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IosicHUTe IbHAA 3alIMCKA
Pabouas mporpamma pa3paboTaHa Ha OCHOBE TPeOOBaHHI K pe3yIbTaTaM OCBOCHHSI OCHOBHON 00pa3o0-
BaTeJIbHOW IPOTpaMMbl OCHOBHOT'O 00111ero 00pazoBaHus U siBisiercs npuioxxkenuem k. OOIT OOO.
Pabouast mporpamma paspaborana Ha ocHOBE aBTOpckoil mporpammbl ['abpuensuna O.C. [Iporpamma
Kypca xumuu g 8-11 kiaccoB obmieoOpa3zoBarenbHbiXx yupexaenuii /O.C. ['abpuensn. — 2-e usgm.,
nepepad. u gom. — M.: [poda, 2018). ABrop nmporpammbl O.C.I"abpuenssH MOCTPOMII KypC U3YUYEHUS
XUMHH Ha OCHOBE KOHIIEHTPUYECKOIO MOIX0/a, TJIe BEChb TEOPETUUECKUN MaTepHall pacCMaTpUBaeTCs
B IepBbIii roj1 00yuenus (8 kiacc). B 9 kiacce npopomkaeTcst U3ydeHUe XUMHUH AJIEMEHTOB M BOJIUTCS
KPaTKHUI KypC OPraHu4eCKON XUMUU.
MecTo padoueii nporpaMmmbl B 00pa3oBaTe/ibHOM NpoLecce:
Pabouas mporpamma cocrasiena Ha 136 yacoB B roj, 4 yaca B Henenmo (8 kinacc — 68 1 (2 4 B Hezeno),
9 kacc — 68 4 ( 2 4 B HEZEIO).
Mertoanueckue 0COOEHHOCTH U3YYECHHS IPe/IMETa:
3HAYUTEIBHOE MECTO B COJACPKAHUM Kypca OTBOJUTCS XUMHUYECKOMY 3KcrepuMeHTy. OH OTKpBIBaeT BO3-
MO>KHOCTh (POPMHUPOBATH Y yUAIIMXCS CHIEIHATBLHBIC TPEIMETHBIC YMCHUS:
e paboTaTh C BELIECTBAMU;
e BBINIOJHSATH MPOCTHIC XUMUICCKUE OIBITHI;
e  VUYHUT HIKOJILHUKOB 0€30MaCHOMY U SKOJOTHYECKH IPAaMOTHOMY OOpAIEHHUIO C BEIIECTBAMU B OBITY M Ha
MIPOU3BOJICTBE
[IporpamMma HanpaBieHa Ha popMupoBaHUe Y4eOHO-YIIPAaBIEHYECKUX YMEHHUI U HABBIKOB, y4eOHO-
KOMMYHHKATHBHBIX, Y9eOHO-HH(POPMAIIMOHHBIX YMEHUH ¥ HABBIKOB, PA3BUTHE JIOTHICCKOTO MBITIICHUS
Ha OCHOBE ()OPMHUPOBAHUSI YMEHUN CPaBHUBATh, KIIACCU(PUIIUPOBATH, 0000IIaTh, A€NaTh BBIBOIbI, aHAIIH-
3UPOBATh, CONIOCTABIISTH.
AKTYaJIbHOCTh Kypca XHMHH OTPEICISICTCS 3HAYCHHEM XHMHUYECKON HAayKU B JKU3HH COBPEMEHHOTO
o0IIecTBa, B ¢ BIMSIHUHM Ha TEMITbl Pa3BUTHUSI HAYYHO-TEXHHUYECKOTO MPOTPECcca, Pa3BUTHE XUMUYCCKOM

HAayKH ¥ XUMH3AIHS HAPOJIHOTO XO34KCTBA CIYKUT MHTEPECaM ueloBeKa M OOIIeCTBa B LIEJIOM, UMEIOT
T'YMaHUCTHYECKHM XapaKkTep U MPHU3BaHbI CIIOCOOCTBOBATh PEUICHHUIO TTT00AIBHBIX IPOOIEM COBPEMEHHO-
ctu. llIkomeHBI Kypc xuMun 8-9 Kilacca BXOJUT B 00pa30BaTelbHYIO 00JacTh — ecTecTBO3HAHUA. Kypc
aKTyaIM3UPyeT XUMHUYECKUE 3HAHUS y4JalluXcs, MOJydeHHbIe TP U3yYeHUH OMoJorud, reorpaduu, Gpu-
3UKHU U JIpYruX Hayk o mpupoje. [IporpaMMa moctpoeHa ¢ y4eToM pealn3aiuy MeXIPEAMETHBIX CBsI3el
C KypcoM (QU3UKH 8 Kiacca, TJe U3y4aroTCsl OCHOBHBIE CBEJICHUS O CTPOSHUU MOJIEKYJ U aTOMOB MeTall-
JIOB ¥ HEMETAJIOB, H OHMOJIOTHUN 6-9 KIIacCOB, TIe JacTCs 3HAKOMCTBO C XMMHUYECKOH OpraHu3auen KieT-
KM U mpolieccaMu oOMeHa BellecTB. Takass MeXIpenMeTHass HHTErpalus CocoOCcTByeT (OPMUPOBAH U0
€IMHOM eCTeCTBEHHO-HAYYHON KapTUHBI MHUpa YK€ Ha HAaYaJIbHOM 3Tarle U3y4eHUs XUMHH.
BEJIylllaﬂ ujaess Kypca — 3HaKOMCTBO y4YalllUXCA € MPEAMETOM XUMUA, OCHOBHBIMH €€ TIOHATUAMMU.

OcHOBHBIE 11eJIM Y4eOHOro Kypea: (GopMupoBaHUE MPECTABICHUS O XUMUYECKOM dJIEMEHTE U opmax

€T0 CYIECTBOBAHUA — aTOMax, M30TOIIaxX, MOHAX, IMPOCTBhIX BCHICCTBAX U HUX BaXKHEHUIIINX COCANHCHUAX

(okcugax W APYrux OWHAPHBIX COCAMHEHMSIX, KUCIOTaX, OCHOBAaHHUSIX MU COJIAX), O CTPOSHUHU BELIECTBA

(TUIIOJNIOTMM XMMHYECKUX CBSI3€M M BUAAX KPUCTANIMYECKUX PEHIETOK), 3aKOHOMEPHOCTSX MPOTEKaHUS

peaxuil 1 Ux KiaccuUuKaimm.

N3yyeHne XUMHUM HA CTYNEHH OCHOBHOIO 00IIEro o0pa3oBaHUs HANMPABJIEHO HA JOCTHKEHHE CJIeTy-

OLIMX LeJeH:

* 0Cc80eHUe GAMCHeNWUX 3HaHUI 00 OCHOBHBIX TTOHATHSX M 3aKOHAX XHMMHH, XHMHYECKON CHMBOJIHKE;

e 061a0eHUEe yMeHUAMU HAOTIONATh XUMUYECKHE SIBJICHUS, IPOBOJUTh XUMUUYECKUN SKCIIEPUMEHT, MPOU3-
BOJIUTH PacueThl HA OCHOBE XUMUYECKUX (POPMYIT BEIIECTB M YPABHEHUH XUMHUUECKUX PEAKIIHIA;

e pazeumue NO3HABATEILHBIX HWHTEPECOB M HMHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B TPOIECCe MPOBEACHUS
XUMHYECKOI'0 OKCIIEPUMEHTA, CAMOCTOATCIBbHOT'O HpI/IO6peTeHI/I$[ 3HAaHUHA B COOTBETCTBUH C BO3HUKAKOII -
MU )KM3HEHHBIMU TIOTPEOHOCTSIMH;

e gOCnUMAHUe OTHOIIICHUS K XUMHUH KaK K OJHOMY U3 (yHJIaMEHTAIBHBIX KOMIIOHCHTOB €CTECTBO3HAHUS U
AJIEMEHTY 00IIEeYeIOBEYECKOU KYIbTYPHI;




o IPUMECHCHHUE MMOJTYYCHHBIX 3HAHUH U yMeHI/Iﬁ JJIA 0€301acCHOT0 UCHOJIL30BaHMS BCIICCTB U MAaTCpHAJIOB
B 6BITy, CEJIbCKOM XO3SIMCTBE U Ha MPOU3BOACTBEC, PCUHICHUA IMMPAKTHUYCCKUX 3a/la4 B IMOBCEIHEBHOM KHU3HHU,

npeynp

€XKJICHUS SBJICHUI, HAHOCSIIINX BPEl 3/I0POBBIO YEJIOBEKA M OKPYKAIOIIEH cpeie.

OcHoOBHBIE 321241 Y4e€0HOI0 Kypca:

dopmup

OBaHHE Yy y4alllUXCsl 3HaHUN OCHOB HayKH — Ba)KHEHIIMX (aKTOB, MOHSATUH, 3aKOHOB U TEOPUH,

XUMHYCCKOI'0O A3bIKa, JOCTYIIHBIX 0606H_IGHI/H>'I 1 IOHSITHUM O MNPpUHOUITAX XUMHUYICCKOT'O ITPOU3BOACTBA,
Pa3zButne YMCHI/II\/'I pa60TaTB C BEIICCTBAMH, BBIIIOJHATH HECIOKHBIC XHMUYCCKUE OIIBITHI, CO6J'IIOI[aTI)

paBuiIa

TCXHUKU 6630HaCHOCTI/I, T'paMOTHO NPUMCHATH XUMUYCCKHUEC 3HAHUS B O6H.[CHI/II/I C HpHpOHOﬁ;

PackpbITHe posii XMMUHU B PELIEHUHU TTI00aJIbHBIX IPO0JIEM UeJI0OBEUECTBa;
Pa3Butne nuunocTr o0yvarommxcs, GOPMHUPOBAHNE Y HUX T'YMAaHUCTUYECKHX OTHOLICHUH M HKOJIOTHYE-
CKH 11e71eCO00Pa3HOro MOBEIEHUS B OBITY U B TPYJOBOH J1€ATEILHOCTH.

Ili1anupyeMble pe3y/ibTaThl H3yYeHUS Y4eOHOI0 Kypca:
JIMYHOCTHBIMH Pe3yJIbTATAMHU U3yUCHUS MpeaMeTa «XUMHUs» B 8-9 KJIacCOB SIBISIOTCS CIEAYIOIIUE
YMEHHS:

v

<R

OCO3HABATh €JMHCTBO U LIEJIOCTHOCTh OKPYKAIOLIEr0 MUPA, BO3SMOKHOCTH €r0 II0O3HABAEMOCTU U
00BSICHUMOCTH Ha OCHOBE

JIOCTH>KECHUH HayKH;

IIOCTENEHHO BBICTPaMBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHHUE: OCO3HABATh NOTPEOHOCTh U
TFOTOBHOCTb K CaMOOOPa30BaHMIO, B TOM UHUCIIE U B PAMKaX CaMOCTOSITEJIbHOM J1€ATEIbHOCTH BHE
LIKOJIBI;

OLICHUBATh KU3HEHHBIE CUTYAIMH C TOUYKH 3pEHHs 0€301MacHOro 00pa3a KHU3HH U COXPaHECHHS
3I0pOBbBS;

OLICHUBAThH SKOJOTMYECKUM PUCK B3aUMOOTHOILIEHNUH YEJIOBEKA U IIPUPOBI.

(opMHPOBATH HKOJIOTMUECKOE MBIIIJICHUE: YMEHUE OLIEHUBAThH CBOIO JAEATEIbHOCTD U MOCTYIIKU
JPYTUX JIO/ICH C TOUKU 3PEHUSI COXPAaHEHHS OKPYKAIOUIeH Cpebl - rapaHTa KU3HHU U OJIaromory-
qus JII0AEN Ha 3emiie.

MeTanpeaMeTHBIMHPE3YJIbTATAMH H3YUYCHHS Kypca «XHUMHUS» SBISICTCS (POPMUPOBAHUE YHUBEPCAb-
HbIX yueOHbIx neicteuil (YVY ).
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muenvle YY/I-

CaMOCTOSITENILHO OOHAPYKUBATh U (HOPMYIUPOBATH YUEOHYIO MIPOOIEMY, ONPEAesaTh 1elb yueo-
HOH JIeSITEeNHLHOCTH;

BBIJIBUTATh BEPCHUH PEILICHUs MTPOOJIEMBI, 0CO3HABATh KOHEUHBIN Pe3yabTaT, BHIOUpATh U3 MpPei-
JIO’)KEHHBIX ¥ HCKaTh CAMOCTOSITEIBHO CPEJICTBA IOCTHIKEHUS TSI,

COCTaBJIATh (MHAUBUYaJIbHO WM B TPYIIIE) IUIaH PEIICHUS MTPOOIEMBI;

paboTas 1o TUTaHy, CBEPSATh CBOM JICHCTBUS C IIEIBIO U, P HEOOXOAMMOCTH, UCIIPABIIATH OITHOKH
CaMOCTOSTEIIbHO;

B JTHAJIOTE C YYUTEIIEM COBEPIIICHCTBOBATH CAMOCTOSTEIILHO BRIPAOOTAaHHBIC KPUTSPUHU OLICHKH.
IlIkonpHEIE:

0oOHapyXHBaeT ¥ GOPMYIUPYET yUeOHYIO TPOOJIEMY MO PYKOBOJCTBOM YUUTEIIS.

CTaBUT LI€Tb ICATEIHLHOCTH Ha OCHOBE IMOCTABJICHHOM MPOOIEMBI U TIpeJIaracT HECKOJIbKO CIIOCO-
OOB €€ JIOCTHKCHUSI.

CaMOCTOSITEITLHO aHATM3UPYET YCIOBHS JTOCTHKEHUS TISJIM Ha OCHOBE YU€Ta BBIICIICHHBIX YUHTE-
JIEM OPUEHTHUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale.

TUTAHUPYET PECYPCHI IS TOCTHXKCHHUS TICITH.

Ha3bIBAET TPYIHOCTH, C KOTOPHIMU CTOJKHYJICS NIPH PEIICHUH 33]]a4, U TIpeJiaraeT MyTH ux
npeo1oeHus1/ n30eranus B JadbHEHIIIEH TSI TEIIBHOCTH.

BLIHYCKHI/IK MOJYYIMT BO3MOKHOCTb HAYYUTHCH:

v
v
v

CaMOCTOATCIIbPHO CTaBUTHh HOBBIC y‘-Ie6HBIe OeJIk 1 3aJa4u.

CaMOCTOATCIIbBHO CTPOUTD ) KU3HCHHBIC IIJIAHBI BO BpCMCHHOﬁ TICPCIICKTUBC.

IIpU IMJIAHUPOBAHUHN JOCTHIKCHUSA ueneﬁ CaMOCTOATCIIBHO U aACKBATHO YUYHUTHIBATE YCIIOBUSA U
cpeacTBa uX JOCTUKCHHUA.



v’ BBIIEINIATH abTEPHATHBHBIE CIIOCOOBI TOCTHKEHHS €M U BRIOUpaTh Hanbosee 3G peKTUBHBIHA
crnoco0.
v/ QJIeKBaTHO OIIEHUBATH CBOM BO3MOKHOCTH JTOCTH)KEHHUS IIEJIH OMPEIeIEHHOM CIIOKHOCTH B pas-
JUYHBIX c(hepax caMOCTOSTEIHHON IEATEIIbHOCTH.
Ho3znaseamensnoie YY/I[:
v/ aHAIM3WPOBaTh, CPABHUBATH, KJIACCU(PUIIMPOBATH 1 00001aTh (HaKTHI U SIBICHUS. BBISBIATH NpH-
YUHBI U CIIEJCTBUS MPOCTHIX SABJICHUH.
v/ OCYIIECTBJISATH CPAaBHEHHE, KIACCU(PUKAIINIO, CAMOCTOSTEIILHO BRIOUpAsi OCHOBAHUS U KPUTEPUH
JUTSL YKa3aHHBIX JIOTHYECKHUX OTlepaluii;
CTPOUTBH JIOTUYECKOE PaCCYKICHHE, BKIIOYAIOIIEe YCTAHOBICHHE TPUIMHHO-CIICICTBEHHBIX CBS-
3ei.
CO3/1aBaTh CXEMAaTUYECKHUE MOJICTH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTaBJISITh TE3UCHI, PA3JIMYHBIEC BUJIbI IUTAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).
npeoOpa3oBbIBaTh MH(POPMALIKIO U3 OJTHOTO BUAA B APYroi (TaOIUILy B TEKCT U TIp.).
YMETb ONPEIENSITh BO3MOXKHBIE HCTOYHUKU HEOOXOAUMBIX CBEJICHUH, TPOU3BOIUTH MOUCK UH-
¢dbopmanuu, aHaTU3UPOBATH U OLICHUBATH €€ JOCTOBEPHOCTbD.

<\

ANANENRN

IxoapHEIE:
e OcyIIecTBIsIET pACHIMPEHHBIN MOUCK MHPOPMAITUH C UCIIOJIE30BAHUEM PECYPCOB OMOIMOTEK 1
WNHurepHera..

e [lepeBOAUT CIIOXKHYIO IO COCTaBY MH(MOPMAILIKIO U3 TPaQUUECKOT0 WM CUMBOJILHOTO MPE/CTaB-
JICHUS B TEKCT U HA00OPOT.
YcraHaBiuBaeT B3aUMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITHH, SIBJICHUH, MPOIECCOB.
YyacTByeT B IPOEKTHO- UCCIIEAOBATEIbCKON IEATEIbHOCTH.
MIPOBOJIUT HAOIIOJACHUE U SKCIIEPUMEHT T0JT PYKOBOJICTBOM YUUTEJISI.
OCYIIECTBIIsIeT BBIOOp Hanbosee 3(h(HEeKTUBHBIX CIIOCOOOB PEIIeHUs 33/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHII;
JIAeT OTMPEEICHUE TOHSITHSIM.
® YCTaHABJIMBACT MPUYUHHO-CJICICTBEHHBIC CBS3H.
e 00001I13aeT MOHITHS — OCYIIECTBIISCT JIOTHUSCKYIO OIEPAIUIO TIEPEeX0/ia OT BUIAOBBIX MPU3HAKOB
K POJIOBOMY MOHSITHIO, OT MOHSATHS C MEHBIIUM 00bEMOM K MOHSTHIO C OOIBITUM 00BEMOM;
® OCYIIECTBIISIET CPAaBHEHHE, CEPUALIUIO U KITACCU(PUKALINIO, CAMOCTOSTENILHO BBIOMPAst OCHOBAHHUS
Y KpUTEPHUH JJI YKAa3aHHBIX JJOTHYECKUX Olepaluil.
® CTpPOUTH KJIACCU(PHUKAIIUIO HA OCHOBE JUXOTOMUYECKOTO JCJICHUsI (Ha OCHOBE OTPHUIIAHUS )
CTPOUTH JIOTUYECKOE PACCYKIEHUE, BKIIOYAIOIIEE YCTAHOBIEHNE TPUUMHHO-CIIEACTBEHHBIX CBS-
3¢i;
OOBSICHSIET SIBJICHUS, TIPOLIECCHI, CBSI3M U OTHOIIICHHUSI, BBISBJISIEMBIC B X0JI€ UCCIICIOBAHUS;
3HaeT OCHOBHI 03HAKOMUTEILHOTO YTCHUS;
3HaeT OCHOBHI YCBAaMBAIOIIIETO YTEHUS
e VYMeeT CTpyKTYpUpPOBATh TEKCTHI:
(BBIIETISIET TJIABHOE U BTOPOCTETICHHOE, TJIABHYIO HJICI0 TEKCTa, BEICTPAUBAET MOCIEI0BATEIIBHOCTD OIH-
CBIBa€MBIX COOBITHI)
® CTaBUTH MPOOJIEMY, APTYMEHTHPOBATh €€ aKTYaIbHOCTb.
® CaMOCTOSITENBHO MPOBOAUTH UCCIIEIOBAHNE HA OCHOBE IIPUMEHEHHUSI METOI0B HAOIIOICHUS U DKC-
MEPUMEHTA,;
Kommynuxamuenwvie YY/I:
CaMocCTOsITeThHO OPTaHH30BBIBATH YUEOHOE B3aUMOCHCTBHE B TpyMIe (OMpeeNaTh o0Iue e,
pacmpenensaTb pojid, JOTOBAPUBATHCS JIPYT C APYTOM U T.J1.).
[ITxonbHbIE:
e CoOnronaer HOpMbI MyOJUYHON PEYU U pErJIaMeHT B MOHOJIOTE U IUCKYCCHH.
e Jlomb3yercs aleKBaTHBIMU PEUEBBIMU KIIUIIIE B MOHOJIOTE (ITYOJIMYHOM BBICTYIUICHUH ), JUAJIOTE,
JTUCKYCCHHU.



e (opMynaHpyeT COOCTBEHHOE MHEHHE U MO3ULHIO, apPTYMEHTHPYET HX.

e KoopanHupyer CBOO MO3ULMIO ¢ TO3ULUAMU NAPTHEPOB B COTPYIHUUECTBE ITPH BHIPAOOTKE 00-
LIETO.

® CIIOPHT M OTCTaWBaCT CBOIO MO3UIUIO HE BPaXKCOHBIM /ISl ONIIIOHEHTOB 00pazoM.

®  OCYIIECTBIISICT B3aMHBII KOHTPOJIb H OKA3bIBAET B COTPYIHUYECTBE HEOOXOAMMYIO B3aUMOIIO-
MOIIb.

® OpraHM30BBIBACT U IUIAHUPYET yueOHOE COTPYAHHUYECTBO C YUUTENIEM U CBEPCTHUKAMH; OTIpeie-
JSATH LEMU U QYHKIIUN YYaCTHUKOB, CIIOCOOBI B3aUMOCHCTBUS ; IUIAHUPOBATh 00IIHME CIIOCOOBI
paboTHI;.

e yMmeeT paboTaTh B IpylIe — yCTaHABIMBaeT paboune oTHOUIeHUs, 3P PEeKTUBHO COTpYAHUYAET U
CIOCOOCTBYET MPOAYKTUBHOW KOOIIEPAIIU; UHTETPUPYETCSI B TPYIIITY CBEPCTHUKOB M CTPOUT
IIPOAYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMU M B3POCIIBIMU.

® YYHUTHIBATh Pa3Hble MHEHUS M HHTEPECH K 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

BoinyckHuk noayuum 603mMo0M4cHOCHb HAYYUMBCA .

IPOAYKTHUBHO pa3periaTh KOHMIMKTHI HA OCHOBE yU€Ta HHTEPECOB U MO3ULUI BCeX YUaCTHUKOB, I10-
MCKa M OIICHKH JIbTePHATHUBHBIX CIOCOOOB pa3pelieHus KOH(PIMKTOB; TIOTOBAPUBATHCS U IPUXOIUTh
K 00LIeMy peIIeHHIO B COBMECTHON AEATENbHOCTH, B TOM YHCJIE B CUTYAI[MM CTOJKHOBEHUS HHTEpE-
COB;

OpaTb Ha ce0s1 MHUIIMATHBY B OPraHU3aLUU COBMECTHOT'O JI€HCTBHUS (J1€10BOE JIUJEPCTBO);

BJIQJIETh MOHOJIOTMYECKON M TUAIOTHIECKOH (hopMamMu pedr B COOTBETCTBUH C TPAMMATHYECKUMU H
CHUHTAaKCUYECKHUMHU HOPMaMH POJIHOTO 5I3bIKA;

CIIEZIOBATh MOPATBHO-3THYECKUM H IICUXOJIOTUICCKUM MPUHIIMIIAM OOIEHHS U COTPYIHUYECTBA Ha
OCHOBE YBa)KUTEJILHOI'O OTHOLICHUS K apTHEPAM, BHUMaHMsI K JMYHOCTH JPYroro, aJeKBaTHOro
MEXIIMYHOCTHOTO BOCIIPHSITHS, TOTOBHOCTH aJIEKBAaTHO pearnpoBaTh Ha HYKJIbI APYTUX, B YACTHOCTH
OKa3bIBaTh MOMOLIb U AIMOLMOHAIBHYIO OJIEPKKY apTHEPAM B IIpoLiecce JOCTHXKEHHsI 00LIei 1e-
JIM COBMECTHOM JICSITEIIbHOCTH;

IIpeaMeTHBIMH pe3yJIbTATAMUM3YUCHHUS IPEIMETA SABISIOTCS CIEYIOINE YMEHUS:

- OCO3HAHME POJIM BEILECTB:

- OIIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHATD POJIb BELIECTB B UX KPYTOBOPOTE.

- IPUBOJIUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IPUPOJIE;

- HaXOAUTh Y€PThl, CBUAETENIBCTBYIONIME 00 OOMIMX NMPU3HAKAX XMMUYECKHX MPOLIECCOB U UX pa3iu-
YUSX.

-MCIOJIb30BaHNE XUMUYECKUX 3HAHUHN B OBITY:

- 00BSCHATH 3HAUYEHUE BEILECTB B )KM3HU U XO35HCTBE UEIOBEKA.

-00BSACHATH MUD C TOUKH 3PEHUS] XUMHUU:— IEPEUUCIIATh OTIIMYUTEIbHbBIE CBOMCTBA XUMUYECKUX Be-
LIECTB;

- pa3yIn4aTh OCHOBHBIE XUMUYECKHUE IPOLECCHI; - OIPEAEIATH OCHOBHBIE KJIACCHI HEOPraHUYECKUX
BEILIECTB;

- IOHUMATh CMBICI XMMUYECKUX TEPMUHOB.OBJIaJICHUE OCHOBAMU METOOB IO3HAHUS, XapaKTEPHBIX
JUISl ECTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METObl XUMUUECKOM HaykH (HaOIroieHNe, CpaBHEHHE, SKCIIEPUMEHT, U3Mepe-
HUE) U UX POJIb B TO3HAHUM MTPUPOJIBI;

- IPOBOJIUTH XUMHUYECKHUE OTBITHI H IKCIIEPUMEHTHI U OOBSICHATh UX PE3YJIbTaThl.yMEHHE OLIEHUBATh
MOBE/ICHNE YEJIOBEKa C TOUKHU 3PEHHSI XUMUUECKON 0€30MacHOCTH MO0 OTHOUIEHHIO K YEJIOBEKY U
IIpUpoOJIE:

Conep:xxanue yuedHoro kypca 8 kiacc (68 yacon)
Beenenne (8 uyacoB)
[Mpenmer xumMuu. MeTo bl TO3HAHUS B XUMHUU: HAOJIOICHHE, DKCIICPUMEHT, MOIeIpoBanue. FlcTouHKH
XUMHUYECKOU I/IH(l)OpMaHI/II/I, €C IIOJIYUCHHUEC, aHAIU3 U MMPEACTABIICHHUE €T0 PE3YJIbTATOB JlousaTtue o XuMu-
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YEeCKOM 3JIEMEHTE U (popMax ero CymecTBOBaHUS: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOXHBIX BELIECTBAX.
[TpeBpamenus BemecTB. OTIMYNE XUMHUYECKUX PEAKIMA OT (PU3NUECKUX sIBICHUH. Ponb XUMHUU B )KU3HU
yenoBeka. XeMopmius u xemopoOusa. Kparkue cBeneHus: U3 UCTOPUM BO3HUKHOBEHUS U Pa3BUTHUS XHU-
mun. [lepuoa anxumun. [oustue o punocopckom kamHe. Poib OTEUECTBEHHBIX YYCHBIX B CTAHOBJICHUU
XuMu4ecKkor Hayku: pabotsl M. B. JlomonocoBa, A. M. bytnepona, /[. 1. MenneneeBa. Xumudeckas
CUMBOJIMKA. 3HAKH XUMUYECKHUX IEMEHTOB U IPOUCXOKICHUE UX Ha3BaHUM.

Xumunyeckue ¢popmyibl. Maaekcsl u koddpduurentsl. OTHOCUTENbHBIE aTOMHAS U MOJIEKYJISIpHAs MacChl.
Pacuer MaccoBoif 1011 XUMHYECKOT0O 31eMeHTa o (popmyne BemecTsa. Ilepuoanueckas cuctema XuMu-
YecKuX 3JIEMEHTOB MeHjieneeBa, ee CTpyKTypa: Majible U OOJIbIINE MEPUOAbI, TPYIIbl U MOATPYIIIBI
(rmaBHas u nmobounas). [lepuonuyeckas cucrema Kak CIpaBOYHOE IMOCOOME Ui OJTYYCHHUs CBEICHUH O
XUMHUYECKUX HJIEMEHTAaX.

Pacuernbie 3amaun. 1. HaxoxzneHue oTHOCHTENbHON MOJEKYJISPHOM Macchl BELIECTBA 110 €r0 XUMHYE-
cKoil popmyre. 2. Beiuncienre MacCOBOM 10JIM XUMUYECKOIO JIEMEHTA B BEIIECTBE 110 €ro Gpopmylie.
HMemouncrpanun. 1.Monenu ( mapocrepxxkaeBbie U CTroapta bpurie6a) pa3InyHbIX TPOCTHIX U CIOKHBIX
BemiecTB.2. Kotekuus CTeKIsHHOM XuMudeckonnocyapl.3. Koekiusa MaTepualioB U U3 HA OCHO-
Be antoMuHus.4. BzaumopeiictBue Mpamopa ¢ KUCJIOTOM U IOMYTHEHUE U3BECTKOBON BOJIBI.
JlaGoparopHble onbIThL.1.CpaBHEHHE CBOWCTB TBEPJbIX KPUCTAUIMYECKUX BEIIECTB W PacTBO-
poB.2.CpaHeHHE CKOPOCTH MCIIApEHUs BOJbI, OJEKOJIOHA U ATHJIOBOTO CIUPTA C (PUIBTPOBAILHON OyMma-
TH.

Ilpakmuueckas paboma Nel «3nakomcmeo c 1abopamoprvim 000py008aAHUEM))

Konumponvnaa paboma Nel

Tema 1. ATOMBI XHMHYECKHX 3J1eMeHTOB (9 4yacoB)

ATOMBI KaKk popMa CYIIECTBOBAHUS XMMHUYECKUX 3J1eMEHTOB. OCHOBHbBIE CBEJECHUS O CTPOCHUU aTOMOB.
JlokazaTenbcTBa CIOXKHOCTU cTpoeHus aromoB. OmbiThl Pesepdopna. [InanerapHas monenb CTpOCHHS
aToMma.

CocTraB aTOMHBIX siiep: MPOTOHBI U HEUTPOHbI. OTHOCUTENIbHAS aTOMHAs Macca. B3auMoCBsA3b MOHATUI
«IIPOTOH», «HEUTPOH», KOTHOCUTENbHAS aTOMHasl Macca». M3MeHeHue uuciaa NpoTOHOB B pe aroma -
o0pa3oBaHKe HOBBIX XMMHUYECKUX 2JIEMEHTOB. VI3MeHeHne ynciia HEMTPOHOB B sijpe aToMa - 00pa3oBaHUE
n30TonoB. COBpEMEHHOE OINpEE/ICHUE MOHATUS «XUMUYECKUHN 37eMeHT». M30Tombl Kak pa3HOBUIHOCTH
aTOMOB OJTHOI'O XMMHUYECKOI'0 3JIEMEHTA. DJIEKTPOHbI. CTPOEHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYE-
CKHX DJIEMEHTOB MaJIbIX IIEpHoJI0B nepuoanyeckon cucremsl [. 1. Menneneesa. [lonstrue o 3aBepiieH-
HOM U HE3aBEPUICHHOM 3JIEKTPOHHOM cjoe (dHepreTudeckoM ypoBHe) .Ilepuoandeckas cuctema XUMHU-
yeckux dyeMeHnToB JI. . MeHneneeBa U CTpO€HHE aTOMOB- (PU3UUYECKHI CMBICI TOPSIIKOBOTO HOMEpa
2JIEMEHTa, HOMepa IPyIIbl, HoMepa nepuona. M3smMeHeHue uncia 31eKTPOHOB Ha BHELIIHEM DJIEKTPOHHOM
YpOBHE aTOMa XUMHUYECKOTO 3JIEMEHTa - 00pa30BaHUE MOJOKUTENIbHBIX U OTPULIATEIbHBIX HOHOB. OHBI,
00pa3oBaHHbIE ATOMaMU METAJJIOB U HEMeTaJJIOB. [IpuunHbl U3MEHEHUS METAIUIMYECKUX U HeMeTallIH-
YECKUX CBOMCTB B mepuojax u rpynmnax. O0pa3oBanue OMHapHbIX coenuHenuid. [lonatue 06 MOHHOU CBsI-
3u. CxeMbl 00pa30BaHUsl MOHHOM CBsI3U. B3anMoneicTBie aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAIIJIOB
MeX1y co0ol - 00pa3oBaHME ABYXaTOMHBIX MOJIEKYJI TPOCTHIX BEIIECTB.

KoBaneHTHas HemossipHash XUMHUYECKasi CBS3b. DJIEKTPOHHBIE U CTPYKTypHbIE (opMyisl. Bzaumoneit-
CTBHME aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAIIJIOB MEXTy cO00i - 00pa3oBaHHe OMHAPHBIX COETUHEHUIN
HEMETAJUIOB. DJIEKTPOOTPHUIIATEIbHOCTh. [oHsATHE O KOBaJIGHTHON TOJISIpHOM CBs3U. [loHsTHE O BajleHT-
HOCTH KaK CBOHCTBE aTOMOB 00pa30BbIBaTh KOBAJIEHTHBIE XUMUUecKHe cBs3Hu. CocraBienue ¢popmyn Ou-
HapHBIX COEAMHEHMH MO BajJeHTHOCTH. HaxoxkieHue BaJeHTHOCTH IO (opmyse OMHApHOTO COETUHeE-
Hus.B3aumoeiicTBue aTOMOB XUMHUYECKUX 3JIEMEHTOB-METAJIIIOB MEX/1y CO00H - 00pa3oBaHUE MeTaslIu-
yeckux Kpuctamios. [IoHsATHE 0 MeTaIMUecKOl CBSI3M.

JeMoHcTpanuu. Mozenn aToOMOB XMMHYECKHUX JIeMeHTOB. [lepuonudeckas cucreMa XMMUYECKHUX dJle-
menToB JI. 1. Menneneena.

JlabopaTopubie omnbITbl. 3.MojenupoBaHue MPUHLIMIA JEUCTBUH CKaHMPYIOIIETO MHKPOCKO-
na.4.M3roroBnenue mojeneil OMHapHBIX coenHeHui.S. 3roToBiaeHre Moaenu, WITIOCTPUPYIOIIENH CBOM-
CTBa METAJUINYECKOM CBSI3U.



Koumponvnasa paooma Ne2 no meme « Amomsl XumuuecKux 31€MeHmM 08

Tema 2. IIpocthie BemecTBa (7 4acoB)

[TonokeHne METaIUIOB U HEMETAJJIOB B IIEPUOJIUUYECKON CUCTEME XMMHUYECKUX daemeHToB [l. 1. Menne-
JeeBa. BaxkHeime mpocThie BEIIECTBA - METAJUIbI: JKEJIe30, ATIOMUHUN, KaJIbIIMA, MarHuii, HATpHil, Ka-
muii. O0mue Gu3ndeckue CBOMCTBA METAJIOB. BakHele mpocThie BEIIECTBA - HEMETaJUTbI, 00pa3o0-
BaHHbIE aTOMaMH KUCIIOPOa, BOAOPO/a, a30Ta, cepbl, pochopa, yriepona.Monekynbl IPOCTHIX BEIIECTB-
HEMETaJIJIOB-BOJ0PO/1a,KUCIOPOa, a30Ta,raJIoreHOB. OTtHocuTenbHas MOJIEKYJISIpHAs Mac-
ca.CrnocoOHOCTh aTOMOB XMMHUYECKHUX AJIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - aJllo-
Tponusi. AJUIOTPOITHBIE MOAM(UKAINU KUCIopoaa, ¢ochopa u onoBa. MeTauindeckue U HeMeTaJlTHye-
CKHE CBOMCTBA MPOCTHIXBEIIEeCTB. OTHOCUTEIBHOCTD JICICHUS MPOCTHIX BEIECTB HA METAJLJIbl U HEMeTall-
aer.Yucno ABoragpo. KonmuectBo BemectBa. Monb. MossipHast macca. Moisipablil 00beM ra3000pa3HbIX
BenlecTB. KpaTHble eqUHUIBI KOJIMYECTBA BEUIECTBA — MWLIUMOJb U KUJIOMOJIb, MUJUTUMOJISIPHAS U KH-
JIOMOJISIpHASI MACChI BEIIECTBA, MUJUTUMOJISIPHBIN M KHJIOMOJISIPHBIN 00BhEMBI Ta3000pa3HbIX BEIIECTB.
Pacyetsl ¢ KcIoNIb30BaHUEM MOHSITUN «KOJUYECTBO BEIIECTBA», «MOJISIPHASI Macca», «MOJSPHBIN 00beM
ra3oB», «IIOCTOsIHHAsi ABOTaJpO».

Pacuernsbie 3anaun. 1. Berauciienne MOJISpHOM MacChl BEIIECTB 10 XUMUYECKUM (popmyiiam. 2. PacdeTsl ¢
WCIOJIb30BAHUEM TOHSATUH «KOJIMYECTBO BEIICCTBA», «MOJISIPHAS MAacCay, «MOJIIPHBIM 00BEM Ta3oBy,
«TIOCTOSIHHAsA ABOTaIpO».

Hemouncrpanuun. [lomydenue o3ona. O0pasipl 6€I0T0 U ceporo 0JioBa, 6esoro u kpacHoro gocdopa He-
KOTOpbIE METaJUIbl U HEMETAJUIbl KOJMYECTBOM BemiecTBa 1 Mosib. Mojens MOJIIpHOTo o0bema razoo0-
Pa3HBIX BEUIECTB.

JlabopaTopHblie onbIThl. 6.03HaAKOMJICHHE C KOJUIEKIUAMHA METa/LUIOB.7. O3HAKOMIIEHHUE C KOJIJICKIIUSIMU
HEMETAJIJIOB.

Koumponsnasn paboma Ne3 no meme: «Ilpocmote seuwyecmear

Tema 3. CoennHeHHs] XMMH4YECKHUX 3J1eMeHTOB (14 yacoB)
Crenenb okucieHus. CpaBHEHUE CTEIICHU OKUCICHUS U BAJIGHTHOCTH. OnipeieieHue CTeEeHU OKUCIICHUS
3JIEMEHTOB TI0 XUMHUYECKOH Popmyne coequHerus. CoctaBienne Gopmysl OMHAPHBIX COSTUHECHUMN, 00-
1M crnoco0 ux Ha3BaHui .buHapHBIE COeTMHEHNS METANIOB M HEMETAJNIOB: OKCHUJIbI, XJIOPHUIBI, CYIb(u-
1wl u 1p. CocraBnenue ux GopMyi. buHapHBIE COSTUHEHHS HEMETANIOB: OKCHIBI, JICTYYHE BOIOPOIHBIC
COEIMHEHMs, UX cocTaB. [IpencraBuTenu OKCHIOB: BOJA, YIIIEKUCIbIN ra3 1 HerameHas u3Bects. [lpen-
CTaBUTEJH JIETYYHX BOJIOPOIHBIX COSAMHEHUI: XJIOPOBOJOPO U aMMHAK.
OcHoBaHus, X COCTaB U Ha3BaHUs. PacTBOpUMOCTh OCHOBaHHI B Bojie. Tabnuiia paCTBOPUMOCTH TU/I-
POKCHUIOB U coJieit B Bojie. [IpencraBurenu menoyeit: THAPOKCUIBI HATPUSI, Kausl U KanbIus. [loHsTHE O
KaueCTBEHHBIX peakuuax. Muankaropsl. I3MeHeHne OKpacku MHAMKATOPOB B IIEJI0YHOM cpene. Kucnorsl,
ux coctaB 1 Ha3BaHus. Kimaccudukanus kucnot. [IpeacraButenu KUCIOT: cepHasi, COJITHAsI U a30THAs.
[TonsiTHE 0 mIKane KuciIoTHOCTH —IuKana-pH. MI3MeHeHne okpacku HHAMKATOPOB B KUCIOTHOM Cpe-
ne.Conu Kak MpOU3BOJIHBIE KUCIIOT U OCHOBaHUH. VX cocTaB u Ha3BaHUs. PacTBOPUMOCTH COJIeil B BOJIE.
[IpencraBuTenu conei: Xxmopua HaTpus, kapOoHat U Gocdart kanpius. AMOphHbIE U KPUCTAITHYECKHUE
BelecTBa. MeXMOIEKYISIPHBIE B3aUMOJACHCTBUS. THIIBI KPUCTAIITHYECKUX PEIIETOK: HOHHAs, aTOMHas,
MOJIEKYJIIpHAs U METAJUTMYECKasi. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THUIIOB KPUCTAIUNIMYECKHUX PEIIETOK.
BemectBa MONIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOSHUS. 3aKOH IMMOCTOSHCTBA COCTaBa JJIsl BEIIECTB
MOJIEKYJISIPHOTO cTpoeHust. UncThie BemecTBa U cMecu. [IpuMepsl KUAKUX, TBEPIbIX U Ta3000pa3HbIX
cmeceil. CBOMCTBA YMCTHIX BelecTB U cMecer. X cocras. MaccoBast 1 00beMHAsI TOJIM KOMIIOHEHTA
cMecu. PacueTsl, CBA3aHHBIC ¢ HCIIOIL30BAHUEM HMOHSITHS «I0JIS.
Pacuernsie 3amaun. 1. Pacyer MaccoBoii 1 00BEMHOI 10JIEH KOMIIOHEHTOB CMECH BEIECTB. 2. Brruncie-
HHE€ MacCOBOH JI0JIM BEUIECTBA B PACTBOPE M0 U3BECTHOM Macce pacTBOPEHHOT0 BEUIECTBA U Macce pac-
TBOpHUTENs. 3. BEIYrCIIeHne MacChl PaCTBOPSEMOTO BEIIECTBA M PACTBOPUTEISI, HEOOXOIUMBIX JIJISI TIPUTO-
TOBJIEHUS ONPEIETIEHHON MacChl pacTBOpPA C U3BECTHON MacCOBOM J10JIe paCTBOPEHHOTO BEIIECTBA.
demoncTpaunuu. O6pasisl OKCHIOB, KHCIIOT, OCHOBAaHUM U coyieil. Moienn KpUCTAIITMIECKUX PEIIETOK
XJIOpUAa HaTpus, anmasa, okcua yraepoaa (IV). KucnotHo-1menounble MHAMKATOPbI, ©3MEHEHUE OKpacC-
KM B pa3IMYHBIXCPE/IaX.. YHUBEPCATHHBIM HHIUKATOP U U3MEHEHHE €T0 OKPACKHU B PA3IUYHBIX CPeax.
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JlaGopaTopHble onbIThI.8. O3HAKOMJIEHHE C KOJUISKITUSIMU OKCUIOB. 9. 03HaKOMJIEHHE CO CBOMCTBAMU
ammuaka. 10.KauectBeHHble peakiiuu Ha yriaekuciaslid ra3.1 1.0npenenenne pH pacTBOpoB KMCIOTHI, 111€-
noun u Bojwl. 12.0npenenenue pH pacTBOPOB TUMOHHOTO U SI0JIOYHOTO COKOB Ha Cpe3e II0-
10B.13.03HaKoMIIeHUE ¢ KOJUIEKIUSIMU cosiel. 14 O3HaKOMIIEHHE C KOJIJIEKIUEN BEIIECTB C pa3HbIM TH-
IIOM KPUCTAJUIMYECKOU pemeTku. M3roToBienre Moaenen, KpuCTAIIMYeCKUX pemeTok. 1 5. O3nakomie-
HUE ¢ 00pa3iaMu TOPHON TTOPOIBI.

Ilpakmuueckas pavoma Ne2: «Ilpucomosnenue pacmeopa ¢ 3a0aHHOU MACCOBOU 001€ll pacmeo-
PEHHO20 geujecmear

Konmponvnas paooma Ned no meme: «CoeOunenuna Xumuueckux 371eMeHmoe)

Tema 4. U3MeHenusi, mpoucxoasimue ¢ Benecrsamu (134acos)

IlonsTe sIBIEHMH KaKk W3MEHEHUH, POMCXOAAIIUX C BEIECTBAMU.SIBICHUS, CBA3aHHBIE C U3MEHECHUEM
KPUCTATMIECKOTO CTPOCHHSI BEIIECTBA IPH IMIOCTOSHHOM €T0 COCTaBe- (PU3MUECKUE SIBICHHUS.

@usnyeckue SBICHUS B XMMHU: JUCTWULALMS, KPUCTAJUIM3aLUs, BBIIIADUBAHNE U BO3TOHKA BEIIECTB,
HEHTPUPYTUPOBAHUE.
SIBneHus, CBsI3aHHBIE C U3MEHEHMEM COCTaBa BEILECTBA, - XMMHUUYECKHE peakuuu. [IpusHaku n yciosus
NPOTEKaHU XUMHUECKUX peakiuil. [ToHsTre 00 5K30- U SHIOTEPMUYECKUX peakuusx. Peakuuu ropenus
KaK YaCTHBIN CIIy4ai 9K30TEPMHUYECKHUX PEAKLMH, IPOTEKAIOIINX C BBIACIECHUEM CBETA.3aKOH COXPaHEHUS
MAacchl BeIECTB. XMMHUYECKHE YpPaBHEHHs. 3HAYCHNUE HHEKCOB U K03 (PUITMEHTOB.

CocraBieHne ypaBHEHUM XUMHUYECKUX peakiuil.PacueTsl o XxuMu4eckuM ypaBHeHUsIM. Pemenue 3anaq
Ha HaXO0’KJIEHUE KOJINYECTBA BEILIECTBA, MACChl WJIM 00beMa MIPOYKTa peaKLiy 110 KOJIMYECTBY BEILIECTBA,
Macce Wik 00beMy UCXOIHOrO BellecTBa. PacueTsl ¢ CIOIb30BaHUEM MOHATHUS «I0JIs», KOTa UCXOJHOE
BEILIECTBO JIAHO B BUJIE PacTBOpa C 3alaHHOM MAacCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA MU COIAECPIKUT
OIIPEAEIIEHHYIO JOJII0 IPUMECEH.

Peaknun pasnoxenus. Ilonsarue o ckopoctu xumnyeckux peakuui. Karammusaropsl. @epmentsl. Peaknnn
coeauHeHus. Kartamurudyeckue M HeKartanuTudeckue peakuuu. OOpaTuMble M HeoOpaTHMBbIE peak-
uuu.Peakiun 3aMenieHus. DJIEKTPOXUMUYECKUHN psii HAPSDKEHUH METallIoB, €ro0 MCIOJIb30BaHUE IS
IIPOrHO3UPOBAHUS BO3MOXKHOCTU IIPOTEKAHUSA PEAKIMA MEXIy METallaMUd U pacTBOpaMu KucioT. Peak-
LMY BBITECHEHMSI OJJHUX METAJUIOB U3 PacTBOPOB UX cojel Apyrumu Meramiamu.Peakiun oomena. Peak-
UM HeHTpann3anuu. Y ClIoBHs MPOTEKaHUs peakuuil oOMeHa B pacTBOpax 10 KoHIA. THUIbI XUMUYECKUX
peakuuil (10 MPU3HAKY «YHUCIO U COCTaB MCXOJHBIX BEIIECTB M IMPOAYKTOB DPEAKIMM») Ha NpPUMEpe
CBOMCTB BOJIbI. Peakius pa3inoxkeHus - 2IEeKTpoJIN3 BOAbl. Peakiuy coenHeHus - B3aUMMOJEHCTBUE BOJIBI
C OKCHJIaMHM METaJUIOB U HeMeTaJuloB. [IoHATHE «THIpOKCHABI). Peakuny 3aMeleHns - B3auMOICHCTBHE
BOJIbI C IIEJOYHBIMU U ULIEJTOYHO3EMENbHBIMU MeTaliaMu. Peakium oOMeHa (Ha mpumepe T'HIpoJin3a
cyabuaa aTIOMUHNA U KapOuaa KanbLus).

Pacuernblie 3amaun. 1. Beluncienne 1o XMMUYECKUM YPAaBHEHUSIM MacChl WJIM KOJMYECTBA BEIIECTBA IO
M3BECTHOM Macce WM KOJWYECTBY BEIIECTBA OJHOIO M3 BCTYMNAIOIINX B PEAKLHUIO BEIIECTB MIIU MPOAYK-
TOB peakiuu. 2. Beruucnenne Maccsbl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTa peaKkIiH, eClIi U3BECTHA
Macca UCXOJHOI0 BEILECTBA, COAEPIKAILIETO ONPENEICHHYIO 1010 npuMeceil. 3. Boruncnenne mMaccol (Ko-
JIMYECTBA BEIEeCTBa, 00beMa) MPOAYKTa PEeaKIlM, €ClIi U3BECTHA Macca pacTBOpa U MaccoBas JIoJis pac-
TBOPEHHOT'O BELIECTBA.

Jemoncrpauuu. [Tpumeps! ¢usnueckux ssnenuid. 1.IlnaBnenne napagpuna.2. Bozronka ifoga umm GeH-
30iHOM KuchoThl. 3.PacTBopeHue okxpaiieHHbIX conei. 4.Jluddy3us AymucThIX BEIIECTB C ropsiei
JAMITIOYKM HakaiuBaHus. [Ipumepsl XMMHUYECKUX SIBIEHUI: a) TOpeHHe MarHus; 0) B3aMMOJIEHCTBHE CO-
JISHOM KHUCJIOTHI C MpaMOpPOM WJIM MeJIOM; B) moJiydenune runpokcuaa meau (II); r) pactBopenue moiy-
YEHHOT'0 TUIPOKCHUIA B KUCIOTAx; 1) B3auMoeicTaue okcuaa menu (II) ¢ cepHoit kuciaoTol nmpu Harpe-
BaHUU; €) pa3lio’KeHUE NepMaHraHaTa Kallus; *) B3auMOJIeHCTBUE Pa30aBIEHHBIX KUCIOT C METaJlJIaMH.
PaznoxeHnue nepokcuia BOAOPOAA MOMOIIBIO JUOKCH/Ia MapraHiia 1 Karanasbl KapTodesst Ui MOPKOBH.
JlaGoparopubie onbiThl. 16.IIpokanrBanre Meau B IJIaMEHU CIUPTOBKU WM TOpenku.l7. 3amenieHue
Menu B pactBope xyopuaa menau (II) xenezom.

Konumponvnasa paboma NeS no meme: «H3zmenenusn, npoucxooaujue ¢ 6euiecmeamuy

Tema 5. PacrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB. (174acoB)
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PactBopenune kak (usuko-xumuyeckuii mporecc. [loHsTHE O THApaTax W KpHCTAIOTHapaTax. PacTBo-
pumocTb. KpuBble pacTBOPUMOCTH KaK MOJIEIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPIBIX BEILECTB OT TEM-
nepatypsl.. HachllieHHbIe, HEHACBIILIEHHBIE U MEPECHIIIEHHBIE PAaCTBOPBL. 3HAYEHHE PACTBOPOB ISl MPH-
POIBI U cenbeKoro xo3siicTa. [lonsaTue 06 AMeKTPOIUTHIECKON TUCCOIHALINY.

DNEKTPONUTHI U HEANEKTPOJIUTHI. MexaHN3M AMCCOLUALMH IEKTPOJIUTOB C PA3JIMYHBIM TUIIOM XHUMHUYE-
ckoii cBsi3u. CTeneHpb MeKTPONUTHUECKON aucconmanyu. CuibHbIe U ciaalbie 3nexTponuTsl.llonsrue 006
3NEKTPOJUTUYECKON TUCCOUMALNN. DIEKTPOJIUTHI U HEIJIEKTPOIUTBI. MEeXaHNU3M JUCCOLUALUU 3IIEKTPO-
JIUTOB C Pa3JIM4YHBIM TUIIOM XUMUYECKOU CBs3U. CTENEHb 3JIEKTPOIUTHUECKON Aucconuanuy. CHUIIbHbIE U
ciabbie 37eKTPOIUTHL. OCHOBHBIE MOJOKEHHSI TEOPUU DJICKTPOIUTUYECKOM Aucconuanuu. MloHHble ypas-
HEHUS peaklUMi. YCIOBUS MPOTEKaHUs peaklUyd oOMEeHa MEXAY JIEKTPOJUTAaMH JI0 KOHLIA B CBETE MOH-
HBIX TpencTaBienuii.Knaccudukanus nonoB u ux cBoiicrsa. Kucnotsl, nx kinaccudukanus. Jucconuanus
KHMCJIOT ¥ HUX CBOMCTBA B CBETE TEOPUHU DJIEKTPOJIUTHYECKON nucconuanuu. MosjekyaspHble U HOHHbIE
YpaBHEHUs peakuui KUCIOT. B3anMoneincTBre KUCIOT ¢ MeTalllaMU. JJIEKTPOXUMHUYECKUI psijl Hamps-
KEHUI MeTaJuIoB. B3aumonelcTBre KUCIOT ¢ METaUIAMU U OKCUJAaMU METaJUIOB. B3anmonencreue Kuc-
JIOT C OCHOBAHUSIMU - peaklusl HeWTpanuzauuu. BzaumonericTBue KHUCIOT ¢ cossiMu. Mcnonb3oBaHue
TaOIUIIBI PACTBOPUMOCTH JJISl XapAKTEPUCTUKNA XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kiaccudukanus. Jlucconuaius OCHOBaHUMN U UX CBOMCTBA B CBETE TEOPHUH DIIEKTPOIUTHU-
YECKOW aucconuanuu. B3auMonencTBue OCHOBAHMM C KUCIOTaMHU, KUCIOTHBIMA OKCUIAMHU M COJIAMH.
Hcnonb3oBanue TaOIUIBIPACTBOPUMOCTH ISl XapaKTEPUCTUKU XMMHUYECKUX CBOWCTB OCHOBaHHil. Pa3-
JIO’)KEHUE HEPACTBOPUMBIX OCHOBAHUMU MpH HarpeBaHuM. Coiu, UX KJIacCU(PUKALUA U AUCCOLMALIMS B CBE-
te TO/I. pa3nuunbix TUNIOB cosieid. CBOMCTBA COJIel B CBETE TEOPHUH SJIEKTPOJIUTHUECKON TUCCOIUALUU.
B3anmoneiicTBre coseld ¢ METaJJIaMH, YCIOBHUS MPOTEKAHUs 3TUX peakiui. B3auMmoaencTBue cosieit ¢
KHCIIOTaMU, OCHOBAaHUSAMHU U coyisiMH. Vcronb30BaHue TaOMUIBI PAaCTBOPUMOCTH ISl XapaKTEPUCTUKH
XUMHYECKHX CBOWCTB coiieil.00001menre cBeacHnin 00 OKCHAAx, WX KiIacCU(DHUKAIMM U XUMHUYECKUX
cBolcTBax.l'eHeTHUUecKue psiibl METAJJIOB U HEMETAJIOB. ['eHeTrueckas CBsI3b MEXIy KilaccaMu Heopra-
HUYECKUX BELIECTB.

OKHCANTENEHO-BOCCTAHOBUTENIbHBIE peakiuu.Onpe/esieHne CTeNeH! OKUCICHUsS IS JIEMEHTOB, o0pa-
3YIOLIMX BEIIECTBA pa3HbIX KiaccoB. Peaknun nonHoro oomena u OBP. Oxkucnurens 1 BOCCTaHOBUTEID,
OKHCJIEHHE U BOCCTAaHOBJIEHUE. Peakiiuu HOHHOTO 0OMEHA U OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
JemMoncTpanuu. VcnbiTaHue BEMIECTB U UX PACTBOPOB Ha AJIEKTPOINPOBOJHOCTb. 3aBUCUMOCTD AJIEKTPO-
MIPOBOJIHOCTH YKCYCHOM KHUCJOTHI OT KOHILIEHTpauuu. BzauMozeiicTBue HuHKa ¢ cepoil, COJISHON KUCIIO-
toil, xnopunom meau (II). l'openne maruus.

JlaGopaTopHsle onbIThI. 18. Peakuuu, XapakTepHble A1 pacTBOPOB KUCIOT (COJITHOM MM cepHOi). 19.
[lonyyeHne wu CBOIicTBa HEpPaCTBOPUMOIO OCHOBaHUS, Hampumep ruapokcuga wmeau  (ID).
20.B3aumojeiicTBUepacTBOPOB XJIOpUa HaTpusl M HUTparta cepeOpa. 21. Peakuuu, XxapakTepHble Ui pac-
TBOPOB MIeN0YeH (TUAPOKCUIOB HATpUsl WM Kanus). 22. Peakiuu, XxapakTepHble AJisi pacTBOPOB COJEH
(marmpumep, aus xaopuaa menu (I1)). 23. Peakium, xapakTepHble 1J11 OCHOBHBIX OKCHIOB (HampuMep, A
okcua Kanbims). 24. Peakiuu, XxapakTepHble ISl KUCIOTHBIX OKCHUJIOB (HarpuMep, JAJis YIJIEKUCIIOTO Ta-
3a).

Ilpakmuueckasn paboma Ne3: «Honunvte peakuyuu

Konumponvnaa paboma Ne6 no meme: «Pacmeopenue. Pacmeopul. Peakyuu uonnozo oomena u oKuc-
JIUMENbHO-60CCMAHO8UMETbHbIE DEaKU LU

Conep:xanue yue0HOro kypca 9 kiaacc (65 yacon)
Tema 1. BBenenune. O0masi XapaKTepuCcTHKA XUMHYECKHX YJIEMEHTOB H XUMU4YecKuX peakmmii. (10
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XapakTepUCTHKa 3JIEMEHTA 110 €ro MoJoKeHHI0 B [lepuoanueckoil cucreMe XMMUYECKUX JIEMEHTOB [l
N. MenneneeBa. CBOICTBa OKCUAOB, KMCIOT, OCHOBAHUN U COJIEW B CBETE TEOPHUM DJIEKTPOIUTHUECKOU
IMCCOLIMALMN M OKUCIIEHUsA-BOCcCTaHOBIEHUs. [IoHsATHE O mepexoaHbIxX anemMeHTax. AM¢porepHoCcTb. ['e-
HETUYECKUM P nepexonHoro siemeHTta. llepuonnueckuil 3akoH u Ilepnoanueckas cucrema Xxumude-
ckux aemeHToB . M. MenaeneeBa. Xumudeckas opraHu3anys *KUBOH U HEXKUBOU NMPUPOAbI. XUMUYeE-
CKUI COCTaB si/ipa, MAHTUU U 3€MHOH KOpbl. XMMHUYECKUE DJIEMEHTHl B KJIETKAaX *HUBBIX OPraHHU3MOB.
Makpo- u MukposnemMeHTsl. O0o01IeHne CBeIeHUIH 0 XUMUYeCcKUX peakiusax. Kiaccudukauus xumuye-
CKUX peaKkUuil 0 pa3IMyHbIM MIPU3HAKAM: «YHMCIIO M COCTaB PEarupyrolX U 00pa3yroIuXxcs BEIECTBY,
«TeroBoi 3(dexr», «HampaBIeHHE», «M3MEHEHHE CTETICHEH OKMCIICHHs JIEMEHTOB, 00pa3yoNImXx pea-
THPYIOIIHNE BEIIECTBaY, «(a3ay, «MCIOIb30BaHUE KaTaau3aTopay. [IoHATHE 0 CKOPOCTH XUMHUYECKOH pe-
akuu. akTopsl, BIUAIONINE HA CKOPOCTh XMMUYECKUX peakuuid. Karanuszarops! u katanu3. MHruduro-
pBl. AHTMOKCHIAHTBHI.
JdemoHcTpanmu.
Paznuunsie popmer Tabmunst 1. Y. MenneneeBa. Mogenu aToMoB 3JeMeHTOB 1—3-ro nepuoaoB. Mo-
JieJIb CTPOEHUS 3€MHOr0 Iapa (IonepeyHslil pazpes). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakiuu OT
IIPUPOJBI PEArUPYIOIIUX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKIIMM OT KOHLEHTPALUU pea-
TUPYIOIIMX BELIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklMy OT IUIOIIA U CONPUKOCHOBEHMS pea-
TUPYIOIIUX BELIECTB («KUIISIILIUHN CI0H»). 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOM peaKklMK OT TEMIIEPaTyphl
pearupyroomux BemecTB. [ OMOTeHHBIN U reTeporeHHbli Katanu3bl. @epMeHTaTUBHBINA KaTanu3. MHrubu-
poBaHue.
JlaGopaTopHbIe ONBITHI.
1. [onydyenue rugpokcua HUHKA U UCCIEA0BaHNE €ro cBOoMcTB. 2.MonenupoBanue nocrpoenus [lepuo-
JUYECKON CUCTEMBI XUMHUUECKHX 31eMeHTOB 1. 1. Menneneesa. 3. 3aMelieHNe KeIe30M MEIU B pacTBO-
pe cynbdara meau (II). 4. 3aBUCMMOCTb CKOPOCTH XMMUYECKOH PEeakLUU OT IPUPOAbI pearupyromux Be-
LIECTB Ha IPUMEPE B3aNMOJECHCTBUS KUCIIOT ¢ METaJUIAMH.
5. 3aBUCHMOCTb CKOPOCTH XMMHMUYECKOH peakluy OT KOHLUEHTPALlMU pearupyrouux BEeLUIECTB Ha IpUMeEpe
B3aMMOJEHCTBUS LIMHKA C COJITHOM KUCJIOTOW Pa3IMYHON KOHLEHTPALIUH.
6. 3aBHCHUMOCTb CKOPOCTH XMMHMYECKOM pPEaKLHMHM OT IUIOAAW CONPHUKOCHOBEHMS pEarupyrolliux Be-
miecTB. 7. MoJenupoBaHue «KUIISILIEro cyIos». 8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIHU OT TeM-
nepaTypbl pearupyromrx BEHIeCTB Ha MpuMepe B3aumoercTBus okcuaa meau (I1I) ¢ pactBopom cepHoii
KHMCJIOTHI pa3iIM4HON TeMuneparypsl. 9. Pa3nokeHne nepokcuaa BOAOPOJa ¢ MOMOIIBIO OKCHIA MapraHia
(IV) n xatanazel. 10. O6HapyxeHHe KaTaja3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubuposanue
B3aUMOJICUCTBUS KUCIIOT C METAJZIAMU YPOTPOITHHOM.
KonTtposbnas padora Nel
Tema 2. Metaniabt (18 u)
ITonoxenne Meramuios B Ilepuogudeckon cucreme xumudeckux siaeMeHToB J1. 1. Menneneesa. Merai-
JMYecKasi KpUCTaJUIMYecKasl peleTka U MeTaJulnueckas XUMuueckas cBsizb. OOmiue ¢uznyeckue cBOM-
ctBa MeTayyioB. CIulaBbl, UX CBOMCTBA U 3HaU€HUE. XMMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTE-
Jell, a TaK)Ke B CBETE MX IMOJIOKEHMSI B AJIEKTPOXUMHUYECKOM Py HanpsbkeHui metamuioB. Koppo3us me-
TaJIJIOB U CIIOCO0BI 00pbOBI ¢ Hell. MeTasuibl B pupoje. O01ue crnocoObl UX MOTyYeHHs.
OO0masi XxapakTepucTHKA WIEJOYHBIX MeTa1oB. Metamuisl B npupoje. OOmme cnocoObl UX MOTyde-
Hus. Ctpoenue atoMoB. lllenounbie MeTamibl — MpPOCThIE BellecTBa. BaxkHelne coenHeHus 1enoy-
HBIX METAJUIOB — OKCHUJbI, TUAPOKCUIBI U CONH (XJIOpUAbI, KapOOHATHI, CyNb(aThl, HUTPATHI), UX CBOM-
CTBa U IPUMEHEHHUE B HApOAHOM Xo3siiicTBe. Kanuitnbie ynoOpenus.
O0mas xapakTepucTHKA 3JIEMEHTOB IWIaBHOM nmoaArpynns! II rpynnel.
Crpoenue aromoB. IllenoyHo3emMenbHble METANIIbI — MPOCTHIE BelllecTBa. BaykHelye coequHeHus 1e-
JIOYHO3EMEJIBHBIX METAJIJIOB — OKCHUJbI, TUIPOKCUIBI U CONH (XJIOpUIbI, KApOOHATHI, HUTPATHI, CyIb(ha-
Thl, hochaThl), UX CBOICTBA M MPUMEHEHHUE B HAPOIHOM XO3sIHCTBE.
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ANIOMUHHI.

Crpoenue atoma, pU3NIECKUE U XUMUYECKHE CBOMCTBA MpocToro BeuiecTBa. CoenHEHMs aTIOMUHUS —
OKCHJ ¥ THAPOKCHUI, UX aM(POTEepHBIN XxapakTep. Baxkneimme conu anmomunus. [IpuMeHeHne amoMuHus
U €T0 COCTUHEHUN.

Keaeso.

Crpoenue aToma, pu3nyecKkre 1 XUMUYECKHE CBOMCTBA IIPOCTOTO BellecTBa. | eHeTHYeCKHe Psiibl Fe™ u
Fe™.

Baxueiimue conu jxene3a. 3HayeHHE Kelle3a U ero COSIUHEHUH 1S MPUPOIbl U HAPOJAHOTO X034HCTBA.
JleMoHCcTpaLUM.

OO0pa31pl MIETOYHBIX U IIET0YHO3EMENbHBIX MeTaiIoB. O0pa3isl cruiaBoB. B3aumoeiictBue HaTpHs, JTH-
THUS U KaJIbIUs ¢ BOJOW. B3anmoseiicTBie HaTpusl 1 MarHusi ¢ KUCJIOpoAoM. B3aumoeiicTBrie MeTaioB ¢
Hemetautamu. [lomydenne ruapokcuaos xenesa (I11) u (I11).

JlabopaTopHble ONbITHI.

12. B3aumogeiicTBre pacTBOPOB KUCJIOT U coJiel ¢ MeTaiutamMu. 13. O3HaKoMIIeHHE ¢ pyAaMH kenesa. 14.
OkpamuBaHue IJIAaMEHU COJSIMM WIEJIOYHBIX MeETauioB. 15. B3auMojelcTBUE KaiblMsl C BOJOM.
16.ITomyuenue rugpokcua Kaiblius U UCCIIEJOBAHUE €r0 CBOMCTB.

17. IlomyueHnue TuIpOKCHIa ATFOMUHUS U HCCIIEI0BaHUE ero cBocTB. 18. B3aumonelictBue xenesa ¢ co-
nsHOM kucnotoi. 19. [lonyuenune rugpokcuion xenesa (II) u (1) u uzydyenue ux cBONCTB.

Koumponsnasa paboma Ne2 no meme: «Memannpty
I[Ipaktuxkym 1. CBoiicTBa MeTA/UIOB M MX COETUHEHU

1. OcymiecTBieHue LENOYKH XUMUYECKUX IpeBpalieHuil. 2. [lonydyenue u cBoiicTBa coeIMHEHUI MeTall-
JIOB.

Tema 3. HemeTasibl (28 4)

OOmiast XxapaKTeprCTHKa HEMETAJUIOB: TMoJIoKeHne B llepuoaudeckoil cucreMe XUMUYECKUX DIIEMEHTOB
. . MenneneeBa,0cO0EHHOCTH CTPOSHUSI aTOMOB, AJIEKTPOOTpHUIATENILHOCT (D) KakMepa «HeMeTall-
JU4HOCTHY, pan D0. Kpucramandeckoe CTpOEHHE HEMETAUIOB — IIPOCTHIX BeulecTs. Ayorponus. Ou-
3UYECKHE CBOMCTBA HEMETaIOB. OTHOCUTEIBHOCTD MOHATHH «METAIUD» U «HEMETAILII.
Bopopoa.llonoxenne Bonopona B [lepuoguueckoit cucreme xumuyeckux aemeHToB 1. 1. Menneneesa.
Crpoenue atoMa U MOJeKyJbl. PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPO/A, €r0 MOJIYYEHHE U MpU-
MEHEHHE.

Bopna.Crpoenne monekyinbsl. Bogoponnas xuMuyeckas cBsizb. @usndeckue cBOiCTBa BOAbI. AHOMaINH
cBOMCTB BoAbL. ['napodunbHbele U THIpodOoOHBIE BelecTBAa. XUMUYECKHE CBOMCTBa Boabl. Kpyrosopor
BOJBI B Ipupoje. Bogoounctka. Aspanus Bojibl. beitoBeie punbTpsl. MuHepanbHble BoAbL. JucTunnupo-
BaHHAas BOJIA, €€ MOJIy4eHHE U IPUMEHEHUE.

O0mas xapaKkTepucTHKA raJoreHoB.

Crpoenue atoMoB. [IpocThle BelecTBa 1 OCHOBHBIE COEJTUHEHUS TaJIOT€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xsope, Opome, gprope u ozge. [IpuMmeHeHne rajoreHoB U UX CO€AMHEHUH B HApOJI-
HOM XO35ICTBE.

Cepa.CtpoeHue aToMa, aJuIOTPOINHsI, CBOMCTBA U MpUMEHEHHe poMOHnueckoi cepbl. Oxcuel cepsl (IV) u
(VI), ux momyuyenue, cBoiictBa u npumenenue. CepHasi KMCIOTa U €€ COJIM, UX MPUMEHEHUE B HAPOJHOM
xo3sucTBe. [Ipon3BoCTBO CEPHOM KHMCIIOTHI.

A3o0T1.CTpoeHue aToma U MOJIEKYJIbI, CBOMCTBA IMPOCTOTO BEUIECTBA. AMMHMAK, CTPOCHHE, CBOWCTBA, IOJTY-
yeHue U npumeHenue. Coin aMMOHUS, UX cBOMCTBa U mpumeHeHue. Okcunbl azota (1I) u (IV).

A3OTHas KUCIIOTa, ee CBOMCTBA U NMpUMeHeHue. HUTpaTel 1 HUTPUTHI, TpodiieMa UX COAEP)KaHUs B CElb-
CKOXO3MCTBEHHOM MPOIYyKIUU. A30THBIE YA0OOPEHHUS.

Yraepoa.Ctpoenue atoma, aJuioTponus, cBoiicTBa Moaudukauii, npumenenne. Oxcusl yriaepoaa (I1) u
(IV), ux cBoiicTBa n npumeHenne. KapOoHaThl: KaJlbIUT, CO/Ia, MOTAIll, UX 3HAUEHHE B IPUPOJAE U KUZHU
4eJI0BEKa.
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Kpemunii.CtpoeHue aroma, KpUCTAIUIMYECKUA KPEMHMM, €r0 CBOMCTBA U IpUMeHeHue. OKCHUl KPEMHHUS
(IV), ero npuponanbsie pa3HOBUAHOCTU. CHUIMKATHL. 3HAYEHHE COCAMHEHUIN KPEMHHUS B )KUBOM M HEXKUBOU
npupoze. [lonsaTre 0 CUIMKATHON MPOMBIIIIEHHOCTH.

JemoncTpanun.O0pasiibl raloreHoB — MPOCTHIX BelecTB. B3anMoaelicTBHe rajloreHOB ¢ HaTPUEM, €
anoMuHueM. BriTecHeHHe XJ10poM Opoma WM HoJa U3 PaCTBOPOB UX coliel. BzaumoaeiicTBue cepol ¢
METaJUIaMH, BOJOPOAOM U KUCJIOPOAOM. B3auMoielicTBue KOHUEHTPUPOBAHHOM a30THOM KHUCIIOTHI C M€-
nbio. [lornomnienue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBIeHHE MEU U3 €€ OKCUIA yT-
nem. OOpa3ibl MPUPOAHBIX COeIMHEHUN XJI0pa, cepbl, pocdopa, yriaepoaa, kpemuusi. OOpasiibl BasKHEH-
IIUX JJI1 HAPOJHOTO X03sCTBa Cylb(aToB, HUTPATOB, KapOOHATOB, Pocharo. OOpa3iisl cTEKIa, Kepa-
MUKH, [IEMEHTA.

JlaGopaTopHbie ONBITHI.

20. ITonmyuyenue u pacmno3HaBanue Boaopoaa. 21. MccienoBaHue MOBEPXHOCTHOTO HATSHKEHHUS BOJIBI.
22.PacTBOpeHure MepMaHTaHaTa Kajlusl WIK MEIHOTO Kymopoca B Boje. 23. ['maparanus 00e3BOKEHHOTO
cynbdara menu (II). 24. 3rotoBieHue rUIICOBOTO OTIIEYATKA.

25. O3HaKOMIJICHHE C KOJUICKITMEH OBITOBBIX (GUIbTPOB. 26. O3HaKOMIIEHHE C COCTAaBOM MHUHEPAIbHOM
BOJbL. 27. KauecTBeHHas peakiys Ha rajnoreHu-uoHsl. 28. [lonydyeHue u pacro3HaBaHue Kuciaopoaa. 29.
I'openue cepbl Ha Bo3ayxe u B kuciopoze. 30.CBoiicTBa pa3zbaBieHHON cepHOU KucaoTel. 31. M3ydyenue
cBoicTB amMmuaka. 32. Pacno3naBanue coneii ammonusi. 33. CBolicTBa pa30aBIeHHON a30THOM KHUCIIOTHI.
34. B3aumojeiicTBie KOHIIEHTPUPOBAHHOM a30THON KUCIOTHI ¢ Meabio. 35. ['openue docdopa Ha Bo3my-
xe u B kuciopone. 36. PacnoznaBanue docdaron. 37. 'openue yras B kucnopone. 38. Ilomydenue
YTOJIBHON KHCJIOTHI U U3ydeHue ee cBorcTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue ruapokapoonara Hatpus. 41. [lonydeHne KpeMHEBON KHUCIOTHI U U3yUYEHUE €€ CBOMCTB.
Konumponvnaa paboma Ne3 no meme: «Hememanony.

IIpakTukym Ne 1CBoiicTBa HeMeTaJUIOB U UX coequHeHuii(] uac)

Ilpakmuueckan paboma Ne2: «Ilonyuenue u céoiicmea coeOuHeHUuii HEMEMAa106»

Tema 4. O60011eHMe 3HAHMI 110 XUMHHM 32 KYPC OCHOBHOI1 11K0Jib1. [loaroroBka

K rocyaapcrseHHoii urorosou arrecrauuu ('HA) (7 v)

Ilepuonuueckuii 3akoH u llepnoanueckas cucrema xumuueckux 31eMeHToB JI. 1. Menneneesa. duznue-
CKMI CMBICIT MIOPSAKOBOTO HOMEpPA AJIEMEHTa, HOMEPOB MEPUOJa U TPYIIbl. 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB 2JIEMEHTOB M UX COCIMHEHHM B MEpUOJaX W TPYyMIax B CBETE MPEJCTABICHUN O CTPOCHUU aTo-
MOB JJIEMEHTOB.

3HavYeHHe NePUOINYECKOT0 3aKOHA. BUABI XUMHUUECKHUX CBSI3€M M THUIBI KPUCTAIUIMYECKUX pelieTok. B3a-
MMOCBSI3b CTPOCHHUS M CBOMCTB BemiecTB. Kimaccuduxanus XuMuuecKkux peakifil o pa3TuvyHbIM MPU3Ha-
KaM (YUCJI0 U COCTaB PEarnupyronIux U 00pa3yrIINXCs BEIIECTB; HATHYNE

rpaHuIlbl pazzaena ¢as; TernaoBoi A3h(PeKT; H3MEHEHHE CTENeHeH OKUCIICHHSI aTOMOB; MCIOJIb30BaHUE Ka-
Tajau3aTopa; HampaplieHUe npoTekanus). CKOpOCTh XUMUYECKUX Peakiuil M (aKkTOphl, BIUSIONIME Ha HEE.
OOpaTUMOCTh XUMHUYECKUX PEaKIUid U CIIOCOOBI CMEIIeHUsl XUMUdeckoro paBHoBecus.IIpocTeie u crnox-
HbIE BellecTBa. MeTayibl M HeMeTautbl. ['eHeTH4Yeckue psapl MeTalia, HeMeTalljla U MEePEeXOJHOTO Me-
taia. OKCUAbIM THAPOKCHBI (OCHOBAHUS, KHUCIOTHI, aM(OTepHble THAPOKCUIbI), coiu. X cocras,
KJIaccu(PUKanus 1 00IIMe XUMUUYECKHE CBOMCTBA B CBETE TEOPUHU IJICKTPOIUTUUECKON TUCCOIHAIUH.

TemaTuueckoe miiaHupoBanue 8 kiacc

Ne HasBanue Ttemsl pa3nena KomnuectBo yacos
/T

1. BBenenne 8

2. |Tema 1.ATOMBI XUMHUYECKHX 3JIEMEHTOB 9

12



3. |Tema 2. IIpocTsie BemecTBa 7
4, |Tema 3. CoennHEeHNST XUMHUYECKHAX DJIEMEHTOB 14
5. |Tema 4. I3mMeHeHMS, TPOUCXOIAIINE C BEIIECTBAMH. 13
6. |Tema 5. PactBopenue. PactBopsl. CBOICTBa pacTBOPOB 17
3JICKTPOJIUTOB.
Hroro 68
TemaTuyeckoe njanupoBaHue 9 kjiace
No HaszBanue Tembl paznena KonnuecTBo yacoB
n/m
1. |Tema 1. BBenenue. O0mias XxapakTepUCTUKA XUMHUYECCKUX 11
AJIEMEHTOB M XMMHYECKHX peakiui. [lepuognueckuit 3a-
KOH Y NEPHOUYECKas CUCTEMa XUMHUYECKUX DJIEMEHTOB
Hd.N.Menneneena.
2. |Tema Ne 2. Meraibl 18
Tema Ne3. HemeTaliibl 29
4. |Tema 4.000011eHHE 3HAHUN IO XUMHU 33 KypC OCHOB- 7
Ho# mikouibl. [logroroBka k utoroBoit arrectaruu (I'MA)
Hroro 65
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