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IHosicHuTeNLHAA 3aNIUCKA
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00pa3zoBaTeNbHBIM CTaHIAPTOM CpeIHero (MojHoro) obmero oOpazoBanusi / MUHHCTEpCTBO 0oOpa3oBaHus M Hayku PD. — M.:
[Ipocsemenue, 2018 r.

Asnsercs yacThio OCHOBHOM 00pa30BaTeILHON MPOTPaMMBI CpeTHETO (ITOTHOT0) 0bmero oopasoanuss MbOY
rumHa3uu Ne 11 r.o. Camapa.

[Iporpamma coctaBiieHa Ha OCHOBE u3nanuii: «Paboune mporpaMmmsl 1o yueOHbIM mpeameTam. Xumus. 10-11 kimace. —
M.: JIpoda, 2018»

Hcnonb3yembie y4eOHUKU:

["a6puensn, O.C. Xumus. 10 knace: yue0. ansa obmeodpaszosat. yupexaenuit / O.C. 'adpuensn. — M.: Jlpoda, 2018-
20109.

["a6puensn, O.C. Xumus. 11 knacc: yae0. ansa obmeodpaszosat. yupexaenuit / O.C. I'adpuensa. — M.: Jlpoda, 2018-
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10 knace
1. Ilnanupyemble pe3yJibTAaThl 0CBOEHUSI Y4eOHOTI0 NpeaMera
JINYHOCTHBIMM Pe3yJIbTATAMM OCBOCHMSI BBIITYCKHUKAMH CPEAHEN (TTOTHOM) HIKOJIBI IPOrPAMMBI [0 XUMHHU SIBISIOTCS:
1) B IICHHOCTHO-OPHEHTAIIMOHHOM c(hepe — UyBCTBO rOPIOCTH 32 POCCUICKYI0 XHMUYECKYIO HAYKY, TYMaHU3M,

OTHOIIICHUE K TPYY, LIEJICYyCTPEMICHHOCTb;



2) B TpPyAOBO# chepe — FOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIICH 00pa30BaTeIbHON U IPOPECCUOHATBHON
TPaEeKTOPUH;

3) B IO3HABATCIBHOH cepe — YMEHHUE YIPABIIATH CBOCH IMO3HABATEILHON JCATCIIEHOCTHIO.

MeTanpeaMeTHbIMU Pe3yJIbTATAMU OCBOCHUS BBIITYCKHUKAMU cpeiHel (TIOJTHOM) IKOJIBI MPOTPaMMBbI MO0 XUMUU
SIBJISIFOTCSL:

1)  uCHoJB30BaHWE YMEHHI U HABBIKOB PA3IMUYHBIX BHJIOB 0O3HABATEIBHOM JICATEIBHOCTH, IPUMEHEHUE OCHOBHBIX
METOJ0B MTO3HAHUS ISl U3YUEHUS PA3IMYHBIX CTOPOH OKPY>KAIOIIEeH IeCTBUTEIbHOCTH;

2)  WCHOJb30BAaHUE OCHOBHBIX HHTEUICKTYAIBHBIX OMepaliuii: (hopMyJIMpOBaHKE TUIIOTE3, aHAJIU3 M CHHTE3, CPaBHEHUE,
0000111eH1Ee, CUCTeMAaTH3allus, BbISIBJICHUE MPUUNHHO-CJICICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3)  yMeHHe 'eHepUpPOBATh UJCH U ONPEACIIATh CPEIACTBA, HCOOXOIUMBIC JIUIS X PeaTnu3alliu;

4)  yMeHHE ONpEeIeISITh IS U 33JIa4H, BEIOUpaTh CPEJCTBA peaH3alliy U IPUMCHSITh X Ha IIPAKTHKE;

5)  wWcmoap30BaHKME Pa3IMYHBIX UCTOYHUKOB HH(DOPMAIIUH.

B o0Onactu mpeaMeTHBIX pe3yabTaTATOB U3YUYCHUSI XUMUHU MPEIOCTABIISAIOT YUSHUKY BO3MOXKHOCTh Ha CTYIIEHU CPEAHETO
(momHOTO0) 0011IeT0 00pPa30BaHUsI HAYUYUTHCS:

A) Ha 6a30BOM YpPOBHE:

1. B no3HaBarenbHOM chepe:

- AaBaTb OIIPCACIICHUA N3YYCHHBIX TIOHSITHI BCIICCTBO (XI/IMI/I‘IGCKHﬁ QJICMCHT, aTOM, HOH, MOJICKYJId, KPDUCTAJINIMYCCKAA
peuICTKa, BEIICCTBO, XUMHWYCCKAasA (popMyna, OTHOCHTCIIBHBIC ATOMHAA XU MOJICKYJIAApHAsA MAaCChbl, BAJICHTHOCTL, OKCHAbI, KUCJIOThI,

OCHOBAaHUs, COJIN, aM(bOTepHOCTB, HHAWKATOD, HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH, IICPUOANYICCKAA CUCTEMA, IICPUOANICCKAA Ta6J'II/II_[a,



U30TOIIbI, XUMHUYECKAsl CBSI3b, JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS, 3JIEKTOJIUT); XUMUYECKasi peaklus (XUMUYECKOe
ypaBHEHUE, FTEHETUYECKASI CBSA3b, OKUCIIEHUE, BOCCTAHOBIICHHUE, AJIEKTPOJUTUUECKAS TUCCOLMALUS, CKOPOCTh XUMUYECKON
pEeaKLnH);

- ONMCBIBATh IKCIIEPUMEHTBI, UCIIOJIB3YS JJISl TOI'O €CTECTBEHHBIHN S3bIK U SI3bIK XUMUU;

- OIIMCBIBATh U Pa3INYaTh U3YYEHHBIE KJIACCHl HEOPTaHUYECKUX COCTMHEHUMN, IPOCTHIE U CIIOKHBIE BEIECTBA, XHMUYECKUE
peakuuu;

- KJIJacCU(UIUPOBATh U3YUYEHHbIE OOBEKTHI U SIBICHUS;

- HaOJII0JaTh AEMOHCTPUPYEMBIE U CAMOCTOATENLHO POBOANMBIE OIBITHI, XUHMUYECKUE PEAKIIUH, IPOTEKAIOIINE B
pupojie u ObITY;

- JIeJaTh BBIBOJIBI M YMO3AKJIFOUEHHS U3 HAOIIOACHUM, N3yYEHHBIX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOMCTBA
HEU3YYEHHBIX BEIECTB M0 aHAJIOTHH C U3yYEHHBIM;

- CTPYKTYpUPOBaTh U3YUEHHBIN MaTepual U XUMUUYECKY0 HH(POPMAIUIO, TOTYYEHHYIO U3 IPYTHUX UCTOYHUKOB;

- OIIUCBIBATh CTpOEHUE aTOMOB 1 — 4 mepro 0B C UCIIOJIB30BAHUEM JIEKTPOHHBIX KOH(UTypallii aTOMOB;

- MOJEJIMPOBATh CTPOEHHUE aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHETO NIEPUOJIOB, CTPOCHUE MMPOCTEUIINX MOJIEKYI.

2. B 1IeHHOCTHO — OpUEHTAIIMOHHON cdepe:

- AaHAJIM3UPOBATh U OLIEHUBATH MOCEACTBUS I OKPYXKAIOIIEH cpelibl OBITOBOM U MPOU3BOACTBEHHON JIEATEIILHOCTH
YyeJIoBeKa, CBSA3aHHOM C IepepaboTKOM BEIIECTB.

3. B chepe TpynoBOIT 1€ATEIHLHOCTH:

- IIPOBOJHTDH XUMHYECKUIN OKCIICPUMCHT.



4. B chepe 0€30IMaCHOCTH KU3HENEITEIIbHOCTH:

- OKa3bIBaTh MIEPBYIO MIOMOIIL TIPU OTPABJICHHSIX, 0’KOTaX U APYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM
000pyI0BaHUEM.
b) na npodunsHOM ypOBHE:

1. B no3HaBarenpHOMU chepe:

- 1aBaTh ONPEIENICHUs U3YUYEHHBIX MOHATHI: BEIIECTBO (XUMUYECKUM PJIEMEHT, aTOM, MOH, MOJIEKYJIa, KpUCTaJUTMUecKas
pelnieTKa, BeneCTBO, XUMUYECKast opMyIia, OTHOCUTEILHBIE ATOMHAS U MOJICKYJIIPHAS MAacChl, BAJICHTHOCTb, OKCUIbI, KHCIIOTHI,
OCHOBaHUS, COJIH, aM(OTEPHOCTh, MHAUKATOP, MIEPUOTNICCKUI 3aK0OH, TEPHUOANYecKasi CUCTeMa, MepruoIndecKas Tadaua,
U30TOTbI, XUMHUYECKasi CBSI3b, DJIEKTPOOTPULIATEILHOCTh, CTETICHb OKUCIICHHUS], SJICKTOJIUT); XUMUYECKas peakiusl (XUMUYECKOe
ypaBHEHUE, TeHETHYECKasl CBSI3b, OKMCIICHUE, BOCCTAHOBIICHHUE, SJICKTPOIUTHYECKAS JUCCOLUAIUS, CKOPOCTh XMMHUECKOH
peaKIuHn);

- OITUCBIBAThH IKCIIEPUMEHTBI, UCIIONB3YS JJI 3TOTO €CTECTBEHHBIH S3bIK U S3bIK XUMUU;

- 00BSCHATH CTPOCHHE U CBOMCTBA M3yYEHHBIX KIACCOB HEOPTAHUYECKUX U OPTaHUUECKUX COCIMHECHMIA;

- KJIacCU(PUITUPOBATH U3yUYCHHBIE OOBEKTHI U SBJICHUS;

- HaOJIIO/1aTh AIEMOHCTPUPYEMBIE U CAMOCTOSTEIHFHO IPOBOIUMBIE OMBITHI, XUMUYECKHE PEaKIINH, MPOTEKAIOIINE B
IpUPOAE U OBITY;

- CCIIEeI0BaTh CBOMCTBA OPTraHUYECKUX U HEOPTAaHUUYECKHUX BEIECTB, OMPEEIATh UX MPUHAJICKHOCTH K OCHOBHBIM
KJIacCaM COCJMHCHUM;

- O606I]_IaTB 3HaHHUA U ACJIAaTb 000CHOBaHHbBIE BBIBOJBI O 3aKOHOMCPHOCTAX U3MCHCHHA CBOMCTB BCIICCTB,



- CTPYKTYpUPOBATh U3YUYEHHBIA MaTepUal U XUMUYECKYIO HH(DOpMAIUIO, TOJIYYSHHYIO U3 APYTHX UCTOUHUKOB,;

- HHTEPIPETUPOBATH MHPOPMAIIHIO, TOTYYCHHYIO U3 JPYTUX HCTOYHUKOB, OIEHUBATh HAYYHYIO JOCTOBEPHOCTH;

- OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSA XUMUYECKUX PEAKIUl, MPOrHO3UPOBATH BO3MOKHOCTH MX MTPOTEKAHUS Ha
OCHOBE 3HAHUU U 3aKOHOB;

- 00BACHATH CTpOEHHE aTOMOB 1 — 4 NeproI0B C UCIIOJIB30BAHNUEM JIEKTPOHHBIX KOH(UTYpAIlNii aTOMOB;

- MOJIETIUPOBATh CTPOEHUE MPOCTENUIINX MOJIEKYII,

- IPOBOAMTDH PACUETHI [0 XUMUYECKUM (POpMYyJIaM U YPaBHEHUSIM;

- XapaKTEepPU30BaTh U3YUEHHBIE TEOPHH;

- CAMOCTOSTENBHO 100bIBaTh HOBOE AJIsl CE0sl XUMUUECKOE 3HAHUE, UCII0Nb3Ys JOCTYIHbIE HCTOYHUKU UH(POPMAIUH.

2. B 1IeHHOCTHO — OpUEHTAIIMOHHOM cdepe:

- POTHO3UPOBATh, AHAIM3UPOBATH U OLIEHUBATH MOCIEACTBUS 111 OKPYKAIOIIEH cpelibl OBITOBOM U MPOU3BOACTBEHHOM
JeSATEeTLHOCTH YEJI0BEKa, CBA3aHHOM ¢ epepadOTKOM BEIIECTB.

3. B cdhepe TpynoBoi AeSATEILHOCTH:

- CaMOCTOATCJIBHO INIAHUPOBATH U IIPOBOAUTD XUMHUYECKUI OKCIICPUMCHT.

4. B cdhepe 6€30I1aCHOCTH KU3HEESITETLHOCTH:

- OKa3bIBaTh IICPBYIO ITOMOIIb ITPH OTPABJICHUAX, OKOI'aX U APYIrUX TpaBMax, CBA3aHHBIX C BCIICCTBAMHA U Ha60paTOpHBIM

000py/TIOBaHUEM.



11 knacc
1. Mlnanupyemblie pe3yJabTAThl OCBOEHHS Y4eOHOI0 NpeaMeTa

JINYHOCTHBIMM Pe3yJIbTATAMM OCBOCHHS BRITYCKHUKAMH CPEAHEH (TTOTHOM) IITKOJIBI TPOTPAMMBI 110 XUMHH SIBJISIOTCS

1) B IICHHOCTHO-OPHEHTAIIMOHHOM chepe — UyBCTBO TOPIOCTH 32 POCCHUICKYIO XMMUYECCKYIO HAYKY, TYMaHU3M,
OTHOIIIEHUE K TPY/LY, LIeJIeyCTPEMIICHHOCTb;

2) B TPYIOBOI chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEHIIICH 00pa3oBaTeIbHON U MPOQPECCHOHATBHON
TPaeKTOPHH;

3) B IO3HABATCIIBHOH cepe — yMEHHE YIPABIIATh CBOCH IMO3HABATEIBHOM JICITCILHOCTBIO.

MeTanpeaMeTHbIMHU Pe3yJIbTATAMU OCBOCHUS BBIITYCKHUKAMH CpeiHeH (TIOJTHOM) MIKOJIBI MPOTPAMMBI TI0 XUMUHU
SIBJISTFOTCSL:

1)  wWCcrmonbp30BaHWE YMCHHI M HABBIKOB Pa3JIMYHBIX BHJIOB MIO3HABATEILHOM ACATCIIBHOCTH, TPUMEHEHNE OCHOBHBIX
METO/IOB MTO3HAHMSI JIJISl U3YUYCHUS PA3IMUHBIX CTOPOH OKPYIKAIOIIEH EeHCTBUTEILHOCTH;

2)  HCHOJb30BAaHUEC OCHOBHBIX MHTEUICKTYAIBHBIX OMepalinii: GopMyIMpOBaHHUE THITIOTE3, aHAJIN3 U CHHTE3, CPAaBHEHHE,
00001IeHIEe, CHCTeMAaTH3alus, BBISIBJICHUE PUYNHHO-CIICICTBEHHBIX CBS3CH, IOMCK aHAJIOTOB;

3)  yMcHHE reHepHpOBaTh UJICH U ONPEACIATh CPEICTBA, HCOOXOAMMBIC [T UX PeaTH3alliu;

4)  yMeHHE ONpEeaeNATh LEIH U 33J]a4M, BEIOUpaTh CPEACTBA PeaU3alliy U IMPUMEHATh UX Ha MPAKTHKE;

5)  wWcmoab30BaHKME PA3IMYHBIX HCTOYHUKOB HH(DOPMAIIUH.



B o0macTi mpeaAMeTHBIX Pe3yJbTaTATOB U3YUYCHHS XUMHH MIPSIOCTABIISIOT YICHHKY BO3MOXHOCTD Ha CTYIICHH CPEIHErO
(momHOTO0) 001IeT0 00pPa30BaHUS HAYYHUTHCS:
A) Ha 6a30BOM YpOBHE:

1. B no3HaBarenpHOM chepe:

- IaBaTh OIpeIeTICHHS U3yYEHHBIX MOHATHI: BEIIECTBO (XUMUUECKHM 3JIEMEHT, aTOM, HOH, MOJIEKYJIa, KpUCTAJUIMYECKast
penieTKa, BeueCTBO, XUMUYecKast JopMyIia, OTHOCUTEIbHBIE ATOMHAS U MOJIEKYJIIPHAs MAaCChl, BAJICHTHOCTb, OKCUIbI, KHCIIOTHI,
OCHOBaHUs, COJIM, aM(OTEPHOCTb, UHAUKATOP, IEPUOINIECKUI 3aKOH, IEPUOANYECKasi CUCTEMa, Iepuoindeckas Ta0auLa,
U30TOIIbI, XUMHUECKAast CBSI3b, JIEKTPOOTPUIIATEIBHOCTD, CTENIEHb OKUCIICHUS, SJIEKTONIUT); XUMUYECKas peakius (XMMUIECKOe
ypaBHEHUE, T€HETUYECKasl CBSI3b, OKMCIIEHUE, BOCCTAHOBIICHUE, SJIEKTPOIUTUYECKAs JUCCOLUAIUS, CKOPOCTh XUMHUECKOH
peaKInHn);

- OTIMCBIBAThH IKCIIEPUMEHTBI, UCIIONB3YS JISl TOTO €CTECTBEHHBIN S3bIK U SI3bIK XUMUU;

- ONMCHIBATh U Pa3IMN4aTh U3YUEHHbIE KIACChl HEOPTaHUYECKUX COEIMHEHUH, MPOCThIE U CIOXKHbBIE BEIIECTBA, XUMHUUECKHE
peaxiuu;

- KJIacCU(PUITUPOBATH U3yUYCHHbBIE OOBEKTHI U SIBJICHUS;

- HaOJIIO/1aTh AIEMOHCTPUPYEMBIE U CAMOCTOSTEIHFHO IPOBOIUMBIE OMBITHI, XUMUYECKHE PEaKIINH, MPOTEKAIOIINE B
IpUPOAE U OBITY;

- JIeNIaTh BBIBOJIbI U YMO3AKIIIOUEHHUS U3 HAOJI0/IEHUH, U3yYEHHBIX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA
HEM3YYEHHBIX BEIIECTB 110 aHAJIOTUHU C H3yYCHHBIM;

- CTPYKTYpUPOBATh U3YYCHHBIA MaTepUaT U XUMUYECKYIO HH(DOpMAITHIO, TTOIYICHHYIO U3 APYTHX UCTOYHUKOB,



- OIIUCBIBATH CTPOCHUC ATOMOB 1-4 IMCPHUOJO0B C UCITIOJIBb30BAHUCM JJICKTPOHHBIX KOH(I)I/II‘ypaHI/Iﬁ aTOMOB,
- MOACIINPOBATL CTPOCHUEC AaTOMOB 3JICMCHTOB IICPBOI'0 — TPCTHET'0O IMCPHUOJ0B, CTPOCHHUC HpOCTGfIHIHX MOJICKYIJI.

2.B LICHHOCTHO — OPMEHTAIIMOHHOM cdaepe:

- QHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSA U OKPYXKAIOLIEH cpesibl OBITOBOM U MPOU3BOICTBEHHOM JIEATEIBHOCTH
YEJIOBEKa, CBA3aHHOU ¢ NepepabOTKOM BEIIECTB.

3. B chepe Tpy1oBOIT N€ATEILHOCTH:

- IIPOBOJHUTH XUMHYECKUIN OKCIICPUMCHT.

4. B cdhepe 6€30I1aCHOCTH KU3HEESITEITLHOCTH:

- OKa3bIBaTh MEPBYIO MOMOIIL TIPU OTPABJIICHUSIX, 0’KOTaX U JAPYTHX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM
000py/1I0BaHUEM.
b) na npodunbHOM ypOBHE:

1. B no3HaBarenbHOM chepe:

- 1aBaTh OMPEICIICHUS U3YUYEHHBIX TTOHATUMN: BEIIECTBO (XUMUYECKUM 2JIEMEHT, aTOM, UOH, MOJIEKYJIa, KpUCTAJITUNYeCcKas
pernieTKa, BEeeCTBO, XUMUUYecKast JopMyIia, OTHOCUTEILHBIE ATOMHAS U MOJICKYJIIPHAS MAaCChl, BAJICHTHOCTb, OKCUIBI, KHCIIOTHI,
OCHOBaHUsI, COJIM, aM(POTEPHOCTh, UHJIUKATOP, IEPUOTUUECKUIN 3aKOH, IEPUOIUUECKasi CUCTEMa, TIeproInuecKas Tadauna,
W30TOIbI, XUMUYECKAs CBSA3b, AJIEKTPOOTPUILIATEILHOCTh, CTENIEHb OKUCIICHUS, SJIEKTOIUT); XUMUYECKasl peakius (XUMUYECKOe
YpaBHEHHE, TEHETUYECKasl CBSA3b, OKUCIEHUE, BOCCTAHOBJIEHUE, AIEKTPOJIUTHUECKAS TUCCOLMAIS, CKOPOCTh XUMHUUECKOM
peakiun);

- OIIMCBhIBATH OKCIICPUMCHTBI, UCIIOJIB3YA OJIA 9TOTO €CTECTBEHHBIN S3bIK U SI3BIK XUMUU,



- 00BSCHATH CTPOCHHE U CBOMCTBA M3yYCHHBIX KIIACCOB HEOPTAHUYECKUX U OPTaHUYECKUX COSAMHCHHMIA;

- KJTacCU(UITUPOBATH H3yUYCHHBIE OOBEKTHI U SIBJICHUS;

- HaOJII01aTh IEMOHCTPUPYEMBIE U CAMOCTOSATEIILHO TIPOBOAMMBIC OIBITHI, XHMHUYECKUE PEAKITUH, TIPOTEKAOIIHE B
pupojie u OBITY;

- ICCIIEIOBATh CBOMCTBA OPTAaHMYECKUX M HEOPTAHUUYECKHUX BEIIECTB, OMPEISIATh X MPUHAICKHOCTh K OCHOBHBIM
KJIaccaM COCIMHEHUH;

- 000011aTh 3HAHUA U JIeJIaTh 00OCHOBAHHBIE BBIBOJIBI O 3aKOHOMEPHOCTSIX M3MEHEHHUSI CBOMCTB BEIICCTB;

- CTPYKTYpHUPOBATh U3YUYCHHBIA MaTepHaAT U XUMUICCKYIO HH(DOpMAITHIO, TTOTYICHHYIO U3 APYTHX HCTOYHHUKOB,

- HHTEPIPETUPOBATH HH(DOPMAIHIO, TOTYYCHHYIO U3 IPYTUX UCTOYHUKOB, OIICHUBATh HAYYHYIO JJOCTOBEPHOCTH;

- 0OBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYSCKUX PEAKITHi, POTHO3MUPOBATH BO3MOYKHOCTH MX MTPOTEKAHUS Ha
OCHOBE 3HAHUM 1 3aKOHOB;

- 0OBSICHATH CTpOeHHEe aTOMOB 1 — 4 IeproI0B ¢ UCIIOJIb30BAaHUEM JIEKTPOHHBIX KOHPUTYpAIHil aTOMOB;

- MOJICTMPOBATH CTPOSHUE MTPOCTEUIITNX MOJIEKYT,

- IPOBOJIUTH PACUYETHI IO XUMUYECKUM (OPMYJIaM U YPaBHEHUSIM;

- XapaKTEePU30BaTh U3YUCHHBIC TCOPHH,

- CaMOCTOSITEIPHO JOOBIBATH HOBOE JIJIS CE0SsI XUMUUECKOE 3HAHKE, UCIIONB3YS JOCTYITHBIC HCTOYHUKH HWH()OPMAIIHH.

2. B IEHHOCTHO — OpUEHTAIIMOHHOM cdepe:

- POTHO3UPOBATh, AHAJIU3UPOBATH U OIEHUBATH MOCIEACTBUS JIJIsI OKPYKAIOIIEH cpeibl OBITOBON U MPOU3BOACTBEHHON

JeATEIIbBHOCTH YeJIoBeKa, CBA3aHHOM ¢ IepepabOoTKOM BEIIECTB.
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3. B cdhepe Tpy1oBOiT N€ATEILHOCTH:

- CaMOCTOATCIIbHO INNIAHUPOBATh U IIPOBOANTDH XUMHYECKUMN OKCIICPUMCHT.

4. B chepe 0€301aCHOCTH KU3HEIEITEIHbHOCTH .

- OKa3bIBaTh MEPBYIO MOMOIIL IIPU OTPABJIICHUSIX, 0’KOTaX U APYTHX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM

000pyI0BaHUEM.
2. Conepsxkanme yyeoHoro npeamera. 10 — 11 knaccsl. ba3oBblii ypoBeHb.
2.1 Opranuyveckasi xumus. 10 kiacc

BBenenue

Metonsl HayuHOTO mo3HaHusA. HaGmonenue, npennonoxenue, runoresa. [louck 3akonomepnocreit. Hayunbrit
DKCHEPUMEHT. BBIBO/I.

JMemoncTpaunu. BuneodparMeHThl, Ciiaiibl ¢ M300paKEHUSIMU XUMUYECKOU J1abopaTOpuu, MPOBEICHUS] XUMUYECKOTO
DKCIIEPUMEHTA.

Tema 1. Teopusi cTpoeHusi OPraHNYECKHUX COeIUHECHUM

Teopuss cTpoeHUsA opraHudYeckux coenumHenuu. [Ipenmer oprannueckon xumuu. MecTo 1 3HaUeHUE Opra-
HUYECKOW XUMUHU B CUCTEME €CTECTBEHHBIX HayK. BameHTHOCTh. XumMuueckoe ctpoeHre. OCHOBHBIE MOJOKEHUS TEOPUU
CTPOECHUS OPTaHUYECKUX COEAMHEHNN. MI30Mepus U n30MepHI.

JemoncTpaunuu. [1naBienue, o0yrimBaHre U TOPEHUE OPTAaHUYECKUX BEIIECTB. MOJIe MOJIEKYIT peIcCTaBUTENEH

PA3JIMYHBIX KJIACCOB OPTraHUYCCKUX COG)IHHeHHﬁ.
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JlabopaTopHbIe onbIThI. 1. OnpeneneHue 3J1EMEHTHOTO COCTaBa OPTaHUYECKUX COEAMHEHUN. 2. I3roToBIEHNE MOENEN
MOJIEKYJI OPraHUYECKUX COCIUHEHHM.

Tema 2. YriieBoaopoabl 4 X NPUPOAHbIE HCTOYHUKH

A 1 x a H bl [IpupoiHbIi ra3, ero cocTaB U MPUMEHEHUE KaK UCTOYHUKA SHEPTUN U XUMUYECKOTO ChIPbSI.

['omonornueckuit psa MpeaEIbHBIX YIJIEBOAOPOAOB. M30Mepusa 1 HOMEHKJIATypa ajJKaHOB. MeTaH U 3TaH Kak
npeacTaBuTeNn ajakaHoB. CBoMCTBa (TOpEHUE, PeaKlly 3aMelleHUs], MTUPOJIN3, IeruapupoBanue). [Ipumenenue.

ANKeHbl. DTUJIEH KaK MPEeJICTAaBUTENb aIKeHOB. [loydyeHue 3TueHa B MpOMBIIIUICHHOCTH U B J1abopaTopuu
(merunparanust 3TaHosa). CoiicTBa (ropenue, XpoMUpOBaHUE, THAPATALIMS, TOJIUMEPHU3alIKs, oKuciaeHue pactBopom KMn0,) u

IMPUMCHCHHNC STHJICHA. ITonustunen. OCHOBHBIC MOHATHUS XUMHHU BBICOKOMOJICKYJLIPHBIX COG,Z[HHGHHﬁ. PC&KHHI/I IMOJIMMCPHU3alluU

Juennl. byraaueH u u3ompeH Kak MpeICTaBUTENN JUCHOB. Peakiiny mprucoeInHEeHNs ¢ y9aCTHEM COTIPSIKEHHBIX THEHOB
(bpomupoBanue, moauMepu3anus). HarypaibHblii 1 CHHTETHUCCKUI Kay4uyKu. Pe3una.

ANTKWHBI. ATIETUJICH KaK MPEICTaBUTETh AIKUHOB. [loydeHne aneTniiena KapOUaHBIM 1 METaHOBBIM CIIOCOOaMHU.
CoiicTBa (ropeHue, OpoMupoBaHUE, TUAPATALIHS, TPUMEPU3ALINS ) U IPUMEHEHUE alleTUIICHA.

Apennl. beH3on kak npencraBuTenb apeHoB. CBoiicTBa OeH30i1a (TOpeHre, HUTPOBaHUE, OpPOMHUPOBAHUE) U €0
IPUMEHEHUE.

HedTtr u cnocoOnl ee mepepadboTku. Cocra HehTu. [lepepaboTka HEedTH: TEpEroHKa U KPEKUHT.

JemoHcTpanuu. ['opeHne MeTana, dTHICHA, alleTuieHa. OTHOIIIEHUE MeTaHa, STUJICHA, alleTUIICHa U OEH3071a K pacTBOpaM

nepMaHTaHara Kanus 1 OpoMHoU Bojie. [lomyueHue sTuneHa peakiueil 1eruaparaiuy 3TaHoa, alleTUiIeHa — THAPOJIU30M
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KapOuaa kanblus. PaznoxkeHue kayuyka Mpu HarpeBaHUU, UCTIBITAaHUE MPOAYKTOB Pa3IoKeHHs Ha HeNpeaeabHOCTh. Komnekius
o0pasnoB HepTH 1 HePTETPOAYKTOB.

JlaGopaTopHbie onbIThI. 3. OOHapy)eHUE HETIPEACTBHBIX COSAMHEHH B )KUAKUX HedTenpoaykTax. 4. [lomyuenue u
cBOMCTBa aneTuieHa. 5. O3HakomiieHue ¢ kosuiekiuen «HedTs u IpoyKThl ee nepepadboTKI.

Tema 3. Kuciopoacoaepxamnue opranadeckue coeIMHeHUsI

Cnupthl. MeTaHON M 3TaHOI KaK MPEACTaBUTENM MPEEIbHBIX OJIHOATOMHBIX cTUPTOB. CBOMCTBA 3TaHOJa (TOpEHUE,
OKHUCJIEHHUE B albJaeru, neruaparanus). [losydyenue u npuMeHeHne 3taHouia. [ MiepuH Kak emie oquH NpeCTaBUTEIb
MHOTOAaTOMHBIX cupTOB. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CITUPTHI.

@ e H o 1. [lonyuenue eHosa u3 kaMeHHOro yriisg. KaMeHHbIH yronib 1 ero ucnois3oBanue. KokcoBanne KAMEHHOTO YIJId,
Ba)KHEUIINE NPOSYKThl KOKCOXUMHUYECKOTO MPOU3BOJICTBA.

B3aumHoe BiaMsiHME aTOMOB B MOJIEKYJie (heHoIa (B3auMoiecTBHE ¢ OpOMHOM BOJIOM U THAPOKCUAOM HaTpusi). [lomydueHue
U ipuMeHeHue GeHoa.

Anpaeruns. ®opmanbaerua v aleTalIbIETH] KaK MPeACTaBUTENH albaeruioB. CBoiicTBa (peakiysi OKUCICHUS B
KHUCJIOTY U BOCCTAaHOBJICHUS B CIIMPT, peaklus NoJUKOHAeHcauuu Gopmanbaeruaa ¢ penosnom). [lonyuenune (okucieHuem
CIIUPTOB) U IpUMeHeHue popMaliblieruaa U ateranpaeruaa. @enonopopmanbaeruanbie miactmaccsl. KapOoHoBbIE
KU CIOTHI. YKCYCHasl KUCJIOTa KaK MPEJCTABUTEIb MPEIETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. CBOWMCTBA YKCYCHOM
KUCJIOTHI (B3aUMOJICICTBIE C METallIaMH, OKCUJaMHU METAJJIOB, THIPOKCHJIAMU METAJUUIOB U COJISIMU; PEAKIIMSI TEPUPHUKALIUN).

IIprumeHeHne yKCyCHOM KUCIIOTBHI.
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Crnoxuble 3pupsl u xupbl. Croxubie 3PUPHI KAK TPOTYKTHI B3aUMOJEHCTBUS KUCJIOT CO CIUPTAMU. 3HaYCHUE
CJIOKHBIX A(DUPOB B IPUPOJIC U KU3HH YETIOBEKA.

JKupsI Kak ci0KHBIE 3PUPHI TIIUIEPHUHA U )KUPHBIX KApOOHOBBIX KHCIIOT. PacTUTENIbHBIE 1 )KUBOTHBIE )KUPHI, IX COCTAB.
['uaponu3 uinm oMpuieHUE KUPOB. Mbuto. IIpuMeHeHne KUpOB.

Yraesonasl. [loastue o6 yriaeBomax. [ 'moko3a Kak mpeacTaBUTeNb MOHOCaxapuaoB. [loHsATHE 0 MTBOWCTBEHHON (DYHKITHH
OPraHMYECKOTO COEMHEHHS HAa IPUMEPE CBOMCTB IIIFOKO3bI KaK ajbJeruja ¥ MHOTOATOMHOI'O CIIMPTa — aJIbJIETUOCIUPTA.
bpoxeHue ritoko3bl. 3HaU€HUE U IPUMEHEHHE TIIFOKO3bI.

Caxapo3a Kak npeicTaBUTENb JUCAXapUIO0B.

Kpaxman u neniroso3a Kak npeacTaBuTenu nojiucaxapuioB. CpaBHeHHE WX CBOMCTB U Onosioruyeckas posib. [I[puMenenue
ATUX MOJIACAXAPUJIOB.

JMemoncrpanmnu. OxuciieHre cnupTa B ainbaerua. KauecTBeHHbIE peakiuid Ha MHOTOATOMHBIE ciupThl. Kostekius
«Kamennbiit yronby. Komiekius mpogyKToB KOKCOXMMHUYECKOTO TPOor3BoIcTBa. PacTBopuMOCTh (heHoIa B BOJIe TIPH OOBIYHOM
TeMreparype u npu HarpeBanuu. KauectBeHHbIe peakiiuu Ha GpeHos. Peakius cepeOpsiHOTO 3epKaja aabAeruA0B U TIHOKO3bI.
OxucneHre ajabAeTuI0B U TIIOKO3bI B KUCIOTY C MOMOIIbI0 ruapokcuia meau (11). KauectBeHHas peakims Ha Kpaxmal.
Komnekmus a¢upubix macen. Komiekuus miactmace U u3aeanit u3 Hux. KoJiekius uCKyCCTBEHHBIX BOJIOKOH U U3JIETTUN U3 HUX.

JlabopaTopHble onbIThI. 6. CBoiicTBa ATUIOBOTO criupTa. 7. CBoiicTBa ruiepuHa. 8. CBolicTBa popmanbaeruaa. 9.
CaoiicTBa ykcycHoi kucnotsl. 10. CBolictBa xkupoB. 11. CpaBHEHHE CBOWCTB paCTBOPOB MbLIa U CTUPAIIBHOTO MOpoiIkKa. 12.

CaorictBa mtoko3bl. 13. CBolicTBa kpaxmania.
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Tema 4. A3oTcoaep:kamye OpraHndecKue coeTuHEHMsI

AMuHB. MeTHIaMUH KaK TIPEICTaBUTEINb aTu(aTHIECKUX aMUHOB U aHWJIMH — Kak apoMaTHiecKkux. OCHOBHOCTh
aMUHOB B CPAaBHEHHH C OCHOBHBIMHU CBOMCTBaMU aMMHaKa. AHWINH U €ro CBOMCTBA (B3aUMOJEHCTBHE C COJITHOU KUCTOTOU U
opomuoit Bosoi). [lonyuenue anununa no peakuuu H. H. 3ununa. [IpuMenenue anunuHa.

AMUHOKUCIOTH. [ TMIMH U aJlTaHUH KaK IPEACTABUTENIN MPUPOJAHBIX aMUHOKUCIOT. CBOMCTBA aMUHOKHUCIIOT KaK
am(poTep- HbIX OPraHUYECKUX COCIMHEHUN (B3aUMOICHCTBHE C 1eJ0YaMu U KucioTamu). OOpa3oBaHue MOIUNEITHIOB.
AMMHOKAIPOHOBAsI KACIIOTA KAK MPEACTABUTENIb CHHTETUYECKUX aMUHOKHUCIIOT. [IoHsATHE O CHHTETUYECKUX BOJIOKHAX Ha
MpUMEPE KapoHa.

benku. benku kak nomunentuasl. CTpykTypa 6elKoBbIX MoJsieKkyJ. CBolicTBa 0€KOB (TrOpeHue, TuAPOIIU3, IIBETHHIE
peakuun). bruonornyeckas poJib OENKOB.

HykneunoBsie KucnoThl. HykiienHOBBIE KHCIIOTHI Kak noJinHyKiIeoTuabl. Ctpoenne Hykieornaa. PHK n JIHK B
cpaBHeHUU. VX poJib B XpaHEHUH U Mepeade HACIeICTBEHHON HHMOpMaIInu.

['eneTuueckas CBS3b MEXJAY KJlacCaMU OPraHUYECKHUX coeauHEeHU M. [loHsATHE O reHETUUECKOM CBSI3U U
T€HETUYECKUX Psaax.

JemoncTpannu. B3anmoaeiicTBre aMMuaka U aHUJIMHA C COJISTHOM KUCIOTOM. Peakiys aHuinHa ¢ OpOMHOM BOJIOH.
JlokazaTenbCTBO HAIMUKS (PYHKIIMOHAJIBHBIX TPYIII B paCTBOpax aMUHOKHUCIIOT. PacTBopeHue u ocaxaeHue 0eiakoB. L{BeTHbIe
peakiuu 0enkoB. ['opeHue nTuubero nepa u mepcrssHord Hutu. Monens monekynsl JIHK. Tlepexonpr: aTaHOom — 3THIEH —
ATWJICHIIIMKOJIb — 3TWJIEHIIMKONAT Meau (I1); aTaHOT — 3TaHanb — 3TaHOBAas KUCIIOTA.

JlabopaTopHbie onbIThl. 14. CBoOlicTBa OEIKOB.
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IIpakTnueckas padora Ne 1. Pemienre skcriepuMeHTaIbHBIX 33/1a4 10 UASHTU(UKAIIMN OPTaHUYECKUX COSIMHEHUM.

Tema 5. Xumus v :KM3Hb

I[Tnactmaccel U BoaokHa. [lomuMepusanus v NOIUKOHICHCAIUS KaK CIIOCOOBI MOJTYYEHUSI CHHTETHUYECKUX BBICO-
KOMOJIEKYJIIPHBIX coeAnHeHui. [lomyueHnre nCKyCCTBEHHBIX BRICOKOMOJICKYIISIPHBIX COETMHEHUN XUMUYECKON Motudukanuen
MPUPOJIHBIX NOJUMEPOB. CTpOCHUE MOJIUMEPOB: JIMHEHHOE, TPOCTPAHCTBEHHOE, CETYATOE.

[Tonsarue o muactmaccax. TepMOIUTaCTUYHBIE U TEPMOPEAKTUBHBIE TONUMEPBL. OTIEIbHBIE PEACTABUTENN CUHTETUYECKUX
U UCKYCCTBEHHBIX MOJIMMEPOB: (PeHO0I0(HOpMAaIbIETHAHBIE CMOJIBI, TOJMBUHIIXJIOPHU, Te(IIOH, HEITYIOUI.

[TonsaTre 0 XuMHUECKUX BOJIOKHAX. HaTypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOIoKHA. Kitaccudukanus u
OTJIeTIbHBIC MPEICTABUTEIN XUMHUUYECKIX BOJIOKOH: alleTaTHOE (TpUAalleTaTHBIN MIEJIK).

®OepmeHTh . DepMeHTHI Kak OMOJTOTHUECKHE KaTaau3aTopsl OenkoBoil mpuposl. [lonstue o pH cpensl. OcobennocTr
CTPOCHUS U CBOUCTB (CEJIEKTUBHOCTH U 3((PEKTUBHOCTH, 3aBUCUMOCTD JIEUCTBUS OT TeMrnepatypsl U pH cpenbl pacTBopa)
(GhepMEHTOB MO CPAaBHEHUIO C HEOPTAHMYECKUMU KaTajau3aropamu. Poiib hepMEeHTOB B KU3HEIEATEIbHOCTH JKUBBIX OPTaHU3MOB U
MIPOU3BO/ICTRBE.

Burtamunusl. [Tonsatue o Buramunax. Bunbl BuTamMmunaHO#N HepocTtaTouHocTH. Knaccudukanus BuramuHoB. Butamun C
KaK MPeJCTaBUTENh BOJOPACTBOPUMBIX BUTAMUHOB U BUTAMUH A KaK MPEJICTaBUTENb )KUPOPACTBOPHUMBIX BUTAMUHOB.

I'opmoHbl. [loHATHE O TOPMOHAX KaK OMOJIOTUYECKH aKTUBHBIX BEIIECTBAX, BHIMOIHSAIONINX SHIOKPUHHYIO PETYIISIIUI0
KU3ZHENIEATeIIbHOCTH OPraHN3MOB. BakHeline cBONCTBa TOPMOHOB: BBICOKAs (DU3UOIOTUYECKAs] aKTUBHOCTD, TUCTAHIIHOHHOE
nercTBue, ObICTpOE pa3pylieHue B TKaHgx. OTAebHbIE MTPEACTaBUTEIM TOPMOHOB: HHCYJIMH U afpeHanuH. [Ipodunakrrka

caxapHoro auaoera.
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JlexapctBa. JlekapcTBeHHAass XUMUS: OT AITPOXUMHUU U (papMaKOTEpaUK 10 XUMHOTEpanuu. AHTUOMOTUKH U
nucbakTepro3. Hapkornueckue BemectBa. Hapkomanws, 6oprba ¢ Helt u mpodrtakThka.

Pemenue 3amad mo opraHndyeckod xumMuu. Pemenne 3amad Ha BEIBOA (POPMYIIBI OPTaHUYECKUX BEIIECTB 11O
MPOAYKTaM CTOPAHUS U MACCOBBIM JIOJISIM 3JIEMEHTOB.

JdemoncTpanmu. Komreknus mractMacce, CAHTETUYECKUX BOJIOKOH M 31U U3 HUX. Pa3nokenue nepokcuia Bogopoaa ¢
MTOMOIIIBIO0 MPUPOIHBIX 00BEKTOB, COAEPKAIIMX KaTajasy (Chipoe Msico, cbipoit kapTodens). Komnexkuus CMC, coneprxarimx
sH3uMbl. Mcnpiranue cpeasl pactBopa CMC nnaukaropHoit Oymaroi. Kosekiusi BATAMUHHBIX MpernapaToB. VcnbiTanue cpeibl
pacTBOpa aCKOPOMHOBOM KMCIOTHI MHAMKATOPHON OyMaroil. MicnibiTaHue anTeqHoro npenapaTa HHCYJIMHA Ha OeJIoK.

JlabopaTopHbie onbIThI. 15. 3HaKOMCTBO ¢ 00pa3iiamMu MJIaCTMACC, BOJOKOH U Kay4yKOB.

IpakTuuyeckas padora Ne 2. Pacno3HaBaHue i1acTMacC U BOJIOKOH.

2.2 O6mas xumus. 11 kaace

Tema 1. Ilepuoguueckuii 3aK0H ¥ CTPOEHHE aTOMA

OtkpeiTue [J.M.MenneneeBbiM llepuonuueckoro 3akoHa. BaxnHelme NoHATHS XUMUH: aTOM,
OTHOCHUTEJIbHAsA aTOMHAs U MoJsieKyssipHast Maccbl. OTkpsitue [. . MenneneeBsim Ilepuonnueckoro 3akoHa. [lepuoanueckuii
3akoH B popmynupoBke J[. . Menaeneena.

[Tepuonuueckas cuctema .M. Meunngeneena. Ilepuonuueckas cucrema J{. . MenneneeBa kak rpadguyeckoe
otobpakenue [lepuoanueckoro 3akoHa. Pasnuunsie Bapuantsl [lepronanueckoit cuctemsl. [leproas! u rpynmbl. 3HAaYCHHE

MEPUOAUYECKOTO 3aKOHA U [leprnoanyeckon CUCTEMBI.
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CtpoeHue atoMa. ATOM — CIIOKHas YacTULA. S Opo aToMa: MPOTOHBI U HEUTPOHBI. M30TOIBI. DIIEKTPOHBI.
DnekTpoHHas 0001049Ka. DHEpreTHIecKuil ypoBeHb. Opburtanu: S u p. Pacnpenenenue 3JIeKTPOHOB IO SHEPTETHUCCKUM YPOBHSIM
U opOuTansimM. DIEeKTPOHHbIE KOHPHUTYpallii aTOMOB XUMUYECKUX 3JIEMEHTOB. BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUECKHX
AJIIEMEHTOB.

[lepuonuueckuil 3aKk0H U cTpoeHue aroma. CoBpeMEHHOE NOHATHE XUMUYECKOTO 3emeHTa. CoBpeMeHHas
bopMyIMpOBKa EPUOIUYECKOTO 3aKkoHa. [[pnurHa NepuoAMYHOCTH B U3BMEHEHUU CBOMCTB XUMUYECKUX IJIEMEHTOB.
Oco0eHHOCTH 3aIl0JIHEHUS IHEPTETUUECKUX YPOBHEN B AJIEKTPOHHBIX 000J0YKaX aTOMOB IIEPEXOAHBIX FIEMEHTOB.
DJIEKTPOHHBIE CEMENCTBA DJIEMEHTOB: S- U P-3JIEMEHTHI.

JemoncTpauunu. Paznmuunsie popmel [leproaudeckoit cuctems 1. 1. Menneneesa.

Tema 2. CTpoeHue BelecTBa

KoBanentHas xuMmudyeckas cBsA3b. [loHsaTHE O KOBaJIeHTHOM cBsi3u. OO1ast 35ieKTpoHHAas mapa. KpatHocTh KoBa-
JICHTHOM CBSI3U. DIIEKTPOOTpHUIIATEIbHOCTh. KOoBasieHTHAs MOsipHas M KOBaJCHTHAS HEMOJISIpHAs XUMUYeCKue CcBsi3u. OOMEHHBIM
Y JJOHOPHO-AKIENTOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBAJEHTHOM CBs3H. BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO
CTpPOEHHUs. 3aKOH MOCTOSHCTBA COCTaBa JUIsl BEIECTB MOJIEKYJISIPHOTO CTPOECHHUS.

NonHas xuMuueckas cBA3b. Katnonsl u annonsl. loHHas cBs3b U ee cBoMcTBA. IOHHAs CBA3b Kak KpallHUN
Cy4aid KOBAJIEHTHOM IOJISIPHOW CBSI3H.

MeTtannuueckas Xxumuueckas cBa3b. Obmue ¢pusnueckue cBoiictBa MetamioB. CruiaBbl.

ArperatHbeie cOCTOSHUS BemnecTBa. ['a3pl. 3akoH ABoraapo Jis ra3oB. MoJspHBIN 00beM ra3000pa3HbIX

BellecTB (pH H. y.). JKuakocTu.
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Bonoponnas xuMuueckas cBsi3b. BogopoaHas cBsi3b Kak OCOOBIN Cilydail MeXXMOJEKYISIPHOTO B3aUMOICHCTBUS.
Mexanu3m ee 00pa3oBaHUs U BIMSHUE HA CBOMCTBA BEIIECTB (Ha MpUMEpe BOIbI).

Tunel kpucTannuueckux pemeTok. Kpucramnmueckas pemerka. loHHbIE, METaUIMYECKUE, ATOMHBIE U
MOJIEKYJIIPHBIE KPUCTAIUIMYECKUE PeIIeTKU. AioTponusi. AMop(dHbIE BELIECTBA.

Yucteie BemecTBa cmecu. CMecu u XUMUYECKUE coequHEHMs. [ OMOTeHHbIE U TeTeporeHHbie cMecu. MaccoBasi u
00beMHast J10JIM KOMIIOHEHTOB B cMecu. MaccoBasi 710J1s1 ipuMmecei. Perienue 3aa4 Ha MacCoOBYIO JIOJIIO PUMECEH.

HucnepcHble cucTteMbl. [londarue qucnepcHoi cuctemsl. JlucnepcHas (pasa u JucepcuoHHas cpefa.
Knaccudukanus 1UCTIEpCHBIX CUCTEM.

JeMoHcTpanuu. Moienlb KpUCTAJUTMUECKOM PEIIeTKH Xjiopuia HaTpus. OOpasibl MUHEPAIOB ¢ MOHHOM KPUCTAJTMYECKOM
pEILIETKOM: KalblUTa, raauTa. MoAenu KpuCcTauIMYECKUX PEHIETOK «CyXOro Jibia» (WM nojaa), anMasa, rpadura (WM KBapua).
Mopenb MOISIpHOTO 00beMa ra30B. TpH arperaTHBIX COCTOSIHUS BOJIBI.

JlabopaTopHbie onbIThI. 1. OnpeneneHrue cBOMCTB HEKOTOPBIX BEMIECTB HA OCHOBE THUIMA KPUCTAIUIMYECKON PELIETKH. 2.
O3HaKOMIIEHHE C KOJUIEKIIMEN OJIMMEPOB, MJIACTMACC U BOJIOKOH U M3/eNui u3 HUX. 3. JKecTKOCTh BOABL. Y CTpaHEHHE
KECTKOCTH BOJBL. 4. O3HAKOMJICHHE C MUHEPATbHBIMU BogaMu. 5. O3HaKOMIIEHUE C JUCTIEPCHBIMUA CUCTEMAaMH.

IIpakTuyeckas padora Ne21. [TonydeHnue u pacro3HaBaHUE Ta30B.

Tema 3. DeKTposIATHYECKAS TUCCOLMALST

PactBOpbI. PacTBOPHI Kak TOMOT€HHBIE CUCTEMBI, COCTOSIIINE U3 YACTUI] PACTBOPUTEIISI, PACTBOPEHHOTO BEIECTBA U

MPOJYKTOB X B3aMMOJICUCTBUsI. MaccoBas /107151 paCTBOPEHHOTO BEIIeCTBA. THITBI paCTBOPOB.
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Teopus PNEKTPONUTUYECKOU NUCCONHUAUUN. DIECKTPOIUTHI U HEANEKTPOJIUTHI. CTENEHD 3NEKTPOIUTUIECKON
nucconuan. CUIIbHbBIC U CIA0bIe SJIEKTPOJIUTHI. Y PaBHEHHUS AJIEKTPOJIUTHUECKON AUCCOIUALIAH.

KucmoTsl B CBETE TEOPUU ANEKTPOIUTHICCKON nuccormanuu. OOmme cBOMCTBAa HEOPTAHNIECKIX U OPTaHUIECKUX
KHUCJIOT. Y CJIOBUS TEUCHHUS PEAKLIMI MEXKAY AJIEKTPOIUTAMHU 10 KOHIA.

OCHOBaHHUS B CBETE TCOPUU IICKTPOIUTHICCKON TUCCOIUAIINH, UX KIacCU(BUKAIISA U OOIIIEe CBOMCTRA.

Conu B CBETE TEOPHUH DIEKTPOIUTUYECKON AUCCOLMALINU, UX KIacCU(pUKAIUSA U OOIIMEe CBONCTBA. DIEKTPOXUMHUUECKUI
PAI HAIIPSDKEHUN METAJUIOB U €T0 UCIIOJIb30BAHUE JJIS1 XapaKTEPUCTUKU BOCCTAHOBUTEIILHBIX CBOMCTB METAJIOB.

I'maponu3s. Cioyuyau ruaponusa cosieid. Peakuus cpenst (pH) B pacTBOpax ruiposiu3yrOXIIuxcs CojeH.

JemoncTpanmnu. VicnbiTaHUE paCTBOPOB JIEKTPOJIUTOB M HEAJIEKTPOJIUTOB HA MPEIMET IUCCOLMAIMU. 3aBUCUMOCTh
CTEIEHM DJICKTPOJIUTUUYECKON AUCCOIMAIIMY YKCYCHOU KUCIIOTHI OT pa3z0aBiieHus: pacTBopa. [Ipumepsl peakiiuii HOHHOTO OOMEHa,
UIYIINX ¢ 00pa30BaHUEM OCaJIKa, ra3a UK BOJbl. XMMUUYECKUE CBOMCTBA KUCJIOT: B3aUMOJICUCTBUE C METAJJIAMU, OCHOBHBIMU 1
amM(pOTEpPHBIMUA OKCHUJIAMHU, OCHOBAHHSMHU (I1I€JI0YaMU U HEPACTBOPUMBIMHU B BOJIE), COISIMU. B3aumoielicTBre a30THOW KUCIIOTHI
¢ Me1bI0. XMMHUYECKUE CBOMCTBA IIEJIOUEH: peaKys HEUTPATIU3ALNK, B3AUMOICCTBUE C KUCTIOTHBIMU OKCHUJIAMU, COJISIMM.
Paznoxxenue HepacTBOPUMBIX B BOJAE OCHOBAHUY IPU HAIPEBAHUU. XUMUYECKHE CBOMCTBA COJIEN: B3AaUMOJECUCTBUE C METAJLIAMH,
KHCJIOTaMH, I1IeJI0YaMu, ¢ ApYruMu coisiMu. [ uaposnns kapouaa kanbius. M3yuenne pH pacTBOpoB ruipoIu3yIOIIUXCS CONCH:
KapOOHATOB IIETOYHBIX METAJIJIOB, XJIOPUA U alleTaTa aMMOHHMUSI.

JlabopaTopHbIe onbIThI. 6. O3HaKOMIIEHHE C KOJUIEKIMEen KUcaoT. 7. [lony4yeHnne u cBoiicTBa HEPACTBOPUMBIX

OCHOBaHUU. 8. O3HAKOMJICHUE C KOJUICKIIUEH OCHOBaHUM. 9. O3HaKOMJICHHE C KOJJIEKIIMEN MUHEPAJIOB, coaepkanux coiu. 10.
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HcnpTanue pacTBOPOB KUCIOT, OCHOBAaHUM U cojiel mHAuKaTtopamu. 11. Paznuunele cirydan rugponusa coneit. 12. I'maponus
XJIOPUJIOB U alleTaTOB IIEJIOYHBIX METAIIOB.

IIpakTuyeckas padora Ne 2. Penienue sKCiepuMEHTAIBHBIX 33/1a4 Ha WACHTU(DUKAIINIO HEOPTAaHUUECKUX U OP2aHUYeCKUx
COeOUHeHU.

Tema 4. Xumnueckue peakuuu

Knaccudpukanusa xumuueckux peakuui. Kimaccupukanus no yucily U COCTaBy pearupyrolux BEIECTB U
IIPONYKTOB PEAKI[ U U .

Peakuuu pa3noxeHUs, COEJMHEHUSA, 3aMEIIEeHUsI U 0OMeHa B HEOpraHUYEeCKOU Xxumuu. Peakuuun
IIPUCOEANHEHNS], OTLIEIIICHUs], 3aMEILIEHU U U30MEPU3ALIMUA B OPraHUYECKOW XUMUH. Peakiuu nmoammepusanuu Kak YaCTHBIN
CIy4ai peakuuii NpUCOEANHECHUA.

TennoBol 3¢ peKT XUMUUECKUX pEaKUUN. DK30- U SHAOTEPMUUYECKUE PEAKLIUH. TEepMOXUMHUUYECKHE
ypaBHeHMs. Pacuer KoauyecTBa TEIUIOThI 10 TEPMOXUMHUYECKUM YPAaBHEHUSM.

CkopocThp XUMHYECKUX peaknui. [loHATHE O CKOPOCTH XUMUYECKUX PEAKLNN, AaHATUTUYECKOE BBIPAKEHUE.
3aBUCUMOCTBH CKOPOCTH PEAKLUU OT KOHIIEHTPALUH, JaBJIEHUS, TEMIIEPATYPBI, IPUPOBI PEATMPYIOLIUX BEIIECTB, IUTOIMIAINA UX
CONIPUKOCHOBEHUS. 3aKOH JEHCTBYIOIIUX MAcCC.

KaTtanus. Karanuzatopsl. Katanus. [Iprumepbl KaTaquTHYECKUX MPOIECCOB B IPOMBIIIIEHHOCTH, TEXHUKE, OBITY.
®depMeHTHI U UX OTIUYUS OT HEOPraHUYECKUX Kataiau3aTopoB. [I[pumeHeHne kaTaan3aTopoB U (pepMEHTOB.

Xumuueckoe paBHoBecue. OOpaTuMble U HEOOPATUMbIE PEaKMU. XUMUYECKOE PABHOBECUE U CIIOCOOBI €ro

CMCIICHUA Ha ITPUMCPEC MMOJITYUCHUA aMMHaKa.
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OKUCIUTENbHO-BOCCTAHOBHUTEINIbHBIE MPOIECC bl. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINU. OKHUCIUTEND
1 BoccTaHOBUTENb. OKHCIEHUE U BOcCTaHOBIIeHHE. COCTaBIICHUE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
METOJ/IOM AJIEKTPOHHOTO OanaHca.

OOmue cBoiicTBa MeTannoB. XUMHUECKHE CBOMCTBA METAIUIOB KaK BOCCTaHOBUTeINEH. B3auMoaeiicTBue MeTanion
C HEMETAJJIAMH, BOJIOM, KMCJIIOTAMH U pacTBOPAMHU CoJIeh. MeTtaimmoTepmusi.

Koppo3us mertannos. CnocoObl 3alIUTHl METAINIOB OT KOPPO3UHU.

OOmue cBoiicTBa HeMeTalJioB. XUMUYECKHE CBOMCTBA HEMETAJUIOB Kak oKuciuTeneil. Bzaumoneiicteue ¢
METaJUIaMH, BOJIOPOAOM U ApYyrUMHU HeMeTaiaMu. CBOMCTBA HEMETAIIOB KaK BOCCTAHOBUTEIIECH. B3anmoaencTBrE ¢ MPOCTHIMU
Y CJIOKHBIMU BEILLIECTBAMU-OKUCIUTEIISIMMU.

DIEKTPONHU3. DIEKTPOIU3 PACTBOPOB U PACIIIIABOB JIEKTPOJIUTOB HA TPUMEPE XJIOPUIA HATPUS. DIEKTPOIUTHIECKOE
MoJydYeHre amfoMuHuA. [IpakTnueckoe 3HaUeHUE SIEKTPOIIN3A.

3aknwyenue. [lepcreKTUBBI pa3BUTHS XUMHUECKOW HAYKA U XUMUYECKOTO TIPOU3BOICTBA. XUMUS U TIPOoOIeMa OXpaHbl
OKPY>KaIOLIEH CPEIbI.

JleMmoHcTpannu. DK30TEPMUYECKUE U SHAOTEPMHUUECKNE XUMUUECKUE peakuu. TerioBble IBIICHHS IPU PACTBOPEHUU
CEpPHOMU KUCIJIOTHl 1 AMMHAYHOUN CEUTPBI. 3aBUCUMOCTh CKOPOCTH PEAKIIMM OT MPUPObI BEIIECTB HA MPUMEPE B3aUMOACHCTBUSA
PacTBOPOB PA3JIMUHBIX KUCIOT OJMHAKOBOW KOHIIEHTPAIMU ¢ OJMHAKOBBIMU KyCOUYKaMH (TpaHyJIaMu) IIMHKA U OJITMHAKOBBIX
KYCOUYKOB Pa3HBIX METAJNIOB (MarHus, IIMHKA, jKeJie3a) C paCTBOPOM COJITHOM KUCIOTH. B3aumMoaeicTBue pacTBOPOB CEPHOM
KHUCJIOTHI C paCTBOpPaMU THOCYJIb(aTa HAaTPHUs Pa3IMUHON KOHIICHTPAIMU U TeMrepaTrypbl. Mojienb Kursiero ciios. Pa3inoxenue

TIEPOKCH/Ia BOJIOPO/Ia C TOMOIIBI0 Heopranudeckux karanuzaTopos (FeCl,, Kl) u mpupoaHbix 00bEKTOB, COEpIKAIINX KaTa-
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na3y (cbipoe Msico, kapTodens). [IpocTeiiire OKUCITUTEIbHO-BOCCTAHOBUTEBHBIE PEAKITUU: B3aUMOJICUCTBHUE IIMHKA C COJITHON
KHCJIOTOH | xkene3a ¢ cyabdarom meau (11). Moaens anexrposu3epa. MoJienb 371eKTpOTH3HOW BaHHBI JIJIS IOy ICHHS
ATFOMHUHUSL.
Jlabopatopubie onbIThI. 13. [TonyueHue kuciopoa pa3noxkeHueM EPOKCHaa BOJIOpOa C MOMOIMIbIO JUOKCUIA MapraHia
U Kamanaswl cvlpo2o kapmodgens. 14. Peakuus 3aMelieHust Meu skenie3oM B pactBope cynbdara meau (I1). 15. [Tonyuenne
BOJIOPO/Ia B3aUMOICCTBUEM KUCIOTHI C TUHKOM. 16. O3HaKoMIIeHHE ¢ KOJUIeKIMelH MeTasuioB. 17. O3HakoMIIeHHE ¢ KOJUIEKIIUeH
HEMETAJJIOB.
3. TemaTuyeckoe NIAHUPOBAHUE
OO0t mepro OCBOEHUs yueOHOTO MpeMeTa — 2 rojia, KOJIMYECTBO YUeOHBIX 4acoB — 68, B TOM 4ucIIe:
1 rox (10 kimace): 1 gac B Heneno X 34 yueOHbIX Henenu = 34 y4eOHBIX Jaca;

2 rox (11 knacc): 1 yac B Henenmto X 34 yueOHbIX Henenu = 34 ydeOHbIX Yaca.

Homepa Ha3Banus tem KosmuyecTBo 4acoB, 0TBOAMMOE HA H3yYeHHE
TeM KaK10M TeMbl
[To u3nanuto [To HacTosen
«Paboumne mporpaMmel. paboueit
Xumus. 10 — 11 kmaccsl. porpamMme

Astop O.C. I'aGpuensH.

VY4ebHO-MeTOAMUeCKOe

nocobue. — M.: Ilpoda,
2013»

10 xnacc
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BeCh MEePHO/I OCBOEHH Y4eOHOr0 nmpeaMera

Bgenenue. 1 yac 1 yac
1. Teopus cTpoeHUs: OPraHUYECKUX COSIUHEHHA. 3 vaca 3 vaca
2. YT1neBonopoasl U KX IPUPOIHBIE HCTOUYHUKH. 9 yacos 9 yacos
3. Kucnopoconep:xaiue opraHn4eckiue CoeIMHEHUS. 8 yacos 8 yacos
4. A3zoTcoaepiKale OpraHn4eckue COeIMHEHUSI. 8 wacos 8 wacoB
S. XUMHS U )KUA3Hb. 4 yaca 5 yacoB

PesepBHOE Bpems 1 gac -

11 xnace

1. [leprnonuvecknii 3aKOH U CTPOCHUE aTOMa. 4 gaca 4 gaca
2. CrpoeHue BemecTsa. 11 gacos 11 gacoB
3. DNEKTPOIUTHYECKAsT JUCCOLALIHS. 7 9acoB 7 9acoB
4, XUMUYECKHUE PEAKIIHUH. 11 gacos 12 gacoB

PesepBHOE Bpems 1 gac -

Bcero xo/1u4ecTBO 4acoB, 0TBOAMMbIX HA U3yYeHHE TeM, 32 68 uacoB 68 uacoB
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