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1. IlosicHHTE/NbHAA 3ATHACKA

PaBGouas mporpamMmMa 1o XHMHH A4 §-9 K1accoB COCTARIEHA B COOTBETCTBHH € TIPABOBBIMYU

H HOPpMATHBHBIMH JOKYMCHTAME

dcnepansrpii Jakon «O6 obpazosanun B Poccuiickolt denepatn» (or 29.12. 2012 . Ne 273-
d3);

denepanshbii 3akon or 01.12.2007 r. Ne 309 (pex. ot 23.07.2013 ) «O BHeceHMH HIMEHEHHH B
OTASTBbHEIE 3aKOHONATeNBHEIE akTh Poccnitckoii Qeaepalivd B 9aCTH U3MEHEHHS H CTPYKTYPBI
locynapeTeeBHOTO 00pa30BaTEIILHONO CTAHIAPTAY;

OGnactHoii 3axon ot 14.11.2013 & Ne 26-3C «0O6 06pazoBanni B PocToBCKOH 0OnacTHY;
IIpukas MaHoGpasosanna Poccun ot 05.03.2004 r. Ne 1089 «O6 yTeepauieHHHA heepansHOro
KOMTIOHEHTA FOCYJaPCTBEEHbIX 00PasOBATeHHAX CTARAAPTOB HAYANLHOTO OBIIETo, OCHOBHOIO
obmEro 1 CpeHEro {monHore) obmero 06pa3oBaHIA»;

[Iprka3s Muroebprayku Poccun or 31.03.2014 . Ne 253 «O6 yTeepxacHud derepansHOTo
nepetHs y4eOHHKOB, PEKOMEHIYEMBIX K HCIONh30BAHHIO NPH PeaTHIALHH HMEIOLIHX
roCYIapCTBEHHYIO aKKPeIATAITHIO 00pasoBaTe/bHbX IPOTPAMM HAYaATEHOTO OOIIEro, OCHOBHOTO
ofiuero, cpeaHene odmero ofpazorarns Ha 2014-2015 yueOubid roay;

Ipuxaz Munobpasosanus Poccrn oT 31 mexa6ps 2015 1 Ne 1576 «O BHeceHHn uaMeneHAH B
denepanbHEIi rocy 1apeTBCHHEIN 00Pa30BaTENLHEIH CTAHNAPT HAYAIBHOTO obmero
0GpazoBaHHS, YTREPHKIEHHEH IpHKa3oM MHHHCTEPCTRA 06pa3onanus U Hayky POCCHHECKOH
®egepaunu o1 06.10.2009 No 373»,

Tpukas Munucrepersa o0pasoBanus W Hayka Poccuiickoii Penepaunm ot 31 nexadps 2015 . Ne
1577 «O BHeceHHMH U3MEHEHKH B QeuepanbHElil ToCyIapeTReHHLIA 00Ppa3OBATeIEHBIA CTAHAAPT
OCHOBHOTO OGIIero 08pa3oBaHns, yTReDKICHHbLA IpHKasoM MUHHCTEpCTBA 00pasoBaHus A
Hayku Poccuiickoit ®enepaupn ot 17 nexabpg 2010 r. Ne 1897»;

Tpukas MunncTepcrsa obpasoranus o Hayk Poceniickoll ®esepaitem ot 31 nexabpst 2015 1. Ne
1578 «O BHECEHHH H3MCHEHHH B (eIepanbHEI TocYAapCTBERHBIH 06pazoBaTeIbHBIA CTAHIapT
¢pemHero oBmero o6pasoRaNHs, YTBEPXKACHHBIA IprAKa3oM MAHKCTEpeTEa 00pasoBaHys A
nayxu Poccnitcxoli @eacpanmu ot 17 mag 2012 1. Ne 413»;

ITpumepHas nporpaMmMa 1o NpeMeTy XHMHS CO3/dHa HA OCHOBE ARTOPCKOH NPOrpaMMsl 1o
xumuH 8-9 wiacew O.C. Iabpuenau, M.: Jpoda 2017

VYMK: 0. C. l'abpuensna: yaeGao-meroaaueckoe nocobue / O. C. I'aGpremsa. — M. : Hpoda, 2017.

TIpesMeT XHMHS HAXGIHTCA B HHBAPHAHTHOM (BapuaTHBHOM) wacTH YaeGHOro niana MBOY

Cambexkcxas COI .



Ha m3ydenne XHMHHE B 8 KJIacce OTBOAMTCA 2 yIeOHBIX Yaca B HEMEMO B TEYEHAE 35 HEACIb
00yueHHs — 67 9acoB 3a Tox (B COOTRETCTEHH C FOA0BbIM KAICHAAPHBIM IPAPUKOM).
Ha u3ytuense XuMuH B 9 Kitacce OTBOAUTCA 2 y¥eOHEIX qaca B HeAe/o B TeScHHe 34 Henenb

06yueHHs — 66 9acoB 3a rod (B COOTBETCTBEH € TOAOBBIM KANCHNAPHLIM IPadHKOM).

Ile/in peaTH3AUHE IPOTPAMMBL: AOCTIKEHHE OOYUAIOMMMECS PE3YJIBTATOR U3YUEHHA y4edHOro
upeaMeTa « XHMHS» B COOTBETCTBHH C TPeGOBAHMAME, yTRepRKICHHEMA deiepanbHbiv

rOCYNapcTBEBHBIM 06pa30oBaTeIbHEM CTAHIAPTOM OCHOBHOIO 001ero o0pasoBaHms.

TaauaMH peaTH3alHu NPOrPaMMBl yIeOHOTO IPEIMETA ABIILIOTCS:

e  HOPMHEPOBAHHE MEPROBAYATHHEIX CHCTCMATH3HPOBAHNKIX TPEAICTABICHUH O BEMECTBAX, AX
TIpEBPANIEHHAX M NPAKTHIECKOM TIPHMEHEHUH; OBNANEHUC NOBATHHHBIM ANIAPATOM K
CHMBOJHYCCKHM H3LIKOM XHMHH;

e  0OCO3HAHHE OOLEKTHRHOMN 3HAYMMOCTH OCHOB XHMAYECKOH HAyKH Kak 00J1acTH COBPEMEHHOrO
£CTECTBOZHAHMUSA, XMMHUECKHX NPEBpAaMeRHA HEOPraHHCCKEX K OPraHMMeCKHX BEILCCTR KaK
OCHOBE] MHOTHX SRISHUN KHBOU H HEXHMBOU NIPAPOIIHL; YTNYONEHHE IPEACTABICHEH O
MATEPHAIILHOM ¢AHHCTBC MHpA,

e  OBJAJCHHE OCHOBAMH XUMHYUECKOH IPAMOTHOCTH: CTIOCOGHOCTBIO AHATH3UPOBATE H
0BBLEKTHBHO OLIEHHBATS XKUIHCHHEIE CATYANUH, CBAIAHHBIC ¢ XUMHEH, HABLIKAME O¢30I1aCHOTO
obpallcHES ¢ BEMECTRAMH, HCIONb3ySMBIMH B TIOBCE/MHEBHOH JKU3HK; YMCHHEM aHATH3RPOBATE
ILIZHHPOBATH 3KOJIOrHIeCKH De30MacHoe N0BCACHHE B DX COXPAHCHHA 310POBRA B OKpYXKalOIIeH
cpensr;

¢  (HOPMHPOBAHKC YMEHHH YCTAHARNUBATE CBA3H MCKIY PEanbHO Hab:TI0/1aeMBIMH
XHMHUCCKMMH SRISHHAMH ¥ IPOUSCCAMH, MPORCXOSIIMMH B MAKPOMHDE, OOBACHITH IPU-KHEL
MHOroo0pazis BEIECTB, 3aBUCHMOCTD HX CBOHCTR OT COCTARA H CTPOCHHUA, 4 TAKKE 3aRHCHMOCTE
TpHIMEHEHHS BEIECTB OT KX CBOHCTB;

*  NPUOOPETEHHE ONBITA HCTIOIB30RAHHS PA3THUHEIX MCTONMOB HAYHIEHHA BEMICCTE.
HaGIOACHHS 32 HX TIPEBPAIEHAMHE [IPH [IPORCASHHM HECTIOKHbIX XMMHAIECKHX IKCIIEPUMCHTOB C
HCTIONB30BAHHAEM 1a60paTopHoro o6opyAvBaRHA H IPROOPOB;

e  (oOpMHPORAHHE NPEICTABICHHH O 3HAYEHIH XHMUIOCKOW HAyKA B PEIICHH COBPCMERHAIX

IKONOTH4YECCTKHX npoﬁneM, B TOM YK€ B OPSAOTRPAIMEHHEN TEXHOICHHBIX W SKOIOTHHCCKHX

KaTacTpoi.

3HAUHTEIBHOS MECTO B COTEPKAHHH Kypca OTROTHTCA KMMHHUECKOMY JKkcTiepimenty. Ou

no3ponseT CHOPMUPOBAT Y YIAMHUXCA CICHHATBHBIC TPEMETHDIC YMCHA padoTaTh ¢



XVMAYECKHMH BEHIECTBAMH, BHITOMIATE IPOCTHIC XMMUYECKHC OMBTHL, HAYYHTH HX He3onacHoMy u
IKOJOTHYECKH IPAMOTHOMY OOpAILESHHIO © BCICCTRAMHE B ORITY ¥ HA MPOHIBOACTEC.
Kypc xuMuH 8 Knacca m3yyaeTcs B JBa 3T4na,

TlepBoIii 2Tan — XHMHS B CTATUKE, HA KOTOPOM PACCMATPHBAIOTCH COCTAB H CTPOSHHE aTOMA H
pemecTBa. Ero 0CHOBY COCTABISIOT CBCACHHS O XHMHYECKOM DIIEMEHTE 1 GopMax ero
CYIICCTBOBAHMA — ATOMAX, H30TONAX, HOHHX, LIPOCTBIX BEHIECTRAX U MX BKHERINHX COCIHHCHHSIX
(OKCHIAX H ApYrHx OHHAPHBIX COCAMHEHUAX, KHCIOTAX, OCHOBAHUSX H COMAX), CTPOSHHH BEUIECTBA
(THDOJIOTHH XUMHYECKNX CBA3EH H BHIAX KPUCTAUINICCKHX penIeToK).

Bropoii sTant — XHMHAA B IHHAMHAKE, HA KOTOPOM YYAllHecs SHAKOMATCA ¢ XAMHIECKHMU
peakisaMu Kax QYHKIHeH cOCTaBa W CTPOCHAS YYACTRYIOMMX B XHMHICCKHX [IPCBPAlCHAAX
Belects U HX knaccaduxanuu. CRoficTBa KHCAOT, OCHOBAHHE H CONEH Cpasy pacCMATPHBAIOTCA B
CReTE TEOPHH HJIEKTPOJIHTHYECKOH grcconmami. KpoMe Toro, cuoicTBa KHCTIOT | conelt
XAPAKTCPHIYIOTCA Tak#He B CBETE OKHCIHTE/IBHO-BOCCTAHOBHTENEHEIX IPOLECCOB.

B kypce 9 wiacca BHagane oGo0IIaoTes 3HAHNA yJaluHXes 00 Kypey 8 kmacea, anoteo3om
xoToporo sangercd [lepuoaudeckuit sakon u Ilepnomieckas CHCTEMd XHMHHICCKAX MEMEHTOB L.
U. Meuacneesa. Kpome Toro, 0600Ma0Tcs cBEAEHAA 0 XAMARSCKHX PEAKIKAX A HX
knaccHMKAIHH — 3HanHs 06 YCIOBHSX, B KOTOPBIX IIPOSBAMIOTCS XHMUHECKHe CBORCTBA BEIICCTS,
H criocofax yNpaBleHHs XHMHYCCKHMHA IPOIEecCaMi. 3aTeM pacCMaTpUBarOTCA obimme CBOACTBA
METHLIOB M HCMETALIOR. TIpUBOIATCA CBOHCTBA IMETOYHEIX H IMEN0YHOIEMEbHEIX MCTAILIOR K
raoreHoR (MPOCTHIX BELIECTB H COCAWHEHAH raloreH0B) Kak Hanbosee IPKHX IPEACTABHTENCH ITHX
KG1ACCOB MICMEHTOB H WX CPARAHTENbHAS XapaKTEPHCTHEKA. B Kypce nonpofHo paccMATPHBAIOTCS
COCTAR, CTPOEHHE, CBOHCTBA, MONYYECHHUE ¥ MPHMEHECHHUC OTICTBHBIX, BAXHBIX B XO3AHCTREHHOM

OTHOLICHHH BEmecTs, 00Pa30oBaHHbIX MEMCATaMH 2—3-TO NEPHOA0B.
O6man XapAKTEePACTHKA YIe0HOoro npeaMera

B cooTBeTcTBAN ¢ DelepalbHbIM TOCYAAPCTBEHHEM 00PE30BaTCIIEHEIM CTAHAPTOM OCHOBHOID
obimero o6pa3oBaHHs yIaIrHecss JOMKHEI OBIANCTE TAKAME TIO3HABATEIBHBIMH yacOHEIMH
JACHCTBHAMH, KaK yMeHde GOPMYIHPOBATE TPODIEMY H FHOOTE3Y, CTARHTE LENH H 33135H, CTPOATS
IUIaHK JOCTIDKCHAS Henedl U PEenHs TOCTABICHHBIX 38134, HPOBOIUTE IKCTIEPHMEHT 4 Ha €10
OCHORE JEJIATh BBIBOIBI H YMD3AKTIOUEHHS, IDSACTABIATE WX H OTCTAHBATL CBOKO TOYKY 3PEHHIL.
Kpome Toro, yqamuecs JOIKHEL ORTANETE IPHCMAMH, CBA3GHHBIME € ONPEICICHUEM OOHATHH!
OTpPaHHHYMBATL HX, OIKCHIBATE, XAPAKTEPH3OBATE K cpaBuysars, CIeI0BATENEHO, IPH HIyHCHHH
XMMHH B OCHOBHOM HIKONE YIAIMECH JOMKHE] OBIANETh Y4eOHBIMH NCHCTBHAMH, TIO3BONIOLIHMH
MM JOCTHYb SHYHOCTHBIX, MPEIMETHEIX H METALPSIMETHLIX 00PalOBaTC/IbHBIX PE3YNLTATOB.

B cHcTeMe eCTeCTBCHHOHAYYROTO 00pa30BAHMA XUMHA KaK yHeOHEI peaMeT 3aHUMacT BasKHOeS

MECTO B MO3HAHHEA 32KOHOB OPHPO/BL, POPMHPOBAHHN HayIHOH KAPTHHE! MEPA, CO3JaHAH OCHOBL



XHMHYIECKUX IHAHMAMN, HeoOXOIMMBIX L% I0BCEIHEBHOH XW2HA, HABEIKOB 310POBOr0 K §¢30MacHOro
LIS 4€10BEKA M OKPYXAtOMme ero cpefibl 06paia JKH3HM, a TAKKE B BOCTTHTAHHH KONOTHIECKOH
KYTETYPBI.

¥ CHEHIHOCT A3YIEHHS XMMHAH CBA3aHA C OBJIAJICHACM XHMHYECKUM S3BIKOM, COOLOACHHCM
npasun Ge300acHOR paboTH! MPH BBIMOMHEAMH XHMHYCCKOrO IKCOCPIMEHTA, OCOIHAHHEM
MHOCOYHCICHHETX CBA3ei XHMHH ¢ SPYIHME [PEMETAME TIKOMLHOTO Kypea.

TIporpaMma BKTHOUAET B Ce6s OCHOBE! HEOPraHM4ECKOH | OpranHdIecKol XumMuK. [aBHol HiccH
NpOrpaMMBl ABJIAETCA CO3AaHue 6a30BOTO KOMILIEKCA ONOPHBIX SHAHHH 110 XHMHH, BRIDAXEHHEIX B
¢$opme, COOTBETCTBYIOMEHN BOIPACTY 00YYAROIIHXCH.

B coep:xanuy TaHHOIO Kypea NPeACTABIEHEl OCHOBOIONAI atOIHE XUMIICCKHE TCOPETHHCCKAS
IHAHMA, BTIOYAIONIHE A3YUYEHHE COCTABA H CTPOSHUA BEMECTB, 3aBHCHMOCTH HX CBOHCTB OT
CTPOCHHS, IPOTHO3UPOBAHHE CBOMCTE BEMIECTB, HCCIICIOBAHME 3aKOHOMEPHOCTCH XHMHHECKHX
TpeBpalen il 1 NyTel YIPABICHHA HMH B TIeNAX OJMYHEHUA BENICCTB H MAaTEPHANIOB.

TeopeTHUECKYIO 0CHOBY H3YHUEHHA HEOPTaHMHECKOH XAMHH COCTABILACT ATOMHO-MOTEKYIIpHOE
yuenue, [lepuogruecknii sakon /T W. Menizeneesa ¢ KpaTKUMH CBEACHUAMHE O CTPOCHHH aTOMa,
BHAAX XHMAYECKOH CBAZH, 3aKOHOMEPHOCTSX TIPOTEKAHMSI XHMUYESCKIX PEAKITHA.

B u3yueHHYW Kypca 3Ha9HTeNEHAd POlb OTBOAMTCS XHMHGECKOMY 3KCIICPHMCHTY: HPOBEASHHIO
NPaKTHYECKHX | NabupaTopHEX paboT, ONUCAHMIO PE3YNLTATOB YUCHHYECKOTO SKCIICPHMERTA,
cOGILOACHHIO HOPM B IIpaBAJ $e30nacHON paboThI B XMMHIECKOH siabopaTopy.

Peany3anus TAHHOH MPOTPAMMEL B IIpoLecce oS ydenHst TIO3BOIMT 00y 4aIOIMHMCA YCBOHTD
KTIOUEBbIE XAMUYSCKHE KOMIICTERIMA H IIOHATEH POJIb H SHAYEHIE XHUMHEH CPEAK JPYTHX Hayk O
OpHPOJE.

Hsyuckue npenmera « XUMES» B 4aCTH (GOPMAPOBAHIA Y 00YHArOITUXCA Hay<HOr0
MUPOBO33PEHHSL, OCBOCHHA OOLMIEHAYIHEIX METO0B (HaOIIONeHIE, H3MEPEHHE, IKCTICPHMEHT,
MOZC/IHPOBAHNE), OCBOEHHA NIPAKTHICCKOTO MPAMEHEHHA HAYIHEIX 3HAHHH OCHOBAHO Ha
MEXTPeIMETHBIX CBA3AX C TPEIMETAMH: « BHOJIOrHaY, « [eorpadus», «Mctopusy, «JinTeparypar,
«MaTteMaTHEa», «OcHOBE 0¢30NACHOCTH KH3HEACA I CIIEHOCTH), «Pycckuii 131K, «DHIHKAY,
«IKOIOTH?.

Ouncanne MecTa y1efHOro IpeIMer2 B yIe0noM miane

1lporpamMma Kypca XMMKH IS OCHORHOM IIKO/IB] paspalaThBanack ¢ YI€TOM ICPROHAYATEHEIX
HpeACTARICHHHA, NMOMYUYEHHBIX YJAITAMUCS B HATANEHOH LIKONC NPA A3y HEHHE OKPYKAKOTIETO MEPA.

[porpamMma xOTA W HOCHT ODIIEKY/IXTYPHBIH XapaKTEP K HE CTABHT 3a71aTy apoheCCHORATBRON
NO/TOTOBKH YHAUIHXCS, TEM He MEHee, NIO3BONSCT MM ONpPe/IENHTLES © BEIGopOM npotusna oGydeHus
B cTapinesi MKone.

B y4eGHoM Tinane Ha ocBoeHue yaehHoTo NpeaMera «XHMAS» HA YPOBHE OCHOBHOTO ofmero

o6pazoanus oTROmMTCS 138 wacos u3 pacdera: 70 qacos — 8 K1acc, 68 yacos — 9 wiacce.



Fona o6yuenns Kon-so 4acoe B Kon-po yaeOHBIX Bcero vacos 3a

HENETIO neJenh yueOHBIA oA
R wiace 2 35 70
9 kmace 2 34 638

138 yacos 3a xkypc

TLIaRHpyeMbIe pPe3yasTaThl 00y4enns « XHMAA»
JlesTENLHOCT 06PasoBATENBHOIC YUpEKIeHHS obmero ofpasosanus B 00y4eHUH XHMHH JIOIDKHA

OBITH HATIPABIEHA HA AOCTIXKEHHE 00YJAIOMMMHECH CIICIYIOINHX TAYHOCTHLIX DC3YJILTATOB!

1. Poccuiickasd rpakIaHCKas HICHTHIHOCTS (TTATPHOTHIM, yBameHnue Kk OTedeCTBY, K IPOMIOMY H
HACTOSIEMY MHOTOHANMOHANLHOTO Hapoaa Poccyy, 9yBCTRO OTBETCTBEHHOCTH M JOIITa HEpen
Ponunoi, uaenTHGUKanmms ceba B kadecTRe rpaxJaHuHa POCCHH, cyOBEKTHRHAS 3HAYHMOCTD
HCTIOTB30BAHNA PYCCKOTO S3HIKA H A3bIKOB HAPOXOB POCCHH, OCO3HAHHE H OLIYINCHHEE THIHOCTHOH
COTIPHYACTHOCTH cyable poccHiickoro Hapoaa). (co3HaHue ITRHYCCKOH NPHHAIEAKHOCTH, 3HAHIC
MCTOPHH, 351Ka, KYIETYPbl CBOSIO Hapoa, CBOSTO Kpasi, OCHOB Ky/ILTYPHOTO HACTE s HAPOXOB
Poccuy B 4eN0BEUeCTBa (HAGRTHYHOCTE HeJIOBEKa ¢ POCCHACKOM MEOTOHAIHORAILHOH Ky IBTYpoH,
CONPHYACTHOCTD MCTOPHH HapOJIOR H FOCY/IapCTB, HAXOAUBIIHMXCS HA TEPPHTOPHH COBPEMEHHOH
POCCHW); HHTEPHOPU3ANHSA I'YMAHHCTAYECKHX, NEMOKPATHIECKHX B TPAIMIHOHHKIX IeHHOCTER
MHOMOHALHOHATBHOTO poccuitckoro ofmecrsa. OCo3HaHHOE, YRAKHTENLHOE H J00POKEIATENRROE
OTHOUIEHHE K HCTOPHH, KyIbTYDE, PETHTHIL, TPAIHIIHIM, ¥36KAM, TIEHHOCTAM Haponos PoccHH 1
HAapOJIOB MHPA.

2. [OTOBHOCTB H COOCOBHOCT 0OYUAIOIEXCA K CAMOPa3BHTHIO M caM000pa3oBaHKI0 HA OCHOBE
MOTHBaTAH K OOYIEHHIO 1 NO3HAHHIO; TOTOBHOCTDL U CHOCOOHOCTE OCOIHAHROMY BRIGODY K
NOCTPOCHHK AanbAelielt HEIHBHAYaIbHOH TPASKTOPHE oOpazopanid Ha 6a3e OPUENTHPOBKH B
MHpe podreccHil B NPOGEcCHOHATHHAX IPeIIOYTECHHHA, ¢ yUeTOM YCTOWIHBBIX MO3HABATENBEHEIX
HHTEPECOB.

3. Pa3suT0e MOPANHLHEOE CO3HAHKE H KOMITETEHTHOCTD B PEIICHUH MOPAIBHBIX npobiieM Ha OCHOBE
JIXYHOCTHOTO BRIGOpa, POPMHPOBAHHE HPABCTBCHHEIX 9YBCTB H HPABCTBEHHOTO NMOBEICHHA,
OCO3HAHHOTO ¥ OTBETCTBERHOIO OTHOMIEHH K COOCTBEHHBIM MOCTYIKAM {CNOCOOHOCTR X
HABCTBEHHOMY CAMOCOBEPIICHCTROBAHMIO; BEPOTEPIAMOCTD, YBARKHTEIBHOC OTHOMHCHHE K
PETAIAO3HEIM dyBCTBAM, B3rHLIaM MOJeH UIH HX OTCYTCTBHIC; 3HAHHE OCHOBHLIX HOPM MODAIH,

HPABCTBCHHBIX, TYXOBHBIX HICANO0B, XPAHUMBIX B KYIETYPHBIX TPAAUIMAX HAPOJI0B PoccHn,



FOTOBHOCTE HA HX OCHOBE K COZHATEILHOMY CAMOCTPAHHYCHHIO B OCTYNIKAX, HOBEACHHH,
pACTOYMTE/IHHOM NOTPEOHTEINBCTRE; CHOPMHUPORAHIIOCTS IPeCTABICHIH 06 OCHOBAX CBETCKOH
ITHKH, KYTLTYPHI TPATHIMORHDBIX PEJMIHI, HX POIH B Pa3BHTHN KYTLTYPEl ¥ HCTOPHM PoccHE H
4eJI0BEYEeCTRA, B CTAHOBIEHHAH TPaX/1aHCcKoro obmecTsa ¥ POCCHICKOR rocyJapCTREHHOCTH,
NONMMAHHE 3HAUEHHSA HPABCTBEHHOCTH, BEPH] H PEIHIHH B XH3HH 9€10BCKA, CEMBH B 00IIECTRa).
ChopMUpPOBAHHOCTE OTBETCTBEHHOIO OTHOIECHUS X YYEHHIO; YBAXKUTEILHOT0 OTHOLIECHHS K TPYAY,
HaNW4He ONBITA YYACTHS B COMMANRHO 3HAYHMOM TpyAc. Oco3Hanke 3HAYEHHS CEMBH B HU3HH
YENOBEKE H 001LECTRA, NPHHATHE ICHHOCTH CEMENTION JKHU3HH, YBAKUTETLHOC H 3aboTMHROE
OTHOINIEHHE K 9IeHAM CBOEH CeMbH.

4. COpMHPOBAHHOCTS HETOCTHOTO MEPOBO3IPEHNS, COOTBETCTBYIOIIETO COBPEMEITHOMY YPOBHIO
PA3BHTHS HAYKH ¥ OOMICCTBCHHOH NPAKTHKH, YHHTHIRAIONIETO COLHAILHOE, KYIBTYPHOE, 35IKOBOE,
AYXOBHOE MEOTo0Opa3Ae COBPEMEHHOTIO MHPA.

5. Oco3HAHHOE, YBAXKATSIBHOE H N00pOMKETATENbHOE OTHOLIEHHC K IPYTOMY HENIOBEKY, €T0
MHEHWIO, MEPOBOI3PEHHIO, KYIABTYPE, A3BIKY, BEPE, TPX/IaRCKOH Ho3HUKA. ['0TOBHOCTD H
CHOCOOHOCTE BECTH JAKATAr ¢ APYTUMHE TIONBMH U JOCTHIaTh B HEM B3aAMOTIOHHMaHHA
(mneuTAGHKaNESA cebs KaK noHONpaBHOTo CyOBeKTa OOIIEHH, FOTOBHOCTD K KOHCTPYHPOBAHHIO
ofpaza napTHepa MO AMATOTY, TOTOBHOCThL K KOHCTPYHPOBAHHIO 06pa3a NOMYCTHMBEX cnocofoB
JMHATIOrd, FOTOBHOCTE K KOHCTPYHPOBAHMIO TIPOLIECCA AMATIOra KK KOHBEHIIHOHHDOB2HHSA HHTCPCCOB,
MPOLENYP, FOTOBHOCTE H CIOCOOHOCTR K BEAICHHIO IEPETOBOPOB).

6. OCBOSHHOCTE COMANIBHBIX HOPM, TIDARK IOBEIEHNAS, POJIeH H POPM COLHANBHON KH3HA B
rpynnax M coobmecTsax. Y4acTHe B IKOJIBHOM CAMOYIIPABTICHHH H ODIMECTBEHHOH XU3HH B
TIpenenax BO3PACTHBIX KOMICTCHIMH ¢ YYETOM PETHOHANBHLIX, ITHOKYIBTYPHBIX, COUHATBHBE H
IKOHOMHAYECKHX ocofenrocTed ((POpMHpOBAHAE TOTOBHOCTH K YHACTHIO B IPOUECCE YHOPAA0UCHAR
COMMATBHBIX CBA3¢H U OTHOMCHHH, B KOTOPHIE BKIIOYESHEl ¥ KOTOPEIE GOPMHAPYIOT CAMH YHAIHECH,
BKTIOUEHHOCTE B HEOCPEACTBEHHOE M'PaXkIaHCKOE YHACTHE, TOTOBHOCTE YHaCTBORATE B
HH3HEACATSIHLHOCTH MOMPOCTKOBOTO 00MmEeCTBEHHOTO 00BEAHHEHHS, NPONYKTUBHO
BIAHMOZENRCTBYIOIENO C COMHANBHOH CpeNol H COUMAILHEIMA HHCTHTY TAMH; HoeHTHpUKanus ceds
B KaucCTBE CyOBEKTa COLMANBHEIX Ipe00pa3oBaHui, OCBOSHHE KomneTedTHOCTEH B chepe
OpraHH3aTOPCKOi ACATEIBHOCTH; HHTEPHOPHIALMY UEHROCTEH COMIATENLHOrO OTHOICHHA K
oKpYyXaoinedl AeHcTBATENPHOCTH, ICHHOCTEH CONHAIBHOID TBOPICCTRA, [ICHHOCTH [IPOIYKTHBHOH
OPTAHH3AIIMA COBMECTHOH ACATE/IBHOCTH, CaMOPEANHIaliy B IPYNIIC ¥ OPTARH3ANNH, USHHOCTH
«APYroro» KAK PARHOTIPABHOTO HAPTHepa, (OpMHpORaHHE KOMNCTEHIHH aHATH3A, TPOSKTHPOBAHM,
OPraHH3aIHN JEATENLHOCTH, PedICKCHH MIMEHEHWH, CTIOCO00B B3aMMOBRITOIHOTO COTPYARKHSCTRA,

C1OCOB0B Peann3aHy COOCTBEHHOTO IMASPCKOTO NIOTEHIHANA).



7. ChopMHPORARHOCTS TICHHOCTH 370pOBOro M Gezonacuoroe obpasa )KAIHA; AHTEPHOPH3ALNA
NIPAaBH/I MHIHBMOYANLHOTO H KOJUIEKTHBHOrC 6e30acHOro NOBCACHHS B 9PE3BbHANHBIX CHTYAIMANK,
YTPOKAOTIHX XHIHH H 3TOPOBLIO Mo/, IPaBA OBEIEHHS HA TPAHCIIOPTE H Ha JIOPOTax.

8. Pa3BHTOCTE 3CTETHUECKOTO COSHAHNSA Hepe3 OCBOEHHE XYJ0KECTBEHHOTO HACIEAUA HAPOAOB
POCCHH M MUDA&, YBaKSHHE K BCTOPHE KyTBTYPH cBoera (JTedecTra.

9. ChopMHPOBAHHOCTDb OCHOB 3KOI0THYECKOH KYJIBTYPBL, COOTBETCTBYIOMEN COBPEMEHHOMY
YPOBHIO IKOJTOTHIECKOT0 MBIIIUIEHHS, TIATAYHE ONEITA 3KOJOTHHECKH OPHEHTHPOBAHHOH
PedQUIEKCHBHO-OLICHOMHOE X NIPAKTHYECKOH ASATENEHOCTH B XH3HEHHEIX CUTYAIHAX (TOTOBHOCTD K
UCCASNOBAHMIC TIPAPO/H, K 3AHATHAM CEJIbCKOXO3AHCTBEHABIM TPYAOM, K Xy T0KECTRCHHO-
ICTETHYECKOMY OTPKCHHIO PHPOIBI, K 3aHATHAM TYPHIMOM, B TOM YHCIIE 3KOTYPU3MOM, K
OCYMECTBJIEHHIO OIPHPOIOOXPAHHOH 1S TETEHOCTH).

MeTanpeamMeTasIx pe3yaAbLTATOR!

MeranpeamMeTHRIC pe3yIbTaThL, BRIOYAI0T OCBOSHREIE 00YIAIONTUMHECA MEKIIPECAMETHEIC
[OHATHA M YHHBEPCANbHEEIE ydeOHLEe JeHCTBUS (DETYILATHBHbIE,

[I03HABATEIILHBIC, KOMMYHHKATHBEBIEC).

Mexknpenmerasiec NoAATHS

VenopHeM GOPMUPOBRAHHS MEXTIPEIMETHBIX IOHATHI, HAIPAMEp TAKAX Kax cHcTema, hakT,
3aKOHOMEPHOCTD, (DCHOMEH, AHAIHN3, CHHTEe3 SRISETCA OBIANCHHE 00y 4aI0lHUMHCA OCHOBAMHA
9HTATEARLCKOH KOMIETEHLHH, IPUOOPETEHAS HABLIKOB paboTs! ¢ HHPOPMALMEH, yuacTue B
NPOCKTHOM JIeATENLHOCTH. B 0cHOBHO! mKko.ae Syzer apogoixesa pabora 0o GOPMHPOBAHKIO H
PA3BUTUK) OCHOB THTATEILCKOH KomMmeTeHIMA. O0yyaronecs 08NANCKOT TICHHEM KaK CPEICTROM
OCYINECTRIEHHS CBOMX JATHHEHAIINX IIAHOB: [IPOROIDKEHAA 06pasoRanus H caMo00pasoBaHud,
OCOIHAHHOTO TIAHKPOBAHHS CBOETO aKTYANBLHOTO H IICPCISKTHBHOIO KPYTa 9TEHHS, B TOM THCIIC
JOCYFOBOTO, HOIOTOBKH K TPYAOBOH H CONMATLHOM JEATENLHOCTH. Y BHUTYCKHHKOB OyAST
chOpMHPOBaHA MOTPEOHOCTh B CHCTEMATHICCKOM YTSHWH KaK CPEICTBE NIO3HAHUS MUpa ¥ ceOF B
3TOM MHpE, TAPMOHW3AIIHHA OTHOINEHHE Ye/IOBeKa i 0bmecTra, co3nannd obpasa «nortpedHoro
Oyaywero».

TTpy B3yueHHH XHMEK 00y4AIOMIHECS YCOBEPIIEHCTRYIOT NPHOOPETERHLIC HA [ICPBOM YPOBRHE
HABBIKH padoTnl ¢ ARGopManued 1 nononaar ux. OHH cMOryT paloTaTh C TEKCTAMH,
npeo6pa3oBpIBATL M HHTEPOPSTHPOBATE COMIEPRKAITYIOCS B HUX HHGOPMAIHIO, B TOM YHCIE:

* CHCTEMATH3HPOBATE, CONOCTABITE, AHANHIHPORATh, 0000MIATE H MHICPIPETEPOBATL
AHGOPMAINIY, CONEPRAIYIOCS B FOTOBLIX HEQOPMAITHOHHEIX 00heKTaX;

* BLIIENSTH FIABHYKO H M3OBITOMHYIO MHGOPMATIHIO, BEITONHSTH CMBICIIOBOC CBEPTHIBAHKE
BBLUICHACHHBIX (PAKTOB, MBICTER; IPeACTABIATE HHPOPMALIMIO B CXATOH crosecHOH (opme (B BHAC
NJIaHa HIH TE3UCOB) B B HANIANHO-CHMROTHIECKOH Qopme (B BEIe TabmAl, rpadHIecKnx cxeM H

AHarpaMM, Kapt NOHATHA — KOHIIEIITYANTLHLIX JHAIPAMM, OLIOPHBIX KOHCI’[CI{TOB);



* 3AM0JTHATE H NONOJIHATE TAOMAIE], CXeME], IHATPAMMEL, TEKCThL

B xone uayueHnsd XHMHH 00y9aou@ecs NpHoGpeTyT 0NLIT MPOEKTHOM JeSTeTbHOCTH Kax
ocoboit GopMbl yaebnoil paboTsl, cIOCOOCTBYIOMEH BOCIHTAHHIQ CAMOCTOATETBHOCTH,
HHAIBATHRHOCTH, OTRETCTBEHHOCTH, NOBENNEHAIO MOTHBALKHE H 30¢eKTHBHOCTH yIeOHOH
IEATEIBHOCTH, B X0A€ PEATHIALHH HCXO,THOTO 3aMBICTIA HA MPAKTHIECKOM YPOBHE OBJIALCIOT
YMEHHEM BRIOHPATH A7/IEKBATHEIE CTOSTIEH 3a0ade CpeacTsa, OPHHEMATE PEINCHHA, B TOM JHCIIE H B
CHTyanHsaX HeonpeaenéaHocTd. OHH IIOYYAT BOMOKHOCTE PA3BHTE CLIOCOOHOCTS K paspaboTke
HECKOJIhKHX BAPHAHTOR pelMendH, K TOMCKY HECTAHAAPTHRIX PCITCRHMA, [IONCKY ¥ OCYINECTBIEHHIO
Haubonee IpHEMIEMOT(O PellleH .

[TepeueHs KIIOMEBBIX MEKIPEAMETHBIX IOHATHI ONPEEsAETC B X0A€ paspaboTKH OCHORHOMH
06pazoBaTebHON [IPOrpaMMEl OCHOBHOTO 0BIero 06pa3oBanns 06pa3oBaTeabHON OpraHA3anid B
3ABHCHMOCTH OT MATEPHANTEEQ-TEXEMIECKOrO OCHAILCHHA, KaJpOBOTO FOTEHLHANA, ACMONB3YEMbIX
METOA0B paboTe B 06pa3oBATENBHBIX TEXHONOTHH.

B cooteerctran BIOC 000 BRIENAIOTCH TPH IPYNIIBL YHHBCPCATBHBIX Y4eOHBIX JeHCTBHM:

PErYINTUBHEIE, 103HABATEI/ILHEIE, KOMMYHIKATHBHEIE.
PeryasTasanie YY1

1. YMeHHE CaMACTOATENBHO OTPENETITE et o0ydcHus, CTaBHTh B GOPMYTHPOBATE
HOBKLIE 331a9H B y4e0€ H NO3HABATE/ILHOH ACATCIPHOCTH, PA3BHBATE MOTHBE! H HHTEPECH CBOCH

H03HABATEIILHOMH AesTenprHocTH. O0yualomuica cMoxKer:

. AHATH3HPOBATR CYIMECTBYIOIME H ILIAHKPOBATH OyaymHe o6pa3oBaTeNnbHbie pe3y AbTaThl;
] HICHTAQHAIHPOBATE COOCTBEHHDIC NPOBICMEI B ONpeIeNsTh TTABHYIO IpodaeMy;
. BRUIBHIATh BEPCHM pelIeHHd npodneMel, GopMyIHPOBATE MHTIOTE3H], IPEABOCXHINATS

KOHEYHbIH pe3ylbTaT;

. CTABHTH IICJib ACSTENBEHOCTH A OCHOBE OLpPCACICHEOH IPODIEMB! H CYIIECTBYOWHX
BO3IMOKHOCTET;

. dopMyTHpoBaTL yueSHble 338491 Kak Mary JOCTHKEHH NOCTABICHHOH NEH
OEATE/ILHOCTH;

. 0BGOCHOBEIRATE NEEBEIE OPECHTHPE! B IPACPUTETH CCLLTKAME HA HCHHOCTH, YKA3hIBas H
000CHOBBIBAK JIOIHUECKYTO TIOCTeOBATENHOCTH LIATOB.

2. YMEHHE CAMOCTOATENBHO IUIAHHPOBATE IIYTH JAOCTVIKESHHS eIeH, B TOM “HC/Ie
aNL TEPHATHBHLIE, OCO3HAHHO BHIOMPATE Hanbosee 3 PeKTHBHBIE CIOCOGh! pemIeHHs y4eOHBIX K
1103HABATENBHLIX 3a7a4. O0yuarouuics CMOXKET:

. OIpenesiTe HeOOXOMAMBIE NeHCTRIE(S) B COOTHETCTBHH ¢ yueOHON H TIO3HABATE/ILHOH
janaueH ¥ COCTABIATE ANTOPHETM HX BBEIOHEHMIA,

. 06OCHOBEIBATH M OCYIIECTBIATH REIGOp Haubonee 3G GeKTHRRBIX cNOcobOB pELICHHS



yueDHBIX H O3HABATEIBHEIX 337124,

. OTIPEAENATL/HAXOMHTE, B TOM HHCJIC H3 JIPEIIONCHHBIX RAPHAHTOB, YCIOBKA AT
BBLIMOJHEHHS YieOHOH U NO3HABATENRHONW 3A1aH;

. BbICTPAHBATE KH3HEHHBIE TUIAHE] Ha KpaTkocpo4dnoe Oyyinee (3adBNATL LElNeBbe
OPHEHTHPEI, CTABATE AN€KBATHRIC MM 3a1a9H U NIpeUTarath AeHCTBHS, yKa3siBas ¥ 0DOCHOBKBAA
JOTHYECKYHO TIOCNEIOBATELHOCTE MATOB );

U BHIOHPATH H3 TIPEIONEHNED: BAPHAHTOB H CAMOCTOATEIRAO HCKATh CPECTBA/PECYPCHI

JUTS pelllenns 1a0a4k/ JOCTAKEHAS 1,

. COCTABJIATD ILIAH pelncHAs npobnems! (BLIMONHEHNA [IPOSKTa, HPOBCACHHS
HCCACIOBAHHA );
. OMPENeNaTh MOTEHIHALHBIC 3aTPY JHCHHSA TIPH PEMEHHH yyeGHOH ¥ O3HaBaTeThHON

3aa4d H HAXOAUTh CPEACTBA I WX YCTpaHEHH,

. OIMBCEIBATH CBOH OITHIT, 0hOPMIIAS €r0 LI NEpeIad IPYTHM JOIAM B BHIEC TCXHOIOTHA
pelieHHs MPAaKTHYECKHX 33134 ONPEACTeHHOrO KTacca;

. IUIAHHPOBATE M KOPPEKTHPOBATR CBOIO HHIHBHIYANLHYIO 00PA30BATENEHYIO TPAEKTOPHIO.

3. YMeHHE COOTHOCHTE CBOH JACHCTBHA C NTaHHPYEMEIMH PE3YIbTaTaMH, OCYINECTRIATE
KOHTPO:1b CBOEH ACATENFHOCTH B IPONECCE NOCTHXKEHUN PE3YIbTaTa, ONPERenaTh cr0Co0EI
JCHCTBAH B paMKaX MPEI0AESHHBIX YCIOBHHA 1 TpedoRanuil, KOPPEKTHPOBATE CBOH ACHCTBHA B
COOTBETCTBHH C H3MeHstomeHcs cutyanneii. 0y aolMics CMOXKeET!

. ONPEIEIATH COBMECTHO C NIEJArOTOM # CBCPCTHHKAMH KPHTEPHH ILIAHHPYCMBIX
PE3YILTATOB U KPHTCPHA OLEHKH cBocH yuebHOl aedTebHOCTY,;

. CHCTEMATH3HPOBATH (B TOM YHCTE BRIGHUPATH IPHOPHTETHBIE) KPHTEPHH IUIAHHPYEMBIX
Pe3yILTATOR M ONIEHKH CBOCH JeATCILHOCTH;

. OTOMPATE HHCTPYMEHTH! JUA OHEHHBAHHS CROEH NEATE/IbHOCTH, OCYINECTRIATE
CAMOKOHTPOTb CBOCH NIEATENLHOCTH B PAMKAX NPCIUIOKEHARX YCNOBHHA X TpeOOBAHHH;

. OIICHHBATE CROKO ASATE/LHOCTE, APIYMEHTADYS ITPHIBHEI JOCTHXKECHHA WITH OTCYTCTBHA
TUTAHHPYEMOTO Pe3yiILTATa;

. HAXOHTH SOCTATOUHKE CPEACTBA IS BLUIONHCHNES YIeOHbX NEHCTBUA B H3MEHMOMEHCS
CHTYAIIHH W/RNH TIPHE OTCYTCTEXH ITaHRPYEMOTO Pe3YIbTaTa,

. paboTast o CBoeMY IaHy, BHOCHTE KOPPEKTREBL B TEKYMTYIO JEATENEHOCTE Ha OCHOBE
AHAT3a HIMEHEeHnil CHTYalME A/ NOTyIeHHA 3arIaHAPOBAHHbIX XapaKTEPHCTHK
NPOAYKTA/pC3yJILTaTa;

. YCTAHARMMBATD CBA3H MEXIY MOTYHEHHbIMH XapaKTCPHCTHKAMH NPONYKTa K
XapaKTEPACTHKAMH MPOLEcCa AESTENLHOCTH H [0 3aBePUIEHHH NEATEIBEHOCTA MPe/UIAraTh

H3MCHCHHC XapAaKTePHCTHK MPOLIECCca A/ [NOTYHCHHS YIYyUEHHEBIX X4paKTCpHUCTHK NMPOAYKTAE,



. CHEPATE CBOM JEHCTBHA ¢ ICTHIO U, TIPH HEODXOMMMOCTH, HCIIPABIIATE OWHGKH
CaMOCTOATENBHO.

4. Y MEHHE ONEHHBATH (PABAIBHOCTE BRITIOJIHEHHS yIeOHOH 3a1a4u, COOCTBEHHEIC
BOIMOXKHOCTH ee pelieHAd. QOyYarolmuAcs CMOXKET:

* OTpeAeNATs: KPATEPEH NPABHILHOCTH (KOPPEKTHOCTH) BEIMIOMHEHKA Y9e0HOM 3a1auy;

. AHANMU3UPOBaTH U OGOCHOBHBATE PHMEHEHHE COOTBETCTBYIOIUEIO MHCTPYMEHTAPHA NS
BRITOITHEHHS yaeGHoH 3aam;

» cBOBOTHO [I0JE30BATHCH BHPA0OTAHHEIMHE KPHTEPHAMHE OUEHKH H CAMOOLICHKH, HCXOAA H3
LENH M HMEIOIIMXCA CPSACTB, PA3siAdas peaynbTaT B cHoco0n ACHCTEHE;

U OMEBHBATH MPOMYKT CROEH JESTEMLHOCTH IO 3aTaHHRIM H/HIIH CAMOCTOATENIBHO
onpesieNIeHHLIM KPUTEPHSM B COOTBETCTBUE C ICABK ACATETBHOCTH;

. 060CHOBBIBATE TOCTHAMMOCTD UETH BRIOpAHHBM CIIOCO00M Ha OCHOBE ONEHKH CBOHX
BHYTPCHHUX PECYPCOB H JOCTYTIHGTX RHEMHHX PECYPCOB;

. (GHKCHPOBATH H AHATHINPOBRATE NAHAMHAKY CoGCTBEHHBIX 00pa30BaTeIbHbX Pe3yNhTATOB.

5. BrajieHie OCHOBAME CAMOKOHTPOINS, CAMOOITEHKH, IIPHHATHS PCLICHHE H
OCYINECTRICHAA OCO3HANHOTO BEIOOpa B yueOHOM 1 nosHapatehHOR. Oby9arommiica CMOXeT:

. HaMIOAATE K AHANHIKPOBAThH COOCTBEHHVIO YUEOHYIO H FIO3HABATENBHYIO JEATEILHOCTD H
AEATENBHOCTE APYTHX 00yUalOMMXCy B MPOIECce B3IAUMOIPOBCPKI,

. COOTHOCHTD PEANEHBIE M INIAHHPYEMBIC PC3Y.IBTATE] HHAHRHIYATEHOH 00paioBaTeibHOR
UEATENEHOCTH ¥ ACNATH BRIBOBT,

. IPHUHMMATE PEIICHHE B YYeOHOM CHTYAIIMH H HECTH 33 HETO OTBETCTBEHHOCTD;

. CAMOCTOATENBHO ONMPENeNsTE MPUTHHEL CBOEIV YCICXa WM HEYCTIEXA W HAXOIHTE
cnocoOBlL BHIXOA H3 CHTYAlUH HEYCIICXa,

e PETPOCHEKTHEHO ONPeIc/IITh, KaKke AeACTRUS 10 PEMIEHHIO y4eOHOM 3a0aun MM
ApaMETPHI ITHX JeliCTBHM IPHBENH K IOy HeHHIO HMEIOMErocs IPOAYKTa yIeOHOH JesT¢/IbHOCTH;

. NEMOHCTPHPOBATH IPHEMBI PEMYJLMH IICHXOPHIHOTOTHYECKAX, IMOLIHOHANbHBIX
COCTOSHMIL NS NOCTHAEHNS 3ddexTa yClokoeHus (YCTPAHCHHAS SMOIAOHATEHON HANPHKEHHOCTH),
asdexTa BoCCTAHOBJICHHS (0CIaG/IeHUA MPOSRICHHH YTOMISHHA), SPCKTa aKTHBH3AIHE

(NIOBBILIEHAS TICHXOQH3HONOTHYECKOH PEAKTHBHOCTH).
Ho3naeareabusie YY /[

6. YMEHHE ONpeEAC/IATS HORSTHS, CO3araTh 0000IIEHE, yoraHaBIMBaTh aHATOTHH,
KNaccUPANMPOBATE, CAMOCTOATENLHO BHIGHPATH OCHOBANHA H KPHTEPHH UL KIACCHQHKAIHH,
YCTAHARJIKBATh MIPHIAHHO-CNEACTRBECHHERIE CBA3H, CTPOHTH JIOTHYECKOE PACCYKACHHUS,
yMO3aKJnOUeHHE (HHAYKTHRHOES, TEIYKTHRHOE, O AHANOIHM) H ACIaTh BEIROJIEL. Ob6yyaromuics

CMOKCET.



» IoAGHMpaTh CI0BA, CONOXIHHESHHBIE KIFOIEBOMY CAOBY, ONPEAC/IAIOIAC CTO IPH3HAKH H
CROHCTRA;

® RLICTPAHBATE JOTHYECKYIO LIENOYKY, COCTORMIYEO W3 KIIOYEBOTO ¢.10BA H CONOUMHEHHbIX €My
CJIOB;

o BRINICNATL OOMMHA MPUAHAK JBYX HIIM HECKOJILKMX [IPEIMETOR MM ABTEHUN W OOBACHATE HX
CXONCTRO;

¢ OOBECIMHATE TPSAMETH H FBIEHUS B IPYNIIEI 10 ONPeXe:1€HHRIM NpH3AAKAM, CPaBHHBATD,
KNAcCHPUUIHPOBATE U 00001IATE GaKTH B ABJICHHL;

® BRLIE/ATh ABJCHHE 13 O0MEero pana IpyTHX SBJICHHHA,

® OIIpeAENIATE OOCTOATENLCTRE, KOTOPBIE NPEAIIECTRORAIA BOSHHKHOBEHHIO CBA3H MEXAY
ABICHHAMU, H3 3THX 0DCTOATENLCTE BEIENATS OHPEIC IONIHE, CIIOCOOHBIC OBITE MPHYHHOA
JAHHOrO ABJICHHM, BRIAB/HTH IPUIHHE] H CEICTBHS SBIICHAH,

® CTPOHTH PacCYKIASHHE OT 001X 3aKOHOMEPHOCTEH K YACTHbIM ABICHHAAM U OT YaCTHEBIX
ABJCHUH K 00LIHM 3aKOHOMCPHOCTAM;

® CTPOMTH PACCYXACHHE Ha OCHOBE CPABHEHAS MPE/IMETOR H SBICHHH, BRLIC/AN NpH ITOM 00ue
TIPH3HAKH;

* HANAraTh MONYUEHAYIO HEQOPMALIMIO, HETCPIPETHPYH ¢¢ B KOHTEKCTE PEmaeMol 1aaaun;

¢ CAMOCTOATENEHO YKA3BIBATE Ha HHGOPMALIMIO, RYKIAIONIYIOCH B MPOBSPKE, NMPpeIarats
OPHMEHSATE CNocod IPOBEPKH A0CTOBEPHOCTH HHPOPMALIHY;

¢ BepbATH3OBATE DMOUMOHATBHOE BOCHATICHHE, OKA3aHHOC HA HETO HCTOYHHKOM;

& O6BACHATE SRNEHHA, TPOIECCE], CBA3K W OTHOLICHHA, BRMBIAEMEIE B X0/I¢ TO3HABATEbHOH H
HCCIIe A0 BATEIBCKOH JEATENMBHOCTH (IPABOIATE 0OBACHEHHE C H3IMEHEHHEM (DOPMEI IIPCACTARICHHA,
OBLACHSTE, JETAIMZHPYS Wd 06001as; o0BACHITS ¢ 3aaFHON TOUKH 3PEHH),

 BEISBIIATH H HA3LIBATE IPAYHMHEL COGEITHS, IBIEHAS, B TOM GHCIIE BO3MOXHBIC / Harbosee
BEPOATHHIE NMPHYHHE!, BOIMONKHEIE IOCTIEACTBHH 34JAHHOR TIPUYMHBL, CaMOCTOATENBHO OCYLICCTBIAA
NPHYHHHO-CNCACTBCHEBIA AHATHS,

® JIcJIaTh BEIBOJK HA OCHOBE KPHTHYECKOTO aHANA3a PA3HBIX TOUYCK 3PCHHA, NOATBEPX/IaThH BLIBOJ
cOOCTREHHON apryMEHTANHEH WIH CAMOCTOSTC.THHO OMYIEHHRIMA JAHHEIMH.

7. YMeHue cO3aBaTh, NPAMEHSTEL H NpeobpasoBbiBaTh 3HAKH H CHMBOITBL, MOIETH H CXEMBI A1
peuieHns yueOHbIX M NO3HABATENRHRIX 387124,

OOyHaIOHIHACA CMOXKET:

& 0003HAYATH CHMROIOM H 3HAKOM I1peMET H/HIIH SBUCHHE,

e OnpeieNATh JJOrHIECKHE CBR3M MEXIY MPCIMETAMH H/HIM ABJIEHUSIMH, 0003HA9aTh JaHHbIE
JTOTHYECKHE CRA3H ¢ TTOMOINEIO 3HAKOB B CXEME;

* CO3/1aRATE abCTPAKTHENA HIIH peallbHbil 00pas IpeaMeTa N/UIH SBTEHNAS,



® CTPOHTHL MOJENIB/CXEMY Ha OCHOBE YCHOBHE 3a]1a%M H/WIH crioco0a ee pelueH s;

® co31aBarh BepOalbHEIE, BEMECCTBCHHSIC A HHEGOOPMATMONHEIE MOJIENH C BBUISICHUEM
CYIIECTREHHRIX XAPAKTEPHCTHK O0BEKTA U1 ONPEACIICHUS CII0coDa PEIIEHHA 3a1a9H B
COCTBCTCTBHH ¢ CHTYAIHCH,

* mPeoGPA3OBEBATE MO/IENH ¢ UENEIO BRIABJICHHA 00MMX 34KOHOB, ONPCASIAIONIX NAHHYIO
NpeaMETHYIO 001aCTh;

® [[EPEBOANTE CIOKHYIO [0 COCTABY (MHOIOACTIEKTHYIO) HEGQOPMAHIO A3 TPAQHUECKOro HIH
(GopMaTA30OBAHHOTG (CHMBONLHOTO) [IPSACTABICHMS B TEKCTOBOE, # HA0OOPOT;

& CTPOHTE CXEMY, AITOPHTM AEHCTBHA, HCOPAR/IATH HIIM BOCCTAHABIHBATL HEMIBECTHLIA paHee
ANIFOPUTM HA DCHOBE HMEIOIIETOCH 3HAHHS 00 00BEKTe, K KOTODOMY IIPHMEHACTCSH alTOPHTM;

& CTPOHTE JOKA3aTENECTRO: IPAMOE, KOCBEHHOE, OT IIPOTHRHOIO;

® AHANHAUPOBATL/peIEKCHPOBATE ONLIT Pa3spaloTKY ¥ peaid3aldy yIcOHOro IPOeKTa,
ACCIENOBAHHA {TEOPETHYECKOrO, IMITHPAYECKOT0) Ha OCHORE NPEITOXEHHOH NpodieMHOH
CUTYAIIMH, TIOCTARTCHHON e W/HIA 3aJAHHBIX KPHTEPHEB OUCHKH IPOYKTa/Pe3yibTaTa.

8. Cmricnosoe wreHre, OOyua0ImHACS CMOXKET!

» HAXOIHUTH B TEKCTE TpehyeMylo HHPOPMAITHIO (B COOTBETCTBHM ¢ UENAMHA CBOCH JEATENBHOCTH);

» OPHEHTHPOBATHLA B COMICIHKAHAH TEKCTA, MOHHMATh LEIOCTHRIA CMEICH TCKCTA,
CTPYKTYPHPOBATh TEKCT;

® YCTAHAB/IHBATDL B3AUMOCES3b OMKCAHHEIX B TEKCTe COOLITHH, ARNEHHAH, IPOUSCCOB;

® pE3IOMHEPOBATH INIABHYIO HICHO TEKCTA,

* IpeoBPA3OBLIBATE TEKCT, KIEPEBOISI? €TO B APYIYIO MOTAIBHOCTE, HHTSPIPCTHPOBATE TEKCT

® KPHTHYCCKH OLIEHHBATEL COACPXAHME H QOpMY TEKCTA.

9. OopMHpPOBAHAE H PA3BUTHS IKOJOMHICCKOrO MBIIUIEAHS, YMeHUe IPHMEHATD ¢r0 B
no3HaBaTeIbHOH, KOMMYHREKATHREOMN, CONHAAILHON NPAaKTHKE H NpOodEeCCHOHATHHON OPACHTALHY.
OOyyaloLMACH CMOMKET:

& QIIPEAENIATE CBOE OTHOLICHHUE K NIPUPOJHOH Cpele;

® AHAIH3HPOBATD BIMAHHE IKOIOTHICCKHUX HaKTOPOR Na cpemy 00HTAH s XKHBBIX OPFaHH3IMOB,

® IPOBOJIATS IIPHYHEHEINA H BEPOSTHOCTHEIM AHATH3 3KOJIOIMHYCCKUX CHTYAITHH;

® NIPOIHO3MPOBATH H3MCHEHIS CHTYAMY MPH CMeHe AeHcTBIA 0AHOTO (hakTopa Ha NeACTBHE
ApyToro akropa;

® PaCIpOCTPAHATE IKCNOTHYECKHE 3HANAA H YIACTBOBATh B [IPAKTHYCCKAX eNaX 1O 3aIHTe
OKpPYKAOIER cpelbl;

® BLIPAXATH CBOE OTHOMICHHE K TIPHPO/IE Yepe3 PUCYHKH, COMUHCHAS, MORSIH, NPOEKTREIE

paboThl.



10. Pa3BHTHE MOTHBALEH K OBJIAACHHIO KYIbTYPOH aKTHBHOTO HCHOIB30BAHHA clIoBapei 1
JPYTHX [TOMCKOBHIX cHcTeM. O0yuatommiicd cMOXKeT:

® ONpeaennTh HeoOXOIHMEIE KIIOYEBLIE HOMCKOBEIE CJIOBA K 3ANpPOCH];

® OCYLUSCTRIATEL B3aUMOIEHCTBHE C 2JICKTPOHHLIMHA IOHCKOBBIMH CUCTEMAMU, CIOBAPAMH,

¢ HOPMHPOBATL MHOKECTBEHHYIO BRIOOPKY H3 IOHCKOBHIX HCTOYHMKOB /15 O0bEKTHRU3AL(HM
pe3ynLTATOB MOMCKA;

& COOTHOCHTE MONYUYEHHEIE pe3yNLTATHI IOHCKA CO CBoEH 1eSTeMBEHOCTEIO.
Kommynuxkarusasie YV /1

11. ¥YMecHHe OpraHB30BHIBATE yIe0HOE COTPYIHHIECTBO H COBMECTHYI) ACSTEC/IBHOCTD ©
YYHTENEM H CREPCTHHUKAMH, paboTATs: AHIHRHAYAIRHO ¥ B IPYIITIE: HAXOAHTL 0bINee penieHne 1
paspeiaTh KOHGUIMKTHL Ha OCHOBE COINIACOBAHUA TO3HIHIE B yYeTa HHTEPECOB; (GOpMyIHpOBaTS,
apryMeNTHPOBATEL U OTCT2HMBATE CBOE MHeHte. Obyuaromuiics cMOXeT:

— ONpeeNITsH BOZMOXKHEIE POTTH B COBMECTHOM JEeATENEHOCTH;

—Hrpark ONpefeieHAYI0 pOJ B COBMECTHOMN AeATENLHOCTH;

— OPMHHUMATD NIO3HIHIO coDeceAHRKA, OHHMAas MIO3HIUIC APYIOT0, PA3IM4ATh B €10 Pedl: MEHCHHE
(TO9Ky 3peHHA), TOKAZATENBCTRO (aprYMERTHI), PAaKTHE; TMMOTEIRI, AKCHOMEL, TEOPHH;

— ONPESIENATE CBOH ACHCTERA H ASHCTBAA NapTHEPA, KOTOPhIE CHOCODCTRORATH HITH
OpPeMATCTBOBANIH DPOLYKTHBHOH KOMMYHHKALHM,

= CTPOUTH NO3UTUBHBIC OTHOLICHHS B HPOLECCe yIeOHOH ¢ [103HABATEIEHOM AEATE,ThHOCTH,

— KOPPEKTHO H apryMEHTUPOBAHHO OTCTAHBATH CBOK) TOIKY 3pCHUS, B MUCKYCCHH YMETh
BEIIBHTaTh KOHTPAPIryMeHTHI, nepedpazdpoBaTh CBOK MBICIE (BJANCHHE MEXAHH3MOM
IKBHBANMEHTHBIX 2aMeH);

— KPHTHYECKH OTHOCHTRECHA K CODCTBREHHOMY MEEHHIO, ¢ JOCTOMHCTBOM NPHIHABATE OIHO0YHOCTh
CBOErO MHEHHA (€C/14 OHO TAKOBO) U KOPPEKTHPOBATE €ro;

—IIpeAiarath AlbTEPHATHBHOS PCIICHKE B KOHGUIHKTHON CHTYallAH;

— BBIIEIATH OOLYHO TOYKY 3pCHHA B THCKYCCHH;

— AOTOBAPHBATECA O IIPABMIIAX H BOIIPOCAX it 0GCYRACHHS B COOTBETCTRHH C TIOCTARIEHHOH
nepel [PYNIIOH 3a1a4ei;

— OpraHH30BBIBATE YSEOHOS B3AHMOACHCTRHE B CpYyINE (OTIpeaenaTh oOIAE NEH, PacOpeae/ATh
PONH, JOIOBAPUBATECH APYT C NPYIOM H T. 1.}

— YCTPAHATH B paMKax JHAJOTa PA3phiBEl B KOMMYHUKAIUTH, 00YCIORIEHHbIE
HENOHKMAHHEM/HENPHATHEM CO CTOPOHBI cODECeIHIKA 3a71a9H, OPMEI N ColepKalHa JHAIIOra.

12. YMeHHe 0CO3HAHRO HCIIONB30BATEL PEYEBEIC CPCICTBA B COOTBETCTBHE € 3a1a4eH
KOMMYIHKAIBH 119 BEIPAXeHHS CBOMX YYBCTB, MEICACH H NOTpeOHOCTCH U TUIAHAPOBAHAS A

PEryIsIHA CROEH JEATENEHOCTH; BIAMEHHE YCTHOM H IMCHMEHHOH PeUblO, MOHOJIOTHICCKOH



KOHTEKCTHOMH petblo. O8yyaromuiicst CMOXET:

¢ ONPEACANTD 33039y KOMMYHHKAIEH H B COOTBETCTBHH C Hell 0T0KpaTh peyeBLle CpeacTBa;

¢ 0TOUPATE M UCIONbL30BATH PEYERBIE CPEACTBA B IPOLIECCE KOMMYHHKALMY C JPYTHMH JHOIbMM
(Auanor B nape, B Mano# rpynne v T. 1.);

& TPENCTARNATE B YCTHOH W MHCEMEHHOH dopmMe passepHyThIit nan cobcTREHAOM
JEATCIILHOCTH;

» coBIONATH HOPMBI TYDIHIHON pedH, PErIAMCHT B MOHO.IOTE H JHCKYCCHH B COOTBETCTBHH C
KOMMYHUKATHBHOH 331a4cH;

® BLICKA3HLIBATH # OOOCHOBRIBATE MEREHHAC (CYKICHHUEC) M 3alIpallIUBaTh MECHUC MAPTHEPA B PAMKaX
IHANOTa;

¢ [[DHHHMATH PEIICHHE B XOJie JIUATOTA H COTJIACOBRIBATE €T0 C CODECEAHEKOM;

® CO35aBaTh IACEMEHHEIE «KITHINKEPOBAITHLIEY) W OPATHHATLHEIE TEKCTEI ¢ HCTIONEROBAHUEM
HeOOXO/IHMEIX PEYEBBIX CPEICTR,

& HCTIONLAORATH BePOATRHEIE CPEACTRA {CPENCTRA NOTHYCCKOE CBI3H) IS BRUICICHHA CMBICTTOBBIX
GJI0KOB CBOCTO BLICTYIUICHHS,

* HCIMIOTR30BaTh HEBCPOAILHBIC CPCICTRA AIH HATJIAIHBIC MATCPHAE],
[IOUIOTOBJIEHHbIE/OTOOpalHbIE OOl PYKOBOICTBOM YIHTEIS;

¢ JleNarb OUCHOHDLE BLIBOA O JOCTHMEGHHH LEIH KOMMYHUKALHN HEIOCPSACTBEHHO NOC/IE
3aBepINeHUS KOMMYHHKATHRHOTO KOHTAKTA H 000CHOBEIRATE £T0.

13, ©opMRpoBAHHC H pa3BHTHC KOMIIETEHTHOCTH B 00J1acTH HCIIONB30BAHHA HHPOPpMAIMOHHO-
KOMMYHHKRIIHOHHBIX TexHonorud (nance — MKT). O6ygatonmiica cMoxeT:

® [ICIICHANPABACHHO HCKATh H HCIONb30BAaTh HHGOPMAaLHOHHbIE Pecypehl, HEOOX0AMMbIE LIS
pelIeHHs yMeOHBIX M NpaKTHYECKHX 3asad ¢ ToMolnbio cpencte HKT;

¢ RLIOKHpPATE, CTPOATH W MCIIONBE30BATE ANEKBATHYIO HRGOPMAITHOHAYIO MOJIENE JUTS (epeTauu
CBOMX MBICJIGH CPEACTBAMH €CTECTBEHHBIX ¥ (OPMANBHEIX A3BIKOB B COOTBCTCTBHH C YCIOBHSIMH
KOMMYHHKAIHHA;

¢ BLLIENSTE HHPOPMALMOHEBINA ACHCKT 331a4M, OlIEPHPOBATEH JAHHBIMH, ACIOTE30BATH MOJCTE
pelLIeHNs 3a/1aYH;

® HCNIUIb30BATh KOMIIBIOTEPHBIE TEXHOMOTHH (BKIIOHAs BLIOOP AACKBATHRIX 3a1a9e
HHCTPYMEHTANBHEIX MPOrPaMMHO-AIMTIAPATHRIX CPEICTE H CEPRACOR) (IS pelTeHHS
HHGOPMATHOHHEIX H KOMMYHHKAITHOHHBIX yIeOHBIX 3aJa9, B TOM 9HCNe: BRIYMCTeHe, HATHCaHHe
MHCCM, COUMHEHHH, JOKNAA0R, pedeparos, cosganHe Ope3cHTAIHE | 1p.;

& UCNIONHIOBATH HHOOPMAITHIO ¢ YYETOM STHISCKHK ¥ TIPAROBRIX HOPM;

¢ CO3/1aBaTh HH(OPMAIHOHHEIE PecyYpPCR] PA3HOro THIA H OIS pa3HbX ayIHTOPHH, codmoIaTh

uH(OPMAHOHEYIO THIHEHY W DpaRiiIa HHGOPMAIMOHAOH §230TaCHOCTH.



ITpenMeTHERIX Pe3yJIbLTATOB:

BLinycKRHK HAYYHTCH;

® XapaKTEPH3IORATH OCHOBHEIE METO/IE] TIOIHAHHS: HA0MOACHUE, H3MEPEHHE, IKCIEPHMEHT,

® OMHCHIBATH CROWCTRA TREPALIX, KHIKHX, [a3000pasHBIX BELISCTB, BEIICILA HX CYINECTBEHHBIE
NPU3HAKH,

® DACKPBIBATE CMBICIT OCHOBHBIX XHMHAYECKAX ITOHSATHIT «aTOMY, «MOJIEKYJIA», «XHMHYECKHHA
MEMEHTY, «IIPOCTOE BELIECTBOY, «CIMKHOE BELIECTBOY, «BAICHTHOCTRY, (XUMHYESCKAA PEAKTIHD),
HCIIOJTB3YS 3HAKOBYIO CHCTEMY XAMHH;

¢ PACKPBIBATH CMBICH 3aKOHOR COXPAHEHHA MAcChl BEMECTB, NOCTOHHCTRE COCTABA, aTOMHO-
MOJISKYJHPHOH TCOPHH;

¢ PA3NH4aTh XHMHIECKHE ¥ (H3HICCKHE SRIEHAS,

® HA3bIBATh XMMHICTKHE 3JICMCHTBL,

® OIIPCIEIIATE COCTAR BEIHECTR MO WX (opmynam;

* OOpeIensaTh BAICHTHOCTS ATOMA 3JIEMEHTA B COETAHENAAX;

® ONpPEJENATS THII XHMHYECKHX peaKIlHii;

® HA3BIBATH [IPH3HAKH M YCIOBHA NPOTCKAHKA XUMHUYECKHX PEAKTIHM;

® BLIABIATH (PW3HAKH, CBHACTCIBCTRYIOINHE O TIPOTEKAHNH XAMUYESCKOR PEAKIIMH PH
RHITIOTHEHHH XMMHYECKOT0 ONLITa;

® COCTABNATE GOPMY/IBI OHHAPHBIX COSAHHEHWH;

® COCTABIIATE YPABHCHMS XHMHYCCKHX PCAKITHE,

» cofuronars npasuia 6e3onacHOH paboTel IPH NPOBEISHHN OITHITOR;

® [IOJIL30BATHCH Na00PATOPHEM 00OpYROBAHHMEM H MOCYION;

® BLIMHCIIATh OTHOCHTEILHYRD MOJIEKYISPEYIO H MOTAPHYI) MACCHI BEIIECTB;

® BLIYHCIATE MACCOBYIO JIOTI0 XUMHIECKOTO 3NEMEHTa 110 OPMYJIE COSIHHEHNAS;

¢ BLIYHCIATE KOJIAYECTBO, 0OOBEM KITH MACCY BELIECTRA O KOJIMIECTBY, 00BEMY, MACCE PEAr¢HTOR
HIIW NPOAYKTOB PeaKIHH;

& XapaKTepPH30BATh PAIMIECKUE H XHUMHUCCKHIE CBOMCTBA APOCTHIX BeMIeCTB: KHCIOPOAa H
BOJOPOJA;

¢ IOJIYYATh, COOMPATh KHCTOPOI B BOTOPOL;

® PACTOIHABATE ONKEITHRIM ITYTEM [a3000pasHbIC BEINECTRA: KHCIOPOT, BOAOPOL;

¢ pacKpHIBATE CMBICI 3aKOHA ABOTaapo,

® PACKPEIBATH CMBICT MOHATHIH «TenmnoBoil 3GQeKT peakuuu», KMOJIPHEIH 0OBEM»;

® XapaKTep#30BaTh QH3HMECKHE H XHMHYECKHE CBOACTBA BOJBI;

® PACKPHIBATH CMBICT! ITOHSTHS «PAcTBODY;

® BRIYWCNATE MACCORYIO BOIO PACTBOPCHHOTO BCINCCTRA B PACTBOPE,



® [IPHIOTOBJATE PACTBOPHL ¢ OIIPEICIIEHHOH MacCOBOW NONel pacTBOPEHHOrO BELICCTRA;

® 1a3LIBATH COEAHHEHMA H3YUCHHEIX KNacCOB HEOPTAHAYECKHAX BEINeCTs;

# XapaxTepH30BaTh PUIHUCCKHE i XHMHICCKHE CROMCTRA OCHOBHEIX KJIACCOB HEOPraHHICCKHX
BEINIECTR: OKCHIOB, KHCIOT, OCHOBAHME, COJICH;

» QnpeeNATs TPHHAVIEXHOCTS BELISCTB K OlIpe/IeIeHHOMY Kaccy COeTMHEeHHH;

* COCTABAATE OPMYIIEI HEOPIAHHYECKHX COCHHHEHHM HIYYEHHEIX KIIACCOB;

¢ TPORO/TUTE OTIBITHL, HOATBEPKIAIOIIHRC XHMHYECKHE CBONCTRA H3YUEHHBIX KIACCOB
HEOPraHWYECKHX BEIISCTR,

® PACTIO3HABATh ONBITHEIM ITYTEM PACTBOPHL KHCIIOT K LICHOMCH 10 H3MECHEHHIO OKPACKH
HIIHKATOpa;

® XapaKTepPH30BATEL B3AMMOCBA3b MEX(LY KJIACCAMH HEOPTaHHHECKHX COSAHHEHHH;

» packpsiBaTh cMbic [lepronmacckoro 3akona J[ M. Menjeneesa,

» OOBACHATE PH3MIECKHE CMBICT AaTOMHOTO (TTOPSIKOBOTO) HOMEDE XHMHYECKOIO WICMSHTA,
HOMEpOR TPYIITH ¥ eprora B nepuoanyeckoil cacreme JiH. Menneneena,;

» 0OLIACHATE 3aKOHOMEPHOCTH U3MEHEHHAS CTPOCHHS ATOMOB, CROHCTB SIEMEHTOB B IIpEAC/Iax
MaJIEIX TIEPHOJIOB H INIABHBIX NOATPYIIN;

® XapaKTEPH30BaTE XHMHIECKHE JIIEMEHTE] (OT BOAOPO/a 10 KANBIIHA) HA OCHOBE HX MONOKEHHS B
nepuoauueckoii cicreMe J1.H. Menneneera u 0coOeHHOCTEH CTPOCHUS HX aTOMOB;

® COCTARMATH CXEMEI CTPOEHHS ATOMOB HepBbix 20 31eMerToR neproauseckol cuctemnt JLU.
Menaencesa;

® DACKPHIBATE CMBICI IOHATHI: «XHMHYECKAA CRI3b), «IIEKTPOOTPHLATEC/IEBHOCTE?;

® XapaKTEPU308aTh 3aBHCHMOCTS PUIHIECKUX CROKCTE BELIECTB OT TUIIA KPHCTAJUIHISCKOH
PEIIETKH;

® QTIpESTATE BH/] XMMHIECKOH CBS3H B HEOPTAHAYCCKAX COSANHEHHAX,

* W300pAKATE CXEMEI CTPOCHHS MONIEKYJI BENIECTS, 00pa30BAHABIX Pa3HbIMU BHIAMHA XUMHIECKAX
CBARCH;

®» PaCKPBIBATh CMBICT TIOHATHN «HOHY», (K4THOHY, (AHHOHY, €3NEKTPOIMTEL), (HEICKTPOIHTHI,
«ONEKTPOIUTAYECKAs JHCCONMATHAY, KOKHCITHTRTEY, «CTENCHD OKHC/ICHHA» «BOCCTAHORUTENDY,
«OKHCIIEHHAE», BOCCTAHOBIIEHUEY,

¢ OTIPEJENATE CTENICHL OKHCIICHHS ATOMA 3NIEMEHTA B COSIHCHMH;

® PACKPbIBATH CMBICT TEOPHH JMEKTPOTHTHYECKOR IMCCOLMAIHA;

® COCTABIATH YPABHEHHA IEKTPOIHTHIECKOH AUCCOUHAIMA KACIIOT, MeNoYeH, coleH;

e OGBACHATE CYTHOCTE IPOIECCa NEKTPOIH THYCCKOH THCCONHAIME H peaKiil HORHOTO o0Mena;

® COCTARNATH NOJNHBIE B COKPALIEHHEIC HOHHBIE YPARHEHHA peakiuy o0MeHa;

® OMpPEJIENATE BO3MOXKHOCTE IPOTCKAHNA PEAKIIEH HOHHOIO 0OMCHA;



¢ TIPOBOHTH PEAKIMH, NOATBEP KA Ka9eCTREHHBIH COCTAR PA3NTHYHEIX BEUIECTR,

¢ OTIPENIENATH OKHCIHTETh H BOCCTAHOBHTE N,

# COCTABASATE YPABHEHHA OKHCIIHTETBHO-BOCCTAHOBHTENEHEIX PLAKIIHA;

& Ha3LIBaTE (PAKTOPEI, BIHAIONIHE HA CKOPOCTh XHMHYECKOH peakIiu;

& KJIacCHPHUIMPOBATL XHMHYECKHe Peakilid Mo PA3TMIHEIM NPH3HAKAM;

* X4PaKTCPU30BATH B3aHMOCBA3b MEKIY COCTABOM, CTPOEHHEM H CBOACTBAMH HEMETA/UIOB;

® IPOBO/NTE ONBITH N0 NOIYICHAIO, COOHPAHHIO M H3YYEHHIO XMMUYECKEX CBOHCTB
razoobpa3lfbIX REHIECTR: YIJIEKHCIOT0 ra3a, aMMHAAKa,

® PACMO3HARATE OTBITHRIM IYTEM Trazoo0pa3Hbie BEINECTBA: YIIEKHCITBIH ra3 H aMMHAK;

® XapaKTEPH30BATEL B3aAMOCRAIE MeNTy COCTABOM, CTPOEHHEM H CBOMCTBAMH METATINOR;

® Ha3LIBATEH OPrAHEYECKHE BEINEeCTRA 10 HX PopMy:e: MeTal, dTaH, 5THIEH, MeTaHOMN, 3TaHo,
TTHICPHH, YKCYCHAs KHCJIOTA, aMEHEOYKCYCHaA KHCIOTA, CTeapHHOBAA KACIIOTA, OICHHOBAA KAC/IOTA,
TJIOKO33;

® OLECHHBATD BJIIMAHHAE XHMHYECKOTO 3ar pA3SHEHHS OKPYXAIOImMEeH cpe/fbl Ha OPraHA3M 9eNoBeKa;

® IPaMOTHO 0OpAILATHCA C BEMECTBaMH B IIOBCETHEBHOH >KH3HH

¢ O1IPEAENATH BO3MOXKHOCTE IIPOTEKAHHA PEAKITHHA HEKOTOPEIX MPEACTABATENCH OPraHHYeCKHK

BEUWIECTB € KHCIOPOAOM, ROAODONJOM, METANLTAME, QCHORAHWAMH, TAJIGICHAMH,

Builly CKHHK DOTY9HT BO3MOKHOCTE BAYIHTHCH:

® BEVIBHTATL H HPOBEPATL IKCOCPUMEHTAIBHO ['HIIOTE3bl O XUMHYECKHX CBOHCTBAX BELECTB Ha
OCHOBE HX COCTABA H CTPOEHHS, HX CIOCODHOCTH BCTYNATE B XHMHUYECKHE PEaKI[HM, O XapaKTepe K
MPORYKTAX PAITHIHBIX XHMAYESCKHX PEaKiHit;

® XapakTepHIOBaTh BEIMECTRA 10 COCTABY, CTPOCHUIO M CROHCTBAM, VCTAHABITABATH NIPUSHAHO-
CNEACTBCHHBIC CBA3H MCHY JAHHBIMH XapaKTCPUCTHKAME BEINCCTBA;

¢ COCTABITE MOJICKYJIHPHDBIC W I10/HBIC HOHHBIC YPABHEHHA 0 COKPALLICHHbLIM HOHHbIM
YPaBHEHHSAM;

® [IPOTHO3HPOBATE CIOCOOHOCTE BEIMECTRA MPOABNATE OKACIHTENLHEIE HIIM BOCCTAHOBUTEILHEIE
CROHCTRA ¢ YYETOM CTeTICHEeH OKHCIeHUs AMEMEHTOB, BXOIAIIHX B €T0 COCTAB;

¢ COCTARTIATE YPARHEHHS PEAKTIMIL, COOTRETCTBYIONIIN TOCIIENOBATENLHOCTH MpeRpameHui
HEOPTaHAYECKHX BEHIECTR PAIHYHBIX KIIACCOR;

® BELABHMTATH H MPOBEPATH IKCNEPHMEHTATHHO THIIOTE3L! O PE3YJILTATAX RO3ACHCTBHS pPAa3IHIHBIX
hakTopor Ha ¥3MEHEHHE CKOPOCTH XHMHUECKOH PeakIIHi;

® HCTIONEL30BATE OPHOOPETEHHEIE 3HAHRS [T JKOTOTHIECKH IPAMOTHOTO IIOBECHHS B

OKpyXatomeif cperne;



® HCTIONTL30BATE NPHOOPETEHHEIS KINOYERkEIe KOMITETEHITHH NPH BLITOJNHEHHH ITPOEKTOB U yueOHOo-
ACCIICIOBATCIBCKHX 3a/1ad IO H3YUCHHIO CBOHCTB, CIIoco00B NIOTYICHHA H PAcIO3HABAHHAS BEINECTB;

¢ 00OBCKTHBHO OLICHEBATh HHGOPMAaNUIO ¢ BEMIECTBAX A XAMAYCCKAX ITpoHeccax;

® KPHTHYSCKA OTHOCHTRCH K [ICEBJIOHAYIHOR HHDOpManmH, HenoOpOCOBECTHOH PEKNaMe B
CpeAcTBax MaccoBOH HH(pOpMAIHK;

® OCOIHABATL JHAYCHHE TEOPETHYCCKUX 3HAHUE 110 XUMHMK NS NPAKTHYECKOH ACATCIBHOCTH
YeNOBeKA,

® CO37aBATH MOJIENTH ¥ CXeMBI /Ui pellleHHs y9eOHLIX H T03HABATEMLHEIX 32439, IOHHMATE
HE00X0AMMOCTh COOIIOICHHAS [IPSAIHMCAH|H, MpeqnaraeMbIX B HHCTPYKIHAX 110 HCITOTL30BAHMIO

NEKapCcTB, CPEACTB OBITOBON XUMHH 4 JIp.

Coaepxanne y1e0HOI0 MpeaMeTa, Kypea, AHCHHOIREL] (MOAY/1H)

8 knace
Beenenne

XuMHS — HAyka O BEIECTBAX, HX CBOMCTRAX H NPEBpALCHHAX.

[TorsTHE 0 XAMAYCCKOM MIEMERTE H (POopMax ero CYInecTBOBAHEA: CBOOO/IHBIX ATOMAX, IPOCTHIX H
CTNIOMHEIX BEMECTBAX.

[Npespaiesud BemecTs. OTIHUHe XHMHYECKHX Peakifii ot (pusnuecknx ganeHnil. Pone xAMUHA B
AHM3HH YECIIOBEKE.

Kparkie cBegeH#A K3 KCTOPHA BOZHUKHOBEHMA M paseTHs xiiMud. [lepron amxumun. [loaarue o
dunocodickom kamae. Xumus g X VI B. Pazrurtie xummu Ha PycH. Poilb oTe9ecTBEHHBIX YUCHEIX B
CTAHOBJICHHH XHMHYIECKOH Hayku — paborsl M. B. Jlomonocora, A. M. Byrneposna, JI. I
Meuaeneesa.

XHUMHUSCKAA CHMBOITHKA. 3HAKA XAMHYECKHX JIEMEHTOR H IIPOHCXOXKIEHHE HX HA3BAHHM.
Xumuueckne popmyns:. Manekch B ko3 HOHEHTH!. OTHOCHTENBRBIE ATOMHAS H MOEKYIApHAA
Macchl. PacueT MaccoBnoit A0 XAMMYECKOIO Y IEMEHTY 00 $HOpMYIE BELECTHA.

[lepronu=eckan cucreMa XuMudeckux sneMentor /I, M. Menneneesa, ee CTpyKrypa: Maibie 4
GoNbInEe NEPUOABL, IPYIIBI ¥ HONUPYNIIE] (raBRas H nobounas). [leppopuueckas CHCTEMA Kak
CTIPaBOYHOE NocoOHe N9 NOTYIeHHS CBENCHUH O XHMHYECKHX INEMEHTaX.

Pacaernsie sanaqun. 1. HaxoxeHue oTHOCHTENBHOR MONEKYNSPHOH MACCE] BEIDECTBA 110 €0

XHMHYeCKOi Qopmyie. 2. BerHcIcHHe MACCOBOH JIONH XHMHYECKOTO IEMEHTA B BELICCTBE 110 €10
dopmyne.
TEMA 1: ATOMBI XUMHYECKHX IEMEHTOR

ATOMBI Kax t])opma CYINECTBOBAHHA XHUMHAICCKHX JIIEMEHTOR. (OCHOBHBIE CBEICHHMA O CTpOCHHH

aromos. Jloxazare)scTBa CIOAKHOCTH CTPOEHUS aToMOB. OnkITh Pesepdopna. Ilagerapras moaens



CTPOCHHS aTOMA.

CocTas aTOMHBIX SJ€D: IPOTOHB H HeHTpoHEL. (JTHOCHTENEHAY ATOMHAS Macca. B3auvocsass
DOHATHIH «MPOTOHY», «HEHTPOHY, OTHOCHTENBHAS ATOMHAA Macca».

H3MeHeHAE YHCIa IPOTOHOR B AApe aToMa — O0Pa30BaHKE HOBBRIX XHEMHYCCKIX SICMCHTOB.
H3menenne 1mcna HeHTPOHOB B 41pe aromMa — obpazoBanne H30Ton0B. COBpEMEHHOE ONpEAEIcHHE
TIOHATAA «XAMHYESCKHEH 3meMeHT». H30TONs] Kax pasHORHIHOCTH aTOMOB OJHOTO XHMHEYECKOTO
WICMECHTA.

OnexTposbl. CTpoeHHE MIEKTPOHHBIX 000N10U€K aTOMOB XHMHYECKUX 21eMeHTOB  Ne 1—20
neproavveckoit cacremsl [, M. Mernesneera. [louatre o 3apepueHHOM M HEIaBSPITICHHOM
NEKTPOHHOM CJIOC (JHEPICTHYCCKOM YPOBHE).

Iepuoauueckas cucrema xuMigeckix atemenTor J{. M. Meuneneera u cTpoeHHe aroMoR:
$H3HIECKNI CMBICIT NOPANKOBOTO HOMepa WICMEHTA, HOMEpa TPYTIIEL, HOMepa Ieproja.
M3MCHCHHE 41CIa JIEKTPOHOB Ha BHEIIHEM 2/IEKTPOHHOM YPOBHE aT0OMa XMMUYECKOTO 3IEMEHTa —
00pa3oBaHHe NONOKUTENHEHEIX M OTPRIATEILHEIX HOHOB. HOHEI, 06pa3oBaHHbBIC ATOMAME METAILIOB H
HeMeTalnos. [ [pHaAHE H3MEHeHHS METATUIMUCCKUX B HEMETAIHICCKMX CBOMCTB B ICPHOIAX U
rpymnmax.

Obpazosanse GHAAPHBX coenpHeHHil. [ToHATHE 00 HOHKOM cBa3H. CXeMEI 06pa3oBaHAS HOHHOH
CBA3H.

B3aumogeiicTBHE aTOMOB XAMHISCKAX JJIEMEHTOB-HEMETATIIOR MexIy coboit — obpasopanne
OBYXaTOMHEIX MOJTeKY! IPOCTRIX BeiqecTr. KoatenTHAS HeNOIsSpHAS XHMHYECKas CRI3b.
DNEeXTPOHHBIE H CTPYKTYPHEIE OPMYIIEL

B3aumMoaelicTBHe aTOMOB XHMHIECKHX IEMEHTOB-HEMETALIOBR MEX Ty cob0if — obpazopazue
OMHAPIIEIX COeAMHEHNH HEMETAILUIOB. JIEKTPOOTPHIATENLAOCTE. [TOHSTHE 0 KOBANEHTHOMN
NIOTAPHON CBA3H.

BaauMogelicTBUe aTOMOB XMMHYECKHAX MIEMERTOR-METAILTOR MEX Ty coboit — obpa3oBaHHe
METALTHYECKHX KPHCTANIOB. [[OHATHES © METAIHICCKOH CBA3H.

Aemodcrpandn. Moaens aTOMOB XHMHYECKHX 3MeMEHTOB. {IepHoan4eckas CHCTeMA XHMHYESCKHX

anemMentos J]. M. Menaeneena.
TEMA 2 : IIpocrrie BemecTsa

[TonoxeHHe METAINIOB H HEMETAIUIOB B [IEPHOIAYECKOH CHCTEMEe XHMHYECKHX aneMeHToR J1. H.
Menzneneesa. BaxHeitmue NpocThe BeIMECTBA --— METALUTLL KENEI0, AMOMHHAN, KaTbIKH, MarHuiH,
HaTpHii, kamut. O6mue pu3Aveckue CROACTBA METANNOB.

Baxmne#mue npocTrie BEMECCTBA — HEMETAILIB ,00pa30BAHHEIE aTOMaMH KACTOPOAA, BOAOPO/A,
asora, cepbl, pochopa, ymepoad. CnocobHOCTL aTOMOB XHMHUYECKHX IIEMEHTOB K 00Pa3OBAHHIO

HECKONBKHX TPOCTEIX BEMECTE ~— A/UTOTPOTUA. AJLIOTPOMHEE MOTH(HKAIME KACIOPOaa, pocdopa



U 0:10Ba. META/UIHHECKHE H HEMETAIIMYECKHE CBOMCTBA LIpOCTHIX BemMecTB. OTHOCHTSIIBHOCTE
JeneHns NPOCTHIX BEINECTR Ha METAILTL! H HEMETA UILL.

MMocrosunas Asorampo. Komuuectso semectra. Mons. Mo1apaas Macca. MondpHbi# 06beM
razoobpasHbx seliecTs, KparHbie AHRBMIIL] KOTHHECTBY BELECTEY — MHJUTHMOILL H KHIIOMOJIb,
MHLIHMOIIPHAS H KIWAOMOJIAPRASA MAacChl BELIECTBA, MEIMMOJIAPHBIA H KHJIOMO/PHbIA 00heMbl
razooOpaszHbIX BemecTn.

Pacuersl ¢ HCMONB30BAHAEM HOHATHH (KOJHTECTEO BELIECTBAY, MOJIPHAA MACCa», KMOJGIPHbIH
00BEM razoB», «IIOCTOSHHAA ABOTAAPOY.

Pacuernnie 3aga9n. 1. Beruncnenne MOTSpROI MACCH BEITICCTE MO XHMHIECKHM opMysiam. 2.
PacueTh ¢ HCMONb30BAHAEM MOHATHH (KOJHIECTBO BEWECTEAY, «MOJIAPHAS Maccay», KMOJIIPHbLH
O0BEM I'as0B », « NOCTOAHHAA ABOTAAPO .

Hemoncrpamun. O6paznsr Genoro 1 ¢eporo oIoRa, Herore A kpacaore ¢ochopa. Hexoropsle
METAJUTEl H HEMETAILTRI KONMYCCTBOM BEIICCTBA 1 Mosb. Mozens MonsapHoro o0beMa razoo0pazHbix

BEWECTB.
TEMA 3: CoequBeHHE XUMHYECKHX 3MEMEHTOB

Crenenp okucnenus. OnpeneneHne CTENEHN OKACIEHHS 3NeMEHTOR Mo XHMHYecKoit GopMyne
coequHeHus. CocTapneHne popMyn OHHAPHBIX COSAHHEHRH, OOmHE ¢rocob UX HAIRIBAHHS.
BunapeBIC COEIMHEHHA; OKCHALL, XJOPHIBL, CyIb(uan: u ap. Cocrasnenne ux HopMyIl.
IIpencTaBHTENH OKCHAOB: BOAR, YTTIEKHCNLIN Ta3 A HerameHas WInecTh. [IpeacTaBHTENH TETYIHX
BOAOCPO/IHBIX COCIHHCHUHA: XUIOPOBOIOPOA H AMMUAAK.

OcHOBaHHA, UX COCT4B M Ha3BaHHA. PacTBOpHMOCTE OCHOBaHKHE B BoJe. TabNUNA pAaCTBOPHMOCTH
THEPOKCHIOB H coneft B Roe. [IpencTaBHTe M INeNOYeH: MEAPOKCH B HATPUS, KA B KATHITHS.
[NoraTne 0 KaYECTBEHHBIX peaknuaX. MHIHKATOPEL M3MeHeHue OKpackil MHIMKATOPOR B IMEIOYHON
cperne.

Kuciore, vx cocTas 4 Ha3parRHS. Knaccudmxarms kucnor. [TpencTaBUTeny KUCIOT: cepHas, CONTHAS
H a30THasA. U3MeHeHne OKpacki HHAUKATOPOB B KHCIOTHOR CPCIC.

Cong XKaK NPOX3BOIHEIC KHCIOT M ocHOBaHHA. Hx cocTan u HazpaHws. PacTBopHMOCTE coneli B Bojie.
[IpencTaBuTeny coneft: Xnopra HaTpusA, KapboHaT ¥ ocdar Kansims.

AMOpdHEIE H KPHCTAUTAYECKHE BEIIECTRA.

MexXMoJIeKyApHEIC B3aHMOReHCTBIUA, THIIBE KDHCTA/LIHYECKIX PEIeTOK: HOHHASA, aTOMHAA,
MOJICKY;IIpHA® H METaJUIHIEeCKas. SABUCHMOCTS CBOHCTE BELLECTB OT THIIOB KPUCTALIHISCKAX
PeLIETOK.

BemecTsa MONEKYIAPHOTO H HEMONEKYISPHOTO CTPOSHHS. 3aKOH MOCTOXHCTRA COCTABRA JUI BEIECTB
MOJIEKYIAPHOFO CTPOSHHS.

HucThle BemlecTBa ¥ cMecH. 1IpAMeps! XHIKAX, TBepAbIX B razoobpasHemx emecei. CpoiicTBa



YHUCTHIX BEINECTB H cMeced. x cocras, Maccoras v oObeMHas I0TH KOMIIOHEATA CMECH. Pacuers,
CBN3AHHBIC ¢ HCMOJbL30BAHEEM IORATHA «I0JA».

Pacaernnie 3anaaan. |. Pacger maccoroi nt 0bmeMHOR Jonell kOMIIOHEHTOB CMECH ReInecTs. 2.
BrrancieaHe MacCOBOR IO/ BCIOSCTBA B pacTBOPE 110 H3BSCTHOH MACCe PACTBOPECHHOID BEINECTRA B
MacCce pacTBOPHTENA. 3. BEMMHCIeHre MAacCh] PACTBOPAEMOIO BEILICCTBA H PACTBOPHTENA,
HEOOXOAAMEIX JJi PHTOTORIEHHS ONMpENeTeHHON MacCLI PACTROPA € H3BECTHOH MaccOBOH Jonek
pPacTBAPEHHOTO BEMIECTRA .

Hdemoucrpauun, O0paznn OKCHACB, KHCIOT, OCHOBAHKH K Coelt, Mone/u KpHCTALIHYESCKHAX
pelleTOK XJIOPHIA HATpHs, amMasa, okeraa yraepona (IV). Crnocobul paznenenus cMecei.
JIMCTHANAITHA BOJTBL

IIpakTageckne padorsl. 1. Axanys nodpsl 1 Bouwl 2. [IpuroToBicHue pacTeOpa caxapa H pacder

€ro MaccoBROH 101 B pacTBOpE.
TEMA 4 : HimMenenng, npoAcxo qmue ¢ BeMecTBAMH

ITousTAE ARNCHKH KAK H3IMCHCHUH, IIPORCXOAAIIHX ¢ BEMECTBAMH, HABNCHNSA, CRI3AHHEIC C
H3MECHEHHMEM KPHCTA/LTHIECCKOIO CTPOCHHS BEILECTRA IPH IIOCTOSHHOM €00 COCTaBe, — (PH3HYecKHe
ABNEHHS. (PHIRYECKHE ARIeHHS B XHMUH: THCTHINAIAS, KPHCTA/LTH3AHA, BLIIapHBAHHE ¥ BO3[OHKa
BEHISCTR, IEHTPUPYTHPORAHHE.

JB:1eHHs, CBA3AHHKIC ¢ HAMCHCHHEM CUCTABA BELLCCTRA, — XMMHYECKUE peakuny, [puiHaky u
YCIOBHS NPOTEKAHHA XUMHIECKUX peakusH. [loHgTHE 00 3K30 - M 2HIOTEPMHYCCKHX PEAKUHAX.
Peakiivi TOPEHNA KaK JACTHBIH CAyYal 3K30TEPMHUMECKAX PEAKITHHA, MPOTEKAKIINX ¢ BRIAETEHHEM
CBETA.

3aKoH COXpaHEeHHS Macchl BeMecTB. XMMHUUeckie ypaBHeHH. 3Ha9eHie HEAEKCOB B

ko3 dummenToB. CocTapneHne ypasHeHHE XHMHYCCKHK peaKIHi.

PacueTsl 1O XEMUYECKHM YPABHEHHAM. PElCHHE 34184 HA HAXOAICHHE KOJTHYECTBA BCIICCTRE,
Macchkl MMM 00LeMa MPOIYKTa PeakiiHy 110 KOMHUSCTRY BeITecTha, Macce HITH 00beMy HCXOAHOTO
BCINCCTBA. Pacdersl ¢ HCNMOIL30BagHeM TIOHATHA «JI0JBD», KOITA HCXONHOE BEINECTRBO JAaHO B BHAS
pacTBepa C 3aNaHHOH MAacCOBOH J0Jiel pACTBOPEHHO© BEILECTBA WK COJEPXKUT ONPEILACHAYIQ
DOm0 MpHMeceit.

Peaxuuu pasnoskeHus. IToHATHE O CKOPOCTH XUMHICCKHX peakudi. Katanusaropsi. GepMeHTEL
Peakunu coeauuenus. Karanutnieckue » Hekaranuruucckuc peakuud. O6paruMbie B HeobpaTuMBIe
pEaKIIHH.

Peakiuu zaMerneHus. IMeKTPOXHMHISCKHH Pl HaNPsDKEHHHA METAIIOR, M0 UCN0JIb30BARAE 1A
MPOTHOZHPOBAHUS BOZMOKHOCTH NPOTEKAANA PEAKITHH MEXIY METALIAMH H PACTBOPAMH KHCIIOT.
Peakuuu BRITECHEHHA OJHHX METAINOGB H3 PACTROPOR HX CONEH APYTHMH METa/LIaMH.

Peaxkupy obmena, Peakuuu selirpanasaman. YCIOBHS [IPOTEKAHAS PeakHi ofMena B pacTBoOpax Ao



KOHIIA.

THUNBl XHMHYUECKHX peakiuit (o PHIHAKY «IHCIIC A COCTAR HCXOMHELIX BeMecTB H MPOJYKTOR
peaxiiiy) Ha IpHMEpe CBOICTB BoAR. Peakiina pasnoxeHns — 3EKTPOIH3 Boabl. Peakunn
COEJTMHEHHA — B3aHMOJIEHCTRHE BOIBI C OKCHIAMH METAJUIOB B HeMeTa/u1oB. [logarye
«THAPOKCHIBD. Peakiiuy 3aMeimenus — BIapMOAEHCTBAE ROJTRI & METOYHBIMH U
CTIOYHO3EMENLHBIMA METAUTaMH. Peaknin o0Mena (Ha npumepe rEApoIH3a CyIbpHaa aTIOMARHS
H Kapbuaa kaneneg).

Pacaernbie 3aaavd. 1. BHMECACAHC 00 XMMIYSCKAM YPABHESHIIM MACCH HITH KOJIHISCTBA
BEIIECTBA N0 H3BECTHOK Macce WIH KOTWYECTBY BELICCTBA OUMHOIO M3 BCTYTIAIOUIHX B PCAKIHID
BEILECTR KIIH IPOAYKTOR peaki(id. 2. BurmicneHre Macchl (KOTHMECTRA BEMIECTRA, 00beMa)
MPOAYKTa PeakiiiH, eCITH M3BECTHA MacCa HCXOMHOMD BEMIECTRA, COMENKATIETO OMPE/IENSHHYIO OO
upnMecei, 3. BeluucacHne Macch! (KOJHYCCTBA BEUIECTRA, 00beMa) IIPONYKTA PEAKIIBH, €CITH
AIBECTHA Macca pacTROp2 H MACCORAS JOJNA PACTROPEHHOIC BEMIECTRA.

HMemoncerpaunn., [puMepr QHIHMCCKHX ARTCHHH: a) TLIaBNeHUE napadHHs;

0) pacTeopeHre NepMaHTanaTa Kanus; ) AH(¢y3us JyUIHCTRIX BEILECTB ¢ FOPHINEH TaMIIOHKH
HAKATHBAHUS.

ITpuMepsl XHMAYECKHX SRICHHH: a) ropeaue Marse4, pocdopa; &) B3aHMOIcHCTBHE COILTHOR
KHCJIOTEE C MPAMOPOM HITH MEJIOM; B) ToNTydeHHe raapokcuia Mead (II); r) pacteopenue
TIONYYEHHOTO THAPOKCHIA B KACIOTAX; I) BlapMonercTrre okeuna Meau (1) ¢ ceproit xucnotoil mpr
HArpeBaHHH; &) pazjloKeHHEe OCPMAHTaHaTa KATHA; K) B3aHMOICHCTBAS pas0aBiCHHBIN KHCITOT ©

METAIUIAMH; 3) PaiNokeHKne NEPOKCAAA BOAOPOAa; H) JEKTPOIM3 BOIbI.
TEMA 5 IIpaktuxym Ne 1 Ilpocreiimne onepanan ¢ BEMECTBOM

1. [IpaBuia TexHHKHE Ge300acHOCTH IPH paloTe B XHMMUYEeCKOM kabuHere. ]IpHeMEt obpamenns ¢
nabopaToOpHEIM 0OOGPYIOBAHKMEM H HATPERATENRHEIMHE TpubopaMi. 2. AHANK3 TIOYBEI H BOEL 3.
Ipn3nake xuMuyeckux peaxuuii. 4. [IparoTornense pacTBopa caxapa 1 ONpeAcNneHHe MACCOBOH

J0ITH €70 B pacTBOPE.

TEMA 6. Pacreopenne. Pacreopnl. Peaxuun nonsoro 00MeHa H OKHCIHTEIBHO-

BOCCTAHOBHTEILHLIE DEAKTIIHA.

PacrsopeHue Kak (pHIMKO-XHMHYECKHH mponece. [ToESTHE 0 rUApATax H KPECTALIOIH IPATAX.
PacTtRopEMOCTS. KpEBBRIC pACTBOPHMOCTH KAK MOJSTE 3aBACHMOCTH PACTBOPHMOCTH TBEPIBIX
BEIUECTB OT TeMNepaTyphl. HacslmeHubie, HEHACKHIICHHBIC U EPSCHINTCHARIC PACTROPEL. 3HAYECHHE
PAcTBOPOB JUIA IIPHPOALL H CEJILCKOIO X03AHCTBA.

TMorsTHE 06 ANEKTPONMUTHIESCKOM AHCCOMAAIEH. JNEKTPOJIKTE] H HENISKTPOIMTEL. Mexaruam
JIHCCOMHAUMA SMEKTPOTHTOR ¢ PANTHIHEM THIIOM XEMHYECKOH ¢BiA3H. CTENEHD 3NEKTPOIHTHICCKOH

aucconHanup., CunsHbIE M ¢abpie SNCKTPONTHTHL.



OcROBAbLIC TONOXCHEAA TEOPHH TEKTPOIMTHYECKON IHCCOLMAIAH. VoIHEIe ypaBHERHS PEaKiHil.
VYCOBHA IIPOTEKAHUA PEaKIHEA 0OMeHa MeXcNy EXTPOTHTAMH 0 KOHIA B CBETE MOHHBIX
npeacrabBleHu.
Knaccuprakalus HOHOB H HX CBOHCTEA.
Kucnorsr, Hx knaccHuxauns. J[uccolBamsa KHCIOT M WX CROACTRA B CRETE TCOPHH
HICKTPONHTHYECKOR AHCCOUMAIIAN. MOJICKYIPHEIC B HOHHBIE YPABHCHHA PEAKIHI KUCIIOT.
BaauMoaeficTare KHCNOT ¢ METaLIaMH. DIICKTPOXUMHAYECKH DA HAMPSKEHHR METAIOB.
BiauMonelicTBEE KHCIOT C OKCHIAMH METAUTOR. BaauMoneficTBIHE KHCIOT ¢ OCHOBAHMAMH —
peakuus HedTpanulanuH, BianmMoaeiicTBae KHCIOT ¢ conamMu, Henonssosanue Tabmmis!
PAcTBOPHMOCTH JUIA XaPAKTCPHCTHKH XHMHIECKHX CROUCTR KHACJIOT,
OcHoBanus, HX KnaccHuiarid, J[Hccouaiis OCHOBAHAN H HX CBOHCTBA B CBETE TEOPHH
JNEKTPONHTAYMECKOH Muccompaned. BsanmoneiicTie ocHOBaHRH ¢ KACTIOTaMu, KUCIOTHBIMHA
OKCHJAMH H cO/biMH. HenonszoBaHAe TaOMHIET pACTROPHMOCTH JI/IH XAPAKTEPHCTHKH XAMHYECKHX
CBOHCTB OCHOBaHH#. Pa3noeHHe HEPACTBOPHMEIX OCROBAHMIA [IPH HAIDEBAHHH.
Conu, X KMaccHPUKALMS H TACCOLMALMA Pa3/IAMEbIX THIOB colel. CBoNCTaA coneli B CBETE TEOPHH
NICKTPOJIUTHYCCKOR qrHCCONHAniH. B3anMoneficTRHE coiie ¢ METa/UIaMH, YCAOBUM NIPOTEKAHHAS
9THX peakuui. BaaumoneiicTBre coneil ¢ KHCIOTAMU, OCHOBAHHAMHE H coliMH. Mcnoms3osamme
TabIHIIE PACTBOPHMOCTY LIS XAPAKTEPHCTHKH XMMWYECKHX CROWUCTR Coneit.
Ob6o0wenne cpenernii 00 OKCANAX, HX KTACCHDUKAIMH W XHMWIECKHX CROHCTBAX.
[eHeTHICCKHE PASE] METAILIOB M HEMETAJUNOB. | eHETHYCCKAS CBAh MEXKAY KIIACCAMHE
HEOPralHYecKHX BEHIECTB.
OXHCIHTENIERO-BOCCTAHOBHTENEHEIE PeakifH. OKHUCIHTENs H BOCCTAHOBHTEb, OKHCIICHUE H
BOCCTAHOBJIEHHE.
Peaxiii HOHHOTO OGMEHA M OKHCIHTENLHO-BOCCTAHOBUTENLHRE peakipe. COCTARICHAES YpaBHEHKIt
OKHCIUTC/IbHO-BOCCTAHOBHTENBHEIX PEaKIIHE METOIOM 3MEKTPOHHOTO OajladHca.
CBOACTBA MPOCTHIX BEIMIECTB — METAIIOB H HCMETA LIOB, KMCIIOT H COJIEd B CBeTe TpeAcTannenwmi
00 OKHCIHTENEHO-BOCCTAHOBHTEILHAIX [IPOLECCAX.
Jdemoncrpamdn. Henprranne BEMeCTE H HX PACTROPOR HA IEKTPOIIPOBOTHOCTE, JIBHKCHNE
OKPAlllEHHKIX HOHOR B 37€KTPHYCSCKOM OIS, 3aBHCHMOCTD 3NIEKTPONPOBOSHOCTH YKCYCHOH KHCIOTRI
OT KOHICHTpaNHA. B3zauMonelicTsie LHHKA ¢ cepoH, colqauoi KiacmoToH, x1opuaoM Meaw (1D).
[ openue Marnns. Baanmoznelicteae xopHoit # cepoROIOPOIHON BOMEL
Ilpaxruieckne paboThl. 6. MoAnkle peaknum. Yenosus npoTekasis XAMHYCCKHX peakidii Mexay
PacTBOPAaMH 2IEKTPOTHTOB A0 KoHTa. 7. CBOHCTEA KHCIIOT, OCHOBAHMIE, OKCHAOB H CoONel. 8.
Pemenne skenepUMeHTATRHRIX 3a1a4.

9 knace

Beeyenne. O6mag XapakTePHCTHKA XAMAYECKAX 2IEMEATOR



XapakTepHCTHKA 3MEMEHTA 110 £1'0 NOJIOKEHHIO B IEPHOHYCCKOH CHCTEME XHMHYECKHX
anemeHTOB JI. M. Mengeneesa. CsolcTBa OKCHIOB, KHC/IOT, OCHOBRHHHA H COJICH B CBETE TCOPHH
AMEKTPOIHTHYECKOH THCCOMMANMH H NPOIECCOB OKHCIEHAS-ROCCTAHORNEHHA. [ eHeTHIecKHe PATE!
MeTajUla H HEMETAaIa.

[IoHATHE 0 HEPEXOAHBbIX INEMEHTAX. AMPOTEPHOCTE. | eHETHHCCKHA pAI IEPEXOIHOTO 3ICMEHTA.

[Tepuomudecknit 3axoH 1 nepuoMAecKad cHcTeMa XxuMugeckux anementor JI. . Menneneena B
CRETE YUCHHA O CTPOCHHH aToMa. YX 3HadeHHe.

Jla6opaTopasiii onkiT. 1. Tlonyyenne raApokcHAa IHAKA H HCCNEJOBAHAE €70 CBOACTR.

TEMA 1.Meramis:

ITonoxeHHe METANIOB B NSPHOAHICCKOR crucTeMe XuMuYeckAx MieMeAToB [l M. Mennenecsa.
MeTannnucckas KpUCTAIUIMYECKas PEIUSTKA U METAJUIHYECKaA XuMUuIecKas ¢Ba3p, O0ue
tbu3HTecKHe cBOicTBAa MeTamnOB. CTNABhL, X CBONCTRA M 3HaueHHe. XUMHUECKHe CBONCTRA
METAJIJION KaK ROCCTAHOBHTENEH. DNEKTPOXUMHYCCKAH DT HANPDKCHUH METAIOB M €T
HCHOIB30BAHUE U1 XapPaKTePHCTAKY XHMHYECKHX CBORCTB KOHKPETHLIX MeTALNOB. CocoObl
MONYYEeHHS METANIIOR: TIHPO-, FTAAPO- B AWICKTPOMETALTYPras. Koppo3ms METaNNoR H cocobH
OGopriinl ¢ HEil,

O0masn xapakTepHCTHKA MEN0OIHLIX MeTaaa0B. Metamwt B npupoge. Obmue
crnocobul Hx nomyuenns. Crpoerne atoMoB. [Ile1ouHble MeTAIIEl — MPOCTHIE BEIMECTBA, HX
HA3HYUECKHE H XHMHYECKHE CBOHCTEa. BaxueiioHe coeIEHEHAS IEOYHBIX METALIOB — OKCHIPI,
I'MAPOKCHIBI H COMM {XJIOPHAEL, XapOOHATH], CYIb¢aTLl, HHTPATH), UX CBOKCTRB2 M NIPAMEHEHAE B
HapoaoM xoasitcTre. Kanmiinere yaobpenns.

OO0mana xapakTepBcTHKA 3JeMeHTOBR raaBaoii noarpynns! 11 rpynmsi.
Crpoenue aromos. lllenoanozemMeTLHbBIE METAILTR —- IPOCTEIE BEINECTRA, HX PH3HYECKHE B
XHMHYECKHE CBOHCTRA. BasmeHmme COCIHBCHAR MCIOYHOZEMEIBHEIX METAJLIOB — OKCHABI,
FHIAPOKCHIBI H COJH {XJI0PUAbL, KapOOHATHI, HUTPaThl, CyAbdaTel 1 pocdaTel), MX CBOHCTBA U
NPUMEHEHHE B HAapOTHOM X034iicTRe.

Anwmuannii. CrpocEHe aToMa, QHE3HYCCKAC H XHMIYCCKUE CBOACTBA NPOCTOrO BEOleCTRA.
CocaMHEHNSA ATIOMHHHA — OKCH/I H THIPOKCHI, HX aM(OTepHbIA xapakTep. Banmeiime conu
amoMuHHA. [IpaMenenne aMOMHANS M ro Coe/TMAEANH,

Aleneso. CrpoeHne aToMa, PHIHISCKHE H XHMHIECKHE CROMCTRA NPOCTONG BEMECTRA.
I'enetnueckue pamnl Fe?t u Fe’t. KauecTennsie peaxnnn Ha Fe?™ m Fe'™. BakHelimme comu xenesa.
3HaYCHHE Kenes3a, ero COCTUHEeHHH | CIIIAROR B NIPHPOLE X HAPOIHEOM X037HCTBE.

JemoncTpannn, O0pasiubl MEJ0UHLIX H [NCII0UYHOIEMEILHBIX METALI0B, O0pasiibl CILIABOB.
BzanMmozieficTeHe HaTpH4, THTHA U KANEIHAA ¢ BOAOR. B3auMonecTBHE HATPUA H MarHUA ¢
KHCTTONO/IoM. BianMoeiicTBHE MeTAUTOR ¢ HeMeTa/uiamy. TTonyvense raapokcHaoB xenesa (1) u

(I1).



JlaGopaTopreie onbivkr 2. O3akoMiense ¢ oOpasnaMa MeTamnos. 3. Baaumoneiicteue
METANIOB ¢ PACTBOPAMH KHCIIOT H coneli. 4. O3HaKeMIICHHC ¢ 00pasyaMH IPAPOAHEIX COeTMHSHHI
a} HaTpus; 0) xanbOHA; B) AMOMHHRL; T) Kenesa. S. [onyyeHne THIPOKCHIA AMIOMHAHAS H €ro
B3aHMOJEHCTBHE ¢ PacTROpaMM KHC/IOT i Lienoueil. 6. Kadecrnennsie peaknun sa nousl Fe?* a Fe™,

TEMA 2. lpaxkraxym Ne 1. CeoiicTBa METAILTOR W MX COCAHHEHUH

1. OcymecTaneHde NENOTKH XUMAYECKHX TIPCBPAIIEH M METALIOB.

TEMA 3.Hemeranm

(6mas xapakTepHCTHKA HEMETAUIOB: MONOXEHAE B TICPHOAHIECKON CHCTEMe II. U. Meuneneena,
OCOBCHROCTH CTPOCHHS aTOMOB, 3TEKTPQOTPHIIATE IBHOCTE KAK MEP2 «HEMETATITHIHOCTHY, PA
JECKTPOOTPHIATENBHOCTH. KPHCTAUIM4ECKoe CTPOSHHE HEMETANIOB — TPOCTBHIX BELUECTB.
Annotponus, Ou3pueckHe CBOACTBA HEMETALTOR. OTHOCHTEILHOCTS IOHATHI «METALD,
KHEMETAIITY.

Boaopoa. [Monoxenue B nepaonueckoll cHcTeMe XMMUIECKHX d1ementoB 1. Y. Menneneena.
CrpoeHne aTomMa H MOJEKYIIEL PHIHYECKHE H XEMHICCKHE CBOHCTBA BONOPOIA, ET0 TIOMYYEHHE X
NIPAMCHEHHE.

Ofmas xapakTepHerska rajgorenon. Ctpoenue aTomoB. [IpocThie BewecTsa, HX
¢u3u—eckae n xAMUYECKHE CBORCTBA. OCHORHBIC COCMHCHES TAOrCHOB (rayloreRoBOIOPONET H
raforeduasl), Bx coicTra. KauectaeHrad peaknus Ha xiopui-Hor. KpaTkae cefesms o XIope,
Opome, prope H Hoze. 1IpHMEHEHHE FATOTEHOB B HX COSTAHEHHH B HAPOIHOM XO3AHCTBE.

Cepa. CrpocHue aroMa, UIOTPONHAA, CROKCTBA H IPHMCHCHHE POMOHICCKOM cepil. OKcHas
cepsi (IV) u (VI), Bx nomyuenwe, croficrsa 1 npuMenenue. CepoBOIOpOIHAS H CEPHACTAS KHCIOTEL
Cepnas KHCTOTA M e€ COMH, HX TPHMEHCHHE B HADOJHOM X03siicTRe. KauecTBEHHAR peaKiiis Ha
CyIs$aT-noH.

A3zeT, CTpocHHe aToMa H MOTEKYTH, CBOHCTRBA IIPOCTOIO BEWIECTBA. AMMHAK, CTPOSHHE,
CBOHCTBA, IOYYEHHE U IpHMEHCHHE. COJd aMMOHHMS, X CROMCTRA M MpUMeHeHHe. OKCHIAB a30Ta
(IT) u (V). AsoTHas KHC:IOTa, €€ CBOBCTBA M NpUMeHeHHe. HUTpaThl B HETPHTHI, NpobiIeMa HX
CORCPAAHHA B CENBCKOXO3AHCTREHHOR NPOAYKITHN. A30THbIE YAOCPEHHS.

Docdop. Crpoenne aroma, a10TpONKA, CBOACTBA 6EM0ro ¥ KpacHoro docdopa, Bx
npumenenvie. OCHOBHBIE COCAMHEHHA: OKCHT doctopa (V), apTodocdopras kucnora u hocdars.
Qochopuric yrobpenus.

¥Yraepoua. Crpoenne aToMa, amIOTPONHES, CBOHCTBA AJLIOTPONHEIX MOAH(HKALLHL,
npuMeHerse. Okcunast yriepoaa (I1) u (IV), #x caofictea i npuMenenne. KauecTREHHAS peaKIUa Ha
yriekwucneii ras. KapGosaTs!: KaIbIHT, COAR, NOTAN, UX 3HAYEHHE B IPHPONE H KHU3HH HEIOBEKA.
KagecTeerHad peakuss Ha kapGoHaT-nou.

Kpemuumii. CTpoenne aToMa, KPHCTAUIHICCKHHN KPEMHHIL, €70 CBOHCTBA H IpAMeHenHe. OKcH

KpeMHHa (IV), ero npaposntie pasHosHAHOCTH. CHIMKATHL. 3HAUCHUE COETRHEHHEH KPEMHHA B



XKUBOH H HCaHBOM npupozc. 1loHsTHe o crmraTHOR TpOMBHIITEHHOCTH.

Jdemoncrpamun. QO0pa3nnl ranoreHoB — IIPOCTHIX BEWIECTE. B3anMOACHCTBHE FAIOTEHOB C
HaTpHeM, aMOMHHKEM. BrirecHenye xtopoM 6poMa UMM HoJa B3 pacTBOPOB HX COJIEH.

BaaumoznciicTsHe cepbl ¢ MeTALIaMH, BOROPOJAOM H KHCIOPOIOM.

B3aumoneHcTBHE KOHLUEHTPAPOBAHHOH 430THON KHCIOTEL C MEABIO.

IMornomenne yraeM pacTBOPEHHBIX BELICCTB MM ra3os. BoccradopneHHe MM H3 €€ OKCHAA
yraeMm. O8pazusl TPHPOJHLTX coeannennit xnopa, ceprl, gocdopa, yrnepoaa, kpemuus. OGpasunt
BaXHCUIIHX JUIH HApOIHOTO XO3AMCTBA CyThaToR, HUTPATOR, Kaphoraros, pocharton. O6pasnml
CTEXNa, KEpaMHKH, LEMEHTA.

JlabopaTapasbie onuThl. 7. KauecTrennas peakiius Ha xXnopaa-HoH. 8. KavecTBenHas peakuds
Ha cylibdaT-HoH. 9. PacriosHaparue cosneit ammoHus. 10. [omyqenue yriexucnoro rasa | ero
pacnosHapanue. 11. KagecTBeHHad peakuns Ha kapOosar-non. 12. O3HaxOMIICHEC ¢ IPHPONHBIMH
camerkartamy. 13, O3rakoMneHHe ¢ TPOAYKIHEN CHITMKATHOR IPOMBUIRIEHHOCTH.

TEMA 4.1Ipakrakym Ne 2 Ceolicrea HEMETALIOB H X COeNEBHEHHA

2. OcymecTBIEHHE UENOYKH XHMH4CCKHX OpeBpalle B HEMETaIUIOB.

TEMA 5.0praprveckdae coeTHHCHHSA

BemecTra opranugeckae B HCOPTaHRICCKHE, OTHOCHTENEHOCTE MOHSTHS «OPraHHYecKHe
BenecTBay. I[pHYMHLI MHOTOODPa3HA OPraHHYECKHX COSUMHEHMHA . X AMHICCKOE CTPOCHHE
OpraHi9ecKux coeMnerus. Monekynapible B CTPYKTYPHEIE GOPMYJIb] OPTaHHYECKMX BEIIECTB.

MeTan U 3TaH: cTpocHHE Monekya. ['operne MeTara u 3tana. JleruapHpoBaHye 3TaHa.
[ippmcHeHHE MeTaHa.

XHMHYeCKOe CTPOEHHAE MOJIEKYIIH 3TANEHA. Jpoiinan cea3s. BaaumoaeHcTBHE STHIIEHA ¢ BOAOH.
Peakinu noymrMepH3aned sTanena. [fomisTunen | ero sHavdenHe.

[onstrae 0 OpeAcHbHLIX OAHOATOMHEDBIX CIHPTAX Ha OpRMEPaX MECTAHONA H 3TAHOTA.
TpexaTOMHBIH CITMPT — TTHIEPHH.

[TousaTre 06 aTbAeTHAAX HA TPAMEPE YKCYCHOTO amkieruna. OKHCIeHHe albAETHAA B KACIOTY.

O HOUCHOBHBIE MPEUCibABIEC KAapGOHOBRIE KMCIOTH Ha TIPHMEPE YKCYCHOH KHACNOTEL Ee croficTra
# npuMenenne. CTeapUHOBAA KACNOTA KAK IIPEACTABHTEID KHPHBIX KADOOHOBBIX KHCIIOT.

Peaxiin 3TepuHKAIKH H MOHATHE O CIHOKHBIX dbmpax. XKHph! Kak CIOXHEIE I(QUPh] MHNECPAHA
B HKHPHbIX KHCHIOT.

[Touatue 06 aMHAOKHCIOTAX. Peakliy IOIMKOHEHCALMH. BENKY, KX CTPOCHHE H OHONMOTHYCCKAS
POk,

[lonaTtue o6 yrneronax. ['moko3a, ee cnoficTRa U 3HaueHHe. KpaxMan H LeUronoza (8
CPABHECHHH ), HX BUQIOTHISCKas PO,

HJemoncrpaunun. Mone/s MOJICKYI METaHa B IPYTHX YTACBOAOPOIOR. BrauMoAeACTBAE 3THACHA

c OpoMHO# BOJOH H pacTBOpOM MepMaHraHaTa Kajus. O0pasiel TAHONA W DIHIEPHHA.



KauecTBeHHas peakijus Ha MHOTOATOMHBIC CITHPTEL [lo1yueHHe YKCYCHO-3THIOROTO ddupa.
Owmuinenne supa. BaauMoaeficTRAE IIOKOIBI ¢ AMMHAYHBIM PACTBOPOM OKCUa cepedpa.
KagecTBCHHAS peaKis Ha xpaxman. JIoka3aTeTsCTRO HaMaHs (PYHKIMOHATBHBIX TPYIIL B
pacTBopax aMHHOKECHOT. [openue OesikoB (1DepeTH WM DTHIREX NepheB). 1 BeTHbIe peakiin
Henkos.

TEMA 6. O6o0menHe 3HARHH 110 XHMHH 32 KYPC 0CHOBHOH ITK0ALI

PH3U4CCKUE CMBIC NOPALKOBOrC HOMEpPA IEMEHTA B TEpHOIAYECKON CHCTeME XMMAYECKHAX
onemenTtos J1. M. Menneneena, HoMepOB IEPHOAA K IPYINH. JAKOHOMEPHOCTH H3MEHCHHA CBOACTR
WICMEHTOB B MX COCIHHECHHE B IEPHOIAX M TPYTINAX B CRETE NpeICTABITEHHH O CTPOEHHHE aTOMOB
3JIEMEHTOB. 3HAYEHHE TIEPHOARYECKOID 3aKOHE.

THITET XAMAMECKHX CRA3€H U THIR KPUCTAIUTHIECKHX PeIleToK. B3auMoCsase CTpoeHH |
CBOMCTB BCLICCTE.

Knaccnbukanua XMMHUCCKUX peakiuii 10 pa3iiyHEIM IPH3HAKAM (YHCITO H COCTAR
pearupyIoEx i1 o6pazyionHxcd BEIMECTR; TEILIOBOH 3t deKT; HCNORAB30BAHME KATATH3ATOPA;
HanpaRieHHAe; HIMEHEHHE cTenenei okHenenys aroMoR). [IpocThIe H CIOXKHBIE BEIECTRA. MeTawb!
H HeMeTannbl. [eHeTHUECKHE PAOLI METAILIA, HEMETAIUIA H IIEPCXOHOr0 MeTana. OKCHE!
(ocHOBHEIe, amtoTepHLIE ¥ KHCIOTHBIE), THIPOKCHIL {(OCHOBAHHMA, aM(QOTEPHEIE THAPOKCHIB K
KHCJIOTH) ¥ COJIM: COCTaB, KiacCH(pHKAIHA 1 ODIHAC XHMHYECKHE CBOHCTBA B CBETE TEOPHH

3HCK'I]JOIIHTH[ICCKOﬁ JAHCCONHAIHH H HpCﬂCTaBﬂeHHﬁ 0 IIponeccax OKHCICHHA-BOCCTAHOBIICHHA.
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