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1. AuHHoTaums K padoueii mporpamme

Pabouas o denepaabHOro rOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTA
nporpamma cpemHero odmiero oopa3oBaHus;
COCTaBJIEHA HA e OcHOBHOW 00pa30BaTeNbHOl MpOrpaMMbl  CPEIHETO  00MIero
OCHOBE obpazoBanus OAHO «Jlunepsr» Ha 2022-2024 1.

e Epemun B.B, Ky3smenko H.E., Tepenun B.U., Jlpo3nos A.A.,
Jlynun B.B IIporpamma Kypca XMMUH 10, 11
KJaccoB  0o0meoOpa3oBaTeNbHBIX — YUPESKACHUH.  YTIyOJIeHHBIH

yposenby», -M.: JIpoda, - 2018 r. cTp.27
o [lonoxenus o paboueri nporpamme OAHO «JIuaepb»

PaGouas 1. Epemun B.B, Ky3pmenko H.E., Tepenun B.U., [Ipo3nos A.A.,

porpamma Jlyaun B.B. Xwumwmsa. 10 kmacc. YruryOleHHBIH ypOBEHB:

peayuzyercs uepes YueOHuk s 00meoOpa3oBaTeNbHBIX yupekaeHuil. - M.:
YMK Hpoda, 2020.

2. Epemmn B.B, Kyspmenko H.E., Tepenun B.U., [Ipo3nos A.A.,
Jlyaua B.B IIporpamma kypca xummm g 10 — 11 kmaccoB
00111€00pa30BaTENbHBIX YUPEXKIAECHUH, YriayOleHHbI ypOBEHb -
M.: Ipoda, - 2018 r. c1p.27;

3. HenucoBa B. I'. Xumusa 10 kmacc: [loypouHble miaHbl. -
Bonrorpan: Yuurens, 2018 r. - 151 c.

4. Acrappe C.B. VYpoku  XuMuM ¢  OPUMEHEHHEM
nH(popMalMOHHbIX TexHosoruii 10-11 kiaccel, ¢ AIEKTPOHHBIM
npuioxkenuem, -M.: «['mobyc», 2019.

5. bormanosa H.H., BaciokoBa E.FO. CO0pHUK TeCTOBBIX 3aJaHHii
JUIs TEMaTHMYeCKOro M MTOTrOBOro KoHTpousis, xumus 10-11
kiaccel, -M.: «MaTemnext-Leatpy», 2019.

[ns peanuzanuun Jna yvawuxcs:
MIPOTPaMMBI 1. Epemun B.B., llpo3noB A.A., llumapesa I".A.
UCIIOJIb3YIOTCS Xumus yriayosnenssiil yposenb. 10 knacc. Pabouas terpaap, -M.:
nononHutensHsie | dpoda, - 2018 1

y4eOHO- 2. A. M. Pagenxwmii [Iunaktudeckwii marepuan «Xumus 10-11
JTUTaKTUYECKUE KnacceDy — M.: [Ipocsemenue, 2016. — 5-¢ nza. ba3oBeiil ypoBeHb.
MaTepHUalIbl 3. HEE. Jlepsibuna « MUHUCTIPaBOYHUK ITKOJILHUKA U aOUTYpHEHTa
Opra"nydeckasi XMMUsI B PEaKIUIX»
Ha peanuzanuro 3 gaca B Henemo, 105 gaca B rox (35 Hememnm)
MIPOrpamMMBbl
OTBOJIATCS

2. Ilnanupyemble pe3y/ibTaThbl OCBOEHHUsI y4eOHOI0 mpeaMeTa

IIpenmeTHbie pe3yJIbTaThI

BbINyCKHUK Ha YIJy0J€HHOM YPOBHE HAYUYHMTCSH:

® packpeIBaTh Ha MpUMepax poJib XUMHH B (POPMHUPOBAHMHM COBPEMEHHOM Hay4HOM
KapTHUHBI MUpa U B IPAKTUUECKON JEATEIbHOCTH YeI0BEKa, B3aUMOCBSI3b MEXKIY XUMHUEH
U JIpYTYMH €CTECTBEHHBIMH HAayKaMU;

® WJUIIOCTPUPOBATH Ha MPUMEPAX CTAHOBJIECHHME WU DBOJIIOLUI0 OPraHMYECKON XMMHH Kak
HAyKH Ha Pa3IMYHBbIX UCTOPUUECKUX ITAIlax €€ pa3BUTHUS;

® aHaJIM3UpOBAaTh COCTaB, CTPOCHHME U CBOICTBA BELIECTB, MPUMEHAS MOJIOXKEHUS
OCHOBHBIX XMMHYECKMX TEOpUH: XMMHUYECKOIO CTPOEHHUS OpPraHMUYECKHUX COECIUHEHHM



A.M. bytnepoBa, CTpoeHUA aTomMa, XUMHUYECKON  CBSI3H, DJIEKTPOJIUTHYECKOU
JUCCOLMAIIMU KHUCIOT M OCHOBAaHWM; YCTaHABIMBATh MPUYMHHO-CIICCTBEHHBIC CBSI3U
MEX/1y CBOMCTBAMH BEIIECTBA U €r0 COCTABOM M CTPOCHUEM;

IPUMEHSTh MPaBUIa CUCTEMATHYECKON MEXIyHApOIHON HOMEHKJIATYphl KaK CpeiCcTBa
pa3ianyeHus U UAeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOCHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYypHbIEe (OpPMYJbI OPraHUYECKUX BEIIECTB Kak
HOcHUTENeH MH(OpPMAIMKU O CTPOCHUHU BEIIECTBA, €r0 CBOWCTBAX WM MPHHAJJIC)KHOCTH K
oTpezieIeHHOMY KJIacCcy COeMHEHHI;

MPUBOJUTH MPUMEPHl XUMHUYECKUX PEaKIUi, PACKPHIBAIOIIUX XapaKTEPHbIE XUMUUYECKHE
CBOMCTBA OPraHMYECKUX BEIIECTB M3YUYEHHBIX KJIACCOB C LENBI0 UX HICHTU(DUKALNU H
00BICHEHHS 00JIaCTH IPUMECHCHHUS;

yCTaHaBIIMBATh 3aBUCUMOCTb PEAKIIMOHHOM CIIOCOOHOCTH OPTraHMYECKUX COCTMHEHUN OT
XapakTepa B3aUMHOTO BIHUSHUS aTOMOB B MOJIEKYJIaX C IICNII0 MPOTHO3HPOBAHHUS
MPOJYKTOB PEAKINY;

YCTaHaBIIMBAaTh T€HETUYECKYIO CBSI3b MEX]Y KJIacCaMU OPraHWYeCKUX BELIECTB JUIS
000CHOBAaHHS TMPUHIUIHAILHON BO3MOXXHOCTH  TOJIyUYEHHUS] HEOPTaHWYECKUX M
OpPTaHMYECKUX COSAMHEHUN 3aJaHHOTO COCTaBa U CTPOCHHUS;

noi0upaTh peareHThl, YCIOBHUS W ONPEACNATh NPOAYKTHI PpEaKLUUl, MO3BOJISIOIIUX
peayM30BaTh JIA0OPATOPHBIE M MPOMBIIIICHHBIE CIIOCOOBI TIONYYEHUS BaKHEHIITUX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

OTpeeNATh XapakTep cpeAbl B pPe3yiabTaTe TUAPOJIM3a OPraHUYECKHX BEUIECTB H
OPUBOJIUTH TMPUMEPHI TUAPOJIM3a BEIIECTB B IMOBCEJHEBHOM KU3HU YEJIOBEKa,
OMOJOTUYEeCKIX 0OMEHHBIX TIPOIECCaX U MPOMBIIUICHHOCTH;

000CHOBBIBATh MPAKTUIECKOE HMCIIOIH30BAHUE OPTAaHMYSCKHUX BEIISCTB W MX pPEaKIUi B
MIPOMBIIIIICHHOCTH U OBITY;

BBITMIOJHATh XUMHUYECKUN SKCTIEPUMEHT I10 PACTIO3HABAHUIO U MOJIYUYEHUIO OPTaHUYECKUX
BCIICCTB, OTHOCSIIMXCSA K PA3IMYHBIM KJaccaM COCIWHEHUH, B COOTBETCTBUHU C
npaBWJIaMd M TpueMaMu Oe3omacHOM padoThl C XUMHYECKMMH BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBaHUEM;

MPOBOJAMWTH pacueThl HAa OCHOBE XHUMHUYECKUX (OpPMYT W ypaBHEHUH pPEaAKIIHIA:
HAXO0XJICHWE MOJEKYISIpHON (OpMYIbl OpPraHUYECKOrO BEIIECTBA MO €ro IUIOTHOCTH H
MacCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIUX B €0 COCTaB, WM 10 MPOIYKTaM CrOpaHWS;
pacueTsl MaccoBOi A0 (Macchl) XMMHUECKOTO COSIMHEHHUS B CMECH; PacueThl MacChl
(oOBbema, KONHMUYECTBa BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIIM OJHO W3 BEIIECTB JaHO B
u30bITKE (MMEeT MPUMECH); pacueThl MAaCCOBOW MM OOBEMHON JOJU BHIXOJA MPOIYKTa
peaknuu OT TEOPETHUYECKH BO3MOXKHOTO; pacdeThl TeIuioBoro 3ddexra peaknuu;
pacueTsl OObEMHBIX OTHOIICHHH Ta3oB MPH XUMHUYECKHX PEAKIUSAX; pacueThl MacChl
(o0Bema, KoTMYeCcTBa BEIIECTBA) MPOYKTA PEAKIIUU, €CITU OJTHO U3 BEIIECTB JIaHO B BUJIC
pacTBoOpa ¢ OMpeIEIIEHHON MacCOBOM T0NIel paCTBOPEHHOTO BEIIECTBA;

UCIIONB30BAaTh METOABbl HAYYHOTO TIO3HAHMS: aHajiu3, CHUHTE3, MOJEIUPOBAHHE
XUMHUYECKHX TMPOIECCOB M SBJICHHUNA — MPHU PEHICHUH YIeOHO-HCCIISIOBATEIBCKUX 3a/1a4
M0 U3YYCHHUIO CBOWCTB, CIOCOOOB MOTyUeHUs U paClio3HABAHUSI OPTAaHUYECKUX BEIECTB;

BIIQJICTh TMpaBWJIaMU OE30MACHOTO OOpAaIlEHUSI C €IKUMH, TOPIOYMMH U TOKCHUYHBIMH
BEIIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH,

OCYIIECTBIIATh TMOWUCK XHMHYECKOW WH(GOpMAIMU I10 Ha3BaHHWAM, HACHTH(HKATOpam,
CTPYKTYpPHBIM (hOopMysIam BEIIECTB;

KPDUTHYECKH  OLIGHWBAaTh U  HMHTEPHPETUPOBATH  XUMHUYECKYI0  HH(POPMAIHUIO,
CoJIeprKallyrocss B COOOIIEHUSX CpeICcTB MaccoBoil nHpopmanuu, pecypcax MHTEepHETa,
HAYYHO-TIOMYJISIPHBIX CTaThAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
IEJISIX BBISIBJIICHHS OIIMOOYHBIX CYXICHUH U (POPMUPOBAHUS COOCTBEHHOM ITO3HIINN;



® YCTaHABJIMBATh B3aMMOCBS3U MEXAY (haKTaMH U TEOpUEH, MPUUYNHON U CIICACTBUEM IPH
aHanmu3e MPOOJEMHBIX CUTYallMii U O0OOCHOBAaHMM NPUHMMAEMBIX PEIICHUH Ha OCHOBE
XUMHUYECKHUX 3HAHUM;

® [IPEJCTaBIATh IIYTH PEIIEHUs INI00aNbHBIX MPOOJIEM, CTOAILIMX MEepes YeI0BEUYEeCTBOM, U
IIEPCIEKTUBHBIX HAIPABICHUN pPAa3BUTUA XUMHUYECKMX TEXHOJOTMM, B TOM YHCIIE
TEXHOJIOTUH  COBPEMEHHBIX MaTepHaloB C  PA3IM4YHOM  (YHKIHOHAIBHOCTBIO,
BO300HOBIISIEMBIX MCTOYHUKOB CHIPbS, MEPEPAOOTKH M yTHUIIM3ALUU TPOMBIIUICHHBIX U
OBITOBBIX OTXOJIOB.

BbinycKHUK Ha YIJ1y0JI€HHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

*  chopmynuposams yenvb uUccie008anus, BblOGUSAMb U NPOBEPSAMb IKCNEPUMEHMANLHO
2UNOmMe3bl 0 XUMUYECKUX CBOUCMBAX Beuecms HA OCHOBe UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 8CIMYNAMb 8 XUMUYECKUe peakyul, o xapakmepe u npooyKmax pasiuiHbix
XUMUYECKUX PeaKyull;

®  CAMOCMOSIMENbHO — NIAHUPOBAMb U  NPOBOOUMb  XUMUYECKUE IKCHEPUMEHMbL  C
cobnodenuem npasun 0e30nacHou pabomel ¢ Gewjecmeamu U  J1aOOPAMOPHLIM
0bopydosanuem,

®  uHmMepnpemuposamsv OaHHble 0 COCMABE U CIMPOCHUU BEUeCmE, NOJYUEHHbLE C NOMOWbIO
COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOO08;

® onucvlgamv COCMosAHUe INeKMPOHA 8 aAmome HA OCHOBE COBPEMEHHbIX KBAHMOBO-
MEXAHUYECKUX NPeOCMAGIeHUIl O CMPOEHUU amoma Oasi OOBIACHEHUs. pe3yabmamos
CNEeKMPAIbHO20 AHAU3A BEUJeCTNE,

®  Xapakmepuzo8amv Poib  A30MOCOOEPHCAUUX — 2eMEPOYUKIUYECKUX COeOUHEHUL U
HYKIEUHOBBIX KUCTIOM KAK GANCHETMUUX DUONIOSULECKU AKMUBHBIX 6EUieCME,

®  NPOCHO3UPOBAMDL  BO3MOJICHOCb  NPOMEKAHUSL  OKUCAUMENbHO-80CCIAHOBUMETbHBIX
Peakyutl, 1eHCauux 8 OCHO8e NPUPOOHBIX U NPOUZBOOCNBEHHBIX NPOUECCO8.

3. Conep:xkanue yueOHOro npeamera
Tema 1 Benenue (3 uaca)

Crtpoenue atoma. AtoMHast opouTtaiib. [IpaBuia 3amoaHeHns SJIEKTPOHAMH aTOMHBIX OPOUTAICH.
Banentnelie snekTponsl. [lepuoanueckuii 3akoH. @opMyIMpoOBKa 3aKOHA B CBETE COBPEMEHHBIX
MPEJCTABICHUNA O CTPOCHUM artoMa. M3MeHeHne CBOWCTB 3JIEMEHTOB W HMX COCIWHEHUN B
Nepuoiax u rpynmnax.

Crtpoenue BemiecTBa. Tumbl XuMu4eckux cBsizeil. KoBaneHTHas , HOHHAsI, METAJUIMYECKas CBSI3b.
Bonopoanas cBsizb. CriocoObl 00pa3oBaHMsi KOBAaJIEHTHOM CBSI3U: 00OOIIECTBICHUE AIEKTPOHOB,
JIOHOPHO-aKIENTOPHBINA MexaHu3M. [lepekpbiBaHre 2IEKTPOHHBIX OpOUTANIeH: G- U T-CBSI3U.

Tema 2. OcHOBHBbIE NIOHATHS OPraHuveckoit xumuu (12 v)

[Ipenmer opranmyeckoil xumuu. OCOOEHHOCTM OPraHWYECKUX  BEUIECTB. 3HAUEHUE
opranu4eckoil xumuu. IIpuunHbl MHOrO0Opa3usi OPraHNYeCKUX BELIECTB. YTIJIEPOJHBIN CKeJeT,
€ro TUMBI: IUKJIWYECKUE, aluukindeckue. KapOoonukinyeckue U reTepoluKInYecKiue CKeIeThl.
Bunsl cBsazeli B MOIEKylnax OpPraHMYECKUX BEILECTB: OJIMHAPHBIC, JBOMHBIE, TPONHBIE.
V3meHeHne >HEprum CBSA3€M MEXJy aTOMaMH yriepoJa IpPH YBEIUYEHUU KPAaTHOCTH CBS3H.
HaceplieHHbIE 1 HEHACBILICHHBIE COEAMHEHUS.



DIIEKTPOHHOE CTPOCHHE W XMMHYECKHE CBSI3M aToma yriepona. [ mOpuamsanus opOuTaieii, ee
TUMBI IS OPFAaHUYECKUX COeAMHEHuit: sp, sp?, sp. O6pasoBaHue G- U T-CBA3EH B MOIEKYJax
OpPraHUYECKUX COCTUHEHUI.

OCHOBHBIE TIOJIOKEHUSI CTPYKTYPHOM TEOpUU OPraHUYECKHX COCAUHEHUH. XHMHUYECKOe
crpoenue. CtpykrypHas ¢opmyna. CTpykTypHass U HMpOCTpaHCTBEHHast m3omepus. M3omepus
yriaepogHoro  ckenera. HM3omepuss  mnonoxkeHus.  MexknaccoBas — u3zomepus.  Buasl
IIPOCTPAHCTBEHHOM n3omepuu. Onrudeckas nzomepus. ONTHUECKUE aHTUIIOABI. XHUPaIbHOCTb.
XupanabHbIE U AXUPaATbHbIE MOJIEKYJIbIL.

I'eomerpuueckas uzomepus (1uc-, Tpanc-uzomepusi). ['omonorus. I'omonoru. I"'omonoruveckas
pa3HOCTh. ['OMOJIOrHYECKUE PSBI.

OnektpoHHble 3(dextl. CrocoObl 3amucedl peakiuid B opraHudeckoil xummu. Cxema u
ypaBHEHHE. YCIIOBUs MpoBeneHus: peakiuil. Kinaccudukamus peaknuii OpraHu4ecKiuX BEIIeCTB
[0 CTPYKTYPHOMY IIPHU3HAKY: 3aMeIIeHHEe, IPUCOECTUHEHHE, OTIIeIIeHHe. MeXxaHU3Mbl peaklni.
CrocoObl  pa3peiBa CBs3U  yriiepoa-yriaepoa. CBoOOIHBIE paaWKabl, HYKICOPWIB U
3IEKTPOPHUIIBI.

Knaccugukanus opraHMyeckux BelleCTB U peakuuil. OCHOBHBIE KJacChl OPraHUYECKHUX
coequHenuii. Knaccudukanus OpraHMYecKHX COEAWHEHHH IO (QYHKIMOHAIBHBIM TpPYIIIIaM.
DJEeKTPOHHOE CTPOCHHME OPraHUYECKUX BellecTB. B3auMHOe BIMAHUE aTOMOB U IPYII aTOMOB.
WunyktuBHBIE 1 Me3omepHbIii 3¢ddexrel. [IpencraBnenne o pe3onance. Homenkiarypa
OpPraHMYeCKHUX BeleCTB. MeXayHapoJHas (CHCTEeMaTHuYecKas) HOMEHKIATypa OpraHMYeCKUX
BCIICCTB, €€ IPHUHLUIILI. PaIII/IOHaJIBHaﬂ HOMCHKIJIaTypa. OkuciieHHe U BOCCTaHOBJIICHHE B
OpPraHMYeCKOH XHUMUH.

Hemonctpanuu. 1. Mojenu opraHn4ecKux MOJICKYIL.
Tema 3. YrueBoaopoasbl (26 4)

A 1 x a H b. CTpoeHue MoJiekyibl MmeTana. [Tonstue o konpopmanusax. OOmas xapaKTepucTHKa
Kllacca, (Qu3MYeckue U XHMHUYECKHE CBOHCTBa (TOpeHHe, KaTaluTHUYECKOE OKHCIICHUE,
TaJIOTCHUPOBAHWE, HUTPOBAHWE, KPEKHWHT, NHPOJIW3). MeXaHW3M peakIuu XJIOPHUPOBAHUS
MeTaHa. AnkaHbel B mpupoae. CHHTeTHUYECKHME CHOCOOBI TMOJIyYeHHs alKaHOB. MeTomsl
MOJIYYCHHST aJIKAHOB M3 aJIKWJITaJOTeHUI0B (peakiust Bropia), nekapOOKCUIIMpOBAaHUEM COJeH
KapOOHOBBIX KHCJIOT U JJIEKTPOIU30M DPACTBOPOB coJiei KapOOHOBBIX KUCIOT. lIpumenenue
AJIKaHOB.

I[TukoauinkaH bl. O0mmas xapakTepucTUKa Kilacca, puzndyeckue cBoiicTsa. Buabl uzomepun.
HanpspokeHHble ¥ HEHaNpsOKEHHBIE IUKIBL. XHUMHUYECKHE CBOMCTBA IMKJIONpOIaHa (TOpeHue,
TUAPUPOBAHUE, TPHCOCIUHEHUE TaJOT€HOB, TAJOT€HOBOJOPOJIOB, BOJBI) M IHMKJIOTE€KCaHA
(ropenue, xjopupoBaHHe, HuUTpoBaHue). [lomyuyeHue UMKIOATKAHOB W3 alKaHOB U
JIUTAJIOT€HAIKAHOB.

A 1 k e H bl. O0mas xapakrepucthka kiacca. CTpoeHHe MOJeKynbl dTuieHa. Pusndeckue
CBOIicTBa anikeHOB. ['eomeTpuyeckass HM30MepHsl aJKEHOB. XHWMHUYECKHE CBOMCTBA AJKEHOB.
Peakuuu mnpucoenquHeHMs 1O KpaTHOM CBSI3M  — THAPUPOBAaHUE, TaJOrE€HUPOBAHUE,
rujporajoreHupoBanue, ruapatanus. I[IpaBuno MapkoBHUKOBa U €ro OOBSCHEHUE C TOYKHU
3peHHsl 3IEKTPOHHOM Teopuu. B3anmmopelicTBie aqkeHOB ¢ OpOMOM M XJIOPOM B ra3oBoil ¢aze
win Ha cBeTy. OKuClIeHne alkeHOB (FOpeHue, OKUCIIEHNE KUCIOPOAOM B IPUCYTCTBUH XJIOpUIA
najtagus, TOoJ JAeHCTBHEM cepedpa, OKHCIEHHE TOpSYMM IOAKHCICHHBIM pPacTBOPOM



nepMaHTaHaTa Kajus, okucieHue mo Baruepy). Ilommmepusanus. [lomydeHue ankeHOB wu3
AJIKAHOB, aJIKMJITAJIOTCHUA0B U JUTaJIOTCHAJIKaHOB. HpI/IMeHeHI/Ie OTUJICHA U TPOIHJICHA.

A 11 x angu e " b Kraccudpukamuss TueHOBBIX yrieBogopoaoB. CoONpsiKCHHBIE TUCHBI.
du3nyeckue M XMMHUYECKHE CBOWCTBA JAMBHHWIA M M30mpeHa. 1,2- u 1,4-npucoeauHeHue.
[Momumepuzanus. Kayayku. Bynkanuzanus kayuykoB. Pesuna u s6ouut. Cunre3 Oyraauena u3
OyTaHa U dTaHOJIA.

A 11 x u H b. Obmas xapakrepuctuka. CTpoeHHuEe MOJIEKYJbl areruiieHa. Puznyeckue u
XAMHYECKHE CBOMCTBA AJKWMHOB. Peakuuu NpUCOECIMHEHUS TaJOr€HOB, TajJOr€HOBOJOPOIOB,
BoAbl. ['mapupoBanme. Tpumepuzauus u aumepusanus aueruieHa. KucnotHele cBOMCTBa
QJKUHOB C KOHILIEBOM TpPOMHON CBsi3bto. Auerunuipl. OKUCIEHHE aTKMHOB pPacTBOPOM
nepmanranara kamus. [Ipumenenue anerwsneHa. KapOuaHblii MeTol MONy4deHHs alleTHIICHA.
[Muponu3 metana. CUHTE3 aTKMHOB AJIKMJIMPOBAHUEM allETUITUIOB.

A p e H bl [lonstue 06 apomatuynoctu. [IpaBuno Xrokkens. beH30q — cTpoeHHE MOJICKYJIbI,
¢uznueckue cBoicTBa. ['omonornueckuit psa 6ensona. Mzomepust au3amenieHHbIX O€H30J10B Ha
npuMepe KCHIIONoB. Peakiiuu 3amenieHrs B OEH30JbHOM sape (TajJoreHUpOBaHUE, HUTPOBAHUE,
ankunupoBaHue). Peaknuu mnpucoeauHeHuss K OeH30dy (THAPUPOBAHHUE, XJIOPUPOBAHHE Ha
cBeTy). OcOOEHHOCTH XUMHH alnKui0eH30/10B. [IpaBuia opueHTaIMy 3aMeCcTUTENe B peaklusax
3aMerieHusi. bpomupoBanue M HUTpoBaHWE TOdyoJda. OKHCIEHHE aTKWIOEH30JI0B PacTBOPOM
nepMaHraHara Kanus. ['ajoreHupoBaHue ankuiIOeH30710B B O0KOBYIO 1emnb. Peakuus Brop-
na—®duTTHra KaK MeroJ CcHHTe3a ankuiOeH3osoB. CTHUPON Kak HpUMEp HENpeaeIbHOTo
apoOMaTHYECKOTr0 COeTUHEHUSI.

[IlpUpPOAHBIEUCTOYHUKHUYTIEBOJODPO IO B. [IpupoHbIi U OMYTHBINA HEPTIHBIE
ra3bl, UX COCTaB, UCIOJb30BaHne. HedTh kKak cMmech yrieBomopoaoB. [lepBudHas u BTOpHYHas
nepepabotka HedTu. Pudopmunr. KameHHbI# yromb.

'eneTnueckas CBA3b MEX/JAY Pa3JMUYHBIMU KJJaCCaMHU YyITI€BOAODPO
1 0 B. KauecTBeHHbIE peakluy Ha HEeTpeAeNbHbIE YTIEBOI0POIbI.

'anoreHOnNpoOHU3BOAHBIEYTJIEBOIOpPO IO B. Peakuuu 3aMellleHNs TaIOTeHA Ha
TUAPOKCWI, HHUTPOTPYIIY, LHAHOrpynny. JlelcTBME Ha TaJOr€HIPOU3BOAHBIE BOJHOTO U
CIHMPTOBOTO pacTBopa miesnoun. CpaBHEHHE peaKIMOHHONW CIOCOOHOCTH allKWiI-, BUHWII-, PeHUII-
u OeH3unrasoreHu10B. Vcnonb3oBaHue rajoreH MpOU3BOJHBIX B OBITY, TEXHUKE U B CHHTE3E.
ITonsTue 0 MarHuHOpraHuyeCcKux COCIMHECHUSIX. ITony4yenune aJIKaHOB
BOCCTAaHOBJICHUEMHOAAIKAHOB HOJI0BOLOPOAOM. MarHuiopraHu4ecKue COeJUHEHMS.

Jlemoncmpayuu.

1. BpoMupoBaHue rekcaHa Ha CBETY.

2. 'opeHue MeTaHa, STUJICHA, alleTUIICHA.

3. OTHollIeHNE MeTaHa, STWUJICHA, alleTH/IeHa M OeH30JIa K pacTBOpaM IMepMaHTaHaTa Kaius U
OpoMHOH BOJIE.

4. OkucneHue TojlyoJjla pacCTBOPOM NEpMaHTraHaTa Kajusl.

5. Tony4enne STUJICHA peaKIMeN AeruapaTaldyd 3TaHOJa, alleTUieHa —THAPOIN30M KapOuaa
KaJIbLIMSL.

6. [lonydyenue cthpona AENOJUMEPHU3ANUEH MOJUCTUPOJIA M HCHBITAHUE €r0 OTHOLICHHS K
pacTBOpyY NepMaHraHaTa Kajusl.
Jlabopamophvie onvimul.

CocraBiienue Mojieneil MOJIeKyn ankaHoB. B3anmmoneiicTBue ankanoB ¢ O6pomom. CocTaBieHue
MOJIeJIel MOJICKYJI HEeTIPECIbHBIX COCTUHEHHIA



[TpakTuaeckast pabota Ne 1. CocraBieHne Moieeii MOJIEKYJ yriIeBOJOPOIOB.
[Tpaktuueckas padota Ne 2. [TomydeHne STUIICHA U OTIBITHI C HUM.

KonTpoabsHnasi padora Ne 1 mo teme «YT1/1€BOIOPOIABD).
Tema 4. Kuciiopoacoaepxauiue oprannyeckue coeuHeHus (25 u)

C o u p 1 . Homenknatypa u u3oMmepus COMpTOB. TOKCHYECKOE IEHCTBHE HA OPraHHU3M
METaHOJIa U 3TaHoJia. Du3znueckre CBOMCTBA MPEAEIbHBIX OJJHOATOMHBIX CIIMPTOB. XMMHYECKHE
CBOICTBa CIUPTOB (KHUCIOTHBIE CBOWMCTBA, PEAKIMM 3aMEIIEHUS TUIPOKCUIBHOW TIpyMIbl Ha
rajoreH, MEXMOJIEKYJISIpHAas W BHYTPUMOJEKYJSpHAs JETUApATAlUs, OKHUCICHHUE, pPEaKLMH
YIIEBOJOPOAHOTO paaukana). AJKoOroiasTel. [uaponus, ankuiupoBaHHE (CHHTE3 MPOCTHIX
a¢upoB mo Bunbsmcony). I[IpoMbIIIeHHBIH CHHTE3 MeTaHOJIda. MHOTOaTOMHBIC CIHUPTHL.
OTUJICHIIIMKONIb U TJIHMIEPUH, UX (U3NYECKUE U XUMHUYecKHue cBoiicTBa. CHHTE3 TUOKCaHa U3
ATUJICHIJIMKOJA. TOKCUYHOCTh 3TWIECHIVIMKONSA. KauecTBeHHass peakuuss Ha MHOTOATOMHbIE
criupthl. [IpocThie 3upsl Kak M30MEpHI MpeleIbHBIX OJHOATOMHBIX clUpPTOB. CpaBHEHHE HX
(GUBHYECKUX M XUMHUYECKHX CBOMCTB CO CHUpTaMHU. Peakius paciieruieHHsl MPOCThIX 3(UPOB
MOJ0BOJOPOIOM.

® e H 0 1 bl. HoMeHKknaTypa u uzomepus. B3auMHOE BIMSHHE TPyl aTOMOB Ha IMPUMEPE
denona. dusnyeckue U XUMHYECKHE CBOWCTBa (peHONMa M Kpe3osnoB. KucnoTHbie cBOMCTBa
(GeHo0B B CpaBHEHMM €O choupTamu. Peakuumum 3amenieHus B OEH30JbHOM  KOJbIIE
(ranorenupoBanue, HutpoBanue). Oxucnenue (enonoB. KauecTBeHHBbIE peakiuu Ha (GEeHOI.
[Tpumenenue penona.

KapOoHUABHB ECOEHUHEHH 1. DIEKTPOHHOE CTPOECHUE KApOOHUJILHOW T'PYIIIBI.
Anpreruasl M KeToHbl. dusnyeckue CBONCTBA (opMalbAeruzia, aneTagbleruia, aneToHa.
[ToHsATHE O KETOCHOIBHON TayTOMEpUH KapOOHMIIBHBIX COCAMHEHWH. Peakunu mpucoeanHeHus
BOJIbI, CIMPTOB, ILMAHOBOAOPOAAa M ruapocyidbduTa HaTpus. CpaBHEHHME pPEaKLHOHHOM
CIIOCOOHOCTH albJIETH/IOB U KETOHOB B pPeakLUAX MpHcoeAUHEeHNs. Peakiuy 3aMeriennst aToMoB
BOJIOpOJIa TMpH C-yIJIEpOJHOM aroMe Ha ranoreH. I[lomumepuszanms ¢opmanbaeruia u
aneranpaeruga. CuHTe3 CIMPTOB B3aMMOEHCTBHEM KapOOHWIIBHBIX COEAMHEHUN C pEeaKTHBOM
I'punbspa. OkucieHue KapOOHWIBHBIX coelnHeHHH. CpaBHEHHE OKHUCIIEHHs ajbJerujoB U
KEeTOHOB. BoccTaHoBiieHHE KapOOHMIIBHBIX COEAMHEHUN B cnupThl. KauecTBeHHBIE peakiuu Ha
alpJeruAHy0 Tpymnmny. Peakuumum anbIoidbHO-KPOTOHOBOW — KOHAeHcanmuu. OcoOeHHOCTH
dbopmanbreruaa. Peakuust popmanpaeruna ¢ GeHOIOM.

KapOoHOBB € KHCIOT bl. DISKTPOHHOE CTPOCHHE KapOOKCHIIBHON T'pYMIIBI.
["'oMonornyeckuit psii npeAeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. DU3HUECKUe CBONCTBA
KapOOHOBBIX KHCJIOT Ha NMpUMepEe MYpaBbHHOH, YKCYCHOM, NMPONMUOHOBOM, MaJIbMUTHHOBOM M
CTEapUHOBOM KHCIOT. XHMMHUYECKHE CBOMCTBAa KapOOHOBBIX KuCHOT. KucimoTrHele cBoicTBa
(M3MEHEeHHUe OKPAaCKU MH/IMKATOPOB, PEAKIMH C aKTUBHBIMH METaJlIaMH, OCHOBHBIMU OKCHAMH,
OCHOBaHUsMH, coyiiMu). VI3MeHeHne cuiibl KapOOHOBBIX KHUCJIOT MPU BBEIECHUU JTOHOPHBIX U
aKUENTOPHBIX 3amectuTeneil. B3anmmopelicTBie KapOOHOBBIX KUCIOT CO CHUpPTaMH (peakuus
srepudukanmn). lanoreHupoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO Ienb. OcOOEHHOCTH
MYpaBbHHON KHCIOTHL. BakHeiline mnpeacTaBUTeNd Kiacca KapOOHOBBIX KHCIOT U HX
npuMmeHeHne. llomydyeHne MypaBBMHOM M YKCYCHOM KHCJIOT B INPOMBINIIEHHOCTH. Bricmme
KapOoHOBbIe KHCHOTHL. IllaBeneBas KuciIOTa Kak MPEACTaBUTENb JUKAPOOHOBBIX KHCIOT.
[IpencraBnenne o0 HEMpEACTbHBIX U apOMATUUECKHX KHUCIOTaX. OCOOEHHOCTH UX CTPOCHUS U
CBOMCTB. 3HaueHHe KapOOHOBBIX KUCIIOT.



OyHKUIHMOHANbHBIE MPOU3BOJAHBEKapOOHOBH X KU CIOT. [lorydyerue
XJIOPAHTUAPUIOB W AHTUAPUIOB KHUCIOT, UX Tuaponu3. llomydeHwe CcroxHBIX 3(pupoB ¢
UCTIOJIb30BAaHUEM XJIOPAHTHIIPUIOB M AHTHUAPHUIOB KUCIOT. CIliokHBIE S(DUPBI KaK H30MEpPhI
KapOOHOBBIX KUCIIOT. CpaBHEHUE (DU3UYECKUX CBOWCTB M PEAKIIMOHHON CIIOCOOHOCTHU CIIOKHBIX
3(UPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. ['HIponu3 cIoXHBIX 3(upoB. CHHTE3 CI0KHBIX
a¢upoB denonos. CrnoxHbie d3(HUPBI HEOPraHWUUECKUX KUCIOT. Hurpormumepun. Amuabsl. Conu
KapOOHOBBIX KHCJIOT, WX TEPMHYECKOE PA3JIOKEHHE B MNPUCYTCTBUU 1menoud. CHHTE3
KapOOHWIIBHBIX COSTMHEHUHN PA3JI0KEHUEM KaJIbIIUEBBIX COJICH KapOOHOBBIX KHCIIOT.

Jlemoncmpayuu.

. B3aumopeiicTBie HaTpus C 3TAHOJIOM.

. OKHcneHne 3TaHoJ1a OKCHJIOM MEJIH.

. 'openue stanona.

. BzaumoelictBue TpeT-OyTHIOBOTO CIIUPTA C COJITHOM KUCIOTOM.
. KauecTBenHas peakiius Ha MHOTOATOMHbBIE CIIUPTHI.

. KauecTBennsbie peakium Ha EHOIBI.

. Onpenenenue ajib1eruA0B MPU MOMOIIN KaUECTBEHHBIX PEaKIIU.
. OKucneHue ajbIeru0B MEPMAHTaHATOM KaJIusl.

. [lonydenue cioXHbIX 3(UPOB.
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JlabopamopHvie onvimul.

5. CBolicTBa 3TUIIOBOTO CIIUPTA.

6. CBoiicTBa IIMIEPUHA.

7. CpoiictBa ¢penomna. KauecTBeHHbIE peakuy Ha (HEHOITBI.
8. CpoiicTBa opmanuHa.

9. CBolicTBa YKCYCHOM KUCIIOTBI.

10. Conu kapOOHOBBIX KUCIOT.

[Tpaktnyeckas padora Ne 3. Iloixydyenue OpomaTaHa.

[TpakTrueckas padota Ne 4. [Tonyuenue aretoHa.

[Tpaktuyeckas padora Ne 5. [TonydyeHue ykCycHOM KHCIOTHI.

[TpakTrueckas padota Ne 6. [Tonyuenue sTunarnerara.

[Ipaktuyeckas paGora Ne 7. PemeHue  OSKCIEpUMEHTANbHBIX  3aJad IO  TeMe
«Kucnopoacoaep:xaliyie OpraHn4ecKue BEIecTBay.

Kontpoabnasi padora Ne 2 no teme «Kuciaopoacoaepxainme oprannyeckue BeliecTBa.
Tema 5. A301- u cepocoaep:xamue coexuHenus (7 4)

Hutpocoenunenus. OJEKTPOHHOE CTpPOEHUE HUTporpymmsl. I[losydeHne HUTPOCOEAVHEHHH.
B3priBuarthie BeniecTna.

A M u H bl. U30oMepus amuHOB. IlepBuuHbIe, BTOpUYHBIE U TPEeTUUHbIE aMHUHBI. Du3nueckue
CBOICTBa MPOCTEUIINX aMUHOB. AMMHBI KaK OpraHMueckue ocHoBaHMs. CoJIM aJKWIaMMOHUS.
ANKUIMpOBAaHWE U AalWJIMPOBAHHE AaMHHOB. Peaknuum aMHHOB C a30THCTOM KHUCIIOTOM.
Apomarndeckue amuHbl. AHWINH. B3aumMHOE BiIMsSHME TpYII aTOMOB B MOJIEKYJIE AHWJIMHA.
XWMHUYECKHE CBOWCTBA aHWUJIWHA (OCHOBHBIE CBOMCTBA, PEAKIIMH 3aMEIICHHUS B apOMaTHYECKOe
A1pO, OKHUCIIEHHe, amnpoBanue). JluasocoenuneHus. IlosyueHue aMMHOB M3 CHUPTOB U
HuTpocoeauHeHni. [Ipumenenne annnuHa. Cepooprannyeckue coequHenus. [Ipeacrasnenue o
CepOOpraHMYEecKUX coequHeHusX. OCOOEHHOCTM WX CTPOEHHs M CBOMCTB. 3HayeHHe
CEPOOPraHUYECKUX COCAUHEHHI.



I'etepounwukasl. Oypad U NUPPOA KaK MPEICTABUTENN MATUUIECHHBIX I'€TEPOLMUKIIOB.
ONEKTPOHHOE CTPOEHUE MOJIEKYJbl nupposia. KucnorHele cBoiicTBa nupposa. [Iupuans kax
MPEACTABUTEND IIECTUWICHHBIX T'€TEPOLMKIOB. DJIEKTPOHHOE CTPOECHHUE MOJIEKYJIbl MUPUJIMHA.
OcHoBHbIE CBOICTBAa MUPUINHA, PEAKIIUU 3aMELICHUSI C apoMaTHdyecKuM sapom. IIpeacrasnenue
00 umuaazosne, NUpUAUHE, MypUHE, IYPUHOBBIX U MUPUMHUIMHOBBIX OCHOBAHHUSX.

Jlemoncmpayuu.

1. OcHOBHEBIC CBOMCTBA AMHUHOB.

2. KadyecTBeHHBIC peaKIMy HA aHWJIHMH.

3. AHUJIMHOBBIE KPACUTEIIH.

4. O0Opa3Iibl reTePOIUKIMYCCKUX COSTUHEHUH.

Jlabopamopnvie onvimol
.KauecTtBennsie peakiyi Ha AaHUIIKH.

[Ipaktuyeckas padora Ne 8. Pemienne skcriepuMEHTATBHBIX 3a/1a4 10 TeMe «A30TcoepiKalne
OpPraHUYECKHE BEUIECTBAY.

Tema 6. Buojiornyecku akTuBHble BemecTBa (114)

Xu p bI KaKk CIIOKHBIE APUPHI TIIMIEPUHA W BBICIINX KapOOHOBBIX KHUCIOT. OMBUICHHE KHPOB.
I'maporenusanust KUpoB. Mblla Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT.

Y riaeBoasbl. MoHo- u qucaxapuabl. QyHKIUU YrieBOAOB. bruonoruyeckas pojib yriieBOJIOB.
['mroko3a — (¢u3nMveckne CBOWCTBA, JIMHEHHAass W HUKIHMYecKas (opMmbl. Peakiuu TiroKo3bI
(oKHCTIeHHEe a30THOM KHCIOTOM, BOCCTAHOBIIEHHE B IIECTHATOMHBIM CHUPT), KA4€CTBEHHBIC
peakiuu Ha TIIOK03y. bpoxkenue riaroko3el. DpykTo3a Kak H30MEp TUIIOKO3bl. Pubo3za u
ne3zokcupubosa. [lonsatue o rmuko3ugax.

A ucaxapunas. Caxapo3a Kak NpeICTaBUTENb HEBOCCTAHABIMBAIOIIUX JIHCAXAPHUIOB.
Mansro3a u nakrosa, nemwioounosa. 'maponus mucaxapunon. [lomydenue caxapa u3 caxapHOU
CBEKJIBI.

[Tonwucaxapu sl Kpaxman, rimkores, newiono3a. KauectBeHHas peakuysi Ha Kpaxmadl.
['uaponus nonucaxapuaos.

HyxkneunuHnoBbsl €KHuCaoT sl Hykieosunsl. Hykneornnsl. HykiienHoBe KUCIOTHI Kak
npupoanbie nonuMepsl. Ctpoenne JIHK u PHK. I'naponu3 Hyk1€eMHOBBIX KUCTIOT.

AMUHOKUCI OT Bl Kak aMpOTEepHbIE COEAMHEHUS. Peakiuu ¢ KUCIOTaMH M OCHOBAHHUSIMHU.
Ob6pa3zoBanue cinoxHbIX 3¢upoB. [lentuasl. [lenTuaHas cBA3b. AMHIHBINA XapakTep NENTHIHON
cBs3u. ['maponus nentunos. benku. IlepBuunas, BropuyHas U TpeTHUYHAs CTPYKTYphl OEIKOB.
KavecTBeHHbIE peakiy Ha OeNKH.

Jlemoncmpayuu.
1. PacTBOpUMOCTE yriI€eBOJOB B BOJIE U 3TAHOJIE.
2. KauecTBEHHBIE PEAKIIMH HA TIIIOKO3Y.

3. OGpa31ibl aMUHOKHUCIIOT.

Jlabopamophule onvimoi



CaoiicTBa rimoko3bl. KauecTBeHHas peakuus Ha ritoko3y. OnpeneneHne Kpaxmaia B IpoayKTax
nuTaHus. L[BeTHBIE peakiuu OeIKoB.

KOHTpOJILHaH paGOTa Ne 3 mo Teme «A30Tc0uepmamne M OMOJIOrHYEeCKH AKTHBHbLIE
OpPraHn4eCKue BeIeCTBa).

Tema 7. BoicokoMouiekyJasipHbie coequnenus (10 1)

IlonsTe o BBICOKOMOJICKYJIAPHBIX BCHICCTBAX. HOJ’II/IMepI/I?;aI_[I/ISI U IIOJIMKOHACHCAIIUA KakK
METO/ABl CO3/laHUsl NOJIMMEpOB. OjactoMmepbl. [IpUpoIHBIE M CHHTETHYECKHH Kaydyk.
Cononumepusanus. CoBpeMEHHbIE IUIACTUKU (IOJUATUIIEH, HOJUIPONWIEH, IOJUCTHPOIL,
HNOJUBUHMUIXJIOPUI, (ropomnact, mnonudTHIEHTEpedTanar, axkpui-0yTaJaueH-CTUPOJIbHBIN
IUTACTHK, oukapOoHatsl). [IpupoaHbie 1 cHHTETHYECKHE BOJIOKHA (0030D).

Jlemoncmpayuu.

1. O6pasupl 1wractukoB. 2. Komrekmwsi BojokoH. 3. IlonmkoHaeHCAmwsl 3TUIICHIIIMKOINS C
TepedTaaeBOi KUCIOTOM.

Jlabopamopnvie onvimul.

.OTHOIIIEHUE CUHTETUYECKUX BOJIOKOH K PACTBOPAM KHUCJIOT U HIEIOYEH.

[TpakTuyeckas pabora Ne 9. PacroznaBaHue MIaCTHKOB.

[TpakTiueckast pabota Ne 10. Paco3HaBaHie BOJIOKOH.

Tema 8 [loBTOpenune u 00001IeHNe CBeeHUI 00 OpraHn4yecKkux Bemecrnax ( 6 )
[IpenenbHble,  HempeneiabHblE,  LUKIWYECKHME W apOMaTUYECKHE  YTJIE€BOJAOPOJBI.
Kucnoponconepxaiue oOpraHMYecKUe COEIMHEHUS: CHUPTHI, (EHONbl, KOPOOHWIbHBIE U
KapOOKCUIIbHBIE  coeAMHEeHUA. DyHKIMOHANbHBIE MPOU3BOJAHBIE KAapOOHOBBIX  KHCIOT.
Hutpocoennnenus, aMMHBI ¥ T€TEPOLMKIbI. BHOTOrHYecCKr aKTUBHBIE BEILECTBA: OEIKHU, YKUPBI
u  yraneBoAnl. IloHsATHE O  BBICOKOMOJIEKYJSIpHBIX — BemiectBax. llomumepuzaums wu

MOJIMKOHJACHCAIMA KaK METOAbI CO3JaHUA IMOJIMMCPOB.

KonrtponbHas pabora Ne 4 o opranndeckoit xumuu 3a kypc 10 kiacca.

4. TemaTu4eckoe IJIAHUPOBAHUE

Ne | Conepxxanue KiroueBsie Konunuec | KomnuectBo | Komumuec
BOCIIUTATEIIbHBIE 331241 | TBO KOHTPOJIBHBI | TBO
4acoB X pabot MpaKTHye
CKHX
pabot
1. | Tema 1. Brenenue. e InopmupoBaHHOCTH 3 - -
o0yyaromuxcs 00
0COOEHHOCTSIX
Pa3IMYHBIX chep
npodecCuoHaTbHON
NesITeIbHOCTH;




Tema 2. OcHOBHBIC
OpPraHN4YeCKOM XHMHHU.
XUMHUYECKOTO  CTPOEHUSA
bytneposa.

IIOHATUA
Teopus
AM.

®opMupoBaHue
LIEHHOCTHOTO OTHOILLIEHUS
K JOCTHKEHHSM HayKH,
TEXHOJIOTHSM,

12

Tema 3. IlpupoaHble HCTOYHHUKH
OpPraHUYeCKUX BEILIECTB.
YrneBoaoposl.

Pasgutne u peanusanus
MHTEpeca 00yJaroImXcs K
CaMOPa3BUTHIO,
CaMOCTOSITEIIbHOCTH "
€camM000pa30BaHUIO Ha
OCHOBE pedaexcun
JeSITeTbHOCTH u
JMYHOCTHOTO
CaMONO3HAHUS

26

Tema 4. Kucnopoacoaepxaiue
OpraHUYEeCKUE COCAMHEHUSI.

IleHHOCTHOE OTHOIIEHUE
K OTEUECTBEHHOMY
KYJIbTYPHOMY,
HUCTOPUIECKOMY 51
HAYYHOMY HACJIEIHIO,
[MOHUMAaHUS 3HAYECHUS
XMMHUYECKOH  HayKH B
JKU3HU COBPEMEHHOTO
oOrrecTBa

25

Tema 5. A30T1- u
cepocoaepIKalue COeTMHCHHMS.

CnocoOHOCTh
JIOCTOBEpPHOM
uH(popmanuen 0
MEePEAOBBIX JTOCTHIKEHUSAX
U OTKPBITUSX MHPOBOU M
OTE€UECTBEHHOH  XHMHH,
3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HaHUAX 00
YCTpOICTBE MHpa 51
oO1IecTBa

BIAJIETh

Tema 6. Buonornuecku akTHBHBIE
BCIICCTBA

dopMupoBaHue
[IPECTaBICHUI
OCHOBHBIX
3aKOHOMEPHOCTSAX
pa3BUTHSA TIPUPO/IBI,
B3aUMOCBSA35X UYEIIOBEKA C
MIPUPOJHOM  Ccpeno, o
pOJI XMMHUU B TO3HAHUU
ATUX 3aKOHOMEPHOCTEN

00

11

Tema 7. BricokomonekymsipHbIe
OpraHUYECKHE BEIIECTBA

BrimonHeHne XUMHUYECKUX
AKCIIEPUMEHTOB,

CO3aHHUU y4eOHBIX
IMPOCKTOB, CTPEMIICHHUA K
B3aMMOIIOHMMAHHUIO "
B3aNMOIIOMOIITN B
nporecce ITOH y4ueOHOM
JeSITEIbHOCTH;

TOTOBHOCTH  OLIEHUBAaTh
CBOE MOBEACHUE u
MOCTYIKHU CBOMX

10




TOBAPHILEN C MO3ULUH
HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C y4ETOM
OCO3HAHHA  IIOCJIECICTBUI
IIOCTYIIKOB;

Tema 8. [ToBTOpenue. HNudopMHpOBaHHOCTD 11 -
o0yyJaronuxcs 00
OCOOEHHOCTSIX PA3JINYHBIX
chep mpodeccruonanbHON
JeSITeTbHOCTH;
dopmMupoBaHUe
[IEHHOCTHOTO OTHOILICHHS
K JIOCTIKEHHUSIM HayKH,
TEXHOJIOTHUSIM.
Utoro 105 10




5. KasengapHo - TemMaTn4yeckoe IJIaHHPOBaHUe

Tema ypoka Kon-Bo Bunbl koHTpOIIS
No 11/ Jara Hara o yp a p
°on/n 4acoB
T10 TUTaHY bakTy
| mosyroaue
Tema 1. Beeoenue — 3 uaca
Hay4Hble MeTO1bI IO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUH 1
1 1.09.22 BBoanslii nHCTpYKTaX 1o Th.
5 3.09.22 Crpoenne aroma. ArtomHass opOutans. IlpaBwia 3amonHeHHS 1
o DJICKTPOHAMH aTOMHBIX OpOHTAJICH.
3 6.09.22 Crpoenue BemiecTBa. TUbl XUMUYECKUX cBs3ei. KoBaneHTHas 1
e WOHHAsI, METAJTUNIECKasl CBsI3b. BoIOpogHAas CBSI3b.
Tema 2. Ocnognvle nonamus opzanuyeckoil xumuu. Teopusa xumuueckozo cmpoenus A.M. Bymnepoea - 12 uacog
IIpeameT OpraHM4ecKuil XUMUU. 1
4 8.09.22 [TpryrHbI MHOTOOOpa3usi OPraHMYECKUX BEIIECTB.
5 10.09.22 DIIEKTPOHHOE CTPOEHUE U XUMHUYECKUE CBS3M aTOMa yriepo/ia 1
6 13.09.22 Teopus CTpoeHMsI OPraHUYECKUX COEINHEHUI 1
A.M. byrneposa
v 15.09.22 CtpykTypHass Teopus OpraHMUYECKHX coeauHeHni. CTpyKTypHas 1
MU30MEpHSL.
8 17.09.22 [TpocTpaHcTBEHHAS N30MEPHS. 1 IIpoBepounas pabota
9 20.09.22 IIpakTuyeckas pa6ora Ne 1 Mzrotosienue Mojieeii MOJIEKYJ 1 [TpakTuueckas padbota
OpPTraHUYECKUX BEILIECTB.
10 22.09.22 OnekTpoHHbIE ) (PEKTH B MOJIEKYJIaX OPraHUYECKUX COeIMHEHUH. 1
11 24.09.22 OCHOBHBIE KJIaCChl OPraHMYECKUX COeUHEHU. ['oMonornueckue psiabl 1
12 2.09.22 HomeHnknarypa opraHuuecKkux COeMHEHUH. 1 [IpoBepounas pabora
13 29.09.22 OcobeHHOCTH KIaccu(UKaIUN OpraHUYeCKUX peakiuit 1
30.09.22 OKHUCIUTENBEHO — BOCCTAHOBHUTEJIBHBIE PEAKIIMN B OPraHMUECKOW XUMUHU 1

14




4.10.22 KonTposbnass pad6ora Ne 1 mno Tteme OCHOBHBIC TOHATHS 1 KonTtponpHas padora
15 oprannyeckoii xumuu. Teopusi XuMuHYeckoro crpoenusi A.M.
byrtaeposa
16 6.10.22 [IpenenbHbIe yTIAEBOAOPOABI. AJTKAHBI.
CrpoeHrne, TOMOJIOTHYECKHUE Psi/ibl, HOMEHKJIATypa, H30MEpHsl.
17 8.10.22 CHUHTETHYECKHE CIIOCOOBI IMOTYyUEHHUS aJTKaHOB.
KAHUK) b
Tema 3. Yeneeo000poowt u ux npupoousie ucmounuku (26 yacos)
18 18.10.22 XYMHYECKUE CBOWCTBA aIKAaHOB 1
19 20.10.22 [uxnoankansl. CTpoeHHE, TOMOJOTUYECKHUE PSIbI, HOMEHKIJIATYpA. 1
20 21.10.22 XHUMHUYECKUE CBOMCTBA ITUKIIOATKAHOB 1 [IpoBepounas pabora
21 25.10.22 AJIKEHBI: CTPOCHUE, HOMEHKJIATYpa, U30MEpPHsl, MOJTy4YeHHUE, CBOMCTBA. 1
29 27.10.22 XYMHYECKUE CBOWCTBA AKEHOB 1
23 28.10.22 [TosryueHue 1 npuMeHEHHE aJTKEHOB 1
24 1.11.22 IIpakTyeckas padora Ne 2. ITosrydyeHne 3THIIEHA M ONIBITHI ¢ HUM. 1 ITpakTuyeckas pabora
25 3.11.22 JlueHoBbIe YIrIIeBOAOPOIbI. 1
26 4.11.22 Kayuykn 1
27 8.11.22 ALIETUIIEHOBBIE YTIIEBOAOPOABI WM AJIKUHBL: CTPOEHUE, HOMEHKJIIATYpa, 1
U30MepHsl, oJTydeHne, GU3NIecKrue CBOHCTBA
28 10.11.22 XUMHYECKHE CBONCTBA aJIKMHOB 1 [IpoBepounas pabora
29 12.11.22 [ToryueHnue 1 npuMeHEeHHEe aJTKUHOB 1
15.11.22 ApomaThyeckue — yrieBojopoabl  uiau  apeHbl.  [loHstue 00 1
30 apomatnaHocTH. CTpoeHHe MOJeKybl OeH3oma. [IpaBmino Xrokkens.
17.11.22 ['omonornyeckuit psa 6eH3omna 1

31




32 18.11.22 XuMHYeCcKue CBOWCTBA OCH30I1a 1
Kanuxynot

33 29.11 XUMHYECKUE CBOWCTBA TOMOJIOTOB O€H301a 1
34 30.11 [Tomyyenue GeH301a U €r0 TOMOJIOTOB 1 [IpoBepounas pabota
35 312 [TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB: a3, KAMEHHBINH yroiib, HEPTh. 1
36 6.12.22 Hed b u ciocobs! ee nepepadbotku. ['mybokas nepepadboTtka HehTH 1
37 8.12.22 I'eHeTnyeckas CBSI3b MEXAY pPa3IYHBIMU KJIACCAMM YTJIEBOIOPOIOB 1
38 10.12.22 ["anoreHonpou3BOAHBIE YIIIEBOAOPOI0B 1
39 13.12.22 O0600111eHe U3YYEHHOTO MaTepualia o TeMe « Y rJIeBOAOPOIbD) 1

KonTposbHnas padora Ne2 no reme: 1 KonTposabnas padora
40 15.12.22 «¥YTJ1IeBOI0POABD)
41 17.12.22 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThI 1

Tema 4 Kucnopoocooepicauyue opzanuueckue coeounenus — 25 uacoe
42 20.12.22 [TpenenpHBIE OHOATOMHBIC CITUPTHI: COCTAaB, CTPOCHHE, HOMEHKIIATYpa, 1
o U30MEepHs.
43 22 12.92 XUMHUYECKUE CBOWCTBA MIPEICITBHBIX OJHOATOMHBIX CITUPTOB 1
44 24.12.22 [Tomyuenue 1 mpuMEHEHHE CIIUPTOB 1
45 27.12.22 IIpakTuyeckas pad6ora Ne 3. Ilosyuyenue OpomiITaHa 1 [IpakTuueckas padbota
46 28.12.22 MHoOroaToMHbI€ CIUPTHI 1
47 30.12.22 ®enonbl. DeHoit: cocta, CTPOCHUE, HOMEHKJIATypa 1
KAHUK) bl
Il monyroaue

48 9.01.23 dusnyecKkue ¥ XUMUIECKHE CBOMCTBa eHOIa 1
49 10.01.23 [Toryuenue u npumeHeHue ¢eHomna 1 IIpoBepotunas pabora




50 13.01.23 Anbaerunpr: COCTaB, CTpPOCHHUE, HOMEHKJIATypa, U30MEPUSL,) 1
kjaccuukanus, pusnueckue cBoicTa
ol 16.01.23 XUMHYECKUE CBOMCTBA albJACTU/IOB U KETOHOB 1 [TpoBepounas pabora
52 17.01.23 [Monukonaencamus. OcoOGeHHOCTH (HOpMaNIbIETHA. 1
53 20.01.23 [Tony4yeHnue u npuMeHeHHe KapOOHMIBLHBIX COSTUHEHUI 1
54 24.01.23 IIpakTHyeckas padora Ne 4. [TosryuyeHune aneToHa. 1 [IpakTuueckas pabora
KapOoHOBBIE KHCIIOTBI: COCTaB, CTPOEHUE, HOMEHKJATypa, U30Mepus, 1
55 26.01.23 KIaccuuKanus, (U3NYECKUe CBONCTBA MPENETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT
56 27.01.23 XUMHYeCcKUE CBOWCTBA KAPOOHOBBIX KUCIOT
57 1.02.23 IIpakTnyeckas padora Ne 5. CBoiicTBa yKCYCHOM KHCJIOTBI. 1 [IpakTnueckas padbora
58 20223 Baxueiime npeacraBuTeNu Kinacca KapOOHOBBIX KUCIOT U UX 1
IpUMEHECHHE.
59 3.02.23 [IpencraBieHue o HeNpeAeIbHBIX U APOMATHUECKUX KUCIIOTaX. 1
60 6.02.23 Crnoxwuble 3(UpBI, JKUPHI. 1
61 8.02.23 IIpakTyeckas padora Ne 6. ITosryuyenne 3Tniianerara. 1 ITpakTnyeckas pabora
62 10.02.23 FeHeTI/IIIeCIiaSI CBSI3b KUCJIOPOACOEPKAIINX OPTaHUYECKUX 1
COEMHEHUMN
63 13.02.23 IIpakTuyeckas padora Ne 7. Pemienune 3kcrepuMeHTaIbHBIX 32124 1 [IpakTnueckas pabora
no teme «Kucjiopoaconep:kauiue opraHu4eckne BemecTBay.
64 15.02.23 CucremaTtu3zanus 1 00001IeHNE 3HAHNUN IO TeMe 1
«Kucnopozacoaeprxalye opraHn4eckue CoeIMHEHHI»
65 17.02.23 KonTposbnas padora Ne 3 no reme «Kucjiopoaconep:xkamme 1 KonTposnbnas pabora
OpraHMYecKHe BelmecTBay.
KAHUK) b
Tema Ne 5. Azomcoodeprcawmue u cepocooeprcamue opeanuueckue coeounenus (7 uacos)
66 1.03.23 Hutpocoennnenus. 1eKTpOHHOE CTPOEHNE HUTPOTPYIIIIHI. 1
67 2.03.23 A M 1 H b1. U30Mepus amuHOB. [lepBUyHbIEe, BTOPUYHbBIE U TPETHUHBIE 1

aMuHbI. OU3NYECKHE U XMMHUUYECKHE CBOMCTRA HpOCTCﬁMHX AMHHOB.




68 3.03.23 Apomarundeckue amuHbl. Jlnazocoequnenus. [[pumeHeHne aHuInHa 1
70 6.03.23 CepoopraHu4ecKkue COeTMHEHUSI. 1
el 7.03.23 ['ereponmkimueckue coequneHust CTpOSHUE U CBOWCTBA MATUWICHHBIX 1
TeTEPOIMKIIOB
79 10.03.23 ['eteponmkimueckue coeauHeHusi CTpOeHUE U CBOWCTBA 1 KontponsHoe
HIECTUWICHHBIX TETEPOIIUKIIOB TECTUPOBAHUE
73 14.03.23 IIpakTnyeckas padora Ne 8. Pemenne 3kcnepuMeHTaNbHBIX 32124 1 [TpakTuyeckas pabora
1o TeMe «A30TCoep Kalle OPraHNYecKHe BelleCTBa.
Tema Ne 6. Buonocuuecku axmuensle eeujecmea (11 uacos)
74 15.03.23 OO61mas xapakTepuCcTHKa YTIeBOI0B 1
75 17.03.23 Crpoenue MoHOcaxapua0B. JIMHElHHbIE U IUKIINYECKUE CTPYKTYPhI
76 20.03.23 XHUMHYECKUE CBOMCTBA MOHOCAXapHI0B
77 23.03.23 Jucaxapuabt 1
78 24.03.23 [Tonucaxapusi 1 [IpoBepounas pabora
79 27.03.23 Kupsl n macna 1
KAHUK) b
80 29.03.23 AMUHOKHCIIOTHI Kak aM(pOTEepHbIE OPraHNYeCKUE COSAMHEHUS. 1
81 31.03.23 Benku xak 6uomoIMMepsI. 1
82 11.04.23 HyxienHOBbIE KUCTOTHI 1
83 13.04.23 CuctemaTtuzanusi 1 0000IIeHNE 3HAHHUM 110 TeMaM «A30TCOIepKaITUE 1 1
o OMOJIOTMYECKH AaKTUBHBIE OPTaHUYECKUE BEIIECTBAY.
84 14.04.23 KonTtpoubHas padora Ne 3 mo teme «A3orcoaepxaiue 1 1 KonTposabnas pabora
o 0MO0JIOTHYECKH AKTHBHbIE OPraHuYecKHe BellleCTBay.

Tema 7. BblCOKOMOJleKle}lprle eeuiecmaea. chyccmeeuubte U cunmemuu4ecKue nojiumepnol - 10 uacos




ITonsTue o BBICOKOMOJICKYJIAPHBIX BCUICCTBAX.

85 18.04.23

CtpoeHue noiauMepos.

[Tonmumepu3anyst M MOJUKOHJACHCALMS KaK METOJBbl  CO3JaHUS 1
86 19.04.23 MOJIUMEPOB. DJIaCTOMEPHI.
87 21.04.23 [TpuponHblil u cuHTeTHUECKUH KaydyK. Conoaumepusanusl. 1
88 25 04.23 CoBpeMeHHbIE ITaCTUKU
89 26.04.23 IIpakTuyeckas pa6ora Ne 9. Pacno3naBanue njiacTukoB [IpakTuueckas padota
90 98.04.23 Bonoxkna. Knaccudukanusi, ctpoeHne u cBoiicTBa BOJIOKOH. 1
91 2.05.23 IIpupoaHbIe BOJIOKHA 1
92 4.05.23 CuHTeTn4ecke BOJOKHA 1
93 5.05.23 I[IpakTuyeckas padora Ne 10. PacnozHaBaHue BOJIOKOH. 1 [IpakTuueckas padota
94 10.05.23 ['eneTHueckas CBSI3b MEXAY KJIaCCAMU OPIraHUYECKUX COeIMHEHUN 1

Tema 8 Iloemopenue u 0606uienue uzyuennozo mamepuana - 11 vacoe
95 11.05.23 [IpenenvHBIE, HENMPEAETbHBIC, IUKIMYECKUE U apOMATHIECKHE 1
e YTJIEBOAOPOIBI.

Kucnopoaconepxkamue opraHuueckiue COeMHEHUs: CIIUPTHI, (DEHOJIBI, 1
96 12.05.23 KOpOOHWIbHBIE U KAPOOKCUIIbHBIE COETMHEHUS
97 16.05.23 . OyHKIIMOHATBHBIE TPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. 1
98 18.05.23 Hutpocoennnenus, aMUHbBI U T€TEPOLIUKIIBI. 1
99 19.05.23 Bronorndeckn akTHBHBIE BENIECTBA: OCIIKH, JKUPBI U YTIICBOJIBI. 1
100 | 22.05.23 [ToHsiTHE O BBICOKOMOJIEKYISIPHBIX BEIIECTBAX. 1
101 | 24.05.23 [ToHsiTHE O BBICOKOMOJIEKYISIPHBIX BEIIECTBAX. 1




102 | 26.05.23 Pemienue 3a1a4 Ha BeIBeZieHHE (POPMYIT IO MTPOAYKTAM CTOPAHMUS.

103 | 5.06.23 KonTtpoabHnas padora Ne 4 mo oprannyeckoii xumum 3a kypce 10 KonrponbHas pabora
o KJjacca

104 | 7.06.23 AHanu3s pe3ynbTaToB KOHTPOJIbHOU paboThl. [loaBeneHre HTOroB

105 9.06.23 ITonBenenue uToros




