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HosicHuTebHASA 3aNMCKa
Pabouass mporpamma yueOHOro Kypca mo xumuu 10 - 11 xmaccoB (IpoduibHBIH ypPOBEHB)
pa3paboTaHa Ha OCHOBE
1. ®enepanbubiii 3akoH Poccuiickoit denepannu ot 29 nexabps 2012 roma Ne 273-d3 «O6
obpasoBanuu B Poccuiickoit @enepanumny (¢ U3BMEHEHHSIMU U JIOTIOJTHEHHSIMH );

2. ®enepanbHbI TOCYAAPCTBEHHBIH 00pa30BaTENIbHBIA CTAHIAPT CPEAHEro oOuiero oopa3zoBaHus,
YTBEPKICHHBIN npuKazoM MuHucrepcrBa oopa3oBanus u Hayku Poccuiickoit deneparym ot 17
Mas 2012 1. Ne 413 (¢ UBMEHEHUSMH U JIOTIOJTHEHUSIMH ),

3. Topsmok opraHW3alMu M OCYIIECTBICHUS 0O0pa30BAaTENbHON JEATENBHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM MIPOrpaMMaM — OOPa30BATEIBHBIM MPOTPAMMaM HAYaJILHOTO OOIMIETO,
OCHOBHOTO OOIIIETO U CpeHero o0miero 00pa3oBaHusi, YTBEpKICHHBIM MPHKa30M MUHOOpHAYKH
Poccuu ot 30.08.2013 ronma Ne 1015(c u3MEeHEHUSAMU U TOTIOJIHEHUSIMHU);

4. CanlluH 2.4.2.2821-10 «CaHuTapHO-3MIMIEMUOJIOTHYECKUE TpPeOOBaHUS K YCIOBUSAM U
opranuzanuu oOy4deHHs B 00me0O0pa3oBaTeNbHBIX yupexaeHusx» (mamee — CanlluH),
YTBEP)KJCHHbIM IOCTaHOBJIEHHEM [JIaBHOrO TOCYAAapCTBEHHOro CaHUTapHOro Bpaua P® ot
29.12.2010 Ne 189(c n3MEHEHUSMHU U AOMOJIHEHUSIMHU).

OcHoBHnast o6pazoBatenbHas nporpamma MOY «COL Nel p.ii. HoBeie Bypacsi»;

6. Ilonoxenue o padoueit mporpamme negarora MOY «COI Nel p.it .HoBbie Bypacei».

o

l. IInanupyemble pe3y/ibTaTbl 0OCBOCHHS Y4eOHOI0 peaMeTa, Kypca

JIuunocmupimu pe3ynbTaTaMu U3ydeHUs IpeaMeTa « XUMUs» SBISIOTCS CIEAYIOUINe YMEHUS:

- OCO3HABaTh €IMHCTBO U LIEJIOCTHOCTb OKPYKAIOIEr0 MUPa, BO3MOXKHOCTH €ro II03HABaEMOCTHU
1 OOBSICHUMOCTH Ha OCHOBE JOCTHMKEHHI HayKH; - MOCTENEHHO BHICTpanBaTh COOCTBEHHOE IIEIOCTHOE
MHPOBO33PEHUE: OCO3HABATh MOTPEOHOCTh U TOTOBHOCTh K CAMOOOpPA30BaHMUIO, B TOM YMCJIE U B paMKax
CaMOCTOSITENILHOM JIeSTEIbHOCTH BHE LIKOJIBI;

- OLICHMBATh KU3HEHHBIE CUTYallUU C TOUKH 3peHusi 0€30MacHOro oopasa )KM3HU U COXPaHEHUS
3/10pOBbBS;

- OLICHUBATh 3KOJOTUYECKUM PUCK B3aMMOOTHOIICHUN YeJI0OBEKa U MPUPOIBL;

- (hopMUPOBATh IKOJIOTUUECKOE MBIIUICHNE: YMEHHUE OLICHUBATh CBOIO JAEATEIBHOCTD U MOCTYIIKU
JOPYTUX JIOJEH C TOUKHM 3pEHHUSI COXpAaHEHHsS OKpY)KarolleW cpeibl - TapaHTa XKM3HU U OJaronoiayyus
J0JEN Ha 3emile.

Memanpeomemnuvimu pe3yabTaTaMu SBJISIIOTCS:

1) ucnonb3oBaHWE YMEHUH W HaBBIKOB Pa3IMYHBIX BHJIOB IIO3HABATENILHOW J€STEIHLHOCTH,
MIPUMEHEHUH OCHOBHBIX METOJIOB MO3HaHMS (CHCTEMHO-MH(MOPMAIMOHHBIN aHalIW3, MOJECINPOBAHUE)
JUIS N3YYEHMSI Pa3JIMYHBIX CTOPOH OKPYXKAIOUIEH NENCTBUTEIIBHOCTH;

2) WCHOJIb30BAaHUWE OCHOBHBIX HMHTEIUIEKTYAIbHBIX oOlepanuii: | GhopMyaupoBaHUE THIIOTES,
aHaJM3 W CHUHTE3, CpaBHEHUE, O0O0OIEHHe, CUCTEeMaTH3alHs, BBIIBICHHE MPUYMHHO-CIIEJICTBEHHBIX
CBSI3€H, IIOMCK aHAJIOI'OB;

3) yMeHHe TeHepHUpOBaTh HJIEH U ONIPENeNATh CPEACTBA, HEOOXOJUMBIE [T UX peaTh3aliu;

4) yMeHue onpeAeNsaTh LeNu U 3aJlauM JesTeIbHOCTH, BRIOUPATh: CPEe/ICTBA pealnu3aliy Leau u
MPUMEHSITh UX Ha MIPAKTHKE;

5) ucnoib30BaHME PA3IMYHBIX HCTOYHUKOB [UJIS TONYYEHHsS XHUMHUYECKON uHpopmauuu,
MOHMMaHWE 3aBUCHUMOCTU coJepKaHuss M (GOpMBbI MpEACTaBICHUS HHPOpPMAlUK OT Lelel
KOMMYHHMKAIUH U aJpecara.

B oOnactu npeomemmwix peszynvmamogé W3ydeHUE XUMHUHU TPEAOCTABISIET YUEHUKY
BO3MOXXHOCTh Ha CTYIIEHH CpelHEero (MOJIHOT0) o0IIero oO0pa3oBaHMsI HAYYUTbCS Ha MPOPUIBHOM
YpOBHE

1) B mo3HaBaTenbHOI cdepe: a) AaBaTh ONpEAENCHUS W3YYEHHBIM MOHSTHSIM; 0) ONUCHIBAThH
JEMOHCTPALIMOHHBIE M CAMOCTOATEIBHO IPOBEACHHBIE JKCIEPUMEHTBI, MCIONb3ysd JJs 3TOro



€CTECTBEHHBIN (PYCCKHIi, POJTHOM) SI3BIK U SI3BIK XUMUHU; B) OOBSICHITH CTPOCHHE U CBOMCTBA H3yYEHHBIX
KJIaCCOB HEOPIaHWYECKUX U OPraHMYECKHX COEIMHEHMH; I') KilacCU(pUIUPOBaTh N3yUCHHbIE OOBEKTHI U
SBJICHUS;, J1) HAONIONATh JIEMOHCTPUPYEMBIE M CAMOCTOSITEILHO MPOBOJIUMBIC OIIBITHI, XUMHUYECKHUE
peaKknyy, NPOTEKAIMEe B MpHUpPOJe M B OBITY; €) HCCIeIoBaTh CBOWCTBA HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB, OMPEACIATh WX MPUHAUIEKHOCTh K OCHOBHBIM KJaccaM COEAMHEHUH; X)
0000111aTh 3HAaHUS U JIe1aTh 00OCHOBAHHBIE BBIBOJIbI O 3aKOHOMEPHOCTSAX U3MEHEHUS CBOWCTB BEILIECTB;
3) CTPYKTYpPHUPOBaTh y4eOHYI0 MH(OPMALMIO; M) WHTEPHPETHUPOBATh MH(POPMAIMIO, MOIYYCHHYIO U3
ApYTUX HUCTOYHUKOB, OLIEHUBaThb €€ HAay4yHYI JOCTOBEPHOCTb; K) OOBACHATb 3aKOHOMEPHOCTH
NPOTEKaHU XMMUYECKHX PEaKLUi, IPOrHO3UPOBATh BO3MOKHOCTD UX NMPOTEKAHMs HA OCHOBE 3HAHUH O
CTPOEHUU BEILECTBA U 3aKOHOB TEPMOJMHAMUKHU; JI) OOBSICHATh CTPOEHUE ATOMOB 3JIEMEHTOB 1—4-ro
MEPUOJIOB C HCIIOJIB30BAaHUEM OJJICKTPOHHBIX KOH(HUTIypaluii aToMOB; M) MOJEIUPOBATH CTPOCHHE
IPOCTEHIIMX MOJIEKYJI HEOPIraHUYECKUX U OPraHUYECKHX BEIECTB, KPUCTAIUIOB; H) IPOBOAUTH PAacUeThl
M0 XUMHYECKHMM (opMylaM M ypaBHEHHSIM; O) XapakTepu3oBaTb HW3YYEHHBIC TEOpUHU; 1)
CaMOCTOSITEJIbHO JOOBIBaTh HOBOE JJIsl ce0s XMMUYECKOe 3HAHHWE, UCIOJb3ys U1 3TOr0 JOCTYIIHBIE
MCTOYHUKH MH(POPMALINY;

2) B LIEHHOCTHO-OPUEHTALMOHHOW c(epe — MPOTrHO3MPOBATH, AHAIM3MPOBATH U OLEHUBATH
MOCTICICTBUS ISl OKpY)Karolle cpenbl ObITOBOW M TNPOM3BOACTBEHHOW JESTEIBHOCTH YEIIOBEKa,
CBSI3aHHOH C IepepaboTKO BELEeCTB;

3) B TpyaoBOil cdepe — CaMOCTOSTENBHO IUIAHUPOBATH U TMPOBOAUTH XHUMHYECKUH
IKCHEPUMEHT, COOJoJass TpaBuia Oe30macHOW paboOThl C BEIIECTBAMH H  JIA0OPATOPHBIM
o0opyoBaHUEM;

4) B chepe dpuznueckoil KyIbTypbl — OKa3bIBaTh MEPBYIO MOMOIIb MIPU OTPABICHUSIX, 0KOTaX U
JIPYTUX TpaBMax, CBA3aHHBIX C BELIECTBAMHU U JaOOPATOPHBIM 000PYIOBAHUEM.

1. CoaepixaHue nmporpaMmbl
10 kacc

Beenenue (6 1)

[Tpenmer opranunyeckoit xuMuu. OCOOEHHOCTH CTPOEHUS U CBOMCTB OpPraHUYECKHX BEIIECTB.
Kparkuit ouepk UCTOpUM pa3BUTHS OPTaHUYECKONW XMMUU. 3HAYECHUE U POJIb OPraHUYECKON XMUMHUH B
CHCTEME €CTECTBEHHBIX HayK U B JKM3HU 0011ecTB. [Ipeanocbuiku co3janns TEOPUH CTPOSHUS: TEOPUs
paaukanoB, Teopust TUIOB. OCHOBHBIE IMOJIOKEHHUSI TEOPUU CTPOEHMSI OpraHM4ecKux BemiecTs A.M.
ByrnepoBa. Xumuueckoe CTpOEHHE U CBOMCTBA OPraHMYeCKUX BelecTs. M3oMepus

ONeKTpOHHOE O00J1aKo, OpOUTalb, UX (QOPMBL. DJIEKTPOHHBIE M DJIEKTPOHHO-TpapUUecKHe
(dopMyIbl aToMa yriaepojia B HOpMalbHOM M BO30YXJI€HHOM cOCTOsIHMAX. KoBaneHTHast Xumuueckas
CBA3b €€ pa3HOBUIHOCTU: curMa M nu. Bonmoponnas cBs3b. CpaBHeHHE OOMEHHOIO U JIOHOPHO-
aKLENTOPHOTO MeXaHu3Ma 0Opa30BaHUS KOBaJIEHTHOW cBsi3u. Teopus rubpuauszauuu ['eomerpus
MOJIEKYJI PACCMOTPEHHBIX BELLIECTB M XapaKTEPUCTHKA BUJOB KOBAJIEHTHOW CBA3H.

Tema 1 «Crpoenne n kiaccupukanus OpraHudecKux coequHenuin» (11y)

Knaccudukanus opraHMuecKUX COEAMHEHMH IO CTPOEHHUIO  YIJIEPOJHOIO  CKeJeTa:
alMKJINYecKue, KapOOLMKIMYeCKHe M  rerepouukindeckue. Kiaccupukanus opraHMdecKux
coeIMHEHUH N0 (PYHKIMOHAIBHBIM TPYIINaM: CIIUPTHI, (EHOJIBI, TPOCThIE d(DUPHI, aTbAETH/IbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOXKHbBIE 3(UPBHI.

Homenknarypa tpuBnanbHas, pannonaibHas u MKOITAK. [Ipunnunsr oOpa3oBaHusi Ha3BaHUMA
oprannueckux coequaenni nmo MIOITAK.

CrtpykTypHast u3oMmepusi U €€ BUIbL: YITIEPOAHOIO CKeJeTa, MOJOKEHUs (YHKIHMOHAIBHOU
IpyNIbl, KpaTHOM CBsA3M, MexkiaccoBass u3oMmepus. IIpocTpaHcTBeHHas u3oMepuss U €€ BUABL
reoMeTpuyecKas u ONTHYecKasl.

Tema 2 «XuMHYeCKHe peaKIMU B OpraHnyeckoi xumum» (6 u)

[TonsiTre o peakusax 3aMenieHus. ['amareHnpoBaHue alkaHOB U apEHOB, LIEJIOYHON TUIPOIIN3
raJIOr€HaJIKaHOB.

[TonsiTie 0  peakuusx  MNpHUCOEAWHEHUS. [ UApuUpoBaHHE,  THAPOTaJIOr€HUPOBAHHE,
raJJIoreHupoBaHue. Peakiny noammepusanyy U NOJUKOHICHCALUH.



[TonsiTie © peakuusax  OTINEIUICHUS(AIMMHUHUpOBaHMs). [lernapupoBaHHe — aJIKaHOB,
JEeTHpaTanus CIUPTOB. JlernapoxnopupoBaHue Ha IpHUMepe rajgoreHanka”oB. [loHsaTue o KpekeHre
QJIKaHOB U JETIOJIMMEPU3ALIUY TOJUMEPOB. Peakuinu nzomepusanum.

Tema 3 «¥YrieBoaopoab» (24u)

[TonsiTrie 06 yriaeBomopoaax

Hedts u e€ mnpombinuieHHas mnepepaboTka. PpaklMOHHAs IEPEroHKa, TEPMHUYECKUH MU
KaTaJIUTUYECKUN KpEKUHT. [IpupoaHbIil ra3, ero cocraB M NpakTUYECKOE MCIOJIb30BaHue. KaMeHHbI
yroiab. KokcoBanue kameHHOro yris. IIpoucxoxieHue NPUPOIHBIX HCTOYHUKOB. Pudopmunr,
QIKWIUPOBaHUE M apomaru3auus HedrenpomykToB. Aukanbel. IlpupoaHblii ra3 Kak TOILTHBO.
[Tpenmy1iecTBa MPUPOAHOTO Ta3a Nepes ApyruMHU BUamMu TorumBa. CocTaB IPUPOJHOIO Irasa.

AJIKaHBbI: TOMOJIOTHUECKUH psig U obmas (opmyrna, U30MepHs U HOMEHKJIATypa aJKaHOB.
dusnueckue U XMMUYECKHE CBOMCTBA alKaHOB (Ha IMpUMeEpe MEeTaHa U 3TaHa): TOPEHHE, 3aMEelleHHE,
pasnoxeHue M jaerunpupoBanue. JlabopaTtopHble CIOCOOBI MONYyYEHHUS aJKaHOB: CHHTE3 Biopia,
NeKapOOKCUIMPOBAHUE COJIeH KapOOHOBBIX KHCIOT TUAPOIM3 KapOunaa amomuHus. Ilpumenenue
aJIKaHOB. MexaHu3M peakluy 3aMelIeHus, €ro CTaauu.

Aukensbl. ['oMonornueckuit psa u obmas Gopmysa. H30MepHUsl 1 HOMEHKJIATypa. DTUIIEH, €ro
HoJlyuyeHue (JeruJIpupoBaHUEM 3TaHa M Jerujparanueil 3TaHosa). XMMHUYECKUE CBOICTBA 3TUIICHA:
rOpeHue, KaueCTBeHHbIe peakluu (obecrBeurBaHue OPOMHOM BOJbI M pacTBOpa I€pMaHIraHaTa Kajus),
ruaparanys, nojuMepusanus. [loaudTiiieH, ero cBorcTBa U NpuMeHeHue. [IpuMmenenue sTuineHa Ha
OCHOBE CBOWCTB.

AJIKMHBI. ATICTHJICH TOMOJIOTHYECKUH psia U obmast popmyia, CTPOSHUE MOJIEKYIIbI, H30MEpHs
U HOMEHKJIaTypa aJIkUHOB, €ro MOJyYeHHEe MUPOJIM30M MEeTaHa U KapOUAHBIM ClI0cOO0M. XUMHUYECKHE
CBOWCTBA alleTWJICHA: TOpPEeHUE, 00eCIBEUNBaHNE OPOMHOM BOJIbI, IPUCOCIMHEHUE XIJIOPOBOAOPOIA U
rugparaus  (peakuus KyuepoBa). [IpumeHeHue ameruneHa Ha OCHOBe CBOMCTB.  Peakuus
NOJIMMEPU3ALMU BUHUIXJIOpHUAA. [IONMBUHUIXIIOPHU U €r0 IPUMEHEHHE.

Aaxaamenbl. OOwmass Qopmyna, CTpOEHHE MOJIEKYJbl, H30MEpPUs M HOMEHKIATYpa.
®usznyeckue M XUMHUYECKHE CBOMCTBAa alkaHOB HaTypanpHBII M CHHTETHYECKMH KaydyKH.
Harypanbublit 1 cunteTnueckuid kayuyku. Pesuna. Pa6oter C.B. JlebGenesa. [lonsatue 06 ankagueHax
KaK YIrJIeBOJOPOJax C JBYMs TBOMHBIMH CBS3IMHU. XHMMHUYECKHE CBOICTBa OyTaaneHa-1,3 u u3omnpeHa:
oOecrBeuynBaHNE OPOMHOM BOJBI M OJUMEPHU3ALMS B KAYUYKH.

Huxnoankanpl. [loHATHE O IUKIOAIKaHAX TOMOJOTMYECKUH psiag U oOmas dopmyna.
Kondopmanuu. M3omepust 1 HOMEHKIaTypa, XUMHUYECKHE CBOWCTBA

Apenbl beH3011 Kak peAcTaBUTENb apEHOB, CTPOSHUE MOJIEKYJIbl, H30MEPHS 1 HOMEHKJIATypa.
Conpsixenne nu-cazei. I'omonorn benson. BiausiHue GOKOBOM Liemu Ha 3JIEKTPOHHYIO IJIOTHOCTh
comnpspkeHHoro mu-obmaka [lomydeHue OeH30Ma M3 TeKCaHa U alleTHIICHA. XHUMHYECKHE CBOMCTBA
OeH3oa: ropeHue, rajJloreHupoBaHuWe, HUTpoBaHue. IIpuMeHeHune OeH305la Ha OCHOBE CBOMCTB.
MexaHu3M peakliuy JIEKTPOPHIbHOTO 3amelieHns. CpaBHEHUE peaKlIMOHHON CIOCOOHOCTH OeH30I1a
U TOJyoJla B peakuusx 3aMmenieHus. OpueHTanTel 1| U 2 poja B peakIMsIX 3aMELICHHUS ¢ Y4aCTHEM
apeHOB.

Tema 4 «Crnuprsl 1 peHoasn (6 u)

Cnuptsl. [lonydyenue staHosa OpokeHUEM TIIIOKO3bI U TUApaTanuel stuieHa. ['uapokcuibHas
rpymnmna Kak GyHkiuoHanbHas. [IpeacraBienne o BOJOPOJHOM CBs3U. XMMHUYECKHE CBOMCTBA ITaHOIA!
ropeHue, B3aUMOJCHCTBUE C HATpUeM, OoOpa3oBaHHE IMPOCTHIX U CIIOXKHBIX 3(UPOB, OKUCICHHUE B
anprerun. llpuMeHeHume »dTaHOa HA OCHOBE CBOMCTB. AJIKOTONM3M, €ro IIOCIHEACTBUS U
IpeAyNpEKICHHE.

ITonsiTie O TPpPENENbHBIX MHOTOAaTOMHBIX CHOUpPTax. [JMIEpUH Kak IpenCcTaBUTENb
MHOTOaTOMHBIX cnupToB. KauecTBeHHass peakiuss Ha MHOroaToMHble crnupThl. [Ipumenenue
[JIALIEpUHA.

Kamennplii yroab. ®enon. Kokcoxumuueckoe mpou3BOACTBO U €ro npoaykuus. [lonyuenue
(deHona KOKCOBaHMEM KaMEHHOro yrisd. B3anmMmHoe BiMsSHHE aTOMOB B MoJjekysle (eHosa: B3au-
MOJIEHCTBUE C TUAPOKCHUJIOM HaTpus ©  a30THOW kuciotoi. IlonukonneHcanus ¢eHona c
dopmanbaeruom B heHomopopManbaeTHIHy0 cMoiy. [pumenenne gpeHosna Ha OCHOBE CBOMCTB.

Tema 5 «Anbaernabl. Keronnsn» (8 yacoB)



Aabperuabl. [lonyueHue anpAeTuI0OB OKHUCIJIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
XHWMHYECKHE CBOWCTBA aJbJAETUAOB: OKHCIECHUE B COOTBETCTBYIOIIYIO KHCIOTY W BOCCTaHOBJIEHUE B
COOTBETCTBYIOIINHN cupT. [IpuMenenue Gpopmanbpaernia u aeraibIeruaa Ha OCHOBE CBOWCTB.

Tema 6. «Kap0oHOBbBIE KHCJIOTHI, CJ10KHBbIE 3PUPBI, :KUPBI» (12 yacoB)

KapGonoBbie kucaorhl. [lonydyenue kapOOHOBBIX KHCIOT OKUCIEHHEM ajbAETHI0B. XUMU-
YECKUE CBOMCTBA YKCYCHOM KHCIIOTBHI: OOIIME CBOMCTBA C HEOPTAHMUYECKHUMH KHCIOTaMU U Peakius
srepudukanuu. [IpumMeHeHne yKCyCHON KUCIOTHl HAa OCHOBE CBOWCTB. BhIcIue sKUPHBIC KUCIOTHI HA
IIpUMEpPE MaJTbMUTUHOBOM U CTEAPUHOBOM

Crnoxublie 3¢upsl 1 xupbl. [Tonydenne cnoxHbpIX 3¢hupoB peakuueit srepudukanun. CroxxHbe
3¢upsl B ipupoje, ux 3Hadenue. [lpuMeHeHne ciokHbIX 3PUPOB HA OCHOBE CBOWCTB.

Kupbl kak cjaoxHble 3pupbl. XUMUYECKHE CBOMCTBA JXUPOB: TUAPOIHU3 (OMBLICHHE) U
TUAPUPOBAHUE KUJKUX KUPOB. [I[puMeHeHne )KUupoB Ha OCHOBE CBOMCTB.

Tema 7. «¥YrieBoabd» (8 yacoB)

YrieBoabl. YrieBojbl, UX KiaccuuKaiys: MoHOcaxapuabl (TJIF0K03a), Aucaxapuibl (caxaposa)
U Ioaucaxapuibpl (Kpaxmal U LEJUII0JI03a). 3HAUEHHE YIJIEBOJOB B JKUBOW NPUPONE U B KHU3HU
YEJI0BEKA.

['mroko03a — BEIIECTBO C IBOMCTBEHHOU (DYHKITUEH — aIbICTUAOCTUPT. XUMHUYCCKHAE CBOWCTBA
TJIFOKO3bI: OKHUCJIEHUE B TIIIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJICHHE B COPOUT, OpokeHre (MOIIOUHOKHUCIIOE
u ciiupTtoBoe). [IpruMeHeHue ritoKko3bl Ha OCHOBE CBOMCTB.

Jucaxapuabl U nmoaucaxapuabl. [loHdarue o peakuusx MOJIMKOHACHCALIMM M THAPOJIM3a Ha
IIPUMEPE B3aMMOIIPEBPALLICHAN: TIIIOKO03a <> IOJIMCAXapul.

Tema 8 «A3oTcoaep:kaniue coelMHEHUsI M UX HAXO0KIeHHe B KMBOM nmpupoae» (124)

Amunbl. [lonstue 006 amunax. IlomyueHue apomMaTHUeCcKOro aMMHa — aHWIMHA — U3
HUTpOOEH3071a. AHHIMH KaK OpraHMYecKOe OCHOBaHWE. B3anMHOe BIHsSHHE aTOMOB B MOJEKYIe
aHWIMHA: OCJIa0JIeHNEe OCHOBHBIX CBOMCTB W B3aUMOJeicTBUE C OpomHON Bomoil. Ilpumenenue
AQHUJIMHA HA OCHOBE CBOMCTB.

AMuHOKHCI0THI. [lonydeHne aMMHOKHUCIOT M3 KapOOHOBBIX KHMCIOT U THAPOJIN30M OEIKOB.
XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT Kak aM()OTEPHBIX OPraHNYeCKUX COSAMHEHUIA: B3aUMO/IeiCTBHE
CO IIEeJO0YaMM, KUCJIOTaMH M JApPYr ¢ JApyroM (peakuusi nosiMkoHjeHcauuu). Ilentunnas cBsizp u
nosmnentuasl. [lpuMeHeHne aMuHOKHCIIOT HA OCHOBE CBOMCTB.

Bbeaku. Ilomyuenune OenKOB peakiMed MMOJUKOHJEHCAIIMA aMUHOKUCTOT. [lepBuuHasi,
BTOpPHYHAS U TPETUYHAS CTPYKTYphI OEIKOB. XMMHUECKUE CBOICTBA OEJIKOB: TOpEHUE, JAeHaTypalus,
TUIPOJIN3 U I[BETHBIE peakiuu. buoxumuueckre GyHKIUU OEIKOB.

Tema 9 «BH0OJOrMYecKH aKTHUBHBbIC OPraHM4YecKHe coeAMHeHus» (9 uacos)

®epmenThl. DepMeHTHI Kak OMOJIOTHUECKHE KaTaIn3aToOphbl 0eIKOBOM Mpupoibl. OcoOOeHHOCTH
¢GyHKUMOHUPOBaHUS (epMeHTOB. Ponb (epMEHTOB B JKU3HEAEATENbHOCTH KUBBIX OPraHU3MOB HU
HapOJIHOM XO35IMCTBE.

Buramunsl. Ilonstue o ButamunHax. Hapymienus, cBsi3aHHblE ¢ BUTaMHUHAMM: aBUTAMHUHO3BI,
TUIOBUTAMUHO3bl U TUNEpBUTAaMUHO3bl. Butamun C Kak mpeacTaBUTENb BOJOPACTBOPUMBIX
BUTAaMUHOB M BUTAMUH A KaK IIPEICTaBUTEND KUPOPACTBOPUMBIX BUTAMHUHOB.

['opmoHnsl. [ToHsITHE 0 TOPMOHAX KaK I'YMOPaJbHBIX PEryISATOpax >KM3HEAEATEIbHOCTH JKUBBIX
opranu3MoB. VHCY/IMH U aJipeHalMH KakK MpeACTaBUTENN ropMoHOB. [Ipodunaktika caxapHoro aua-
Oera.

JlekapctBa.  JlekapcTBeHHass  XUMHA. AcCHUpPUH. AHTHOMOTHKM M JUCOAKTEpHO3.
Hapkornueckue BemectBa. Hapkomanusi, 60opr0a ¢ Hell U mpoputaKkTuka

HckyccrBeHHble nToauMepsl. [loydyeHne MCKYCCTBEHHBIX ITOJIMMEPOB, KaK MPOAYKTOB
XUMHUYECKON MOIU(PUKAIMU TPUPOJHOTO MOJIUMEPHOIro ChIpbs. VCKycCcTBEHHbIE BOJIOKHA
(ameTaTHBIN IIENIK, BUCKO3a), UX CBOWCTBA U IPUMEHEHHUE.

1. Coaep:xanue nporpamMmal
11 kacc
Tema 1 CoBpemMeHHbIe MPeACTABJIEHUs 0 cTpoeHun aroma. (104)



Amom — cnoxcnaa uwacmuya. SInpo U SIEKTPOHHAs 000J0YKA. DIIEKTPOHBI, MPOTOHBI H
HEUTpOHBI. MUKpOMUDP U MakpoMup. [lyain3m yacTui MUKpOMUpA.

Cocmosnue Inekmponos 6 amome. DNEKTpoHHOe o0Onaxko u opOutanb. KBaHTOBBIE uucIa.
dopma opbutaneit (S, p, d, f). DHepreTrueckue ypoBHH M TOAYpPOBHH. CTpPOCHHE 3ICKTPOHHBIX
000JI0YeK aTOMOB. DJEKTPOHHBIE KOH(UTypaluu aToMoB 3yieMeHTOB. [lpuauun Ilaynmu u mpaBuio
I'yana. DOnextpoHHO-rpaduueckue (OpMyJIbl aTOMOB 3JEMEHTOB. JJEKTpPOHHas Kiaccuukaius
3JIEMEHTOB: S-,p-, d- u f-cemelicTBa.

Banenmmnuie 603moicHoCIMU amMOMO6 XUMUYECKUX 3IJ1eMEeHmOE. BaleHTHbIE 3JIEKTPOHBI.
BaneHTHble BO3MOYKHOCTM aTOMOB XMMMUYECKHUX 3JIEMEHTOB, OOYCIIOBJIEHHBIE UMCIIOM HECIAPEHHBIX
AJIEKTPOHOB B HOpPMAJIbHOM M BO30YKIEHHOM cocTosiHUSX. Jlpyrue QaxTopsl, onpeaenstoime
BaJICHTHBIE BO3MOKHOCTH aTOMOB: HAJINYME HETIOAEIEHHBIX 3JIEKTPOHHBIX Map M HAJIMYHE CBOOOTHBIX
opb6uraneii. CpaBHEHHE NOHITUH «BAJIEHTHOCTBY U «CTETIEHb OKUCICHHUS.

Ilepuoouueckuii 3akon u nepuoduueckana cucmema Xumuueckux 3nemenmos JI. H.
Menoeneeea u cmpoenue amoma. 1IpeIOCBUIKM OTKPBITHS NEPUOANMYECKOrO 3aKOHA: HAKOILUICHUE
¢akTonoruueckoro mMarepuana, padorsl npenmecrseHaukos (U. 5. bepuenmyca, U. B. [leGepeiinepa,
A. D. llankyptya, JIx. A. Heronennaca, JI. 0. Meiiepa); cbe3n xumukoB B Kapicpys. JImunocTHbIe
kauectBa /. 1. Menneneena.

[lepuonnueckuii 3akoH U cTpoeHue aroma. M3otonbl. CoBpeMEHHass TPAaKTOBKA IOHATHUS
«XMMHUYECKHI 23JIeMEHT». 3akoHOMepHOCTh Bau-geH-bpyka — Mosnu. Btopas dopmynupoBka
MEpUOANYECKOro 3akoHa. Ilepuoanueckas cucrema J[. 1. MenneneeBa u ctpoenue aroma. @u3ndeckuit
CMBICII TIOPSKOBOIO HOMEpPA 3JIEMEHTOB, HOMEpPOB TpyNmbl W Tepuona. [IpuuumHbl H3MEHEHUs
METANTNYECKUX U HEMETAJUTMYECKUX CBOWMCTB AJIEMEHTOB B TPYIINAX U MePHOJaX, B TOM YUCIIE OOIBIINX
u ceepxOonbiux. TpeTbs GopmynupoBKa NEpUOINIECKOr0 3aKOHA. 3HAUEHUE MTEPUOIUUYECKOI0 3aKOHa
U NEepUOJUYECKON cucTeMbl XxuMuyeckux sieMeHToB J[.M. MenneneeBa nans pa3BUTHS HAyKu HU
MMOHUMAHUS XUMUYECKON KapTUHBI MUPA.

Tema 2 Ctpoenue BemectBa (17 4)

Xumuueckaa ceaszv. EOunaa npupooa xumuueckoul ceéazu. VlonHas XxuMu4yeckasi CB3b U HUOHHBIC
KpUCTaIM4eckue peuieTku. KoBajeHTHas XMMHYecKas CBS3b U €€ KiacCH(PHUKAIUsA: M0 MEXaHH3MY
oOpa3zoBaHusi (OOMEHHBI W JOHOPHO-AKIENTOPHBIN), MO 3JIEKTPOOTPULATENBLHOCTH (TIOJsIpHAsT W
HETIOJIIPHAs ), TI0 CIIOCO0Y TMEePEKPBIBAHKS AIEKTPOHHBIX OpOuTaseii (6 u ), M0 KPaTHOCTH (OJUHAPHAS,
NBOMHAsl, TpoiiHas U nosyTopHasi). [lonsipHOCTh CBSI3M U MOJSIPHOCTH MOJIEKyJbl. Kpucrannuueckue
PELIETKH BEIIECTB C KOBAJIEHTHOM CBSI3bI0: aTOMHAs M MOJIEKYJIsgpHas. Meramindeckas XUMHUUYECKast
CBS3b M METAJUIMYECKHE KpUCTAINIMYEeCKHe peleTku. BoaopoaHas cBsA3b: MEXMOJEKyJIsSpHas U
BHYTpUMOIIEKYIsipHast. MexaHu3m oO0pa3oBaHus ATON CBS3H, €€ 3HAUCHHUE.

MeKMOJIEKYIISIpHbIE B3AUMOAEHCTBUS.

Enunas npupoia XMMHUYECKHX CBSI3€W: MOHHAsI CBSA3b KaK MPEAENIbHBbIA CIydyail KOBaJEHTHOU
MTOJISIPHOM CBSI3U; NIEPEXOJ] OJTHOTO BUJIA CBSI3U B JIPYTOM.

Ceoiicmea  Kosanenmmnou  xumuueckoui  ceéa3u.  HacblaeMocTh,  NOJSIPU3YEMOCTb,
HaIpaBJIEHHOCTb. ['eoMeTpus MOJIEKYII.

T'ubpuousayua opoumaneir u zeomempus MoaeKyI. Sp3-rH6szLH3auH;1 y aJKaHOB, BOJBI,
aMMHaKa, aaMmasa; sz-m6pnzu/13aum y coenuHeHui Oopa, aJKeHOB, apeHOB, JAMEHOB M rpadura; Sp-
ruOpuan3alysl y COCOUHEHWN Oepuiivs, amKkuHOB W KapOuHa. ['eomMeTpus MOJEeKyNnl Ha3BaHHBIX
BELIECTB.

Ionumepwvr opzanuueckue u neopeanuueckue. Ilonumepbl. OCHOBHBIE TOHATHUS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH: «MOHOMEDPY», «IOJUMEP)», «MAKPOMOJIEKYJa», «CTPYKTypHOE
3BEHO», «CTEMEHb MOIUMEpPU3AINN», «MOJEKyisipHas Macca». CHocoObl MOTy4YeHHs IOJIMMEPOB:
peakuuu MoJMMEepH3ali M MOoJUKOHJeHcanuu. CTpoeHue MOJUMEpPOB: reoMeTpuueckas (opma
MaKpOMOJIEKYJ, KPUCTANIMYHOCTh U aMOP(PHOCTh, CTEPEOperyasipHOCTh. [lonumepsl oprannueckue u
Heoprannueckne. Kayayku. [lnmactmaccel. Bonokna. brononumepsl: 6eMKi U HYKJIEMHOBBIE KUCIIOTHI.
Heoprannueckue monuMepsl aTOMHOTO CTpO€HHS (QUIOTpOMHBIE MOAU(HKAIMK  Yriepoja,
KPUCTAJIMYECKUI KpEMHUHM, CeJIeH M TeJUTyp LENOYeYyHOro CTPOEHHUs, JUOKCHUJ KPEeMHHUS U Jp.) U
MOJIEKYJIIPHOT'O CTPOEHHUSI (cepa IuiacTuieckas u ap.).

Teopus cmpoenus xumuueckux coeounenuii A.M. bymnaepoea. Ilpennocwliku CO3TaHUS
TEOpUU CTPOCHHS XUMHUYECKHX COenuHeHHi: paboTel mpenmectBeHHHKOB (OK.b. [lroma, ®. Benep,



I.®. Kepap, ®.A. Kekyne), cbe3n ecrecrBoucnbiTaTeneil B [lneiiepe. JInunoctusie kauectBa A.M.
Bbytneposa.

OCHOBHBIE TIOJIOKEHUSI TEOPUM XUMHUYECKOIO CTPOEHHUS OpPraHMYECKUX COEAUHEHMH U
COBPEMEHHON TeopuH CTpoeHusa. M3omepusi B OpraHMYEeCKOM M HEOpraHUYeCcKod Xumuu. B3anmHoe
BJIMSIHUE aTOMOB B MOJIEKYJIaX OpPraHM4ECKUX U HEOPraHUYECKUX BELIECTB.

Jucnepcuvie cucmemst. lloHsTne 0 paucnepcHbIX cucTemax. JlucrnepcuoHHas cpeaa M
mucriepcHast ¢aza. Tumbl AUCHEPCHBIX CHCTEM M HMX 3HAYEHHWE B MPUPOJEC M JKU3HU YEJIOBEKA.
JlucriepcHble CUCTEMBI C JKUJIKON CPEeoii: B3BECH, KOJUIOMIHBIE CHCTEMBI, UX Kiaccudukanus. 3014 1
renu. Dpdext Tunnana. Koarymsamus. Cunepesuc. MonekynsipHble 1 UCTHHHBIE pacTBOpPbL. CrocoObI
BBIPAXKEHUS] KOHLEHTPAIMU PACTBOPOB.

Pacuernble 3agaum. 1. Pacuersl mo xumudeckuMm ¢(opmynam. 2. Pacuersl, CBsi3aHHBIE C
MOHATUSIMH «MaccoBasi I0JIS» U «0ObeMHasi J0Js» KOMIIOHEHTOB cMecu. 3. Brruncienue MomsipHOi
KOHLIEHTPAaLlUu pacTBOPOB.

JdemoncTpanuu. Mojeinn KpUCTAIUIMYECKUX PEIIETOK BEIIECTB C PA3JIMYHBIM TUIIOM CBSI3EH.
Mogenu MOJIEKyNl pa3iIudHOM TeoMeTpuH. Mojenu KPHCTALIMYECKHMX PELIeTOK anMmasa U rpadura.
Mopenu MoJIeKysl M30MEpPOB CTPYKTYPHOHM M IPOCTPAHCTBEHHOM wu3omepuu. CBOWCTBa TONYOJIA.
Komnekuust mimactmMacc v BoJIOKOH. OOpasipl HEOPraHUYECKHUX IIOJMMEPOB: CEPhl IJIACTHUECKOMH,
docdopa kpacHoro, kBapua u ap. Moaenu monekyn 6enkos u JIHK. Koarymsamus. Cunepesuc. Iddext
Tunnans.

JlabopaTopHbIie ONbITHI.

1. CBoiicTBa rMIPOKCHUIOB 3JIEMEHTOB 3-T0 MEpUO/a.

2. O3HakoMIieHHE ¢ 00pa3liaMy OPraHMYECKUX U HEOPTaHUUECKUX MOJIHUMEPOB.
Tema 3 Xumnueckue peakuuu (234)

Knaccugpukayus xumuueckux peakyuil 6 opzanuueckoil u Heopeanudeckou xumuu. 1lousarue
0 XUMHYECKOW pEeaKIHMH; €€ OTIMYMEe OT sAepHOW peaknuu. Peaknum, uaymme 0e3 W3MEHEHHUs
KaueCTBEHHOI'0 COCTaBa BEILIECTB: aUIOTPONM3ALMsA, W30MEpU3alMs U TNoJuMmepusanus. Peakuuw,
UAYIIME C M3MEHEHUEM COCTaBa BEILECTB: 10 YHMCIYy M COCTaBYy pPEArupyrolmx U 00pasyroluxcs
BEUIECTB (pa3joXKEHUS, COCAMHEHHMs], 3aMelleHUs, OOMeHa); MO0 HM3MEHEHUIO CTENeHEeW OKUCICHHS
3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMU WU HEOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakiun); mo TermioBomy 3pQexTy (3K30- U dHAO0TEpMHUEcKHe); TI0 (a3e (TOMO- U TeTeporeHHbIe); 0
HarpaBJieHHI0 (oOpaTumble U HeoOpaTUMBIE); TIO MCIOJIb30BAHUIO KaTaau3aropa (KaTaJTuTHYECKHue U
HEKaTAJIUTUUYECKHUE); 110 MEXaHU3My (paJuKajbHbIE U WOHHBIE); 10 BUAY SHEPIUH, WHUIMUPYIOUIEH
peakuuio (hOTOXUMUYECKHE, PATUAIIMOHHBIC, MIEKTPOXUMUUYECKHE, TepMoXxuMuueckue). OcoOeHHOCTH
KJ1acCU(UKALMU peaKkMii B OpraHun4ecKOil XUMHH.

BeposiTHOCTh TpOTEKaHUs XMMHUYECKHUX peaklUMid. 3aKOH COXpaHEHHUs »Hepruu. BHyTpeHHss
SHEpPrUs U HK30- M SHAOTepMHUUYEcCKHEe peakuuu. TernoBod 3(PQPeKT XUMHUYECKUX peakiuil.
Tepmoxumuueckue ypaBHeHUs. Teruiota oOpazoBanus. [lonstue 06 snTamenuu. 3akon ['.U. T'ecca u
cleAcTBUs U3 Hero. DHTponus. DHeprus [166ca. Bo3aM0OXXHOCTh MpOTEeKaHUs peakluii B 3aBUCUMOCTH
OT U3MEHEHUS PHEPTUH U SHTPOIIHH.

Ckopocmbv xumuueckux peakyuut. Ilonstue o ckopoctn peakuuu. CKOpPOCTb TOMO- H
reTepOreHHOW peaklMyu. ODHEpPrusi akTUBAlMU. OJEMEHTapHble U CIOXKHble peakuuu. DakTopsl,
BIIMSIOIME HAa CKOPOCTh XMMUYECKON peaklMu: MpUpoJia Pearnpyroux BeUlecTB; TeMnepaTypa (3aKoH
Bant-T'odda); koHueHTpauus (OCHOBHOW 3aKOH XMMHUYECKOM KHHETHKH); KaTanuzaropbl. Kartamms:
rOMO- W TETEepOreHHbIH; MEXaHW3M JeicTBUS KartanuzaropoB. depmentsl. X cpaBHeHue c
HEOpraHMYeCKUMHU Kartaiau3aTtopamu. (DepMeHTaTUBHBINM KaTaiu3, €ro MexaHusM. MHruburopsl u
KAaTaJUTUYECKUE sAbl. 3aBUCHUMOCTb CKOPOCTHM pEaKLMd OT TOBEPXHOCTH CONPUKOCHOBEHHS
pearupyronux BemecTs.

Oopamumocmov xumuyeckux peaxyuil. XUMHUECKOE paBHOBecHe. [loHATHE O XMMHYECKOM
paBHOBecuH. PaBHOBecHble KOHIIEHTpalMH. [IMHaMHYHOCTH XUMHYeckoro paBHoBecus. KoncranTa
paBHOBecHsl. DakTOppl, BIUAIOIIME HAa CMEUICHHE pPAaBHOBECUS: KOHILIEHTpAlMs, JaBIEHUE U
temneparypa. [Ipunnun Jle Hlarense.

Inekmponumuueckana ouccoyuauusn. DIEKTPOIUTHl U HEIIEKTPOIUTHL. DIEKTPOIUTHUECKAS
aucconnanua. MexaHu3m JucCOMaIMy BEUIECTB C PA3JIMYHBIM THUIIOM XMUMHUYECKOW CBsi3u. CBOMCTBA
noHoB. KaTnoHbl n aHnoHbl. KUCIIOTBI, COJIM, OCHOBAHUS B CBETE JIEKTPOJUTHYECKOW AMCCOLUALINH.




CreneHp DIIEKTPOJUTHYECKON AMCCOLMAIMM, €€ 3aBHUCHUMOCTb OT HPHUPOJBI 3JIEKTPOJIUTAa U €ro
KoHIeHTpauuu. KoHcranta puccomumanuu. CryneHdaras AMCCOLMALMS DJIEKTPOIUTOB. Peaknnw,
IIPOTEKAOIME B PACTBOPAX 3JEKTPOIUTOB. IIponsBenenne pacTBOpUMOCTH.

Booopoonwiit noxazamens. Juccoumanus Boasl. KoHcranTa nuccoumarnuu Bojabl. MonHOe
npousBeneHue Bojabl. Bomoponuwiii mokazatens pH. Cpeasl BOAHBIX PACTBOPOB AJIEKTPOJIUTOB.
3HaueHue BOJIOPOJAHOIO OKA3aTeNs ISl XUMUYECKUX U OMOJIOTMYECKUX MPOLIECCOB.

Tuoponus. Ilonsitue «runponus». ['MApoONM3 OpraHUYECKUX COEAMHEHHH (TajioreHaaKaHOoB,
CIIOKHBIX 3(UPOB, YrieBoaoB, OenkoB, AT®D) u ero 3HaueHue. ['UAPOIN3 HEOPraHUYECKUX BEILIECTB.
I'mpponus coneit — Tpu ciyyas. Crynenuatslii ruaponns. Heobpatumsiii ruaponus. Ilpaktuueckoe
IIPUMEHEHUE TUAPOIIH3A.

Pacyernble 3amaum. 1. PacueTsl 1o TEpMOXMMHUYECKUM ypaBHEHUsM. 2. Beruncienue
TEIIOBOro 3(ddexra peakuuu MO TEIIOoTaM 00pa30BaHUSl pEarupyrollux BELIECTB U MPOAYKTOB
peakuun. 3. Onpenenenue pH pactBopa 3amaHHON MOJISIpHOM KOHUeHTpanuu. 4. Pacuer cpeaneit
CKOPOCTH pEaKIMM MO KOHLEHTPALMAM pearupyrouux BEHIeCTB. 5. BblunciaeHus ¢ MCrnonb30BaHUEM
MOHSATHSI «TEMIEPATYPHBIN KO3DPHUIHEHT CKOPOCTH peakium». 6. HaxoxaeHne KOHCTaHThI paBHOBECHS
peakLMy 0 PaBHOBECHBIM KOHLEHTPALUSM U ONPEIEICHUE UCXOIHBIX KOHLIEHTPALUK BEIIECTB.

Jdemoncrpauuu. IlonyyeHue Kucinopoza M3 IEPOKCHAA BOJOPOJA M BOJBI; JAETHIpaTanus
sraHona. llenouka npespamenuit P — P,Os — H3POs; cBolicTBa CONMIHOM M YKCYCHOW KHUCIIOT;
peakiuu, uaymue ¢ 00pa3oBaHHEM OCaJIKa, ra3a U BOJBI; CBOMCTBA METAIIOB; OKHCIICHHE aJbJICTH/IA B
KHUCJIOTY W COUpPTa B ajbAeruj. Peakuuu ropeHus; peakiuu SHIOTEPMHUYECKHE HAa MPUMEPE pPEeaklNU
pas3ioxkeHus (3TaHoJa, KAJIMWHOM CEIUTPbl, U3BECTHSKA WM Mela) M 3K30TEpPMUYECKHE Ha IpHUMEpe
peakuuii coeauHeHus (oOeciBeYrBaHUEe OPOMHOW BOJBI U PacTBOpa MEpMaHraHaTa Kajus STUJICHOM,
raiieHue U3BECTU U Jp.). BzaumoseiicTBue MHKa ¢ pacTBOpaMH COJISIHON U CEPHOM KUCIOT HpU Pa3HbIX
TEeMIIepaTypax, NpU Pa3HbIX KOHLIEHTPALHUIX COJSHOM KUCIOTHI; PAa3j0KEHHWE NEPOKCHAA BOJAOPOAA C
nomoulplo okcuaa mapranua (1V), karan asel cblporo msica u celporo kaprogens. B3zaumoneictaue
[MHKA C Pa3IMYHON MMOBEPXHOCTHIO (MOPOIIKA, MBLUTH, TPAHyJ) C KUCIOTON. MOJENb «KUIISILIEro CI0s.
3aBHCUMOCTh CTENECHHU DJICKTPOJUTHUECKOW JUCCOLMUAIMKA YKCYCHOM KHCIOTBI OT pa30aBiIeHHUS.
WuaukaTtopsl 1 U3MEHEHUE UX OKPAaCKH B Pa3iMuHbIX cpeaax. [wuaponu3 xapOOHATOB, Cynb(haToB,
CHJIMKATOB MIEJIOYHBIX METAJUIOB; HUTPAaTOB nuHKa min ceuHna (I1). F'maponus kapOuma Kanpuus.

JlabopaTopHbIe ONBITHI.
3. Peaxuuu, uaymne ¢ oOpa3oBaHHEM OCajKa, ra3a U BOJBI Ui OPraHUYECKUX UM HEOPTraHMYECKHX
KHCJIOT.
4.0npeneneHune xapakTepa Cpebl pacTBOpa ¢ MOMOIIbI0 YHUBEPCAIBHOIO MHANKATOpa

Tema 4 BemectBa n ux coiicra (344)

Knaccugpurkayua neopzanuueckux eeutecme. I1poctsie u cinoxxuble Beuecta. OKCUAbI, UX
knaccudukanus. ['uapokcuapl (OCHOBaHUS, KUCIOPOACOAEpKAIINEe KUCIOThI, aM(pOoTepHbIe
ruapokcubl). Kucinotsl, ux knaccudukanus. OcHoBanusl, ux kinaccuduxanus. Conu cpeiHue, KUCIbIe,
OCHOBHBIE€ U KOMILJIEKCHBIE.

Knaccugpurkayua opzanuueckux eewjecme. YTIEBOJOPOJbl U KiacCU(UKalMs BEIIECTB B
3aBHCHMOCTH OT CTPOCHHUSI YTIIEpOJHON 1enH (amupaTHdecKie U MUKINYEeCKUEe) U OT KPaTHOCTH CBsI3ei
(npenenpHble W HempenenbHble). ['omonormdeckuid  psia.  [IpousBoaHBIE  YIJIEBOJIOPOIOB:
raJloreHaIKaHbl, COUPTHI, (DEHOIIBI, ajJbJACTUABl U KETOHBI, KAPOOHOBBIE KUCIOTHI, MIPOCTHIE U CIOKHBIE
3(UpbI, HUTPOCOCTUHEHUSI, AMHUHBI, AMUHOKHUCIIOTHI.

Kucnomur opzanuueckue u neopzanuueckue. KuciaoTel B CBETE NPOTOIUTHUECKON TEOPHUHU.
ConpsxkeHHbIE KUCIOTHO-OCHOBHBIE Naphbl. Kitaccuukanusi opraHMuecKux U HEOPraHU4eCKUX KUCIOT.
OO0mue cBoiCcTBa KUCIOT: B3aUMOJICHCTBUE OPTaHUYECKUX M HEOPTaHMYECKUX KUCIIOT C METallaMH, C
OCHOBHBIMH OKCHJaMH, ¢ aM(OTEPHBIMH OKCUJAMH U THAPOKCUAAMHU, C COJISIMHU, 00pa30BaHUE CIIOKHBIX
3¢upoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPHUPOBAHHOW CEPHOM M a30THOM KUCIOT. OCOOEHHOCTH CBOMCTB
YKCYCHON M MypaBbHHOW KHUCJIOT.

Ocnoganusa opzanuueckue u Heopzanuueckue. OCHOBaHUS B CBETE IIPOTOJUTHYECKON TEOPHH.
Knaccudukanms opraHnueckux M HEOPTraHWYECKUX OCHOBaHHWH. XMMHYECKHE CBOMCTBA MICIOYEH U
HEPACTBOPUMBIX OCHOBaHUH. CBONCTBA OECKUCIOPOAHBIX OCHOBAaHWI: aMMHaKka U aMHHOB. B3aumHoe
BIIMSIHME aTOMOB B MOJIEKYJIE aHUJINHA.




Amcpomepnuvile opzanuueckue u Heopzanuueckue coeouHenus. AMQPOTEpHBIE COCITUHEHUS B
CBETE MPOTOJUTUYECKOW Teopuu. AM(POTEPHOCTh OKCHAOB M THAPOKCHIIOB HEKOTOPHIX METAIIOB:
B3aUMOJICiCTBUE C KuclIoTamMu ©  1ienoyamu. [loHATHE O  KOMIUIEKCHBIX  COEAWHEHHUSX.
KommekcoobpaszoBarenb, JTUTraH/Ibl, KOOPIAWHAIIMOHHOE YMCIO, BHYTpeHHSs cdepa, BHeWHsAA cdepa.
AMGpOTEPHOCTh AMHUHOKHUCIIOT: B3aUMOJICHCTBHE aMUHOKHUCIIOT CO IIEJI0YaMH, KUCIOTaMHU, CIIUPTaMH,
IpyT ¢ Ipyrom (oOpa3oBaHUE MOIHUICHTHIOB), 00pa30BaHKEe BHYTPEHHEH COJIH.

I'enemuueckaa cea3v medxcoy Knaccamu OpeAHUYECKUX U HEOP2AHUYECKUX COeOUHEHUIL.
[loHsiTHE O TE€HETUYECKOMN CBSI3M M T'€HETHYECKUX PSAAaX B HEOPraHWYECKOM M OPraHWYeCKOW XHMHH.
I'enernueckue psaapl Meraia (Ha NpUMEpPE KalblUs U JKele3a), HeMeTala (Ha NpUMEpe cepbl U
KpeMHUs1), IEPEXOAHOr0 3JIeMeHTa (Ha MpUMepe LUHKA). ['eHeTnueckue psabl U TeHEeTHYecKas CBA3b B
OpPraHUYECKOM XUMUU (JUIs1 COEAMHEHNH, COJIEpIKaIIMX JBa aToMa yIiepoja B MOJIEKYJIE).

PacuerHble 3agauu. 1. Beruncienne macchl Wik 00beMa IPOAYKTOB PEAKIMH 10 H3BECTHOU
Macce Win 00beMy MCXOIHOTO BEUIECTBA, COACPIKALIETO MPUMECH. 2. BrIuncieHrne Macchl CXOTHOTO
BEILIECTBA, €CJIU U3BECTEH NPAKTUYECKUN BBIXOJI U MACCOBAs JI0JISl €T0 OT TEOPETUUECKH BO3ZMOKHOTO. 3.
Boluucienuss mo XMMHYECKUM ypaBHEHHUSIM PEaKIMii, €ClM OJHO W3 PEarupyrollux BEIIeCTB JIaHO B
u30biTke. 4. OmnpeneneHre MOJEKYIIpHONH (OpPMYINbI BeUIeCTBa MO MAacCOBBIM JIOJIIM 3JIEMEHTOB. 5.
Omnpenenenre MOJEKYJISApHOH (OpMyNIBl Ta3000pa3HOrO BeUIECTBA MO HM3BECTHOH OTHOCUTEIHLHOU
IUIOTHOCTA M MAacCOBBIM JOJSM 3JieMeHTOB. 6. HaxoxaeHue MonexkynsipHoW (opMyInbl BeliecTBa o
Macce (00beMy) IPOyKTOB cropanus. 7. KoMOMHUpPOBaHHEIC 3a/1a4H.

JdemoncTpanuu. Mojenn KpUCTAIUIMYECKUX PEHIETOK MeTauioB. Kosulekuus MeTamioB C
pasHbIMH (U3HYECKUMHU CBOMCTBaMH. B3amMmojeicTBue: a) IIMTHsS, HATpHs, MarHus W >Keie3a C
KHCIIOpOJIOM; 0) HIETOYHBIX METAUIOB C BOJIOH, cUpTaMu, (PEHOIOM; B) IIMHKA C PACTBOPAMU COJITHON
U CEpHOH KHUCIIOT; I') HaTpusl C CEpoM; JA) AIIOMHHHS C HOJIOM; €) Kejie3a C pacTBOPOM MEJIHOTO
KYIopoca; ) allOMUHHS C pacTBOPOM €IKOoro Harpa. OKCHUIBI U TUAPOKCUABI XPOMa, UX MOTYYCHHUE U
cBoiicTBa. Koppo3usi MeTamioB B 3aBUCHUMOCTH OT YCJIOBUH. 3aliUTa METAJIJIOB OT KOPPO3UU: 00pa3Libl
«HEpKABEEK», 3alIUTHBIX NOKpeITHM. Komiekuus pya. Moxaenu KpuUCTaNIMUECKHX PEIIETOK HOJa,
anMasa, rpadura. Amtorpornus ¢ocdopa, cepsl, kucinopona. [loydenne u cBOWCTBa XJIOPOBOAOPO/IA,
CONISTHOM KHUCIOTHI M aMmMuaka. CBOICTBa CONSHOW, pa30aBICHHON CEpHOM M YKCYCHOM KHCIOT.
B3anMozeiicTBre KOHIIEHTPUPOBAHHBIX CEPHOM, a30THOM KHUCIIOT M pa30aBICHHONW a30THOM KHMCIIOTHI C
Mezblo. Peakius «cepeOpsHOTo 3epKaiay JJisl MypaBbUHOM KHCIIOTHI.

JlaGopaTopHble ONBITHI.
CoiicTBa costHOM, cepHOil (pa30.) U YKCYCHOM KUCIIOT.
B3aumoneiicTBue rujpokcua HaTpus ¢ coysiMu, cyiabparom meau (1) u xnopugom aMmmoHus.

Memannwi. 11lonoxenue MetaiuioB B nnepuoanueckon cucreme .M. Menneneesa u crpoeHne ux
aToMoB. [IpocThie BelecTBa — METaJIbl: CTPOEHUE KPUCTANIOB U METATINYECKasi XUMUYECKasl CBA3b.
Annotponus. O6mue gundeckre CBOMCTBa METAIJIOB. Pl CTaHAAPTHBIX AJIEKTPOAHBIX MOTEHIUAIIOB.
OO0mme XWMHUYECKHE CBOWCTBA METAUIOB (BOCCTAHOBHUTEIBbHBIE CBOMCTBA): B3aMMOJIEUCTBHE C
HeMeTalIaMH (KHCIIOPOJIOM, TAIOT€HaMH, CEPOil, a30TOM, BOJOPOJIOM), C BOJIOH, KUCIIOTAMU U COJISIMU B
pacTBopax, OpraHU4eCKUMH COEAMHEHUSIMH (CIIUPTaMM, rajoreHajkaHaMu, (EeHOJIOM, KUCIOTaMH), CO
uiesoyamMu. 3HaueHue METAJIOB B IPUPOJE U B )KU3HU OPraHU3MOB.

Koppo3ua memannos. IloHsTHE  «KOpPpO3UsS  METANIOB».  XHUMHYECKass  KOPPO3HUSL.
DnexkrpoxumMuyeckast Koppo3usi. CriocoObl 3aIUThl METAIIIOB OT KOPPO3HH.

Oobuque cnocoowl nonyuenus memannos. Metamisl B npupoje. Metamutyprus U ee BUJbl: UPO-
, THAPO- U BNEKTPOMETAILTYpPrusi. DIEKTPOJIN3 pacIiljlaBOB U PaCTBOPOB COECIMHEHUM METaIOB U €ro
MPaKTUYECKOE 3HAYCHHE.

Ilepexoonvie memannwt. XKeneso. Menp, cepedpo; LIMHK, PTYTh; XpOM, MapraHern (HaxoxJIeHHue
B NIPUPO/JIC; TIOJIYICHHE W MPUMEHEHHUE MPOCTHIX BEIIECTB; CBOMCTBA MPOCTHIX BEIIECTB; Ba)KHEHUINIHE
COCTMHEHHUS).

Hememannwi. [lonoxenrne HemeTauioB B nepruoandeckon cucreme [[.M. Menneneea, ctpoeHne
HUX aTOMOB. JDIEKTPOOTPULIATENbHOCTh. MHepTHble ra3bl. J[BOMCTBEHHOE MOJIOKEHUE BOJIOPOAA B
nepuoandeckoi cucreme. Hemeramisl — mpocTeie BemecTBa. VX aToMHOE U MOJIEKYJISIPHOE CTPOEHUE.
Annotponus U ee NpUUMHbIL. XUMUYECKHUE CBOMCTBA HEMETAJIOB.

Bogoponusie coenunenus HemertawioB. IlomyueHue ux cuHTE30M U KOcBeHHO. CTpoeHue
MOJIEKYJI U KPUCTAIOB 3TUX coenuHeHnil. dusmueckue cBoiictBa. OTHoLIeHUE K Boje. M3MmeHneHue



KHCIIOTHO-OCHOBHBIX CBOWCTB B Tepuofax M rpymnmax. HeconeoOpasyromme u coneoOpasyromme
OKCHJIBI.

Kucnoponnbsie kucnotsl. M3MeHEHHE KUCIOTHBIX CBOMCTB BBICIIMX OKCHJIOB U THIPOKCHUIOB
HEMETAJIJIOB B MEpUO/Iax U rpymmnax. 3aBUCUMOCTbh CBOMCTB KHUCIIOT OT CTETIEHU OKHCIIECHUS HeMeTala.
Hemerannbl. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA THUIIMYHBIX HEMETAJUIOB (HAa IpUMEpe
BOJIOPOJIa, KHCIOPO/a, TaloreHoB U cepbl). OOmIas xapakTepucTUKa MOArPYMIbl TajJoreHoB (0T gropa
1o uojaa). biaropoansie rassl.

Tema 5 XumMuyeckuii npaktukym (7 4acoB)
Tema 6 Xumus B xxu3nu oomecrsa (11 u)

Xumusa u npouzeoocmeo. XuMmudeckas: IPOMBILUICHHOCTb, XUMHUYECKass TexHoJorus. CoIpbe
JUIE  XUMHYECKOM NPOMBIIUIEHHOCTH. Bojga B XHMMHUYECKOW IPOMBIIIJIEHHOCTH. OHEPrus Ui
XMMHUYECKOT0 MMPOU3BoIcTBA. HayuHble MPUHIUITBI XUMHUYECKOTO TPOU3BOACTBA. 3aIIUTa OKPY>KaOIIei
cpelpl U oOXpaHa Tpyla IpPU XUMHUYECKOM Ipou3BojacTBE. (OCHOBHBIE CTAJUU XMMHUYECKOTO
MIPOM3BOJICTBA (aMMHUaka U MeTaHoja). CpaBHEHUE MPOU3BOACTBA ITUX BELIECTB.

Xumusa u cenvckoe xo3anucmeo. XvuMHA3aLuUs CEIbCKOrO X0351CTBA U e¢ HarpaBieHus. Pacrenus
W TouBa, mouBeHHBIM moryomraronuii kommuiekc (IMIIK). Ymobpenus w ux KinaccuduKamms.
XHUMHYECKUE CPENICTBA 3allUThl pacTeHUil. OTpulaTenbHble MOCIEACTBUS IPUMEHEHHS IECTULIUIOB U
60opnba ¢ HUMH. XHUMHU3aLUS KUBOTHOBOJICTBA.

Xumusn u Ikonozua. XUMUYECKOe 3arpsisHEHHE OKpyskaromen cpenasl. Oxpana runpocdepsl oT
XUMHUYECKOro 3arpssHeHusi. OxpaHa MOYBBI OT XMMHYECKOro 3arpsizHeHus. OxpaHa atMocdepsl OT
XUMHYECKOro 3arps3nenust. Oxpana (Giopsl v (payHbl OT XUMHYECKOTO 3arpsi3HEHHS.

Xumusa u noeceonesnas cuzHbv uenoeexka. JlomamHss antedka. Morolmue W UYUCTSAIINE
cpeactBa. CpencrBa OOpbOBI C OBITOBRIMH HaceKOMbIMH. CpelcTBa JIMYHOH TUTHEHBI M KOCMETHKH.
Xumusd 1 nuia. MapkupoBKa yIakOBOK MUIIEBBIX MPOAYKTOB U MPOMBIIIECHHBIX TOBAPOB.

JdemoncTpauuu. Mojenu mpou3BOCTBA CEPHOU KUCIOTHI M ammuaka. Kosekuus ynoOpenuit u
necTuruaoB. O0pasipl cpecTB OBITOBOM XMMHUU U JIEKAPCTBEHHBIX IpenaparoB. Kosiekuuu cpeacts
THTUEHBI U KOCMETUKH, TPETIapaToB OBITOBOW XMMUH.
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10 KITACC

(mpo¢uIbHBIN YPOBEHB)

TEMATHYECKOE IINTAHUPOBAHHUE

Nen/m | HazBanue pa3jesa (TeMbl) Kosuuecrso | KostnuectBo | KotmuecTBo
‘1acoB Ha KOHTPOJILHBIX | MPAKTHYECKHX
H3y4eHHue padot padot
BBEJIEHUE 64
l. Tema 1. CTpoeHue u Ki1accu(puranus 114 1 1
OPraHuYecKUuX CoeJMHEHU N
1. Tema 2. XuMH4YecKue peakunu B 6
OPraHu4YecKoi XuMUM
1. Tema 3. YrueBogopoasl (24 uaca) 244 1
V. Tema Ne 4. CiupThl 1 QPeHOJIBI 64
V. Tema 5. Aubaeruabl. KeTonbl 8 1 1
VI. Tema 6. KapOoHOBBIE KHCJIOTHI, 12 1 1
CJI0KHBIE IPUPBI, JKHPbI
VII. Tema 7. YrieBoasl 8 1
VIII. Tema 8. A3orcoaepxkaiiue 12 1 2
COeIMHEeH U
IX. Tema 9. Buojioruyeckn akTHBHbIE 9 1
COeIMHEH U
HTroro 102 5 7
4aca
11 KJIACC
(mpoduabLHBIH YPOBEHbD)
Ne HasBanmue pa3gesa (Tembl) Koanyecr | KosmmuecTtBo KoanuectBo
n/m BO 4aCO0B | KOHTPOJIbHBIX | MPAKTHYECKHX
Ha padot padot
H3yYCHHUE
l. Tema 1. CTpoenue atoma 10 4 1
I1. Tema 2. CTpoeHue BelecTna. 174 1
JlucnepcHble CHCTEMBI H PACTBOPBI
1. Tema 3. Xumuyeckue peakiuu 23 1
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V. TeMma 4. BemmecTBa 1 X CBOiiCcTBa 34
V. Tema S. XuMHYeCKHH NPAKTHKYM 7
VI. Tema 6. XuMu4 B )KU3HH 0011ECTBA 9

Hroro 102
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