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PA3JIEJI | IlosicHuTeabHAs 3aNIUCKA
Pabouas nporpamma «Illkosna abuTypueHTa » B 8 KJIacce COCTaBJI€HA HA OCHOBAaHHUHM CIIEIYIOLIHX
HOPMAaTUBHO-TIPABOBBIX JIOKYMEHTOB:

o  ®enepanbHbiii 3akoH "O0 o6paszoBanuu B Poccuiickoit ®eneparun” (ot 29 nexadbps 2012 r. Ne 273-
D3).

e [Ipuka3 MunobpazoBanusi Poccun ot 9 mapta 2004 rona Ne 1312 «O06 yTBepxkaeHnu QeneparbHOTO
0a31CHOr0 y4eOHOTO IJIaHa U MPUMEPHBIX YUEOHBIX IUIAHOB I 00pa30BaTEbHBIX YUPESIKICHUN
Poccutickoit deneparuu, peaau3yomux TporpaMMbl 00IIIEeT0 00pa3oBaHUs;

e [Ipuka3 Muno6pnayku Poccum ot 31.03.2014 romga Ne 253 «O06 yTBepx)aeHuu dhenepabHOTO MepedHs
y4eOHUKOB, PEKOMEHIYEMBIX K HCIOJIB30BAHUIO IPU PEAN3aLNU UMEIOLINX TOCYAapCTBEHHYIO
aKKpeIUTaluI0 00pa3oBaTeIbHBIX MPOrPaMM HaYalIbHOTO OOIIET0, OCHOBHOTO OOIIIEr0, CPETHETO
001Iero 00pa3oBaHuUs»;

e [locranosnenue ['maBHOro rocyiapcTBeHHOro caHutapHoro Bpaya P® ot 29.12.2010 Ne 189 «O06
yrBepxaenun CanlluH 2.4.2.2821-10 «CanuTtapHOo-31HUIeMHOJIOTHYECKHE TPEOOBAHUS K YCIOBUSIM H
OopraHusanuu o0y4eHus B 00111e00pa30BaTEeNbHbIX YUPEKICHUIX);

Ycra MBOY COLI Ne 59

O6pazoBatenbHas mporpamma MBOY COILL Ne 59

[IpumepHOi mporpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUsl 10 XUMUU
nporpamMma «Xumus» aBropa O.C.I'abpuensn

Leab yue6HOrO0 nMpeamera

v/ [OITOTOBMTH YYAIMXCS K M3yYEHHIO HOBOT'O IIPEMETA,;

v/ cO3/1aTh [03HABATEIbHYO MOTHBALIMIO K U3yYEHHIO HOBOTO MIPEMETA;

v' copMHpOBaTh pPEIMETHBIC 3HAHWS, YMEHHs, HaBbHIKH (B IEPBYI0 OYepelb pacyeTHble U
IKCIIEPUMEHTAIBHBIE ), HA KOTOPbIE HEAOCTATOYHO BPEMEHH ITPU N3YyYEHUH Kypca XMMUM OCHOBHOM IIIKOJIBI;

v’ TOKa3ath SPKUe, 3aHMMaTeSIbHbIE, SMOIMOHAIBHO HACHIIICHHbIE SIH30/bI CTAHOBJICHHS U Pa3BUTHS HAYKH
XUMUH;

v/ MHTErpHpoBaTh 3HAHUS MO MPEIMETAM ECTECTBEHHOrO IMKJIAa OCHOBHOM IIKOJBI Ha OCHOBE Y4eOHOU
JIMCIUTUTAHBI « XUMHUSD).

3anaum yyeOHOro npeamera

OGpazoBaresbHble:

- GopMHUpOBaHHUE CUCTEMbI XUMHUYECKUX 3HAaHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHON KapTHHBI MUPA;
PazBuBaromyue:

- pa3BUTHE JTUYHOCTH O0YUAIOUIUXCSl, X UHTEIUIEKTyalbHOE M HPABCTBEHHOE COBEPILIEHCTBOBAHNE, (POPMUPOBAHNIE
y HUX TYMaHHUCTMYECKMX OTHOIIEHMH M HKOJIOTMYECKU IIe1ecO00pa3HOro MOBEACHHsS B ObITY U B TPYAOBOH
JEeATENbHOCTH;

BocnurarensHble:

-(popMupoBaHre yMeHUI1 0€301MacHOro OOpaIIeHusi ¢ BEIIECTBAMH, HCIIOIB3YeMbIMA B TIOBCEIHEBHOM >KU3HH;
BBIPA0OTKA MOHUMAHUSI OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTHU XMMHH, a TakKe ()OPMHUPOBAHWE OTHOIICHHUS K
XMMHH KaK K BO3MOXKHOU 00J1acTH Oy TyIIiel MPaKTHIECKOU A TETbHOCTH.

O0mas xapakTepucTHKa y4eOHOI0 mpeaMera.

[IporpamMma paccunTana Ha MCTOJIb30BaHKE yueOHMKa Xumusi. BBomHbIN Kypce. 7 kimacc. [IporeaeBTiuueckuii Kype
(aBrops! O. C. I'abpuensn, U. I'. Octpoymos, A. K. AxneOuHnH)

[Ipennaraemast mporpaMma Mo XMMHHM pacKpbIBaeT BKJIAJ y4eOHOro INpeaMeTa B JIOCTHKEHHE IIeJied OCHOBHOTO
o011ero oOpa3oBaHus U ONpe/esseT BaKHEHIINE ColepyKaTe/ibHbIe JIMHUM MPEIMETa: BEIECTBO , 3HAHUS O COCTaBe
Y CTPOEHUH BEIIECTB, X BAKHEHIINX (PU3NUECKUX U XUMUYECKUX CBOMCTBax, OMOIOTMYECKOM JIEHCTBUM;
XUMUYECKasi peaKiysi — 3HaHUsI 00 YCIIOBHSX, B KOTOPBIX MPOSIBIISIOTCS XMMHUYECKHE CBOWCTBA BEILIECTB, CIIOCO0aX
YIIpaBJIEHHUS XUMUYECKUMU TTPOLIECCAMM;

NPUMEHEHUE BEIECTB — 3HAHMS M OIBIT MPAKTUUECKON JIESTEbHOCTH C BEIECTBAMHU, KOTOpbIe HanOoJee 4acTo
YIOTPEOIISIIOTCS B TOBCEAHEBHON JKU3HU, TUPOKO UCOJIB3YIOTCS B TPOMBIIUIEHHOCTH, CEIIbCKOM XO3SMCTBE,
Ha TPaHCIIOPTE; SI3BIK XUMHUH — CUCTEMA BOKHEHUIIHMX TMOHATUNA XUMHUU ¥ TEPMHHOB, B KOTOPBIX OHH OIMHCHIBAIOTCS,
HOMEHKJIaTypa HEOPraHWMYECKUX BEILIECTB, T. €. UX Ha3BaHU (B TOM YHCIIE U TPUBHAIbHBIE), XUMUYECKHE (OPMYJIbI
Y ypaBHEHHS, a TaKXKe MpaBriia TiepeBoia MHPOPMAIIMKI C €CTECTBEHHOTO S3bIKA Ha SI3BIK XUMUU U oOpartHO. [Ipu
oTOope conepkaHus, KOHKPETH3UPYIOILETro MPOrpaMMy, YUUTHIBAJIOCh, YTO Mepes] OOLM 00pa30BaHHEM HE CTOUT




3a7aya  Npo(eCCHOHATBHONM MOATOTOBKM — OOydaroMxcs. OTO  ONpeleNIo  IOCTPOEHHE Kypca — Kak
OOLIEKYIbTYPHOTO, HAIPaBICHHOTO, MPEKAE BCEro Ha (JOPMHUPOBAHKE U PA3BUTHE MHTEpECA K W3YUYCHUIO XHMHH.
VYureHa 0CHOBHasi 0COOEHHOCTb ITOJJPOCTKOBOIO BO3pacTa — Hayaso Mepexoja OT AETCTBA K B3POCIOCTH, KOTOPbIH
XapaKTepH3yeTcs pa3BUTHEM IIO3HABATeNbHOH cdepbl. Ha srame ocHOBHOro o0OIIero cpemHero oOpa3oBaHUs
IPOUCXOJUT BKJIFOUEHHE OOYYAIOIIMXCS B IPOEKTHYIO M HCCIIEIOBATENbCKYIO JIESITEIbHOCTh, OCHOBY KOTOPOH
COCTAaBIIIIOT TAaKWE YHHBEPCATbHBIC Y4eOHbIE ACHCTBUS, KaK yYMEHHE BHJIETh IPOOJEMBI, CTaBUTh BOMPOCHI,
K1accuuIMpoBaTh, HaOMIOJATh, IPOBOAUTH SKCIIEPUMEHT, JENaTh BbIBOJBI M YMO3AKIIOUEHHs, OOBSCHSTH,
JIOKa3bIBaTh, 3allMINATh CBOM WJEH, JaBaTh omnpenencHus noHatusMm. Crofa e OTHOCATCS NPUEMBI, CXOJIHBIE C
OIIPENICIICHAEM TIOHATHI: OIMCAHKE, XapaKTEPUCTUKA, Pa3bsCHEHHUE, CPABHEHUE, pazauyeHre. POpMUPOBaHUE 3TUX
YHUBEPCAJIbHBIX YUEOHBIX JICHCTBHI HAuMHAETCS eI B HAYAIBHOW IIKOJNE, a B Kypce XUMUM OCHOBHOM ILIKOJBI
IIPOUCXOIUT MX PA3BUTHE U COBEPILIECHCTBOBAHUE. B CBSA3M ¢ 3TUM pE3€pBHBIC YAChI IUIAHUPYETCSI UCIIOJIB30BaTh Ha
(opMHpOBaHHE U pa3BUTHE YMEHWI NMPOEKTHOM M MCCIIEI0BATEILCKON JIESITENHbHOCTH, YMEHHE BUAETh TPOOIIEMBI,
JIe1aTh BBIBOJBI U YMO3AKIIIOYEHHUS.

Mecto npeamera «BBegenne B XMUMII0» B y4eOHOM ILIaHe
[Mporpamma « Illkona abutypuenta» — 34 gaca l4ac B Hefemo. B Tom dncrie - 6 MpakTHYSCKUX 3aHATHN

PabGouast mporpamma 37€KTHBHOTO Kypca COCTaBJIE€HA HAa OCHOBE IPOrpaMMBbI IIPOINEIEBTHYECKOTO Kypca
XMMHUH JUIA ydamuxcs 8-ro kjacca OCHOBHOW HIKOJBI M y4yeOHMK «BBemenue B xummuto. BemectBa»
aBTopoB O.C.I'abpuensna, U.I".Octpoymona, C.A.CnankoBa— M.:



Ilnanupyemblie pe3yJibTAThI

B ommmume OT cymecTByrOmMX IpOrpaMM B JAaHHOM Kypce pealln30BaHa WIS PAHHErO
CHCTEMaTUYECKOI0 U3YyYeHHs XMUMHUHU HE B KaUeCTBE COOCTBEHHO MPOINENEBTUKH, @ KAK COCTaBHOM 4acTH
IIKOJIBHOTO Kypca XUMHUHU.

Hagano cucteMHOro u3y4eHus: XMMuM MO3BOJISET:

- YMEHBIIUTHh HHTEHCUBHOCTH MPOXO0XKICHUS Y4eOHOr0 MaTepraina B OCHOBHOM IIIKOJIE;

- MOJIyYUTh BO3MOXKHOCTB U3y4amb, & HE NPOXOoOums 3TOT MaTe€pHaj, UMETb BpeMs U1 OTPaOOTKU U
KOPPEKLUY 3HAHUM y4JaluXxcs;

- (popMupoBaTh yCTONUMBBINM [T03HABATENBHBIN HHTEPEC K IPEAMETY;

- MHTETPUPOBATh XMMHUIO B CHCTEMY €CTECTBEHHOHAYYHBIX 3HAHUU i1 (POPMUPOBAHHS XUMHUYECKOM
KapTUHBI MHpa KaK COCTaBHOM YaCTH €CTECTBEHHOHAYYHON KapTHHBI.

Kypc XuMuM OCHOBHOW IIKOJIBI NPEAJAraercs WM3ydaTb B JIBa JTana: B CTAaTMKE — COCTaB,
cTpoeHue W (pU3MUYECKHE CBOWCTBA BEIIECTB, W B JWHAMHKE -- XHMHYECKHE CBOMCTBA BEIIECTB,
00YCJIOBJIEHHbIE UX COCTAaBOM U CTPOEHHEM. B 37IEKTUBHOM Kypce ydaliuecs 3HaKOMSTCS C COCTaBOM U
KJaccu(uKanuei BemecTB, pacCCMaTPUBAIOT CMECH BEILECTB M MX COCTaB, MU3Yy4YalOT CIOCOOBI pa3/ieieHHs
cMecell Ha OCHOBE (PM3MYECKUX CBOICTB 00pa3yrolUX 3TH CMECH KOMIOHEHTOB. Takum oOpa3oM, Kypc
XUMHH /-T0 KJIacca pealu3yeT 3HaUYUTENbHYI0 YacTh [IEPBOT0 3Talla U3y4eHUs IKOJIbHONW JUCIUILIUHBIL.

Kypc noctpoen Ha uzaee pean3alii MEKIPEIMETHBIX CBA3EH XUMUHU C JPYTMMH €CTECTBEHHBIMU
JUCLUIUIMHAMH, BBEJEHHBIMU B OOYYEHHE PaHEe WJIM MApAUIENbHO C XMMHEW, a MOTOMY IO3BOJISET
aKTyaJIM3MpOBAaTh XMMHUECKUE 3HAHUS y4YaIlUXCsl, OJTy4YEHHbIE Ha YPOKax MPUPOJOBEIACHUs, OMOIOTHH,
reorpadun, pU3NKK U APYTHX HAYK O MpUpoje. B pe3ynbraTe yMeHbIIACTCS ICUXOIOTHYECKast HArpy3Ka
Ha yuyallluxcs C MOSBJIEHHMEM HOBBIX IpeaMeToB. TakuMm oOpa3oM, (opMmupyercss HOHUMaHHE 00
MHTETPUPYIOLIEH pOJIM XMMHMM B CHCTEME ECTECTBEHHBIX HAyK, 3HAYMMOCTH 3TOr0 IMpeIMeTa s
YCIIEIIHOTO OCBOEHUSI CMEXHBIX NUCLUIUIMH. B KOHEYHOM cyeTe Takas MEXIPEIMETHAs WHTETrparus
CTIIOCOOCTBYET (POPMHPOBAHUIO €MHON €CTECTBEHHOHAYYHOH KapTHHBI MUpPa YK€ Ha HAa4aJbHOM JTare
U3Y4YECHMS] XUMUU.

B cooTtBercTBUM ¢ TpeOOBaHUSMHU TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa B Kypce
[IONYEPKUBACTCSI, YTO XUMHS — HayKa OKclepuMeHTainbHas. IloaToMy B 2JIEKTMBHOM Kypce
paccMaTpuBalOTCAd TaKME€ METOAOJIOTMYECKHE TOHATUS Yy4eOHOro TMpeAaMeTa, Kak JKCIEPUMEHT,
HaOJI0IeHNe, U3MEpPEeHHE, ONMCaHue, MOJICTUPOBAHUE, THIIOTE3a, BBIBO/.

[IpemyioxeHHbIii Kypc Kak B TEOPETHYECKOM, Tak ©U B (HaKTUUYECKOW CBOEH YacTH
IIPAKTUKOOPUEHTUPOBAH: BCE MOHATHUSA, 3aKOHBI M TEOPHUHM, a TAK)KE BAXHEHILNE ITPOLECCHI, BEUIECTBA U
MaTepuaibl JalTCs B IUIAHE UX MPAKTUYECKOT0 3HAYECHHUS, IPUMEHEHHUS BELIECTB B IIOBCEIHEBHOM JKU3HU
U UX POJIM B JKUBOH M HEXHUBOU NPUPOAE.

DNEeKTUBHBIN KypC BKJIIOYAET IIECTh TJIaB.

IlepBas rmaBa «lIpenmeT XMMHHM M METOABl €€ HM3Y4YEHHUS» 3HAKOMHUT YYalIUXCs C KpaTKOH

UCTOpUEH U CYUIHOCTBbIO NpeAMEeTa, MOHATHAMU «(PHU3UUYECKOE TEI0» M «XMMHUYECKOE BEIIECTBOY,
MOJIBOJUT K MOHHMMAaHHUIO TOTO, YTO O0JIaCTU NMPHUMEHEHHUS BELIECTB OINpPEAEISIOTCS WX CBOWCTBAMHU.
JlaeTcs mpejacTaBieHue 0 (PU3MYECKUX U XUMUYECKUX SIBICHUSIX U METO/I0JIOTUU TIO3HAHUS OKPY KaoLIeH
IIPUPOJIbI B CUCTEME ECTECTBEHHBIX HAYK.
I'maBa «CTpoeHME BELIECTB U UX arperaTHbIE COCTOSHUSA» MPOJOJIKAET MEKIPEIMETHYIO HHTETPALIUIO C
¢busuko, O6monorueil u reorpadueil, GopmMupys ycTOHYMBOE MpEACTaBICHHE O YacTHUIAX BelIeCTBa
(aTomax, HMOHAaX, MOJIEKYJaX), OCHOBHBIX XapaKTEPUCTHKAaX BEIIECTB B Ta3000pa3HOM, JKUAKOM U
TBEPJIOM COCTOSIHUAX, O B3aUMHBIX [I€PEX0/1aX BEIIECTB U3 OJTHOIO arperaTHOrO COCTOSIHUS B IPYTOE.

Crenyromas rinaBa «CMecH BEIIECTB M CIIOCOOBI UX pa3fefeHHUs» 3HAKOMUT YYAIMXCs ¢ YUCThIMU
BEILIECTBAMM U CMECSIMH, BBOJUT KOJUYECTBEHHOE BBIPAKEHHUE COCTaBa CMECEN M pacyeThl Ha UX OCHOBE,
paccMaTpUBaeT CIIOCOObI pa3eNIeHUs] CMECel U OUMCTKH BEIECTB.

UYerepras rimaBa «CocTaB BemecTB. XHMMHYECKas CHMBOJIMKA» MOCBSALIEH XHUMHUYECKOMY

OJICMCHTY, MPOCTBIM M CJIOKHBIM BCIICCTBAM, XMUMHUUYCCKHMM 3HAKaM H (bopMynaM n pacy€TtaM Ha HUX
OCHOBC€.

IIaTas rnaBa «HpOCTBIC BCIICCTBA» 3HAKOMUT Yy4YaIlIUXCA C Knaccmbmcauneﬁ BCIICCTB Ha OCHOBC
HX COCTaBa M C KjlaCCaMM IIPOCTBIX BCHICCTB — MCETALJIaMU W HEMETAlJIaMH, a TaKXKC BayKHESHIITUMU
MNpEACTAaBUTCIIAMHA 3THUX KJIIACCOB.



3axirounTenbHasd, 1ecTas, riaBa Kypca «ClOKHBIE BEIIECTBa» COAECPXKUT HH(popManuio 00
OCHOBHBIX KJIaCCaX HEOPIaHMYECKUX COCHUHEHUN, a TAKKE BAXHEHIIUX NPEICTAaBUTEIAX ITUX KIIACCOB.
CocraBieHue (opMysl M Ha3BaHUH HEOPraHUYECKUX COEIMHEHMH Oa3upyeTcs Ha TaKOM KIIOYEBOM
IIOHSATUU XUMHUH, KAKOBBIM SIBJIICTCS BAJICHTHOCTb.

C nenplo NOMy4YeHUs U 3aKPEIJIeHUs OCHOBHBIX HAaBBIKOB Pa0OThHI ¢ XUMUYECKUMH BEILECTBAMHU,
nocynoi u oO0OpyHOBaHHMEM B Kypce IpPEAyCMOTPEHO BBINOJHEHHE Y4YallUMHCA Oosiee JecaTu
71a00paTOPHBIX ONBITOB, HATH MPAKTUYECKUX paboT, B TOM YHUCIE OJHOH, BHIHECEHHOW B KauecTBe
JIOMAIIHETO  JKcHepuMeHTa  («BwIpamBanue  KpUCTaUIOBY»). PyOeXHBI  KOHTPOJIb  3HAHHM
OCYILECTBIISICTCS MPOBEJCHUEM JBYX KOHTPOJIBbHBIX padoT mo TeMaMm «CMecu BEUIECTB U UX COCTaB» U
«Knaccuduxanys XuMU4eCKUX BEIIECTBY.

[Tomumo yueOnuka «BBenenune B xumuio. BemectBa» B y4eOHO-METOAMYECKHH KOMILUIEKT
JAHHOTO MPOINENEBTUYECKOI0 Kypca XUMHM BXOAAT METOJUYECKOE IOocoOMe A yuuTens u pabouas
TETpPaJlb C IEYaTHOW OCHOBHOM JUIsl y4alluXCsl, BBIIYLIEHHbIE U3aTENIbCTBOM « CUPUHD IIpEMay.

Conep:xanne 3JIEKTHBHOIO Kypca

(14 6 Hedento; 6ceco 34 4, uz HuUx 2y — pesepgHoe epemsl.)
Tema 1. [Ipeamer XUuMHUM M METO/bI €€ H3YYEHHS
(5w

Yro wnsywaer xumusa. Eruner — poauna xumuu. Anxumus. CoBpeMEHHas XUMUs, €€
MIOJIOKUTEIBHOE U OTPULIATEIbHOE 3HAUEHHE B )KU3HU COBPEMEHHOTr0 O0IIEeCTRA.

XuMHsI — HayKa O BEILECTBaX, UX CBOMCTBAX U MPEBPAILECHUSAX.

CBoiicTBa BelecTB, KAk OCHOBA UX IPUMEHEHHS.

SIBnenus ¢ BemecTsamMu. Pusznyeckre CBOWCTBA BELIECTB U (PU3MUECKHE SBICHUS.

Xumnueckue peakuu. [Ipu3Haku XUMHYECKHUX PEaKIMH.

Habmtonenue u sxcniepument. HaOmronenue. ['unoresa u SKkCepuMeHT.

CrpoeHue miaMeHH.

@uUKCUPOBaHUE PE3YJIbTATOB SKCIEPUMEHTA.

Hemoncrpanun. 1. Komureknusi pa3mndablX GU3NYSCKUX TEN U3 OJHOTO BEIIECTBA (CTCKISTHHON
nabopatopHoii mocynsl). 2. Komnekuuss «CBOWCTBa aqOMUHMS Kak OCHOBA €ro IPUMEHEHUs». 3.
B3aumoneiictBue Mpamopa ¢ cosissHOM kuciaotoil. 4. IlomyTHeHHe U3BECTKOBOM BOJbI. 5. BrimapuBanue
pactBopa xyopuia Kaiblws. 6. B3ammopeiictBue menmoun (¢ deHonpTareMHOM) € KHCIOTOW. 7.
B3aumoseiicTBue menoun ¢ pacTBOpoM MeIHOro Kymopoca. 8. Bzaumopeiicteue ruapokcuaa meau (II) c
KHMCJIOTOM.

JlabopaTopHble onbIThl. 1. M3yuenue nnamenu ceeun. 2. Ctpoenue cnuptoBku. 3. M3ydenune
IJIAMEHU CIIUPTOBKH.

IIpakTnueckas padora Nel. 3HakoMcTBO ¢ 1abopaTopHbIM 0O00pyaoBaHueM. [IpaBuiia TEXHUKH
0€30MMacHOCTH IpH paboTe B XUMUYECKOM KaOuHeTe (J1abopaTopum).

IIpakTnueckas padora Ne2. HaGnronenue 3a ropsimieii cBe4oil.

Tema 2. CTpoeHue BellecTB U UX arperaTHblie COCTOSIHUS
2w

CrpoeHnue BemecTB. ATOMBI U MOJIEKYJIBI.
Huddysus. BpoyHOBCKOE ABHKEHUE.
OCHOBHBIE MOJIO)KEHUSI aTOMHO-MOJIEKYJISIPHOTO YUYEHHS.
BemecTBa MOJNIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHS.
ArperaTHble COCTOSIHMSI BelecTB. ['a3bl, 0COOEHHOCTH UX CTPOEHUS U CBOMCTBA.
XKunkoct, 0cOOEHHOCTH X CTPOEHU U cBoiicTBa. KoHeH Calus M KpUCTAITU3AIHSL.

TBepasle BemecTBa. Kpucrammueckue pemerku.

AMop¢HbIe BelecTsa.

B3aumnbie nepexoipl MeX/1y pa3IMuHbIMU arperaTHbIMU COCTOSIHUSIMU BEIIECTB.

Jemonctpamuu. 1. Ilepexompl BOABI B PA3MYHBIX arperaTHBIX COCTOSIHHAX. 2. Mopenn
KPUCTAJNIMYECKUX pPEUIeToK anmasza U rpaduta. 3. Kosekiuss amMop@HBIX BELIECTB M MaTe€pHajoB U
W3/1eNNN U3 HUX.

JlaGopatopuble onbiThl. 1. M3yuenune nuddysum nezomopanta B Bozayxe. 2. PactBopenue
caxapa B Bojzie. 3. [lud¢y3usa noHOB nmepmaHraHaTta Kajaus B BOAHOM pactBope. 4. [IpoBepka npubopa asns
IIOJIy4€HHUs ra3a Ha FEPMETUYHOCTD.



Tema 3. CMecu BelecTB, X COCTAB U CNOCOOBI pa3esieHust
(10 4)

UYuctele BemiecTBa 1 cMecu. CMecu TOMOTEeHHBIE U T€TepPOreHHbIE.

[TpupoaHbie cMecH: BO3AYX MPUPOIHBIN ra3, He(Th.

TBeppie KUAKHE, Ta3000pa3HBIE CMECH B IIPUPOJIE U B OBITY.

OObemHas 07 KOMIIOHEHTa Ta30BOM cMecu. OObeMHas A0 KOMIIOHEHTa ra3oBOM CMeCH U
pacueTsl ¢ UCIOJIBb30BAHUEM ITOIO MTOHTHSL.

MaccoBast 107151 paCTBOPEHHOTO BelllecTBa. PacTBOpPHI, pacTBOPUTENh U PACTBOPEHHOE BEILIECTBO.
[ToHsITHE O KOHLIEHTPALIUY PACTBOPEHHOT'O BEILIECTBA.

MaccoBast 10J11 paCTBOPEHHOT'O BEIIECTBA U PACUETHI C UCIIOJIb30BAaHUEM 3TOTO IIOHATHUS.

MaccoBas noss npuMeceid. TexHuueckuid oopaserr Bemectsa. [Ilpumecn.

MaccoBast 105151 pUMeceil ¥ pacueThl C UCIIOJIb30BAHUEM TOTO MOHSTHSL.

Pa3nenenue cmeceii. OuncTKa BEILECTB.

Pasnenenne cmeceit mpoceuBaHueM, (QuoTalMel, HaMarHUYMBaHHEM, OTCTaHUBaHUEM H
JeKaHTaIel, HeHTPUPYTUpOBaHUEM U (PHIBTPOBAHUEM.

Juctunisiuus u neperonka. [lomyuenue TuCTUILITUPOBAHHOM BOABI.

[leperonka Hedptu. HedrenpoayKTsl U MX IpUMEHEHUE.

OpakiroHHAas eperoHKa KUIKOT0 BO31yXa.

Kpucrannu3zaius u BelmapruBaHue.

Hdemoncrpanun. 1. Komnekmuss Mpamopa pa3inuuHbIX MecTopokaeHud. 2. Komnexmus
MIPUPOJTHBIX U OBITOBBIX CMECEH PA3IMYHBIX arperaTHBIX COCTOSHUN (TIPUPOTHBIC U OBITOBBIC PACTBOPHI,
cpenctBa ObIToBOM XxuMuM W rurueHsl). 3. Kosmmekmus crekon u crutaBoB. 4. J[uarpamma coctaBa
BO31yXa. 5. ANTEUHbIE U MUILEBbIE PACTBOPHI C YKa3aHMEM HUX COCTaBa (3HAKOMCTBO C 3TUKETKaMH). 6.
OO0pa3upl XUMHYECKUX MPernapaToB C YKa3aHUEM CTENEeHH MX YUCTOTHI (Mapkupoka). 7. [IpocenBanue
MyKkH. 8. Pazienenue cMecu MopoIKoB xeje3a u cepbl. 9. Paznenenue cMecu ¢ MOMOIIBIO JETUTEIbHON
Boponku. 10. Llentpudyruposanme. 11. dunbrpoBanue. 12. Komnekuuss QuibTpoB OBITOBOTO U
crenuanbHOTO HasHaueHus. 12. JlaGoparopHas ycranoBka i guctwuisanuu. 13, Kosurekmws
Heprenpoaykros. 14. Kpucrtannuzatopsl u kpucramnuzanus. 15. @apdoposas yamieuka U BelIaprUBaHUE
B HEWH.

IIpakTnyeckas padora Ne3. IlpuroroBieHue pacTBOopa € 3aJaHHOM MAaccOBOH JOJEH
PacTBOPEHHOIO BELIECTBA.

IIpakTnueckas padora Ned4. Bripamnpanue KpucTamioB (AOMaIIHUM 3KCcepUMeEHT). B kiaccax
C 2-X 4YaCOBBIM M3yUYEHUEM XHUMHH — OOCYKJCHHE Pe3yJIbTaTOB JOMAIIHETO YKCIEPUMEHTa, KOHKYPC Ha
Jy4YIIWNA BBIPAIICHHBIA KPUCTAILI.

IIpakTnyeckas padora NeS. OuncTka NOBapeHHOMN COJIH.

Tema 4. CocTaB BemecTB. XuMuueckue 3HAKH U Gopmy.ibl
(R
Xumuueckue daeMeHThl. [IpocTeie W ClIOkKHBIE BeEIECTBA. XHUMHUYECKMM JJIEMEHT Kak
ONPEJIECICHHBIN BUJ ATOMOB.
DneMeHTHBIN cocTaB 3eMIIH: sJipa, MaHTHH, JTUTOC(EPDI, TUAPOCPEPHI U aTMOChHEPHI.
Heoprannueckue u opraHn4ecKue BEUIECTBA.
XUMHUYECKUE 3HAKH U XUMHUECKUE (HOpMyIIbl. 3HAKU XUMUYECKUX HJIEMEHTOB.
Crpykrypa Tabmuusl . . MenneneeBa: nepuoabl (6osbplive U Maible) U TPynnsl (TJaBHas U

1no0oYHast MOJTPYIIIIEI).

CewmeiictBa anementoB A, IIA, VIIA u VIIIA rpynm.

WNudopmanus, KOTOPYrO HECYT XUMHUYECKHE 3HAKHA M XUMHAYecKast (hopmyIia.

OTHOcHTeNbHAs aTOMHAsh M MOJIEKYJIIpHAas Macchl. BojopoaHas equHMIIa aTOMHON MaccChl.
OTHOCHTENbHAS aTOMHASI ¥ MOJIEKYJISIpHAst MacChI.

MaccoBast 107151 SJIEMEHTa B CJIOKHOM BEIIIECTBE.

Jemoncrpanuu. 1. OnbIT, MJUTIOCTPUPYIOLIHIA COCTaB BO3yXa.



Tema 5. IIpocThie BemecTBa
(24)

Mertasibl. Bex MmenHbIi, OpOH30BBIH, KETE3HBIH.

CniaBsl.

3HavYeHHE METAJIJIOB U CIJIABOB.

®uznuecKue cBOMCTBa METAIIJIOB.

[IpeacraButenu metawioB. JKene3o u ero CruiaBbl — YYryHbI U cTaiu. [IpakTuueckoe 3HaUCHUE
UX.

AnroMuHUH U ero cruiaBbl. FIX poiib B )KM3HU COBPEMEHHOTO O0IIECTBA.

30J10TO, KaK METaJUI FOBEJIUPOB U MUPOBBIX JECHET.

OnoBo u ero amiorponus. [Ipumenenue oosa.

Hewmerannsl. HeMeranibsl — npocThie BeleCcTBa: ras3bl, XUIKOCTh U TBEPAbIE.

Kucnopoa v 030H 1 X NpUMEHEHHE HA OCHOBE CBOMCTB.

CpaBHEHME CBOWCTB METAJJIOB U HEMETAJLJIIOB.

[IpencraButenu nHemeramioB. @Dochop, ero amaoTponus, CBOWCTBA MOIU(MUKALIMA U UX
IIPUMEHEHUE.

Cepa pomOudeckas ¥ ee IpUMEHEHUE.

A30T U ero poJib B )KU3HM IUIAHETHI U B )KU3HU YEIOBEKA.

Yrneponq u ero amwioTponus. Anma3z u rpaduT B CpaBHEHUHM, UX CBOICTBa, CTpOCHHE U
IIpUMEHEHNE. AKTHUBUPOBAHHBIN Yrojib. AicopOLus U ee IPpUMEHEHHUE.

Jemoncrpanun. 1. Komrekuust uznenuit u penpoayKuuil n3ieiauii u3 MeTaljioB U CIUIaBOB. 2.
Komnexkuus «Metaiel u ciaBb». 3. Komnekuusa «Hyrynsl u cranuy. 4. Komnekuus «OnoBo u uznenus
u3 Hero». 5. Ilomyuyenuwe o3oHa. 6. PacmosnaBamme kucimopoma. 7. Ilomydenue Oemoro docdopa. 8.
I'openne cepsl U 0oOeclBEUMBAHUE KPACOK CEPHUCTBHIM ra3zoM. 9. Mojenu KpUCTATUYECKHX PEIIeTOK
anmasza u rpaduta. 10. AncopOuusi okcuaa yriaepona (IV) aktuBupoBanubiM yriem. 11. YcerpoiicTBo
MIPOTUBOTa3a.

Tema 6. Ci10:kHbBIC BellecTBA
(12 4)

BanenTHocTh. BaneHTHOCTH Kak CBONCTBO aTOMOB XHMHYECKOTO JJIEMEHTa COCIUHATHCSA C
OTpe/IeIEHHBIM YHUCIIOM aTOMOB JIPYToro 3jieMeHTa. EnquHuna BaleHTHOCTU. DJIEMEHTHI C MMOCTOSHHOMN U
IIEPEMEHHOM BaJICHTHOCTBIO.

CtpykTypHbI€ (POPMYIIBI.

bunapubie coenunenust. CocraBieHue GopMysl TAKUX COSIUHEHHUH 10 BaJEHTHOCTH AJIEMEHTOB U
OIpeJieJIeHUe BaJICHTHOCTH 110 (hOopMyJIaM.

Oxcuapl. OKCHIBL, X COCTAB U Ha3BaHUS.

Oxcnpl MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS.

[IpencraButenu oxkcunos. Okeunsl yriaeponaa (II) u (IV), Boga, okenn kpemuus (IV): ux crpoenue,
CBOMCTBA, POJIb B ’KMBOM U HEXKUBOM NPUPOJIE U IPUMEHEHUE.

Kucnorsl. CoctaB kucnor. BaneHTHOCTh KucCIOTHOro ocratka. Kiaccudukanus KUCIOT O
OCHOBHOCTH, HAJIMUUIO KUCJIOPOJA B COCTABE MOJIEKYJIBI U PACTBOPUMOCTH.

Tabnuua pacTBOPUMOCTH KUCIIOT B BOJIE.

WNHaukaTophl 1 U3MEHEHHUE UX OKPACKH B KUCIIOTHOM CpEIE.

Kucnotsl opranndeckie 1 HEOpraHU4eCKHe.

[IpencraButenu kucnot. CepHas U COJIIHasA KUCIOTHI, UX CBOMCTBA U PUMEHEHUE.

OcHoBanus. CoctaB ocHOBaHUU. ['mapokcorpymma u ee BajeHTHOCTb. CoctaBieHue (opmyi



OCHOBAHUH 10 BaJIEHTHOCTH METalIa.

Kiaccudukanus ocHOBaHMI 110 TPU3HAKY PACTBOPUMOCTH.

H3MeHeHune oKkpacku MHIMKATOPa B IIEJIOYHOM Cpee.

[IpencraButenu ocHoBanuii. lllenoun: TMAPOKCUIBI HATPHUS, KAJIKS U KaJIbIUA.

Comu. Cocras coneit. CocraBnenue GopmyJ cojiei KUCIOPOIHBIX KHCIIOT.

Ha3Banue couneil.

Knaccudukanus coneii mo npuzHaKy paCTBOPHMOCTH.

IIpencraBurenu coneld. ['anuT ¥ KaJIBLUT, UX IPUPOAHBIE PA3HOBUIHOCTH, CTPOCHUE, CBOWCTBA U
IIPUMEHEHHUE.

Knaccudukanus neopranuueckux BemiectB. O000IIeHHE U OBTOPEHHE CBEJCHUN O BEIIECTBaX
10 Kypcy /-To Kjacca.

HdemoncTtpanuun. 1. [IlapocTepkHEBbIE MOJEIN MOJIEKYJ HEKOTOPBIX OMHApPHBIX COCAUHEHMM. 2.
Mopenn MoJIeKyJl WIM KPUCTAJUIMYECKUX PEIIETOK OKCHUJIOB MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOIO
ctpoenus. 3. Ilepexon Boibl U3 OJHOIO arperaTHOro cocTosiHus B Apyroe. 4. OOpa3ipl OpraHMueCcKux U
MUHEpaJIbHBIX KHUCIOT. 5. TeroBor 3ddekr npu pa3daBieHUH CepHOM KUCTOTHL. 6. OOyrimBaHue
CepHOU KHcnoTol Oymarm M caxapa. 7. TeruioBblie 3(QdEKTHl MpH PAaCTBOPEHUU IIEIOYEH B Boje. 8..
[Tonyuenue okpallieHHbIX HEPACTBOPUMBIX OCHOBAHUM.

JlaGopaTtopuble onbIThbl. 1. M3MeHeHHMe OKpacku HMHIUKATOPOB B KHCIOTHOH cpexe. 2.
N3meneHne oKkpacky MHAMKATOPOB B LIEJIOYHOM cpene.



TemaTn4yeckoe NJIAHMPOBaHMeE YJIEKTUBHOIO Kypca Kypca «Benenue B xumuio. Bemecrsay

Hezento (Bcero 34 u)

8 kiacc
(34 u— 1 u 6 Heoenro)

JIOMAITHUM YUEHUYECKUM YKCIIEPUMEHT.

Temarnueckoe IUIAHUPOBAHUE COOTBETCTBYET JIBYM pEKHMMaM M3y4eHHUs Kypca: U3 pacuera 1 4 B

B Kkypce Takxe MpeaycCMOTPEHO MATh MPAKTUYECKUX PabOT, OHA M3 KOTOPHIX BBHIHOCUTCS Ha

Howep Tema ypoka
ypoka P OcHoOBHoOeE colep:kaHue YPOKa BocnuraTeabHbIi acnekT
Tema 1. Ilpeomem xumuu u memoowt ee uzyuenus (5 u)
1 YTto u3yyaeT Xumus Eruner — poanHa XuMuu. AIXuMusl. 1) BocnuTaHue poccuiickoi
CoBpemerHas XuMHA, e IPakIaHCKOM WICHTHYHOCTH:
TIOJIOKHUTEIBHOE U OTPULIATEIEHOE 6
3HAYCHUE B )KU3HU COBPEMEHHOTO [TATPHOTH3MA, JIFOOBU W yBAKCHUA
o6mecTBa. XUMHS — HayKa 0 Kk OTeuecTBy, YyBCTBa TOPAOCTH 3a
BEIIECTBAX, UX CBONCTBAX cBo0 PomuHy, 3a pOCCHHCKYIO
MpEBpalICHUAX. CBOP‘ICTBa BCIICCTB, XI/IMI/IquKyIO HaYKy;
KaK OCHOBA MX MPHMCHCHNA. 2)OpMUPOBAHUELENOCTHOO
2 SIBeHUs ¢ BeleCTBAaMHU dusnyeckye cBONCTBA BELIECTB U
¢dusnyeckue sBiIeHus. XUMHYECKHE MHpPOBO33pCHI,
peakuuu. [Ipr3HAKH XUMUUYECKHUX COOTBCTCTBYIOWICTO
peakuui. COBpPECMCHHOMY YPOBHIO PAa3BUTHA
3 HaOmronenne n HaoOmonenue. 'nnoresza n

OKCIICPUMCHT

skcriepuMeHT. CTpoeHHe IIIaMeHH.
@dukcupoBaHHUE Pe3yIbTaTOB
JKCIepUMEHTa

HAyKHd ¥ OOIIECTBEHHON MPAKTUKH,

a TaKXKe COLUATEHOMY,
KyJIbTYPHOMY,  SI3BIKOBOMY |
JTyXOBHOMY MHOT000pa3uio
COBPEMEHHOTO MHUPA,;

3) dopmupoBanue
OTBETCTBEHHOTO  OTHOIICHUS K
YUYCHHUIO, TOTOBHOCTH u

CIIOCOOHOCTH K CaMOpa3BUTHIO U

caMoOOpa3oBaHMIO Ha  OCHOBE
MOTHBallMd K  OOy4YEHHIO W
MIO3HAHUIO, BEIOOPY MPO(UIBLHOrO

oOpazoBaHus Ha OCHOBE
UHPOPMALIMU O  CYIIECTBYIOLIMX
npodeccusax " JTUIHBIX
npodeccCuoHaNbHBIX
MPEIITOYTEHHA, OCO3HAaHHOMY
MOCTPOCHHIO WHAUBUIYAIbHON
o0pa3oBaTeNbHONl TPAaeKTOpPUH C
y4ETOM YCTOMYMBBIX
MO3HABATEIbHBIX HHTEPECOB;

4) dbopmupoBaHue
KOMMYHHUKATHBHOM
KOMITETEHTHOCTH B obpa-
30BaTENLHOM, 0OIIIECTBEHHO
TI0JIE3HOM, y4eOHO-

HCCHeﬂOBaTCHBCKOﬁ, TBOp"ICCKOﬁ n
ApYyrux BUuaax ACATCIbHOCTH,




[IpakTudeckas pabota 1. 3HaAKOMCTBO ¢ TabopaTopHBIM 000pyaoBaHueM. [IpaBria TEXHUKH 0€30MaCHOCTH MPH
pabore B XMMUYECKOM KaOHHeTe (JabopaTopum)

[Tpaktudeckas padora 2. HabmoaeHue 3a ropsieit cBedoi

Tema 2. Cmpoenue seugecms u ux azpecamusie cocmoanusn (2 u)

6 Crpoenue BemecTBa ATtoMebI 1 MosteKynbl. Auddyzus. 5) dbopMupoBaHue
BpoynoBckoe aBmkeHne. OCHOBHbIC NOHMMAHHS LIEHHOCTH 310POBOIO U
MOJIOKEHHS AaTOMHO-MOJICKYISIPHOTO 6630 IACHOrO obpasa —
ydeHus. BelectBa MONEKYISIPHOTO U >
HEMOJIEKYJISPHOTO CTPOEHHUS YCBOCHHUC Hpasuil
7 ArperaTHbIe COCTOSHUSI I'a3b1, 0COOCHHOCTH HX CTPOCHHS H WHIWBUYAJIEHOTO u KOJI-
BEILIECTB cBoiicTBa. JKuakocTu, 0cOGEHHOCTH X | JIEKTUBHOTO 0e30IacHoro
cTpoeHus u cBoiicTBa. KonpeHcauus u TIOBEICHUS B 4pe3BBIYANHBIX
KpHcTayuu3anus. TBep/ibie BelecTna.
Kpucrannuueckue pemerku. CHTyalnsix, yrp(i)KaIOmHX KUSHA 1
AMopbHEIe BenecTBa. B3anmubie 30POBBIO JIIOACH,
MEPEXOIbI MEXKIY Pa3TNIHBIMHU 6) (bOpMI/IpOBaHI/Ie
arperaTHbIMU COCTOSTHUSIMH BEI[ECTB MO3HABAaTCIbHOM |
UH(POPMAIMOHHON KYJBTYPBI, B
TOM 4YHCJIC Pa3BUTHC HABBLIKOB
CaMOCTOSITEIILHON pabOThI
C Yy4YeOHBIMH TOCOOUSIMH,
KHUTaMU, JOCTYIIHBIMU
HHCTPYMCHTAMU U TCXHHUYCCKUMU
CpeacTBaMu MH(POPMAIMOHHBIX
TEXHOJIOTHl;
7) (dopMHEpOBaHHE OCHOB
3KOJIOTHUYECKOI'O CO3HaHUA Ha
OCHOBE  IIpU3HAHUA  LIEHHOCTH
’)KU3HHU BO Bcex eé IIPOABJIICHUAX U
HEOOXOIMMOCTH OTBETCTBEHHOTO,
OepeKHOTO OTHOIICHHUS K
OKpYKarolleu cpeje;
Tema 3. Cmecu sewecme, ux cocmae u cnocoowt pazoenenusn (10 u)
8 YHucTeie BElIeCTBA U CMECH CMecu roMOTeHHBIE 1 re€TCPOTCHHLIC. 8) pa3BI/ITI/Ie TOTOBHOCTHU K
Ilpuponsble cmecH: BO3AYX, pPEIICHUI0O  TBOPYECKHX  3aJad,
NPUPOJIHBII Ta3, HeQTh. TBepabIe,
KHUJKAE, Ta3000pa3HbIC CMECH B YMCHUA  HAXOIUTE  dlCKBATHBIC
NPUPOJE 1 B GBITY CITOCOOBI MTOBEJICHUS u
9 O0BeMHas 101 OO0BeMHas 1011 KOMIIOHEHTA Ta30BOM B3aUMMOJICUCTBUS C HapTHépaMI/I BO
KOMITOHEHTA ra30Boii CMECH U pacyeThl C UCMOJIb30BAHUEM BpeMs yqe6H01‘/'1 u BHeyLIe6HOI‘/'I
cMecH ITOTO MOHATHA NeSITeNbHOCTH, CIOCOOHOCTH
10 MaccoBas 1o PacTBOpBI, pacTBOpUTENH U OLIEHHBAT MPOGJIEMHBIE CHTYALHH
PacTBOPEHHOTO BEIIECTBA | PACTBOPEHHOE BEleCTBO. [IoHATHE O
KOHIIEHTPAI[MH PACTBOPEHHOTO u OHCPaTUBHO HPpUHAMATD
BelecTBa. MaccoBas 10715 OTBETCTBEHHBIE peueHus B
PacTBOPEHHOI'O BEIIECTBA U PACUeThl ¢ | PA3JIMYHBIX TPOJAYKTUBHBIX BUAAX
HCIIOJIB30BAHHUEM 3TOI'O IIOHSTHA. )ICSITGJ'II)HOCTI/I (y‘-Ie6Ha$I
11 MaccoBas 10151 npumecei Texauueckuii 0Opaser] BemecTsa. § IOMCKOBO-HCCIEI0BATENbCKAS,
IIpumecu. MaccoBast 10J1s1 ipuMecei U
pacueThl C UCIIOIB30BAaHUEM 3TOTO KiIyOHas, NPOSKTHAS, KPYKKOBas 1
THOHATHA T. l'I.).
12 Pasnenenue cmeceit Oumncrka BemecTs. Pasnenenne cmecei

pocenBaHneM, QIIOTaIueH,
HaMarHW4MBaHWEM, OTCTAaUBAHHEM H
JIeKaHTalUeH, HEHTPU(PYTUpOBaHUEM H
($UIbTPOBaHUEM
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I[I/ICTI/IHH}IHI/UI 1 IIEPETOHKA

[Mony4eHue NUCTHIUTMPOBAHHOM BOIBI.
[eperonka nedtr. Herenpoaykrs u
nx npuMeHenue. OpaxkunoHHas
MIepErOHKA JKUIKOTO BO3yXa.
Kpucraummsanys i BeITapUBaHHE

14 [Ipaxtraeckas pabota 3. [IpurorosneHne pacTBOpa ¢ 3aJaHHON MacCOBOM J0JIel paCTBOPEHHOT'O BENIECTBA
- [Ipaxtrdeckas pabota 4. BeipammBaHuie KpUCTAIUIOB (JOMAITHAH SKCIIEPUMEHT).
B kitaccax ¢ 2-X 4aCOBBIM H3yYEHUEM XUMHU — 00CYKACHHE Pe3yJIbTaTOB JOMAIIHEr0 SKCIIEPUMEHTa, KOHKYPC Ha
JIy4IIMH BHIPALLEHHBIA KPUCTAILIL
15 [IpakTraeckas padota 5. O4rcTka MOBapeHHON CONA
16 [ToBTOpenue n 06001IICHEE TEMEI,
peleHne 3a1a4 U ynpaXHeHUI.
17 IToBTOpEHNEe 1 0000IICHNE TEMBI,
pELICHHE 3314 ¥ yIPaKHEHHH.
Tema 4. Cocmas eewecme. Xumuueckue 3naxu u gpopmyiet, (3 u)

18 XHUMHUYECKUE DTIEMEHTHI. XUMHUYECKUN 3JEMEHT KaK 8) pa3BUTHE TOTOBHOCTH K
[IpocTeie 1 croxHbBIE ONpe/ICICHHEI BIJL aTOMOB. PELLICHHIO TBODUYECKMX  3aad,
BelIleCTBa OrneMeHTHBIH cocTaB 3eMu: A1pa,

YMCHUA HaXO0JUThb aICKBATHBIC
MaHTHH, JTUTOC(EPBbI, TUAPOCHEPHI U
armocQepsl. Heopranndeckue u CII0CO0B!I IIOBECICHNA H
OpraHUYECKUE BEIIeCTBA B3aMMO/JICUCTBUS C MapTHEPaAMU BO

19 XHUMHUYECKUE 3HAKU U 3HaKM XUMUYECKUX JIEMCHTOB. BpeMs yqe6H0171 u BHeyqe6H0171

XUMHUYECKHE ..

bopmyner Crpyxtypa Tabmaust J1. 1 JeATEIbHOCTH, CIIOCOGHOCTH

Menneneesa: nepuoasl (6onbpIINe U
OLCHHUBATh HpO6J’ICMHHe CUTyalluu
Masble) ¥ Ipynnsl (TIaBHast 1
no6ouHas noarpymmsl). CemelicTa 1 OIICPaTHBHO IIPHHAMATh
snemenToB A, ITA, VIIA u VIITA OTBETCTBCHHbIC peuenus B
rpymnir. I/IH(l)OPMaHHﬂ: KOTOPYIO HECYT Pa3INYHbIX IIPOAYKTHBHBIX BUAAX
&()I/IMI/I‘IGCKI/IG 3HAaKHd U XUMHYECKast NEATENbHOCTH (yue6Hast
opMyJia
pMy = ITIOMCKOBO-UCCJICAOBATCIIbCKAsA,
20 OTHOCHUTENbHBIE ATOMHAS BopopoaHas equHMIIa aTOMHOI Macchl. 6
W MOJIEKYJISIPHAs] MacChI OtHocUTeNbHAsE aTOMHAS 1 KiIyOHast, HPOCKTHAA, KPY>KKOBas 1
MoJeKyJsipHas Maccel. MaccoBas gonst | T. H-)-
JJIEMEHTa B CJIO)KHOM BEIIECTBE
Tema 5. IIpocmote seugecmea (2 u)
21 MeTtauisl Bex MenHbIiA, OpOH30BBIHN, KETE3HBIMH. 1) BOCIIUTAHUE POCCHICKOMN
CrutaBel. 3HaYeHHE METajlios 1 TPaKIAHCKOI WIEHTUYHOCTH:
crumaBoB. OU3MUECKUE CBOMCTBA 6
METAIIOB MaTpuoTU3Ma, JIFOOBU U YBAXKCHUS
22 IpencraButenn metaios | JKenes3o u ero crjiaBbl — YyryHbBI U Kk OTeyecTBy, 4yBCTBA TOPIOCTH 3a
crany. ITpakTnyeckoe 3HaYEHHE UX. ceoro Pomuny, 3a poccuickyro
AmoMuHUH U ero ciuiaBsl. X posb B XUMHYECKYIO HAYKY;
JKI3HH COBPEMEHHOTO O0IIecTBa. 2) OpMHUPOBAHHEIEIOCTHOTO
30J10TO, KaK METaJlI IOBEJIUPOB U
MHPOBO33pPEHUS,
MHUPOBBIX JieHer. OI0BO U ero
annorponus. [IpumMeneHue o0Ba COOTBETCTBYIOIIEIO
23 HeMmeraiuisl Hemeramisl — npocThie BEIIECTBa: COBPEMCHHOMY YPOBHIO pPa3BUTHSA
rasbl, XHUAKOCTb U TBepable. Kucnopon HAayKH U 061].[eCTBeHHOI7I IMPAKTHUKHU,
I(/:I (2)3VOCH u I/éx ;lpI/IeNIeHeeZI/Isv]Za OCHOBEC a TaKKe COHI/Ia.HI)HOMy,
BOWCTB. BHEHHE CBOWCTB
p KYJIbTYPHOMY,  SI3BIKOBOMY U
METaJJIOB 1 HEMETAJJIOB
TyXOBHOMY MHOT000pa3uio

24 IpencraBuTenu ®ocdop, ero amIOTPoONus, CBOMCTBA COBPEMEHHOI'0 MMpa,

HEMETAJIJIOB MOAM(GUKALMI U UX IPUMEHEHHE. 3) Q)OpMI/IpOBaHI/Ie
Cepa pombuueckas u e IPUMEHEHHE. | OTBETCTBEHHOIO  OTHOIIEHUS K
A30T U ero poJib B )H3HU IUIAHETHI U yUeHHIO, [OTOBHOCTH u
YeJoBeKa. YTJIEPO]] U €ro aJUIOTPOIIHS. 6
AmMa3 1 TpadT B CpABHEHNH, HX CIIOCOOHOCTM K CaMOpAa3BUTHUIO M
CBOICTBA, CTPOEHHE U PUMEHEHHE. caMOOOpa30BaHHIO ~ Ha  OCHOBE

AXTHBHMPOBaHHBIN yroib. Ancopouns

MOTHUBaIIUHU K 06yqum0 n




" €€ IPUMCHCHHNC

MMO3HAHMIO, BEIOOPY MPOPHUIBLHOTO

o0Opa3oBaHUs Ha OCHOBE
nHpOpMAIIMA O CYIIECTBYIOIINX
npodeccusx " JTUYHBIX
poQeCCUOHATBLHBIX
NIPEATIOYTEHUN, OCO3HAaHHOMY
IOCTPOCHHIO WH/IMBUY TBHOM
00pa30oBaTeNbHON TPACKTOPUU C
yu€ToM YCTOMYMBBIX
MO3HABATEIbHBIX HHTEPECOB;

4) bopmupoBaHue
KOMMYHHUKaTUBHOMN
KOMITETEHTHOCTH B obpa-
30BaTEILHOMN, 00IIIECTBEHHO
TIOJIC3HOM, y4eOHO-

UCCIIE10BATEIbCKON, TBOPUECKOM U
JPYTUX BUAAX NESATEIbHOCTH;

Tema 6. Cnoscnote éeugecmea (12 u)

25

BanenTHocth

BanenTHOCTh KaKk CBOMCTBO aTOMOB
XUMHUUYECKOTO 3JIEMEHTA COSIUHATHCS C
OTpeieIeHHBIM YUCJIOM aTOMOB
JIpyroro snemeHTa. Enununa
BaJICHTHOCTHU. DJIEMEHTHI C
IIOCTOSIHHOM U NIEPEMEHHOI
BaJICHTHOCTBI0. CTPYKTYpHBIE
(dopmynsl. BurapHbIE coenmHEHNS.
CocraBnenue GopMyI1 TaKuxX
COEAVHEHUH MO BaJIEHTHOCTH
9JIEMEHTOB U OIpeJIeJICHHE
BaJICHTHOCTH 110 hopmyiam

26

OxcHuabl

OKcHabl, X COCTAaB U HA3BaHUS.
OKCHIBI MOIIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOSHUS

27

Kucnoter

CoctaB KucoT. BajleHTHOCTE
KHCJIOTHOTO ocTaTka. Kiaccugukarms
KHUCJIOT 110 OCHOBHOCTH, HAJTHYUIO
KHUCJIOPOJia B COCTaBE MOJIEKYJIBI 1
pactBopuMocTu. Tabmuna
PacTBOPUMOCTH KHUCIIOT B BOJIE.
WNHaukaTophl 1 N3MEHEHUE UX OKPACKU
B KUCJIOTHOH cpefe. KucnoTst
OpraHUYECKUE U HEOPTaHUIECKUE

28

OcHoBaHus

CocraB ocHoBaHui. ['uIpokcorpymnmna
U ee BaJleHTHOCTh. CocTaBiieHne
(hopMys1 OCHOBaHHUH TIO BaJICHTHOCTH
metama. Knaccudukanus ocHOBaHUI
IO TIPU3HAKY PACTBOPHMOCTH.
N3meHenne okpacku HHAMKATOpa B
1[EJI0OYHOM cpejie

29-30

Comnn

Cocras coneii. CoctaBneHue Gopmya
COoJIe KUCIOPOAHBIX. KUCIIOT.
Hazpanwue coneit. Kimaccudukarms
COJIeH IO MPU3HAKY PACTBOPHMOCTH.

31

Knaccudukarus
HEOPTaHMYECKUX BEICCTB

O0o001IeHre U TOBTOPEHUE CBEJICHUH O
BEIIECTBaxX IO Kypcy 7-TO Kiacca

32

IToaroroska k
KOHTPOJIBHOM paboTe

Pemenue 3agau u ynpakHeHui

. 1) BocnMTaHKE POCCHUCKOM
rpakIaHCKOU UJICHTUYHOCTH:
NaTpUOTU3MA, JTFOOBU U yBaXKCHUS
Kk OTeuecTBy, 4yBCTBa TOPAOCTH 32
cBo0 PomuHy, 3a pOCCHICKYIO
XMMHYECKYIO HayKy;

2)bOopMHUPOBAHUEIEIIOCTHOTO

MHPOBO33pPEHHS,
COOTBETCTBYIOLICTO
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYK{ U OOIIECTBCHHOW MPAKTUKH,

a TaKKe COIMAJIBHOMY,
KyJIbTYPHOMY,  SI3BIKOBOMY  H
JTYXOBHOMY MHOT000pa3Hio
COBPEMEHHOTO MHpa;

3) dopmupoBanue
OTBETCTBEHHOTO  OTHOIICHUS K
YUYEHHIO, TOTOBHOCTH u

CIIOCOOHOCTH K CaMOpPa3BUTHIO U

caMoOOpa3oBaHMIO Ha  OCHOBE
MOTHBallMd K  OOy4YeHHIO W
MO3HAHUIO, BBIOOPY MPOGUIBHOTO

oOpazoBaHms Ha OCHOBE
uH(OpPMALIUM O CYIIECTBYIOLIUX
npodeccusx " JTUIHBIX
npodecCHOHATHHBIX
MpeANOYTEHUH, OCO3HAaHHOMY
TIOCTPOECHUIO WHIUBUTyaTbHON
0o0pa3oBaTeNbHON TPAaeKTOPHH C
y4ETOM YCTOMUYMBBIX
[03HABATEJIbHBIX HHTEPECOB;

4) dbopmupoBaHue

KOMMYHHKaTUBHOMN




KOMITETEHTHOCTH B obpa-
30BaTeILHOM, 00IIIECTBEHHO
TTOJIE3HOM, y4eOHO-
HCCIIeIOBATEIILCKON, TBOPUECKOH U
JPYTUX BUAAX IESATEIHLHOCTH,

33

O0o0011eHEe 3HAHNT

34

O0o00111eHEe 3HAHNI
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