


IHosicuuTeNLHAA 3aNIUCKA

Pabouas mporpamma cocraBieHa Ha OCHOBe DenepaibHOTO TOCYAapCTBEHHOTO 0O0pa30BATENBHOTO CTaHAApTa OCHOBHOTO OOIIEro oOpa3oBaHMs, NMPUMEPHOMH
pOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHus [0 XUMHUH U IPOrpaMMbl OCHOBHOTO 0011iero oopasosanus no xumun, asrop O.C. ['abpuensH, paccunTanHON Ha 68 yacoB (2
ypOKa B HEJIENI0) B COOTBETCTBUH C YUIEOHHKOM, JOMYIIEHHBIM MuHucTepcTBoM oopazoBanus Poccuiickoit @enepanuun O.C. ['abpuensn «Xumus. 9 kinace»: ydeOHUK is
o0meobpazoBaTeNbHBIX yupexkaeHuii M.: Jlpoda., 1 B COOTBETCTBHHM C OCHOBHOM 00Opa30BaTeIbLHON MPOrpaMMoi OCHOBHOTO o01miero oopazoanust MbOY «MnpuHcKkas
COIll». lanHasg nporpaMma KOHKPETU3UPYET COAEpkKAHHME CTaHIapTa, AA€T pacHpeesieHue yuyeOHBIX 4acoB IO paszieiaM Kypca, IOCIEeI0BaTeIbHOCTh U3YyUEHUS TEM U
pa3zesioB ¢ Y4ETOM MEKIIPEAMETHBIX U MPEIMETHBIX CBSI3€H, IOTUKHU Yy4eOHOTO MpoLiecca, BO3PACTHBIX OCOOCHHOCTEH ydaluxcsl.

Iens:

3aoauu:
[ ]

OCBOCHHE BRKHEHIIINX 3HAHUN 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHH, XUMHUYECKOH CUMBOIIHUKE;
OBJIQ/ICHUE YMEHHUSAMHU HAOIIOIaTh XUMHUECKUE SBJICHHSI, TPOBOIUTH XUMUYECKUI IKCIIEPUMEHT, IIPOU3BOANTH PACUYEThI HA OCHOBE XUMHUYECKUX (hopmyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN.

OCBOUTH BaXHEHININE 3HAHUST 00 OCHOBHBIX TIOHATHSAX M 3aKOHAX XMUMHU, XUMUYECKOW CHMBOJIHKE;

OBJIAJICTh YMEHUSMHU HAOIIOaTh XUMUICCKHUE SIBIICHUS, TIPOBOIUTH XUMHUYCSCKUN IKCIIEPUMEHT, IIPOU3BOJUTH PACUETHI HA OCHOBE XUMUYCCKUX (HOPMYIT
BEILIECTB U YPABHCHUN XUMUYECKUX PEAKIIMIL;

pa3BUTH MTO3HABATENIbHBIE HHTEPECH! M MHTEJUIEKTYalIbHBIE CIIOCOOHOCTH B MPOLIECCE MPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTa, CAMOCTOSITEIEHOTO
pUOOPETEHHsI 3HAHHI B COOTBETCTBHU C BO3HUKAIOIIMMH JKU3HEHHBIMH MOTPEOHOCTAMHE (HCIIOJIb30BaHUE 000PYA0BaHuUs 1IeHTpa oOpazoBanus «Touka pocra);
BOCITUTATh OTHOIIIEHHUE K XMMUHU KaK K OJJHOMY U3 (yHITaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY 00IIEYEIOBEUECKOU KYIbTYPHI;

MPUMEHSTh MOJIyYeHHbIC 3HAHUS U YMEHHUS JIsl 0€30MaCHOTO MCIOJIb30BaHMs BEIIECTB M MaTEPHANIOB B OBITY, CEIbCKOM XO3sIICTBE U HA MPOU3BOCTBE,
peLIeHNs TPAKTUYECKUX 3a/1a4 B TIOBCEIHEBHOM KU3HU, IPEAYIIPEKICHNS SBJICHUN, HAHOCAIIMX BPEl 3J0POBbIO UEJIOBEKA U OKPYKAIOLLIEH cpelie.

JUJ1s KOHTPOJISl U OLIEHKU 3HAHUI MPeayCMOTPEHbI KOHTPOJIbHBIE M CAMOCTOSATENbHBIE pa0OThl. [[71s1 mproOpeTeHus: MpakTUYECKMX HABBIKOB M IMOBBIIICHUS YPOBHS
3HaHUI B pabouylo MporpaMmy BKJIIOUEHBI J1a0OpaTOpHbIE M MpaKTHUECKue paboThl, MpeaycMoTpeHHble [IpumepHOil mporpaMMoil OCHOBHOTO 0O0IIero o0pa3oBaHMs 1O
XUMHH U niporpaMmoii kypca xumuu O.C. I'abpuensna.

OmauyumenvHuvle 0COOEHHOCIU NPUMEPHOU NPOSPAMMbL U ABMOPCKOIL.

B aBTopckoit nporpamme O.C. ['abpuensHa, B cpaBHEHUHU C IPUMEPHOI POrpaMMoi, OTCYTCTBYeT pa3zaen «llepBoHauanbHble CBeI€HUS 00 OpraHMYECKUX

BEILIECTBAaX», IOITOMY OBIJIO YMEHBIIEHO KOJIMYECTBO YaCOB B pPa3ienax .



Iliianupyembie pe3yabTaThl H3YYEHHsI NIPeIMeTa
Jluunocmuvle pe3ynbmamoi:
1. oco3HaBaTh €IUHCTBO M LEIOCTHOCTh OKPYKAIOIIET0 MUPA, BO3MOKHOCTH €T0 MO3HABAEMOCTH M 0OBSICHUMOCTH Ha OCHOBE JIOCTHKCHUN HAYKH;
2. TIOCTENIEHHO BBICTPaMBaTh COOCTBEHHOE 1LI€JOCTHOE MHUPOBO33PEHHUE: OCO3HABATh MOTPEOHOCTh UM TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM 4YHCIE M B paMKax
CaMOCTOSITEJIbHOM J1€ATEIIbHOCTH BHE LIKOJIBI;
3. OLEHMBATh )KU3HEHHBIE CUTYallUU C TOUKU 3pEHUs O€30I1aCHOTr0 00pa3a )KU3HU U COXPAHEHUS 3/10pOBbS;
4. olleHMBATh SKOJIOIMUYECKUN PUCK B3aUMOOTHOIIEHUI YEJIOBEKA U IIPUPOIbI;
5. (popMHpOBATH 3KOJOIMUYECKOE MBIIIIEHHE: YMEHHUE OLIEHUBATh CBOIO JESTEIbHOCTh U MTOCTYNKH JIPYTUX JIIOJEH ¢ TOUKU 3pEHUs COXPaHEHMsI OKPYKAIOLIEH cpenbl -
rapaHTa KU3HM U 0J1aronosiydus Jroei Ha 3emie.
Pezynamusnvie YV/:
1. camocTosATenbHO OOHAPYKHUBATH U POPMYIUPOBATH YIEOHYIO TPOOIEMY, OPEACIATh 1ENb y4eOHOW AeITeTbHOCTH;
2. BBIABUIaTbh BEPCUM PELICHMs IPOOIEMbI, 0CO3HABAaTh KOHEUHBIHN pe3ysbTaT, BHIOUPATh U3 IPEJIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEJICTBA JOCTHXKEHUS LIENH;
3. coCTaBNATH (MHAWBUIYAIBHO WM B TPYIIE) IUIaH PEMICHHUS TPOOIEMBI;
4. pabotas 10 MjIaHy, CBEpsTh CBOM JEHCTBUSA C LIENbIO U, P HEOOXOAUMOCTH, UCIIPABIIATH OMIMOKU CaMOCTOSITEIbHO;
5. B AMAJIOre C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENILHO BbIpaOOTaHHBIE KPUTEPUU OLIEHKU.
Iloznasamenvnvie YVJI:
aHAJM3UPOBATh, CPABHUBATH, KJIAaCCU(DUIIUPOBATH U 0000IIATh (PAKTHI U SBICHUS ; BBISBIATS MPUYMHBI U CISICTBUS MPOCTHIX SBJICHHIA;
OCYILECTBIISATh CPaBHEHUE, KJIACCU(PHUKALINIO, CAMOCTOSATENILHO BEIOMPAst OCHOBAHUS U KPUTEPUU JUUIsl YKa3aHHBIX JIOTMUECKUX ONepaluii;
CTPOUTH JIOTUYECKOE PACCYKJIEHUE, BKIIOYAIOIIEE YCTAaHOBICHUE IPUUNHHO-CIIEICTBEHHbIX CBA3EH;
CO3/1aBaTh CXEMaTUYECKHUE MOJEIH C BbIJICJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTA;
COCTaBJISITh TE3UCHI, PA3JINYHbIE BUbI IUIAHOB (MIPOCTHIX, CIOXKHBIX U T.I1.);
npeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJJHOTO BUA B IpYroM (TabIuIly B TEKCT U IIp.);
YMETb ONPEIENSITh BO3MOXKHbIE HCTOYHUKN HEOOXOAUMBIX CBEJIEHUH, TPOU3BOINUTh IOUCK UH(OPMALINY, aHAIU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.
Kommynuxamusnvie YVJI:
CaMocCTOATEIHbHO OPraHU30BbIBATH YU€OHOE B3aUMOCHCTBHE B IpyMIe (ONpeenaTh o0Lue eld, pacupelesiTh poJid, 10Tr0BapUBAThCS IPYT C APYTOM U T.1I.).
IIpeomemnule pe3yabTaThI.
* OIIUCBIBATH CBOMCTBA TBEPABIX, )KUIKUX, FA3000pa3HbIX BELIECTB, BBIJEISS UX CYIIECTBEHHbIE IPU3HAKH;
* XapaKTepHU30BaTh BELIECTBA 10 COCTaBY, CTPOSHHIO U CBOMCTBAM, YCTaHABIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSA3U MEKIY JAaHHBIMU XapaKTEPHUCTUKAMHU BEILECTBA;
* PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX MOHATHH «aTOM», «MOJIEKYIIa», «<XUMHUECKUI 3JIEMEHT, «IIPOCTOE BELIECTBOY, «CI0KHOE BEIIECTBOY», «BAJICHTHOCTD,
UCIOJIb3YS 3HAKOBYIO CUCTEMY XUMMUH;
* 1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (DOPMYIT U CYIITHOCTh XUMHUYECKHUX PEAKIMIA ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHUH;
* BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChl BEILIECTB, a TAK)KE€ MAaCCOBYIO JIOJIF0 XMMHUYECKOIO JIEMEHTA B COEAMHEHUSX ISl OLIEHKU UX
NPaKTUYECKOH 3HAYUMOCTH;
* CpaBHUBATh 10 COCTAaBY OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, COJIU;
* KJ1accu(UUIUPOBATh OKCUABI 1 OCHOBAHMS 110 CBOWCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;
* [10JIb30BAThCA J1A0OPATOPHBIM 000PYTOBAHUEM U XMMUYECKOH MOCYA0H;
* [IPOBOJIUTH HECJIOKHbIE XUMUYECKHE OTIBITHI U HAOIIOACHNUS 32 H3MEHEHUSIMH CBOMCTB BEIIECTB B MPOLIECCE UX MPEBPAILEHUI; COOII0AaTh MpaBUila TEXHUKH
0€30MacHOCTH MPH MPOBEJACHUN HAOJIOIEHUI U ONBITOB,;

NogakrowhE



* pa3nuy4aTh SKCIEPUMEHTAIbHO KUCIOTHI U MIENOYH, TIOB3YSICh MHAUKATOPAMU; OCO3HABaTh HEOOXOAUMOCTh COOIOICHHS Mep 0€30IaCHOCTH MpY 00paIllEeHUH C
KHCJIOTaMU U IeJI0YaMHU.

* pacKpbIBaTh CMBICH Iepuoaudeckoro 3akona J[. . Menneneesa;

* ONUCBIBATH U XapaKTEPU30BaTh TAOIUYHYIO (POPMY NEPUOANUECKON CUCTEMbl XUMUYECKHX JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIIEP U PACIIPEACICHUE YNCIIA SJIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKHUX 3JIEMEHTOB MaJIbIX IEPHOI0B NEPUOINYECKON
CUCTEMBI, a TAK)KE KaJIus U KaJIbLINs;

* pa3nuy4aTh BUJbl XUMUUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOJSIPHYIO U METAJUIMYECKYIO;

* 1300pakaTh JIEKTPOHHO-HOHHBIE (POPMYIIBI BElIeCTB, 00pa30BaHHBIX XUMUYECKUMH CBSI3IMU PA3HOTO BHUJIA;

* BBISIBJISITh 3aBUCUMOCTB CBOMCTB BELIECTB OT CTPOEHUS UX KPUCTANIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHX;

* XapaKTepU30BaTh XUMUYECKHE HJIEMEHTHI X COCTMHEHUSI HA OCHOBE MOJIOKEHUS 3JIEMEHTOB B IIEPHOIUYECKON CUCTEME M OCOOCHHOCTEH CTPOCHHS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHHUE NTEPUOINUECKOT0 3aKOHA U IEPUOANYECKOM cucTeMbl XUMU4eckux ieMeHToB . Y. Menneneesa;

* O0BSICHATH CYTh XUMUYECKHUX IIPOLECCOB U UX MPUHIMIUATIBLHOE OTINYHE OT (PUIUUECKUX;

* Ha3bIBaTh [IPU3HAKHU U YCIOBUS IPOTEKAHUSA XUMUYECKUX PEAKLIUI;

* YCTaHABJIMBATDH IPUHAIEKHOCTh XUMUYECKON PEAKIINU K OIPENeIEHHOMY TUITY 10 OJJHOMY U3 KJIacCU(PUKAMOHHBIX IPU3HAKOB: 1) 10 YKCIYy ¥ COCTaBY UCXOIHBIX
BEII[ECTB U MPOJIYKTOB PEaKlNK (PEakiui COSAMHEHUS, PA3I0KEHHUS, 3aMEIeHHs] 1 0OMeHa); 2) MO BBIICJICHUIO WIIH MOTJIONICHUIO TEIJIOTHI (PEaKIIuu YK30TEPMUUYECKUE U
SHAOTEPMHUUECKHE); 3) IO U3BMEHEHHUIO CTENICHEH OKUCICHHSI XUMUYECKHIX AJIEMEHTOB (PEaKI[Mi OKUCIUTEIbHO-BOCCTAHOBUTEINBHEIC); 4) 10 00paTUMOCTH IpolLiecca
(peakiuu oOpaTUMBbIC © HEOOPATUMBIC);

* COCTaBJISITh YPAaBHEHHS JIEKTPOIUTUIECKOM TUCCOIMAIINN KUCIIOT, IIEI0YeH, COJICH; TIOTHbIE U COKpaIEHHbIC HOHHBIC YPaBHEHHS peakiii 0OMeHa; ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU;

* IPOTHO3UPOBATH MPOAYKTH XUMUYECKUX PeaKIuii mo ¢popMynamM/Ha3BaHUSIM UCXOIHBIX BEIIECTB; ONPEILNIATh UCXOJHbIE BElIecTBa M0 GopMyIaM/Ha3BaHUSM IPOAYKTOB
peakuuy;

* COCTaBJIATh YPaBHEHUS PEAKIUil, COOTBETCTBYIOIIMX MOCIIEI0BATEIbHOCTH ((«IIETIOUKE») MPEBPALIEHUII HEOPraHUYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBIISITH B IIPOLIECCE AKCIIEPUMEHTA MPU3HAKH, CBUAETEILCTBYIOIINE O IPOTEKAHUHU XUMHUECKON peaKlny;

* IPUTOTOBJIATH PACTBOPBI C OIIPENEIEHHON MaCCOBOM J10JIEH PACTBOPEHHOIO BELIECTBA;

* OIIPENIENSTh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U LIEIOYEH 1T0 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHbIE PEaKLH, OATBEPKIAI0IINE HATMUME B BOJIHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB

* OIpENIeNSITh IPUHAAIEKHOCTh HEOPTaHNYECKUX BELIECTB K OJJHOMY M3 U3YUEHHBIX KJIACCOB/TPYIII: METaJUIbl U HEMETALJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIU;

* COCTaBJIATH (DOPMYITBI BEIIECTB 110 UX HA3BAHUSIM;

* OIIPENENSTh BAJICHTHOCTD U CTENIEHb OKUCIICHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIBI HEOPTAHUYECKUX COEAMHEHUH TI0 BAJICHTHOCTSIM M CTENEHSIM OKHCIIEHHUS DJIEMEHTOB, a TAK)Ke 3apsijiaM HOHOB, YKa3aHHBIM B Ta0JHIIe
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH;

* 00OBACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX U XUMUYECKHUX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB M HEMETAJUIOB) U MX BBICIIMX OKCUIOB, 00pa30BaHHBIX
3JIEMEHTAaMHU BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE ISl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XUMUYECKHE CBONCTBA, XapaKTepHbIE /IS KaXKI0T0 U3 KIACCOB HEOPTaHUYECKUX BEIECTB: KUCIOT, OCHOBaHHM, coei;

* IPUBOJIUTH IPUMEPHI PEAKIIUH, TIOATBEPKAAIOINUX XUMUYECKUE CBONCTBA HEOPTAaHNYECKUX BELLIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* OIPEJIEISTH BEILIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OaNaHC (U1s1 U3YYEHHBIX peaklnii) 10 MPeIoKEHHBIM CXEMaM PEeaKIHii;

* IPOBOJUTH JIAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMHUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;



Conep:xxanmne y4eOHOI0 nmpeamera

Tema 1. BBegenne. O0mas XxapakTepucTHKa XMMHYECKHUX 3JIeMEHTOB U XUMHU4YecKkux peakuui (10 1)
XapakTepucTrKa 3JIEMEHTa 10 ero noyioxkeHuto B [lepuoandeckoit cucreme xumuueckux siaementoB J[. . Mengeneesa. CBoicTBa OKCHIOB, KMUCJIOT, OCHOBaHUH U COJieH B
CBETE TEOPUHU IIEKTPOJIUTUYECKON TUCCOLMALIUU U OKUCTICHUsI-BoccTaHOBIIeHUs. [loHATHE 0 epexoaHbIX aneMenTax. AMpoTepHoCTb. ['eHeTnyeckuil psaa nepexoHoro
anemenTa. [lepuoauueckuii 3akoH u lleproanyeckas cucrema xumuueckux snemeHToB J[. . MenaeneeBa. Xumuueckas OpraHu3anus KUBOH U HEKUBOU IPUPOJBI.
XUMHUYECKUH COCTaB spa, MAHTHH U 3¢MHON KOpBhl. XMMUYECKHE AJIEMEHTHI B KJIETKaX )KMBBIX OPraHU3MOB. Makpo- 1 MUKpoasieMeHThl. O0001IeHrne CBeICHHH 0
XUMHUYECKHX peakiusax. Kimaccupukaruss XUMHYECKHX peakuil o pa3InyHbIM MPU3HAKAM: «YHCIIO M COCTAB PEArnpYIOUINX U 00pa3yloIXcs BEIIECTBY, «TEIIIOBOM
s dexT», «HampaBlieHNEe), «<U3MEHEHHUE CTENEHE OKUCIEHUS 2JIEMEHTOB, 00pa3yIoOIIUX pearupyrolire BeuecTBay, «haszay, «ucrnoib3oBaHue karaauzaTtopay. [lonstue o
CKOPOCTH XUMHUYECKOU peakiuu. GakTopbl, BIUSAIONME HA CKOPOCTh XUMHUYECKUX peakuuil. Katanuzaropsl u katanus. UHruOUTOpbl. AHTHOKCUAHTHI.
JdemoncTpanmu.
Tabmuna J[. 1. MenaeneeBa. Mojienib CTpoeHUs 3eMHOTO miapa (TIomepedHbIil pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEakiiy OT IPUPOJIBI pEearup yIOIIMX BEIIeCTB.
3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEaKLUU OT KOHUEHTPALMN PEarupyroInX BeIEeCTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peaKkIuu OT IO CONPUKOCHOBEHUS
pearupyromnux BemecTB («KUIALIUN CII0i»). 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKIuu OT TEMIEepaTyphl pearupyromux BeecTB. | OMOreHHbIN U TeTepOreHHbIN
Katanu3bl. DepMeHTaTUBHBIN KaTanu3. IHrubuposaHue.
JlabopaTopHble ONBITHI.

1. TlomydeHue ruIpoKCcHIA IIMHKA U HCCIEI0BaHUE ero CBOUCTB. 2. MonenupoBanue noctpoeHus Ilepuonnyeckoii cuctemsl xumuueckux 3nementos /1. .

Mengeneesa. 3. 3aMelneHue xene3oM Meau B pacTBope cyibdata meau (11). 4. YcnoBus Biusmomuye Ha CKOPOCTh XUMHUYECKOH peakiuu. 5. Paznoxenue
MEepPOKCHUIa BOJOPO/Ia C TOMOIIBI0 okcuaa Mapranna (IV) u karanassi.

Tema 2. Metansl (12 1)
[Tonoxxenne metamios B [lepuoguueckoii cucteme xumudeckux aieMeHToB /1. 1. MenneneeBa. Merammyeckass KpUCTAIUIMUECKAS PEIIETKA U METAININYECKAsi XUMUYECKast
cBs3b. OOmMe pusnyeckue cBoicTBa MeTayioB. CIulaBbl, UX CBOMCTBA M 3HaYeHHE. XMMUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEIIEH, a TaKXKe B CBETE UX
MOJIO’KEHUS B AJIEKTPOXUMHUYECKOM Psily HanpsbkeHuil MetamuioB. Kopposus MetamioB u ciocoObl 00pb0bI ¢ Heil. MeTamibl B npupoze. O61mue crnocodbl UX MOJIy4eHUsl.
O0mas xapakTepucTHKA HIeJ0YHbIX MeTaNI0B. MeTtaibl B npupoze. O6mue cnocods! ux nonyuenus. Ctpoenue aromos. Lllenounbie MeTanabl — MpoOCThIE BELECTBA.
Baxheiinme coeJMHEHNUS IET0YHbIX METANIOB — OKCH/JIbI, TUJPOKCHU/IBI U COJIH (XJIOPHIbl, KapOOHATHI, CyJIb(aThl, HUTPATHI), UX CBOWCTBA U IPUMEHEHUE B HAPOJIHOM
xo3siicTBe. KanuitHble ynoOpeHus.
O0mas xapakTepucTHKA 3JIeMeHTOB IJiaBHoi nmoarpynns! 11 rpynnei.
Crtpoenue atoMoB. l1lenouno3zeMenbHbIe METANLIIBI — MPOCTHIE BellecTBa. BaykHelye coelnHeHus MeI0YH03EMENbHBIX METANIOB — OKCH/IbI, TUAPOKCUABI U COJIU
(xopubl, KapOOHATHI, HUTPATHI, CyNb(haThl, pocaTsl), KX CBOMCTBA M IPUMEHEHHE B HAPOITHOM XO3SHCTBE.
AJTIOMUHHIA.
Ctpoenue aToMa, pU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOro BemniecTBa. CoeAMHEHUsI aTFOMUHUS — OKCHUJ U THJIPOKCHIL, MX aM(OTepHBbIN XapakTep. Baxkueiiue
coyii amoMuHMA. [[puMeHeHne aTfOMUHUS U €r0 COeTMHEHUM.
Keaneso.
Crpoenue aToma, pru3nyeckre 1 XUMHUYECKHE CBOMCTBA MTPOCTOT0 BelIeCTBa. | eHeTUYeCKHe Psiibl Fe*?u Fe*.
Baxneitimme conu xenesa. 3HaUCHHUE JKeJle3a U €r0 COSTUHEHHM JIJIs1 TPUPOABI U HAPOTHOTO XO35HCTRA.
JdemMoHcTpanum.
OO0pa31pl MET0YHbIX U IEI0YHO3eMEeTbHBIX MeTau1oB. O0pasiibl crutaBoB. BzanmopaelicTBue HaTpus, TMTHS U Kalblus ¢ BOAOH. B3anMoaelicTBie HATpUs U MarHus ¢
KHCIIOpOoJoM. B3anmoselicTBre MeTallIoB ¢ HeMeTauiaMu. B3aumopeiictBue kanbius ¢ Boaou. [lonyuenue runpoxcunos xxenesa (II) u (I10).



JlaGopaTopHbie ONbITHI.
7. B3aumoeiicTBrue pacTBOpOB cojiel ¢ metaiiamu. 8. O3HakoMIIeHHE ¢ pyaamu xkene3a. 9. OxparnBaHue MIaMeH! COSIMHU I1ea04YHbIX MeTauioB.10. [Tonydyenne
TUAPOKCUIA KAIBIUS U McclenoBanne ero cBorcts. 11. [lonydeHne ruipokcuaa amloMUHUS U UCCIIEIOBaHUE ero cBOMCTB. 12. B3auMopeiicTBre xene3a ¢ CONMSTHOM
kuciotort. 13. [Tomyuenue ruapokcuon xenesa (I11) u (I11I) u n3yuenne ux cBOMCTB.
Tema 3. IIpakTukym 1. CBoiicTBa METAJLUIOB M X cOeMHEHMIT (2 )

2. Pemienue skcriepuMEHTATBHBIX 3a/1a4 HA Paclio3HaBaHHE U IOJyYEeHHE BELIECTB.

2. Pemienue sKkcriepuMEHTATBHBIX 33/1a4 HA PAcIO3HABAHKE U TMOJTYYEHUE BEIIECTB.
Tema 4. Hemerannl (23 4)
OO61as xapakTeprCcTHKa HEMETaIoB: NoJjoxkeHue B [lepuonnyeckoii cucreme xumuyeckux saemeHToB Jl. M. MenaeneeBa, 0COOEHHOCTH CTPOCHUS aTOMOB,
IIEKTPOOTpHULATENLHOCTD (D0) Kak Mepa «HeMeTaIuIMYHOCTHY, psa D0. Kpucramindyeckoe cTpoeHME HEMETANIOB — IPOCTBIX BellecTB. Aytorponus. Ousndeckue
cBoiicTBa HeMeTaI0B. OTHOCUTENBHOCTD MOHATHI «METAJI» U «HEMETAILI.
Bopopoa. [lonoxenue Bogopona B Ilepunoanueckoit cucreme xumuueckux 3neMeHToB . . MenaeneeBa. Ctpoenue atoMa u MosieKyJibl. Du3nyeckue u XuMH4ecKue
CBOMCTBA BOJOPOAA, €0 MOJYy4YE€HUE U IPUMEHEHHUE.
Bona.
Crpoenne Mosnexyisl. Bogopoanas xumuyeckast cBsa3b. @U3NUECKUE CBOMCTBA BOJIBI. AHOMAJINU CBOMCTB BOABI. [ mupoduinbHbie U ruapodoOHbIe BenecTBa. XUMHUIECKHe
cBoiicTBa Bojbl. KpyroBopot Boabl B pupojie. Bomoounctka. Aspaius Boasl. beiToBbie puiibTpsl. MuHepanbHble BObI. JUCTUIIMpOBaHHAS BOJA, €€ MOJIyYeHUE U
IIPUMEHEHUE.
O0mas xapakTepucTHKA rajJoreHoB.
Crtpoenue atoMoB. IIpocTble BelecTBa 1 OCHOBHBIE COEIUHEHUS TaJOT€HOB, UX CBOMCTBA.
Kpatkue cBenenus o xjope, 6pome, Grope u ione. [IlpuMenenune rajoreHoB U UX COEIMHEHUN B HAPOJIHOM XO035HCTBE.
Cepa.
CrtpoeHue aToMa, aJlJIOTPOIIKS, CBOMCTBA U MpUMEHeHne pomOurueckoit cepbl. Okcuel cepsl (1V) u (VI), ux nonydenue, cBoiictsa u npuMmenenne. CepHas KHCIIOTa U €€
COJIM, UX IIPUMEHEHHUE B HApOJHOM X03diicTBe. [Ipon3BOACTBO CEpHOM KUCIOTHI.
A3or.
CrpoeHune aToMa ¥ MOJIEKYJIbI, CBOMCTBA POCTOI'0 BEllECTBA. AMMHUAK, CTPOEHHUE, CBOMCTBA, ITOJIy4eHHE U IpuMeHeHue. Coau aMMOHUS, UX CBOMCTBA U IPUMEHEHHE.
Oxkcuppl azota (II) u (IV).
A30THAas KUCJIOTa, €€ CBOICTBA U IpUMeHeHne. HUTpaThl 1 HUTPUTHI, TpoOJieMa UX COEPIKAHUS B CEIbCKOXO03IHCTBEHHOM MPOIYKIIMHU. A30THBIE YOOpEHHUS.
Dochop.
Crpoenue aToMa, aJsIOTPOIUS, CBOICTBa 6e0ro 1 KpacHoro ¢gochopa, ux npumenenne. OCHOBHbIEe coeinHeHus: okeua pocdopa (V) u opropocdopHas kuciora,
docdater. DochopHbIe YAOOpEHUS.
Yraepoa.
Crpoenue aToma, aJlIOTpONus, cBoiicTBa Moaudukanuii, npumenenue. Okeuapl yraepona (II) u (IV), ux coiictBa u npumenenue. KapOoHaThl: KalbIUT, COJia, MOTAI, UX
3HAUEHUE B MIPUPOJE U KU3HU YEJIOBEKA.
Kpemnuii.
CtpoeHue aToMa, KpUCTAJUIMUECKUN KpeMHHUIL, ero cBoiicTBa u npuMmenenue. Oxcup kpemuus (IV), ero npupogasie pasHoBUIHOCTH. CHIIMKAThl. 3HAYEHHE COeTUHEHUI
KpEMHHUS B )KMBOW M HEKMBOH npupoje. [IoHsaTHE 0 CUIIMKAaTHON MPOMBIIUIEHHOCTH.
JdemoHcTpanmu.
OO6pa31bl rajJoreHoB — MPOCTHIX BellecTB. B3anmoieiicTBIE raloreHoB ¢ HaTpueM, ¢ aJloMUHUEM. BriTecHeHHe XJ10poM Opoma U M0J1a U3 PAaCTBOPOB UX COJIEH.
B3aumoneiicTBre cepbl ¢ MeTaIaMH, BOAOPOJOM U KMUCIOPOAOM. B3auMoielicTBuE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI ¢ Mebto. [loromienne yriiem pacTBOPEHHBIX



BEIIIECTB WJIU Ta30B. BoccTanoBineHne Mean u3 ee okcuaa yriem. OOpasibl TPUPOIHBIX COSAMHEHHH XJI0pa, cepbl, hocdopa, yriepoaa, kpemaus. OOpa3isl BAXKHEUIITNX
JUIS. HApPOJTHOTO XO3AUCTBA CyIb(aTOB, HUTPATOB, KapOOHATOB, (pocdaroB. OOpasLbl CTEKIA, KEPAMUKH, IeMEHTa. B3anMoneicTBIe KOHIIGHTPUPOBAHHON a30THOM KUCIOTHI
¢ menbio. ['openue pochopa Ha BO3AyXe U B KHCIOPOE.

JlaGopaTopHbIie ONbITHI.

14. Tlony4enue u pacrio3HaBanue Bojgoposa. 15. MccienoBanre moBEpXHOCTHOTO HATsHKeHUS BOJIbL. 16. O3HaKOMIIGHHE ¢ COCTAaBOM MHHEpalibHOU BoJbl. 17. KauecTBeHHas
peakuus Ha rajgoreHua-uoHbl. 18. [Tonydenue u pacro3naBanue kucinopoaa. 19. 'openne cepsl Ha Bo3ayxe u B kuciopoje. 20.CroiicTBa pa30aBiIeHHON CEpPHOM KHCIOTHI.
21. N3yuenue cBoiicTB ammuaka. 22. PaciosnaBanue coneit ammonus. 23. CBoiicTBa pa30aBiIeHHON a30THON KUCHOTHL. 24. Pacnio3HaBanue gocdaros. 25. ['openne yris B
kuciopoje. 26. CBolicTBa yroiabHOM KUCTOTHI U e€ cotieid. 27. [TorydeHne KpeMHEBOW KUCIIOTHI U U3yYEHUE €€ CBOMCTB.

Tema 4. [IpakTukym 2. CBoiicTBa coelHeHHiI HeMeTaJLI0B (3 4)

1. Pemenune skciepuMeHTANIBHBIX 3a/1a4 10 Teme «lloarpymnmna ramoreHoB».2. Pemenne sxcnepuMeHTalIbHBIX 3a/1a4 1Mo Teme «[loarpynma kucnoponay». 3. [lomyuenue,
coOMpaHue U pacriO3HaBaHUE Ta30B.

Tema S. [lepBoHayajibHbIe CBeIeHUS 00 OPraHUuYecKHX BelecTBax (8 1)

[TepBOHaYAIbHEIE CBEICHUS O CTPOCHUN OPTAHMYECKUX BEIIECTB. Y TJIICBOJOPOJIBI: METaH, 3TaH, 3THiIeH. Kucinopoacoaepkamme CoeTMHEHUs: CIUPTHI (METaHOJ, TAHOII,
TIALIEPHH ), KApOOHOBBIC KUCIOTHI (YKCYCHAsI KHCIIOTa, aMHHOYKCYCHAsI KHCIIOTa, CTCAPUHOBAS M OJICMHOBASI KUCJIOTHI). BHOJIOTMYECKU BaKHBIE BENIECTBA: JKUPBI, TIIOK034,
OEeJIKU.

Tema 6. O0001meHne 3HAHUI 110 XMMHUH 32 KYpPC OCHOBHO# mK0JbI (10 )

ITepuonnueckuii 3akoH u [lepuoanueckas cucrema xumuyeckux 35emMeHToB 1. 1. MenneneeBa. ®U3n4eCcKuil CMBICI NOPSAIKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB MEPUOIA U
rpyIIibl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B IEPUOAAX U TPyNIaxX B CBETE MPEICTABICHUNA O CTPOEHUN aTOMOB 3JIEMEHTOB.

3Ha4yeHue NepHoJMUECKOro 3aKOHa. BBl XUMUYECKUX CBA3EH U TUIIBI KPHUCTANIMYECKUX pelIeTOK. B3auMocBs3b cTpoeHus U cBOMCTB BenlecTB. Knaccuduxanus
XUMUYECKHUX PEaKIIUi M0 Pa3IMUYHBIM TPU3HAKaM (YUCII0 U COCTaB PEarupyronux U 00pa3yroIIuXcs BEIeCTB; HAIUINE

rpaHuLbl pasaena (as3; TeraoBoi 3pGeKT; N3MEHEHUE CTETIeHeN OKUCIIEHNS aTOMOB; UCII0JIb30BaHUE KaTalu3aTopa; HarpaBieHne npotekanus). CKOpocTb X MMHUUECKUX
peakuuii 1 GpaxkTopsl, BAUsIOMKE Ha Hee. OOpaTUMOCTh XUMUYECKUX PEAKIMNA U CITOCOOBI CMEIIEHUS! XUMUYECKOTO0 PAaBHOBECHSL.

ITpocThle u crnokHbIe BemecTBa. MeTauibl 1 HeMeTallIbl. [ eHeTn4eckue psaibl MeTalia, HeMeTauia | nepexogHoro metamia. OKCubl U THAPOKCH B (OCHOBaHUS,
KHUCIIOThI, aM(OTepHbIE TUAPOKCUIB), conu. X cocTaB, kitaccupukanus U o0Ire XMMHUYECKHE CBOMCTBA B CBETE TEOPUH AIIEKTPOIUTHUECKON TUCCOLIMALINN.



KaJIeHI[apHO-TeMaTH‘IeCKOG IJIAHUPOBaAHUEC

No Tema ypoka, pazaena Kon-Bo O6opynoBanue JlabopaTopHbIE OMBITHI Hata
/T 4acoB eHTpa o0pa3oBaHUs
«Touka pocray
1 BBenenue. O01masi XapakTepruCTUKA XUMHYECKHX 10
3J1EMEHTOB M XMMHYeCKHX peakuuii
1. XapakTepucTHKa XMMHUYECKOTO JJICMEHTA. 02.09
2. AmdoTepHbIC OKCHIBI M THIPOKCH/IBI. HaGop peaktuBoB 1. [Tonyuenue 06.09
THJIPOKCH/IA ITUHKA U
UCCIICIOBAaHHE €TO
CBOJICTB.
3. Ilepmomuueckuii 3aKOH U IEPUOINYECKAS CHCTEMA 2. MopaenupoBaHue 09.09
. . Menneneesa. ITOCTPOEHUS
[Tepuoauueckoit
CUCTEMbBI XHMHYSCKUX
anemenToB . U.
Meneneesa.
4, Xumudeckass OpraHu3alMs KUBOH W HEXKUBON 13.09
TIPUPOJIBI.
5. Knaccuduxanus XuMudeckux peaxiuii. Habop peaktuBoB 3. 3amemienue xene3om | 16.09
MeIH B pacTBope
cynbdara menu (II).
6. TloHsATHE O CKOPOCTH XUMHUYECKON PEAKIIHH. [Tpubop s 4. YcI10BUs, BIUAIOIINAE 20.09
WJLTIOCTPAIUH Ha CKOPOCTh
3aBHUCHMOCTH XUMHUYECKOU PEaKIIHH.
CKOPOCTH
XUMHUYECKOU
PEaKIuu OT yCIOBHA,
Ha0bOp PEaKTHBOB
7. Bxoanoit koHTponb. KontponbHas padora Nel 23.09
8. Karanmzaropsr. Habop peaktnBoB 5. Pa3noxxenune 27.09
MepPOKCHIa BOJIOPOA C
MTOMOIIBIO OKCHUIA
mapranna (IV) u
KaTajasbl.
9. OO6oOmaroNHit ypok 30.09
10. Pemrenne 3amau 04.10
2 MeTtaJuibl 12




11. Tlono>keHre METaIOB B IEPUOJUICCKON CHCTEME 07.10
xuMHYeckux oajemeHToB .M. Menaeneena.
Du3nyecKue CBONCTBA.
12. Xumnueckue cBoiicTBa MeramwioB. Kopposus Jaruuk HanpspkeHusi, | 6. B3aumoneiictBue 11.10
MeTaiioB. CIiiaBsbl. HabOp peaKkTUBOB pPacTBOPOB coJIei ¢
METaJUIaMHU.
13. Meraimet B mpupoge. OOmue cmocoObl  ux 7.  Osznakomsienue ¢ | 14.10
MOJIyYCHUSL. pyJaMu jkesesa.
14. O6mas xapakTepucTUKa 3JIEMEHTOB IJIABHOMN 18.10
noArpynnsl | rpynmnsl.
15. CoeauHenus ENOYHBIX METAIIOB. Jatuuk 8. OxpammBanue 21.10
AIIEKTPONPOBOIHOCTH, | MJIAMEHU COJISIMU
HabOp peaKkTUBOB IEJIOYHBIX METAJIJIOB.
16. O0mas xapakTepuUCTUKa SJIEMEHTOB TIJIaBHOU 25.10
noarpynns! |l rpynns.
17. CoequHeHns MIET0YHO3EMEIBHBIX METAILIOB. Jatamk 9.Ilonyuenue 28.10
AIIEKTPONPOBOTHOCTH, | TUAPOKCHIA KaJdblUi H
HaOOp pEeaKkTUBOB UCCIIeIOBaHHE ero
CBOMCTB.
18. Ypok — npoekT. ATIOMUHUI. 08.11
19. CoenuHenus afOMUHUS. Habop peaktuBoB 10. INomy4enue 11.11
THJIPOKCH/IAa ATFOMUHUS U
UCCIIIOBAaHHE €TO
CBOMCTB.
20. XKeneso. HaGop peaktuBoB 11. B3aumoneiictaue 15.11
JKeJes3a ¢ COJISTHOM
KHCJIOTOM.
21. CoennHeHHs xKemnesa. Habop peaktuBoB 12. Tlony4enune 18.11
rupokcuioB xenesa (I1)
u (III) u n3yuenue nx
CBOMCTB.
22. KontponbHast pabota 1o Teme: «MeTauibiy. 22.11
IIpakTukym 1. CBoiicTBa METAJVIOB H MX COCMHEHMIT 24
23. Pemrenue SKCcriepuMEHTATBHBIX 3a7a4 Ha 25.11
pacrio3HaBaHUE U MOJIy4YeHHE BEIIECTB.
24. Perienue 3KCIIepUMEHTAIBHBIX 33]1a4 Ha 29.11
pacrio3HaBaHUE U MOJIy4YEHHE BEIIECTB.
HemeTabl 23 4
25. O0miast XxapaKTepUCTHKA HEMETAJLIOB. 02.12
26. X¥MHYECKHE CBOMCTBA HEMETAIIJIOB. 06.12
27. Bogopo. HaGop peaktuBoB 13. Tlonmydenue u 09.12




pacrio3HaBaHUEC

BOJIOpPOJIA.
28. Bona. 14. UccnenoBanue 13.12
MIOBEPXHOCTHOTO
HATSDKEHUS BOZBI.
15. O3nakomiieHue ¢
COCTaBOM MUHEPAIbHOU
BOJIBI.
29. Ypox — npoekT. ["ajoreHs!. 16.12
30. CoenuHeHUs TaJIOT€HOB. JlaTuuk 16. KayecTBennas 20.12
xJopua-uoHoB, Habop | peakius Ha rajJoreHu-
pPEaKTHBOB VOHBI.
31. Kucnopon. Habop peaktuBoB 17. llonyuenue u 23.12
pacro3HaBaHHe
KHCJIOPO/Ia.
32. Cepa. Habop peaktuBoB 18. Topenme cepsl Ha | 27.12
BO3/yX€ U B KHCIIOPOJIE.
33. CoennHEHUS CEPHI. Habop peaktuBoB 19. CpoiictBa 13.01
pa30aBICHHON CepHOI
KHCJIOTHI.
34. CepHast KUCIIOTa KaK OKUCIUTENb. Hatuuk 17.01
AIIEKTPOIPOBOTHOCTH,
Ha0Op peakTUBOB
35. A30T. 20.01
36. AMmuak. Coiau aMMOHHUS. Jatunk 20. Uzyuenue cBOiCTB 24.01
AIIEKTPONPOBOTHOCTH, | aMMHUAKa.
HabOp peakTUBOB Pacrnio3naBanue coineit
aAMMOHWSL.
37. Okcunsl a3oTa. A30THASI KHCJIOTA. JaTtamk 21. CsoiictBa 27.01
HUTpPAT-UOHOB, HA0Op | pa30aBIEeHHON a30THON
PEaKTHBOB KHCJIOTHI.
38. ®octop u ero coeqHEHUS. HaGop peaktnBoB 22. Pacno3naBanue 31.01
docdaros.
39. Yraepon. 23. I'openue yris B 03.02
KHCJIOPOJIe.
40. Ypok — npoekT. OKCUJBI yTiieposa. 07.02
41. YronbHast KUCIOTA U €€ COJIH. HaGop peaktuBoB 24. CeoiictBa yromwHo# | 10.02
KHCJIOTBI U €€ COJIEH.
42. Kpemumii. 14.02
43. CoeHEHUS! KPEMHUSI. HaGop peakTtuBoB 25. [lonmyuenue 17.02

KPEMHEBOW KUCIIOTHI 1




M3y4CHHE €€ CBOMCTB.

44. CunukaTHas IPOMBIIUIEHHOCTbD. 21.02
45. Pemienue 3amau no reme: «Hemeramibiy. 24.02
46. Pemenne 3agau no teMme: «Hemeramisy. 28.02
47. O606menue o teme: «Hemeramsy. 03.03
IIpakTukym 2. CBoiicTBa cOeIMHEHHII HEMETAJLII0B 34 07.03
48. PerieHne SKCIEPUMEHTANIBHBIX 33/1ad IO TEMe Habop peaktuBoB 10.03
«[loxarpyrmma rajoreHoB.
49. PerieHre HKCIEPUMEHTANBHBIX 3a/a4 IO TEME Hab6op peaktuBoB 14.03
«[lonarpymnma kucinopomay.
50. [Tomyyenue, cobupaHue u pacro3HaBaHUE Ta30B. Ha6op peaktuBoB 17.03
IlepBoHayaibHBIE CBeIeHUSI 00 OPraHUYeCKUX 8u
BelecTBax
o1. Ilpenmer opranuueckoit xumuu. [IpenenbHbie 21.03
YTJIEBOJOPOIBI.
52. HenpenenbHbIE YTII€BOJOPOIHI. 24.03
53. Ypok — npoekT. CupThI. 04.04
54. KapOoHOBBIE KHCIIOTHI. 07.04
55. XKupswl. 11.04
56. ['mroko3a. 14.04
57. Ypok — npoekTt. benku. 18.04
58. O6o6menne mo Teme: «llepBoHavanpHBIE 21.04
CBEJICHHSI 00 OPraHUYECKHIX BEIIECTBAX)
O000menne 3HAaHUH 10 XHMHH 32 KYPC OCHOBHOH 104
IIKOJIbI.
59. Ilepuonnueckuii 3aKOH U MEPUOINYECKAs CHCTEMA 25.04
J. . Menneneena.
60. Buasl XUMHYECKHUX CBSI3EM. 28.04
61. TUNbI KPUCTAIUIMYECKHUX PEIIETOK. 02.05
62. OKHCITUTENBHO-BOCCTAHOBHUTEIIBHBIE PEAKITHH. 05.05
63. CBoiicTBa OKCUIIOB ¥ OCHOBAHMUIA. 12.05
64. CBOHCTBa KHCIIOT M COJICH. 16.05
65. 'omoBast KOHTpOJIbHAS paboTa. 19.05
66. AHamn3 KOHTPOJIBHOU PabOTHI. 23.05
67. Pemenue 3amauy. 26.05
68. O6o0maroNHii ypoxK. 30.05
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