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1. IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O IIPEJIMETA, KYPCA

JIn4YHOCTHBIE pe3yabTAThI

-TOTOBHOCTH U CIIOCOOHOCTH 00YYAIONIMXCS K CAMOPA3BUTHIO M CaMOOOpPa30BAHUIO HA OCHOBE MOTHBAIMH K O0YYEHHIO U TIO3HAHUIO; -
-c(hopMUPOBAHHOCTH OTBETCTBEHHOI'O OTHOUICHUS K YYEHUIO; YBaKUTEIBHOIO OTHOIIEHUS K TPYAY, HAJIMYME ONbITA Yy4aCTHs B COLUAIBHO
3HauuMoM TpyJae. Oco3HaHME 3HAu€HUs CEMbU B KU3HU 4YEJOBEKa M OOIIECTBA, MPUHATHE LIEHHOCTH CEMEWHOH >KHU3HH, YBa)XKUTEIbHOE U
3a00TJIMBOE OTHOIIEHHUE K YIEHAM CBOCH CeMbH.

-c(hopMUPOBAHHOCTH IIEHHOCTH 3/I0pPOBOTO M 0€30mMacHOro oOpa3a XH3HH, MHTEPHOPU3ALUS MPAaBHI WHAWBUIYAIBHOTO M KOJUIEKTHBHOTO
0€30I1aCHOT0 MOBEJICHHs B UPE3BBIYAMHBIX CUTYALUSAX, YTPOXKAIOIIMX XKU3HU M 3JI0POBBIO JIIOJIEH, MPAaBUJ MOBEACHHUS Ha TPAaHCIOPTE U Ha
JOporax.

-c(hOpMUPOBAHHOCTh OCHOB 3KOJIOTMUYECKOW KYJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBILIUICHHS, HAJIUYUe
OIIbITa IKOJIOTUYECKU OPUEHTHUPOBAHHOU pe(IeKCUBHO-OLEHOYHOW U MPAKTUYECKOW JIEATENbHOCTH B KU3HEHHBIX CUTYyalUsaX (TOTOBHOCTH K
UCCJICIOBAHUIO TPUPOJBI, K  3aHATHSAM CEIbCKOXO3AMCTBEHHBIM TPYIAOM, K  XYyI0)XKECTBEHHO-3CTETUYECKOMY OTPAKEHUIO IIPUPOJBI,
K 3aHATHUAM TYpU3MOM, B TOM YHCJIE 3KOTYPU3MOM, K OCYILECTBICHUIO IPUPOJIOOXPAHHOMN NEATEIBHOCTH).

- 3HaHUE M [TOHMMaHUE OCHOBHBIX MCTOPUYECKUX COOBITUH, CBSI3aHHBIX C PA3BUTHUEM XUMMHM; JOCTHXKEHUHM B 00JaCTU XMMUHU U KYJIbTYpPHBIX
TpaguIMii CBOEH CTpaHbl (B TOM YHCIIE€ HAYYHBIX); OOIIEMHUPOBBIX JOCTIDKEHHH B O0JACTH XMMHHU; OCHOBHBIX NPUHIUIIOB W TIPaBHII
OTHOILLIECHMS K IPHUPOJE; OCHOB 3I0pPOBOr0 00pa3a >KU3HM U 3J0pPOBbECOEpErarolIMX TEXHOJOIH; MpaBWJ IMOBEIEHHUS B UpPE3BbIYANHBIX
CUTYalLUsIX, CBA3aHHBIX C BO3JICHCTBUEM PA3JIMYHbBIX BELIECTB

- YyBCTBO TOPJIOCTH 32 POCCUICKYIO XMMHYECKYI0 HAyKy M JOCTHXKEHHs YyYEHBIX; YBa)XKEHUE U NPUHATHE JAOCTHKCHMHA XHMUH; JHOOOBb U
Oepe’KHOe OTHOILICHHE K IPUPOJIC; YBAKEHUE U YIET MHEHHI OKPYKAIOMIMX K JIMYHBIM JOCTIKEHUSIM B U3YUYE€HUH XUMHM;

- YMEHHUE YCTaHaBJIMBATh CBA3M MEXAY LIEIbI0 M3YUYEHHUS XMUMHUU U TE€M, JUIS YEro 3TO HYXKHO; CTPOUTH KM3HEHHBIE M NPO(ecCHOHATIbHbIE
TUTAHBI C YY€TOM YCIICUTHOCTH N3YYEHUSI XUMHUH U COOCTBEHHBIX IPHOPHUTETOB.

MeTanpeaMeTHbie pe3yJbTaThl

PerysisiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE el CTBUS

BbINyCKHHUK HAYYHTCS

- MCIIOJIb30BaHHE PA3IMYHBIX UCTOYHHKOB XHMUYECKOW MH(MOPMAIUK; MMOJyYCHUE TaKOH WH(POpMAIMU, €€ aHaIM3, MOJrOTOBKAa Ha OCHOBE
3TOr0 aHajm3a HH(HOPMAIIMOHHOTO MPOIYKTA U €r0 MPE3CHTALHS;

- MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOACHUS, SKCIIEPUMEHTa, MOACITUPOBAHUS, U3MEPEHUSA U T. .) JJISl M3YYCHHUS] XUMHYCCKUX
00BEKTOB;

- HCIIOJB30BAHME OCHOBHBIX JIOTMUCCKHX OIepanuii (aHanaW3a, CHHTE3a, CPaBHEHHS, OOOOIICHMs, I0Ka3aTelbCTBA, CHCTEMATH3allUH,
KJ1acCU()UKALUU | Jp.) IPH U3yYEHUH XUMHYECKIX O0BEKTOB;

- (GopMyIUpOBaHHE BBIBOJOB M YMO3AKJIIOUCHHUH W3 HAOMIOJCHUN W HM3YYEHHBIX XHMHUYECKHX 3aKOHOMEPHOCTCH; —  MPOrHO3MPOBAHHE
CBOWCTB BEIIIECTB HA OCHOBE 3HAHUS MX COCTaBa M CTPOCHMSI, a TAK)KE YCTAHOBJICHUS aHAJIOTHH;



- (hopMynupoBaHHE UAEH, TUIIOTE3 U ITyTel NPOBEPKU UX UCTUHHOCTH;

- OTIpeIeTICHUE TIeTIeH U 3a1a4 y4eOHO! M MCCIIeI0BATENIbCKOM IEATETbHOCTH U IYTEH UX TOCTHKECHUS;

- pacKphITHE NPUYHUHHO-CIEACTBEHHBIX CBS3€H MEXIY COCTaBOM, CTPOCHHMEM, CBOMCTBAMH, IPUMEHEHUEM, HAXO)KIECHUEM B INPHUPOAE H
ITOJIy4Y€HUEM BAKHEHUIINX XUMUYECKUX BEILIECTB;

- apryMeHTanus cOOCTBEHHOM MO3UIMU U €€ KOPPEKTUPOBKA B X0€ AUCKYCCHH 10 MaTepralaM XUMHUECKOT0 COJIepKaHMSL.
KoMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eiiCTBHSA

BbINYyCKHUK HAYYHNTCS

-yCTaHABJIMBATh U CPABHUBATH PA3HBIC TOUKU 3PCHMUS, MPEXK/IE YEM MPHHUMATH PEIICHHS U IeTIaTh BEIOOD;

- apr'yMEHTHPOBATh CBOIO TOUKY 3PEHUS, CIOPUTh U OTCTAWBATh CBOIO MO3MIIMIO HE BPaXKI€OHBIM JJIsl OIIIIOHEHTOB 00pa3oMm;

- 3aJ1aBaTh BOPOCHI, HEOOXOAUMBIE JJISi OPTaHU3AIHA COOCTBEHHOM JESITEILHOCTH U COTPYIHUYECTBA C MAPTHEPOM;

- OCYILECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIITb;

- aJIEKBAaTHO MCII0JIb30BaTh PEUb Ul INIAHUPOBAHUS U PETYIISILUU CBOEH ACSATEIBHOCTH;

- aJICKBAaTHO MCIIOJIb30BaTh PEUYEBbIE CPEICTBA JJIsl PELICHHs] PAa3JIMYHbIX KOMMYHUKAaTUBHBIX 3a7a4;

-BJIAJETh YCTHOM U MHUCbMEHHOW PEYbIO;

-CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

OpPTaHU30BBIBATh U TUIAHUPOBATH YUEOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMH, ONPEEIISATh IeTH U (DYHKIIHMH yYaCTHUKOB, CIIOCOOBI
B3aUMOJICHCTBHUSL; IUTAHUPOBATH 001I1e cIOcOObI padoThI;

- OCYUIECTBIISITh KOHTPOJIb, KOPPEKIINIO, OLIEHKY JIeHCTBUM NapTHEPA, yMETh yOekKAaTh;

- pa0oTtaTe B rpymIe, ycTaHaBIMBaTh paboune OTHOUIEHHUs, 3(PPEKTUBHO COTpYTHHYATh U CHOCOOCTBOBATH MPOJYKTHBHOM Koomepauuu; -
MHTEIPUPOBATHCS B IPYIIILY CBEPCTHUKOB U CTPOUTH IIPOYKTUBHOE B3aUMOJIECHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMY;

- HCIOJIb30BATh a/IEKBATHBIE S3bIKOBBIE CPEJICTBA I OTOOPAXKEHUSI CBOMX UYyBCTB, MBICJICH, MOTUBOB U OTPEOHOCTEIH;

- oTOOpaxaTh B peur (omucaHue, 0ObICHEHNE) COAEep)KaHNe COBEPIIAeMbIX JIEHCTBHI Kak B (hOpMe TPOMKOH COLMAIM3UPOBAHHON PEeUH, TaK U
B (hopMe BHYTpEHHEH peun;

-MCII0J1b30BaTh UH(POPMALIMOHHO-KOMMYHHUKAI[MOHHBIE TEXHOJIOTUH;

-I10J1b30BaThCS CIOBAPAMHU U APYTMMHU OMCKOBBIMU CUCTEMaMU Ha YPOBHE "aKTUBHOIO I10JIb30BATENA" YUNTATENBCKON KYJIbTYPHI;
IJIJAHUPOBAHUSA U PETYJIALIMU CBOEH E€ATEIbHOCTH;

ITo3naBaTe/bHbIE YHMBepcaJIbHbIe YUeOHbIe JeliCTBUS

BbInyCKHUK Hay4YuTCH

-OCHOBAM peaJn3aluy IPOCKTHO-UCCIIEN0BATEIbCKOMN EATENBHOCTH;

- OCHOBAM peaJln3aliy CMBICIOBOTO YTCHMUS,

- ocHoBaM peanu3aunu MKT-komnereHTHOCTH;

- OCYILECTBIIATH PACIIMPEHHBIN MOMCK HH(OPMALIUU C UCIIOIB30BaHUEM pecypcoB 6ubnuorek u MHrepHera;
- C03/1aBaTh M MPE0OPa30BBIBATH MOJIEIH U CXEMBI JIJIsl pEIICHHS 3a/1a4;



-OCYIIECTBIATH BBIOOP Hanbosee 3((HEeKTUBHBIX CITIOCOOOB PEIICHHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUM;
- 1aBaTh OINPEIECICHUE MOHATHUSAM;

- CTPOMUTH JIOTHYECKOE PacCykI€HHUE, BKIIOUYAIOIEe YCTAHOBICHUE IPUYMHHO-CIICICTBEHHBIX CBS3€EH;

- OCHOBaM 03HAaKOMMTEIBHOTO, U3y4YaIOLIEro, YCBauBAIOIIETO U TOMCKOBOIO YTEHUS;

- CTPYKTYPHPOBaTh TEKCThI, BKJIIOYasi YMEHUE BBIJCIATH INIABHOE M BTOPOCTENIEHHOE, BHICTPaNBaTh MOCIEI0BATEIbHOCTh COOBITHH;
- CTaBUTH IPOOJIEMY, ApTYMEHTHPOBATh €€ aKTYaIbHOCTH;

-CaMOCTOATEIILHO MIPOBOUTH UCCIICIOBAHKNE HA OCHOBE IPUMEHEHHUS METO0B HAOJIOICHHSI M SKCIIEPUMEHTA;

- BBIJIBUTATH THIIOTE3HI O CBA3SIX U 3aKOHOMEPHOCTSX COOBITHM, TIPOIIECCOB, OOBEKTOB;

- OpPraHU30BbIBATh UCCIIEIOBAHUE C [EIbIO MPOBEPKHU THUIIOTES;

- Ie7IaTh YMO3aKIItoueHUs! (MHIyKTUBHOE U TI0 AaHAJIOTHH) U BHIBOJIBI HA OCHOBE apryMEHTAIUH;

- UCIIOJIb30BaTh KOMIIBIOTEPHOE MOAEIUPOBAHUE B IMIPOCKTHO-UCCIEN0BATENBCKOMN JIEITEIBHOCTH,

IIpeameTHbIE pe3yJibTATHI:

BrinyckHuK HayuuTcs:

-MCIO0JIb30BaTh MPU XapaKTEPUCTUKE BELIECTB MOHATHUS: «aTOM», «MOJIEKYJa», «XUMHUYECKUN 3JIEMEHT», «XUMHUYECKUN 3HAK, WIM CUMBOJ,
«BEIIECTBO», «IIPOCTOE BEIIECTBO», «CIOKHOE BEILECTBO», «CBOMCTBA BEIECTB», «XMUMHYECKUE SBJICHUS», «DUIUUECKUE SIBICHUSY,
«K03((PULIMEHTBI, KMHIEKCHD, «OTHOCUTENIbHAS aTOMHAsI MacCay, «OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca», «MaccoBasi 10JIsI SJIEMEHTay;
-HaXOJIUTh B TIEPUOJMUYECKON crucTeMe W HasbiBaTh cUMBOJGL: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn;

-KJ1accu(UIUpOBaTh BEIIECTBA MO COCTABY Ha MPOCTHIE U CIOKHBIE;

-pa3nuyaTh: TEJIa U BEUIECTBA; XUMUYECKUI 3JIEMEHT U MPOCTOE BEIIECTBO;

-OMUCHIBaTh: (POPMBI CYIIECTBOBAHUS XUMHUYECKHX 3JEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE BEIIECTBA, CIOXKHBIC BEIECTBA); TAOIMYHYIO
dopmy [leprommdeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB; TOJIOKeHWE dyeMmeHTa B Tabmune JI. M. MeHneneeBa, HCIONB3ys TOHATHS
«IIEePUOY, «TPYIINay, «TJIaBHAs MOATPYIIa», «1000YHAs MOATPYIIa»; CBONCTBA BEIIECTB (TBEPIbIX, )KUIKHUX, Fa3000pa3HBIX);

-O0BSICHATh CYIIHOCTh XMMHYECKUX SIBICHHH (C TOYKM 3PEHHS aTOMHO-MOJICKYJSPHOTO YUEHHS) M HMX MPUHIUIHAAIBHOE OTIUYHE OT
(bu3MYECKUX SIBIICHUN;

-XapaKTepU30BaTh: OCHOBHBIE METO/IbI U3YUCHUSI €CTECTBEHHBIX AUCIUIUIMH (HAOIIOACHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE); BEIIECTBO IO €ro
XUMHUYECKON (opMylie COIVIaCHO IUIaHy: KaueCTBEHHBI COCTaB, TUN BellecTBa (MPOCTOE WM CIO0XHOE), KOJUYECTBEHHBIM COCTaB,
OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca, COOTHOIIIEHUE MAacC 3JIEMEHTOB B BEIIECTBE, MACCOBBIC JOJIM DJIEMEHTOB B BELIECTBE (MJIs CIIOMXKHBIX
BEIIECTB); POJIb XUMUH (TIOJIOKUTENBHYIO U OTPHUIIATEIbHYIO) B )KU3HU YEJIOBEKa, apryMEHTHUPOBATh CBOE OTHOIICHHE K 3TOM Mpodieme;
-BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYKO MacCy BEIIECTBA, MAacCOBYIO JOJII0 XMMHYECKOIO 3JIEMEHTA B COCAUHEHUSX; BBIYMCIATH
MacCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE, MAaCCOBYIO JOJIO IPUMECEH, BBIYUCIATH 00bEMHYIO JIOJIO ra3a B CMECH,

-IIPOBOJIUTH HAOJIIOCHHS CBOMCTB BEUIECTB U SIBJICHUM, TPOUCXOASIINX C BEUIECTBAMU,

-co0JII01aTh TIPaBHJIa TEXHUKH O€30MaCHOCTH NP MPOBEACHUH HAOIIOICHUH U TaO0OPATOPHBIX OMBITOB.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD:



-MHTEPIPETUPOBATH METO/IbI MO3HAHUS (aHATU3, CHHTE3, 0000I1IeHe, KOHKPETU3AllHsl, CPAaBHEHHE U AP.)
- B IIpOLIECCe MTO3HAHUSI COMTOCTABIISATh 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX CTPOCHHS;

-MI03HAKOMUTHCS C Y4eOHOM cpefiol MPOEKTUPOBAHMSI OCHOBHBIX 3aKOHOB U OHATUN B XUMHH,
-IIPOEKTUPOBATH U MOACIUPOBATH OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH B XMMUH;

-HCII0JIb30BAaTh HpI/IO6p€T€HHBI€ 3HAaHUA U YMCHUA B HpaKTquCKOfI JACATCIIBHOCTU 1 HOBCGZ[HGBHOﬁ KHU3HU

Conep:xanue TeM y4eOHOI0 Kypca

(1 vac B Hexmemto; Bcero 34 4.)

Tema 1. XumMus B IeHTpe eCTEeCTBO3HAHUA

XuMus Kak 4acTh ectecTBo3HaHus. [Ipenmer xumuu. EcTecTBo3HaHHe — KOMIUIEKC HayK O mpupoze. Hayku o mpupone: ¢dusuka,
xumus, ouosorus u reorpadus. [lojgoxxurensHOe U OTPUIIATEIHFHOE BO3ACHCTBIE YEIIOBEKA HA TIPUPOLY.

[Ipeamer xumuu. Tena u BemiecTBa. CBOMCTBA BEUIECTB KaK MX WHIAUBUIyallbHbIe Npu3Haku. CBOWCTBa BELIECTB KaK OCHOBA HX
MIPUMEHEHMUS.

MeTtoasl u3yueHusi ecrecTBo3HaHUs. HalmroleHue kak OCHOBHOW METOJ TO3HAHMS OKPYXKAIOIIETO0 MHpa. YCJIOBHUS TPOBEICHHS
HabOmoaeHus. ['mmore3a kak npeArnonoxenue, o0bICHIIONIEe WIH MPEACKa3bIBAIOIIee MPOTEKaHWEe HAOII0JAaeMOT0 SBICHHUS. DKCIEPUMEHT.
Jlaboparopust. DkcriepuMeHT J1adopaTopHbIii U JoMantHU. CrocoOsl GUKCHPOBaHUS PE3YyIbTATOB dKcHepuMeHTa. CTpoeHue MiIaMeHu CBEYH,
CYXOT'0 FOpIOYEro, CIIUPTOBKHU.

MonenupoBanue. Mojenu kak aOCTpaKkTHbIE KOMUU U3y4aeMbIX 0OBEKTOB U mpolieccoB. Mojenu B pusuke. DnekTpodopHas MalInHa
Kak a0cTpakTHas MoJelb MOJHUU. Mozaenu B Ouonormu. buonorndeckue myispku. Mopaenw B XMMHHU: MaTepUalIbHbIE (MOJIENH aTOMOB,
MOJIEKYJI, KPUCTAILJIOB, allllapaToB U YCTAHOBOK) U 3HAKOBbIE (XMMHYECKHE CUMBOJIBI, XUMUYECKHE OPMYJIIbI U yPaBHEHUS).

XuMHU4ecKasi CHMBOJIMKA. XHUMUYECKHE CUMBOJIBL. VX Hamucanue, mpou3HOIIEHNEe U WH(OpPMAIHs, KOTOPYIO OHH HECYT. XMMHUYECKHUE
dbopmynbl. Ux Hanucanue, IpOU3HOIIEHNE U MHPOpMAIIHsl, KOTOPYIO OHU HecyT. MHAEKCH U KO3 PUITUESHTHI.

Xumusd 1 (pu3MKa. YHUBEPCAIbHBIN XapaKTep MOJI0KEHUH MOJIEKYISIPHO-KUHETUYECKON Teopuu. [IOHATHS «aTOM», «MOJIEKYJIa», «AOHY.
Kpucrannuueckoe cocrosinue BemiectBa. Kpucramimueckue peuieTku TBepasix Bemects. Auddysus. bpoyHoBckoe ABMXeHuUE.

ArperaTHoe COCTOSIHME BellecTBa. 1'a3000pa3Hble, )KUKKUE U TBepable BeulecTBa. Kpucraminueckue 1 aMop(HbIe TBEP/AbIE BELLIECTBA.
®uznuecKre U XUMHYECKHUE SIBJICHUS.

Xumus u reorpagusi. ['eoornueckoe CTpOeHHE IJIAHETHI 3eMils: SAPO, MAaHTHs, JUTOC(epa. DIEMEHTHBIH COCTAaB T'eOJIOrMYECKHX
COCTaBHBIX YacTel IuiaHeThl. MUHEpalbl U TOPHBIE OPOAbl. MarMaTu4eckue 1 ocagoyHble (OpraHM4ecKre U HeOPraHWu4ecKue, B TOM YUCie U
rOpIOYHE) OPO/IbI.

Xumusa u 6uosnorus. XUMHUYECKUNH COCTaB KUBOM KIIETKH: HeopraHWdeckue (BojJa W MHUHEpajbHbIE COJU) U OpraHudeckue (Oenku,
JKUPBI, YTJI€BOJIbl, BUTAMUHBI) BelllecTBa. [IpocThie U CIIOKHBIE BELIECTBA, UX POJIb B JKU3HEIEATEIBHOCTH OpraHu3MoB. buonoruueckast poib



BOJIbI B )KUBOi1 KieTke. DoTocunTe3. Ponb xsopoduiia B mpouecce poTocunTe3a. buonornueckoe 3HadeHue >KUpoB, OENKOB, 3(GUPHBIX Maced,
YIJIEBOJIOB U BUTAMHUHOB JUISl dKU3HEESITENIbHOCTH OpPraHU3MOB.

KauectBennbie peakiuu B xuMud. [loHATHE O KaueCTBEHHBIX PEAKLUUSIX KaK O PEAKUUSIX, BOCHPUHUMAEMBIX OPraHOJENTUYECKHU: C
MOMOIIIBIO 3PEHHS, CIIyXa, OOOHSHUSA. AHanUTHYEeCKUN PdexT. OnpenenseMoe BEIIECTBO U PEaKTUB Ha Hero. Bo3MOKHOCTh M3MEHEHHUS UX
POJIM HA MPOTUBOIMOJIOKHYIO.

Hemoncrpanuu. 1. Komtekuus pasHbIX Tel W3 OJHOTO BEUIECTBa MIJIM MaTepuana (Hampumep, JabopaTopHas Mocyaa U3 CTekia). 2.
Komnekuust paznuunbpix Tena unu Gotorpaduii Ten W3 amOMUHUSA A WUIIOCTPAllMd HJIEM «CBOIICTBA — MpUMEHEHHue». 3- YuebHoe
00OpyIOBaHUE, HUCIONb3yeMOe TMpH W3ydyeHUH (U3uKH, Ouojorud, reorpaduu U xumud. 4. DnekrpodopHas MammHa B JCHCTBUHU. 5.
I'eorpaduueckue moxpenu (rnodyc, kapra). 6. buonormueckue monenu (MyJsSHKH OPraHOB M CHUCTEM OpPraHOB PACTEHUH, KUBOTHBIX M
yenoBeka).7. dusznyeckre W XUMHUYECKHE MOJAETH aTOMOB, MOJIEKYJ BEIIECTB M HMX KPUCTAUIMYECKUX pemeTok. 8. OObeMHbIE U
IapOCTEP>KHEBBIE MOJEIIA MOJIEKYJ BOJIbI, YIJIEKUCIOIO0 U CEPHUCTOrO ra3oB, MeTaHa. 9- PacnpocTpaHeHue 3amaxa OJEKOJOHA, AYXOB WJIU
ne3onopanTa Kak mnporece auddysun. 10. OO6pasibl TBEPIBIX BEMIECTB KPUCTAUTMYECKOTO CTpoeHus. 11. Moaenu KpuCcTauTMuecKuX PEemeToK.
12. Tpu arperaTHbix cocTosiHUsI BoAabl. 13. IlepenuBaHue yIJIEKUCIOrO0 Tra3a B CTakaH, ypaBHOBEIICHHBIM Ha Becax. 14. Kosnekius
KPUCTAJUTMIECKUX U aMOP(HBIX BEUIECTB M M3aenuil u3 Hux. 15. Komnekus MuHepanoB (J1a3yput, KOPYH/, XaJIbKOIMUPUT, (DIFOOPHT, TAIUT).
16. Komnekiusi ropHeIX mOpoJ (TpaHUT, pa3iuyHbie (OPMbI KalbLUTA - MEN, MpaMop, U3BeCTHSK). 17. Komnekius roproyux MCKOMaeMbIX
(HedTb, KaMEHHBIN Yrojb, ciaHiel, Topd). 18. CnuproBas 3KcTpakuus xjiopodusuia U3 3eleHbIX JUcTheB. 19. IIpokanuBanue cyxoi 3eaeHu
pacTtenuii B MydenbHON Neun JUIsi KOMTUYECTBEHHOTO OINpeIeTICHUs] MUHEepalbHBIX BemecTB B HUX. 20. KauecTBeHHas peakuus Ha kuciopon. 21.
KauecTBeHnHas peakuust Ha yriekuciblil ras. 22. KauecTBeHHast peakiusi Ha U3BECTKOBYIO BOJLY.

JlaGopaTopHble onbIThI. 1. Onucanue CBONCTB KUCIOPO/1a, YKCYCHOM KUCIOTHL, antoMuHus. 2. CTpoeHue TiaMeHu CBeYH (CIIUPTOBKH,
cyxoro roptoyero). 3. Habntonenue OpoyHOBCKOrO JBUKEHHS YaCTUUYEK YEPHOU TYIIM MOJ MUKPOCKONOM. 4. V3yueHue rpanura ¢ HOMOIIbIO
YBEJIIMYUTENBHOTO cTekia. 5. OOHapyKeHue Khpa B CEeMEeHaX IOJICOJHEYHHMKA M Trpeukoro opexa. 6. OOHapyxeHue >(UPHBIX Macel B
anenbCHHOBOW Kopke. 7. OOHapykeHue Kpaxmaia M Oenka (KJICHKOBHHBI) B MIIEHHYHOW Myke. 8. OOHapyKeHHE YTIIEKHUCIOro Taza B
BBIJIBIXaEMOM BO3/1yX€ C IOMOIIbIO U3BECTKOBOM BOJBI.

Jomamrnuii 3xcnepument. 1. M3roToBnenue Moxaesneit Mosiekyn u3 tactuinuna. 2. Juddysus noHOB mepMaHTraHara Kajius B Boje.3.
Wzyuenne ckopoctu auddy3un aspozoneit. 4. Juddysus caxapa B Bome. 5. ONBITBHI C MyCTOW 3aKPHITOM IMIACTMKOBOW OYTBUIKOH. ©.
KonunuecTBeHHOE ompeseneHue coiepkaHus BOJbl B CBeXel 3eneHu. 7. BzaumonelictBue ackopOMHOBOM KHUCIOTHI ¢ Hogom. 8. M3yuenue
cocTaBa MOJUBUTAMHUHOB U3 JIOMallHeld anteuku. 9- O6HapykeHue KpaxMaia B POIyKTaX MUTAHUSI.

IIpakTnyeckas padora 1. 3HaKOMCTBO C JlabopaTopHBIM oOopymoBaHueM. [IpaBuna Oe3omacHocTH Tpu paboOTe B XUMHUYECKOM
kabuHete (;1abopaTopun).

IIpakTuyeckass padora 2. Habmonenue 3a ropsimiell cBedoil. YcrpoiicTBo cnupToBkH. [IpaBmia paboThl ¢ HarpeBaTeIbHBIMU
puOOpaMHu.

Tema 2. MaTtemaTu4eckue pacyerbl B XUMHH

OTHocuTeNnbHBIE aTOMHAsi U MoJeKylspHas macchl. [loHsTne 00 OTHOCUTENBHBIX ATOMHOM M MOJEKYJISpHOW MaccaX Ha OCHOBE

BOJOPOIHOM equHUIBL. Onpe/eieHne OTHOCUTEIILHON aTOMHOM MacChl XMMUYECKUX JIEMEHTOB TI0 IepHoIuieckor Tadnmie. Haxoxmenue mo



¢dbopMyInie BelecTBA OTHOCHUTENBHON MOJEKYIIPHOW MacChl Kak CYMMBbI OTHOCHTEIBHBIX AaTOMHBIX MAacC COCTaBIISIOIIMX BEIIECTBO
XUMHUYECKUX 3JIEMEHTOB.

MaccoBast 10Ji1 XUMHUYECKOTO 3JIEMEHTa B CIIOKHOM BeriecTBe. [loHsTHE 0 MaccoBO Joie -(W) XMMHUYECKOTO 3JIEMEHTa B CJIOKHOM
BEIIECTBE U €€ pacyeT 1o ¢popmyse BeniecTBa. Haxoxxaenne popMyIibl BemecTBa 1Mo 3HAaYSHUSIM MAaCCOBBIX JIOJIEH 00pa3yroIInX €ro AJIEMEHTOB
(s 2-4acoBOTO M3Y4YEHHUS Kypca).

Yucreie BemecTBa U cMecH. [lorsiTre 0 uncTom Bemiectse U cmecu. CMmecu ra3oo0pasHble (BO3IyX, IPUPOAHBIN ra3), skuakue (HedTh)
U TBEp/Ible (TOPHBIE TOPO/IbI, KYJIMHAPHBIE CMECH, CHHTETUYECKHE MOIOIIHE cpeicTBa). CMecH rOMOTeHHbIE U TeTEPOreHHBIE.

OObeMHast JToJisE KOMIIOHEHTa ra3oBoil cMmecH. [loHarne o0 oObeMHOW gone (@) KOMIOHEHTa ra3oBoil cmecu. CocTaB BO3ayxa H
MPUPOAHOTO raza. Pacuer o6beMa KOMIOHEHTA Ta30BOM CMECH IO ero 00bEMHOI 10J1e, 1 HA00OPOT.

MaccoBast 1oiis BeecTBa B pactBope. [loHsiTre o maccoBoil nose (w) BellecTBa B pacTBope. PacTBoputens 1 paCTBOPEHHOE BELLIECTBO.
Pacuer Maccbl pacTBOpPEHHOro BelIeCTBAa IO Macce€ pacTBOpa M MAacCOBOWM JI0JI€ PACTBOPEHHOI'O BEIIECTBA M JIPYTHE pacyeThl C
KCIMOJIb30BAHUEM ITUX TOHSATHM.

MaccoBas nons npumeceit. [TonsiTue o uncTom BelecTBe U mpuMecu. MaccoBas A0 (W) MpuMecu B 00pasiie UCXOAHOIO BEIIeCTBaA.
OcHoBHOe BeliecTBO. PacueT Macchl OCHOBHOT'O BEIIECTBA [10 MAacce BEILIECTBA, COAEPIKAILEIO ONpPEAEIEHHYI0 MACCOBYIO JIOJIIO NIPUMECEH, U
JPYTUe pacueThl C UCIOJIb30BAHUEM ITUX MOHATHUH.

Jdemoncrpanun. 1. Munepans! kynput u TeHoput. 2. Oxcun prytu(Il). 3. Komnekiuu pa3nuyHbix BUJOB MpamMopa U HU3AEIUM (MiIu
WUTIOCTpauuii u3nenuii) u3 Hero. 4. CMech peUHOTo U caxapHOro mecka U ux paszaenenue. 5. Komnekuus «HedTs u HedTenpoaykTen. 6.
Komnekmust ObITOBBIX cMecel (KyTuHapHbIE CMECH, CHHTETHYECKHE MOIOIINE CPENICTBA, MAMITYHH, HAMUTKU | 11p.). 7. lnarpamma 00beMHOTO
cocraBa Bo3nyxa, 8. Jluarpamma 00beMHOr0 cocTaBa MPUPOAHOrO raza. 9- [IpurotoBneHue pacTBopa ¢ 3aJJaHHBIMU MacCOi U MacCOBOM JToJiei
pactBopenHoro BemecTBa. 10. OOpa3ipl BEMECTB U MAaTEPHAIIOB, COJCPIKAIINX OMPEICIICHHYIO JOTI0 IPUMECEH.

Jomaumnuii 3xcnepumenTt. 1. M3yuenue coctaBa OBITOBBIX KYJIMHAPHBIX U XO3IWCTBEHHBIX cMecel 1Mo sTuKeTkaM. 2. [Ipurotosnenue
pacTBopa COJIM, pacueT MacCOBOM JI0JIM pacTBOPEHHOI'O BELIECTBA M ONBITHI C MOJYYEHHBIM pacTBOpoM. 3- M3ydyeHue cocraBa HEKOTOPBIX
OBITOBBIX U (papMaIleBTHUECKHUX MIPETapaToB, COAEPKAUINX OMPEICICHHYIO I0JII0 MPUMECEH, 10 UX ITHKETKAM.

IIpakTuyeckas padora 3- [Ipurorosienue pacTBopa ¢ 3aJJaHHON MacCOBOM J10JIei PAaCTBOPEHHOTO BEIIECTBA.

Tema 3. SIBiieHMs1, MPOUCXOAsIIIUE C BelIECTBAMU

Paznenenne cmeceit. [lonaTne o pa3geneHUU cMeceld W OYMCTKE BemiecTB. HekoTophie MmpocTelInme CrocoObl pa3ielieHusT CMECC:
IPOCEUBAHUE, pa3lelieHUE CMeceil MarHUTOM, OTCTaWBaHHE, JCKaHTalusd, HeHTPU(YTUPOBAaHUE, pa3[eeHHUE C MOMOUIbIO JIETUTEIbHOM
BOPOHKHU.

OunbrpoBanue. GuIbTpOBaHUE B 1a00OpaTOpUH, OBITY U Ha MTpou3BoIcTBe. DunpTpar.

Ancop6rus. [lonsrtue 06 agcopOuuu u ancopdeHTax. AKTHBHPOBAHHBIA Yrojb KaK Ba)KHEWIIWI afcoOpOEHT, €ro HMCIOJIb30BaHHE B
OBITY, HA IPOM3BOJICTBE U B BOCHHOM JieJie. Y CTPOMCTBO MPOTHBOrasa.

JiuctTuiuisiuMsl, KpUCTalIM3allys W BblapuBaHue. JMCTWIUIALMSA KaK MpPOLECC BbIACIEHUS BeEUIeCTBA M3 JKUJIKOM CMECH.
JuctunnupoBaHHas Boja u obOnactu ee nmpumeHeHus. [leperonka nedrtu. Hedrenpomyktel. dpakiinoHHass MEperoHKa KHAKOTO BO3AyXa.
Kpucrannuzamnus u BelmapuBanue B 1a00paTopuu (KPUCTALTU3ATOPHI B (hapPOpOBbIe YAIIKH JIJIsl BRITAPUBAHHMS) U IPHPOJIE.



Xumnueckue peakuuu. [IoHsTre 0 XUMHUECKOW peaklMM Kak Ipolecce NPEeBpallleHNs] OJHUX BEIIECTB B Apyrue. Y clOBUs TEUEHUS U
MpPEKPaIICHUS] XUMUYECKUX PEaKITUH.

[Ipu3Haku xumMu4eckux peakuuid. Mi3amMeHnenue 1peta, BblaIeHUE 0CaKa, PACTBOPEHHUE OCAKA, BBIJCIICHHUE rasa.

Jemoncrpanumn. 1. [IpocenBanue cmMecu Myku U caxapHOro mecka. 2. Pa3zzeneHue cMecu MOpOIIKOB cepbl U xkenesa. 3. Pa3znenenue
CMecH MOpOIIKOB cepbl M Imecka. 4. Pa3zneneHue cmecu BOAbl M PACTUTEIBHOTO Macjia € MOMOLIBIO JEJIUTEIbHONM BOPOHKHU. 5.
Hentpudyruporanue. 6. OunbTpoBanue. 7. PecnimpaTopHbie MacKH U MapiieBbIE MOBS3KHU. 8. AJICOPOIIMOHHBIC CBOMCTBA aKTUBUPOBAHHOTO
yras. 9. Cunukarelnb M €ro mnpuMeHeHue B ObITy W Jerkoil mpomsinuieHHOCTH. 10. IlpotuBorasz u ero ycrpoiictBo. 11. Ilomyuenue
JUCTWIIMPOBAHHON BOBI C IIOMOILIBIO JJAOOPAaTOPHON YCTaHOBKH JUIsl neperoHku xuakocrei. 12. Komnekuus «Hedts n HeGpTenpoaykTe». 13.
Paznenenune cmecu nepmaHraHaTa M AMXpomaTa Kaius crocoOoM Kpuctaummszanuu. 14. B3aummoaeiicTBHe MOPOIIKOB Kele3a U Ccepbl MpHU
HarpeBanuu. 15. [loydeHne yriaekucaoro ra3a B3auMOACHCTBHEM MpaMopa ¢ KUCIOTOW M 0OHAPYKEHHUE €Tr0 C MIOMOIIBI0 N3BECTKOBOM BOJIBI.
16. Karanutudeckoe pasiokeHue MepoKcuaa BoAopoa (Karaau3aTop — IUOKCUA Maprania). 17. depMeHTaTUBHOE pasliosKeHUE MEPOKCUIA
BOJIOpPOJia C MOMOILIbI0 KaTan a3bl. 18. KucioTHBIN OrHeTymuTenb, €ro ycTpolcTBO M NMpuHUMO AeiictBus. 19. Peakuus Heltpanuzanuu
okpaieHHoro (GenondranenHoM pacTtBopa mienouud kucinotoil. 20. B3aumopeiicTBue pacTBOpPOB IMepMaHraHaTa M JUXpomara Kaiausi C
pactBOopoM cynbduta Harpus. 21. [Tonydenue ocaaka runpokcuna meau (I1) mwim ruapokcuaa sxenesa(lll) peakuueii oomena. 22. PactBopenue
MOJTyYEHHBIX OCAJIKOB THAPOKCUIOB METALIOB B KucioTe. 23. [lonyyeHue yriekucioro raza B3auMoJeiCTBIEM pacTBOpa KapOOHATa HATPHSI C
KHMCIJIOTOM.

Jlaboparopubie onbiThl. 1. M3roroBnenue ¢punbTpa u3 GunsTpoBaibHOW Oymaru wuin OymaxHou canderku. 2. M3yuenue yctpoiicTsa
3QKUTAJIKU U €€ IJIaMEHHU.

Jomamnuii 3kcnepuMenT. 1. Pa3aenenue cmecu cyxoro MoJIoka U peqHoro mnecka. 2. M3rorosiienue MapiaeBoil NOBS3KU KaK CpeIcTBa
MHAUBUAYAIBHON 3alUTHl B IEPUOJ 3nujeMuu rpunna. 3. OTcranBaHue B3BECH MOPOIIKA JUIsl YUCTKU MOCYABlI B BOJE U €€ JeKaHTauus. 4.
AncopO1usi aKTUBUPOBAHHBIM YTJIEM KPACAIIUX BEIIECTB MENCU-KOJBL. 5. ACOpOIMs KyKypYy3HBIMU MaJOYKaMU MapoB MMaxy4uX BEIIEeCTB. O.
N3ydyenune cocraBa M NPUMEHEHHUS] CUHTETUYECKHMX MOIOLIMX CPEJICTB, COJEpKalMX SH3UMBI. 7. Pa3jokeHue cMmecu MUTHEBOM COAbl U
caxapHoU myipsl ipu HarpeBanuu. 8. PactBopenue B Boje Tabnetku acnupuHa YIICA. 9. [IpurotoBneHne n3BeCTKOBOM BOJBI U OMBITHI C HEH.
10. B3aumopeiicTBue pacTBOpa MepMaHTraHaTa Kajius ¢ aCKOpOMHOBOM KHCIIOTOH.

IMpakTnyeckas padora 4 (qoMalIHUM SKCIIEpUMEHT). BhIpaluBaHue KpUCcTalioB COJIH.

IIpakTyeckas padora 5. OuucTka NOBapEHHOU COJIN.

IIpakTuyeckasi padora 6 (noManHuil SKcriepuMenT). Kopposusi MeTaioB.

Tema 4. Paccka3sbl 10 XUMUM

Pacckasbl 00 yuensix. Pacckasbl o BemectBax. Pacckasbl 0 peakiusix.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIACC

HaumenoBaHmue pa3aesioB 1

KoauuecTBo 4acos

DJIeKTpOHHbIe (LM(ppOBbIE)

Ng H/H TEM I[pOFpaMMbI Bcero HpaKaneCKHe paﬁo’rbl 06pa30BaTeJILHbIe pecprLI
XuMHUS B IIEHTPE €CTECTBO3HAHUSA 11 2 bubnmnorexa [JOK
https://m.edsoo.ru/7f41837¢
1 bubmuorexa [{OK
M 10
ATCMATHIA B XHMHH https://m.edsoo.ru/7f41837c¢
SIBneHus1, MPOUCXOIAIIHNE C 9 1 bu6mmoreka LIOK
BELIECTBAMU https://m.edsoo.ru/71f41837¢
Pacckassl mo xumuu 4 0 bubmmotrexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB 110 34
ITPOI'PAMME 4



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

4. TIOYPOYHOE IINITAHUPOBAHUE
¢ YKa3aHHEM KOJMYeCTBA YaC0B, OTBOJUMBIX HA OCBOCHHE KAMKA0I0 pa3jesa, TeMbl.

Koan4yecTBO 4acoB

JJIeKTPOHHBbIE HH(PPOBBIE

Tema ypoka
Ne n/m yp Beero Kontpoabnbl | IlpakTuyueckn 06pPAIOBATEIHLHbIE PECYPChI
7 kyacc e padoThl ¢ paGoThl
XuMHS Kak 4acTh ectecTBo3HaHus. [Ipenmer Bubmorexa LIOK
XHIMITH. ! https://m.edsoo.ru/ff0d210c
1 TexHuka 6€30MaCHOCTH Ha YPOKaX XUMUHU.
Tena u BemecTBa Meronabl u3ydeHUs 1 bu6mmoreka [IOK
2 €CTECTBO3HAHMSI. https://m.edsoo.ru/ff0d227¢
[IpakTuueckass pabora Nel «3HaKOMCTBO C
nabopatopHbIM oOopynoBanueMm. [lpaBuna 1 1 bubnmnorexka [JOK
TEXHUKH O€30MacHOCTH TMpu pabore B https://m.edsoo.ru/ff0d23dc
3 XUMHYECKOM KaOUHETE »
[TpakTuueckast padora No2 «HaGmonenue 3a Bubmorexa LIOK
ropsield CcBedord. YCTpOMCTBO U paborta 1 1 hitos://m.edsoo.ru/f0d26ca
4 CIIUPTOBKNY. DS/, ’
1 bubnuorexa [JOK
5 MonennpoBaHue https://m.edsoo.ru/ff0d28c8
XuMUYecKass ~ CUMBOJIMKA.  XUMHYECKHE Bu6muorexa IJOK
dbopmynbel. MHACKCH U KOOPDUITUESHTHI. 1 https://m.edsoo.ru/ff0d2a6c
6 ://m. .
Xumust u  puU3MKa. Kpucrannuueckoe 1 bu6mmoteka [IOK
7 COCTOSIHVE BELIECTBA. https://m.edsoo.ru/ff0d2be8
ArperaTHoe COCTOSTHUE BEIIECTBA.
bubnuorexa [JOK
. Ou3NIeCKUe U XUMUICCKHEC SBIICHUS. 1 https://m.edsoo.ru/f0d2a6e
Xumusa u reorpadus. DIEMEHTHBIH cOCTaB Bubmorexa LIOK
TCOJIOTUYECKMX COCTABHBIX YACTEH TUTAHETHI. 1 https://m.edsoo.ru/f0d2d50
9 MuHepasbl U TOPHbBIE OPO/IBL.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumug u Ouosiorusa. XUMHUUYECKUU COCTAaB
J)KUBOM  KJIeTKU.. [IpocTbie U  ClIOXKHBIE
IBemiecTBa, UX POJIb B JKU3HEAEATEILHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/ff0d2eae

10 OPraHu3MOB.
o, OnpeseHEMOC Bemtetnmo H peacin BuGmorera LIOK
) pel m p https://m.edsoo.ru/ff0d210c
11 Ha HEro.
OtHocuTenbHBIE aTOMHAs M MOJICKYJISIpHAS bu6mmoreka [IOK
12 MAaccChbl. https://m.edsoo.ru/ff0d227¢
MaccoBasg A0Ji1 XMMHUYECKOTO 3JEMEHTa B bubnmoreka [JOK
13 CJIOKHOM BEILECTBE https://m.edsoo.ru/ff0d23dc
Pemenune 3amad Ha BBIYHMCIIEHHE MacCOBOMU bu6mmoreka [IOK
14 JIOJIM DJIEMEHTA B BEIECTBE. https://m.edsoo.ru/ff0d26ca
Uuctele BemectBa U cMmecu.  Cmecn bubnnorexa [JOK
15 TOMOTEHHBIE M T€TEPOTreHHBIE https://m.edsoo.ru/ff0d28c8
bubnuorexa [JOK
16 O0BEMHAsT 10JISI KOMIIOHEHTA ra30BOM CMECH https://m.edsoo.ru/ff0d2a6¢c
MaccoBasg 10Jiss BeElIECTBA B  PACTBOPE. bubnmoreka [JOK
17 Pemenne pacu€THBIX 3a7a4. https://m.edsoo.ru/ff0d2be8
[IpakTrueckass pabora Jv\f93 «HpI/IFO}“OBJ‘IeHI/If Bubmorexa LIOK
pacTBOopa C 3aJaHHON MaccoBOM o€t https:/m.edsoo.ru/f0d2a6¢
18 pPacTBOPEHHOTO BEIIECTBA» Ds-/. :
bubnuorexa [JOK
19 MaccoBast 10151 IpUMecei https://m.edsoo.ru/ff0d2d50
bubnuorexa [JOK
20 Pemenue 3a1a4 1 ynpaxHeHU https://m.edsoo.ru/ff0d2eae
bubnuorexa [JOK
21 Pemenue 3a1a4 ¥ ynpaxHeHU https://m.edsoo.ru/ff0d210c
bubnuoreka [JOK
22 CniocoOblI pa3JielIeHUsl CMeceH. https://m.edsoo.ru/ff0d227¢
23 ®duapTpoBaHKe. AcopOusl. bubmmorexka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

https://m.edsoo.ru/ff0d23dc

Juctunnsanus, KpHUCTaJLIIU3alus U 1 bu6mmoteka [IOK
24 BbIIIapUBaHUE. https://m.edsoo.ru/ff0d26ca
[Tpaktnueckass pabora Ned  «Oumcrtka 1 bubnmnorexka [JOK
25 MTOBAPEHHOM COJINY https://m.edsoo.ru/ff0d28c8
1 bubnnoreka [JOK
26 XUMHUYECKUE PEAKIIUH. https://m.edsoo.ru/ff0d2a6c
1 bu6mmoreka [IOK
27 XHUMHYECKUE PEAKITUH. https://m.edsoo.ru/ff0d2be8
XUMHYECKUE peakuu. Y CIOBUS MPOTEKaHUS 1 bu6mmoteka [IOK
28 U IPEKpaIICHUs] XUMUYECKUX PEaKIIHil. https://m.edsoo.ru/ff0d2a6c
1 bu6mmoreka [IOK
29 [Tpu3HaKK XMMUYECKUX peaKIui https://m.edsoo.ru/ff0d2d50
O06o6mIeHne no Teme «SIBieHus, 1 bubnmoreka [JOK
30 IPOUCXOJSIINE C BEIIECTBAMM» https://m.edsoo.ru/ff0d2eae
1 bu6mmoreka [IOK
31 Pacckaspl 00 yueHBIX. https://m.edsoo.ru/ff0d40c4
1 bubnnoreka [JOK
32 Paccka3zbl 00 dIIleMeHTax 1 BEIeCTBax https://m.edsoo.ru/ff0d40c4
1 bu6mmoreka [IOK
33 Pacckasbl 0 peakiusax https://m.edsoo.ru/ff0d40c4
34 [ToBTOpEeHME 1

OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

34
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