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IHosicHuTe/IbHAA 3aNIUCKA
Pabouas nporpamma yueOHOro Kypca XuMuu Juist 9 Kiiacca cocTaBieHa Ha OCHOBE:
®denepanabHOro rocyJapcTBEHHOTO 00pa30BaTENBLHOTO CTAHapTa OCHOBHOIO 00111ero oopaszoanust PO ot 17.12.2010 Nel897;

[IpumepHO# TporpaMMbl OCHOBHOT'O OOIIIEro 0Opa3oBaHus 0 XMMHUHU U TPOrpaMMBbl K ydeOHUKaM 1o XuMuu 11t 8-11 kiiaccos
oO1eoOpazoBarenbHbIx yupexaeHui aptopoB H.E.Ky3uenosoii, I.M.Turosoii, H.H.I'apa( M.; Benta-I"pad)

CornacHo aeiictBytomemy basucHoMmy yueOHOMY IIaHy pabouasi mporpamma Jiis 9 Kiacca mpearycMaTpuBaeT 00ydeHHEe XUMUH
B 00beMe 2 4acoB B Hefento (0a30BbIi YPOBEHB).

Y4e0HO — METOANYECKUN KOMIUICKT:
H.E.Ky3nenosa, U.M.TutoBa, H.H.I'apa. Xumus. 9 xnacc. - M.: Benrana-I'pad. 2019

3alauHUKA:
H.E.Ky3nenosa, A.H.JIépkun. 3agaunuk mo xumuu. 9 kiacc. - M.: Benrana-I'pad.2020

[Ipenmer xumuu crnenupuyeH. Y CHENIHOCTh €r0 U3YUYeHHs CBS3aHa C OBIAJCHUEM XUMHUYECKHUM SI3BIKOM, COOJIIOICHHEM
TEXHUKWA OE€30MaCHOCTH TPHU BBINOJIHEHUH XHUMHYECKOTO HKCIIEPUMEHTa, OCO3HAHWEM MHOTOYMCICHHBIX CBA3€H XUMUU C
IPYTUMU MPEIMETAMMU.

Leas Kypca - BOOpYKEHHE y4YalIUXCs OCHOBAMU XHMHMYECKHX 3HAHWM, HEOOXOAMMBIX [JIsi TOBCEIHEBHOW >KHM3HHU,
IIPOU3BOJICTBEHHOU JESATENBHOCTH, MPOAOIKEHUS 00pa30BaHusl, MPABWIHLHOW OPUEHTAIIMH W TIOBEJACHUH B OKpYKaroOIIeH cpee,
BHECEHHE CYILIECTBEHHOI'O BKJIaJa B Pa3BUTUE HAYYHOTO MUPOIIOHUMAHUS yUalIUXCsl.

B naHHOW mporpaMMe BbIpaK€Ha T'YMAaHUCTHUYECKAss M XUMHUKO - SKOJIOTMYECKas HaIlpaBIICHHOCTb U OpHEHTAlus Ha
pa3BuBaroniee oOyueHue. B Heil oTpakeHa cUCTEMa Ba)KHEWIIMX XUMHUYECKUX 3HAHWM, PacKpbiTa pojib XUMHHU B MO3HAHUU
OKPY)KaIOUIEro MHUpa, B TMOBBIILICHHUH YPOBHS MATEpHAIbHOM >XKM3HM OOIIECTBA, B PA3BUTUU €r0 KYJIbTYphl, B PEUICHUU
BOKHEHIITNX MPOOJIEM COBPEMEHHOCTH.

3apaum Kypca:

" BOOPYKHUTH yUYalTUXCsl 3HAHUSIMA OCHOB HAayKH W XHUMHYECKOW TEXHOJOTHH, CIIOCOO0aAMU MX  JOOBIBaHUS, MepepaboTKu U
MIPUMEHEHUS;
" pPACKpBITh POJIb XHMHUH B TTO3HAHWW TMPUPOABI M 00ECIICUCHNHU JKU3HU OOIIeCTBa, MOKA3aTh 3HaUYE€HHUE OOIIETO XUMUYECKOTO



oOpa3oBaHus 151 NPABUIIBHOW OPUEHTALIUU B KU3HU B YCIOBUSAX YXYJIUIEHUU HKOJIOTMYECKON 0OCTaHOBKU;
" BHECTH BKJIAJ B Pa3BUTHE HAYYHOTO MUPOIIOHUMAHUS YUCHUKA;
" DPa3BUTh BHYTPEHHIOIO MOTHUBALIMIO YYEHHUSI, TOBBICUTh UHTEPEC K MO3HAHUIO XUMUU;
" DPa3BUTh IKOJIOTUUYECKYIO KYJIbTYPY YUaIIHXCS.
JlanHas mporpamMma OpUEHTHUPOBaHa Ha 00111e00pa30BaTENbHbIE KIACCHI.

I[loMMMO OCHOB HaykH, B COJEpKaHHWE MPEAMETAa XUMHs BKIIOYEH pAJ CBEACHHW 3aHUMATEIBbHOIO, MCTOPUYECKOrO,
IPUKIAJHOTO XapaKTepa, COACHCTBYIOIIMX MOTHUBALIMM YYEHUS, PA3BUTHIO MO3HABATEIbHBIX MHTEPECOB M PEUICHUIO IPYTHUX
3a/1a4 BOCTIUTAHUS JTUYHOCTH.

B nporpamme peann3oBaHbl CIEIYIONIME HAPABICHUS:

" TYMaHHU3allUU COAEPKAaHMS U IIPOLIECCa Er0 YCBOEHHS;

" HKOJOTHU3ALMU Kypca XUMUHU;

" JMHTErpaluy 3HAHUN U YMEHUMU;

" [I0CNIEJ0BATENILHOIO Pa3BUTHS M YCIOKHEHHUS y4eOHOTO MaTepHalia i CoCOOOB €ro U3y4eHUsl.

AKTYyanbHOCTh: B CUCTEME €CTECTBEHHO-HAYYHOT0 00pa30BaHMs XUMUS KaK y4eOHBIN MpeAMET 3aHUMAET Ba)KHOE MECTO B
MO3HAHUM 3aKOHOB IPHUPOJABI, B MaTepUaIbHOW >KU3HM OOLIECTBA, B PELICHUM TIJIOOAJbHBIX IPOOJIEM YelOBEYeCTBa, B
(opMuUpOBaHUYU HAYYHON KapTHHBI MHUPA, a TAK)KE B BOCIIMTAHUU IKOJIOTUYECKOMN KYIbTYpPBI JTHOIEH.

Xumusi Kak y4eOHbIM NpeaMeT BHOCUT CYIIECTBEHHBIN BKJaJ B Hay4HOE MHUPOINOHHMAaHUE, B BOCIIUTAHUE M Pa3BUTHE
yyaliuxcsi; MpU3BaHAa BOOPYKUTh YYalIUXCS OCHOBAMM XUMHUYECKUX 3HAHHUM, HEOOXOAMMBIX JUJIsI NMOBCEIHEBHOM >KHU3HH,
3aJI0KUTh (DYHAAMEHT JUIs JaJbHEHIIEro COBEPLICHCTBOBAHMS XMMHUYECKMX 3HAHMM KaK B CTaplIMX KiaccaxX, Tak U B APYTUX
y4eOHBIX 3aBE/ICHUAX, a TAK)KE IPAaBUILHO COPUEHTHPOBATH MOBEICHUE YUAILUXCS B OKpY KaloIIeH cpee.

B copepxanuu maHHOrO Kypca IPEACTABICHBI OCHOBOIIOIATAKOIIME XMMUYECKUE TEOPETUYECKUE 3HAHMS, BKIIIOYAIOLIUE
U3YYEHHE COCTaBa U CTPOECHUS BEIIECTB, 3aBUCHUMOCTH UX CBOWCTB OT CTPOEHHs, KOHCTPYMPOBAHHE BEIIECTB C 3aJaHHBIMU
CBOMCTBAMH, HCCIICIOBAHME 3aKOHOMEPHOCTEM XMMHWYECKUX NPEBPAIICHUN M IIyTEH YNPABICHUS UMHU B LEIAX IOJYYCHUS
BEILIECTB, MATEPUAJIOB, JHEPTHUH.

[TpuHLKIIBI OOYyUYEHUS! XUMHH, MOAXOJbI K ONPEICICHUI0 COACPXKaHHUS KypCOB XMMHH, IOCIEI0BATEIbHOCTh H3JI0KEHUS
Marepuajia, METOJbl U CpPEACTBAa OOYYEHHs, OpPraHHU3alUs YPOKOB XHUMHH, KOHTPOJb YCBOEHHs 3HAHWM paccMaTpHUBAaeTCs B
METOJUKE O0OyUYEeHUS] XUMUHU.

B nporpamme u yueOHUKE peann30BaHbl CIEAYIOIMINE IPUOPUTETHBIE UACH:



['ymaHu3amuss — ¢ e€ mo3uiuil oOydaroniuiicss — 3TO BbICHIAasl LIEHHOCTb, IIKOJAa — cpela, oOecleyuBaromias YCJIOBHS IS
MOJIHOLICHHOTO Pa3BUTHSL OOYYEHHUS, pa3BUTUSA JUYHOCTH U WHIAUMBUIYAJIBbHOCTH oOOywaromierocs. Baxneitmeit 3amaueit
TYMaHU3aIUU YUYCHHUS SIBJIICTCS CO3HATENIHHBIN BRIOOP CBOEH MHIUBUAYAIIBHOM 00pa30BaTEeIbHOM TPACKTOPHH.

Nuterpanus — HampaBieHa Ha YIUIOTHEHUE U MUHUMU3AIMIO COACPKAHUS, YKPEIUICHUE NUIAKTUYECKUX €IUHUIl U pacIIupeHue
I10J151 TBOPUYECKOM AEATEIBbHOCTH.

O06o0011eHNe U cUCTeMaTU3alusl — HalpaBjeHa Ha YIUIOTHEHHE TEM Kypca M yMEHUsI MPUMEHSTh MHTErPUPOBAHHBIC 3HAHUS HA
IpPaKTHUKE.

dyHIaMeHTaIu3ausl 1 METOJO0JOTU3AIUS — YUUTHIBACTCS TEOPETHKO-IKCIIEPUMEHTAIBHBIN XapaKTep HAYKH M PACKPBIBAIOTCS
METO/bI UCCIICIOBAHUSI BEIIECTB, CIIOCOOBI JEUCTBHUM K UX MPUMEHEHUIO. 3aJJaHUs METOJI0JIOTMYECKOTO XapaKkTepa BKIIOYEHBI B
TEKCThl YYCOHMKOB U B CUCTEMY CAMOCTOSITEJIbHON Pa0OThl 00yUYarOIITNXCS.

DKOJIOTU3aIMs — KOJIOTUYECKasi HAMIPaBICHHOCTh MPEeIMETHON 00s1acT «XUMHUS» PACKPBIBAET OCHOBHBIE MPOOJIEMBbI HKOJIOTHH,
CBSI3aHHBIC C XUMUEH, YyTHU UX PEIICHUS, POJIM XUMHUUECKON HAYKH U TIPOU3BOICTBA.

[IpakTryeckass HampaBJICHHOCTh — BBIJCICHBI TPHUKIAIHBIE CUCTEMBbl 3HAHHM, CICHHAIbHBIC TJIaBbl JJis OoJjiee IOJHOTO
PacCKpbITUS W 000OIICHUS MPAKTUYECKOI0 Marepuasa, MoKa3aHbl 3HAYCHHUE, TEXHOJIOTUHU TOTyYeHUs] U TPUMECHEHHUE BEILIECTB B
KU3HU YEIIOBEKa.

CucremMa KOHTPOJISI ¥ OIIEHKM Y4EOHBIX JOCTHKEHHH ydalluxcs MO0 XUMHH: B CBOEW paboTe MCHOJIB3YI0 OOIICTPUHSTHIE
BUJIbI KOHTPOJIS — TEKYLIUW, TEMAaTUYECKUI M TECTOBBIN, a TAKKE€ pPa3HOYPOBHEBYIO JMATHOCTUKY, YTO TMO3BOJSET HE TOJBKO
OTIPEJICNINTh, KAKOW pe3ysbTaT JOCTUTHYT MPHU U3YyYEHUU MaTepuana, Ho U 0oJee MOJHO U CBOEBPEMEHHO BBISIBUTH OCHOBHBIC
poOeIbl B 3HAHUSX U YMEHUSX YIYCHUKOB, a TAaK)Ke CIUIAHUPOBATH PabOTY MO WX KOPPEKIIHH.

C camoro Hauana M3y4€HHUs] TEMbl YUCHHKH 3HAIOT, HA KAKOM PEe3ylbTaT OHU JOJKHBI BBIMTH, @ CUCTEMA JO3UPOBAHHBIX
JIOMAIIIHUX 33JJaHU TTOMOTAET KaXJA0My peOCHKY TOCTHYb KOHKPETHOM IEH.

HoBbie opueHTHpbl 00pa3oBaTEIbHON MOATOTOBKHU YYaIlUXCS ONPENSIWIN HM3MEHEHHUS B COJIEpPKAHUM KOHTPOJS HX
y4eOHBIX JOCTH)KCHUH.

B Hacrosimiee Bpemsi HCMOJIB3YI0 YPOBHEBYIO JMArHOCTUKY YYE€OHBIX JOCTHKEHUW HIKOIBHUKOB (ypoBHH A, B, C),
KOTOpasi TO3BOJISIET B U3BECTHON Mepe TOBOPUTH 00 OILIEHKE MPEMETHOW IPaMOTHOCTH ydammxcs (YpoBeHb A) U OmpeeeHUH
UX OpeaIMeTHON KoMieTeHTHOCTH (ypoBHU B u C).

Pemenune mpo6iemMbl KOHTPOJIS U OTIEHKH YYEOHBIX TOCTIKCHHH yJalIiuXcs Ha COBPEMEHHOM dTarle Pa3BUTHS 00IIeCTBa HE
MOXET YCTEIIHO OCYIIECTBISATHCS 0€3 UCMOIB30BaHUs CPECTB HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (UKT).



C axtuBHbIM wucnosb3oBanueM WKT pacmumpuinch BO3MOXKHOCTH pealu3aluy MPEAMETHBIX TECTOB. DJIEKTPOHHbIE
TECTUPYIOIINE KOMIUIEKCHl MOKHO BHEJIPAThH HA 3aHATHUSIX:

* NP U3YYEHHH HOBOTO MaTepHajia — TECTOBbIE 3aJaHUSl CTAHOBSTCS ONEPATUBHOM «OOpPAaTHOM CBSA3BIO» MO YCBOCHHIO

yYalIUMUCS OT/AENbHBIX YY€OHBIX 3JIEMEHTOB COJIEPKAHUS;

* [IpU PEILIECHUH 3a/1ay;

* MpU MPOBEACHHUH JTA0OOPATOPHBIX pabOT — TecToBass (popmMa KOHTPOJIS MO3BOJSET OBICTPO OLEHUTH TEOPETUUYECKYIO U

NPAKTUYECKYI0 TOTOBHOCTh YYAlIUXCSA K BBINOJIHEHHUIO SKCIIEPUMEHTAa M OCYUIECTBUThH aKTYaJU3alMI0 HEOOXOAMMBIX

3HAHUU U YMEHUH;

* IPY IOBTOPEHUU U 3aKPEIJICHUH y4eOHOT0 MaTepHaa;

* IIPU IPOBEJICHUH 3a4€TOB.

Peanuzanusa KT B TecTupoBaHUM 1TO3BOJISET:

* MIOBBICUTH OOBEKTUBHOCTH KOHTPOJIS;

* OCYILIECTBUTHh ABTOMATU3UPOBAHHYIO 00pabOTKY pe3yJIbTaTOB TECTUPOBAHMUS;

* pa3HOOOpa3uTh (HOPMBI TECTOBBIX 3aJaHUM;

* MHJIMBHIYaJIM3UPOBATh NPOLENYPY TECTUPOBAHUS;

* YOPOCTUTB U YCKOPHUTH OPTaHU3ALHUIO IPOBEAECHUS TECTUPOBAHHS;

* YCTPaAHUTh OMHUOKH MpHu 00pabOTKe Pe3yIbTaTOB;

* COXPaHUTb PE3YNbTATHl TECTUPOBAHMSI, IPOBECTH UX aHAJIU3;

* Y3HaTh YYEHHUKY CBOI pe3yJbpTaT Cpa3y, a HE IO MPOLIECTBUH HEKOTOPOI'O BPEMEHH.

Otan TECTUPOBaHUS MO Y4eOHBIM »HJIEMEHTaM COJAEpXKaHUS NpearojaraeT pealu3aluio Kak oOydaroulero, Tak Hu
KOHTPOJIUPYIOLIEr0 TECTUPOBAHUS.

OOyuaromiee TECTUPOBAHUE MO3BOJIAET YYEHHMKY pa3o0paThCsi B IMEPBOHAYAIBHBIX MOHATHSIX H3Yy4aeMOIro BOIIpOCa:
BBISICHUTD, YTO UMEHHO UM IOHSATO HEMPABUJIBHO, U B JAIbHEUIIIEM UCIIPaBUTh OIIMOKH.

KonTponupyroiee TecTupoBaHre MO yYEOHBIM 3JIEMEHTaM COJIEPKaHUs TO3BOJISET YUUTEIIO ONMPEEIUTh, KaKNe UMEHHO
CTPYKTYPHBIE €IUHUILBI CTaHIAApTa HE YCBOEHBI JAHHBIM LIKOJBHHKOM, a TaK)K€ KayeCTBO YCBOEHUS COJEPKATEIbHOW JIMHHUU
KJ1acca B 1I€JIOM U BOBPEMS CKOPPEKTUPOBATh yUeOHBIN MPOLIECC.

[TonroToBka yyamuxcs K MTOTOBOM aTTECTAllMM HAYMHAETCS HA 3TOM 3Talle, KOI/la y4uTelb OTpabaThIBaeT C yJallUMHUCS
y4eOHBIN AJIEMEHT COJEpKaHHUs U3y4yaeMOro MaTepHaa.



JI1s1 ©TOrOBOro TeCTUpOBaHUA 3afaHui ypoBHsA C HE IpeaHa3HA4YeHa HU OJHA KOMIIBIOTEpHas MporpaMma. BeimonHeHue
3a1aHUM ATOTO YPOBHS CJIOKHOCTH MPENYCMATPUBAET YMEHNE PEIIATh KaK TUIOBBIE, TAK U HECTAHAAPTHBIE 3a1aun. W MOCKOIBKY
YUYEHUK MOXKET IPEJIOKUTh COOCTBEHHBIN OPUTMHAIBHBIN CIOCOO PEIICHUS WM JOMYCTUTh OIIMOKY TOJBKO B MaT€MaTUYECKUX
pacderax, TO, UCXOJs M3 MPUHLUIA 1eIeCO00Pa3HOCTH, ATOT 3Tall KOHTPOJS 3HAHUM CIeAyeT MPOBOJIUTH B TPAAUIIMOHHOU
(dopMme, YTOOBI yUUTENb MOT Pa300paThCs B CYyTH AOMYIIEHHBIX OIIMOOK U AaTh HEOOXOAUMBIE MOSCHEHUS YUCHUKY.

.JII/I‘IHOCTHI)IC, METANIPCAMETHBIC, IIPCIMETHBIC PE3YJIbTATbI OCBOCHU XUMMHWHA:

B xone mpenomaBanus xumuu, paboyas mporpamma ImpeaycMaTpuBaeT (GOpMHUPOBAHUE Y yUAITUXCSl O0IEeyYeOHBIX YMEHUN
Y HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JACATEILHOCTH U KIIFOUEBBIX KOMIICTCHITUH.

B »TOM HampaBieHuM TpHOpUTETAMU JJIsi YYEOHOro mpeaMera «XHMHs» Ha CTYNEHHM OCHOBHOT'O 0OIIEero oOpa3oBaHMUs
SIBJISIIOTCS: WCIIOJIb30BaHUE JIJII TIO3HAHUS OKPYKAIOIIEro MHpa Pas3IMUHBIX METOJ0B (HAOJIOJICHHS, W3MEPEHUS, OIIBITHI,
HKCIIEPUMEHT); MPOBEICHUE MPAKTUUECKUX U JIA0OPATOPHBIX pabOT, HECIOKHBIX IKCIIEPUMEHTOB U OMMCAHHE MX PE3YIbTATOB;
UCIIOJIb30BaHUE PA3UYHBIX MCTOYHUKOB MHGOPMAIMK JUIsl PEIIeHUs MO3HABaTENbHBIX 3a/1ad; COOJI0OJEHHEe HOPM M IpaBMII
MOBE/ICHUS] B XUMHUYECKHUX J1ab0paTOpusiX, B OKpYKAIOLIEH cpelie, a TAaKkKe MPaBHII 3lI0pOBOr0 00pasa >KU3HHU.

JlesiTenbHOCTh  00PA30BATENIBHOTO YUYPEXKIEHUS B OOYYEeHHMM XUMHUHM JOJDKHA OBITh HalpaBjieHa Ha JIOCTHXKEHHE
00y4YarOIMMHUCS CIEIYIONIUX TUYHOCTHBIX PE3yIbTaTOB:

1) B IEHHOCTHO-OPUEHTAIMOHHON cepe — UyBCTBO FOPJOCTH 32 POCCUHUCKYIO XMMUYECKYIO HayKy, TYMaHU3M, OTHOIIICHUE
K TPyAY, UEIEyCTPEMIEHHOCTH;

2) B TpyZ0BO# chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JlalibHEHIIIEH 00pa30BaTeIbHON TPACKTOPHH;

3) B TMO3HaBaTEeNbHON (KOTHUTUBHOM, WHTEJUICEKTyallbHON) cdepe — yMEHHE YIpaBlisiTh CBOCH IM03HABATEILHON
NEATENbHOCTBIO;

4) dopMupoBaHHE XUMHUKO-IKOJOTHYECKOW KYyIbTYpbI, SBISAIOMICHCS COCTaBHOW YacThlO SKOJOTUYECKOW M OOIIeH
KYJbTYpPbl, U HAYyYHOTO MUPOBO33PEHUS;

5) yMeHUe OLIEHUBATh CUTYALIUIO U OTIEPATUBHO IPUHUMATH PEILICHHUS;

6) pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKHUX 3a/aY.

MeranpeIMeTHbIMU PE3yJIbTATAMU OCBOEHHUSI BBITYCKHUKAMU IIKOJIbI IPOrPaMMBbI IO XUMUU SIBJISIFOTCS :



1 )ucronp30BaHNE YMEHUM U HABBIKOB PA3IMYHBIX BUJIOB MIO3HABATEIHLHOW JCATEIHPHOCTH, IPUMEHEHHE OCHOBHBIX METOOB
MO3HAHUSA (CHCTEeMHO-WH()OPMAIIMOHHBIA aHaJIN3, MOJCIUPOBAHUE) [JI W3Y4YEHUS PA3IMYHBIX CTOPOH OKpPYKaIOMIeh
JICHCTBUTEIBHOCTH;

2)HCTIONB30BAaHUE OCHOBHBIX WHTEIUICKTYAJBbHBIX ONEpanuii: (GOpMyJIUpOBaHHWE TUIIOTE3, aHAJIW3 W CHHTE3, CPaBHCHHE,
000011IeHre, CHCTEMAaTH3AIIHSI, BRISIBIICHUE TPUIMHHO-CIICACTBEHHBIX CBSA3CH, TIOUCK aHAJIOTOB;

3)yMeHue TeHepUPOBaTh HJICH U ONIPECIISATh CPEICTBA, HEOOXOAMMBIC ISl MX PealTU3alliy;

4)ymMeHure onpeeiaTh SN U 3aJ1a4u ACATCIBHOCTH, BRIOMPATh CPEICTBA PEeATTU3AIMH [IEJTM U IPUMEHSTh UX Ha MTPAKTHKE,

5)ucrnosib30BaHUE PA3TMYHBIX HCTOYHUKOB IS MTOJTYYCHUS XUMHUYECKOW HHPOPMAIIHH.

[TpenMeTHBIMU PE3yIbTaTaMH OCBOSHUS BBIMTYCKHUKAMU OCHOBHOMW IITKOJIBI TPOTPAMMBI T10 XUMHH SIBJISTFOTCS :

1.B no3HaBaTenbHOM chepe:

® JaBaTh ONPEJCICHUS M3YYCHHBIX MOHSATHH: BEIIECTBO (XMMHYECKUH 3JIEMEHT, aTOM, MOH, MOJICKYJa, KpPHCTaUTHYecKas
pelIeTKa, BEIIECTBO, MPOCTBIE M CIIOXKHBIC BEIICCTBA, XUMHUYECKas (opMyia, OTHOCHUTEIbHAs MOJICKYJSIpHAsS Macca,
BaJICHTHOCTb, OKCHJIBI, KHUCJIOThI, OCHOBAaHHMS, COJIH, aM()OTEPHOCTh, UHIUKATOP, NEPUOINICCKUN 3aKOH, IEPUOTHYSCKAs
CHUCTEMa, H30TOIbl, XUMHUYECKas CBS3b, JJICKTPOOTPUIIATCIBLHOCTh, CTCICHb OKHCIICHHUS, JJICKTPOJIHUT), XUMHUYCCKas
peakuus (XMMHYECKOE ypaBHEHHE, T€HETHYECKasl CBA3b, OKUCIIEHHUE, BOCCTAHOBIICHUE, DJIEKTPOIUTUYECKAS JUCCOIMALIHS,
CKOPOCTb XMMHUYECKOM peaKIlim);

® ONUCHIBATH JEMOHCTPAIIMOHHBIE U CAMOCTOSITENIbHO MPOBEAEHHBIE IKCIIEPUMEHTHI, UCTOJIb3YS JIs ATOTO0 €CTECTBEHHBIN
(pycckuii, poJTHOM) A3bIK U SI3bIK XUMUHU;

® ONKUCHIBATh U PA3INYaTh W3YUYEHHBIE KJIACCHl HEOPTAaHMUYECKUX COCIMHEHMM, TPOCTHIC U CIIOKHBIC BEIIECTBA, XUMUUYECKUE
peakuuu;

e KiIacCU(DHUIIMPOBATH U3yUYEHHBIE OOBEKTHI U SBJICHHUS;

e Ha0MIOAATh JEMOHCTPUPYEMBIE U CAMOCTOSATEIHLHO TTPOBOAMMBIC OTBITHI, XUMUUECKHE PEAKIIMHU, MMPOTEKAIOIINE B IPUPOC
U B OBITY;

® JenaTh BBIBOJBI M YMO3AKIIOUEHHUS W3 HAONIOACHHWM, M3YYCHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH, MpPOTHO3HPOBATH
CBOMCTBA HEM3YUCHHBIX BEIIECTB MO0 AHAJIOTUH CO CBOMCTBAMU U3YUCHHBIX;

® CTPYKTYpPUPOBATh H3yUYCHHBIN MaTEpHAT U XUMHIECKYIO MHPOPMAIIHIO, TIOTYYCHHYIO U3 IPYTUX HCTOYHUKOB;

® MOJCIUPOBATH CTPOCHHE aTOMOB DJIEMEHTOB MEPBOTO — TPETHETO MEPHOJOB (B paMKax M3yUEHHBIX TMOJOXKECHUH TECOpUU
D.Pesepdopaa), ctpoeHre MPOCTEHIITUX MOJICKY L.

2.B 1IeHHOCTHO-OpHUEHTAIlMOHHOM cdepe:



® AQHAIM3HMPOBATh U OICHUBATH MOCIEACTBHS IS OKpPY)Kalomed cpenbl OBITOBOW M IMPOW3BOJCTBEHHOW 1EATEIHHOCTH
YeJI0BEKa, CBSI3aHHOM C epepabOTKOM BEIIECTB.
3.B tpynoBoii chepe:
® TIPOBOJIUTH XUMHUUYECKUN IKCIICPUMEHT.
4.B cepe 6€30maCHOCTH KUZHEACATEILHOCTH:

® 0Ka3bIBaTh MEPBYIO TIOMOIIL NIPH OTPABJIICHUIX, 0)KOTaX M JPYTUX TpaBMaX, CBSI3aHHBIX C BEIISCTBAMH M JIA0OPATOPHBIM
000py/I0BaHHEM.

Conep:xanue y4eOHOro nmpeamera

9 kiacc
(24 B HExemt0, BCcero — 684)

IloBTOpEeHHEe HEKOTOPBIX BONPOCOB Kypca HeOpraHuveckoil xumuu 8 kiaacca (24). XuMUYECKHE 3JIEMEHTHI U UX CBOMCTBA.
Ilepuoanyeckuii 3akOH. 3aKOHOMEPHOCTH HW3MEHEHHSI CBOICTB AJIEMEHTOB B IlepuoAax u rpynmnax. OTHOCUTEIbHas
3JIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb OKUCIECHUS. BaJeHTHOCTh. THUMBI XMUMHUYECKOW CBSI3U. THUIIBI KPUCTAINIMYECKHX PEIICTOK.
Ceenenust o coctane (001IHe POPMYIIBI COCTaBa) U HOMEHKIIATYPE OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUH.

Hemonctparuu. 1. O6Gpa3iibl HEOPraHUIECKUX COSTMHEHHM. 2. Moenu KpucTaindeckux pemeTok. 3. OmnbIThI, pacCKpbIBAIOIIHE
B3aMMOCBSI3b CTPOCHUSI U CBOMCTB: a) BO3TOHKA Ho/a; 0) HarpeBaHue HadTadMHa M KBaplla;, B) HAarpEBaHHWE CEPhI U TTOBAPEHHOMN
conu. 4. Kommiekt komorpamMm u cinaiiioB « OCHOBHBIC TIOHATHS XUMUN.

JlaGopartopHsIii onbIT. PaboTa ¢ 0O6pa3naMu OKCHIOB, COJIei, KHCIOT, OCHOBAaHHM.

XumMnueckne peakiiuu B cBeTe Tpex Teopuid xumum (34) DHepreTuka XMMHUUYECKUX MpEeBpallleHuil. DHTanbenud. TernnoBoil 3¢
dexkT xumudeckux peakmnuii. Tepmoxumudeckue ypaBHeHusa. JHeprus [u66ca. Bo3MOXHOCTH MpPOTEKAHUS XUMHUYECKUX
peakiuii. CpaBHEHHE TEPMOXUMHUYECKOTO M TEPMOJUMHAMHYECKOTO MOAXOAOB B OMUCAHUU XMUMHUYECKOW peakuuu. CKOpOCTh



XUMHUYECKOW peakuuHu. 3aKOH JEHCTBHS MacC. 3aBUCUMOCTb CKOPOCTH OT YCJIOBUM NPOTEKAHUS PEAKIUU. XHUMHUYECKOE
paBHoBecue, npuniun Jle Mlarense. Katanu3. DHeprus akTupaiuu, o0IIMe CBEAECHNUS O TOMOTEHHOM U F€TEPOreHHOM KaTajlu3se.
[TonsiTHE O IPOMEKYTOUYHBIX KOMIUIEKCAX.

Hemonctpanuu. 1. 3aBUCHMOCTh CKOPOCTH PEAKIIMU OT KOHIICHTPAIMUd PEarupyroliux BeliecTB. 2. 3aBUCUMOCTh CKOPOCTH
peakuuu OT TeMneparypsl. 3. 3aBUCUMOCTh CKOPOCTH PEAKIIUK OT MPUPObI PEATUPYIOMINX BelleCTB. 4. BiusHue KOHLIEHTpaluu
pearupymoImMx BeIIeCTB Ha XUMUUECKOE paBHOBecHe (Ha mpuMmepe B3auMojieicTBus xyopuaa xkenesa (II1) ¢ pomanuaom kamws).
5. BzaumopeiicTBre alfOMHUHUA ¢ MOJIOM B MPUCYTCTBUM BOABL. 6. B3anmopaeicTBue nepokcua BOJOpoaa C OKCHUJIOM MapraHia
(VD). 7. Iumepuzanus oxcuna azota (IV).

JlaboparopHbie onbIThl. 1. ONBITHI, BBISICHAIONINE 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEaKIUHM OT MPUPOJIbI Pearupyrommnx Be
meCTB (B3aMMOJEHCTBUE IIMHKA C COJSHOW M YKCYCHOM KHCJIOTaMH), OT TIUIONIAJU TOBEPXHOCTH COMPUKOCHOBEHUS
(B3aMMOJICMCTBUE pa3IMUHBIX [0 pa3Mepy TpaHyJl IIMHKAa C COJISHOW KHUCJIOTOM), OT KOHIUEHTPAIMH K TeMIepaTypbl
(B3ammoneiictBue okcuna meau (II) ¢ cepHOI KUCIOTON pa3nMYHON KOHIICHTPAIIMU TIPH Pa3HbIX TemnepaTtypax). 2. [lonydyenue
okcuja cepsl (IV) n okuciieHne ero B NpUCyTCTBUU KaTalu3aTopa.

Pacuernbie 3amaun. 1. PacyeTbl 1Mo TEPMOXMMUYECKUM YypaBHEHHSM. 2. BpIunclieHHEe CKOpPOCTH XMMHUYECKON peakuuu Io
KHUHETUYECKOMY ypaBHEHHUIO. 3. BbIunciieHre CKOpOCTH XUMUYECKON peakiuu 1o rpaduky ee mpoTeKaHMusl.

PacTrBopbl. Teopusi 3iaexkrpoaurudyeckoit auccoumanmu (114) CpeneHuss O pacTBopax: OINPENEICHUE PACTBOPOB,
PacTBOPUTEIH, PACTBOPUMOCTb, KJIIaCCU(PUKAIIHS PACTBOPOB.

[Ipennochliku BO3ZHUKHOBEHHUSI TEOpUHU IjeKTpoiauTuueckon auccoumanuu. Mnem C. Appenuyca, .M. Menneneera, N.A.
KabnykoB u npyrux yuensix. CTpyKTypa U 3HaUY€HUE HAYYHON TEOPUHU. DJICKTPOIUTHI M HEIIIEKTPOIUTHI.

JIuronpHOE CTpOEHHE MOJEKYJbl BOAbl. [Ipomeccel, MpoUCXOASAIIHE C SJIEKTPOJMTAMHU IPU PACIUIABICHUHM U PACTBOPEHUHU
BEIIECTB B BoJA€. Ponp BOABI B Ipolecce 3JIEKTPOJIUTHYECKON Aucconuannu. Jlucconuanust 3IEKTPOJIUTOB C Pa3sHbIM TUIIOM
XUMHUYECKOU CBSA3U. TEIUIOBBIE SBJICHUS, COMPOBOXKAAOIINE ITPOLECC PACTBOPEHHUS.

Crenens aucconumanuu. Koncranra qucconuanuu. Kucnotnocts pactBopos. [loustue pH. Maaukatopsl.

OCHOBHBIE MTOJ0KEHUSI TEOPUHU PACTBOPOB.

CunbHble U cnabble 37eKTponuThl. CBoiicTBa MOHOB. MOHHBINM cOoCTaB NpUPOAHBIX BOA. ['MApaTbl W KPUCTAIIIOTHAPATHI,
HaXOXJCHHUE UX B IPUPOJIE.



I'unponus coneil. OOMeHHbIE peakuu. XUMUYECKHUE CBOMCTBA KUCIIOT, COJIEH M OCHOBAHUM B CBETE€ TEOPHUU AIEKTPOIUTHUECKOM
nucconuanuu. Kpatkue cBeieHns 0 HEBOJIHBIX pacTBOpaXx.
PacueTHbie 3a1aun. PacueTsl 0 XUMHUUYECKUM YPAaBHEHUSIM, €CJIA OJIHO U3 PEarupyIolUX BEIIECTB JaHO B U30bITKE.

Hemounctpanuu. 1. VcneiTanue BemecTB, UX PacTBOPOB M PACIJIAaBOB Ha DJIEKTPUUECKYIO MPOBOAMMOCThL. 2. BrusHue
pa3z0aBieHusi Ha cTeneHb aucconuanuu. CpaBHEHUE SJIEKTPUUYECKON MPOBOJUMOCTU KOHIIEHTPUPOBAHHOTO M pa30aBIIEHHOIO
PacTBOPOB YKCYCHOM KHUCIOTHI. 3. J[BMKEHHE MOHOB B dJiekTpuueckoM mose. 4. [TonyueHne HEBOIHBIX pacTBOPOB. 5. BiusHue
pacTBOpUTENST Ha JUCCOLMANMIO (B KayeCTBE PAcTBOPUTENEH — COJISTHash KUCIOTA, AMATHIOBBIA 3(QUp, STUIOBBIM CIUPT,
Tostyou). 6. I'unparanus U neruapaTaiys MOHOB (Ha mpuMepax O€3BOJIHBIX COJIEH U KPUCTAIIOTUIPATOB Xjopuaa kobansta (I1),
cynbdaroB menu (II) u nuxens (II).

JlaGopatopusie omnbiThl. 1. Pabora ¢ unnukatopamu. 2. Peakuun oOMeHa MeXAy pacTBOpaMH 3JIEKTpoiuToB. 3. Paznenenue
OKpAILIEHHBIX BEIECTB METOJOM TOHKOCJOWHON Xpomarorpaguu. 4. XuMUYECKHE CBOMCTBA PACTBOPOB KHUCJIOT, COJIeH U
OCHOBaHUM. 5. ['Mapoan3 pacTBOPOB COJIEH.

HemeTanindyeckue 3JieMeHTHI 1 UX BaxkHelIne XumMmudeckue coequnenus (304)

XUMHUYECKHUE DJIEMEHThl — HeMeTauibl. [lomokeHue 3JeMEeHTOB-HEMETAIIOB B nepuoanyeckoit cucreme [[.M. Menpaeneesa.
Hemeramnber — p-anmemeHThl. (OCOOEHHOCTHM CTPOEHUS WX aTOMOB: oOmwue dYepTbl ©  paszauuus. OTHOCUTEIbHAS
AJIEKTPOOTPULIATEILHOCTh. CTENEHW OKMCJICHUS, BAJCHTHBIE COCTOSIHUA aTOMOB HEMETA/UIOB. 3aKOHOMEPHOCTH HW3MEHEHUS
3HAYCHHUH ATUX BEJIIMUMH B MEPHOJIaX U TPyNIax NepUoANIECKON cucTeMbl. PanroakTuBHbBIE H30TOMBL. M30TOIIBI HEMETAIIIIOB, UX
IpUMEHeHHE. XapaKTepUCTHUKa YIIEepOJHOTO METOAa, MPUMEHSIEMOr0 B Pa3HBIX OOJIACTAX HAyKH. 3arpsA3HCHHUE OKpYIKaroliei
Cpeabl paIMOU30TONIAMH; OCHOBHBIE HCTOYHHUKHU UX MOCTYIIEHUS. TUHYHBIE ()OPMBI BOJOPOJIHBIX U KUCIOPOIHBIX COCAUHEHUM
HeMmeTaIoB. PacpocTpaHeHre HEMETAUTMYECKUX DJIEMEHTOB B IIPUPO/IE.

[IpocTeie BemecTBa — HemeTaibl. OcoOeHHOCTH MX cTpoeHus. OOYCIOBICHHOCTh (PU3MYECKHUX CBOWCTB (arperaTHOTO CO
CTOSIHMS, TEMIIepaTyphbl IUJIABJICHUS, KHUIICHHUS, PACTBOPUMOCTH B BOJe) cTpoeHueM. KoHkpeTrwzamusi 3aKOHOMEPHOCTH Ha
MpUMEPE TaJOTeHOB.

Amnorponus. IlporHo3upoBaHne CHOCOOHOCTH 3JJIEMEHTOB K 0Opa30BaHHUIO AJIOTPONHBIX BHJIOM3MEHEHHUNM Ha OCHOBE
OCOOCHHOCTEH CTpOEHHsSI WX aToMoOB. AJutoTpomusi yriepoaa W KpeMmuwus, docdopa, cepbl. OOYCIOBICHHOCTH CBOMCTB
aJUTIOTPOIIOB OCOOCHHOCTSIMHU CTPOCHMS, UX MPUMEHEHHE.



O030p XMMHUYECKUX CBOMCTB HEMETAIOB. [[pMUMHBI XUMHYECKOW MHEPTHOCTH OJIArOpOAHBIX ra30B, HU3KOM aKTUBHOCTH a30Ta,
OKHUCJIMTENbHBIX CBOMCTB U JBOMCTBEHHOIO MOBEACHUS CEPBI, a30Ta, YIJIEPOAa U KPEMHHUS B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

PacnipocTpanenue nNpocThIX BEIIECTB-HEMETAIIIOB B IPUPOJE.

[TonyueHue u npUMEeHEHNE HEMETAIUIOB (Ha MPUMEPE XJI0pa, a30Ta, CEPhI).

Bonopoansie coenunenus HeMeTauioB. @OpMbl BOLOPOIHBIX COCIUHEHNMN.

3aKOHOMEPHOCTH HU3MEHEHHSI (PU3UKO-XMMUYECKUX CBOWCTB BOJOPOJHBIX COEIMHEHHH B 3aBUCUMOCTH OT OCOOEHHOCTEH
CTpPOEHUSI aTOMOB OOpPa3yIOMIMX HX DJEMEHTOB (Ha MPUMEPE COEIUMHEHHUs DJIEMEHTOB BTOpOro mnepuoja). CBOMCTBa BOIHBIX
pPacTBOPOB BOAOPOJIHBIX COEIMHEHUN HEMeTaI0B. KHCIIOTHO-OCHOBHAS XapaKTepUCTHKA UX PACTBOPOB.

Oxcuibl HEMETAIOB, UX COCTAaB U OTPaKEHHE €ro B CTPYKTYPHBIX U 3JEKTPOHHBIX (opmyinax. OOmias xapakTepUCTUKa HX
CTpOEHUS1, CBONCTB, TPUMEHEHHUS.

['unpokcuapl HemeTaioB. MX cocTtaB M OoTpakeHHME €ro B CTPYKTYPHBIX M AJIEKTPOHHBIX (opMmyrnax. O030p ¢uznueckux
cBoiicTB. O01IMe XuMUYecKknue cBoiicTBa. KauecTBeHHbIE peakii Ha aHUOHBI KUCIOT. Cuila U YCTOMUMBOCTD Pa3IUYHBIX KUCIIOT.
Kucneie u cpennue conmu (kapOoHaTel, TujapokapOonatsl, gocdarsl u ruapodocdats). Cralbble KHUCIOTH (TJIaBUKOBas,
CEpOBOOPOIHASI, CEpPHUCTAsA, YTObHAas1, KpeMHUEBas). OCOOEHHOCTH UX CTPOCHMS M CBOMCTB. KHUCIOThI-OKMCANTENN (a30THAS,
CepHasi, XJOpHasi) U OCOOEHHOCTH MX XHMHUYECKHX CBOWCTB. [IpuMeHeHHe KHCIOT B TexHHKe. Poib KUCIOT B mpoiieccax,
IPOTEKAOIINX B )KUBBIX OPTaHU3MAX.

Xapakrepuctuka npencrasuteneit 1V, V, VI rpynn snementoB. Cepa u ee coenuneHus. A30T u gocdop, UX COCIUHEHUHU.
Kpemnwuii u yriepon, ux COEIMHEHUS, POJIb B IPUPOJE.

[loHsiTHE O MONMMMEPHBIX XUMUYECKUX coennHeHusIX. Monomep. [Tonmumep. CtocoOHOCTh aTOMOB yriiepoja U KpeMHHs K 00pazo-
BaHUIO TIOJIMMEPOB.

Coenunenus yriaepoga — MNPEAMET CaMOCTOSITENIbHOW HayKH — OpraHu4eckol XuMHuH. OCHOBHBIE IOJIOXKEHUS U POJIb TEOPUU
A.M. BytnepoBa B pa3BUTHH 3TOU HAYKHU.

[Tonsitue o romonoruu u nzomepuu. Knaccuduxanum opranndeckux coenunennii. OOIMe CBOMCTBA OPraHMYECKUX COSTUHEHU.
Kpatkast XxapakTepuCTHKa UX KJIacCOB.

OcCHOBHBIE KJIACCHI yTIAeBOA0P010B. CITOCOOHOE 1. .IIKAMOB K PEaKIUy 3aMelleHns U n3oMmepusarnui. CrocoOHOCTh aTKaHOB
U aJKUHOB K TNPUCOCAMHEHUIO M mnojluMmepusanuu. PacmpocTpaneHue yriaeBoaopoaoB B mpupoae. CoctaB HepTH U
XapaKTepUCTUKA OCHOBHBIX MPOJYKTOB, IMOTYYaeMbIX U3 HEPTH.

[Tonsitue o pyHKMOHATBEHOM TpyIie. ['oMonornyeckue psiibl CIUPTOB, albJECTUA0B U KAPOOHOBBIX KUCIIOT.



OO6uue GpopMymbl KJIaCCOB 3TUX COECNUHEHUN B3ammojelcTBHe CIHUPTOB C METANIMYECKUM HATPUEM, OKUCJIIECHUE METaHOJa U
stanona okcugom meau (II). BoccraHoBieHue —anbAeTUIOB BOJOPOJIOM U OKUCICHHME MX aMMHA4YHBIM PAacTBOPOM OKCHA
cepeOpa, B3aumoeicTeue ¢ ruapokcuaom meau (II). Xumuyeckue cBoiicTBa KapO0- HOBBIX KUCIOT. Peakius srepuduxanuu.

A3zoTconepkaliue OpraHUYecKue COCAMHEHUS: aMUHBbI, aMUHOKUCIOTHI, Oenku. Mx cocraB, ¢u3udyeckue CBOMCTBA.
B3anmopelicTBue aMHUHOB C XJOPOBOAOPOJOM. Peakiysi MOMMKOHACHCAIIMM aMUHOYKCYCHOW KHCIIOTBHI, €€ B3aWMOJICHCTBHE C
COJISIHOM KHCJIOTOM U 11eJI04bI0. PoJib O€IKOB B MPUPOAE U MX XMMUYECKUE CBOMCTBA: TUAPOIIN3, AeHATYpallusl.

I'enetnyeckas CBsI3b KJIACCOB XMMUYECKUX COCAUHECHUIA.

[ToHsiTHE O KPYrOBOPOTE XMMHUYECKUX DJIEMEHTOB Ha MPUMEpPE YIiiepoaa, a3ora u pocdopa.

3arpsisHeHue aTMoc(epbl COSTUHEHUSIMU a30Ta, CEPhl, YIiepoa. XUMHUECKUE MPEeBPaAISHUs], TPOUCXOISIINE C CEPHUCTHIM
razoM B atMocdepe, MeXaHU3Mbl BO3JICHCTBUS CEPHUCTHIX COCIUHEHHN Ha >KUBYI0 M HEXHBYIO NPHUPOAY (HA TpuUMEpax
COCTOSIHUN «(U3MOJIOTUUECKOW CYXOCTW» Y pacTeHui) M BO3JEUCTBHS Ha KapOOHATcOJIepKalue MHUHepaibl (pa3pyllieHue
U3BECTHsKA, MpaMopa). KucinotHeie T0xKAH, OCOOCHHOCTH UX XMMHUYECKOI'O0 COCTaBa W IMOCJEIACTBUS BO3JEHCTBHS HA )KMBOE U
HexuBoe. Hakoruienue coeuHenunii a3ota u ¢pochopa B MPUPOIHBIX BOAAX.

Hcrounuku HakorieHuss auokcuaa yriaepoga B armocdepe. «llapuukoBbiity 3¢ dexr. B3auMocBsi3p KOHIEHTpaluu
YIJIIEKUCIIOTO Ta3a B aTMoc(epe U TeMIiepaTyphl BO31yxa.

Hemonctpanuu. 1. OOpasibl MPOCTHIX BEIECTB-HEMETAIIIOB U X coequHeHui. 2. Koiekius npocThiX BelIeCTB-TalOreHOB.
3. PacTBOpUMOCTH B BOJIE KHCJIOPOJa, a30Ta, cepbl, hochopa. 4. DIeKTpOrpoBOAHOCT, HeMeTalsioB. 5. [lomydenue o3oHa. 6.
[Tony4yeHnre MOHOKJIMHHOU M TutacTuyeckoi cepsul. 7. [lomydyenue 6emnoro ¢ocdopa u ero Bozropanue Ha Bozayxe. 8. [lomyuenue
okcuaoB azora (II) u (IV). 9. Okucnenue azora Bo3ayxa B ero okcunbl (II) u (IV). 10. BzaumogeiictBue azora, dhochopa u
yriepojia ¢ MetajiiaMu U BojopoaoM. 11. BzaumonetictBue 6poma ¢ amomuaueM. 12. BoccTraHoBieHne MeIu U3 OKCHJIA MEIIU
(Il) BogoposoM. 13. B3aumoneiicTBue cepbl C BOJOPOJAOM, MEAbIO, HaTpueM, Kuciopoaom. 14. BocctaHoBieHue CBUHIA U3
okcuja Ha noBepxHoctH yris. 15. Tlonydyenue kpemuus u cwiana. OKuclieHne cuilaHna Ha Bozayxe. 16. [lonmyuenue ammuaka u
rccienoBanue ero cBouictB. 17. IlomydeHue u MCCleOBaHME CBOMCTB JAUOKCHAA yriepoa. 18. OmnbIThl, MOATBEPKIAIOIINE
o0mue XuMuIecKkre cBoicTBa KUcioT. 19. [lomydyenrne a30THON KHCIOTHI
B pactBope. 20. T'openuwe ceppl M yrisi B a30THOM KucioTe. BocninaMeHeHue cKumujgapa B a30THOM kuciote. 21.
B3aumopelictBue Hatp ¢ KOHUEHTPUPOBAHHOW cepHOM kucimorou. 22. Ilomyuenune kpe MHMEBOW KUCHOTHL. 23. Ilomyuenue
okcuma azora (II) m oxucienme ei Ha Bosmyxe. 24. Ilomydenume okcuma cepbl (IV) W OKHCIEHHE €ro B TPHUCYTCTBUHU
Karanusaropa. 25. KauecTBeHHbIE peakIuu Ha aHUOHBI CyIb(ua, cynbdaT, KapOOHAT, XJIOPHI, OPOMHI, MOAUI, HUTPAT, (a darT.
26. Komnexkuuu: «HedTb», «IIpupoansiii raz», «TomnuBo «IlnactMaccsi». 27. Mojienu MOJEKyl OpraHM4eCKUX COeqUHEHUH 28.



[lony4yenue 3TuaeHa U €ro B3aMMOJEHCTBUE ¢ OPOMHOM BOJE M pacTBOPOM IMepMaHraHata kanus. 29. BocrninameHnenue cnupra
30. BzaumopeiictBue cnuptoB ¢ MeTauimueckuM HatpueMm. 31. Oxucnenue stanona okcuaoM meau (M). 32. Okucnenue
aNbJIETUAOB daMMHUAYHBIM pacTBOpoM okcuaa cepedpa u ruapokcuna menu (I 33. OnbiThl, NOATBEPKAAIOMINE XUMUYECKUE
cBoMcTBa KapOOHOBBIX KuCHOT. 34. Peaknus stepuduxanuu. 35. O6pa3ibl amuHoKucIoT! 36. Mozaens Monekynbl Oenka. 37.
Henartyparus 6enka. 38. O0Hapy»Ke HUE cephl B OEKe.

JlaboparopHsbie onbITEL. 1. O3HaKOMJIEHHE ¢ 00pa3laMu CEphl U € MPUPOAHBIX coeAnHeHu. 2. O3HakoMIIeHHE ¢ o0pa3iamMu
coenuHeHui ranoreHoB. 3. IlonydeHuwe IUIACTMYECKOM cepbl M H3ydeHHe € cBoWcTB. 4. [lomyueHume cepHHCTOro rasa u
uccaeoBaHue ero cBorcTB. 5. [lonydeHne yriaekuciaoro raza M uzydeHue ero cBorcTs 6. KauecTBeHHbIE peakMu Ha aHUOHBI
KHUCIIOT. 7. BoccTaHOBUTENBHBIE CBOMCTBA BOJOpOa U yrieposa. 8. [lonydenue yroibHON KUCTO Thl U3 okcuzaa yriaepoaa (1V) u
u3y4yeHue ee CBOMCTB. 9. ['maponus o yeil, 00pa3oBaHHBIX CHIIBHBIMU U ci1abbiMu kuciaotamu. 10. [lonydeHue sTuieHa U OMBITHI
c HuM. 11. Oxucnenue anpaeruaa aMMHadHbIM PAcTBOPOM OKcHjia cepedpa u ruapokcuaom meau (I1).

[Ipaktuueckue 3anatus. 1. [lonmydeHue okcuaoB HeMeTaAJIOB (Yriiepoja U Cepbl) U UCCIAEAOBAHUE UX CBOWUCTB. 2. Perenue
AKCHEPUMEHTAIBHBIX 3a4a4 MO TeMe «XUMHUYECKHE CBOMCTBA HEMETAVIOB M HMX OKcuaoB». 3. llomydyeHue amMmmunaka —
BOJAOPOAHOTO COEIMHEHUS a30Ta — M HCCIENOBAHUE €ro CBOMCTB. O3HAKOMJIEHHE C XMUMHYECKM MU CBOWCTBAMU BOJHOTO
pacTBopa ammuaka. 4. Xumuueckue CBOMcCTBa KapOOHOBBIX KHCIOT. 5. PelieHue sKcneprUMEHTATbHBIX 3ajad IO TeMe
«Hemeramiey. 6. Pabota ¢ monenupyrorieit nporpammoit st [I9BM «MeueHslii aTom.

Pacuetnpie 3amaun. 1. Berumciienne macchl WM oO0beMa MPOJYKTa pPEaKIMu IO M3BECTHOM Macce WIM 00BbeMY HCXOJIHOTO
BEIIECTBA, COJICPKAIIETO MPUMECH.

Metanasl (124) Ilonoxxkenne MeTayuioB B mepHoaudeckoil cucteme. OCOOCHHOCTH CTPOEHHUS aTOMOB METaUIOB: S-, p- U d-
AJIEMEHTOB. 3HAUEHHUE DHEPruu HMOHM3AIuU. Metamnudeckas cBs3b. Kpucrammueckue permerku. OOmme u cnenuduyeckue
¢dusnueckne cBoiicTBa MetayuioB. OOIIMEe XUMUYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUN PNl HAMPSHKSHHS] METAJIIOB.
DEKTPOJIN3 pacIlyiaBOB U pacTBOPOB cotie. [IpakTuueckoe 3HaueHHE 1eKkTpon3a. CBOMCTBO METAJIOB 0OOPa30BHIBAThH CILIABHI.
OO1ue cBeieHus O CIiIaBax.

Kopposust metannoB — oOmieniaHeTapHblii TEOXUMUYECKHU TIPOIIECC; €€ BUIbI: XUMHUYECKash U dIEKTPOXUMUUYECKAsI, CIIOCOOBI
O0pBOBI C KOPPO3UEH.

Mertamner — snemenTsl [—II rpynm. CpaBHUTENBHAS XapaKTEPUCTUKA, (PU3NIECKUE W XUMUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB,
OKCUJIOB M THAPOKCHUIOB, COJIE. 3aKOHOMEPHOCTH PacHpOCTPAHEHUS IIEJIOYHBIX M HIEIOYHO3EMENbHBIX METAJUIOB B MPUPOJE,
UX TOJYy4YEHHUE DJIEKTPOJIU30M coequHeHui. CrocoObl peryisiiud reOXMMUYECKUX IHMKJIOB C IEJIbI0 BBIJICICHUS MUHEPAIOB



HaTpHsl (BRIMOpaXMBAaHUE MUPAOWIINTA, BbIIAPUBAHUE XJIOpUAA HaTpUsA). MuHepabl KaJlbI|sl, UX COCTaB, 0COOCHHOCTh CBOMCTB,
00J1aCTH NPAaKTUYECKOTO MPUMEHEHHUS.

Merannbel — p-3J€MEHTBI. AJTIOMUHUNA: XUMHUYECKANA DJIEMEHT, MPOCTOE BemecTBo. PacnpocTpanenue B npupoae. OCHOBHBIE
MuHepaisl. [I[puMeHeHne B COBpEMEHHOM TEXHUKE.

Baxueiimue coenunenust Al, Pb, Sn; okcuapl v ruipokcuipl, aMm(pOTEpHBIN XapakTep UX CBONCTB.

Annotponus xeneza. CoctaB, 0COOEHHOCTH CBOWCTB M NPUMEHEHUE YyI'yHAa M CTaJM KaK Ba)XKHEMIIMX CIUIaBOB keine3a. O
crocobax XMMUYECKON aHTUKOPPO3MHHOMN 3aIlUTHI CIIABOB kese3a. KpaTkue cBeleHus: 0 BaXKHEUIINX COeIMHEHHSIX METauIOB
(OKCHIBI M TUJIPOKCHU/IB), UX MTOBEJACHUE B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PeakusaX. buonoruueckas poib METAIIOB.
Penko3emernbHble METAIUIBI: X PACIPOCTPaHEHUE B IPUPOJIE, POJIb B OMOJIIOrMUECKHUX MpoIieccax U TEXHUKE.

OO61uMe cBeieHHsl O PaJMOAKTUBHBIX U30TOMAX JIIEMEHTOB METAJIJIOB U UX POJIU B MIPUPO/IE.

Hemoncrparuu. 1. OOpasupl METALIOB, HM3YyYE€HHE HX DJICKTPUYECKOW mpoBoauMocTu. 2. Habmronenue mapoB kamus. 3.
TennonpoBogHOCTE MeTAIIOB. 4. MoieN KPUCTAITMYECKUX PEIIETOK METAIIOB. 5. B3auMoelicTBie METAJIJIOB ¢ HEMeTallJlaMu
U BOJION. 6. DnekTponu3 pactBopoB xiopuaa meau (II) u monuna xamus. 7. ONbITH 10 KOPPO3UU METAIUIOB U 3aIlUTE METAJJIOB
ot kopposuu. 8. [lonyuenue crutaBa Byna. 9. [lonydenue criiaBa kanust U HaTpHUs 10l KEPOCHHOM (IIPOELUPYETCS C MOMOIIBIO
kogockona). 10. ['openne, B3anMoelicTBUE ¢ BOJOW JIUTHS, HATpHs U Kanblus. 11. BzaumoaeicTere ¢ BOIOM OKCUIA KaJbLHUS.
12. KavecTBeHHBIE peaKIIMM Ha HOHBI Kaiblus U Oapus. 13. YcTpaHeHue xecTKOCTH Bojabl. 14. MexaHuuyeckas MpOYHOCTH
OKCHJHOM TUICHKM amoMuHusA. 15. B3aumopeiicTBue amomMuHus ¢ BoAoil. 16. AmoMorepmus sxenesa. 17. BzaumopeiicTBue
ATIOMUHUS ¢ OPOMOM, KHCIIOTaMH, IesodaMu. 18. OnbIThl, WIUTIOCTpUpYIONTUE (GU3UKO-XUMUYECKHE CBOMCTBA 0JI0BA M CBUHIIA U
ux coenuHeHuil. 19. Bzaumoneiicteue coenunennit xpoma (II) u (II1) ¢ kucnoramu u menoyamu. 20. ITonyyeHne okcuaa xpoma
(ITT) paznoxxennem O6ukapOoHaTa amMmMoHUsA. 21. Amnorponus osnoBa. 22. Ilonydenue qucynbdura onosa. 23. BopoHenwue cranu.
24. OKcuaupoBaHUE CTaJIH.

Jlabopatopusie ombiThl. 1. Paccmorpenue 00pas3IioB METalIOB, MX COJIEM W MPUPOIHBIX coeAnHEeHHi. 2. B3aumomeiictue
METaJIOB ¢ pacTBopamu coserd. 3. O3HakoMiieHue ¢ 00pa3aMu CIuiaBoB (KoJIeKuu «MeTtamisl U cruiaBbl»). 4. O3HaKOMIICHUE
¢ 0o0pa3iamMu MPUPOTHBIX COSTUHEHUN KanbIus. 5. O3HaKOMJICHHE ¢ 00pa3liaMy aIFOMUHUS U €T0 CIU1aBoB. 6. O3HAKOMIIEHHUE C
obOpasnamu yyryHa u ctanu. 7. CBolcTBa enkux menodeit. 8. CBOWCTBa OKCUIOB M THAPOKCHIOB AFOMUHHMS, OJI0OBA, CBUHIIA. 9.
[lonyuenune u uccnenoBaHue cBorcTB rujpokcuno xkeneza (II) u xeneza (III). 10. OGe3xupuBaHUE CTATbHOU IJIACTUHKU U
npoBeacHue (pocdatupoanus. 11. KauecTBeHHBIC peakIuu Ha MOHBI CBHHIIA, kelle3a. 12. KadecTBeHHBIC peaklMM HA HOHBI
xpoma (II) u (I1I).

[Tpaktnueckue 3ansaTus. 3. PemeHne skciepuMeHTaIbHBIX 33/1a4 TI0 TeMe «MeTallTby.



Hemonctpanuu. 1. Komorpammel u nuHamuueckoe nocodbue «IIpomsBonctBo cepHoil KUCIOTh. 2. Komnekuuss MuHepasioB u
ropHbIx nopo. 3. Cnaiiasl «O01mKe NOHATUS XUMHYECKOU TeXHOJIoTHn». 4. Mozenb CEpHOKUCIOTHOTO IPOU3BO/ICTBA.
JIabopaTopHslii onbIT. O3HAKOMIIEHHE C 00pa3llaMU ChIpbs I IPOU3BOJCTBA CEPHON KHCIIOTHI.

Pacuetnbie 3amaun. OmnpeneneHue MaccoBOW MM OOBEMHOM [OJIM BBIXOJA MPOAYKTa B IMPOLEHTAX OT TEOPETUUYECKU
BO3MOXHOTO.

O6mme cBeleHUs1 00 OPraHNYeCKUX CoeJMHEHUAX (74)

O01mme BONMpoChl XMMUYECKOH TeXHOJI0ruM (44)

VY4eOHBIHN IUIaH 0 XUMHH 8-9 KJ1aCChI:

Kiacc By paGoTsr PexomeH0BaHO
POrpaMMou
8 ITpakTryeckas pabota 9
KonrponbHas pabota 5
9 ITpakTryeckas pabora 6
KonrponwsHas pabota 5




TemaTHueckoe IVIAHUPOBAHUE 9 kaace

Ne
ypoKa

Tema ypoka

KoaunuecTBo yacoB

BBoauble ypoku (2 yaca)

1 BBOAHBIN HHCTPYKTAK. 1
[ToBTOpEHNE M3yUEHHOTO B § Kiacce.
[ToaroroBka B BXOHOM KOHTPOJIHHOM padoTe.
2. BxoniHas KoHTposibHAs paboTa 1
Pasnen 1 Teopernueckue ocHoBbl xuMuu. I'1aBa 1. XuMuyeckue peakunu M 3aKOHOMEPHOCTH UX NPoTeKkaHud. (3 yaca)
3. AHanu3 BXOJHOW KOHTPOJIbHON paboThl. DHEPIHsi XUMHUUECKUX PEAKIIHIA. 1
4. CKOpOCTh XMMUYECKUX PEAKINi. XMMUYECKOE PaBHOBECHE. 1
S. IIpakTHyeckasi padora Ne 1 Ha Temy «BiinsiHue pa3In4HbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PeaKIum». 1
I'nasa 2. PacrBopbl. Teopus sjiekTpoantuueckoii gucconuanmnu.(10 yacon)
6. HemHnoro o pacTBopuTensx. 1
7. MoHBI — TepeHOCUNKH DJIEKTPUUECKUX 3aPsIOB. 1
8. MexaHn3M 3JIEKTPOJIUTHYECKON TUCCOLUAIIMN BEIIECTB ¢ KOBAJIEHTHOM MOJISIPHOM CBsI3b10. CBOMCTBAa HOHOB. 1
9. CunbHbI€ U ci1abble ANIeKTpoJInThl. KonnuecTBEHHbIE XapaKTEPUCTUKH MPOIIecca AIEKTPOJUTHIECKON TMCCOIMALINU. 1
10. Peakiuu 2eKTpoJMTOB BOAHBIX PACTBOpPAX U UX YPAaBHECHHS. 1
11. Kucnote! kak 31exktposntbl. OCHOBaHUS KaK 3JIEKTPOJIUTHI. 1
12. Conu KaK 25eKTpouThL. ] uapoms. 1
13. IIpakTuyeckas padora Ne 2 Ha Temy «PenieHne SKCIEPUMEHTAIBHBIX 3a7a4 110 TEMEY. 1
14, IToaroroBka Kk KOHTPOJLHOM padoTe Nol Ha Temy «PacuéTHbie 3a1aumy. 1
15. KontpoJsbHas padora Ne 1 Ha temy «PacuéTrHble 3axaumn». 1
Pazgen 2. DjieMeHThI — HEMETALIbI M HX BakHelmue coequnenns. (30 yacon)
I'naBa 3. O01mas XapaKTepuCTHKA HEMETAJLJIOB.
16. DyeMeHThl — HeMeTalubl B [lepuoauyeckoit cucteme /. . MenneneeBa u B mpupoe. 1
17. [IpocThie BelecTBa — HEMETAIIIBI, UX COCTAB, CTPOCHHE, 00IIME CBOWCTBA U CIIOCOOBI MOTYUEHUSI. 1
18. BosiopoiHbie 1 KMCIOPOIHBIE COEIMHEHNS] HEMETAIIJIOB. 1
I'nasa 4. Bonopoa — poxaaommii BOAY M JHEPruio.
19. Boniopo xumMudeckuii 3J1eMEHT U MPOCTOE BEIECTBO. XMMUYECKUN 3JIEMEHT BOJAOPO]I B KOCMOCE U Ha 3eMJIe. 1
20. IIpakTnueckas padora Ne3 «IlosydyeHne Boaopoaa M M3y4eHHe ero cpoiicTey». Ilpumenenne Bogopoaa. 1
21, Bona — okcup Bosiopoa. 1

T';1aBa 5.

T'ajoreHnl.




22. CrpoeHne aTOMOB T'aJIOT€HOB 1
["ajiorensl- MpOCTHIE BELIECTBA

23. XJI0pOBOJIOPOJI, COJISTHASI KUCJIOTA U UX CBOMCTBA. 1

24, IMpakTnyeckas pa6oraNed «Pemenne IKCepuMeHTAIbHBIX 3a71a4 110 TeMe «["ajorens». buosornyeckasi poan | 1
raJlIoreHoB.

I'maBa 6. [loarpynna kucjopoaa u eé THNHYHBIE NPECTABUTEH.

25. OO01mmas XxapakTepruCTHKA AIEMEHTOB MOATPYIITBI KUCIOPO/Ia M MX TMPOCTHIX BEIIEeCTB. bruosorndyeckas GyHKIus 1
XaJIbKOT'CHOB

26. Cepa Kak IpoCTO€ BENIECTBO. AJIZIOTPOTIHS M CBOICTBA CEPHI. 1

217. CepoBojiopoa. Cymbhusl. 1

28. Kucnopoaconepxarmue coequHeHus cepsl (4) 1

29. Kucnoponconepxkamue coenuaenus cepol (6). KpyroBopoT cepbl B ipupoe. Ikojorndeckue npoodiemol. Cs3annbie ¢ | 1
KHCIIOPOJICOACPKAIUMHU COCTMHEHHISIMH CEPHI.

30 KonTtposnpHast padota 2 Ha remy Tloarpynma rajoreHs

I'naBa 7. [loarpynmna a3ora u e€ THIMYHbIE MPEACTABUTEIN.

30. OO0mas XapakTepHUCTHKA HIEMEHTOB TOATPYIIITHI a30Ta. VICTOPHUS OTKPBITHS U UCCIICOBAHUS SJIEMEHTOB TIOIIPYITITHI 1
azora.

31. A3OT Kak 2JIEMEHT M KaK IMPOCTOE BEIIECTBO. 1

32. AMMMaK. 1

33. IIpakTnyeckas pa6ora Ne5 «IloryyeHne aMMHaKa M M3YYeHHNE €ro CBOHCTBY. 1

34. Oxcuasl a3ora. 1

35. A3zoTHas kucinoTa u e€ cou. KpyroBopoT a3oTa B npupoe. 1

36. docdop Kak AMEMEHT U MPOCTOE BEIIECTBO. 1

37. Coemunenus pochopa. Kpyrosopot docdopa B nmpupoie. 1

I'nasa 8. [loarpynna yrJepoaa.

38. [Tonosxenue sreMeHToB noArpymibl yriaepoa B [1C, cTpoeHne ux aToMOB. 1

39. AnnoTtponHsie MoaupuKanuu yriepoaa. AncopOrusi. XuMuuecKue CBOMCTBa yriaepoja. 1

40. Oxkcupl yriaepoja 1

41, YrosbHas kuciora u €€ coin. KpyroBopor yriieposa B mpupoe. 1

42. IIpakTnuyeckas padora Ne6 «Ilosydenne okcuaa yriaepoaa (4) m uzyuenue ero cpoiicts. PacnosnaBanme
Kap0OHATOBY.

43. Kpemunii u ero coiictBa. CoenHeHust KpeMHHs. CHIIMKAaTHAs TPOMBIITUICHHOCTb. 1

44, Pacuérnrle 3agaun. Berunciaenne Maccel Wik 00bEMa MpOAYyKTa PeaKIMK N0 U3BECTHON Macce uin 00béMy ncxonnoro | 1




BEIIECTBA, cojepkamero npumecu. I[loarotroBka koHTposbHOM paboTe Ne3 «Hemerammbny

45. KonTpoJsbHas padora Ne2 «Hemerauib» 1

Paznen 3. Meranibl (12 yacoB)

I'naBa 9. O6mue cBoiicTBA METAJLIOB.

46. Amnanu3 KoOHTpoJIbHOHM paboThl Ne2. DnemeHTsl — MeTaiibl. OcoOeHHOCTH cTpoeHus uX aToMoB. [lonoxenue meramuios | 1
I1C. Kpucrannnueckast CTpyKTypa METaJJIOB M €€ BIMSHUE Ha CBOMCTBA BEILIECTB.

47. XUMHUYECKHE CBOWCTBA METAJIOB. DJIEKTPOXUMHUYECKUN Psii HAIPSLDKEHUH METAJIJIOB U €r0 UCIOJIb30BaHHE. 1

48. Cnnasel. Koppo3ust MeTaIoB 1 CIUIaBOB. 1

I'naBa 10. MetaJjiibl IJ1aBHBIX M TOOOYHBIX NOATPYIIIL.

49, XapakTepucTuka ay1eMeHToB la — rpynmnsl [leproauueckoil cucTeMbl M 00pa3yeMbIX UMH MPOCTHIX BELIECTB. 1
PacnipoctpaneHnue B mpupo/ie ¥ OM0JIOTUYECKOE 3HAUEHUE IIETOYHBIX METAJLIOB.

50. Mertamnel 2a — rpynmnsl [lepuognyeckoii cuctemsl J[.M1. MenaeneeBa n nx BaXKHEHUIINE COCTUHEHHUS. 1

o1. PacnipocTpanenue u posib MeTaiIoB 2a — rpynmnsl B mpupoae. XKéctkocts Boabl. Ponbs MeTamioB 2a — rpynisl B 5KUBOMN 1
IPHUPOJIE.

52. AJIOMUHMIA. 1

53. JKene3o u ero BaxHelIIne COCIUHEHUS. 1

54, IIpakTuyeckas padora Ne7 «PemeHue 3KCIepuMeHTANbHBIX 32124 10 TeMe «MeTasllibl ¥ UX COeTUHEHUSI» 1

55. ITonroroBka Kk KOHTPOJILHOM padoTe No3 Ha Temy «MeTayTbl» 1

56. KonTpoabHas padora Ne3 Ha Temy «MeTraiibD» 1

57. AHanu3 KOHTPOJIBHOM paboThl Ne3 u pemieHue 3amad. 1

Pa3znen 4. O0mme cBeieHus 00 OPraHM4YecKMX coeMHeHusIX.. (7 yacoB)

I'naBa 11. YrieBogopoasl.

58. Bo3HuKkHOBEHHE U pa3BUTHE OPTaHUYECKON XMMHUU — XMMHMHU COeJMHEHUH yriepoa. Kinaccudukanus yrieBo1opoJ1oB. 1
du3nyuecKkue U XMMUYECKHE CBOWCTBA MPENIENIbHBIX YTIIEBOIOPOJIOB (AJIKAHOB).

59. HenpenenbHble yriaeBo10po/isl STUIEHOBOIO psijia (ayikeHsl). [IpupoaHbie HCTOUHUKH yriieBoa0po1oB. HedTs. 1
Hedrenpoaykrsr.

I'maBa 12. Kucnoponocoaepxamue OpraHiyeCcKue COSIUHEHHUS.

60-61 Cnuprsl. 2

62-63 [IpenenbHBIC OJHOOCHOBHBIE KAPOOHOBBIC KUCIIOTHI. 2

I'maBa 13. buosiorn4ecku BaKHbIe OPraHMYeCKHE COeIMHEHUs (*KHPBbI, YIJIeBObl, 0€JIKH)

64 \ XKupsl. Yraesoasl. benku. Duepreruka u numa. KamopuitHOCTb ®KHPOB, OEITKOB U YIIIEBOIOB. \ 1

I'naBa 14. YesioBek B Mupe BenecTs. (4 yaca)

65. \ BemecTBa, BpeiHbI€ 115 3I0pPOBbsl U OKPYXKAIOUIEN CPEbI. \ 1




66. ITonumeps! u x1U3Hb. XUMHUS U 3J0POBbE YEIOBEKA. 1
67. HToroBoe TecTHpOBaHUE. 1
68. 3aKTFOYUTENHHBIA YPOK TO/A. 1

Bcero 68
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