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AHHOTaIMSI K padoyel mporpamMme

Ipeamer Xumus

Kuaacc 10

Cranpapr o1'0oC 000

KoaunuecTBo 1

YacoB B HeJIeJII0

KoanuecTBO 35

4acoB 3a Ioj

YpoBeHnb ba3zoBblii

Cpok 1ron

peaju3anuu

Kparkoe 1.Tema 1.Ilpeamert oprannyeckou xumuu. Teopus

coJepkaHue CTPOEHMS OPraHNYeCKUX coelMHeHni 2 yaca
2.Tema 2. YriaeBoaopoabl M UX NPUPOJIHbIE HCTOYHUKH
12yacoB
3.Tema 3. Kuciiopoa- u a3orcoaep:kaniue coeJMHEHUA
14 yacoB
4.Tema 4 Oprannuyeckasi XumMus 1 o01ecTBO 4 yaca
5. Tema 5 O0001mIeHHe U cUCTEeMAaTH3alUsl 3HAHUH 32
KYPC OpraHu4yeckoi xumuu 3 4yaca
B Ttom unciae BIIM «Xumusa miawoce» - 14 yac

Y4yeOHUK I'adpuensin O.C., Ocrpoymos U.I'., Cinagkos C.A.,

Xumus. 10 kiaacc; ydeOHUK /19
001eo0pasoBaTebHBIX Opranusanui-M.,
«IIpocBemenney, 2019




Iliianupyembie pe3y/ibTaThbl OCBOCHHUS Y4eOHOH NMPOrpaMMbl
JIMYHOCTHBIE: B IICHHOCTHO-OPUEHTAIMOHHON Chepe — YyBCTBO FOPIAOCTH 32 POCCUHCKYIO
XMMHYECKYIO HayKy, T'yMaHH3M, OTHOILIEHUE K TPYAY, LeIeyCTPEMIEHHOCTh; (popMUpOBaHUE
LIEHHOCTH 3JI0pPOBOr0 U Oe30macHoro o0pasa >KM3HH; YCBOCHHE MTPaBWJI HHAUBUAYAIbHOIO U
KOJIJIEKTUBHOT'O 0€30I1aCHOT'0 ITOBEICHUS B YPE3BbIUANHBIX CUTYALUSIX, YTPOKAIOIIUX KU3HHU U
3710pOBBIO JIIOJIEH;
B TPYJOBOM chepe — roTOBHOCTh K OCO3HAHHOMY BBIOODPY JajbHENIIeH 00pa3oBaTebHON
TPAEKTOPUH;
B MI03HABATEJIbHOW (KOTHUTUBHOW, MHTEIUIEKTYaIbHOM) cepe — yMEeHHE yIpaBisiTh CBOEH
MO3HABATEIBHON JEATETHLHOCTHIO .(DOPMUPOBAHHE OCHOB SKOJIOTHYECKON KYIbTYPHI,
COOTBETCTBYIOLLIEH COBPEMEHHOMY YPOBHIO IKOJIOTMYECKOTO MBIIIEHUS, Pa3BUTHE OIIbITA
9KOJIOTUYECKH OPUECHTUPOBAHHON PEIECKCUBHO-OIICHOUYHOMN U IPAKTUYECKOMN JACATEIHHOCTH B
KU3HEHHBIX CUTYalUsIX;
MeTtanpeameTHe: * HCIIOJIb30BAHNE YMEHUM U HABBIKOB PA3JIMYHBIX BUJOB [I03HABATEIBHON
NeSITeIbHOCTH, IPUMEHEHUH OCHOBHBIX METOJIOB M03HaHUS (CUCTEMHO-MH()OPMALMOHHBIN
aHaJIN3, MOJIEIIMPOBAHNUE) JIJIsI U3YUEHMSI PA3JIMYHBIX CTOPOH OKPY KaroLIEeH
JNENCTBUTEIBHOCTH; UCIIOJIB30BAHUE OCHOBHBIX MHTEIUIEKTYaIbHBIX ONIEPALIANA:
(dhopmynupoBaHUe TUIIOTE3, AaHAJIU3 M CHHTE3, CpaBHEHHUE, 0000IIIeHNEe, CHCTEMATH3AIIHS,
BBISIBJICHHE IPUUNHHO-CJIEICTBEHHBIX CBA3EH, TOMCK aHAJIOTOB;
* YMEHHE FeHEePUPOBATh UJEU U OIPENENISITh CPEICTBA, HEOOXOUMBIE [yl UX pealn3allly;
* YMEHUE ONPEEIIATh eI U 33a4u IeITeIbHOCTH, BBIOUPATh: CPEJICTBA peasn3alliy LeIu U
MIPUMEHSITh UX HA IPAKTHKE;
* HCIIOJIB30BAHME PA3IMYHBIX UCTOYHUKOB JUJIS TIOJIYYEHHUS XUMUYECKON
nH(pOpMalvY,TIOHUMaHNE 3aBUCUMOCTH COoZiepkKaHus U (popMbl IIpe/ICTaBIeHHUs HH(OPMAIIUU OT
LieJe KOMMYHHMKaAIUK U apecara.
PeryasituBubie YY/I:
CaMOCTOSTENIbHO OOHAPYKUBATh U (OPMYIHPOBATH yUeOHYIO MTPOOIEMY; ONpeNesITh
1eab y4eOHOM e TeIbHOCTH;BbIIBUTaTh BEPCUU PELICHUS MPOOJIeMbl; 0CO3HABATh KOHEUHbIN
pe3yibTaT, BHIOMPATh U3 MPEUIOKEHHBIX U UCKAaTh CAMOCTOSTEIBHO CPEJICTBA TOCTHXKEHUS
LI€JIM;COCTaBIIATh (MHANBUAYAIBHO WM B TPYIINE) TUIaH pelieHus mpoodieMbl;paboTas 1o IiaHy,
CBEPATH CBOU JICUCTBUS € LEIBIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH OIINOKU
CaMOCTOSITENIHO;B IMAJIOTE C YUUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITENIbHO BhIPAOOTaHHbBIE
KPUTEPHUHU OLICHKH.
ITo3znaBarenbuble YY /:
aHaJIU3UPOBaTh, CPABHUBATh, KJIaCCU(PULIMPOBATh U 0000IIATh (PAKTHI U SBICHUS.
BBISBIATE NPUYMHBI U CIEACTBHS IPOCTHIX SBIECHUN.OCYIECTBIIATh CPaBHEHUE,
KJIaCCH(PHKALINIO, CAMOCTOSTETILHO BBIOMpAsi OCHOBAHUS U KPUTEPUH [T YKa3aHHBIX
JIOTUYECKHUX ONEePalUil;CTPOUTD JOTHYECKOE PACCYKIECHUE, BKIIOYAOIEE YCTAHOBICHNE
IIPUYNHHO-CJIEICTBEHHBIX CBA3EH.CO3/1aBaTh CXEMAaTUUECKHE MOJEIIH C BBIJCICHUEM
CYIIECTBEHHBIX XaPaKTEPUCTHK 0OBEKTA.COCTABIIATH TE3UCHI, Pa3JIMUHbIE BUBI IJIAHOB
(IPOCTBIX, CIOKHBIX H T.I1.).NMPEOOPa30BHIBATH MH(POPMAIIUIO U3 OJHOTO BUIA B IPYTrOi
(TabsuIty B TEKCT U Mp.).yMETh ONPEEIATh BO3MOXKHbBIE HCTOUHUKN HEOOXOIUMBIX CBEICHHH,
MIPOU3BOIUTH MOMCK MH(OPMAINH,aHAIM3UPOBATh U OLIEHUBATH €€ JI0CTOBEPHOCTH
KommynukaruBubie YY /I:
CaMOCTOSITENIbHO OPraHNU30BbIBaTh Yu€OHOE B3aUMOICHCTBUE B TPYIIIE (ONPEAEATh
o01ue 11enu, pacpeneNaTh poid, 10roBapuBaThCs APYr CAPYTOM U T.[.).(opMyIHpOBATh
COOCTBEHHOE MHEHHE U MO3UIHI0, APT'yMEHTHPYET UX.OCYIIECTBIISATh B3AUMHBIA KOHTPOJIb U
OKa3bIBaTh B COTPYJHUUYECTBEHEOOXOJUMYIO B3aUMOIIOMOIIlb.OPIraHN30BbIBATh U IUIAHUPOBATh
y4eOHOE COTPYIHUYECTBO C YUUTENIEM U CBEPCTHUKAMH;
OTIpeNeNATh 1eTU U (PYHKIHUU YIaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS; INIAHUPOBATh
o0mme crnocoOb! paboThL;.OpaTh Ha ce0s1 HHUIIMATHBY B OPraHU3aLUU COBMECTHOTO JICHCTBHSA
(lenoBoe AMIEPCTBO);BIAIeTh MOHOJIOTMYECKON M TUAIOTHYecKoil popmamu peun B
COOTBETCTBUHU C
IrpaMMaTHYECKUMHU U CHHTAaKCHYECKUMU HOPMaMU POJHOTO S3bIKA;
IIpeameTrnble: 1) B mO3HABATENBHOM cdepe:a) qaBaTh ONPEACTICHUS N3YUYCHHBIM MTOHITHIM; 0)
OIMCHIBATh IEMOHCTPALIMOHHBIE U CAMOCTOSATEIBHO IPOBEACHHBIE DKCIIEPUMEHTBL, UCIIOJIB3YS



JUISI 3TOTO €CTECTBEHHBIN (PYCCKHM, POTHON) SI3BIK H SI3bIK XMMHUU;B) OOBSICHITH CTPOEHUE U
CBOICTBA M3yYCHHBIX KJIACCOB HEOPTaHUYECKUX U OPTAaHMUECKUX COSAMHECHUN; T)
KJ1accu(UIUPOBaTh U3YUYEHHBIE OOBEKTHI U ABJICHUS; 1) HAOIIOAATh JEMOHCTPUPYEMBIE U
CaMOCTOSITEIIEHO TPOBOIUMBIE OIBITHI, XUMUYECKHE PEAKILINH, TPOTEKAIOIINE B IIPUPOJIE U B
OBITY; €) HCCIIeI0BaTh CBOMCTBA HEOPTaHUUECKHUX U OPTaHUYECKUX BEILIECTB, ONMPEACIATh X
MPUHAIIICKHOCTD K OCHOBHBIM KJIACCaM COETMHEHUH; %K) 0000IIaTh 3HAHUSA U JIeNIaTh
000CHOBaHHBIE BBIBOJIbI O 3aKOHOMEPHOCTSIX U3MEHEHHUS CBOMCTB BEILIECTB; 3) CTPYKTYpUPOBAThH
yueOHy0 HH(OPMAIIHIO; 1) HHTEPIPETUPOBATH HHPOPMALIUIO, TTOJIYYSHHYIO U3 IPYTUX
HCTOYHUKOB, OLIEHUBATh €€ HAYUYHYIO TOCTOBEPHOCTD; K) OOBSICHATH 3aKOHOMEPHOCTH
MPOTEKaHU XUMUYECKHX Peakluii, TPOrHO3UPOBATH BO3MOXHOCTh UX MPOTEKaHHUs HA OCHOBE
3HaHMUI O CTPOCHUU BEIIECTBA U 3aKOHOB TEPMOIUHAMUKH;
) OOBSICHATH CTPOCHUE aTOMOB 3JIEMEHTOB | —4T0 NIEpHOJIOB C UCTIONB30BAaHUEM IJIEKTPOHHBIX
KOH(UTypaIyii aT0MOB; M) MOJIETTUPOBATh CTPOCHUE MPOCTEHIINX MOJIEKY HEOPTaHUYECKUX U
OpPTaHWYECKHX BEIIECTB, KPUCTAIJIOB;H) MPOBOJAUTH PACUETHI TI0 XUMUYECKUM (POpPMYyIIaM U
YPaBHEHUSIM;
0) XapaKTepU30BaTh N3yYCHHBIC TEOPHH;IT) CAMOCTOSTEIHHO T00BIBATH HOBOE JUISI CEOsI
XUMHYECKOE 3HaHUE, UCIIONb3Ys IS 3TOTO JOCTYITHBIE HCTOYHUKU UHpOpMAIuy; 2) B
[EHHOCTHO-OPUEHTAMOHHON c(hepe — MPOTHO3UPOBATH, AHATH3UPOBAThH M OIICHUBATH
TIOCIIEJICTBHS ITIs1 OKPY>KAIOIIEH cpe/ibl OBITOBOM U MPOU3BOJACTBEHHOM J1€ATEIbHOCTH YEJIOBEKa,
CBSI3aHHOM C TIepepabOTKOM BEIIeCTB; 3) B TPYI0BOH chepe — CaMOCTOSITENIHHO TJIaHUPOBATh U
MIPOBOJIUTh XUMUYECKHH SKCIIEPUMEHT, COOJII01ast paBuiia 0€30MacHOM paboThI C BeIECTBAMU
1 1a00paTOPHBIM 000PYAOBaHUEM;
4) B chepe puznyecKoil KyIbTypbl — OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABIEHUSIX,0KOTaX U
JPYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000pyJOBaHUEM

IIpenmMeTHbIMH pe3yJbTaTaMH H3Y4YCHHS TpeaMera «XUMHS» SBISIOTCS CIETYIONIUE
YMCHHS:
B pe3ysabrare uzy4yenusi XauMmuu Ha 02a30BOM YPOBHeE
BbInyCKHUK HAYYHMTCS :TIOHUMATh BRXKHEHIIINE XUMUISCKUE TIOHATHS: BEIIECTBO, XHMHYCCKUN
9JIEMEHT, aTOM, MOJIEKYJIa, XUMUYECKas CBSI3b, BAICHTHOCTh, CTENIEHb OKUCIICHUS, YTIIEPOTHBIH
CKeJeT, QyHKI[MOHAIbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS; OCHOBHBIC TEOPHH XHUMHUU:
XUMHYECKOHN CBSI3H, CTPOSHUS] OPraHUYECKUX BEIIECTB;BAKHEHUIIINE BEIIECTBA U MAaTEPUAIIBI:
yKCYCHasl KUCIIOTa, ME€TaH, dTHJICH, alleTWIeH, 0EH30JI, 3TaHOJ, XKHUPBI, MbLIa, TIIFOK03a, CaXapo3a,
Kpaxmall, KJeTuyaTka, 0eKd, HICKYCCTBEHHBIE U CHHTETHUECKHUE BOJIOKHA, KayuyKH, MIIACTMACCHI
Ha3bIBaTh U3yYCHHBIC BEIIECTBA 110 «TPUBHAIHHOIY HITH MEXKITYHAPOIHOW HOMEHKIIATYPE;
OTIPECIIATh: BAJICHTHOCTh U CTETICHh OKUCIEHUSI XUMUYECKUX DJIEMEHTOB, IPUHAJIC)KHOCTh
BEIIECTB K Pa3IMYHBIM KJIaccaM HEOPraHUYEeCKUX COCTMHEHUI;
XapaKTepu30BaTh: 3aBUCUMOCTh CBOICTB BELIECTB OT UX COCTaBa U CTPOCHUS, IIPHUPOTY
XUMHUYECKOHN CBSI3H, 3aBUCUMOCTh CKOPOCTH XUMHUECKON peaKIMK U MOJ0KEHUS XUMUYECKOTO
paBHOBECHS OT pa3IMYHBIX (PaKTOPOB;
BBITIOJHATH XUMUYECKHUI 3KCTIEPUMEHT MO PACTIO3HABAHUIO BaKHEHIIIMX OPraHMYECKUX
BEIIIECTB;
MIPOBOAUTH CAMOCTOSTEIbHBIN MOUCK XUMHUECKOH HH(POPMAIUH C UCIIOJIb30BAHUEM PA3IUYHBIX
MCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX M3/1aHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WNuTepHera); MCHOIB30BaTh KOMITBIOTEPHBIE TEXHOIOTHH JIs1 00pabOTKU U TIepeaun
XUMHAYECKON HH(OPMAITUH U ee MPECTABICHHS B Pa3INYHbIX (popMax.
COCTaBIISITh CTPYKTYPHBIE ()OPMYJIBI OPTaHUYECKUX BEIIECTB U3YUEHHBIX KJIacCOB, PACIIO3HATH
M30MEpHI IO CTPYKTYPHBIM (hOpMyJiaM, YpaBHEHUS] XUMHUECKUX PEAKIINHN, TOATBEPHKIAIOIINX
CBOICTBA U3yYEHHBIX OPTaHUYECKUX BEUIECTB, UX T'€HETUUYECKYIO CBSA3b, BAKHEHIIINE CIIOCOOBI
MOJTy4YEHHUs ; OOBSICHATH CBOMCTBA BELIECTB HA OCHOBE MX XUMHUECKOTO CTPOCHHS.
Pa3bACHATH Ha MPUMEPAX MPUYNHBI MHOTOOOpa3usi OPraHnYecKuX BEIECTB, B3AUMOCBSI3b
OpPTaHUYECKHUX U HEOPTaHMYECKUX COCIMHEHUH, MPUIMHHO - CJICACTBEHHYIO 3aBUCUMOCTh
MEX1y COCTaBOM, CTPOCHHEM, CBOMCTBAMH U MPAKTUYECKUM HCTIOIH30BAaHHUEM BEILIECTB.
BBITIOJTHATH MMPOCTEHIINE OTBITHI C OPTaHUYECKIMH BEIIECTBAMHE, PACIIO3HATH COSIMHEHUS U
MOJIMMEpHBIE MaTepuabl IO U3BECTHBIM MPU3HAKAM.
MIPOBOJIUTH PACUETHI 10 XUMHUECKUM (PopMyslaM M YpPaBHEHHUSIM C Y4aCTHEM OPTaHMYECKUX
BEIIIECTB.
MCTIOJIB30BATh MPUOOPETECHHBIC 3HAHUS M YMEHUS B IIPAKTHUECKON eI TETBHOCTH U
MMOBCETHEBHOM KU3HU JIJIs: OOBSICHEHUSI XUMHUECKHX SIBIICHUH, MPOUCXOIAIINX B IPUPO/IE,



OBITY ¥ Ha IPON3BOJICTBE; ONPE/ICICHNS BOSMOKHOCTH MPOTEKAHNS XUMHYECKUX TPEBPAIICHUH
B Pa3JIMYHBIX YCIOBHUSIX U OIICHKU HX MOCJIEICTBHN;

9KOJIOTMYECKH TPAMOTHOT'O MTOBEJCHHUS B OKPY KaIOIIEeH cpese;

OLICHKH BJIMSIHUSI XUMUYECKOTO 3arpsI3HEHHSI OKPYKAFOIICH Cpeibl HA OPraHNu3M YelIOBEKa
IpyTHe )KUBBIE OPTaHU3MBI;

0e3011acHOr0 0OpaIIeHUs ¢ TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMH, 1a00paTOPHBIM
o0opyIoBaHUEM;

MPUTOTOBIICHHS PACTBOPOB 33JaHHOW KOHIICHTPAIMH B OBITY M Ha MPOU3BO/ICTBE;
KPUTHUYECKON OI[EHKH JIOCTOBEPHOCTH XUMHUYECKOI HHPOPMAINH, TOCTYNAIOIIEH U3 pa3HBIX
HCTOYHHKOB.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCS:

UCII0JIb30BATh METOIbI HAYYHOTO O3HAHMS TP BBIMOJIHEHUH ITPOCKTOB U y4eOHO-
MCCIIeIOBATENLCKHX 3a/1a4 XUMHYECKOI TeMaTHKH;

MPOTHO3UPOBATh CTPOCHHUE M CBOWCTBA HE3HAKOMBIX OPraHUYECKUX BEIECTB HA OCHOBE
aHaJIOTHH;

yCTaHaBJIMBATh B3aUMOCBSI3U XUMHUH C TIPEJIMETAMU T'YMaHUTAPHOTO LIUKIIA;
apryMEeHTHPOBATh €MHCTBO MUPA BEIIECTB YCTAHOBICHUEM I'€HETHYECKOM CBSA3U MEXKITY
HEOPraHUYECKUMH U OPTraHUYCCKUMHU BEIICCTBAMH;

XapaKTepHU30BaTh CTAHOBJICHUE HAYYHOU TEOPUH HAIIPUMEPE OTKPBITUS TEOPHH XUMHYECKOTO
CTPOCHHSI OPraHMYECKHUX BEIICCTB;

MOHUMATh III00ABEHBIE TPOOIEMBL,CTOSIIHIE TIepe/T
4eJI0BEYECTBOM(IKOJIOTHIECKUE, Y HEPTeTHUCCKHE.CHIPhEBBIC U MPEIAraTh MyTH UX PELICHUSI.



Kpurepuu 1 HOpMbI OlIeHKHU 3HAHUI 00y4YAKOIIMXCH

Pesynbrathl 00y4eHHs] XMMHH JOJIKHBI COOTBETCTBOBATH OOLIMM 3ajauaM MpeaMeTa U
TpeOOBaHUSAM K €T0 YCBOCHHIO.

Pesynbratel OOyueHHUS OLIGHHMBAIOTCS MO MATHOAIbHOW cucteme. llpu  omenke
YUUTBHIBAIOTCS CIICTYIONINE KAYECTBCHHBIE MTOKA3ATEIM OTBETOB:

e r1yOMHA (COOTBETCTBUE U3YYECHHBIM TEOPETUICCKUM OOOOIICHUSAM);

® OCO3HAaHHOCTh (COOTBETCTBHME TpeOyeMbIM B MpOrpaMMe YMEHHSIM MPUMEHSIThH

HOJYYECHHYIO HH(POPMAIIHIO);

® TMOJHOTA (COOTBETCTBUE 00BEMY IPOTPaMMBbI U HHGOPMALIUN YUECOHHKA).

[Ipu olleHKEe YYWUTHIBAIOTCS YHUCIO M XapakTep OWIMOOK (CYIIECTBEHHBbIE WIH
HECYILECTBEHHBIE).

CymiecTBeHHBIE OMMOKHU CBSI3aHBI C HEAOCTATOYHON TITyOMHON M OCO3HAHHOCTHIO OTBETA
(HampuMep, YUEHUK HEMPABIIIBHO YKa3aJl OCHOBHBIE MIPU3HAKY MTOHSTHH, SBICHUH, XapaKTepHbIE
CBOICTBa BEIECTB, HEMIPABUIHHO C(OPMYIUPOBAI 3aKOH, MPABUJIO U T.NI. WIM YUYEHUK HE CMOT
MPUMEHHUTh TEOPETUYCCKUE 3HAHUS I OOBSICHCHUS W TPEJCKA3aHUs SBICHHUMA, YCTAHOBICHUS
MIPUYMHHO-CJIEICTBEHHBIX CBA3€H, CpaBHEHUS U KJIACCU(UKALIUY SBJICHUH U T. I1.).

HecymiecTBeHHBIE OMMOKHA OMPEIEISIIOTCS HETOTHOTOW OTBETa (HAmpuUMep, YITyIICHHE
U3 BHJAa KaKoro-mu0o HexapaKTepHOro (hakTa MpU OMUCAHUM BellecTBa, mpoiecca). K Hum
MO>KHO OTHECTH OTOBOPKH, OTHCKH, JOMYIICHHBIC 10 HEBHUMATEIHLHOCTH (HAIpuMep, Ha JIBa U
Oojee ypaBHEHUS peaklUil B MOJHOM MOHHOM BHJE AOIYIIEHA OAHa OIMOKa B 0003HAUYECHUU
3apsijia UOHa).

PesynbraTtel OOyueHHUs MPOBEPSAIOTCS B MPOLIECCE YCTHBIX M TNMHCHMEHHBIX OTBETOB
YUaIIUXCs, @ TAKKE MTPH BBITIOJTHEHUH HMH XUMHYECKOTO YKCIIEPUMEHTA.

OuneHka TeopeTHYeCKMX 3HAHUH

OT1MeTKa «5»: OTBET MOJIHBIN U IPaBUJIbHBIA HA OCHOBAaHWU U3YYEHHBIX TEOPHUI;
Marepuag H3J0KE€H B OINPECICHHOM JOTUYECKOW TOCIE0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;
OTBET CaMOCTOSITCIIbHBIN.
OTMeTKa «4»: OTBET MOJIHBIN U IPaBUJIbHBIA HA OCHOBAaHWU U3YYEHHBIX TEOPHI;
Martepuas U3JI0KEH B OMPEACIICHHON JIOTMUECKOM MOCIIeI0OBATEIbHOCTH, MIPU 3TOM JIOMYIIEHBI
JIBE-TPU HECYIIECTBEHHbIE OIIMOKH, UCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEJIS.
OT1merka «3»: OTBET MOJHBIM, HO MPU ITOM JOMYyIIEHA CYIIECTBEHHAsl OMIMOKA WJIM OTBET
HETIOJIHBIN, HECBSA3HBIM.
OT1meTka «2»: TIpU OTBETE OOHAPYKEHO HEMOHUMAHWE YYAIIUMCS OCHOBHOT'O COJEpXKaHUS
yueOHOro mMaTepuaia WIH JONYIIeHbl CYIIECTBEHHbIE OIIMOKH, KOTOPBIE ydallluics HE MOKET
WCIIPABUTD MPU HABOSIIMX BOMIPOCAX YUUTEIIS.
OtMmeTka «1»: OTCYTCTBUE OTBETA.

Ounenka YKCIepUMEHTAJbHBIX YMEHHI

OreHka cTaBUTCS Ha OCHOBAaHMM HAOJIOACHHUS 33 y4allMMCS M MHCbMEHHOI'O OTYETa 3a
pabory.
Otrmerka «5»: paboTa BBIIOJHEHA TOJMHOCTBIO W NPABWIBHO, CHENaHbl IpaBHJIbHbIC
HaOJIFO/ICHNS ¥ BEIBOJIBL;
HKCHEPUMEHT TMPOBEJICH IO IUIaHy C YYETOM TEXHHMKH Oe30IacHOCTH M MpaBuil paboThl C
BEIIIECTBAMH U 000PYI0BaHUEM;
MIPOSIBJICHBI OPraHU3aLMOHHO-TPYIOBBIE YMEHUs (IIOJAEPKUBAIOTCS YUCTOTa pabouero Mecra u
MOPSIIOK Ha CTOJIE, SKOHOMHO HCIIONB3YIOTCSl PEaKTHBBI).
OtMmeTka «4»: paboTa BBINOJIIHEHA MTPABUIIBHO, C/ICJIaHbl IIPABUIIbHBIC HAOIIOCHUS U BBIBOJBI,
HO IIPY 3TOM SKCIIEPUMEHT MPOBEICH HE TOJHOCTHIO MIIH JOIMYIICHBI HECYIIECTBEHHBIE OMINOKH
B paboTe C BELIeCTBAMU U 000PYIOBAHUEM.
Otmerka «3»: paboTa BBINOJIHEHA NPAaBHIBHO HE MEHEEe 4YeM HAaloJOBUHY WIHM JOMYyIICHA
CyIIeCTBEHHass OIMOKa B XOJ€ SKCIEPUMEHTa, B OOBICHEHWH, B O(OpMIIEHHUH DPAaOOTHI, B



COOJIIOICHUH TIPABMJI TEXHUKH O€30MacHOCTH MpU pabOTe C BEIIECTBAMH M O0OOPYTOBAHUEM,
KOTOpasi UCIIPABIISETCS IO TPEOOBAHUIO YUUTEIIS.

OtmeTka «2»: nomyieHbl aBe (M OoJiee) CYIIECTBEHHBIC OMIMOKK B XOJI€ IKCIICPUMEHTA, B
0o0BsicHeHUH, B O(OPMIICHUH DPAOOTHI, B COOJIIOICHUU MPABWI TEXHUKUA OE30MACHOCTH IPHU
paboTe ¢ BemecTBaMH U 00OPYAOBAaHUEM, KOTOPHIC YYAIMICS HE MOXET HCIPABUTH JaXe IO
TpeOOBAHUIO YUUTEIIS.

OtMmeTka «1»: paboTa He BBINIOJIHEHA, Y YUaIIErocsl OTCYTCTBYIOT SKCIIEPUMEHTAIBHBIC YMCHUSI.

OuneHka yMeHMi peliaTh IKCNePUMEHTAJbHbIE 3a1a4H

OTtMeTKa «5»: TUIaH pellieHus: COCTABJICH MPaBUIIbHO;
IPAaBUJIBHO OCYILIECTBIIEH [10100p XUMUYECKUX PEAKTUBOB U 000PYyI0BaHMUS;
JTAHO TOJIHOE OOBSICHEHUE U ClIeTaHbl BBIBOIBL.
OtMeTKa «4»: IUIaH pPEILIeHUs] COCTABJICH IIPaBUIIbHO;
IPaBUJIBHO OCYIIECTBIEH MOA00P XWMHUYECKHMX pPEAaKTHBOB W OOOpYyIOBaHHS, IPH STOM
JOTMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUH U BBIBOJIAX.
OT1MmeTka «3»: IJIaH PELICHMS COCTABIICH IPaBUIIbHO;
NPaBWIBHO OCYIIECTBICH MOAOOp XMMHYECKHMX PEaKTHBOB W OOOpYIOBAaHHWS, HO JOIyIEHA
CyILIeCTBeHHasl onrOKka B 0ObSICHEHUU U BBIBOJAX.
OtMmeTrka «2»: nonyuieHsl ABe (1 60jee) CylecTBeHHbIE OIIMOKH B IJIaHE pelleHus, B noadope
XMMHUYECKHX PEaKTUBOB U 000PYA0BaHUsI, B O0BSICHEHUH U BBIBOAAX.
OtMmertka «1»: 3aaua He pelIeHa.
OueHka ymMmeHuil peliaTh pacueTHbIe 3a1a4M

OtrMerka «5»: B JIOTHYECKOM pACcCYy)KJIEHHU M pEIIeHHH HeT OmMOOK, 3ajaya pelieHa
paIMoHaIbHBIM CIIOCOOOM.
OTMeTKa «4»: B JIOTUYECKOM PACCYKACHUH U PEIICHUN HET CYHIECTBEHHbIX OMIMOOK, HO 3a/Ja4a
pelIeHa HepaMOHATBHBIM CIIOCOO0M HITH TOMYIIECHO He 60Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.
Otrmerka «3»: B JIOTHUECKOM pAcCY)KJIEHHU HET CYHIECTBEHHBIX OMIMOOK, HO JOmylieHa
CYHICCTBCHHAA OH_II/I6Ka B MAaTCMATHUYCCKUX pacyCTax.
OTMeTKa «2»: UMEIOTCS CYIIECTBEHHbIE OUTMOKH B IOTHYECKOM PACCYXkKICHUU U PELICHUH.
OT1meTka «1»: 3a7a4a He pellIeHa.

OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

OT1meTKa «5»: OTBET MOJHBINA U TPABUIIHHBIN, BO3MOYKHA HECYIIIECTBEHHAs OIIMOKa.
OTMeTKa «4»: OTBET HETOJHBIN WK TOMYIIEHO HEe 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
OtMmeTtka «3»: paboTa BBIIIOJIHEHA HE MEHEe YeM HaIlOJIOBUHY, TOMYILIeHa OJHA CYIIECTBEHHAs
omMOKa M JIBe-TPU HECYIIECTBECHHBIE.
Ormerka «2»: paboTa BBINOJHEHA MEHEE YE€M HAlOJOBUHY WU COJIEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OMIHOOK.
O1metka «1»: paboTa HE BHITIOJIHEHA.

[Ipu oleHKE BHIMOTHEHHSI MUCHMEHHOW KOHTPOJILHON paboThl HEOOXOAMMO YYHTHIBATH
TpeboBaHus eAMHOTO OopdhorpaduIecKoro pexuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJBHYIO Pab0OTy KOPPEKTHPYET MPEIIICCTBYIONINE OTMETKI
3a 4e€TBEPTh, MOIYTOJUE, TOI.



COILEPKAHUE ITPOI'PAMMBI
1.Tema 1.Ilpeomem opzanuueckoii xumuu. Teopus cmpoenus opzanuueckux
coedunenuil 2 yaca

[Ipenmer opranuueckoit xumuH. OCOOEHHOCTH CTPOCHHS U CBOMCTB OpPraHMYECKHUX
COEJIMHEHUI. 3HAUE€HUE U POJIb OPTaHUYECKOW XMUMHUU B CUCTEME ECTECTBEHHBIX HayK B JKHU3HH
oOmiectBa. KpaTkuii ouepk UCTOpHH Pa3BUTHUSI OPraHUUYECKON XUMUHU.

OcHoBHble NION0XKEHUS Teopun cTpoeHust A.M. bytneposa. [Ipennocsuiku co3nanus
teopuu. [IpeacraBnenue o Teopun TUIIOB U pagukaioB. Padoter A. Kekyne. Xumuueckoe
CTPOEHHUE U CBOMCTBA OPraHUYECKUX BellecTB. M3omepus Ha mpuMepe OyTaHa U u300yTaHa.
DIIEKTPOHHOE 00J1aK0 U OpOUTANIh, UX (OPMBI: S U P. DIEKTPOHHBIE U DJIEKTPOHHO-Tpaduueckue
(dbopMyIBI aTOMa yriiepoJa B HOpMaJIbHOM U BO30YKAEHHOM cocTosiHUAX. KoBaneHTHas
XMUMHUECKasl CBsI3b, €€ MOJIIPHOCTh M KpaTHOCTh. Bogopoanas cBs3b. CpaBHEHHE OOMEHHOTO U
JIOHOPHO-AKIIENITOPHOTO MEXaHU3MOB 00pa30BaHUsI KOBAJICHTHOH CBA3HM.BajeHTHBIE COCTOSHUS
aToma yriiepojaa. Buasl rubpuanzanuu: sp3-rudpunuzaius (Ha IpruMepe MOJIEKYJIbl METaHa),
Sp2-rubpuansanus (Ha mpuMepe MOJICKYJIbl 3TUIICHA), Sp-THOpUAN3aLus (Ha IpUMeEpe MOJIEKYIIbI
aneTuiieHa). ['eoMeTpust MOJIEKys paCCMOTPEHHBIX BEIIECTB U XapaKTEPUCTHKA BUJIOB
KOBAJIGHTHOH CBsI3U B HUX. Kimaccudukanus opraHMuecKuX COeMHEHUH 110 CTPOSHHIO
yraeponHoro ckenera.Homenknarypa tpuBnanshas u MIOITAK. TTpuanmmner o6pa3oBaHus
Ha3zBaHuM opranndeckux coegunHenuit no MIOITAK. Buasl nzomepun B opraHM4ecKol XUMHM:
CTPYKTYpHasi U IPOCTPAHCTBEHHAsI. PA3HOBUHOCTH CTPYKTYpPHOH H30MEpPHUU: U30MEpUs
«YTJIEPOTHOTO CKEJIETay, U30MEPHUs OJIOKEHHUS (KPaTHOU CBSI3U M (DYHKIIMOHATLHOU TPYIIIBI),
MEKKJIacCOBast U30MepHsi. Pa3HOBUIHOCTH MPOCTPAHCTBEHHOM n3omepun. Onruueckas
M30Mepus Ha IpUMepe aMHUHOKHUCIIOT. Perienune 3a1a4 Ha BBIBOJ (hOPMYIT OpTraHUYECKUX
COCIUHEHUH.

2.Tema 2. Yeneeo0opoowt u ux npupoonwvie ucmounuxu 12uacoe
[onsitue 06 yraeBomopoaax. [lpupogHsie HCTOYHUKH yriieBoAopooB. Hedtsb u ee
MIpOMBIIIIEHHAs TepepadoTka. @pakMOHHAs IEPETOHKA, TEPMUUYECKUI U KaTaJTUTHYECKUN
KpekuHr. [IpupoHbIil ra3, ero coctaB U NPaKTUYECKOE UCTOIb30BaHue. KaMeHHBIN yrods.
KokcoBanue kaMEHHOTO yIiIsl.

Anxansl. 'omonorudeckuii psin u obmas hopmyna ankanoB. CTpoeHHEe MOJIEKYNbl METaHa
U Ipyrux ajkaHoB. V3oMepus 1 HOMEHKIaTypa ajkaHoB. Pu3nueckue U XMMUUYECKUE CBOWCTBA
aJIKaHOB: PEaKLUU 3aMEeUICHUs,



TOPEHHUE AJIKAHOB B PA3JINYHBIX YCIOBUAX, TEPMUUECKOE PA3JIOKECHHE ATKaHOB, N30MEPHU3aLs
ankaHoB. [IpuMeHeHne ankaHoB. MexaHN3M peakluy paJuKaabHOTO 3aMEILEHUs, €T0 CTauu.
[IpakTHyeckoe KCMoJIb30BaHUE 3HAHUI 0 MeXaHHU3Me (CBOOOIHOPAMKAIEHOM) PEeaKIiH B
MpaBUJIaX TEXHUKH O€301TaCHOCTH B OBITY U Ha MPOU3BOACTBE. [IpOMBIIITICHHBIE CTTOCOOBI
MOJTyYEHHUs: KPEKHHT aJIKaHOB, (PAKIIMOHHAS [IEPErOHKA HEPTH.

Ankenbl. ['omonorndeckuii psa u obmas Gopmyna ankeHoB. CTpoeHHE MOJEKYJIbl STHIIEHA U
IPYTUX aJIKeHOB. M3omepus ajkeHOB: CTPYKTypHas M IpOCTpaHCTBeHHas. HoMmeHknarypa u
¢u3nyeckne cBoiicTBa ankeHOB.  [losyueHHE STHIICHOBBIX YIJIEBOJOPOJOB M3 aJKaHOB,
raJloreHaJIkaHOB, CNUPTOB. Peakiuu npucoeauHeHus (TrMApUpoBaHKUE, MMIPOrajJoreHUpOBaHUE,
raJIOrTeHHPOBaHUE, TUuApaTanys). Peakiuy okucieHus 1 noJuMepu3aluu ajakeHoB. [Ipumenenue
AJIKEHOB HAa OCHOBE UX CBOMCTB

Anxunbl. ["'omonornueckuit psig ankunoB. Oo6mas dpopmyna. CTpoeHUE MOJEKYIBI alleTHIICEHA U
Opyrux ankuHoB. WM3omepus ankuHoB. HoOMeHKiaTypa aneTWIEHOBBIX YIJIEBOJIOPOOB.
[lonydyeHue amKWHOB: METAaHOBBIA M KapOWIHBIA crocoObl. Pu3nveckne CBOWCTBA AIKHHOB.
Peakuyu  npucoenMHEHUsA: TaJIOTEHUPOBAaHME, T'HAPUPOBAHUE, T'MIPOraJIOT€HUPOBAHHUE,
ruapataius (peakuus Kydeposa). Jlumepuzauus u TpumepusalusaJkUuHOB. B3zaumonelictue
TEPMHUHAJIBHBIX AJIKUHOB C OCHOBaHUAMU. OkucieHue. [IpumeHeHne aakuHOB.

Juensl. CTpoeHre MOJIEKYI, U30MEpUs 1 HOMEHKIJIATypa ajikaJueHoB. PU3NYECKUE CBOMCTBA,
B3aMMHOE  paCIOJIO)KEHUE MH-CBA3CH B  MOJIEKYJaX aJKAaJWEHOB: KyMYJIHPOBAHHOE,
COMPSKEHHOE, H30JIupoBaHHOE. OCOOEHHOCTH CTPOCHHS CONPSIKEHHBIX aJKaJHEHOB, HX
MIOJIy4ECHHUE.

AHanorvs B XMMHMYECKHX CBOWCTBAaX aJKEHOB M ajkaaWeHOB. [losmmMepusanus aakaIveHOB.
Harypanbublii W cuHTeTHYeCKMH Kayuyku. Bynkanuzamus kaydyka. Pesuna. PaGoTb
C.B.JIeGeneBa, 0COOEHHOCTH pEaKIUW MPUCOSTUHEHUS K alIKaJMeHAM C COIPSHKCHHBIMH -
CBA3SIMU.
[uknoankansl XUMHUYECKHME CBOMCTBA IUKIOAIKAHOB: TOPEHUE, PAa3JI0KEHUE, PaIUKAIBHOE
3amMenieHue, nzomepuzaius. OcoOble CBOWCTBA LIUKJIONPONAHa U IUKI00yTaHa.
Apensl. benzon kak npeacraButens apeHoB. CTpoeHHE MOJEKYJIbI O€H30J1a, CONPSIKCHHE TTH-
cBsizeil. [lomyuyenue apeHoB. Pusmueckue cBoicTBa OeH3ona. Peakuuum 31eKTpodUIBLHOrO
3aMelleHusl ¢ yyacTHeM OeH30ja: rajJoreHMpoBaHUE, HUTPOBaHHE, ajKuinpoBaHue. CrocoObl
nony4yenus. [Ipumenenue GeH30J1a U €ro TOMOJIOTOB.
IIpakTuyeckas padoraNel «KadecTBeHHBIN aHAIN3 OPraHUYECKUX COCIUHEHNN.» WIH

3.Tema 3. Kucnopoo- u azomcooepicaujue coeounenusn 14 uacoe
Crnuptsl. CocTaB 1 KiaccuuKalys CupToB (10 XapakTepy YriieBOAOPOIHOTO paJuKaia 1 1o
aTOMHOCTH), HOMEHKJIaTypa. V3omMepus ciupToB (IOJI0XKEHUE THAPOKCUIIBHBIX TPYIIL,
MEXKKJIACCOBas, «yIJIEPOAHOTO cKeneTa»). Pu3nueckue cBONCTBAa CHUPTOB, UX MOTY4YEHUE.
MesxMoneKysipHas BOIOpOoIHas cBsi3b. OCOOEHHOCTH JIEKTPOHHOIO CTPOCHHUS MOJIEKYIT
CHUPTOB. XMMUYECKHE CBOMCTBA CIUPTOB, 00YCIIOBJIEHHBIE HATMUYUEM B MOJIEKYJIaX
THJIPOKCOTPYIIL: 00pa30BaHUE aKOTOJISTOB, B3AUMO/ICHCTBUE C ralOTeHOBOIOPOIAMH,
MEXXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJISIpHas AeTUApaTalus, STepuuKaIys, OKUCICHUE U
JeruapupoBaHue cnupToB. OCOOEHHOCTH CBOMICTB MHOT'OATOMHBIX cUpTOB. KauecTBeHHas
peaknys Ha MHOTOaTOMHBIE CIIMPTHL. BaxkHemme npecTaBUTEN! CIUPTOB: METAHOJ, 3TAaHOJI,
STUJICHIJIUKOIb, TIuLepuH. OU3noIornueckoe 1eUcTBUE METAHOJIA U 3TaHoJ1a. PaccMoTpenue
MEXaHU3MOB XUMUYECKUX PEAKLUH.

@enonpl. CTpoeHHe, M30MEpHs, HOMEHKIATypa (EeHOJOB, MX (PU3MUYECKHE CBOWCTBA U
nojrydeHue. XuMudeckue cBoicta GpenosoB. KucinotHsle cBoiicTBa. BzanumHoe BiIMsHUE aTOMOB
U TPYII B MOJIEKYJIaX OpraHUYEeCKHX BellecTB Ha npuMmepe (enomna. Ilonukonaencanus gpenomna
¢ popmansaernom. Kauectsennas peakuus Ha penoin. [Ipumenenue denona.

Anpneruasl u KeTtoHbel. Kiaccudukamms, CTpoeHHE WX MOJEKYN, H30MEpHs U
HoMeHKJaTypa. OcoOeHHOCTH CTpoeHus  KapOoHWIbHOW rpynnbl. dusnyeckue cBoiicTBa
dopmanpaieTnia U €ro roMoJIOTOB. XHMMHUYECKHE CBOMCTBA ajibJIETHIIOB, OOYCIIOBICHHBIE
HaJIW4YMeM B MOJEeKyle KapOOHWIBHOM Tpynmbel aroMoB (TMAPUPOBAaHHE, OKUCJICHHE
aMMUA4YHBIMH pacTBopaMu okcujga cepebpa u rugpokcuna meau (II)).  [Ipucoenunenue
CUHMJIBHON KUCJIOTHI U OucynbpuTa HaTpus. KauecTBeHHbIE peakluy Ha anbpaerujsl. Peakuus
MOJIMKOHeHcanuu Genona ¢ popmanbaeruaoM. OcoOEHHOCTH CTPOCHHS U XUMHUECKUX CBOWCTB
KETOHOB. B3anMHOe BiIMsIHME aTOMOB B MOJIEKYJaxX. |'aJoreHupoBaHue anbAEruoB U KETOHOB
10 MOHHOMY MEXaHU3MY Ha CBETY.



KapGonoBeie kucinotrel. CTpoeHHWE MOJEKYJ KapOOHOBBIX KHCJIOT M KapOOKCHIBHOU
rpynmnel.  Knaccudukanus M HOMEHKJIATypa KapOOHOBBIX KHCIIOT. (DHU3MUecKHe CBOICTBa
KapOOHOBBIX KHCJIOT M MX 3aBUCHUMOCTb OT CTpOEHHUs Mojekyid. KapOoHOBble KHMCIOTHI B
npupone. buonormueckas ponap KapOOHOBBIX KHMCHIOT. OOlIue CBONCTBA HEOPraHUYECKUX U
OpPraHMYECKUX KHUCIOT (B3aUMOJCHCTBHE C METaUIaMU, OKCHAAMU METaIOB, OCHOBaHHSIMH,
colsiMH). BrusiHME yrieBOZOPOAHOTO pajuKana Ha CHIIy KapOOHOBOM KHCIOTHL. Peakius
TepupHUKaLMU, YCIOBUS ee IpoBeaeHus. OTAeIbHbIE IPEICTaBUTEIN KUCIIOT.

Cnoxunbie >¢upsl. CTpoeHHE CIOXHBIX 3(UPOB, H30MEpHUs (MexkiiaccoBasi U
«yriaeponHoro ckeieray). HomeHknatypa cnoxsbelx 3¢upoB. OOpaTuMocTh peakuuu
STepUPHUKAIIH, TUIAPOIIN3 CIIOKHBIX 3(DUPOB.

JKupsl - ciaoxHbIe 3¢pUpbl TIUIEpUHA U KApOOHOBBIX KMCIOT. COCTaB U CTPOCHUE MOJIEKY
xupoB. Knaccudukanus xupoB. OMbIICHUE )KUPOB, MOIYy4eHHE MbuIla. Mbla, 00BSICHEHHE HX
Momomux cBoMCTB. JKupbl B mpupoje. buonornueckas ¢ynkuus sxupoB. Ilonstue o6 CMC.
O0swsicHenne Moroumx cBoicTB Mbuia 1 CMC.

VYrineBoasl. DTUMOJIOrUS Ha3BaHUsA Kiacca. MoHO-, nu- n noaucaxapunasl. [Ipencrasurenu

KaXI0M rpynnel. buosormueckas poib yriaeBoAoB. VX 3HadyeHWe B JKM3HU 4YEIOBEKa U
oO1miecTBa.
Momnocaxapuabl. x knaccudukanus. ['ekco3sl u ux npeacraButend. [oko3a, ee puzndeckne
CBOICTBA, CTPOCHHE MOJIEKYNBl. 3aBUCHUMOCTb XMMMYECKHX CBOMCTB TJIIOKO3bl OT CTPOCHHUSA
Mouiekynbl. B3aumoneiictBue c¢ rugpokcugom wmeau(ll) mpu komHaTHOM TemmepaType U
HarpeBaHWM, 3TepuduUKanus, peakius «cepeOpsiHOro 3epkajna», TuapupoBaHue. Peakuuu
OpO’KEeHHUS [IFOKO3bl: CIUPTOBOr0, MOJIOUHOKHCIIOTrO. ['11t0K03a B pupoae. buonoruueckas ponp
0Ko3bl. IIprMeHeHune Tioko3sl Ha OCHOBE €€ CBOMCTB. (DpyKTO3a Kak M30MEP IUIIOKO3BI.
CpaBHEHUSI CTPOEHHUS MOJIEKYJI U XUMUYECKUX CBOMCTB TIJIIOKO3bl M (pYKTO3bl. PpyKTO3a B
IPUPOJIE U €€ OUOJIOrHUYEeCcKas poib.

Hucaxapunsl. Ctpoenue, oOmas ¢opmyna u mpeactaButenu. Caxaposa, JaKTo3a,
MajibTO3a, MX CTpPOCHHE U Ouonoruyeckas posib. I'maponus nucaxapunos. [IpomblineHHOE
MOJIy4Y€HHUE caxapo3bl U3 MPUPOJTHOTO CHIPhSI.

[Nonucaxapuapl. O6mas GopMmyna U NPEACTaBUTENN: JEKCTPUHBI M TJIMKOTEH, Kpaxmall,
LeJo03a  (CpaBHUTENbHAS XapakTepucThka). Dusuyeckue CBOICTBa MOJUCaXapUI0B.
XUMUYECKUE CBOWCTBA MoaucaxapuaoB. ['uaponns nonmucaxapunos. KauecTBeHHast peakuus Ha
kpaxmai. [lonucaxapunapl B mpupoje, ux 6uosorudeckasi posb

Awmunbl. Onpeznenenue amuHoOB. CrtpoeHue amuHOB. Kiaccuduxanms, usomepuss u
HOMEHKJIaTypa aMHUHOB. Anudarudyeckue MU apomaThueckue amuHbl. AHWIMH. [lomyuenue
aMHHOB: aJKWIMPOBAaHHE aMMHaKa, BOCCTAHOBJIEHHME HHUTPOCOCIUHEHUH (peakuus 3WHHHA).
@u3n4ecKue CBOMCTBA aMHHOB. XMMUYECKUE CBOMCTBA AMHHOB: B3aMMOJCHCTBHE C KMUCIOTAMHU
1 BoAoW. OCHOBHOCTh aMHUHOB. | OMOJIOrMYECKUIl psJl apOMaTUUECKUX aMUHOB. AJIKWJINPOBAHNE
U alWJIMPOBAaHHWE AMMHOB. B3anMHOE BIMAHHE aTOMOB B MOJIEKyJaxX Ha NPUMEPE aMMHUAKa,
annpaTHUeCKuX ¥  apOMaTHYECKMX aMUHOB; aHWJIMHA, O€H30J1a M  HUTPOOEH30IA.
AMUHOKHCIOTBI. COCTaB U CTPOCHHE MOJEKYJT aMHUHOKHUCIOT, W30MEpUHU. [[BOWCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHUCIIOT M €€ NpUYMHBL. B3anMopelicTBUe aMUHOKHUCIIOT C
OCHOBAaHMSAMH, 0Opa30BaHUE CIIOKHBIX 3(pupoB. B3anmmozaelcTBue aMHUHOKUCIOT C CHJIBHBIMHU
kuciaotamu. OOpa3oBaHHE BHYTPUMOJEKYISPHBIX cosieidl. Peakuuss MONMKOHAEHCAIMH
AMUHOKHCIIOT.

benku - mpuponusie Ouomnonumepsl. [lemTuaHas rpymnma aToMOB W MENTHUIHAS CBS3b.
Ilentuasl. IlepBuuHasi, BTopuuHas M TPETHYHAs CTPYKTypbl OeikoB. XMMHUYECKHE CBOMCTBa
OENKOB: TOpeHHe, eHaTypallys, THAPOIN3, KaUeCTBEHHbIE peakunu. buonorunueckue GyHKIUU
O0enkoB. 3HaueHHe OenkoB. YeTBepTHUHas CTPYKTypa OEJIKOB Kak arperainus OEIKOBBIX M
HEOENKOBBIX MOJIeKyNl. ['nmoGanbHas mpobiema OENKOBOTO TOJIONAHUS M IYTH €€ PeIleHUS.
[Tonarue JJHK u PHK. Ilonsatre o HykieoTHae, MUPUMHUIMHOBBIX U MYPUHOBBIX OCHOBAHMSIX.
IlepBuunas, BropuuHas u tpernuHas cTpykrypbl JHK. buonornueckas pons JJHK u PHK.
I'eHHas MHXXeHepUst U OUOTEXHOJIOTHS.

IpakTnyeckas padora Ne 2. «PemeHue sKCrIepIMEHTABHBIX 3a/1a4 HA HICHTU(DUKAIIIIO
OpPraHMYECKHUX COCIUHEHUI»

4.Tema 4 Opeanuueckas xumusa u oougecmeo 4 uaca
OO111e MOHATUS XUMHUH BHICOKOMOJIEKYIISIPHBIX COEIMHEHUI: MOHOMED, OJIUMEp, CTPYKTYpPHOE
3BEHO, CpPEHSS MoJIeKyIsipHas Macca. [lnacTtMacchl: MOMUMATHIIEH, TOTUIPOIHUIICH.



[Ipo6nema cuHTe3a  Kayuyka. byrammeHoBelii kayuyk. [IpumeHeHue miactMacc,
KayuyykoB. CUHTETUYECKOE BOJIOKHO JIABCAH.
5. Tema 5 Ob06menue u cucmemamu3ayus 3HAHUI 3d KypC 0P2AHUYECKol Xumuu3 yaca

HEJIb 1 3AJAYM BOCITUTAHUA

CoBpeMeHHbIN HAIIMOHAIBHBIN BOCIIUTATEIBHBIN Ueall, B COOTBeTCTBUU ¢ KoHnenuuei
JTyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI POCCUICKUX IIKOJIBHUKOB — 3TO BHICOKOHPABCTBEHHBIM,
TBOPUYECKUH, KOMIIETEHTHBIN rpakaaHnuH Poccuu, mpuHuUMaronuii cynp0y OTedecTBa Kak CBOIO
JUYHYIO0, OCO3HAIOLINI OTBETCTBEHHOCTH 32 HACTOSIIEE U OyayIllee CBOCH CTPaHBI,
YKOPEHEHHBIN B TYXOBHBIX M KYJbTYPHBIX TPAJAUIIMSIX MHOTOHAIIMOHAIBHOTO HApOa
Poccuiickoit @enepaunm.
Hcxopas U3 3TOro BOCIIUTATEILHOIO HJI€alia, a TAK)KE OCHOBBIBASICh HAa 0Aa30BBIX, JIJIs HAILIETO
o0ImiecTBa IIEHHOCTSIX (TaKUX KaK CeMbsl, TPy, OT€UECTBO, IPUPO/Ia, MUP, 3HAHUS, KyJIbTYypa,
3I0POBBE, YETTOBEK)
HEJIb ¢éocnumanus -ITMYHOCTHOE PA3BUTHE IIKOJIbHUKOB, MPOSBIISIONICECS:

1) B npUOOPETEHUH UMHU COOTBETCTBYIOIIETO STHM IIEHHOCTSIM OTIBITA TOBEICHHSI,
OTIbITa MPUMEHEHHSI CPOPMHUPOBAHHBIX 3HAHUI M OTHOIICHMIA HA TIPAKTHKE (TO €CTh B
MPUOOPETEHNH UMHU OTIBITA OCYIIECTBICHUS COIMATBLHO 3HAYUMBIX JIEN).
JlanHas 11e7Tb OPUEHTUPYET MEaroroB He Ha 00ecreYeHne COOTBETCTBUS JIMYHOCTH PeOCHKA
€IMHOMY YPOBHIO BOCIIUTAHHOCTH, 8 Ha 00€CTICUeHNE TTO3UTUBHOM TUHAMUKH PA3BUTHSI €TO
JUYHOCTHU. B CBA3M C 3TUM Ba)KHO COYETaHHME YCUIIMH Meaarora no pa3BUTHIO JIMUHOCTH
pebeHKa 1 ycuiuii camoro pebeHka 1mo cBoeMy caMopa3BUTHIO. VX cOTpyIHIYECTBO,
MapTHEPCKUE OTHOIICHHUS SBIISTFOTCS BXKHBIM (PaKTOPOM yCIieXa B JIOCTHIKEHUH TEJTH.
KonkpeTu3zarus o011 1er BOCIIUTaHUs IPUMEHUTEIFHO K BO3PACTHBIM OCOOCHHOCTSIM
IIKOJILHUKOB MO3BOJISIET BBIACIUTD B HEW CIIEIYIONINE He1esble NPpUuopumentsl,
COOTBETCTBYIOIIHE TPEM YPOBHSIM 00pa3OBaHUS:
B BocriuTanum neteli IOHOMIECKOTO BO3PacTa, IPUOPUTETOM SIBIISICTCS CO3/IaHHE

6HaFOHDI/IﬂTHBIX YCJIOBHM 15 HDI/IOﬁDeTeHI/Iﬂ IIKOJbHUKAMH OIIbITA OCYIICCTBJICHHUA

COIMAJbHO 3HAYUMBIX JI€J1.

Beiienenue JaHHOTO MPUOPUTETA CBA3aHO C OCOOCHHOCTSMH IIKOJIbHUKOB FOHOIIIECKOT'O
BO3pPAacTa: ¢ UX NOTPEOHOCTHIO B )KU3HEHHOM CaMOOIIPEIEJIEHUH, B BEIOOpE JallbHEHIIEro
YKM3HEHHOT'O IIyTH, KOTOPBIM OTKPBIBACTCS MEPE] HUIMH Ha IIOPOTe CaMOCTOATEILHON B3POCIION
KU3HH.

Crenatp npaBUIbHBINA BBIOOP CTAPIIEKIACCHUKAM TOMOKET UMEIOLIUICS Y HUX peallbHBIN
NPaKTHYECKUH OIBIT, KOTOPBI OHU MOT'YT NIPHOOPECTH B TOM YHCIIE U B LIKoJe. BaxkHo, 4TOOBI
OIIBIT OKA3aJICSI COLIMAJIBHO 3HAYMMBIM, TaK KaK MMEHHO OH IIOMOKET FTapMOHUYHOMY
BXO’KJCHHIO IIKOJILHUKOB BO B3POCIIYIO JKU3Hb OKPYXKAIOIIETro UX O0IIeCTBa.

Oro:

- OTIBIT JIeJI, HANIPaBJIEHHBIX Ha 3200Ty O CBOEH ceMbe, POAHBIX U OJIN3KHX;

- TPYZIOBOI1 ONBIT, OIBIT YYaCTHUS B IPOU3BOACTBEHHOM MPAKTHKE;



-OIBIT JI€J1, HAIIPABJIEHHBIX HA MOJI3Y CBOEMY POJHOMY TOPOY WJIU CETy, CTPAHE B LIEJIOM, OBIT
JESITEIBHOTO BBIPAKECHHSI COOCTBEHHOU IPasKIaHCKOU MO3UIINY;

- OIBIT IPUPOIOOXPAHHBIX JIET;

- OTIBIT pa3peIICHNs BO3HUKAFOIIMX KOH(IMKTHBIX CUTYaIMi B IIIKOJIE, JIOMA UJTH Ha YITHIIE;

- OITBIT CAMOCTOSITEIIFHOTO MPHUOOPETEHNST HOBBIX 3HAHHMH, TIPOBEJICHUS HAYYHBIX UCCIIEOBAaHUH,
OIBIT POEKTHOM AEATEIIBHOCTH;

- ONBIT U3YUYEHHS, 3ALUTHI 1 BOCCTAHOBJICHNS KYJIBTYPHOIO HACIIEIUSI YEIIOBEYECTBA, OIIBIT CO3aHUs
COOCTBEHHBIX MPOM3BEICHUI KYJIBTYpPBbI, OMBIT TBOPYECKOTO CAMOBBIPAKEHHUS;

- OITIBIT BE/ICHUS 3/I0POBOTO 00pa3a >KU3HH M 3a00THI O 3I0POBBE APYTHX JIFOICH;

- ONBIT OKa3aHUsI IOMOIIU OKPYKAIOUTUM, 3a00ThI O MaJIbIIIAX WM MOKMIBIX JIFOISX,
BOJIOHTEPCKUH OIIBIT;

- OIIBIT CAMOIIO3HAHMS U CAMOAHAJIN34, OTIBIT COLIMAIBHO MPUEMIIEMOT0 CAMOBBIPAYKEHUS U
caMmopeanu3alyu.
Beinenenue B 00111€H 11€7T11 BOCTIMTAHUS TIEJIEBBIX PUOPUTETOB, CBI3aHHBIX C BO3PACTHHIMU
0COOCHHOCTSIMU BOCITUTAHHUKOB, He 03HAYAEH UZHOPUPOSAHUA OPY2UX COCIABIAIOUUX 00uwell uyeu
eocnumanus. IIpropurer — 3T0 TO, YeMy IeJjaroram, paboTAIOIINM CO IIIKOJILHIKAMU KOHKPETHON
BO3PACTHOM KAaTeTOpHH, TIPEACTOMT YICISATH OOJIbIIee, HO He €IMHCTBEHHOS BHIMAHUE.
Jlo6pocoBecTHast paboTa 1eAaroros, HarpaBJICHHAs Ha JIOCTHKEHUE TIOCTABJICHHOH 1€, TIO3BOJTUT
PEOEHKY TIOTYIUTh HEOOXOTMMBIE COIUAITBHBIC HABBIKH, KOTOPHIE TIOMOTYT €My JTy4IIie
OPUEHTHPOBATHCS B CIIOKHOM MHPE YeNIOBEYECKUX B3aMMOOTHOIIIEHHH, Y(p(heKTHBHEE HATTAXKUBATH
KOMMYHHKAIIMIO C OKPY>KaIOIIMMHU, YBEpPEHHEE UyBCTBOBATH Ce0s1, MPOAYKTHBHEE COTPYAHIYATE C
JIFO/TBMH Pa3HbIX BO3PACTOB M PA3HOTO COILMATBHOTO MOJIOKEHHS, CMEJIEe UCKATh M HAXOJUTh BBIXO/IBI U3

TPYIHOM >KU3HEHHOW CUTYaIH, OCMBICIICHHEE BRIOMPATh CBOM YKU3HEHHBIN MyTh.



Kaﬂeﬂuapno-TeMaanecxoe JIAaHHPOBaHUE

baszoBblii ypoBenb (1 4 B Hexel110, Bcero 354)

Ne ypoka

Tema

Koauuec-TBO
YacoB

1.Tema 1.Ilpedomem opzanuueckou xumuu. Teopus cmpoenusn opzanuueckux coeOuHeHull 2 yaca

1. [IpenmeT OpraHn4ecKkoi XUMHH 1
2. Teopust CTpoeHUsT OPraHUYECKUX COCITUHEHUN 1
BanenTHble BO3MOKHOCTH aTOMa yriepojaa
2.Tema 2. Y2nee000poowvl u ux npupoonwvie ucmounuxu 12uacos
3(1) AJIKaHBI. 1
4(2) Anxanel. Monynb: 3a/1aui Ha BBIBOJI XMMHUYECKHX (OPMYIT 1
5(3) AJIKEHBI. 1
6(4) Ankenpl. Moaynbe: 3a1aun Ha BBIBOJI XUMUYECKHX (POPMYII 1
7 (5) Ankanuensl. Kayaykn. Mopyib: Perenus ro0anbHbIx 1
HKOJIOTHUECKHUX MPOOIEM COBPEMEHHOCTH.
8(6) Ankusbl. Anetusied: Moynb: 3aauu Ha BBIBOJI XMMUYECKUX (OPMYII 1
9(7) Apenbl. benzon: Moayne: 3a1aun Ha BEIBOJI XUMUYECKUX (popMyT 1
10(8) [Tpupoausiii raz. Moyne: Pemiennst rio6anbHBIX SKOTOTUYECKIX 1
poOsieM COBPEMEHHOCTH.
11 (9) Hedts 1 ciocoOs1 ee nepepadbotku. Moiyinb: Perienns rinodanbHbIx 1
HKOJIOTHYECKUX MPOOIJIEM COBPEMEHHOCTH.
12(10) KameHHBI# yroib 1 ero nepepadboTka. 1
13(11) [ToBTOopenne u 0600meHne TeM «Teopus cmpoenusn opeanuyeckux 1
coeOuHeHu» u «Yz2ne000pooviy
14(12) Kontponbnas padota Ne 1«Teopus cmpoenus opeanuueckux 1
coeounenuiy. Yznee000poovt» Aomunucmpamuenas KP
3.Tema 3. Kucnopoo- u azomcooepscaujue coedounenusn 14 uacoe
15(1) OpnnoatoMHble cUpTBIMOAYIIb: 32141 HA BBIBOJ XUMHUYECKUX 1
bopmyn
16(2) OpnnoaToMHbIe cIUPTHL. Mo 1yib: 3a1a4n Ha BBIBOJI XMMUYECKUX 1
dbopmyn
17(3) MHoroaromHusle ciupThIMO/1yiIb: 3a/1a41 Ha BBIBOJ] XUMUYECKUX 1
bopmyn
18(4) ®enonsl Moynb: 3aaun Ha BBIBOJ XUMHUYECKUX POPMYIT 1
19(5) AJnbJIeru bl 1
20(6) Kap6onoBsie kucnotbl. Moaynb: 3a1aun Ha BBIBOJI XUMUYECKIX 1
dbopmyn
21(7) Cnoxubie 3¢upbl. JKupbI. 1
22(8) VYrneBoasl. Moayinb: penienust rio0anbHbIX IPoOJIeM COBPEMEHHOCTH. 1
23 (9) AMUHBI 1
24(10) AMuHOKUCHOTHL. benku. Moyns: pelieHus rnodaabHbIX MPoOIem 1
COBPEMEHHOCTH.
25(11) ["'eHeTHuecKas CBsI3b MEXKIY KJIACCAMH OPTaHUYECKHX COCTMHEHHI. 1
26(12) IIpakTHyeckas padora Ne 1 «Penienue skcriepuMeHTaIbHBIX 3a7a4 1
Ha UJCHTU(UKALMIO OpPraHUYECKUX COCTUHEHUI
27(13) CucremaTu3aius U 00001IeHHe 3HaHU TI0 Teme Kuciopoo- u 1
azomcooepicanjue cOeOUHeHUs
28(14) Kontponbhas pabota Ne 2 o teme «Kucopoo- u azomcoodeprycauwjue 1
coedunenus Aomunucmpamuenas KP
4.Tema 4 Opzanuueckas xumusa u oouecmeo 4 uaca
29(1) \ brorexnonorus. Moyib: penienns rio0aibHbIX PooIeM 1




COBPEMEHHOCTH.

30(2) IMonrmepsl 1
31(3) CuHTEeTHYECKHEe TOJIMMEPHI 1
32 (4) IIpakTHyeckas padora Ne2 «PacrnozHaBaHHe IUIACTMACC U BOJIOKOH» 1
5. Tema 5 Obo6menue u cucmememu3zauus 3HAHUIL 3a KYPC OP2AHUYECKOU XUMUU
yaca
331) [ToBTOpenue YB 1
34(2) [ToBTopenue «Kucnopos- u a3oTcoaepxalie OpraHuuecKue 1
coequuenussy. Utorosas KP
35(6) HroroBblii ypox 1




