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CpPEeIHETOo OOIIero



1. Ilmanupyemble pe3yJIbTaThl OCBOCHUSI Y4eOHOro nmpeamera nmo xumum «lIpakTukyMm mo XumMuu» Ha ypoBHe CpeaHero o0mero
o0pa3oBaHusl.
1.1. JInyHOCTHBIE pe3yJIbTaThl O0CBOeHHs yueOHOro npeamera «[IpakTukym no Xummuu» B cpeaHei (IOJIHOI) HIKOJIE.
1. I'pasricoanckozo eocnumanusn:
BOCIIUTAHUE Yy JETe aKTUBHOM TIpakIaHCKOW MO3WLKH, TPAXAAHCKOM OTBETCTBEHHOCTH, OCHOBAHHOW HAa TPAJULMOHHBIX KYJBTYPHBIX,
JTyXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX POCCUICKOT0 00IIEeCTBA;
pa3BUTHE KYJIbTYpPbl MEKHAIMOHATILHOTO OOIIIEHUS;
(dbopMUpOBaHUE TPUBEPKECHHOCTH HICSIM WHTEPHAIIMOHAIIN3MA, IPYKOBI, PABCHCTBA, B3AaMMOITOMOIIH HAPOJIOB;
BOCIIHTAHNE YBAXKUTEIHHOTO OTHOIIEHHS K HAIMOHAILHOMY JOCTOMHCTBY JIIOJIeH, X UyBCTBAM, PETUTHO3HBIM YOCKICHUSM;
pa3BUTHE MPABOBOM M MOJHUTHYECKOW KYJIBTYpPbI IE€TEH, PAaCIIMPEHNE KOHCTPYKTUBHOIO y4acTHUs B NMPHUHATUU PELICHUH, 3aTParuBarOlIuX HUX
MpaBa U UHTEPECHI, B TOM YHUCIIE B Pa3IMYHBIX (hopMax caMOOpPraHU3AIlH, CAMOYIIPABIICHHUS, OOIIECTBEHHO 3HAUUMOM 1eATeIbHOCTH;
pa3BHUTHE B JETCKOM Cpeie OTBETCTBEHHOCTH, TPUHLIMIIOB KOJUIEKTUBUA3MA U COLUAIBHOM COJIUJIAPHOCTH;
dbopMupoBaHUe CTAOMIBHON CHCTEMBI HPABCTBEHHBIX M CMBICIOBBIX YCTAaHOBOK JIMYHOCTH, MO3BOJSIONIUX MPOTHBOCTOSTH HACOJOTHH
IKCTpPEMH3Ma, HAIIMOHAIN3MA, KCEHO(DOOHH, KOPPYIIUH, TUCKPUMUHAIIMH TI0 COIMATLHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM TPHU3HAKAM U
JPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBIICHUSIM;
2. Ilampuomuueckozo 60CNRUMAHUA U POPMUPOBAHUSA POCCUTICKOU UOCHMUYHOCMU
dbopMupoBaHUe y IeTel MaTpruOTHU3Ma, YyBCTBa TOPJIOCTH 3a CBOIO PonnHy, TOTOBHOCTH K 3aimuTe nHTepecoB OTedecTBa, OTBETCTBEHHOCTH 32
Oynymee Poccun Ha OCHOBE pa3BUTHSA MPOTPaMM MATPHOTUUECKOTO BOCIIUTAHUS JIETEH, B TOM YHCJIE€ BOSGHHO-TIATPUOTUYECKOTO BOCIIUTAHNUS,
pa3BUTHE Y TMOAPACTAIONIETO MOKOJEHUS YBa)XXEHHsI K TaKUM CHMBOJAM TOCydapcTBa, Kak rep0O, ¢uar, rumH Poccuiickoit ®enepanuu,
HMCTOPUYECKUM CUMBOJIAM U maMsiTHUKaM OTeuecTBa;
pa3BUTHE MOUCKOBOM U KPaeBEAUECKOM IEATEbHOCTH, I€TCKOT0 MO3HABATEIBHOTO TypU3Ma.
3. Ayxo06H020 u HPA6CMEEHHO20 60CNUMAHUA 0emell HA OCHO8€E POCCUTICKUX MPAOUYUOHHBIX YEeHHOCm el
pa3BUTHSA y JETe HPAaBCTBEHHBIX YYBCTB (UECTH, I0JITa, CIIPABEATUBOCTH, MUJIOCEPIUS U IPYKETIOOUS);
(GhOopMUPOBaHUS BEIPAKEHHOW B TTOBEJICHUN HPABCTBCHHOH TO3HIIMH, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEIILHOMY BBIOOPY 100pa;
pa3BUTHS COTEepeKUBAHUSI U (POPMUPOBAHUS MTO3UTUBHOTO OTHOIIEHUS K JIOASM, B TOM YHCIIE K JUI[AM C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU
310pOBbSI U UHBAIHIAM;
conieiicTBUSL GOPMUPOBAHUIO Y JIeTEH TMO3UTUBHBIX KU3HEHHBIX OPUEHTHPOB U IJIAHOB;
OKa3aHMUsl MOMOIINM JIETSAM B BBIPAOOTKE MOJENEH TMOBEICHUS B PA3IUYHBIX TPYIHBIX JKU3HEHHBIX CHUTYallUAX, B TOM YHUCJE MPOOJEMHBIX,
CTPECCOBBIX M KOH(PIUKTHBIX.
4. Ilpuobwenusa oemeit K Kyi1bmypHomy HAC1E0UIO:



3 PEKTUBHOE WCIOIB30BAHUE YHUKAJIHHOTO POCCHICKOTO KyJBTYpHOT'O HACIeOus, B TOM 4YHCIE JHTEPAaTypHOTO, MY3BIKaJIBHOTO,
XYJ0’KECTBEHHOT 0, T€aTPaIbHOTO U KHHEMATOTPaQHuecKoro;

BOCIIMTAHNE YBa)XKEHHUS K KYJIbTYpE, A3bIKaM, TPaJIULUsAM U 00bIYasiM HapOI0B, MpoXkuBaromux B Poccuiickoit denepauny;

npuoOIIeHne IeTel K KIACCUYECKUM M COBPEMEHHBIM BBICOKOXYAOKECTBEHHBIM OTEUECTBEHHBIM M MHPOBBIM MPOU3BEACHUSM HCKYCCTBA U
JUTEPaTypHl;

pa3sBUTHE MY3E€UHOU U TeaTPaJIbHOM NENArOTUKY;

CO3/1aHHE YCIIOBUH JIJIsl COXpaHEHUs, MOAEPKKU U PA3BUTHS STHUUECKUX KYJIbTYPHBIX TPaJULUIl U HAPOJHOTO TBOPUECTBA.

5. IHonynapuzayuu HayuHvlX 3HAHUI cpeOu demeil:

COJICVCTBHUE MOBBIIICHUIO MPUBJIEKATEIBHOCTA HAYKH JUISl TIOAPACTAIOLIErO IMOKOJIEHUS, IOIEPKKY HAYYHO-TEXHUYECKOTIO TBOPYECTBA JIETEH;
CO3/IaHME YCJIOBHM AJIs TOJY4YEHHUS JEThbMH JOCTOBEPHON MH(OpPMALINK O TEPEOBBIX JOCTHKEHHUSIX U OTKPBITHIX MHUPOBOM M OTEUECTBEHHOUN HAYKH,
MOBBILICHUS 3aMHTEPECOBAHHOCTH MOPACTAIOLIETO MOKOJIEHUS B HAyUHbIX TO3HAHUAX 00 yCTpoicTBE MUpa U 001IeCTBa.

6. Du3uueckozo eocnumanus u Gopmuposanus Kyiabmypol 300P06ba:

(dbopMHEpOBaHKE Y TIOAPACTAIOMIETO MOKOJICHUSI OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U TIOTPEOHOCTH B 3[JOPOBOM 00pa3e KU3HHU;
dbopMupoBaHUEe B JIETCKOH M CEMEHHOU cpelie CUCTEeMbl MOTHUBALMU K aKTUBHOMY U 3JI0POBOMY 00pa3y >KHU3HH, 3aHATUAM (U3MUYECKON KyIbTYpOu U
CIIOPTOM, Pa3BUTHUE KYJIbTYPbI 3J0pPOBOTO UTAHMUS;
pa3BUTHE KYyJIbTYypbl 0€30MacHOW KHU3HEAESITENbHOCTH, MPOPUIAKTUKY HAPKOTHUECKON M aJKOTOJBHON 3aBUCHMOCTH, TaOaKOKypeHHs] M JPYTHX
BpPEIHBIX MTPUBBIUEK;

MCIOJIb30BaHUE TIOTEHI[MANIa CIOPTUBHOM AEATENBHOCTH JUTsl MPO(HUIAKTUKH aCOIIMALHOTO MTOBECHUS;
7. Tpyooeozo éocnumanus u npogheccuonHanbHoz0 camoonpeoeieHus:

BOCIIUTaHUsA y J€TeH YBaXKE€HUS K TPYAY U JHOIAM TPYJa, TPYAOBBIM JTOCTHKEHUSIM;
dbopMHpOBaHUS Yy JETEH YMEHHWH M HaBBIKOB CaMOOOCIY>KHUBAHHS, MOTPEOHOCTH TPYAUTHCS, AOOPOCOBECTHOTO, OTBETCTBEHHOTO W TBOPUYECKOTO
OTHOIICHHUS K Pa3HbIM BHJIaM TPYAOBOH NeATEIbHOCTH, BKIIOYast 00y4eHHE U BHIMIOJIHEHHE JJOMAITHUX 003aHHOCTEH;
pPa3BUTHSA HAaBBIKOB COBMECTHOM paboOThl, yMEHHUsI pabOTaTh CaMOCTOSITENIbHO, MOOMIIN3Ysl HEOOXOAUMBIE PECypChl, IPABUIBHO OLIEHUBAs CMBICI U
MOCJIEACTBUS CBOUX JCHCTBUI;

CONecTBUSL TTPO(GECCHOHATTLHOMY CaMOOIPEISIICHUI0, TPUOOIIEHUS JeTe K CONMANTBbHO 3HAYMMOW NESATEIHHOCTH ISl OCMBICICHHOTO BBIOOpPA
npocdeccuu.

8. Okonocuueckozo éocnumanusa:
pa3BUTHE Y JeTeH U UX POIUTENIeH IKOIOTUYECKON KYIbTYPhl, OEpEKHOr0 OTHOIICHUS K POJIHOM 3emiie, MpUpoaHbIM OoratcTBam Poccum u Mupa;
BOCIIMTAHWE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHWE HPUPOJHBIX PECYpCOB, YMEHUN M HaBBIKOB Pa3yMHOI'O MPUPOJOINOJIb30BAHMS, HETEPIUMOIO
OTHOLLUEHUS K IUCTBUAM, IPUHOCAILIUM BpPEJ SKOJIOTHH.

1.2 MeTtanpeaMeTHbIe pe3yJbTaThl yueOHOro npeamera «[IpakTukyM mo xumum» B cpeiHeil (I0JHOM) IIKOJIE.



— HCIIOJIb30BAHHUEC yMeHI/II\/'I 1 HAaBBIKOB pa3JIMYHBIX BUI0B M03HaBaTEIILHOM ACATCIIBHOCTH, IPUMCHCHNUEC OCHOBHBLIX METOAOB ITO3HAHUA (CI/ICTGMHO-
nH(GOPMAIMOHHBIN aHaTN3, HAOMIOIEHNE, N3MEPEHHE, IPOBEIEHNE dKCIIEPUMEHTa, MOJICTTHPOBAHNE, CCIIeI0BATENbCKAs AEATEITHbHOCTD) ISl M3yUeHHS Pa3IHIHBIX
CTOPOH OKpY>KaroIlel NeHCTBUTEIbHOCTH;

— BJIaACHNUC OCHOBHBIMU MHTCJJICKTYAJIbHBIMU ONI€palluaIMU: q)OpMyJ'II/IpOBKa TUIOTE3bl, aHAJIN3 U CUHTE3, CPDABHCHUC U CUCTCMATHU3allUA, O606H_ICHI/IC n
KOHKpETU3aIlUA, BBIABICHUC ITPUYINHHO- CJICACTBEHHBIX CBS3CH U ITOMCK aHaJIOT OB,

— TI03HaHNE 00BEKTOB OKPYKAIOIIETO MHPA OT OOIIIEro Yepe3 0COOCHHOE K SANHIIHOMY;
— YMEHHE ONPEeIATh IENIU U 3a7a4M JeITeIbHOCTH, BEIOMPATh CPEICTBA PEallM3aINH [IETH U IPUMEHSITh UX HA MPAKTHKE;

— WCTONTb30BaHNE PA3IMYHBIX HCTOYHUKOB JUIS MOMTyUEHUS] XUMHUYECKOW WH(GOPMAIIIH, TOHUMaHHUE 3aBUCUMOCTH COJIEPKaHUS U (POPMBI TIPEICTABICHHS
WH(pOpPMAIIMH OT IeJIel KOMMYHUKAIIUN U aJipecara;

— YMCHHEC NPOAYKTHUBHO O6HIaTI)C$I u B3aHMOZ[€I>'ICTBOBaTb B 1mmporecce COBMECTHOM ACATCIIBHOCTHU, YUUTBHIBATD MMO3UIHUU JPYTUX YHYACTHHUKOB JCATCIBHOCTH,
3¢ pexTUBHO paszpeniaTh KOH(PIHKTHI,

— TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOATENBHON HH(OPMALMOHHO-TI03HABATENbHON AEATENILHOCTH, BKIIIOYasi yMEHHE OPUEHTUPOBATHCS B PA3ITUYHBIX
UCTOYHHUKAaX MH(OpMALMU, KpUTUYECKH OLEHUBATh U MHTEPIIPETUPOBATH HH(OPMALIUIO, TOTYyYaeMyt0 U3 Pa3IMYHBIX HCTOUHHKOB;

— yMEHHE UCIIOJIb30BaTh CPEeICTBA HH(POPMALTUOHHBIX U KOMMYHHKAIIMOHHBIX TexHoJorui (nanee — MKT) B pelieHnH KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U
OpraHM3aIMOHHBIX 3a/1a4 ¢ COOIIOJEHNEM TPeOOBaHUI SIPrOHOMUKH, TEXHUKH O€30IIaCHOCTH, TUTUECHBI, peCypcocOepeKeHNs, TPABOBBIX H ATUYECKUX HOPM, HOPM
MHPOPMAIIMOHHOM Oe30MacHOCTH;

— BJIAZICHUC A3BIKOBBIMU CPCACTBAMU, B TOM YHUCJIC U A3BIKOM XUMHUN

— YMCHUC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3pCHUS, UCIIOJb30BATh a/ICKBATHBLIC A3bIKOBLIC CPCCTBA, B TOM YUCJIC W CUMBOJILHBIC (XI/IMI/I‘IGCKI/IC
3HAKH, (GOPMYIIBI U ypaBHEHUS).

1.3 IlpeaMeTHBIMHU pe3yIbTATAMU SIBJISIIOTCS

1) 6 noznasamensnoit cehepe:
— 3HaHUe (MOHUMaHNe) U3YYEHHBIX TIOHATHI, 3aKOHOB U TEOPHIL;
— yMEHHE OIUCHIBATh JEMOHCTPALIIOHHbIE U CAMOCTOSATENHHO IIPOBEICHHBIE KCIIEPUMEHTBI, UCIIOJIb3YS AJISl 3TOI0 €CTECTBEHHBIH (PyCCKUM, POAHOM) SI3BIK
U SI3bIK XUMUH;



— FOTOBHOCTh MPOBOJIUTH XUMHYECKUH IKCIICPUMEHT, HA0JII0IaTh 3a €ro MPOTeKaHHEeM, (PUKCUPOBATh PE3yJIbTAThl CAMOCTOSTEIIBHOTO H
JIEMOHCTPUPYEMOTO IKCIIEPUMEHTA U JIENaTh BHIBOJIbI;
— MMOWCK HCTOYHUKOB XUMHUYECKOH HH(OpMaIy, MorydeHrue HeoOX0uMol HH(pOpMAaNnK, ee aHaITu3, U3TOTOBICHHE XUMUIECKOTO HH(POPMAIIHOHHOTO
MPOAYKTA U €ro Mpe3eHTau;
— BIIaJIEHUE 00A3aTeNbHBIMU CIIPaBOYHBIMH MaTepuanaMu: [lepuonndeckoit cucremoii xumudeckux snemeHToB Jl. 1. MenneneeBa, Tabnumei
PacTBOPUMOCTH, 3JIEKTPOXUMUYECKHUM PSIIOM HANPSHKEHUH METAJJIOB, PAIOM 3JEKTPOOTPULIATEIbBHOCTH

— YCTaHOBJICHHE 3aBUCUMOCTH CBOMCTB U IPUMEHEHHSI BAXKHEUIINX OPraHUYECKUX COCAUHEHUI OT UX XUMUYECKOT0 CTPOEHUS], B TOM YHCIIE U
00YyCIIOBIIEHHBIX XapaKTEPOM 3TOT'0 CTPOCHUS (IIPEICIbHBIM HITH HETIPE/ISIBHBIM ) U HATUUMEM (PYHKIIMOHAJBHBIX TPYIII,
— MOHUMAaHHME XUMHUUYECKON KapTUHBI MHUpa KaK HEOTHEMIIEMOM YacTH IIEJIOCTHOM HAYYHON KapTUHBI MUPA;

2) 6 ueHHOCMHO-OPUEHMAYUOHHOU chepe — aHAIIN3 U OTICHKA TTOCIICACTBUH IS OKPYIKaIoIIel cpeibl OBITOBOM M IIPOMU3BOJICTBEHHON NEATEIFHOCTH YIIOBEKa,
CBSI3aHHOM C IPOM3BOJICTBOM U NIEpepadOTKON BaXKHEHIIINX XUMHUYECKUX MTPOYKTOB;

3) 6 mpyoosoit cghepe — NpoOBEICHNE XUMUYECKOTO IKCIIEPUMEHTA; Pa3BUTHE HABBIKOB YUEOHOM, MPOSKTHO-UCCIIEA0BATENBCKON, TBOPUSCKOM JCSITETLHOCTH MPU
BBITIOJTHEHUY WHANBUIYAIHHOTO MPOEKTA TI0 XIUMHH;

4) 6 chepe 300pos6ozo oopasza ycuznu — coONIOACHNE TIPaBUI 0€30ITACHOTO OOpAIIEeHUS ¢ BEMECTBAMH, MaTeprualaMi M XUMUIECKAMH TTPOIIECCaMU; OKa3aHHe
TIEPBOH TIOMOIIY MPU OTPABIICHUSIX, 0KOTaX U IPYTHX TpaBMaX, CBI3aHHBIX C BEIIECTBAMU U JTJAOOPaTOPHBIM 000PYTOBAaHHEM.

B pesyabTaTe ndyuenns yuedHoro npeamera xuMnu «IIpakTukym no XuMum» Ha YPOBHe CpeHero o0mero oopa3oBaHus:

BoinyckHMK Ha 0230BOM ypPOBHE HAYYHTCS:
- popMUPOBATH BaKHEUIITNE XUMHUYECKHE TTOHSATHUS, OCHOBHBIC 3aKOHBI XUMHUHU, TCOPUU XUMUU;

- (hopMupOBaTh BaXKHEUIIINE XUMUUECKHE IOHATHS: CTEIIEHb OKUCICHHS, MOJIb, MOJISIPHAs. Macca, MOJIIPHBII 00beM, BEeLeCTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUSI, OKUCIIUTEINIb M BOCCTAHOBHUTENb, OKHCICHHE U BOCCTAHOBIICHHUE, YTIIEPOAHBIN CKeleT, (yHKIMOHATIbHAS TPYIINa,
WU30MEPHUsL, TOMOJIOTHS;

- (I)OpMI/IpOBaTB OCHOBHBIC 3aKOHBI XUMHUH: COXPAaHCHHA MACChI BEIICCTB, IIOCTOAHCTBA COCTaBa, HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH;

- (hpopMHpOBaTH OCHOBHBIE TEOPUHM XUMHUU: XUMUYECKOU CBSI3U, CTPOCHUSI OPIraHUYECKUX COEAMHEHUN;



- 3HATh BaKHEHUIIIHIE BCIICCTBA U MAaTCpHaAJIbl: MCTAH, 3TUJICH, KAYYYKH, JTUCHOBBLIC YTJICBOAOPOABI, AalICTUJICH, 66H30J’I, 9TAaHOJI, aJIbACTUABI, YKCYCHAasA
KHCJIOTA, )KHUPHbI, MbLIA, I'N'TFOKO34a, Caxapo3a, KpaxMaJl, KJICTYaTKa, 6GHKI/I, HCKYCCTBCHHBIC U CUHTCTUUCCKHEC BOJIOKHA, IJIACTMACCHI;

- Ha3bIBaTbh U3YYECHHBIC BEILIECTBA 10 «TPUBUAIIBHOW) MU MEXKIYHAPOIHON HOMEHKIIATYpPE;

- XapaKTepU30BaTh: OCHOBHBIE KJIACCHI OPTaHUYECKUX COCIUHEHHH; CTPOCHNE U XUMUYECKUE CBOWCTBA N3YYEHHBIX OPraHMYECKUX COCIUHECHMI;
- 00BSACHATD: 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTABa U CTPOEHUS; MPUPOTY XUMHUUECKOHN CBSI3H;

- BBINOJIHATh XMMUYECKUI DKCIIEPUMEHT I10 PACIIO3HABAHUIO BAXKHEUIIMX OPraHUYECKUX BELIECTB;

- HAYYUTbCS IPOBOJUTH CAMOCTOSATENIbHBIA OUCK XUMUYECKOH MH(OpMAIMK C UCIIOJIB30BAaHUEM PA3IMUHBIX HCTOUHUKOB (HAYYHO-ITOMYJISPHBIX
U3JJaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); UCI0Ib30BaTh KOMIIBIOTEPHBIE TEXHOJIOIMHU AJIs 00OpaObOTKHU U Nepeauydl XUMHUYECKON
MH(POPMALIMK U €€ MPE/ICTaBICHHUS B pa3INYHbIX (opMax;

- HCIIOJIB30BaTh HpI/I06peTeHHBIe 3HaHUA U YMCHUA B HpaKTI/I‘—IeCKOI\/'I JACATCIIBHOCTHU U HOBCG)IHeBHOI\/'I KU3HU TJI: 0OBACHCHHS XUMHNYECKUX, SIBIICHUMN
MMPOUCXOAIIUX B IIPUPOAC, 6I>ITy M Ha IIPOU3BOACTBC,

- OLICHUBATh POJIb U 3HAUEHHUE XMMHHU, CII0KHBIX U IPOTUBOPEUUBBIX IyTEH pa3BUTH UJIEH, TEOPUN U KOHLIETIIIUNA COBPEMEHHON XUMUM;
- OLIEHUBATh 3KOJIOTMYECKHU TPaMOTHOE ITIOBEJICHUE B OKPYKAIOLIEH Cpele;

- pelaTh NPaKTUYECKHUE 3a1a4H B IOBCEAHEBHOM KU3HU;

- IpeAYNPEKAATh ABJICHUSA, HAHOCALIUE BPE]] 30POBBIO YEJIOBEKA U OKPYKAIOLIEH Cpeae;

- IOJTHUMATBH TJ00abHbIe POOIEMBI CTOSALINE NEPE] YEIOBEUECTBOM (IKOJIOTHYECKHE, SKOHOMUYECKHE, CHIPhEBBIE);

- (hopMUpOBaTh EAMHYIO €CTECTBEHHOHAYUHYIO KApTHHY MHUpa Ha OCHOBE MEXITPEIMETHOM HHTETrpaluu

2. Conep:xanue yueOHoro npeamera xumus «IlIpakTukym no Xumum» Ha ypoBHe cpefgHero oduiero oopasosanus (10 kaacc- 34 yaca).

Beenenne (1 uac)



BBoaHoe 3aHsiTHe. 3HaKOMCTBO € LIETSIMU U 3a/ladaMH Kypca, ero cTpykrypoil. CpaBHEHHE OpraHMYECKUX COSMHEHUH ¢ HEOPTaHUYECKUMU.
ITpuponHble, NCKYCCTBEHHBIE U CUHTETUYECKUE OPraHNYECKUE COeAMHEHNS. BaneHTHOCTD.

CTpoeHue OpraHn4ecKux coeinHeHuii (5 yacon).

Teopust cTpoeHUs OPraHUYECKUX COCNMHEHUN. YTIepoaHblid ckeneT. Pangukansl. OyHKIMOHATBHBIE TPYIIIBL. ['OMOJIOTHYECKUN s, TOMOJIOTH.
CtpykTypHas u3oMmepusi. TUIIBI XUMUYECKHX CBSA3EH B MOJIEKYJIaX OpPraHMYECKUX COSIMHEHUH. YTIPaKHEHUS 10 COCTABIEHUIO CTPYKTYPHBIX (GOpMyIT
n3oMepoB yriaeBoaopoaoB C7 — C10 pazBeTBiaeHHOT0 cTpoeHus. Kiaccudukanus u HOMEHKIIaTypa OpraHMueCKUX COeMHEHUN. XUMUYECKUE
CBOICTBa OCHOBHBIX KJIACCOB OPTAaHUYECKUX COeIMHEHUH. Pemenne 3aau Ha BBIBOJ XUMUYECKOM (DOPMYIIbl OPTaHUYECKOTO BEIeCTBa. 3aauu Ha
HaXO0XJIeHHWE MOJIEKYJISIPHBIX (JOPMYJT OPraHMYECKUX BEIIECTB MO JaHHBIM O Macce, 00beMe MIM KOJTMYECTBE BEUIECTBA MPOTYKTOB UX CTOPAHUS.
ANTOpUTM pelieHus 3a7a4d Ha OINpeieJICHIe MOJICKYIISPHBIX (POpPMyIT OpraHu4ecKrX BEIIECTB H3BECTHOTO TOMOJIOTHUECKOTO PAJIsi HA OCHOBE peakiuii
C UX y4JacTueM (Ha IpUMepe rOMOJIOTHYECKOTO Psiia aJIKaHOB).

Yraesoaopoasi (10 yacos).

YTIeBoOpOIbI: alIKaHbl, AIKEHBI U IUEHBI, aIKUHBI, apeHbl. [IprpoIHbIe HCTOUHUKH YTIIEBOIOPOIOB: HEPTh U PUPOAHBIN ra3. TUIIBI XUMHUYECKUX
peaxuuii. CocTaBieHHe YpaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi C y4acTHEM OPraHMYECKUX BEIIeCTB. 3aja4ul MOBBIILIEHHOTO YPOBHS
CJIOHOCTH 10 TEME « Y TJIEBOAOPOAb» (AJIKaHBI, aIKEHbI, IUEHBI, aJIKUHBL, apeHbl). KoMOuHMpoBaHHbBIE 3a71aun 10 TeMe « Y TiIeBoAoposl». [IpaBuia
0e30macHOCTH IpuU paboTe ¢ €AKUMHU, TOPIOYMMHU U TOKCUYHBIMU BelllecTBaMHU. [IpoBeieHre XMMUYECKUX peakLil IpU HarpeBaHUU.

Jlabopamopnutit onvim 1. O3HAKOMIJICHHE C KOJUICKIIEH KayuyyKOB U 00pa3liaMy U3/1eIUN U3 PE3UHBI.
Jlabopamopnutit onvim 2. O3HaKOMJICHHE C KOJUIEKIIEeH 00pa31oB HeTH, KAMEHHOTO YISl ¥ IPOIYKTOB UX MEPepadOTKH.

Ilpakmuueckan paboma Nel: KadecTBeHHBIC peaKIK Ha HeTIpeeabHbIe coequHeHus. Kuciaopoaoconep:xaime opranudeckue pemecrna (11
4acoB).

Kucnopoiconepkame COeAMHCHHS: OJJHO- © MHOTOAQTOMHBIEC CITUPTHI, PEHOJ, abJACTHIbI, OJJHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI, CIIOXKHBIE (PHPHI,
KUPBI, YTIEBOABL. 3a/1a4u TTOBBIIICHHOTO YPOBHSI CIIOKHOCTH 110 TeMaM: «Kucimopoaocoepskaiine opranndeckue BemecTsay. KoMOnHupoBaHHBIE
3amaun o Teme «Kucnopomoconepxaiire opraHuuecKue BEIecTBa.

HMemoHncTpanuu. KauecTBeHHBIC peakiuy Ha (heHOIT



JlemoHcTpanus. Peakius «cepeOpsiHOTO 3epKajia» ajibIerUI0B.

Ilpakmuueckas paboma No2: KauecTBeHHbBIC 331a4M U 337]a4U Ha TEHETHUYECKYIO CBS3b KHCIOPOACOACPIKAIIMX OPTaHHYECKUX BEIIECTB
YTJIEBOJIOPOJIOB.

A3oTtocoaep:xamue coequHeHus (7 4acoB).

A3OTCO}Iep)KaH_[I/Ie COCAUMHCHUA. aMHUHbI, aMUHOKHCJIOTHI, OEJIKH. HOJ’II/IMepI)II I1aCTMACChl, Kay4yKH, BOJIOKHA. KauecTBenurle 3aJa4yu Ha
«A30TOCOIEpIKAIINE COCTUHEHHUS.

11 kaacc.
OcHOBHBIE MOHATHUS U 3aKOHBI XUMuM (10 yacos).

OCHOBHBIE CTEXHOMETPUUYECKHE MOHATHS U 3aKOHBI XUMHH. OTHOCUTEIbHBIE aTOMHBIE U MOJIEKYJIsIpHbIe Macchl. KonmdecTBo BemecTsa. Modb.
MaccoBast u MossipHas qoiau. O0beMHast 1 MosibHas jaosd. CpeqHssi MOJIIpHas Macca CMECH Ta30oB. ['a30Bble 3aKOHBI. 3aKOH ABOTaJpo M €ro
ciencTBys. BeiBoa (hopMys1 BEIIECTB 110 MACCOBBIM JOJISIM XMMHUYECKUX 3JIEMEHTOB.

Pacuersl o ypaBHeHUSIM XUMHUYECKHUX peakuuii (9 yacoB).

TunuyHele 3a1a4n N0 YPaBHEHUIO XMMUYECKON peakuuu. PacyeTsl 10 HECKOJIBKUM YpaBHEHUSIM XUMHUYECKUX peakiuil. OnpeneraeHue cocraBa
cMecH. 3amaun Ha cMecu. BriBosi popMyIibl BeliecTBa MO pe3yJibTaTaM XMMHYECKOW peakiuu. BeiBoa (hopmysibl BemecTBa Mo pe3yiabTaTam ero
cropanus. 3aJladyd O METaJUIMYECKOW IUIACTUHKE, TMOTPY>KEHHOH B PAacTBOpP COJM MEHEe aKTHBHOro Meraimia. KoMOMHHMpOBaHHbBIE 3aqadu
«YTIIEBOIOPOIBDY.

PactBopsi (10 yacos).

PactBopsl. PactBopuMocTh. CriocoOb! BbIpaXKeHUsI KOHIIEHTPALUU PacTBOPOB: MaccoBas JI0Jsl PACTBOPEHHOT'O BEIIECTBA. 3aJjaul HA PacTBOPHI.
MaccoBast 1 o0beMHast 1011 KOMIIOHEHTOB B pacTBope. [IpaBuno cmemmBanus pacTBopoB. MossipHas KOHIIEHTpauusl. PacueTsl o ypaBHEHUAM
peakiuii, mporekarouiye B pactBopax. KomOuHuposanHnsle 3a1aun «Kucnopoacoaepxkaiume OpraHiueckie BEeIIecTBay.

OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBbIE PeaKuuu (5 4acoB).

CocraBieHne OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN OPraHMYeCKUX W HEOPraHMYECKUX BEIIEeCTB. ODJIEKTPOHHBINM OanaHC M METO[
NOJIypeakui. PacdeTsl 10 ypaBHEHUSAM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMN.



TemaTuueckoe IJIAHUPOBAHHUE!

10 k1acc
Paznen KommuectBo | Temsbl KommuecTBo OCHOBHBIE BUJIBI IEATEITLHOCTH 00yJaromuxcs (Ha OCHOBHEIE
qaCcoB qacoB YPOBHC YHUBCPCAJIbHBIX y‘{e6HLIX ﬂeﬁCTBHﬁ) HaIlpaBJICHUA
BOCIHUTATEILHON
ACATCIIBHOCTHU
BBEJIEHUE 1 Opranuyeckast XUMUSL. 1 Hcnons3oBats OCHOBHBIE HHTEIICKTYaJIbHbIE onepauuu | 1-8
BBoHbII HHCTPYKTaXK (popmynupoBaTh THUNOTE3y, INPOBOAWTH AaHAIW3 H CHHTE3,
Tb. 000011eHue, BBIABIIATH [IPUYUHHO-CIIEICTBEHHbIE CBSI3H),
MPOBOJINTh DKCIIEPUMEHT W (DUKCHPOBaTH €ro pe3yiabTaThl C
MIOMOLIBIO POJTHOTO SI3bIKA U SI3bIKA XHUMHH.
Teopusi crpoeHus 5 CocraBieHre U30MEPOB 1 PaznmuuaTh mpeaMeTsl OpraHndecKo 1 HEOPTaHUIECKOW XUMUH, 1-8

OpPTaHUYECKHUX
COEIMHEHU

yrieBoaopoaos C7 —
C10

MUHEPAJIbHBIC U OPTaHUYCCKHUC BCIICCTBA. KJ'IaCCI/I(I)I/IL[I/IpOBaTB
OPTraHNYCCKHUE BEIICCTBA IO UX IIPOUCXOKIACHUIO HA IPUPOIHBIC,
HNCKYCCTBCHHBIC 1 CUHTCTUYCCKUC.

HpOBOﬂI/ITB )48 Ha6J’IIOﬂaTB XUMHUYECKUN OKCIICPUMCHT.

3amaun Ha HAXOXKICHUE
MOJIEKYJISIPHOM
hopmynBl wepes
OTHOCHUTEJIBHYIO
TUTOTHOCTB.

O6T>HCH$ITB AJITOPUTM PCHICHUA 3a/1a4 Ha BBIBO/]
XUMHUYECKOH (POpMyIIbl OPraHM4ecKoro BeliecTa. 3a1a4n Ha
HAaXOKICHHAE MOJIEKYJIIPHBIX (JOPMYJI OPraHUYECKUX BELIECTB I10
JaHHBIM O Macce, 00beMe MM KOJINYECTBE BEIeCTBa IPOLYKTOB
UX CTOpPaHUs. YMETb: ONPEACIATh TPUHAUIC)KHOCTD BEIIECTB K
Pa3IMYHBIM KJIACCaM YIIICBOJIOPOJIOB, PEIIATh 3aJa4H.

3amaun Ha HAXOXKICHUE

OOBACHATE AJITOPUTM PCHICHUA 3a/la4 Ha BBIBO/]

MOJICKYJISIPHOM XUMHUYECKOH (POpMyIIBI OPraHM4ecKoro BelecTBa. 3a/1a4un Ha
thopmynsl yepes HaXOKICHNE MOJIEKYISAPHBIX (POPMYII OPTaHUIECKHUX BEUIECTB IO
CropaHue JTAaHHBIM O Macce, 00beMe MU KOJMYECTBE BEIIECTBA TPOAYKTOB
OpPraHUYECKOTO UX CTOpaHUs. YMETh: ONPEIeSATh IMPHUHAICKHOCTD BEIIECTB K
BEIIIECTBA. Pa3MHYIHBIM KJIACCAM YTIIEBOIOPOIOB, PENIATh 3adaqH.

3anadn Ha HAXOXKJECHUE 1 OOBSICHATD AITOPUTM pPELICHHS 3a/1a4 Ha BBIBOJ]
¢dhopmyn o XUMHUYECKOH (POpMyIIbI OPraHM4ecKoro BelecTBa. 3a1aun Ha

XUMHUYECKUM CBOHCTBaAM
OpPraHUYecKuX BEIECTB.

HaXO0X/IEHUE MOJIEKYJISIPHBIX (hOPMYJI OPraHUYECKHX BELIECTB MO
JTaHHBIM O Macce, 00beMe MM KOJIMYECTBE BEIEeCTBA IPOAYKTOB
UX CrOpaHus. YMETh: ONPEEISATh IPUHAUIEKHOCTD BEIIECTB K
PasNUYHBIM KJIACCAM YTIIEBOJOPOJIOB, PEIIATh 3a0a4H.

3a)1aq1/1 Ha HaXOXJICHUC

dhopmyn mo
XMMHYECKHM CBOMCTBaM

OOBACHATE AJITOPUTM PCHICHUA 3a/1a4 Ha BbIBO/]
XHMUYECKOMN (1)OpMyJ'II>I OPraHN4eCKOro BEUICCTBA. 3az[aq1/1 Ha
HaX0XKACHUC MOJICKYJIAPHBIX (l)OpMyJ'I OpPraHn4CeCKUX BCIICCTB 110




OpPraHn4eCKuUX BCIIECTB.

JIAaHHBIM O Macce, 00beMe UITH KOJMIECTBE BEUIECTBA MPOTYKTOB
UX CTOpaHUs. YMETh: ONPEIeNATh MPHUHAUIC)KHOCTD BEIIECTB K
Pa3MHYIHBIM KJIACCAM YTIIEBOIOPOIOB, PENIATh 3adaqH.

VYrnesogopoast
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AJKaHBI.

XapakTepr30BaTh COCTaB 1 OCHOBHBIE HAIIPaBIICHUS
UCIIONIb30BaHMS M epepabOTKU MPUPOIHOTO ra3a. Y CTaHaBJINBaTh
3aBUCHUMOCTh MEXY 00beMaMu J0ObIYH HPUPOJHOTO ra3a B PO u
6romxeroM. HaxonuTh B3aMMOCBSI3b MEXKAY U3ydaeMbIM
MaTepHuajoM U Oyaymiei mpopecCHOHaIBHOM NesSTeTbHOCTRIO.
[IpaBmita 5KOJIOrMYECKH IPAMOTHOTO ITOBEACHHUS U OE30IIaCHOTO
o0panieHus ¢ IPUPOIHBIM ra3oM B OBITY U Ha IPOU3BOACTBE.

AJKEHBI.

OHpeZ[CJ'IHTL MPUHAAJICI)KHOCTD BCUICCTB K PA3JIMYHBIM
THUIIaM (HpeJICJ'II)HLIM nJm HereZ[eJ'ILHI)IM) " Kj1acCaM
YTJI€BOAOPOAOB. HaspiBaTh uX 110 Me)K}.'[yHapOZ[HOﬁ HOMCHKIJIAType€.
Paznuuars moHsaTus KU30MEP» U KT'OMOJIO».

TIpnoankaHbL.

Ha3bIBaTh 10 MeXAyHApOAHONH HOMEHKIIATYpPE AJIKEHBI C
MOMOIILBIO POJHOTO SI3bIKA M S3bIKa XUMHHU. XapaKTepU30BaTh
CTpOCHHUE. Y CTaHABIMBATH 3aBUCHMOCTb MEKIY THIIOM CTPOCHUS
YII€BOAOPOAA U €r0 XUMUYECKUMH CBOIICTBaMU Ha IIpuUMepe
JIOTHYECKUX CBSI3€H: MPeNeNbHbIA — peaKIy 3aMeIleHUs,
HENpeIeNbHbI — PEeaklUy IPUCOSAVHEHUS. XapaKTepU30BaTh
obnacTu IpuMeHeHus >tuineHa. HabmonaTs, caMOCTOSTENbHO
IPOBOJUTh U ONMUCHIBATh XMMHYECKHH DKCIIEPUMEHT.

AJKHHBL

Ha3biBaTh 10 MeXAyHAapOOHOW HOMEHKIIATYpE AJIKUHBI C
MTOMOIIIBIO POJTHOTO SI3BIKA U S3bIKA XUMHHU. XapaKTepHU30BaTh
CTpOCHHE, CIIOCOOBI TOMYUYCHUS M 00JIaCTH TIPUMECHEHUS
areTwieHa. Pa3nmuyaTh 0COOCHHOCTH peaKIuil IPUCOCTUHCHUS Y
aleTUIIEHA OT PEeaKIUil MPUCOEeTUHEHHsI dTUIIeHa. Xa-
pakTepu30BaTh CBOMCTBA arleTuieHa. Habmoaars, caMoCTOSITETbHO
HpOBOI[I/ITI) U OIINCBhIBATH XI/IMI/IIIeCKI/Iﬁ 3KCHCpI/IMeHT. PasnnanL
0COOEHHOCTH peaKkni IPUCOSAMHEHHS Y alleTHICHa OT PeaKInit
MIPUCOEAMHECHUS dTHJICHA.

ANKanueHsl.

Ha3spBate 110 MEXAYHAPOIHOW HOMEHKIIATYPE TUCHEI.
XapakTepu30BaTh CTPOCHHUE, CBONCTBA, CIIOCOOBI MOTyUEHHS 1
obnactu npumeHeHus 1,3-0yraauena. HaOiaronaTh v OMuchIBaTh
JIEMOHCTPAIIMOHHBIN XUMHYCCKHIA DKCIICPUMEHT.

ApeHbl.

XapakTepu30BaTh 0COOEHHOCTH CTPOCHHSI U CBOMCTBA
OCH30I1a C IOMOIIIBIO POIHOTO SI3bIKA U sI3bIKa XuMuH. HaOmromaTh
W OIUCHIBATh JEMOHCTPAIIMOHHBIA XHMUYECKHI IKCIICPIMEHT.

T'omoioru 6ens3oina

XapaKTCpI/ISOBaTB COCTAaB U OCHOBHBIC HAIIPABJICHUA
HCIIOJIb30BAaHUA U HepepaGOTKI/I He(i)TI/I. VYcranaBnuBath
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3aBHCUMOCTh MEX Iy 00beMamu 100bun HeTu B Poccun u 6rof-
JKETOM rocynapcTBa. HaxoauTs B3aUMOCBSI3b MEXKIY U3y4acMbIM
MaTepHajioM U Oyaymiei mpopecCHOHaIBHOMN NesSTeTHHOCTRIO.
[IpaBwia 3K0JIOTUYECKH TPAMOTHOTO ITOBEICHUSI U 0€30I1aCHOTO
oOpamieHns ¢ He(hTEIPOIYKTaMH B OBITY U Ha IPOM3BOJICTBE.

I'eneTnyeckas CBs3b
MEXy KiaccaMu

OnuceiBaTh FT€HETHYECKHUE CBI3HU MEXIY KilacCaMH yTJie-
BOJOPOJOB C NMMOMOIIBIO POAHOTO A3bIKA U SA3bIKa XUMHUH.

YIIEBOIOPOAOB

Cocrapnenne Ha3zpiBath yriieBomopoIsI 0 MEXIYHAPOIHON
ypaBHenuit OBP ¢ HOMEHKJAType. YMETh COCTaBIIATh YPABHEHUS OKUCIUTENBHO-
yqacTHeM BOCCTAHOBUTEIFHBIX PEAKIINI C YIaCTHEM OPTaHUYECKUX BEIICCTB.
OpPraHUYECKUX BEIIECTB.

Ipakmuueckan Ha3sbiBaTh yrieBogopoabl M0 MEXTyHAPOIHOM

paboma Nel: HOMEHKJIAType. YMETb COCTABIIATh YPAaBHEHUSI OKUCIUTEIbHO-

KauecTBeHHBIE peakiu
Ha HeTIpeJeIIbHbIC
COCIMHEHUSI.

BOCCTAHOBHUTCIIBHBIX peakum‘/'l C Y4aCTHEM OPraHN4CCKUX BEIIECTB.

Kucnopoacoaepxaru
€ OpraHuvecKue
BEIIeCTBA

11

OI[HOHTOMHI)IG CIIUPTHI.

Ha3biBaTh 10 MeXAyHapOIHOH HOMEHKIAType CIIUPTHL.
XapakTepu30BaTh CTPOCHUE, CBOMCTBA, CIIOCOOBI MOTyUCHHS U
o0JsiacTu IPUMEHEHHs ATaHOJA U TTIMLEPUHA C TOMOIIBIO POHOTO
A3bIKa U s13bIKa XUMUH. KitlaccnuumpoBats CIUPTHI IO UX
ATOMHOCTH.

Habmronate, caMOCTOATENBHO IPOBOJUTE U OMUCHIBATH
XUMHYECKHHA HKCIIEPUMEHT.

MHoroatomMHBIE Ha3zpBath 10 MEXAyHApOIHOW HOMEHKIATYPE CITUPTHL.
CIIUPTHI. XapakTepu3oBaTh CTPOCHHUE , CBOMCTBA, CIIOCOOBI ITOJTyYESHUS U
KauectBenHnas 00J1aCTH IPUMEHEHHS TJIMLEPUHA C TOMOLIBIO POJTHOTO SA3bIKa U
pe€aknuga Ha sI3bIKa XUMHH. KJ’[aCCI/I(bI/IHI/IpOBaTL CITUPTHI MO UX aTOMHOCTH.
MHOI'OaTOMHBIC Ha6J'[IOJIaTI>, CaMOCTOATEIbHO MPOBOAUTH U OINMUCHIBATH
CITUPTEL. XUMHYECKIH YKCIICPUMEHT.
®eHo. XapaKTepHu30BaTh OCOOCHHOCTH CTPOSHISI U CBOHCTBA
(heHOJIAa HA OCHOBE B3aUMHOTO BIIUSIHUSI aTOMOB B MOJIEKYJIE, a
TaKKe CIIOCOOBI MOydeHHs (PEHOJIA C TTOMOIIBIO POJTHOTO SI3bIKA U
s3bIKa XUMHH. Ha6J'IIOZ[aTI) U OIIMCHIBATH HCMOHCTpaHHOHHbIﬁ
XUMHUYECKHH 3KkcriepuMeHT. CoOIToaTh NpaBmiia SKOJIOTHYECKH
TPaMOTHOTO U OE30ITaCHOTO OOPAIIEHHUS C TOPIOYUMH H
TOKCHYHBIMH BEIIECTBAMHM B OBITY M OKPYXKAIOIIEH cpenie.
AJbIerussl. XapakTepr30BaTh CIIOCOOHI IMOTyYSHHS C TIOMOIIBIO

POAHOIO A3bIKA U A3bIKA XUMUU. CO6J'IIO,I[aTB npaBuja
OKOJIOTUYECKU I'PaAMOTHOI'O0 U 0€30MacHOrO 06pameHI/1${ C
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TOPIOYMMH ¥ TOKCHYHBIMH BEIIECTBAMH B OBITY U OKpPYIKarOIIeH
cpene. XapakTepru3oBaTh 0COOCHHOCTH CBOMCTB (hopManbaeruaa
W aneTanbIeThIa Ha OCHOBE CTPOCHHUS MOJIEKYJ, 001acTH
MPUMEHEHHUS C TOMOIIBIO POAHOTO A3bIKA U A3bIKA XUMUH.
Habmronath, onuchBaTh M NPOBOANTH XUMHUECKUH SKCIIEPHMEHT.

OIHOOCHOBHBIE

KapOOHOBBIC KUCJIOTHI.

XapakTepHu3oBarh CriocoObl MOJyYeHUs U 00IacTH
IPUMEHEHHUS MyPaBbUHON U YKCYCHOM KUCJIOT C IIOMOILBIO
POAHOTO SI3BIKA M SI3bIKA XUMHUH. Pa3nnyaTe obee, ocoOeHHOE 1
€IMHUYHOE B CTPOCHUH U CBOWCTBAX OPraHMYECKUX (MypaBbHHON
Y YKCYCHOM KHCIIOT) M HEOpraHn4ecKux KucioT. CobronaTsh
TpaBHiIa SKOJIOTUYECKH IPaMOTHOTO M OE30I1acHOTO 00paIieHus ¢
TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMU B OBITY U OKpY’Karomen
cpeze.

MHOroocHOBHBIE

KapOOHOBBIC KUCJIOTHI.

Ha ocHoBe peakiun dTepuduKaIimy xapakTepru3oBaTh
COCTaB, CBOMCTBA U 00JIaCTH IPUMEHEHUS CIIOKHBIX 3(PUPOB.

Habmtonats, onmceBaTh U MPOBOAUTH XUMHYECKUI
skcriepuMenT. CoOMoIaTh MpaBuila SKOJIOTHIECKH TPAMOTHOTO U
0e30macHOTO OOpaIeHsI C TOPIOYNMH ¥ TOKCHYHBIMU BEI[ECTBAMHU
B OBITY M OKpY’Karoliel cpeae. XapakTepu3oBaTh OCOOCHHOCTH
CBOJCTB JKHPOB Ha OCHOBE CTPOEHHS KX MOJIEKYJI, & TAKXKE
KJaccu(UKAIUK KUPOB MO UX COCTABY U MPOUCXOKICHHUIO U
MTPOM3BOJICTBO TBEPABIX JKUPOB HA OCHOBE PACTUTENBHBIX Macell.

Cr1oxHBIE 2PUPHI.
Kupsl.

XapaKkTepHu30BaTh COCTaB YIJIEBOJOB U HX
KJaccu(pUKAINIO Ha OCHOBE CIIOCOOHOCTH K THApOIU3y. Onu-
CBhIBAaTh CBOMCTBA TUIIOKO3BI KaK BEIIECTBA C JBOMCTBEHHOU
(dhyHKIHEH (anbIeru] oc I ¥ pTa) Y CTaHABIUBATh MEKIIPEIMCTHEIC
CBSI3U XMMUH U OMOJIOTHH HA OCHOBE PACKPHITHSA OHOIOTHICCKOM
POJIM M XUMUYECKUX CBOMCTB BaXXHEUIINX IIPECTABUTEIIEH MOHO-,
JU- ¥ onMcaxapuoB. HaOmonaTh, OMUCHIBATH U IPOBOTUTH
XUMUYECKHH dKkcriepuMeHT. CoOIo1aTh paBuiia TEXHUKU 0€3-
OIMACHOCTH ITpH PaboTe B KAOWHETE XUMHH.

Monocaxapuasl.

XapakTepr30BaTh COCTAB yIIIEBOIOB H UX
KJaccu(UKAINIO Ha OCHOBE CIIOCOOHOCTH K THIPOIIU3Y.
YcTaHaBIMBaTh MEKIIPEAMETHBIC CBSI3U XUMHH U OHOJIOTHU Ha
OCHOBE PACKPBITHS OMOJIOTHYCCKON POJIM M XUMUICCKHX CBOMCTB
BOKHEUILINX ITPeICTaBUTEIIEH MOHO-, AU- U MOJIKCaXapuI0B.
Habnronath, onuchiBaTh U MPOBOAUTH XUMHUCCKHI SKCIICPUMECHT.
CobmnromaTs mpaBuiia TEXHUKH O€30MIACHOCTH IIPH padoTe B
KaOMHETE XUMHH

Hucaxapunpl u

Krnaccudummposars yrieBogopos! o CTPOSHHIO




MOJICaxapUbl.

YIJIEPOAHOTO CKEJIETa M HAJIMUUIO KPAaTHBIX CBI3el. Y CTaHaBIMBATh
B3aMMOCBS3b MEXY COCTABOM, CTPOEHUEM U CBOMCTBaAMU
YIJIEBOIOPOAOB.

I'eneTnueckas cBs3b
MCKAY KJlacCaMu

OnuceiBaTh TCHETHYECKHUE CBI3H MEXKIY KjlacCaMH yTJie-
BOJOPOAOB C NMOMOIIBIO POAHOTO sA3bIKA U SA3bIKA XUMUH.

KUCIIOPOACOAEPKAIIIUX
OpPraHn4CeCKuX BCIICCTB.

Ilpakmuueckasn Ha3sbiBaTh yrieBogopoabl 0 MEXTyHAPOIHOM
paboma Ne2: HOMEHKJIAType. YMETb COCTABJIATh YPABHEHUSI OKUCIUTEIbHO-

KauecTBeHHbIC 3212491 U
3a/1a4M Ha
TEHETHYECKYIO CBA3b
KHCJIOPOJICOACPIKAIINX
OpPraHn4eCKuX BCIIECTB
U YIJICBOAOPOIOB.

BOCCTAaHOBHUTCIIBHBIX peaKum“I C Y4aCTHUEM OPraHNYICCKUX BCIICCTB.

AzoTcopeprkarnine
OpraHUYecKue
COEIMHEHUS

AMUHBI.

XapakTepH30BaTh 0COOCHHOCTH CTPOCHHS H CBOWCTBA
AMUHOB Ha OCHOBE B3aWMHOT'O BIIMSTHUS aTOMOB B MOJIEKYJIe.
HaOnronate 1 onmuchIBaTh IEMOHCTPALIMOHHBIA XUMHUYECKHH JKCIIe-
pument. CobioaTh MpaBHiIa YKOJIOTHIECKH IPAaMOTHOTO H
0e30MmacHOro 0OpalleHusl ¢ TOPIOYMMU U TOKCHYHBIMH BEIIECCTBAMU
B OBITY M OKpYIKarolien cpene.

AnniuH.

OnuCHIBaTh CTPYKTYPHI H CBOWCTBA OEIIKOB Kak
OuononuMepoB. Y cTaHABIMBATh MEXKIIPEIMETHBIC CBA3M XUMHH U
OMOJIOTHH HA OCHOBE PACKPBITHS OHOJIOTMYECKON POIH U
XHUMHYECKHX CBOHMCTB OenkoB. [IpoBoauTh, HAOMIONATE U OMUCHI-
BaTh XUMHYECKUI SKCIIEPUMEHT

AMHWHOKHCIOTEI.

OnwuceIBaTh CTPYKTYPHI U CBOMCTBA OEIIKOB Kak
OmomnoIMMepoB. Y CTaHABIMBATh MEXIIPEIMETHBIC CBSI3U XUMHH U
OHOJIOTHU Ha OCHOBE PACKPBITHS OHOJIOTMYECKON PO U
XUMHYECKIX CBOHCTB 0enkoB. [IpoBOIUTh, HAOMIONATE U OTHCHI-
BaTh XUMHUYECKUHA SKCIIEPUMEHT

ITonumepsl.

Knaccudumupopats a3oTcomepikaiiue opraHuaecKue
COCIIMHEHUS 110 HATHYHIO (PYHKIIMOHAIEHBIX Tpymin. CocTaBIATh
(hopMyJIBI M JaBaTh Ha3BaHUS A30TCOJCPIKAIIUM OPTaHUICCKUM
coenuHeHusiM. ONMKUCHIBATh CBOMCTBA MPEICTaBUTENEH BaKHEHIIIUX
KJIACCOB 3TUX COSAMHEHHH, MX TOIy4YCHHE U IPUMEHEHHUE C
TTOMOITBIO POJHOTO SI3bIKA U SI3bIKA XUMUHU.

O000menne u
CcHCTEMAaTH3aLs
3HaHUI 00 a30TCO-

ITpoBoanTs pedekcuio COOCTBEHHBIX JOCTHXECHUH B
TIO3HAaHWU XHUMUH YTJIEBOJOPOJIOB, a TAKXKE a30TCOAEPIKaIIIX
OpPraHUYECKUX BEIIeCTB. AHAIU3UPOBATh PE3YJIbTATHI
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JIepXKaIux opra-

HHYCCKHUX COCIUHCHHUAX.

KOHTpOJ'[LHOﬁ pa6OTI:.I " BBICTpanBaTh MyTU JOCTHKCHUA
JKCJIAaCMOro YPOBHA YCIICIITHOCTH.

T'eneTnyeckas cBs3b
MEX1y Kilaccamu
a30TCcoJEep>KalINX Opra-

HHUYCCKUX COCOAUHCHUAX.

HPOBOI[I/ITB, Ha6J'IIO,Z[aTB 1 OIMCBHIBATh XUMHUUCCKHI
OKCIICPUMCHT IJI MOATBEPIKACHNUA CTPOCHUA U CBOICTB Pa3IMYHBIX
OpraHn4eCKux COCI[HHCHHﬁ, a TaKK€ UX I/IHCHTI/I(I)I/IKaIII/II/I C
ITOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ.

3a1a4u MOBEIIIIEHHOIO
YPOBHSI CJIO)KHOCTH IO
TEME:

XapakTepu30BaTh peaklUK MOJTUMEPU3ALIUU U
TIOJTMKOHICHCAITNH KaK CIOCOOBI OTYICHUS CHHTETHYECKUX
BBICOKOMOJIEKYJISIPHBIX coeAMHEHNH. ONHUCHBATH OTACTHHBIX

«ASOTCOHep)KaHII/Ie HpeIlCTaBPITCJICﬁ Ij1acTMacC 1 BOJIOKOH, UX C CTPOCHUC U
OpraHnv4eCKuc Knaccmbmcaumo C IMIOMOLIBIO POJHOTO A3bIKA U A3bIKA XUMUU
BELIECTBAY.
11 kaacc
Paznen KommaectBo Tembr KommaectBo OCHOBHBIC BUJIBI ICITEILHOCTH 00yJaromuxcs (Ha ypoBHE OcCHOBHEIE
JacoB JacoB YHUBEPCAIBHBIX YICOHBIX IEHCTBUN) HaIpaBJICHI
BOCIIUTATEIbHON
JIEATEIBHOCTH
OCHOBHBIE TTOHATHS U 10 OCHOBHEBIE 1 3HAIOT 3aKOHBI XUMHH. BBIIENAOT 0000IIEHHBIN CMBICT 1 1-8
3aKOHbI XUMHUHN CTCXUOMCTPUICCKHUC (I)OpMEL]'II)HyIO CTPYKTYpPY 3aJda4u. VYMeEIoT 3aMeHATh TCPMHUHBIL

IOHATHUA U 3aKOHBI
XHUMMUH.

ompeneneHusMI. CIHYaroT croco0 U pe3yabTaT CBOUX JCHCTBUI ¢
3a/IaHHBIM TaJIOHOM, OOHAPYKUBAIOT OTIUYUS OT HETO. Y MEIOT
OpaTh Ha ce0s1 HHUIMATHBY B OPraHU3aAI[H COBMECTHOTO JICHCTBHS

ITonsaTue «mois»

3HAIOT MTOHATHE « JOJIST».. BBIOEISIIOT 0000IIEHHBIN CMBICI U
(hopManbHYIO CTPYKTYpY 33Ja4i. Y MEIOT 3aMEHSTh TEPMUHbBI
ompeneneHusMu. CIHYaroT crocod U pe3yabTaT CBOUX JCHCTBUI ¢
3aJJaHHBIM 3TAJIOHOM, OOHAPYKUBAIOT OTIUYHUS OT HETO. YMEIOT
OpaTh Ha ce0s1 HHUIMATUBY B OPraHU3AI[MH COBMECTHOTO JICHCTBHS

MaccoBas nois

3HAIOT MacCOBYIO JOJII0. BBIICISIOT 0000MICHHBIH CMBICT U
(hopMasTbHYIO CTPYKTYPY 3a/1a4H. Y MEIOT 3aMEHATh TEPMHHBI
omnpezeneHus M. CIMYaroT crocod U pe3yJibTaT CBOUX ACHCTBUIL €
3aJaHHBIM 3TAJIOHOM, OOHAPY>KUBAIOT OTJIMYHS OT HETO. Y MEIOT
Opath Ha ce0sl MHUIIMATUBY B OPTaHU3AINH COBMECTHOTO JICHCTBHS

3amayu Ha pacuer
MOJIAPHOU JOJU

3HAIOT aJTOPUTM PEIICHHS PACYCTHBIX 3a/1a4 C UCTIOJIE30BaHHEM
MOJISIpHOU 10H. BrIAesIroT 0000IICHHBIN CMBICT U POPMAaTbHYIO
CTPYKTYpY 3a/layd. Y MEIOT 3aMEHATh TEPMHUHBI ONPEICTICHUAMU.
CnuyaroT crmoco0 U pe3yabTaT CBOUX JCHCTBUI C 3aJaHHBIM
3TaJIOHOM, OOHAPY>KUBAIOT OTIIMYMS OT HET0. YMEIOT OpaTh Ha cebs
WHUIMATHUBY B OpraHru3annu COBMCCTHOI'O )IeﬁCTBHﬂ

Brison hopmy mo

[TpoBOASAT CTEXMOMETPUUECKHE PACUETHI 10 YPABHEHUIO PEAKIIHH.




MaCCOBBIM JTOJIIM
XUMHUYCCKUX DJICMCHTOB

Vcnonp3yroT anropuT™ NnpH penieHuu 3aaad. CaMocTosITeIbHO
CO3/1aI0T aJITOPUTMBI IEATEIFHOCTH MIPH PELICHUH IPOOIeM

TBOPUYECKOTO M MIOMCKOBOTO XapakTepa. [IpuHuMaroT mo-
3HaBATEIBHYIO IIE]Th, COXPAHSIOT €€ MPU BBITOJHCHUN YICOHBIX
JIEHCTBUH, PETYIUPYIOT BECh IMPOIECC UX BHITOIHEHUS U YETKO

BBITIOTHAOT TpeOOBaHNMS MO3HABATEIbHON 3a/1aun. Pa3BuBaroT
YMEHHUE UHTEIPUPOBATHCS B IPYIILY CBEPCTHUKOB U CTPOUTH
MPOAYKTHBHOE B3aUMOAEHCTBHE CO CBEPCTHUKAMHU U B3POCIBIMU

3amaqyu Ha BEIBOJ
(hopMyT BEemIeCTB 1O
MacCOBBIM JOJISIM
XUMUYECKHX DIIEMEHTOB

IIpoBoAAT CTEXHOMETPUIECKUE PACUETHI 10 YPABHEHUIO PEAKIIUH.
Hcnone3yroT anroputm mpu pemenny 3agad. CaMocTosTeNbHO
CO3/IAf0T aJITOPUTMBI JIESITEINEHOCTH TP PELISHUH TIPO0IIeM

TBOPYECKOT0 ¥ OMCKOBOTO Xapakrepa. [IpuHUMaroT no-
3HaBaTENBHYIO LeJIb, COXPAHSIOT €€ MPHU BBINOJIHCHUH Y4eOHBIX
JCHCTBHIA, PETyIHPYIOT BECh MPOIECC WX BBIMOIHEHUS U YETKO

BHITTOJTHSIOT TpeOOBaHUS TIO3HABATEILHOM 3a1aun. Pa3BuBatoT
yYMEHHUE UHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH
MIPOAYKTHBHOE B3aMMOACHCTBHE CO CBEPCTHUKAMH M B3POCIBIMHU

3akoH ABOTaJIpO U €ro
CIEeNCTBUSA

PackpeiBatoT cMbICT 3aKOHa ABOTaapo, MOHATHS «MOJISIPHBINA
o0bem». Habmronarot 1eMoHCTprupyeMble MaTepHalIbl.
AHamM3UpyIOT 00BEKT, BBIAEISS CYIIIECTBEHHBIE U HECYIIE-
CTBEHHbIE IPU3HAKH. BHIONPAIOT OCHOBAaHUS U KPUTEPUH IS

CpaBHCHUA, I(J'IaCCI/I(l)I/IKaLII/II/I 0OBEKTOB. BBI,Z[eJIiHOT W OCO3HAIOT TO,
YTO YK€ YCBOCHO U YTO €LIC MOAJICIKUT YCBOCHUIO, OCO3HAIOT

Ka4ecTBO M YPOBEHb YCBOCHHMS 3HaHUH. [ImaHnpyror obmue
CroCcOoOBI paboThl. Pa3BUBAIOT yMEHUE HHTETPUPOBATHCS B TPYIIITY
CBEPCTHHUKOB U CTPOUTH MTPOAYKTUBHOE B3aNMOACHUCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMU.

3amayu Ha 3aKOH
ABorazipo u ero
CIACACTBUS.

[IpoBoAAT pacyeTsl C NCTIOIB30BAHIEM BETMUMHBI MOJIIPHOTO
o0beMa raza Ipy HOPMaJIBHBIX YCJIOBHSX. BBIUNCIISIOT KOJMYECTBO
WM 00BEM BeIeCTBa M0 KOJIMYECTBY, 00BEMY PEareHTOB WIIN
MIPOAYKTOB PeaKIUH. BEUNCIAIOT KOJTHYECTBO MOJIEKYI IO
M3BECTHOMY KOJIMYECTBY BelllecTBa. VICIONB3YIOT aJlrOpPUTM IIPU
pemieHnn 3a1a4. BoccTaHaBIMBAIOT MIPEAMETHYIO CUTYaIHIO,
OIIMCAHHYIO B 3aja4e, IMyTeM nepe GopMyIHpoBaHus,
YIPOIIEHHOTO NepecKa3a TEKCTa, C BBIACICHUEM TOJIBLKO
CYIIECTBEHHOM IS peleHns 3aJadu HHPpOpMannm.
CamocTosITeIbHO (JOPMYIIMPYIOT O3HABATENILHYIO LIEJIb M CTPOSIT




IEHCTBHS B COOTBETCTBHH ¢ HeM. CIMYAIOT CBOM CIIOCO0 AEHCTBUSA

¢ ataioHoM. C 10CTaTOYHOM MOTHOTON M TOUHOCTBIO BBIPAXKAIOT
CBOM MBICJIH B COOTBETCTBHH C 3a1a4aMH U YCIOBHAMH
KOMMYHHUKAIMH. YMEIOT CIYIIAaTh U CIBIIIATh APYT Ipyra

I"'a30BBIE 3aKOHBI

PackpbIBaloT cMbICT 3aKOHa ABOTaapO, MOHATHS «MOJISIPHBIN
o6bem». Habronaror 1eMoHCTpUpyeMble MaTepHallbl.
AHaTU3UPYIOT 00BEKT, BHIIEIS CYIIECTBEHHBIE M HECYIIIe-
CTBCHHBIC IIPHU3HAKU. BBI6I/IpaIOT OCHOBAHUA U KPUTCPHUU I
CpaBHEHWUS, KIacCu(pUKAI 00HEKTOB

BbIIensI0T 1 0CO3HAIOT TO, YTO YXKE YCBOEGHO M YTO €IIE MOIICKUT

YCBOEHUIO, OCO3HAIOT Ka4eCTBO U YPOBEHb YCBOCHHS 3HAHUI.
[TnanupytoT obmmume cnocoOsl padoTsl. PazeuBaroT ymenue

UHTErPUPOBAThCA B TPYIITY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE
B3aUMO/ICHCTBHE CO CBEPCTHUKAMHU U B3POCIBIMU

O0beMHast ¥ MOJIbLHAS
nmomu. CpemHsis
MOJISIPHAS Macca CMECH

ra3oB. ['a30BbIc 3aKOHEI.

IIpoBOaAT pacueTsl ¢ UCTIOIB30BAaHUEM BEINYMHBI MOJIIPHOTO
00beMa raza Ipu HOPMAJIBHBIX YCJIOBHSAX. BRIUNCIIAIOT KOTHYECTBO
WM 00BEM BEIIECTBA M0 KOJIMYECTBY, 00BEMY PEareHTOB MIIN
MPOIYKTOB PEaKIUU. BEUUCISIIOT KOINYIECTBO MOJICKYIT IO
M3BECTHOMY KOJHMYECTBY BELIECTBA. VICMONB3YIOT aITOPUTM NIPH
pelieHny 3a1a4d. BoccTaHaBIMBaOT NpeAMETHYIO CUTYAIHIO,
OIMCAHHYIO B 33j1a4e, IyTeM repe GopMyIHpoBaHus,
YIPOILEHHOI0 NepecKa3a TEKCTa, C BBIICICHUEM TOJIBKO

CYIICCTBEHHOM JIJIs pelieHHs 3aaui HHQOPMAIIHH.
CaMocTosTebHO (HOPMYITUPYIOT MO3HABATEIBHYIO LIEJIb U CTPOST
JIIEHCTBHS B COOTBETCTBHH ¢ HeM. CIIMYArOT CBOM CIIOCO0 AEMCTBUSA
C OTAJIOHOM

C I0CTaTOYHON MOJHOTOH M TOYHOCTHIO BRIPAKAOT CBOH MBICIIH B
COOTBETCTBUH C 33]a4aMH U YCIOBUSIMH KOMMYHHUKAIIHA. Y MEIOT
CJIYIIATh M CJIBIIATH APYT IPyTa

Pacuets! 1o
YPaBHEHUSIM
XMMHUYECKUX peaKIuit

TunuuHble 3a7a4u 110
YPaBHEHUIO
XUMHUYECKOU peaKivu.

[IpoBOIAT CTEXNOMETPUUYCCKHUE PACUCTHI [0 YPABHCHUSM PCAKITUH.
BBIUHCTSIIOT KOJTMYECTBO MIIM MAacCy BEIECTBA [0 KOJIHMYECTRY,
Macce peareHTOB MM IPOJYKTOB peakuuu. Mcmnoabp3yoT
ANTOPUTMBI TIPU PEIICHUH 3a/1a4. BocCTaHABIMBAIOT MPEIMETHYIO
CUTYAIHIO, OITMCAHHYIO B 3a]1a4e, IyTeM Iepe PopMyIHpOBaHHS,
YOPOIICHHOTO MEPecKa3a TEKCTa C BBIACICHUEM TOJIBKO CY-
MIECTBESHHOM [T pelIcHUs 3a1a9i HHPOPMAIIUU

[IpenBocxumaoT pe3yIbTaT U YPOBCHb YCBOCHHUS (Kakou Oyoem
pesyabmam?). CTaBat y4eOHYI0 3a]auy Ha OCHOBE COOTHECCHUS
TOT0, YTO YK€ U3BECTHO U YCBOCHO, M TOT'0, UTO €Ille HEM3BECTHO
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OnpenenstoT uenu ¥ GyHKIHY yIaCTHUKOB, CITOCOOBI
B3aumoieiicTBusl. OOMEHUBAIOTCS 3HAHUSAMU MEXIY WICHAMHU
TPYIb It TPUHATHS 3()()EKTHBHBIX COBMECTHBIX PEIICHHH.
Yyarcst ynpaBisTh NOBEJCHHEM ITapTHEPA

3amaun ¢
HCIIOJIb30BaHUEM
pacyeToB 1o
HECKOJIbKUM
ypaBHEHHSIM
XUMHYECKUX PEaKITHii.

[IpoBOAAT cTEXMOMETPUUECKUE PACUETHI MO0 YPABHEHUSM PEaKIUU.
Ucnonp3ytoT anropuT™bl IPU pELIEHUH 3a/1ad. Y CTAaHABIMBAIOT
MIPUYNHHO-CJIEICTBEHHBIE CBsI3U. CTPOSIT IOTUUECKUE TIETTH
paccyxnennii. CTpyKTypupyIoT 3HaHUA. OLEHHBAIOT JOCTHUTHYTHIN
pe3ynbTat. OCO3HAIOT Ka4eCTBO M YPOBEHB YCBOCHUS 3HAHUH.
YMEIOT MpencTaBIsATh KOHKPETHOE COAepIKaHUe U COOOMIATh eTo B
MMMCbMEHHOW 1 YCTHOM hopme

Onpeueﬂeﬂne cocCTaBa
cMecH. 3aJa4M Ha CMECH

IIpoBOIAT cTeXHOMETPUUYECKHE PACUETHI [0 YPABHEHHUIO PEaKIUH.
Hcnonp3yroT anroputM npu pemeHuu 3agad. CaMocTOsTeIbHO
CO3/1al0T aJITOPUTMBI IeATEFHOCTH IIPH PELICHUH TIPoOIeM
TBOPYECKOT'0 U MOUCKOBOTO Xapakrepa. [Ipuaumaror mo-
3HABATENbHYIO IIEJb, COXPAHSIIOT €€ TP BHIOTHEHUH YIEOHbBIX
JEWCTBHUH, PETYINPYIOT BECh IPOLIECC MX BHIMOIHEHUS U YETKO

BBITIOJIHAIOT TpeOOBaHMUs M03HABATEIbHOM 3a/1aun. Pa3BuBatoT
YMEHHE UHTETPUPOBATHCS B IPYIILy CBEPCTHUKOB U CTPOUTH
MPOAYKTHBHOE B3aMMOAEHCTBHE CO CBEPCTHUKAMHU U B3POCIBIMU

3amayu Ha BBEIBOJ
(hopMyJIBI BEIIECTBA IO
pe3yabTatamMm
XUMHUYECKOU peaKivu.

IIpoBOAAT cTEXHOMETPUYIECKHE PACUETHI IO YPAaBHEHUIO PEaKIHH.

Hcnonp3yroT anroputM npu pemeHuu 3agad. CaMoCTOsATeNbHO
CO3/IAI0T aJITOPUTMBbI JIESTENBHOCTH TIPH PELISHHH POdIieM
TBOPUYECKOTO U IIOMCKOBOTO Xapakrepa. [IpuanMaroT no-
3HABaTENbHYIO 11€J1b, COXPAHSIIOT €€ IPH BHIOTHEHUH yIEOHbBIX
JIEHCTBUH, PETyIUPYIOT BECh MPOLECC UX BBIMOIHEHHS U YETKO

BBIITOJIHAIOT Tpe6OBaHI/IH IM03HaBaTSILHOU 3aJadun. PasBuBaror
YMCEHUC UHTCIPUPOBATHCA B I'PYHITY CBEPCTHUKOB U CTPOUTH
IMPOAYKTHUBHOC B3aMMOJCHUCTBHUE CO CBCPCTHUKAMU 1 B3POCIBIMU

3amayu Ha BBIBOJ
(hopMyIIBI BEIIECTBA T10
pe3yabTaTaM ero
CTOpaHHSI.

IIpoBOaAT cTeXHOMETPHUYECKHE PACUETHI IO YPAaBHEHUIO PEaKIHH.
Hcnonp3yroT anroputM npu pemeHuy 3agad. CaMoCTOATENbHO
CO3JAf0T aJITOPUTMBI JISSITENBHOCTH TP PELICHUH TIPOOIeM

TBOPYECKOTO U MTOUCKOBOTO XapakTepa. [IpuHumarot mo-
3HABaTENbHYIO IIEJb, COXPAHSIIOT €€ TPH BHITOTHEHUH YIEOHbBIX
JI€HCTBUH, PEryIUPYIOT BECh MIPOLECC UX BBIMOJIHEHHS U YETKO

BBITIOJIHAKOT Tpe6OBaHI/I$[ IM03HABaTSILHOU 3aga4u. PasBuBaror
YMCHUC UHTCI'PUPOBATHCA B I'PYHITY CBEPCTHUKOB U CTPOUTH




IMPOAYKTUBHOC BBaHMOﬂeﬁCTBHC CO CBCPCTHUKAMM U B3POCJIBIMU

3aj1aun ¢ T[IpoBOAAT CTEXHOMETPHYECKHE PACUETHI [0 YPABHEHHIO PEaKIIHH.
MeTaTHecKon M cnosb3yIoT aIropuT™ Opy penrenn 3aaad. CaMoCTOATENbHO
TUIACTHHKOM. CO3/1I0T AITOPUTMBI IEATETLHOCTH PH PEIIEHHH MPObIIeM
TBOPYECKOTO 1 TIONCKOBOTO XapakTepa. [[pHHUMAIOT T10-
3HaBATCIbHYIO LICJIb, COXPAHAIOT €€ MPU BBIITOJIHCHUN ylle6HI>IX
nelicTBHiA, peryIupyIOT BeCh MPOIIECC HX BHITIOMHEHHS U YETKO
BBITOJTHAIOT TpeOOBaHHUS MO3HABATENbHOM 3a/1aun. PasBuBaroT
yMeHHe HHTETPUPOBATHCS B TPYTITY CBEPCTHHKOB M CTPOUTH
TIPOLYKTHBHOE B3aUMOJIEHCTBHE CO CBEPCTHHKAMM M B3POCIBIMH
3aj1aum 0 [IpOBOAAT CTEXHOMETPHYECKHE PACUYETHI IO YPABHEHUIO PEAKITHH.
METaILIIeCKOn M cnomb3yIoT alIropuT™ Ipy penrenn 3aaad. CaMoCcTOATENBHO
TLTACTHHKE,

HOTPY>KEHHOH! B
pacTBOp COJNU MEHEE
aKTHBHOTO METaJlIa.

CO3Jal0T AJITOPUTMBI ACATCIBHOCTH IIPU PCIICHUN Hp06J'ICM

TBOPUYECKOI'0 M IOMCKOBOTO Xapakrtepa. IlpuHuMmaror no-
3HaBaTENbHYIO 11€J1b, COXPAHSIOT €€ IPH BHIMOJHEHUH Y4eOHbBIX
JIEHCTBUH, PEryJIMPYIOT BECh IIPOLIECC UX BBIIIOJHEHUS U YETKO

BBITIOJTHSAIOT TPeOOBaHMUS [M03HABATEIbHON 3a1aui. Pa3BuBaioT
YMEHHE HHTETPUPOBATHCS B TPYIITy CBEPCTHUKOB M CTPOUTH
MPOAYKTHBHOE B3aUMOJIEHCTBIE CO CBEPCTHUKAMH U B3POCIBIMU

KomOuHnpoBaHHble IIpoBOIAT CTEXHOMETPUUYECKHE PACUETHI 10 YPABHEHHUIO PEAKIUH.
3ajauu Hcnonp3yroT anroputM npu pemeHns 3agad. CaMocTOsTEIbHO
«YTIIeBOIOPOJIBI». CO3/IAI0T alITOPUTMBI IESTEINBHOCTH TIPH PELICHHH TPo0IieM
TBOPYECKOT'0 U MOUCKOBOrO Xapakrepa. IIpuHMMarOT no-
3HaBaTENbHYIO 11€J1b, COXPAHSIIOT €€ PH BHIMOJHEHUH Y4EOHbBIX
JIEWCTBHUH, PETYINPYIOT BECh IPOLIECC HX BHIMOIHEHHUS U YETKO
BBITIOJIHAIOT TpeOOBaHMUs T03HABATEIbHOM 3a/1auu. Pa3BuBatoT
YMEHHE HHTETPUPOBATHLCSI B TPYIITy CBEPCTHUKOB U CTPOUTH
MPOAYKTHBHOE B3aMMOJAEHCTBHE CO CBEPCTHUKAMHU U B3POCIBIMU.
KomO6unanpoBaHHbIe IIpoBOAAT CTEXMOMETPUUECKHE PACUETHI 10 YPABHEHUIO PEAKLIUU.
3aa4n Vcnonp3yroT anropuT™ MpH penieHnu 3aaad. CaMoCcTOSTeNbHO
«YTIIeBOIOPOJIBI». CO3/IAf0T aJITOPUTMBI JISITEINEHOCTH TIPH PELISHUH TPO0JIeM

TBOPYECKOT0 U MOUCKOBOrO Xapakrepa. IIpuHMMAarOT mo-
3HABaTENbHYIO 11€J1b, COXPAHSIIOT €€ IPH BHITOTHEHUH yIEOHbBIX
JEWCTBUH, PETYINPYIOT BECh IPOLIECC UX BHIMOIHEHUS U YETKO
BBITIOJHAIOT TpeOOBaHMUs TO3HABATEIbHOM 3a/1aun. Pa3BuBator
YMEHHE UHTETPHPOBATHCS B IPYNILY CBEPCTHUKOB U CTPOUTH




IMPOAYKTUBHOC BBaHMOﬂeﬁCTBHC CO CBCPCTHUKAMM U B3POCJIBIMH.

PactBopsl
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PactBops1. CriocoOb!
BBIPAKCHUS
KOHIIEHTpaIIX
PacTBOPOB: MaccoBast
JI0J11 PACTBOPEHHOTO
BEILlECTBA.

OmnpenensiTb HOHATUS «PACTBOPB) U «PAaCTBOPHMOCTHY.
KnaccuduimposaTs BemecTBa 1o Mpu3HaKy pacTBOPHMOCTH.
OTpaxaTh COCTaB PacTBOPA C MOMOIILIO TIOHATHH «MaccoBasi 10JIs
BEIIIECTBA B PACTBOPE» U «MOJISIPHAS! KOHLEHTPALUS BEILIECTBAY.

3amaun Ha PacTBOPHL
MaccoBas u o0beMHas
JIOJTA KOMIIOHEHTOB B
pactBope.

OmnpenensaTb HOHATUS «PACTBOPBI» U «PAaCTBOPHMOCTHY.
KnaccuduimposaTs BemecTsa 1o Mpu3HaKy pacTBOPHMOCTH.
OTpaxath COCTaB PacTBOpPA C MOMOIIBIO TIOHATHI «MaccoBasi 10JIs
BEIIECTBA B PACTBOPEY U «MOJISIPHAS! KOHLEHTPALKS BEILIECTBAY.
IIpoBOzAT CTEXMOMETPUUECKHIE PACUETHI 10 YPAaBHECHUIO PEAKLIUU.
Hcnonp3yroT anroputM npu pemeHuu 3agad. CaMocTOsTeIbHO
CO3/1al0T aJITOPUTMBI IeATEFHOCTH IIPH PELICHUH TIPoOIeM

TBOPYECKOI'0 U MMOMCKOBOI'0 XapakTepa. HpI/IHI/IMaIOT I10-
3HaBATCJIbHYIO IICJIb, COXPAHAIOT €€ IMPU BBIITOJIHCHU N y‘{GGHHX
HeﬁCTBHﬁ, PEryarmpyroT BECb MPOUECC UX BBINOJIHCHUA U YCTKO

BBITTIOJTHAIOT Tpe6OBaHI/Iﬂ MMO3HABaTEILHON 3a0auH.

[IpaBuiio cMenuBaHus
pacTBOpoOB. 3a1a4un Ha
pacTBOpHI

OmnpenensiTe HOHATUS «PACTBOPB» U «PAaCTBOPHMOCTHY.
KnaccuduiposaTs BemecTsa 1o Npu3HaKy pacTBOPHMOCTH.
OTpaxaTh COCTaB PacTBOPA C MOMOIIBIO TIOHATHH «MaccoBasi 10JIs
BEIIIECTBA B PACTBOPE» M «MOJISIpHAs KOHIICHTPAIIKS BEIIECTBAY.
IIpoBOAAT cTeXHOMETPUYIECKHE PACUETHI IO YPAaBHEHUIO PEaKIHH.
Hcrone3yroT anroputm mpu pemennd 3agad. CaMoCcTosTebHO
CO3JAf0T aJITOPUTMBI JIESITENBHOCTH TP PELICHUH TIPOOIeM

TBOPYECKOTO U MOMCKOBOIO Xapakrepa. lIpuHHMaioT mo-
3HaBaTENbHYIO 11€J1b, COXPAHSIOT €€ IPH BHITOTHEHUH YIEOHbBIX
JIEHCTBUH, PETyIUPYIOT BECh MMPOLECC UX BBIMOIHEHHS U YETKO

BBIITOJHAIOT Tpe6OBaHI/IH IMO3HaBaTSILHOM 3a0auM.

MounspHas
KOHIIEHTPAIHS.

Hcnonp3yroT alropuT™ IpH pemieHnH 3agad. CaMoCTOsTeIHO
CO3/IAI0T aJITOPUTMBbI JIESITENBHOCTH TIPH PELISHUH POdIieM

TBOPYECKOT'0 U OUCKOBOrO Xapakrepa. IIpuHHMarOT no-
3HABaTENbHYIO I1EJb, COXPAHSIIOT €€ IPH BHITOTHEHUH YIEOHbBIX
JEWCTBHH, PETYINPYIOT BECh IPOLIECC MX BHIMOIHEHHUS U YETKO

BBITIONTHSIOT TPeOOBaHMS MO3HABATEIHLHON 33291,

3aayu Ha MOJISIPHYIO
KOHIICHTPAIHIO.

Hcrosp3yroT anropuT™ MpH petieHns 3aaad. CaMoCTOsATEIBHO
CO3/IAf0T aJITOPUTMBI JISSITENbHOCTH TIPH PEHICHUH POOJIeM

1-8




TBOPUYECKOTO M MIOMCKOBOTO XapakTepa. lIpuHHMaloT mo-
3HABATENIBHYIO LIENIb, COXPAHSAIOT €€ IIPH BHITIOJIHEHIH yIeOHBIX
JIEHCTBUH, PETYTUPYIOT BECh IMPOIECC UX BEHIIOIHEHUS U YETKO

BBITITIOJIHAIOT Tpe6OBaHI/I$[ IMO3HABaTEILHOM 3a0auH.

3amauu Ha
PacTBOPUMOCTD
BEIIICCTB.

Hcnonp3yroT anroput™ npu pemeHny 3agad. CaMoCcTOsTEIbHO
CO3/IAI0T alITOPUTMBI ISTEINBHOCTH TIPH PELICHHH TPo0JieM

TBOPYECKOT0 U MOUCKOBOrO Xapakrepa. IIpuHHMarOT no-
3HaBaTENbHYIO 11€J1b, COXPAHSIIOT €€ PH BHIMOJHEHUH Y4EOHbBIX
JEWCTBHUH, PETYINPYIOT BECh IPOLIECC UX BHIMOIHEHHUS U YETKO

BBITIOJIHSIOT TPeOOBaHMUS T03HABATEIBHOW 3a/1a4H .

Pacuersl 1o
YpaBHEHUSIM peakLui,
MpOTEKaloLue B
pacTBopax.

ITpoBOAAT CTEXHOMETPHUIECKUE PACUETHI 110 YPABHEHHUIO PEAKIIUH.
Hcnonp3yroT anroputM npu pemeHun 3agad. CaMocTosTEIbHO
CO3/IAf0T aJITOPUTMBI JISSITENEHOCTH TP PELISHUH TIPo0IIeM

TBOPUYECKOI'0 M IOMCKOBOTO Xapakrepa. lIpuHuMaror no-
3HaBaTENbHYIO 11€J1b, COXPAHSIOT €€ IPH BHIMOJHEHUH Y4eOHbBIX
JIEHCTBUH, PEryJIMPYIOT BECh IIPOLIECC UX BBIIIOJHEHUS U YETKO

BBITIOJIHAKOT Tpe6OBaHI/I${ IMO3HABaTEIbLHOU 3agadu.

Pacuetsl o
YPaBHEHMSIM peakLui,
MPOTEKAIOIUE B

ITpoBOAAT CTEXHOMETPUIECKUE PACUETHI 10 YPABHEHHUIO PEAKIIUH.
Hcrione3yroT anroputm mpu pemennd 3agad. CaMoCcToSTeNbHO
CO3/IAf0T aJITOPUTMBI JIESITEINEHOCTH TIPH PELIEHUH TIPo0IIeM

pacTBopax. TBOPYECKOTO U TIOMCKOBOTO XapakTepa. [IpHHUMAIOT mo-
3HABATEBHYIO 1E]Tb, COXPAHSIOT €€ TIPH BBINOJIHEHHH y4eOHBIX
NeHCTBUIA, peryaupyIOT BeCh MPOLECC MX BBIMOJHEHUS U YETKO
BBITIONHSAIOT TPEOOBAHHS T103HABATEILHOMN 3a/1a4H.
KoMOUHHpOBaHHbIE IIpOBOAAT CTEXHOMETPUUYECKHE PACUETHI [0 YPABHEHUIO PEAKIIMH.
3a1aun Hcnonb3yioT alropuT™ Mpy pelieHny 3a1a4. CaMoCTOATENbHO
«Kucnopozcosepkariue CO3/1AI0T AJITOPUTMBI ICATENLHOCTH MPH PEIeHHH NpobemM
OpraHMHYCCKHC TBOPYECKOIO M IOUCKOBOIO XapakTepa. [IPUHMMAIOT MO-
BEIeCTRAR. 3HABATENBHYIO 1ETb, COXPAHSIOT €€ TIPH BBINOJIHEHHH y4eOHbIX
NEHCTBHIA, PETyIUPYIOT BECH MPOIECC MX BBIMOJHEHHUS U YETKO
BBHITIONTHSAOT TPEGOBAHMS TTO3HABATEILHON 3a/1a4H.
KomGuHMpOBaHHbIE [IpOBOAAT CTEXHOMETPHUYECKHUE PACUETHI [0 yPABHEHUIO PEAKIIUH.
3a/1aum Mcrionb3y 0T alrOpUT™ MpH pelerut 3a1a4. CaMocTOSTENBHO
«Kucnopozcoepskarine CO3]1AI0T AJITOPUTMBI ICATENLHOCTH MPH PEIeHHH Npobem
OpraHudecKHe

BCIICCTBA».

TBOPYECKOT'0 U MIOMCKOBOT0 Xapakrepa. [IpuHHMAIOT 10-




3HaBATCIBbHYIO IICJIb, COXPAHAIOT €€ IMPU BBIITOJIHCHU N y‘IGGHHX
HeﬁCTBHﬁ, PEryampyroT BECb MPOUECC UX BBINNOJIHCHUA U YCTKO

BBITTIOJTHAIOT Tpe6OBaHI/Iﬂ MMO3HABaTEILHON 3aa4H.

OKHCIIUTEIBHO-
BOCCTAaHOBUTEIILHEBIE
peakuuu.

CocraBiieHue
OKUCITUTEIBHO-
BOCCTaHOBHTEJIbHBIX
peaKkIuii OpraHu4ecKux
Y HEOPTaHUYECKUX
BEIIECTB. DICKTPOHHBIH
OaJaHc.

XapakTepu3yrT OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUHN KaK
MIPOIIECC MEPEHOCA JIEKTPOHOB OT BOCCTAHOBUTEIS K OKHCIIUTEIIIO.
CoCTaBIISIIOT ypaBHEHUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHH.
PaccraBnsrorT K03 QUIHEHTH B ypaBHEHHUAX OKHCIUTEIHEHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUH METOZOM 3JIEKTPOHHOIO OanaHca.
HabmtonaroT caMocTOATEIbHO POBOAMMBIE OIBITHL. J[€71at0T BBIBOIBI

IO pe3yjabTaTaM MPOBCACHHBIX XUMHUYCCKUX ONBITOB. OMNHCBIBAIOT

OTIBITHI C TIOMOIIBIO POJHOTO S3bIKA U S3bIKa XUMHUH. ONpenensoT
OCHOBHYIO M BTOPOCTEIICHHYIO HH(OpMaLXIo. Biaensror 00beKThl 1

HPOLIECCHI C TOYKH 3peHus Leloro u yacteil. Onpenemnsor
MOCJIEI0BATENBHOCT IPOMEXKYTOUHBIX I[eJIel ¢ yU4eTOM KOHEUHOTO
pe3ynbrata. Oco3HaIOT KaYeCTBO U YPOBEHb YCBOCHUS 3HAHUM.
VYuaTtcs paspenats KOH(GIUKTH - BBIIBIATH, HACHTH(GUIMPOBATH IIPO-
01eMBI, ICKaTh U OLICHUBATH allbTCPHATUBHBIC CIIOCOOBI Pa3peIeHHs
KOH(IIMKTA, IPUHAMATh PEHICHNE U PEaTH30BbIBATh €T0

CocraBneHue
OKHCJIUTEIBHO-
BOCCTAHOBHUTCIIBHBIX
peaKIuii OpraHnIecKuxX
¥ HEOPTaHWIECKUX
BellecTB. MeToz noiy
peaxiuii.

XapakTepu3yoT OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEaKIIUH KaK
MPOIIECC MEPEHOCA 3JICKTPOHOB OT BOCCTAHOBHUTEIISI K OKHCIIUTEITIO.
CoCTaBISIFOT YpaBHEHHSI OKACIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINA.
PaccraBnsroT K03 PUIMEHTHI B YPaBHEHHIX OKUCIUTEIBHO-
BOCCTaHOBHTEJILHBIX PEAKIIHI METOZOM BJICKTPOHHOTO GaaHca.
HabmronaroT caMocToATeIbHO IPOBOAMMBIC OIBITHL. J[€71at0T BBIBOIBI

0 pe3yJIbTaTaM MPOBEACHHBIX XUMHUUECKHUX OIBITOB. OMUCHIBAIOT
OIIBITHI C TIOMOIIBIO POAHOIO A3BIKA U A3bIKa XUMHUU.

OnpesensIoT OCHOBHYIO M BTOPOCTEHICHHYO HH(OPMAIHIO. BhIiensoT
OOBEKTHI U MPOLECCHI C TOYKHU 3PEHHS LIEJIOT0 1 YacTel

OnpenemnsioT MocIeI0BaTeIbHOCTD IPOMEKYTOUHBIX IENeH C
y4eTOM KOHEYHOTO pe3ynbTarta. OCO3HAIOT Ka4eCTBO B yPOBEHb
YCBOGHUSI 3HAHUH. Y4arcst pa3peniaTb KOH()INUKTHI - BBISIBIISATD,
UICHTAGHUIMPOBATH IPOOIEMBI, HCKATh M OLCHHBATh aJbTEPHATHBHBIC
Croco0bl pa3penieHus: KOHQIUKTa, IPUHAMATh PEUICHUE U
pEaTM30BBIBATH €T0

Pacuersl 1o
YpaBHEHUSIM
OKHUCJIUTEIBHO-
BOCCTAHOBHUTEILHBIX
peakiuil.

XapakTepu3yroT OKUCIUTEIbHO-BOCCTAHOBUTEIIBHbIE PEAKIINU KaK
IpoLECC NEPEHOCa IEKTPOHOB OT BOCCTAHOBUTENSI K OKUCIIUTEIIIO.
CoCTaBIISIIOT ypaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIHH.
PaccraBnsaror k03QGUIMEHTH B ypaBHEHHAX OKHCIUTENBHO-
BOCCTaHOBHUTEJIFHBIX PEAKLUH METOAOM 3JIEKTPOHHOIO OanaHca.
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HabmonaroT caMocToATEIbHO IPOBOAMMBIE OIBITHL. J[€71at0T BBIBOIBI

IO pe3yjibTaTaM MPOBCACHHBIX XUMHUYCCKUX OINBITOB. OnKCHIBAIOT

OTIBITHI C TIOMOIIIBIO POIHOTO SA3bIKA U sI3bIKAa XUMHH. OTpenensor
OCHOBHYIO M BTOPOCTENIEHHYIO HH(pOpMaNuio. BeIIestoT 00BbeKTH 1

TIPOIIECCHI C TOUKH 3PSHUS IIeNIoro U yacTeil. Ompenenstor
MOCJIE0BATEIBHOCTh IPOMEKYTOUHBIX LEJIEH C YYETOM KOHEUHOTO
pe3ynbrara. OCO3HAIOT KAYeCTBO U YPOBEHBb YCBOCHUS 3HAHUH.
VYuarcs pa3peniatb KOHQIUKTHI - BELIBISATH, HASHTU(GHUIUPOBATH IPO-
6J1eMBl, UCKaTh U OLICHUBATh aJIbTEPHATHBHBIE CIOCOOBI Pa3pelIeHus
KOH()IUKTA, IPUHUMATh PEIICHUE U PEATU30BbIBATH €I0

Pemenue 3amauy.
Pemenne 3aganuii EI'D

ITpoBOAAT CTEXHOMETPHUIECKUE PACUETHI 110 YPABHEHHUIO PEAKIIUH.
Hcnonp3yroT anroputM npu pemeHun 3agad. CaMocTosTeIbHO
CO3/IAf0T aJITOPUTMBI JICSITENEHOCTH TP PELISHUH TIPO0IIeM

TBOPUYECKOI'0 M IOMCKOBOTO Xapakrepa. lIpuHuMaror no-
3HaBaTENbHYIO 11€J1b, COXPAHSIOT €€ IPH BHIMOJHEHUH Y4eOHbBIX
JIEHCTBUH, PErYJIMPYIOT BECh IIPOLIECC UX BBIIIOJHEHUS U YETKO

BBITIOJIHAKOT Tpe6OBaHI/I${ IMO3HABaTEIbLHOU 3agadu.

Pemenue 3amau.
Pemenne 3agannit ET'D

ITpoBOAAT CTEXHOMETPUIECKUE PACUETHI 10 YPABHEHHUIO PEAKIIUH.
Hcrione3yroT anroputm mpu pemennd 3agad. CaMoCcToSTeNbHO
CO3/IAf0T aJITOPUTMBI JIESITEINEHOCTH TIPH PELIEHUH TIPo0IIeM

TBOPUYECKOI'O M MIOMCKOBOT0 Xapakrepa. lIpuHuMaror no-
3HABATENIFHYIO [IE)Ib, COXPAHSIOT €€ MPH BHIMOJIHCHIH YICOHBIX
JIEWCTBUH, PEryJIMPYIOT BECh MPOLECC UX BBHIMOJIHEHHUS U YETKO

BBITIOJIHAKOT Tpe6OBaHI/IH IMO3HaBaTEILHOMN 3aJgadun.

«CorsacoBano»

3am. TupeKTopa H.B. Anukeesa.

ot «30 »_aBrycta 2021 roga

«CorysiacoBano»
Ha 3acemanuu Mertoanyeckoro o0be 1MHEHUS
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