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HOACHUTEJBHASA 3AIIMCKA

OOyueHue mnpeaMeTy Ho mnporpamme «XUMHsS s JETed € OrpaHUYECHHBIMU
OCOOCHHOCTSIMH 3JI0pPOBbS» BENETCS HA OCHOBE TEX >K€ Y4YeOHHUKOB, UYTO U B
o0meoOpa3oBaTelbHBIX ~ Kiaccax (Ha OCHOBE TMpOrpaMMmbl MO  XHMHUHU
H.E.Ky3nenosa, H.-H.I'apa) .

Jlannas paboyas mporpamma Mo npeameTry «XuMus» paccurTaHa Ha ydaiuxcs 8-
9 KJaccoB cCHenUanbHOTO (KOPPEKIMOHHOro) oOydenus. /[ Takux pgereit
XapaKTepHbl HU3Kas pabOTOCIOCOOHOCTh M TMOBBIIICHHAS  yTOMJIISIEMOCTD,
HEOPTraHW30BAHHOCTh U CKJIOHHOCTh K HAapyHICHUSM JUCHUIUIMHBI (BCIIEICTBUE
MOBBIIIEHHON UMITYJIbCUBHOCTH M THUIIEPAKTUBHOCTH), OCIAOJICHHAs] MaMsTh,
HU3KHI 00pa3oBaTelibHbIA ypoBeHb. lIpakThka mMOKa3bIBaeT, 4TO NIKOJIbLHUKAM
TpeOyeTcsi onpeeNEHHbIA NIEPUO/i BPEMEHHU, YTOOBI aJanTUPOBATHCS K HOBOMY
MPEIMETY, TIOYYBCTBOBAaTh HMHTEPEC K HEMY, OCO3HATh €ro 3HAYECHUE B
COBPEMEHHOM MUDE.

Kypc «Xumuss pms gereid ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH  3I0POBBS»
MPU3BaH, UCIOJb3Ysd MHTEpPEC OOydaronuxcs K dKCIepUMEHTaM, CPOpMUPOBATH
yMeHue HalJ0/1aTh, JIeJaTh BHIBOJIBI HA OCHOBE HaOoneHu. Pemarte pacuéTHbie
3a7]a4d HAa OCHOBE HMEIOIIMXCS 3HAHMM MO MareMaTthuke. MHOro BHUMAaHUSA
oOpalaercsi Ha TEXHUKY IKCIEPUMEHTa, YMEHHUE MPaBWIbHO U YETKO OIMKCHIBATh
pe3yJIbTaThl AKCIIEPUMEHTA, MPU3HAKU peakuui. M3ydaroTcsa mpaBuia TEXHUKH
0€30MacHOCTU. ODKCIEPUMEHT BKJIIOYAETCS B TBOPUYECKHME JOMAIHUE U
npoBepouHbie paboTel. [IpeanmoureHue B Kypce OTBOAUTCA (DOPMUPOBAHUIO
IIPEJICTABJICHUMN U ITIOHATUN KAaK IIEPBOOCHOBE, a HE TEOPUU. XOTS YCUIME TOW WIIU
WHOM CTOPOHBI OTPEACNAECTCS MICUXOJIOTMUYECKUMHU OCOOCHHOCTAMH 00YYarOmnuXCst
Y MPAKTAYECKYIO pealn3alrio JAHHOTO Kypca pelaeT yuuTeb.

Iesun kypca:
1) dopmupoBanue y o0O0y4arolUXCs yMEHUS BUIETh M IOHUMATh LEHHOCTh

oOpa3oBaHus, 3HAYUMOCTb XHMHYECKOIO 3HAaHMUS JUIsI KaXJIOro ueloBeKa
HE3aBHCHMO OT €ro MpodecCHOHATBHON EeITeIbHOCTH; YMECHUS pa3andaTh (paKThl
M OIICHKH, CpaBHMBATh OLICHOYHBIC BBIBOJIbI, BUACTh UX CBS3b C KPUTCPHUSIMH
OLICHOK M CBS3b KPUTEPHEB C ONPEIACIICHHOW CHUCTEMOW IIEHHOCTEW,
bopMyIMpOBaThH u 000CHOBBIBAThH COOCTBEHHYIO TO3UIINIO;

2) dhopmupoBaHHe y OO0YYAIOLIMXCS IEJIOCTHOTO MPEACTABICHUS O MUPE U POJU
XUMHUH B CO3JJaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUpA; YMEHUS
OOBSACHATh OOBEKTHI M TMPOIECCHl OKpPYXKAIOMmEeH JEeWCTBUTEIIBHOCTH —
MIPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM, TEXHUYECKOW CpEIbl, HCHOJIb3YS I
3TOTO XUMHUYCCKHE 3HAHUS,




3) mpuoOpeTeHHe OOyYAOMIMMUCS OIbBITa PAa3HOOOPA3HON  NESITEIBHOCTH,
MO3HAHMS M CaMOITO3HAHUS; KIIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHTHOCTEH),
UMEIOITIX YHHUBEpCATbHOE 3HAYCHHE TS Pa3IMYHBIX BUJIOB
JESATSIBHOCTH: pEIICHUsI TPOOJeM, TMPUHATHS PEIICHUH, IONCKa, aHalu3a H
o0paboTkn wmHGOpPMAIMK, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB H3MEPEHHH,
COTPYIHHYECTBA, OE30MaCHOTO OOPAIICHUS C BEIIECTBAMHU B TIOBCETHEBHOM KU3HU

Llesu KypcaB KOPPEeKIHOHHOM KJIacce:

= oOecreyeHne KOPPEeKIUU ICUXHUUECKOTO pa3BUTHS,

" 3MOLIMOHAJILHO-BOJIEBOM C(epHl,

" AKTHUBHM3ALMU TO3HABATEILHOM JESTEIBHOCTH,

* (QopMupOBaHUs HABBIKOB U YMEHUM y4eOHOU JESATEIBHOCTH.

3agaum Kypca:

" OCBOEHHME BaXHEHIIMX 3HAHWN OO0 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMMH,
XUMUYECKOU CUMBOJIUKE;

" OBJAJCHHE YMEHHUSAMH HAOIIOAaTh XUMHUYECKHE SIBJICHUS, IPOBOAUTH
XUMUYECKUN DKCIIEPUMEHT, IPOU3BOAUTH PACUEThl HA OCHOBE XMMUYECKHUX
(GopMyI1 BEIIECTB U YPABHEHU XUMUYECKUX PEAKIU;

" pa3BUTHE MMO3HABATEJIbHBIX UHTEPECOB U MHTEJUIEKTYAJbHBIX CIIOCOOHOCTEN
B IIPOLIECCE MPOBEICHUSI XUMHUYECKOTO JKCIEPUMEHTA, CaMOCTOSTEIBHOIO
NpUOOPETEeHUs] 3HAHMM B COOTBETCTBUU C BO3HUKAIOIMIMMH >KHU3HEHHBIMU
MOTPEOHOCTSIMU.

Jlnst nereil ¢ OrpaHUYEHHBIMU BO3MOXKHOCTAMHM 3J0POBbS MPU H3YYEHUU
y4eOHOr0 Kypca XMMHUHU CTaBATCS T€ K€ Y4EOHO-BOCIIHUTATENbHBIE LIEJIU U 3aJa4H.
OcHoBHOM 3agavyeil OOydYeHHMS XHMHHM B KJaccaX KOPPEKLUHMH SIBISIETCS
o0ecriedeHrne TMPOYHBIX U CO3HATEIbHBIX XMMHUYECKUX 3HAHUW M YMEHUH,
HEOOXOJMMBIX Yy4YalllUMCS B TIOBCEIHEBHOW JKWU3HM U Oyaymied TpyaoBou
NEATENbHOCTH. BakHEMIIMMM KOPPEKIHMOHHBIMM  3ajJadyaMd Kypca XUMHHU
SBIISIIOTCS PA3BUTHE JIOTUYECKOTO MBIIICHUS U PeUr ydauuxcs, GopMHUpOBaHUE Y
HUX HaBBIKOB YMCTBEHHOI'O TpyJla IJIAHUPOBaHUE padOThl, MOUCK PALlMOHATBHBIX
NyTel ee BBINOJHEHUS, OCYIIECTBICHHE CaMOKOHTPOJisA. OcoOblil akIeHT OblI
c/ieJIaHHa OPTaHU3alMI0 CAMOCTOATEIbHON MPAKTUYECKON pabOThl ydaluxcsl.

OnHako OCOOCHHOCTH TICHUXWYECKOTO Pa3BUTHUS JETCH YKa3aHHOW KaTEropuw,
MPEeXJIe BCEr0 HEA0CTaTOYHa C(HOPMHPOBAHHOCTH MBICIHUTEIBHBIX OIEpaIu,
00yCIaBIMBAIOT JOMOJHUTEIbHBIE KOPPEKIIMOHHBIC 3aJauM, HamlpaBJICHHBIE Ha



pa3BUTHE  MBICIMTEIBHOM M  PEYEBOM  JICSITENIBHOCTH, Ha  IOBBILIECHUE
MO3HABATEJIbHOM AaKTUBHOCTH JETEH, Ha CO3JaHUE YCIOBUU OCMBICICHUE
BBINIOJIHAEMOU y4eOHOUM paboThl. B cBsiz3u ¢ OCOOCHHOCTSIMU TOBEACHUS U
NEATEIbHOCTH JATUX OOYYalolMXCs HEOOXOJUM CTpOXKAWIIMK KOHTPOJIb 32
COOJII0/IEHNEM MPABHII TEXHUKH 0€30MaCHOCTH MPH MPOBEIECHUU JTA0OPATOPHBIX M
IpakTHUeCKUX paboT. bonbloe 3HaUeHKe ISl TOJTHOLIEHHOTO YCBOCHUS Y4eOHOTO
MaTepuaja Mo XUMUHU MPUOOPETaeT OmMopa Ha MEXKIIPEIMETHBIE CBA3M C TaKUMHU
y4eOHBIMU TpEeIMETaMH, KaK MpHpoAoBeAeHHe, reorpadusi, pusuka, OHOIOTHS.
[To3Bonsisi paccMaTpuBaTh OJUH M TOT K€ y4eOHBIM MaTepuall ¢ pa3HbIX TOYEK
3peHus. MeXIpeaMeTHbIe CBS3U CIIOCOOCTBYIOT €ro JIydllleMy OCMBICICHHUIO,
0oJee MPOYHOMY 3aKPETUICHUIO MOTYyUYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHUM.

Buabl koppekunonHoi padorsl ¢ ooyuaromumucs ¢ OB3:
T.x. o0yuatoumecss ¢ OB3 3aHHMAarOTCSl BMECTE C OCTaJIbHBIMU YYEHUKaMH KJlacca,
U3MEHEHU B Mporpamme JUIsl HUX He MPeIyCMOTPEHO, HO UCMOIb3YIOTCS 0COObIE
BU/JIbI pabOTHI U (POPMBI KOHTPOJIS

" [ICUXOKOPPEKIIMS MOBEICHUS uepe3 Oecepl,

" [IOOLIPEHHMS 3a XOPOUIME PE3YJIbTATHI,

" KOPPEKLUS 3pUTEINBHOTO BOCIIPUATUS Yepe3 padoTy mo oodpasiy,

" KOPPEKIMS BHUMaHUS yepe3 paboTy ¢ TabiuiiaMu, CXeMaMHu, aJrOpUTMaMH,

" KOppEeKIMsl MPOCTPAHCTBEHHOW OpHEHTAllMd 4YEpPEe3 paclio3HaBaHUE
3HAKOMBIX IIPEIMETOB,

"  KOPPEKLHMS PeUH Yepe3 KOMMEHTUPOBAHUE JICUCTBUI U TTPABUIL,

"  KOppEKLHUS AOJITOBPEMEHHOM MAMSTH YEPE3 BOCIIOMUHAHUS, TTOSICHEHMUS,

" pa3BUTHUE CIYXOBOI'O0 BOCHPUATHUSA YEPE3 JIEKIHIO,

" KOPPEKIHSI MBIIIUICHUS Yepe3 MPOBEACHUSI ONEepallK aHAIN3a,

"  KOpPEKIUSl YMEHUM COMOCTABIISITh U JeaTh BEIBOIBI,

" KOpPEKIUS YMEHUM B YCTAHOBJICHUU MTPUUUHHO-CJICACTBEHHBIX CBS3EH,

" KOppEeKIHsl  UHIUBUAYAIBHBIX  MPOOENOB B 3HAHMUSAX  4epe3
MHJUBUIyaJIbHYIO padoTy,

" KOpPEKIIHUS BOJEBBIX YCUJIUM MPU BBHIMOJHEHUH 3a]IaHUs,

"  KOppEKLHUS NaMsITH Yepe3 HEOJHOKPATHOE MOBTOPEHHE,

[IpuMeHeHne Ha ypoKax XUMUU KOPPEKIIMOHHO-PA3BUBAIOIINX YIIPAXKHECHUM
pelaeT JaHHYIo 3aj/1auy, MOCKOJIbKY UX MPUMEHEHUE HanmpaBieHo Ha: [loBbimeHus
YPOBHSI pPa3BUTHSA, KOHIICHTpAIUM, OO0BEMa, TMEPEKITIOYCHUS U YCTOWYHMBOCTH
BHUMaHUs. [IOBbIIIIEHUS YPOBHSI Pa3BUTHUSL JIOTMYECKOrO MbIIUICHUs. Pa3BuTue
HaTJISIIHO-00pPa3HOTO W JIOTMYECKOro MbInuieHusi. Pa3Butue peun. PasButue
MIPUEMOB YUEOHOU JesTeNhbHOCTH. Pa3BUTHE JIMYHOCTHO-MOTHUBAIIMOHHON CEpHI.
Pa3BuTtue BOCIIpUATHS U OPUEHTUPOBKH B IIPOCTpAHCTBE. B mporiecce mpuMeHeHust
Ha ypoKaxX XUMHUHU KOPPEKIIMOHHO-PA3BUBAIOIINX YIPAKHEHUN COBEPIIIEHCTBYIOTCS
MICUXWYECKUE TIPOIECChl YUYEHHMKA, MPOUCXOJUT Ppa3BUTHE TO3HABATEIHLHOTO



mpolecca, B pe3yjbTaTe 4Yero 3akiajabplBaeTcs (PyHIAMEHT YCIHEIIHON y4uyeOHOMH
JESITEIIBHOCTH.

[To3HaBaTeNBHBIN MHTEPEC SABISACTCS BOKHBIM KOMIIOHEHTOM 3MOITMOHATBLHO
- IICHHOCTHOTO  OTHOIIEHUS YyYalluXcs K TPOIecCy H3y4YeHUs MpeaMera H
oOsi3aTeNlbHBIM ~ yciioBUeM 3¢ @dEeKTUBHOCTH  3TOro  mporecca.  JlxoObie
KOPPEKIIMOHHO-PA3BUBAIONINE YIPAKHEHUSI MOKHO TMPUMEHITh Ha KaXKIOM HX
ITAINoB ypoKa.

B xoae ocBoeHms Kypca 00y4JaronMMUcs BO3MOKHBI Takie GOpMbI U MeTObI
padoTHI Kak:

° OpI‘aHI/IBaHI/IOHHO-ynpaBHCH‘{CCKI/IeI

" CcIIOBECHBIC (pacckas, 00bsICHEHHUE, IOBECTBOBAHKE, PACCYKICHNUE,
Oecena, paboTta ¢ yueOHMKOM U KHUTOM);

"  HarjIsaHbIe (MIUTIOCTPAIUH, TPE3eHTAINH, HAOII0ICHUE,
JIEMOHCTPAIINH );

" [pakTHYeCKHe (IKCTICPUMEHTHI, IPAKTHIECKHE PabOTHI);

"  CaMOCTOSITeTbHBIC PaOOTHI;

" pelIcHHE 3a/1ad.

2. MOTHBalMOHHO-CTHUMYJIUPYIOIIHE:

"  JUIAKTUYECKUE UTPhI (XUMHUYECKUN PeOyC, KKPECTUKH HOJIUKIY U
Apyrue);

" TBOpYECKHE 3aJ]aHUsl (COCTABIEHUE KPOCCBOPAOB, JOMAIIIHUI
XUMHUYECKUN IKCTIEPUMEHT, paboTa C JIOMOJHUTEILHON
JUTEPATYPOH);

3. KoHTposibHO-OIIEHOUHBIE:

"  WHAWMBUIYAJIbHBIN OMPOC;

" [MCbMEHHbIE pa0OTHI;

" TECThI;

"  XMMHYECKOE dKCIEPUMEHTHPOBAHNUE.

Buabsl u ¢dopmbl kouTpoas: T.k. oOydarommuecs ¢ OB3 3anumarorcss BMecTe ¢
OCTaJIbHBIMU YYEHHKAaMHM KJjlacca, W3MEHEHWH B MporpamMme JJisi HUX He
MPEAYyCMOTPEHO, HO HCIOJB3YIOTCS 0COOble BUABI pPabOTBl u  (HOPMBI
KOHTPOJIS: MHIUBUIYAIbHBIM W (DPOHTAIBHBIA OMPOCHI, padoTa MO KapTOuKam;
XUMUYECKUN JIMKTAHT; TMpaKTHdeckas paboTa; CaMOCTOSTENIbHbIE pPadOTHI;
TECTOBBIN KOHTPOJIb; COCTABJICHUE TaOJUIIbI; MPOBEPKA TOMAIIHEN paboThI; OMpoc
10 BOMpOCaM MpPe3eHTAlUHU, MPOCMOTPY y4yeOHOro ¢uiabma; 3aluTa J0KIaI0B,
pedepaToB,  COOOILIEHMI;  IKCOPECC-OMPOC;  OLEHKa  IUIAHOB  TE3HCOB;
rpynnoBas padora ¢ [ICXD J[.1. Menneneesa.



TpeGoBanus k pe3yabTaTaM 00y4eHHs U OCBOCHHS COAEPKAHMSA Kypca 1o
XUMHUHU
OOyueHue npeaMeTy XUMHUS HalpaBJICHO Ha TOCTUKEHUE O0YIaArOIIMMUCS
CJIEAYIOIINX PE3yJIbTATOB:
¢ JIMYHOCTHBIX
1) B IEGHHOCTHO-OPUEHTAITMOHHOMN c(hepe — TYBCTBO TOPIOCTH 32 POCCUHCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOILIEHUE K TPYJy, LIEJIEyCTPEMIICHHOCTD;
2) B TpyZ10BOH chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JlajbHENHIIEH
00pa30BaTEeNbHON TPACKTOPHH;
3) B mo3HaBaTeNbHOM (KOTHUTUBHOM, MHTEJUIEKTYaIbHON) cpepe — yMeHue
YIPABJISATH CBOEH MO3HABATENBHOU J€ATEIbHOCTBIO.
e MeTamnpeIMeTHBIX
1) ucnonb3oBaHUE YMEHUHN U HaBBIKOB PA3JIMYHBIX BUIOB [T03HABATEIbHON
NeSTEIbHOCTH, IPUMEHEHNE OCHOBHBIX METOIOB [TO3HAHUS (CUCTEMHO-
MH(GOPMALIMOHHBIN aHATIN3, MOJICJIMPOBAHUE) I U3YUECHUSI Pa3IMUHbIX CTOPOH
OKPYKaIOIEN ICVCTBUTEIBHOCTH;
2) UCTI0JIb30BAaHNE OCHOBHBIX MHTEIUIEKTYaIbHBIX ONepaluii: popMyInpoBaHUE
TUIIOTE3, AaHAJIN3 U CUHTE3, CPaBHEHUE, 0000IIICHNE, CUCTEMATU3allUsl, BbISIBJICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€il, IOMCK aHAJIOTOB;
3) yMeHue TeHepupoBaTh UIEH U ONPENEATh CPEACTBA, HEOOXOAUMBIE JIJISl UX
peanu3anuu;
4) ymMeHue OnpeaensaTh UeH U 3aJaul JesITeIbHOCTH, BEIOUpATh CpeACTBa
peanu3anuuy Uely U IPUMEHSTh UX Ha MIPAKTHUKE;
5) UCIIOJIB30BaHUE PA3ITMYHBIX HCTOYHUKOB IS IOJTYYEHUS XUMUYECKON
uHpopmarmn.\
® MpeIMeTHBIX
1. B no3naBatenbHOI chepe
* JaBaTh ONpEJEICHUS U3YUEHHBIX OHITHI: BEIIECTBO (XUMUYECKUN
AJIIEMEHT, aTOM, MOH, MOJIEKYJIa, KpUCTAININYECKAs PEIIETKa, BEIECTBO,
IPOCTBIE U CIIOXKHBIE BEILIECTBA, XUMUYecKasi (opMyJia, OTHOCUTEIbHAs
aTOMHasi Macca, OTHOCUTEJIbHAsI MOJIEKYJISIPHASI Macca, BAJICHTHOCTS,
OKCH/JIbI, KUCJIOTbI, OCHOBaHUsI, COJH, aM(pOTEPHOCTh, UHIUKATOP,
NEePUOANYECKUN 3aKOH, IEpUOIUYECKasi CUCTEMa, TepHoauUecKas TadIuLa,
W30TOIBI, XUMUYECKAs CBSA3b, JJIEKTPOOTPULIATEILHOCTD, CTEIICHb
OKHCJIEHMS, JIEKTPOJINT); XUMUYECKasl peakuns (XMMUYECKOE YPAaBHEHHUE,
reHeTHYecKasi CBsA3b, OKMCICHHE, BOCCTAHOBJICHUE, JIEKTPOIUTUYECKAS
JUCCOLMAIIS, CKOPOCTh XUMUYECKOM peaKium);
* ONKUCHIBaTh JIEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO IIPOBEICHHBIE
AKCIEPUMEHTHI, UCIOJIb3YSl ISl ITOTO €CTECTBEHHBIN (pPyCCKUI, POJIHOM)
A3BIK U A3bIK XUMUU;
* ONUCHIBATh M Pa3inyaTh U3YUEHHBIEC KJIACCHl HEOPTraHUYECKUX COCUHEHUH,
IIPOCTHIE U CIIOKHBIE BEILIECTBA, XUMUYECKUE PEAKIINU;
*  KJIaCCU(PUIIMPOBATH U3YyYEHHBIE OOBEKTHI U SIBJICHUS;
* HaOMIOIaTh IEMOHCTPUPYEMBIE U CAMOCTOSITENILHO MPOBOIUMBIE OTIBITHI,
XUMHUYECKHUE PEaKIiH, MPOTEKAIOIINE B IPUPOJIE U B OBITY;



* JIeNaTh BBIBOJBI M YMO3AKIIIOUEHUS U3 HAOIIOCHUH, N3YYCHHBIX
XUMHYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEU3YUCHHBIX
BEIIIECTB 110 aHAJIOTUW CO CBOMCTBAMH M3yUCHHBIX;

*  CTPYKTYypUPOBAaTh H3YUYCHHBIH MaTepUall 1 XUMHUECKYIO WH(OPMAIIHIO,
NOJYYCHHYIO U3 IPYTHX HCTOYHUKOB;

*  MOJICIHMPOBATH CTPOCHHUE ATOMOB JJIEMEHTOB IIEPBOTO — TPETHETO
nepuoaoB (B paMKax U3y4eHHBIX MOJIoKeHUH Teopun . Pesepdopna),
CTPOCHHE MPOCTEHIIINX MOJIEKYIL.

2. B yennocmuo-opueHmayuoHHou cgepe:

* aHaJTM3UPOBATh U OLIEHUBATH MOCIICICTBUS ISl OKPYKAFOIIEH CpeIbI
OBITOBOI M MPOU3BOJCTBEHHOM JESITEIIBHOCTH YEJIOBEKA, CBI3AHHOM C
nepepaboTKOM BEIIECTB.

3. B mpyooesoii ciepe:
* TMPOBOJUTH XUMUYECKHH IKCIIEPUMEHT
4. B cghepe bezonacnocmu dHcusHedesmesbHOCU:

* OKa3bIBaTh IEPBYIO MMOMOIIb TP OTPABJICHUSX, 0XKOTaX M JPYTUX TPaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYTOBAHHUEM.

Pe3yJibTaTOM yCHENIHOTO MPOXO0:KAEHUsSI MPOTPAMMBbI MOXKET CIYXKHUTh y4acCTHE
B XUMHUYECKUX BUKTOPHHAX, MHTEJUICKTYaIbHBIX UTpax 1Mo XuMuu. [lomydeHHbIC B
pamMKax JaHHOTO Kypca XUMHUYECKHE 3HAHHS B JAJIBHEUIIEM MOTYT CIIy>KUTh
OCHOBOHM JIJIsl TIOATOTOBKM OOYYaromuXcs K BbIOOpPY OMpeAeNIeHHBIX Hpodeccui,
CBSI3aHHBIX C XMMHUYECKHM IPOHU3BOJCTBOM, CIIOCOOCTBOBATH (POPMHUPOBAHHIO Y
o0ydJaromuxcs 3HaHUN W YMEHHH, HEOOXOIMMBIX B TMOBCETHEBHOW >KWU3HU IS
6e30macHOro 00paIleHus ¢ BEeIIeCTBAMH, UCTIOIb3YEMBIMU B OBITY.

3a pesyabrart [Ipome:xxkyTO4YHOM aTTeCTAIUUAETEH ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI 3aCUNTHIBAIOTCS YETBEPTHBIC U FOJIOBBIE OTMETKHU.

Mecto npeamera B 0a3MCHOM Y4eOHOM IJIaHE

Jlnst peanuzanuu pabouyelt mporpaMMbl U3ydeHUs Y4eOHOTo MpeaMeTa « XUMHUsD Ha
ATare OCHOBHOTO 00IIero o0pa3oBaHWs Y4€OHBIM IIJIAHOM IIKOJBI OTBENEeHO136
gacoB. B Tom uncie 68 gacoB B VIII knacce u 68 gacoB B IX kiacce, u3 pacuera
—2 yueOHbIX yaca B Henento B VIl knacce u —2 ydeOHbIX yaca B Henento B IX
KJ1acce.

COIAEPKAHUE U3YYAEMOI'O KYPCA

OO0mast xapaKTepuCTHKA y4e0HOr0 mpeaMera
Coneprxanue pabodeit mporpaMMbl CTPYKTYPHUPOBAHO TIO IIECTH OJIOKaM:
L MCTOJIBI IIO3HAHHUA BEIIECTB 1 XUMHUYECCKUX SIBJICHUH.
L 9KCHepI/IMeHTaJ'IBHHe OCHOBbBI XUMUH,
L BGHIGCTBO - 3HAaHMA O COCTAaBC U CTPOCHHUU BCIICCTB, UX Ba)KHEHUIITUX
(U3UYIECKUX U XUMHYECKHUX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBUH,



e Xumuueckas peakuus - 3HaHUs 00 YCIOBUAX, B KOTOPBIX MPOSIBIISIOTCS
XMMHUYECKHE CBOMCTBA BELLIECTB, CIIOCO0AX YIPABICHUS XUMUYECKUMU
poLeccamy;

e DJIEMEHTApHbIE OCHOBBI HEOPTAHHUYECKOW XUMUU;

e [lepBoHavanbHbIe MPEACTABICHUS 00 OPraHUYECKUX BEUIECTBAX;

e XUMUS U )KU3HD - 3HAHUS U OIBIT IPAKTUYECKON AESITEIBHOCTH C
BELIECTBAMU, KOTOpPbIE Han0OJIee YacTO yHOTPEOIAIOTCS B IOBCEIHEBHOM
KU3HU, IIHPOKO UCHOJB3YIOTCS B IPOMBIIIIEHHOCTH, CEJICKOM XO035HCTBE,
Ha TPAHCIOPTE.

COIAEPKXAHUE N3YYAEMOI'O KYPCA
8 KJIACC
(2 yaca B HenenmO; BCcero 68 4acoB)

BBenenue (4 daca)

XuUMus — HayKa O BEIIECTBAX, X CBOMCTBAX U MPEBPALICHUSX.

[lonsiTMe O XWUMHUYECKOM »dJIeMEHTe M (opMax €ro CyleCTBOBAHUS:
CBOOOJTHBIX aTOMaX, MPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamienue BemecTB. OTIMYME XUMUYECKUX pEAKIMM U (U3HMUECKUX
sBiieHU. Poib XuMuu B )XU3HU yenoBeka. XeModuius u xemodoousi.

Kpatkue cBenenust 06 HCTOpUM BOZHUKHOBEHUS U pa3BuThs xumud. [lepuon
anxumud. [lonarue o ¢punocopckom kamue. Xumuss XVI B. Pazputre xumun Ha
Pycu. Posib 0T€UeCTBEHHBIX YUEHBIX B CTAHOBJICHUM XUMHUUYECKON HayKH — pabOThI
M.B.JIomonocoBa, A.M.bytneposa, JI.1.Menaeneena.

XUMUYECKasi CHMBOJIMKA. 3HAKH XUMUUYECKUX DJIEMEHTOB U ITPOUCXOKICHUE
uX Ha3BaHud. Xumuueckue ¢opmynsl. HMHaexkcel u KO3 OUIHMEHTHI.
OTHOCUTENBHBIE ATOMHAasi M MOJICKYJSIpHAasT Macchl. Pacuer maccoBod noiu
XUMHUYECKOTO AJIeMeHTa 1o (opmyJsie BEUIECTBA.

[lepuomnueckas cucrema xumuueckux sneMmeHToB JI.M.MenneneeBa, ee
CTPYKTypa: Majible U OOJbIINE MEePUObl, TPYNIbl M MOATPYNNbl (TJIaBHAS |
noboyHas). Ileproguyeckas cucremMa Kak CIpaBOYHOE MOCOOWE ISl MOYYCHUS
CBEJICHUI O XUMHUUYECKUX IJIEMEHTaX.

Pacuernbie 3amauu. 1. HaxoxaeHue OTHOCUTENBHONM  MOJEKYJISPHOU
MacChl BEIECTBA MO €ro XUMHUYeCKou GopMmyie. 2. Beruuciaenne mMaccoBoit gomau
AJIEMEHTa B BEIIECTBE MO ero Gpopmylie.

Tema 1
ATOMBI XUMHUYECKHUX dJ1eMeHTOB (10 yacoB)

AToMBbI Kak (opma CYHIECTBOBAHUS XHMHUYECKUX 3JE€MEHTOB. OCHOBHBIE
CBEJICHUS O CTPOCHUM aTOMOB. Jl0Ka3aTejbCTBO CIIOKHOCTH CTPOEHHSI aTOMOB.
Omneithl Pezepdopaa. [InanerapHas Mmozienb CTpOEHUS aToMa.



CocTaB aTOMHBIX sii€p: MPOTOHBI W HEUTPOHBL. OTHOCUTENBHASI ATOMHAs
Macca. B3auMOCBSI3b MOHATUN «IIPOTOH», «HEUTPOH», «OTHOCUTEIbHASI aTOMHAas
Maccay.

W3meHenue uMcia TPOTOHOB B sAApe aromMa — oOOpa3oBaHHE HOBBIX
XUMHYECKUX 3JIEMEHTOB.

W3meHeHue 4ymucia HEUTPOHOB B siipe aromMa — O0Opa3oBaHHE H30TOIOB.
CoBpeMEHHOE OIpENECICHUE MOHATUA «XUMHYECKHN 3ieMeHT». M30Tombl Kak
Pa3sHOBUJIHOCTH aTOMOB OJJHOTO XMMHYECKOTO JIEMEHTA.

OnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX O00O0JIOYEK AaTOMOB XHUMHYECKHUX
aneMeHTOB Ne 1-20 mepumommueckoint cucrembl J[.M.MenneneeBa. llonarue o
3aBEPIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (SHEPTreTUYECKOM YPOBHE).

[lepnognueckass cucrema xumudeckux »dyeMeHToB J[[.M.MenneneeBa wu
CTPOCHHE aTOMOB: (PU3MYECKUN CMBICT MOPSAIKOBOTO HOMEpa 3JIEMEHTa, HOMEepa
IPYIIbI, HOMEpa MEPUOIA.

WN3MeHeHne yuciia 3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aToMa
XUMHUYECKOTO dJEMEHTa — O0pa3oBaHUE IMOJOKUTEIBHBIX M OTPHUIIATEIBHBIX
noHoB. MoHbl, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HeMeTauioB. [IpuduHb
M3MEHEHHS METAJUIMYECKUX U HEMETAIUTMYECKUX CBOMCTB B MEPHOJIaX U IPYyIIIAX.

OOpazoBanue OuHapHbIX coenuHeHud. [loHsiTue 00 MOHHOM CBsi3u. CXeMbl
oOpa30BaHUs HOHHOM CBSI3HU.

B3aumoieiicTBHE aTOMOB XMMHUYECKUX AJIEMEHTOB-HEMETAINIOB MEXY COO0M
— oOpa3oBaHH€ JBYXaTOMHBIX MOJIEKYJl TIPOCTBIX BemlecTB. KoBajaeHTHas
HETOJISIpHAs XUMUUYECKas CBSI3b. DJIECKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3aumoieiicTBHE aTOMOB XMMUYECKUX AJIEMEHTOB-HEMETAINIOB MEXTY COO0OM
— oOpa3zoBaHue OWMHAPHBIX COCAMHEHUN HEMETAIIOB. DJIEKTPOOTPHUIIATEIBHOCTD.
[ToHsiTHE O KOBAJEHTHOM MOJISIPHOM CBSI3H.

B3anmoieiicTBEe aTOMOB XMMHUYECKHX 3JIEMEHTOB-METANIOB MEXTy COO0H —
oOpa3oBaHNE METAJUTMUECKUX KpUCTAIIOB. [IoHATHE 0 METAIITUYECKOM CBSI3H.

JeMmoncTpanmuu. Mogenn aroMoB XMMHUYECKHX 3JIEMEHTOB. [lepuoanueckas
chCcTeMa XuMu4YecKux 3jieMeHToB [[.M.Mennaeneena.

Tema 2
IIpocTsie BemecTBa (7 4acoB)

[Toso)keHHEe METALIOB M  HEMETAUIOB B IEPUOJUYECKOM  CUCTEME
xumuueckux snaeMmeHToB [[.M.Menneneesa. BaxHeuline mpocThie BENIECTBA —
METAJIIBI: JKEJIe30, AJIIOMHHUMN, KalbI[Uid, MarHui, HaTpuwi, kamuid. OOmue
(bu3nuecKue CBOICTBAa METAJIIOB.

Baxnelmme mnpocTeie BelecTBa — HEMETalIbl, 0Opa30BaHHBIE aTOMaMU
KHCJIOpOJAa, BOAOpOJaa, a3oTa, cephl, docdopa, yriepoga. CriocoOHOCTH aTOMOB
XUMHUUYECKUX DJIEMEHTOB K OOpa30BaHMIO HECKOJIBKUX TMPOCTBIX BEIIECTB —
aloTponus. AJUIOTponHble Mojaudukanuu Kuciaoponaa, Qocdpopa H 0JIOBa.
Mertannuyeckue W HEMETAUIMYECKHE  CBOMCTBA  MPOCTHIX  BEIIECTB.
OTHOCUTENBHOCTD JICJICHUs MPOCTHIX BEIIECTB HA METAJUIbl U HEMETAJLIBI.



[ToctosinHass ABoraapo. KonmuectBo BemiectBa. Monb. MonsipHas macca.
Monsipablii  00beM ra3000pa3HbIX BewlecTB. KpaTHble €AMHMIIBI KOJUYECTBA
BEILECTBA — MWIJIMMOJIb U KHJIOMOJIb, MUJUINMOJISIPHAS. U KWIOMOJISIPHAsE MacChl
BELIECTBA, MUJUIUMOJIIPHBIA U KUJIOMOJISIPHBIM 00bE€MBI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ UCNOJIB30BaHUEM NOHATHM «KOJIMYECTBO BELIECTBA», «MOJIAPHAs
Maccay, «MOJISIPHBIM 00beM I'a30B», «IIOCTOSIHHAsE ABOTaIpO».

Pacyernbie 3agauyu. 1. BplunciieHHE MOJISIPHOM MacChl BELIECTB 11O
XuMHUeckuM (popmyrnam. 2. PacueTsl ¢ MCMOIB30BaHUEM MOHATUN «KOJIUYECTBO
BEILECTBA», «MOJSpPHAs Macca», «MOJSIPHBIH OOBEM Ta30B», «IOCTOSHHAs
ABorazipo».

HNemoncrpanuu. Ilomyuenue o3ona. OOpasipl 06€I0ro M CEporo OJoBa,
6emoro u kpacHoro (ochopa. HexkoTopsie MeTamuibl 1 HEMETAIIBI KOJTUICCTBOM
BemecTsa 1 Mosb. Moziens MOJIIpHOTO 00BeMa ra3000pa3HbIX BEIIECTB.

Tema 3
CoenuHeHus XUMHYECKHUX 3J1eMeHTOB (12 yacoB).

Crenenb okucieHud. OnpeneneHUE CTENEHU OKHUCIEHUS 3JIEMEHTOB IO
XUMU4eckoil ¢opmyne coenuHenus. CocrtaBiieHne QopMysl OWHAPHBIX COEIU-
HEHUH, 001Mi croco0 uX Ha3bIBaHUS. bBUHApHBIE COETUMHEHUS: OKCUJIbI, XJIOPHUIbI,
cynbuner u ap. CocraBinenne ux Qopmyin. [IpeacraBurenn OKCHUIIOB: BOJA,
YIJICKUCIIBIN Ta3 U HETallleHas! U3BECTbh.

[IpencraBurenu JieTydynx BOJOPOJHBIX COEAUHEHUHN: XJIOPOBOJIOPOA U
aMMUaK.

OcHOBaHMs, UX COCTAaB W Ha3BaHUs. PacTBOPMMOCTHL OCHOBAHUN B BOJE.
Tabnuia pacTBOPUMOCTH THAPOKCUIOB U coJieil B Bojie. [IpeacraButenu menoyei:
TUAPOKCHUABI HATpUsl, KaIusl W Kanblus. [IOHSATHE O Ka4eCTBEHHBIX PEAKLMSX.
Nunukartopsl. U3MeHEHNHE OKpaCKy MHAUKATOPOB B LIEJIOYHOM Cpee.

Kucnotsl, ux coctaB u Ha3zBanud. Knaccuduxanusa kucnot. [IpeacraBurenu
KUCJIOT: CEpHas, COJIsiHas W a30THasd. V3MeHeHHWe OKpAacKu HHAUKATOPOB B
KUCJIOTHOM CpeJie.

Kucnotel, ux coctaB u Ha3Banus. Knaccudukamus xkucnor. IlpencraBurenu
KUCJIOT: CEpHas, COJIsiHas W a30THasd. VI3MeHeHHWe OKpAaCKu HHAUKATOPOB B
KUCJIOTHOM Cpelie.

Conm kak TPOM3BOAHBIE KUCIOT M OCHOBaHWW. X cocTaB W Ha3BaHWS.
PactBopumocTs coneit B Boze. [IpeacraBurenu coneil: XJiopu1 HaTpusi, KapOOHAT U
dbocdar kampius.

AmMop(dHBIE 1 KPUCTATUIMUECKHE BEIIECTRA.

MexMOJIEKYIISIPHBIE B3aUMOACUCTBUA. THIIBI KPUCTAJUIMYECKUX PELIETOK:
WOHHAs, aTOMHas, MOJICKYJspHAas M METaUInYecKas. 3aBUCUMOCTh CBOWMCTB
BEIIECTB OT TUIIOB KPUCTAININYECKUX PEIIETOK.

BemectBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHs.  3aKOH
MTOCTOSIHCTBA COCTaBa ISl BEIIECTB MOJICKYJISIPHOTO CTPOCHUS.

YucTtele BemecTBa U cMecu. [IpumMepsl XKUIKUX, TBEPIABIX U Tra3000pa3HBIX
cmeceit. CBOMCTBA YKCTHIX BEIIECTB U cMeceid. Mx coctaB. MaccoBas u oObemMHast



JIOJIM KOMIIOHEHTa CMecU. PacyeTbl, CBsi3aHHBIE C UCIOJIb30BAHUEM TMOHSTHUS
10T,

Pacuernbie 3agaun. 1. Pacyer MaccoBoii 1 OOBEMHON [10JIEN KOMIIOHEHTOB
CMECH BelleCcTB. 2. BplunciieHHME MAacCOBOW JOJIM BEIIECTBA B PAacTBOpPE MO W3-
BECTHOM Macce pacTBOPEHHOTO BEILIECTBA U Macce pacTBopuTens. 3. Beruncinenue
MacChl PacTBOPSIEMOIO BEIIECTBA M PACTBOPUTEINSI, HEOOXOAUMBIX JUIsl TpHU-
TOTOBJICHUSI OMNPEAECICHHON MAacChl pacTBOpa C H3BECTHOM MacCcOBOW JOJIEH
PacTBOPEHHOIO BEILIECTBA.

JemoncTpanuun.O0pa3ipl OKCHIOB, KUCIOT, OCHOBaHMNA U cojieil. Moaenu
KPUCTAUIMYECKUX PEHIETOK XJIOpUJa HaTpusi, anmasa, okcuaa yriepona (IV).
B3peiB cmecu Bogopoaa cBo3ayxoM. CriocoObl pazaeneHust cmecet. Juctumisius
BOJIbI.

JlabopaTtopHbie onbIThl. 1. 3HakoMCTBO € oOpa3laMH BELIECTB Pa3HBIX
KJ1accoB. 2. Pa3nenenne cMmeceil.

Temad
N3menenus, npoucxoasimue ¢ Bemecrsamu (10 gacos)

IloHATHE sABJIEHUN KaK W3MEHEHMM, IPOUCXOIAIIMX C BEIIECTBAMH.
SIBiIeHUs, CBA3aHHBIE C U3MEHEHUEM KPUCTAJNIMYECKOTO CTPOCHUS BELIECTBA IPU
IIOCTOSSHHOM €ro cocTaBe, — (pusnueckue sBieHus. DU3NUECKHUE SIBICHUS B
XUMHH: JUCTHWUIALMSA, KPHUCTAIUIM3alMs, BBIIAPUBAHUE W BO3TOHKA BEILECTB,
HEHTPU(PYTUPOBAHUE.

SIBneHus1, CBA3AHHBIE C M3MEHEHHMEM COCTaBa BEUIECTBA, — XHMHUYECKHE
peakuuu. [Tpu3Haku U ycioBUs MPOTEKaHUS XUMHUUYECKUX peakuuid. [lonsrtue o0
DK30- M DHIAOTEPMHUYECKHX pEaKUMAX. Peaknuum ropeHHs Kak 4YacTHBIM Ciydai
DK30TEPMUYECKUX PEAKLUI, TPOTEKAIONINX C BBIICIICHUEM CBETA.

3aKOH COXpaHEHUs MacChl BEIIECTB. XMMHYECKHUE YpPaBHEHMS. 3HAUCHUE
UH/IEKCOB U Koa(pumeHToB. CocTaBieHUE yPaBHEHUN XUMUYECKUX PEaKLU.

Pacuersl 10 XUMHYECKUM ypaBHEHMsAM. PelieHue 3amad Ha HaxOXKIEHHE
KOJIMYECTBA BEIIECTBA, MACChl WM O0OBbeMa MPOJYKTa PEaKUUU MO KOJUYECTBY
BELIECTBa, Macce WM 00beMY MCXOAHOIO BemiecTBa. PacyeTsl ¢ UCIoNb30BaHUEM
HOHSATUS «IOJS»™ KOrJa MCXOJHOE BEIIECTBO JaHO B BHUJE PAcTBOpa C 3aJaHHOMN
MAacCOBOW JOJIEW PACTBOPEHHOI'O BEILECTBA WM COACPKUT ONPEACIICHHYIO JTOJIIO
IIPUMECEN.

Peakiun pasnoxenus» IloHSATHE O CKOPOCTH XHWMHUYECKHUX PEAKIUU.
Karanuzaropel. DepMeHTHI.

Peakunn coennHenus. Karaiuthueckne W HEKAaTAJIUTUYECKUE PEAKLIHH.
OOpatumMbie U HeOOpaTUMBbIE PEAKIIUH.

Peakunu 3amenieHus. DIEKTPOXUMHUYECKAN Pl HAPSHDKEHUN METAIIIOB, €TI0
MCIIOJIb30BaHMUE JUIsl TPOTHO3UPOBAHUSA BO3MOKHOCTH IIPOTEKAHUSI PEAKLIUM MEXKIY
METAJJIAaMA M PAcTBOpPaMU KHUCJIOT. Peakiuy BBITECHEHHsI OJHMX METAUIOB M3
PacTBOPOB UX COJIEU IPYTMMHU METAJIaMU.

Peakiuu o6mena. Peaknuu velTpanmzanuu. Y cloBUs IPOTEKAHUS PEaKIIHiA
oOMeHa B pacTBOpax /10 KOHIIA.



Tunel XuMUYeCKHX peakuuid (10 MPU3HAKY «YUCIO M COCTaB HMCXOJHBIX
BEIIECTB W TPOJAYKTOB pEaKIMU») Ha TNpUMEepe CBOMCTB BOJbL. Peakius

Pa3JIOKCHUSA — OIJICKTPOJIU3 BOJIHI. PeaKHI/II/I COCINMHCHUA — BSaPIMO,ZIefICTBPIG
BOJbI C OKCHMAAMH MCTAJIZIOB M HCMCTAJJIOB. [lonsitue «KTHUAPOKCHUIOBD). PeaKHI/II/I
3aMCIICHUA — B3aHMOHCﬁCTBHe BOJAbI C HICIIOYHBIMH KW MICIIOYHO3CMCIBHBIMU

MeTtauiamu. Peakuuun oOMeHa (Ha mpumepe THAposn3a Cylbpuaa aatOMUHUS U
KapOuJ1a KaabIus).

PacyerHble 3agaum. 1. Beruncnenue no XMMUYECKUM YPAaBHEHUSM MAaCChI
WIM KOJMYECTBAa BEUIECTBAa IO H3BECTHOM Macce WM KOJUYECTBY BELIECTBA
OJIHOTO W3 BCTYNAIOIIMX B PEAKIMI0 BEIIECTB WIM TMPOAYKTOB pPEaKiuu. 2.
Boeluncinenre macchbl (KOJIMYECTBA BELIECTBA, 00beMa) MPOAYKTAa PEAKLHH, €CIIU
W3BECTHA Macca HCXOJHOIO BEIIECTBA, COJEPXKAILIETO0 ONPEIEIECHHYIO IO
npuMeceil. 3. BbluuciaeHue macchl (KOJMYECTBa BEIIECTBA, 00bEeMa) MPOIYKTa
peakuuy, €ciIuM HM3BECTHAa Macca pacTBOpa M MaccoBas JOJisI PAaCTBOPEHHOIO
BEILECTBA.

JemoncTpanuu. [Tpumeps! pusnyueckux SBJICHUN: a) TUIaBiIeHUE TapapuHa;
0) BO3roOHKa MOJa WM OEH30MHON KHUCJIOTHI; B) pacTBOpPEHHE IE€pMaH-rauara
Kanus; r) aud@y3ust TyIIUCTBIX BEHIECTB C TOPSIEH JaMIOYKH HaKaIMBaHUS.
[Ipumepsl XUMHUYECKMX SIBICHUW: a) TopeHue MarHusi, @Qocdopa; 0)
B3aUMOJICUCTBUE COJISTHOM KHCIOTHI C MpPamMoOpoOM WJIM MEJIOM; B) IMOJy4YeHUE
ruapokcuaa meau (I1); r) pacTBopeHue MOTYYEHHOTO THAPOKCHUAA B KUCIOTAX; 1)
B3auMojielicteue okcuna meau (II) ¢ cepHoil KuCIOTOW mpu HarpeBaHUU; ¢€)
pa3NoKEeHHE NMEepMaHTraHaTa Kajlvs; ) B3aUMOJEHCTBUE pa30aBIIEHHBIX KHCIIOT C
MeTaJUIaMH; 3) pa3ioKeHUE EPOKCHIa BOJOPOAA; 1) SIEKTPOJIU3 BOIBI.

JlabopaTopHbie onbiThbl. 3. CpaBHEHUE CKOPOCTH HCHAPEHHS BOABI U
CIIMpTa MO MCUE3HOBEHMIO UX Karellb Ha puibTpoBasibHOW Oymare. 4. OkucjiaeHue
MEIH B IUIAMEHU CIIUPTOBKH WIIM TOPENKH. 5. [IoMyTHEHHE U3BECTKOBOM BOJBI OT
BBIJIBIXaEMOTO  yriekucioro rasza. 6. Ilomydyenue  yriekucioro rasa
B3aMMOJICHCTBUEM COJIbI U KUCJIOTHI. 7. 3aMelIeHue MEAU B PAacTBOPE XJIOpUIA
menu (IT) xenezom.

Tema 5

IMpakTuxkym Ne 1

IIpocreiime onepanum ¢ BemecTBOM() yacos)

1. IlpaBuna TeXHUKHM O€30MaCHOCTH MpU paboTe B XHUMHYECKOM KaOHWHETe.
[Ipuembl oOpamieHusi ¢ Ja00paTOPHBIM OOOPYAOBAaHMEM M HarpeBaTEIbHBIMU
npubopamu. 2. M3yueHue CTpoeHUs IUIAMEHU CIUPTOBKU. 3. BUIBI XUMUYECKUX
peakuuid. 4. [Ipu3Haku XuMu4ecknx peakuui. 5. [IpuroroBnenue pactsopa caxapa
¥ OIIpENIETICHNE MAacCOBOW JIOJIU €0 B pacTBOPE.

(ITpumeyanue: B 1EIAX JAYYIIETO YCBOCHUS MaTepHaia MPeablIyluX TeM
MPaKTUYECKHUE PabOTHI MPOBOIATCS Cpa3y MOCIEe U3yUCHUS MaTepraa).

Temab
PacTBopenne. PactBopbl. CBOMCTBA paCTBOPOB 3JIEKTPOJUTOB (/8 uacos)



PactBopenne kak ¢usznko-xumuueckuid mpoiecc. [lonstue o rumgparax u
Kpuctajutoruaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH KakK MOJEIb
3aBUCHUMOCTH PacCTBOPUMOCTH TBEPHABIX BELIECTB OT TeMnepaTypbl. HacklieHHbIe,
HEHACBHIILICHHBIEC U MEPECHIIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB IJI MPUPOJbI
U CEJIbCKOr0 XO35MCTBA.

[lonsitTue 00 DIEKTPOIUTHYECKOM  JUCCOLMAIMHU.  ODJIEKTPOIUTBHl U
HEAJIEKTPOJIUTHL. MeXaHu3M IUCCOLMALMHU BJIEKTPOIUTOB C PA3IUYHBIM THUIIOM
XUMHUYECKON cBsi3u. CTemneHb 3JIEKTPOJUTUUECKON aucconuanuu. CUbHBIE H
CJ1a0bI€ 3JIEKTPOJIUTBHI.

OcCHOBHBIE TIOJIOKEHUSI TEOPUU IEKTPOIUTUUYECKON nucconnanuu. MoHHbie
YpaBHEHUSI peaklMil. YCIOBHS TPOTEKAHUSI PEAKIUU OOMEHAa MEXIY OdJIEKT-
pPOJMTaMH J0 KOHIIA B CBETE MOHHBIX ITPECTABICHUM.

Krnaccudukanys HOHOB U MX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Juccoruanus KUCIOT U UX CBOWCTBA B CBETE
TEOPUHU BJICKTPOJIMTUYECKON Auccounanu. MoOJeKyIsIpHblE U HOHHBIE YPaBHEHUS
peakuuid KHUCIOT. B3auMOJENCTBUE KUCIOT C METaJUIaMH. DJIEKTPOXUMHUYECKHIM
Pl HaNpsDKEHUH METasIoB. B3anmoAencTBUE KHUCIOT C OKCHUIAAMH METAJUIOB.
B3auMopencTBue KUCIOT C OCHOBAaHHUSIMU — PEAKUMS HEUTpaJr3alUH.
BzaumopeiicTBue kucnot ¢ consimu. Mcnonb3oBanue TabauIlbl paCTBOPUMOCTH TS
XapaKTEPUCTUKUA XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconuaiyisi OCHOBaHUM U UX CBOMCTBA B
CBETE TEOPUM BJICKTPOJUTHUYECKON NHCCOUMAIMU. B3anMoieicTBue OCHOBAHUM C
KUCJIOTaMH, KHUCJIOTHBIMU OKCHUJaMU | cojisiMd. Kcmnosib3oBaHue TaOJIMIIbI
pacTBOPUMOCTH  JJIsl  XApPAKTEPUCTHUKH XUMHUYECKMX CBOWCTB OCHOBAHMIA.
PaznoxeHne HepacTBOPUMBIX OCHOBAHUM MTPY HATPEBAHUMU.

Comu, ux kjnaccuukaus W JIUCCOLUAIMS PA3JUYHBIX THUIIOB COJICH.
CBoiicTBa coJieil B CBETE€ TEOPUU IIIEKTPOJUTHUECKON auccouuanuu. Bzanmo-
JNEUCTBHE COJEM C METa/ulaMH, YCIIOBUS HPOTEKAHUA ITUX  PEAKLHM.
BzaumopeiicTBue cojied ¢ KUCJIOTaMHU, OCHOBAaHUSIMHU M COJIsIMU. Mcrionb3oBaHue
TaOJIHIIBI PACTBOPUMOCTH JIJIS XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJIEH.

OO6o0meHue cBefeHUil 00 OKcHIax, WX KIAaCCH(PUKAIMU U XHUMHYECKUX
CBOWCTBAX.

['eneTnyeckue psaabl METAIJIOB U HEMETAJUIOB. [ eHeTHYeCKast CBA3b MEXIY
KJIaCCaMU HEOPTAHUYECKHUX BEIIECTB.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peaKkuum. Okucnurenb u
BOCCTAHOBUTEND, OKUCIIEHUE U BOCCTAaHOBJIEHNE.

Peakiuu MOHHOrO OOMEHa U OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
CocTtaBiieHME YpaBHEHHI OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA METOJIOM
AIIEKTPOHHOTO OajaHca.

CBoiicTBa POCTHIX BEIIECTB — METAIOB U HEMETAJUIOB, KUCIIOT U COJIEH B
CBETE MPEICTABIICHUN 00 OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIX MPOIIECCaXx.

JdemoncTpanuu. lcnelTaHue  BemIECTB W WX PacTBOPOB  HA
AIEKTPONPOBOAHOCTD. [[BMKEHHE OKpAIIEHHBIX HOHOB B JJIEKTPUYECKOM IIOJIE.
3aBUCHUMOCTh  BJIEKTPOIPOBOAHOCTH YKCYCHOW KHCIJIOTHI OT KOHIIEHTPAILUH.



B3aumojeiicTBue IIMHKA € CEpoMl, coysiHOM Kuciotoid, xsopuaom wmeau (II).
['openne maraus. BzanMoiencTBrue XJIOPHOU U CEPOBOJOPOIHOM BOBI.
JlabopaTopHble onbIThI. 8. Peakiun, xapakTepHbI€ JJI1 PACTBOPOB KUCJIOT

(comsHoit wmnam cepHoi). 9.Peaknum, XapakTepHble I pPacTBOPOB IIenouei
(ruppokcuaoB HaTpust Wik kamusi). 10. [lomydeHue u cBOICTBA HEPACTBOPUMOTO
ocHoBaHus, Hanpumep rugpokcuaa meau (II). 11. Peakumu, xapakrtepHbie s
pacTBOpoB coJjeit (Hampumep, s xinopuaa meau (I1). 12.Peakmuu, xapakTepHbie
JUIi OCHOBHBIX OKCHJIOB (Hampumep, jisg OKcuaa Kamblwus). 13. Peakuuw,
XapaKTEepHbIE JJI KUCIOTHBIX OKCUIOB (HapUMep, JJis YTIEKUCIIOro ra3a).

Tema?7

IpakTukym Ne 2

CBoiicTBa pacTBOPOB JIEKTPOJUTOB(Z uaca)

6. CBoiicTBa KHCIIOT, OCHOBAaHMH, OKCHJOB 1 coyici. 7. PemnieHue
AKCHEPUMEHTAJIbHBIX 33]1a4.

(ITpumeuaHue: B 1EISAX JIYUIIIETO YCBOCHUS MaTepraia NpeblaynX TeM
MpaKTUYECKUE paboThl MPOBOAATCS Cpa3y MOCIEe U3yUCHUs MaTepuaa).

COJEP XAHUME U3YHAEMOI'O KYPCA
9 KVIACC
OBIIAA XUMUA

(2 yaca B HenenmO; BCero 68 4acoB)

IloBTOpEHNEe OCHOBHBIX BONPOCOB Kypca 8 Kjacca M BBeleHHe B Kypc 9
kJacca (6 vacos)

XapakTepuCTUKa BJIEMEHTA 10 €T0 MOJIOKEHUIO B IMEPUOJAUYECKON CUCTEME
xumuueckux asnemeHToB J[.M. MenpaeneeBa. (CBoiicTBa OKCHIOB, KHCIOT, OC-
HOBAHUU U COJICH B CBETE TEOPUHU EKTPOJIUTHUUYECKON JUCCOLUALIMMU U TIPOLIECCOB
OKHUCIICHUSI-BOCCTAHOBJIEHUS. [ eHeTnuecKue psapl MeTauia i HemeTasuia.

[Tonsitue o mepexomHbIX anemeHTax. AMdorepHocTh. ['eHeTHUECKU psin
IIEPEXOHOTO JJIEMEHTA.

[Tepynoanyeckuii 3aKOH M NEPUOJAYECKAS] CUCTEMA XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa B CBETE YUECHHS O CTpOeHUH aToma. VX 3HaueHue.

JlaGopaTopuslii onbIT.l. TlonyyeHue ruipokcuia MMHKA U UCCIETOBAHUE

€r0 CBOMCTB.

Temal
Metanisl (15 uacos)

[TomoxeHne MeTaaioB B MEPUOAUYECKON CHUCTEME XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. Meraiumnueckasi KpUCTALNIUYECKAS PELUIETKA U METAIUIMYECKAS
xumudeckas cBsa3b. OOmme ¢usnueckue cBoiicTBa MeTawioB. CIuiaBbl, HX
CBOWMCTBA M 3HA4Y€HHWE. XHMHUYECKHE CBOMCTBA METAJUIOB KAaK BOCCTAHOBUTEJIEH.
DNEeKTPOXUMHUUYECKUN PpsIi HAMPSKEHUM METauIOB U €r0 HCIOJIb30BAHHE IS
XapaKTepPUCTUKU XHUMHUYECKHUX CBOMCTB KOHKPETHBIX MeTauioB. CrnocoOsl



IIOJIYYEHHsI METAJUIOB: ITUPO-, THIPO- U dJIEKTpoMeTauryprusi. Kopposus Metaiuios
U CIIOCcOOBI OOPHOBI ¢ HEM.

OOmiass XapakTEepUCTUKA IIEJIOYHBIX METauIOB. MeTtamisl B IpPUPOJIE.
OOmme crocobsl ux mnosydeHus. CrtpoeHue aromoB. lllenodnsle MeTamibl —
IPOCThIE BEILIECTBA, MX (U3MUECKHE U XUMHYECKHE CBOWCTBAa. BakHeimme
COEMHEHMSI IIEJOYHBIX METaNIOB — OKCHJIbI, TUIPOKCUIBl U COJU (XJIOPUABI,
KapOOHaThl, Cynb(haThl, HUTpAThl), UX CBOMCTBA M NPUMEHEHHE B HAPOJHOM
xo3siicTBe. Kanuitneie ynoopenus.

OOmiasi xapakTepuCTHKa 3JEMEHTOB TJIaBHOM moarpynmsl I rpymmsl.

Crpoenue aromoB. IllenouHo3emMenbHbIE METAIbI — MPOCTHIE BEHIECTBA, HX
buzngeckue 51 XAMUYECKUE CBOWCTBA. Baxueiimue COCIMHEHUSA
HIEJI0YHO3EMENBHBIX METAUIOB — OKCHJIbI, THAPOKCUABI U COJU (XJIOPUABI,

KapOOHAThl, HUTpaThl, Cylb(aTsl U (QocdaTel), UX CBONCTBA U MPUMEHEHUE B
HapOJHOM XO35IUCTBE.

Amomunnii. CrtpoeHue aroma, (U3MYECKHE W XUMHUYECKHE CBOWCTBA
npoctoro BemecTBa. COEOUHEHUS QIIOMUHHMS — OKCHA W THUAPOKCUI, WX
ampoTepHbIi Xapaktep. Baxueiiue conu amomunus. [I[puMeHeHne aqTtoMUHAS U
€ro COCUHEHUM.

XKenezo. Crpoenue aroma, PU3NYECKUE U XUMHUYECKHUE CBOMCTBA MPOCTOrO
BemecTBa. | enetnueckue panel Fe?* u Fe®'. Kauectsennble peakuuu Ha Fe** u
Fe3*. Baxueiimue coms kene3a. SHaUEHUE Kelle3a, ero COeNMHEHUI U CIUIaBOB B
IIPUPOJIE U HAPOJHOM XO3SUCTBE.

demoncrpamun. OOpa3ibl MIETOYHBIX U IIEJIOYHO3EMEIBHBIX METAJJIOB.
OO6pa3upl criaBoB. B3aumopneiicTBue HaTpus, JuTuss W kambluss ¢ BOJOM.
B3anmonenicTBue HATpUsL M MarHusl ¢ KUCIOpOJAOM. B3anmoaencTBue METAILIOB €
HeMetasuiamu. [Tonyuenue runpokcunos xenesa (II) u (I1D).

Jlaboparopubie onbIThl. 2. O3HakoMIIeHHE C OOpas3laMd METalioB. 3.
B3anmoeiicTBuEe METaIOB C pacTBOpaMH KUCIOT U coieil. 4. O3HaKOMIIEHHE C
oOpasliaMy TPUPOIHBIX COCIMHEHUMN: a) HATpus;, O) KaiblHs; B) aTIOMHUHHUS; T)
xkenesza. 5. IlonydyeHne rugpokcuaa aIOMHHUS U €ro B3aMMOJIECHCTBUE C PACT-
BOpaMH KUCJIOT M 1ejiodei. 6. KauecTBeHHbIE peakuuy Ha HOHEI Fe?* u Fed*,

Tema?2

HpakTukym Ne 1

CBoiicTBa MeTAJUIOB M UX coeMHeHui (3 uaca)

1. Ocy1uiecTBiIeHUE EMOYKH XUMUUYECKUX TTpeBpallieHnii MetaiioB. 2. [lonyuenue
M CBOMCTBA COCAWHEHUN METAIIOB. 3. PellleHne 3KCIEpUMEHTANIbHBIX 3a]a4 Ha
pacno3HaBaHUE U MOJTYYECHUE BEILIECTB.

Tema3
Hemeranunbi(23 uaca)

OOmrast xapakTepucTHKa HEMETaUIOB: TIOJIOKEHHE B TMEPUOANYCCKON
cucteme J[. M. MenneneeBa, 0COOCHHOCTH CTPOEHHUS aTOMOB, 3JIEKTPOOTPH-
LATEeIbHOCTh KaK Mepa «HEMETAUIMYHOCTW», PSA DJIEKTPOOTPULATEIbHOCTH.
Kpucrannnueckoe CTpOEHHE HEMETANIOB — IMPOCTBIX BEHIECTB. AJUIOTPOIHS.



dusnueckue CBOMCTBA HeMETAIOB. (OTHOCUTENBHOCTh MOHSITHH «METaD»,
«HEMETAJL.

Bonopoa. IlonoxeHne B MEpUOIUYECKON CUCTEME XUMUUYECKUX AJIEMEHTOB
. . MenneneeBa. CTpoeHue aroMa U MOJIEKYJIbl. PU3HMYECKUE U XUMHUYECKHE
CBOMCTBA BOAOPOAA, €TO MOJTYYEHHUE U IPUMEHEHHUE.

O6mas xapaktepuctuka ragorenoB. Ctpoenue atoMoB. [IpocThie BeliecTsa,
ux (¢u3MUeCKMe M XUMHYECKHe CBONCTBA. OCHOBHBIE COEIUHEHHS TaJIOT€HOB
(raJoreHoBOOPO/IbI M raJOr€HUbl), UX cBOMCTBA. KauecTBeHHas peakuys Ha XJI0-
pun-uon. Kpartkue cBemenusi o xjope, Opome, ¢rope um wmone. Ilpumenenue
rajJoOreHOB U UX COCIMHEHHUI B HAPOJITHOM XO35IUCTBE.

Cepa. CtpoeHwe aroma, aJIOTPOIHUs,, CBOWCTBA H MNPUMEHEHUE
pombuueckoit ceprl. Okcuabl cepsl (IV) u (VI), ux momydenue, CBOMCTBa U IpUMe-
HeHue. CepoBOJOpOAHAs U CEpHHUCTAsl KUCIOTHL. CepHasi KUCIOTa U €€ COJU, UX
MpUMEHEHUE B HAPOTHOM X03stiicTBe. KauecTBeHHas peakius Ha CyibhaT-uoH.

A3zor. CrpoeHne aTromMa M MOJIEKYJbl, CBOMCTBAa IPOCTOrO BEIIECTBA.
AMMUaK, CTpOEHHE, CBOWCTBA, MOJIydeHHUE U TpuMeHeHue. Colln aMMOHMS, HX
cBoiictBa u mnpumenenue. Oxcuapsl azota (II) u (IV). AsornHas kucnora, ee
CBOMCTBAa U NpuUMeHeHHe. HuTpaTtbl W HUTPUTHI, MpoljeMa UX COAEpNKaHUS B
CEJIbCKOXO3SIIICTBEHHON MPOAYKINUU. A30THBIE YTOOPEHMUSL.

®ocpop. CrpoeHue aToma, aIOTPONHMsI, CBOMCTBAa OEIOr0 M KpPacHOTO
dbochopa, ux npumeHenue. OcHOBHbIE coenuHeHus: okcun ¢ocdopa (V),
oprodochopnas kucnota u dpocdarsl. DochopHbie yI0OpEHUS.

Yrnepon. CrpoeHne aroma, auIOTPOIMsA, CBOMCTBA  AJUIOTPOIHBIX
Moaudukauuii, npumenenue. Oxcuasl yraepona (II) m (IV), ux cBoiicTBa u
npumeHeHue. KauecTBeHHas peakuusi Ha yriaekuciblid ra3. KapOoHaThl: KaJlbLHUT,
coJla, MoTall, UX 3Ha4Y€HUE B MIPUPOJIE U )KU3HU yeroBeka. KauecTBeHHast peakius
Ha KapOOHAT-HOH.

Kpemuuii. Ctpoenne atoma, KpUCTAUIMYECKUNA KPEMHUM, €ro CBOWCTBA H
npumeHenne. Oxcua kpemuus (IV),ero npupoanbsie pa3HOBUAHOCTH. CHIIMKATHI.
3HauCHUE COCIUHEHUM KpEeMHHUS B KMBOM M HexuBOM mpupojae. I[lonstue o
CUJIMKATHOW MPOMBIIUIEHHOCTH.

JdemoncTpanmun.  OOpasibl  TaJOT€HOB  —  TPOCTBIX  BEIIECTB.
B3aumoieiicTBrE raJoreHoB ¢ HaTpueM, alloMUHUEM. BbITecHeHHe XJIopoM OpoMa
WJIM M0J1a U3 PACTBOPOB UX COJIEH.

B3aumMogeiicTBue cepbl ¢ MeTallaMy, BOAOPOIOM U KUCIOPOAOM.

B3aumozencTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEABIO.

[Tormomienrie yriieM pacTBOPEHHBIX BEIIECTB WUJIM Ta3oB. BoccTaHoBieHHE
Meau u3 ee okcuja yriem. OOpasibl NPUPOIHBIX COECIWHEHUN XJIOpA, CEPBI,
dbocdopa, yrnepona, kpeMuus. OOpasipl BAXKHEHIIIUX 11 HAPOJHOTO XO3MCTBA
cynb(daroB, HUTpaTOB, KapOoHaTOB, (ocharoB. OOpa3ikl CTEKIA, KEPAMHKH,
LIEMEHTA.

JlaGopaTopHbie onbIThl. 7. KauecTBeHHass peakiusi Ha XJIOPUI-UOH. 8.
KauectBennas peakius Ha cyibdar-uoH. 9. PacnosnaBanue coneit ammonus. 10.
[TonyueHne yriaekuciaoro raza u ero pacnosznaBanue. 11. KauecTtBenHas peakius



Ha KapOoHar-moH. 12. O3HakOMJIEHME C MPUPOAHBIMU CUJIMKaTamu. 13.
O3HaKOMIIEHHE € TPOYKUHEH CUIMKATHON IIPOMBIIUICHHOCTH.

Tema4d

IIpakTukym Ne 2

CBoiicTBa HeMeTAJJIOB U X cOeMHeHmii(3 yaca)

4. PemieHue sKcriepUMEHTaNbHBIX 3anad no teme «lloarpynma kucimopoma». 5.
Pemenune skcriepruMeHTANBHBIX 3a7a4 1Mo TeMe «[loarpymmel azota u yraepoaay. 6.
[Tomyuenue, cobupanue 1 pacrio3HaBaHHE ra3oB.

(ITpumeuanue: B MEISAX JIYYIIIETO YCBOSHUS MaTepraia MPeablIyIInX TeM
MPaKTUYECKHUE PAOOTHI MPOBOAATCS Cpa3y MOCIE H3yUYCHUS MaTepraa).

Temas
O06001eHne 3HAHMIT 10 XMMUM 32 KyPC OCHOBHOM MIKO0JIbI(9 uacos)

DU3NYECKUM CMBICIT MOPSAKOBOTO HOMEpa 3JIEMEHTa B IEPUOIUYECKOM
cucTeMe xuMmudeckux anemMenToB 1. M. MenaeneeBa, HOMEpPOB MEpHOia U TPYIIIIbI.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB M MX COCJUHECHUN B NIEPUOJAX U
rpynmnax B CBETE MPEJICTaBICHUNH O CTPOCHUHM aTOMOB 3JIEMEHTOB. 3HAUYCHHE
MEPUOIMYECKOTO 3aKOHA.

Tunel XUMHUYECKUX CBA3€M W THUIBI KPUCTAUIMYECKUX  PEIICTOK.
B3anMOoCBs3b CTpPOEHHUS U CBOVMCTB BELIECTB.

Knaccudukanus XuMu4ecKuxX peakiivil o pa3IMuyHbIM IPU3HAKaM (YUCIIO U
COCTaB pearupyrouux M o0pa3yloluxcs BEIIeCTB; TEIIOBOM  3(PQeKT;
WCIIOJIb30BaHUE KaTalli3aTopa; HAMNpaBJICHUE; U3MEHEHHUE CTENEeHEH OKHUCICHUs
aTOMOB).

[IpocThle W cloXHBIE BemecTBa. MeTalibl U HeMeTaluibl. ['eHeTuuyeckue
psAIbl  MeTallla, HEeMeTallla M TIepexojgHoro wmeramia. OKcuasl (OCHOBHBIC,
am(pOTEepHbIC U KUCIOTHBIE), TUAPOKCHUIBI (OCHOBaHUSA, aM()OTEPHBIC THAPOKCHIBI
W KHCIIOTHI) M COJIM: COCTaB, KJIacCHU(UKAIUI U OOIIHEe XUMHYECKHE CBOMCTBA B
CBETE TCOPHUM DJICKTPOIUTUUECCKOM AUCCOLMAIIMM U TPEJICTaBICHUIN O Ipoleccax
OKUCJICHUS-BOCCTAHOBJICHUS.

Tema 6
Opranuveckue coequHenus (9 uacos)

BemecTBa opraHnyeckue M HEOPTaHUYECKHE, OTHOCUTEIBHOCTH MOHSATHUSA
«OpraHnyeckue BemecTay. [IpuurHbl MHOT0OOpa3ust OPraHMueCcKUX COeTUHEHUN.
XUMHUYECKOE CTPOCHHE OpPraHUYECKUX  COCAMHEHUN. MOJeKyJsipHble U
CTPYKTYpHBbIE (DOPMYJIIBI OPraHUYECKUX BEILIECTB.

Meran wu 9TaH: CTpOe€HHME MOJIeKyJl. ['opeHne wmeTaHa © dTaHA.
JernapupoBanue 3Tana. [[ppumMeHeHne MeTaHa.

XHMHUYECKOE  CTPOEHHE  MOJIEKYJIbl  OJTWJeHa.  J[BoWHas  CBs3b.
B3aumopeilictBue s3TuieHa ¢ BOAOM. Peakuuu nmonuMepu3anuMu  STUJICHA.
[lonuaTHieH U ero 3Ha4eHue.

IToHATHE O IIpPEAENBHBIX OJHOATOMHBIX CIIMPTax Ha MpUMEpax METaHojda U
3TaHoJIa. TpexaTOMHBIN CIIUPT — [JIULEPHH.



[lonsTe o0 anmpAerngax Ha MpUMeEpe YKCycHOro anpiaeruna. OKucieHue
anbAETUIA B KACIIOTY.

OnHOOCHOBHBIE Tpe/ie/ibHbIE KapOOHOBBIE KUCIOTHI Ha MPUMEPE YKCYCHOM
KUCIOTHI. Ee cBolicTBa U npuMmeHeHne. CteaprHOBast KUCIOTa KaK MPEACTABUTEIb
KUPHBIX KapOOHOBBIX KUCIOT.

Peakiuu »Tepudukanud U TMOHATHE O CIOXKHBIX 3dupax. Kupel Kak
CJIOXHBIE 3(UPBI TTUIIEPUHA U KUPHBIX KUCIIOT.

[TonsiTne 00 amuHOKHCIOTaX. Peakmuu mnonMKOHACHcAUU. benmku, #x
CTpPOCHHE U OHOJIOTHYECKast pOib.

[lonsitue 06 yrimeBojax. I'moko3a, ee cBoiicTBa M 3HaueHue. Kpaxman u
IEJUTI0JI03a (B CPAaBHEHHH ), UX OMOJIOTHYECKast POIb.

JeMmoHcTpanuu. Mojenu MOJEKyJl MeTaHa W JAPYTHX YrieBOAOPOJIOB.
B3aumopeiicTBue 3TuieHa ¢ OpOMHOM BOAOW M pacTBOPOM INE€pPMaHTaHaTa Kajusl.
OOpa3npl dTaHoNa W MilepyuHa. KadecTBeHHas peakids Ha MHOTOaTOMHBIE
ciupthl. [lomyuenue ykcycHosTuiaoBoro sdupa. OmbuieHue sxkupa. Bzaumoneit-
CTBHE TJIOKO3bl C aMMHAYHBIM pacTBOpOM oOkcuaa cepedpa. KauectBennas
peakius Ha Kpaxmail. JlokazaTenbcTBO HaMUUs (YHKIMOHAIBHBIX TPYII B pac-
TBOpax aMUHOKUCIIOT. ['opeHue 6enkoB (IIepCcTH UM NTHUYbKUX TepbeB). L{BeTHBIC
peakiuu OeIKoB.

JlaGopaTopHblie onbIThI. 14. M3roToBIEHNE MOJEIN MOJIEKYJIbI TIIULIEPUHA.
16. B3zaumogeiictBue rioko3sl ¢ rugpokcuaom meau (Il) 6e3 HarpeBanus u npu
HarpeBaHuu. 17. BzaumoaencTBre KpaxMaiia ¢ HOJ0M.

TPEFOBAHHA K YPOBHIO [IOJI'OTOBKH  BbIIIYCKHUKOB
OCHOBHOM ILIKOJIbI

B pesyabraTe u3y4yeHusi XMMHUHU B OCHOBHOM IIKO0JIE YYCHUK A0JIKEH

3HATH / IOHUMATH

Ba)KHelue Xxumuyeckue nmousarus: [Ilpeagmer xumun. Meroael 1mo3HaHus B
XUMUHU: HAONIOJICHHE, OKCIEPUMEHT, u3MepeHue. VICTOUHUKM XUMHYECKOU
uH(bopMaIu: XUMUYeCKas JuTeparypa, UHTepHer.

Uucteie BemiectBa U cMecu. Ounctka BemiecTB. [IpocTbie M CIIOXKHBIE
BeniecTBa. MeTauibl M1 HEMETaluibl. XUMHUYECKHH D3JIEMEHT, aTOM, MOJICKYJa.
3HaKM  XMMHUYECKUX DJIEMEHTOB. Xumuueckas ¢opmyna. BajaeHTHOCTB
XxuMHuueckux amemMeHToB. CocrtaBieHue GopMyn OWHApPHBIX COEAUHEHHUM 1O
BAJICHTHOCTH AaTOMOB XHMHYECKHUX OJJIEMEHTOB M OIPEACICHUE BAJICHTHOCTH
aTOMOB XHMHYECKMX DJJIEMEHTOB 1O (¢dopMynamM OWHAPHBIX COCIUHCHUH.
OtHocuTenbHas aToMHasi Macca. OTHOCUTENbHAST MOJICKYJISIpHAS Macca.

Ou3nUeCcKue SBJICHUS M XUMHUYECKHE peakuuu. lIpu3Haku u ycioBus
MPOTEKAHUSI XUMHUYECKHX peakluil. 3aKOH COXpAaHEHUsI MacChl BEILIECTB MpHU
XAMHUYECKUX PEAKIUAX. XUMUYECKUE YPABHEHHUS.

OcHOBHBIE ~ KJIacChl  HEOpraHWYECKuUX  coeanHeHud.  HomeHknaTypa
Heopranndeckux BeniecTB. Okcuabl. OKcHAbBl METANIOB M HeMmeTauioB. Boga.
Ouuctka Boabl. Adpaiusi Boabl. B3anmoneiicTBUe BOABI C OKCUJAMHU METAJUIOB U
HeMeTauioB. Kucnotel, kimaccudukamuss © CBOWCTBA: B3aUMOJCUCTBHE C



MeTaJlJlaMH, OKcuaamMu MeTamioB. OCHOBaHUS, KIAacCHU(UKAIUs U CBOMCTBA:
B3aMMOJICUCTBE C OKCHJIAMH HEMETaJUIOB, KHCJIOTaMU. AMQPOTEPHOCTb.
Kucnotno-ocHoBHble nHaAnKatopel. Comu. Cpennue conu. BzanmoenictBue conen
C MeTajulaMHu, KHCJIOTaMmH, MmenodamMu. CBs3p MEXKIy OCHOBHBIMHU KJacCaMu
HEOPTaHUYECKUX COEIUHEHHUI.

[lepBoHavasibHBIE TPEACTABJICHUS O ECTECTBEHHBIX CeMeicTBax (TpyIiax)
XUMUYECKUX 3JIEMEHTOB: IIEJIOYHbBIE METAIIJIbI, FaJIOTCHBI.

Ilepuoanyeckuii 3aKOH U MEPHOAUYECKAs CHCTeMa XMMHYECKHUX
3jemMeHTOB /I. . MenpnesieeBa. CTpoeHue BelecTsa

Ileppogmueckuit 3akoH. HcTopust OTKpBITHS NEPUOINYECKOTO 3aKOHA.
3HauyeHHE NMEPUOJIUYECKOT0 3aKOHA I Pa3BUTHUS HAYKHU.

[lepuognueckass cucreMa Kak  €CTECTBEHHOHAy4yHash  KiacCHU(pUKalus
XUMHUYECKUX HJIEMEHTOB. TabnuuHas ¢opma MNpeacTaBiIeHUs KiacCUuPUKauuu
XuMU4eckux aaemeHToB. Ctpykrypa Tabmuisl «llepuoguyeckas cucrema
xumuueckux aieMmeHToB /. M. MenzaeneeBay. OU3NUECKUN CMBICH TOPSAIKOBOIO
(aToMHOrO) HOMEpa, HOMEpa I[epuojia M HOMEepa TpYIIbl (IUIsI 3JIEMEHTOB
A-rpymm).

CrpoeHue artoMma: sSApo M 3EeKTpoHHass oOojouka. CocTaB aTOMHBIX SAep:
IIPOTOHBl W HEUTPOHBI. M30TOmBI. 3apsii aTOMHOIO sapa, MacCoOBOE YHUCIO H
OTHOCUTEJbHAsI aTOMHasi Macca. DJEKTPOHHAas 000J0uKa aToMa. DJIEKTPOHHBIE
CJIOM aTOMOB 3JIEMEHTOB MaJIbIX IIEPUOIOB.

XHAMHUYECKAsT CBA3b. OJJNEKTPOOTPHULATENBHOCTH aTOMOB. KoBanmeHTHas
HETOJISIpHAs U NOJIsIpHas CBsA3b. MIOHHAsA CBA3b. BaleHTHOCTD, CTENEHD OKUCIIEHUS,
3apsii MOHA.

MHoroo0pa3ne XuMHYECKHX peaKkuuii

Knaccudukanus XUMHUECKUX pPEAKIU: PEaKLMH COEIUHEHHUS, Pa3JIoKEHUS,
3aMelIeHUs, OOMEHa, JK30TEpPMHUUYECKUE, DSHAOTEPMHUYECKHE, OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, HEOOpATUMBIE, OOpATHUMBbIC.

PactBopsI. DJIEKTPOIUTHYECKAS JIACCOLINALIHSL. DJIEKTPOIUTHI 151
HEIEKTPOIUTHI. KaToHbI M aHWOHBI. J[ucconuanus CoJied, KUCIOT U OCHOBAaHHUM
B BOJIHBIX pacTBopax. Peakiinu noHHOTO 0OMeHa B pacCTBOPAX AJIEKTPOJIUTOB.

MHorooopa3ue BenecTn

OOmrast xapakTepUCTHKa HEMETaUIOB Ha OCHOBE UX TMOJOXKEHHUS B
NEPUOJIMYECKON  cUcTeMe. 3aKOHOMEPHOCTM HU3MEHEHUs (U3MYECKUX U
XUMHYECKUX CBOWCTB HEMETAJUIOB — IMIPOCTBIX BEIIECTB, HX BOJOPOIHBIX
COEIMHEHUH, BBICHIMX OKCHJIOB W KHCIOPOJACOJEPkKAIIUX KHUCJIOT Ha MpUMEpPE
AJIEMEHTOB BTOPOTO U TPETHETO NEPHUOJIOB.

OO0miast  xapakTepuCTHUKa METAUIOB HAa OCHOBE UX TOJIOKEHUS B
NEePUOJIMYECKON  cucTeMe. 3aKOHOMEPHOCTM  HW3MEHEHUsl (U3MYECKUX U
XAMHUYECKUX CBOWCTB METAJIIOB — ITPOCTHIX BELIECTB, UX OKCUIOB U TUAPOKCHJIOB
Ha [IPUMEpPE JIEMEHTOB BTOPOI'O U TPETHETO NEPUOIOB.

Oprannyeckasi Xumust

YrneBonopoapl, NOPUPOJHBIE HUCTOYHUKHU, U30MEPHUs, TOMOJIOTHS,
YIAEPOHbIN cKeneT, GyHKIHOHAIbHAs Tpymma. [lepBoHavanbHbIE CBEACHHUS O



CIIUPTAaX, adbJeTHU/IaX, KAPOOHOBBIX KUCIOTaX, O€IKaX U aMHUHOKHUCIIOTaX, UX POJIH
B )KUBOM OpraHH3Me

OcHOBHBIE 3aKOHBI M TEOPHMHM XUMMH: - 3aKOH COXPAHECHHUS MacChl
BEIIIECTB;3aKOHA TOCTOSIHCTBA coOcCTaBa BemlecTBa, AMY; 3akoHa ABOraapo;
[lepuonnueckun  3akoH  J.M.MeHneneeBa u  €ro  3HA4YE€HUE, TEOpUSA
ANEKTPOJIUTUIYECKON JUCCOIUALINH.

YMmerhb
OTJINYaTh (PU3MUECKHUE SBICHUSA OT XUMHUYECKUX PEaKIU;

Ha3bIBATh XUMHWYCCKHUC 3JICMCHTEI 110 NX CHMMBOJIAM,
Ha3bIBATb IIPU3HAKHN XUMHUYCCKUX peaKuHﬁ;
OIIPpCACIIATH KaueCTBCHHBIM M KOJIMYECTBEHHBIM COCTaB BCIICCTBAIIO HX

YV V VYV

CI)OpMy.TIaM " IPUHAMJICKHOCTL K IIPOCTBIM HWJIM CJIOKHBIM BCIIICCTBAM,
pacino3HaBaThb IMPOCTHIC U CIIOKHBIC BCIICCTBA,

Y VY

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO MAacCy BELIECTB;
» BBIUHCIATH MAaCCOBYIO JIOJIO0 XHMHYECKOTO »JJIeMeHTa 1o ¢opmye
BEILIECTBA;

XapaKTepHU30BaTh XUMUUECKHUI 3JIEMEHT 110 €r0 NoJIoKeHno B I1.
KJIaCCU(UIIMPOBATH BEIIECTBA [10 COCTaBY HA IPOCTHIE U CIIOKHBIE

Y V VY

OOBSCHATh (PUBUYECKHA CMBICT TIOPSJIKOBOTO HOMEpa XHMHYECKOTO

AJIEMEHTa, HOMepa TPYIIITBI U TIEPHOIa;

» COCTaBJIATH CXEMBI  CTPOEHUS aTOMOB TepBeIXx 20  DIEeMEHTOB
I1.C.I.11.Menneneena; 0OBSICHITHCXOACTBO U
pa3uune B CTPOCHUH aTOMOB XMMHUYECKHUX JIEMECHTOB,;

» XapaKTepu30BaTh XUMHUYCCKHE 3JICMEHTHI, 000CHOBBIBATh UX CBOMCTBA;

» OOBSACHATh 3aKOHOMEPHOCTH H3MCHCHHS CBOMCTB 3JICMEHTOB B IIpEieiiax
MaJIbIX TIEPHOIOB ¥ TJIaBHBIX MMOATPYIII,

» OMpeAeIsITh THIT XUMUYECKON CBS3U B COCTUHCHHUSIX.

» XapaKTepu30BaTh XHMHYECKUE OJJICMEHTHI METALIBI M HEMETaUIbl  I10
tabmuie JI.J1. Menneneena;

» OOBSICHITH CBSI3b MEXJY COCTaBOM, CTPOCHHEM W CBOMCTBAMH BEIIECTB.

BBIYHCIIATh KOJUYECTBO BEIIECTBA, MacCy, OOBEM TO HW3BECTHOMY

KOJIMYECTBY BEIIECTBA, MACcCE UITN O0BEMY;

UCITOJIB30BaTh MTOCTOSIHHYIO ABOTAJIPO;

BBIYHCIIATh OTHOCUTEIIBHYIO INIOTHOCTD T'a30B;

OTIPECIATH CTETICHb OKUCIICHHS 3JIEMEHTOB B COCTMHCHUSX

YV VYV V

COCTaBJIATh (OPMYJIBI M Ha3bIBaThb OWHAPHBIC COEAWHEHHUS, OCHOBAHUS,
KHCJIOTBI, COJIN;

A\

ONpCACIIATh MIPUHAJICIKHOCTD BCIICCTB K OIMPCACIICHHOMY KJIACCY



VYV VY

YV V V

pacno3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIIOT U MIET0YCH;

OTIPENICIIATh TUI BelIeCTBa (KPUCTATUIMUECKOE I aMOp(HOE)

MPOU3BOJIUTh PACUYEThl C HCIIOJIB30BAaHUEM IIOHATUM: MaccoBas JOJIs
BEIIIECTBA B CMECH, OObEMHas J0JII KOMIIOHEHTAa ra30BOM CMECH, IPUMECH;
HA3bIBATh MPU3HAKU U YCIOBUS OCYIIECTBICHUS XUMUICCKUX PEaKITUH;
OOBSCHATH OTIMYNE XUMUICCKUX SBJICHUHN OT (PHU3NICCKUX;

OTIPEICIISITh THITHl XUMUYECKUX PEAKIIHA;

COCTABJISITh  YPAaBHCHUS XUMHUYECKMX PEAKIUNA  Pa3IUYHBIX  THIIOB
(paccTaBisaTh KOA(PPHUIMEHTHI B YypaBHEHUSX X.p.Ha OCHOBE 3aKOHa
COXPaHEHHUs MACChI BEIICCTB);

MIPOTHO3UPOBATh BO3MOXXHOCTh MPOTEKAHUS PEAKIMN MEXIy METALIOM H
pPacTBOPOM KHCJIOT.

MPUMEHATh 3aKOH COXPAaHEHHWS MAacChl BEIICCTB VIS PEIICHUH 3a1ad 110
YpaBHEHUSM XUMUYCCKUX PEaAKITHi;

CJIEIOBATh MPABUJIAM ITOJIH30BAHUS XHMHYECKOW MOCYI0N U 1a00paTOPHBIM
o0opy1oBaHHEM

OTIPENICNIATh PEareHThl U MPOTYKThI PEaKIUH;

BBIYHCIIATh KOJMYECTBO (Maccy) MO KOJMYECTBY BellecTBa (Macce) OJTHOTO
W3 BCTYITMBIINX WJIM TTOJYYCHHBIX BEIIECTB;

COCTaBJISITh YPaBHEHUS PEAKIIHH T10 I[EMOYKE TIEPEX0JI0B.

COCTaBJISITh YPABHEHHUS JUCCOLMALIUNA KUACIIOT, MIEIOYEH, COJIEH;

COCTABJISITh yPaBHCHHS pPEaKIWid WOHHOTO OOMEHAa B MOJCKYJSIPHOM H
HOHHOM BH/IC;

OTIPENICNIATh BO3MOYKHOCTD IMPOTEKAHUS PEaKIIUii HOHHOTO 0OMEHa;

JeJaTh KIacCU(PUKAIIMIO U XapaKTepH30BaTh XMMUYECKUE CBOMCTBA KUCIIOT,
OCHOBaHMH, coJjiei, OKCua0B B cBeTe TO/I;

OOBSCHATH CYIITHOCTh PEAKIIMi HOHHOTO OOMEHA;

COCTAaBJISITh ~ YPAaBHCHHUS  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKITUit
METOJIOM JJICKTPOHHOTr0 OanaHca;

COCTaBJISATh TEHETHUECKHE PSIbI METAIUIOB M HEMETAJIIOB;

COCTaBJISITh YPABHEHHS TEHETHYECKOW CBSA3M MEXKIYy OCHOBHBIMHU KJIacCamMu
HEOPTaHUYECCKHUX BEIIECCTB;

UCIIOJIb30BAaTh TNPHUOOPETCHHBIC 3HAHWS U YMEHUS B MPAKTUYECKON
JEATEIbHOCTH W TOBCEAHEBHOW >KM3HM: JjIsi 0€30MacHOTO OOpaIlieHus C
MeTaJUTaMH, SKOJIOTHYECKH TPaMOTHOTO TOBEICHUS B OKPYIKAIOIICH cpefe,
KPUTHYECKOHN OIICHKH MH(OPMAITH O BEIIESCTBAX, UCTIOJb3YEMBIX B OBITY;
OMMKCHIBATh XMMHUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpelbl Kak CIEeICTBHUE
IIPOM3BOJICTBEHHBIX MPOIIECCOB, CIIOCOOBI 3alTUTHI OT 3arPsI3HCHUI
HA3bIBaTh OPTaHUYECKHUE BEIIECTBA 110 UX XUMUYECKUM (POopMyIiam;



» OmpenemsaTh MIPUHAIC)KHOCTh BEIECTBA K ONPEICICHHOMY KIIACCy;
OOBSCHATH MPUUMHBI MHOIO00pa3Hsi OpraHM4ECKUX BELIECTB;
XapaKkTepU30BaTh XMUMHUYECKHE CBOIICTBA OpPraHUYECKUX COCAMHEHUU

VYV VY

Pa3INYHBIX KIIACCOB;

» ONHCHIBATh CBSI3b MEXKIy COCTABOM, CTPOCHUEM, CBOMCTBAMH OPTaHHYECKUX
BEILIECTB U UX IPUMEHEHHEM;

» ONHCHIBATHCBONCTBA U (DU3HOIIOTUYECKOE JICUCTBUE HA OPTaHU3M 3THUIIOBOTO
crupTa, OEH3UHA U JPYTUX BEILECTB;

» XapaKkTepu30BaTHOMOIOTUYECKA BaXKHBbIE COCIMHEHUS; XapaKTepU30BaTh

COCTaB, CBOMCTBAa M IIPUMEHEHHWE TIJIOKO3bl, Caxapo3bl, Kpaxmajla W

KJIETYaTKU;

3aMMCBIBATH CTPYKTYPHBIE (POPMYIIBI H30MEPOB U TOMOJIOTOB;

JlaBaTh HAa3BaHUs U3yYEHHBIM BEILIECTBAM

Y YV V

OTIPEAETATH MPUHAIIICKHOCTH BEIIECTB K KJIacCy apeHOB, XapaKTepHU30BaTh
CTpoeHue OeH30I1a

» Ha3bIBaTh CIUPTHI MO0 TPUBHAIBHOW M MEXIYHApOIHOW HOMEHKIATYPE;
OTIpPEAENATh NPUHAIJIEKHOCTh BELIECTB K KJIACCy CIIUPTOB.

UCNOJIb30BATH TNPUOOPETEeHHbIE 3HAHWUS M YMEHHS B NPAKTHYeCKOH
AeITeJIbHOCTH U MOBCETHEBHOM KM3HU J1JI51:
OOBSCHCHHUS XUMHUYCCKUX SIBJICHUH, MPOUCXOAAIIMX B TPHPOAC, OBITY W Ha
MIPOU3BOJICTBE;
HKOJIOTHYECKH TPAMOTHOTO TIOBEICHHSI B OKpYKaIOIIeH cpene;
OIICHKH BIIMSHUSI XUMHUYECKOTO 3arpsi3HEHUS OKPY)KAroIIeH Cpenbl Ha OpPTaHW3M
YeJIOBEKa U IPYTHE KUBBIE OPTaHU3MEI;
OOBSCHCHHUS XUMHUYCCKUX SIBJICHUH, MPOMCXOAAIIMX B TPHPOAC, OBITY W Ha
MIPOU3BOJICTBE;
HKOJIOTHYECKH TPAMOTHOTO TIOBEICHHSI B OKpYKAIOIIeH Cpelie;
OIICHKU BIIUSHUS XMMHUYECKOTO 3arps3HEHUs OKPYXKAIOIICH Cpellbl Ha OpraHu3M
YeJIOBEKa U JIPYTHe KUBBIE OPraHU3MBI;
O6e3zomacHoro oOpalieHusi ¢ TOPIOYMMH H  TOKCHYHBIMU  BEIIECTBAMH,
71a00paTOPHBIM 00OPYIOBAHUEM;
KPUTHUYECKON OIICHKHU JOCTOBEPHOCTH XMMHUYECKOW MH(OpMaIuu, MOCTyIMarouen
U3 Pa3HBIX HCTOYHUKOB.



Y4eOHO-TEeMATHYECKHNH TIJIAH

8 kJacc
KomuuecTBo
o o
Komuue = =
= =
No Pazpnenbl, TeMbl CTBO gé S 5.8
4acoB % 8 En 8
E g
1 | BBenenue 6 2
2 | Tema 1. ATOMBI XUMHYECKHX DJIEMEHTOB 10 1
3 | Tema 2. [IpocTbie BelecTBa 7
4 | Tema 3. CoemMHEHUS XUMHUYECKUX 3JIEMCHTOB 13 1 1
5 | Tema 4. 3meHeHHs, TPOUCXOISAIITUE C 12 2 1
BEICCTBAMU
6 | Tema 6. PactBopenue. PactBopsl. CBolicTBa 20 2 2
PacTBOPOB AJICKTPOJUTOB.
Htoro 68 7 5
Y4yeOHO-TEMATHUYECKHI IJIaH
9 kJacc
KonuuectBo
< o
Konunue x =
= =
No Paznenbl, TemMbl CTBO E S 5 S
4acoB E S = S
g S
= <
1 | IloBTOpEHUE OCHOBHBIX BOIPOCOB Kypca 8 6 1
KJIacca M BBEJICHHE B Kypc 9 Kimacca
2 | Tema 1. MeTannsl 15 1
3 | Tema 2. CBo¥MCTBa METAJIJIOB M UX COECIMHEHUM. 3 3
XHUMUYECKUN IPAKTUKYM
4 | Tema 3. Hemeramnsl 25 2 1
5 | Tema 4. Ilpaktukym no teme «HemeTtamibhy 1 1
6 | Tema 5. O6001IEHNE 3HAHUI 110 XUMHH 32 KypC 9 1
OCHOBHOM IIIKOJIbI
7/ | Tema 6. Oprannueckue BEIiecTBa 9
Hroro 68 6 4
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