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Yyutens Kopmak Onera HukomnaeBHa
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IHosicHUTEALHAA 3AMNCKA

Paboyas mporpamma 1Mo XMMHHM Ha YpOBHE OCHOBHOTO 00iero oopasoBanus (8-9 kiacchl) cocTaBiieHa Ha OCHOBE IOJIOKCHHH M TpeOOBaHUU K
pe3ysibTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTeibHON IpPOTrpaMMbl, IpPEJCTaBICHHbIX B PDeaepalbHOM IOCyIapCTBEHHOM OO0pa30BaTelbHOM CTaHAApTE
OCHOBHOTO 00111eT0 00pa3oBaHus, a Takxke ¢ yaérom [IpruMepHoil mporpaMMBbl BOCITUTAHUSI.

Pabouass mporpamma cocraBieHa B COOTBETCTBUU ¢ 4dDenepaibHbIM KOMIOHEHTOM ['ocynapcTBEHHOTO 00pa3oBaTEbHOTIO CTaHIapTa OCHOBHOTO
o01rero 00pa3oBaHus MO XUMUH, IPUMEPHON MPOTPaMMbl IO XUMUM OCHOBHOTO 0011ero oopazoBanus, OepepaibHbIM 0a3UCHBIM YYEOHBIM IJIAHOM, U
PernonanpHbIM 6a3ucHBIM y4eOHBIM IJIaHOM, Ha ocHOBe «lIporpamma kypca xumuu Juist 8-9 kiaccoB o01Ie00pa3oBaTenbHbIX yupexaeHui», astop H.H.
I'apa, momymeHHol MuHHCTEpCTBOM 00paszoBaHus U Hayku Poccuiickoit @eneparum, omyonukoBanHas u3aarenbetBoM «IIpocBemenne» B 2019 romy
(T"'apa H.H. Ilporpammsr 001ieo0pa3oBaTenbHbIX yapexkaeanid. Xumus.- M.: [Ipocsemenne, 2019. - 48c.).

Pabouas mporpamma B 8 ki1acce paccunTaHa Ha 68 yacoB, U3 pacueTa - 2 y4eOHBIX Yaca B HEJICNI0, U3 HUX: JIIS TIPOBEICHHSI KOHTPOJBHBIX - 44aca,
MPAaKTUYECKUX padoT - 6 Jacos.

B 9 kiacce paccuntana Ha 68 yacoB, 13 pacueTa - 2 yueOHBIX Yaca B HEJICNIO, U3 HUX: ISl IPOBENICHHSI KOHTPOJIBHBIX - 3 Yaca, MPaKTHYECKUX padoT - 7
4acoB.

1). IJIAHUPYEMBIE PE3VJIbTATHI OCBOEHUSI YYEBHOI'O IPEIMETA «XUMHWST» B OCHOBHOU
INKOJIE (8-9 kaacc)
W3ydyeHnre XMMUM B OCHOBHOM INKOJIE HAIPABICHO HA JOCTHIKEHHE OOYYAIOIIMMHUCS IMPEIMETHBIX, METANPEIMETHBIX U JHYHOCTHBIX PE3yJILTATOB
OCBOEHHS y4eOHOIO IpeIMeTa.

IIpeaMeTHbIE PEe3VJbTATDI

B coctaBe npeaMeTHBIX Pe3yIbTaTOB [0 OCBOCHHIO 0053aTEIBHOTO COJIEpKaHus, YCTAHOBIIEHHOTO TaHHOW MPUMEpHOM paboueii mporpaMMoii,
BBIJICTISIIOT: OCBOCHHBIE 00YYAIOIIMMUCS HayYHbIE 3HAHUSI, yMEHUS U CIIOCOOBI ACHCTBUM, crieliuprUecKue Ui MpeIMeTHON 00nacTu « XUMUs, BUIbI
JESITEeNLHOCTH T10 MOJTYYSHHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIIH, IPEOOPa30BaHUIO0 U TPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUAX .
[IpenMeTHbIe pe3yabTaThl MPEICTABICHBI IO TOaM O0yYEHHS U OTPaXKalT COPMUPOBAHHOCTH Y OOYUAIOMIMXCS CICAYIOIUX YMEHUI |
8 KVIACC
1) packpviéams cMBICT OCHOBHBIX XMMUYECKUX TMOHITHI: aTOM, MOJICKYJIa, XUMHUYECKHIA JIECMEHT, TPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECH,
BAJIEHTHOCTB, OTHOCHUTENbHASI aTOMHAsI U MOJIEKYJISIpPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi A0JIs1 XUMUUECKOTO DJIEMEHTA,
MOJIIpHBII 00BEM, OKCHI, KUCIIOTA, OCHOBAHHE, COJIb, AIEKTPOOTPHUILIATEIbHOCTh, CTENIEHb OKUCIICHHSI, XUMUYECKasi peaklus, TeIIoBoi AP deKT peakiuy,
KJIaccu(uKaIus peakiuii, XUMU4YecKas CBs3b, PACTBOP, MAacCOBas JI0JIs BEIIECTBA B paCTBOPE;
2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATHH (CM. 1. 1) ¥ MPUMEHSATH 9TH OHSTHUS TIPH OTIMCAHUY BEIIECTB U UX MPEeBpalIeHui; 3)
UCNONb308aMb XUMUUYECKYIO CUMBOJIMKY /7151 COCTaBJICHUs (POPMYJI BEILIECTB M YPABHEHUN XUMUUECKUX PEaKLUi;




4) onpedensams BaJCHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTMHEHUSX; CTETIEHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCTMHCHHUSX;
IIPUHA/IEKHOCTD BEILIECTB K ONPEAEIEHHOMY KJIacCy COSMHEHUH 10 opMyraM; BUJ XMMHUECKOHN CBSI3U (KOBAJIEHTHAsl U MOHHAs) B HEOPraHWY €CKUX
COEJIMHEHUSX;

5) packpwvieams cmbich niepuoguueckoro 3akona /1. M. MeneneeBa: 1eMOHCTpUPOBATh IOHUMAHKE MIEPUOIMUECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX
AJIEMEHTOB OT UX I0JIO)KEHUSI B IEPUOJUUECKON CUCTEME; 3aKOHOB COXPaHEHUSI MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO -MOJIEKYJIIPHOTO YUYEHHUS,
3aKOHa ABOTaJIpO; ONMCHIBATh U XapaKTepU30BaTh TAOIMUHYIO (OPMY NMEPUOINIECKON CUCTEMBI XMMUUECKUX IEMEHTOB: pa3INyaTh NOHATHS «TJIaBHAs
noarpynna (A-rpynmna)» u «rnobounas noarpymnmna (b-rpynmna)», Masnsie u 60blINE TEPUO/Ibl; COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B TaOJINIIE
«Ilepnonnyeckas cucreMa XuMuueckux 3iaemMeHToB /1. V1. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMM CTPOEHHUS aTOMOB XUMHUYECKUX JIEMEHTOB
(cocraB u 3apsia sapa, oOl1ee YUCIOo 3JIEKTPOHOB U paCHpeesIEHUE UX MO 3JIEKTPOHHBIM CIIO0SAM);

6) kraccugpuyuposams XUMUYECKHE IIEMEHTbBI; HEOPraHMYECKHE BEIECTBA; XUMUYIESCKUE PEAKIUK (TI0 YKCIY M COCTaBY YYaCTBYIOIIMX B PEAKIIUH
BEIIECTB, 110 TEIIOBOMY 3P PeKTy);

7) xapaxmepuzosams (onucvieams) o0IINE XUMUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPIKIasi OMMCAHIE IPUMEPAMU MOJICKYJISIPHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHN;

8) npoenozuposamb CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO COCTaBa; BOBMOXHOCTHU MPOTEKAHUS XUMUICCKUX TIPEBPAIICHHIH B
Pa3IUYHBIX YCIOBUSX;

9) ebiuucasIMB OTHOCUTENBHYIO MOJICKYIIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJIF0 XHMUYECKOTO JIeMEHTa 1o (OopMyIie COCHHEHUS;
MacCOBYIO JIOJIIO BEILECTBA B paCTBOPE; MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOHN peakIui;

10) npumensimb OCHOBHBIE OIIEPAIIMU MBICIUTEIBHOMN IEATCILHOCTH — aHAJIN3 U CHHTE3, CpaBHEHHE, 0000IIECHIE, CHCTEMATH3aIINIO0, KITACCH(PHUKAIIHIO,
BBISIBJICHUE IPUUMHHO-CIIEAACTBEHHBIX CBA3EH — JUIS U3y4EHHsI CBOMCTB BELIECTB M XUMHUECKUX PEaKIUil; €CTECTBEHHO-HAYyYHbIC METO/IbI IO3HAHUS —
HaOJr0/IeHNe, U3MEPEHNE, MOAETIMPOBAHUE, SKCIIEPUMEHT (PeaJIbHbIM U MBICIICHHBII);

11) cnredosams npaBuIIaM MOJTB30BAHMS XUMUYECKOM MOCY0# U 1a00paTOPHBIM 000PYIOBAHUEM, a TAKKE IPABUJIAM OOpALICHUS C BEIECTBAMU B
COOTBETCTBUU C MHCTPYKLUSAMHU I10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OTBITOB IO MOIYYEHHIO M COOMPAHUIO I'a3000pa3HbIX BEIECTB (BOAOPOIa
U KUCJIOPOJ1a), IPUTOTOBJICHUIO PACTBOPOB C ONpPEeIEHHON MAacCOBOM 10J1ei pacTBOPEHHOTO BELIECTBA; IUIAHUPOBATh U IPOBOUTH XUMUYECKHE
HKCIIEPUMEHTHI 110 Paclio3HaBAaHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO MHAMKATOPOB (JIakKMYyc, eHON(TanenH, METUIOPAHX U JIp.)

9 KJIACC

1) packpwieams cMbICT OCHOBHBIX XUMUYECKUX MTOHATUN: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHHOH, ITPOCTOE BEILIECTBO, CJI0KHOE
BEIIECTBO, BAJICHTHOCTh, JEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKash Peaklns, XMMUUYECKasl CBsI3b, TEIUIOBOU 3(P(EKT peakiuu, MoJib,
MOJIIpHBII 00BEM, PACTBOP; SIEKTPOJIUTHI, HEANEKTPOIUTHI, HIEKTPOIUTHYECKAs AUCCOLMAIIMS, PEaKLIMd HOHHOTO 0OMeHa, 0OpaTUMble U HeOOpaTUMBbIe
peaKIMy, OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEaKIIMU, OKMCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJICHHE, aJUIOTPOIHUS, aM(DOTEPHOCTb,
XUMUYECKas CBA3b (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKas), KpUCTAJUINYecKas peléTka, KOppo3Hsi METalIoB, CILJIaBbl; CKOPOCTh XMMUYECKON peakIuH,
npenensHo gomyctuMas koHuentpauus (I11K);

2) unnocmpupogams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATHH (CM. 1. 1) ¥ MPUMEHSATH 9TH NOHSTHUS TIPH OTIMCAHUY BEIIECTB U UX NPEBPAIICHHIA; 3)
UCNOIb308aMb XUMUUYECKYIO CUMBOJIUKY JJIs1 COCTaBICHHs (POPMYJI BEILIECTB M YPABHEHUH XUMHUUECKUX PEaKLUH;



4) onpedensimb BAICHTHOCTD U CTEIICHb OKUCICHUS XUMUYECKUX 3JICMEHTOB B COCTMHEHHSIX PA3JIMYHOIO COCTABA; MPUHAICKHOCTh BELIECTB K
OTIpeIeNIEHHOMY KJIacCy COeAMHEHHH 1Mo popMysam; BUI XUMHUUECKOH CBs3H (KOBaJICHTHAs, HIOHHAS, METAIJTMYECKAs) B HEOPraHUIECKUX COCTMHEHU 5IX;
3apsij MOHA 0 XUMHUUYECKON opMyIie; XapakTep Cpeibl B BOJHBIX pACTBOPAaX HEOPraHUUECKUX COCIMHEHHUM, TUI KPUCTANINYECKON PEIIETKU
KOHKPETHOTO BELIECTBA;

5) packpuvisams cmeicn neproandeckoro 3akoHa J{. V. MenneneeBa u 1eMOHCTPUPOBATD €T0 IIOHUMAHHE: ONUCLIBANb U XAPAKMEPU308aMb TAOIHIHYIO
(dhopMy NepruoINYECKON CUCTEMBI XMMHUECKUX 3JIEMEHTOB: pa3inyaTh NOHATHS «rJ1aBHas noarpynna (A-rpymnmna)» u «mnobounas noarpymnmna (b-pynmna)y,
MaJible U OO0JIbIIINE IEPUOIbI; coOmHOCUMb 0003HAYEHUS, KOTOPbIE UMEIOTCS B IEPUOANYECKON TalIHIIe, C YNCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsij s/pa, 00lIee YUCII0 IEKTPOHOB U PACIIPEIEIEHUE UX 110 JIEKTPOHHBIM CII0SIM); 00bACHAMb 00LIHE
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B MpeJiesiaX MajblX MEPUO/I0B U IJIaBHBIX MOATPYII C YIETOM CTPOSHHS UX
aTOMOB;

6) kraccugpuyuposams XUMUYECKHE IICMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMUYECKHE PEaKIiK (110 YHCIY H COCTaBY YUaCTBYIOIIUX B PEaKIIUU
BEIIECTB, 110 TEIIOBOMY 3(P(PEeKTy, 0 U3MEHEHUIO CTENIEHEN OKUCICHHSI XUMUYECKUX AJIEMEHTOB);

7) xapaxmepuzosamu (onucvliéamsy) o0OIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, IIOATBEPIXK/Iast OMMCAHHE IIPUMEPAMHU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

8) cocmasnsmub ypaBHEHUS AIIEKTPOIUTUYECKOI IMCCOIMAIINY KUCIIOT, IENI0YeH U COJIeH; TOJTHBIC U COKPAIEHHBIC YPABHEHUS PEaKIHii HOHHOTO
oOMeHa; ypaBHEHHs peaklnii, MOATBEPKIAIOIIUX CYILIECTBOBAHUE T€HETUUECKON CBSI3U MEXY BEIECTBAMM Pa3IMYHbIX KIACCOB;

9) packpuvleams cyuHOCMb OKUCTUMENLHO-80CCMAHOBUMENbHBIX PEAKYULL NOCPEOCMEOM COCMABLEHUsL JJIEKMPOHHO20 DANAHCA SMUX PEeAKYULL

10) mpocnozuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS; BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKHX MPEBPAIICHHN B PA3THYHBIX
YCIIOBUSIX;

11) evlyucnams OTHOCUTEIBHYIO MOJICKYJISIPHYIO H MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJII0 XUMHYECKOTO JIEMEHTA 110 (GopMyIie COeTHHCHNS;
MaccOBYIO JIOJIIO BEILECTBA B PaCTBOPE; MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH peakiui;

12) cnredosams npaBuIiaM NOJIB30BaHHS XUMUYECKOI OCYION M TaOOpaTOPHBIM 000PYIOBaHHEM, a TAKXKE ITPaBHIaM OOpAIICHHs C BEIECTBAMU B
COOTBETCTBUU C MHCTPYKLUSAMHU I10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OTIBITOB IO MOTYYEHHIO U COOMPAHUIO I'a3000pa3HbIX BEILECTB (AMMHAKA U
YTJIEKUCIIOTO Ta3a);

13) nposooums peakiyu, NOATBEPIKIAIOIINE KAUSCTBCHHBIN COCTAB Pa3IMYHbIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUI-.0pOMU-, HOAUA-,
kapOoHat-, pocdar-, cunukar-, cyabpar-, THIPOKCHI-MOHBI, KATHOHBI aMMOHUS U MIOHBI H3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJIHBIX PacTBOpPax
HEOPraHU4eCKUX BEIIECTB;

14) npumensims OCHOBHBIE OTICPALIMH MBICIUTEIBHON NEATEIPHOCTH — aHaJIM3 U CHHTE3, CPABHEHHUE, 0000IICHHE, CHCTEMATU3AIINIO, BBISBICHHUE
IIPUYHUHHO-CIIEACTBEHHBIX CBA3EM — JUIsl U3y4EHMsI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKLUii; ECTECTBEHHO-HAyYHbIE METOAbI [IO3HAHUS —
Ha0Jr0/IeHNe, H3MEpPEHNE, MOICTTMPOBAaHNE, SKCIIEPUMEHT (PEallbHbIM U MBICIIEHHBIH)



MeTaHDeIIMeTHI)Ie PE3VJAbTATHI

B cocraBe MeranmpeIMETHBIX PE3YyJIbTAaTOB BBIACISIOT 3HAYMMBbIE s (DOPMUPOBAHMS MHPOBO33PEHHS OOIIEHAYYHBIC IMOHSTHS (3aKOH, TEOpus,
MPUHIUI, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT H Jp.), KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO -HAYYHBIX YYEOHBIX PEAMETaX U MO3BOJISIOT
Ha OCHOBE 3HaHWH W3 ATHX MPEeIMETOB (OPMHUPOBATh MPEICTABICHHE O EJIOCTHOW HAYYHON KapTHHE MHUpPA, M YHHUBEPCAJIbHBIE Y4€OHBIC ICHCTBHUS
(mo3HaBaTeNbHBIC, KOMMYHUKATUBHBIC, PETYISTHBHBIE), KOTOPBhIE 00eCeunBaoT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY TUIAHUPOBAHUIO H
OCYIIECTBIICHUIO YUEOHOH IEATEIbHOCTH.

MertanpeaMeTHble pe3yabTaThl OCBOCHMSI 00pa30BaTEIbHOM MporpamMMbl MO XMMHHM OTPaXalOT OBJIAJCHUE YHHBEPCaJIbHBIMU IO3HABATEIbHBIMU
JNENUCTBUSMH, B TOM YHUCIIE

ba30BbIMH JIOrHYeCKUMH JeHCTBUAMHA

1) ymeHueM HCIoap30BaTh MPUEMBI JIOTHUECKOTO MBIITUICHHS TIPH OCBOSHUHY 3HAHHI: paCKPBIBATh CMBICT XUMHUECKUX MOHATUAN (BBIACTATH X
XapaKTepHBIC MPU3HAKHU, YCTAHABIMBATH B3aUMOCBSI3h C JIPYTUMHU TOHSATUSIMH ), UCTIOIH30BATh MOHATHS I OOBSICHEHUS OTACTBHBIX (DAKTOB U SBIICHUI;
BBIOMPATh OCHOBAHMSI I KPUTEPUH TSI KJIaCCU(UKAIIMN XUMHYECKIX BEIIECTB M XUMUUECKUX PEAKIIUA; YCTaHABINBATh MPUYHUHHO -CIICJCTBEHHBIE CBS3H
MEXy 00BEKTaMU HU3yUYEHHUS; CTPOUTH JIOTHYECKUE PACCYKICHHS (MHIYKTUBHBIC, IEIyKTHBHBIE, TI0 aHAJIOTHH ); JIEJIaTh BHIBOJIBI M 3aKITIOUCHUS,

2) yMeHUEM MIPUMEHSATH B MPOIECCE TTO3HAHUS CUMBOJMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3yEMbI€ B XUMHHU, TTPEOOPA30BHIBATH IITUPOKO
MIPUMEHSIEMbIC B XUMUHW MOJICIIbHBIC TTPEACTABICHHUS — XUMUYECKUN 3HAK (CUMBOJI AJIEMEHTA), XUMUYECKast OpMyJia U YpaBHEHHUE XUMHUYECKOM
peaKIuy — TMPH PelIeHUH y4eOHO-TI03HABATEIBHBIX 33/1a4; C YIYETOM ITHX MOJCIBbHBIX MPEICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBCHHBIC
MIPU3HAKH U3Y9aeMBbIX 0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEaKIINA;

Ba3oBbLIMH HcciIe0BaTeILCKUMHA e CTBUAMH

3) yMEHHEM HUCII0JIB30BATh MTOCTABICHHBIE BOIPOCH B KAY€CTBE MHCTPYMEHTA ITO3HAHMUSI, @ TAK)KE B KAU€CTBE OCHOBHI I JOPMUPOBAHUS THIIO TE3bI T10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYXKICHUH,

4) nproOpeTeHne OIbITA 10 TUIAHUPOBAHMIO, OPTAaHU3AIIUH U TTPOBEJACHHUIO YYCHUYECKUX IKCIIEPUMEHTOB: YMEHHE HAOIIOAaTh 3a X0I0M IIpoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €T0 Pe3yNbTat, GOPMYTUPOBATH 0000IEHNUS 1 BBIBOABI MO pe3yIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICOBAHUS,
COCTaBJIATH OTUYET O MPOJACTIaHHOMN paboTe;

Paboroii ¢c undpopmanmeit

5) yMmeHueM BeIOMPATh, aHATU3UPOBATH M HHTEPIIPETUPOBATH HHPOPMAITHIO PA3IMYHBIX BHJIOB H (JOPM MPEACTABICHUS, MOTyIaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (HAYYHO-TIOMYISIpHAs TUTEPATypa XMMHUYECKOTO COJIep>KaHus, CIIpaBOYHbIE TocoOus, pecypchl IHTepHETA);

6) yMEeHHEM MPUMEHSATH Pa3IMYHbIe METO/IbI U 3alPOCHI MPU MOUCKE U 0TOOpe MHPOPMAIH U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX IS
BBITIOJTHEHUS Y4eOHBIX U TIO3HABATENbHBIX 3aa4 ONMPeAeNEHHOTO TUIIA; TPUOOPETEHUE OTBITA B 001ACTH MCTOIH30BaHUS HHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOT U, OBJIaJIEHUE KYJIbTYpPOil aKTUBHOT'O UCTIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM;



7) yMEHHEM HUCTIOJIB30BATh M aHAIM3UPOBATH B MpoIiecce y4eOHOM 1 HCCIeI0BATEIbCKON IS TENFHOCTH HH(MOPMAIIHIO O BIMSHIH TPOMBIIIICHHOC TH,
CEJIbCKOTO XO35IIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY)KAIOIIEeH MPUPOJHON CPEIbL;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /1€l CTBUAMHU

8) yMeHreM 3a7aBaTh BOMPOCH (B X0JI€ IMAJIOTA W/UJIH TUCKYCCHH) TI0 CYIIECTBY 00CYXIaeMOil TeMbl, (OPMYIUPOBATH CBOU MPEIIOKECHUS
OTHOCHTEIIEHO BHITIOJTHEHUS MPEIOKESHHON 3a1a4u;

9) npuobOpeTeHne oNbITa MPE3CHTALIMH PE3YJIHTATOB BBIMOTHEHUSI XUMUYECKOTO IKCIIEpUMEHTa (J1TabOpaTOpHOTO OMBITA, JIA0OPATOPHOM pabOTHI IO
HCCIIEIOBAaHUIO CBOMCTB BEILIECTB, YU€OHOTO MPOEKTA);

10) 3anmHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU TIO3HABATEIFHON M MCCIIEAOBATENILCKOM eI TEIbHOCTH MTPH PEIICHUN BO3HUKAIONIUX TPOOIeM
Ha OCHOBE y4€Ta 00X NHTEPECOB U COIIACOBAHUS MO3ULNM (00CYX AeHUSI, 0OMEH MHEHUSMHU, «MO3TOBbIE IUTYPMbI» H JIp.);

YHuBepcaabHBIMH PeryJIATUBHBIMH /1efiCTBUSIMH

11) ymeHueM caMOCTOSITENIbHO OMPENENSTh eI e TeIbHOCTH, IIJIaHUPOBATh, OCYIIECTBIIATh, KOHTPOJIHUPOBATH U TP HEOOXOJUMOCTH KOPPEKTUPOBATh
CBOIO JESTEIbHOCTD, BEIOMpaTh Hanbosee 3h(hekTUBHBIE CIOCOOBI pelIeHHs yueOHBIX U MO3HABATEIbHBIX 33/1a4, KOPPEKTUPOBAThH MPEJI0KEHHbIN
QJITOPUTM AEHCTBUI ITPU BHINOJIHEHUH 3aJaHUH C yUETOM MOJy4E€HUS HOBBIX 3HAHUH 00 M3y4aeMbIX 00bEKTaX — BEIECTBAX U PEAKIIUSAX;

12) ymMeHueM HUCIoIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPeAIaracMble B yCIOBUH 3aJaHUH.

8) cocmaensims ypaBHEHHSI SICKTPOTUTHICCKON AUCCOIMAIIMH KUCIIOT, MIEI0YEH U COJICH; TIOJIHBIC M COKPAIIEHHBIC YPAaBHEHHUS PEaKIUii HOHHOTO
oOMeHa; ypaBHEHHS peaKlMii, MOATBEPKIAIOUINX CYIIIECTBOBaHHE FEHETUUECKOM CBS3M MEX]Ty BEIECTBAMH PA3JIMYHbBIX KJIACCOB;

9) packpuvieamsv cywHOCMb OKUCIUMENLHO-80CCIAHOBUMEbHBIX PEAKYULL NOCPEOCMBOM COCMABIEHUsL JJIeKMPOHHO20 DANLAHCA FMUX PeaKyull,

10) npoecnozuposams CBONCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHUS; BO3MOXKHOCTH MPOTEKAHUsI XUMUIECKUX TIPEBPAIICHHIA B PA3TMIHBIX
YCIIOBUSX;

11) ewiuucissmes OTHOCUTEILHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChl BEIIIECTB; MACCOBYIO JIOJIF0 XHMHUECKOTO 3JIeMEHTa 110 (hopMyIie COeTUHEHUS;
MacCOBYIO JIOJIFO BEII[ECTBA B PACTBOPE; MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKINy;

12) creoosamsv nipaBuiaM MOJIb30BAHHUS XHMHUYECKOH MOCYI0H 1 JTaOOpaTOPHBIM 000PYI0BaHKEM, a TAK)KE MPABUIIaM OOpAICHUS C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIHUSMU IO BBIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OTBITOB MO MOJYYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U
YIJIEKUCIIOTO Ta3a);

13) npoeooums peakuuu, MOATBEPIKAAOIINE KAYSCCTBEHHBIM COCTAaB PAa3IMYHbBIX BEIICCTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPHU-.0pOMHUI-, HOAU/I-,
kapOoHart-, pocdar-, cunmkar-, cyabhaT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHS U HOHBI H3YYEHHBIX METAJNIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpax
HEOPraHUYECKHUX BEIECTB;

14) npumensimov OCHOBHBIC OTIEPAIIUU MBICTUTEIBHOMN NESTEILHOCTH — aHAJIN3 U CHHTE3, CPAaBHEHUE, 0000IICHHEe, CHCTEMATH3aIUIO, BBISIBIICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€ — JIJIs1 U3YUYEHHS CBOMCTB BELIECTB U XUMUYECKUX PEAKIINI; €CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUS —
HaOIoIeHNE, U3MEPEHUE, MOJISTUPOBAHHE, SKCIIEPUMEHT (peaibHbI U MBICJICHHBIN)



JIMUHOCTHDbIE PE3VJIbTAThI

JlnaHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIero 0Opa30BaHHUs JOCTUTAIOTCA B XOA€ OOYYeHHMS XMMHH B €IMHCTBE Y4eOHOU M
BOCIIUTATEIILHOM JEATEIBbHOCTH OPraHU3allMM B COOTBETCTBHM C TPAJAULMOHHBIMU POCCUMCKMMHU COLHMOKYJIBTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMHU
LIEHHOCTSAMM, IPUHATHIMU B OOIIECTBE NMPaBUIAMU U HOPMaMH MOBEJIEHUS, U CIIOCOOCTBYIOT MpOLieccaM CaMOTIO3HAHUS, CAMOPA3BUTHSI M COLUATU3ALMH
oOyuaronuxcs. JIMUHOCTHBIE Pe3yNIbTaThl OTPAKalOT C(HOPMHUPOBAHHOCTD, B HACTU OCHOBHBIX HAIIPABJICHUI BOCIINTATEILHOM eI TeJIbHOCTH!

1). I'pask1aHCKOro BOCIMTAHUSA

Hpe)ICTaBJ'IeHI/ISI 0 COIIMAJIBHBIX HOpMaX nu npaBHnax MCKINYHOCTHBIX OTHOHIGHI/Iﬁ B KOJUIEKTHUBEC, TI'OTOBHOCTH K p33H006p33H0ﬁ COBMGCTHOﬁ
ACATCIIBbHOCTHU HpI/I BBITIOJTHCHUHN y‘-Ie6HI>IX, II0O3HABATCJIbHBIX 3aJa4, BBIIIOJIHCHUHN XHUMHWYCCKUX BKCHepI/IMeHTOB, CO3JaHUN y‘IG6HLIX HpOGKTOB,
CTpeMJ'IeHI/ISI K B3aUMOIIOHUMAHWIKO W B3aUMOIIOMOIIIN B npouecce BTOI>'I yqe6H0p“1 ACATCIIBHOCTH, TOTOBHOCTHU OLICHUBATH CBOé IIOBCACHHUEC U HOCTYHKI/I
CBOUX TOBapHHIeﬁ C o3 HpaBCTBeHHBIX nu HpaBOBI)IX HOpM C y‘IéTOM OCO3HAHUA HOCJ'IC)ICTBI/II\/’I HOCTYHKOB;

2). [larpuoTHYeCKOro BOCIUTAHNA M (hOPMHUPOBAHUSA POCCUNMCKON WICHTHIHOCTH

LHEHHOCTHOI'0O OTHOIICHUA K OTCYCCTBECHHOMY KYJIBTYPHOMY, UCTOPHYCCKOMY H HAyY4YHOMY HACJICAWIO, IMOHMMAHHA 3HAYCHUSA XUMHUYECKOU HAayKH B
KU3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW wWHMOpMaIMeld O TMepeAoBBhIX AOCTHIKEHUSX W OTKPBITUAX MHUPOBOH U
OTEYECTBEHHOM XUMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YyCTPOHCTBE MHUpa 1 O0OIIECTBa;

3). JIVXOBHOE€ U HPABCTBEHHOE BOCIIMTAHNE JIeTel HA OCHOBE POCCHHCKHUX TPAAUMIMOHHbBIX IIEHHOCTEH

Opu€HTalusA Ha MOpaJIbHBIC ICHHOCTH W HOPMbI B CUTyallUAX HPABCTBCHHOI'O BBI60pa; TOTOBHOCTH OLICHUBATH CBOE IMOBEACHUE U IOCTYIIKH, a TaK¥XKE
IMOBCACHUE W IIOCTYIIKH APYIHUX n}oz[eﬁ C IIO3WIIMHN HPABCTBCHHBIX U IIPABOBBIX HOPM C y‘IéTOM OCO3HAaHUs HOCJ'Ie,I[CTBI/Iﬁ JJIA Oprn(a}omeﬁ CpE€aknl;
OCO3HAaHUE BAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIIUIIOB B ACATCIbHOCTU y‘léHOl"O.

4). Illpuodimenue nere K KyJbLTYPHOMY HACJEAHIO (JCTeTHYECKOE BOCIUTAHHUE)
BOCHpI/IHTI/IC ACTCTHUYCCKHUX KaAadCCTB XI/IMH‘leCKOﬁ HaYKI/IZ eé FapMOHI/I‘IHOI‘O HOCTpOGHI/ISI, CTpOFOCTI/I, TOYHOCTH, JIAKOHHMYHOCTH. HOHI/IMaHI/Ie
SMOIOHWOHAJIBHOT'O BOBI[GFICTBPI?I HpI/Ipo,I[BI n eé IOECHHOCTH.

5). Honvasgpu3anuy HAVYHBLIX 3HAHUH cpean aetei (LleHHOCTH HAVYHOI0 NO3HAHNSA)

a) MHUPOBO33PCHUYCCKUX HpeI[CTaBJ'IeHI/Iﬁ O BCHICCTBE H XUMHAYECKOU peakiuun, COOTBECTCTBYIOIIHMX COBPEMCHHOMY YPOBHIO PpPa3BUTHUSA HAYKU H
COCTaBJAIOMIUX OCHOBY IJIsI NMMOHUMAHUA CYIIHOCTU Haquoﬁ KapTUHBI MHpPaA; HpCI[CTaBJ'IeHI/Iﬁ 06 OCHOBHBIX 3aKOHOMCPHOCTAAX pPa3BUTHUA HNPUPOIBLI,
B3aUMOCBA34AX YCJIIOBCKA C HpI/IpOZ[HOP'I CpCI[Oﬁ, O pOJIM XUMHHU B ITIO3HAHUHN ITUX SaKOHOMepHOCTeﬁ;

6) MO3HAaBATCJIbHBIX MOTHBOB, HAIIPABJICHHLIX HAa MOJYYCHHUC HOBBIX 3HAaHUU MO XHMHU, HCO6XOI[I/IMBIX JJIA 06T>$ICHGHI/I$I Ha6J'IIO,Z[aCMLIX IpouecCoB U
SBJICHHU,




B) MMO3HABATEILHON ¥ HH(OPMAIIMOHHOMN KYJIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEILHON pabOThI ¢ YIEOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATy PO,
JOCTYITHBIMU TEXHUYECKHUMH CPEACTBAMH HH()OPMAITMOHHBIX TEXHOJIOTHI;

r) WHTepeca K OOYYCHHIO U MO3HaHHIO, JH0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaMOOOpa30BaHMIO, UCCICIOBATEILCKON JCATEIBHOCTH, K
OCO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHS 0OyUEHUS B JAIbHEUIIICM;

6) POu3nuecKoro BOCMUTaHNE U d)ODMI/IDOBaHI/IH KVJbTVYPbI 310PO0OBbA

OCO3HAHHUS LEHHOCTU >KM3HH, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 370pPOBBIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 *KU3HU, OCO3HAHUS IMOCIEJICTBUHN U
HENPUITHS BPETHBIX IPUBBIYEK (YIIOTPEOIEHHS aJIKOT0JIs, HAPKOTUKOB, KYpEHHs), HEOOXOAUMOCTH COOJIIOIEHNUS MTPaBmJl O€301aCHOCTH NMPHU OOpallieHuu
C XUMUYECKHMH BEIIECTBAMU B OBITY U peaibHOM )KU3HU;

7). Tpya0oBOro BOCHUTAHNSA U NMPOodhecCHOHATLHOI0 CaMOOonpeaeaeHus

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yaeOHO-HCCIe0BATEHCKOM, TBOPUSCKON U APYTUX BHUJIAX NEATEIBHOCTH; MHTEpeca K
MPaKTUYECKOMY HM3Y4YEHUIO NMpodeccuil U Tpyaa pa3IuyHOro poja, B TOM YHCJIE Ha OCHOBE NMPUMEHEHMsI NMPEJAMETHBIX 3HAHUI 110 XUMUHU, OCO3HAHHOTO
BbIOOpA MHAMBUYaIbHOM TPAEKTOPUU MPOJOHKEHHS 00pa3oBaHUS C Yy4ETOM JIMYHOCTHBIX WHTEPECOB M CHOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX
WHTEPECOB U OTPEOHOCTEH;

8). IK0JOrH4eCcKOro BOCIMTAHUS

a). DKOJIOTHYECKH I1eJeCO00Pa3HOr0 OTHOMICHHS K MPHUPOJE KaK HCTOYHHMKY KH3HH Ha 3eMiie, OCHOBE €€ CYIIECCTBOBAHHUS, MOHUMAHHS IEHHOCTH
3A0pPOBOI0 H 6630HaCHOrO 06pa3a KHU3HH, OTBCTCTBCHHOI'O OTHOLICHHSA K CO6CTB€HHOMY (bI/ISI/I‘ICCKOMy nu HCI/IXI/I‘ICCKOMY 300pPOBbIO, OCO3HAHUA
IICHHOCTHU CO6J'IIOI[CHI/IH ImpaBUJI 6630HaCHOFO IIOBCACHUA pu pa60Te C BeIICCTBaMH, a TaKXK€C B CUTyallUAX, YI'POXKAOIINUX 3J0POBbIO U JKU3HU Hmﬂeﬁ;

0). CIOCOOHOCTH TPUMEHSATH 3HAHHS, IMOJyJ4acMble NPU H3yYEHHH XUMHUH, Ul PEIICHHs 3a7ad, CBA3aHHBIX C OKPYXKAIoIIEH MPUPOIHON Cpenoi,
IIOBBIIICHUA YPOBHA 3KOHOFH“ICCKOI>1 KYJIbTYPbI, OCO3HAHHA FJ'IO6€LTIBHOFO XapaKTepa OKOJIOTHYCCKUX HpO6J'ICM u HYTeﬁ nux pCH_IeHI/Iﬂ HOCpeI[CTBOM
METOA0B XMMUHU,

B). 9KOJIOTHYCCKOI'O MBIIIJICHH A, YMeHI/Iﬂ pYKOBOI[CTBOBaTBCH UM B HOSHaBaTeJ’IBHOﬁ, KOMMYHHKaTHBHOﬁ u COI.IPIaJ’ILHOfI IIPaKTHUKE

2). COAEPKAHUE YYEBHOTI'O NPEJIMETA «XUMMUSA» 110 'TOJAM U3YUYEHUSA

8 KJdacc. Pazoen 1. Ocrosnvie nonamus xumuu (yposens amomno-monexyaaphoix npedcmasienui) (54 u.)

Tema Nel IlepBonavaibHblie xumudeckne nousarus. (209) [penmer xumun. Tena u BemecTBa. OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHNE,
U3MepeHue, SKcrepuMeHT. PU3nuecKkue U XuMudeckue siBinenus. Ynucreie BemecTBa U cMecu. CrocoObl pasnienieHus cMeceil. AToM. Mosekyia.
XUMHUYECKUH DIIEMEHT. 3HAKU XUMHUECKUX 3J1€MEHTOB. IIpocThie U cllo)kHbIE BelecTBa. BalneHTHOCTh. 3aKOH MOCTOSIHCTBA COCTAaBA BELECTBA.
Xumuueckue Gpopmyinsl. Maaekcsl. OTHOCUTENbHAs aTOMHAs M MOJIEKYJIsIpHas Macchl. MaccoBast J10JIs1 XMMHUECKOTO JIEMEHTA B COEMHEHUH. 3aKO0H



COXpaHEHHS MACCHI BeIECTB. XUMHUecKre ypaBHeHHs. KoapduuneHTsl. YcnoBus u mpu3Haku NPOTEKAHUS XUMUYECKUX peakunii. Mo — eTnHHIIa
KOJIM4eCcTBa BeuiecTsa. MoirsipHas Macca.

Tema Ne2 Kucsopoa. ( 54) Kucnopon — xumuueckuii s5eMeHT 1 mpoctoe BemiecTBo. O30H. CocTtaB Bo3nyxa. OU3NUECKUe U XUMHUECKHE CBOMCTBA
kucnopoa. [lomydenne u npuMeHeHne Kuciaopoaa. TemmoBoit ¢ ekt xumuueckux peaknuid. [Torsitre 00 9K30- U SJHIOTEPMUICSCKUX PEAKIIHSX.

Tema Ne3 Bogopon (34.) Bomopoa — XuMHUYESCKHIA SIEMEHT U MPOCTOE BelnecTBO. Du3nueckre 1 XuMUYECKHe CBOMCTBA Boiopoa. [lonyuenue
BOJIOpoJia B 1abopaTtopui. [lonydyenne Bogopoa B mpombliiuieHHOCTH. [Iprmenenne Bogoposa.. KauecTBeHHbIE peakiiy Ha Ta3000pa3HbIe BEIeCTBA
(kucmopo, BOJIOPO).

Tema Ne4 Boga. PactBopnl. (84).Boaa B mpupoae. Kpyrosopor Boisl B ipupoje. @uznueckre u XMMUYECKHE CBONCTBA BOIbI. PacTBOPHI.
PactBopuMocTs BemecTs B Bosie. KoHneHTpanus pactBopoB. MaccoBast 10J11 paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

Tema Ne5S KosimuecTBeHHbIe OTHOIIeHUS! B XuMuH (6 4.) KonruectBo BemectBa, Mosb. MonspHas macca. 3akoH ABoraipo. MossipHbIil 00beM ra3oB.
OTHOCHUTENbHAS IUIOTHOCTD I'a30B. OObEMHBIE OTHOLIEHHSI Fa30B IPU XUMUYECKUX PEAKLIUAX.

Tema Ne6 OcHOBHBIE KJIacChl Heopranuyeckux coexumuennii. (124) Oxcuapl. Kinaccudukanms. Homenkiarypa. dusnueckre CBOMCTBA OKCHIOB.
Xumudeckue cBoicTBa okcuaoB. [lomydenne n npumenenne okcuaoB. OcHoBanus. Knaccudukamnus. Homenknatypa. @usndeckue CBOMCTBa OCHOBaHUM.
[Tonydyenue ocHoBaHUN. XUMHUYECKHUE CBOMCTBA OcHOBaHUM. Peakius nertpanmsaruu. Kucnorel. Knaccudpukamnus. Homenknarypa. @usnyeckue
cBoiicTBa KuCIOT. [losyueHue u npuMeHeHne KUCIOT. XUMUYECKUE CBOMCTBa KUcIOT. MHANKaTOpHI. MI3MeHeHne OKpacKu HHAMKATOPOB B Pa3IMUHBIX
cpenax. Comu. Knaccudukanms. Homenknarypa. @uszndeckue cBoiicTBa cosyiedd. [losrydeHune u npuMeHeHne coseil. XMMHUUYECKHe CBOMCTBA COJICH.
I'enetnyeckas cBsI3b MEXKAY KlaccaMy HeOpraHMYecKux coeanHeHui. [Ipobiema 6e301macHOro UCHOIB30BAHUS BEIIECTB U XUMUYECKUX PEaKIUil B
MOBCETHEBHOM >KM3HHU. TOKCUYHBIE, TOPIOYHE U B3PhIBOOIIACHBIE BelIeCTBA. bhITOBAast XUMUUECKasi IPaMOTHOCTb.

Pazoen 2. Ilepuoouueckuil 3aK01 U nepuoouueckas cucmema xumuueckux ynemenmos /LU. Menoeneesa. Cmpoernue amoma. (7 4.)

Tema Ne7. Ileprnoanyeckuii 3aK0H U NepUOANYECKas cucTeMa XuMu4ecKux 3JjieMeHToB .M. MenneneeBa. Ctpoenne aroma (74) CtpoeHue atoma:
SIPO, SHEPreTUUecKuil ypoBeHb. CoCTaB siipa aTomMa: IpoTOHbI, HEUTpoHbl. M30Tonsl. [lepnoanueckuii 3akon .M. Menaeneesa. [lepuoanueckas
cuctema xumudeckux snemeHToB J[.1. MenneneeBa. ®usndeckuii CMbICI aTOMHOTO (TIOPSIIKOBOTO) HOMEPA XMMHUECKOTO dJIEMEHTa, HOMepa TPyIIbl U
nepuoaa nepuoandeckon cucrembl. CTpoeHHE SHEPTeTHUECKUX YPOBHEH aTOMOB MepBbIX 20 XUMHUUECKUX 3JIEMEHTOB Nepuoandeckon cucremsl 1. 1.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB aTOMOB XMMHUUYECKHX AJIEMEHTOB M MX COCIMHEHHI Ha OCHOBE MOJIOKEHUS B IEPUOIUUECKON
cucreme JI.1. MenneneeBa u ctpoenus aroma. 3Hauenue [lepuoanueckoro 3akona /I.1. Menneneesa.



Pazoen 3. Cmpoenue eentecme. Xumuueckas cea3wv.(7 4.)

Tema Ne8 CTpoenue BemecTB. XUMHYECKas CBA3b. (74) DICKTPOOTPULIATEIIBHOCTh ATOMOB XUMHUYECKUX AIEMEHTOB. KoBasieHTHAst XUMHUUECKast
CBSI3b: HEMOJISIpHAast U NoJsipHast. [ToHsATHE O BOJOPOTHOM CBSI3U M €€ BIMSHUH HA (PM3MUYECKIE CBOIICTBA BELIECTB HA MPUMepe BOAbL. VIOHHAs CBSI3b.
Mertannuueckas cBs3b. THUIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIsIpHas, HOHHASI, METAIUIMYECKas ). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB
BEIIECTB OT THIMA KPUCTAININYECKON PEIIEeTKH.

Tunsl pacueTHbIX 3a1a4:

Boruncnenue MaccoBoil 10J11 XUMHUYECKOTO 3JIEMEHTA 10 OpMYsie COeAUHEHHUS.

VYcranoBnenue mpocreiinieit (GopMyIbl BEIEeCTBa MO0 MaCCOBBIM JIOJISIM XUMUYECKUX DJIEMEHTOB.

Brruucienust mo XuMUUeCKHM ypaBHEHUSIM KOJIHMYECTBa, 00beMa, MacChl BEIIECTBA 10 KOJUYECTBY, 00bEMY, MAaCCe PEareHTOB WIH MPOIYKTOB PEAKITUH.
Pacuer MaccoBoif 10711 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoT:

JlaGopaTopHoe 060pya0BaHKE U TPUEMBI 0OparieHus ¢ HuM. [IpaBuiia 6e3omacHoO# paboThl B XUMUYECKOHN J1ab0paTOpHu.
OuncTKa 3arps3HEeHHON MOBAPEHHOW COJIH.

[Tonydyenne KUCIOPOIa U U3YUEHUE €TO CBOMCTB.

[Tonyuenue BOOpOa U U3YYEHHUE €TI0 CBOMCTB.

[IpuroToBiieHne pacTBOPOB C OIPEICICHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA.

Pemenue skcriepuMeHTaNbHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACChI HEOPTaHUYECKUX COSAMHEHUI».

9 kaacc.
IHoBTOpenue kypca xumnu 8 kiaacca (5 4). [lepuoauueckuil 3akoH U nepuoguUeckas cuctema XxuM. nemeHToB . 1. MeHaeneeBa B cBeTe CTpPOEHUS
aToMOB. XumMmudeckas cBsi3b. CTpoenue BemectBa. OCHOBHBIE KJIacChl HEOPraHMUYECKUX COEIUHEHUM: WX cocTaB, kiaccudpukanus. OCHOBHBIE KJIAcChl
HEOPraHUYECKUX COCAMHEHUI: UX CBOMCTBA. Pacué€Thl MO XMMUYECKUM YPaBHEHUSIM.
Hemonctparmu. Tabauna «Buasl cBsazeit». Tabnuia « TUITBI KPHCTATUIMYECKUX PEILIETOKY

Paznen 1. Muoroo0pasue xumuyeckux peaknuii (18 4.
Tema 1. Knaccnpukauus xumuuecKux peakumii (6 u)
Knaccudukarnuss XUMUYECKUX PEaKIUi, peaklliud COSAMHEHMsS, Pa3JOokKeHUs, 3aMelieHusi, oOMeHa. OKHUCIUTENbHO - BOCCTAHOBUTEIBHBIC PEAKIIHH.
OxkucnuTenb, BOCCTAHOBUTENb, MPOLIECCHl OKHUCIIEHUS, BOCCTaHOBIEHUA. COCTAaBIEHUE YPAaBHEHUU OKHUCIHUTEIBHO - BOCCTAHOBMTEIIBHBIX PEAKIUN C
MTOMOIIBI0 METO/Ia IIEKTPOHHOTO OaaHca.
TemnoBbie 3 (HeKTh XUMUIECKUX PeaKIuil. DK30TEpPMHUUECKUE U DHTOTEPMUIECKHIE PEAKIUH.




Tepmoxumuueckue ypaBHeHHsA. CKOPOCTb XUMMYECKUX peakuuid. DaxkTopbl, BIUSAIONIME HA CKOPOCTb XMMMUYECKUX peakuuid. [lepBoHauanbHbIe
IIPEJICTaBJICHUS O KaTaJlu3e.
Hemoncmpayuu. /lemoncmpayusi onvblmos, 8bIACHAIOUWUX 3A8UCUMOCTIb CKOPOCTIU XUMUYECKUX PeaKyull Om pasiuyHulX hakmopos.
Tabnuyer « Obpamumvle peakyuuy, «Xumuueckoe pasrnogecuey, « CKOpocms XUMUUECKOU PEeaKyuiLy.
Pacuemnvie 3a0auu. Pacuemvi no mepmoxumuyeckum ypasHeHusIm.
Ilpakmuueckasa paooma Nel. H3yuenue énuanus ycioeuii NPo8eO0eHUss XUMUYECKOU Peakyuu Ha eé CKOPOCHLb.
Oo6parumsie peakuun. [lIoHATHE 0 XUMHUYECKOM PaBHOBECHH.
Tema 2. DjekTpoauTuueckas gucconuanus (12 4)
XUMHYECKUE PEAKIIUH, UAYIIUE B BOJHBIX PACTBOPAX. DIEKTPOJIUTHI U HEANTEKTPoauThl. Monbl. Katnonb! n aHnoHbL. ['uipaTHas TeOpus pacTBOPOB.
DNEeKTPOTUTHIECKAsT JTUCCOIMAIIUS KUCIIOT, OCHOBaHUM, coseil. Crnabbie W cUiibHBIE dNIeKTpouThl. CTeneHb auccormanui. Peakiimu moHHOTO 0OMeHa.
VYcnoBust mpoTeKkaHusl peakiuii 0OMeHa /10 KOHI[a. XMMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX COEIMHEHUN B CBETE Mpe/CcTaBiIeHU 00
ANIEKTPOJIUTUYECKON TUCCOLMAIUU U OKUCIUTENbHO — BOCCTAHOBUTENBHBIX PEAKIUSX.
[TonsiTue O THAPOIU3E COJIEH.
Pacuémul no ypasnenusm xum. peakyutl, eciu 0OHO U3 8ewecms 0aHo 8 U3DbIMKe.
Lemoncmpayuu. Hcnvimanue pacmeopog eeujecms Ha 371eKmpudecKyro nposoouMocmo. /leudxceHue uoHo8 8 31eKmpuieckom noJe.
Jlabopamopuvie onvimsi. Peakyuu obmena medncoy pacmeopamu 21eKmpoIumos.
Ilpakmuueckaa paooma Ne2. Pewenue 3xkcnepumenmanvuvix 3a0ay no meme «Ceoiicmea Kuciom, 0CHOGAHUIL U coJ1€ll KAK INeKmpOoaumos).
Koumponvnasa paooma Ne 1 no memam «Knaccugpuxayus xumuueckux peakyuin) u «IneKmpoaumudeckan OucCoyuauusy.
Pa3nen 2. Muoroo6pasue Bemects (384)

Tema 3. I'asorennl (4 1)

Hemeramnnel. ["anorensr. [lonoxxenne B NepuoAnYecKoil cucreMe XuMUYEeCKHX JIEMEHTOB, CTPOCHHE UX aTOMOB. Haxosk/ieHue B mpupo/e.

Ou3nyeckue W XUMHYECKHE CBONCTBA rajoreHoB. [lomydeHue M mpuUMeHEHHE rajoreHoB. Xjop. Du3nMyeckrue M XUMHUYECKHE CBOMCTBa XJopa.
[Ipumenenue xmnopa. XnopoBogopond. dusnuueckue coictBa. [lomydyenue. ConsHas kucioTa u ee coiu. KauecTBeHHas peaklys Ha XJIOPHJ — HUOHBI.
PacnioznaBanue xaopuaoB, OpOMHUIOB, HOUIOB.

Hemoncmpayuu. @usuueckue ceoticmaa 2anoeenos. Ilonyuenue x10pogodopoda u pacmeopeHue e2o 8 800e.

Jlabopamopusie onvimoi. Pacnosunasanue coasHolU KUCIOMbL, XA0PUO08, OPOMUO08, UOOUI08 U 100d.

Ilpakmuueckasn paboma Ne 3. Ilonyuenue conanoil Kuciomol u usyuenue eé ceolicme.

Tema 4. Kucaopon u cepa (6 4)

Kucnopoxn u cepa. Iloyoxxenne B NEpUOTUYECKON CHCTEME XMMMUYECKHX 3JIEMEHTOB, CTpoeHHe uX aToMoB. Cepa. Amnotponus cepbl. Ouznueckue u
xuMudeckue cpoiictBa. Haxoxnaenue B npupose. IIpumenenne ceprl. CepoBogopoa. CepoBoiopoiHas KMcaoTa U ee coiu. KadecTBeHHas peakius Ha
cyne¢ua- nousl. Oxcun cepst (1V).

Cepnast kucinoTa. XMMHYECKHE CBOWCTBA pa30aBICHHONM M KOHLIEHTPUPOBAHHOM cepHOMl kucioThl. KauecTBeHHas peakiusi Ha cCyib(paT- HOHBL
XUMUYECKUE PeaKIiy, JexKallue B OCHOBE MOJIy4YeHHUsS] CEPHOM KHUCIIOTHI B IPOMBIIUIEHHOCTH. [IprMeHeHne cepHON KUCIIOTHI.



Hemoncmpayuu. Annomponus Kuciopooa u cepul. 3HAKOMCME0 ¢ 06pa3yam NPUPOOHLIX CYIbPUI08, CYIbHAMOB.

Jlabopamopnvie onvimsi. Pacnosnasanue cyivuo-, cyrvgpum- u cyrvgham-uoHoe 8 pacmseope

Ilpakmuueckasa paooma Ned. Pewrenue IkcnepumeHmanvHulx 3a0ay no meme «Kucnopoo u cepay.

Tema 5. A3zot u docdop (9 4)

A3zoT u docdop. [lonoxkeHne B NEPUOTNICCKON CUCTEME XUMUYCCKUX IEMEHTOB, CTPOSHUE MX aTOMOB. A30T, (pU3MYeCKHEe U XMMHYECKHE CBOM CTBA,
noJydeHue u npuMmeHeHue. KpyroBopot azota B npupojae. AMMuak. @u3nueckrue U XUMUYECKUE CBOMCTBA, MOJydeHue, npumeHenne. Coinm aMMOHUS.
A3oTHas KucioTa U ee cBoiicTBa. OKUCIUTENbHBIE CBOMCTBA a30THON KUCIOTHL. [lodydeHne a30THOM KHCIOTHI B Jabopatopun. XUMHUUYECKUE peaKuy,
JIeKalle B OCHOBE MOJYYEHUs a30THOM KUCIOTHI B TpoMbllIeHHOCTH. [Ipumenenne. Conu. A30THbIE yI0OpeHusl.

®ochop. Annotponust. Puznyeckue U xumudeckue cpoiictBa. Oxcun pocdopa (V). DochopHast KuciaoTa, €e coNu U yIoOpeHuUs.

Jemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeopenue 6 goode. O3Hakomienue ¢ 06pasyamu npUpoOHbIX HUMpamos, ghocgpamos.

Jlabopamopuvie onvimsi. Bzaumooeticmaue coneti ammonusi co wenodamu. O3HakomieHue ¢ a30mHulMu U QocgopHvimu y0oopeHusmu.

Ilpakmuueckas padoma NeS. Ilonyuenue ammuaxka u uzyuenue e20 c60ucCma.

Pewenue 3a0au na onpedenenue maccosotl (00EMHOU) 00U 8bIX00A NPOOYKMA PEaAKYUU OM meopemuseck 03MOHCHO2O.

Tema 6. Yruepoa u kpemuui (8 u)

VYraepoa u xkpemHuid. [lomokeHne B NMEPUOIUYECKOM CUCTEME, CTPOCHHE aTOMOB. Yriepohd. Aiutorponusa. dusznueckue U XMUMUYECKHE CBOMCTBA
yriepoaa. AacopOmus. YrapHblid ra3. YTJIEKUCTBIA Ta3. YToJibHas KUCJIOTa W ee coiu. KadecTBeHHas peakius Ha kapOoHaT — MoHBL. KpyroBopoT B
IpHUpoJIe.

Kpemunii. Oxcupn kpemuus (1V). KpemuueBas kuciiora u ee coiu.

Crekino. IlemenT.

Hemoncmpayuu. Kpucmannuueckue pewiemku aimasa u epaguma. 3Hakomcmeo ¢ oopazyamu npupoousix kapbonamos u cuiuxamos. O3naxomieHue ¢
pasauyHuiMu suoamu monauga. O3HaKomieHue ¢ 8U0amMu cmekid.

Jlabopamopuvie onvimvl. O3HaKOMIEHUE CO C8OUCMBAMU U B3AUMONpespaujeHUsMU KapooHamos u 2uopoxapoonamos. Kauecmeennvle peakyuu Ha
KapboHam- u CUTUKAM-UOHDL.

Ilpakmuueckaa paooma Neb6. Ilonyuenue okcuoa yznepooa (IV) u uzyuenue e2o ceoiicme. Pacnosnasanue xapoonamoas.

Pewenue 3a0au na eviuucnenue maccol uiu 00vEMa NPOOYKMA peaxkyuu no U3BeCMHOU Macce UlU 00bEMY UCXOOHO20 Beujecmsd, COO0epHCauleco
npumecu.

Konmponvnasa paboma Ne2 no meme «Hememannwry.

Tema 7. Metasasl (11 1)

Meramnsl. [lonoxkeHue B NMEPUOAUYECKONW CHCTEME, CTpOEHUE aToMoB. Metaminueckas cBA3b. PU3MUECKUE CBOWCTBA. P aKTHUBHOCTH METAJLIOB.
cBoiicTBa MeTaimioB. O0mue cnocoOsl nonydenus. CriaBsl MetamioB.lllenouynsie meTambl. [lonoxkeHne B MEpUOAMYECKON CUCTEME, CTPOCHHUE aTOMOB.
®dusnueckue u xuMuueckue cBoiictBa. Ilpumenenne. Haxoxaenue B npupoje.

[llenouno3zemenbHble MeTaIbL. [lonoXkeHne B MEpUOAMYECKOM cHUCTeME, CTpOeHHE aToMOB. PU3MUECKHME M XMMHYECKHE CBOMCTBa. I[IpumeHneHue.
Haxoxnenue B mpupoae. Maruuit 1 Kalbliuii , UX BaKHEHITHE coeAMHEeH M. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEeHHUSI.



Amromunnil. [TonoxxeHnue B epUOIUYECKON CUCTEME, CTPOCHHE aTOMOB. PU3NMYECKHE M XMMUYECKHE CBOKCTBA. [IpuMmenenue. Haxoxaenue B mpupoe.
AMGDOTEPHOCTH OKCHIA ¥ TUAPOKCUIA ATFOMUHUS.
Keneso. [lonoxxeHne B NEPUOIUYECKON CHUCTEME, CTPOEHUE aTOMOB. Du3nueckne | xumudeckue cBoiictBa. [Ipumenenue. Haxoxenue B npupone.
Baxkneiiue coeiuHeHus xxene3a: OKkCuabl, rupokcuabl u coinu xenesa (1) u xenesa (111). KauectBennas peakuust Ha HOHBI.
Jemoncmpayuu. 3nakomcmeo ¢ obpasyamu 8adCHeUwUx conell Hampus, Kaaus, NPUpOOHbIX COeOUHEHUU Kanbyus, pyoamu dcenesd, COeOUHeHUIMU
anomMunus. Bzaumooeticmeaue wjenouHvlx, wei04Ho3eMeNbHbIX Memaiios u anomMunus ¢ 600oul. Cocueanue xeneza 8 KUciopooe U Xiope.
Jlabopamopusie onvimul. Ilonyuenue eudpoxcuoa antoMuHus u g3aumooelicmeaue e2o ¢ kucromamu u wenovamu. Ionyuenue eudpoxcuoos smceneza(ll) u
(111) u 83aumoodeticmsue ux ¢ KUCIOMAMU U WETOYAMU.
Ilpaxmuueckas paooma Ne7. Pewienue skcnepumenmaivbHolX 3a0ay no meme «Memannwvt u ux coeOuHeHusn».
Konumponvnasa paooma Ne3 no meme «Odugue ceoiicmea memaniioe»

Pa3nen 3. Kparkuii 0630p BakHeilIMX OpraHuveckux BeuiecTn (7 4)
Tema 8. KpaTkuii 0630p BaxKHeilInX opraHnyeckux semects (7 4.)
[Ipeamer oprannueckoi xumuu. Heopranudeckne W OpraHUYECKHE COCIMHEHMs. YTIEpOJ — OCHOBA XKM3HU Ha 3emuie. OCOOEHHOCTH CTPOCHUS aToma
yTJIepO/ia B OPraHNYECKUX COSAMHEHUSX.
VYrnesogoponsl. [Ipeaenbupie yriaeBomopoabl. MeraH, 3TtaH, npomad. CTpyKTypHbIE (OPMYJIbI YIIIEBOIOPOJOB. ['OMosornueckuii psiji MpeaeibHBIX
yrieBoopoioB. ['omosiorn. dusnueckne M XUMUYECKHE CBOWCTBA MPEACNIbHBIX YII€BOAOPOAOB. Peakunu ropenue u 3amemeHus. Haxoxnaenue B
npupoze. [Ipumenenue.
HenpenenbHbie yrieBoaopoabl. DTUICHOBBIM psAl HENPEAEIbHBIX YIJIE€BOJIOPOAOB. DTUieH. Du3nueckue U XMMHYECKHE CBOMCTBA 3THiIeHA. Peakiius
npucoenuHenud. Kauectsenusie peakuuu. Peakius nonumepuzanud. [lonmustunen. [IpuMenenue stuneHa.
ALIETHIICHOBBIN P/l HEMPEIETIbHBIX yrieBO10poa0B. AnleTtuieH. CBolicTBa aneruieHa. [Ilpumenenue.
[IpousBoausie yrieBoaopoaoB. KpaTkuii 0630p opraHudecKuX COEIUHEHHM: OJIHOATOMHBIE CHHPTHI, MHOrOaTOMHbBIE CIUPTHI, KAPOOHOBBIE KUCIOTHI,
CrnosxHble 3(hUpbl, )KUPBL, YIIIEBOIbI, AMUHOKHUCIIOTHI, OeKu. Posib 6€7IKOB B OpraHusme.
[londaTe O BBICOKOMOJIEKYISPHBIX BemiecTBax. CTpyKTypa NOJMMEPOB: MOHOMEp, IOJHUMEp, CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU.
[HonusTHIeH, NOIUNPONTUIIEH, TOIUBUHUIXIIOPHI.
Lemoncmpayuu. Mooenu monekyn opeaHudeckux coeOuHeHutl, cxemul, maoauybl.
T'openue y2ne000po0o6 u obHapyicerue npooyKmos ux 20peHusl.
Obpa3zyvl Hedhbmu u npodyKmoe ux nepepabomxu.
Buoeoonwvimwi no ceoticmeam ocHo8HbIX KIACCO8 euyecms.
Pacuemmnvie 3a0auu. Yemanosanenue npocmetiwieti popmynvl geugecmaa no Macco8vim 00JAM INeMeHMO8.




3). TemaTH4ecKoe NJIAHUPOBAHNE YYeOHOT0 Kypca XUMHHM § KJiacca
¢ yueTrom padoueii nporpammbl Bocnutanusa MAOY COI Ne8

Ne Paznensl 1 TeMbl KomuuectBo | KonuuectBo OcHoBHbBIE BU/IbI 1eSITeIbLHOCTH 00yYaromuXxcs OcHOBHBIE
o0 4acoB IO YacoB MO (Ha ypoBHe YHHBePCAIbHBIX y4eOHbIX AeiicTBuii (YY) HANpaBJIeHUs
paboueii (aBTOpCKOI) BOCIMTATEILHOI
nporpamme | mporpamme JeATeJIbHOCTH ™
H.H. I'apa
Paznen 1. OcHOBHBbIE MOHSITHS 54 51
XUMuM (YPOBEHb aTOMHO-
MOJICKYJISIPHBIX NPeACTABJICHUI)
1 Tema Ne 1. IlepBoHavaibHbIe 20 - PeryasituBabie YY ]I CraBsaT yueOHbIe 3a/1a4u Ha OCHOBE 1,2,58
XHMHYECKHe MOHATHS COOTHECEHHS TOTO, UTO YK€ H3BECTHO M YCBOEHO O0YUAIONMMHUCS, 1
Ipaxmuueckas paGoma TOT0, 4TO €Ié He U3BeCTHO. OIMPENENIOT ENb U YMEIOT
No 1 «ITpasuna mexnuxu ﬁnaHI/IpOBaTB paboTy Ha ypOKe.
o3HaBareJbHbIe Y'Y ]| CaMOCTOSATEIIBHO BBIJICISIOT U
bezonacrnocmu npu padome 6 (OPMYIHPYIOT MO3HABATENBHYIO LEb, 00bACHAIOT ¢é. CpaBHUBATE,
Xumu4eckom Kabuneme. KJIaCCH(PUIMPOBATH K 0000111aTh (AaKThI U SBICHUS
O3naxomneHue ¢ 1a60pamopHuiM KommynukatuBHabie Y'Yl @opmynmnpyioT cOOCTBEHHOE MHEHHUE H
060py()06aﬂueﬂ/l». IMMO3NIHIO, YMCIOT 3aJlaBaTh BOIIPOCHI, INIAHUPOBATH IPAKTUYCCKYIO
Ipaxmuueckas paboma paboty no npeamery; PaspemaTs KOH(OIUKTEL, Y IPaBsTh
Ne 2 «OuucmKa 3azpasnennois MOBEICHUEM TapTHEPa MM COOECETHUKA.
nosapennoii comy JInyHOCTHBIE YYE[ Oco3HaT 0O0BEKTUBHYIO 3HAYUMOCTh
Konmponsnas paboma OCHOB XMMHYECKOW HAyKH KaK 00JIACTH COBPEMEHHOTO
No 1 no mexe «Ilepsonauansnbie ecrecTBO3HaHus. [oBbIIIAIOT MOTUBALIMIO U UHTEPEC K
00ydeHuto npeameTa XxuMusi. DopMUPYIOT OTBETCTBEHHOE
XuMu4eckue nOHsImusLy
OTHONICHHE K YUYEHUIO, UCIIOJIB3Ys CIEMAIBHO MOA00paHHbIe
CpPEeACTBA. YMEIOT OLICHUTH CTENEHb yCIIEXa UJIM HeyCIexa
CBOEH ICSTEILHOCTH.
2 Tema Ne 2. Kucsiopon 5 - PeryastuBabie YY ]I CaMOCTOSITENIBHO aJIeKBATHO OLIEHUBAIOT 1,2,56

Ipakmuuecxas paboma No 3
«Ilonyuenue u ceolicmea KUciopooa»

NPaBUIBHOCTH BBIIIOHEHHSI JEHCTBHS U BHOCATH HEOOXOANMBIE
KOPPEKTUBBI B UCIIOJIHEHUE KaK 110 X0y €ro pean3aliy, TaKk U B
KOHIe AeiicTBus [loHMMa0T 1 MpUHUMAIOT y4eOHYI0 3a1a4y,
IUTaHUPYS [TOCIIEA0BATEIbHOCTE IPOMEKYTOUHBIX LIENIEH C yUETOM
KOHEYHOI0 pe3yapTaTa




ITo3naBarenbHbie Y'Y /I Mcnons3yr0T 3HaKOBO-CUMBOIMYECKAE
CPEICTBa, B TOM YHCJIE MOJIETH U CXEMBbI JIIsl pellieHus 3aay.
CocCTaBJISIOT 1eNI0€ U3 YacTel, B TOM YHCIIE CAMOCTOSTENBHO
JIOCTPauBaIOT HEIOCTAIOIIE KOMITOHEHTHI, BBIJIENSIOT CYIIECTBEHHOE
U3 YCJIBIIIAHHOTO, JCTAI0T BBIBOJBI U 000OIICHNUS, OCO3HAHHO CTPOST
peueBbie BBICKa3bIBaHMUS B yCTHOM opMe

Kommynukarusubie Y'Y/ @opmynupyroT cOOCTBEHHOE MHEHHUE U
IIO3UIIUIO. YuuTeIBaroT Ppa3HbI€ MHCHUSA U UHTCPECHI U
000CHOBBIBAIOT COOCTBEHHYIO MTO3UIIHIO.

JInunoctHbie Y'Y [{ ®opMupyOT CaMOCTOSITEIBHO Y4eOHO-
MO3HABATEIbHBIN HHTEPEC K HOBOMY YUeOHOMY MaTepuany u
croco0am peneHus HOBOW YaCTHOM 3aa4H.

Tema Ne 3. Bonopon
Ipaxmuueckasn paboma Ne 4
«Ilonyuenue 6000poda u usyuenue
€20 ceoUCcme»

Peryastusnsie YY /I [IpuanMaior 1 moHNMaOT yueOHYIO 3a7a4y,
BBITIOJTHSIOT Y4eOHBIE eHCTBYSA, (PUKCHPYS pe3yabTaT B
NpeIIoKeHHON (hopMe, TUIAHUPYIOT MTOCIIE0BATENHLHOCTD
MPOMEXKYTOUYHBIX II€JIEW U AeUCTBUM

ITo3naBareabHble Y'Y | OcylecTBISIIOT HOUCK HEOOX OAMMOM
MH(DOPMALINH, AHATNU3UPYIO OOBEKTHI C IIENBIO BBISBICHUS
CYIIECTBEHHBIX U HECYILECTBEHHBIX IIPU3HAKOB, OCO3HAHHO CTPOSIT
pedeBble BBIPAXKEHUS], YUaTCsl BHOCUTh COOTBETCTBYIOLIME
KOPPEKTHBBI

KommynukatuBHble Y'Y ]| Paborator nHANBHIyadbHO U B
rpymIax: HaXoIsT O0IIee pelIeHrne 1 pa3penaroT KOH(OINKTH Ha
OCHOBE COTJIaCOBaHMsS MO3ULMH U y4€Ta HHTEPECOB, (HOPMYIUPYIOT,
apryMEHTHUPYIOT U OTCTauBaIOT CBOE MHEHHE

JInynocrubie Y'Y JI OcylecTBIsIIOT KOHTPOJIb CBOEH
JIeITEIBHOCTHU B IIPOLIECCE NOCTUKEHUS PE3ybTaTa,
OTIPEIEIISAIOT CIIOCOOBI JCMCTBHIA B paMKax MPeaIoKEHHBIX
yCIOBUHM U TPeOOBAaHUMN, KOPPEKTUPYIOT CBOU JICHCTBUS B
COOTBETCTBUHU C U3MEHSIOLIENCS CUTyalluen

1,2,57

Tema Ne 4. Bona. PacTBopsbi.
Ilpakmuuecxas paboma No5
«IIpuecomosnenue pacmeopoé coneu ¢
onpeoeneHHoll MaccoBoll 0oell
PACmMBOPEHHO20 8eujecmea

Peryasitupubie YY /I CtasaT u GopMyaupyroT npoliiemMy ypoka,
CaMOCTOSITENBHO CO3/1AI0T AJITOPUTM AEATEIbHOCTH P PEILICHUN
pobIeMbl paboTaTh MO TIaHy

Io3naBarenbHbie Y'Y/ [IposBisior ycroiunBbiil yueOHO —
MTO3HABATEIbHBIN MHTEPEC K HOBBIM 3HAHUSIM

Kommynukarusnsie YY ]I @opMyaupyroT cOOCTBEHHOE MHEHHE H

1,258




Koumponvnas paboma Ne2 no memam
«Kucnopooy, «Booopooy, «Booa.
Pacmeopuvr».

MMO3UIHUI0, 3a1al0T BOIIPOCHI, CTPOAT NOHATHBIC IJIA IMapTHEPA
IIOHATHA

JInunoctHbie Y'Y/ @opMUPYIOT OTBETCTBEHHOE OTHOLLIEHUE
K 00Y4€HHIO, UCII0JIb3YS CHEHAIbHO NOJ00paHHbIE CPEICTBA.
YMEIoT O1IEHUTh CTENEHb yCIeXa WK Heycliexa CBOe
JIeSITEIbHOCTH

Tema Ne5. KosmmuecTBeHHBIE
OTHOIIEHUA B XUMHH

Peryasituubie YY /I [IpuHUMaloT ¥ MOHUMAIOT YYEOHYIO 3a/1a4y,
BBITIOJTHSIIOT YUeOHBIC NICHCTBYS, PUKCUPYS PE3Yy/IbTAT B
npeIoKeHHON (hopMe, TIAHUPYIOT MTOCIE0BATETHLHOCTD
MPOMEXKYTOUYHBIX 1IEJIEU U AEUCTBUI

IMo3naBarenbHble Y'Y ]I OCylecTBIISIOT IIOMCK HEOOXOIUMOMN
HH(POPMAIIUK, aHATTM3UPYI0 O0BEKTHI C LIETbIO BbISIBIICHHS
CYIIECTBEHHBIX 1 HECYHICCTBCHHBIX IIPU3HAKOB, OCO3HAHHO CTPOAT
PCUCBLBIC BBIPAXKECHU A, Y4aTCs BHOCUTH COOTBECTCTBYIOIINE
KOPPEKTUBEI

KommyHnukatuBublie Y'Y/l PaboraroT nHAMBHIyaTHHO U B
IpyIIax: HaXoJsIT o0Iee PelieHrne U pa3permaroT KOH(MIUKTH Ha
OCHOBE COTJIaCOBAaHUS MO3MIIMK U Y4€Ta HHTEPECOB, (OPMYIIHUPYIOT,
aPryMEHTUPYIOT U OTCTAUBAIOT CBOE MHEHUE

JInunoctHbie Y'Y/l OcymecTBIstOT KOHTPOIL CBOSH NEATETLHOCTH
B IIPOIIECCE JOCTIKEHUS Pe3yNIbTaTa, OMPEAEISIIOT CIIOCOOBI
JIECTBHI B paMKaX MPEAIOKEHHBIX YCIOBUI 1 TpeOOBaHUM,
KOPPEKTUPYIOT CBOM JACUCTBHS B COOTBETCTBUU C U3MEHSIOLLIECICS
CUTyaluen

1,2,57




Tema Ne 6. OcHOBHBIE KJIACChI 12 PeryasituBabie YY ]I [IpuHAMAOT M COXPAHSIOT Y4eOHYIO 3a/1a4y, 1,2,56,7
Heopra}[nqecxnx coennﬂeﬂnﬁ IJIAaHUPYIOT CBOH )IeﬁCTBHH B COOTBETCTBHH C ITOCTaBJICHHOM
Ipaxmuueckas paboma Ne6 3aJlaueii ¥ YCIIOBUSAMHU €€ peah3aliu
«Peutenue skCcnepumMenmanbHix IHo3naBarenbubie YY I CaMOCTOSTENBHO CO3/IAIOT aJITOPUTM
sadau no meme «OcHoGHbIC KIACCH ZIEATENLHOCTH NPH PEIICHHN MPOOJIEM Pa3IUYHOrO XapaKrepa
o OCHOBHBIX ITOHATUHN
HEOpeanuyecKux coeOUHeHUL» » K
oMMYHUKATHUBHBIE Y Y/l YUuThIBatOT pa3Hbie MHEHUS U
Konmponvnan paboma Ne3 no meme CTPEMSITCS K KOOPAUHALMHU PA3JIMUHBIX IO3ULUI B COTPYAHUYECTBE
«Ocnost tbl€ KNAccyl Heopeanuieckux YmMenue paboTath ¢ y4eOHUKOM, JOMOJHUTEILHON JTUTEPATYPOH U
COeOUHEHUL. NEPUOMYECKOI CHCTEMON
ApPryMeHTUPYIOT CBOIO IO3HIMIO U KOOPIAUHUPYIOT €€ C IMO3ULIHA
IIAPTHEPOB B COTPYIHUYECTBE
JInuHocTHbIe Y'Y ]l Bripaxaror aiekBaTHOE TOHUMaHUE TPHYNH
ycriexa 1 Heycliexa yueOHOH JAeATeIbHOCTH Y MEHHE COTPY/THHUYATh
C YUHMTEJIEM B MOKMCKE U cOOpe HHGPOPMAIIUH, CITYIIATh €ro.
Paznea 2. [lepuoanuecknii 3aKoH U 7
nepuoanvYecKas cucremMa
xumMmnuyeckux 3jaementon JI.U.
MenaesneeBa. CTpoenue aToma.
Tema Ne 7. CTpoeHue aTroma. 7 PerynsituBnblie YY /I CtaBsr, IPUHUMAIOT U IOHUMAIOT y4eOHYIO 1,2, 8

Ilepuoauveckuii 3aK0H 1
nepuoJAnYecKasi cucreMa
XUMHYECKHX 3JIEMEHTOB
JI.A.MennejeeBa.

3azady, AeNaT 0000IeHNs, yCTaHABINBAIOT AHAJIOTMH, IPUYUHHO-
CJIEZICTBEHHBIC CBSI3H, IETat0T BbIBOABL. CaMOCTOATENIBHO
00HAPYXHUBAIOT U (OPMYIHPYIOT IPOOIEMY

IHo3naBarenbubie YY /I Yuarcs BELACTATH CYLIECTBEHHOE U3
YCIBIIAHHOIO PaccKas3a v BU3YyalbHOr0 00pa3a; TOHUMAIOT CMBICT
uHGOPMAINK 1 OCO3HAHHO CTPOSIT PEUEBbIC BHICKAa3bIBAaHUS B
yctHOH opme. CTaBAT 1 POpMYIHUPYIOT MPOoOIEMyY ypOKa,
CaMOCTOSITENBHO CO3JAI0T AJITOPUTM AEATEIbHOCTU P PELICHUN
TPOOIIEMBI

Kommynukarupabie Y'Y/ @opmupyor coOCTBEHHOE MHEHUE U
MO3ULMIO; IOHUMAIOT ¥ BOCHPUHUMAIOT Ha CIIyX WH()OPMAaLUIO
YUUTENSI ¥ OTBETHl YUEHUKOB, OKA3bIBAIOT B COTPYIHUYECTBE
HeoOxoauMyro OTCTauBalOT CBOIO TOUKY 3pPEHUS, IPUBOISIT
apryMEHTHI, IOATBEpKIas UX (paKTaMH; pa3inuyaloT B yCTHOH peuu
MHEHHE, J0Ka3aTeIbCTBA, THIOTE3bI B3aMMOIIOMOIIb.




JInunocTtHble Y'Y /I Pa3BuBaroT MOTHBBI 1 HHTEPECHI B CBOCH
MO3HAaBaTEIbHOM AesTenbHocTH. DOpMUPOBaHME UHTEPECA K
KOHKPETHOMY XHUMHUYECKOMY 3JIEeMEHTY

COOTHECEHHUS TOr0, YTO YK€ U3BECTHO U YCBOCHO O0YJAIOLIMMHUCS, U
TOro, 4TO eI He U3BeCTHO. ONPEnesoT LUeNb U YMEIOT
IUIaHUPOBATh PabOTy Ha ypOKE.

IMo3naBarenbHble YY ]| CaMOCTOATENBHO BBIJICISAIOT U
(hOopMyYAHpPYIOT IT03HABATENBHYIO LIENIb, OOBACHSIOT €. CpaBHUBATS,
KIIaCCHQUIMPOBATh 1 00001IaTh ()aKTHI U SBICHUS
Kommynukarupuble Y'Y/ ®opmynupyoT cOOCTBEHHOE MHEHUE U
MTO3UIIMIO, YMEIOT 33J1aBaTh BOMPOCH], INIAHUPOBATH IPAKTHYECKYIO

Pa3nen 3. CTpoeHne BeliecTs. 7 7

XuMH4ecKas CBfi3b.
8 | Tema Ne 8. CTtpoeHue BemecTna. 7 - PeryasitruBabie YY ]I CtaBsaT y4eOHbIC 3a/1a91 HA OCHOBE 1,2,5 7

XuMuYecKas CBA3b. COOTHECCHHUS TOTO,

Konmponvnas paboma Ned no memam YTO y’K€ U3BECTHO U YCBOEHO 00y4arOIUMUCS, U TOT0, YTO eI He

«llepuoouyeckuii 3akom u M3BECTHO

NEPUOIUUECKAS CUCTIEMA XUMUYECKUX Ilo3naBarenbnble Y'Y /I CaMOCTOSTENBHO BBIAEISIOT U

anemenmos J.U. Menoeneesa 201) MYITHPYIOT MO3HABATETLHYIO UETh

oMMyHHKATUBHBIE Y'Yl ®opMynmupyoT cOOCTBEHHOE MHEHHE U
Cmpoenue amoma» u « Cmpoenue HIOSHIINIO, 38A10T BOMPOCH
sewecmea. Xumuieckas cessoy Jlmanoctubie YV JI opMUPYIOT OTBETCTBEHHOE OTHOIIECHHE
K 00y4EHHIO.
PezepB . 5)
Hmozo 68 70 Il/p-6 K/p-4
TemaTnueckoe MJIAHKPOBaHME Y4eOHOI0 Kypca xumum 9 kJjacca
¢ yueToM paboueii nporpammbl Bocnutanuss MAOY COIII Ne8
Ne Pa3nensl u TeMEI KomnuectBo | Konnuectso OcHOBHbBIE BU/IbI 1eATEJIbHOCTHO0YYAIO HIUXCS OcHoBHBIE
I JacoB MO 4acoB Mo (Ha ypoBHe YHHBePCAIbHBIX y4eOHbIX AeiicTBuii (YY) HaNpaBJIEHUS
paboueii (aBTOpCKOI) BOCIMTATEILHOI
nporpamMme | nporpamme AeATeTbHOCTH
H.H. I'apa

- IMoBTOpeHue Kypca XumMuu 8 Kjiacca 5 3 PeryastuBusie YY /I CraBar yueOHbIE 3a/1a91 HA OCHOBE 1,2,5 8




paboty no npeamery; PaspemaTh KOH(QIUKTHL, Y IPaBIIATh
MOBEJICHUEM MTapTHEPa MM COOCCEIHUKA.

JInunoctubie Y'Y ]I Oco3HatoT 00bEKTUBHYIO 3HAYUMOCTD
OCHOB XMMHYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOTO
ecrecTBo3HaHus. [I0BBIIIAIOT MOTHBAIIUIO U UHTEPEC K
00ydeHuto npeameta xumusi. DopMUPYIOT OTBETCTBEHHOE
OTHOIIIEHUE K YUCHHIO, UCTIOIB3Ysl CIEIUATBHO TOJ00paHHbIE
cpencTBa. YMEIOT OIIEHUTh CTENIEHb yCIlexa Uik Heycrexa
CBOEH IeITEIbHOCTH.

Pazoen 1. Muozooopasue 18 13
XUMUYECKUX PeaKyuil.
Temal.Kinaccudukammss XaMHIECKIX 6 - PeryasituHbie YY ]I CaMOCTOATEIBHO aJeKBATHO OIEHUBAIOT 1,2,5,8
peaKHI/Iﬁ IIPaBUJIbHOCTH BBITTIOJTHCHUA HeﬁCTBHH 1 BHOCATH HeO6XOJII/IMI)Ie
Hpak*muqec]{a;l pa6oma No]. KOPPEKTHUBLI B UCIIOJIHCHHE KaK I10 XO4y €ro peajau3aluu, TaKk U B
«HByuenue enusHus yCio6ull KoHIIe AeiicTBus [IOHMMAIOT U IPUHUMAIOT Y4eOHYIO 3anady,
Npo8eOeHUs XUMUYECKOLL peaKyuu Ha IUTAHUPYSI TTOCIIEIOBATENEHOCTD IPOMEXYTOUHBIX IeIel ¢ y4EToM
eé cropocmp». KOHEYHOTO pe3yJbTaTa
IToznaBareabnbie Y'Y/ Mcnonb3yoT 3HaKOBO-CHMBOJIMYECKH €
CPEICTBa, B TOM YHCJIC MOACTH U CXEMBI JUIS PELICHHS 3a1ad.
COCTaBIISIIOT LIENIOE U3 YacTel, B TOM YUCIIE CAMOCTOSITEIIBHO
JIOCTPaMBAIOT HEIOCTAIOIIIE KOMITIOHEHTHI, BEIJIEIIAIOT CYIIECTBEHHOE
U3 YCIBIIIAHHOTO, IETIaf0T BBIBOBI M 0000IIEHNS, OCO3HAHHO CTPOST
pedeBble BHICKA3bIBaHUS B YCTHOU (popme
KommynukatuBHabie Y'Yl ®opMynnpyroT cOOCTBEHHOE MHEHHE U
HO3UIIMIO. Y YUTHIBAIOT Pa3HbIe MHEHUS 1 HHTEPECH U
00OCHOBBIBAIOT COOCTBEHHYIO MTO3UIIHIO.
JInunoctHbie Y'Y [ ®opMupyroT caMOCTOSTENBHO Y4eOHO-
N03HABATEIBHBI HHTEPEC K HOBOMY YIEOHOMY MaTeprairy U
crioco0aM pelieHnst HOBOH YaCTHOW 3a/1ayu.
Tema 2. XuMU4eCKUEe peakluy B 12 - Peryasitupnbie Y'Y/ [IpuHuMaroT 1 MOHUMAOT y4eOHYIO 3a/1a4y, 1,2,56

BOJIHBIX pacTBOpax

Ipakmuuecxas paboma No2.
«Pewenue sxcnepumenmanbHvix 3a0a4
no meme «Ceoticmea Kuciom,
OCHOBAHULL U CONeU KAK

BEITIOHSIIOT YI9eOHbIE ISHCTBHS, PUKCHPYS Pe3yNbTaT B
MIPEUIOKEHHOM (popMe, TUTAHUPYIOT ITOCIIEI0BATEEHOCTh
MPOMEXYTOUHBIX LeNIel U JeUCTBUI

Mo3naBareiabubie Y'Y JI OCyIIecTBISIOT ITOMCK HEOOXOTMMOI
WH(OPMAITUH, aHATTM3UPYI0 OOBEKTHI C IIETBIO BHISIBIICHHS




INIEKMPOoIUmoe

Konmponvnas paboma Ne 1 no memam
«Knaccugurayus xumuueckux
peaxkyuily u « NeKmponumuieckas
ouccoyuayusLy.

CYILIECTBEHHBIX U HECYILIECTBEHHBIX IIPU3HAKOB, OCO3HAHHO CTPOST
peueBble BBIPa)KEHUS], YIaTCsl BHOCUTh COOTBETCTBYIOLINE KOPPEKTUBBI
Kommynukarusuabie Y'Y/l PaboratoT HHAMBHTya IbHO U B FPYyIMIIax:
HaxXoJAT ollIee pelIeHne 1 pa3penialoT KOHQIUKTHL HAa OCHOBE
COTJIaCOBAHUS MO3HULMHI U y4éTa HHTEPECOB, (GOpMYIHUPYIOT,
APrYMEHTUPYIOT U OTCTAaUBAOT CBOE MHEHUE

JInunoctHble Y'Y/l OcyiecTBasioT KOHTPOIb CBOEH AEATEIHHOCTH
B IIPOLIECCE JOCTUXKEHUS pe3yiibTaTa, ONPENessioT Cl10CcOo0b!
JEWCTBUI B paMKax MpPEeIIOKEHHBIX YCIOBUH 1 TpeOOBaHUH,
KOPPEKTUPYIOT CBOM JECHUCTBHSI B COOTBETCTBUM C U3MEHSIOLIEICS
cUTyaluen

Pazoen 2. Muozooopasue eeuiecme. 38 41
Tema 3. T'anorenst 4 - PeryasituHble YY /I Ctaat u GOpMyaupyIOT TIpobIIeMy ypokKa, 1,2,57
HpaKmulteCKaﬂ pa6oma No3. CaMOCTOSITEIBHO CO3Jal0T aJITOPUTM JACATEIbHOCTH ITPU pelICHUH
«llonyyenue consanol Kuciomeol u npodseme paboTaTh MO MaHy ) 5
uzyuenue eé ceoticme». H03HaBaTe.]'le]:Ie YV ]I IIposBIsIOT YCTORYIUBEIN yIeOHO —
MTO3HABATEIHHBIA MHTEPEC K HOBBIM 3HAHUSIM
KommyHnukatuubie Y'Y /| @opMymupyroT COOCTBEHHOE MHCHHE U
MO3UIIHIO, 3a1aI0T BOIIPOCHI, CTPOST MOHATHBIE IJIs1 TapTHEpa
TIOHATHUS
JInunoctHbie Y'Y/ @opMUpPYIOT OTBETCTBEHHOE OTHOLIEHHE K
00y4YEeHHI0, HCIIONB3YS CIIENUaIbHO TOJOOpaHHbIE CPEACTBA. Y MEIOT
OILIEHUTH CTENEHb YCIeXa WM Heyclexa CBOEH A TeNbHOCTH
Tema 4. Kucnopon u cepa 6 - Peryasruusie Y'Y /I [IpuanMator U coXpaHsioT yueOHyIO 3a1a4dy, 1,2,5

Ipakmuueckas paboma Ne4.
«Peuenue sxcnepumeHmanbHuixX 3a0ay
no meme «Kuciopoo u cepa»

IUTAHAPYIOT CBOU JEWCTBUS B COOTBETCTBUU C IIOCTABJICHHOM 3a1adeil
U YCIIOBUSIMH €€ peasIn3aliu

IHo3naBarenbubie YY I CaMOCTOSATENBHO CO3JAI0T AT OPUTM
JEATEIbHOCTH MPH PELICHUH TPo0IeM pa3IMyHOro Xapakrepa
OCHOBHBIX TIOHSTHIA

KommynukaTtuBHble Y'Y /[ YUUTBIBAIOT pa3HbIC MHEHHS U CTPEMSITCS
K KOOpAWHALINY Pa3INYHbIX IO3ULIHUN B COTPYAHUYECTBE Y MEHUE
paboTaTh ¢ y4eOHUKOM, AOMOIHUTEIBHON JTUTEPATYPOH U
MEPUOJUYECKON CUCTEMOM

APryMEHTHPYIOT CBOIO ITO3ULHIO U KOOPIMHHUPYIOT €€ C MO3ULNN
NapTHEPOB B COTPYAHUYECTBE

JInynoctHubie Y'Y /I Boipaxator ajiekBaTHOE NOHUMaHHE IPHYNH




ycIiexa ¥ Heyclexa yueOHOH JAeATSIbHOCTA Y MEHUE COTPYTHUYATh C
YUHUTENIEM B TIOUCKE U cOOpe MH(OPMAIIUH, CIYyIIaTh €ro.

Tema 5. Azot u pocdop
Ipaxmuueckas paboma Ne5.
«llonyyenue ammuara u uzyuenue e2o
cBOUCE».

Peryasituabie Y'Y /I CtaBst, NpUHUMAIOT U IOHUMAIOT YICOHYIO
3as1auy, JeNaloT 0000IIEeHUs, YCTAaHABIMBAIOT aHAJIOTUH, TPHYUHHO-
CJIEJICTBEHHBIE CBA3M, IENAI0T BBIBOABI. CaMOCTOATENHHO
O00HApYKHUBAIOT ¥ HOPMYIHUPYIOT MPOOIEMY

IHo3naBarenbHble YY ]I YuaTcd BbIIENATh CYIUIECTBEHHOE U3
YCIBIIIAHHOTO pacckas3a v BU3YalbHOrO 00pa3a; MOHMMAIOT CMBICIT
uH(OpPMAITUK U OCO3HAHHO CTPOST PEUCBBIC BHICKA3bIBAHUS B YCTHOM
dhopme. CtaBsaT u GopMyTUPYIOT MPOOIEMY YPOKa, CAMOCTOSATEIBHO
CO3/IaI0T aJITOPUTM JESTENFHOCTH TPU PEIIeHUH TTPOOIEMbI
Kommynukatusublie Y'Yl @opMupyroT cOOCTBEHHOE MHEHHE U
MO3UIINIO; IOHUMAIOT M BOCIPUHUMAIOT Ha CITyX WH(OpPMAIIUIO
VAUTENS U OTBETHI YICHUKOB, OKa3bIBAIOT B COTPYAHHIECTBE
HeoOxoanMyro OTCTanBarOT CBOIO TOUKY 3PEHHUS, IPUBOISAT
apryMeHTHI, TOATBEPKAas UX (akTaMu; pa3inudaroT B YCTHOW pedu
MHEHUE, 10Ka3aTebCTBA, TUIIOTE3bl B3aUMOIIOMOLLb.
JInuHocTHbIe Y'Y ]| Pa3BuBatOT MOTHBHI K HHTEPECH] B CBOEH
MO3HaBaTEILHOM JesTenbHoCcTH. DOpMUpPOBaHUE HHTEpPECA K
KOHKPETHOMY XMMUYECKOMY AJIEMEHTY

1,2,57

Tema 6.Yrnepon u KpeMHUI
Ipakmuueckas paboma Neb.
«llonyuenue oxcuoa yenepooa (IV) u
uzyuenue ezo ceoticms. Pacnosnasanue
KapOoHamos».

Konmponvnas paboma No2 no meme
«Hememannwvi».

Ilo3naBaTesbHbIe Y'Y ]l caMOCTOSATENHHO BBIIEISIOT U (QOPMUPYIOT
€M, aHATU3UPYIOT BOIPOCHI U OPMUPYIOT OTBETHI.
KommynukaTtuBHble Y Y]l y4acTBYIOT KOJUIEKTUBOM B O0CYKIIEHUHT
npo0ieM; 0OMeH MHEHHUSIMHU, TIOHUMAIOT [TO3ULIMIO ITapTHEpa WU
co0ecenHuKa.

PeryasituBHbie Y'Y | IpUHAMAIOT ¥ COXPAHSIOT YISOHYIO 3a/1a9y;
COCTABJISIFOT IUIaH U OCTIEA0BATENbHOCTD IEHCTBUM.

JInunocthbie YY ]/ @opMupyrOT OTBETCTBEHHOE OTHOLICHHUE K
00YyYEHMIO U UHTEPEC K KOHKPETHOMY XUMHYECKOMY JIEMEHTY.

1,256

Tema 7. Merassl

Ipakmuueckas paboma Ne7.
«Peuwenue sxcnepumeHmanbHuIxX 3a0ay
no meme «Memannel u ux coeOuHeHUA»

Konmponvnasa paboma Ne3 no meme

11

Ilo3naBarenbHble Y'Y /I BBISABISIOT OCOOGHHOCTU U MIPU3HAKU
M3y4aeMbIX 0OBEKTOB; IPUBOIAT IPHUMEPEI.

KommyHnukarusublie Y'Y/l B3auMOAEHCTBYIOT B X0/€ TPYIIIOBOI
paboThI APYT € APYTOM, BEAYT JUAJIOT, YYaCTBYIOT B AUCKYCCHH;
NPUHUMAIOT IPYrO€ MHEHHUE U TIO3UIHIO.

PeryasstuBHbIe Y'Y ]I IpOrHO3UPYIOT pe3yJIbTaThl YPOBHS YCBOEHHUS

1,2,56,8




«Obuue ceoticmea Memaiosy» U3y4aeMoro Marepuasia; IPHHUMAIOT U COXPaHsIOT yueOHyIO 3a1a4y.
JInunoctHbie Y'Y /I BripaxaroT anekBaTHOE IOHUMaHUE IPUYUH
ycrexa ¥ Heycrexa yaeOHOM JesTeIbHOCTH Y MEeHHE COTPYHUYATD C
YUHUTENIEM B IIOMCKE U cOOpe MH(OPMAIIUH, CIYIIaTh €ro.

Pazoden 3. Kpamkuit 0630p 7 10

BANCHEUMUX OP2AHUYECKUX 6eU|eCnE

8 | Tema8.IlepoHavanbHBIC 7 - PeryasituBabie YY ]I CraBsr yueOHbIC 3a1a44 HA OCHOBE 1,2,6,8

MpeACTaBICHUS 00 OPraHUYECKUX COOTHECEHHS TOT0, UTO YK€ U3BECTHO U YCBOEHO

BEILIECTBAX 00y4arOIMUMHUCS, ¥ TOTO, YTO eII€ HE U3BECTHO.
Ilo3naBarenbubie YY I CaMOCTOSTENBHO BEIACISIIOT U
(hopMYITUPYIOT TIO3HABATEILHYIO 1ETh.
Kommynukatusubie Y'Y/l @opMynupyoT cOOCTBEHHOE MHEHHE U
MTO3UIIHIO, 3a1aI0T BOIIPOCHI.
JInunoctHbie Y'Y/ ®opMUpyIOT OTBETCTBEHHOE OTHOLIEHUE K
00y4JeHHI0

Pe3epsn - 3

UTOI'O 68 70 Il.p 7, K.p.3

COT'JTACOBAHO

[Iporokon Nelzacenanus

MeTtoanueckoro o0beIMHEHUS
yuutenen ectectBeHHOro nukiaa MAOY COILI Ne8
ot 25 aBrycta 2021 roga

MOANHCH pykoBoguTens MO

COT'JTACOBAHO

3amectuTenb gupekropa no YBP

KimroeBa A.C.

MOAINCH d. U. 0.

27 aBrycra 2021 rona




KajiengapHo-TeMaTn4eckoe NJIaHUPOBaHMe M0 XUMHH 1A 8 KJacca (68 yacoB: 2 yaca B He/1eJl10)
(YMK Pymzutuc I'.E., ®eapaman @.I'., PI'OC O00)

Ne Hdara Ilnanupyemble pe3yJbTaTbl 00yUeHNsI Marepuaibno— Jdomamnee
n/n | [nan | @akr | Peryastusnbie YY]J | IosnaBatenbnbie | KoMMyHHMKATHBHBIE JIuunocruebie YY1 TexHmaeckoe 3ajaHue
YV YV ocHALIEHHE
(oGopynoBanue)
Ilnan | ®akr | Tema 1«IlepBoHayajibHble XUMMHYECKHE MOHATHSD (20 4.)
Crassit y4eOHbIe 3aJa4H Ha CamocCTOATENEHO DopMynupyroT cOOCTBEHHOE Oco3HaBaTh 00bEKTUBHYIO 3HAYNMOCTh
OCHOBEC COOTHCCCHUA TOr'o, 4YTO BBIJICIIAIOT U MHCHHC U ITO3HINIO, 3a/1al0T OCHOB XMMUYECKOH HayKH KakK obmactu
YK€ NU3BECTHO U YCBOCHO (I)OpMyJ'II/IpyIOT BOIIPOCHI HHaHHpOBaHI/Ie COBPEMEHHOI'O0 €CTCCTBO3HAHMSA.
06yqa}0HlI/IMHC9[, u TOrO, 4To TIO3HABATEJIbHYIO LIEJIb, HpaKTquCKOﬁ pa60Te 1o MOTI/IBaHI/Iﬂ Hayd€HUS NIPEAMETY XUMUSL.
el He U3BECTHO. OOBACHSIOT €€. npenmery; Paspemenne ®dopMHpOBaHHE OTBETCTBEHHOTO
Lenenonaranue u CpaBHMBATH, koH(pMKTa; YTpaBieHue OTHOIIEHUS K YYECHHIO UCITONb3Ys
TUIAaHUPOBAaHUE KHaCCI/I(bI/ILU/IpoBaTL u TMOBE€ICHUEM ITapTHEPA. CriCcMaJIbHO HO)IO6paHHBIe CpeaCTBa.
0000mmare (akTel 1 YMeHue OlleHUTh CTENCHb yCIeXa WK
SIBJICHUSA HEyCIieXa CBOEH JACATCIIBHOCTH
Tema ypoka
1 3.09. [penmer xumun. XuMHUs KaK 4acTh €CTeCTBO3HaHM. BeriecTsa u ux cBoiicta. JIa6. OmbiT Nel: «PaccMoTpenue JleMoHcTpaym: - §1-2,c4
2021 BEIIECTB C PA3IMYHBIMH XUMHUYECKHUE CBOHCTBAMUY. pas/HUHbIE BUbI Bomp. 1-5,

XUMHYECKOH TTOCYIBL; -
- IPEAMETHI, CACIaHHbIC
U3 Pa3HBIX BELIECTB; -
npuOOpkI ISt
M3MEpEeHusI Beca,
IUIOTHOCTH, YKUIKOCTH,

TeMIIepaTypsl.

JIO Ne 1: paccmorpenue
BEILECTB C Pa3IMYHBIMU
(dusnueckumu
CBOMCTBaMHU,
IAPOCTEPIKHEBbIE

MOZEIIH.




6.09.
2021

Hucempyxkmac no Th. IIpakmuyeckas paooma Ne 1 «IlIpasuna mexnuxu dezonacnocmu npu pabome @
xXumuueckom Kkaouneme. O3HaKomieHue ¢ 1a060paAmMopHbIM 000pYO0BaAHUEM).

O6opynoBanue U
MaTtepHabl 1JIst
MPaKTHIECKOH paboTHI.

Wucrpykuuu Th.

JleMoHcTpanuu: -
pa3InIHbIC BUIIBI

XUMHYECKON IOCY/BL.

§3,
IIOBTOPUTH

1-2

10.09
2021

Uucrsle BenecTBa 1 cMecH. CriocoObl OYMCTKU BEIECTB: OTCTanBaHue, GHIBTPOBAHUE, BhIIAPUBAHHE,
KpUCTaJUIM3aLusl, JUCTHIUISLMS, BBIIIAPUBAHUE.

JleMoHcTpanuu:
OIHOPOJIHBIE U
HEOHOPOIHbIE CMECH;
CIIOCOOBI pa3aeNeHus
cmeceii (punpTpoBanme,
BBITIAPUBAHHE,
xpomarorpacdwus). JIO
Ne2

84 c. 14
Bomp. 6-9,

13.09.

2021

Hncempyxkmayc no Th. IIpaxmuueckas paboma Ne 2 «Quucmka 3az2pa3HeHHOl NOBAPEHHOIL COIUY)

O0opynoBaHue u
MaTepHabl 1Is
MPaKTHYECKON paboThI.
Wncrpykuuu Th.

85

17.09.

2021

Du3HYECKUE U XUMUYECKHE ABJICHUS. XUMHUECKUE peakuny. [Ipu3HaKy XUMHUYECKUX PEAKLIUMI U YCIOBUS
BO3HHKHOBCHHS M TCUCHUS XUMUICCKUX peakiinid. JIao.ompITNe3-4: «IIpuMepsl PU3NUECKUX M XUMHUECKUX
SIBJICHUIL. »

JlemoHcTpanum:-
(usnueckue BICHUS
(pactupanue caxapa B
CTYyIKE, HarpeBaHue
CTEKJISIHHOU TPYOKH U T.
1.); - XUMUYECKUC
sIBIICHUs (TOpeHue
CBEYH, HarpeBaHHUE
caxapa,
B3aMMOJCHUCTBHE
mEI04HU ¢
deHondranenHoM,

B3aUMOJICHCTBHE

§6,c.21
Bomp. 10-
13,




CEPHOM KHCIOTHI

C XJIOPHIOM Oapus U T.

1), JIO Ne 3.4
6 20.09. ATOMBI 1 MOJIEKYJIBL. BeliecTBa MONEKYIIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. KadecTBeHHBIN 1 JleMOHCTpaLKK: 87,¢c.25
2021 KOJIMYECTBEHHBINA COCTaB BELIECTBA. - B3amMoeiicTBIE Bomp. 3-13,
JKeJes3a ¢ Cepoi.
7 24.09. [IpocTeie U cloXHBIC BellecTBA. XUMHUUYECKH 1eMeHT. JIa0. onbiT Ne5: «O3HakomiieHne ¢ o0pa3iaMu MpocThiX U §8-10¢.29
2021 CJIOXKHBIX BEIIECTB, TOPHBIX TIOPOJ M MUHEPAJIOB.) JIO Ne 5: o3ma- Bomp. 14-
KOMIJICHHUEC C 06pa3HaMI/I 17
TMPOCTBIX U CJIOKHBIX
BEIIECTB,
IHapOCTep)KHeBBIe
MO Kucjiopoaa,
BOAOpOAA, BOABI,
YIJIEKHCIIOro rasa,
a3oTa.
8 27.09. S3bIK XUMHUHU. 3HAKH XUMUYECKUX 3JICMEHTOB, XUMHUECKHE (DOPMYIIBI. JleMoHcTparmm: 8§ 11,12,
2021 ¢.37 Bomp.
-T1C;- Buneoduinbem 18-19
«XUMUYECKUE
S3JICMCHTBD»
9 01.10. 3aKOH MOCTOSTHCTBA COCTABA BEILECTBA. JleMOHCTpaLun: §13,c45
2021 BUICOPHIBM «XUMHSL. BOIIP. 14
8 xiacc. Y. 1»
(ITepBoHauanbHbIC
XUMHUYECCKUC HOHﬂTHﬂ.);
KOMITAKT-IUCK «XHMHS.
8 kimacc»
10 4.10. Xumnueckue Gopmyinel. OTHOCUTEIbHAS MOJIEKYIsipHas Macca. KauecTBeHHBIN U KOJIMYECTBEHHBIN § 14 c.47
2021 COCTaB BEIIIECTBA.
11 8.10. MaccoBast 10151 XMMHUYECKOTO 3JIEMEHTA B COCIUHEHUH. § 15¢.51,
2021 ymp. B

TeTp.




12 11.10. BanieHTHOCTh XMMHUYECKUX 31eMeHTOB. OnpeziesieHre BaICHTHOCTH 3JIEMEHTOB IO (POpMyJiaM UX COCAMHCHUMN. JleMOHCTpauus: 8§16 c.55
2021 Bomp. 1-
0 - BUIEODUIBM «(XUMHUSL. onp. 1-3
8 kimacc. Y. 1»
(ITepBoHauanbHbIE
XUMHNYCCKHEC HOHHTI/IH)
13 15.10. CocraBiieHre XUMHUECKHX (HOPMYJI IO BaJICHTHOCTH. JleMOHCTpaLHH: §17,¢.59
2021 CaMO/JICJIBHOEC rocooue 3a/la’qn 1 ’2
1o TeMe «CocraBlieHHe
thopmy o
BAJICHTHOCTH»
14 18.10. ATOMHO — MOJIEKYJISIPHOE yUEHHE. JleMOHCTpaLys: § 18 c.61
2021 TabIHIEL. Bomp. 1-3
15 22.10. 3akoH COXpaHCHUA MacCChI BEHICCTB HeMOHCTpaL{I/IﬂI OIIBIT, § 19 c.63
2021 WITIOCTPUP YOI
3aKOH COXpaHCHUA
MacCcChI BECIICCTB
16 25.10. XuMuuecKre ypaBHCHHS. JleMOHCTpaL: § 20 c.66
2021
- KOMIIaKT-JHUCK
«BemiecrBa u ux
MIPEBPALICHUS,
17 29.10. Kiraccudukanms XuMIYeCKHUX PeaKIIiii 10 YUCITY H COCTABY HCXOIHBIX M MOMYYEHHBIX BelecTB. Peakiun JleMoHCTpaLuy: §821,c.69
2021 coenuaeHus J1a0.ombrtNe6: «Paznoxxenne manaxura.» JIab. ot No7 «Peakius 3aMemeHns: MeH JKeIe30M. Bomp. 5-7
= Pas3I0KEHUE

Majaxura mnpu t°;

- TOpEHHUE CepHl B
KHCIIOPO/IE;

- B3aUMOJIECHCTBUE
CuO (I1) ¢ cepHoii

KHCJIOTOM.
B3aUMO/ICHCTBHE




)ele3a ¢ pacTBOpOM
xsopuaa meau (11). JIO
Ne 6,7.

18 8.11. Obowenue mamepuana Tunvl Xumuyeckux peaxuyuil JleMOHCTpaLs: 3anucu u
2021 mp. B
- BUACODMIBM «XUMHUSL. Yip
8 xmace. U. 1» TCTpaliaX
(ITepBoHauambHEIE
XUMHWYCCKHUEC HOHﬂTHﬂ)
19 12.11. [ToBTOpenue u 0000IIeHuEe 110 TeMe «[lepBoHaAYAIbHBIC XUMUYECKHE TOHSITUSDY Hpesenranpus, 3amnvcu u
2021 CIIpaBOYHbIC Ta6J'II/H_H>I. pr B
ANropUTMBI PELICHUs )
PacCUCTHBIX 3a/1a4. TeTpaI[;IX
IToBTOpPUTH
§2-21
20 15.11. Konmponovnasn paboma Ne 1 no meme «llepeonauanvhvle xumuueckue nOHAmMUs) Pabora no BapuanTam. IToBTOPUTH
2021 §2-21
Inan | @akt | Tema Ne2  «Kucaopox» (54)
PeryasatuBubie YY ]| ITo3naBaresbHbBIE KommynukaruBHbie YY]{ JIMYHOCTHBIE
YV YYI
CaMOCTOSITEILHO Hcronp3oBaTh 3HaKOBO- (DOPMyJ'II/IPOBaTL COGCTBSHHOS MHCHHC U q)OpMI/IpOBaTL Yy yqamuxcs
AZICKBAaTHO OLICHUBAThH CHUMBOJINYCCKHEC IO3HIIHIO, y‘Ie6HO-HO3HaBaTeJ’ILHHﬁ
NpaBUJIBHOCTDb CpeICTBA, B TOM YUCIIC HHTEPEC K HOBOMY
MOJIEH U CXEMBI IS VunuThIBaTh pa3Hble MHEHHS M MHTEPECHI U y4eOHOMY MaTepuaiy u
BBINOJTHEHUS IEUCTBUS U peleHus 3a1a4. 000CHOBBIBATh criocobaM peleHus HOBOit
BHOCUTH H606X0,H,I/IM]>IC COCTaB.H?[}OT eJI0€ U3 '-IaCTHOﬁ 3agauu
KOPPEKTHBBI B qacTei, B TOM 4HCIe COOCTBEHHYIO MO3HLIIIO
CaMOCTOSTECIIBHO
HCITIOJIHEHUE KaK I10 Xoay J0CTpanBarOT
€ro pe€aiu3anuu, TaKk U B HEOOCTAroIINe
KoHIIe AeicTBUs [IOHUMAIOT |  KOMIIOHEHTBI, BBLIEISAIOT
Y IPUHUMAIOT y4eOHYIO CYILECTBEHHOE U3
3a/1auy, IIAHUPYIO YCIIBIIIIAHHOT 0, JIETIAl0T
MOCIE0BATEIbHOCTD BBIBOZIBI M 000OIICHUS,
MIPOMEKYTOUHBIX IIEeH C OCO3HAHHO CTPOSIT
y‘{éTOM KOHCYHOI'O pe‘JEBLIC BBICKA3bIBAHUS B
pe3ynbTara. ycTHOU (hopme
21 19.11. Kucnopog, ero obmas xapakrepuctuka. [lonydenne u ¢pusndeckue CBOWCTBa KHCIOPO/IA. JleMOHCTpaLHs: 8§22, ¢.72
2021 nonydenue kuciopona | YIP- 1-7
3agaun 1-2

W3 [IEpMaHraHara

Kajausa, O3HAaKOMJICHHC




¢ pU3NYECKIMU
cBOMCTBaMU

Kucjiopoaa

22

22.11.
2021

XUMHUYECKHE CBOWMCTBA U MpUMeHeHue kuciiopoaa. Okcubl. Kpyrosopot kucioposa B npupoie.J1ad. onbrtNe

«O3HaKoMJIEHHE C 06p33L[aMI/I OKCHO0B»

JleMoHcTpanuu:

- CXXHIaHHUC B
KUCJIIOpPOAC YTJIsd, CEPBI,

docthopa, xenesa;
03HAKOMIICHHE C
o0pasiamMu OKCHIOB.
JIO Ne 8

§23¢.77

23

26.11.
2021

Hncempyxkmasic no Th. IIpakmuueckas pavoma Ne 3 «Ilonyuenue u ceoiicmea Kuciopooa»

INpakruyeckas padoTa
Ne3

O0opynoBanue 1
MaTepHabl IS
MPaKTHYECKON paboThlI.
Wncrpykuuu Th.

8 24-25
c.81

24

29.11.
2021

O30H. AlIOTpOTIHS KUCTOPOIa

JlemoHcTpanus:

TaOJIHIIBI.

§ 26, c.85
ymp. 5-7

25

03.12.
2021.

Bo3nyx u ero cocraB. 3amura aTMoc(hepHOro BO3yxa OT 3arpsi3HEHUS.

JlemoHcTparmu:

- KOJIM4ECTBEHHOE
onpejeneHue
CoJepIKaHUs KUCI0poia

B BO3/IyXE;
OIIBITHI, BBISICHSIIOIINE
YCIIOBHSI TOPEHHS

§ 27, c.88
ymp. 11-13

Ilnan

dakT

Tema Ne3 «Bogopon» (3u

PerynstuBnbie YY ]| ITo3naBareabhbie YY /] KoMmmyHuKaTUBHBIE Jluunoctuble YVY]
YV
[Ipuanmarot n OCyIIeCTBIIAIOT IOUCK PaGoraror OCyIIecTBIAIOT KOHTPOIb

HEOOX0oAMMOM HH(pOpMAaIUH,
AHATIU3UPYIO OOBEKTHI C
LIE€JIBIO BBISABJIEHHUS
CYIIECTBEHHBIX H

MTOHUMAIOT Y4eOHYIO
3aj1a4y, BBIIIOJHSIOT
yueOHbIe IeHCTBYS,
(buKCUpys pe3ysIbTaT B

WH/IUBU/IYaJIbHO U B
IpyIIax: HAXOIAT
o01iee peleHne u
pasperiaT KOHQIUKTHI

CBOEi IEeATENbHOCTH B
nporecce J0CTHKEHUS
pe3ysbTaTa, ONpeessIFoT
CII0COOBI JIEHCTBHII B




MPEAI0KEHHON HECYIIeCTBEHHBIX MPU3HAKOB,
(dhopme, MIIAHUPYIOT OCO3HAHHO CTPOST PEUYEBHIC
IOCJIEI0BATEIbHOCTh BBIPAXKECHHU S, Y4aTCsI BHOCUTh
MIPOMEKYTOUHBIX COOTBETCTBYIOIIIHE

neJed U IeiCTBUN KOPPEKTUBBI

Ha OCHOBC

COIVIACOBAHUSA ITO3UIIUHI

U y4éTa UHTEPECOB,
Gopmynmpytor,
apryMeHTUPYIOT U
OTCTauBaIOT CBOE
MHCHHC

paMKax MpeJIoKEeHHbBIX
yCIOBUH U TpeOOBaHHH,

KOPPEKTHUPYIOT CBOU

JEUCTBUS B COOTBETCTBUH

C U3MEHSIoIIeHCS
CcUTyaluen

26 6.12. Bogopona, ero obmiast xapakTepuCcTHKa U HaXOXKJeHne B pupoe. [lomyueHne Bogopoa u ero Jlemoncrpamu: nony- | § 28 ¢.93
2021. (usuueckue cBolicTBa. Mephbl 6€30MacHOCTH IpH paboTe ¢ BOJAOPOIOM, uenme Bojoposa mpu | ynp. 1-3
B3aUMOJCUCTBHUH
pacTBOpa KHCIIOTHI ¢
LITHKOM, OOHapy>XeHHe
BOAOpOAA,
O3HAaKOMJICHHE C
(u3nUeckuMu
cBOMcTBaMU.
27 | 10.12. XUMHYECKHE CBOMCTBA BOAOPOa U ero mpuMenenue. Jlaboparopusiit onbiT Ne 9. B3aumonelictue Osuakomenne ¢ u xum. | § 29 ¢.97
2021. Bozopoza ¢ okcugom meau (11) CuO. cBoiicTBamu Bogopoa | YIIP. 4-5
[Ipe3enTanus.
JIO Ne 9.
28 | 13.12. Hucmpyxkmaoic no Th. IIpakmuueckas paboma Ne 4 «I[lonyuenue 6000pooda u uzyuenue ezo c60UcCmea» pakruueckas pabora | § 30 ¢.102
2021. Ned
ObopynoBaHue u
MaTepuaJibl 111
MPaKTHYIECKOH paboThlI.
Wncrpykimu Th .
Ilaan | @akt | Tema Ned4 «Boaa. PactBopbLly (84)
PeryasituBubie YYJI | Ilo3HaBaTeabHBIe KomMmyHuKaTHBHBIC Jlnunoctusie  YY]/I
Yy Yy
CraBsar n IIposBastoT DopMynHpyYIOT DopMUPOBAHUE OTBETCTBEHHOT O
hopmynupyroT YCTOMYMBEIN Y4€0HO | COOCTBEHHOE MHEHHE M | OTHOIIEHUS K YUYSHHIO HCIIONB3YS
npobieMy ypoka, — TMO3HaBaTEIbHBIN MO3ULHIO, 3a]1af0T CHeUaIbHO TOA0OpaHHBIE
CaMOCTOSITENbHO HHTEpEC K HOBBIM BOIPOCHI, CTPOSIT cpeacTBa. Y MeHHE OLICHUTh




CO3/1aI0T aJTOPUTM
JEeATeIbHOCTH MPH
peleHny mpodIeMbl
paboTtaTh Mo naaHy

3HaHUAM IOHATHBIC JJId MMapTHEpPaA | CTCIICHb YCII€Xa WUJIM HEYCIIEXa

HOHSTHUS CBOEH JIEATENLHOCTH

29 17.12. Bona — pactBoputens. PacTBOpUMOCTH BEIIECTB B BO/IE. JleMOHCTpaLHK: § 31 ¢.103
2021. OUHCTKA BOJIEI
M€PETOHKOM;
pa3acicnue cMmecei
BCUICCTB C ITIOMOIIIBIO
JIETUTENTLHON BOPOHKH
30 20.12. dusnUecKrue U XUMUIECKIE CBOMCTBA BOBI. KpyroBOpOT BOMEI B TIPUPOIE. JleMoHCTparuu: § 32 ¢ 107
2021. - B3aUMOJICHCTBHE BOMIBI
¢ metayutamu (Na, Ca);
- B3aHMOﬂeﬁCTBHe BObI
C OKCHJaMH KaJIbLIUs U
tdocdopa.lccnenoBanu
€ NOJTYUYCHHBIX
PacTBOPOB € MOMOIIBIO
HWHAUKATOPOB.
[Ipe3enTanus.
31 24.12. [Mony4enue u npuMeHEHHE BOJIBI U PACTBOPOB JleMOHCTpaLA: §33c.110
2021. TaGTHLEL. Bomp. 1-2
32 27.12. Onpenenenrie MacCOBOH JIOJIM PaCTBOPEHHOTO BEIIECTBA. JleMOHCTpaLs: §34cll14
2021. - BUICOGHUIBEM «XUMHSL yip. B
8 ximacc. Y. 3» (Bona, Terp.
pacTBOpBI, OCHOBAHUS).
[Ipesenranus
33 10.01. Pemenne 3amaq Ha onpezienieHrie MacCOBOH JIONTM PACTBOPEHHOI'O BEIIECTBA. §34
2022 TTOBTOPHUTb.
3amauu B
TETP.
34 | 14.01. Hucmpyxkmaogice no Th. Ilpakmuueckana paboma N5 «llpuzomosnenue pacmeopoe coneil ¢ onpedenennoil Ipakruueckas pabora | § 35 ¢. 118
2022 MACcosoll 001l pAcmeoPeHH020 6eUeCHEa) Nes 3aja4u




O6opynoBanue U o
MaTe€pualbl JJisd KapTquaM
MPaKTHIECKOH paboTHI.
Wucrpykuuu Th
35 | 17.01. Tosmopenue u 0606wenue no memam «Kuciopooy, «Booopooy, «Boda. Pacmsopwi». Hpesenrauus, IToBTOp.§
2022 CAIijaBO‘IHLIC Ta6.HI/IHLI. 22_34’ pr
TOPUTMBI PCHICHUSA
PacCUCTHBIX 3aJ1a4v. B TeTpaI[HX
36 | 21.01. Konmponvnaa paooma Ne2 no memam «Kucnopoo», «Booopooy, «Booa. Pacmeopuiy. [ToBTOp.§
2022 22-34,
orpesieneH
U B TETP.
Ilman | ®@akr | Tema NeS. KosimuecTBeHHbIe OTHOIIEHUSI B XUMMUH (64)
37 | 24.01. Mouib- eqMHKIA KOJIMYECTBA BelecTBa. MosipHast Macca. JleMoHCTpaLys §36,c.119
2022 HEKOTOPBIX BENIECTB yup. B
(Me, HeMe) ux coen) TeTp.
Konu4 1 MoJIb.
HCMOHCTpaH: - [J1aKkat
«KonuuecrBeHHbBIE
BCJIMYHHBI B XUMUHN»
38 | 28.01. Brluucnenus mo XuMU4eCKUM YPABHEHUSIM. Tpesenrarus Ha 8 37, c.123,
2022. AJITOPUTM peIleHHs 3anaun 1-2
3aaa4y.
39 | 31.01. 3akoH ABoraapo. MosspHbI 00beM ra3oB. Tpesenrarus Ha 8 38, c.126,
2022 AITOPUTM peIleHUs B
3aaa4y. pr
TeT.
40 | 04.02. OTHOCHUTENBHAS TUIOTHOCTD Ta30B. pesenrarys Ha 8§38-39 ¢
2022 QITOPUTM PELICHMS 126-129
' 3amau.
41 | 07.02. OObeMHBIE OTHOIICHUS Ta30B MPH XUMUIECKHX PEAKIIHSIX. Ipesenranus Ha §39c. 129
2022 AJIT'OPUTM PEIICHUA 3aIlliuCu B
' 3amau. TeTp.
42 11.02. Pemmenre 3a1a4 Mo M3y4eHHBIM TEMaM. IIpesenrauus Ha 3anaun B
2022 aITOPUTM peIIeHHS TETp.
) 3adau.
Ilaan | @akt | Tema Ne6 «OcHOBHBIE KJIACChl HEOPraHMYECKUX coeAnHeHu» (129)

PeryasituBHble YY/]I

IMo3naBareabhbie YY /]

KomMmmyHuKkaTUBH
ple YY ]I

JIMUHOCTHBIE

YV




[TpunumaroT u CamocrosTensH YuutsiBatoT pazHbie | BripaxkaroT ageKkBaTHOE
COXPaHSIIOT y4eOHYIO 0 CO3JaK0T MHEHUS U MMOHUMaHUe NMPUYMH ycIexa U
3a7a4y, INIAHUPYIOT AJTOPUTM CTPEMSTCS K Heycrexa yueOHON AesTeNbHOCTH
CBOM JICHCTBHSI B JIEeATENBHOCTH KOOpAUHALUU YMeHne COTpyAHHYATh ¢
COOTBETCTBHH C IIPYU PELICHUU Ppa3IMUHBIX yUUTEIeM B TIOUCKE U cOope
[TOCTaBJICHHOM npoOiiem MTO3UIIHH B WH(pOPMAIIH, CIYHIATH €ro.
3a7a4eil U yCIOBHIMU pas3IMYHOro COTPYIHUYECTBE
ee peanuzanuu Xapakrepa Ymenue paborats ¢
OCHOBHBIX Y4EeOHUKOM,
OHATUH JOITOJIHUTEILHOU
JIUTEPATypO U
MIEPUOIUYECKON
CUCTEMOU
ApPryMeHTHPYIOT

CBOIO MO3UIUIO U
KOOPJIMHHUPYIOT €

C IIO3ULINH
IapPTHEPOB B
COTPYIHUYCCTBE
43 | 14.02. Oxcupl: KnaccuuKanus, HOMEHKIATypa, CBOMCTBA, MOIyYCHHE, IPUMEHEHHUE. JlaGopaTtopHbie 840, c.131
2022. OIIBITHI: yup. 1-3
B3auMOJIeicTBHE
OCHOBHBIX OKCHJIOB C
KHUCIIOTaMU; BOZIOH,
O3HAaKOMJICHHE C
o0pasiamMu OKCHIOB,
npesenrauus, [ICXD
44 | 18.02. I'mapoxcuapl. OCHOBaHUS: KiacCH(pHUKAIINSA, HOMEHKIIATYpa, MOJyYeHHE. JleMOHCTpaLys: §41c.137
2022. TaOJHIIBL.
45 | 21.02. XuMHYecKue cBOicTBa oOcHOBaHMN. OKpacka MHIMKATOPOB B IIETOYHON U HEHTpaTbHOU cpelax. JlemoHCTpays §42,c.140
2022. Peaxuus Heiitpanusaiuu. [Ipumenenue ocHoBanuii JlaGoparopsiit onbit Ne 10. CoiicTsa HEKOTOPBIX yup. 2-4,
PacTBOPUMBIX M HEPACTBOPUMBIX ocHOBaHMM. JIabopaTopHsiii onbiT Ne 11: B3anmoaeiicTBue menoyeii ¢ 3ajiaya 1

XAMHYCCKHX CBOMCTB




kucinotamu Jlaboparopusbiil oneir Nel2. B3aumopeiicTBre HepaCTBOPUMBIX OCHOBAHUI C KMCIOTaM
Jlaboparopusbiii oneiT Ne 13. Paznoskenue ruapokcuaa meau (1) nmpu HarpeBanuu

OCHOBaHHH,

JIO Ne 10,11,12,13

46 | 25.02. AmboTepHbIe OKCHIBI U TUAPOKCUABL. JIJabopa-TopHbIi onbiT Nel4. BzaumonelicTBre ru-pokcuaa JlaGoparopuelii ombit: | § 43, ¢.146
2022. LIMHKA C PACTBOPAMH KUCJIOT U ILEJI0YEii. B3AHMOZeHiCTBHE ymp. 3,
THJAPOKCHIA 3aJa4da 2
IMHKa C paCTBOpaMHu
KHUCJIOT
u menouel, JIO 14
47 28.02. Kucnorel. Knaccudurkanus. Homenkinarypa. [Ipumenenue. JleMOHCTpALHS: 8§44, ¢c.149
2022. TaOIHIIpL. ynp. 2-3
48 | 04.03. dusnyecKre U XUMHIECKHE CBOMCTBA KUCIOT, JlaGopaTopHsiii oneiT Ne 15. JIeficTBHE KHCIOT Ha JlemoHCTpaLs § 45¢.153
2022. uHaMKaTophl. JlaGopatopHsiii onbiT Ne 16. OTHOIEHHE KUCIOT K METAIIIAM. HEKOTOPBIX
XUMHUYECKUX CBOICTB
KHUCJIIOT
JIO Ne 15,16
49 | 07.03. Conu. Knaccupukanus. Homenknarypa. CriocoObl X IMONTyYEHHS. HeMoHcTpauus 846, c.156
2022 HEKOTOPLIX pr 5_7
) XUMHYECKHX CBOICTB )
coei
50 11.03. dusnyeckre U XUMHUYECKHIE CBOMCTBA COJIEN JleMoHcTpauys: §47,c.161
2022. TaGTHLEL. 3amaun 3-4
51 14.03. I'eneTndeckas CBA3b MEXITY OCHOBHBIMH KJIacCaMU HEOPTaHHUECKUX COCTMHEHUH. JleMOHCTpaLs: XuM.
2022. - 1akat «CBsI3b MeXIy TpeBpalieH
Kj1accaMu Ui B
HEOpPraHMYECKHX Be- TETpasIx
LLIECTBY»
52 | 18.03. Hucmpyxmaosic no Th. Ilpakmuueckan paboma Ne6 «Peurenue IKCnepumMeHmaibHbIX 3a0ay HO meme Ipakrraeckas padora | § 48 ¢.165
2022. «OcHOGHbBLE KNACCHL HEOPZAHUYECKUX COCOUHECHUTIN) Ne6
ObopynoBaHue u
MaTepI/Ia.HBI JJIs1
MPaKTHIECKOH paboTHI.
Wuctpykiyu Th
53 28.03. THosmopenue u 0bobwenue suanutl_no meme « OCHO8HbIE KIACCHL HEOP2AHUYECKUX COCOUHCHULLY Cemunapcroe sanamue | TTOBTOPUTH




2022. no meue. 840-48,
3a/a4a B
TETp.
54 | 01.04. Konumponvuasn paboma Ne3 no meme «OcHogHble K1ACCHl HEOP2AHUYECKUX COCOUHEHUI. [ToBTOPUTH
2022. 840-48,
oTpenenexH
us
Ilnan | ®@akt | Tema Ne7 «Ilepuogudeckuii 3aK0H M ePHOAUYECKAs CHCTeMa XUMHYecKHUX 3jeMeHToB /I.M.MenaeneeBa.
Ctpoenue atoma» (74)
Peryasatusnbie YY/I | Ilo3HaBarenbHble YY /I KommynukatuBHabie YY/ JInyHOCTHBIE
YYI
CraBsT, IpUHUMAIOT U | Y4aTCs BBIACTATH ®opmupyroT codcTBeHHOE MHeHHne | Pa3BuBaior
MOHUMAIOT YUeOHYIO CYIIECTBEHHOE U3 Y TIO3UIIHIO; TOHUMAIOT U MOTHBBI U
3aady, JeNaioT YCIBIIIAHHOTO paccka3a U | BOCIPHUHUMAIOT Ha CITyX WHTEpECHl B CBOCH
000011eHN S, BH3YaJIbHOTO 00pas3a; WH(POPMAITHIO YUUTENS U OTBETHI MO03HABATEIHHOM
yCTaHaBIUBAIOT [TOHUMAIOT CMBICT YYEHUKOB, OKa3bIBAIOT B JIesITeTFHOCTH.
aHAJIOTUH, MPUYMHHO- | HHPOPMALIUU U COTPYAHHYECTBE HEOOXOTMMYIO ®dopMHupoBaHHE
CIIEZICTBEHHBIE CBSA3H, | OCO3HAHHO CTPOST OTCTanBarOT CBOIO TOYKY 3pEHUS, WHTEpeca
JIENaloT BBIBOJIBI. peueBbIe BHICKA3bIBaHUS B | IIPUBOAAT apryMEHTHI, K KOHKPETHOMY
CamocTosTeTbHO ycrHOU (popme. CTaBAT U | MOATBEpKIas UX PaKTaMu; XUMHYECKOMY
00HaApPYKHUBAIOT U (hopMynHpYIOT IpOOIEMY | pa3TUYalOT B yCTHOW PEYM MHEHUE, | DIIEMEHTY
(hopmynupytoT YpOKa, CAMOCTOSITEITHHO JIOKa3aTenbCTBA, THTIOTE3HI
pobiemy CO3/IAI0T aJTOPUTM B3aMMOIIOMOIITb.
JeSITeTLHOCTH TIPH
pEIIeHUH TPOOTEMBI
55 04.04. Knaccudukanus xumuueckux 31eMeHToB. [loHsTHE 0 Tpymnmax CXOAHBIX SJIE€MEHTOB. DpoHTAIBHBIN OIPOC §49,c.173
2022. ynp. 1-2
56 08.04. JleMOHCTpanus: §50, c.173
2022. [Tepuonunueckuii 3akon JI. 1. Menaeneena. Ta6HLEL ymp. 4-5
57 | 11.04. [lepronnueckas TabaMIa XUMHYECKHUX DJIEMEHTOB. | pyIIIIBI U IEPHOABI. Hemoncrpanuu: 851, c.177
2022. TIC; ymp. 1-2
- TpaHCHapaHThI
«OnemMeHTsl

M MX CBOMCTBa»




58 | 15.04. Crtpoenue aroma. CocTaB aTOMHBIX siziep. M30TOIBI. DIIEKTPOHBI. JemoHcTpauuu: §52c¢.181
2022. TIC; ymp- 1-5
- TPaHCIIApaHThI
«CTpOGHI/IC aToMa»
59 | 18.04. Pacrnionoxenne >1eKTPOHOB TI0 YHEPTEeTHUECKUM YpoBHIM. CoBpeMeHHas (GopMyIHpoBKa JlemoHCTpau: §53, c.185
2022. MEPHOMYECKOTO 3aKOHA . yup. 6-7
- TPaHCIAapaHThI
«ONEeKTpOHHBIE
000JIOUKH aTOMOBY;
TaOJIALIBI
«ONEeKTPOHHBIE
000JIOYKH aTOMOBY»
60 | 22.04. 3HaueHHe TeproruuecKoro 3akona. Hayunsie moctmkenus [ . MenneneeBa JleMoHCTparts:
2022. 4c¢.1
0 - BuseouibM «M. §54c.189
Jlomonocos. /1.
MenneneeB»,
TMpe3CHTalUA
61 25.04. IToBTOpeHue u 0000meHNe 3HaHMA 110 TeMe «IlepuoIuIecKuii 3aK0H U ITePHOAUIecKast CHCTEMa XUMHIECKUX Hemoncrpamuu: -1IC; | IIoBTOpUTH
2022. anemenToB [I.11.Menneneesa. CTpoeHHE aTOMa» 8 49-54
- IUTaH XapaKTCPUCTUKU
xiMieckoro snementa | (OMPCICICH
1)
IInan | @akt | Tema Ne7 «CTpoeHune BenecTBa. XUMHUYECKasi CBA3bY (74)
PerynsTunbie YY ] IMo3naBaresbnblie YY]I | KommynukaruHbie YV /{ JIMYHOCTHBIE
CraBar y4eOHBIC 3a/1a91 CaMocCTOsSTENBHO DopMyTUPYIOT YV
Ha OCHOBE COOTHECEHHS BEIJICNSIOT U COOCTBEHHOE MHEHHE 1 DopMupYIOT
TOTO, (hopmymupyrot TTO3UIINIO, 33/IAI0T BOITPOCHI OTBETCTBEHHOE
YTO Y’K€ U3BECTHO U [T03HABATEIHHYIO IENTh OTHOIIIEHHE K YICHUIO
YCBOEHO 0OyUaIOIIIMHUCH,
M TOT0, UTO €lIE HE
W3BECTHO
62 | 29.04. DIIEKTPOOTPUIIATEIEHOCTh XUMHIYECKHX teMeHToB. KoBaseHTHast cBs3b. [lonsipHas u HenossipHas JlemoHCTpars: § 55-56
2022. ¢.191 Bomp.
KOBAJICHTHBIC CBA3U - IIpe3eHTanus, 1 p
[IapOCTEP>KHEBHIE yup. B
MOJIENH. - TabJHMIIa 110 TETP.

THUIaM CBSI3H
(KOBaJICHTHAS CBSI3b).




63 02.05. Honnas cBs3b JleMOHCTpaIust § 56 c.194
2022. TaOJINILI TI0 HOHHOM yIp. B
CBsA3H, IPE3CHTAalUA.
Terp.
64 06.05. BanenTtrocts 35eMenToB. CTEeHb OKUCIIEHUS. JIeMOHCTpALIHST: §57,c. 199
2022. TaGIHIIEL. 3agaun 1-2
65 13.05. [IpaBwiia ornpeenieHus CTENeHe OKUCIICHUS 2JIEMEHTOB. JleMOHCTpALHS: [ToBTOp. §
2022 TaGJ'II/ILH)I, TMpEe3CHTalus. 57’ ynp B
Terp.
66 16.05. OKHUCITUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH., JleMOHCTpaLHS: 3amaHus B
2022. TAGIHLIEL TEeTpaIsX.
[Tpesenranusi.
67 | 20.05. IToBTOpenue n 06001IeHNe 3HaHuH 1o Teme «CTpoenune atoMa. Ileproanueckuii 3aK0oH U MEPUOTMYECKAst CUCTEMA |  JlemoHcTpaLmu: IToBTOp. §
2022 xumudeckux snementoB JI.U. Menneneea», «CTpoeHue BelecTBa. XUMHUYECKAs CBSI3b.» preobmsm «Xuvus, | 49-57, ynp.
8 KJ1aCC», KOMIIaKT- B TeTp'
JUCK «XuMusl. 8
KJTacc, Tpe3eHTaIlHs,
[ICX05.
68 | 23.05. Konumponvnaa paboma Ned no memam «Cmpoenue amoma. Ilepuoduueckuii 3aKon u nepuoduyeckasn cucmema | Terpanu pis HosTop. § 49-
2022. xumuueckux rnemenmos JI.U.Menoeneesa.» , «Cmpoenue eeuecmea. Xumuueckasn ce:a3b» KOHTPOJILHBIX Pabor. 57, Bee

OIIpEIeIICHUS.




KasengapHo-TeMaTn4eckoe MJiaHUpoOBaHMe 1Mo XuMuu s 9 kiacca (68 yacos: 2 yaca B He/1eJ110)

(YMK Pya3utuc I'.E., ®eabaman @.I'., PT'OC 000)

Ne Tema ypoka I[Inanupyemsble pe3yJbTaThl 00yUeHHs MarepunanbHo—
n/n TEXHUYECKOE
dara ypoka IIpeamernbie YVYJI Meranpeamernslie YY/I: JIMYHOCTHBIE OCHAIIEHHE
Peryasituusie YVY/I, YV (obopymoBaHue)
IMoznaBarebhbie YY /I,
KommyHukaTusHslie YV /[
U JOMAalllHee 3alaHue
Iliaan dDakrt IToBTOpPEHUE OCHOBHBIX BONIPOCOB Kypca 8 kiacca (5 4.)
1 04.09. Hepp]o JIMYECKUI YMeTh XapakTepu30BaTh Perynsrusssle: ITlocraHoBka DopMuUpyroT HeMoncTpanuy.
2021 3aKOH U XMMHYECKHe 3JIeMeHTH! 1-3-To y4eOHBIX 33724 Ha OCHOBE OTBETCTBEHHOE Monermi  atomoB  5jieMeHTOB
eDHOTHICCKAS neproza o ux noaoxenuto [ICX3 | cooTHeceHHs TOro, YTO yiKe OTHOILIEHHE K 1—3-ro nepnozoe.
PHOA J.1. MengeneeBa. OnucsiBaTh M3BECTHO M YCBOEHO YJalIUMCs, U YUEHHIO A. TICXD
CHCTEMaA XUM. M3y4ECHHBIE OOBEKTHI KaK CUCTEMBI, | TOTO, YTO €I HEU3BECTHO.
9JICMCHTOB H . MPUMCHSS JIOTUKY CUCTEMHOI'O Ilo3naBarenbHbIie: CaMOCTOATENBHO Janucu B TeTpaasax.
MeHneneeBa B CBETE aHaJm3a BBIJICIISIFOT ¥ (QOPMYITUPYIOT
CTPOCHNS ATOMOB MO3HABATENILHYIO LIEIb.
KoMMyHUKaTHBHBIC:
2 07.09. XuMudeckas CBS3b. DOPMYIHPYIOT COOCTBEHHOE JlemMoHCTpanusi: TaOIHIpI,
2021. Crpoenue BemiecTsa MHEHHE U TIO3ULINIO, 3a1aI0T IPE3EHTALNs.
BOIPOCHI
Yup. B reTpaasix
3 11.09. OCHOBHBIE KJIACCHI YMeTh XapaKkTepu30BaTh Perynsrusneie: [Ipunumaror u [IposiBisitoT JI. AMDOTEpHOCTD
2021 HeOpraHI/I‘IeCKI/IX XUMHYECKHE CBOMCTBA OKCHI OB, COXpaHAT y‘IC6Hy}O 3agavy, ,Z[O6p0)[(eﬂaTeHb' FI/I,Z[pOKCI/IL[a AJTIOMUHUS U
COSNMHEHMI: MX THJIPOKCHUJIOB, KUCIIOT U COJIEH; YHUTBIBAIOT BBIIC/ICHHEIC YIHTENEM | HOCTD, THPOKCHA LHHKA
WCIIONI30BAaTh MPU XapaKTEPUCTUKE | OPUEHTUPHI ACHCTBUS B HOBOM OT3bIBUMBOCTh
COCTaB, BEIIECTB TIOHATHE yue6GHOM MaTepuaie B
KJIaCCI/I(bI/IKaHI/IH «aM(OTEPHOCTDY, IPOBOJUTH COTPYAHUYECTBE C YUUTEIEM. Xumu.
OITBITHI, MOATBEPKAAIOIIUC Ilo3naBarenpHble: CTaBAT U IpeBpalICHUusd
4 14.09. OCHOBHBIE KJIaCChI XUMHYECKHE CBOHCTBA STHX (bopMynHpyIOT mpobaeMy ypoka, JleMOHCTpaLKst: TaG/IHLBL,
2021. HEOPraHHYECKHX KJIACCOB. CaMOCTOSITENTLHO CO3/IAI0T npeseHTans.
.. ANTOPUTM ACATEINBHOCTH TIPU
COCANMHCHUU:. UX
. peneHnn mpoOIeMbl.
CBOUCTBA KommynukatusHeie: [IposiBiisitoT
AKTHBHOCTH BO B3aMMOJICHCTBUM
XumMud.

JUTSL PEIICHUS TTO3HABATCIIBHBIX 1




KOMMYHHKATHUBHBIX 33/1a4 (3aa10T
BOIIPOCHL, (POPMYIHPYIOT CBOU
3aTpyIHEHHS)

NnpeBpaleHus B TETP.

18.09. Pacuérel o ANTOpUTM penieHus
2021. XUMUYECKUM 3a1a4
YpaBHCHUSAM
3agaum B TeTpaasx
Iiaan dDakr Pa3nen 1. Muoroo6pasue xummnueckux peaxkuuii (18 u)
Tema 1. Knaccugukayus xumuueckux peaxyuii (6 u)
21.09. OKHUCIIUTENBPHO — Hayuarcs: Kinaccupuumpopats Ilo3HaBaTenbHbIE: IOCTPOCHUE Oco3HaHue JleMOHCTpaLKsL: TaG/HIbL,
2021 BOCCTAHOBUTEILHEIE XUMHWYECKHUEC peaK}U/m. HpI/IBO]lI/ITI) JIOTHYECKOH LECTIN PaCCYKACHUH; LIGHHOSTGI/I TIpe3eHTALHA.
CaKIIIH MPpUMEPHLI PECAKINH KaXXKI0Iro TUIIA. YCTaHOBJIEHUEC IPUYUHHO- 3HAHUU U
p uu. Pacno3HaBaTh OKHUCIIUTEIBHO- CJIEJICTBEHHBIX CBSI3EH. IPUMEHEHUE UX
BOCCTAaHOBUTCIIbHBIC PCAKIIUU T10 KOMM\/HI/IKaTI/IBHI)Ie: YMEHUE C Ha IIPAKTUKE.
ypaBHeHusM peakuuil. Iloayuar JIOCTATOYHOW TOYHOCTBIO Hcnone3oBanue
BO3MOXKHOCTh BBbIPa)kaTb CBOU MBICIH B 3HAHUHN I
Hay4YuThesi: Onpenenirs 1o COOTBETCTBHH C 3a/la4aMH U peleHus §1 c.4
25.09. Peakuuu coequnenus, YPaBHEHHUIO PEAKIMH OKUCIUTEND, YCIIOBHSIMH KOMM yHUKALIWH. y4eOHBIX 3aa4. JleMoHCTpanus: TabIuIBbl.
2021. pasloKeHus, BOCCTaHOBUTEIb, MIPOLIECC PerynsaTuBHble: BllaJIcHUE
3aMeIeHns 1 0OMeHa | OKMCICHUA, BOCCTAHOBICHHS. MOHOJIOTHYECKOH U ANAJIOrMYEeCKON
(hopmamu peyn.
C TOYKHU 3pCHUSA
OKHUCJICHUA U
MosTop. §1 c.4, ynp.2
BOCCTAHOBJICHHUA.
28.09. TermioBoi 3(1)(1)@1@ Hayuarcesi: Habmonate u Ilo3HaBaTenbHbBIE: OCYIIECTBIATh Hcnons3oBanue JleMOHCTpaLKsL: TaG/IULbL,
2021. XUMHUECKHX PEeaKiuii. | OMHMCHIBATh XHMITIECKHE PEAKIMH C | TIONCK HY:KHOH nHpOopMaIyy B 3HaHUH U1 B ——
K30 - 1 TIOMOIIIBIO €CTECTBEHHOTO SI3bIKa M | ydeOHMKe. KOMMYHUKaTHBHBIC: pemeHus
si3pika xuMun. Iomyqar YUHUTBCS BBIPA)KaTh CBOM MBICIIN B y4eOHBIX 3aad.
SHAOTCPMHUYCCKHUC BO3MOKHOCTD COOTBETCTBHH C 33Ja4aMi U
peaknuu. HAYYUTbCSI: BBIUMCIATE TEIUIOBOM | YCIOBUSIMH KOMMYHUKALIWU. §2 ¢.9
3¢ dexT peakym Mo PerynstuBHBIE: IPOTHO3HPOBATH ‘
TEPMOXUMHYECKOMY YPaBHEHHIO pe3ynbTaThl YPOBHS YCBOECHHE
CocTaBnsITh TEPMOXMMHUYECKHE M3y94aeMOro MaTepHaa.
YpaBHEHUS PEAKIMI.
02.10. CKOpOCTL Hayuarcsi: UccnenoBats ycnoBusi, | Ilo3HaBaTenbHbIE: YMEHHE OBnazeHue JemoncTpanuu. 3aBucnMOCTb
~ ~ CKOpOCTH XUMHYECKOMH peakuuun oT
2021 XUMHYECKHX PEAKI[Uii. | BIVMIONIE Ha CKOPOCTE MPUMEHSTh TOJTyYCHHBIC TaHHBIC CHCTeMOW 3HaHMH

HepBOHaan'ILHLIC

xumuueckoi peakiuu. Iomxyyar
BO3MOKHOCTh

A pCHICHUA NPAKTUYCCKUX 3aJ1a4.
KOMMVHI/IK&TI/IBHLIGZ YMEHUC

MIPUPOABI PEArHPYIOIMX BEIIECTB.
3aBUCUMOCTH
XUMUYIECKOU

CKOpPOCTH
peaknnu oT




MPECTaBICHHUS O HAy4YnThbesi: ONMUCHIBATh YCIIOBUS, | OMPEACNSTH IS CBOCTO KOHUCHTPaUUH pearupyromix
BCIIECCTB.
KaTaJm3e. BJISTIOIIIME Ha CKOPOCTD 00y4YCHHS, CTABUTH U ABHCAMOCTE cxopoct
XUMHYCCKON PEaKITHH. (hopMynHpOBATH IS Ce0sl HOBBIC XHMHUCCKOi PEaKIiH OT TIOMaH
3aJa4Uu B yqe6e U I103HaBaTCJIbHOU COINPUKOCHOBEHHUS  PEarupyrouimx
JIeSITENIbHOCTH. PerynsTUBHBIE: BEIICCTB  (CKHILILWMA  Cooii»).
3aBUCHMOCTb CKOPOCTH
MPOTHO3UPYIOT PE3YJILTATHl YPOBHS R peaktnn or
YCBOCHHS M3y4aeMOro MaTepuara. TemmepaTyphI pearupyIomux
BCIICCTB.
83 ¢.12
1 J10. KTHYeCcKas Hayuatcsi: [IpoBoauth [lo3HaBaTeNbHBIC: OCYIIECTBIIATH OgBnajieHue I1.P. Ne1l HaOopsl
pa ecka y p y p
2021 paﬁOTa Ngl . XUMHNYCCKHUEC OHI){TI)I, npu HSyIIeHHI/I TIONCK Hy)KHOI/I HHq)OpMaIlI/II/I B CUCTEMOU 3HAHHUN peaKTI/IBOB
7 T —— BIIMSIHUSL YCIIOBUM NPOBEEHHSA y4eOHuKe, aTiace; 00bsICHEHNnE
y . XUMUYECKOU peakiyu. [IpoBoaUTh | CYLIECTBEHHBIX IPU3HAKOB
ycjaosuu IPYIIOBLIE HAGMIONEHHUS BO BpeMs | TIOHsATHIA Tembl. OBlaeHue
MPOBeICHUS IIPOBEJICHHUS J1a00PATOPHBIX OIIbI- IPaKTHYECKUMH YMEHUSAMH PaOOThI 84, ¢. 16 moBTOPHUTH 8§
XHUMUYECKOM ToB. IlosryuaT BO3MOKHOCTH ¢ kapToil. KoMMYHHKaTHBHBIE: 3
peaKuuu Ha eé HAYYHUTHCSI: YYacTBOBATh B TUIAHUPOBATH 1IEJIU U CIIOCOOBI
CKODOCTE 00CY)K/IEHHH PE3YJbTATOB OIBITOB. | B3aUMOJCHUCTBHUS; OOMEHHUBATHCS
P : Jenatb onpeneneHHbIE BHIBOBI. MHEHUSIMH, CITyIIATh JAPYT ApYyra.
PerynsiTuBHbIE: MPOTHO3UPOBATH
pe3yJIbTAaThl YCBOSHHSI MaTepUala.
11 09.10. O6paTI/IMLIe u Hayuarcs: JlaBaTth onpenenexHue Ilo3HaBaTenbHbIE: YCTAHABIMBATh OBnajieHue JleMOHCTpaLKsL: TaG/IULbL,
2021 HEOBpaTHMbIC CKOPOCTH XMMUYECKOW peaKiuy u MPUYUHHO-CIIE/ICTBEHHBIE CBS3U U CHCTEMOH 3HAHHIA npeserTam
€€ 3aBUCHMOCTb OT YCJIOBHii 3aBUCHUMOCTH. KOMMYHMKATHBHBIE: '
peakuuu. [lonsitue o
nporekanus peakuuu [omyyar TUIAHUPOBATH 11NN U CIIOCOOBI
XUMHAYCCKOM BO3MOKHOCTb HayuHuThesi: JlaBaTh | B3aMMOZEHCTBUS, TOHUMATh
PaBHOBCCHUH. OIpeAeaCHUs OHATUI MO3UIUI0 APYroro, y4acTBOBaTh B §5 c.17
«XMMHUYECKOE PABHOBECHUE, KOJUIEKTHBHOM O0CYK/ICHUU )
«TIpsiMasi peakius» 1 «o0paTHast npoOieMbl. PeryisiTuBHbIE:
peakuus», YCIOBHS CMEICHHSI NPUHAMATD U COXPAHATh YUeOHYIO
XHUMHYECKOTrO PAaBHOBECHS 3a/1a4uy; YYUTHIBATh BbIJICICHHbIC
YUHUTEIIEM OPUCHTHPHI JICHCTBHSI.
IInan ®akr | Tema 2. dnekmporumuyeckasn ouccoyuayus (12 u)
12 12.10. CymrHocTs mporiecca Hayuartcsi: O000maTh 3HaHUS O ITo3HaBaTenbHEIC: YMEHUE Oco3HaHue Tabmuna
2021. IEKTPOIUTHYECKOIM pactBopax. [IpoBoauTh OpraHMU30BbBIBATH CBOIO HETOCTHOCTH «MeXaHu3M qUCC-IIHHU
HaOJFOICHUS 32 TTOBEICHUEM JIeSITeTbHOCTh. KOMMYHHUKATHUBHBIC: | TOTYYEHHBIX
JUucconuranun. o BCIICCTB
BEIICCTB B PacTBOpPaXx, 3a MIPUHUMATH U COXPAHATh YICOHYI0 | 3HAHWM.




XMUMHYECKHMH PEeaKLUsIMU,
MPOTEKAIOIMMH B PaCTBOpPaX.
IMony4at BO3MOKHOCTH
HayuuTbesi: OOcyxnaTe 1
OOBSICHSTH IPHYUHY
AJEKTPOIIPOBOANMOCTH BOIAHBIX
pacTBOpPOB, COJEH, KUCIIOT U
nieno4el ¥ WUTIOCTPUPOBATh
NpUMepaMHy M3y4eHHbIE MTOHSTHS

3ajady. PerynarusHele:
(hopMupOBaHUE U pa3BUTHE YMEHHUH

BECTH CaMOCTOSITENILHBINA MTOUCK,
0oT00p HH(pOPMAIIHH.

86 c.20

13 16.10. S JIEKTPOJTUTHICCKAS Hayuaresi: n1aBath onpejenecHue [To3HaBaTenbHbIE: YMEHHE Ognanenne JleMOHCTpaLHs: TabHLbI,
2021. JCCOIMANNS KUCIOT, | TOHATHH (KHCIOTa», «OCHOBAHHE», | OPraHH3OBBIBATH CBOKO CHCTeMOF R —
. N «COJIb» C TOUKH 3PEHHS TEOPHH JIeATeNIbHOCTh, BEIOUpATh CPE/ICTBA | 3HAHHU.
OCHOBAaHHH U COJICHU. . o
ANEKTPOIUTHYECKOH UCCOLMAIMN. | JJIS pean3aliu 1eneil.
ITosryyaT BO3MOKHOCTh KoMMyHHMKaTHBHBIE: TPUHUMATD U
HAYYHUTBCSI: O0BSCHATH 00IIMe COXpaHATh y4eOHYI0 3a/1auy.
CBOICTBA KMCJIOTHBIX W IIEJOYHBIX | PerynsruBHbIe: (OpMUpOBaHHE U
PpacTBOPOB HAJIMYHUEM B HUX MOHOB pa3BUTHC yMeHI/Iﬁ BECTHU
BOJOPOJIA ¥ THAPOKCHI-HOHHOM CaMOCTOAITENIbHBIN NOUCK, OTOOP 87 ¢ 26
COOTBETCTBEHHO, a TAKKE UH(pOPMAaLUHL.
COCTaBJISITh YPAaBHEHUS
3JEKTPONUTHUECKOM JUCCOLMAIIIN
KHCJIOT, OCHOBAHMM U COJICH
14 19.10. Crnabbie U CUIbLHBIE Hayuarcsi: J{aBath onpenencHus Ilo3HaBaTenbHbIE: YCTAHABIUBATh OBnajeHue JleMOHCTpaLKsL: Tab/IULbL,
2021. IIEKTPOJIUTEL HOHSTHUI «3JEKTPOIUTY, MPUYUHHO-CIIEICTBEHHBIE CBA3U. CHCTEMOT B ——
Cremenn HEJNIEKTPOIIUTY, «JIeKTponuTHdec- | KOMMyHUKaTHBHBIE: YMEHUE 3HaHUH.
Kas OIPEIENATH LIEJIN CBOETO
Aucconunanmnm. auccoluanys».JlaBaTh onpeaeneHd | 00ydeHus, CTaBUTh U
A TIOHATHH «CTETICHb (dopmynupoBaTh I cedsi HOBBIE 58 ¢.30
SIEKTPOIUTHIECKOM 3a/1a9n B yaeOe U TT03HABaTENFHON )
JIICCOIMAIINNY, «CHUIIbHbIC JEeATENFHOCTH, Pa3BUBATH MOTHBBI
3NEKTPOIUTBD, «CIadble Y MHTEPECHl CBOEH TI03HABATEILHON
3nekTponuTh. Ioayuyar JIESTEIIbHOCTH. PerynsTUBHBIE:
BO3MOKHOCTH MPOTHO3MPYIOT PE3YNIBTAaThl YPOBHS
Hayuutes: [Toanmats, B 4em YCBOCHUSI M3y4aeMOr0 MaTepHaa;
COCTOWT pa3HHIA MEXIY MPUHAMAIOT ¥ COXPAHAIOT yU4eOHYIO
CHJIBHBIMU H CITA0BIMU 3amaqy.
JNEKTPOINUTAMH
15- | 23.10. Peaxiuu nonHoro | Haydares: Onpenenars peakuun IIpenmeTHBIE: aHAM3UPOBATH U OsnazneHne JleMOHCTpALHS: TAG/IULbL
16 2021. 0OMEHa U YCIIOBHS UX HWOHHOTO 00OMEHA, YCIOBUS UX 0oTOMpaTh HHPOPMAIIHIO; cucreMon




26.10. npoTtekanus. JI.O. Ne | mpoTekaHus. YMeTb cocTaBiIsATh BBIJIBJKEHHE TUIIOTE3 U UX 3HAHUM.
2021 1. Peaxyuu o6menq | NOTHBIC H COKPAIICHHBIE HOHHBIE 000CHOBaHHE; TIOCTPOCHUE 89 ¢.33
- YpaBHCHHS HEOOPATHUMBIX PEaKIUi | JIOTHUCCKOW ISIH PACCYKICHUM.
medxHcoy  pacmeopamu .
U Pa3bACHATH UX CYIIHOCTh KoMMyHUKAaTHBHEIE: BEIOOD
ONIEKMpoIUmos Ioay4aT BO3MOKHOCTE OCHOBAHHH U KPUTEPHUEB C LENBIO
17- | 30.10. XUMUYECKHUE HAYYHTHCSI: TIPUBOIUTH MIPUMEPHI | BBIACIICHUS MPU3HAKOB, YMEHHE C
18 2021. CBOMCTBA OCHOBHBIX | PEaKIMii HOHHOrO OOMEHa, UIYIUX | TOYHOCTBIO BBIPAXKATh CBOU MBICIIH
09.11 KIIACCOB JIO KOHIIa B COOTBETCTBHH C 3a7a4aMH U
YCIIOBHSMHU KOMMYHUKAIIWH.
2021 HeopraHHqECKHx PeryusTHBHbIE: NMPHAATHE 1 IMoBTOP. §9 .33, ynp.
COCOUHECHUU B CBETE COXpaHEHHe yIeOHOM 3a1a9u. B TETP.
MIPEACTABICHUI 00
AIEKTPOJIUTUYECKON
JOUACCOLUAIIANA 51
OKHCJIUTCIIBHO-
BOCCTAHOBHUTEIJIBHBIX
peakuusx.
19 13.11. ]“pmpo I3 COJIEH. Hayuarcsi:KonkpernzupoBaTth [To3HaBaTenbHbIC: caMOCTOsATEAbHO | OBIajgcHUE JleMOHCTpaLKsL: Ta6/ULbL,
2021. MoHATHE «HOoH». O000IIaThL BBIJICIIATH ¥ (DOPMUPOBATH 1IEJIH; CHCTEMOH 3HaHUK ——
TIOHATHS «KATHOHY», «aHHUOHY. aHaJM3MPOBATh BOIPOCHI, Y PUMEHEHNE HX
HccnenoBath CBOMCTBA pacTBOPOB | (POPMHUPOBATH OTBETHI. B )KM3HEHHBIX
aNeKTponuToB.JaBaTh KoMMyHUKATHBHBIE: y4aCTBOBATh B | CUTYaIHUSIX.
onpeieNieHre THAPOIIN3a COJEH. KOJUIEKTHBHOM 00CYK/ICHHU 510 .38
IMoayyaT BO3MOKHOCTH pob6seM; 00MEH MHEHUSIMH, )
HAYYHUTbCSI: COCTABISTh MOHMMaHHE TTO3ULIUH MapTHEpA.
ypaBHEHHS peaKiiii TUIPOIIHI3a PerynsTuBHbBIE: CTABUTH YUEOHYIO
coJiell U OlpeNieNsiTh XapaKkTep 3a/1auy Ha OCHOBE COOTHECEHHSI
CpeJibl PACTBOPOB COJEH 10 UX TOT'0, YTO YXKE U3BECTHO M YCBOCHO,
COCTaBy Y TOT'O, YTO €IlI¢ HEU3BECTHO.
20 16.11. IIpakTnyeckas Hayuarcsi: OnicriBaTh CBOICTBA IIpenMerHble: aHAMU3UPOBATDH U Hcnonp3oBanue T1.P. Ne2 Ha60pLI
2021 pa60Ta No2. BEILIECTB B XOJIE JIe- oTOMpaTh HHPOPMAIIHIO; 3HAHWAN IS PEAaKTHBOB
Penrenmne MOHCTPALUOHHOTO U BBIJIBIDKCHUE TUIIOTE3 U UX petieHus
1a060paTOPHOTO SKCIIEPUMEHTA. 000CHOBaHHE; TIOCTPOCHNE y4eOHBIX 3a7ad.
IKCIEPUMEHTANBHBIL | Cofnromats npaBuIa TEXHUKH JIOTHYECKOH LEMH PacCy AeHHiA.
X 3aJ1a4 10 Teme Oe3onacHocTH. XapaKTepu30BaTh KoMMyHUKaTHBHBIE: BHIGOD 811 c.41

«CBoiicTBa KHCJIOT,
OCHOBAaHHUM M coJieid
KAaK 3JIeKTPOJIUTOB»

YCIIOBUS TEUEHUS PEAKLMil B
pacTBOpax IEKTPOIUTOB IO KOHIIA.
OnpenensiTb BO3MOXKHOCTb
MPOTEKAHUS PEAKIN HOHHOTO

OCHOBaHHUI 1 KPUTEPHEB C HETHIO
BBIJIETICHUSI IPU3HAKOB, YMEHHE C
TOYHOCTBIO BBIPa)KaTh CBOM MBICIIH
B COOTBETCTBHH C 33Jja4aMu U




obomeHa. [IpoBOAUTH TPYIIIOBBIC
HAOJTIOICHUS BO BPEMs IIPOBCICHHUS
nabopaTopHbIX onbIToB. [loyuaT
BO3MOKHOCThH

HAYYHTHCSI: IPUMECHSTh
TEOPETUYCCKUE 3HAHKS Ha
MPAKTUKE, OOBACHITH HAOIIOACHUS
U Pe3yJbTATHI MPOBOTUMBIX
orbiToB OOCYXIaTh B TPYyIIIax
pe3yabTaThl OMBITOB. OOBSICHATH
CYIIHOCTh PEAKIUH HOHHOTO
obmeHa. PacriozHaBaTh peakiuu
HOHHOTO OOMEHa 110 ypaBHEHUAM
peakiuii. CocTaBMsAThH TOJHBIE U
COKpAIlleHHbIEe MOHHBIC YPaBHEHUSI
peaKIuii.

YCJIOBUSIMH KOMM YHUKAIIUU.

PeryasTuBHbBIE: COXpaHEHHE
yueOHO 3a1aun

21 20.11. Pacuémul no Hayuarcsi: pemars pacueTHble Ilo3naBaTenbHbIe: caMocTosATebHO | Oco3HaHue AJ'[]"OpI/ITM penieHus
2021. VPAGHEHUAM XUM. 3a/1a4H 110 ypABHEHHAM BBLIEIATH ¥ (POPMUPOBATH LIEIIH; LETOCTHOCTH 3a7au.
. XUMHYECKHMX PEAKIIUIA C AHAJIM3UPOBATH BOIIPOCHI U HOJTYYEHHBIX
peakyuu, eciu O0HO U3 o
UCIIONL30BAHUEM MACCHI, (OpMHUPOBATH OTBETHI. 3HAHUIA.
seujecms 0aHo 6 KOJIMYECTBA BENIECTBA WK 00beMa | KOMMyHHKAaTHBHBIE: y4acTBOBATh
uzovimre. OJHOI'0 U3 BCTYNHBIINX WA KOJUIEKTHBOM B O0CYXICHUH
TIOTYYAIOIIUXCS B PEaKIiH npo0ieM; 00MEH MHEHUSIMH,
BentecTB Ilo1y4aT BO3MOKHOCTD | TIOHMMATh [O3MIIUIO HAPTHEPA.
HAYYHTHCSI: BBIIOIHATS 3a1aHust PeryiastuBHbIE: TPUHUMAIOT U
Ha 3a/IaHHbIE TeMBI. Jlenath COXPaHSIOT y4eOHYIO 3a/auy; 3agaun B TeTpanX
OIPEIENIEHHBIE BBIBOBI [IPH COCTABIIAIOT IUIaH U
peLIeHnH 3a1a4 MOCJIE0BATEIbHOCTD IEUCTBUIL.
22 23.11. [ToBTOpEHUE U IoJy4aT BO3MOKHOCTH [o3HaBaTeNbHBIE: CAMOCTOATENBHO | Oco3HaHuE IIpe3eHTanus, CIPaBOYHbIE
2021 0606meHHe HAYYUTbCS: BBINOTHATH 3a0aHMs BEIZIEIATE M (POPMUPOBATH TIEIH; IIEJIOCTHOCTH TaOJIHLBL.
Ha 3aJiaHHbIe TeMBI. Jlenats AHAJIM3UPOBATH BOIIPOCHI U HOJTYYEHHBIX AJTOPUTMBI pellIeHHA
MaTtcpuajia II0 TCMaM 9 pacYeTHBIX 3a1a4.
OIpPEIEEHHBIE BBIBOIBI IPH (OpMHUPOBATH OTBETHI. 3HaHUA.
«Knaccupuxaums peleHuy 3a1a4 KOMMYHVKATHBHBIE: YIaCTBOBATh
XUMHUYECKUX KOJITIEKTUBOM B OOCYKIEHHH IoBTOopuTs §1-10,
pea}(]_[p[f/'[» u npo0ieM; 0OMEH MHEHHSIMH, yIp. B TeTp.
«DIEKTPOIUTHYECKAS HOHUMATH MO3MILMIO IAPTHEPA.
PeryiastuBHbIe: MPUHUMAKOT U
AUCCOIHAIIs).

COXPAHSIOT YU4eOHYIO 3a1a9y;
COCTaBJISIIOT IJIaH U
MOCJIEA0BATEIBHOCTD NEHCTBHI.




23 30.11. KonTpoabHasn HayuaTtesi: npuMeHsITh 3HaHUS, ITo3HaBatenbHbBIE: OCYIIECTBIAThH OBnajeHue Kaprouku — 3aganus
2021. padora Ne 1 1o YMEHHS U HABBIKH, TIOTyI€HHbIE HOUCK HYXXHON HH(POpMAIUH B CHCTeMOH 3HAHMI | ha3HOro ypOBHS
[PY U3y9IEHAH TEMBI y4eOHHKe, aTiace.
TeMaM . CJIOKHOCTH
KoMMyHHKAaTHBHbIE: YIUTHCS
«Knacenpukanus BBIPAJKATL CBOM MBICIIH B
XHMHUYECKHX COOTBETCTBHH C 331a49aMH U IMoBTopuTs §1-10,
peaxkuuii» u YCIOBHSIMH KOMM YHUKALAH. onpeaeaeHust
«DJIeKTPOINTHYECKA PeryisiTHBHBIE: IPOrHO3UPOBATH
T — PEe3yNbTaThl YPOBHS YCBOEHHE
A nHan : U3y4aeMoro Marepuara.
Ilnan dakrt Pa3nen 2. Muoroo6pasue Beuectn (38 u)
Tema 3. I'anozenwt (4 u)
24 27.11. OoOmras Hayuarcsi: Xapakrepu3oBaTh Ilo3HaBaTenbHbIE: YMEHUE Oco3HaHue O6paBHBI TaJIOreHOB.
2021 XapaKTepHCTI/IKa TraJOrcHbl HaA OCHOBE UX . MPpUMEHATH HOHy‘IeHHLIe JaHHBbIC HEJIIOCTHOCTU I[. 1) TaJOreHbl C
TMOJIOKEHUA B MIEPUOANICCKON I pCICHUA NPAKTUYCCKUX 3a1a4. IIPpUPOJbI.
HEMETAJIJIOB. . METaJlJIaMu
cucreMe 1 oco0eHHOCTe! cTpoeHusl | KOMMYHUKaTHBHBIE: YMEHUE
[Monoxenue ux atomoB. Iosyuar OMpe/IENATh HEH CBOETO 2) BeiTecnenue Xopom
rayioreHos B I1C, BO3MOKHOCTDb 00y4YeHHs1, CTABUTH U 6pOMa M MoJa U3 p-poB
CTPOEHHE UX aTOMOB. Hay4YuTbesi: OOBACHATH (dhopmynrpoBaTh Jyisi cedsi HOBbIE HUX coJieit
CBOJCTBa, MOMTydeHne | 33KOHOMEPHOCTH H3MEHEHS 3a1a4u B yueOe 1 MO3HABATEIbHOM J1. PacriosHaBaHue
CBOWCTB TaJIOTEHOB C YBEJIMYCHUEM | JEATENbHOCTH, PA3BUBATH MOTHBBI N
" IIPUMCHCHUC XJ'IOp B p COCOAUMHECHNI
) " | aromHoro HOMepa. OnpenessTh U HHTEPECHI CBOEH MMO3HABATENbHOM
P p P .
JL O. Ne 2. MPUHAJIKHOCTD BEILIECTB K NIeITebHOCTH. PeryisiTuBHbIE: rajoreHoB. OnopHbIi
p LCeryJIATUBHbIC:
3uaxomcmeo ¢ onpeAenEHHOMY Kiaccy MNPOTHO3UPYIOT PE3YIbTAThI YPOBHS KOHCIICKT I10 TEMEC
06pa3uaﬂ4u COEITUHEHUH. YCBOCHHUS NU3y4aeMOI0o MaTepuara; "T"ajioTeHsl. HonyquHe
npUpPOOHbIX NPUHUMAIOT 1 COXPAHAIOT y4ebHy1o XJI0pa 3JEKTPOIU30M P-
. 3a1aq
coeOuHeHull ety a NaCl
HeMemailos
(xnopudamu,
cynbguoamu 812-13 ¢.43
cynvpamamu,
HUMpamamu,)
25 04.12. XJ10pOBOIOPOI: Hayuartcsi: OnuceiBaTh CBOWCTBA IlozHaBaTenbHbIC: (popMHUPOBaAHNE OsnazneHne JleMOHCTpALHS: TabIHIIEL,
2021. NOJIy4eHNe U BEIIECTB B XOJIE - TPOOIIEMBI YPOKa, CO3/IaHme R O N——
CcBONCTBA MOHCTPAIMOHHOTO U QJITOPUTMA JIESITEITBHOCTH TTPH 1 IPUMEHEHNE HX

J1a00paTOPHOTO FKCIIEPUMEHTA.
ColuoaTh TEXHUKY

peuIcHNA HpO6J'IeMLI.
KOMMVHI/IK&TI/IBHLIGZ IIOUCK U

B )KU3HCHHBIX
CUTYyalusX.




6e3onacHocty. Iloayuar
BO3MOKHOCTh

HAYYHUTHCSI: BBIBISATE Ipo0OIeMBbl
u nepcrexTuBsl pa3Butusa AIIK B
Poccun Ha ocHOBe aHanmU3a
JIOTIOJTHUTEIILHBIX UICTOYHUKOB
reorpaduyeckoit nHGopmanum.
[TonroraBnuBaTh KpaTKue coodle-
HUS WM TIPE3EHTaIMU 00 UCTOPHU
CTaHOBJIEHUs TpaHcnopTa B Poccuu

BBIJIEJIEHNE HEOOXOIUMOM
nH(popManuK; yMeHue ¢
JIOCTAaTOYHOH TOYHOCTBIO
BBIPAXKaTh CBOM MBICITH B
COOTBETCTBHUH C 3a7a4aMH 1
YCIOBHSAMHU KOMM YHUKAIIUH.

PeryisiTUBHbIE: IPUHATHE U
COXpaHeHHe yueOHOM 3a1aum.

8§14 ¢ 54

26 07.12. Consiaas kuciaora u ee | Hayuaresi: PacnoznaBathb [To3HaBaTenbHbIE: YCTAHOBJICHUE OgnajieHue JleMOHCTpauus: TaGIHLpL,
2021 COJIMN. JYO M 3 OHI::FTHI)IM IIYTEM COJIAHYIO KHCJIOTY MPUYUHHO-CIICACTBEHHBIX CBA3CH. CHUCTEMOH 3HAHNU Tpe3eHTaLHA.
u e€ coiu, a Takke Opomupl 1 Mo | KoMMYHHMKaTHBHBIE: yMEHHUE C
Kauecmeennas -
unsl. IlosyuaT BO3MOKHOCTH JIOCTaTO4YHOW TOYHOCTBIO
Pearyus Ha x1opuo- HayunThes: Menonb308ath BBIPAKATH CBOM MBICIIH B
UOH MpHOOPETEHHBIE 3HAHUSA U YMEHHS COOTBETCTBUU C 3aja4aMU U §1 5c¢.56
B MMPAKTUYCCKOU JACATCIBHOCTU U YCII0BUSIMU KOMMYHUKAIIUH. )
MOBCEJHEBHOM JKU3HHU C LIEIBIO PerynstuBHble: NpUHATHE U
6e3omacHoro obpareHus ¢ COXpaHEeHHE y4eOHOU 3aqaun.
BEIllECTBAMM U MaTepuaiaMH U
9KOJIOTMYECKH TPaMOTHOTO
TIOBEJICHUS. B OKpYXKarolIel cpefie
27 11.12. IpakTHYeckas HayuaTtesi: OnuceIBaTh CBOMCTBa Ilo3HaBaTenbHBIC: ITOMCK 1 Oco3HaHue T1.P. Ne3 H360p1,1
2021. padora Ne3. BEILIECTB B XOJIE Jie- BbIJIETIEHIE HEOOXOUMOI LENOCTHOCTH 3HA | heaTHBOB
n ., | MOHCTpPAIMOHHOTO U UH(POPMALUH; CHHTE3UPOBATh HUH KaK
0JIy€HHE COJISTHOM 71a00paTOPHOI0 3KCHEPHMEHTA. UMeEIOIINeCs 3HaHUs; BBIOOP BakKHei1ero
KHCJI0TBI M U3YICHUE | CobmonaTh TeXHUKY OCHOBaHMIi U KpUTEpHEB I KOMITOHEHTa
eé CBOMCTB. 6esomacHoctu. Iosyqar TIOCTPOEHHs JIOTMYECKOM Heru HAYYHOM KapThl 816 ¢.59
BO3MOKHOCTH paccyxeHni, yMEeHHe MOJTHO Mupa.
Hay4yuThcesi:Pacrio3HaBaTh BBIpa)kaTh CBOM MBICITH.
OIBITHBIM ITyTEM COJNISTHYIO KHCIOTY | KOMMYHHWKaTHBHBEIE:
u e€ oM, a TaKKe OPOMUIBI U (hopmMupoBaHUE U pPa3BUTHE
HOIWIBI. TBOPUYECKUX CIIOCOOHOCTEH.
PerynstuBHbIE: yMEHUE
OpraHNW30BbBIBATH CBOIO
JIeATENbHOCTh, BRIOMPATh CPEICTBA
JUISL pealu3aliy Lene.
IMnan Dakr | Tema 4. Kucnopoo u cepa (6 u)
28 14.12. TTonokeuue Hayuarcsi: Onpenensits ITo3HaBaTenbHEIE: BEIOOD OBnazcHue Ha Cxema KpyroBopoTa

3aKOHOMCPHOCTHU U3MCHCHUSA

OCHOBaHHUH U KPUTCPUCB UIA

YpOBHE 00IIIero




2021. KHCJIOPOJIa U CEPHI B CBOICTB 3JIEMEHTOB B A-TpyTax, cpaBHeHMsI. KOMMYyHUKaTUBHBIE: 00pa3oBaHus KHCIJIOpO/JIa B TIPUPO/IE.
[ICXD, cTpoeHne ux onpeieNeHe TIOHATHS y4acTBOBAaTh B KOJUIEKTHBHOM cHCTEMOl OIOPHBI KOHCIIEKT I10
atomos. Cepa. AJUTOTPONUU. YMETh IaBaTh OONIYIO | 0OCYXICHUH MPOOIIEM; 3HAHHH. Teme "Kucropox” JI:

XapaKTEePUCTUKY DJIEMEHTOB U 0OMCHHBATHCSI MHCHHUSIMH,
IPOCTBIX BELIECTB MOATPYIIITHI [IOHMMATh MO3KIIMIO APTHEPA. l)nony4enne O2
KUCIIOPO/1a, OOBSICHSTH, IIOYEMY PerynarusHbie: ymeHue 2)F0peHI/Ie S, P, Fe,
YHCIIO MPOCTHIX BEILIECTB B OpraHH30BaTh CBOIO AESATEIHHOCTD, CH4 B kucnopoe
HECKOJIbKO pa3 MPEBOCXOAMT YUCIIO | ONPEIENsTh ee 3a/1a4u U OLIEHHBATh
XMUMHYECKHX AJIEMEHTOB, JIOCTUTHYTBIE PE3YIIbTaTHI.
XapaKTepHu30BaTh POJIb 030HA B 817-18 c.61
atMochepe [Moayuar
BO3MOKHOCTH
Hay4YuTbesi: OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB dneMenToB |VA-rpymmsl
XapaKTepu3oBaTh AJUIOTPOIUIO
KUCIIOPO/ia M Cephl KaK OfIHY U3
MPUYIMH MHOT000pa3us BEIIECTB.
29 18.12. CepoBoJI0pO/I. Hayuaresi: Onpenensts ciocod Ilo3HaBaTenbHBIC: yMEHHE OBnajscHue HA J1. cBO¥iCTBA OKCHIOB
2021 Cybduasl MOITYHEHUs CePOBOZIOPONA B OpPTaHU30BHIBATH CBOIO ypoBHe 0011ero Cepbl, CCPHHUCTOI
nmabopaToOpru U ero CBOICTBA. JIeATeNIbHOCTh, BRIOUpATh CPECTBa | 0Opa3oBaHuUs o
. o KHCJIOTBI U €€ COJIEU
ITony4aT BO3MOXKHOCTH JUISL peaTu3aluy Lesei. cHCTeMOn .
HayuuThesi: O6CyKIaTh KOMMYHHKATHBHBIE: IPUHAMATh ¥ | 3HAHHIA. OGpasiisl coreit
U 3aIUCHIBAaTh YPaBHEHUS PEakIid, | COXpaHATh YUeOHYIO 3a7ady.
XapaKTEpU3YIOLIMX CBOMCTBA PerynsitusHble: GpopmupoBanue u §19 c.68
CepOBOAOPO/IA, B HOHHOM BHIIE pa3BUTHE YMEHHI BECTH
CaMOCTOSITENTFHBIH MOHCK, 0TOOD
uHdopmanum.
30 21.12. Oxkcup cepol (IV), Hay4arcsi: Xapakrepu3oBartb Ilo3HaBaTenbHBIE: CAMOCTOSTEIIHFHO OBna;[eHvHe _ | Hemoncrpanns: a6,
2021. CepHI/ICTaH KHCIOTa ¥ | OKCHI cepbl (IV), naBaTh BEIZIEIATE M (POPMUPOBATH TIEIH; CHCTEMOH 3HAHUHA e ——

€€ coun.

XapaTepUCTUKY CEPOBOJOPOIHON U
CEPHHUCTOM KUCIIOTaM, a TAKKE UX
cossim. IloaydaT BO3MOKHOCTD
HAYYUTbCSI: COCTABIISTH
YpaBHEHUS pEaKLUi,
XapaKTEePU3YIOIINX CBOHCTBA 3TUX
BEIIIECTB, OOBSICHATD NPUIUHY
BBINAJACHNS KUCTOTHBIX JTOXKICH

aHaJIN3UPOBATH BOIIPOCHI,
(hopMHUpPOBATH OTBETHI.
KoMMyHHKATHBHBIE: Y4aCTBOBATH B
KOJJIGKTHBHOM OOCYKICHUH
npobieM; 0OMEH MHEHHSIMH,
NOHUMAaHKE MTO3UIIMH TapTHEPA.
PerynsatuBHBIE: CTaBHTh Y4EOHYIO
3aJa4y Ha OCHOBE COOTHECCHHUS
TOT0, YTO YK€ U3BECTHO U YCBOCHO,
Y TOT'O, YTO €IlIe HEM3BECTHO.

U IPUMEHEHNE UX
B )KM3HEHHBIX
CHUTYaIHAX.
dopmupoBaHue
YCTaHOBKH Ha
OTBETCTBEHHOE
OTHOIIIEHHE K
OKpYyXarouien
cpere,
HE0OXO0ANMOCTH

8§20 c.71




€€ COXpaHEHHS.

31 25.12. Oxkcun cepol (VI). HayuaTtesi: XapakTepuzoBaTh Ilo3HaBaTenbHBIC: BBISBISTH OgnaneHne Ha . CBoiicTBa KOHIL
2021. CepHas KHCIOTa 1 ¢8| OKCHA Ccepbl (VI)u, CEPHYIO KUCIIOTY, | OCOOEHHOCTH W TPH3HAKU ypoBHe 0o0111ero CEPHOI KHCIIOTHI 1
OIPEENATH CBOWCTBA 00BEKTOB; TIPHUBOJIUTH IPUMEPHI B o0pa3oBaHUA
conu. JL.O. Ne 4 y y o pacTBopa, NoJIy4eHHe
pa30aBiIeHHOW CEPHOM KUCIIOTHI. Ka4eCTBE BBIJIBUTaEMbIX CHCTEMOi %
IMoay4aT BO3MOKHOCTH TnonokeHni. KOMMyHMKAaTUBHbIE: 3HaHMHA. CEPHOU KUCIIOTBI B
— HeKomopbwie Xum. HayuuTbesi: Onpenensrsb B3aMMOJEHCTBOBATh B XOI€ MPOMBINIJICHHOCTH U
CGOMVCI’I’IGCZ CepHOI:i MPpUHAJIC)KHOCTD BEIIECTB K prHHOBOﬁ paGOTLI, BECTHU JUaJIOr, HpI/IMCHeHI/Ie KUCIOTBI
KUCTIOMbL; onpeenEHHoMY Kaccy y4acTBOBAaTh B JIMCKYCCHU; W ee coeMHEHMIL.
coenuHeHmnid. ConocTaBisiTh OPUHUMATh JAPYyroe MHEHHE U
» y . Cynbdartsr .
CBOIiCTBa pa30aBIeHHON U MO3UIMHU. PerynsarusHble:
- Ka4ecmeenHasl | xonuenTpupoBaHHON CEpHOM IPOTHO3UPOBATH PE3YJILTATHI Ka4C€CTBEHHAA peaKini
peaxkyust Ha Ccy1bgham- | Kucuorsl YPOBHSI YCBOEHHSI H3y4aeMOro Ha cynbdaT-uoH
UOH MaTepuala; IpUHUMATh U
COXPaHATh y4eOHYIO 3a/1a4y.
821c¢.74
32 | 28.12. OxucnauTensHbIe KapTtouku. Anroputmsl
2021. CBOICTBa Cxembl
KOHIEHTPUPOBAHHOM
CCPHOU KUCIIOTEL. 3aHI/ICI/I B
TeTPaasiX.
33 11.01. IpakTHYeckas Hayuaresi: PacriosnaBats ITo3HaBaTenbHBIE: BHISBIATH OBnajneHne I1.P. Ne4 HaGopbt
2022 paGora Ne4 OIIBITHBIM ITyTEM PacTBOPHI KHCIOT, | OCOOCHHOCTH U MPU3HAKU CUCTEMOM 3HaHUU PEaKTHUBOB
Pemenie CynbGUIBL, CYTbGUTHI, CYIb(ATHL 00BEKTOB; TIPHUBOIUTH IPUMEPHI B
Hcnonb3oBaTh NpHOOPETEHHBIE Ka4eCTBE BBIABUTAEMBIX
IKCHEPUMEHTANBHDBI | syapyg u ymenns B mpakTHUeckoi | mosnoskeHnit. KOMMyHHKATHBHEIE: 822 ¢.79

X 3a/1a4 M0 TeMe
«Kucsopoa u cepay»

NEITENLHOCTH U IIOBCEIHEBHOM
SKHU3HH C IETBI0 0€30IIaCHOTrO
00paIIeHuns C BeeCTBAaMHU 1 MaTe-
pHraiaMu 1 SKOJIOTHIECKH
TPaMOTHOT'O TIOBEICHUS B
okpyxatouient cpene. Ioayyar
BO3MOKHOCTD

HAY4YHTbCs1: BEraucnsaTs mo
XUMHYECKHM YPaBHEHHUSAM Maccy,
00BEM M KOJIMYECTBO BEIIECTBA
OJTHOT'O M3 TIPOYKTOB PEaKITUH I10
Macce UCXOIHOro BEIIECTBA,
00BpEMY MIIH KOJIMYECTBY BEIICCTBA,

B3aUMOJIEMICTBOBATh B XOJI€
TPYIIIOBOH pabOTHI, BECTH THAJIOT,
Y4acTBOBAaTh B IUCKYCCHH,
MPUHUMATH APYroe MHEHUE U
TIO3HIINH, TOMTyCKATh
CYIIECTBOBAHUE PA3HBIX TOUEK
3peHs. PerynsaTuBHEIE: OCO3ZHAHHE
KadyecTBa M YPOBHS YCBOCHHUS,
BOJIEBAsi CAMOPET YIS, KaK

CIIOCOOHOCTH K MOOWITH3AIINK CHIT U

SHEPTUH




COZIEPIKAILETO ONPEICIEHHYIO
JIOJTIO TIPUMECEH.

IInan ®akr | Tema 5. Azom u pocgpop (9 vw)
34 15.01. TTonoskxenue a3ora u Hayuaresi: npuMeHATh 3HaHNE [lo3HaBaTenbHBIE: BHIOUPATH OgBnanenue JleMOHCTpaLKs: TabIALbL,
2022. dochopa B TICXD, TIEPHOINYECKON CUCTEMBI 1 HanOosnee 3(PPEKTUBHBIE CIIOCOOBI cHCTEMOl S —
CTpOEHHS aToMa TpH pelleHus 3a/1a4; KOHTPOIUPOBATh U | 3HAHUM.
CTPOCHHC UHX aTOMOB. XapaKTEPUCTUKE XUMUYECKUX OIICHHBATH IMPOIECC U PE3YNIbTAT
A30T: cBO¥CTBA U 5JIEMEHTOB. 3HATH CBOWCTBA a30Ta. | JEATeNbHOCTH. KOMMYHHKATHBHBIE:
MIPpUMCHEHHE. IMosyyaT BO3MOKHOCTH JIOTOBapUBAThCS O pacIpe/ieIeHUN
XapakTepucTHKa HAYYHThCS: OOBACHATH IPUIUHY (hyHKIMH ¥ posieil B COBMECTHOM §23 c.80
a30Ta u q)oc(bopa. XUMHUYECKOU MHEPTHOCTHU a30Ta, NCATCIIBHOCTHU. PerJ’lﬂTI/IBHbIC:
q)I/I?)I/ILIeCKI/Ie " COCTaBJIATH ypaBHeHI:Iﬂ yMCHI/IC OpraHM30BbBIBATH CBOIO
o XUMHUYECCKUX PCAKIHNU, JACATCIBbHOCTD, BI)I6I/IpaTI) cpeacTsa
XUMHUYCCKUE CBOUCTBA | xapakrepusylomux XMMHUECKHE IUIs peanu3alyy Leslei.
as3oTa. CBOICTBA a30Ta, U Pa3bACHATh UX C
TOYKH 3PCHUS MPEICTABICHUH 00
OKHUCIIUTENHHO-
BOCCTaHOBHUTEJBHBIX IMIpoIeccax
35 18.01. AmMuak. @usnueckue | Hayuarcs: Onpenensats mexann3Mm | [lo3HaBaTeIbHbIE: CTAHOBICHUE VYmenue ¢ M. mo JydeHUE aMMHAK,
2022. 1 XUMHYECKHE 00pa3oBaHMI HOHA AMMOHHS, MIPUYIMHHO-CIIEZICTBEHHBIX CBS3EH; JIOCTaTOYHOM ero CBOMCTBA
. I XUMUYECKHE CBOMCTBA aMMHAaKa. BBIOOp Hanbosnee IPPEKTUBHBIX TTOJTHOTOM 1
CBOUCTBA. 1I0Ty4CHNC IMoay4yaT BO3MOKHOCTH CIIOCO0OB pelIeHus 3324 B TOYHOCTBIO
1 IPUMCHCHHUC. HAYYHTBCS: COCTABJIAT 3aBUCHMOCTH OT KOHKPETHBIX BBIPAXKaTh CBOM 824 ¢.83
YpaBHEHHUS PeaKLuH, ycnoBuii. KOMMyHUKaTHBHEIE: MBICIIH B
XapaKTePU3YIOIINX XUMUIECKHE YMEHHE C JOCTaTOYHOW TOYHOCTBIO | COOTBETCTBHH C
CBOMCTBa aMMHAKa, U Pa3bACHATH BBIPaKaTh CBOM MBICITH B 3a71a9aMu 1
UX C TOUKU 3PCHHUS TPEACTaBICHUI | COOTBETCTBUU C YCIOBUAMU YCIIOBHSAMU
00 2JIEKTP OTUTUIECKOMN KOMMYHHKAIIHW. PeryiIsTHBHEIE: KOMMyHHKAIIHH;
JIUCCOLIMAITIN M OKUCITHTEIHHO- YMEHHE OpTaHU30BBIBATH CBOIO BIIJICHHE
BOCCTAHOBUTEINIFHBIX MPOIIECCOB JIeSITeIIbHOCTD, BEIOMPATh CPENICTBA | MOHOJIOTHYECKOM
JUISL peau3aliy Leei. M JAAJIOTHYECKOUN
(hopmamu peun;
MIOCTPOCHHE
JIOTHYECKOH IIETTH
pacCyXICHUH.
36 22.02. IIpakTnyeckas Hayuarcsi: nonyyaTb aMMHUaK Ilo3HaBaTenbHbIEC: YMEHHUE BECTH YMmenue ¢ I1.P. No5 Ha60pbl
2022. padora Nes. peaxiieli HOHHOTO OOMeHa U CaMOCTOSITENTFHBIH TTOWCK, 0TOOP ZI0CTaTO4HOI PEaKTHBOB
Tonvuenme ZI0Ka3bIBATh OMBITHBIM MYTEM, TO nHpOpMaLH, ee mpeodpa3oBaHre. | MOIHOTOH U
y coOpanHbIi raz — ammuak [oayuyar | KoMMyHUKaTHBHEIE: TOYHOCTBIO




aMMHAKA U
u3ydeHue ero
CBOJCTB.

BO3MOKHOCThH
HAYYHUThCSI :aHAJTM3UPOBATh
Pe3yNbTaThl OMBITOB U JIEaTh
000011aroII1€ BBEIBOILI

(hopMupoBaHrEe COOCTBEHHOTO
MHCHUS U TO3UIUU. PeryiIsITHBHEIC:
TUTAaHUPOBAaHKUE CBOUX JICHCTBUI B
COOTBETCTBHH C TIOCTABIICHHOMN
3a/1a4ell ¥ yCIOBUSAMU ee
peau3aliium, B TOM 9UCIIE BO
BHYTPCHHEM ILIaHE.

BBIpaXKaTh CBOU
MBICIIA B
COOTBETCTBUH C
3aJayaMu U
YCIIOBHSAMU

KOMM yHHKAIIHH;
BJIaJICHHE
MOHOJIOTHYECKOM
W JUAJIOTHYECKOMN
thopmamu peun;

825 c.87

MOCTPOCHUE
JIOTUYECKOM I1eTH
PacCyXACHHH.
37 25.01. Comnu ammoHus. JI. O. | Hayuatesi: Onpenensats kauecTBeH | [lo3HaBaTenbHbIE: YCTaHOBJICHUE OgBnajieHue J1. cBoiicTBa coneit
2022 ‘]v;o 5 Pacn03Ha6aHue Hy'[O PpCaKuo Ha NOH aMMOHUS. MPUYUHHO-CIICACTBEHHBIX CBA3CH U CHUCTEMOH 3HAHNUU aAaMMOHUS
KAMUOHOE AMMOMHUS ITony4aT BO3MOKHOCTH 3aBHCHMOCTH MEX1Y 00bEKTaMH.
) HAYYMThCSI: COCTaBIATh KomMMyHUKaTHBHBIE:
YPaBHEHUSI XMMUUYECKUX PEaKLUM, TUTaHUPOBAHKE IIETH U CTIOCOOBI §26 c.89
38 20.01. Pelienue 3a9ay ha XapaKTepU3YIOIUX XUMHHECKHE B3aUMOJICHCTBUSI; OOMEH AJITOPUTM peLICHNS
CBOIMCTBA COJIel aMMOHUS, U MHEHMSIMH, TIOHUMaHUE TTO3ULIUU
2022. onp edeﬂeft ue . _. | pa3pscCHATB UX B CBETE napTHepa. PeryasTuBHbie: 3afad
maccosou (00Emnou) IPEICTABICHUI 00 COXpaHEeHHE y4eOHOM 3a1a4u;
001U 8bIX00A SIEKTPOIUTUUECKON JUCCONMAIINA | YIUTHIBATh BBIJCIICHHBIC YUUTEIEM
npodykma peakuuu OPHUECHTUPBI HeﬁCTBHH.
om meopemudecKu
B03MOIHCHOL2O.
Yup. B Terpaasx.
39 01.02. A30THAasg KUCJIOTA. Hayuarcsi: ConoctaBusTh Ilo3HaBaTenbHbIE: YMEHHUE BECTU OBnazneHue JleMOHCTpaLKS: Tab/IULbL,
2022. CBOMCTBa pa30aBlIeHHON U CaMOCTOSITENTBHBIH TTOWCK, 0TOOD CUCTEMOM 3HaHUU

KOHLIEHTPUPOBAHHOM a30THOM
KHCITOTHI. Y CTAHABJIMBATh
TIPUHAUISKHOCTD BEIIECTB K
onpeAenéHHOMY KJIaccy COeau-
HeHul. Ilosry4aT BO3MOXKHOCTH
HAYYUTbCSI: COCTABIISTH
YpaBHEHHS XUMHUYECKNX PEAKIHH,
JeXAaIMX B OCHOBE MIPOU3BOJICTBA
A30THOM KHCIIOTHI, ¥ PA3bSCHATH
3aKOHOMEPHOCTH UX NPOTEKaHus,

nHpOpMaLnH, ee mpeodpa3oBaHue.
KoMMyHHKATHBHBIE:
(hopmupoBaHre COOCTBEHHOTO
MHEHUS ¥ TIO3UIWHN. PeryiasITHBHEIE:
IUTAHUPOBAaHKUE CBOMX JCHCTBUIL B
COOTBETCTBHH C ITIOCTABIEHHOM
3a7aueH U yCIOBUSIMU €€
peanu3anyu, B TOM 9HCIIe BO
BHYTPEHHEM ILIaHE.

[pe3eHTaLHs.

827¢.92




COCTaBJIATh YPaBHEHHS PeaKIHii
MEXKITy pa30aBICHHON U
KOHIICHTPUPOBAHHOMN a30THOM
KHCJIOTOM M MeTaJlJIaMH, O0BSACHATH
UX B CBETE MPEJCTABIECHHN 00
OKHUCITUTENBHO-
BOCCTAHOBHUTEJIBHBIX MPOIIECCOB

40 05.02. Comnu a3oTHOM Hayuarcs: OOcyxnaTth kadecTBeH | [lo3HaBaTenbHbIE: CTAHOBJICHHE OgBnanenue JleMOHCTpALHSL: TaGIHIIBL,
2022. KHCIIOTEL. A3OTHEIE HYIO PEaKLHUIO Ha HUTPAT-HOH. NPUYMHHO-CIIEICTBEHHBIX CBSI3el; CHCTEMOH SHARKH | oo rrs. xommexapas.
6DCHIS BBIOOp Hanbomnee 3PPEKTUBHBIX
yAoop ) o/1y4aT BO3MOKHOCTH CIIoco00B peleHus 3a71a4 B
HAYYMTBCSI: OTINYATh COIH 3aBUCHMOCTH OT KOHKDETHBIX
A30THOM KUCIIOTHI OT XJIOPUJIOB, yenouii. KoMMyHHKaTHBHbIE:
Cymb)aToB, CyTBGUIOB 1 YMEHHE C JIOCTATOYHON TOYHOCTBIO 828 ¢ 97
CYIb(UTOB, COCTABIATh ypaBHeHus | BBIPAXKATH CBOU MBICIIH B
peaKIuii pa3IoXKeHus: HUTPaToB COOTBETCTBHH C yCIIOBUAMHU
KOMMYHHKaIlUH. PerJ’lﬂTI/IBHI)Ie:
YMEHHE OPraHU30BbIBATH CBOIO
JIeATENbHOCTD, BEIOUPATh CPECTBA
JUIsl peaiu3aluy Leei.
41 08.02. q)oc(bop, ero Hayuaresi: XapakTepu3oBaTh Ilo3HaBaTeNbHBIE: YMEHUE BECTU OsnajieHue J1. cBoiicTBa (boc(l)op
2022. CBOIICTBA. AJJIOTPOIHbIE MOAN(PHUKALIAH CaMOCTOSITENIBHBIH MOKCK, 0TOOD CUCTEMOM 3HaHUHU
AsnoTporus ¢docdopa, coiicTBa 6enoro u unpopmanuy, ee np.eo6pa3013aHne. §29 ¢.102
kpacHoro ¢ocgopa. [Momyuar KoMMyHUKaTHBHbIE: C.
docdopa. BO3MOKHOCTH (bopMHpoBaHHe COOCTBEHHOTO
HAYYHUTbCSI: COCTABISTh MHEHU U TTO3ULMH. PeryisTHBHBIE:
YpaBHEHUSI XUMUUYECKUX PEAKLUM, IUTAHUPOBAHKE CBOUX JCHCTBUIL B
XapaKTEpU3yIOLIMX CBOMCTBA COOTBETCTBUU C ITOCTABJIECHHOMI
thoctopa 3a/1avuell ¥ yCIOBUSIMH €€
pean3anum.
42 12.02. Oxkcun dhochopa (V). Hayuyarcs: XapakrepuzoBaTb Ilo3HaBaTenbHbIE: YMEHUE BECTH OsnazneHne JleMOHCTpaLKS: Tab/IULbL,
2022. docopHast KHCI0Ta cBOHCTBa (OCPOPHOro aHTHAPULA | CAMOCTOSATENIBHBINA TIOUCK, OTOOP CHCTEMOU 3HAHUH

U ee COJIN.
docdopHbIe
ynobpenus. JI. O. Ne
6. 3uaxomcmeo c
MUHEPATbHBIMU
y0obpenuamu

u docdopHoit kucnotsl. [ToHumarts
3HAa4YEHNE MUHEPAIbHbIX
yIoOpeHuit [t pacTeHuA
ITony4at BO3MOKHOCTH
HAYYHUTbCSI: COCTABIIATh
YpaBHEHUS pEAKLUH,
XapaKTEePHU3YIOINX XUMHUIECKHE
cBoiictBa okcuaa ocdopa (V) u

nHpOpMaLnH, ee mpeodpa3oBaHue.
KoMMyHUKATHUBHBIE:
(hopmupoBaHne COOCTBEHHOTO
MHEHUS U TIO3UIHN. PeryiasITHBHEIE:
IUTAHUPOBAHKUE CBOUX JCHCTBUIL B
COOTBETCTBHH C ITOCTABIECHHOM
3a7aueH U yCIOBUSIMU €€
pean3anum.

[pe3eHTaLHsL.

830 ¢.106




(dhochopHON KUCIIOTHI, U
Pa3bACHSITH HX B CBETE
Npe/ICTaBIICHUH 00
JNIEKTPOIUTHYESCKON TUCCONUAIIUH
Y OKHCITUTEIBHO-
BOCCTAaHOBUTEIIBHBIX MPOLIECCAX,
NPOBOAUTH KAUYeCTBEHHYIO
peakimio Ha (GochaT-uoH.

Inan ®akr | Tema 6. Yenepoo u kpemnuii (8 u)
43 15.02. [Tonoxxenue yraepoaa Hayuatesi: XapakTepruzoBaTh [To3HaBaTeNbHLIE: BISIBICHUE OBnajneHue . oOpasusl rpadura,
2022. u kpemans B [ICXD, anemeHTh! |VA-Tpynsl 0CcO0EHHOCTEH 1 PU3HAKOB CHCTEMOIt SHAHUH | ganeH. yruIst, AKTUBHD.
(moxrpymnmel yriieposa) Ha OCHOBE | OOBEKTOB; PUBOJUTH IPHUMEPHI.
CTPOCHHUE UX aTOMOB. . . Yy, KpUCTalIny.
HX TOJIOKEHHUA B IEPUOANICCKOU KOMM\/HI/IKaTI/IBHI)IC.
Yraepon. cucTeMe M 0COOEHHOCTEN CTpOoeHHs | B3aMMOJICHCTBHE B XO/I€ IPYMIOBOi PeUICTKU
ux aToMoB. OOBSICHSITH paboThl, BEIYT AUAJIOT, YYACTBYIOT
3aKOHOMEPHOCTH H3MEHEHHS B JIUCKYCCUU; PUHUMAIOT IPyroe §31-32 c.111
CBOMCTB 371eMeHTOB |VA-TpymnmbL. MHEHHE U MTO3HIIHUIO.
Iony4yaT BO3MOKHOCTH PerynstuBHble: NPOTHOZUPYIOT
HAY4YHUThCsI: XapaKTepU30BaTh pe3yNIbTaThl YPOBHS YCBOCHUS
aJIJIOTPOIHIO YIIIEpOo/a KaK OfHY U3 | M3y4aeMOoro MaTepuaa;
MPUYUH MHOT000pa3ys BEILECTB. MPUHAMAIOT U COXPAHAIOT YUeOHYIO
3ajauy.
44 19.02. yrapHHﬁ ras, Hayuatces Onpenensarts ctpoenue u | [lo3HaBaTedbHbIE: CTAHOBICHHE OBnajieHue JleMOHCTpaLKsL: Tab/IULbL,
2022. CBOJICTBA, CBOHCTBA OKCHJA YIIIeposia (II), ero | MPUYKMHHO-CIIEACTBEHHBIX CBSI3EH; CHCTEMOM 3HaHUHI B ——
(usmonornyeckoe AeHCTBUE HA BbIOOp Hanbomnee Y3PPEeKTHBHBIX
(1)I/I3I/IOJ'IOFI/I‘ICCKOC
o opranusM yenoseka. [loaydar CIOcOo00B pelIeHNs 3aay B
ACUCTBUEC Ha BO3MOKHOCTH HAYUHThCS: 3aBHCHMOCTH OT KOHKPETHBIX
OpraHusM. COCTaBJISITh YPaBHEHUS ycnoBuii. KOMMyHUKaTHBHBIE: §33 c.118
XUMUYECKUX PEaKLNM, YMEHHE C JOCTATOYHON TOUHOCTBIO
XapaKTEepU3YIOIINX CBOHCTBA BBIpa)kaTh CBOM MBICIH B
okcupma yraepona (II) COOTBETCTBHH C YCIOBUSIMHU
KOMMYHHUKalWH. PerynsaruBHble:
YMEHHE OpPTraHHU30BbIBATH CBOIO
JIeATENbHOCTh, BRIOMPATh CPECTBA
JUIS pean3aliy Lele.
45 22.02. VTieKkucasli ras. Hayuarcsi: O6cyxnaTh cBOiCTBa [To3HaBaTenbHEIE: YCTaHABINBATH OBnazeHue Jl.xkauecTBEeHHAs
2022. VToabHas KHCIOTA U YTJIEKUCIIOTO Ta3a U YTOJIbHON MPUYUHHO-CIIEICTBEHHBIE CBS3H. cucTeMoii sHAHMA | peayyrps ma non CO3 2-

e€ comu. Kpyrosopot
yriepoja B IPUPO/IE.

kucnotsl. Iloy4aT BO3MOKHOCTD
HAYYUTbCSI: COCTABIIST
ypaBHEHHE PeaKIny,

KoMMyHHKAaTHBHEIE: YMEHHUE
OMPEICNATh LIEIA CBOETO
00y4YeHHsI, CTABUTH 1




JI. O. Ne 7.
Pacnosnasanue
KapOoHam - UOHOS.

XapaKTepU3yIolIel npeBpalieHue
KapOOHATOB B THAPOKapOOHATHI,
NPOBOJUTH KAYECTBEHHBIC PEAKIMU
Ha okcup yriepona (IV) u
KapOOHAT-HOH

(hopmynpoBaTh yIsl cedsl HOBBIE
3a/1auy B yueOe ¥ O3HaBaTEIbHON
JIeATEIbHOCTH, Pa3BUBATh MOTHBEI
Y MHTEPECHl CBOEH T103HAaBATEILHOM
JIeATeNbHOCTH. PerynsaTuBHble:
MPOTHO3UPYIOT PE3YNBTAaThl YPOBHS
YCBOGHUSI M3y4aeMOro MaTepHara;
NPUHAMAIOT U COXPaHAIOT yueOHYI0
3amauy.

834-35 c.121

46 26.02. IIpakTnyeckas HayuaTtesi: mony4ats U coOuparth [To3HaBaTeNbHbIE: YCTAaHABINBATH OBnajneHue I1.P. Ne6 HaGopsr
2022. paGora Ne6. okcup yriepozaa (IV) B NPUYMHHO-CIIEICTBEHHbIE CBA3H. CHCTEeMOIt 3HAHNMH | peayTHBOB

71a00paTOPUH M IOKA3bIBATh

IMonyyenune oxkcuaa I

v) HaJu4ue gaHHoro rasa. [lomyuar KOMMYHHKATHBHBIC: YMEHHE
r 71

yraepoaa ( BO3MOKHOCTH OTPEIENSTh LENH CBOETO

NU3YyYCHUE €10 HayanLcmPa}cnosHaBaTb 3 00y4eHHUs], CTABUTH U §36 c.130

CBOMCTB. OTBITHBIM ITYTEM YIIICKUCIIBIN Ia3, | hopMynupoBaTh 1J1s ceOsl HOBBIE

PacriozHaBaunue KapOOHAT - M CHITHKAT-HOHBI. 3aJja4u B yueOe U [103HaBATEIbHOM
Hcnonp30BaTh NpHOOpPETEHHEIE

Kap6OHATOB. pHOOP _ | AeATeNbHOCTH, PA3BUBATE MOTHBBI
SHaHWA W yMCHUA B IIPAKTUIECKON | i1 ypTepechl CBOEH M03HaBAaTEIbHOM
ACATENLEHOCTH U ITOBCCIHCBHON JeATENbHOCTH. PerynsaTuBHele:
KH3HH C LIEJTBIO 6E30MacHOro HPOTHO3UPYIOT PE3YIbTAaThl YPOBHS
00pallCHHs C BEIIECTBAMH M MATe- | ycRoeHHs H3y4aeMOro MaTepHaa;
pHalaMH ¥ S5KOIIOTMICCKI NPUHIMAIOT M COXPAHAIOT y4eOHYI0
IPaMOTHOTO NOBEJICHHUS B 3amauy.
OKpYXarouleu cpene

47 01.03. erMHI/Iﬁ U ero HayuaTtesi:ConocraBists cBoiicTBa | [lo3HaBaTenbHbIE: YCTaHABINBATH OBnajieHue .
2022. COEIUHEHNS. OKCHJIOB YTJIEpoJia U KpEeMHHS, MPUIHHHO-CIIEACTBEHHBIC CBAM M | CHCTEMOH SHARUH | o iy e kiivm, TaGIMIIBL

OOBACHATH MPUUMHY UX PA3IMUUA. | 3aBHCUMOCTH. KOMMYHHKATHBHBIC:

CunukartHas

IIPOMBIIIJIICHHOCTD. JI.

O. Ne 8. Ilpupoonvie
CUTUKamol

YcraHaBnuBaTh 10 XUMHYECKOM
(hopmye mpUHAAIECKHOCTh
BEIIIECTB K ONPEIeIEHHOMY Kilaccy
coenuHenuil. Ilomyyar
BO3MOKHOCTh

HAYYUTbCSI: 3aIMCHIBATh
YpaBHEHHMS PEakIrii B 3JI€KTPOHHO-
noHHOM BHAE. OCyIIEeCTBIATh
B3aMMOIPEBPAICHUS KApOOHATOB U
ruapokapOoHaToB. Pacrio3HaBaTh
OTBITHBIM IYTEM YIJIEKUCIIBIH ra3,
KapOOHAT - ¥ CHJIMKAT-HOHBI.

TUTAHUPOBATD TSN B CIIOCOOBI
B3aNMOJICHCTBHS, IOHUMATh
TIO3HIINIO APYrOro, YIaCTBOBATH B
KOJUIEKTHBHOM OOCYXICHUH
npo0ieMbl. PerynsaruBHbIe:
MPUHUMATD U COXPAHATH YICOHYIO
3a/1avy; YYUTHIBATh BBIICIICHHBIC
YUUTENeM OpUCHTUPHI ICHCTBHS.

837-38 ¢.131




48 05.03. Pewenue 3a0au Ha HayuaTtesi: pemiaTh pacueTHbIe Ilo3zHaBarenbHbIe: caMocTosITeNbHO | Oco3HaHue ANTOpUTM penieHus
2022. GLIYUCTICHUE MACCHL 3a7a1H 110 yPaBHEHHAM BBIJICNIATEH ¥ (DOPMUPOBATH TIEITH; LETOCTHOCTH 3anau
.. XUMHYCCKHUX PEAKIHN C aHAJIN3UPOBAThH BOMPOCHI U MOJTYYCHHBIX
unu 0b6véma N
UCTIOJIb30BaHHEM MAacCCHhI, (hopMHUpPOBATH OTBETHI. 3HAHUH.
NPOOYKMA peaKyuud N0 | yomyectsa BeimecTsa win oobema | KOMMyHHKATHBHBIE: y4aCTBOBATh 3agauu B
uszeecmHou macce uiu OJIHOT'0O U3 BCTYIMBIINX WJIN KOJIJIEKTUBOM B OGCy)KI[eHI/II/I TeTpamsix
00bEMY UCXOOHO020 MONTYYAIOIUXCS B PEAKIIUU npo0ieM; 0OMEH MHEHHSMH, P ‘
gewecmaa BenecTB [losyyaTt BO3MOKHOCTH MMOHUMATh TO3UIUIO TApPTHEpA.
COOCDACAUE20 HAYYHUTbCsI: BBIMOTHATE 3a1aHus PerynsTHBHBIC: MPUHAMAIOT U
poicay Ha 3a/laHHbIe TeMbl. JlenaTh COXPAaHSIOT y4eOHYIO 3a/1a4y;
npumecu. OTPEJIENIEHHBIE BHIBOABI IIPH COCTaBJISIOT IUIaH U
peLIeHNH 3a1a4 MOCJICA0BATEIbHOCTh ACUCTBU.
49 12.03 O060011eHUE U Io/1y4aT BO3MOKHOCTH [Mo3HaBaTeNbHBIE: CAMOCTOATENLHO | Oco3HaHKe [pesenTanys, CipaBovHble
2022 CHCTEMATH3ALINS HAYYUTBbCS: BBINOIHATE 3a0aHMs BBIJICIIATH ¥ (DOPMUPOBATH 1IEIH; LIEJIOCTHOCTH Ta0THIIBI.
o Ha 3aJ]aHHbIe TeMBbl. Jlenathb aHaJIM3UPOBATh BOMPOCHI U MOJTYYEHHBIX AJITOPUTMBI peLICHU
3HAaHUU I10 TEME o pacyeTHBIX 3a/1a4.
OIPEAECIEHHBIEC BEIBOABI IIPU (hopMHpOBATH OTBETHI. 3HAHUH.
«Hemerasib» peleHny 3a1a4 KOMMYHMKATHBHbIE: YHaCTBOBATh
KOJUIEKTHBOM B 0OCYXKICHUH
npo0ieM; 00MEH MHEHUSIMH, IMoBTOPHUTH §31-38,
MOHUMATh MO3UIIKIO TapTHEpa. yIIp. B TETP.
PerynsTuBHbIe: IPHHUMAIOT U
COXpaHSIOT y4eOHYIO 3a7a4y;
COCTABIIAIOT IUIaH U
MOCJIE0BATEIbHOCTD IEUCTBUIL.
50 15.03. KOHTpO JILHAS Hayuaresi: npuMeHsATh 3HaHUS, Ilo3HaBaTenbHbBIE: OCYIIECTBIATh OBnajeHue KapTOIIKI/I — 3a1aHAA
2022. padora Ne2 o Teme YMEHUS ¥ HaBBIKH, TIOTydEeHHBIE MIOMCK HYKHOH HH(pOpMaIny B cHCTeMOlt SHAHUH | has3poro YPOBHSI
TP U3YYSHUH TEMBI yueOHHKe, aTiace.
«HeMeTanabl». CJIOKHOCTHU

KoMMyHUKaTHBHBIE: YIUTHCS
BBIpa)kaTh CBOM MBICIH B
COOTBETCTBHH C 33Ja4aMu U
YCIIOBUSIMHA KOMMYHHKAIHH.
PeryasTuBHbBIE: MPOTHO3UPOBATH
pe3ynbTaThl YPOBHS YCBOECHHE
M3y94aeMOro MaTepHaa.

IHoBTOpuTH §31-38
omnpeaeeHusl.




IInan ®Dakr | Tema 7. Oowmue ceéoitcmea memannos (11 u)
51 19.03. OoOmras Hayuarcsi: Xapakrepu3oBaThb Ilo3HaBaTeNbHBIE: BBISBICHHAE OsnazneHne JleMOHCTpALHSL: TaG/HIIBL,
2022. XapaKTePHCTHKA METaJIIbl Ha OCHOBE X IOJ0MKEHS 0cOo0EHHOCTEH 1 IPU3HAKOB CUCTEMOM 3HaHUH —
B MIEPUOANYECKON CHCTEME U 00BEKTOB; IPUBOIUTH PUMEPHI.
METAJIIOB. 0COOCHHOCTEH CTPOCHUS HX KoMMyHHKaTHBHEBIE:
Dusnueckue aToMoB. OOBSCHSTD B3aUMOIelicTBHE B XOJ€ FPYIIIOBOI
CBOICTBA. CrnaBbl 3aKOHOMEPHOCTU U3MEHEHUS paboThI, BEAYT TUAJIOT, YYACTBYIOT
MeTauioB. JI. O. No 9. | cBOWCTB METaJUIOB 110 NMEPUOLY U B | B IUCKYCCUM; IPUHUMAIOT Pyroe 839 ¢.138
BHAKOMCINGO ¢ | A-rpymnax. Iloay4ar MHEHHE U [TO3ULUIO.
BO3MOKHOCTh PerynsatuBHble: NPOrHO3UPYIOT
oopasyamu mMemanios .
HayumThbesi: MccnenoBath pe3yabTaThl YPOBHS YCBOCHUS
U Cnuasos (paboma ¢ | cpoiicrea M3y4aeMbIX Be- M3y4aeMOro MaTepHaa;
KOJZJZ@KI/;WZMM) IICCTB. IIPUMECHSATh 3HAHUA O MPUHAMAIOT U COXPaHAIOT yueOHYI0
METaJUIMYECKOM CBSA3M IS 3a/1a4y.
pa3bsicHeHHs (U3NUECKUX CBOMCTB
METaJLJIOB
52 29.03. Haxoxneuue Hayuarcsi:ITonb30BaTbcs ITo3HaBaTeNbHBIE: YCTAHABIUBATh OsnazneHue JleMOHCTpaLKs: Tab/ULbL,
2022. METaJIIOB B IIPUPOJIE uHdopmanmen u3 qpyrux MIPUYIMHHO-CIIEIICTBEHHBIE CBSI3U U CHCTEMOM 3HAHUH S —
HCTOYHHUKOB IS MOATOTOBKU 3aBUCHUMOCTH. KOMMYHHUKATHBHBIE:
U CIOCOOBI UX 9
KpaTKHUX cOoOmeHUHA. I 0TOBUTH TUTaHUPOBATH LETU M CIIOCOOBI
nosydenus. [lonsatue KOMIBIOTEPHbIE MPE3EHTALMH O B3aUMOJCHCTBHS, TOHUMATb
0 METalIIypTHH. teme IloyyaT BO3MOKHOCTH MO3UIIMIO APYTOro, y4acTBOBATH B §40 ¢.142
Hay4uTbesi: Vcnonb3oBaTh KOJUIEKTUBHOM O0OCYXICHUH ‘
nproOpeTEHHbIE 3HAHUSA M YMEHHUS | mpobieMbl. PerynaruBHeie:
B MIPAKTUYECKON NEATENbHOCTH 1 MPUHUMATh U COXPAHATH YICOHYIO
MTOBCEAHEBHOM KI3HHU C IIETHI0 3a/1a4y; YUUTHIBATh BBIJCIICHHBIC
6e3omacHoro obparieHus ¢ yUUTeNIeM OpUEHTUPHI IEHCTBUS.
BEIIECTBAMH U MaTepHaJaMH U
SKOJIOTHYECKU TPAMOTHOTO
TIOBE/ICHUS B OKpYXKAIOUIEH cpenie
53 02.04. XuUMHUYECKHE Hay4aTcsi: 1oab30BaThCS IIpenMerHble: aHaNMU3UPOBATD U OBnazneHue J1. xumuueckue
2022. CBOICTBA METAJLIOB. OMEKTPOXUMHMECKHM PALOM oTOMpaTh HHPOPMAIIHIO; CHCTeMOM 3HAHUH | ~poiicTRa MeTaUIoB JL.
. | HampsHKEHUI METAJIOB, COCTABIATH | BBIABIDKCHHE TUIIOTE3 U MIX
aﬂeKTpOXI/IMI/ILICCKI/II/I PaCTBopeHI/Ie KCIIC34a,

P HANIPSKECHU N
meTamioB. JI. O. Ne
10. Buimecnenue
00H020 Memania
Opy2um U3 pacmeopa

YpaBHEHHS XUMHUYECKNX PEAKIHH,
XapaKTEpU3YIOLINX CBOMCTBA
metasuioB IlosrydaT BO3MOKHOCTD
HAYYUTbCSI: OOBSICHATH CBOHCTBA
METaJIOB B CBETE NPEICTABICHUH
00 OKHCIIHUTEIBEHO-

000CHOBaHHE; TIOCTPOCHNE
JIOTUYECKON LENH PaCCyX ICHUM.
KommyHUKaTHBHEIE: BEIOOP
OCHOBaHHWH U KPUTEPHEB C IETHIO
BEIJICIICHUSI TPU3HAKOB, YMEHHE C
TOYHOCTBIO BBIPaXKaTh CBOM MBICITU

nunka B HCI, Fe +
CuS0O4

§41-42




coniu

BOCCTAHOBUTCIIBHBIX IPOIECCaAX

B COOTBCTCTBHH C 3a/la4yaMH U
YCJIIOBUSMH KOMM YHUKAIIUU.

PeryiasTuBHbBIE: IPUHSITHE U
COXpaHeHHe yueOHOH 3a1au.

c 144

54 05.04. [lenounslie MeTajuibl. | Hayuaresi:xapakrepusoBaTh Ilo3HaBarenbHbIC: CTAHOBIICHHE OBnajeHue J1. cBOiiCTBA MIEI0YECH
2022. I1e7I04HbIE METAJUIBI 110 MIPUYMHHO-CIIEJCTBEHHBIX CBS3EH; CHCTEMOM 3HAHUH | Pacro3HaBanme cosei
MOJIOKEHHUIO B IEPUOANYECKON BBIOOp Hanbosnee 3PPEKTUBHBIX K+ 1 Na+ 110 okpacke
TabNHIE U CTPOSHHUIO aTOMOB Croco0OB pelieHus 3a1a4 B
Tlo/1y4aT BO3MOKHOCTD 3aBHCHMOCTH OT KOHKPETHBIX nnamenu Kaprouky,
HAYYMThCSl COCTABIIATh ypaBHEHUs | yciaoBuil. KOMMyHUKaTHBHEIE: 3aJTaHusl.
peaxiuii, XxapaKTepHU3yoIuX YMEHHE C JOCTATOYHON TOYHOCTBIO J1. cBOiCTBA IIETOYHBIX
CBOMCTBA HICIIOYHBIX MCTAJIJIOB U BbIpaXaTb CBOU MBICJIU B METaLIOB
ux COCHHHGHHﬁ, n 061)5[CH5[TB HUX B COOTBETCTBUHU C YCIIOBUAMU
CBETE IPECTaBICHUI 00 KOMMYHUKaLUY. PeryiasTuBHble:
3EKTPOIUTHUECKON JUCCOLMAIMM | YMEHHE OPraHU30BhIBATH CBOIO §43 c.151
" OKHCJIIUTCIIBHO- JACATCIBbHOCTD, BI)I6I/IpaTI) cpeacTsa
BOCCTaHOBHUTEJIBHBIX MTPOIIECCOB JUIS peajii3alyy IeseH.
55 09.04. Maruauii. Hayuatrest: xapakrepu3oBaTh [IpenMeTHble: aHaIU3UPOBATh U OsnajieHue J1. cBoiicTBa
2022. [1{e/T04HO3eMENbHBIE aneMeHTH! [IA-rpymns! mo } oTOMpaTh HHPOPMAIIHIO; CUCTEMOM 3HaHUU COEMHEHUH MENT0YHO-
MOJIOKEHHUIO B IIEPUOANYECKON BBIJIBIKCHUE THIIOTE3 U UX
MeTaisl. JKecTkocTh . 3€MCJIbHBIX MCTAJIJIOB
. TabIUIIEe U CTPOCHUIO aTOMOB 000CHOBaHNE; TIOCTPOCHUE
BOJIBI U CLIOCOOBI €€ Io/1y4aT BO3MOKHOCTD JIOTMYECKOM 1IeMH PaCCyKIEHHUIA.
YCTpaHEHHS. HAYYHTbCS: COCTABIIATH KoMMyHHKATHBHBIE: BEIGOD 844 -45 ¢.156
YpaBHEHUS PEaKLUi, OCHOBAHUI U KPUTEPHUEB C LIETBIO
XapaKTEepU3YIOIINX CBONHCTBA BBIJIETICHUSI IPU3HAKOB, YMEHHE C
MarHus ¥ €ro COeANHEHUH, u TOYHOCTBIO BBIPa)KaTh CBOM MBICIIN
OOBSCHATH UX B CBETE B COOTBETCTBMU C 3aJ]a4yaMu U
Hpe/ICTaBICHUH 00 YCIIOBUSIMHA KOMMYHHKAIUH.
3JIEKTPONUTHYECKOM Ucconanuy | PerynsaTuBHble: NpUHATHE U
1 OKHCITUTENFHO- COXpaHEeHHE yIeOHO! 3a1auH.
BOCCTaHOBUTEIBHBIX MPOIIECCAX.
56 12.04. AJIIOMUHHAIN. Hayuarcsi: cocraBiATh ypaBHeHus1 | [lo3HaBaTenpHbIE: OCYLIECTBIATh OsnazneHue J1. cBOMCTBA aIFOMUHHUS
2022. Haxoxenue B XUMUYECKHUX PEAKLNMI, MIOMCK HYKHOH HH(pOpMaIny B CUCTEMOM 3HaHUHU J1. mosydeHue u

npupoje. CoiicTBa
amomunud. JI. O. Ne
11. 3uaxomecmeo c
CcOeOUHeHUAMU
ANOMUHUSA

XapaKTepU3YIOIINX 00IIre
cBoiictBa anmoMunus. Ioayuar
BO3MOKHOCTH

HAYYHUTbCSI: OOBSICHATD 3TH
peaKnuy B CBETE MPEACTaBICHNI
00 OKHCIHTENHHO-
BOCCTaHOBUTEIHHBIX MPOIIECCOB

yueOHHKe, aTiace.
KoMMYHHKATUBHBIE: YYUTBCS
BBIPa)KaTh CBOU MBICIIH B
COOTBETCTBHH C 33/1a49aMH U
YCIIOBUSIMHA KOMM yHHKAIIHH.

PeryasTuBHbBIE: MTPOTHO3UPOBATH
pe3yabTaThl YPOBHS YCBOSHHE

CBOICTBAa COEIMHEHUN
ATFOMUHUSI

846-47 c.146




HN3y4aceMOoro MarcpuaJjia.

57 16.04. Kenezo. Haxoxnenue | Haysares: O6cyxnats ctpoeHue Tlo3HaBaTebHBIE: TTOUCK U OgBnajieHue JI.Bzaumoneiicreue
2022. B mpupose. CBojicTBa | ATOMA Keresa, (bfnnqecme u BBIJIETICHIE HEOOX 0TMMOH CHCTEMOHi SHaHHH | sxerrena ¢ KMCIOTAMH,
XMMHYECKHE CBOMCTBA KeJle3a nH(pOpMaLUK; CHHTE3UPOBATh
JKenesa. _ COJISIMH.
[onxyyaT BO3MOKHOCTH MMeEIOIINeCs 3HAHMUS;
HAYYHTBCSI: Pa3bSCHATH CBOlicTBa | KOMMYHHKaTHBHBIE:
JKeJle3a B CBETe MpE/ICTaBICHU 00 | (hopMHUpOBaHUE U pa3BUTHE 848 ¢.171
OKHCITUTENBHO- TBOPYECKUX CIIOCOOHOCTEH.
BOCCTaHOBUTENBHBIX MPOIIECCaX U PerynstuHbie: ymeHue
ANEKTPOIUTHYECKOHN UCCOIMAIIA | OPTaHU30BHIBATH CBOIO
JIeTeNbHOCTh, BEIOUPATh CPEICTBa
JUISL peanu3alnu Leneil.
58 19.04. CoennHeHns Keiesa. HayuaTtcs: 3HaTh cBOIiCTBa Ilo3HaBaTeNbHbIE: BBISIBICHUE OBnanenue JI. Tlonyuenue u cB-Ba
2022. JL O. No 12. coenuHenmii Fe+2 u Fe+3 0COOEHHOCTEN 1 PU3HAKOB CHCTEMOW 3HaHUM THPOKCHIOB Xele3a
BHAKOMCTBO ¢ ITosryyaT BO3MOKHOCTH 00BEKTOB; HpHBOHHTL OpHMEpHI. (I)u(II) ]I,
HAYYHUTbCSI: COCTABIISTh KoMMyHHKATHBHbIE:
pyoamu dxcenesa YPaBHEHHS! PEAKIMI B CBETE B3aMMOJIEHCTBHE B XOJIE TPYIIIOBOH KauecTBeHHBI €
TIpE/ICTABIICHUH 00 paGoThI, BEAYT IUAIIOT, yYaCTBYIOT peaxkuuu Ha Fe2+, Fe3+
UEKTPOIUTHYECKON JUCCOLMALUM | B JUCKYCCHH; IPUHUMAIOT IPyroe
¥ OKUCITUTEIBHO- MHEHHE U MO3ULIUIO. 8§49 c.174
BOCCTaHOBHUTEJIBHBIX MPOLIECCax PerynsaTuBHbIe: TPOrHO3UPYIOT
Pe3yabTaThl YpOBHS YCBOCHUS
M3y4aeMoro MaTepHaa;
NPUHIMAIOT ¥ COXPAHAIOT y4eOHYI0
3a7ady.
59 23.04. IpakTHYeckas HayuaTrcsi: BBITIONHATH IIpenmerHble: aHaNMU3UPOBATH U OBnajneHne T1.P.Ne7 H360p
2022. paGora Ne7. 9KCIIEpHMEHTAJIbHBIE 3a1a491 otOupats HH(OPMAIHIO; CHCTEMOH 3HAHUH | hoayTBOB 1
Pememme UHAUBUIYaJIbHO pa3HBIMU BBIZIBIDKCHHUE THUITOTE3 U X 06ODYIOBAHIS
cnocobamu Ilosyuar 000CHOBaHHE; TIOCTPOCHHNE pyA
IKCIICPUMEHTANIBHBI | go3vokHOCTD JIOTHYECKOH LEMH PacCyk AeHHil.
X 3a/1a4 10 TeMe HAYYHThCS: BEIOMpATh Haubonee | KOMMYHHKAaTHBHBIE: BRIOOD 850 ¢.177
«MeTaJJIbl M UX paLMOHABHBIN X0 pelIeHHs, OCHOBaHHI U KPUTEPHEB C LIEIBIO
COeIMHEeH s ZIeNaTh BHIBOIBI Ha OCHOBAHIH BBIZICJICHUSI IPH3HAKOB, YMEHHE C
60 26.04. O606wweHe 1 HaOII01eHUiH TOYHOCTBIO BEIPAXKATh CBOH MBICITH TipeseHTamiA, CIPABOTHbIS
B COOTBETCTBHH C 3aJa4aMH U TABIIHIILL
2022. cUCTEeMaTHU3aIus 1o

teme «O0mme
CBOMCTBA METAJIOBY

YCIIOBUSIMU KOMM YHUKaIIUH.

PerynsTuBHBIE: IpHHATHE U
COXpaHCHHE yIeOHOU 3aJadn.

ANTOpPUTMBI PeUIeHUs
pacueTHbIX 3a/a4.

IToBTOpenue §39-49,




yHp. B TeTp.

61 30.04. KonTpoabHasn Hayuarcsi: mpyUMeHSTh 3HAHUS, ITo3HaBaTenbHEIC: BEIOOP HanmboIee Kaprouku — 3aganus
2022. paGora Ne3 no Teme YMEHHS ¥ HABBIKH, MOTYYCHHBIE 3¢ (PEKTUBHBIX CIIOCOOOB PELICHHS Pa3HOro YPOBHSI
. TP U3Y4CHUH TEMbI 3a/1a4 B 3aBUCHMOCTH OT
«O01mmue cBoiicTBa o CIIOKHOCTH
KOHKPETHBIX YCIOBHH.
METAJLI0B» KOMMYHHKATHBHBIE: YMEHHE C
JIOCTaTOYHOM MOJIHOTON U
TOYHOCTBIO BBIPAXKATH CBOH MBICITH
B COOTBETCTBHH C 3aJ]a4aMU U MoBTopenne §39-49
YCIIOBUSIMUA KOMM YHHUKAIIHH. o st
PeryisiTuBHbBIE: IPUHAMATD U onpeaee
COXPaHATh y4eOHYIO 3a/1auy;
CaMOCTOSTECIIbHO BBIJACIATH U
(hopMHUPOBATH 11€JTh; COCTABIIATh
TUIaH U TI0CJIE0BaTENbHOCTD
JIEHCTBUI.
Ilaan ®akt | Paznen 3. Kparkuii 0030p BakHelIIMX OPraHu4vecKux BenecTn (74)
62 07.05. [TepBoHauaNbHBIC Hayuatesi: O6cyxnaTte ocHoBHbIEe | [lo3HaBaTedbHBIE: OCYIIECTBIISATH OgBnajieHue J1. oOpasiimsl opr.
2022. CBECHHS O CTPOCHHK | MOMIOEHNS TEOPHH CTPOCHHUA MOKMCK HY)XHOI UH(OpMalnK B CHCTEMON 3HAHHH | peipecTR, MOTENH
OpTaHHUYECKUX COoeqUHEHUN A.M. yueOHUKe, aTiace.
OpPraHu4eCKUuX .
Byrneposa Ilonyuar KoMMyHHUKAaTHBHBIE: YIUTHCS
BCHICCTB. BO3MOKHOCTD BBIPAKATh CBOU MBICJIH B §51 ¢.178
HAYYHUTbCS: 3AMMCHIBAT COOTBETCTBHH C 33]]a4aMH H
CTPYKTYpPHBIE (POPMYIIBI YCIIOBUSIMHA KOMM YHUKAIIHH.
OpraHU4eCcKHX BELIeCTB Ha PerynsiTuBHbBIE: IPOTHO3UPOBATH
pUMepe aIKaHOB pe3yJIbTaThl YPOBHS YCBOCHHE
M3y4aeMoro Matepuasa.
63 10.05. [IpenenbHbie 1 Hay4yarcs: O6¢yxnarh oTaenbHbiX | [1o3HaBaTENbHBIE: YMEHUE Osnanenue Mo enu, TaOIuIbI
2022 HETIPEIeTbHbIC MIpPEeCTaBUTENEH aTKaHOB (MeTaH, OpraHU30BBIBATH CBOIO CUCTEMOM 3HaHUU

YIJIEBOAOPOIBL. . JI.
0. Ne [3. 3nakomcmeo
c yeném, Heghpmoio,
nPOOYKmamu ux
nepepabomxu

9TaH, MporaH, OyTaH), UX
(usnuecKre 1 XUMHYECKHE
CBOICTBA, ONPEIEIICHUS
TOMOJIOTOB, TOMOJIOTHYECKOT'0 psiia
IMony4at BO3MOKHOCTH
HAYYUTbCSI: COCTABIISTH
CTPYKTYpHBIE (POPMYITBI ATKAHOB.
Hayuarcsi: CocTaBisTh
CTPYKTYPHYIO POpMYITy STHIICHA,
ero (pu3MYecKue U XUMHYECKHE
CBOICTBa, KAUYECTBEHHBIE PEAKIHN

JIeATENBHOCTh, BEIOUPATh CPECTBA
JUTSL peau3aliy Lee.
KoMmMyHUKaTHBHBIE: IPUHAMATD U
COXpaHATh Y4eOHYIO 3a/1a4y.
PerynstusHble: GpopmupoBaHne u
pa3BUTHE YMEHUN BECTH
CaMOCTOSITETIHHBIN TIOHMCK, OTOOD
WHPOPMAIIIHL.

852-53
c. 181




Ha HeTpeZieNbHBIC YTIIEBOIOPOBL.
IMony4at BO3MOKHOCTH
HAYYHTHCSI: COCTABIIATh
CTPYKTYpPHBIC ()OPMYITBI TOMOJIOTOB
STHIIEHA

64 14.05. Kucnoponaconepxkaiu Hayuaresi: O0cyxnaTh IIpenmerHbIe: aHATU3UPOBATD U OBnajeHue 1. cBO¥iCcTBa YKCYCHOM
2022. ¢ OpraHHYeCKHe onpezeNneHe ClIMpToB, OOLIYO oTOMpaTh HHPOPMAIIHIO; CHCTEMOF KHCIIOTEI
(hopmyny ciupTos, BBIIBKEHHUE THIIOTE3 U UX 3HaHUH.
COCIMHEHUS: CIIUPTHI, . )
(usmonoruyeckoe AeHCTBUE 000CHOBaHUE; MOCTPOCHHE
KapOOHOBBIC KUCIOTBL, | vieranona u yramoia Ha OpraHu3M | JOrMYecKOH LelH PacCykIeHHUIA. §55-57
CIIOKHBIE d(QUPHI, ToayuaT BO3MOKHOCTD KOMMyHHUKAaTHBHBIE: BHIOOP c. 189
JKHPBI, YTIICBOJIBI. HAYYMTbCSl COCTABIIATh YPABHEHUS | OCHOBaHMUN M KPUTEPHUEB C IENBIO
65 17.05. AMMEOKHCIOTEL peaKiyiii, XapaKTepu3yonx BBIJICIICHUSI TPU3HAKOB, YMEHHE C J1. cBoiicTBa Genka
CBOMCTBaA CIMPTOB TOYHOCTBIO BbIpaXaTb CBOU MBICIIU
2022. besku. Hayuarcsi: onpenensts GopMyibl B COOTBETCTBHHM C 3ajayaMu U § 58 c.198
MYPaBBUHOM U YKCYCHOH KUCIIOT, YCIIOBUSIMA KOMM YHUKALIAH.
HUMETDb MPEACTABIICHUE O CIIOKHBIX PGFYJ'IHTI/IBHLIC: TMPUHATUE U
a¢upax Hayuares: onpenensitb COoXpaHEeHHE y4eOHOU 3a1adu.
66 | 21.05. ITomumepsl. MOIeKYIAPHEIC oMyl Komnekiun
TJIFOKO3Bl, Caxapo3bl, Kpaxmalia,
2022
' LICJIJII0JIO3bI, KAUCCTBCHHYIO
PEaKIMIO Ha TIFOKO3Y U Kpaxmal, §54 c.187 IloBTOpenue
OHMOTOTHUECKYIO POJIb TITFOKO3HI U TE€MBI.
Caxapossl
67 24 .05. O06o0ammul ypok Hayuaresi: npuMeHsATh 3HaHUS, Ilo3HaBatenbHbIe: BEIOOp Hanbonee | IloBTopenue KapTouku — 3a1anus
2022 YMEHMSI U HABBIKU, IOJy4EHHbIE 3¢ PEKTUBHBIX CITOCOOOB PeIICHNUS OBJIa/ICHH PasHOTO YPOBHS
IIPU U3Y4EHUU TEMBI 3a7a4 B 3aBUCUMOCTHU OT CUCTEMOH CIOSKHOCTH
KOHKPETHBIX YCIIOBU. 3HAHUM.
KoMMyHUKaTUBHBIE: YMEHUE C
JOCTAaTOYHOH MOTHOTOH U
TOYHOCTBIO BBIPaKaTh CBOM MBICIIU
B COOTBETCTBUHU C 3a7a4aMu U IoBTOpEHHE TeMBI.
YCIIOBUSIMU KOMM YHUKAIMH.
PerynstuBHbIe: TPUHAMATE U Yup. B Tetp.
COXpaHSATh Y4eOHYIO 33139y,
68 O6o6mammﬂﬁ ypOK HOBTOpeHI/Ie Hpe3eHraum1, ClIpaBOYHBIC
OBJIAJICHUS TaGJII/IHBI.
CHCTEMOR ANTOpPUTMBI PeUIeHUs
3HaHI/Iﬁ PpacyCTHBIX 3aJ1a4.

IloBTOpEHHE







