®opmup Ypok §3
MpaKtuueckas cAa C OBaHue pedn
1. NMnaHnpoBaHue
pa6ota Nel. NabopaTopHbIM P nHTEpPeca | oycp
NpPaKTUYeCcKon
obopynoBaHUEM, P K HoBOMY |
MpaBuna TEXHWKKU aboTbl no
P npuemamm P NPeameTy | ;oax
6e30nacHOCTM npwm npeameTty
obpalleHmnna ¢ HUM. TUKY
pabote B
2.YnpasneHue M
XMMMWYECKOM Kabu- PaccmoTpeTb P
HeTe. npasuna TEXHWUKMU MOBEACHNEM
napTHepa.
O3HakomneHne ¢ 6e3onacHoCTH B PTHEP
NlabopaTopHbIM KabuHeTe xummm n.yva

obopynoBaHUEM.

1.®opmupoBaHue
no3HaBaTe/IbHOM
uenu

e TepmwuHbl
e AHanu3 u
CUHTE3
P.yyAa.




1.Uenenonaranne
W NNaHUpoBaHUe.

Yucrtole Belectsa Mcnonb3oBaHue K.yyAa. dopmunpo | ypoK
n cmecn. Cnocobol ana No3HaHuA BaHue OTKp
dopmunpoBaHue
pa3saeneHus OKpy»KatoLero WHTepeca | bITuA
N meHus paboTtaTtb
cmecen MMPa  PA3/IUYHbIX y P K HOBOMY | HOBO
B Napax, oTBevyaTb
MeToA08 pax, npegmety | ro §4
Ha BOMpPOCHI ’
(HabnopeHue, P 3HaH | oo s
yunTena, ymeHue p.1-2,
U3MepeHue, onblIT, na —
NCNoab30BaThb P
9KCMEepPUMEHT,
XUMUYECKUI A3bIK
MOEe/IMPOBaHNe U
Ap.) n.yva.
dopmunpoBaHume
yMeHuA
HabnoaaTh,
Oenatb  BblBOAbI
npu nposeaeHun
OnbITOB, YMeHUA
paboTaTtb c
KHUIromn
P.yya.
1.Ulenenonaranue
W NAaHUpOBaHue.
UHcTpyKTaxk no Tb. Mcnonb3oBaHne K.yyqa. ®opmupo Ypok | §5, ynp.5-
, .
Mpaktnueckas NPaKTUYECKNX " BaHue pedn | 6, ctp.20
dopmuposaHme ’
pabora Ne 2. NabopaTopHbIX MHTepeca | excu
yMeHua paboTtaTtb
Oumnctka  3arpss- paboT, HEeCNOXHbIX K HOBOMY | -
o B Mapax.
HEHHO 3KCNEePMMEHTOB P npeAmeTy | ppak
NoBapeHHOW CoNu. ana n.yva TMKY
JOKasaTenbcTea M
BblABUTraemMbIx ®dopmupoBaHme




npeanonoXeHun;
onuncaHue
pesynbTaToB  3TUX

pabot

ymeHuA
HabnoaaTh,
Aenatb  BblBOADbI
npu nposeaeHUn

OnbITOB.
P.YYA.

YmeHue
XapaKTepusosaTtb
CYLHOCTb
MOHATUN YKUCTblE
BeLLecTsa u
CMecu 1 cnocobbl

pasgeneHus
cmecei
AsBneHuna Mo3sHakomutbca ¢ | K.YYA. 1.MoTuBa §6, cTp.
o Ypok
dusnyeckue n BaXKHENLINMUN XUM. uma 24, sonp.
1. PaspeweHue OTK
XMUMUYECKUE. NOHATUAMM: P Hay4yeHuA P 113 +
KOHMNNKTA bITUA
¢ npeameTy TecToBble
Ycnosus n3n4yeckume n HOBO
¢ XUMUSA 3a4aHuA
2.YnpasneHue
BO3HMKHOBEHUA W XMMMYecKue ro
noseAeHnem
TeyeHuA ABNEHUA, A 2.Pa3BuBa | 3HaH
napTHepa.
XUMUYECKUX XMMMyecKan Tb YyBCTBO | 1A
peakuummn. peakums; n.yya ropaoctm
Mpun3Haku 33
MeHMe OoTAMYaTb .
XUMUYECKUX y 1.®opmunposaHne | poccuiicky
peaKkumi. Xumuaeckne Nno3HaBaTe/NIbHON | 10
eaKkuum oT
P 4 uenm XMMUyeck
MU3NYECKUX
¢ VIO HayKy
ABNEHUN o Xumwnuec
Kne 3.HpascTB
dopmynbl | opio-
e TepmuHbl
3TUYecKkoe
P.yya.
OLLeHMBaH
ue

1.Ulenenonaranue
M NJIaHUpPOBaHMe.




ATOMbI
MOJIEeKY/bl, NOHbI.

n

dopmunposaHme
3HaAHUN  yy-cA
cocTaBe aToma
aTOMHOTO

MOHOB U MONEKY .

o
n

AAPa,

K.yva.

1.
dopmynunposaHu
e CobCTBEHHOro
MHEHMUS u
nosunumu;

2.YmeHune
Y4YMTbIBaTb
pasHble MHEHWS U
NHTepechI 7
obocHOBbIBaTbL

COBCTBEHHYIO
nosunuuio.

n.yya.

1
Ucnonb3oBaHue
3HaKOBO-
CMMBOIMYECKMX

cpeacts, B TOM

dopmunpo
BaHME Y
yyalmxcs
y4ebHo-
nosHaeaTe
JIbHOro
WHTepeca
K HOBOMY
yuyebHomMy
MmaTtepuan
y n
cnocobam
pelweHuns
HOBOW
YacTHOM
3ajaum.

YpoK
obue
MeTo
hono
rmyec
KoM
Hanp
asne
HHOC
™

§7, sBonp.
1,3,5,8,
CcTp 28 +
TecToBble
3a4aHuA




yucne moaenen u
cxem ans
pellieHus 3aaaq.

P.YYA.

1.YmeHune
CaMOCTOATENIbHO
afeKBaTHO
oueHnBaTb
NnpaBuIbHOCTb

BbINO/IHEHUA
aencreua "
BHOCUTb
Heobxoaumble
KOPPEKTUBbI B

MCNOZIHEHNE KaK
no xony ero
peannsaunn, TakK

W B KOHUe
OencTeums.
Bewectsa YmeHue K.yyqa. 1.Motmnea | Ypok §8, cTp.
MONEKYNAPHOro U XapakTepun3osaTb umnA OTKP | 32, Bonp.
1.Pa3pelweHune
HEeMOEKYIAPHOro Kpuctannnyeckune P HayyeHWA | bITMA | 13 +
KOHPAUKTA
CTPOEHMUA. peLeTKu. ¢ npeameTy | HOBO | tectoBble
Kpuctannunyeckune 2.YnpasneHue XUMUA. ro 3a4aHun
peLleTKu. 2.Pa3BuBa | 3HaH
nosefeHnem Tb YYBCTBO | UA
napTHepa. ropaocTtu
3a
n.yya. o
POCCUMCKY
1.dopmuposaHme | 10
XMMUYECK
Nno3HaBaTe/IbHOM Y0 HayKy
uenu.
3.HpascTB
CrmBonbl €HHoO-
XUMUNYECKUX 3TUYeckKoe
OoLueHMBaH
3/1eMEeHTOB.
ne.
Xnmunyeckune
dopmynbl

TepmuHbl.




P.YYA.

1.CamocToATenbH
o afeKBaTHO
ouEeHUBaTb
NpaBubHOCTb

BbINO/IHEHUA
nencreuna n
BHOCUTb
Heobxoaumbie
KOPPEKTUBbLI B

NCNONIHEHWE KaK
no xoay ero
peannsaumn, TakK

N B KOHLE
aencraus.
MpocTtbie " YMmeHune K.yyAa. 1.MotuBa
CNOMKHble XapaKTepun3oBaTb umn
. 1.AprymeHTnpoBa
Bell,ecTBa. BaXKHenLwune pry P HayyeHus
. Tb CBOIO NO3ULNIO
Xumuyeckum XUMMyeckune = npeamety Ypox §9,10
’
anemeHT. MeTannbl NOHATUA: " XUMUA OTKp Bonp.1,3
o KOOpAMHMPOBATb il
N HemeTabl. XMMUYECKUI PA P bITUA +  TecTsl
ee c nosuumamu | 2.PasBMBa | HOBO CcTb
3/1EMEHT, o, 36
napTHepoB B | Tb 4yBCTBO | ro P-
Knaccuomkayma
CcOTpyAHMYecTBe ropAoctm
BeLlecTs (Ha PYA PA SHaH
npu BblipaboTKe | 3a
npocTble n| P P nA.
r LWeHn
CNIOMKHBIE obLero peweHnsa | pOCCUMCKY
B COBMECTHOM | 10
BelllecTsa).
[eATeNIbHOCTH. XUMMYECK
Y10 HayKy
n.yva.
3.HpascTB
1.Ymenune
eHHo-
MeHTU TbCA
OPUEHTMPOBATLCA | o) ieckoe
Ha pa3Hoobpasune
P P oLueHMBaH
cnocobos
ne

peweHna 3agad

2.YcTaHaBAMBaThb
NPUYUHHO-
cneactBeHHble
CBA3U.

P.YYA.

1.Uenenonaranne




M naaHnpoBaHue.

10 A3bIK XUMUN, YmeHue K.yyqa. 1.MoTtuea
3HaKM XMMUYECKUX XapakTepunsosBaTb umA §11, 12
3N1eMeHTOB BarKHeWLWwue 1. Paspewenne HayyeHuA
. Y ypOK Bonp. 1,3
0 KOHPNKTA
THOCUTENbHAsA XMMUYECKue npeamery | o6 |+  TecTsl
aToMHaA macca. NOHATUA: 2.YnpasneHue XMmmaA meTo | cTp.41
o noseaeHMeM ono
XUMUYECKUN A 2.HpascTB A
napTHepa rmyec
3N1eMeHT, €HHO-
KoM
OTHOCUTENbHaA n.yya aTU4Yeckoe
’ ' Han
aTOMHaA macca. OLEeHMBaH P
1.®opmupoBaHue | pe. agne
HHOC
no3HaBaTe/IbHOM ™
uenu:
CumBonbl
XUMUYECKUX
3/1EMEHTOB;
XMMUYECKue
dopmynbl;
TEPMUHBI.
P.yya.
1.llenenonaraHne
"
MnaHnpoBaHue
11 3aKOH NOCTOAHCTBA YmeHue K.yyqa. 1.MoTtuea v §13,
pOK
COCTaBa BeLecTs XapaKTepu3osaTb umA gonp. 2,
1.Pa3pelueHune OTKp
OCHOBHblE 3aKOHbI P HayyeHuA CTp.46
. KOHOANKTa bITUA
XMMUW: 3aKOH npegmety
HOBO
NMOCTOAHCTBA 2.YnpasneHue XMmmaA o
COCTaBa BeLLEeCTB.
noseseHMeM
A 2.PassmuBa | 3HaH
napTHepa
PTHER Tb YyBCTBO | WA
n.yya. ropaocTu
3a
1.®opmuposaHme | poccuiicky
NO3HaBaTEeNbHOM | |0
uenm XMMMUYECK
VIO HAyKy
e  Cumsosbl
XUMUNYECK 3.HpaBCTB
nx eHHo-

3/1EMEHTO




B aTUYeckoe
o Xummunuec oueHunBaH
Kue ne
dopmynbl
e TepmwuHbl
P.yyAa.
1.llenenonaranne
W NnaHnpoBaHue
12 Xumunyeckume YmeHue K.yya. 1.MoTtuea
Ypok | 814,
dopmynbl. XapakTepun3osaTb umA
1.PaspelueHne OTKp | BOMP.
OTHocuTenbHan NoHATUA 06 Hay4yeHuA
o KOHPAUKTa bitua | 2,3,4, cTp.
MONEeKyNApHasa OTHOCUTE/IbHOM npeameTty
. Hoso | 49
macca. aTOMHOM " 2.YnpasneHue XMMUA o
KauecTBeHHbIN U MONEKYNAPHON nosegeHrem > Hoascrs | 3Han
KO/IMYECTBEHHbIN maccax.  YmeHue 1P
naptHepa eHHO- us
COCTaB BellecTBa. paccunTbiBaTb
3aTUYeckoe
OTHOCUTE/IbHYIO n.yva.
OLLeHUBaH
MONEKYNAPHYIO
1.dopmuposaHue | pe.
maccy. .
no3HaBaTeNbHOMN
uenu

e Cumsonbl
XUMMUYECK
nx
3/1IEMEHTO
B

e Xummnyec
Kne

dopmynbl




1.Uenenonaranne

M Nna1aHNpoBaHue

13 Maccosas aons YmeHue K.yya. 1.MoTtuea §15,
XMIMUYECKOTO BbIYMCNATD: umA sgonp. 2,4
1.PaspelieHue YpoK
anemeHTa B8 MaccoByo A0t Hay4yeHuA + TecThbl,
KOHMANKTa pass
coeANHEHNMN. XUMUYECKOoro npeamety cTp.53-54
nBao
anemeHTa Mo | 5 YnpasneHue XMmma wero
dopmyne
nosegeHMem
coegunHeHunA ’ 2.Hpascrs | KOHT
napTHepa CHHO- pons
OnpegeneHune n.yva, 3TU4ecKoe
a[,EeKBaATHbIX OLLeHUBaH
cnocobos pewenua | 1.PopmuposaHue | ne
yuebHoW 3a4aumn Ha | NO3HaBaTe/bHOWM
OCHOBe 3ajaHHbIX | Uenu
anropuTMoB
e Cumsonbl
XUMMYECK
nx
3N1EeMEHTO
B
o Xummyec
Kue
dopmynbl
e TepmuHbI
P.yya.
1.LllenenonaraHne
W NNIaHUPOBaHMUeE
14 BaneHTHOCTb YmeHune K.yva. 1.MoTuBa | ypok
XMMUYECKUX onpegenatb umA OTKp 816,
1.PaspeweHue
3/1eMEHTOB. BaJIEHTHOCTb " P HayyeHua | bitus | 2OMP- 34
KOH®IMKTA +
Onpegenenune 3Ha4YeHue ¢ npegmeTty | HOBO Tectol,
cTp. 48
Ba/SIEHTHOCTHU BaJIEHTHOCTHU 2.YnpasneHue XMMUA ro
aNeMeHTOoB no HEKOTOpPbIX nosegeHrem 5 Pasanea 3HaH
dopmynam XMMMUYECKUX ) ns
napTHepa.
Tb YYBCTBO
6MHapHbIX 3/1€eMEHTOB;
o ropaocTtu
coenHEeHUN. n.yya. PA
Ha3blBaTb 3a
6MHapHble YmeHue POCCUMCKY
coeguHeHuA. onpepenatb 0
afeKBaTHble XUMUNYecCcK




cnocobbl VIO HayKy
pelweHns
y4yebHON 3agaum 3.Hpascrs
Ha ocHose | £HHO"
33/13HHBIX aTn4Yeckoe
a/ITOPUTMOB. OLeHMBaH
ne
P.yya.
1.llenenonaranne
W NNIAaHUpPOBaHMUeE
15 CocTtaBneHune YmeHune K.yya. YmeHune §17,
XMMUYECKNX COCTaBAATb BbICTPauB Bonp.
dopmyn BUHapHbIX dopmynbl Ymehne aTtb Ypok | 2,5,7,
coeanHeHun no H6MHapHbIX CaMOCTOATENBHO | h6crgenn | 0bwe cTp.60
BA/IEHTHOCTM. coeanHeHnn no | OPranMsoBeIBaTe | o MeTo
N3BECTHOM y4ebHoe . LenocTHo | Aono
Ba/IeHTHOCTH B3aumozeicTene | rmyec
3/1EMEHTOB. B rpynne. MWPOBO33 | KO
n.yya. peHwue: Hanp
OCO3HaBaT | aBne
YmeHune b HHOC
npeobpa3osblBaT | noTpebHo | TV
b MHbOPMaAUMIO | cTb "
n3 O4HOrO BMAA B | rOTOBHOCT
Apyrom. b K
camoobpa
P.yya.
30BaHMuIO.
YmeHue
COCTaBNATb MAaH
pelweHns
npobnembl.
16 ATOMHO- YMmeHue K.yyAa. YMmeHue Ypok | §18,
MOJIeKyNApHOe XapaKTepu3oBsaTb chopmmp pedn | Bonp.2,3,

1. YmeHune




yyeHue.

OCHOBHble
NosioXKeHun
aTOMHO-
MOJIEKYNSIPHOTO
YY€HUs, MOHUMaTb
€ro 3HayeHue

dopmynmpoBaTb
cobCcTBEHHOE
MHeHue n

nosunumio;

2.YmeHune
Y4YMTbIBaTb
pa3sHble MHEHNSA U
NHTepechl n
obocHOBbIBATbL

CcObCTBEHHYIO
nosuuuio.

n.yva.

1. YmeHue
MCnonb30B8aTb
3HaKOoBO-
CMMBOJINYECKUE
cpenctsa, B TOM
ynucne moaenu u
CXembl ana
pelweHna 3agay;

P.YYA.

1.YmeHune
CaMOCTOATENIbHO
a4EeKBaATHO
oueHnBaTb
NpaBubHOCTb

BbINO/IHEHUA
aencreuna n
BHOCUTb
Heobxoaumbie
KOPPEKTUBbLI B

WCNOJIHEHME KaK
no xogy ero
peanusaumm, TaK
n B KoHLe
aencreus.

oBaTb Yy
y4aumxcsa
y4yebHo-
nosHaBsaTe
NbHbIN
MHTepec K
HOBOMY
yuyebHoMy
maTepuan
y u
cnocobam
peleHunn
HOBOW
YyacTHOM
3a434u

eKCun

CTp.62




17 3aKoH coxpaHeHwus K.yya. PassuBatb 19
P YmeHune A Ypok | 819,
Maccbl BeLecTs. YYyBCTBO sonp. 1, 4
W XapaKTepusoBaTb | yuenue y OTKp P-4
ropaoctm | pitma | +  TecTbl,
OCHOBHbIE 3aKOHbI | ~aMocToATENbHO
) 3a HoBo | CTp. 65
Xumnn: OpraHu30BbIBaTb .
POCCUUCKY | ro
y4ebHoe
COXpaHeHMA maccbl 5 o] 3HaH
B3aumozencraeme
BELLECTB; XMMMUYECK | pq
B rpynne.
Py YI0 HayKy
NOHMMaTb ero
n.yva.
CYyLLHOCTb "
3HaveHue YMeHune
npeobpasoBbiBaT
b MHbOpPMaLMIO
N3 04HOro BMAA B
OpYyroin.
P.yyAa.
YMmeHue
COCTaBNATb NaH
peLueHun
npob6aembl.
18 Xumunyeckme ymeHue coctasnath | KLYYA. 1. YmeHue | Ypok
YpaBHEHUA. YPaBHEHUA  XUM. OpPUEHTUP | OTKpP §20,
o 1. YmeHue:
peakuumn. oBaTbCA bitua | BOMP- 3,
. CTpOUTb Ha HOBO % 6 ap.
67-68
NOHATHbIE pna | oHUMann | 1o
napTHepa e MPUYUH | 3HaH
BbICKa3bIBaHMA, yenexa B | UA
yuuTblBaloLLme, yuebHow
yTo napTHep AEATENbH
ocTn

3HaeT M BMAMT, a
yTO HET;

. 3ajaBaTb
BOMPOCHI;

[ ]
KOHTPO/IMPOBATh
OencTeuns
napTHepa.

n.yya.




YmeHnue:

®  OCYyLecTBAATb
aHanu3 ob6bekToB
C  BblgeneHvem
CYLWLECTBEHHbIX W
HeCyLWeCcTBEeHHbIX
NPU3HaKOB;

*  OCYLIEeCTBNATb
CUHTE3 Kak
cocTaB/ieHKne
uenoro u3
yacrei.

P.yyAa.
Ymenua:

1.0cywectBnaTb
NTOroBbIN n
MoLLaroBbI
KOHTpPOJIb no
pesynbTarty;

2. ApekBaTHO
BOCMPMHMMATb
OUEHKY yuuTens;

3. Pasnunyatb

cnocob "

pesynbTaT

nencreuna

19 Tunbl XUMUYECKUX ymeHue K.yyAa. 1. YmeHue | Ypok §21
7
peakunit OPUEHTUP | OTKP | gonp. 2,3,
onpedenams YmeHue
0BaTbCA bITA | ¢7p.71
peareHTbl M | camocToATeNbHO
Ha HOBO

NPOAYKTbI OpPraHn30BbIBaTb
poay P NOHWUMaHKU | To
eaKkuunm; yebHoe
pearumnv; y € MNpPWUYUH | 3HaH

B3aMmogaencTeune
paccTaBnATbL B rpynne yenexa B | UA
KoaddUUMEHTbl B yuebHow
YpaBHeHMUAX n.yya. ACATE/IbH
peakunit Ha octmn

YMmeHue
OCHOBe 3aKOHa

COXpaHeHNA macchbl
BelwecTts

npeobpasosbiBaT
b uWHbOpMaUUtio
n3 o4HOro BMAa B
Apyrom.




P.YYA.

YmeHune
COCTaBNATb NNaH

pelweHns
npob6aembl.
20 MNosTopeHune " 1.3aKkpenneHue K.yyAa. 1. YmeHue | Ypok §1-21
0606ueHne no 3HaHWM n opueHTUp | pedn noBTOp
YMmeHue v
Teme pacyeTHbIX oBaTbCA eKen | ynp 5
CamMOCTOATENbHO ) !
«lepBOHa4YanbHble HaBbIKOB y4-CA. Ha " cTp.58
OpraHM30BbIBaTb "
XMMUYEcKue NOHWUMaHU ynp.4,cTp
2.YMeHue pelwaTtb | yuebHoe o
MNOHATUA» e NpUYKH 60, ynp
TMNOBble NMPUMEpPHI | B3aMMoelncTeme ! )
. ycnexa B 3, cTp. 67
KOHTPO/IbHOM B rpynne o
yuebHoi
paboTbl.
n.yya. OeAaTenscH
ocTn
YmeHue:

®  OCYLLEeCTBNATb
aHann3 obbekToB
C  BblaeneHnem
CYLLLECTBEHHbIX U
HeCyLLLeCTBEHHbIX
NPU3HaKOoB;

*  OCYLIEeCTBAATb
CUHTE3 Kak
cocTtaB/ieHune
uenoro n3
yacTen.

P.yya.
Ymenua:

1.0cywectBnaTb
NTOroBbIN “n
MoLaroBbIi
KOHTpPO/b no
pesynbTarty;

2. ApnekBaTHO
BOCNPUHMMATb
OUEHKY yuyuTens;

3. Pasnnyatb
crnocob 7]
pesynbTaT




aencreuna

21 KoHmponbHasa YMmeHune K.yyAa. YMmeHune Ypok | §1- 8§21
paboma Nel no oBJlageHuA OUEeHUTb pa3s | NOBTOPMUT
YmeHue
meme: HaBblKaMu csou MBalo | b
CaMOCTOATENbHO
«MepeoHa4anbHbI KOHTpOAA n y4ebHble wero
. | opraHu3oBbIBaTb
e Xumuveckue OLLEHKM cBoen OOCTUKEH | KOHT
yyebHoe
noHamMuA». OeATenbHoCTH, na pona
encreme.
ymeHue A
npeasuaeTb n.yya
BO3MOMHble
nocneacTsmsa cBoux | YmeHue
aencrsumm npeobpasoBbiBaT
b MHbOpPMaLMIO
n3 o4HOro BMAA B
Apyrow.
P.yya.
YMmeHue
COCTaBNATb MJaH
peleHuns
npob6aembl
22 Kncnopog, ero YMmeHue K.yyAa. YmeHune Ypok | §22,
obuasn XapaKTepusoBaTb cbopmup | oTKp | Bonp. 1,
1. YmeHue
XapaKTepUCcTMKa w KMUcnopogs, Kak oBaTb Yy | biThA | 4, 6, cTp.
o OpMyANpOoBaThb
HaxoXaeHue B8 XMMUYECKNI bopmyamp yyawmxca | HoBO | 75.
cobcTBeHHOE
npupose. 3NIeMeHT 1 nNpocToe y4ebHo- ro
MHeHue "
MonyyeHune BELLEeCTBO; nosHaBaTe | 3HaH
nosunumio; o
Kucnopoga u ero pacno3HaBaTb JIbHbIN na
dusnyeckune OMbITHBIM  NYTEM | 5 ypio e WHTepec K
CBOMCTBA KMUCnopogs, VUMTbIBATS HoBOMY
yebHoMy
asHble mHernA n | Y
CobnogeHne Hopm P MaTEDUaN
MHTepechl " P
noseaeHus B "
OKDVSKAIOLLED obocHOBbIBATL y
Py W cnocobam
CPEAE, MPABNN | co6cTBEHHYIO peweHna
3p0poBoro obpasa no3MLMIo. HOBOI
KU3HU o
YyacTHoW
n.yya.
33434u
1. YmeHune
NCNoab3oBaThb
3HaKOBO-

cnmBoOIn4eCKue




cpencTtea, B TOM
yncne moaenu wu
CXeMmbl ans

pelleHmns 3aaau;
P.YYA.

1.YmeHune
CamMocCToATe/IbHO
afeKBaTHO
OoueHnBaTb
NpPaBuJIbHOCTb

BbINO/HEHUA
aencreuma n
BHOCUTb
Heobxoaumble
KOpPpPEeKTUBbI B

MCNOJIHEHNE KaK
no xo4ny ero
peannsauynn, TakK

N B KOHULE
23 Xumunyeckume YmeHne obbsacHuTb | K.YYA. PassuBaTtb
CBO¥iCTBa CYLLHOCTb 4yBCTBO §23, 24
YMmeHue Ypok !
Kucnopoaa. KpyrosopoTa ropaocTtu otkp | BOMP. 4
CaMoCTOATE/IbHO ’
Okcunapl. Kucnopoga B 3a otna | 6, 7, ctp.
OpraHM30BbIBaTb o T
MNpumeHeHme. npupoge, poceuiicky | o0 | 80
y4yebHoe
Kpyrosopot npumeHeHue o ro
Kucnopoza B KMcnoposa; B3ANMOACUCTBIE | ) immueck
B rpynne. 3HaH
npupose. ylo Hayky |
YMeTb COCTaBAATb
ypaBHeHuA n.yva.
XMMUYECKUX YMmeHMe
peakun, npeobpasosbiBaT
XapakTepusylowmx | MHbOPMaLMIo
XMMHAHECKNE n3 04HOro BMAA B
CBOMCTBA ApYroii.
Kucnopogs,
P.yya.
YMmeHue
COCTaBAATb MJaH
pelweHns
npob6aembl.
24 UHcTtpyKTax no Tb. Mcnonb3oBaHue K.yyAa. dopmupo VpoK | 25
MpakTnueckasn NPaKTUYECKUX " BaHMe pedn

dopmmpoBaHue




pabora Ne3. nabopaTopHbIxX yMeHUA paboTaTtb | MHTepeca | eKcu
MonyyeHune n ceon- paboT, HeC/NOoXHbIX | B Napax. K HOBOMY | n-
CTBa KMcnopoaa. 9KCNepuUMeHTOB npeameTy | npak
ans n.yva. TUKY
[,0Ka3aTenbCcTea dopmupoBatne M
BblABUIAaEMbIX yMeHus
npeanonoXeHumn; HabloaaTh,
onncaxue Aenatb  BblBOAbI
PesynbTaToB  3TUX | oy nnogepeHUM
pabot OMbITOB.
P.yyAa.
YMmeHue
pacno3HaBaTb
OMbITHbIM  NyTEM
Kucnopoa,
onucbIBaTb
XMMUYECKUe
peakuum,
Habnogaemble B
xoge
3KCNepumeHTa.
25 O30H. AnnotponuAa YmeHune obbsacHuTb | K.YYA. PassuBaTb Yook §26,
Kncnopozaa CYyLLHOCTb YyBCTBO
YmeHue oTkp | BOMP. 1+
annotponuu ropaoctm TeCThI
KMCIOPOAA. CamocCToATeNbHO | bITUA 8’7
OPTaHM30BbLIBATL | 0y HoBo | CTP-
yuyebHoe ) o ro
B3aumogenctene | o 3HaH
B rpynne. VIO HayKy uA
n.yva.
YmeHue

npeobpasosbiBaT
b uWHbOpMaUUto
n3 o4HOro BMAa B
Apyrom.

P.yva.

Ymenune
COCTaBAATb MNaH
pelueHua




npob6aembl.

26

Bo3ayx 7 ero

COCTaB. 3awmTa
aTmochepHoro
BO34yXxa oT
3arpA3HeHus.

YmeHune
XapakTepunsosaTb
COCTaB BO34yXa

MpusepeHune
npvmepos, noabop
aprymMeHTOB,
dopmynmposaHue
BbIBOA0B.

K.yyqa.
1. YmeHue:
. CTPOUTb

MOHATHblE  A/A
napTHepa
BbICKa3blBaHWA,
yuuTbIBatOLME,
yTo napTHep
3HaeT M BMAWT, a
YTO HeET;

b 3a4aBaTb
BOMpPOChHbI,

KOHTPONMPOBaTb
nencreuna
napTHepa.

n.yya.
YmeHune:

®  OCYLIECTBAATH
aHann3 ob6beKToB
C  BblaeneHnem
CYWLECTBEHHbIX U
HeCcyLLLEeCTBEHHbIX
NPM3HAKOB;

® OCYLWeCTB/NIATb

CMHTE3 Kak
cocTaBneHune
uenoro u3

yacreu.

YmeHune
oueHuMBaT

b CBOHO

AeAaTesibH

OCTb n

NOCTYMKK
Apyrnx
noaen
TOYKM
3peHuns
COXpaHeH
ns
OKpyKato
e
cpenpbl

C

YpoK
OTKp
bITMA
HOBO
ro

3HaH
ua

§27,
sonp. 1,
3, 4, cTp.
91




P.yya.
YMmeHua:

1.0cywectBnaTb
UTOrOBbIN u
noluarosbli

KOHTPO/b no

pesynbTarty;

2. ApekBaTHO
BOCMPUHUMATD
OLLEeHKY yuntens;
3. Pasnunyatb
cnocob ]
pesynbTart
nencreua

27 Boaopog, ero YmeHue K.yya. YmeHue
obuan XapaKTepusoBaTb chopmmp
XapaKTepucTuKka W BOAOPOL Kak ymenue 0BaTb
HaxoxaeHue B XMMUYECKUI CaMOCTORTENBHO ycroitums | Ypok | §28,
npupoae. 3/IEMEeHT 1 npocToe opraHnsosblBate | o oTKp | BOMp. 2,4
MonyyeHue BeLLLecTBO, y4ebroe . y4yebHo- biTa | ¥ TECTb,
BOZOPOAa W ero pacrosHaBaTb B3ANMOACUCTBNE | 1 h3nasaTe | Hoso | CTP- 96
du3smnyeckme OMbITHBIM ~ NyTeMm B rpynne. NbHbI ro
cBoicTtBa.  Mepbl BOAOPOL n.yva. WHTEepec K | 3HaH
6e3onacHOCTM npwm HOBbIM ns
pabote c YMmeHune ob6LWwUm
BOAOPOLOM npeobpa3osbliBaT | cnocobam

b MHPOpMaLMIO | pelueHuna
“3 ogHoOro BMAA B | 3agay
Apyro.

P.YvAa.

YmeHue

COCTaBAATb NAaH

peLeHuns

npobnembl.

28 Xnmunyeckune YmeHune K.yva. Passutne | ypok §29,
CBOMCTBA COCTaBNATb BHYTPEHH | obwwe
BOZOPOAA. ypaBHeHus 1. Ymenue: e MeTo Zonp. >
MpumeHeHMe. peakuui, . cTpouTs | MO3MLMK nono 161 cTp.

XapaKTePUIYIOWMX | opariie paa | WKOBHUK | rpyec
XMMUYECKune napTHepa a Ha | Kot
ceoicTea BbICKa3blBaHUA, ypoBHE Hanp




BOAOPOAA,
Ha3blBaTb
NPOAYKTbI peakunm

YUYMTbIBAIOLLME,
yTo napTHep
3HaeT U BMAMT, a
yTO HeT;

. 3agaBaTtb
BOMPOCHI;

[ ]
KOHTPONNPOBaTb
aencreua
napTHepa.

n.yya.
YmeHue:

®  OCYLLeCTBAATb
aHanu3 ob6beKkToB
C  BblaefeHMem
CYLLECTBEHHbIX W
HecyLL,eCTBEHHbIX
NPW3HaKOB;

*  OCYLIEeCTBNATb
CuHTE3 Kak
cocTaB/ieHKne
uenoro ns
yacrei.

P.yyAa.
Ymenusa:

1.0cywectBnaTb
NTOroBbIN n
MoLLaroBbI
KOHTPO/Ib no
pe3ynbTaTty;

2. ApekBaTHO
BOCNPUHMMATb
OUEHKY yuuTens;

3. Pasnnuatb
cnocob n
pesynbTart
nencreua

nosoXxuTe
NIbHOrO
OTHOLLIEHN
A K
LKONeE,
NOHUMaHU
A
Heobxoau
MOCTU
yyeHua

aBne
HHOC
™

29

UHCcTpyKTaX no
Tb.MpakTnyeckas

K.yva.

YpoK
pedn

§30




pabota Ne4. YmeHusa paboTtaTtb eKcu
«MonyyeHune B Mapax. n-
BoAopoza " npak
nuccnenoBaHue ero n.yva. TUKY
CBOMCTB» YMeHMs M

HabnoaaTh,

Aenatb  BblBOAbI

npu npoBeLeHUU

OnbITOB.

P.yYJ,

YmeHune

pacno3HaBaTb

ONbITHbIM  NyTeEM

BOAOpPOA,

OnucbIBaTb

XUMUYECKME

peakuuu,

Habnogaemble B

xone

3KCNepuMmeHTa.

30 Bopga. MeTtoabl CobntopeHne Hopm | K.YYA. 1.Passutn | Ypok | §31,
onpeaeneHus nosefeHus B e obue | Bonp. 1,
coctasa BoAbl - OKpYy»KatoLlei CosepuiencrsoBa BHYTPEHH | meTO | 4, 5,
aHa/n3 M CUHTes. cpege, npasun T YMEHVE | 6js gono | ctp.106
Boga B npuposae u 340poBoro obpasa AOToBapnBaTbCcA nosunumm rmuec
cnocobbl eé HKU3HU M TIPMXOAUTE K1\ \konbHuK | Kot
OYMCTKKU. A3spauus obujemy a Ha | Hanp
BOAbI. PELLIEnMIo . B YPOBHe asne

COBMECTHOM MOMIOXKUTE | HHOC
AeATeNnbHoOCTU NBHOTO ™-
n.yya. OTHOLWIEHWN | KOH)
A K | epeH
dopmunposaTb wKone, uma
yMeHue NOHWMAHWU
npoBoAMUTb A
CpaBHeHMe W | Heobxoam
Knaccudumkaumoo | moctu
no 3aJaHHbIM | yyeHus,
Kputepunam BblpaKeH
Horo B
P.YVA. npeobnag,
YmeHue aHuu
yumnTbIBaTHL y4ebHo-
nosHaBaTe

BblAeNleHHble




yuuTtenem JIbHbIX
OpUEHTUPBI MOTMBOB
aencreva B n
npegnout
HOBOM y4yebHOM
eHUK
maTepuane B
coumanbH
CoTpyAHMYecTBe C
PYA oro
yutenem
yautene cnocoba
OLLEHKM
3HaHMM
31 dusnyeckne YmeHune R.yya. YuebHo- Ypok §32
7
XMMUYECcKue XapaKTepu3oBsaTb nosHaBsaTe | oTKp
. o YmeHue: o TecTbl,
CBOWMCTBA BOAbI. CBOMCTBA BOAbI JIbHbBIN bITUSA
cTp. 109
Mpumenerme (xMmunueckune o cTpouTs | “HTEPEC K | HOBO
sz cBoOWcCTBa noHATHbie  ans | HOBOMY ro
OCHOBHbIX KNaccos napTHepa y4ebHOMY | 3HaH
HeopraHMYyecKunx BbICKa3bIBaHMA, maTtepuan | ma
BeLLeCTs), y4YuTbIBalOLLME, y "
B3aMmoaencTene 4TO napTHep cnocobam
BOA®! € | 3HaeT u Buaur, a | PELEHNA
OCHOBHbIMMU M | 4o Her:; HOBOW
KUCNOTHBIMM YyacTHOM
OKCMAaMMK; J 3afaBaTb | 3agaum;
BOMpPOCHI;
COCTaBNATb
ypaBHeHuUA .
XMMUYECKUX KOHTPOANPOBATb
peakuumn, aencrema
XapaKTepHbIX A4nA | NapTHepa
BOAbI
n.yya.
YMeHue:

®  OCYLLEeCTBNATb
aHann3 obbekToB
C  BblaeneHnem
CYLLLECTBEHHbIX M
HeCyLLeCTBEHHbIX
NPW3HaAKOB;




® OCYWeCTBNATb
CUHTE3 KaK
COCTaB/ieHUe

LLes1oro 13 yacrem
P.yyAa.
YmeHuna:

1.0cywectBnaTb
NTOroBbIN 7
noLuaroBbIn
KOHTpPO/b no

pesynbTarty;

2. ApnekBaTHO
BOCMPUHMMATb
OLLEHKY yuuTens;

3. Pasnunuatb
crnocob n
pesynbTar
Oencreuns
32 Boaa — YmeHue nasatb | K.YyA. Passutne | Ypok | §33,
pacTBOpUTEND. onpeaenexHve cnocobHo | obuwe | Bonp. 5 +
1. YmeHue:
PacTBopblI. MOHATUA PaCcTBOPbI, cTm K | MeTo | TecTbl,
HacbluweHHble n BMAbl  PacTBoOpoSs, | cTpouTy | CBMOOLEH | Aono | cTp. 113
HEeHacbllLEeHHble CBOMCTBa BOAbI Kak HOHATHBIE ans | ke Ha | rmyec
pacTBOpbI. pacTBopuTens; napTHepa ocHoBe KoM
PacTBopuMOCTb Be- BbICKA3bIBAHMS, KpuTepua | Hanp
LLLeCTB B MPeAcTasneHne o ycnewHoc | asne
Y4YMTbIBaOLLME,
cytHocTv ™ HHOC
npouecca yTo napTHep
Ho/VYeHMS 3HaeT M BMAMT, a ydebHoit ™-
y . aeatenbH | 0630
yTO HeT;
Kpuctannos n3 ocTn pHas
pacTBOPOB CONEN . 3anaBaTh nex
BOMpPOCHI; us.
[ ]
KOHTPONMPOBaTb
aencreuna
napTHepa.

n.yya.




YmeHnue:

®  OCYyLecTBAATb
aHanu3 ob6bekToB
C  BblgeneHvem
CYLWLECTBEHHbIX W
HeCyLWeCcTBEeHHbIX
NPU3HaKOB;

*  OCYLIEeCTBNATb
CUHTE3 Kak
cocTaB/ieHKne
uenoro u3
yacrei.

P.yyAa.
Ymenua:

1.0cywectBnaTb
NUTOroBbIN n
noLlarosblii

KOHTPO/b no
pesynbTarty;
2. ApekBaTHO
BOCNPUHUMATb
OLLEHKY yuuTens;
3. Pasnunyatb
cnocob u
pesynbTaTt
nencreuna
33 Maccosas honA YmeHue K.yyqa. 1.Passutun
Ypok | §34,
pPacTBOPEHHOro XapaKTepun3oBaTb e
YMmeHue pedn | Bomp. 4,
BellecTBa. CYLLHOCTb MOHATUSA BHYTPEHH
CaMOCTOATENbHO . eKken | 5, cTp.
maccoBas aonsa en
OpraHu3oBbIBaTb " 116
pPacTBOPEHHOrO nosuuunm
yebHoe
BellecTsa R LWKONbHUK
B3aMMoOencTeme
pacTBope; A a Ha
B rpynne.
Py ypoBHe
YMETb  BbIYMCNATb HOIOMUTE
MacCOBYtO Ot n.yva.
v A JIbHOTO
BellecTsa B
w YmeHue OTHOLLEHM
pacTsope npeo6pa3osbiBaT | K
b MHPOpMaLMIO | wKone,
M3 04HOro BUAA B | MOHMMaHMU
Apyrom. 1




P.yyAa. Heobxoau
MOCTHU
YMmeHue yueHus,
COCTaBAATb NAaH BbIpaKEH
peLeHuns HOTO 5
npob6aembl. npeobnag
aHuu
y4ebHo-
nosHasaTe
JIbHbIX
MOTUBOB
n
npeanoyr
eHnn
coumancH
oro
cnocoba
OL,EeHKM
3HaHUW;
2.Dopmmp
oBaHue
BblpParKeH
HO
yCTOMYNBO
M yyebHo-
nosHasaTe
NbHOM
MOTUBALMU
N y4YeHus.

34 PeweHwne YmeHue Bblumcnate | KLYYA. dopmmnpo | Ypok | §34
pacyeTHbIX  3aay MaccoByt0  [0/1t0 BaHue pa3s | nosTop.,
«HaxoaeHue BEL,ecTBa B CosepuercTsosa BbipaXKeH | uBato | 3agaun 7,
MaccoBoW aonm pacTBope e YMEHVE | o wero (8, 9 +
pacTBOpPEHHOro AOroBapuBaTbCa YCTOMYMBO | KOHT | TecTbl,
BeLLecTBa B8 M NPMXOAUTe K1 5 y4yebHo- | pona | ctp. 117
pacTBope. obuiemy nosHaBaTe
Bbluncnenue PELLIEHIo . B | nbHoit
maccbl COBMECTHOM MOTUBALMU
pacTBOPEHHOro AEATENIBHOCTH W y4eHus.

BELW,ECTBA M BOAbI n.yya.

ana

NpPUroToBAEHUA dopmunposaTtb
pacTtsopa yMeHune
onpeaeneHHom nposoAnTb




KOHLEHTpaLMm»

CpaBHeHWe ]
Knaccudumkaumio
no 3aZlaHHbIM
KpUTepusam

P.YYA.

YmeHue
Y4YMTbIBaTb
BblaeNeHHble
yuuTenem
OpUEHTUPbLI
nencremna B

HoBOM y4yebHOM
maTepuane B
COTpyAHMYecTBe C

yuuTtenem
35 UHcTpyKTax no Tb. Mcnonb3oBaHue K.yyAa. dopmupo §35
MpaKtuueckas NPaKTUYECKNX n BaHWe
pabora No5. NnabopaTopHbIX ®opmuposatue MHTepeca
MpurotoBneHune paboT, HecnoXHbIX ymeHua pabotats K HOBOMY
pacTBOpPOB conew ¢ 9KCMEepMMEHTOB 8 napax. npegmety
onpeaeneHHoM ana n.yya.
MaccoBoi  gonen [OKa3aTenbCcTBa YpoK
pacTBOPEHHOTO BblABUrAEMbIX ®dopmupoBaHme pedn
BeLLecTBa npeanonoXeHNt; yMeHuA eKen
onucaHue HabnoaaTh, n-
pesynbTaToB 3TUX | AeNaTb  BbIBOAbI npak
pabot npu nposeaeHun TUKY
onbITOB. M
P.yya.
YmeHue
OonucbIBaTb
Habnogaemble
npespalieHns B
xone
3KCMepumeHTa.
36 MNosTopeHue 7 YMmeHue K.yyAa. 1. YmeHune | Ypok | §22-35,
0606wWweHne no NPUMEHATb OpUeHTUp | pasB | 3agaumn: 6
TemMmam NOJIy4YeHHble ymeHne oBaTbcA meat | ctp.117, 4




«Kncnopog»,

«Bopopog»,
«Bopa. PactBopbi».

3HaHUA
peweHnAa 3aaa4

ana

CamocToATeNbHO
OpraHn3oBbIBaTb
yyebHoe
B3aMmoJencreme
B rpynne

n.yya.
YmeHue:

®  OCYLLEeCTBAATb
aHanu3 ob6bekTos
C  BblaeNeHMem
CYLLECTBEHHbIX W
HecyLL,eCTBEHHbIX
NPW3HaKOB;

*  OCYLIEeCTBNATb
CuHTE3 Kak
cocTaB/ieHne
uenoro ns
yacrei.

P.yya.
Ymenusa:

1.0cywectBnatb
NTOroBbIN n
MoLLAroBbIN
KOHTPO/Ib no
pe3ynbTaTty;

2. ApekBaTHO
BOCNPUHMMATb
OUEHKY yuuTens;

3. Pasnunuatb
cnocob n
pesynbTaTt
aencreuna

Ha
NOHUMaHU
e MnPUYKH
ycnexa B
y4yebHom
aeAtenbH
ocTH

ero
KOHT
pons

cTp. 113,
2, cTp.106




37 KoHTponbHasa YMmeHune K.yyAa. YMmeHune §22-35
pabota no Temam oBNafeHunn OLLEHUTb noBTOPUT
YMmeHue
«Kucnopog», HaBblKamMmm cBou b
CaMOCTOATENIbHO YpoK
«Bogopopay», KOHTpoO/IA n y4yebHble
. | OopraHn3oBbIBaTb asse
«Boga. PacTtBopbli». OLLEHKM ceoeii | OP OOCTUXKEH P
y4ebHoe nBato
[eATeNbHOCTH, ua
eiicteume. ero
ymeHune A W
npeasuaeTb KOHT
n.yyva. pons
BO3MOMKHble
nocneacTsmsa CBOUX | YMeHUue
AencTBumin npeobpasoBbiBaT
b MHbOpMaLMIO
N3 ogHoro BMaa B
OpYyroin.
P.yyAa.
YmeHue
COCTaBNATb NAaH
pelueHun
npob6aembl
38 Monb — epguHunua YmeHue K.yyAa. 1.MoTtuea
Ypok | 836,
Ko/inyecTBa BbIYMCNATD umn Bonb. 3. 5
1. YmeHue: OTKp P- 3
BelLecTBa. Mo- MONAPHYIO  Maccy Hay4YeHus
biTua | + TecTbl,
NApHasA macca. no opmyne npeamet
p dopmyne | , crpouTs | TPEAMETY | | b 122
coeanHeHus, HOHATHbIE ana | Xumua o
KO/IN4ecTBO napTHepa snan
Belectsa, obbvem BbICKa3blBaHMA, s
. no 2.PassuBa
Y yyuTblBatoLwwMme,
KOJINYeCTB Tb HyBCTBO
Y yTo napTHep
BellecTsa, obvemy ropAocTv
t ’ 3HaeT 1 BUANT, @ |
nnu Macce | yro yer:; .
POCCUMMCKY
peareHToB nnu
o
NPOAYKTOB o 3apaBaTb
XMMMUYECK
peakumm BOMpPOCbI;
VIO HayKy
[ ]
KOHTPO/INpPOBaTb 3.Hpascts
OencTeuns €HHO-
napTHepa. aTU4eckoe
OLLeHMBaH
n.yva. ne
YMeHue:

® OCYyWecCTB/NIATb




aHanu3 ob6bekToB
C  BblgeneHvem
CYLLECTBEHHbIX W
HeCyLWeCcTBEeHHbIX
NPU3HaKOB;

*  OCYLIEeCTBNATb
CuHTE3 Kak
cocTaB/ieHne
uenoro ns
yacrei.

P.yya.
Ymenua:

1.0cywectBnaTb
NTOroBbIN n
MoLLaroBbI
KOHTpPOJIb no
pe3ynbTarty;

2. ApekBaTHO
BOCNPUHMMATb
OLLEeHKY yuunTens;

3. Pasnunyatb
cnocob n
pesynbTar
aencreuna
39 BbluncneHus no YMeHune K.yya. YmeHune YpoK §37,
XUMUYECKMUM BbIYUCAATD: OLLEeHUTb pedn sonp. 1,2,
YMmeHue
ypaBHEHNAM. KOZIMYECTBO cBOM eKeu cTp.125
CaMOCTOATENIbHO 6
BellecTsa nnm y4ebHnbie |
OpraHn3oBbIBaTbL
maccy no AOCTMKEH
y4yebHoe
Ko/in4yecTay . na
dencreue.
BeLLecTBa nnu
macce  peareHToB | .yyf,.
nnu NpOAYKTOB
peakumm YmeHue

npeobpasosbiBaT
b uWHbOpMaUUto
M3 04HOTO BUAA B
OpYyroin.

P.yva.

Ymenune
COCTaBAATb MNaH




peweHunAa

npob6aembl
40 3aKoH  ABoragpo. YMmeHune K.yyAa. PassuBaTb
MonspHblt 06bem BbIYNCNATD: cnocobHo
1. YMmeHune
rasos. KO/MYecTBo CTb K
MCMNoNb30BaTb
BelecTsa, obbem CaMoOLeH
peyb ana
waM  maccy  no Ke Ha
perynsumm
Ko/n4ecTBy OCHoOBe
CBOEro Aencreus;
BelwecTsa, obbemy A ’ | Kputepusa
nnm Macce | 5 AneksatHo ycnewHoc
' 38,cTp.
pearenTos " | ucnonbsosatb ™ 338,cTp
NpoAyKTOB pevesbie y4yebHoi 126-127,
. gonp. 1,
peakuuu; cpeacrsa ans | AEATENbH
oCTH cTp. 128
i eweHuns
(HaxoauTb 06BEM P
rasa M0 | pasanuHbIx
n3BecTHomy KOMMYHMKaTUBH
Ko/MyecTBy bIX 3apay,
BelLecTBa (n CTPOUTS Vo
nponssoanTL MOHONOrNYecKkoe
obule
obpaTHble
BblUMCNEHMS)) BbICKa3blBaHMe, METOo
BNAAETb Aono
ananormyecKkon rndec
dopmoit peumn ko
Hanp
n.yva. asne
HHOC
1.YmeHna
™
OCYLLECTBNATb
CpaBHeHWe "
Knaccuourkaumtio,
BblOMpasn
KpuTepuu ans
YKa3aHHbIX
NOTNYECcKnX
onepauuis;
CTPOUTb
noruyeckoe
paccyaeHue
P.YVA.
YMmeHue
CaMOCTOATE/IbHO
aeKBaATHO

OLeHMNBAaTb




NpaBUAbHOCTb
BbINO/IHEHUA
aencreua n
BHOCUTb
Heobxoaumble
KOpPpPEKTUBbI B
NCNONIHEHNE KaK
no xoay ero
peanusaumu, TakK

" B KOHLe
aencreus.
41 OTHOCUTENbHaA YmeHue K.yyAa. YMmeHune
NJOTHOCTb ra3oB BbIYUCAATD OLEeHUTb §38,cTp.
OTHOCUTENbHYIO ymenue csou 127 -128,
NJOTHOCTb ra30B camocToATeneHo y4ebHble sonp. 3,
OpraHM30BbIBaTb NOCTUNKEH cTp. 128
yqev6Hoe s
aencrtsme.
n.yya. Ypox
pa3s
YmeHune nBalo
npeobpasosbiBaT wero
b MHPOpMaLMio KOHT
n3 04HOro BMAA B pons
Apyro.
P.yya.
YMmeHue
COCTaBNATb MAaH
pelweHns
npob6aembl
42 Ob6bemHble YmeHue K.yya. PassuBaTtb YpoK | §39
OTHOLWIEHUA Tra30B npoBOAUTb cnocobHo 238 ’
npu  XMMWYECKMUX pacyeTbl Ha OCHOBe 1. Ymerine: CTb K g 3apaun 2,
N wBato | 3 cTp
peakunax ypaBHeleM o cTpouTe | CAMOOLEH wero | 130,
peakuui, YMETb | noparhbie  ana | K€ Ha | our
BbIYUCNATD: napTHepa OoCHOBe pons
KO/MYecTBo BbICKA3bIBAHMA, KpuTepua
BelecTsa, obbem yunTHIBaIOWME, ycnewHoc
Man - maccy o | oo naptHep | ™
KOJIN4ecTBy 3HAeT M BUAMT, a y4ebHoi
BelwecTBa, o0b6bemy 4TO HeT: OeATencH
nnu macce ocTn
peareHTOB nie 3afaBaTb

NPOAYKTOB




peakuumu
(HaxoanuTb o06beEM
rasa no KoAn4ecrsy
BellecTBa, Macce

nnu obbvemy
04HOro ns3
peareHToB nnu
NpoAayKToB
peakuunn)

BOMPOChHbI,

KOHTPONMPOBaTb
nencreuna
napTHepa.

n.yya.
YmeHune:

® OCyWecCTB/IATb
aHanu3 ob6beKkToB
C BblgeNeHNneEm
CyW,eCTBEHHbIX WU
HeCyLlLeCTBEHHbIX
NPWU3HAKOB,

®  OCYLLECTBAATb
CuHTE3 Kak
cocTaB/ieHUue
uenoro n3
yacTen.

P.yya.
YmeHua:

1.0cywectBnaTb
MUTOroBbIN "
noLuarosbli

KOHTPO/b no
pesysbTaty;
2. ApnekBaTHO
BOCNPMHMMATb
OLLEHKY yuunTens;
3. Pasnunyatb
cnocob n
pesysibTaT
nencreua
43 Okcnapl: YmeHune Hasbieath | K.YYA. dopmunpo | Ypok §40,
Knaccmbumkauums, coegnHeHua . — BaHue OTKp sonp. 2,
HOMEHKATYpa, N3y4YeHHbIX Bblpa*KeH | bITuA 4, ctp.
CBOWCTBa, Knaccos (oKcnaos); AOroBapuBaTbCA HOM HOBO | 13c
noayyeHue, w Npuxoauts K YCTOMYMBO | rO
npMMeHeHue. ONPEAENATL obujemy M yyebHO- | 3HaH
NPUHAANEKHOCTb peLleHuto B

NO3HaBaTe




BELLecTB K
onpeaeneHHomy
Knaccy
coenHEeHUN
(okcnpam);

XapaKTepu3oBsaTb
XMMUYECKune
cBOMCTBa

OCHOBHbIX K/1laccoB
HeopraHMYyecKmx
BellecTs
(okcnpoB);

COCTaBNATb
dopmynbl
HeopraHMYecKkmnx
coeMHEeHUN
N3yYEeHHbIX
Knaccos (okcuaos)

COBMECTHOM

OeATeNnbHOCTY;

2. YmeHune
NPOAYKTUBHO
paspeLwaTtb
KOHQNKTDI Ha
oCHOBe y4yeTa
NHTepecoB u

I'IO3MLI,M[;1 BCex ero
Y4aCTHUKOB

P.Yva.

1.YmeHune
YUYUTbIBATb
BblAgeneHHble
yuntenem
OpPUEHTUPDI
aencreuna B
HOBOM y4yebHOM
MmaTtepuane B
COTpyAHMYeCTBe C
yuutenem;

2. YmeHue
NAaHUpPOBaTb
CBOW OENCTBUA B
COOTBETCTBUM  C
NoCTaB/IEHHOM
3aja4yen n
YC/IOBUAMM ee
peannsaumu.

n.yya,.

1. YmeHune
NpoBOANTb
CpaBHeHUe 7
Knaccudumkaumio
no 334aHHbIM
KpuTepusam;

2.®opmmposatb y
yyawmxcsa
npeacrasieHne o
HOMEHK/1aType
HeopraHU4yecKkmnx

NIbHOWM
MmoTMBaLm
N ydyeHus

na




CcoegNHEeHnM

44

Mmapokcmael.
OcHoBaHuA:
Knaccmodumkaums,
HOMEHKNATYpa,
nosy4yeHue.

YmeHue HasbiBaTb
coenHeHusA
N3yYEeHHbIX
Knaccos
(ocHOBaHUI),
onpeaensaTb
NPUHAANEKHOCTb
BellecTs K
onpeaeneHHoOMy
Knaccy
coeanHeHun
(ocHOBaHMAM)

K.yvya.

YmeHue
CaMOCTOATE/IbHO
OpraH130BbIBaTb
yyebHoe
B3aMmogaencTeune
B rpynne

n.yya.
YmeHue:

®  OCYLLEecCTBAATb
aHann3 obbekToB
C  BblaesieHMeM
CYLLECTBEHHbIX W
HecyL,eCcTBEHHbIX
NPW3HaKOB;

®  OCYLLEeCTBAATb
CUHTE3 Kak
coCTaB/ieHUue
uenoro ns3
yacTen.

P.yvya.
YmeHuna:

1.0cywectBnaTtb
NTOroBbIN n
MoLLaroBbIN
KOHTPO/b no

pesynbTary;

2. ApekBaTHO
BOCMPUHMMATb
OLLEHKY yuunTens;

3. Pasnnuatb
cnocob u
pesynbTat
aencreua

1. YmeHue
OpPUEHTHP
oBaTbCA
Ha
NOHUMAHMN
e npuYnH
ycnexa B
y4yebHoi
aeAatenbH
ocTn

YpoK
OTKp
bITUA
HOBO
ro

3HaH
ua

§41,
gonp. 2,
3agava 3,
cTp. 139




45

Xumunyeckme
CBOMCTBA OCHOBa-
HUN. Peakuus
HenTpanmnsaymu.
Okpacka
WHAWKATOPOB B
LLLEeNTOYHOM n
HenTpanbHOM
cpenax.
MpumeHeHne
OCHOBaHMUMN.

YmeHue
COCTaBNATb
dopmyibl
HeopraHMYecKnx
coenHEeHun
N3yYEHHbIX
Knaccos
(ocHOBaHwMIA);
ypaBHeHUA
XMMUYECKUX
peakunit
(xapaKTepHbIx gns
OCHOBaHUI);

XapaKTepunsoBaTb
XMMUYECcKue
CBOWCTBA
OCHOBHbIX Knaccos
HeopraHUYecKmnx
BeLLecTB
(ocHoBaHMIA)

K.yvya.

dopmmpoBaHue
yMeHusa paboTaTtb
B Napax.

n.yya,.

dopmunpoBaHme
yMeHusA
HabnoaaThb,
Oenatb  BblBOAb
npu nposeaeHun
onbITOB.

P.YYA.

YmeHue
pacnosHaBaTb
OMbITHBIM  MyTeEM
OCHOBaHMUA,
onucbIBaTb
XMMMUYECKUNE
peakuuu,
Habnogaemble B
xoae
3KCMnepuMmeHTa.

dopmupo
BaHMe

MHTepeca
K HOBOMY
npegmety

YpoK

pedn
eKCcun

8§42,
gonp. 2 +
TecThl,
cTp. 144-
145




46 AmooTepHble YMmeHune K.yyAa. 1.YmeHne | Ypok | §43,
oKcuAabl n XapaKTepu3oBaTb OpWEeHTUp | OTKp | Bonp. 4 +
YmeHue
rMAPOKCUAbI. XMMUYECKHue oBaTbCA bITUA | TEcTbl,
o CaMOCTOATE/IbHO
CBOMCTBA Ha HOBO | cTp.148
OpraHM30BbIBaTb
OCHOBHbIX KJ/1accoB NMOHUMAHU | To
yyebHoe
HeopraHMYecKumx € MPWYMH | 3HaH
o B3aMmogaencTene
COoeMHEHN A ycnexa B | uA
B rpynne. o
(amdoTepHbIX Py y4yebHoi
HeopraHMYyecKumx n.yya aeAtenbH
coenHeHUI) ocTH;
YmeHue
2.
npeobpasosbiBaT
b undopmaumio | YHEOHO-
n3 opHoro Buga g | N03Hasate
ApYroii. NbHbIN
WHTEpec K
P.yya. HOBOMY
yuyebHomMy
YmeHue
MmaTtepuan
COCTaBNATb NJaH
y n
eweHuna
P cnocobam
npob6aembl.
pelweHunn
HOBOW
YyacTHoW
EEVERYY
47 Kncnotel. CocTas. YmeHue HasbiBath | K.YYA. 1.Passutn | Ypok
Knaccuodumkauyms. coeMHeHNsA e OTKp §44,
1. YMmeHune
HomeHknaTtypa. N3yYEeHHbIX BHyTpeHH | bitua | BOMP- 3,
orosapmsaTbcA o
MonyyeHne KUCNOT. Knaccos (Kucnor); A P e Hoso | 33Aa4a 4,
M NpUXoauTb K
PUXOA nosunumm ro cTp. 152
onpeaensTb obuwem
PeA tHemy LWWKONBbHMK | 3HaH
NPUHAANEKHOCTb peLeHunio B
a Ha | uA
BellecTs K | coBMecTHOM
ypoBHe
n HHOM ATENbHOCTY;
onpeaeneHHoOMy [eATeNnbHOCTY; HOONKMTE
Knaccy
coenHEeHun 2.Ymerue nIoHoTo
OTHOLLEHMU
NPOAYKTUBHO
(kmucnoT); POAY q K
paspeLaTb
ymeHue KOHQAMKTDI Ha | LKOTE,
COCTaBNATb OCHoBE yuera | NOHMMAHH




dopmynbl WUHTepecoB nia
HeopraHUYyecKmx nosunumii Bcex ero | Heobxoau
coeanHeHumn Y4acTHUKOB MOCTHU
N3YYEeHHbIX yyeHus,
n.yyva.
K/laccos A BblpParKeH
1.YmeHune Horo B
npoBOANTb npeo6nasa
CpaBHeHMe n | aHm
Knaccndumkaumio yuebHo-
no 3agaHHbiv | M1O3HaBaTe
KpUTEPUAM; NIbHBIX
MOTNBOB
2. dopmunposaTtb | u
Yy ydyallnxca npeagnoyrt
npeacraBieHue o | eHuu
HOMEHK/aType coumanbH
HEeopraHU4eckMx | oro
coeguHeHunI cnocoba
OLLeHKM
P.yyAa. N
3HaHUI;
1.YmeHune
2.Dopmmp
Yy4uUTbIBaTb
OBaHue
BblAe/IEHHbIE
BblpParKeH
yuyntenem o
HOM
OpPUEHTUPDI o
. YyCTOMYMBO
eicTBmA B | .
A M yyebHo-
HOBOM y4yebHOM
nosHasaTte
maTtepuane B o
NbHOM
coTpygHuyecTse C
PYA MOTMBaLMU
yuntenem;
N y4eHus.
2. YmeHue
naaHMpoBaTb
CBOW AencTeuA B
COOTBETCTBUM  C
NoCTaB/IEHHOM
3aja4yen n
yCnoBusmm ee
peanunsaumu.
48 Xummyeckue YMmeHune K.yyAa. 1.YmeHune | Ypok §45
CBOMCTBA KMCNOT COCTaBNATb opueHTUp | obuwe ’ 3
1.YmeHune BOMp.
oBaTbCA mero | ’
aBHeHwuA NCcnonbL30B8aTb CTp.
yp Ha pono |
XUMUYECKNX peub ana 155
NMOHMMaHMU | rnyec
eakumi erynaymm o
P Him, PErynat, € MNPUYNH | KOU
XapaKTepusylowWwmx | ceoero AencTeus;
P pusytow A ’ | ycnexa B | Hanp




XMMUYecKune
CBOWCTBA KUCNOT;

ymeHue
pacnosHaBaTb
OMbITHbIM  MyTEM

pacTBOpPbI KACAOT U

wenoyen

2.ApekBaTHO
Ncnonb3oBaTb
peyesble

cpeacTtsa ana

pelueHun

Pa3/INYHbIX
KOMMYHUKaTUBH
bIX 3ajay,
CTPOUTL
MoHO0ornyeckoe

BbICKa3blBaHUe,
BNaAETb
Ananormyeckomn
dopmoit peun

P.yva.

YMmeHue
CamoCToATENbHO
afeKBaTHO
OLeHMBaTb
NpaBUAbHOCTb
BbINO/IHEHUSA
aencrema n
BHOCUTb
Heobxoaumble
KOPpPEKTUBbI B
NCMONIHEHNE KaK
no xoay ero
peanusaumu, TaK
n B KOHLe

aencraus.
n.yvp.

YmeHue:
OCYLLECTBNATD
CpaBHeHUe n
Knaccudukaumio,

BblbMpan
KpuTepuu ans
YKa3aHHbIX
NOrMYecKmx

onepauui;

CTpouTbL

y4yebHoM
AeAaTenbH
ocTtH;

2
YyebHo-
nosHaBsaTe
NbHbIN
MHTepec K
HOBOMY
yyebHomy
maTepuan
y “u
cnocobam
pelweHuns
HOBOW
YyacTHoW
33434u

aBne
HHOC
™




norn4yeckoe

paccyaeHue
49 Conum. YMmeHue K.yyAa. 1.Passutn | Ypok 546
7
Knaccuduraums. COCTaBNATb e OTKp 2
1. YmeHue: Bonp. ¢
HomeHknaTtypa. dopmynbl BHYTPEHH | bITUA | 3 1 160
Cnocobbl HeopraHM4yecKumx o crpouTs | &V HOBO
nosiy4eHus conei COeMHEHN NOHATHble  ana | MO3MLMM ro
N3yYEeHHbIX napTHepa LWWKONbHMK | 3HaH
Knaccos (coneit); BbICKA3bIBAHMS, a Ha | us
ypoBHe
YyuTbIBatOLLME
yMeHWe Ha3blBaTb Y e, HONOKUTE
coeMHeHUsA 1o napTHep

NIbHOTO
U3YUEHHBIX 3HaeT U BMAMT, a

OTHOLLEHM

. YTO HeT;
Knaccos (coneit); ’

f K
onpenensTs . 3afaBaTb | WKoe,
NPUHAANEKHOCTb Bonpocel, MOHUMAHM

A
BELLecTB K| o 6

Heobxoam
OnpeAeneHHomy KOHTposuposate | =
Kknaccy aencreuna yHeHNA

) ’
COeMHEHWN napTHepa.
(coneit); BblpaKeH
nyyp' HOro B
YMeHMe COCTaBNATb npeobnag
dopmynbl YmeHue: aHUU
HeopraHMYyecKumx yuebHo-
o ®  OCYLLEeCcTBAATb
CoeANHEHNN nosHasaTte
aHanu3 obbeKkToB
JIbHbIX
C  BblaeneHnem
MOTUBOB
CYLLECTBEHHbIX M
"
HeCyLLeCTBEHHbIX
npeanoyt
NPW3HAKOB;
eHnn
e ocyuiect BnaTb | COUMabH
cuHTE3 Kak | Oro
cocTaBneHune cnocoba
uesoro n3 | OUEHKN
yacTei. 3HaHNA;
P.YYA. 2.9Popmup
oBaHue
YmeHe una: BblpaXKeH
HOM
1.0cyLwecTBnaTb .
. YCTOMYMBO
UTOTOBbIN ni .
. M yyebHo-
nowarosbli
nosHaBaTe
KOHTPO/b no .

JIbHO

pe3ynbTaty;

MOTMBALM




2. AZEKBATHO | U y4yeHuA.
BOCMPUHMMATb
OLLEHKY yuuTens;
3. Pasnnuatb
cnocob u
pesynbTaTt
OencTeuns
50 CsoucTBa conen YmeHune K.yya. Pa3BuBaTh §47,cTp.
XapaKTepmnsosaTb CNocobHo 161-162,
o YMmeHue
CBOWICTBA CTb K gonp. 1,
CaMOCTOATENIbHO
N3YYEeHHbIX CamooLeH 5, cTp.
OpraHM30BbIBaTb
Kaaccos P Ke Ha 164
yebHoe
HeopraHUYecKmnx y ocHoBe
N B3aMMoaencTeme
BellecTs (conen); KpuTepus
B rpynne. Ypok
ycnewHoc
ymeHue " obue
n.yyva.
COCTaBNATb " meTo
yuebHoi
YMmeHue AoJI0
ypaBHeHMs nenatenbH ec
XAMUYECKUX npeobpas3oBbiBaT | ocTU <ol
N b MHbOpMaUMIO
peakuum, hanp
N3 ogHoro BMaa B
XapaKTepPU3YHOLLLNX
npyToii asne
XMMUYeCKue HHOC
CBOWCTBA conen P.YVA. ™
YmeHue
COCTaBNATb NAaH
pelueHun
npobnembl.
51 [eHeTnyeckas YMeHune: K.yyAa. 1. Ypok §47,cTp.
CBA3b mexay XapaKTepu3oBsaTb OpveHTal, | pass | 163-164,
1.YmeHne
OCHOBHbIMU  KJ/laC- XUMUYeckme na Ha | nBako BOI'Ip.3,
. NCnosb3oBaTb
camu CBOMCTBA NOHUMaHU | WEro | ctp.164
peyb ans
HEeopraHUYyecKmx € MPWYUH | KOHT




COeAMNHEHUN

OCHOBHbIX Kjaccos
HeopraHMYyecKmx
BeLLEeCTs;

onpeaenatb
NPUHAANEKHOCTb
BellecTs K
onpeaeneHHoOMy
Knaccy
coeanHeHumn

COCTaBNATb
dopmybl
HeopraHMYyecKmx
coenHEeHun
N3YUYeHHbIX
Knaccos

perynaumm
CBOEro Aencreus;

2.ApekBaTHO
NCcnonb3oBaTb
peyeBble
cpeacTtsa ana
peweHuna

Pas3NYHbIX
KOMMYHWUKaTUBH
bIX 3agauy,
CTPOUTL
MOHOI0rMYecKkoe

BbICKa3bIBaHWeE,
BNAAETb
Ananormyeckomn
dopmoit peumn

P.Yva.

YMmeHue
CamoCToATENbHO
afeKkBaTHO
OLeHMBaTb
NpaBUAbHOCTb
BbINO/IHEHUA
aencreua n
BHOCUTb
Heobxoaumble
KOPPEKTUBbI B
NCMONIHEHNE KaK
no xoay ero
peanusaumm, TaK
n B KOHLe
aencraus.

n.yya,.

YmeHue:
OCyLLEeCTBAATb
CpaBHeHMe n
Knaccudurkaumtio,

BblbMpasn
KpUtepum ana
YKa3aHHbIX
NOTUYECKUX

ycnexa B
y4yebHoi
AenaTenibH
ocTtH;

2
YyebHo-
nosHasaTe
JIbHbIN
MHTepec K
HOBOMY
yuyebHoMy
maTepuan
y u
cnocobam
pelweHus
HOBOW
YyacTHoW
3a434u

pons




onepauuis;

CTpOUTb
nornyeckoe
paccyxaeHue
52 UHcTpyKTax no Tb. YmeHune K.yya. 1. §48
MpaKTuueckan NPUMEHATb OpueHTay, | Ypok
YmeHus paboTatb
pabota Ne6. NOJIy4YeHHble P ua Ha | pedn
B Mapax.
PeweHwne skcnepu- 3HaHWA ana NOHUMAHW | ekcu
MEHTa/IbHbIX 3ajay pelweHuna n.yya e MNPUYUH | y-
no Teme NPaKTUYECKNX ycnexa B | mpak
«OCcHOBHble  KJlac- 3aja4y, cobnopan | YMeHua y4ebHol TUKY
Cbl npasuna Habnoaat, feaTenbH | m
HeopraHn4yecKkmnx 6e3onacHoro 4denatb  BbIBOAbI | OCTH,
coeaNHEHUN» obpaleHus c | Nnpu npoBeaeHUU
2
BeLLeCcTBamm OnbITOB.
YyebHo-
P.yyAa. nosHasaTte
JIbHbIN
YmeHue
MHTepec K
pacno3HaBaTb
HOBOMY
ONbITHBIM  MyTEM
y4yebHoMy
Knaccol
maTepuan
HeopraHUYyecKkmnx
y n
BEeLLecTB
tecre, cnocobam
onucbIBaThb
pelweHunn
XMMUYECKUue o
HOBOW
eaKkunu o
pearunm, YyacTHoW
Habnopgaemble B
EEVER]Y
xoae
3KCMepuMmeHTa.
53 MosTOopeHune 7 1.3aKkpenneHune K.yyAa. 1. YmeHue | Ypok §40-47
’
0606LWeHne no 3HAHWUM " OpUeHTUp | pass
o YMmeHue ynp.2,
Teme «BaxkHeWlme pacyeTHbIX oBaTbCA mBaw | 162
Knaccobl HaBbIKOB y4-cA CaMOCTORTENBHO 1\ ero b
Y . OpraHn30BbIBaTb b pasobpat
HeopraHMYyecKunx MOHUMAHM | KOHT | = .
o 2.YmeHue peluatb | yyebHoe vs
coeguHeHnn» € MNpUYKH | pons cTp. 162-
TUNOBble NMPUMEpPLI | B3aumogelncTeme )
ycnexa B 163
KOHTPOJIbHOM B rpynne

yuebHoM




paboTbl.

n.yya.
YmeHue:

®  OCYyLLeCTBAATb
aHanu3 obbeKToB
C  BblgeneHvem
CYLLECTBEHHbIX W
HeCyLWeCTBEHHbIX
NPM3HaKOB;

®  OCYLLEeCTBAATb
CuHTE3 Kak
coCTaB/ieHUue
uenoro n3
yacTen.

P.yya.
Ymenua:

1.0cywectBnaTb
NTOroBbIN “n
noLuaroBbIi
KOHTpPO/b no
pesynbTarty;

2. AneKBaTHO
BOCMPMHMMATb
OLEHKY yunTens;

3. Pasnnuatb
cnocob n
pesynbTaTt
nencreua

AeAaTesibH
OCTHn

54

KoHTponbHasa
pabota Ne3 no
Teme: «OcCHOBHble
K/1acchl
HeopraHU4yecKmnx
coeiHEeHUN Y.

YmeHue
oBJlaeHus
HaBblKaMMu
KOHTpOASA "
OLLEHKM cBoen
OeATeNnbHOCTH,
yMeHue
npeasnaeTb
BO3MOMHble
nocneacTsma CBOMX
aencreni

K.yya.

YmeHue
CaMOCTOATENIbHO
OpraHM30BbIBaTb
yyebHoe
aencreme.

n.yya,.

YmeHue

npeobpasoBbiBaT
b  MHPOpMaLMIO
n3 o4HOro BMAA B

YmeHue
OLEHUTb
cBOM
y4yebHble
DOCTUXEH
uA

YpoK
pass
nBato
wero
KOHT
ponsa

§40-47
noBTOPUT
b




Apyro.
P.YyAa.

YmeHune
COCTaBAATb NAaH
peLeHus
npob6aembl

Pasgen 2. Nepuoguueckunii 3aKoH U nepnogudeckan cuctema Xumuyeckux anemeHrtos .M.

MeHpeneeBa. CTpoeHue atoma. (7 yacos)

55

Knaccuomkaums
XMMUYECKUNX
3/1EMEHTOB.
MoHATME o rpynnax
CXOAHbIX
3/1eMEHTOB.

YmeHue
XapaKTepun3oBaTb
BaXKHeMLWwune
XMMUYEecKkue
NOHATURA:
XMMMUYECKUI
3/1EMEHT,
Knaccuodmkayma
BELLecTB

K.yya.

1. YmeHue
[0roBapuBaTbhbca
N NpuUXoamTb K
obwemy
peLeHunto B
COBMECTHOM
NeATeNbHOCTY;

2.YMmeHue
NPOAYKTUBHO
paspeLlaTtb
KOHGNUKTbI Ha
oCHOBe yyeTa
NHTepecoB "
NO3MLMIN BCEX €ro
YYaCTHMKOB

n.yya.

1. ®opmuposaTtb
yMeHue
NpoBOANTb
CpaBHeHue 7
Knaccudumkaumio
no 334aHHbIM
KpuTepuam;

2.®opmuposaTthb y
yyalmxcs
npeacrasneHve o
HOMEHKNaType
HeopraHUYyecKmnx

1.Pazsutun
e
BHYTPEHH
en
nosunumm
LLIKONbHUK
a Ha
ypoBHe
NnosoXute
JIbHOTO
OTHOLLEHMU
A K
LLIKONIE,
NOHUMaHU
A
Heobxoau
MOCTU
yyeHus,
BblparKkeH
HOro B
npeobnag,
aHuK
y4yebHo-
nosHaBaTe
JIbHbIX
MOTMBOB
u
npegnout
eHnK
couManbH
oro
cnocoba

Ypok
OTKp
bITUA
HOBO
ro

3HaH
ma

§49,
gonp. 1,
3, 5 cTp.
171




COeANHEHWA. OL,EeHKM
3HaHWUI;
P.YyAa.
2.®opmunp
1. YmeHune
oBaHue
Y4YUTbIBATb BbipaNKeH
BblAEeNEHHble Hoi
yntenem .
y yCTOMYNBO
OpPUEHTUPDI % yuebHo-
AencTenA 8 | noswasare
HOBOM y4yebHOM o
NbHOW
maTtepuane B MOTMBaLM
coTpyAHudecTse C | | yueHMA
yuutenem;
2. YmeHue
naaHMpoBaTb
CBOMW AencTeuA B
COOTBETCTBUM  C
NnocTaBAeHHOMN
3apaven "
YCNOBUAMM ee
peanusaumm.
56 Mepuoamnuecknit YMeHme K.yya. 1.0pueHt §50,
YpoK
33aKOH . n. XapaKTepun3oBaTh L Vmenme aumMa  Ha oo gonp. 2,
. YMeHue: TK
MeHpeneesa. OCHOBHbIE 33aKOHbI NMOHMMaHU 3agaya 3
bITUA
XNUMUWN: ° CTPOUTb € npuinH HOBO + TecThl,
nepuoAnYecKkui NOHATHble  gnia | YCMEXa B o ctp. 176
33KOH. napTHepa y4ebHoi .
BbICKA3bIBaHUA, AEATENbH .
yuuTbliBatoLwue, octu,
yTo napTHep | ,
3HaeT W BUANT, @ | v\ o o
YTO HeT;
’ nosHaBaTe
. 3agasarb | /1PHEI
BOMPOCHI; nHTEPEC K
HoBOMY
. yuyebHoMy
KOHTPO/NIMPOBaTb | maTepman
Aencreuna y n
napTHepa. cnocobam
pelweHuns
n.yya. .
HOBOW
YmeHue: HacTHow
EEVERYY

®  OCYLLEeCTBNATb




aHanu3 ob6bekToB
C  BblgeneHvem
CYLLECTBEHHbIX W
HeCyLWeCcTBEeHHbIX
NPU3HaKOB;

*  OCYLIEeCTBNATb
CuHTE3 Kak
cocTaB/ieHne
uenoro ns
yacrei.

P.yya.
Ymenua:

1.0cywectBnaTb
NTOroBbIN n
MoLLaroBbI
KOHTpPOJIb no
pe3ynbTarty;

2. ApekBaTHO
BOCNPUHMMATb
OLLEeHKY yuunTens;

3. Pasnunuatb
cnocob "
pesynbTaTt
aencreuna
57 Mepuoaunyeckasn YmeHue K.yyqa. 1.Passutun Ypok §51,
Tabanua 06BbACHATL e
) 1. YmeHue obue | BO7P- 3,
XUMUYECKUX 3aKOHOMEPHOCTH BHYTPEHH | | | TecTl,
AorosapuBaTbhcs o
3/1leMeHToB NU3MeHeHuA en cTp.180
. o N NpUXoamTb K Aodno
(kopoTkas dopma): CBOWCTB nosuuunm
obiemy rmyec
A- n bB-rpynnbl, 3/1eMeHToB B WKONMbHMK | o
peleHunto B
nepuvoasbl. npegenax  Mmanbix a Ha Hanp
COBMECTHOM
nepunoaos " ypoBHe aBne
LEeATENbHOCTY; g
rNaBHbIX NOArPYynmn NoNOXMUTE
HHOC
2.YmeHne JIbHOTO ™
NPOAYKTUBHO OTHOLLEHM
paspeLlaTtb A K
KOHANKTDI Ha | WRONE,
ocHosBe y4yeta NOHMMaHK
NHTepecoB m| A
no3uunii Bcex ero Heobxozan
MOCTHU

Y4aCTHUKOB

yyeHus,




n.yyva. BblpaXeH
Horo B
1.YmeHune npeo6nag
npoBOAMUTb AHUA
CpaBHeHWe n yue6HO-
Knaccudumkaumio Ho3HaBaTe
no 3afjaHHbIM |
KpuUTepusam; MOTUBOB
2. dopmunposaTtb "
y yualmxcs | TPEANONT
npeacrasnexue o | EHA
HOMEHK/aType counantH
HeopraHuyeckmx | °™©
coeguHeHul cnocoba
OLLEeHKM
P.yyAa. 3HaHUW;
1.YmeHune 2.®opmunp
Y4YMTbIBATb OBaHue
BblAEeNEHHble BblparkeH
yuyntenem HOW
OpUEHTUPBI yCTOM4YNBO
aencrens B | I yyebHO-
HOBOM y4yebHOM | no3HaBaTe
maTtepuane B | IbHOM
COTPYAHMYECTBE C | MoTMBaLM
yuutenem; N yYeHUs.
2. YmeHue
naaHMpoBaTb
CBOW OencTeuA B
COOTBETCTBUN  C
NOCTaB/IEHHOM
3aja4yen n
YCNOBUAMM ee
peanunsaumu.

58 CtpoeHue aTtoma. YMmeHune K.yyAa. PassuBatb | Ypok
CoctaB  aTOMHbIX 00bACHATD: cnocobHo | oTKp §52,
aaep. M3oTonbl. dur3nYecKmnii cmbichn 1. Ymenue: CTb K | bITus Bonp. 3 +
Xvmunyeckuii aTOMHOTO . cTpouTe | CAMOOLEH | HOBO Tectsl,
aNemMeHT — BuUA (nopaaKkosoro) nowaTHble  ana | € Ha | ro cTp. 184
aToma C HoMepa napTHepa OCHOBe 3HaH
OZMHAKOBbIM XMMMUYECKOTO BbICKA3bIBAHMA, Kputepua | uAa
3apagom agpa 3/1eMEHTA, VUHTBIBAOLIME, ycnewHoc

HOMepOB rpynnbl U | . napthep | ™
nepuosa, K| sHaeT u suguT, a y4ebHol
KOTOPbIM 3/71eMeHT aeAtenbH




NPUHagNEXUT B
nepuoamyeckomn
cucteme.

yTOo HeT;

d 3a4aBaTb
BOMpPOChHbI,

KOHTPOAMPOBATb
aencreuna
napTHepa.

n.yyva.
YmeHnue:

*  OCYLIECTBAATH
aHann3 ob6beKToB
C  BblaeneHnem
CYWECTBEHHbIX U
HeCyLLLEeCTBEHHbIX
NPM3HAKOB;

®  OCYLLECTBAATb
CUHTE3 Kak
coCTaB/ieHUue
uenoro n3
yacTen.

P.yya.
Ymenua:

1.0cywectBnaTb
NTOroBbIN n
noLaroBbIn
KOHTpPO/b no
pesynbTarty;

2. ApekBaTHO
BOCMPUHMMATb
OLEHKY yuyuTens;

3. Pasnnuatb
cnocob n
pe3ynbTat
OencTeuns

OCTHn

59

PacnonoxeHwne
3/1eKTPOHOB
3HEepreTUyYecKnm
YPOBHAM.
CoBpemeHHasn

no

YmeHune

XapaKTepunsosaTb:
XUMU4YecKue
3/IEMEHTbI (ot

K.YYA.

1. YmeHune
AorosapuBaTbCa
M npuxoamtb K

1.Pazsutun
e
BHYTPEHH
en
nosuuunm

Ypok

pedn
eKcu

§53, ynp
1,2 Tect
cTp 188

MNosTtoput




dopmynmpoBKa
nepuoamnyeckoro
3aKOHa

BoAoOpoAa o
Kanbumsa) Ha
OCHoBe nx
NnoJsioXKeHun B
nepuoamyeckoi
cucteme

O.UN.MeHpgeneeBa n
ocobeHHocTeM
CTpOEeHuUA nx
aToOMOB;
COCTaBNATb CXEMbl
CTPOEHMA aTOMOB
nepsbIX 20
3N1eMeHTOoB
nepuoaunyecko
CUCTEMBI

obuwemy
peleHunto B
COBMECTHOM
0eATeNnbHOCTY;

2.YMmeHue
NPOAYKTUBHO
paspeLaTtb
KOHOMKTbI Ha
OoCHoBe yyeTa
NHTepecoB n
NO3MLMIN BCEX €ro
YYaCTHMKOB

n.yya.

1. dopmuposartb
yMeHune
npoBoOANTb
CpaBHeHUe 7
Knaccnuoumkaumio
no 334aHHbIM
KpuUTepusam;

2.®opmmposatb y
yyalmxcs
npeacrasneHne o
HOMEHKNaType
HeopraHU4ecKmx
COeAuHEHUN.

P.yva.

1. YMmeHue
Y4YMTbIBATb
BblAe/IEHHbIE
yuntenem
OpPUEHTUPDI
aencreuna B
HOBOM y4yebHOM
maTtepuane B
coTpygHuyecTse C
yuntenem;

2. YmeHue
niaHNpPoBaTb

CBOW OencTeuA B
COOTBETCTBUM  C

LWKONIbHUK
a Ha
ypoBHe
Nnonoxute
NIbHOTO
OTHOLLEHMU
A K
LIKONIE,
NOHUMaHU
A
Heobxoau
MOCTHU
yyeHus,
BblpaXKeH
HOro B
npeobnag,
aHuK
y4ebHo-
nosHaBsaTe
JIbHbIX
MOTUBOB
u
npegnout
eHUK
coumanbH
oro
cnocoba
OL,EeHKMU
3HaHUI;

2.®opmup
oBaHue
BblpaKeH
HOW
YCTONYMBO
M yyebHo-
nosHaeaTe
NIbHOM
MOTUBaALMU
N yYeHus

§52




NocTaBAeHHOM

3apaven n
YCNOBUAMM ee

peanusauuu.
60 3HauveHue YmeHue noHumatb | K.YYA. 1.Pa3sutu §54,
Ypok
nepnuoamyeckoro OCHOBHbIE€ 3aKOHbI e P gonp. 1,
1. YmeHue: obue
3aKoHa. HayuyHble XUMUN: BHYTPEHH t 3, ctp.190
N o MeTOo
poctukenmna . WN. nepmoanyecKmni o CTPOUTH en nono
MeHgeneesa 3aKOH, S ana | nosuumm e
CYyLHOCTb n napTHepa LWKONbHUK <o
3HadeHune BbICKa3blBaHMA, a Ha Hanp
yuuTbiBaloLLMe, YpoBHe aBne
yTo naptHep nonoxure HHOC
3HaeT u Buaut, a | 1PHOM ™
4TO HeT: OTHOLWEH
na K
. 3afaBatb | wKone,
BOMPOCHI; NoHMMaH
na
[ ]
Heobxoau
KOHTpPO/INpOBaTb
. MOCTHU
aencrema
yyeHus,
napTHepa.
BblpaKeH
nyyp' HOro B
npeobnag,
YmeHue: aHUn
y4yebHo-
®  OCyLLeCTBAATb
nosHasaT
aHanu3 ob6beKToB
€/1bHbIX
C  BblaeneHnem
MOTMBOB
CYLLECTBEHHbIX U
n
HEeCYyLLeCTBEHHbIX
npeanoyt
NpPU3HaAKOB;
eHumn
e ocyuiecTtenaTh | COUManbH
CUHTE3 Kak | Oro
cocTaB/ieHne cnocoba
uesioro u3 yacren. | OUEHKM
3HaHWUI;
P.yyAa.
2.®opmunp
YMeHusa: oBaHue
BblpaXKeH
1.0cywectBnatb .
. HOM
NTOroBbIN u .
. ycTonyms
noLuaroBbIn .
on

KOHTPO/1b no

y4yebHo-




pesynbTarty; nosHaBaT
e/lbHOM
2. ApnekBaTHO MOTUBALY
BOCNPUHUMATb
N yyeHus
OLLEHKY yuuTens;
3. Pasnunyatb
cnocob 7
pe3ynbTat
aencreua
61 MNosTopeHune 7 1.3aKkpenneHue K.yya. 1. YmeHune YpoK §49-54,
o0bobLieHne no 3HaHUM n OPUEHTUP a3 Bonp.1,
) YmeHue P
Teme: pacyeTHbIX oBaTbcA ueato | TP 188,
o CaMOCTOATENIbHO
Meprogmnyeckuni HaBbIKOB y4-CA. Ha sonp.2
wiero P-2,
OpraHn3oBbIBaTb
3aKOH M nepuoan- P NOHUMaHN cTpl84
2y 6 KOHT P
.YmeHue pewatb | yuebHoe
yecKas cncTema P Y e npuuvH | oo
TMNOBble B3aMmopaencTene P
XMMMUYECKNX ycnexa B8
npumepbl. B rpynne o
anemeHTtos . W. P P Py y4ebHoi
MeHgeneesa. n.yva neAatenoH
CTpoeHune aToma. ocTn
YMeHue:

®  OCYLIECTBAATH
aHann3 ob6beKToB
C  BblaeneHnem
CYWECTBEHHBIX U
HeCyLLLEeCTBEHHbIX
NPM3HAKOB;

®  OCYLLeCTBAATb
CuMHTE3 Kak
coCTaB/ieHUue
uenoro n3
yacTen.

P.yya.
YmeHuna:

1.0cywectBnaTb
NTOroBbIN n
noLuaroBbI
KOHTpPO/b no

pe3ynbraty,

2. ApekBaTHO
BOCMPUHMMATb
OLEHKY yuunTens;




3. Pasnnuatb
cnocob u
pesynbTaTt
aencreua

Pasgen 3. CtpoeHue BelwectBa. XMMMuecKan cBasb. (7 yacos)
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dneKkTpooTpuLaTen
bHOCTb
XMMUYECKUX
3/1IEMEHTOB

YmeHue obbACcHATb
Xmmunyeckume
NOHATUA:
I/1eKTpoOoTPUL.aTeEN
bHOCTb
XMMUYECKUX
9/1IEMEHTOB,
XMMU4YeCKaAa CBA3b,
NOH

CpaBHeHwue,
COMNOCTaBNEHUE,
Knaccudukauma,
paHKMpoBaHue
06beKToB no
O HOMY nnu
HECKO/IbKUM
npeaaoXKeHHbIM
OCHOBaHMAM,
KpuUTepusam

K.yyq.

1.YmeHune
NCNoNb30BaTb
peyb ona
perynauum
CBOEro AencTBms;

2.ApekBaTHO
Ncnonb3oBaTb
peyeBble
cpeacTtsa ana
peweHuna

Pa3NYHbIX
KOMMYHUKaTUBH
bIX 3agauy,
CTPOUTL
MOHOJIOrMYeckoe

BbICKa3bIBaHWe,
BNAAETb
Auanormyeckomn
dopmoit peun

P.yva.

YMmeHue
CamoCTOATENbHO
afeKBaTHO
OLeHMBaTb
NpaBUAbHOCTb
BbINO/IHEHUSA
aencreua n
BHOCUTb
Heobxoaumble
KOPpPEKTUBbI B
NCMONIHEHNE KaK
no xoay ero
peanusaumu, TakK
n B KOHLe

PassuBaTb
CNocobHo
CTb K
camooLeH
Ke Ha
OCHoOBe
KpuTepus
ycnewHoc
™
yyebHoM
neatenscH
ocTu

YpoK
OTKp
bITUA
HOBO
ro

3HaH
uA

§55,
gonp. 1 +
TecTbl,
cTp. 193




aencreus.
n.yya.

YMeHue:
OCYLLECTBAATb
CpaBHeHMe 7
Knaccuopumkaumio,

BblOMpasn
KpUtepum ana

YKa3aHHbIX
NIOrMYEeCcKUX
onepauuii;
CTpOUTb
nornyeckoe
paccyxaeHue
63 KoBaneHTHan YmeHune obbacHATb | K.YYA. 1.Pa3BuTn | Ypok | §56,
cBAa3b. [lonapHaa u NOHATHA: e OTKp | €Tp.194-
1. YmeHue
HenosApHas XMMMYECKasa CBA3b, BHYTPEHH | biTma | 196  pgo
oroeapmBaTbCA o o
KOBaNeHTHble KoBaneHTHas ceA3b | P en HOBO | MOHHOW,
. | M npuxoauTb K
cBA3N 7] ee P A nosnyuun ro BOnNp. 2
obwem
pa3sHOBUAHOCTU tHemy WKONBbHUK | 3HaH | (6, B), 3,
peLleHunto B
(nonspHas " a Ha | ua cTp.198
COBMECTHOM
HenonapHas); ypoBHe
OEeATeNbHOCTY;
NnonoXnTte
NOHUMATb
2.YmeHue IBHOTO
MEXahnsm OTHOLLEHMU
NPOAYKTUBHO
obpasoBaHuA poay a K
o pa3peLaTb
KOBaNeHTHOM LKone
CBAZU: KOHONMKTbI Ha ’
’
ocHoBe yuera | MOHUMAHA
YMeTb onpeaenatb: | MHTepecos mi|f
TMN  XMMWYECKOM | MO3MUUIA BCeX ero Heobxoau
cBA3mn B | Y4acTHMKOB mocTn
coenNHEeHUAX yHeHnA,
n.yya. BblparkeH
HOro B
1. ®dopmuposaTtb
pMnp npeobnag,
yMeHune
aHUK
NpoBOANTb
POBOA y4yebHo-
CpaBHeHue 7
nosHaBaTe
Knaccudumkaumio
JIbHBIX
no 334aHHbIM
MOTMBOB
KpuUTepusam; y
2.dopmuposats y | MPEANOHT
eHuUn

y4yalwmnxca




npeacraBieHne o | coumnasbH
HOMEHKNaType oro
HeopraHuyeckux | cnocoba
. OLLEHKM
coeguHEHUN. SHAHMI;
P.YVA. 2.Dopmmp
1. Ymenue | 0BaHne
Y4YMTbIBaTb Bb'f’a”‘eH
BblAeNeHHble Hou
yunTenem ycTOn4mnBO
OpPUEHTUPBI M yuebHo-
neiicTnA g | NosHasare
HoBOM y4yebHOM NbHO
maTepuane g | MOTVBaUy
cotpyaHuuectse ¢ | Y YHEHMA
yumtenem;
2. YmeHue
naaHMpoBaTb
CBOW AencTeuA B
COOTBETCTBUM  C
NoCTaB/IEHHOM
3ajayen n
YC/IOBUAMM ee
peanunsaumu.
64 MoHHasA cBA3b YmeHune K.yya. 1.YmeHne | Ypok | §56, ctp.
OpueHTup | meto | 196-198,
NOHMMATb 1.YmeHne
oBaTbCA gono | sonp. 4,
MeXaHM3M NCnoab30BaThb Ha rvec | crp.198
obpasoBaHuA peyb AR | onumani | koit
cBA3Y; perynﬂu,mmv e npuanH | Hanp
CBOEro AencTeus;
yMeTb onpeaenarb: ycnexa B | asne
TN XMMUYecKoit | 2.AfeKBaTHO yuebHoit | HHoc
CBA3M B | MCnonb3oBaThb ACATENBH | T
coeauHeHuAxX peyeBble octw;
cpeacrTea ANA | 5
PELIEHNA YyebHo-
Pa3NMUHbIX noaHavBaTe
KOMMyHWKaTveH | /1PHBIN
bix 3apay, | “HTePeC K
CTPOUTL HoBOMy
MoHonorMueckoe | YHEOHOMY
mMmaTtepuan

BblCKa3bliBaHWeE,

\ n




BNaAETb
ananormyeckon
dopmoit peumn

P.YYA.

YMmeHue
CcamocToATeNbHO
afeKBaTHO
oLeHMBaTb
NpPaBUAbHOCTb
BbINO/IHEHUSA
nencrema n
BHOCUTb
Heobxoaumble
KOPPEKTUBbI B
NCNONHEHNE KaK
no xoay ero
peanusaumm, TakK
n B KOHUe
aencraus.

n.yya.

YmeHue:
OCYLLECTBNATb
CpaBHeHUe u
Knaccudukaumio,

BbIOMpasn
KpuTepuu ana
YKasaHHbIX
NOTMYecKmnx
onepauunis;

CTPOUTL
nornyeckoe
paccykaeHune

cnocobam
pelweHus
HOBOWA
YacTHOM
33434u
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BaneHTHOCTb
cTeneHb
OKUCNEHUA.
Mpasuna
onpeaeneHuns
cTeneHem
OKUCNeHun
3/IeMeHTOB

YmeHune

onpeaensTb
Ba/IEHTHOCTb
cTeneHb
OKMUCNIEHUSA
3/1EMEHTOB
COegUHEHUSAX;

COCTaBNATD:
dopmynbl

K.yva.

1.YmeHne
MCnonb30BaTb
peyb ana
perynauum
CBOEro AencTeus;

2.ApekBaTHO
NCNo/sib30BaTb
peyeBble

PassuBaTb
CNocobHo
CTb K
CamMoOLLEH
Ke Ha
ocHoBe
KpuTtepus
ycnewHoc
™
y4ebHoM

YPOK
OTKp

bITUA
HOBO
ro
3HaH
na

§57,
sonp.
ctp. 202

1,




N3YYEeHHbIX
Knaccos
HeopraHMYyecKmx
coenHEeHUN
(buHapHbIX
coeanHeHumn no
cTeneHu
OKUCNEeHUA)

cpeacTtsa ans
pelieHns
Pa3INYHbIX
KOMMYHUKaTUBH
bIX 3apau,
CTpOUTHL
MOHoOJIorMYeckoe

BbICKa3blBaHUe,
BNafeTb
Ananornyeckomn
dopmoli peun

P.YYA.

YmeHue
CaMOCTOATE/IbHO
afeKBaTHO
oueHnBaTb
NpPaBMIbHOCTb
BbINOJIHEHUA
aencreuna n
BHOCUTb
Heobxoaumbie
KOPPEKTUBBI B
NCNOJIHEHME KaK
no xogy ero
peanusaumm, TaK
n B KOHLe
aencreus.

n.yya.

YMeHue:
OCYLLECTBAATb
CpaBHeHMe n
Knaccuoumkaumtio,

BblOMpasn
KpUtepum ana
YKasaHHbIX
NOTMYECKUX

onepauunii;

CTPOUTL
normyeckoe
paccyxaeHue

AeAaTesibH
OCTHn
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OKucnnTenbHo-
BOCCTAHOBUTE/NbHb
e peakuum

YmeHue
onpeaenaTb
cTeneHu
OKMCNeHunA
XUMUYECKUX
3/1IeMEHTOB B
COeaMNHEHMAX,
OKUCAUTENBbHO-
BOCCTaHOBUTE/IbHb
e peakuun,
OoKucAUTenNb,
BOCCTAaHOBUTEND;

MMeTb
npeacrasneHve ob
3NEKTPOHHOM
banaHce

K.yyAa.
1. YmeHune
[0roBapuBaTbcs

M NpUXoamTb K
obwemy
peleHnio B
COBMECTHOM
[eATeNbHOCTY;

2.YMmeHue
NPOAYKTUBHO
pa3peLaTb
KOHPANKTDI Ha
oCHOBe yyeTta
WHTepecoB n
Nno3numMii BCEX ero
YYaCTHUKOB

n.yva.

1.YmeHune
npoBOAUTb
CpaBHeHUe n
KnaccmdumKaumio
no 3a/iaHHbIM
KpUTEpUAM;

2. ®opmuposaTb
v yyalmxcsa
npeacraBaeHne o
HOMEHKNaType
HeopraHUYyecKmx
coeHeHnM

P.YYA.

1.YmeHune
YUYMTbIBATD
BblAEeNeHHble
yuuntesnem
OpPUEHTUPDI
aencremn B
HOBOM y4yebHOMm
maTepuane B
COTpyAHMYecTBe C
yuntenem;

YmeHue
OpPUEHTHP
oBaTbCA
Ha
NOHUMAHMN
e npuYnH
ycnexa B
y4yebHoi
aeAatenbH
ocTn

YpoK
OTKp
bITMA
HOBO
ro

3HaH
ua

§57
nosTop.,
gonp. 2,
cTp. 202




2. YMmeHune
NnAaHUpPOBaTb

CBOU JeNCTBUA B
COOTBETCTBUM  C
nocTaBAeHHOM

3agaven n
YyCNoBUAMM ee

peanusauuu.
67 MosTOpeHue 7 1.3akpenneHue K.yyqa. 1. YmeHue | Ypok §55-57
0bobuieHne no 3HaHUM n OpUEeHTMP | pa3B NoBTOPUT
YmeHue
Teme: «CrtpoeHue pacyeTHbIX oBaTbCA MBaw | oo oug
camocToATe/IbHO ~ 334
BELLECTB. HaBbIKOB y4-CA. Ha wero | 3 cTp
OpraHM30BbIBaTb ’ )
Xnmuyeckasn MOHMMAaHM | KOHT | 50
2.YMmeHun war yebH ¢
CBA3bY Ymehne pewats | ydebHoe e NpuUuuH | pona | L. ..
TMMNOBbIE NMPUMEpPLI | B3AUMOAENCTBME
ycnexa B c10.193
KOHTPO/IbHOM B rpynne o P
y4ebHoi
aboTbl.
P n.yya aenatenbH
ocTn
YmeHue:

®  OCYLLEecCTBAATb
aHann3 obbekToB
C  BblaesieHMeM
CYLLECTBEHHbIX U
HecyLL,eCTBEHHbIX
NPW3HaKOB;

®  OCYLLEeCTBAATb
CUHTE3 KaK
coCTaB/ieHUue
uenoro ns3
yacTen.

P.yva.
Ymenusa:

1.0cywectBnaTb
NTOroBbIN n
MoLLAroBbIN
KOHTPO/b no

pesynbTaty;

2. ApekBaTHO
BOCMPUHMMATb
OLLEHKY yuunTens;

3. Pasnnyatb




crnocob “u

pesynbTaT
aencrema

68 KoHTponbHas YMmeHune K.yyAa. YMmeHune §55-57
pabota Ne4 no oBnageHus OLEHUTb noBTOPMUT
Temam: HaBblKaMM Ymehne cBou Ypok |,
«Meproanyecknis KOHTpONA y | CAMOCTOATENBHO 1\ oBhpie | PA3B
3aKOH W nepuoau- OLLEHKM ceoeii | OPMAHNSOBBIBATE |\ ryien | MBAIO
yecKasn cucrema OeATeNbHOCTH, yqev6Hoe ns uero
XUMUYECKUX yMeHue AeuCTBUE. KOHT
anementos . W. npeasuaeTb n.yva. pona
MeHaeneesa. BO3MOXHble
CTpoeHue aToma. nocneacTsna ceounx | YmeHue
CtpoeHue aencrsmm npeobpasosbiBaT
BELLEeCTB. b MHOPMaLMIO
Xumuyeckas “3 04HOro BMAa B
CBA3bY OpYyroin.

P.YYA.

YmeHune
COCTaBAATb NAaH
peLeHuns
npob6aembl

Utoro: 68 yacos.

KoHTposbHbIX paboT - 4 yaca
MpaKTrMyecknx pabot — 6 Yyacos

KanengapHo-teMatndeckoe MiaHupOBaHKE O XUMUU JJIs1 9 kiacca (68 yacos: 2
yaca B HEJCIIO)
(VMK Pymzutuc I'.E., ®enpaman @.I'. , DI'OC O0OO0)

n/n

Jara
YpoKa

Tema ypoka

OCHOBHBIE BHbI
IeATEeNLHOCTH

dopma
opraHmsa

IInanupyemsie pe3yJibTaThl

HUH
odpa3oBar
€JILHOT0
npouecca

I[IpenmerHbie

MeranpeamMeTHsble:

IHo3naBareabnbie YY1,

PerynsTuBnubie YY/,

KommyHukaTtusHabie YY1




Kanaccupurkanus xumuyeckux peakumni (74)

BIIMSIOIINE HA CKO-
POCTb XUMHUYECKOMN
peaKiuu.

1-2 Oxucmurensuo — | OBP. yueOnoe | Hayuarcs: [To3HaBaTeNbHBIC: TOCTPOCHHE
BOCCTaHOBUTENBH | OKUCIHUTEND U 3anatue | Kmaccugunuposats JIOTUYECKON LEnH
bl€ peaKItu. BOCCTaHOBUTEIb XUMUYECKHE PEAKIUHU. | PACCYXKICHHUH; YCTAaHOBICHUE

Oxucnenue u [TpuBoaUTH IPUMEPHI | IPUUUHHO-CIIEACTBEHHBIX
BOCCTaHOBJICHUE peaKIMii Kaxa0ro cBs3eld. KOMMyHUKAaTHBHBIE:
PaccranoBka tuna. Pacnosnasartb YMEHHE C JOCTaTOUYHOU
K03 (HULIUEHTOB OKHUCJIUTEIBHO- TOYHOCTbBIO BhIpaXKaTh CBOU
METOJIOM BOCCTaHOBUTEJIbHbBIE MBICIIM B COOTBETCTBHH C
AJIEKTPOHHOIO pEeaKIuu 1o 3a/1a4aMu U YCIOBUSIMU
6ananca B OBP YPaBHEHUSAM pEaKkUUil. | KOMMYHUKALIUH.

HHoayuyar PerynstuBHEBIE: BiajgeHue

BO3MOKHOCTD MOHOJIOTMYECKON U

HayunTbesi: Onpenen | quanoruyeckoi popmamu

ATb II0 YPaBHEHHUIO peun.

pEeaKIK OKUCIIUTEND,

BOCCTaHOBUTEIb,

IIPOLIECC OKUCIICHMS,

BOCCTAHOBJICHHUS.

3 Temnnosoi Ox3orepmuyeck | yueOHoe | Hayuarcsa: HaGmronar | [lo3HaBaTenbHbIE:
¢ dexT xum. ue u 3aHSATHE | b U ONMCHIBATH OCYIIECTBIISATh IOUCK HYKHOU
peakuuu. HIOTEPMHUUYECK XMUMUYECKHEe peakuuu | uHpopMaluu B yueOHUKe,

ue peaxiuu C IOMOILBIO aTiace.
€CTECTBEHHOTIO s13bIKA
U SI3bIKa XUMHUU. KoMMyHHMKaTHBHBIE: YUUTHCS
IMoayuar BBIPaXKaTb CBOU MBICIIU B
BO3MOKHOCTh COOTBETCTBUHU C 3a/1a4aMu U
HAYYHMTbCHA: BeIuucCis | yCIoBUSIMH KOMMYHHKAIUU.
Tb TEIIOBOM 3¢ eKkT | PerynsTuBHEIE:
peakuuu 1o IIPOrHO3UPOBATh PE3YJIbTATHI
TEPMOXUMHUYECKOMY YPOBHS YCBOEHUE U3y4aeMOTr0
YPaBHEHHUIO MaTepHaa.
CocTaBnATh
TEPMOXUMHUYECKHE
YPaBHEHUS PEAKLIMM.

4 CxopocThb CxopocTh yueOnoe | Hayuarcs: Mccrnenos | [lo3HaBaTenbHBIC: YMEHHE
XUMHYECKHUX XUMHUYECKOU 3aHIATHE | aTh YCJIOBHS, IPUMEHATD [OJIyYEHHBIE
peaxuui. peakuuu. BIIMSIONINE HA JAHHBIE JUIS PEIICHUS

Karanuszatop. CKOPOCTb XUMUYECKOM | MPAKTUYECKUX 3a/1a4.
Nuruburop. peakuuu. [Tosyuar KoMMyHUKAaTUBHbBIC: yMEHUE
XuMH4ecKoe BO3MOKHOCTh OIIPEEIATH LEJIU CBOETO
paBHOBECHE HayuuThesi: OnuchiBa | 00y4eHMsl, CTABUTh U

Tb yCJIOBUSI, dopmynupoBaTh 11 ce0st

HOBBIC 3a7]a4M B yueOe 1
MMO3HAaBATCILHON
eSITeIbHOCTH. PerynsaTHBHEIE:
MPOTHO3UPYIOT PE3YIbTAThI
YPOBHSI YCBOCHHUS M3y4aeMOT0
MarepuaJa.




[1/pNel Uzyuenue npaktny | Hayuares: [IpoBoaur | [lo3HaBaTesbHbIE:
BJIMSIHUS YCIIOBUM eckas b XUMUYECKHUE OTBITHI, | OCYIIECTBISITh MOUCK HYKHOM
IIPOBEICHUS pabota IIPYU U3y4EHUH uHpOpMaLUHU B yueOHHKE,
XUMHYECKON BJIUSIHUSL YCIIOBUU atiace; OOBbsICHCHHE
peakuuu Ha ee IIPOBEICHUS CYILIECTBEHHBIX TPU3HAKOB
CKOpOCTb. XUMHUYECKOU HoHATHH TeMbl. OBlIagcHUE
peakiuu. [IpoBoAUTh | IPAKTUYECKUMH YMEHUSIMHU
TPYIIIOBBIC paboTHI ¢ KapTOi.
HaOro1eHus BO BpeMs | KOMMYHUKATHBHBIC:
MIPOBEICHUS IUTAHUPOBAThH LIETH U CIIOCOOBI
71a00paTOPHBIX OTIBI- B3aUMO/ICICTBUS;
ToB. [losmyuar 00MEHHBATHCS MHEHUSIMU,
BO3MOKHOCTh CIyLaTh APYT Ipyra.
HAY4YUTbCH: PerynsTuBHble:
VYyacTBOBaThH B MPOTHO3UPOBATH PE3YJILTATHI
00CyXIeHUN YCBOGHHUS MaTepHara.
pPE3yJIBTAaTOB OIBITOB.
Jemnatp
OIpE/ICIICHHBIE
BBIBO/JIBI.
O6paTtumbie O6paTtumbie 1 yueOnoe | Hayuarcs: /[aBaTh ITo3HaBaTeIbHbBIC:
peakuuu. HeoOpaTHMBble 3aHSATHE | OIIpe/ENICHUE yCTaHaBJIMBATh IPUYUHHO-
XUMHUYECKHe CKOPOCTH XUMHUYECKOH | CIIEJICTBEHHBIE CBS3H U
peakuun peakuuu u ee 3aBUCUMOCTH.
XuMugeckoe 3aBHUCHUMOCTH OT KomMMyHHKaTHBHbBIE:
paBHOBECHE YCIIOBUH MPOTEKaHUsI | TUIAHUPOBATH LEJIH U CIIOCOOBI
peakuuu Ioayuar B3aMMOJICHCTBHS, TOHUMATD
BO3MOKHOCTh HO3UIHNIO IPYyToro,
Hay4yuThes: JlaBaTh y4acTBOBATh B KOJIJIEKTUBHOM
OTpe/IeNICHUs] OHATUH | 00CYXIEHUU ITPOOIIEMBI.
«XUMHUYECKOe PerynsTuBHbIe: TPUHUMATH U
paBHOBECHEY, COXpaHsTh YUeOHYIO 3a/1auy;
«TIpsiMasi peakusi» U | YIUTHIBaTh BBIJEICHHbBIE
«o0paTHas peakuus», | yYUTEJIEM OPUEHTHUPBI
YCIIOBUSI CMEIICHUS JENCTBUSL.
XUMHUYECKOTO
paBHOBECHsI
O6o00menue u yueOnoe | IMoayuar [To3HaBaTeIbHBIE:
cUCTeMaTHU3aLHsI 3aHIATHE | BO3MOKHOCTh CaMOCTOSITENIHO BBIJIEISTH U
3HAHMH. Hay4yuThes: Bemonns | popmupoBaTh nenu;

Th 3a1aHUA HA
3a/IaHHBIC TEMBI.
Jlenatp
ornpe/ieIICHHbIC
BBIBOJIbI HpI/I peIIIeHI/II/I
3a1a4

AQHAJIM3UPOBATH BOIIPOCHI U
dbopMupOBaTH OTBETHI.
KoMMyHUKAaTHBHEIE:
y4acTBOBATh KOJIJIEKTUBOM B
00cyx1eHuu mpoodsiemM; oOMeH
MHEHUSIMU, IOHUMATh
MIO3UIIUIO TIAPTHEPA.
PerynsaTuBHbIE: TPUHUMAIOT U
COXPaHSIOT Y4eOHYIO 3a7a4y;
COCTaBIISIOT IJIaH U
MOCIIEI0BATETLHOCTh
IECUCTBUIA.




XumMHu4ecKkne peakiiuu B BOAHBIX pacTBopax (104)

8 CymHocThb DIIEKTPOIUT. yueOnoe | Hayuarcs: O6o6mar | [lo3HaBaTenbHbIC: YMEHUE
nporecca Heanektponut. | 3aHsATHE | b 3HAHUS O PAacTBOpax. | OPraHU30BBIBATH CBOIO
INEKTPOIUTUICCK | DIEKTPOTUTHYE [TpoBoaHTH JeSTETHHOCTb.

Oif TuccolManuu. | cKas Ha0JII0/IeHNs 32 KomMMyHHKaTHBHbBIE:
JTUCCOIIHAIIHS, MOBEJICHUEM BEIIECTB | MPUHUMATH U COXPAHSITH
rUIpaTalus. B pacTBOpax, 3a yueOHyIo 3a/1a4y.
Kpucramnoruap XUMHUYECKHUMHU PerynstuBHbIe:
aThl. peakuusIMu, dbopMupoBaHUE U pa3BUTHE
Kpucramnmaeck MPOTEKAIOIIUMU B YMEHHIA BECTH
ast Bojia pactBopax. [losryyaT | caMOCTOSITENbHBIN MOUCK,

BO3MOKHOCTh 0T00p HH(pOPMAIHH.
HayunTbhcsa: O0cyxa
Th U OOBSACHSTH
MPUYUHY
AJIEKTPOTIPOBOIUMOCT
U BOJIHBIX PacTBOPOB,
coJieH, KHCJIOT U
[IEJIOUEr U
WJLTIOCTPUPOBATH
npuMepaMu
W3YYCHHBIC MMOHSTHUS

9-10 Jucconmarus Kucnortsr, yueOHOoe | Hayuaresi: naBath [lo3HaBaTenbHbBIE: YMEHUE
KHCJIOT, [IEJIOYM U COJIM | 3aHSATHE | ONpeJeNieHUE MOHATUH | OpraHU30BBIBATH CBOIO
OCHOBaHUH U C TOYKH 3pEHUS «KHUCIIOTAY, NeSITETbHOCTh, BHIOMPATh
COJIEH. TO/I. «OCHOBaHHE», «COJIbY» | CPENICTBA JJISl pealn3alin

Crynenuatas C TOYKH 3pEHUs Lesien.
JUCCOLIMALUs TEeOpuu
KkucsoT. Mon AIEKTPOJIUTUYECKON KoMMyHUKaTHBHbBIE:
TUJIPOKCOHHUS JTUCCOIIMAIINH. MPUHUMATh U COXPAHATH
IMoayuar y4eOHyI0 3a/1a4y.
BO3MOKHOCTH PerynstuBHeie:
HAYYUTHCS: dbopMUpOBaHKE U pa3BUTHE
O00BSACHATH O0IIIHE YMEHUI BECTH
CBOICTBa KUCIIOTHBIX | CAMOCTOSITEIILHBIN TIOUCK,
Y IIEJIOYHBIX oTOOp HHpOPMATIHH.
pPacTBOPOB HATMIHEM
B HUX HOHOB
BOJIOpOJa U
TUJIPOKCHUI-HOHHOM
COOTBETCTBEHHO, a
TaK)Ke COCTaBIISTh
ypaBHEHUS
AIEKTPOIUTUIECKON
JTUCCOIMAIINN KUCJIOT,
OCHOBAaHUU M coJie

11 Cnabble u CremneHb yueOHOoe | Hayuarcs: [laBaTh [lo3HaBaTeNbHbIE:
CUJIbHBIC AJICKTPOJINTHYEC | 3aHATHE | ONPEACIICHUS TIOHATUN | YCTAHABINBATH IPUYUHHO-
ANEKTPOJIUTHI. KOH «OIEKTPOIUTY, CJIEICTBEHHBIC CBS3U.
CrerieHb JTUCCOIIHAIIHH. HEDJICKTPOJIATY, KoMMyHHKaTHBHBIC: YMCHHE
JUCCOLIMAIINY. CunpHbie U «OIEKTPOJIUTUYECKAS | OMPENETSATh LIeTTU CBOETO

cialble Jqucconmansy./{laBate | 00ydeHus, CTABUTh U




AIIEKTPOJIUTHI. OIIpEACIICHUS dbopmynupoBaTh 11 ce0st
MOHSTUN «CTENEHb HOBBIE 3a]1a4M B yuebe 1
ANEKTPOIUTUYECKON M03HABATEJIbHOMN
JUCCOLIMALIANY, NesTEeNbHOCTH, Pa3BUBATh
«CHJIbHBIE MOTHBBI 1 UHTEPECHI CBOEH
AIEKTPOJIUTHD, MO03HABaTEIbHOMN
«cnabbie JIEATEIIbHOCTH.
AIEKTPOJIUTHD. PeryiasTuBHbIe: TPOTrHO3UPYIOT
Hoayuart pe3yabTaThl YPOBHS YCBOCHHUS
BO3MOKHOCTH U3y4aeMoro mMaTepuaa,
HayuuTcs: [loHuMaTh | IPUHUMAIOT U COXPaHSIOT
, B €M COCTOUT y4eOHYIO 3a/1a4y.
pa3HHIIA MEXTY
CHJIbHBIMU U CIIa0BIMU
AIEKTPOJIUTAMHU
12- Peakiuu nonHoro | Peakuun yueOnoe | Hayuarcs: Onpenenst | [IpenmerHble: aHaIM3UpOBaTh
13 oOMeHa. HMOHHOTO 3aHSATHE | Th PEaKLMU MOHHOTO | U 0TOMpaTh HHGOPMAILIHUIO;
oOMeHa: IIoJIHbIE oOMeHa, yCJIOBHS UX BBIJIBUKEHUE TUIOTE3 U UX
U COKpallleHHbIE MPOTEKaHUs. YMETh 000CHOBaHHE; TIOCTPOCHHE
VMOHHBIE COCTaBJISATh NOJIHBIE U | JIOTUYECKOM Lienn
ypaBHEHHUS. COKpaIlleHHbIE paccyXJIeHUH.
WOHHBIC YpaBHEHUS KoMmMmyHUKaTHUBHEIE: BEIOOD
HEOOpaTUMBIX OCHOBaHUH U KPUTEPHEB C
peakuuil U pa3bACHATD | 1I€JIBbIO BBIACIICHUS IPU3HAKOB,
UX CYIIHOCTb YMEHHE C TOYHOCTHIO
IMoayuar BbIpaXkaTh CBOU MBICIIU B
BO3MOKHOCTH COOTBETCTBUH C 33/1a4aMu U
HAYYMTBHCHA: MPUBOAU | YCIOBUSMU KOMMYHUKAIUH.
Th IPUMEPHI peakiuil | PerynsaruBHble: IpUHATHE U
MOHHOTO 0OOMeHa, COXpaHEHHE y4yeOHOM 3aJauH.
UAYIIMX 0 KOHIIA
14 I'maponus coneit. | 'maponus yueOnoe | Hayuarcsi:Konkperns | [losHaBaTeabHBIC:
coJiet. 3aHIATHE | UPOBATh MIOHATUE CaMOCTOSITENIBHO BBIJIEISTH U
IMuaponus mo «uron». O600MaTh bopMHpPOBATH 11EJTH;
KaTHOHY U MIOHSITUSL «KATUOHY, aHAJIM3UPOBATH BOIPOCHI,
AHUOHY. «aHUOHY. dbopMupOBaTH OTBETHI.
I'maponus ¢ Hccnenosats KoMMyHUKAaTHBHEIE:
pa3ioKeHUuEM CBOIICTBa pacTBOPOB y4acTBOBATh B KOJIJIEKTUBHOM
COEIMHEHUS ANEKTPOJINTOB./{aBaTh | 00CyXAeHUH TPOOIIEM; OOMEH
orpeziesieHue MHEHUSMU, IOHUMaHHUe
TUJIPOJIN3a COJIEH. MO3UIMH NTapTHEpA.
Hoayuar PerynatuBHbIe: CTaBUTh
BO3MOKHOCTh y4eOHYIO 3a/1a4y Ha OCHOBE
HAYYUTHCHA: COCTABISl | COOTHECEHUS TOTO, YTO yXKe
Th YpaBHEHUS M3BECTHO U YCBOEHO, U TOTO,
peakuuit TuapoIn3a YTO €I11€ HEU3BECTHO.
COJIEH U OIIPENEIIATh
XapakTep Cpesl
pacTBOPOB COJIEH IO
UX COCTaBY
15 IT/pNe2.Pemienne | Ypok npaktuy | Haywares: OnuceiBat | [IpeiMeTHBIE: aHAIU3UPOBATh
JKCIIEpH- 3aKpEeIICHUS eckas b CBOMCTBA BELIECTB B | U OTOMpaTh HH()OPMALIHIO;




MCHTAJILHBIX
3aJ1ad.

IIPOUJIEHHOT O
Marepuana
OtpaboTtka
aaropuTMa
COCTaBJICHUS
MOJIHBIX U
COKpaIIeHHBIX
ypaBHEHUH
MOHHBIX
peakuui

pabota

XO0JI¢e Jie-
MOHCTPAIIMOHHOTO U
71a00paTOPHOTO
IKCTICPUMEHTA.
Cobmronate paBuia
TEXHUKHU Oe3o1ac-
HOCTH.
XapakTepu3oBaTh
YCIIOBUS TCUCHUS
peakiuii B pacTBOpax
AIIEKTPOJIUTOB JI0
KoHIla. Onpenensith
BO3MOXKHOCTh
MPOTEKAHUS PEAKIIUNA
HOHHOI'0 OOMEHa.
[TpoBoauTH
TPYIIOBBIE
HaOII0JICHUS BO BpEMS
MIPOBEICHUS
71a00paTOPHBIX OIIbI-
ToB. Ilosryyar
BO3MOKHOCTh
HAYYUTHCHA: TPUMCHS
Th TEOPETHUECKHUE
3HAHMS HA TIPAKTHKE,
00BACHATH
HaOIIONEHUI U
pE3YIBTATHI
MIPOBOANMBIX

onbIToB OOCYX1aTh B
rpynmnax pe3yabTaThl
onbITOB. OOBIACHITE
CYILHOCTb PEaKLUN
HOHHOTO OOMEHa.
Pacmio3naBath
peaKIM HOHHOTO
oOMeHa 110
YpPaBHEHUSIM PEAKIIHIA.
CocTaBlsATh IOJHBIE U
COKpaIlCHHBIC
WOHHBIC YPaBHCHHUS
pEeaKIui.

BBIJIBUKEHUE TUIOTE3 U UX
000CHOBaHHE; TIOCTPOCHUE
JIOTUYECKOU LIeTH
pacCyXIeHHil.
KoMMyHHKaTHBHBIE: BEIOOD
OCHOBAaHMH U KPUTEPHUEB C
LEJIBIO BBIJICTICHUS TPU3HAKOB,
YMEHHUE C TOYHOCTBIO
BBIPAXKATh CBOU MBICIIH B
COOTBETCTBUHU C 3aJja4aMU U
YCJIOBUSIMU KOMMYHUKAITUH.
PerynatuBHble: COXpaHEHUE
yueOHOI 3a1auu

16

Pemenne 3aga4 Ha
n30BITOK U
HEJIOCTATOK.

3HAKOMCTBO C
HOBBIM THUIIOM
3amaq
Pemenne
pacUeTHBIX
3aJa4

ydaeOHOe
3aHSITHE

Hayuarcs: pemath
pacueTHbIC 337a4YU 110
YpaBHEHUSIM
XMMHYECKHX PEaKLUn
C UCMOIL30BaHUEM
MAacCChl, KOJIMYeCTBa
BEIIECTBA MJIM 00beMa
OJIHOTO U3
BCTYNUBIINX WU
MOJTYYAOUIUXCS B

Ilo3HaBaTeNLHBIC:
CaMOCTOSITCILHO BBIICIATH U
(bopMHpOBATH 11EJTH;
aHAJU3UPOBATH BOMPOCHI U
(bopMHPOBATH OTBETHI.
KoMMyHUKAaTHBHEIC:
y4aCTBOBATh KOJIJIEKTUBOM B
o0cyxeHuu npoodsiemM; oOMeH
MHEHUSIMH, TIOHUMATh
MTO3UIMIO MapTHEPA.




pCaKnuu BCUICCTB

PGI‘VH}ITI/IBHLIGZ MNPUHHUMAIOT U

Hoayuar COXpaHSIOT yueOHYI0 3a7a4y;
BO3MOKHOCTh COCTaBJISIIOT IJIAH U
HAYYMThCs: BBINONHA | MOCIEq0BaTENBHOCTD
Tb 3aJaHUS Ha IEeUCTBUI.
3a/1aHHBIE TEMBI.
Jenatn
ONpeIeNICHHbIE
BBIBOJIBI TIPH PEILICHUHU
3a1a4
17 Konrponshas pabota | Vpok koHuTpossi | yueOnoe | Haywarcs: npumenst | [lo3HaBaTebHBIE:

Nel. U OLICHKHU 3aHSATUE | b 3HAHUS, YMEHUS U OCYIIECTBIISATh TOUCK HY>KHOU
3HAHUI HaBBIKH, TOJYYeHHbIE | HH(pOpMAINK B yueOHUKE,
yYaIuxcs MPU U3YYECHUH TEMBI aTinace. KOMMYyHUKATUBHBIE:

YUUTHCS BBIPAKaTh CBOU
MBICJIH B COOTBETCTBHH C
3a7la4aMH U YCIIOBUSMHU
KOMMYHUKAITUH.
PerynarvuBHble:
MIPOTHO3UPOBATH PE3YJILTATHI
YPOBHSI YCBOEHHUE U3y4aeMOT 0
MaTepuana.
I'anorensl (54)
18 Xapakrepuctuka | [lomoxenue yueOnoe | Hayuarcs:Xapakrepu | [lozHaBaTenbHBIC: YMEHHE
rajoreHoB. rajoreHoB B 3aHSATUE | 30BaTh rajoOreHbl Ha MPUMEHSTH MOJyYEHHbIE
MEePUOIMYECKON OCHOBE X IMOJIOKEHHUS | TaHHBIC JIsI PEIICHUS
cucreme B [IEPUOINYECKOMI MPaKTUYECKUX 3a/1ay.
XUMHUYECKHUX CHUCTEME U KoMMyHUKATHBHBIE: yMEHUE
JJIEMEHTOB ocoOeHHocTeH OIPEAEIIATD LIEJIA CBOETO
CTPOCHHMSI X aTOMOB. | OOy4eHHUsI, CTABUTH U
IMoayuar dopmynupoBaTh U1 ce0st
BO3MOKHOCTh HOBBIE 3aJ1a4M B yuebe 1
HayduThes: OObsICHS | MO3HABATEIHHOU
Th 3aKOHOMEPHOCTHU JeATEeIIbHOCTH, Pa3BUBAThH
M3MEHEHUsI CBOWCTB MOTHUBBI U UHTEPECHI CBOEH
rajloreHoB C IIO3HABATEJIBHON
YBEJIUYEHUEM aTOM- JEATEIIbHOCTH.
HOTO
HoMmepa. Onpenensirts PerynsatuBHbIie:
MPUHAJIC)KHOCTh MPOTHO3UPYIOT PE3YJIbTAThI
BELIECTB K YPOBHSI YCBOEHHUS U3y4aeMOI0
OnpeeIEHHOMY Marepuania; IpUHUMAIOT U
KJIACCY COEIMHEHUM. COXPAHSIOT Y4eOHYIO 3a7a4y
19 Xiop. ®dusnyeckue u yueOnoe | Hayuarcsi:Xapakrepu | [lo3HaBaTeabHBIC: BBISIBICHUE
XUMUYECKHE 3aHSTUE | 30BaTh DJIIEMEHT 0COOEHHOCTEH U PU3HAKOB

CBOICTBa XJ0pa

XJI0p. 3HATH
¢uznueckue u
XUMHYECKHE CBONCTBA
xjopa Iloayuar
BO3MOKHOCTH
HAYYHMThCH CPABHHBA
Th CBOMCTBA MPOCTHIX

00BEKTOB; IPUBOJIUTH
MIPUMEPBL.
KoMMyHMKaTHBHEIC:
B3aMMOJICHCTBHE B XO/C
TPYIIOBOI pabOThI, BETYT
JIAAJIOT, YYaCTBYIOT B
JIUCKYCCUU; MPUHUMAIOT




BEILECTB XJIOPAa,
Pa3bICHATH 3TH
CBOMCTBA B CBETC
npeACTaBICHUN 00

Jpyroe MHEHHE U TO3UIHIO.
PeryiasTuBHbIE: TPOrHO3UPYIOT
pe3yabTaThl YPOBHS YCBOCHUS
U3y4aeMoro maTepuana,

OKHUCJIUTEIHHO- NPUHUMAIOT U COXPAHSIOT
BOCCTaHOBUTEIBHBIX yueOHyIo 3a/1au4y.
mpoueccax

20 Xnoposogopoa: | [lonyuenue u yuebnoe | Hayuwarcsi: OnuceiBar | [lo3HaBaTeabHbIC:

MOJTy4eHUE U CBOIiCTBa 3aHSITHE | b CBOMCTBA BEHIECTB B | (hOpMUPOBAHKE MTPOOIEMBI

CBOICTBA. XJIOPOBOIOPOJA XoJie ae- YpOKa, CO3/IaHH€ aIropuTMa
MOHCTPAIIMOHHOTO | IEATEIbHOCTHU MPHU PEIICHUN
1abopaTopHOTO POOJIEMBI.
HKCIIEPUMEHTA. KoMMyHUKAaTHBHBIE: TOUCK U
CobmrofaTh TEXHUKY | BBIIETICHHE HEOOXOIUMON
0€30MacHOCTH. uHbOpMalluU; YMEHUE C
IHoanyuyar JIOCTATOYHOM TOYHOCTBIO
BO3MOKHOCTH BBIpaKaTh CBOU MBICIU B
HAYYMThCHA: BBISIBIAT | COOTBETCTBHHM C 3aJa4aMH U
b IPOOJIEMBI U YCIOBUSIMU KOMMYHUKAIINH.
MIEPCTICKTHBBI
pa3zButus AIIK B PerynsTuBHBIC: TPUHATHE U
Poccun Ha ocHOBE COXpaHeHHe y4yeOHOM 3a1auu.
aHanausa
JIOTIOTHUTEIIbHBIX HC-
TOYHUKOB
reorpaduyueckoi
nH(OpMaIuu.
[TogroraBnuBath
KpaTKue COOOIIeHus
WM NIPE3EHTAH 00
HCTOPUH CTaHOBJICHUS
TpaHcnopta B Poccuu

21 Consinas kucnora | XJIOpHIBI, yueOnoe | Hayuarcs: Pacniosna | [lo3HaBaTedbHBIE:

U €€ COJH. KauecTBEHHAs 3aHSATHE | BaTh OMBITHBIM MMYTEM | YCTaHOBJIEHHE MTPUUYUHHO-
peakuus Ha COJISIHYIO KUCJIOTY U CJIE/ICTBEHHBIX CBS3EH.

XJIOpUA-UOH

e€ cou, a TaKkxe
OpOMUIBI U O UJIBI.
HMonyuar
BO3MO’KHOCTbH
Hay4YuThbcs:cnonb3o
BaTh NPUOOpPETEHHBIE
3HAHUS U YMEHHUS B
MPAKTUYECKOU

eI TeIbHOCTH B
IMOBCEHEBHOM XH3HU
C LIEeTIbI0 OE30ITacHOr0
oOpaiteHus ¢
BEIIECTBAMHU U MaTe-
puajgamu u
DKOJIOTHYECKHU
IPaMOTHOTO
MOBEJCHUS B

KoMMyHUKAaTUBHbBIC: YMEHUE C
JIOCTATOYHOM TOYHOCTBIO
BBIPaXKaTh CBOW MBICJIH B
COOTBETCTBHHU C 3aJJauaMH U
YCIOBUSAMHU KOMMYHHUKAITUH.
PGFVJISITI/IBHI)IGZ HpI/IHSITI/Ie 158
COXpaHeHHE y9eOHOH 3a/1auu.




OKpYXKaIoIIeH cpeae

22 IT/pNe3. Pewenne npaktid | Hayuares: OnuceiBat | [lo3HaBaTeNbHbIE: TIOUCK U
[ony4yenune HKCHEpUMEHTaN | ecKas b CBOIMCTBA BELIECTB B | BbIAEICHUE HEOOXOIUMOMN
COJISTHOM KMCJIOTHI | bHBIX 3aJ1a4: pabora XoJe Jie- uH(pOpMallui; CUHTE3UPOBATh
U U3yYEHUE ee «[lomyuenue MOHCTpPALMOHHOTO U | UMEIOLIMECs 3HaHMSI; BEIOOD
CBOMCTB. COJISTHOU 1a00paTOPHOTO OCHOBAHUH U KPUTEPUEB IS

KHCJIOTBI U HKCHEPUMEHTA. HOCTPOEHUS JTIOTMYECKON IeTH
U3y4CHHE €€ ColmrofaTh TEXHUKY | pacCyXKISHH, yMEHHE MOTHO
CBOWCTB» 0€30I1aCHOCTH. BBIPa’KaTh CBOM MBICIIH.
IHoayuar KoMMyHHKaTHBHBIE:
BO3MOKHOCTh (dbopmMHpOBaHUE U pa3BUTHE
Hay4yuTbhesa:Pacrio3Ha | TBOpUECKHX CIIOCOOHOCTE.
BaTh ONBITHBIM IMYTEM
COJISIHYIO KUCJIOTY U PerynstuBHble: ymeHMe
€€ couy, a TaKKe OpraHU30BBIBAThH CBOIO
OpoMUIBI M HOIUABL. | JAESITEIbHOCTH, BRIOUPATh
CpeICTBa I peanu3aluu
LEJIEH.
Kucaopon u cepa (74)

23 XapakTepucTuka | AJJIOTPOIHS. yuebnoe | Hayuarcsi: Onpenens | [lo3HaBaTenabHbIE: BEIOOD
KUCJIOpO/ia U AnnotponHas 3aHATUE | Th 3aKOHOMEPHOCTH OCHOBAHMH M KPUTEPUEB IS
cepbl MOTU(UKAIIHS. M3MEHEHHUS CBOMCTB CpaBHEHMS.

O30H - Kak JJIEMEHTOB B A-
IpOCTOE rpynmnax, KoMMyHUKaTHBHbBIE:
COEIMHEHNE OIpEJIETICHUE MOHATHSA | yYaCTBOBATh B KOJUVIEKTUBHOM

aJUIOTPOIUH. Y METh
JlaBaTh OOITYIO
XapaKTePUCTUKY
AIIEMEHTOB M MPOCTHIX
BEIIECTB MO PYIIITHI
KHUCIIOpO/Ia,
OOBSCHATH, IOYEMY
YHCJIO MPOCTHIX
BEIIECTB B HECKOJIBKO
pa3 mpeBOCXOIUT
YHUCIIO XUMUYIECKUX
AIIEMEHTOB,
XapaKTepU30BaTh POJIbH
030Ha B aTMocdepe
IHoayuyar
BO3MOKHOCTH
Hay4YuThcsa: O0bICHS
Th 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
snemeHToB [VA-
TPYTIIIEL.
XapakTepHu3oBaTh
AJTOTPOTIHIO
KHUCIIOPOJIa U Cephl KaK
OJIHY U3 MIPUYHH
MHOT000pa3us
BEIIECTB.

00CYX/IEHUH MPOOIIeM;
0OMEHHMBATHCSI MHCHUSIMH,
MMOHUMATh MO3UIUIO TapTHCPA.

PerynsaTuBHBIE: YMCHUC
OpTraHru30BaTh CBOIO
ACATCIIBHOCTD, OIPCACIIATE €€
3aJa41 U OLICHUBAaTh
AOCTUTHYTBIC PC3YJIbTATHI.




24 CaoiicTBa 1 AmnorponHble | yueOnoe | Hayuarcsi:Xapakrepu | [lo3HaBaTenabHBIC: BBIOOD
TIPUMCHCHHC CCPEL. | MonuuKalMy | 3aHATHE | 30BaTh (u3nUecKue U | Hanbosee 3h(HEKTUBHBIX
cepsl XUMHUYECKHE CBOMCTBA | CIIOCOOOB pelIeHUs 3a1a4 B
(pombOuyeckas, Cepshl, ee 3aBUCUMOCTH OT KOHKPETHBIX
MOHOKJTUHHA ). AJIOTPOTTHBIE YCIIOBUH.
®dnoTarus. Mo upUKaIIH.
Moayuat KoMMyHHKaTHBHBIC: YMEHHE C
BO3MOKHOCTH JIOCTATOYHOM IMOJTHOTOU U
HAYYHUTBHCHA: COCTABISA | TOYHOCTHIO BBIPAXKATh CBOU
Th ypaBHEHUS MBICITH B COOTBETCTBHH C
peakuui, 3a/1a4yaMU 1 YCIOBUSMU
MOJITBEP K TAOLIIUX KOMMyHHUKAIIHH.
OKHUCJIUTEIIHHBIC U
BOCCTaHOBUTEJIbHbBIE PerynsiTuBHBIC: IPUHUMATH U
CBOICTBa CEpBHI, COXpaHATh yueOHYIO 3a/1a4y;
CPaBHMBATh CBOMCTBA | CAMOCTOSTEIHHO BBIICISATh U
MIPOCTHIX BEIECTB dbopMHUpOBATH 11EJTh;
cepbl ¥ KUCIIOpoa, COCTABIIATh TUTAH U
Pa3BACHATH ITH MoCIe0BaTeIbHOCTh
CBOMICTBA B CBETE JIEUCTBHUI.
npeicTaBIeHUH 00
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIHHBIX
mporeccax
25 CepoBoaopos. Cynbbusl, yueOnoe | Hayuarcs: Onpenens | [lo3HaBaTenbHBbIC: YMEHHE
Cynbhumb TUAPOCYNb(U. | 3aHITHE | Th CIIOCOO MOJYYEHUSI | OPTraHU30BBIBATH CBOIO
CepoBonopoa CepoBOOPO/A B NesTeIbHOCTh, BHIOMPAThH
71a00paTOPHH U €T0 CpeICTBa ISl peaTn3auu
cpoiicTBa. [loyuar nenei. KoOMMyHUKATUBHBIE:
BO3MOKHOCThH MIPUHUMATH U COXPAHATH
HayunThesa: O0cyxkaa | yaeOHyro 3a1a9y.
Th ¥ 3aITUCHIBATH PerynstuBHbIe:
ypaBHEHUs peakiuii, | GopMUpOBaHUE U PA3BUTHE
XapaKTePU3YIOIIHX YMEHHIA BeCTH
CBOIiCTBa CaMOCTOSITENIbHBII MOUCK,
CepoBOIOPO/IA, B oT0op MHpOpPMAIIUH.
MOHHOM BUJIE
26 Oxkcun cepol (IV). | Cepuuctsiii ra3. | yaeonoe | Hayuarcsi: Xapakrepu | [losHaBaTeabHBIC:
CepHucras Cynbdutsl U | 3aHATHE | 30BaTh OKCHUJ CEPHI CaMOCTOSITEIIEHO BBIJIEISITh U
KHCJIOTBI. TUAPOCYIb(OUTHI (IV), naBatp bopMHpPOBATH 11EJTH;

XapaTepUCTUKY
CEpOBOJIOPOJIHOM U
CEPHUCTOM KUCIIOTaM,
a TAK)KE€ UX COJISIM.
IHoayuyar
BO3MOKHOCTh
HAYYUTBHCHA: COCTABIIS
Th YpaBHEHUS
peakuumii,
XapaKTepU3YIOLIUX
CBOICTBA 3TUX
BEIIECTB, 00BICHATD

aHaJU3UPOBATH BOMPOCHI,
dbopMupOBaTH OTBETHI.

KoMMyHMKATHBHEIC:
y4acTBOBATh B KOJUICKTUBHOM
00CcyXneHuH podieM; 0OMeH
MHEHHUSMH, IOHUMAHHE
MO3UIIUU TTApTHEPA.

PGFVJ'ISITI/IBHBIGI CTaBHUTH
yqe6Hy}0 3a1a4y Ha OCHOBC
COOTHCCCHHA TOI'O, YTO YIKC




MPUYHUHY BbITAJCHUS
KHUCJIOTHBIX JOXKIEH

U3BECTHO U YCBOEHO, U TOTO,
YTO €Il HEU3BECTHO.

27 Oxkcun cepsol (VI). | Cynbdatsr. yueOnoe | Hayuarcsi:Xapakrepu | [lo3HaBaTeIbHBIC: BBISBISTH
Cepnas kucnorta. | ['mapocynbdaTel | 3aHATHE | 30BaTh OKCHJI CEPhI 0COOCHHOCTH U MPU3HAKH
CepHblit (VI), cepnyro 00BEKTOB; IPUBOJIUTH
AHTUIPUI. KHCIIOTY, MpUMEPHI B KAUECTBE
Oneym. OTIpEJICNIATh CBOMCTBA | BBIABUTAEMBIX MTOJIOKEHUH.
B3aumonetictBu pa30aBICHHON CepHO
e kucioTel. [omyuar KoMMYHUKATHBHBIE:
KOHIIEHTPUPOBa BO3MOKHOCTh B3aUMO/ICIICTBOBATh B XO/I€
HHOM  CEepHOU HayuuThces: Onpenen | rpynmnoBoi paboThI, BECTH
KHUCIIOTBI c ATb IPUHAJJIE)KHOCTh | IMAJIOT, Y4aCTBOBATh B
MeTaiaMu BEILIECTB K JTUCKYCCUM; IPUHUMATD
ONpeeIEHHOMY Jpyroe MHEHUE U TO3ULUH.
KJIACCy COEIMHEHUH.
ConocTtaBisiTh PerynsTtuBHsle:
CBOIiCTBa MIPOTHO3UPOBATH PE3YJILTATHI
pa30aBIeHHON U YPOBHSI YCBOEHHUS U3y4aeMOI0
KOHLCHTPUPOBAaHHON | MaTepualia; IPUHUMATH U
CEPHOMN KUCJIOTHI COXPaHsITh YUeOHYIO 3a7a4y.
28 [1/pNed. Pemienune | Pemenue npaktuy | Hay4arcsa: Pacnosna | [lo3HaBaTenbHbIC: BBIABIIATH
JKCIIEepH- AKCIIEpHU- eckas BaTh ONBITHBIM MTyTEM | OCOOCHHOCTH U MPU3HAKU
MEHTAJIbHBIX MEHTaJIbHBIX pabora pacTBOpPbI KUCIIOT, 00BEKTOB; IPUBOAUTH

3a1a4 I10 TEMC.

3a/1a4 10 TEME
«Kucnopoa u
cepay.

cynbuIbl, Cyab(UTHL,
cynb(arsl.
Hcnonb3oBaTh
npuoOpeTEHHbIE
3HAHUS U yMEHHUS B
[IPaKTUYECKOU
JeSATEIbHOCTH U
[IOBCEIHEBHOM KU3HU
C 11eJIbI0 0€3011acHOro
oOpaiieHus ¢
BELIECTBAaMH U MaTe-
puanamu u
HKOJIOTMUYECKH
IPaMOTHOTO
TIOBEJICHHSI B
OKpYXKarolleH cpee.
HHoayuar
BO3MOKHOCTh
HAY4YHUThCs: Berancis
Th 110 XUMHUYECKUM
YpaBHEHUSM Maccy,
00BEM U KOJTUYECTBO
BELIECTBa OJHOIO U3
HPOJYKTOB PEAKLIUU
10 Macce UCXOAHOIO
BEIIIECTBA, 00BEMY
WM KOJUYECTBY
BELIECTBA,
CoJIeprKallero orpe-

IPUMEPHI B KAUECTBE
BBIJIBUT'AEMBIX ITOJIOKEHUIH.

KoMMyHMKaTHBHEIC:
B3aMMOJIEHCTBOBATH B XO/¢
TPYIIOBOI pabOThI, BECTH
JIAAJIOT, Y4aCTBOBATh B
JIUCKYCCUU; TPUHUMATD
JIPYyroe MHEHUE U MO3ULINH,
JIONYCKATh CYIIIECTBOBAHUE
pPa3HbIX TOYEK 3PEHHUS.

PerynstuBHBIE: OCO3HaAHUE
KauecTBa M YPOBHsI YCBOCHHSI;
BOJIEBAsI CAMOPETYIISIIUS, KaK
CIIOCOOHOCTh K MOOMIN3AIINHN
CUJI Y SHEPTUU




JIEJIEHHYIO J10JII0
MIpUMeECEH.

29 KonrposbHas paGora yuebnoe | Hayuarcsi: mpumenst | [lo3HaBaTeabHbIE:

Ne2. 3aHATHE | b 3HAHUS, YMCHHS U OCYILECTBIISATh MIOMCK HY>KHOU
HaBBIKH, MOJIy4E€HHbIE | HH(pOpMAIMU B yueOHUKeE,
NpY U3yYCHUU TEMBI atnace. KOMMYHUKATHBHEIE:

YUUTBCSI BBIPAXkKaTh CBOU
MBICJIH B COOTBETCTBHUH C
3aJlayaMu M yCIOBUSAMU
KOMMYHHKAIINH.
PerynsatusHble:
IIPOrHO3UPOBATh PE3YNIbTAThI
YPOBHS YCBOEHHE N3y4aeMOIo
MaTepuana.

A3zot u pocdop (114)

30 Xapakrepuctuka | Hutpunst. yuebHoe | Hayuarcsi: npumenst | [lo3HaBaTenbHble: BEIOUPATh
azota u gocdopa. | Pocuab 3aHATHE | b 3HAHUE HaunOosnee 3¢ heKkTuBHBIC
Ousnueckue u NePUOANYECKON crocoObl peleHus 3a1ay;
XUMHUYECKHE CUCTEMBI U CTPOEHHUSI | KOHTPOJUPOBATh U OLICHUBATH
CBOIiCcTBa a3oTa. aToMa rpu IPOLIECC U Pe3yJIbTaT

XapaKTePUCTHKE NeSITeNIbHOCTH.
XUMHAYECKIX

AJIEMEHTOB. 3HaTh KomMMyHHKaTHBHbBIE:
CBOIICTBA a30Ta. JIOrOBapUBATHCS O
IHoayuar pacrnpenieneHnu QyHKIUH 1
BO3MOKHOCTH poJieii B COBMECTHOM
HAYYMTbCA: OOBSCHAT | NEATSIHHOCTH.

b IPUYUHY

XUMUYECKOH PerynatuBHble: ymMeHHUe
MHEPTHOCTH a30Ta, OpPTaHN30BBIBATH CBOIO
COCTaBJISITh JeSITeNIbHOCTD, BEIOUPATh
ypaBHEHHS CpEeICTBa ISl peaTn3aluu
XUMHUUYECKUX PEAKLUH, | IETICH.
XapaKTEPU3YIOIINX

XMUMUYECKHE CBOWCTBA

a30Ta, U pa3bICHATh

UX C TOYKU 3pEHUSA

npescTaBiIeHui 00

OKHCITUTEIBHO-

BOCCTAHOBUTEIIEHBIX

poueccax

31 AmMHax. Hon ammonust, | yueOHoe | Hayuarcs: Onpenens | [lo3HaBaTelbHbIE:

JIOHOPHO- 3aHSATHE | Th MEXaHU3M CTaHOBJICHUE TIPUYNHHO-
AKLENTOPHBIN o0pa3oBaHus HOHA CJIEJICTBEHHBIX CBsI3€il; BBIOOD
MEXaHU3M aMMOHMUS, Hauboiee 3 PEeKTUBHBIX

XUMHUYECKHE CBOMCTBA
ammuaka. Iloayuar
BO3MOKHOCTD
HAYYUTbCS:
COCTaBIIATh
YpaBHEHUS PEaKIUi,
XapaKTEPU3YIOIUX

Croco0OB pEIIeHUs 337124 B
3aBUCHUMOCTHU OT KOHKPCTHBIX
YCIIOBHH.

KoMMyHUKAaTHUBHBIC: YMEHUE C
NOCTAaTOYHOU TOYHOCTBIO
BBIPaXKaTh CBOM MBICJIHU B




XUMHYECKHE CBOMCTBA
aMMHaKa, u
Pa3bSICHATH UX C
TOYKH 3PEHUS
MpeICTaBIeHUH 00

COOTBCTCTBUH C YCIIOBUSIMU
KOMMYHUKaIINH.

PCFVJ’IHTI/IBHBIGI YMCHUC
OpTraHU30BbIBATH CBOIO

AIEKTPOIUTUYECKOM NeATEeIIbHOCTh, BRLIOUPATh
JMCCOLMALIUU U CpeAcTBa AJis peanu3aluuu
OKHCJIUTEIBHO- nesien.
BOCCTAHOBUTEIBHBIX
MIPOLIECCOB
32 [T/pNeS.Tlonyuen | Ilomydenwue npaktud | Haywarcs: nonydars | [lo3HaBaTenbHBIE: YMEHHE
ye aMMHaKa u aMMHaKa u eckas aMMMaK peakuuen BECTHU CAMOCTOSTEIbHBIN
U3Yy4EHHUE ero U3YYEHUE ero pabora MOHHOTO OOMEHa U MOUCK, 0TOOP uH(pOpMaIHH, ee
CBOJCTB. CBOWCTB JIOKa3bIBaTh OIMBITHBIM | TPeOOpa3OBaHHUE.
yTeM, 4TO KomMMyHUKaTHBHbBIE:
COOpaHHBIN Ta3 — ¢dopmupoBaHnEe COOCTBEHHOTO
ammuak Iloayuar MHEHUS U MO3UIINH.
BO3MOKHOCTh PerynsTUBHBIC: MIIAHUPOBAHHUE
HAYYUTHCA:aHATIN3UDP | CBOUX JIEHCTBUH B
OBaTh PE3YJIbTATHI COOTBETCTBUU C TTOCTABJICHHO
OTIBITOB U JIeNaTh 3a/1a4yeil ¥ yCIOBUSIMU ee
ob6obmaromue peanu3aiyu, B TOM YHCJIE€ BO
BBIBO/IBI BHYTpPEHHEM ILJIaHE.
33 Conu aMMOHUS. Conu ammonusi. | yueOHoe | Hayuaresi: Onpenens | [lo3HaBaTesbHBIE:
JIBoiiHbBIE CONMM | 3aHSATHE | Th KAYECTBEHHYIO YCTaHOBJIEHHE MTPUUNHHO-
pEaKIMio Ha NOH CJICZICTBEHHBIX CBSI3€U U
ammonus. [oayuar 3aBUCHUMOCTH MEXY
BO3MOKHOCTh 00bEKTaMHU.
HAYYUTbHCH: KomMMyHHKaTHBHbBIE:
COCTaBJISITh TJIAaHUPOBAHME 1IETIU U
ypaBHEHUS crocoObl B3aMMOICHCTBYS;
XUMUYECKHUX peaklnii, | 0OMEH MHEHUSIMU, TOHUMaHUE
XapaKTePU3YIOIINX MO3UINH MapTHepa.
XMMHYECKHE CBOMCTBA
COoJIe aMMOHHSI, U PerynsaTuBHbBIEC: COXpaHEHUE
pa3bACHATH UX B CBETE | y4eOHOI 3a1auu; yIUTHIBATh
npeJicTaBIeHH 00 BbIJICJICHHBIC YUUTEIEM
AIEKTPOJIUTUYECKON OPUEHTHUPHI IECUCTBUS.
JIUCCOLIMALINN
34- A3oTHas kuciora. | XuMu3m yueOHOoe | Hayuares: ConoctaB | [lo3HaBaTenbHbIE: yMEHUE
35 MOJTYICHUS 3aHATHE | JIATh CBOMCTBA BECTH CAMOCTOSTEIbHBIN
a30THOM pa30aBieHHON 1 MOUCK, 0TOOp uH(popMaIHu, ee
KHCJIOTBI KOHILICHTPUPOBAHHOW | MpeoOpa3oBaHue.
OKuCIUTENbHBIE a30THOM
CBOICTBA KUCJOTHL Y cTaHaBiuB | KOMMYHMKATHUBHBIC:




a30THOH
KHCJIOTHI.
BzaumojeiicTBu
€ ¢ MeTaJIaMH

aTh MPUHAJICIKHOCTD
BEIIIECTB K
ONpPEAECTEHHOMY
KJIACCY COCIMHEHUM.
IHoayuat
BO3MOKHOCThb
HAYYMTBHCHA: COCTaBIIs
Th YPaBHEHUS
XUMHYECKHUX PEAKLUN,
JIKAIIIX B OCHOBE
MPOU3BOJCTBA
a30THOM KHUCJIOTHI, K
Pa3bICHITH
3aKOHOMEPHOCTH MX
MpPOTEKaHUs,
COCTaBJIATh
YPaBHEHUS PEaKLUM
MEXy pa30aBIICHHON
H
KOHIICHTPUPOBAHHOM
a30THOM KHUCJIOTOM B
METaJIaMH,
O0OBACHATH UX B CBETE
npeACTaBICHUN 00

dbopMupoBaHre COOCTBEHHOTO
MHEHHS U TIO3UITUH.

PerynstuBHBIE: IIJITAHUPOBAHUE
CBOMX JICHCTBUM B
COOTBETCTBHH C IIOCTABIICHHOM
3aJ1a4ed U yCIOBUSIMHU €€
pean3anuu, B TOM YUCIIE BO
BHYTPEHHEM IUIaHE.

OKHUCJIUTEIHHO-
BOCCTaHOBUTEIBHBIX
IPOIIECCOB
36 Comnu a3oTHOM Hutpats! u yueOHoe | Hayuaresi: O6cyxnar | [lo3HaBaTenbHbIE:
KHCJIOTHI. OCOOEHHOCTH UX | 3aHITHE | b KAUYECTBEHHYIO CTaHOBJICHUE MPUYHHHO-
pas3oKeHus pEaKIrio Ha HUTPAT- | CIICJICTBEHHBIX CBsI3€i; BEIOOD
MIpU HATPEBaHUH HOH. HaubOosee 3 PEKTUBHBIX
CIOCOOOB PEIICHUS 3319 B
Moayuar 3aBUCHUMOCTH OT KOHKPETHBIX
BO3MOKHOCThH ycnoBuidi. KOMMyHUKaTUBHBIE:
HAYYMTBHCS: OTJINYATh | YMEHHUE C JOCTaTOYHOU
COJIM a30THOM TOYHOCTHIO BBIPAXKAaTh CBOU
KHUCJIOTHI OT MBICITU B COOTBETCTBHUHU C
XJIOPHUJIOB, CYIb(ATOB, | YCIOBUIMH KOMMYHHUKAIUH.
cynb(huI0B U PerynsTuBHbIe: yMeHHE
CyIb(UTOB, OpTaHW30BBIBATH CBOIO
COCTaBIIATh NesTEeTbHOCTh, BHIOMPAThH
YpaBHEHUS PeaKIuit CpeICTBa ISl peaTn3aluu
pa3JI0KEeHUS] HUTPATOB | LIEJIeH.
37 docdop. benbii, yueOnoe | Hayuarcs:Xapakrepu | [losHaBaTenbHBIC: YMEHHE
KpPacCHBIN U 3aHITHE | 30BaTh AJUIOTPOIHBIE | BECTHU CAaMOCTOSITEIIbHBIM

yepHbIi pochop

MoaupUKAITII
docdopa, cBoiicTBa
0eJI0ro U KpacHOTO
docdopa. IMomxyuar
BO3MOKHOCTh
HAYYHMTbCHA: COCTABIIS
Th YPaBHEHUS

MOUCK, 0TOOp MHpOpPMAITNH, €€
npeoOpa3oBaHue.
KoMMyHUKATUBHBIE:
dbopMupoBaHre COOCTBEHHOTO
MHEHUS U MO3UIINH.
PerynsTuBHBIC: IIAHUPOBAHHE
CBOUX JEUCTBUU B




XUMHYECKHUX PEAKLUN,
XapaKTePU3YIOIINX
cBoiicTBa ¢ochopa

COOTBETCTBUH C IIOCTABJICHHOM
3a7a4eil U yCIOBHUSIMU €€
peanu3aium.

38 Oxcun pochopa | DochopHbIit yuebnoe | Hayuarcsi:Xapakrepu | [lo3HaBaTesbHbIC: YMCHHE
(V). ®ocoprast | aHTHIPHL. 3aHSATHE | 30BaTh CBOWCTBA BECTH CaMOCTOSITEJIbHBIN
KHCJIOTa U €€ OptodocdopHa dbocdopHOTrO MOWCK, 0TOOp HH(pOpMaIHH, ee
COJIH. s KHCJIOTA. aHTUAPUIA U npeoOpa3oBaHue.

I'mapodocdat- dochopHOI KHCTOTHI.
WIOH, [Tonumats 3HaueHne | KoMMyHUKaTHBHbIE:
muruapodocdat MUHEPAIBHBIX ¢dopmupoBaHnEe COOCTBEHHOTO
-noH. [IpocTteie yoOpeHuit 1is MHEHHS U TIO3UITUH.
U CIIOKHBIE pactenuii Iloayyar
MUHEpaJbHbIC BO3MOKHOCTh PerynsTuBHBIC: TIIAHHPOBAHHE
ynoOpeHus HAYYHUThCS: CBOUX JICHCTBUH B

COCTaBJISITh COOTBETCTBHUH C TIOCTaBJICHHON

YpaBHEHUS PEaKIU, 3aJ1a4ei U yCIOBUSMHU €€

XapaKTePU3YIOIINX peanu3anum.

XMMHYECKHE CBOMCTBA

okcuna docdopa (V)

u docdopHoii

KUCJIOTHI, U

Pa3bICHATH HX B CBETE

npe/ICTaBICHUH 00

AIEKTPOIUTUYECKOMN

JTUCCOIMAIIAN U

OKHCITUTEIHHO-

BOCCTAHOBUTEIIbHBIX

npoIrieccax,

TIPOBOJTUTH

KauyeCTBEHHYIO

peakmuio Ha (ocdat-

HOH.

39 Pemenue 3anau OcBoeHue yueOnoe | Hayuarcs: pemats [To3HaBaTenbHBIE:

HAa NMPAKTHYECKUI | HOBOTO THIIA 3aHATUE | paCUYETHBIC 33/1aYM [0 | CAMOCTOSTEIBHO BBIIEISTh U

BbIXOM.

3aja4d

YPaBHEHUAM
XUMUYECKHUX PEaKIIHMA
C UCIOJIb30BaHHEM
Macchbl, KOJTHYEeCTBa
BEIIECTBA MJIM 00beMa
OJIHOT'O U3
BCTYHI/IBIHI/IX nIn
MOJTYJArONTUXCS B
peaKLu BELECTB
Moayuar
BO3MO3KHOCTD
HaYYHThCsi: BeimosHs
Th 3aIaHUA HA
3aJJaHHBIE TEMBI.
Jlenatpb
onpeieNICHHbIC
BBIBOJIbI HpI/I peIIICHI/II/I
3a7a4

dbopMUPOBATH TIEIIH;
aHAJIM3UPOBATH BONPOCHI U
(dbopMUPOBATH OTBETHI.
KoMMyHHMKATHBHEIC:
y4acTBOBATh KOJICKTUBOM B
00CyX1eHUH TIPpoOIeM; OOMEH
MHCHHSIMH, TTOHUMATh
TIO3HIIMIO TIApTHEpa.
PerynstuBHbIC: IPUHUMAIOT U
COXPaHSIOT Y4eOHYIO 3a71a4y;
COCTABIISIOT IJIaH U
MOCJIeIOBATEIHbHOCTD
JICVCTBUI.




40 KonrponbHas yueOHoe | Hayuarcs: nmpumenst | [lo3HaBaTenbHbIC:
pabota Ne3. 3aHATHE | b 3HAHUSA, YMEHHS U OCYVILIECTBIISATh MOUCK HYKHOU

HaBBIKH, TIOJIy4€HHbIE | HH(pOpMAINK B yueOHUKE,

MIPYU U3YYEHUU TEMBI aTiace. KOMMYHUKaTHBHEIE:
YUUTBCS BbIpaXaTh CBOU
MBICITU B COOTBETCTBHUHU C
3a/1a4yaMy U1 yCIOBUSIMU
KOMMYHHUKAIIUH.
PerynsTuBHBIC:
MIPOTHO3UPOBATH PE3YNIbTAThI
YPOBHS YCBOEHHUE U3y4aeMOr0
MaTepuana.

Yraepon u kpemuuii (104)

41 XapakTepucTuka | AJIJIOTPONHS yueOHoe | Hayuaresi:Xapaktepu | [lo3HaBaTedbHbIE: BBISIBICHHE
yriaepojaa u yriaepoaa. 3aHATHE | 30BaTh 0COOEHHOCTEH U MPU3HAKOB
KPEMHHUS. Anmas, rpadur, aneMeHTsl [VA- 00BEKTOB; IPUBOJIUTH
Annorponus KapOVH, rpynnsl (IOATPYIIIBI | IPUMEPBI.
yriaepoja. byniepeHsl yriaepoja) Ha OCHOBE

UX TOJIOXKEHHUS B KoMMyHUKaTHBHbBIE:
MEePUOIUYECKON B3aUMOJICHICTBUE B X0JI€
CUCTEME U IpyNIoBoi paboThl, BETYT
ocobeHHocTel JUAJIOT, YY4acTBYIOT B
CTPOEHUS X aTOMOB. | TUCKYCCUM; IPUHUMAIOT
OOBSCHATD JIpYyroe MHEHHE U MO3UIHIO.
3aKOHOMEPHOCTHU

M3MEHEHHUS CBONCTB PerynsTuBHbIE: IPOTrHO3UPYIOT
aneMeHToB [VA- pE3yabTaThl YPOBHS yCBOEHUS
rpynmnsl. [Hoayuar U3y4aeMoro MaTepuana;
BO3MOKHOCTh IPUHUMAIOT U COXPAHSIOT
HAY4YUTBHCA: XapakTep | yaeOHYr0 3a/1a4y.

M30BaTh aJJIOTPOIIHIO

yriaepojaa Kak oJIHy U3

PUYUH

MHOT000pa3us Be-

IIECTB.

42 XHWMHUYECKUE AncopOuus. yuebHoe | Hayuarcesi: OnuceiBat | [lo3HaBaTenbHbIE:

CBOICTBa HecopOrus. 3aHATHE | b CBOWCTBA BEUIECTB B | OCYIIECTBIISATh IOUCK HYKHOMI
yriepona. AKTUBHpPOBaHH XoJe Jie- uHpopMaluu B yueOHUKeE,
Ancopbrust. B yToJIb MOHCTPALMOHHOTI'O U aTace.

71ab0paToOpHOIo
HKCHEPUMEHTA.
Co0ro1aTh TEXHUKY
0€30IaCHOCTH.
OnpenensTe CBOWCTBA
IPOCTOTO BEILECTBA
YIJIsI, UMETh
IPECTaBICHHUE O
agcopouuu Moayuar
BO3MOKHOCTH
HAYYHTbCH:
COCTaBJISTh
yYpaBHEHHS

KOMMVHI/IKB.TI/IBHBIGI YUYUTHCA
BbIpa’XaTb CBOU MBICJIU B
COOTBCTCTBHH C 3aJa4aMH U
YCJI0OBUAMU KOMMYHHKAIIUH.

PerynsTuBHEBIE:
MIPOTHO3UPOBATH PE3YJIbTATHI
YPOBHSI YCBOCHHUE U3y4aEeMOTr'0
Marepuania.




XUMHYECKHUX PEAKLUN,

XapaKTEepU3YIOIIUX
XMMHYECKHE CBOMCTBA
yriaepoaa
43 Oxkcun yrnepona | ['azorenepatop. | yueObnoe | Hayuarcst Onpenensar | [losHaBaTeabHBIC:
(IT) - yrapusbrit I'enepaTtopHblii | 3aHATHE | b CTPOCHUE U CTaHOBJICHUE IIPUYUHHO-
ras. ras. CBOIICTBa OKcHIa CJIEICTBEHHBIX CBSI3€i; BHIOOD
lazudukanus yraepona (II), ero Haubosee 3QPEeKTUBHBIX
TOTLIINBA dbuznonornueckoe Croco0OB pelIeHUs 33]1a4 B
JIEHCTBUE HA 3aBHCHMOCTH OT KOHKPETHBIX
OpraHu3M YeJOBeKa. ycnoBuil. KOMMyHUKAaTHBHBIE:
IHoayuyar yYMEHUE C JOCTAaTOYHOU
BO3MOKHOCTH TOYHOCTBIO BBIPAXKaTh CBOU
HAYYMThCS: MBICIIM B COOTBETCTBHH C
COCTaBIIATh YCIOBUSIMU KOMMYHUKAIINH.
ypaBHEHUS PerynaruBHbie: ymMeHue
XUMHUYECKHX PEaKINii, | OpraHu30BbIBATH CBOIO
XapaKTEepU3YIOIIHNX JeSITETbHOCTD, BEIOUPATh
CBOIICTBa OKcHIa CpelcTBa AJiA pealn3alun
yraeposa (1) 1esei.

44 Oxkcun yrinepona | Kapbonartsr. yueOnoe | Hayuarcs: O6cyxnar | [IpenmerHble: aHaIM3UPOBaTh
(Iv) - I'mapokapOboHaT | 3aHATHE | b CBOMCTBA OKCHA 1 oTOMpaTh HHHOPMAITHIO;
YTJIEKUCIIBIN Ta3. | bl yraepoaa (IV) BBIJIB)KECHUE TUIIOTE3 U UX

Moayuar 000CHOBaHHE; TIOCTPOCHHE
BO3MOKHOCTh JIOTUYECKON LenH
HAYYUTHCHA: COCTABIS | PACCYXICHUU.

Th ypaBHEHHUE

peakuuu, KomMMyHUKaTHBHBIE: BEIOOD
XapakTepu3yrolen OCHOBAHUH U KPUTEPUEB C
npeBpalieHne LEJIbIO BBIJIEICHHS TPU3HAKOB,
KapOOHATOB B YMEHHE C TOUHOCTBIO
rUIpoKapOOHATHI, BbIpakaTh CBOU MBICIIU B
MIPOBOJIUTH COOTBETCTBUHU C 33/1a4aMU U
KaueCTBEHHbBIE YCIIOBUSIMU KOMMYHUKAIIHU.
peakuuy Ha OKCHUJL

yraepoaa (IV) u PerynsTuBHBIC: MPUHATHE U
KapOOHAT-NOH COXpaHeHHEe yueOHOMU 3a1auH.

45 VYronbHas KapOonartsi. yuebnoe | Hayuarcsi: OGcyxnat | [lo3HaBaTeabHbIE:

KHCIIOTA U €€ ['unpokapOoHat | 3aHSATHE | b CBOWCTBA U yCTaHaBIMBATh IPUYUHHO-

COJIH.

bl

YTOJIBHOW KUCIIOTHI.
Honyuar
BO3MOKHOCTh
HAYYUTBCSI: COCTaBISA
Thb ypaBHEHUE
peakuuu,
XapakTepu3yrolen
IpeBpalieHne
KapOOHATOB B
TUAPOKApOOHATHI,
IIPOBOJIUTH
KaueCTBEHHbBIE
peaklyu Ha OKCHUJL

CJICICTBEHHBIE CBSI3H.
KoMMyHUKaTHBHbBIE: yMEHHE
ONPENIEIATh LETU CBOETO
00yd4eHUs1, CTAaBUTh U
dbopMynupoBaTh AJs ce0st
HOBBIC 3a7]a4M B yueOe 1
IT03HABATEJIbLHOMN
NesTEeNbHOCTH, Pa3BUBATh
MOTHUBBI U HHTEPECHI CBOECH
MIO3HABATEJIBHON
NEeSATEBHOCTH. PeryasTHBHbBIE:
MPOTHO3UPYIOT PE3YNIbTATHI
YPOBHSI YCBOCHHUS U3y4a€MOr0




yraepozaa (IV) n
KapOOHAT-HOH

Marepuaa; IpUHUMAIOT U
COXpaHAIOT YUCOHYIO 3a71a9y.

46 [T/pNe6. [Tonyuen | [Tomydenwue npaktud | Haywarcs: nonydars | [lo3HaBaTenabHBIE:
ue OKCcHIa oKcHuaa eckas 1 cOOMpaTh OKCHU]T YCTaHABIMBATh IPUUUHHO-
yraepona (IV)u | yrinepona (IV) u | pabota yraepona (IV) B CJICZICTBEHHBIC CBSI3H.
U3Y4EHHUE Ero U3YYEHHUE ero nabopaTopuu U
cBOMCTB. Pacrio- | cBOMCTB. JloKa3bIBaTh Hanuuue | KoMMyHUKAaTUBHBIC: yMEHHUE
3HaBaHUE Pacno3naBanue JTAHHOTO rasa. ONPENIEISATh LETU CBOETO
KapOOHATOB. KapOOHATOB. Hoayuar 00y4eHUs1, CTAaBUTh U
BO3MOKHOCTh dbopMynupoBaTh AJs ce0st
HayuMThcs:Pacnio3Ha | HOBbIE 3a/1auu B yuebe u
BaTh OINBITHBIM MyTEM | IO3HABATEIHHOM
YTJIEKUCIIBIN Ta3, NesTEeNbHOCTH, Pa3BUBATh
KapOOHAT - U CWJIMKAT- | MOTUBBI U MHTEPECHI CBOEH
noHbl. Mcronb30BaTh | mo3HaBaTEIbHOM
pHOOpeTEHHBIC JEATENbHOCTH.
3HAHUA U YMEHUS B
MPaKTUYECKON PerynsTuBHBIC: TPOTHO3UPYIOT
JeSATETHHOCTH U Pe3YNIBTAThI YPOBHS YCBOCHUS
MIOBCEHEBHOM JKU3HHU | U3y4aeMOro MaTepHana;
C LIeTIbI0 0€30IaCHOT0 | MPUHUMAIOT M COXPAHSIOT
oOpaieHus ¢ yueOHy0 3a/1a4y.
BElIeCTBAaMH U MaTe-
puajgamu u
HKOJIOTHUYECKH
PaMOTHOTO
MOBE/ICHUS B
OKpY’KaroIIeH cpenie
47 Kpemnmii. Oxcun | Okenpg kpemuusi | yueobnoe | Hayuaresi:Comocrasn | [lo3HaBaTenbHBIE:
kpemuus (IV). IV. 3aHATHE | SITh CBOMCTBA OKCUOB | YCTAaHABIMBATH MPUYMHHO-

yriaepoaa U KpeMHus,
OOBSACHATH IPUUHHY
WX pa3INyus.
YcTaHaBnuBaTh 1Mo
XUMHUYECKOU hopmyIie
MPUHA]JIEKHOCTD
BELIECTB K OIPENCIIEH-
HOMY KJ1accy
COCAMHEHUM.
MMoayuar
BO3MOKHOCTh
HAYYUTHCA: 3amKChIB
aTh YpPaBHEHUS
peaxkuuii B
AJIIEKTPOHHO-MOHHOM
Buje. OcyliecTBIsATh
B3aUMOIIPEBPAIICHHS
KapOOHATOB H
rUIpoKapOOHATOB.
PacnoznaBath
OIIBITHBIM IIyTEM
YIJICKUCIIBIN Tas3,

CJICZICTBEHHBIE CBSI3H U
3aBUCUMOCTH.
KoMMyHUKAaTHBHEIC:
IUTAHUPOBATh LN U CIIOCOOBI
B3aUMO/ICHCTBUS, TIOHUMATH
MO3UIUIO PYroro,
y4acTBOBATh B KOJUIEKTUBHOM
00CYXICHUU TIPOOIIEMBI.
PerynsTuBHBIC: MPUHUMATH U
COXpaHATh yUeOHYIO 33/1a4y;
YUUTHIBATH BBIJCIICHHBIC
YUUTEIEM OPUEHTUPBI
JIEUCTBUS.




KapOOHAT - U CHITUKAT-
WOHBI.

48 Kpemuuenas KpemuueBas yueOnoe | Hayuarcsi: JlokaseiBa | [lo3HaBaTeIbHBIC: BBISBISTH
KHCJIOTa U €€ KHCIIOTa, €€ 3aHSTUE | Th KUCJIOTHBIN 0COOCHHOCTH U MPU3HAKH
conu. CTexJo. XUMUYECKHE XapakTep BBICIIUX 00BEKTOB; IPUBOAUTD
LemeHT. CBOWCTBA. OKCHJIOB YTJIEpPOJIa U MIPUMEPHI B KAUECTBE

CuiiukaTsl. kpemHus. [loayuar BBIJIBUTAEMBIX TOJIOKEHUH.
Kgapu, BO3MOKHOCTD KoMMyHUKATHBHEIE:
KapOoOpyH, HAYYMTBCHA: COCTaBJs | B3aMMOJIEUCTBOBATh B XOJ€E
CUJTUITUIBI, Th YpaBHEHUS TPYIIOBOI pabOThI, BECTH
CUJIUKATBHI. XUMUYECKHUX PEaKlUi, | AUAJIOr, y4aCTBOBAaTh B
CunukaTHas XapaKTePU3YIOLIUX JIMCKYCCUU; IPUHUMATD
MIPOMBILUIEHHOC CBOMCTBA KPEMHUS, JIpyroe MHEHUE U MO3ULUH,
Tb, KEPAMHKA, okcuna kpemuus (IV), | momyckathb cyliecTBOBaHUE
CTEKJIO, LIEMEHT KPEMHHEBOU KUCJIOTHI. | pa3HbIX TOUEK 3PEHUSI.
Nmets npencrabieHue | PeryisTuBHbIE:
O CHJIMKaTHOM MIPOTHO3UPOBATH PE3YJIbTATHI
MIPOMBIIIUIEHHOCTH YPOBHSI YCBOCHHUS U3y4aeMOI0
Marepuania; IpUHUMAaTh U
COXpaHATh y4eOHYI0 3a7a4y.

49 Pewienue 3agau OcBoeHue yueOHoe | Hayuaresi: pemarthb [lo3HaBaTenbHbIE:

Ha MPUMECH. HOBOT'O THIIA 3aHATUE | PACUETHBIE 33J]a4M 10 | CAMOCTOSITENBHO BBIAEIATh U

3aga4

YpaBHEHUSIM
XUMHYECKHX PEaKIni
C HCIIOJIb30BaHUEM
Macchbl, KOJTHYEeCTBa
BEIIECTBA WIK 00bEMaA
OJHOT'O U3
BCTYNUBILIUX WA
MOJTYJaIONTUXCS B
pEeaKINK BEIIECTB
Honyuar
BO3MO3KHOCTh
HAY4YHMThCs1: BeImoHs
Th 3aJIaHHS Ha
3aJJaHHBIE TEMBI.
Jenatn
oTpeieNICHHBIC
BBIBOJIBI TIPH PEILICHUU
3a7a4

dbopMuUpOBaTH TEIH;
aHAJIM3UPOBATH BOIIPOCHI U
(dbopMUPOBATH OTBETHI.
KoMMyHUKATUBHbIE:
y4acTBOBATh KOJICKTUBOM B
00CcyXneHrH podieM; OOMEH
MHEHUSMU, IOHUMATh
MO3UIMIO TTapTHEPA.
PerynsTuBHBIC: IPUHUMAIOT U
COXpaHAIOT YUCOHYIO 3a7a9y;
COCTaBIISIOT IJIaH U
MOCIIeJ0BATEILHOCTh
JEVICTBUM.




50 O6o06menne u yuebnoe | Iomyuar [lo3HaBaTenbHBIE:
CUCTeMaTH3aIHs 3aHATHE | BO3MOKHOCTh CaMOCTOSITENIBHO BBIJEISTH U
3HaHUM. Hay4MThes: Beimonns | popmupoBaTs nemnu;

Th 3aJJaHUS Ha aHAJIM3UPOBATH BOIIPOCHI U

3a/IaHHBIC TEMBI. (dbopMUPOBATH OTBETHI.

Jemnatp KoMMyHUKATHBHEIC:

OIpE/ICIICHHBIE y4aCTBOBATh KOJUICKTUBOM B

BBIBOJIBI TIPH PEIICHUU | OOCYKIIEHUH MPOOIIeM; 0OMeH

3ama4y MHEHUSMU, IOHUMATh
MO3UIHIO TTApTHEPA.
PerynsTuBHBIC: IPUHUMAIOT U
COXpaHAIOT YUCOHYIO 3a7a9y;
COCTaBIISIOT IJIaH U
MOCIIeJ0BATEILHOCTh
JICVICTBU.

Metamibl (134)

51 Xapakrepuctuka | Metamnuueckass | yueOHoe | Haywares:Xapakrepu | [lo3HaBaTesbHbIE: BISBICHUE

METAJIJIOB. CBSI3b. 3aHSATHE | 30BaTh METAJUIbI HAa 0COOEHHOCTEN U MPU3HAKOB
Merammueckast OCHOBE X IOJIOKEHHUS | OOBEKTOB; MPUBOIUTH
KpUCTAJIIINYecKa B NIEPUOANUECKON IPUMEPBHI.

s pelieTka CUCTEME U
ocobeHHocTEN KoMMYHUKAaTHBHBIE:
CTPOEHUS UX aTOMOB. | B3aUMOJICHCTBHE B XOJIC
OOBSCHATD TPYIIOBOI pabOThI, BETYT
3aKOHOMEPHOCTHU JTUAJIOT, YY4aCTBYIOT B
M3MEHEHHUS CBOMCTB JTUCKYCCHUU; TPUHUMAIOT
METAJJIOB 110 IEPUOAY | IPYroe MHEHHUE M MO3UIIUIO.
1 B A-rpynmax.
Honyuar PerynsatuBHbIE: TPOTHO3UPYIOT
BO3MOKHOCTH Pe3YIIBTAThI YPOBHS YCBOCHUS
Hayuurbes: Mceneno | usygaemoro Marepuana;
BaTh CBOMCTBA MPUHUMAOT U COXPAHSIIOT
M3y4aeMbIX Be- yueOHy0 3a/1a4y.
HIECTB. IPUMEHSITh
3HAHUS O
METaJTHYECKOU CBSI3U
JUTS Pa3bICHEHUS
(bu3NYECKUX CBOWCTB
METaJJIOB

52 Haxoxnenne Haxoxnenune yuebnoe | Hayuarcsi:Ilonp3oBar | [lo3HaBaTenbHbIE:

METaJIOB B METaJJIOB B 3aHATHE | bCSl HHPOpPMAIMEH U3 | yCTaHABIUBATH MPUYHMHHO-
MpUPOE U IpUPOE U JPYTUX UCTOYHUKOB CJICJICTBEHHBIC CBSI3H U
CHOCcOOBI UX o0uiue cnoco0sl JUISL TOJITOTOBKH 3aBHCHUMOCTH.

MOJIyYEHUSI. UX MOJIyYEHHUSI. KpaTKuX cooOmeHnit. | KoMMyHUKATHBHBIC:

I'oTtoBUTH
KOMIIBIOTEPHBIE
MPE3EHTALMU 110 TEME
HHoayuar
BO3MOKHOCTD
HayuuThbes: Mcenonbs
OBaTh MPUOOPETEHHBIE
3HAHUS U YMEHHUS B

IUIAHUPOBATh LEITH U CIIOCOOBI
B3aI/IMOI[€I\/IICTBI/I$I, IIOHUMAaTh
HO3HUIHUIO IPYTroro,
Y4aCTBOBAThb B KOJUICKTUBHOM
00CYX/I€HUH MTPOOJIEMBI.
PCFVHHTI/IBHBIGZ MIPpUHHUMATh U
COXpaHAThH YUEOHYIO 3a/1auy;
YUYUTBIBATE BBIACJICHHEIC




[IPaKTUYECKON
TeSITEIbHOCTH U
MMOBCETHEBHOM KU3HU
C LIEeJIBI0 0€30I1acHOro
oOparteHus ¢
BEIESCTBAMU U MaTe-
puaramMu u
9KOJIOTHYECKHU
rPaMOTHOTO
IOBEJCHUS B
OKpY’KaIolIeH cpene

YYUTEIEM OPUEHTUPEI
CUCTBUA.

53 XHAMHUYECKUE Onextpoxumuue | yuebHoe | Hayuwares: nonb3oBar | [IpeiMeTHBIE: aHATU3UPOBAThH
CBOIICTBa CKUH psift 3aHIATHE | bCS U 0TOUpaTh HHGOPMAIIHUIO;
METaJIJIOB. HaNpPsSHKEHUS AIEKTPOXUMUYECKUM | BBIJIBHJKEHHE TUTIOTE3 U UX

MeTaoB (psij PSAIOM HaNpsKEHUN 000CHOBaHHE; TIOCTPOCHHE

CTaHJIaPTHBIX METAJJIOB, COCTABJIATh | IOTUYECKOM Lienn

AIEKTPOIHBIX ypaBHEHUS paccyXJIeHUH.

MOTEHLINAJIOB XUMUYECKHUX PEaKInid,

METAaJJIOB) XapaKTepU3YIOLIUX KomMyHUKaTHBHBIE: BEIOOD
CBOIICTBa METAJIOB OCHOBaHUU U KPUTEPUEB C
IMoayuat LEJIbIO BBIJEICHHS IPU3HAKOB,
BO3MOKHOCTh YMEHHUE C TOYHOCTHIO
HAYYMThCHA: OOBSCHAT | BRIPaXKaTh CBOU MBICITH B
b CBOMCTBA METAJIJIOB | COOTBETCTBHH C 3aJa4aMH U
B CBETE YCIIOBUSIMU KOMMYHUKAIINU.
IpeJicTaBIeHUH 00
OKHUCJIUTEIHHO- PerynsTuBHBIC: IPUHSITHE U
BOCCTAHOBUTEIBHBIX COXpaHEeHHEe yueOHOMU 3a1auH.
mporeccax

54 CnuaBsl. Cnunagsl, yueOnoe | Hayuarcs: Onpenens | [lo3sHaBaTenbHBIC: YMEHHE

MHTEpPMETAUINY | 3aHSATHE | Th OCOOEHHOCTH BECTU CaMOCTOSITEIIbHBIN

ec COCTaBa U CBOMCTB MOUCK, 0TOOP uH(popMaIHH, ee

-KHe YyyryHa u npeoOpa3oBaHue.

COEIMHEHUS CTaJu, AIOPATIOMUHUS
, opon3sl Ilomyuar KoMMyHHKATHBHBIE:
BO3MOKHOCTh dbopmHupoBaHHE COOCTBEHHOTO
HAYYMTBCH: PA3bACHS | MHCHUS U TIO3UIIUU.
Tb TIPOOJIEMBI
0€30TXO0IHBIX PerynsTuBHbIC: IIAHUPOBAHHE
MPOU3BOJICTB B CBOUX JEUCTBUU B
MeTaJTypruu. 3HaTh COOTBETCTBUU C IOCTABJICHHOM
COCTaB U CTPOEHUE 3a/1a4yeil ¥ ycIOBUSIMU €€
CIUIABOB, OTIUYME OT | peanu3aliu, B TOM YUCIIE BO
METaJIOB. YMETh BHYTPEHHEM IUTaHE.
OOBSCHATH, IOYEMY B
TEXHHKE IIHUPOKO
MCIOJIb3YIOT CIJIABbI

55 [Ilenounbie Comn yaeOHoe | Hayuaresi:xapaktepu | [lo3HaBaTesbHBIE:

METaJIbI. HIETOYHBIX 3aHATUE | 30BaTh LIEJIOYHBIC CTaHOBJIEHUE PUUYMUHHO-
METaJJIOB. METaJLJIbI [0 CJIEJICTBEHHBIX CBSI3€i; BHIOOD
AHOMaJbHbIE MOJIOKEHUIO B Haubosee 3QPeKTUBHBIX
CBOMCTBA MIEPUOJNYECKOMN crtoco0o0B penieHus 3a1a4 B




HIEJIOYHBIX Ta0JIUIIEe U CTPOCHHUIO | 3aBUCUMOCTH OT KOHKPETHBIX
METaJJIOB aromoB Ilosyuar YCIIOBHUU.
BO3MOKHOCTH
HAYYHUThCS COCTaBIAT | KOMMYHHKATHBHBIE: YMEHHUE C
b YPaBHEHUS PEAKIMH, | 1OCTATOYHON TOYHOCTBIO
XapaKTepU3yIOLIUX BBIPA)KAaTh CBOU MBICITH B
CBOMCTBA LIEJIOYHBIX | COOTBETCTBHUHM C YCIOBHUIMU
METAJUIOB U UX KOMMYHHUKAITUH.
COCIUHEHUHN, 1
OOBSICHATB UX B CBETE | PeryssiTuBHbIC: YyMEHUE
MpeICTaBIeHUH 00 OpPraHN30BBIBATH CBOIO
AIIEKTPOIUTUYECKOM NeATeNbHOCTh, BRLIOUPATh
JIMCCOLMALUU U CpeAcTBa JJIs peanu3alnuu
OKHCIIUTEIBHO- Lesien.
BOCCTAHOBUTEIBHBIX
IIPOLIECCOB

56 Maruwii. [[lemounozemen | yueOHoe | Hayuares: [IpenMeTHbIC: aHATU3UPOBATH
[[lenoyHo3emMenb | bHbIE METAJUJIBI B | 3aHSATHE | XapaKTEPU30BaATh ¥ 0TOMpAaTh HHPOPMAIIHUIO;
HbIE METAJLJIBI. MEePUOIUYECKON snemeHTsl [IA-rpynmnsl | BBIIBHKEHHUE TUIIOTE3 U UX

cucreme IO TT0JIOKEHHUIO B 000CHOBaHHE; TIOCTPOCHUE
MepUOUYECKOMN JIOTUYECKOH [IETTH
Ta0JINLIE U CTPOCHUIO | PAaCCyKACHUM.
aromoB Iloayuar
BO3MOKHOCTh KoMMyHHKaTHBHBIE: BEIOOD
HAYYUTBCHA: COCTABIS | OCHOBAHMI U KPUTEPUEB C
Th YpaBHEHUS LEJIBIO BBIJEICHUS TPU3HAKOB,
peakimii, YMEHHUE C TOYHOCTBIO
XapaKTePU3YIOLIUX BBIPAXKATh CBOU MBICIIH B
CBOMCTBA MAarHus U COOTBETCTBUHU C 3aJja4aMU U
€ro COeUHEHUH, 1 YCJIOBUSIMU KOMMYHUKAITUH.
OOBSCHATH X B CBETE
IpeJicTaBIeHUH 00 PerynsTtuBHBIC: NPUHATHE U
ANEKTPOJIUTUYECKON COXpaHEeHHE y4yeOHOM! 3aauH.
JIMCCOIMALIUU U
OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIX
nmpoleccax.

57 Baxwnerimue CoenuHeHus yueOnoe | Hayuarcsi:xapakrepu | [lo3HaBaTeabHBIC: BBISIBICHUE
COEUHEHUS KaJIbIys, 3aHATHE | 30BaTh dneMeHTHI [IA- | ocoOeHHOCTEl U IPU3HAKOB
KaJIbLIUA. 0COOEHHOCTH IPYIIIBI 1O 00BEKTOB; IPUBOAUTD
KecTkocTh BOJIBI. | XUMHUECKUX MOJIOKEHUIO B MPUMEPBHI.

CBOMCTB MEePUOIUYECKON KoMMYHUKAaTHBHBIE:
KectkocTh TaOJIUIE U CTPOCHUIO | B3aUMOJICHCTBUE B XO/I€

BOJBI U aTOMOB TPYNIOBOM paboThI, BEYT
CrocoObI e€ JIMaJIor, y4acTBYIOT B
YCTpaHEHHS. IMoayuar JIUCKYCCUU; IPUHUMAIOT
[lonsitue o BO3MOKHOCTH JIPYroe MHEHHUE U MO3ULHIO.
TUTPOBaHUU HAYYHMThCSI: COCTaBIsA | PeryinsTUBHBIE: TPOTHO3UPYIOT

Tb ypaBHeHI/I}I
peaKuuid,
XapaKTepU3YIOLIUX
CBOMCTBA KaJIbITHS U

pe3yibpTaThl YPOBHS YCBOCHHMS
U3y4aeMOro MaTepuana,
[IPUHUMAIOT U COXPAHSIOT

y4eOHYIO 3a/1a4y.




€ro COSANHEeHUN, 1
OOBSICHATH UX B CBETE
MpeICTaBICHUH 00
AIIEKTPOJIUTUYECKOM
JUCCOLIUAIIAN U
OKHCJIUTENHHO-
BOCCTaHOBUTEIIBHBIX
nporneccax. 3HaTh
KaueCTBEHHYIO
pEeaKIMio Ha HOH
KaJIbIlis. 3HATh, YEM
00ycioBiieHa
’KE€CTKOCTb BOJIBI.
YMeTh pa3bsICHATH
CHocOOBI yCTpaHEHHUS

KECTKOCTHU

58 AJOMUHHUI. [Tonsarue yueOnoe | Hayuarcs: Ilo3HaBaTeIbHbBIE:

«aM(pOTEepHOCTh | 3aHATHE | COCTABIATH OCYIIECTBIISATh IOUCK HYKHOMI
» Ha IpUMepe YpaBHEHUS uHbopMaluu B yueOHUKeE,
COEJIMHEHU N XUMHUYECKHX peaKIii, | atiace.
AJTIOMHUHUS XapaKTepU3YIOLIUX
oO1ue cBoicTBa KoMMyHHKaTHBHBIE: YUUTHCS
amomunus. [lomydar | BeIpakaTh CBOM MBICIIU B
BO3MOKHOCTh COOTBETCTBUM C 3a/1a4aMu U
HAYYHMTbCA: OOBSCHAT | YCIOBHSIMHA KOMMYHHKAIHH.
b 3THU PEaKLUU B CBETE
npeicTaBIeHH 00 PerynstuBHeie:
OKHUCJIUTEIBHO- IIPOrHO3MPOBATh PE3YJIbTAThI
BOCCTAHOBUTEJIBHBIX | YPOBHS YCBOCHHE H3y4aeMOI0
IIPOLIECCOB MaTepuaa.

59 Baxneiimue yuebHoe | Hayuaresi: nokassiBa | [lo3HaBaTenbHBIE:
COEJIMHEHUS 3aHATHE | Thb aM(OTEPHBII YCTaHOBJIEHHE MTPUUYNHHO-
AJIFOMUHUS. XapaKTep COSAUHEHMUS, | CIEACTBEHHBIX CBA3EH U

COCTaBIIATh 3aBUCUMOCTHU MEXY
YpaBHEHUs 00BEKTaMH.
COOTBETCTBYIOILIUX KoMMyHUKaTHBHbBIE:
XUMHUYECKHUX PEAKIMH | IJIAaHUPOBAHUE LIEJIU U
Honyuar CIocoObI B3aMMO/ICHCTBHS;
BO3MOKHOCTH 00MEH MHEHUSIMH, TOHUMaHHE
HAYYUTbCH: MO3UIMH NTapTHEpA.
OOBSICHATB UX B cBeTe | PeryisaTuBHBIEC: COXpaHEHHUE
npescTaBiIeHui 00 yueOHOM 3a/1auy; YUYUThIBATh
ANIEKTPOJINTUYECKON BBIJICJICHHBIE YUUTEJIEM
JUCCOLIMALIUU OpPUEHTHUPHI IEHCTBUSL.
60 Keneso. XKeneso B ceete | yue6noe | Hayuarcs: Ilo3HaBaTeIbHbBIC: TOUCK U
npencTaBineHuii | 3aHsATHEe | OOCYXKIaTh CTPOCHHE | BBIZEJIEHHE HEOOXO0AUMO
06 OBP. aToma xernesa, nH(pOpMaIUK; CHHTE3UPOBATh

dusnueckue u
XUMHYECKHE CBOMCTBA
xkenesa [lomyyar
BO3MOKHOCTh
HAYYUTHCH:

UMEIOIIECs 3HAHUS; BEIOOD
OCHOBAaHUU U KPUTEPUEB IS
MOCTPOEHUS JIOTUYECKOW LIENU
pacCyXIeHHI, yMEHUE MTOJTHO
BBIPAJKATh CBOU MBICJIH.




Pa3bACHITH CBOWCTBA
JKeJe3a B CBETe
MpeICTaBICHUH 00

KoMMyHHKAaTUBHEIE:
(dbopMHUpOBaHKE U PA3BUTHE
TBOPYECKHUX CIIOCOOHOCTEH.

OKHUCJIUTEIBHO- PerynsTuBHble: yMeHHE
BOCCTAHOBUTEIBHBIX OpraHU30BBIBATH CBOIO
nporeccax u NesTeIbHOCTh, BHIOMPAThH
AIEKTPOJIUTUYECKON CpeACTBa AJis peanu3aluu
IUCCOLIMAIIU LEJIEN.

6l CoenuHeHus XKeneso B ceete | yueOnoe | Hayuarcs: 3HaTh Ilo3HaBaTe/IbHbBIC: BHISIBICHUE

xKeesa. IIPEJICTABICHUIN | 3aHSATHE | CBOMCTBa 0COOEHHOCTEH M MPU3HAKOB
00 OBP. coequHenuii Fe+2 u F | 00beKkTOB; MpUBOIUTH
XuMU4YecKue e+3 Moayuar TIPUMEPBHI.
CBOIiCTBa BO3MOKHOCTH KomMMyHUKaTHBHbBIE:
OCHOBHBIX HAYYMTBCHA: COCTaBJs | B3aMMOJICHCTBHE B XOJIC
COeIMHEHU N Th ypaBHEHUS TPYNIOBOM paboThI, BEYT
xKenesa B peakuuii B CBETeE JIMAJIoT, y4acCTBYIOT B
pa3HbIX npeicTaBIeHH 00 TUCKYCCHUU; TPUHUMAIOT
CTETeHSIX AIEKTPOIUTUUECKON JIpyroe MHEHHUE U MO3UIHUIO.
OKHUCJICHHUS. JUCCOLIMALINN U PeryiasTuBHbIE: TPOTHO3UPYIOT
[lonsitue o OKUCITUTEIBHO- pe3yabTaThl YPOBHS YCBOCHHUS
KOppO3UU BOCCTaHOBUTEJBHBIX U3y4aeMoro mMaTepuana,

nporeccax MPUHUMAIOT U COXPAHSIOT
y4eOHYIO 3a/1a4y.

62 [TI/pNe7 Pemienne | Pemenue npaktud | Hayyarcs: [IpenMeTHbIC: aHATU3UPOBATH
SKCHEPUMEHTANIBH | IKCIIEPHU- eckas BBITIOJIHATD ¥ 0TOMpaTh HHPOPMAIIHUIO;
BIX 3aJ1a4 I10 MEHTAJIbHBIX pabora HKCIIEPUMEHTANbHBIE | BBIABM)KEHHE THIOTE3 U UX
TEME. 3a/1a4 1o TeMe 3a/1a4u 000CHOBaHHE; TIOCTPOCHUE

«DNeMeHTbI WHIUBHUIYaJIbHO JIOTUYECKOU e

[A— ITA- Pa3HBIMU CIIOCOOAMH | paCCYXKICHUM.

rpymn IMoayuat KomMMyHHKaTHBHBIE: BEIOOD

MEePUOINYECKON BO3MOKHOCTh OCHOBaHUM U KPUTEPUEB C

TaOJIULIBI HAYYUTHCHA: BEIOUpAT | LIETBIO BbIIETIECHUS PU3HAKOB,

XUMUYECKHUX b HauboJee YMEHHE C TOYHOCTHIO

AIIEMEHTOBY. paIoHaIbHBIN X0/ BBIpaKaTh CBOU MBICIH B
pelnieHus, AenaThb COOTBETCTBUHU C 3aJla4aMUu U
BBIBO/JIbI HA YCIOBUSIMU KOMMYHUKAIINH.
OCHOBaHUU PerynsTuBHBIC: NPUHATHE U
Ha0JII0IeHU cOXpaHeHHe yueOHOMU 3a1auH.

63 Kontpoinbnas yueOHOoe | Hayuares: npumensT | [lo3HaBaTelbHBIE: BBIOOD
pabora Ne4. 3aHSATHE | b 3HAHUS, YMEHUS U Haubosee 3QPeKTUBHBIX

HAaBBIKH, [TOJIyYCHHBIE
IIPU U3YYECHHUH TEMBI

Croco0OB pEIIeHUs 337124 B
3aBHCHMOCTH OT KOHKPETHBIX
ycnoBuid. KOMMYHHUKATHBHBIC:
YMEHHE C JOCTATOYHOMN
HOJHOTON ¥ TOYHOCTHIO
BBIPa)KaTh CBOU MBICITH B
COOTBETCTBHUM C 33aJ]auaMH U
YCIIOBHUSIMA KOMMYHHKAIINH.
PerynstuBHbIC: NIPUHUMATD U
COXpaHsATh yUeOHYIO 3a/1a4y;
CaMOCTOSATEJIBHO BBIIEIATh U
GbopMHUpPOBATH 1IETTB;




COCTaBJIATH IIJIaH U

MOCIIeI0BATEILHOCTh
JICVICTBHUI.
OcHoBbI opranuveckoil xummnu(44)
64 [lepBonauansubie | Opranudeckue | yueobnoe | Hayuaresi: O6cyxnat | [lo3HaBaTenbHBIE:
CBEJICHUS O BEIIECTBA. 3aHSATHE | b OCHOBHBIE OCYIIECTBISATH IOUCK HYKHON
CTPOEHUU XuMuyeckoe MI0JIO’KEHUSI TEOPUU uHpopMaluyu B y4eOHHUKeE,
OpraHHYeCKHX CTpOEHHUE. CTPOEHUS aTiace. KOMMYHUKaTHBHEIE:
BEIIECTB. CtpyKTypHBIE OpraHNYECKHUX YUUTBCS BbIpaXkaTb CBOU
bopMyIBI coenuHeHui A.M. MBICJIU B COOTBETCTBHUU C
N3omepusi. bytneposa Ilosryyar | 3aga4amu ¥ yCIIOBUSIMH
H3omepsl. BO3MOKHOCTH KOMMYHUKAIIHUH.
DyHKINOHAIBH HAYYHMTbCH: 3aIIUCBIB | PerynsaTuBHbIe:
bI€ TPYIIIBI aTh CTPYKTYpHbBIE MIPOTHO3UPOBATH PE3YNIbTATHI
bopmysl YPOBHSI YCBOCHHUE U3y4a€MOTr O
OpraHNYeCcKHuX MaTepuana.
BELIECTB HA IIPUMEPE
AJKaHOB
65 [IpenensHble N VYraeBogopoasl. | yueOHoe | Hayuares: O6cyxnar | [lo3HaBaTenbHbIe: yMeHUE
HeIpeeIbHbIe AJIKaHBI. 3aHITHE | b OTAEJIbHBIX OpraHU30BBIBATH CBOIO
YIJIEBOIOPOABI. I"'omouorus. IIpeJIcTaBUTENEN NesTEeTbHOCTh, BHIOMPATH
["omororu. aJKaHOB (METaH, 3TaH, | CPEACTBA ISl peanu3aluu
I"'omosiornuecka npomnad, OyTaH), UxX LENeH.
s pa3HOCTb ¢buznyeckue u
Henpenenbhbie XUMHUYECKHE KomMyHUKaTHBHBIE:
YIII€BOIOPOAbI CBOIICTBa, MPUHUMATh U COXPaHATh
(anmkeHsr). onpeeneHus y4eOHYIO 3a/1a4y.
Mexnynapoana TOMOJIOTOB,
s HOMEHKJIaTypa TOMOJIOTMYECKOI0 PerynstuBHble:
AJIKEHOB. psaaa [omyuar dbopMUpOBaHUE U pa3BUTHE
[Tonmumepusanus BO3MOKHOCTh YMEHHI BeCTH

HAYYMTbCS: COCTABIIS
Th CTPYKTYpHBIC
(bopMyJIBI aJTKAHOB.
Hayuarcs: Cocrasins
Th CTPYKTYPHYIO
dbopmyiy 3THIIEHA, €ro
¢buznyeckue u
XUMHUYECKHE
CBOMCTBA,
KaueCTBEHHBIC
peaxuu Ha
HenpeaeIbHbIe
YIJI€BOIOPOABI.
IHHoayuat
BO3MOKHOCTh
HAYYUTbHCS:
COCTaBJISITH
CTPYKTYpHBIE
(GhopMyITBI TOMOJIOTOB
STHIICHA

CaMOCTOSTEIbHBIN MOUCK,
oTOOp HHpOPMATIHH.




66 [Tonmumepsr. Maxkpomonekyn | yuebHoe | Hayuares: Ilo3HaBarenbHbIE: BEIOUPATH
bl. [Tonumep. 3aHATHEe | COCTaBIATBCTPYKTYpH | HanOosee 3heKkTuBHbIE
Monomep. yio hopMyIry CIIOCOOBI pelIeHus 3a1a9;
DneMeHTapHoe aleTUJIeHa, ero KOHTPOJIMPOBATh U OLICHUBATh
3BeHO. CTerneHb ¢duznueckue u IPOLIECC U PE3yJIbTaT
HOJMMEPHU3ALIH XUMHUYECKHE CBOMCTBA | 1€ATEIBbHOCTH.
IHoayuar KoMMyHHMKaTHBHBIE:
BO3MO’KHOCTh JIOTOBAapHUBATHCS O
HAYYMTBbCA: COCTAaBIISA | pacrpeieieHun QYHKIUH 1
Th YPaBHEHUS poJieil B COBMECTHOM
XUMHUUYECKUX PEAKIUH, | AeSITeIbHOCTU. PerynaTuBHbIE:
XapaKTepU3YIOIUX YMEHHUE OpPraHU30BbIBATh CBOKO
CBOIICTBa alleTUIEHAa | I€ATEIbHOCTh, BHIOMPATh
CpeICTBa IS peanu3aluu
LEJIEH.

67 Kucnoponconepx | Ognoaromusle | yueOHoe | Hayuares: OOcyxnaar | [IpeiMeTHBIE: aHAIU3UPOBATh
amue npeJesibHbIe 3aHATUE | b ONpEZeNIeHHUE U 0TOMpaTh HHPOPMALIUIO;
OpraHUYEeCcKHe CIIUPTHI. CIIUPTOB, OOIIYIO BBI/IBJKEHUE TUIIOTE3 U UX
BEIIIECTBA. OyHKIMOHAIBH dbopmyny ciupToB, 000CHOBaHME; IOCTPOCHUE

as rpymnma. ¢duznonornueckoe JIOTUYECKON LenH
MHoroatomHsbie JIEWCTBHE METAHOJIA U | PACCYXKICHUI.
CIIUPTHI. ATaHOJa Ha OpraHUu3M
KapGonoBsie Hoayuar KoMMyHUKaTHBHEIE: BEIOOD
KHCJIOTBI. BO3MOKHOCTh OCHOBaHUH U KPUTEPUEB C
Kapb6okcunpnas HAYYUTBHCH COCTABIIAT | LIEIBIO BbIIETIECHUS PU3HAKOB,
rpymmna. b YPaBHEHUS pPEaKIMi, | yMEHUE C TOYHOCTHIO
CrnoxHble XapaKTepU3YIOLINX BBIPa’kaTh CBOU MBICIIU B
a¢upsl. Mbuia CBOMCTBA CIIUPTOB COOTBETCTBUU C 3aJa4aMU U
Kupsr. Hayuarcs: onpenenst | ycloBUSMU KOMMYHHKAIIUH.
KanopuitHocth Th (OPMYIIBI
UL MYpaBbUHOM 1 PerynaruBHbIe: TpUHATHE U
YrieBonsl. YKCYCHOM KHCIIOT, COXpaHeHHe y4yeOHOM 3a1auu.

UMETb NPEJICTaBICHHUE

0 CJIOHBIX 3(pupax

Hayuarcs: onpenens

Th MOJIEKYJIIpHBIE

(bOopMyIbI TITIOKO3BI,

caxapo3bl, Kpaxmala,

LEJITHOJIO3BI,

KauyeCTBEHHYIO

PEAKIMIO Ha TIIHOKO3Y

U Kpaxmaii,

OMOJIOTHYECKYIO POJIb

TJIIOKO3BI U caxapo3bl

68

Pe3zeps.
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