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1. [losicHUTEABLHAA 3aANUCKA

Pabouass mporpamma 0011e00pa3oBaTeIbHON Y4eOHOro mpeaMera «XUMUsH»
npeaHa3HayeHa JUIs W3YYEeHHS XUMHUU B TMPOQPECCHOHANBHBIX 00pa3oBaTelbHBIX
opranmzanusx CIIO, peanusyromux 00pa30BaTENbHYI0 MPOrpaMMy CPEIHETO
oOmero oOpa3oBaHus B TMpefeiax OCBOCHHUS OCHOBHOM MpodeccunoHalbHOU
obpazoBarensHoi mporpammbl CITO (OITOIT CITO) ma 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHUsl TpU TMOATOTOBKE KBAIU(PUIIMPOBAHHBIX pabOUYUX, CIyXKalluX,
CHELUATNCTOB CPEIHETO 3BEHA

Pabouass mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero
oO1ero 00pa3oBaHusl, MPEIBSIBIAEMbIX K CTPYKTYpE, COJAEPKaHUIO M pe3yJibTaTaM
OCBOCHHUA YueOHOro mpeamera «XHUMHUS», B COOTBETCTBHM ¢ PexoMmeHmarusiMu 1o
OpraHM3alMd TOJY4YeHUs CpeAHero oOmero oOpa3oBaHUs B IIpeleiax OCBOEHUS
o0pa3zoBaTEeIbHBIX MPOTrpaMM CpeHET0 MpodecCUOHAbHOIO0 o0pa3oBaHus Ha 0Oasze
OCHOBHOIO  oOmiero oOpa3oBaHusi € y4yeToM TpeOOBaHUW  (peAepabHbIX
rOCyJapCTBEHHBIX O00pa30BaTENbHBIX CTAHJAPTOB M MOJIYYaE€MOM CHEIUATbHOCTU
CpPEeIHETO po¢heCCUOHAIBHOTO 00pa3oBaHUs (muceMo JlenapTtameHnTa
roCyJapCTBEHHOW TMOJHUTUKKH B cdepe NoarotroBku padoumx kampo u JI1O
Munob6pHayku Poccuu ot 17.03.2015 Ne 06-259).

Copeprkanue mporpaMmbl «XUMHsS» HANpaBlICHO HA JOCTUKEHUE CIIETYIOLIUX
L(ETICH:

* (¢opMmHpoBaHHE Yy OOYy4YalIIMUXCAd YMEHHUS OLIEHMBaTh 3HAYUMOCTH
XUMHUYECKOTO 3HAHUS JISl KOXKIOTO YETIOBEKa;

* ¢popMupoBaHUe y 00yUYAIOMIMXCS [IETOCTHOTO MPEJCTABICHUS O MUPE U POJIU
XUMHUHM B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOW KApTUHBI MHUpPA; YMEHUS
OOBSACHATh OOBEKTHI M MPOIECCHI OKPYXKAIOMICH HACHCTBUTEIHHOCTU: MPHUPOIHOM,
COLMANbHOM, KYyJIbTYPHOM, TEXHUYECKOM CpPEIbl, — MCHOJB3YS JJISI 3TOTO
XUMUYECKUE 3HAHUS;

* pa3BUTHE y OOYYAIONIMXCS YMEHUN pa3nnyaTh (HAKThl U OIICHKH, CPABHUBATH
OLICHOYHBIE€ BBIBOJIbI, BUJETh UX CBA3b C KPUTEPUSMU OLIEHOK U CBSI3b KPUTEPHUEB C
ONpENENEeHHOW  CUCTEeMOW  IeHHOCTeH, ¢opMynupoBatb U  0OOCHOBBIBATH

COOCTBEHHYIO MO3UIIHUIO;



* mpuoOpereHue OOYYAIOIIMMHUCA OIbITa Pa3HOOOpPa3HOM JEATEIbHOCTH,
MO3HAHUS W CAMOIIO3HAHMS; KIIIOYEBBIX HABBIKOB, HUMEIOIIMX YHHUBEpPCAJIbLHOE
3HAUCHUE JUISI Pa3IMYHBIX BHJIOB JCATEIHHOCTH (HABBIKOB PEIICHHUS MPOOIeM,
OPUHATUS  pEIlIeHWH, TOMCKa, aHaiau3a MW 00paboTku  WHGOpMAINH,
KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB M3MEPEHHM, COTPYJHUYECTBA, O€30MMACHOIO
oOpaIieHus ¢ BEIecTBaMHU B TTIOBCEAHEBHOM JKU3HN).

B pabouyro mnporpaMmy BKIIOYEHO COJEpXKaHUE, HAMpaBICHHOE Ha
dbopMHpOBaHUE y CTYJACHTOB KOMIICTCHIIMA, HEOOXOJMMBIX [IJIi KadyeCTBEHHOTO
ocBoenusi OITOIT CIIO nHa 6a3ze OCHOBHOTrO OOIIEro oOpa3oBaHUSA C IMOJTYyYEHUEM
cpenHero oo6miero o0pa3oBaHMs; MPOrPaMMbl TOJITOTOBKH KBaTU(UIIUPOBAHHBIX
pabouux, CIyXalux, MPOTPaMMbI MOATOTOBKH CHEIHAIHNCTOB CPETHEr0 3BEHA
(IITTKPC, IIICC3).

[Iporpamma ydyeOHOTO mpeaMeTa « XUMHS» SBISIETCS OCHOBOM ISl pa3pabOTKu
pabounx mporpamMMm, B  KOTOpbIX  MpodeccuoHaibHbie  00pa3oBaTEIbHbIC
OpraHu3alliuy, pealu3ylonme o00pa3oBaTebHYI0 MPOTPAaMMYy CPEIHEro OOIIero
obOpazoBanus B mpenenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOrO OOIIEro
oOpa3oBaHusl, YTOUHSAIOT COJIEp)KaHHE Y4eOHOro MaTepuaia, MOCiIe0BaTeIbHOCTD
€ro HW3Yy4YeHHs, pachpelesicHue YydeOHbIX 4YacoB, TEMaTUKy pedepaToB, BHUIBI
CaMOCTOSATENBHBIX ~ pabdoT, yYHMTHIBas  CHCIUPUKY TMpOrpaMM  IOATOTOBKHU
KBATM(PUITUPOBAHHBIX pab0OYMX, CIYXKAlIUX M CIEIHAIUCTOB CPEAHEr0 3BEHA,
ocBanMBaeMoM npodeccuu Uiu CnenualbHOCTH.

[Iporpamma  MOXET  HCHOJB30BAThCS  JAPYTUMU  TPOodecCHOHATHLHBIMU
00pa30BaTeIbLHBIMU OPTaHU3AIMAMH, PEATU3YIONTMMU 00pa30BaTEIIbHYIO IPOTPAMMY
cpeadero oo6mero oOpazoBanust B mpeaenax ocBoeHust OIIOII CIIO na 06aze

ocHoBHOTO 001Iero odpazoanus (IITIKPC, ITITICC3).

1.1. O0masi xapaKTepuCTHKA YVUYEOHOI0 MpeIMeTa «XMMHU»)

XUMHSIT — 3TO HayKa O BEIIECTBaX, UX COCTAaBE M CTPOCHHMM, CBOMCTBAX M
MPEBpAIICHUSIX, 3HAYEHUH XUMHUYECKMX BEIIIECTB, MATEpUAJIOB U TMPOIECCOB B

HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA.



Copmepxxanne  oOmieoOpa3oBaTenbHOW — ydyeOHOro  mpenMera  «XHUMHUS»
HaIpaBJIeHO HA YCBOCHHME OOYYalOIMMHUCS OCHOBHBIX MOHSTHH, 3aKOHOB M TEOPHIl
XUMHH, OBJIAJICHUE YMEHUAMU HAONIOAATh XHUMUYECKUE SIBJICHUS, MPOBOAUTH
XUMHUYECKUN IKCIIEPUMEHT, MTPOU3BOAUTH PACUEThl HA OCHOBE XUMHUUYECKHUX (PopMmyl
BEILIECTB U YPABHEHUIN XUMHUECKUX PEAKIIUM.

B mpouiecce nzydeHuss XuMuH y 00y4aronInXcs pa3BUBAIOTCS MMO3HABATEIbHBIC
WHTEPEChl U WHTEJUICKTYalIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIbHOM
npuoOpeTeHUs] 3HAHUN 10 XMMHUH B COOTBETCTBUU C BO3HHKAIOUIUMU KU3HEHHBIMU
npobsieMaMu, BOCHHUTHIBAETCS OEpexHOE OTHOLIEHHS K MPHUPOAE, IMOHUMaHHE
3I0pOBOr0 00pa3a >KU3HH, HEOOXOAUMOCTH IPEIYNPEXKICHUS SABICHUN, HAHOCALINX
Bpell 3J0pPOBBI0 M OKpyXkarwmen cpeae. OHM OCBaMBAaKOT IPUEMBI I'PAMOTHOTIO,
0€30I1aCHOr0 MCIOJIb30BaHUS XUMUYECKUX BEIECTB U MaTEpUaAIOB, IPUMEHSEMBIX B
OBITY, CEIbCKOM XO3SIICTBE U HA TIPOU3BOJICTBE.

[Ipn cTpyKTypupOBaHUM COJAEpKaHUS OOIIE0O0pa30BaATENbHON  y4eOHOro
npeaMera Juisl mpodecCHoHaNbHBIX 00pa30BaTeIbHBIX OpraHU3alUil, Pearu3yoX
o0pazoBaTeIbHYI0 MIpOrpaMMy cpeHero ooiiero oopa3oBaHusl B Mpejiesiax OCBOSHUS
OIIOIT CIIO Ha 6a3e 0CHOBHOTO 00I1IeT0 00pa30BaHUsl, yUUThIBAJIaCh 0ObEKTUBHAS
pealbHOCTh — HEOOJIbIION 00BbEM 4YacoB, OTIYUICHHBIX Ha H3YYEHHE XHUMUU U
CTpEMJICHHE MaKCHUMaJlbHO COOTBETCTBOBATH WJESM DPa3BUBAIONIETO OOyYEHUSI.
[ToaTomMy TeopeTHyecKrue BOIMPOCHI MaKCHUMaJbHO CMEIIEHbl K Hadaly ydeOHOTro
npeaMeTa ¢ TeM, YTOOBI TOoCTeAYoMUi (PaKTHIECKHI MaTepual paccMaTpUBalCs Ha
OCHOBE U3YUYEHHBIX TEOPHI.

Peanuzamus [OeAyKTUBHOTO TMOJAXOAAa K M3YYEHHIO XHMHH CIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTHYECKHX OIEpalii MBIIUICHUS, KaK aHadnu3 W CHUHTE3,
0o00OIIeHNEe M KOHKPETH3allus, CpPaBHEHHWE U aHAJIOTHsA, CUCTEMaTu3aluus U
KJaccuduKaiuys u Jip.

Wzydyenne xumMuu B TpOodECCHOHATIBHBIX 00pa30BaTENbHBIX OPTaHU3AIMSIX,
peanu3yronmx o0pa3oBaTEIbHYI0 MPOTrpaMMy CpeIHEro oO0Iero ooOpa3oBaHHsS B
npeaenax ocoeHuss OIIOIT CIIO nHa 6a3e ocHOBHOro 001Iero 00pa3oBaHUs, UMEET
CBOM OCOOEHHOCTH B 3aBHCHMOCTH OT MPOQIs NpoPeCCHOHATHHOIO 00pa30BaHMUsL.

910 BbIPpAXXacTCsA B COACPKAHUU O6y‘-IeHI/I$I, KOJINYCCTBC YaCOB, BBIACIACMBIX Ha



U3Y4YCHUE OTIEIBHBIX TEM TMPOTPaMMbl, TITyOWHE WX OCBOCHHUS OOYYaIOIUMUCH,
o0beMe M  XapakTepe MpPaKTHUYECKUX  3aHATHH, BHJIAX  BHEAYJAUTOPHOU
CaMOCTOATENbHON pabOTHI CTYIEHTOB.

IIpu OCBOCHUU npodeccuit CIIO 151 CIIeLIMAJIbHOCTEN CIIO
€CTECTBEHHOHAYYHOTO  mpodumiss npodecCHOHATBHOTO  O0pa3oBaHUs  XUMUS
nzyuvaercsi Ha OazoBom ypoBHe PI'OC cpennero oOiero oOpa3oBaHus, MOpU
ocoenun mnpodeccuit CIIO u cnemmanbHocted CIIO TexHuueckoro mpodus
npodeccuoHanbHOr0 00pa3oBaHUs XUMHS H3y4aeTcss Oojee yriayOJIeHHO Kak
npoduabHas yueOHOTO IpeaMeTa.

[Ipu ocBoenun mpodeccuit CIIO u cneumanbHoctedt CIIO  conumanbHO-
AKOHOMMYECKOTO Tpoduisi, crnenuanbHocTed CIIO rymanuTapHoro mpodus
paccMaTpuBaeTCs XMMHYECKUN KOMIIOHEHT €CTECTBEHHO-HAYyYHOTO O0pa3oBaHUs B
npenenax M3ydeHuss y4yeOHoro mnpeaMera «XUMHUS» NPEeAMETHOW o0nacTu
«EctectBennbie Haykn» OI'OC cpegnero o01iero o0opazoBaHusl.

Crnenuduka wu3ydeHHss XHUMHM TIpd  OBJaJeHMH  npodeccussMu U
CHEUATBHOCTAMM TEXHUYECKOTO Npoduis OTpakeHa B KaXAOW TeMe pasjena
«Conepxanue yueOHoro npeameray B pyopuke «IIpoduibhabie 1 npodeccuoHaiIbHO
3HAUMMBbIE JJIEMEHThl  COJEPXKAHMs». OTOT KOMIIOHEHT pealu3yercs TNpu
WHIUBUYyaIbHOM CaMOCTOSITENIbHON paboTe oOyuaromuxcst (HanucaHuu pedepaTos,
HOJIFOTOBKE COOOIIEHUH, 3aIIUTE ITPOEKTOB), B Mpoliecce yueOHO! AesITeNIbHOCTH MO/
PYKOBOJICTBOM TMpenojaBareiisi (BBINOJHEHUH XHUMHYECKOTrO 3KCIEpUMEHTa —
7a00paTOPHBIX  OMBITOB U TPAKTUYECKUX  paboT, pEHIeHWH  MPAKTHKO-
OpPUEHTHUPOBAHHBIX PACUETHBIX 3a/1a4 U T. 11.).

B copepxanum yuyeOHOro mnpeameTra Il €CTECTBEHHOHAYYHOro MpoQuis
poecCHOHANTEHO 3HAYMMbBIA KOMIIOHEHT HE BBIJICIICH, TAK KaK BCE €ro COJIepKaHue
ABJSIETCA TPOPUIHLHO-OPUEHTUPOBAHHBIM W HOCHUT TPOQPECCHOHATBHO 3HAYUMBIN
XapaxkTep.

B 1mpouecce wu3yueHuss XHMHHM TEOPETHUYECKHE CBEIECHHS JOIMOJIHSIOTCS
JEMOHCTpPALUSIMH, JTAOOPATOPHBIMU  OMBITAMU U MPAKTUYECKUMH  3aHATUSIMH.
3HAUYUTEIBHOE MECTO OTBOJUTCA XUMHUYECKOMY OJKCIepuMeHTy. OH OTKpBIBAET

BO3MOXKHOCTh (DOPMHUPOBATHh Y OOYUYAIOIIUXCS CICIHUAIBLHBIE MPEAMETHBIC YMEHUS:



paboTaTh ¢ BENIECTBAMH, BBIMOJHATH MPOCTHIE XUMUYECKUE OIBITHI, YYUTH
0e30mMacHOMY UM JKOJIOTMYECKHM TpPaMOTHOMY OOpalieHHuI0 C  BEUIECTBAMHU,
MaTepuajgaMH U IpoleccaMu B ObITY U Ha IPOU3BOJICTBE.

Jlnst  opraHuzanMM BHEAYAUTOPHOM CaMOCTOATENbHON pabOThl CTYJIEHTOB,
oiaaeBaromux mnpodeccusmu CIIO u cnenuanbHocTamMu CIIO TexHHWYECKOro u
€CTECTBEHHOHAYYHOTO mpoduieii nmpodeccnoHaTbHOr0 00pa3oBaHMsl, MPEICTABICH
PUMEPHBIN NIepedeHb pedepaToB (IOKIAI0B), UHIMBUIYATbHBIX TPOEKTOB.

B mpomecce wusydeHMs XUMHH BaxHO (POpMHUPOBATH HWHOOPMAITMOHHYIO
KOMIIETEHTHOCTh oOy4varonuxcs. [losToMy mpu opraHuzalnud CaMOCTOSTEIbHOU
paboThl HEOOXOAMMO AaKIEHTUPOBaTh BHHUMaHHE OOyYalOUIUXCS Ha TIOUCKE
uHpopMauu B CcpeAcTBax MaccMmenua, MHTepHeTe, ydeOHON U cHenuaibHOU
JUTEPATYPE C COOTBETCTBYIONTUM O(POPMIICHUEM U TIPEJICTABIICHUEM PE3YIHTATOB.

N3yuenue oO1mieoOpa3zoBaTeNbHON y4eOHOro npeameTa «XUMHUsSD) 3aBEpIIAcTCs
nojABe/IcHUEeM HUTOroB B (opme nuddepeHInpoBaHHOTO 3ayeTa WJIM HK3aMeHa B
paMKax MPOMEXYyTOUHOM aTTecTauuu cTyAeHToB B npouecce ocBoenust OIIOIT CITO

c noirydeHueM cpegnero oduero oopazosanus (IITIKPC, TIIICC3.)

1.2. MecTO Y4€OHOI0 MpeaIMeTa B Y4eOHOM ILJIAHE

Y4eOnbIii mpeaMer «XUMHS» SBISACTCS yU4eOHBIM IMPEAMETOM IO BBIOOPY W3
obsi3aTennbHOM mpeaMeTHoM obnactn «EctectBeHHsie Haykm»y DOI'OC cpemHero
o01iiero oOpa3oBaHusl.

B mnpodeccuonanbHbIXx 00pa30BaTENBbHBIX  OpPraHU3ANMSIX, PEATHIYIONTUX
o0pa3oBaTeIbHYI0 MPOTrpaMMy CPEIHET0 OOIIEro 00pa3oBaHus B Mpe/eaax OCBOCHUS
OIIOIT CIIO na 6a3e OCHOBHOTO oOOIIero oOpa3oBaHUs, Y4E€OHOro WpeaMeTa
«Xumus» uzydaercs B obmeodpazoBarensHoM 1ukie yueoHoro OITOIT CIIO na
0a3e OCHOBHOI'0 00I11ero 00pa3oBaHusl ¢ MOJTYUYCHHEM CPEIHETro 00IIero 00pa3oBaHus
(TITTKPC, IIIICC3).

B yue6npix mianax [ITIKPC, [IIICC3 mecto yuebHoro npeamera « XuMus» — B
cocTaBe 0011e00pa30BaTENbHBIX YYCOHBIX TUCIMIUIMH MO BBIOOPY, PopMUpYyEMBIX U3

o0si3atenbHbIX npeaMeTHbix obmacteit GI'OC cpeanero odiero obpa3oBaHus, AT



npodeccuit CIIO wnm cnemmanbHocteid CIIO  cooTBeTcTBYIOLIEro MpOQuIIs

npodeccuoHanbHOTO 00pa30BaHMS.

1.3. Ilnanupyemble pe3yJbTATHI 0CBOEHHSI YUeOHOI'0 NIpeIMeTa

*JINYHOCTHBIX:

JIM4HOCTHBIE PE3VIILTATHEI B Cchepe OTHOIIEHWN O00ydJarommxcs K cede, K

CBOCMY 3J10POBLIO, K ITO3HAHHIO ceOs:

—  OpueHTamus OOydYaromuxcsi Ha JOCTHIKEHHWE JIMYHOTO CYaCThs,
peanu3alyio  TO3UTUBHBIX  JKM3HEHHBIX  TEPCIIEKTHB, WHUIMATUBHOCTD,
KpEaTUBHOCTh, TOTOBHOCTb M CIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEACIICHHUIO,
CIIOCOOHOCTh CTaBUTh IEJIA U CTPOUTD KU3HCHHBIC TIIAHBL;

—  TOTOBHOCTH M CHOCOOHOCTh OOecneuuTh ce0e U CBOUM OJIM3KUM
JIOCTOMHYIO KH3Hb B TMPOIIECCE CAMOCTOSTEIBbHOW, TBOPYECKOM M OTBETCTBEHHOM
NEeATEeTLHOCTH;

—  TOTOBHOCTh U CHOCOOHOCTH OOYYalOUmMXCs K OTCTAaMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIpAOATHIBATH
COOCTBEHHYIO TO3HUIIMIO MO OTHOIIEHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITUSIM
MPOIIJIOTO U HACTOSIIIIETO Ha OCHOBE OCO3HAHUS U OCMBICIICHUS HCTOPUH, TyXOBHBIX
LIEHHOCTEW U TOCTMKEHHI HAIllE! CTPaHbl,

—  TOTOBHOCTh U CHOCOOHOCTh OOYy4YalOIIMXCA K CaMOpPa3BUTUIO U
CaMOBOCTIMTAHWIO B COOTBETCTBUH C OOIICUETOBEYCCKUMH IIEHHOCTIMHU U HIcalaMU
IPaKJAHCKOTO 0011ecTBa, MOTPEOHOCTh B (PU3WYECKOM CaMOCOBEPIICHCTBOBAHUH,
3aHITHUSIX CTIOPTUBHO-03I0POBUTEIIBHON JACATEIHHOCTHIO;

—  TpUHATHE W peanu3alus IIEHHOCTEeH 310poBOro u Oe3omacHoro odpasa
KU3HHU, OCPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY U TICUXOJIOTHYECKOMY 37I0POBBIO;

—  HENpPHUATHE BPEIHBIX IPHUBBIYCK: KYPCHHS, YIOTPEOJECHUS aJIKOTOJIA,
HApPKOTHKOB.

JIn4HOCTHBIE pe3yJbTaThl B cepe OTHOIIEeHU oOyyatomuxcs kK Poccun kak k

Ponune (OteuectBy):
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—  poccuiickash MAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUICKOI
UJCHTUYHOCTU B MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTU K HMCTOPHUKO-
KyJbTYpHON OOIIHOCTH POCCHICKOTO Hapoma W cyapbe Poccum, maTpuoTusm,
TOTOBHOCTB K CITy>)KEHUIO OTEYECTBY, €r0O 3aIIUTE;

—  YBaXXEHHUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Inepen PonnHou,
TOPAOCTH 3a CBOM KpaH, CBO0 PonuHy, IpoIuioe U HaCcTOAIee MHOTOHAIIMOHATIBHOTO
Hapoja Poccun, yBaskeHHe K rocy1IapCTBEHHbIM cCUMBOIaMm (rep0, dbiar, ruMH);

—  (opMHUpOBaHHE YBAXECHHUS K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY
a3bIKy Poccuiickoint @enepanuu, siBISAOLIEMYCS OCHOBOM POCCUMCKON UIEHTUYHOCTH
U TJIABHBIM (DAKTOPOM HAITMOHAIBHOTO CaMOOTIPE/ICICHUS;

—  BOCHUTaHUE YBAXKCHUS K KYJbType, SI3bIKaM, TPAJAMUIUSAM U OObIYasM
HapoJ0B, NpoxuBarux B Poccuiickonn Penepanuu.

JIMYHOCTHBIE pE3VJLTATEL B cdepe OTHOMIEHUNW 00YYarommMXcs K 3aKOHY,

ToCyaapCTBY U K I'PAXKAAHCKOMY O6H_I€CTBVI

—  TPaXITAHCTBEHHOCTh,  TPaXJaHCKas  TO3WIUS  aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  OOIIECTBA,  OCO3HAIOIIETO  CBOU
KOHCTUTYLIMOHHbBIE TpaBa U OO0S3aHHOCTH, YBAXKAIOILIETO 3aKOH M IMPABOMOPSAOK,
OCO3HAaHHO TMPUHUMAIOIIETO TPAJAULMOHHBIC HAI[MOHAJIbHBIE U OOIIEUEIOBEYECKUE
I'YMAaHHUCTHYECKHME M JIEMOKPAaTHYECKHE LEHHOCTH, TOTOBOIO K YYacTHIO B
0OIIIeCTBEHHOM JKU3HU;

—  TpPU3HAHHUE HEOTUYXKIAEMOCTH OCHOBHBIX MpaB M CBOOOJ YEIOBEKA,
KOTOpbIE NPHHAIIEKAT KaXJAOMy OT POXKIAEHUS, TOTOBHOCTh K OCYILIECTBIIECHUIO
COOCTBEHHBIX TIpaB W CBOOOa O€3 HapylieHWs MpaB M CBOOOA JPYTUX JIHII,
TOTOBHOCTh OTCTamBaTh COOCTBEHHBIE IMpaBa M CBOOOJBI YEJIOBEKA M T'pakIaHWHA
COTJIacCHO OOIIENMPU3HAHHBIM MPUHIAIIAM U HOPMaM MEXKIYHApOJHOTO TpaBa U B
coorBeTcTBHM ¢ KoHcturynuein Poccuiickont denepannn, npaBoBasi ¥ MOJIUTHYECKAS
I'PaMOTHOCTb;

—  MHPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO DPA3BUTHS
HAyKd M OOIIECTBEHHOW MpPaKTUKH, OCHOBAaHHOE Ha JAMAJIOTE KYJbTYp, a TaKKe
pasnu4HbBIX  (opM OOIIECTBEHHOTO CO3HAHWS, OCO3HAHWE CBOETO MecCTa B

IIOJIMKYJIbTYPHOM MUDE;
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—  MHTEpUOpHU3ALMS UEHHOCTEN NEMOKPATHUH U COLIMAIBHOM COJIUIAPHOCTH,
TOTOBHOCTh K JJOTOBOPHOMY PETYJMPOBAHUIO OTHOIIEHU B TPYMNIE WU COLUAIBHON
OpraHu3aluy;

—  TOTOBHOCTH OOYYaromiuxcsi K KOHCTPYKTUBHOMY YYacTHIO B NMPUHATUU
pelIeHui, 3aTparuBaoINX UX paBa U HHTEPECHI, B TOM YHUCIIE B pa3IMYHbIX (popmax
OOIIIECTBEHHON CaMOOpraHMU3alllK, CaMOYIpPaBICHUS, OOIIECTBEHHO 3HAYMMOU
JEATEIIbHOCTH;

—  IPUBEPKEHHOCTh HJESIM HWHTEpPHAI[MOHANM3MA, JApPYKObI, PaBEHCTBA,
B3aMMOIIOMOIIM  HApOJOB;  BOCIUTAaHUE  YBAKUTEIBHOTO  OTHOLICHHS K
HAI[MOHAJIbHOMY JIOCTOMHCTBY JIFOJIEH, UX YyBCTBaM, PEIIUTHO3HBIM YOEKACHUAM;

—  TOTOBHOCTh OOYYarOIIMXCS MPOTHUBOCTOATH HJIEOJOTHMH 3KCTPEMHU3MA,
HAI[MOHAJIN3Ma, KCEeHO(POOMHU; KOPpPYNLUMM; JIUCKPUMHUHAIMK 1O COLMAJIBHBIM,
PEJNMTMO3HBIM, PAacOBBIM, HAlMOHAIbHBIM TNPU3HAKAM U JIPYTUM HEraTHUBHBIM
COLIMAJIBHBIM SIBJICHUSIM.

JIMYHOCTHBIC PC3VJIbTATHI B cd)epe OTHOILLICHUH 06V“IaIOHII/IXC$I C

OKPYXAMINMH JIOAbMH.

—  HPABCTBEHHOE CO3HAHME U IIOBEJICHME HAa OCHOBE YCBOCHUSA
OOIIIeUEIOBEYECKUX LEHHOCTEH, TOJICPAHTHOIO CO3HAHUS U TMOBEACHUS B
MOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTH M CHOCOOHOCTH BECTH AMAIOr C JIPYTUMU
JIOJbMU, JIOCTUTaTh B HEM B3aUMOINOHHMAHUS, HAXOAWTH OOIIWME TIeNu W
COTPYJIHUYATH JIJISl UX JOCTHXKCHUS;

—  TMPUHITUE TYMAHUCTUYECKUX LEHHOCTEW, OCOZHAHHOE, YBAXKUTEILHOE U
noOpoXxenareabHOe  OTHOIIEHME K  JIpyroMy  4YellOBEKYy, €ro  MHEHHIO,
MHPOBO33PEHUIO;

—  CcrHOCOOHOCTh K CONEPEKUBAHUIO U (POPMUPOBAHHE TO3UTUBHOTO
OTHOILICHHS K JIIOJIM, B TOM YHCJI€ K JIMIAM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU
3I0pOBbsl U MHBAJIWAAM; OEpEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHHE K
buznyecKOMy M IMCUXOJOTHYECKOMY 3J0pOBBIO JAPYTHX JIIOJEH, YMEHHE OKa3bIBaTh
MEPBYIO MIOMOIIIb;

—  (dopMupOBaHHE BBIPAKEHHOW B MOBEJCHUU HPABCTBEHHOW MO3WIINHU, B

TOM YHCJIE CHOCOOHOCTH K CO3HATEIbHOMY BHIOOPY A00pa, HPAaBCTBEHHOTO CO3HAHUSA
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Y TIOBEJICHUSI HA OCHOBE YCBOEHUS OOIIEYEIIOBEUECKNX IIEHHOCTEH M HPABCTBEHHBIX
YyBCTB (4€CTH, A0JTA, CIIPABEIIMBOCTH, MUJIOCEPIUS U APYKEITIOOUS);

—  pa3BUTHE KOMIIETEHIIMA COTPYJAHUYECTBA CO CBEPCTHHUKAMH, IEThbMU
MJIQJIIIET0 BO3pAcCTa, B3pOCIBIMH B 00pa30BaTEebHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIEeI0BATEIbCKOMN, MPOEKTHON U IPYTUX BUJAX JIEATEIbHOCTH.

JIMYHOCTHBIE PE3VYJIbTATHI B cd)epe OTHOIIICHUM 06yqa10m1/1xc;1 K

OKPYKAKOIIEMY MUPY, )KUBOU IIPUPOJIE, XYI0KECTBEHHON KYJIbTYpE:

—  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAayK{, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPUYECTBY,
BJIAJICHUE JIOCTOBEPHOW WH(MOpMAIMEN O TMEepeAOBBIX JOCTHKCHUSX U OTKPBITHUSIX
MHPOBOM M OTEYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX 00
YCTpOMCTBE MUpa U OOIIECTBA;

—  TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIIEC
caM000pa30BaHWI0, HA TPOTSHKEHUW BCEH JKM3HU; CO3HATEIBHOE OTHOIIECHHUE K
HEIMPEPHIBHOMY O0pa30BaHUI0 KAaK YCIOBHUIO YCHEHIHOW MPOQPECCHOHATLHON W
OOIIECTBEHHOU JICATCIILHOCTH;

—  DKOJIOTHYECKas KyJIbTypa, OEpeKHOE OTHOIICHHS K POJHOM 3emiie,
npUpOAHBIM OoratcTBaM Poccum u  Mupa; TMOHUMaHWE BIMSHUS COIUAIBHO-
DKOHOMHYECKHX TIPOIIECCOB HA COCTOSHUE TMPUPOJHON M COIHMAIBHON CpEIbl,
OTBETCTBEHHOCTH 32 COCTOSTHUE MTPUPOIHBIX PECYPCOB; YMEHUS M HABBIKUA PA3yMHOTO
MIPUPOOTIOIB30BAHNS, HETEPIIMMOE OTHOIIEHUWE K JCUCTBHUSAM, MPUHOCSIIUM BpPEI
AKOJIOTUH; TPUOOPETEHHE OMBITAa KOJIOTO-HATIPABICHHON JESTEIHHOCTH;

—  DCTETUYECKOEC OTHONIICHUS K MHPY, TOTOBHOCTh K JCTETHYECKOMY

00yCTpOICTBY COOCTBEHHOTO OBITA.

JIMYHOCTHBIC PE3VJIBTAThI B cd)epe OTHOIIICHUH O6V‘IaIOHII/IXC${ K CEMBC H

POAUTEIISIM, B TOM YUCJIE MOJITOTOBKA K CEMEMHOM KU3HU:

—  OTBETCTBEHHOE OTHOIIICHHE K CO3JIaHUIO CEMbU HAa OCHOBE OCO3HAHHOTIO
MIPUHATHUS LIEHHOCTEW CEMENHOM KU3HU;
—  TIOJIOKUTENBHBIA  00pa3  CeMbH, POAUTENHCTBA (OTIIOBCTBA W

MaTE€pPUHCTBA), MHTEPUOPHU3ALUS TPAAULIMOHHBIX CEMEMHBIX LIEHHOCTEN.
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JIMYHOCTHBIE PE3VJIbTATELI B cd)epe OTHOIIICHMUA O6V‘-IaIOI]_[I/IXC$I K Tpyay, B

cd)epe COIIMAJIbHO-DPKOHOMMYECKHUX OTHOILICHUN

—  yBaXeHUEe KO BceM (opmaM COOCTBEHHOCTH, TOTOBHOCTH K 3allUTE
CBOEI COOCTBEHHOCTH,

—  OCO3HaHHBIM BBIOOpP Oyaymied mnpodeccuu Kak MyTb M CHOCOO
peanu3anuy cOOCTBEHHBIX )KH3HEHHBIX TJIAHOB,;

—  TOTOBHOCTh  OOydalmMxcsi K  TPYJIoBOHM  mpodeccruoHaNbHOU
NEATETLHOCTH KaK K BO3MOYKHOCTH y4YacTHs B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX,
roCcyJapCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOIIEM;

—  TOTPEeOHOCTH TPYIUTHCS, YBAKEHUE K TPY/Y U JIOJSM TPyAa, TPYAOBBIM
JOCTHKEHHSIM, JT0OPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHE K
Pa3HBIM BHUJIaM TPYJIOBOH €SI TEIIbHOCTH;

—  TOTOBHOCTH K CaMOOOCTYXHBaHUIO, BKII0Yasi OOy4YEHHUE U BBITIOJHEHUE
JIOMAIITHUX 00S3aHHOCTEMN.

JlmaHocTHBIE pe3yibTaThl B cdepe (PU3MUECKOro, TMCUXOJIOTUYECKOTO,
COLIMAJIFHOTO U aKaJeMHUECKOT0 OJIaronoayuns 00ydaromnxcs:

—  (Qusnyeckoe, HMOLIMOHAIBHO-TICUXOJIOTUYECKOE, coluaibHOe
Onaromoyyure 0O0y4aroluXcsi B )KU3HU 00pa30BaTEIbHON OpraHU3aIliy, OUTYIICHUE

NeThbMU 0€30MacHOCTH M ICHUXOJIOTMYECKOro KoMm@opTa, HHPOPMaLUOHHON

0€30I1aCHOCTH.
BocnurarejbHble:
Koa u4HOCTHBIX
pe3yJbTaToOB
JInuHOCTHBIE Pe3y/IbTAaThl PeaTU3alUi MPOTrPaMMbl
peaju3anuu
BOCIIUTAHUS (0eCKpUnmopwl)
NMporpamMmbl
BOCIUTAHUSA
Oco3zHaromuii ce0st rpaXXJaHUHOM U 3aIlIUTHUKOM BEITUKOU 1P 1
CTpaHblI.
[IposBIsAIOMIMI AKTUBHYIO TPAXKIAHCKYIO MTO3ULHIO,
JEMOHCTPUPYIOLIUN MPUBEPKEHHOCTh IPUHIUIIAM 1P 2
YECTHOCTHU, MOPSIOYHOCTU, OTKPHITOCTH, IKOHOMUYECKH
AKTUBHBINA U yYaCTBYIOIIUNA B CTYJEHYECKOM U
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TEPPUTOPUAIBHOM CaMOYTIPABJICHUH, B TOM YHCJIE Ha
YCJIOBUAX JOOPOBOILYECTBA, MPOAYKTUBHO
B3aUMO/ICHCTBYIOIINN M yYaCTBYIOUIUNA B AEATEIHLHOCTH

00I1IeCTBEHHBIX OpraHU3aIui.

CoOmroaroniuii HOpMbI MPABOMOPSJIKA, CICTYIOIMINN Haeaiam
rpa)XIaHCKOT0 00IIecTBa, 0becreyeHus: 0e30MacHOCTH, MPaB
1 cBo0OJ rpaxaad Poccun. JIosuIbHBIN K yCTaHOBKaM U
IPOSIBJICHUSIM MPEACTaBUTENEH CYOKYJIbTYp, OTIMYAIOIINN UX
OT IpyHI € AECTPYKTUBHBIM U JI€BUAHTHBIM IIOBEJCHUEM.
JIEMOHCTPUPYIOIINN HENPUATHE U TIPEAYTIPEIKIAFOIINI

CONUAJIBHO OIIACHOC ITOBEACHUC OKPYKAIOIIHX.

JIP 3

[IposBnsrOmMA U IEMOHCTPUPYIOIINN YBAXKEHUE K JIOISIM
TpyZAa, OCO3HAIOIMINN IEHHOCTh COOCTBEHHOTO TPY/a.
Crpemsiuuiics K (OpMHPOBAHUIO B CETEBOU CpeJle IMYHOCTHO
1 IPO(PECCHOHATTBEHOTO KOHCTPYKTUBHOTO «IIU(POBOrO

cienar.

JIP 4

JIeMOHCTPUPYIOLINI TPUBEPKEHHOCTH K POJHOM KYJIBTYPE,
HUCTOPUYECKOM MaMsITH Ha OCHOBE JII00BH K PouHe, pomHOMy
Hapoay, MaJlOM POJAUHE, IPUHITUIO TPAAULIMOHHBIX

[IEHHOCTEW MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu.

JIP 5

HpOHBJ’IHIOH_II/Iﬁ YBAXKCHHUC K JIIOAAM CTAPIICTO ITOKOJICHUS U
I'OTOBHOCTbB K Y4aCTHUIO B CO]_II/IaJ'II)HOI‘/II IIOAACPIKKE U

BOJIOHTCPCKUX ABUKCHUAX.

JIP 6

Oco3Hawommii NPUOPUTETHYIO IEHHOCTh TUYHOCTH YEJIOBEKA;
YBaXKAIOIIUH COOCTBEHHYIO U UyXKYIO0 YHUKAIHHOCTh B
Pa3TUYHBIX CUTYaIMsIX, BO BceX opMax U BUIAX

ACATCIBHOCTH.

JIP 7

[IposBnsronMi U IEMOHCTPUPYIOIIUN YBAXKEHUE K
MPEICTABUTEIISIM PA3JIMYHBIX 3THOKYJIBTYPHBIX, COIUATIBHBIX,
KOH(eCCHOHATBHBIX U UHBIX Ipymn. COnmprUYacTHBIN K
COXPaHEHHUIO, PEYMHOKEHUIO U TPAHCIISIUN KYJIBTYPHBIX
TPAIUIIAN U IEHHOCTEW MHOTOHAIMOHAIILHOTO POCCHUMCKOTO

rocyzapcTaa.

JIP 8

CoOmroaronuii ¥ mponaraHaupyOIIUi IpaBuiia 310pOBOTO U

0e30macHOro 00pasa KU3HU, CIOPTA; MPEAYTPEKIAIOLTHII

JIP 9
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1100 MPEOI0IEeBAIOIINN 3aBUCUMOCTH OT aJIKOTOJIsl, Tabaka,
IICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UIP U T.1.
CoxpaHsronuil NCUX0JI0THYECKY0 YCTOWYMBOCTh B
CUTYaTHBHO CIIOKHBIX HJIA CTPEMUTEIHHO MEHSIOIIMXCS

CUTyanuiax.

3a00TAIIHIICS O 3aIIUTE OKPYKAIOIICH Cpeibl, COOCTBEHHOU U

qy’K0i 6€30MacHOCTH, B TOM YHCIIE ITU(POBOMA.

JIP 10

HpOHBHHI-OHIHI?I YBAKCHHUC K 3CTCTHUYICCKHUM LICHHOCTM,

oOnagaronmii OCHOBAMH 3CTETUYECKON KYJIbTYPHI.

JIP 11

[IprHMMarOmKi cCEMENHBIE HEHHOCTH, TOTOBBIM K CO3/TaHHUIO

CEMbU ¥ BOCIIMTAHMIO JETEN; IEMOHCTPUPYIOIINNA HENPUSITHE
HACUJIUA B CEMbE, YX0J1a OT POAUTEIBCKON OTBETCTBEHHOCTH,
0TKa3a OT OTHOIIEHUN CO CBOMMHU JIETbMHU U MX (PMHAHCOBOTO

COJIepKaHUsI.

JIP 12

JIMYHOCTHBIE pE3yNIbTaThl peAN3aUUN IPOTPAMMBI
BOCITUTaHUs, ONIPEICTICHHbIE OTPACIEBBIMU TPEOOBAHUSIMU K

JACJIOBBIM Ka4CCTBaM JIMYHOCTH

Brinmonssttonuit npodeccuoHaabHbie HaBBIKU B cdepe

00CITyKUBaHUs

JIP 13

JIM4HOCTHBIE pe3yNIbTaThl pean3alyy MPOTPaMMBbI

BOCIIMTAHHA, OIIPCACIICHHBIC KJIIIOUCBBIMU pa6OTO,Z[aTeJ'I$IMI/I

JIeMOHCTpUPYIOUIUN TPYAOBBIE U MPO(HECCHOHAIBHBIC

¢yHkuuu B chepe o0cIyKMBaHUS

JIP 14
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*METANIPECIAMETHDBIX

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl IIPE/ICTABIICHBI TPEMsI TPYIIIaMU

YHUBEpCAIbHBIX YueOHbIX AeiicTBul (YVY /).

PerynsrtuBHbie yHUBEpCaIbHbIE yUeOHbBIE

Ilo3HaBaTeabHBIC YHUBCPCAJILHBIC yqe6HHe

KOMMYHI/IKaTI/IBHLIC YHUBCPCAJIBHBIC

NEUCTBUS JEUCTBUSA ydeOHbIe AeHCTBUS
BbINyCKHMK HAYYHTCH: BbINyCKHMK HAYYHTCH: BbINyCKHMK HAYYHTCH:
— CaMOCTOSITEJIBHO  OIPENEIATh — HCKaTh 51 HaxOJIUTh — OCYIIECTBJIATH NETOBYIO
LM, 33aBaTh IMapaMeTpbl U KPUTEPUH, 1O | 000OIIEHHbIE CHOCOOBI PEIICHHs 33Jad, B | KOMMYHUKAIMIO KaK CO CBEPCTHUKAMH, TaK
KOTOPBIM MOKHO OINPENEINUTh, YTO ULEIb | TOM YHCJIE, OCYILIECTBIIATh PA3BEPHYTHIN | U co B3POCIIBIMU (kak  BHYTpH

JOCTUTHYTA,

— OLICHMBATh BO3MOYKHBIE
NOCJIEICTBUAS  JOCTWIKEHUSI IOCTaBJICHHOMN
LEJNU B JIEATEIbHOCTH, COOCTBEHHOUN XU3HU
v KU3HU OKPY KaroIux JIOZIEN,
OCHOBBIBAsICh Ha COOOpPaXEHUSX OTUKU U
MOpAJIH;

— CTaBUTh U  (POpMyJIHpPOBaATH
coOCTBEHHbIE 3a7aud B 00pa3oBaTEIbLHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

— OLICHMBATh PECYpPChl, B TOM
Yyuclie BpeMs U JIpyrHe HeMarepuaibHbIe
pecypchbl, HEOOXOAUMBIE ISl JOCTHXKEHUS
MMOCTaBJICHHOM 11€JIH;

— BbIOMpaTh MYTh JOCTHKCHHUS
€U, IUTAHUPOBATh PEIIEHUE MTOCTaBICHHBIX
3a1a4, ONTHMH3UPYS MaTepuaibHble U
HEMaTepHuallbHbIE 3aTPaThI;

— OpPraHHU30BbIBATh 3(PPEKTUBHBIHI

MOWCK  PECYpCOB, HEOOXOIWMBIX  JUIsSt

HH(bOpMaHHOHHBIﬁ IIOUCK M CTaBHUTBH HaA €TI0

OCHOBE HOBBIE (yueOHbIe U
MO03HABATEIILHBIC) 33/1a4H;
— KPUTUYECKA  OILIEHHWBATh U

UHTEPIPETUPOBATH MHPOPMAIIMIO C Pa3HBIX

MO3UIIMKA, pacro3HaBaTh U (PUKCUPOBATH
IIPOTUBOPEUHS B nH()OPMAITMOHHBIX
VMCTOYHHKAX;

— UCIIOJIb30BaTh pa3IuyHbIC

MOJICTTBHO-CXEMAaTUUYECKUE CPEACTBA  JJIsS
MPEJCTABICHUS] CYUIECTBEHHBIX CBA3CH W

OTHOLIECHHWM, a TakKXe IPOTUBOPEUUH,
BBISIBJICHHBIX B MH(OPMAITMOHHBIX
VCTOYHUKAX;

— HaXOIUTh 51 [IPUBOJUTH

KPUTUYECKUE AapPTyMEHTbl B OTHOULIECHUH
JNEUCTBUM U CYKIECHHUU APYTrOoro; CIIOKOMHO U
pa3yMHO OTHOCHUTBCA K  KPUTHYECKUM
3aMEUaHUsSM B OTHOIIEHUU COOCTBEHHOTO
CYXJIECHHs, pacCMaTpuBaTh HX KAK PECYpC

00pa3oBaTebHON OpPraHu3alliK, TaK U 3a ee
npejenamMu), MoA0upaTh IMApTHEPOB IS
JICIOBOM  KOMMYHHUKAllUM  HCXOJd W3
COOOpaKeHMI PEe3yIbTAaTUBHOCTH
B3aUMOJCHCTBUS, a HE JIMUHBIX CUMIIATHUH;

- npu OCYIIECTBIICHUHU
rpyNIoBOM padoThI OBITH Kak
PYKOBOJUTENIEM, TaK M YJICHOM KOMAaHJbI B
pa3HBIX poJsix (reHepaTop uAEH, KPUTHK,
WCIIOJTHUTENb, BBICTYHAIOIIUM, SKCIEPT H
T.1.);

- KOOPJAMHUPOBATh U BBIMOJHSITH

paboty B YCIIOBHSIX pEaIbHOTO,
BUPTYJIBHOTO u KOMOMHHUPOBAHHOT'O
B3aUMOJICUCTBUS;

— pa3BepHYTO, JIOTUIHO W TOYHO
u3jJaraTb ~ CBOIO  TOYKY  3pEHHS  C
UCIIOJIb30BAaHUEM aJIEKBATHBIX (YCTHBIX H
ITUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh




JIOCTH>KEHUS TTOCTABIICHHOM 1IEJIH; COOCTBEHHOTO Pa3BUTHS;

KOH(i)J'II/IKTOFeHHBIC CuTtyalnuu "

— COIMOCTABIIATh MOJTyYEeHHBIN — BBIXOJIUTh 3a paMKHU y4eOHOTO | MpeloTBpamaTh  KOHQJIUKTHI A0 X
pe3yJIbTaT JEATEIBHOCTH C IIOCTaBICHHOM | IpeaMeTa U OCYLIECTBIIATh | aKTUBHOW (ha3bl, BBICTPAUBATh JIEJIOBYIO WU
3apaHee LENbIO. I[EJICHANPABJICHHBIN TMOUCK BO3MOXHOCTEH | 00pa30BaTEIbHYI0 KOMMYHHUKAIINIO, U30eras

CIIOCOOOB JIEHCTBHS,

OI'PaHUYICHUA CcO CTOPOHBI

— BBICTPAWBaTh MHAUBHUAYAJIbHYIO
00pa3oBaTeNbHYI0 TPACKTOPUIO, YUUTHIBAS
JIPYTHUX
YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHHS;

— MEHATh U YAEPKUBATH Pa3HbIC
MO3ULINH B ITO3HABATEIbHON JEATEIIBHOCTH.

TUTS IMPOKOT0 TMEPEHOCAa CPEJICTB U | IMYHOCTHBIX OLIEHOYHBIX CYKICHUM.

*NIpEAMETHBIX:

TpeOOBaHMsI K MPeAMETHBIM pe3yJibTaTaM 0CBOeHHs 0a30Boro Kkypca « XUMMUS» nokHBI OTpaxkaTh:

BbInyCKHMK HAYYHTCH

BbII[yCKHI/IK MOJYYUT BOSMOKHOCTb HAYYUTHCH

1. packpeiBaThb Ha MpUMEPAX POJIb XUMHH B (POPMHUPOBAHHUH COBPEMECHHOM
HAay4YHOW KapTUHBI MUPA U B IPAKTUYECKOM AEATEIHLHOCTH YEJIOBEKA;

2. JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEKIY XUMHEH M IPYTUMH
€CTEeCTBEHHBIMHU HAyKaMU;

3. pacKkpbiBaTh Ha MOpUMEpax IMOJOXKEHUS TEOPUU XUMHUUYECKOTO CTPOCHHS
A.M.bytneposa;

4. nonumath ¢uzmdeckuit cmbich [lepuonnueckoro 3akona /.M. Menaeneena
A Ha €r0 OCHOBE OOBSICHATH 3aBUCHMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB U
00pa30BaHHBIX UMU BEILIECTB OT JIEKTPOHHOT'O CTPOSHUS aTOMOB;

5. OOBACHATH NPUYMHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE OOIIMX
MIPEICTABJICHU 00 UX COCTABE M CTPOCHUH;

6. mNpUMEHSTH TpaBWja CHUCTEMATUYECKONW MEXIyHApOIHOW HOMEHKJIATYPHI
KaK CpEACTBA pa3IWyeHHUs W HIASHTH(PHUKAIMU BEIIECTB 10 MX COCTaBy H

1. wimrocTpupoBaTh Ha IPUMEPAX CTAHOBJIIEHUE U
DBOJIIOLMI0 OPraHWYECKOM XMMHHM KaK HAayKU Ha
PAa3IMYHBIX UCTOPUYECKHUX dTalax €€ pa3BUTHUSI;

2. WCHOJIb30BaTh METOJbl HAYy4YHOI'O MO3HAHUSA
Opy  BBINOJHEHUM  MPOEKTOB U y4eOHO-
VCCIIENOBATENbCKUX 3a/1a4 10 U3YYEHUIO CBOMCTB,
croco0oB MOy YEHHUS U pacro3HaBaHHs
OpraHUYECKHUX BEILIECTB;

3. OOBSCHATH MPUPOJY U CHOCOOBI 0Opa3oBaHUs
XUMHUYECKON CBSI3U: KOBAJEHTHOW (MOJIAPHOM,
HETOJISIPHOM), HOHHOM, METaJJINYECKOM,
BOJOPOJHOM — C LEJBIO ONPEIEICHNS] XUMUYECKON
AKTUBHOCTH BEIIECTB;
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CTPOEHUIO;

/. COCTaBIATH MOJICKYJSIDHBIE U CTPYKTypHbIe (OpPMYJIBI OpPraHHYECKHUX
BEIIECTB KaK HOCHUTENEH MHPOpPMAIMN O CTPOCHHH BEIECTBA, €T0 CBOMCTBAX U
MPUHAAJIEKHOCTH K ONPEIEICHHOMY KJIACCy COEIUHEHUM;

8. XxapakTepu3oBaTh OPraHWYECKHE BEIECTBAa IO COCTaBYy, CTPOCHUIO U
CBOMCTBaM, YCTaHaBIIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXY JTaHHBIMU
XapaKTEepUCTUKAMU BEIECTBA;

9. [pUBOAWTH MPUMEPHI XUMUUYECKUX PEAKIINM, pACKPBIBAIOIINX XapaKTEPHbIE
CBOMCTBA TUMHYHBIX MPEACTABUTEIICH KJIACCOB OPIaHUYECKUX BEIIECTB C LEIbIO
UX UICHTU(PUKAUU U 00BbICHEHUS 001aCTU IPUMEHEHUS;

10. mporHo3upoBaTh BO3MOXKHOCTb IIPOTEKAaHHS XHUMHUYECKUX pEaKIUil Ha
OCHOBE 3HAHMW O TUNAX XMMHUYECKOW CBSI3U B MOJIEKYyJIaX PEareHTOB U HX
PEaKIMOHHON CITIOCOOHOCTH;

11. wucnonb30BaTh 3HAHHMS O COCTABE, CTPOCHHMM M XUMHUYECKHMX CBOMCTBAaX
BEILECTB 151 0€30MMaCHOr0 MPUMEHEHHUS B MPAKTHYECKOW JeATENbHOCTH;

12. nmpuBOOUTH TpPHUMEPHl  MPAKTUYECKOTO  HCIOJIB30BAHUS  MPOIYKTOB
nepepabOTKh HEPTH U MPUPOJHOrO ra3a, BHICOKOMOJIEKYJISIPHBIX COEAMHEHUI
(moNMMATUIIEHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOTO BOJIOKHA);

13. mpoBOAUTH OMBITHI 1O PAacHO3HABAaHUID OPraHUYECKUX  BEIIECTB:
IJIMLIEPUHA, YKCYCHOW KHUCIIOTBI, HENpPENeIbHBIX XKUPOB, INIIOKO3bI, Kpaxmaia,
O€JIKOB — B COCTaBE MUILEBBIX TPOAYKTOB U KOCMETUYECKUX CPE/ICTB;

14. Bnazmerp mpaBWIaMH W TpUeMaMu O€30MacHON pabOThl C XUMHUYECKHUMHU
BEIIIECTBAMH U JTAOOPATOPHBIM 000PYI0BAaHUEM;

15. ycraHaBIUBaTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKIMU U CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS OT PA3IUYHBIX (PAKTOPOB C IENBIO OMPECICHUS
ONITUMAJIHHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOIIECCOB;

16. npuBOAUTH MPUMEPHI THIPOJIU3A COJIEH B MOBCEIHEBHOM KU3HU YEJIOBEKA;
17. npuBOAUTH TNpPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi B
IpUPO/E, MPOU3BOACTBEHHBIX MPOIIECCaX U KUZHEIEITEIbHOCTH OPraHU3MOB;
18. npuBOAWTH NpUMEPHl XUMHUYECKHX PEAKIMH, PpacKpbIBAOIIMX OOIIHe

4. ycTaHaBIWBATh TE€HETUYECKYIO CBSI3b MEXKIY
KJaccaMu OPraHUYECKUX BEIIIECTB TUIS
000CHOBaHUSI MPUHLUMUIHUAIBHON  BO3MOXXHOCTHU
MOJy4YEHUS OPTAaHUYECKUX COCAUHECHUH 3aJIaHHOTO
COCTaBa U CTPOCHHUS;

5. ycTaHaBIMBaTh B3aMMOCBSI3M MEXIy (akTaMu
¥ TEOpHUEH, IPUUUHON U CJIICACTBUEM IIPU aHAJIN3E
pOOJIEMHBIX CUTYallM u 000CHOBaHHU
MIPUHUMAEMbIX PEIICHU HAa OCHOBE XHUMHYECKHUX
3HaHUM.
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XHUMWYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB 1 HEMETAILIOB;

19. mpoBoaMTh pacueThl Ha HAXOXKICHWE MOJEKYISIPHOH  (OpMyJIbI
YTIEBOJAOPOAA MO MPOAYKTaM CTOpPAHHS U TIO €r0 OTHOCUTEIBHON TUIOTHOCTH U
MaCCOBBIM JIOJISIM AJIEMEHTOB, BXOJISIIIIUX B €T0 COCTAB;

20. BnajeTh mMpaBUiaMH OE30MACHOTO OOpaIleHHs C €IKUMHU, TOPIOYHUMH U
TOKCUYHBIMHU BEIIECTBAMH, CPEICTBAMH OBITOBON XUMHHU;

21. OCyHIIECTBIISITh IOWCK XWMHUYECKOW HH(GOpMAIMU 1O HA3BaAHHSM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (DOpMYyJiaM BEIIECTB;

22. KpPUTWYECKH OIICHMBATh U MHTEPIPETHPOBATH XUMUYECKYIO WH(POPMAIIHIO,
COZIepKAIyIocs B COOOIIEHHSIX CpPEACTB MAaccoBOM HMHMOpMaIu, pecypcax
WuTepHeTa, HAy4HO-TIOMYJISIPHBIX CTaThsIX C TOYKHA 3PEHUS ECTECTBEHHO-
HAyYHOH KOPPEKTHOCTH B LEISIX BBISABICHUS OIIMOOYHBIX CYXKICHHUH W
(dbopMupoBaHHsS COOCTBECHHOH MO3UIIHH;

23. TPEACTaBIATh MYTH pPEIICHUS TI00ATBHBIX MPOOJIEM, CTOSNIMX Tepel
YEJIOBEYECTBOM: IKOJIOTHUYECKUX, SJHEPTETHUECKUX, CHIPHEBBIX, M POJIb XUMHUH B
PELIEHUH 3TUX TPOOJIEM.




2. Comep:xaHue y4eOHOro npeamMera

Ecmecmeennonayunutit npogpunsv npogeccuonanvnozo oopazosanus

BBenenune HayuHble METObI MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHHUMN. PoJib
HKCIIEPUMEHTA U TEOPUH B XUMHUU. 3HaUYE€HUE XUMUU ITpU ocBoeHuu npodeccuii CI10
u cneruanbHocteir CIIO ectecTBeHHOHAay4HOro MpoQuiIst MNpoPecCuOHATBHOTO
oOpa3oBaHMUs.

1. Oprannyeckasi Xumusi

1.1. Ipeamer opranuyeckoii xumMuu. Teopusi CTPOEeHHUS OPraHUYECKHX
COeIMHEeHNH

IIpeamer opranuyveckoid xumum. [loHATHEe 00 OpraHMYECKOM BELIECTBE H
OpraHn4eckon xmMuM. KpaTkwil O4epK MCTOPUHM PA3BUTHS OPraHUYECKOW XWUMHH.
Buranusm u ero kpymenue. OcoOEHHOCTU CTPOEHUS OPraHUYECKUX COCAMHEHUM.
KpyroBopot yriepoaa B mpupo/ie.

Teopusi  cTpoeHmsi  opraHmyeckux  coeguHeHuii  A.M.bytieposa.
[Ipennockuiku co31anusi TEOpUH cTpoeHUsl. OCHOBHBIE MOJIOKEHUS TEOPUU CTPOCHUS
A.M.bytiiepoBa. XHMHUYECKOE CTPOCHHME M CBOWCTBA OPraHUYECKUX BEIIECTB.
[Tonsitue 06 m3omepun. CriocoObl OTOOpa)KEHUS CTPOCHUS MOJIEKYJBI ((HOpMyIIbI,
Mozenu). 3HaueHue teopun A.M.byTiepoBa sl pa3BUTHS OPraHUYECKON XUMUU U
XUMHUUYECKUX TMpOrHo30B. CTpoeHHE aroMa yriepojaa. ODJIEKTPOHHOE OO0JaKo U
opOuTaNb, S- U P-OpOUTAIN. DIEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckue HopMyJibl
aToMa Yyrjepoja B OCHOBHOM M BO30YXJEHHOM cocTosiHusax. KoBaneHTHas
XUMHUYECKas CBSI3b M €€ KiIacCUUKAIIHS 10 CIIOCO0yY MepeKkphIBaHus opOutaneit (- u
T-CBSI3H).

IMonsiTne rudpuau3anuu. Pa3mmanbie TUTIBI THOpUIU3AMKA U (POopMa aTOMHBIX
opOuTaNei, B3aMMHOE OTTAJIKMBAHWE THOPUIHBIX OpOUTANielt U UX PACIIONIOKEHUE B
MPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM DHEPTHH.

['eomeTpusi MOJIEKYJT BEIIECTB, 0OPAa30BaHHBIX aTOMaMHM yTJIepoja B Pa3IuYHBIX
COCTOSIHUSIX THOPUIN3AIINN.

Kaaccnpurxanus OPraHUYecKuX coeIMHEeHMH. Knaccuduxanus

OPTraHMYCCKUX BCHICCTB B 3daBMCUMOCTHU OT CTPOCHM:A er'ICpO,HHOfI OCIIn. IlonsTue



¢yukuoHanpHO Tpynmbl. Knaccudukamuss opraHM4ecKHX BEHIECTB MO THILY
(GyHKIMOHATBHOM TPYIIIIHI.

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKUX BellecTB. TpHBUAIbHBIE Ha3BaHMUS.
PannonanbHass HOMEHKIATypa Kak mpeauiecTBeHHHIa HoMeHknatypsl [UPAC.
Homenknatypa [IUPAC: npunmunsl o00pa3oBaHUsi Ha3BaHHWM, CTapIIMHCTBO
(GYHKIIMOHATBHBIX TPYMN, UX 00O3HaueHue B mpeduxcax u cyddukcax HazBaHUMN
OpTraHUYECKUX BEIIECTB.

Tunbl XuMHYeCKMX CBSI3eH B OPraHUYeCKMX COCJUHEHHMSX M CIOCOOBI MX
paspbiBa. Kinaccudukanusi KOBAJEHTHBIX CBSI3€H 10 3JIEKTPOOTPULATEIBHOCTU
CBSI3aHHBIX aTOMOB, CIOCOOY MEpEeKpbIBaHUSA OpOUTael, KPaTHOCTH, MEXaHU3MY
oOpazoBanus. CBsi3b NPUPOABl XUMHUYECKON CBSI3M C THUIIOM KPUCTAITMYECKOU
pELIETKH BELIECTBA U €0 (PU3NUYECKUMH CBOMCTBaMU. Pa3pblB XMMHUECKOH CBSI3U KaK
npoiiecc, oOpaTHbIN ee 00pa30BaHUIO.

I'omouTHyeckMiik M TreTepPOIMTHYECKMI  pa3pbIBbl  CBS3EM, UX
COMOCTABJICHUE C OOMEHHBIM M JIOHOPHO-AaKLENTOPHBIM MEXaHU3MaMu HX
oOpazoBanus. [loHsATHE CBOOOIHOTO panuKana, HyKJICOPUIbHOU U 3NEKTPOPUIbHON
YaCTHUIIBI.

Knaccnpuxkauusa peakuuid B opraHuveckor xumuu. I[loHsatue o tunmax u
MEXaHM3Max peakiui B opraHuueckol xumuu. CyOcTpar U pearcHr.
Knaccudukanuys peakiuii mo M3MEHEHHUIO B CTPYKType cyOcTpara (MpUCOeIUHEHHE,
OTILIEIJICHUE, 3aMellleHHe, HW30MEepu3alMs) W TUIy peareHTa (paauKajibHbIE,
HykiaeopmibHble, dnekTpoduibhabie). Peaknmum npucoegumHenuss (AN, AE),
snumunupoBanus (E), 3amemennss (SR, SN, SE), uzomepuzauuu. PazHoBuaHocTH
peaklMil KaKIoro TUMA: TUAPUPOBAHUE U JIETUAPUPOBAHUE, TAIOT€HUPOBAHUE U
JIeTaJIOTEHUPOBAHNE, THUApATAlMS U JAETUJpaTauus, THAPOTaJIOr€HUpPOBAaHUE U
JETrUAPOrajJoreHUPOBAHUE, TOTUMEPU3ALIMS U TIOJIMKOHACHCALNS, IEPETPYIIITUPOBKA.
Oco0EHHOCTH OKHCIUTETbHO-BOCCTAHOBUTENbHBIX PEAKIUi B OPraHUYECKON XUMUHU.
CoBpeMEeHHbIE MPEICTABICHUS O XWMHYECKOM CTPOCHHHM OPraHWYECKHX BEILIECTB.

OcHOBHBIE HaNpaBJIEHUs Pa3BUTHS Teopuu cTpoenust A. M. byTieposa.



HN3omepusi opraHuveckux BemecTB W ee BUIAbL. CTpyKTypHas U30MEpHS:
MEXKKJIacCOBasi, YIJIEPOJHOIO  CKEJeTa, IIOJIO)KEHUS  KpPaTHOM  CBSI3BM M
dbyHKIMOHATRHOW Tpynmbl. [IpocTpaHCTBEHHAass W30MEpHs: TEOMETpPUYECKas |
ontudeckas. IloHATHE acMMMETpPUYECKOro UEeHTpa. buonormyeckoe 3HAYCHHE
ONTHUYECKON U30MEPUH.

B3aumHoe BJMSIHME AaTOMOB B MOJIEKYJIaX OPraHMYEeCKHUX BeIIeCTB.
OnextpoHHble 3(P(PEKTH aTOMOB M ATOMHBIX TPYNI B OPraHUYECKUX MOJEKyax.
NuaykunoHHbid 3(pexT, MOTOKUTENbHBI U OTPUIATENbHBIN, €ro O0COOEHHOCTH.
Mezomepnsiit 3¢ hexT (3G EKT conpsKeHns ), ero 0COOEHHOCTH.

Jlemoncmpayuu  Koisekiuu  OpraHMYecKUX BemecTB (B TOM — YHCIIE
JIEKapCTBEHHBIX  TpenapaToB, KpacuTeneil), wmarepuaioB  (IPUPOJHBIX U
CUHTETUYECKUX KaydyKOB, IJIACTMACC U BOJIOKOH) U U3/ICNIUN U3 HUX (HUTEH, TKaHEH,
OT/ICJIOYHBIX MATEPUAJIOB).

Mooenu monexyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTepKHEBbIE U
oObeMHbIe. Mozien OTTaTKUBaHUSI TUOPUIAHBIX OpOUTAJIEH C TOMOIIBIO BO3AYIITHBIX
mapoB. BzaumopeiicTBue HaTpusi C 3TAaHOJOM M OTCYTCTBUE B3aUMOJCHCTBUS C
JTUATUIIOBBIM 3(HUPOM.

OnbITHl, TOATBEPKAAIONTNE HATHMYUE (PYHKIIMOHAIBHBIX TPYNI y COCTUHEHUUN
Pa3JIMYHBIX KJIACCOB.

Jlabopamopnutit onvim V3rotoBiaeHue MoJeneld MOJIEKYJ —IIpeaCcTaBUTENEeH
Pa3JIMUHBIX KJIACCOB OPTAaHUYECKUX COCAUHEHUM.

Ilpakmuueckue 3anamua. OOHapyXeHHME yriaepoja U BOAOpPOJIa B
oprann4eckom coenuuennu. OOHapyx)eHue rajoreHoB (mpoba belnpinTeitHa).

1.2. [IpenenbHbIe YriieBoaAOpoabl ['oMonoruueckuii psa ankanoB. [loHstue 00
yrieBogopoaax. OCOOEHHOCTH CTPOEHUS MPENETbHBIX yTIEBOAOPOI0B. AJNKaHbI KaK
MPEACTABUTENIN NMPEJICTBbHBIX YTIIEBOI0POIOB.

DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI METaHa U JAPYTHX
ankaHoB. ['omonormyeckuid psamx u uzoMepusi mapadpuHoB. HopmanpHOoe U
Pa3BETBIEHHOE CTPOCHUE yTiiepoaHoW nenu. HoMeHkaTypa ankaHoB M aJKWIbHBIX

3amectureneid. OU3nyeckue CBOWCTBA aJKAHOB. AJIKaHbl B Ipuponae. XUMHUYECKUE



cBoiicTBa ankaHoB. Peakruu SR-tuna: ranorenupoBanue (padbotst H. H. Cemenona),
HuTpoBanue 1Mo KonosanoBy. MexaHu3Mm peakiiuu XJOPUPOBAHMS ajKaHOB. Peakiuu
NErHIPUPOBAHUs, TOPEHMS, KaTaJUTUYECKOTO OKHCIEHUS aikaHoB. KpekuHr
JIKAaHOB, Pa3JIUYHbIC BUJbl KPEKUHTa, IPUMEHEHHE B MPOMBIIUICHHOCTU. [Tuponus u
KOHBEpCUS MeETaHa, M30Mepu3alls ajkaHoB. lIpuMeHeHHe M cmocoObl MOTyUYEHUs
ankaHoB. OOnacT NpUMEHEHUs alKaHoB. [IpoMBINUIEHHBIE CIIOCOOBI IMOMYYEHUS
QJIKAHOB: TMOJYYEHUE W3 MPUPOAHBIX MCTOUHUKOB, KPEKHHI MapaduHOB, MOJyYCHHE
CUHTETUYECKOTO  OeH3uHa, rasudukanus  yrias, TUAPUPOBAHHE  AJIKAHOB.
JlaGoparopHble CHOCOObI HOJIy4ECHUS AJIKaHOB: CUHTE3 Bropua,
NEeKapOOKCUJIMPOBAaHUE,  TUAPOIM3  KapOuma  amomuHus.  [{ukinoankaHsl.
['oMonoruyeckuid psii U HOMEHKIATypa ULMKJIOAJIKAaHOB, WX o0mas ¢opMmya.
[londatre O HanpsbKeHUW UUKIAa. M30Mepuss LHMKIOAIKAHOB: MEXKKIIACCOBas,
YIJIEPOJHOTO CKenleta, reoMmerpuyeckad. [lomyueHue u (Qusumyeckue CcBOWCTBA
[UKJIOAJIKAHOB. XHMMHUYECKHE CBOWCTBA UUKJIOANKaHOB. Crnenuduka CBOWCTB
HUKJIOAJIKAHOB C MajblM pa3MepoM IMKIa. Peakuuw MNpPUCOECIUHEHUS U
pPaJNKaIbHOTO 3aMEIEHUS.

Jemoncmpayuu Mojenu MOJEKYJ METaHa, JPYrUX aJIKaHOB, Pa3JIMYHBIX
KoH(opmaruii 1uKIIorekcana. PacTtBopeHue mnapaguHa B OCH3MHE M HCHApEHUE
pacTBoputenss U3 cMecu. llnaBinenne mnapaguHa W €ro OTHOUIEHHWE K BOJE
(pacTBOpPUMOCTb, IJIOTHOCTh, CMaunMBaHue). Paznenenne cmecu OEH3MH — BOJAA C
MOMOILBIO JAEJIUTEIBbHON BOPOHKH. ['OpeHne MmeTaHa, MponaH-OyTaHOBOW CMECH,
napaduHa B yCJIOBHSX M30BITKA M HEIOCTaTKa KuciIopoda. B3pwiB cMecn meTaHa ¢
BO3IyXOM M XJOopoM. BoccTaHOBiIeHHWE OKCHIOB TSKEIBIX METALIOB TMapaduHOM.
OTHollIEHHE LMKIIOTeKCaHa K OpOMHOM BOJIE M pACTBOPY MEpMaHTaHaTa Kajusl.

Jlabopamopnsie onvimepr  VI3roTOBIEHHE MOJEIEH MOJIEKYJ aJKaHOB H
rajioreHajikaHoB. M3rotomnenue mnapaduUHUPOBAHHON Oymarv, HCIbITaHUE €€
CBOMCTB: OTHOILLIEHUS K Bojie U xupam. OOHapy>KeHHE BOJIbI, CA’KU, YTIEKUCIIOrO rasa
B MPOAYKTaxX ropeHus cBeun. O3HAKOMIICHHUE CO CBOMCTBAMH TBEPABIX MapaduHOB:

IJIaBJICHHUEM, PaCTBOPHUMOCTLIO B BOAC U OPraHUYCCKUX paCTBOPHUTCIIAX, XUMMYECKOU



WHEPTHOCTHIO (OTCYTCTBHEM B3aMMOJCHCTBUS C OpOMHONM BOJOW, pacTBOpaMu
IepMaHraHaTa Kajus, THIPOKCHIa HATPUS U CEPHOM KHUCIIOTHI).

Ilpakmuueckoe 3anamue llonydyeHne MeTaHa W H3YyYEHHE €r0 CBOWCTB:
rOpPEHMsI, OTHOLIEHHS K OPOMHOM BOJIE M pacTBOPY IEpMaHraHaTa KaJlus.

1.3. ITH/ICHOBBIE M IUEHOBBIE YIJIEBOAOPOAbI [ OMOJIOrMYECKUH PsIll aJIKEHOB.
DONEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl 3TUJIEHA W AJIKEHOB.
['omonornyeckuit psg u oOuias Qopmyna ankeHoB. M3oMepusi 3TUIEHOBBIX
YIJIEBOJOPOJIOB: MEKKIJIACCOBAs, YIVIEPOAHOTO CKEJETA, MOJOKEHNUSI KPATHOU CBS3H,
reomerpuyeckasd. (OCOOEHHOCTM HOMEHKJIATypbl STHJIEHOBBIX YIJIEBOJIOPOAOB,
Ha3BaHUS BAKHEUIINX panukanoB. DHU3NMYECKHE CBOWCTBA AJIKEHOB. XUMHUYECKHE
CBOMCTBA QJIKEHOB. DJIEKTPO(QUIBHBIN XapakTep peaklUuid, CKIOHHOCTh K PEaKIUsIM
IIPUCOEINHEHNs, OKHCIEHUsA, nonuMmepusanuu. IIpaBuno MapkoBHMKOBA U €ro
AJIIEKTPOHHOE O0OCHOBaHWE. Peakiuu rajloreHHupoBaHus, TUAPOraJIOr€HUPOBAHMS,
ruapatauuu, ruapupoBaHus. Mexanusm AE-peakumit. llonsitme o peaknumsax
nosmMepusanuu. ['opeHne ankeHoB. Peakiuu OKHUCIIEHHs B MSTKUX M KECTKHX
ycnoBusix. Peaknusi BarHepa u ee 3HaueHue il OOHApyKEHUS HENpeaesbHbIX
YIIEBOIOPOAOB, MOdAyuyeHHs riaukojedl. IlpumeHeHne u cnocoObl MOMy4YeHUs
ankeHoB. lcrmosnib30BaHME BBICOKOM PEAKIIMOHHOM CHOCOOHOCTH alIKeHOB B
XUMHYECKOM  MPOMBIINUICHHOCTH.  lIpuMeHeHne  dSTuieHa W NPONMWIICHA.
[TpombinieHHble  cIOCOOBI  MOMYYEHHs] alKEeHOB. Peakuuu AeTUAPUPOBAHUSA U
KpeKHHra ankeHoB. JlabopaTopHble cHoOCOObI MOJMYYEHHUs AJIKEHOB. AJIKaIUEHBI.
[TonsiTue wu  kiaccupuKauusg JTUEHOBBIX  YIJIEBOJAOPOJOB IO  B3aUMHOMY
pacrojOXKEHUI0 KpaTHBIX CBsized B Mosiekyse. OCOOEHHOCTH JJIEKTPOHHOTO U
MPOCTPAHCTBEHHOI'O CTPOEHUSI COMPSIKEHHBIX AUEHOB. [loHSATHE O T-3JIEKTPOHHOM
cucreme. HomeHknatypa IHEHOBBIX YrieBoJ0poa0oB. OCOOEHHOCTH XUMHYECKHX
CBOMCTB CONPSDKEHHBIX JUEHOB KaK CJIEICTBUE UX JIEKTPOHHOTO cTpoeHus. Peakuuu
1,4-npucoenunenus. Ilomumepuszanust aueHoB. CrocoObl MOJYyYEHUS JTUEHOBBIX
yraeBonopoaos: pabotel C. B. JlebGenesa, neruapupoBaHue ajnkaHoB. OCHOBHbBbIE
HNOHSATHS XHMHMHU BBICOKOMOJIEKYJISIPDHBIX COEAMHEHWH (Ha NpuUMepe HpOAYKTOB

MMOJIMMCPpHU3AlMU  AJIKCHOB, AJKAaIWUCHOB MU HX FaHOFeHHpOI/ISBOI[HBIX). MOHOMep,



IIOJIMMED, PEaKLMs MOIUMEPU3aluH, CTEIIEHDb MOJIUMEpU3alii, CTPYKTYPHOE 3BEHO.
Turnbel NOJMMEPHBIX IENEH: JMHEWHbIC, pPAa3BETBICHHBbIE, cluUThie. [loHATHE O
CTEpPEOPEryJSIPHBIX nojmuMepax. [loamMepsl TEpMOIIIIACTUYHBIE U TEPMOPEAKTUBHBIE.
[IpencraBieHne o0 miactMaccax U snactomepax. 1Ionu3THIEH BBICOKOTO U HU3KOIO
JaBJICHHs, €ro cBoiicTBa W mnpumeHeHune. Karammzaroper Lurmepa — Harra.
[lomunponwieH, €ro NPUMEHEHHWE M CBOWCTBA. | alloreHcoaepskKammue IMOJIUMEpPHI:
tesioH, nonMBUHWIXJIOpUI. Kaydyku  HarypaJibHbIH M CHHTETHYECKHE.
Cononnmepsl (OyTalMEHCTUPOJIBHBIA KaydyK). BynkaHuzanusi kaydyka, pe3uHa U
HO0HHUT.

Hemoncmpayuu  Mopenu MOJIEKYJI CTPYKTYPHBIX H  IPOCTPAHCTBEHHBIX
U30MEPOB  aJKeHOB W  ankaaueHoB. Komreknma «Kayuyk w  pesunar.
Henonumepusanus kayudyka. CryiieHue MJIEYHOIO COKa KaydyKOHOCOB (MoJiodasd,
OJlyBaHYUKOB, (DUKycCa).

Jlabopamopnusie onvimpr  OOHapyXeHUE HEMPEACIbHBIX COCJUHECHUM B
KepocuHe, ckunuaape. O3HakomyleHMEe C  OoOpa3lamMM  MOJMATWIEHA U
noyidnponuieHa. Pacno3naBanue o0OpasioB alKaHOB U aJKEHOB.

Ilpakmuueckue 3anamusa llonydeHue >STWiEHA JEruapaTalMed 3TUIOBOTO
cnupta. B3aumopeiictBue stuieHa ¢ OPOMHOHN BOJOM, pacTBOPOM IMEpMaHraHaTa
k. CpaBHEHME IUIAMEHHM OJTWICHA C IUIAMEHEM IMPENEIbHBIX YIVIEBOJOPOJOB
(MeTaHa, npomnaH-OyTaHOBOM CMECH).

1.4. AunerwieHoBble YrJeBOAOPOAbI [ OMOJOTMYECKMH psif  AJKUHOB.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE aleTWJIEHa W JPYTuX aJKHUHOB.
['omonoruveckuii psag u obmast ¢popmyna ankuHoB. HoMeHKIaTypa ameThIeHOBBIX
yIJIEBOAOPOAOB. M30MepHss MeEKKIaccoBas, YIJIEPOJHOIO CKEJETa, TIOJ0KEHUS
KpaTHOM CBs3U. XUMHUYECKHE CBOWCTBA M TpPHUMEHEHUE ankuHOB. OCOOEHHOCTH
peakuui IMPUCOCAUHEHMS [0 TPOMHOW YIJIEPOA-YyIVIEPOJHOU CBs3U. Peakuus
Kyuepona. [IpaBuno MapkoOBHMKOBa MPUMEHUTENBHO K aneTwieHaMm. [1oaBrXHOCTD
aToMa BOjOpoJia (KHCIOTHBIE CBOMCTBa aJIKWHOB). OKHUCICHHE alKUHOB. Peakius

3eJIMHCKOTO. HpI/IMCHGHI/Ie AlCTHIICHOBBIX YIJICBOOAOPOAOB. [lonuBuHMIIaLIETAT.



[Tomyyenue anmkwnHOB. [lomydeHuwe ameTrwieHa THPOIM30M METaHAa W KapOWTHBIM
METOOM.

Jlemoncmpayuu Mosienu MOJIEKYJIbI alleTHIIEHA U ApYTruX alKUHOB. [lonyueHune
alleTWIeHa U3 KapOuJa KalblMsi, O3HAKOMJICHUE C (PU3NYECKUMH M XUMHUYECKUMU
CBOMCTBaMH alleTHJIEHA: PACTBOPUMOCTBIO B BOJI€, TOPEHUEM, B3aUMOJICUCTBUEM C
OpOMHOI BOJIOM, paCTBOPOM MepMaHraHaTa Kayus, coiiimu meau (I) u cepedpa.

Jlabopamopuwtii  onvtm VI3rOTOBIICHHME MOJEJIEH MOJIEKYJ aJKHUHOB, UX
MU30MEPOB.

1.5. ApomaTtuyeckue yrijaeBogopoabl ['omonornueckuii psig apeHoB. beH3on
KaK TpeJCTaBUTENIb apeHOB. Pa3BuTue NpeNCTaBICHUA O CTPOEHUU OeH30Ia.
CoBpeMeHHbIE MPECTaBICHUsT 00 AJIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHUU
oenzona. OOpa3oBaHHe apOMaTUYECKOM m-cucTeMbl. ['OoMoyiorm OeH3oma, uX
HOMEHKJIaTypa, obmas Gopmyna. HomeHknatypa st AM3aMeIeHHBIX TPOU3BOIHBIX
OeH30J1a: OpTO-, MeTa-, Mapa-pacHojiokeHue 3amectureneil. dusnyeckrne cCBOKCTBA
apeHoB. XMMHUYECKHE CBOWCTBa apeHoB. [Ipumepsl peakuuii 371eKTPOPHIBHOTO
3aMElIeHUs: TaJOTCeHUPOBaHUs, aJKWINPOBaHMS (KaranuzaTopbl Dpupens —
Kpadrca), aurpoBanusi, cynbbupoBanus. Peakium ruipupoBaHust U IPUCOSTUHEHUS
xjopa kK Oenzomy. OCOOEHHOCTH XHUMHYECKHX CBOWCTB TOMOJIOTOB OeH30Ia.
B3aumHoe BiMsSHHE aTOMOB Ha MpUMEpPE TOMOJOroB apeHoB. OpueHTanus B
peakuusx snekrpoduinbHoro 3amemienus. Opuentantsl | u Il pona. [Ipumenenue u
MoJyuyeHHe apeHoB. lIpupojHbIE HCTOYHUKU apOMATHYECKUX YIJIEBOAOPOIOB.
ApomaTu3zanus aJKaHOB U ITUKIIOATKAHOB. AJIKUIMpPOBaHUE OEH307Ia.

Jlemoncmpayuu 1llapoctepxHeBbie 1 00bEMHBIC MOJICTTH MOJEKYJT O€H30/1a U
ero romosioroB. Paznenenue cmecu O€H301 — BOJAa C IMOMOIIBIO JETUTEIHHOU
BOpPOHKHU. PacTBopstomniasi crnocoOHOCTh, OeH301a (IKCTPAKIUs OPTraHUYECKHX U
HEOPTaHUYECKUX BEIECTB OEH30JI0M M3 BOJHOTO pacTBOpa Hojaa, KpacuTesei;
pacTBOpeHHe B OEH30JIe BEIIECTB, TPYAHOPACTBOPUMBIX B BOjJi€ (Cepbl, OCH30MHOM
KuCIoThl). ['openne Oenzorna. OTHomeHWe OeH3o0ja K OpOMHOUM BOJE, pacTBOPY
nepmanranara kanus. [lomydenue HuTpoOeH30sa. O3HaKOMIIEHHE C (DU3UUECKUMU

CBOMCTBaMH ApOMATUYICCKHUX YIJICBOAOPOJA0OB C HCIOJIb30BAHUCM PAaCTBOPUTCIIA



«CombBeHT». WM3rotoBieHWe W WCMONB30BAHWE TMpOCTeimero mpubopa ais
xpomatorpacduu. [lonyuenue 6eH301a 1ekapOOKCUTUPOBAHHEM OCH30MHON KUCIIOTHI.
[Tomyuenune u paccioeHue 3MyJabCHUH OeH3ona ¢ Bojoi. OTHOIIeHHE OeH3oma K
OpOMHOI1 BOJIe M pPacTBOPY MEpMaHTaHaTa KaJus.

1.6. Ilpupoanbie HCTOYHMKHM YrieBoaopoaoB Hedts. Haxoxnenue B
npupone, coctaB u (usmueckue cBoiicTBa HePTH. TOMIMBHOIHEPTrEeTHYECKOE
3HaueHue HedTu. IlpombinuieHHas nepepaboTka HedpTu. Pextudukanus uHedTw,
OCHOBHBIE (paKIMM ee pa3AefieHus, X HCIoIb30BaHHe. Bropuunas mepepaboTka
He(dTenpoaykToB. Pexktudukanus Masyta Npu yMEHBIIEHHOM AaBieHUH. KpekuHr
HedTenpoaykToB. Paznuunbie Buabl KpekuHra, padbotsl B.I'.1llyxoBa. M3omepuzarnus
QIKAaHOB.  AJIKWJIMPDOBAaHUE  HENPENEIbHBIX  YIJIIEBOAOPOJIOB.  PudopmuHr
HedrenpoaykroB. KadecTBO aBTOMOOMJIBHOTO TorUiMBa. (OKTaHOBOE YMCIIO.
[Ipuponuelii 1 momyTHbIM HeQTAHOM ra3bl. CpaBHEHHE COCTaBa IMPUPOJIHOTO U
MOIYTHOTO Ta30B, UX MPAaKTUYECKOE HCnoyb3oBaHue. KameHHbId yrojib. OCHOBHBIC
HaIlpaBJICHUs] KCIOJIb30BaHMUsI KaMEeHHOro yris. KokcoBaHue KaMEeHHOTO YT,
BAKHEMIIME TNPOLYKTHI OTOTO IMpolecca: KOKC, KaMEHHOYIrOJIbHas CMoJa,
HaJcMoibHas Boaa. CoeauHEHWUs, BBIACISAEMbIE M3 KaMEHHOYIOJIbHOW CMOJIBI.
[IpoyKThl, MOTyYaeMble U3 HAJCMOJILHON BOJABI. DKOJOTUYECKHUE ACTIEKThI JOOBIYH,
nepepabOoTKU U UCIOIb30BaHUS TOPIOYUX UCKOIAEMBIX.

Hemoncmpayuu Konnexuusi «I[IpuponHble HUCTOYHUKH  YTIJIEBOJIOPOIOBY.
CpaBHeHUe TpoLecCOB ropeHust HeyTu U npupoaHoro raza. O6pazoBaHue HeTIHOM
MJICHKA Ha TOBEPXHOCTH BOnbl. KaramuTudeckuid KpekuHTr mapaduHa (Win
KEpOCHHA).

Jlabopamopnuwie onvimul Onpenenenue HaJIU4Hs HeTpeaeTbHbIX
VIJIEBOJOPOOB B O€H3WMHE W KepocuHe. PacTBOpUMOCTh  Pa3IMYHBIX
HedTenpoaykToB (O€H3MHA, KePOCHHA, AU3EJIBHOrO TOIUIMBA, Ba3eliMHA, napaduHa)
JIpYT B JIpyTe.

1.7. Tuapokcuiabubie coequHenuss CtpoeHHe W KiIacCU(pUKAIMS CIHPTOB.
Knaccudukanusa cnupTroB 10 TUIy  YIIEBOAOPOJHOIO  pajuKana, YUCITY

TUAPOKCUIIBHBIX TPYHI M THUILy aTOMa yIVIEPOAA, CBA3AHHOIO C THUAPOKCUIBHOM



rpynnoi. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE THAPOKCHIBHOW TPYIIIHL.
BnusHue cTpoeHuss cnvpTOB Ha HMX (PU3MYECKHE CBOMCTBA. MeXMOJEKYIIsIpHas
BOJIOPOAHASA CBS3b. [ OMOJIOTMYECKUH PSAI NPEACIbHBIX OJHOATOMHBIX CIUPTOB.
N3omMepust 1 HOMEHKIIATypa aJIkaHOJIOB, UX 001mas popmyiia. XUMHUUYECKHE CBOMCTBA
anKkaHoJIOB. PeaknumoHHasi CMOCOOHOCTh TPEAENbHBIX OJHOATOMHBIX CIUPTOB.
CpaBHEHUE KHCIOTHO-OCHOBHBIX CBONCTB OpPraHUYECKUX U HEOPTaHUYECKUX
coenuHeHuid, conepxxamux OH-rpynmy: KHCIOT, OCHOBaHUHM, aMQOTEepHBIX
coeMHEeHUN (BOJBI, CUPTOB). Peakiuu, MOATBEPkKIAIOIINE KUCIOTHBIE CBOMCTBA
CcriupToB. Peakumu 3amelieHuss TUIPOKCUIBHOW TIpylIbl. MeXMOIeKyJsipHas
JeruipaTanus ClIupTOB, YCIOBUS 00pa3oBaHusl MPOCTHIX 3(hupoB. CioxkHbIE d(DUPHI
HEOPTaHUYECKUX U OPraHUYECKUX KHUCIOT, peakuuu 3Tepudukanuu. OKUCICHUE U
OKHUCJIUTENIbHOE JerujpupoBanue cnuptoB. CrnocoObl TMMOJTy4YeHUsS CIUPTOB.
I'mpponn3 ranoreHankaHoB. ['wWaparanus ajakeHOB, YCJIOBUS €€ MPOBEICHUS.
BoccranoBinenue  kKapOOHWIBHBIX  coequHEeHU.  OT/ACNbHBIE  MPEACTABUTEIH
aJKaHOJIOB. MeraHoy, €ro MpPOMBIIUICHHOE IIOJIy4YeHUEe W NPUMECHEHHE B
MPOMBINLJIEHHOCTU. buonoruueckoe aeiicteue MetaHosa. Crienpuyeckue CrocoObl
MOJy4YeHUus  ATWIOBOro  crnupra.  DU3HOIOrMYEecKOe  JIEMCTBUE  DTaHOJA.
Muoroaromusie crnupthl. M3omepus M HOMEHKIATypa IPEACTABUTENIEN IBYX- H
TpEXaTOMHBIX COUPTOB. (OCOOEHHOCTH XUMHUYECKHUX CBOHCTB MHOTOATOMHBIX
COUPTOB, MX KaueCTBeHHOe oOHapyxeHue. OTAenbHBIE  TPEICTABUTEIN:
ATUJICHTJIMKOJb, TJUILEPUH, CIOCOOBI MX MOJYy4YEeHUs, MPAKTHUYECKOE MPUMEHCHHE.
deHos. DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTpoeHue ¢eHosia. B3anmHoe BiusHUE
apOMAaTUYECKOTO KOJIbIAa ¥ THAPOKCUIILHOM TpyMIbl. XUMHUYECKHUE CBOMCTBA (peHOIa
KaKk (PyHKIHSI €ro XUMHUYECKOro CTpoeHus. bpomupoBanue ¢eHosna (kauecTBEeHHas
peakiusi), HUTpOBaHHWE (MUKPUHOBAsi KHUCIOTA, €€ CBOWCTBA W MPHUMEHEHUE).
OO6pa3oBaHue OKpalleHHbIX KOMIUIEKCOB ¢ HoHOM Fe3+. Ilpumenenue ¢enomna.
[Tonydenue peHona B IPOMBIIIJIEHHOCTH.

Jlemoncmpayuu Monenu MOJIEKyJ CIUPTOB U (eHosIoB. PacTBOpMMOCTH B BOJIE
QJIKAHOJIOB,  JTUJICHTJIMKOJNSA,  riulepuHa, ¢enona. CpaBHEHHE  CKOPOCTU

B3aMMOJICHCTBHSI HATpUsi C STAHOJOM, IMPOMAHOJNIOM-2, 2-METHIINPONAaHOIOM-2,



rmnepunoM. [lonyyenue 6poMdTana u3 staHona. Beitecuenne dheHona u3 gpeHosra
HATpUs YrojibHOM Kuciotoi. Peakuus denona ¢ popmansaerngom. KauectBeHnsie
peaknuu Ha (HEeHO. 3aBUCUMOCTH PACTBOPUMOCTH (heHOJIA B BOJIE OT TEMITEpPaTypPHI.
BzaumopeiictBue ¢enona ¢ pacTBopoM Ienouyd. Pacrno3HaBaHue pacTBOPOB
dbeHonsATa Hatpus W KapOoHaTa HaTpus (06apOOTa)k BBIIBIXAaEMOTO BO3JyXa WIH
JEUCTBUE CHUJIBHON KHCIIOTHI). Pacro3HaBaHMe BOJHBIX pPacTBOPOB (eHoma W
TIIMIEPUHA.

Jlabopamopnsie onvimut Pextudukarus cMecu 3TaHoa — Boaa. OOHapyKeHHe
BOJIbI B @3€0TPOITHON CMECH BOJIbI U ATUJIIOBOTO CIIUAPTA.

Ilpakmuueckue 3anamusa VIzydyeHue pacTBOPUMOCTH CHUPTOB B BOJIE.
OkucjieHue COUpPTOB PA3JIMYHOIO CTPOCHUS XPOMOBOM cMmechio. [lomyueHue
nudTIIIoBOro Adupa. [lomydenue riumepara Meau.

1.8. Aupaeruabl U KeTOHbI ['OMONOTrMYECKHE PSAIbI adbAETUAOB U KETOHOB.
[Tonarre o KapOOHWIBHBIX COEIUHEHUSX. DJIEKTPOHHOE CTPOCHHE KapOOHMIBHOU
rpynnsl. MI3oMepusi 1 HOMEHKIIaTypa ajabIeruioB U KeTOHOB. DU3nUeCKUEe CBOMCTBA
KapOOHUJIbHBIX COEIUHEHUN. XUMHUYECKHE CBONCTBA albJIETUOB M KETOHOB.
Peakimonnasi crmocoOHOCTh KapOOHUIBHBIX COCIWHEHUM. Peakinuu OKHUCIeHUs
anbACTUIOB, KAYECTBEHHbIE pEAaKUMU Ha albJEeTUAHyl0 rpynmy. Peakuuu
MOJIMKOHJIEHCAINK: o0pa3oBaHue (geHonopopmManbaeruaubix cmoi. [lpumenenue u
MOJIy4eHHe KapOOHWIBbHBIX coefuHeHui. [IpuMeHeHue anpIerufioB U KETOHOB B
OBITY U MPOMBIIUICHHOCTH. AJBIETUALI U KETOHbI B Tpupoje (3dupHble Macia,
depomonnl). [lomyueHne KapOOHWIIBHBIX COCJUHEHUN OKHUCICHHUEM CIUPTOB,
ruparaiueil aJKuHOB, OKUCIECHHUEM YTIJIeBOAOPOAOB. OTIenbHbIE MPEICTaBUTENN
aJbJACTUIOB M KETOHOB, CrieliMpruyecKue CrocoObl X MOJYyYEHHUS U CBOMCTBA.

Jlemoncmpayuu 11lapocTepxHeBbIe U 00BEMHBIE MOJIEI MOJIEKYJT alIbJIETHI0B
u KeToHOB. llomyueHue yKCyCHOTO ajpJeruja, OKHCIEHHE STaHOJa XPOMOBOM
cMechio. KauecTBeHHbBIE peakiiuy Ha adbACTHAHYIO TPYIIIY.

Jlabopamopnsie onvimer OKUCICHHE dTaHOJIA B ATaHAJIb PACKAJICHHON MEIHOM
npoBoJiokoil. [lomyuenue @eHomopopmanpaeruaHoro noauMepa. Pacno3HaBanue

pacTBopa arerona u popmaanHa.
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Ilpaxkmuueckue 3anamus V13ydeHrne BOCCTAaHOBUTEIBHBIX CBOMCTB AJIbAECTUIOB:
peakius «cepeOpsHOTO 3epkana», BoccTaHOBIeHUEe ruapokcuna wmeau (I1).
BzaumopeiictBue Gpopmanbaeruaa ¢ THAPOCYIbPUTOM HATPHUSL.

1.9. Kapoonoevie kucnomvt u ux npouzeoonsvie ['OMOIOTUYECKUN PNl
MpeIeNIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [ToHsATHE 0 KApOOHOBBIX KHCIIOTaX
U UX KJIacCHU(PUKALM. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE KAPOOKCUIBHOM
rpynnsl. ['oMonoruyeckuii psji mpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX
HOMEHKJIaTypa W H30Mepusi.  MEXMOJNCKYISIpHbIE  BOJOPOJHBIE  CBSI3U
KapOOKCUJIBHBIX TPYMI, UX BIUSHUE Ha (PU3NUYECKHE CBOWCTBA KapOOHOBBIX KHCIOT.
XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCJIOT. Peakuuu, WUIIOCTPUPYIOIIIE
KHUCJIOTHBIC CBOMCTBA M WX CpPaBHEHUE CO CBONCTBAMHU HEOPraHUYECKUX KHUCIIOT.
OOpazoBaHue (QyHKIIMOHATBHBIX MPOU3BOJHBIX KapOOHOBBIX KHUCIOT. Peakiuu
sTepuduKaui. AHTUIPUILI KapOOHOBBIX KHUCIOT, UX TMOJYyYEHUE U MPUMEHEHUE.
CnocoObl  monaydeHus: KapOOHOBBIX KHCIOT. OTHenbHbIE NPEACTaBUTEIN W HX
3HaueHue. OOmme crnocoObl MOMyYeHUsI: OKUCIICHUE aJIKaHOB, aJKEHOB, MEPBUYHBIX
CIIUPTOB, aibJCTUNIOB. BakHelliue mnpeACTaBUTEIM KapOOHOBBIX KHUCIOT, WX
Owoyioru4yeckas pojb, CHEIU(PUUYECKHE CIOCOOBI IOJIYYCHHS, CBOHCTBA W
IIPUMEHECHUE MYPAaBbUHOM, YKCYCHOM, MAJIbBMUTUHOBOM U CTEAPUHOBOW; aKpUJIOBOM U
METaKpHUJIOBOM; OJICMHOBOM, JIMHOJIEBOW U JIMHOJEHOBOM; IIABEJICBOM; OEH30MHOM
kucioT. Cnoxsbie >¢upsl. CTpoeHHE W HOMEHKIATypa CIOXKHBIX 3(HUPOB,
MEXKJIaccoBass H30MEpHUsi C KapOOHOBbIMU KucioTamMu. CrocoObl MOTyYeHHs
CIIOXKHBIX 3(pupoB. OOPAaTUMOCTh peakiuu dTeprudUKaIuU U (PaKTOPHI, BIAUSIIONTUE HA
CMEILICHHE paBHOBECHSI. OO6pazoBanue CJIOKHBIX oA (GupoB.
[TomuyTunentepedranar. JlaBcaH Kak MpeACTaBUTEIh CHUHTETUYECKUX BOJIOKOH.
XUMHYECKHE CBOMCTBA W TpUMEHEHUE CIOXKHBIX 3hupoB. Xupsl. Kuper kak
clokHbIe 3¢uphl TiuiepuHa. KapOoHOBBIE KHCIOTHI, BXOMSIINE B COCTaB >KUPOB.
3aBUCUMOCTh KOHCUCTEHIIMM KUPOB OT UX COCTaBa. XMMHUYECKHE CBONCTBA KUPOB:
TUAPOJU3, OMBUIEHHWE, TUJApUpoBaHuEe. buosornyeckass poiab KUPOB, HX
UCIIOJIb30BaHUE B OBITY W TpOMBINUIEHHOCTH. Colii KapOOHOBBIX KHUCIOT. Mblia.

CriocoObl MoMy4YeHHs COJieil: B3aMMOJECTBHE KapOOHOBBIX KHCJIOT C METaJulaMH,
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OCHOBHBIMU OKCHJIaMH, OCHOBAHUSIMHU, COJISIMU; INETOYHOW THUIAPOIU3 CIIOKHBIX
a¢upoB. XUMHUYECKHE CBOWMCTBA COJIEH KapOOHOBBIX KHUCJIOT: THJPOJIH3, PEaKIUU
MOHHOTO OOMeHa. Mpblia, CYIIHOCTh MOOIIEro aeucTBus. OTHOIIEHUE MbLIa K
xecTtkoi Boge. CuHrermyeckue moromue cpeactBa — CMC (meTepreHTsl), UX
MIPEUMYIIIECTBA U HEJIOCTATKH.

Jlemoncmpayuu 3HaKOMCTBO C (U3WYECKUMH CBOMCTBAMHU Ba)KHEHIITHX
KapOOHOBBIX KHCJIOT. Bo3ronka OeH30iHOM KHCIOTH. OTHOIICHHE pPa3IUYHbIX
KapOOHOBBIX KUCIOT K Bojie. CpaBHeHHe pH BOAHBIX paCTBOPOB YKCYCHOW U COJISTHOM
KHCJIOT OJMHAKOBOM MOJsIpHOCTU. [lomydyeHue MNpUATHO MNaXHYIIETO CJIOKHOTO
a¢upa. OTHOIIIEHHE CIMBOYHOTO, MOICOIHEYHOT0, MATMHHOTO Macell U MaprapuHa K
OpOMHOM BOJI€ U PACTBOPY NEpPMaHraHaTa Kajusl.

Jlabopamopnsie onvimst B3anmoneiicTBUE pacTBOpA YKCYCHOM KHUCIOTBI C
MarHueM, OKCHJIOM IIMHKa, Thapokcuaom xene3a (I1I), pactBopom kapOoHata kamus
u creapara Kaius. O3HaKOMIIEHHE € oOpasiamu CIOXKHBIX 3¢upoB. OTHOIIECHUE
CJIOXHBIX A()UPOB K BOJIC M OPTAaHMUECKUM BellecTBaM. BrIBe/IeHre KUPHOTO TSITHA C
MOMOIIBI0 CIIOXKHOTO 3(upa. PacTBOpUMOCTH KUPOB B BOJE€ M OPraHUYECKUX
pactBopuTensax. CpaBHEHHE MOIOIIMX CBOMCTB Xo3siiicTBeHHOro Mbiia 1 CMC B
KECTKOU BOJE.

Ilpakmuueckue 3anamus PacTBOPUMOCTh PA3IMYHBIX KapOOHOBBIX KHCIIOT B
BoJie. B3aumoencTBrE YKCYCHOM KUCIIOTHI ¢ MeTaiaMmu. [lonydenne n3oaMuiaioBoro
aupa ykcycHOM KucCIOThl. CpaBHEHHE CTENEHU HEHACHIIIEHHOCTH TBEPAOTO WU
KUJIKOTO XUpoB. OmbuieHue xkupa. [lomydeHue Mbuia M U3yUEHHE €r0 CBOWCTB:
MIEHOOOpa30BaHMs, PeakIuii HOHHOTO OOMEHa, THUAPOJIN3a, BBIASICHUS CBOOOIHBIX
YKUPHBIX KUCTIOT.

1.10. YraeBoasl [loustue 06 yrieBogax. Knaccudukamnus yriesonos. MoHo-,
JM- U TIOJIMCaXapyibl, MPEICTABUTEIN KaXJ0W T'pyIIbl YyrieBojaoB. buonornyeckas
pOJib YIJIEBOJOB, MX 3HAYEHHWE B >KU3HU 4YeJOBeKa M 0O0IIecTBa. MoHOcCaxapuibl.
CtpoeHre U onTHYECKass M30MEpUsi MOHOCaxapuaoB. VX kimaccudukaius mo 4uciy

aTOMOB YIJIepoJa U Npupojie kKapOoHuIbHOM rpynnbsl. @opmyinsl Ouinepa u Xeyopca
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JUTSL 1300pakeHHsT MOJIEKyJl MOHOcaxapuaoB. OTHeceHne MoHocaxapuaoB K D- u L-
pany. Baxueimue npeacTaBUTENId MOHO3.

I'1oko03a, cTpoeHne ee MOJIEKYJbl W (uU3MUecKue cBOMCTBa. TayTomepus.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKLUU MO ajJbACTUIHON TpymIme («cepeOpsHOro
3epKajia», OKUCIECHUE a30THOM KHUCJIOTOM, THMApUpoBaHuE). Peakinuu IIOKO3bl Kak
MHOT0aTOMHOTO COUPTA: B3aUMOJICMCTBUE TIIIOKO3bI ¢ rujpokcuaoM meau (I1) mpu
KOMHATHOM TeMmIeparype W HarpeBaHuUU. PaznuuHble TUIBI OpO>KeHHS (CIHMPTOBOE,
MOJIOYHOKHUCHOE). [roko3a B mpupone. buonormyeckas pojb M NpPUMEHEHHE
TJIFOKO3BI.

@pyKTo3a Kak H30Mep IJII0KO3bl. CpaBHEHUE CTPOCHHSI MOJIEKYJbl H
XUMHUYECKUX CBOMCTB TJIIOKO3bI M (GpyKTO3bl. DpyKTo3a B TPUPOJIE U €€
ouonoruueckas ponb. lleHTo3bl. Pubo3a m ne3okcupubo3a Kak NpeacTaBUTENN
anbaoneHTo3. CTpoeHne MOJIEKYII.

Mucaxapuabl. Ctpoenue nucaxapunioB. Crnoco0d COYJIEHEHHUSI IHKIIOB.
BoccranaBnuBaromue W HEBOCCTAHABIMBAIOLIME CBOMCTBA JAMCAaXapHIOB Kak
clecTBUE cOowleHeHus Iukia. CTpoeHue M XMMHYECKHE CBOWCTBA Caxapo3bl.
TexHOIOrnyeckne OCHOBBI IPOM3BOACTBA caxaposbl. JIakTo3a M MaybrO3a Kak
u3zomepbl caxaposbl. [lommucaxapuasl. Obmiee cTpoenue nosnucaxapuaoB. CTpoeHue
MOJIEKYJIBI Kpaxmalsia, aMujio3a U aMHJIONEeKTUH. Pu3nueckue CBOMCTBA Kpaxmala,
ero HaxoXJEHWE B MNpUpoJe U Ouonoruueckas poib. [TMKoreH. XuUMHUYECKUE
cBoiicTBa KpaxMayiia. CTpOEHHE 3JJIEMEHTApPHOTO 3BE€HA LEJUII0JIO3bl. BrusHue
CTPOCHHMSI TIOJTUMEPHON IlenH Ha (PU3NYECKHE U XMMHUYECKUE CBOMCTBA IIEJITIOI03bI.
['maponn3 nemtono3bl, 00pa3oBaHHUE CIIOXKHBIX A(PUPOB C HEOPraHUYECKUMHU U
OpraHU4YEeCKUMU KHCIIOTaMHU.

ITonssTHe 00 MCKYCCTBEHHBIX BOJIOKHAX: all€TaTHOM IIIEJIKE, BHCKO3E.
Haxoxnaenue B mpupoge ¥ Ouoiorudeckas poib Uemiosio3bl. CpaBHEHHE CBOWCTB
KpaxMaJia ¥ LEJUTIOJIO3bI.

Jlemoncmpayuu OOpasiipl yriieBo0B U u3nenuil u3 Hux. [lomydenue caxapara
KaJIbIIUS U BBIIEJIEHUE caxapo3bl U3 pacTBOpaA caxapara Kaiblusa. BzaumopeiicTeue

TJIIOKO3bl ¢ (DYKCHHCEPHUCTOM KHUCIOTOM. OTHOIIEHHE pPacTBOPOB Caxapo3bl U
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MabTo3bl K Cu(OH)2 mpu HarpeBannu. O3HakoMIIeHHE ¢ PU3MYECKIUMH CBONCTBAMU
Kpaxmaia U 1esnono3bl. HaOyxanue 1esmuiono3sl U kpaxmana B Boje. [lomydyenue
TPUHUTpPATA LEJUTI0N103bl. KOJIeKius BOJIOKOH.

Jlabopamopnwie onvimur O3HakoMIleHUE ¢ GU3NYECKUMU CBOMCTBAMU TIFOKO3BI
(anTeyHas ymakoBka, Ta0neTku). KuciaoTHbIM ruaponan3 caxaposbl. 3HAKOMCTBO C
oOpasnamu monucaxapugoB. OOHapyKeHHE KpaxMmajaa C IOMOIbI0 Ka4eCTBEHHOM
peakuuu B Mejie, xjiede, Horypre, MaprapuHe, MakapoOHHBIX U3JEIUSIX, KpyTax.

Ilpakmuueckue 3amamua Peaknus «cepeOpPSHOTO 3epKajia»  TIIOKO3BI.
BaumopeiicTBue rimoko3bl ¢ ruapokcuaoM Meau (I1) mpu pa3nuyHbix TemiiepaTypax.
JleficTBue aMMHA4YHOTO pacTBopa OKcuja cepedpa Ha caxapozy. OOHapykeHHe
JIAKTO3bI B MOJIOKE. [[elicTBHE 0/1a HA Kpaxmall.

1.11. AMUHBI, AMMHOKHCJIOTHI, Oejiku Krnaccudukaius u uzoMmepusi aMuHOB.
[louarue o060 amuHax. IlepBuuHBle, BTOpPUYHBIE U TPETUYHBIC AMUHBI.
Knaccuduxkaiys aMUHOB IO TUITY YIJIEBOJAOPOJAHOTO pajuKayia U YUCITy aMUHOTPYIIIT
B MoJieKyJie. [[oMonorudeckue psasl IpeaeabHbIX amupaTHIecKuX U apoOMaTHIeCKUX
aMUHOB, U30MEPUS 1 HOMEHKJIaTypa. XUMUYECKHE CBONCTBA aMUHOB.

AMMHBI KaK OPTraHUYECKHE OCHOBAHMS, X CPABHEHUE C aMMHUAKOM U JPYTUMH
HEOPTraHWYECKUMU OCHOBaHUSIMU. CpaBHEHHE XUMUYECKUX CBOMCTB alu(PaTHICCKUX
U apoMaTUyecKkux aMmuHOB. O0pa3oBaHue aMUI0B. AHWJIMHOBBIE KPACUTEIH.

[IoHsiTHE O CHHTETHYeCKHUX BOJOKHAaX. I[lommamuael u  nonvMaMuaHbIE
CUHTETUUYECKUE BOJIOKHA. [IprmeHeHne u mosiydyeHue amMuHOB. [lonyueHue aMHUHOB.
Pa6otst H. H. 3unuHa.

AMMHOKHCIOTBI. IloHaTHE 00 aMHHOKHCIOTaX, HX KIacCU(pUKAIUSI H
ctpoeHue. OnTuueckas M30MepUs 0O-aMUHOKHUCIOT. HomeHkiaTypa aMHUHOKHUCIIOT.
JIBOMCTBEHHOCTh KHUCJIOTHO-OCHOBHBIX CBOMCTB AMHHOKHUCIOT U €€ MPUYHUHBI.
bunonsipubie noHbl. Peakiun kongeHcauuu. llentumnas cBsi3b. CUHTETHUECKHE
BOJIOKHA: KampoH, sHaHT. Knaccudukanus BosiokoH. [lomydeHre aMUHOKHUCIIOT, UX
puUMeHeHue 1 Ouoorudeckas QyHKITus.

Bbeaku. benku kak npupoHbie noaumepsl. [lepBuuHas, BTOpUYHAs, TPETUYHAS

U YeTBEpTUYHAs CTPYKTypbl OenkoB. DuOpwsipHble W TIOOYJSpHBIE OENKH.
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XVUMUYECKUE CBOMCTBA OEJIKOB: TOpEHHUE, JAeHATypalus, THIPOIN3, KaueCTBEHHBIC
(uBeTHbIC) peakuuu. buonormdeckue GyHKUIUUA OENKOB, MX 3HaueHUE. benku kak
KOMITOHEHT nuiy. [Ipodiema 6eKkoBOro roogaHus ¥ MyTH €€ PEIICHHUS.

Jemoncmpayuu Ousnyeckue CBOKWCTBA METHIAMHHA: arperaTHOE COCTOSIHUE,
LIBET, 3aIax, OTHOIIIEHUE K Boje. ['opeHne MetrmiiamuHa. BzanmoiericTBue aHuiIvHA U
METUJIaMUHAa € BOJXOM W Kucioramu. OKpallluBaHWE TKAHEW aHWIMHOBBIMU
kpacutensiMu. OOHapykeHHe (PYHKIMOHAIBHBIX TPYII B MOJIEKYJIaX aMHUHOKHCIOT.
Hevirpanusanus LIEJI0YU AMUHOKHCIJIOTOMU. Henrpanusanus KHUCJIOTBI
aMUHOKHCIIOTOM. PacTBOopeHue 1 ocakeHne OenKoB.

Jlabopamopnvie onvimer VI3roTOBIIEHHE IAPOCTEP)KHEBBIX U  OOBEMHBIX
MoOJieJIed M30MEpHbIX aMHHOB. PacTBopeHue OenkoB B BOAE M HMX KOAaryJisius.
OOHnapy>xeHue Oeika B KypUHOM SHIE U MOJIOKE.

Ilpakmuueckue 3anamua OOpa3zoBaHue coJied aHWIMHA. bpoMupoBaHue
anunuHa. OOpa3zoBanue coisie raunuHa. [lomydeHue MeaHON COJIM  TJIMIMHA.
Henaryparus 6enka. LIBeTHbIE peakiyu OEIKOB.

1.12. A3orcoaep:xkamue rerepouukjandeckue coeauHeHus. HykienHoBbie
Kuca0Tel HyknenHoBeie KuCIOThl. HyKJIEMHOBBIE KHCIOTBI KakK MPUPOJHBIC
nonumepsl. Hykneotunsl, wux crpoenue, npumepbl. ATO u AP, wux
B3aMMOIIPEBPAILIEHUE U POJIb ITOTO IIPOLECCa B IPUPOJIE.

Honsitue JJHK um PHK. Crpoenue /[IHK, ee nepBuuyHass u BTOpUYHAs
ctpykrypa. Pabotet @®.Kpuka u J[.Yorcona. KommieMeHTapHOCTb a30TUCTHIX
ocaHoBanmii. Perumkarus JIHK. Oco6ennoctu ctpoenuss PHK. Tunet PHK un nx
ounonornyeckue pynkmuu. [louarue o TpouaHOM KOj1€ (KOJI0HE).

Bbuocunre3 Oesnka B XUBOW KieTke. ['eHHas MH)KeHepUs M OUMOTEXHOJIOTHS.
Tpancrennbie GOpMBI PACTCHHUI U JKUBOTHBIX.

Jemoncmpayuu Mojenu MOJIEKYyJl BaXHEWIIMX TreTepouukinoB. Komnexius
IETEPOLIUKINYECKUX COEAUHEHUM. [leiicTBUE pacTBOpa NUPUAMHA HA WHIUKATOP.
B3aumopenictBue nupuaMHa € COJISIHOM Kuciaoton. Mopens Monekynsl JJHK,

JACMOHCTpanusa IMIpUHOWIIA KOMINNICMCHTAPHOCTHU a30THUCTBIX OCHOBaHHUI. O6p&3HBI
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IPOAYKTOB MUTAHUS M3 TPAHCTCHHBIX (POpPM pacTeHHil U KUBOTHBIX. JlekapcTBa u
npernaparhl, U3rOTOBJIEHHBIE METO/IaMU T€HHON MHKEHEPUU U OMOTEXHOJIOTUH.

Jlabopamopnwiiit  onvim VI3rotoBieHne OOBEMHBIX U [IAPOCTEPKHEBBIX
MOJIEJI€H a30TUCTBIX I€TEPOLIUKIIOB.

1.13. buosormyeckn axkTuBHbIe coeauHenusi Depmentsl. I[loHaTne o
dbepMeHTax Kak 0 OMOJIOTHYECKUX KaTaau3aropax 0eaKkoBoit mpupoasl. OcoOeHHOCTH
CTPOEHMsI M CBOWCTB B CpPaBHEHHMM C HEOPraHMYECKHUMH KaTaJIM3aTOPAMHU.
Knaccudukanus ¢epmentoB. OCOOCHHOCTH CTPOCHHS U CBOWMCTB (DepMEHTOB:
CEJIEKTUBHOCTh M 3((PEKTUBHOCTh. 3aBUCUMOCTb AKTHUBHOCTU (EPMEHTOB OT
temneparypsl 1 pH cpenpl. 3HaueHue (QpepMEHTOB B OMOJIOTMHM M NPUMEHEHHE B
IPOMBIIIVIEHHOCTH.

Buramunbl. [lonsatue o BuramumHax. Mx kiaccupukauus v 00O3HAUYEHUE.
Hopma notpebnenust ButramuHOB. BopopactBopumbie (Ha npumepe BUTaMUHOB C,
rpynnel B u P) m xupopactBopumbie (Ha npumepe ButamuHOB A, D u E).
ABHUTaMUHO3bI, TUIIEPBUTAMUHO3bI U TUIIOBUTAMHUHO3bI, UX TPOPUITAKTHKA.

T'opmonbl. TloHsTHE O TOpMOHAX Kak OMOJIOTMYECKH AKTHUBHBIX BEUIECTBAX,
BBIIOJIHAIOIIMX  SHAOKPUHHYIO PETYJSILIUI0  KU3HENESITEIIbBHOCTH  OpPraHU3MOB.
Knaccudpukanus TOPMOHOB: CTEPOUBI, IIPOU3BOJIHBIE AMUHOKHCJIOT,
MOJIUTIETITUIHBIE U O€IKOBble TOPMOHBL. OTHAENbHbIE MPEACTABUTENH: ICTPAIUON,
TECTOCTEPOH, MHCYJIUH, aIpEHAJIMH.

JlekapcrBa. IloHaTHe 0 NekapcTBax Kak XMMHUOTEPANEBTUYECKUX Mpenaparax.
Kpatkue ncropuueckue CBEACHUS O BO3ZHHKHOBEHUM M Pa3BUTHM XUMHUOTEPAIHH.
['pynmer  nekapcetB:  cyibhaMumbl  (CTPENTONHA), AHTUOMOTUKH (TICHHUIIWILINH),
AHTUNUPETUKU  (aCOUpHUH), AaHAJIbIeTUKU (aHAJIbruH). MexaHu3M JeHCTBUSA
HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaTroB, CTPOEHUE MOJIEKYJ, IMPOTHO3UPOBAaHUE
CBOMCTB Ha OCHOBE aHajiu3a XUMHUYECKOTO CTpOEHHUs. AHTHOMOTHUKH, HX
KJaccu(ukanus 1Mo CTPOCHUIO, TUITY U CHEKTpYy NeHCTBUA. be3omacHble crocoObl
NPUMEHEHUS, JIEKapCTBEHHBIE (POPMBI.

Hemoncmpayuu CpaBHeHue ckopoctu paznoxenuss H202 non npeiictBuem

dbepmenTa kKaranassl U Heopranndeckux karanuzatopoB: KI, FeCl3, MnO2. O6pa3ims
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BUTAaMHHHBIX TIpenaparoB. [lomuBuramunsl. Unmroctparmmu doTtorpaduii >KUBOTHBIX
C pa3UyHbIMH (QopMaMu aBUTAMHHO30B. [lmakar ¢ m300pakeHueM CTPYKTYpPHBIX
dbopMyn scTpaamoia, TECTOCTEpOHA, ajpeHalnHA. B3anmMmojelcTBue aapeHaauHa ¢
pactBopom FeCl3. benkoBasi mpupoma uHCynuHa (LBETHAs peakius Ha OEIKu).
[lnakatel wiM KoxorpaMmbl ¢ (opMmyJaMud aMuja CyJb(QaHWIOBOW KHUCIIOTHI,
TUTUAPO(ONIUEBON U JIOKHOW JAUTHAPOPOITUEBOM KHUCIOT, OCH3WINECHUIIUIIINHA,
TeTpalyKInHa, [eoTaKCuMa, aCIUpHUHA.

Jlabopamopnusie onvimupl VcnbiTaHne pAacTBOPMMOCTH aJpEHAIIMHA B BOJIE U
coJisiHOM kucnote. OOHapy>KeHHe acliipruHa B TOTOBOM JieKapCTBEHHOM (hopme.

Ilpakmuueckue 3anamua OOHApy)KEHHE BUTAMHUHA A B ITOJICOJTHCYHOM Maciie.
Oo6napyxenue Butamuna C B 10104HOM coke. Onpenenenne BuTaMmuHa D B peiObeM
KUpE WIM KypHUHOM KenTke. [[elicTBMe aMuIIO3bl CIIOHBI Ha Kpaxmain. JlelicTBue
JIETUJIPOT€HA3bl HA METWICHOBbIM CHHMH. JleHcTBME KaTana3bl Ha NEPOKCHU]
BOJIOpOJia. AHaIM3 JIEKAPCTBEHHBIX IMPEMApaToB, IPOU3BOJHBIX CATUIUIOBOMN
KHUCIIOTBI. AHAJIN3 JIEKaPCTBEHHBIX MPENapaToB, MPOU3BOAHBIX M-aMUHOGEHOIIA.

2. O0mas ¥ HeoOpraHu4yecKasi XUMHs

2.1. Xumuga — Hayka o BemecrtBax (CocraB BeliecTBa. XHUMHUYECKHE
aneMeHThl. CrocoObl CyIIeCTBOBAHMSI XUMHUUYECKUX 3JIE€MEHTOB: aTOMBI, TPOCTHIE U
CJIO’KHBIE BelllecTBa. BeliecTBa MOCTOSSHHOTO U MEPEMEHHOTO COCTaBa.

3aK0H MOCTOSIHCTBA COCTaBa BellecTB. BemiectBa MOJNEKYISIPHOTO H
HEMOJIEKYJIIpHOTO cTpoeHUsl. CrocoObl OTOOpa)KeHUS] MOJIEKYJI: MOJEKYJSIPHBIE U
CTPYKTYpHBIC (OPMYJIbI;, IIAPOCTEP)KHEBBIE M MACIITaOHBIE MPOCTPAHCTBEHHBIC
(Ctroapra — bpurneba) monenu mosnekyi. M3amepenue BemecTna.

Macca aTtoMOB M MOJIEKYJ. ATOMHas €IMHUIA MacChl. OTHOCUTEIIbHBIE
aTOMHasg M MOJIEKyJsipHass Macchl. KoimMuecTBO BellecTBa M €QUHULBI  €r0
M3MEpPEHUS: MOJIb, MMOJIb, KMOJIb. Yncno ABorazipo. MosipHas macca.

ArperatHble COCTOSIHMSI BelllecTBa. TBepoe (Kpuctammyeckoe u aMmopdHoe),
KUIKOE U Ta3000pa3HOE arperaTHbIE COCTOSHUS BEIIECTBA. 3aKOH ABOTAIpoO M €ro

CIICOCTBUAL.
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MoJasipablii 00beM BemiecTB B ra3oo0pa3sHoM cocTossHUM. OObeIMHEHHBIH
ra3oBblid 3aKkOH W ypaBHeHMEe MenneneeBa — Knanelipona. Cmecu BemiecTs.
Paznuuust Mexy CMECSIMU U XUMUYECKUMU COCMHEHUsIMU. MaccoBasi 1 0ObeMHas
JIOJIK KOMIIOHEHTOB CMECH.

Jemoncmpayuu OnbITbl, WUIIOCTPUPYIOIIUE 3aKOH COXPAHEHUS MacChl
BemiecTB. Habop mMojieneild atToMoB 1 MoJiekyJl. HekoTophle BellecTBa KOJIUYECTBOM B
1 Moab. Mojiens MOJIIpHOTO 00BbeMa Ta30B.

Ilpakmuueckue 3anamusa VI3roTOBIICHHME MOJEIEN MOJIEKYJ HEKOTOPBIX
OpraHMYEeCKUX W HEOpraHuyeckux BemiecTB. OYMCTKa BElIeCTB (DUIBTPOBAHUEM U
aucTWUIsInne. O4nCTKa BEMIECTB MEPEKPUCTATIN3ALUECH.

2.2. Ctpoenne aroma ATOM — CIIOKHAs yacTula. Jloka3aTenbCcTBa CI0KHOCTH
CTPOEHHS aToMa: KaTOJHbIE U PEHTTeHOBCKUE JTyuH, PoTodh(DEKT, paIuOaKTUBHOCTD,
DIEKTPOJIH3.

Ilnanerapuas mopenan atoma J.Pesepdopna. Crtpoenne atoma no H.bopy.
CoBpeMeHHbIE MPENCTABICHUSI O CTPOeHUH aroma. KopmycKyiasipHO-BOJIHOBOM
JyaJu3M 4acTHUI] MUKPOMHUPA.

CocraB aromHoro sjapa. HykiOHb: TpOTOHBI W HEUTpoHBL. M30TOmBI U
HYKJIUABL. Y CTOWMYMBOCTH siep. ONeKTpoHHas o0onouka aroMoB. [lonsitue 00
ANIEKTPOHHON OpOUTAIM M HJIEKTPOHHOM oOsake. KBaHTOBBIE YMCIa: TJIABHOE,
opbuTanbHOe (M0O0YHOE), MAarHUTHOE W CIIMHOBOE. PacmpeneneHue 3JaeKTPOHOB 110
AHEPreTUYECKUM YPOBHSM, MOAYPOBHIM U OPOUTAISIM B COOTBETCTBUH C MPUHIIUIIOM
HavMEHbIIEN SHEeprun, npuHuunom Ilaynu u npasuiiom ['yHza.

DJIeKTPOHHbIE KOH(UIYypalluM aTOMOB XMMHUYECKUX 3JIEMEHTOB. BaneHTHbIE
BO3MOXXHOCTH aTOMOB XHMMHYECKHUX DJIEMEHTOB. OJIGKTPOHHAs KiacCUUKAIIMS
XUMHYECKHX DJIEMEHTOB: S-, P-, d-, f-a71eMeHTHI.

Jemoncmpayuu ®otodrddext. Moaenu opobutaneit pazauaHon Gopmal.

Jlabopamopnutit onetm HaOmoneHue CHEKTPOB HCIYCKAaHUS W TOTJIONIECHUS
COEIMHEHUN XUMUUYECKUX 3JIEMEHTOB C TOMOIIBIO CIIEKTPOCKOIIA.

2.3. Ilepuoamveckuii 3axkoH u Ilepumogmueckasi cucremMa XHUMHYECKHX

yjaeMeHTOB [{. U. MenneneeBa OTKpbITHE NTEPUOINYECKOTO 3aKOHA. [Ipeanochuiku:
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HaKoIJIeHHuEe (HaKTOJIOTUYECKOTO MaTepuaina, padoTel mpemmectBeHHukos (M. B.
Hebepeiinepa, A. 3. llankyprya, [Ix. A. Hsionenzaca, JI. FO. Meiiepa), cbes3n
xuMukoB B Kapiicpys, nmununoctHsle kadectBa [[. Y. MenneneeBa. Otkpeitue . U.
MenneneeBbiM lleproanueckoro 3akoHa.

Ilepuoan4yecknii 3aK0H U cTpoeHue aroma. M3zoronel. CoBpeMEHHOE MOHATHE
XUMHUYECKOTO AJIeMeHTa. 3akoHoMepHOCTh [.Mo3mu. CoBpeMeHHas (GopMyIHpoBKa
[Tepnognueckoro 3akoHa. Ilepuonnueckas cucrema u cTpoeHue aroma. OU3NUECKUIA
CMBICII TIOPSJKOBOIO HOMEpA DJJIEMEHTOB, HOMEpPOB TIPYyNIIBI W IEPUOJA.
[leproguyeckoe H3MEHEHUE CBOWCTB JJIEMEHTOB: pajadyca aToMa; HSHEPruu
WOHU3AIUU; BJIEKTPOOTPULIATENBHOCTH. [IpUUMHBI W3MEHEHHS METAJUIMYECKUX H
HEMETAUIMYECKUX CBOMCTB D3JIEMEHTOB B TpyINNaxX M TMEPUOJAX, B TOM YHCIEC
OoonpmMx M cBepxOombiux. 3HaueHue llepuoauyeckoro 3akona u [lepuoanueckoi
CUCTEMBl XUMHUYECKHX »3yieMeHTOB Jl.M.MenaeneeBa s pa3BUTHS HAyKu U
MOHUMAaHUSI XUMHUYECKOU KapTUHBI MUPA.

Jlemoncmpayuu Paznuunbie BapuaHThl Tabmuipl [lepuomanueckoil cucTeMbl
xumuueckux seMeHToB . 1. MenaeneeBa. OOpasiibl MPOCTHIX BEIIECTB OKCUIOB U
rugpokcuaoB neMeHToB Il nepuona.

Jlabopamopnwtii onetm CpaBHEHHE CBONCTB MPOCTBHIX BEIIECTB, OKCUIOB M
rugpokcuaoB aneMeHToB III nepuona.

2.4. Ctpoenue BemecTBa [loHsiTue 0 XUMHUYECKOi# CBsI3U. THUIBI XUMUYECKUX
CBSI3€M: KOBAJICHTHAsA, WOHHAs, METAUIMYeCKass W BoaopoaHas. KoBaneHTHas
XUMUYECKas CBS3b.

JIBa MexaHu3zMa o00pa3oBaHHMsl JTOM CBSI3M: OOMEHHBIH M JOHOPHO-
akienTopHbli. OCHOBHBIE MapaMeTphl ITOTO THUMA CBS3U: JJIMHA, MPOYHOCTh, YTOJ
CBA3M WM BaJEHTHBbIA yrois. (OCHOBHBIE CBOMCTBA KOBAJEHTHOW  CBSI3U:
HACBIIIEHHOCTD, MOJAPU3YEMOCTh U IPOYHOCTb.

DJIEKTPOOTPHLATEIBHOCTh U KJIaCCU(UKALIUS KOBAJIGHTHBIX CBS3EH IO ITOMY
MpU3HAKY: MOJSpHAs W HEMOJISIpHAs KOBAJIEHTHBbIE CBsA3U. [lOJSpHOCTH CBSI3U H
NOJIIPHOCTh  MOJIeKyJibl. (Croco® mepeKpblBaHMsI JJIEKTPOHHBIX opoOuTaneid u

KJIacCU(UKAIMs KOBAJIEHTHBIX CBS3€H MO 3TOMY NPU3HAKY: G- U M-CBs3U. KpaTHOCTH
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KOBAJICHTHBIX CBS3€H M KiIacCHPUKAMS WX MO ITOMY TNPHU3HAKY: OJIMHAPHBIC,
JIBOMHBIC, TPOMHBIE, IOy TOPHBIE.

Tunbl KPUCTANIINYECKHUX PELIeTOK Yy BEIIECTB C 3TUM TUIIOM CBSA3U: ATOMHbBIE
U MojekysipHble. DU3NUYECKUE CBOMCTBA BEUIECTB C ATUMHM KPUCTAJUIMYECKUMHU
pelIeTKaMu.

HNonnas xumuveckas cBs3b. KpaliHuil cirydail KOBaJE€HTHOM MOJIIPHOM CBS3H.
MexanuzM 00pa3oBaHUsi MOHHOW CBsi3U. OHHBIE KpUCTaUIMUECKHE PEIIETKU U
CBOMCTBA BELIECTB C TAKUMU KPUCTAIAMMU.

Merananueckas xumudeckasi cBsi3b. OCOOBIM TUN XMMHUYECKOW CBS3H,
CYyLIECTBYIOLIMM B METaJUIaX U CIulaBaxX. Ee OTIWYMs U CXOJACTBO C KOBAJEHTHOU U
MOHHOW  cBa3amu.  CBOMCTBAa  METAJUIMYECKOM  CBsI3U.  Meramnmyeckue
KPUCTAJLUTNYECKUE PEIIETKHA U CBOMCTBA BEIIECTB C TAKUMU KPUCTAIIIAMH.

Bogopoanasi xumuueckasi cBsi3b. MexaHu3M 00pa3oBaHusl Takoil cBsizu. Ee
KJIacCU(UKAIMS: MEXKMOJICKYJISIpHAs U BHYTPUMOJIEKYJIIpHAst BOJOPOJIHBIC CBSI3H.

MouJiekyJIipHble KPHUCTAIMYECKME PeIIeTKH Uil 3TOr0 THUIMA CBS3U.
du3NYECKUE CBOWMCTBA BENMIECTB C BOJAOPOAHON CBsA3bIO. buonorudeckas poib
BOJIOPOJIHBIX CBSI3€H B OpraHM3alluu CTPYKTyp OumomnonumepoB. Enunas mpupona
XUMHMYECKUX CBSI3€M: HAJIWMYUE PA3JIUYHBIX THUIIOB CBS3€H B OJHOM BEIIECTBE,
MepexXo]l OAHOTO TUMA CBS3U B IPYTOM U T. TI.

Kommiekcooopa3zoBanue. IloHsTHE O  KOMIUIGKCHBIX  COEIMHEHMSX.
KoopaunannoHHoe 4uciao KoMmIiekcooopaszoBates. BHyTpeHHsst 1 BHeLIHsS cdepa
KOMIUIEKCOB. HoOMeHKnaTypa KOMIUIEKCHBIX COeAMHEHUI. VX 3HaUeHue.

Hemoncmpayuu Mopenu MOJIEKYJ Pa3IMYHOM apXUTEKTypel. Mojgemu wu3
BO3JIYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACIOJIOKEHUS Sp-, SP2-, SP3- TMOpPUIHBIX
opOutaneir. Monaenu KpUCTAUIMYECKUX PEIIETOK Pa3IMyHOTO THUHa. Mopaenu
mounekyn JIHK u Genka.

Jlabopamopusie onvimst B3auMOIENCTBUE MHOTOATOMHBIX CIIMPTOB C
dbenuHTOBOM KUAKOCTHIO. KauecTBeHHbBIE peakiny Ha noHbl Fe2+ u Fe3+.

2.5. INonmumepnl Heopranmueckume mnosumepbl. [lomumepsl — mpoCThIE

BEILIECTBA C ATOMHOW KPUCTAIUIMYECKOW PELIETKOM: aJUIOTPONHBIE BHUJIOW3MEHEHHMS
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yriaepona (ammas, TpaduT, KapOWH, (QYIIIEpeH, B3aMMOCBSI3b THOPUIU3AINH
opOuTaneil y aroMoB yriepoia C MPOCTPAHCTBEHHBIM CTPOCHUEM aJTIOTPOIHBIX
MOAU(UKAIINN ); CETICH U TEILTYP IEMOYECYHOTO CTPOCHHUSI.

IMosiuMepbl — CJI0KHBIE BEIIECTBA C ATOMHOM KPUCTAJUIMYECKOM PEIIETKOM:
KBapll, KpEMHE3eM (IMOKCHUIHbIE COSAMHEHUSI KPEMHHUS), KOPYH (OKCHJ] aTFOMUHHS)
M aJTIOMOCHWIIMKATHI (MOJIEBbIC INMNAThI, CIIOAA, KAoJWH). MHHEpallbl U TOPHBIC
MTOPO/IBI.

Cepa miacTuueckasi. MuHepaabHOE BOJOKHO — acOecT. 3HaueHHE
HEOPTaHWYECKUX  MPUPOJHBIX  TMOJUMEPOB B  (POPMUPOBAHWUU  OJIHOM U3
reoJIOTUYECKUX 000104YeK 3eMIN — JIUTOC(HEPHI.

Oprannveckune  mnojauMepbl. CrocoObl  UX  TOJYYEHHUS:  PEaAKIUU
MOJMMEPU3ALNHU U PEAKIUU MONUKOHAeHCAUNH. CTPYKTYpbl OJIUMEPOB: JINHEIHBIE,
pa3BETBIICHHBIE U MNPOCTpaHCTBEHHBIE.  CTPYKTypUpOBaHUE  MOJUMEPOB:
BYJIKAHU3AIMS KAay4dyKOB, JAyOJeHUE OCJIKOB, OTBEPXKICHHUE MOJUKOHICHCAIMOHHBIX
nosimMepoB. Knaccudukariys moJMMepoB Mo pa3aTudHbIM [IPU3HAKAM.

Jemoncmpayuu Konnexkuuu IacTMacCc, KaydyyKoB, BOJOKOH, MHHEPAJIOB U
TOPHBIX MOPoJI. MUHEpaIbHOE BOJIOKHO — acOecT — W u3JAenusi u3 Hero. Mojenu
mouekyn 6enkos, JJHK, PHK.

Jlabopamopnsie onvimsr O3HakomiieHHUE ¢ oOpa3laMM IUIaCTMAacC, BOJIOKOH,
Kay4yyKOB, MUHEPAJIOB M TOpHBbIX mopoA. IIpoBepka miacTMacc Ha 3JIEKTPUYECKYIO
MPOBOAUMOCTh, TOPIOYECTh, OTHOIIEHHWE K pacTBOpaM KHCJOT, IIeJoYed u
okucnurened. CpaBHEHHE CBONCTB TEPMOPEAKTUBHBIX U  TEPMOIUIACTUYHBIX
nnactMacc. [lomyyenme HHUTEM M3 KalpOHOBOM WM JIABCAHOBOW  CMOJIBI.
OOGHapyxeHue XJiopa B TOJIMBUHWIXJIOPHU/IE.

2.6. lucmepcHble cucrembl [loHATHE O  JIUCNEPCHBIX  CHCTEMAax.
Knaccuduxanuys IUCTIEPCHBIX CHUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSHUS
JIMCTIEPCUOHHOMN CpeJibl M TUCTIEPCHOM (ha3bl, a TAKXKE MO pa3Mepy UX YaCTHIL.

I'py0oaucnepcHbie CHCTEMbI: 3MYJIbCUM MW CYCHEH3UU. TOHKOAMCHEPCHBIC
CUCTEMBI: KOJUIOMAHBIEC (30JIM U T€JM) U UCTUHHBIE (MOJICKYJIIPHBIE, MOJIEKYJISIPHO-

uoHHble U uoHHbIE). Dddexkr Tunnmans. Koarynsauus B KOJJIOMIHBIX pacTBOpax.
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CuHepesuc B refsix. 3HaYeHUE JUCIEPCHBIX CUCTEM B KMBOM M HEXKMBOW MPUPOJE U
MPAKTUYECKOM KU3HU YEIIOBEKA.

OMyJbCUM U CYCIIEH3UM B CTPOUTENBCTBE, MHINEBOA M MEIULIUHCKOU
MIPOMBIIJIEHHOCTH, KOCMETHKE. brHOJIOornyeckue, MEAUIMHCKUE U TEXHOJIOTHYECKHE
3074. 3JHAYEHUE Teiedl B OpraHu3aluy )KMBOW mMaTepuu. buosiornueckue, MUIIEBBIE,
MEJIUIMHCKHUE, KOCMETUYECKUE TEIIHN.

Cunepe3uc kak (pakTop, ONnpeaAe ol CpOK TOJHOCTH MPOTYKIIMA HA OCHOBE
reneid. CBepThIBaHNE KPOBH KaK OMOJOTHYECKHI CHHEPE3HC, €r0 3HaYCHHE.

Hemoncmpayuu Bunbl NUCHEPCHBIX CUCTEM U UX XapaKTEpHbIC IPU3HAKU.
[TpoxoxaeHue iyda cBeTa 4depe3 KOJUIOMJIHBIE W HCTHHHBIE pPacTBOphl (3PdexT
Tungans).

Jlabopamopnuie onvimut [lonydyenue cycneHnsuu cepsl U kanudoinu. [lomyuenue
AMYJIbCHUH PACTUTEIBHOTO Macia u OeH3ona. [Tomyyenue 30518 kpaxmana. [Tomyuenue
307151 CEpbl U3 TUOCYJIb(aTa HATPUSl.

2.7. Xumuyeckue peakuunm Kraccuduxanus XUMHUYECKUX pEAKIHUA B
OpraHWYECKON U HEOPTraHWYECKON XUMUH. [[oHATHE 0 XMMUYECKON pPEaKIUN.

Peakuuu, wuaymme ©6e3 M3MEHEHUS KAueCTBEHHOI'O COCTaBa BEUIECTB:
aJUIOTpoNM3alMsd MU u3oMepusauud. Peaknuu, uaymme ¢ U3MEHEHHEM COCTaBa
BEILIECTB: M0 YHUCIY M XapaKTepy pearupyrolmux U 00pa3ylolMXcs BelIECTB
(paznoxeHusi, COEOUHEHMs, 3aMelleHus, OOMeHa); IO W3MEHEHMIO CTeleHen
OKHUCJIEHUS] 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE M HEOKHCIUTEIbHO-
BOCCTAaHOBUTEIHHBIC PEAKIIHH); TIO TETIOBOMY 3P deKTy (9K30- U DHIOTEPMHUUECKUE);
no ¢aze (roMo- ¥ TeTePOreHHbIE); TI0 HAMpaBJICHUIO (0OpaTUMBbIE U HEOOpPATHUMBIE);
M0 WCIOJIb30BAHUIO KaTaldu3aropa (KaTAIMTHUYECKHME W HEKaTAIMTHYECKHE); TI0
MEXaHU3My (paJuKaJIbHbIE, MOJIEKYJISIPHBIE U NOHHBIE).

BeposiTHOCTh NpPOTEeKAHUS] XHMHMYECKHUX peakumi. BHyTpeHHsAs sHeprus,
sHTanbnus. TemmoBo Addext xumuueckux peakuuid. Tepmoxumuyeckue
ypaBHeHus. CTaHAapTHAS YHTAIBINS Peakiuid 1 00pa3oBaHus BemecTB. 3akoH [, U.

I'ecca u ero cineacTBusl. 9HTpOl'[I/I}I.
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Ckopocts xummnueckux peakuuii. [lonsarue o ckopoctu peakiuid. CKOpOCTb
rOMO- M TE€TEPOr€HHOW pEeaKUWH. JHEprusi akTtupanuu. DakTopbl, BIHSIOIIAE Ha
CKOpPOCTh XMMHUYECKOW peakiuu. [Ipupona pearupyrommx BemecTB. TemmepaTypa
(3akoH Baut — I'odda). Konnenrpanms.

Karanu3aTtopsl W KaTajam3: TOMO- M TE€TEPOrE€HHBIA, WX MEXaHHU3MBI.
depMEeHThI, X CpPaBHEHUE C HEOPraHWYECKUMHU KaTalu3aropaMu. 3aBUCHUMOCTD
CKOPOCTH PEAKIHUl OT MOBEPXHOCTH CONPHUKOCHOBEHHS PEArHpPYOIIMX BELIECTB.
OOpaTUMOCTh XUMUYECKUX PEAKITHM.

Xumudeckoe papHoBecue. [IoHSITHE O XUMHYECKOM paBHOBECUU. PaBHOBECHBIE
KOHIIEHTpAIMU. JJMHAMUYHOCTh XUMHYECKOTO paBHOBeCHUS. DAKTOPHI, BIUSIOIINE HA
CMEIIICHUE PABHOBECHS: KOHIICHTpalus, JaBjieHUe, TeMmieparypa (mpuHuun Jle
[IaTenbe).

Jemoncmpayuu IlpeBpamienue kpacHoro Qocdopa B Oenblif; Kuciaopoja B
030H. Mojaenu Oyrana u nzo0yrana. [lonyyenue Kuciopoja U3 NEPOKCUaa BOJAOPOIa
W BOJBI; aeruapartaius staHoisa. [lemouka mpeBpamenuii P — P205 — H3PO4;
CBOMCTBA YKCYCHOW KHCIIOTBI; pEakiuu, UIyIIMe ¢ oOpa3oBaHUEM oOcajaka, ra3za u
BOJIbI; CBOMCTBA METAJIJIOB, OKUCIICHUE albJETHAa B KUCJIOTY U CIUPTA B ajdbJCrujl.
Peakuun ropeHus; peakuuyd 3HAOTEPMHYECKHE HA MPUMEPE PEAKIMU Pa3JI0KEHUS
(dTaHONIa, KaJIMMHOW CENUTpPHI, OMXpoMaTra aMMOHHSI) M IK30TEPMHUYECKHUE Ha
npuMepe peakiui coeauHeHus (oOeciBeyrBaHME OPOMHOW BOJBI W PacTBOpa
MepMaHraHata Kajius STUJICHOM, TallleHUe U3BECTH U JAp.). BzaumopaeicTBre UHKA C
pacTBOpaMH COJISTHOM M CEpPHOMl KHUCJIOT TpH pa3HbIX TeMIleparypax, pa3HbIX
KOHIICHTPAIUSAX COJITHOW KUCJOTHI; Pa3i0KeHUE MEPOKCU/Ia KUCIOPOAa C MOMONIBIO
okcuga wmapranua (IV), xkaranma3zpl cChIporo Mmsica M ChHIPOro  KapTodels.
B3anmojeiicTBUe IMHKA Pa3IMYHONM MOBEPXHOCTH (IOPOILKA, MbUIM, [PaHyJ) C
KUCI0TOM. Moaenb «kursiniero cios». Cmenienne paBHoBecus B cucteme: Fe3+ + 3
CNS- «—— Fe(CNS)3; omblieHHE XKUPOB, peakluuu 3TepudUKanuu. 3aBUCUMOCTb
CTETICHU DJICKTPOJUTUYECKON TUCCOIHMAIIMN YKCYCHOM KHUCIOTHI OT pa30aBlICHUS.
CpaBuenue corictB 0,1 H pacTBOpoB CepHOl U CEPHUCTOM KHUCIOT; MYPaBbUHOU U

YKCYCHOﬁ KHCJIOT, THAPOKCHUAOB JINTUA, HATPUSA WU KaJIHA.
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Jlabopamopnvie onvimepr lloydeHue KUCIOpPOJa Ppas3lOKEHUEM MEPOKCUAA
BOZIOpO/a M (WJIM) IepMaHranara kanusi. Peakuuu, uaynie ¢ oOpa3oBaHUEM OCaJiKa,
ras3a Wiy BOJbI JJIs1 OPTaHUYECKUX U HEOPTAHUYECKUX KHUCIIOT.

2.8. PacrBopbl Ilonsitue o0 pacrBopax. Dusuko-xuMHUeCcKas MpUpoAa
pacTBOpEHHsI M PAcCTBOPOB. B3auMoAeicTBHE pACTBOPUTENSI M PACTBOPEHHOTO
BEILIECTBA.

PacrBopumocTs BemecTB. CriocoObl BBIPaKEHHsI KOHILIEHTPAIMU PAaCTBOPOB:
MaccoBasi JI0Jisl PacTBOPEHHOTO BellecTBa (MPOIEHTHas1), MoJisipHas. Teopust
AIEKTPOJUTHYECKON JUCCOLUALMH.

MexaHu3M AMCCOUMALMU BelIeCTB C PAa3JIMYHBIMU THUIIAMH XUMHYECKUX
cBsi3ei. Bkiag pycCKUX yUEHBIX B pa3BUTUE MPEACTABICHUN 00 3JIEKTPOIUTUYECKON
nuccourani. OCHOBHBIE MTOJIOKEHHS TEOPUH SIIEKTPOIUTUYECKON TUCCOLIMAIUN.

CreneHb 3J1eKTPOJIMTHYECKON AucconManuu U (akTopbl €€ 3aBUCUMOCTH.
CunbHBIE W CpEJIHUE BIEKTPONUTHI. Jlucconmanus Boabl. BogopoaHbIil moka3aTes.
Cpella BOJHBIX pacTBOPOB JIEKTPOIUTOB.

Peakuuu oOMeHa B BOJHBIX paCTBOPAX 3JIEKTPOJIUTOB.

I'uaposn3 xkak oOMeHHbIN Tiporiecc. HeoOpaTuMblii THAPOJIN3 OPTraHUYECKUX H
HEOPraHUYECKUX COCAWHEHUM W €ro 3HAYCHUE B MPAKTUYECKON JEATEIbHOCTU
yenoBeka. OOpatuMeblil rugponus conei. CtyneHyatsid ruaponns. IIpakTudeckoe
NpUMEHEHUEe TuAponn3a. [HUApoNn3 OpraHUYEeCKUX BeHIeCTB (OENKOB, KHUPOB,
YIJIEBOJIOB, TNONMHYKICOTHAOB, AT®D) u ero Ouomornueckoe M MPAKTUYECKOE
3HaueHue. OMbUICHHE KUPOB. Peakiius srepudukarum.

Jlemoncmpayuu CpaBHEHHE 3JEKTPOIPOBOJHOCTU PACTBOPOB SJIEKTPOJIMTOB.
CMmellieHre paBHOBECHSI JUCCOLMAIIMM CIIA0BIX KUCIOT. HAUKATOpPHl U W3MEHEHUE
WX OKpacKd B pasHbIX cpenax. CepHOKHUCTBIM W (PEPMEHTATHUBHBIN THAPOJIN3
yrieBofoB. ['maponus kapOOHATOB, Cylb(PATOB U CHUIMKATOB IIETOYHBIX METAJIIOB;
HutpatoB cBuHIA (1) unu nuHkKa, XJI0puaa aMMOHUS.

Jlabopamopnstit onvim XapaxkTep IUCCOLMAIMU PA3TUYHBIX THAPOKCHUIOB.
[IpakTnueckoe  3aHsitue  [IpurotoBineHue  pacTBOPOB  pPA3JIUYHBIX  BUIOB

KOHIEHTPALIUU.
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2.9. OKHMCIHMTEJbHO-BOCCTAHOBHUTENbHbIC PpPeaKUHU. DJIECKTPOXUMHUYECKHUE
npoueccbl  OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. (CTErneHb OKHUCIICHUS.
BoccranoButenn u okumcaurean. OKHCIIEHHWE M BOCCTaHOBJICHHWE. BakHelmme
OKHCJINUTEIIM U BOCCTAHOBUTEIIH.

BoccranoBuTe/ibHbIE  CBOMCTBA  META/IOB —  TPOCTHIX  BEILIECTB.
OKuUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIIOB — MPOCTHIX BEILIECTB.
BoccranoBuTenbHbIE CBOMCTBa BEIIECTB, OOpPa30BaHHBIX 3JIEMEHTAMU B HHU3IICH
(oTpuniatenbHOM) cTeneHu oOkuciaeHus. OKUCITUTENbHbIE CBOWCTBA BEIIECTB,
o0pa3oBaHHBIX DJJIEMEHTAMU B BBICIICH (TIOJIOKUTEIbHON) CTEIEHH OKHCIICHUS.
OkucnIuTebHBIE W BOCCTAHOBHTEIIBHBIE CBOWCTBA BEIIECTB, OOpa30BaHHBIX
AJIEMEHTAMH B IMPOMEKYTOUYHBIX CTETIEHAX OKUCIICHUS.

Knaccupukanuss OKHCIMTEIbHO-BOCCTAHOBUTEIbLHBIX peakuuid. Peakiuu
MEXKAaTOMHOTO M  MEXMOJEKYJSIPHOTO  OKHCJICHUA-BOCCTAHOBJEHUs. Peakuun
BHYTPUMOJIEKYJISIPHOTO  OKHCIICHUSI-BOCCTAHOBJIEHUA. Peakuum camMOOKHCIEHUs-
CaMOBOCCTAHOBJICHUS (JIUCTIPOIIOPITMOHUPOBAHMUS ).

MeToabl COCTaBJIEHHSI YPABHEHUHM  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. MeTon osnekTpoHHoro OanaHca. BimsHHe cpenpl Ha TpOTEKaHHUE
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJILHBIX IMPOLIECCOB.

XuMH4YecKHe HCTOYHMKH TOKA. DIIEKTPOAHBIE MOTCHIMAIBI. Ps1 cCTaHIapTHBIX
AIEKTPOAHBIX MOTEHIIHAIIOB (DJIEKTPOXUMUYSCKUHN Pl HAPSKEHUH METAJIOB).

l'anbBaHUYecKHe 3JIeMEHTblI M HNPUHOMNBI UX Ppadorsl. CocTaBiieHUE
ralbBaHMYCCKUX dJeMeHTOB. OOpa3oBaHHE TaIbBAHWYSCKUX Tap MPH XUMHUYCCKUX
npoueccax. [‘aJlbBAHUYECKUE DIIEMEHThI, NPUMEHSIEMbIE B KHU3HU. CBUHIIOBAs
aKKyMYJISITOpHas 6aTapesi, HUKeb-KaJMueBble 0aTaper, TOTUITMBHBIC AJIEMEHTHI.

DJIeKTPOJIN3 PACIUIAaBOB U BOJAHBIX PACTBOPOB 3JIEKTPOJMTOB. IIporieccsl,
MPOUCXOAIINE HAa KATOAE W aHOAE. YPABHEHHUS DJIEKTPOXUMHUYECKHX IMPOIIECCOB.
DJIEKTPOJN3 BOJHBIX PACTBOPOB C MHEPTHBIMU JJICKTPOAAMH. IJEKTPOJIM3 BOJHBIX
pPacTBOPOB C  paCTBOPUMBIMHU  dJIeKTpojgamu. [IpakTuueckoe  NpUMEHEHHUE

QJICKTPOJIN3Aa.
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Jemoncmpayuu BoccTtaHoBiIeHHE TUXpoMaTa Kainvs THHKOM. BoccTtaHoBiieHue
okcuga meau (II) yrmem wu Bomopogom. BoccraHoBiieHue auxpomaTra Kalus
ATUJIOBBIM CIIUPTOM. OKUCIUTENBHBIE CBOMCTBA a30THOM KHUCIOTHI. OKUCIUTENbHBIC
CBOICTBa quxpomara kanus. [aibBaHUYECKUE AIEMEHTBl U OaTaperku. DIEKTPOIU3
pactBopa xiopuaa meau (II).

Jlabopamopnsie onvimepl B3anMo1€MICTBUE METAIUIOB C HEMETAJIIAMH, a TAKXKE
C pacTBOpaMM COJIEM M pacTBOpaMM KHCIJIOT. B3anMOAEHCTBUE CEPHOM M Aa30THOU
KUCJIOT ¢ Meaplo. OKHUCIUTENbHBIE CBOMCTBA IMEpPMAaHraHaTta Kajlus B Pa3IMYHbBIX
cpenax.

2.10. Knaccuukamnus BemecTs.

IIpocTbie BemecTBa Kiaccudukanus Heopranudeckux BemiecTB. IIpocTeie u
cinoxHbeie BemiectBa. Okcunpl, ux Kkiaccuukanua. [wapokcunsl (OCHOBaHUSA,
KUCJIOPOJCOJIEpkKAIUE KHUCIOThl, am@OTepHble TUAPOKCUIbI). KHCIOTh, uX
kinaccudukanus. OcHoBanus, ux kiaccudukanusa. Collm CpelHHE, KHUCIIbIE,
OCHOOBHBIE Y KOMITJIEKCHBIE.

Metaabl. [lonoxkeHre METalIOB B MEPUOAUYECKON CUCTEME U OCOOCHHOCTU
cTpoeHusi ux aromoB. [IpocTeie BellecTBa — METAJUIbI: CTPOCHHE KPUCTAJUIOB H
MeTajuinueckasi XuMuueckas cBsazb. OOmue (pusndyeckue CBONWCTBA METAIJIOB M MX
BOCCTAHOBUTEJIbHBIE CBOMCTBA: B3aUMOJEHUCTBUE C HeEMeTaulaMu (KUCIOPOJIOM,
rajoreHaMu, cepoi, az30ToM, BOJAOPOJIOM), BOAOM, KMCIOTAMH, PaCTBOPAMHU COJICH,
OpraHUYeCKUMHU BEIIeCTBAMHU (CIIUPTaMHU, TaJloreHajJIKaHaMu, (PeHOJIOM, KUCIOTaMHu),
mienoyam. OKcHIBI W THUAPOKCUABI METAIOB. 3aBUCUMOCTb CBOWMCTB ATHUX
COEIMHEHUN OT CTENEHEH OKUCIECHUSI METAJUIOB. 3HAUEHUE METAJUIOB B MPUPOAE U
)Ku3Hu opranu3moB. Kopposus wMerawioB. I[loHstue koppo3un. Xumudeckas
KOppo3usi. DJeKTpoxumudeckas Kopposus. CrnocoObl 3aluThl  METALIOB  OT
koppo3uu. OOmue crnocoObl TMOJYyYEHUS METAUIOB. MeTtajuibl B NpPUPOJIE.
Meramtyprud M €€ BHUIBL: OUPO-, THUAPO- U DIICKTPOMETAILUIYPrusd. DJIEKTPOIU3
PacIlJIaBOB M paCTBOPOB COECTMHEHUI METAJIOB M €T0 MPAKTHYECKOE 3HAUCHHUE.

Hemeranabl. Ilonoxenne HemerauioB B llepuoguueckon  cucreme,

OCOOCHHOCTH CTPOCHHS MX aTOMOB. DJIEKTPOOTPULIATEIbHOCTh. braropoaubie rasbl.
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DIEKTPOHHOE CTPOCHHUE aTOMOB OJIATOPOJIHBIX Ta30B M OCOOEHHOCTH X XUMHUYECKHUX
u (usnyeckux cBoicTB. Hemeramnsl — mnpocThie BemiecTBa. Mx aTomMHOE H
MOJIEKYJIIPHOE CTpOEHUE HuX. AJIOTponHs. XUMUYECKHE CBOMCTBA HEMETAJIJIOB.
OxkucnuTeIbHBIE CBOMCTBA: B3aUMOJIEUCTBHE C METa/laMH, BOJOPOJOM, MEHEe
AIEKTPOOTPUIIATEIIbHBIMU HEMETANIaMU, HEKOTOPHIMHU CIIOKHBIMHM  BEILIECTBAMH.
BoccTanoBuTeapHbBIE CBOMCTBA HEMETAVIOB B PEAKIUSAX C (TOPOM KHCIOPOIOM,
CJIOKHBIMH BEIIECTBAMU — OKUCIUTENSIMU (a30THOM U CEPHON KUCIOTaMU U JIp.).

Jlemoncmpayuu Komnexknus «Kiaccudukanus HEOpraHWYECKUX BEIICCTB» U
oOpa3upl npenacraButeneil kiaccoB. Komnekuus «Knaccupukanus opraHM4ecKHX
BELIECTB» U 00pa3Libl peACcTaBUTENEH KiIaccoB. MoJieny KpUCTaNIMYECKUX PEIIETOK
MeTauioB. Koilekiuss MeTalsioB € pa3HbIMM  (PU3WYECKHMMHU  CBOWCTBaMH.
B3auMopeiicTBue JINTHs, HAaTpus, MarHus M JKeje3a C KHCIOPOAOM; IIEIOYHBIX
METaJUIOB C BOJIOM, CIUPTaMH, (PEHOJIOM; IIMHKA C pacTBOpPaMHU COJSHOM U CEpHOMU
KHUCJIOT; HATpHUsl C CEPOM; AIOMHHHMS C HOAOM; XKEJle3a C pacTBOPOM MEIHOIO
KyIIOpOCa; aJIOMUHHUS C pacTBOPOM eIKoro Harpa. OKCUAbl U THIPOKCHABI XpoMa.
Koppo3ust MeTaiijioB B 3aBUCHMOCTH OT YCJIOBUM. 3allluTa METAJIOB OT KOPPO3HUHU:
o0pa3ibl «HEp)KaBeeK», 3alIUTHBIX MNOKpeITUHA. Kosmekuus pya. DaeKkTpoiu3
pacTBOpOB cosieil. Mojaenu KpUCTaUIMYECKHX pEIIeTOK Hoaa, anMmasa, rpadura.
Amnorponust  ¢ocdopa, cepwl, Kuciopona. BzaumopaeiicTBue BojgopoAa C
KHUCJIOPOJIOM; CYpPbMBI C XJIOPOM; HaTpus C HOJIOM; XJiopa ¢ pacTBOpoOM Opommia
KaJIUsl; XJOPHOM U CEpOBOJOPOJHON BOJbI; OOECIBEUMBAaHUE OPOMHOUN BOJIBI
STUJICHOM WJIU all€TUICHOM.

Jlabopamopnsie onvimer  O3HaKOMJICHHE ¢ oOpaslamMu MpeacTaBUTENCH
KJIACCOB HEOpPTraHWYecKuX BemiecTB. O3HaKoMiIeHHE ¢ 0o0pasliamMH IpelcTaBUTeNeH
KJIACCOB OpraHuYeckux BemecTB. O3HakoMieHue ¢ KoJuiekuued pyn. Ilomydenwne
Kuciopoga u ero coucrtea. [lomydenue Bomopoma U ero cpouctBa. llomyuyenue
MJIACTUYECKOM Cepbl, XMMUYECKHME CBOWCTBA cepbl. B3aumojeiicTBuEe MeETaioB C
pacTBOpamu KUCIOT U cojeil. CBoicTBa yriisi: afcOpOLIMOHHBIE, BOCCTAHOBUTEINBHEIE.
B3aumopeiicTBue I1MHKAa WM QIIOMUHHUSL C pacTBOpaMU KHUCIOT W HIEJIOYei.

OKpaHII/IBaHI/Ie IINTaMC€HH KaTHOHAaMHM IICJIIOYHBIX U IICIIOYHO3CMCIIBHBIX MCTAJIJIOB.
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2.11. OcHOBHBIE KJIACCHl HEOPTAHNYECKHUX U OPTaHNYEeCKUX COeIMHEeHUH

Bogopoanbie coenumHeHuss ~ HeMmeTa/wioB. [lonydyenne  ammumaka W
XJIOPOBOJOPOJA CHHTE30M M KOCBEHHO. Pu3nyeckue cBoricTBa. OTHOIIEHUE K BOJE:
KHCJIOTHO-OCHOBHBIE CBOKCTBA.

Oxcuabl W aHTWAPUALL  KapOOHOBBIX KHUCIOT. HeconeobOpasyromue u
cosieobpasyromue okcuabl. KuciaoTHbie OKCHIBI, WX CBOMCTBA. OCHOOBHBIC OKCH/IBI,
uX cBoicTBa. AM(OTEpHBIE OKCUJIBI, UX CBOWCTBA. 3aBUCHMOCTH CBOMCTB OKCHJIOB
METaJUIOB OT CTEICHH OKHCJICHHUS. AHTHUAPUILI KapOOHOBBIX KHCIOT KaK aHAJIOTH
KUCJIOTHBIX OKCH/JIOB.

Kucaorbl opranndeckue W Heopranuueckue. Kuciaorsl B cBeTe Teopuu
AIEKTPOJUTUYECKON auccoruanvu. KucioTel B CBETE MPOTOIUTUYECKOW TEOPHHU.
Knaccudukanusa opraHuyeckux W HeEOpraHudeckux Kuciaor. OOmue cBocTBa
KHUCJIOT: B3aUMOJECHUCTBAE OPTraHMYECKUX W HEOPraHUYECKUX KHUCJIOT C METaJUlaMH,
OCHOOBHBIMH U aM(OTEPHBIMH OKCHUIAMU W TUJIPOKCHUJIAMH, COJIIMH, 0Opa3oBaHUE
CIOXKHBIX 3¢GHpoB. OCOOEHHOCTH CBOWCTB KOHIICHTPUPOBAHHOM CEPHOW M a30THOM
KHCJIOT.

OcHoBaHusI opraHuyeckue U HeopraHuyeckue. OCHOBaHUSI B CBETE€ TEOPUH
ANEKTPONIUTUYECKON Aucconuann. OCHOBaHUSA B CBETE MPOTOIUTHYECKOW TEOPHH.
Knaccudukanuss opraHMYeCKUX U HEOPTraHMYECKUX OCHOBaHMM. XHUMHUYECKUE
CBOICTBa IIENIOYE W HEPACTBOPUMBIX OCHOBaHM. CBOWMCTBA OECKHCIOPOIHBIX
OCHOBAHUM: aMMHaKa U aMUHOB. B3anMHOE BIMSIHUE aTOMOB B MOJIEKYJIE aHWJIMHA.

AM@oTepHble OpraHMYECKHE W HEOPTraHWYECKHUe coequHeHus. AMQoTepHbIC
OCHOBAaHMSI B CBETE MPOTOJUTUYECKON Teopuu. AM(OTEpHOCTh OKCHIOB U
TUJIPOKCHUAOB MEPEXOAHBIX METAJUIOB: B3aUMOJCHCTBUE C KHCJIOTaMU U HIECTOYaMHU.
Comu. Knaccudukamuss m XuMHUYeCKHe CBOMCTBa coseil. OCOOEHHOCTH CBOWCTB
COJIEN OPTaHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'eneTnueckasi CBSI3b MEKAY KJIACCAMH OPraHUYEeCKUX M HEOPTraHUYEeCKHX
coenHeHu. IloHsATHE O TEHETMYECKOW CBSI3M M TCHETUYECKUX psiaax B

HEOPTraHWYECKOM M OpraHuyeckol  xumuu. ['eHeThueckue psapl Metaia (Ha
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MpUMepe KaJblMs U jKejie3a), HeMeTaia (CEpbl U KPEMHUS ), EPEXOTHOTO JIEMEHTA
(unHKa). ['eHeTHyeckue psbl U TEHETHYECKas CBA3b B OPraHUYECKON XUMHUH.

EnnHCTBO MHpa BELIECTB.

Jlemoncmpayuu Konnekuuu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB,
JEMOHCTpalnsl MX CBOWCTB. B3anmoneicTBHE KOHLUEHTPUPOBAHHBIX A30THOU U
CEpHOM KHUCJIOT, a TakKe pa30aBJICHHOW a30THOW KHCIOTHI C Meablo. Peakrus
«cepeOpstHOTO 3epKajia» JJis MYpaBbHUHOW KHUCJIOTHL. B3aumomeilicTBue pacTtBopa
THAPOKCHIA HATpWsi C KHCIOTHBIMH okcumamu (okcugom (dochopa (V)),
aMm(pOTEepHBIMU TUJIPOKCUAAMU (THAPOKCUIOM LIMHKA). B3aumoselicTBue aMMuaka ¢
XJIOPOBOAOPOAOM U BOAOW. AHAJIOTMYHO JUIsi MeETWiIamMuHa. BsaumopeictBue
AMHHOKHCJIOT C KACIIOTaMU U 1iesiouaMu. OCylnieCTBIEHUE MEPEXOJIOB:

Ca — Ca0O — Ca3(P0O4)2 — Ca(OH)2

P — P205 — H3PO4

Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu
C2H50H — C2H4 — C2H4Br2

Jlabopamopnwvie onvimel [lonydyenne u cBOMCTBa yriIeKUCIOro raza. CBoucTBa
COJISTHOM, cepHOM (pa30aBIICHHOW) M YKCYCHOM KHCIIOT. B3auMoaeicTBre ruipokcuia
Hatpusi ¢ coisimu (cynbdpatom meau (II) u xjmopumom ammonwms). Paznokenue
ruapokcuga meau. [lomydyeHue u ampoTepHbIE CBOMCTBA THUAPOKCHUIA ATFOMUHMUS.
[TomyyeHne XeCTKOW BOJbI M HU3YUYEHHUE €€ CBOWCTB. YCTPAaHEHUE BPEMEHHOU U
MMOCTOSTHHOM KECTKOCTH.

Ilpaxkmuueckue 3anamusa lonydyeHre Xa0poBOAOPOJA U COJITHOM KUCIIOTHI, UX
cpoiictBa. [lomyueHne aMmmuaka, ero CBOMCTBaA.

2.12. Xumust 3j1eMeHTOB S-OyeMeHThl Boaopona. JI[BOMCTBEHHOE MOJIOXKEHHUE
BOJIOPOJIa B TMEPUOAUYECKOM cucteme. M3oromsl Bomopoma. Tspbkemas Bopa.
OKUCITUTENBHBIE M BOCCTAHOBUTEJIBHBIE CBOWMCTBA BOJIOPOAA, €r0 IMOJIYy4YEHUE U
npuMeHenne. Posib Bogopoaa B KHUBOM U HEKUBOM mpupoae. Boma. Posb Bonbl Kak
Cpenoo0pa3yIoIIero BEemecTBa KIETKH. IKOJOTUIECKUE aCTIEKTh BOJOMOIb30BaHMUS.

duemenTsl [A-rpynmbl. [llenounsie metambl. OOmas XapakTepUCTHKA

mMCJI0OYHBIX MCTALJIOB Ha OCHOBAHHMM ITIOJOXCHHA B HGpHOI{H‘-I@CKOﬁ CHUCTEMC
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anemenToB J[.M.MenneneeBa u ctpoenusi atomoB. llomyuenuwe, Qusuueckue u
XUMUYECKUE CBOMCTBA IIEJTOYHBIX METaUIOB. KaTHOHBI MIETOYHBIX METAIOB Kak
BaKHEHIIAs XUMU4Yeckass opMa MX CYIIECTBOBAHUS, PETYJIATUBHAS POJb KAaTHOHOB
KaJIUSI U HaTpus B >KMBOM KieTke. [IpuponHble coeAMHEHUs HATpusd U Kauus, UX
3HAYCHHUE.

daemenTbl IIA-rpynnbl. OOmas xapakTepUCTHKA MIETOYHO3EMEIbHBIX
METAJUIOB M MArHhs Ha OCHOBAaHMM TMOJIOKeHUus B llepumonnueckoil cucreme
anemeHToB [[. M. MenaeneeBa u cTpoeHMss atroMoB. Kanbuuii, €ro MoJy4eHue,
dbu3nueckue W XMMHUYECKHE CBOMCTBA. BakHeillme COeIMHEHUS KalblMs, HUX
3HaueHWe W mnpuMeHenue. Kampuuii B mpupoje, ero OHOJOTHYecKas poJib. p-
DJIEMEHTHI

AnOMUHMHA. XapakTepUCTUKA AJNIOMHUHUS HA OCHOBAaHUU IOJIOKECHUSA B
[Tepuonnueckoit cucreme nsnemeHtoB Jl. M. MengeneeBa u CTpOeHHs aToMma.
[lonyuenne, ¢du3nyeckue W XUMUUYECKHUE CBOMCTBa aloMuHUS. Baxneime
COCOVMHEHUS aJOMUHMSA, UX CBOMCTBA, 3HAauY€HUE U IpumeHeHue. lIpupoanbie
COCMHECHUS ATFOMHUHUA.

Yriaepon u kpemuuii. O01ias xapakTepUCTUKA Ha OCHOBAHUHU UX TOJIOKEHUS B
ITepunonnueckoii cucreme /1. 1. MenneneeBa u ctpoenus aroma. [Ipocteie BemecTsa,
oOpa3oBaHHbIE ATUMHU dJIeMeHTaMU. OKCHUIbI U TUIPOKCUJIBI YTIEpPOJa U KPEMHUS.
Baxxnelmme coiau yroJbHOW U KPEMHHEBOM KUCIOT. CUITMKaTHAs! POMBIIUIEHHOCTb.
["anorensr. OOMmIasi xapakTepUCTUKA TaJOT€HOB HAa OCHOBAHUM HX TOJIOKEHHUS B
ITepnoanueckoit cucrteme snemeHToB . 1. MenaeneeBa u CTpoeHus aTOMOB.

I'ajloreHbl — POCTHIE BELIECTBA: CTPOCHUE MOJIEKYJ, XUMHUYECKHE CBOMCTBA,
MOJIyYCHUE W TIPUMEHEHUE. BakHeWlme COeIVMHEHUs TalloreHOB, MX CBOWCTBA,
3HAYEHHE W NpUMeHeHue. ['amoreHsl B npupoae. buonorndeckas posiab rajoreHoB.
Xanbkorensl. O01as XapaKTepUCTUKA XAJIbKOT€HOB HA OCHOBAHUH MX TOJIOKECHUS B
ITepuoanueckon cucreme anemeHToB . 1. MenaeneeBa u CTpoeHUsI aTOMOB.

XaJabkoreHbl — mpocTele BemecTBa. Amorponusa. CTpoeHHe MONEKYI
AIUTOTPONHBIX MOAU(UKAIUNA U UX cBOicTBa. [lonydyeHrne u NpUMEeHEeHHe KUCIopoaa

U cepbl. XaJIbKOTEHBI B IPUPOJIE, UX OMOJIOTHYECKas pOJib.
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uieMmeHThl VA-rpynnbl. O0111ast XapakTEPUCTHKA 3JIEMEHTOB 3TOW I'PYIIIbI Ha
OCHOBaHMU UX MOJIoKeHUS B [leprnonnueckon cucreme sneMenToB . . MenneneeBa
U cTpoeHHss atroMoB. CTpOEHHME MOJIEKYJbl a30Ta M aJUIOTPOMHBIX MOIU(BUKALIHIA
dbochopa, ux ¢usmyeckue M XUMHUYECKHE CBoMcTBa. BomopoaHbie coeauHEHUs
anemMeHToB VA-rpyrrbl. Okcubl a3ota U hocdopa, COOTBETCTBYIONTNE UM KHCIIOTHI.
Comm »tux kucioT. CBOWCTBA KUCIOPOMHBIX coeauHeHWd azora u (ocdopa, ux
3Ha4YeHHUE U MpuMeHeHue. A30T u hocdop B npupoje, ux Ouogorudeckas poib.

daemeHThl IVA-rpynnbl. O0mas xapakTeprucTHKa JIEMEHTOB 3TOM TPYIIIHI HA
OCHOBaHMU UX MoJIokeHUs B [leprnonnueckon cucreme sneMeHToB 1. . MenneneeBa
W CTpPOEHUS aTOMOB. Yriepoa U ero amiorponusd. CBOHCTBAa aIOTPOIHBIX
MoaudUKauuii yriepoaa, MX 3HaYeHUE M npumeHeHue. OKCUIbl U THUAPOKCHUBI
yIriepoja U KpEeMHHUs, UX XUMHUUYeCKHe cBoicTBa. COlM YroiabHOW M KPEMHHEBBIX
KHCJIOT, UX 3HaYeHue u mnpumMmeHeHue. [lpupomoobpaszyroiias poisb yriepoaa Ajis
JKUBOM Y KPEMHHS ISl HEKUBOW MPUPOIBI.

D-Daementbl Ocobennoctu crpoenust aromoB d-anementoB (IB-VIIIB-rpymm).
Menpb, UMHK, XpOM, >KeJie30, MapraHell Kak MpOCThie BEIIECTBA, UX (U3UYECKHUE U
XHMHUYECKUE CBOMCTBa. HaxoXIeHue ATUX METaUIOB B MPUPOJIEC, UX TOJIYUYCHHUE U
3HaueHue. CoemuHeHHs d-3J€MEHTOB C Pa3IMUHBIMH CTCIICHSMH OKHCIICHHS.
XapakTep OKCHUIOB U THUAPOKCUIOB ATUX DJIEMEHTOB B 3aBUCHUMOCTH OT CTEIEHU
OKUCJICHHUS METaJIa.

Jemoncmpayuu Konnekiuu TpoCThIX BEIIECTB, OOpPa30BaHHBIX 3JIEMEHTaMU
PA3IMYHBIX JJEKTPOHHBIX ceMelcTB. KosuleKiuu MHUHEpaJIoB M TOPHBIX IOPOJ.
[Toydyenune anmoTpONMHBIX MOAU(PUKAINNA KUCIOPOJa, cepbl, pocdopa. XuMUUIECKHE
CBOMCTBa BOJOpOJa, KHUCIOpoaa, cepbl, (ocdopa, rasoreHos, yriepoaa. OKCHUIBI
Cephl, a3zoTa, Yrjepoja, >Kejie3a, MapraHiia, MeIW C pPa3IUYHbIMU CTEHEHSMHU
OKHUCJICHUSI, UX CBOMCTBA. ['MAPOKCHUIBI CEpbI, XpOMa, MapraHiia, )Kejae3a, MEIH,
QTIOMHUHUS Y [IUHKA, UX MOJy4YeHUE U XUMHUYECKHEe CBOMCTRA.

Jlabopamopnsie onvimubl VI3yueHre CBOMCTB MPOCTHIX BEIIECTB U COCAUHEHU
S-3JIeMEHTOB. M3yueHue CBOWMCTB MPOCTBHIX BEHIECTB M COCIUHEHUM P-3JIEMEHTOB.

N3ydeHnne cBOMCTB MPOCTHIX BELIECTB U COEAMHEHUHN d-371€MEHTOB.
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Ilpakmuueckue 3auamusn lloyyeHue TUOPOKCHUIOB AMIOMUHHS WM LMHKQ;
UcCIIeOBaHUE UX CBOMCTB. [lonydeHWe M HCCIIEIOBAHHE CBOWMCTB OKCHJIOB CEpBHI,
yriepoja, hocdopa.

2.13. XumMusi B KM3HM oOmectBa XuUMHS U MPOU3BOJACTBO. XUMHUUECKAS
MPOMBIIICHHOCTh M XUMHYecCKue TexHonoruu. CeIpbe UISI  XUMHAYECKOU
NPOMBIIUICHHOCTH. BoJa B XUMHYECKOW MPOMBINIJICHHOCTA. OHEpPrus Jis
XUMHYECKOT0 MpOM3BOACTBA. HayuHble NPUHIHUINBI XUMHUYECKOTO IMPOU3BOJCTBA.
3ammTa OKpyXarolleil cpeapl W oXpaHa TpyJa NMPU XUMUYECKOM IPOU3BOJICTBE.
OCHOBHBIE CTaAMU XUMHUYECKOTO IPon3BoAcTBa. CpaBHEHHUE TPOU3BOICTBA aMMHUAKA
Y METAaHOJIa. XUMHUS B CEIIbCKOM XO3AMCTBE. XHMMH3ALIMS CEIbCKOTO XO3SICTBA U €€
HanpaBieHus. PacreHus W 1NoO4YBa, MOYBEHHBIM TMOTJIOMIAIOMIMN  KOMILIEKC.
VYnoOpenuss u ux kinaccupukanus. XUMUYECKHE CPEACTBA 3alllUTHl PACTCHHI.
OTpunarenbHble TOCIEACTBUS TMPUMEHEHUS TMECTUIMIOB U Oopbda ¢ HUMH.
XUMH3aLUS KUBOTHOBOJICTBA.

XuMHUA U 3KOJOTrHsl. XUMUYECKOE 3arps3HEHUE OKpy»Karolieil cpenbl. OxpaHa
rugpocepsl OT XUMHUYECKOro 3arpsi3HeHus. OxpaHa TMOYBBI OT XHMHUYECKOTO
3arpsisHeHus. Oxpana atMochepsl OT XUMUYECKOTo 3arpsisHeHus. Oxpana Quopsl u
(dbayHbI OT XUMHUYECKOTO 3arps3HEHUsI. BUOTEXHOIOTHS U TeHHAs! MHXEHEPHUS.

XuMHsl U TMOBCeJHEBHAA KU3Hb 4YejoBeKka. /omamHss anteka. Moroniue u
yucTsmue cpenactsa. CpenactBa O0opbObl ¢ ObITOBBIMU HacekoMmbiMU. CpesncTBa
JUYHOUN TUTHEHBI U KOCMETUKHU. XUMHUS U NuIa. MapKUpOBKH YIAKOBOK MUIIIEBBIX U
TUTUEHUYECKUX MPOJYKTOB M YMEHUE UX YUTATh. DKOJOTHS KUIUIA. XUMHUS U
I€HETHKA YEJIOBEKA.

Hemoncmpayuu Monenu TpOU3BOACTBA CEPHOM KHUCIOTBI M aMMHaka.
Komneknus ymoOpennii u nectununoB. OOpas3isl CpeACTB OBITOBOM XUMHHM U
JIEKapCTBEHHBIX MPEMapaToB.

Ilpakmuueckue 3amamusn (O3HAKOMIICHHE C KOJUIGKIIMEH yI0OpeHHil U
nectuiuoB. O3HakomsieHHe ¢ oOpasllaMu CpeACTB  OBITOBOM XUMHH H

JICKAaPCTBCHHBIX IIPCIIapaTOB.
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2.1. lIpumepHbIe TeMbI pedepaToB (TOKJIAT0B), HHINBHIYAJIbLHBIX

IIPOECKTOB
L buoTrexHonorus u reHHas HHXCHCPUA — TCXHOJIOTHH XXI Bexka.
L HanortexHonoruss Kak IMPUOPUTCTHOC HAIIPABJICHUC PpPa3BUTUA HAYKH H

npou3BoactBa B Poccuiickonn — Depepanuu. CoBpeMEHHBIE  METOMBI

o0e33apakuBaHUs BOJIBI.

o AIOTpOIHs METAIIIIOB.

° Kuznb u gesarensHocTh JI. Y. Menaeneena.

o «Ilepuognueckomy 3aKoHy Oyayliee HE TPO3UT Pa3PyLICHUEM. ..

o Cunres 114-ro snemMenTa — TpUyM{$p pOCCUNCKHUX (PU3UKOB-AIEPIIHKOB.

. N3oTtomnsl Bogopona.

o Hcnonbs3oBaHne palMOAKTUBHBIX U30TONOB B TEXHUYECKHUX LIETAX.

o PeHTreHoBCcKOE M3my4yeHne U €ro UCIOJIb30BAHUE B TEXHUKE U MEIULINHE.

o [I;ma3ma — 4eTBepTOE COCTOSTHUE BEIIECTBA.

o AMopdHBIe BeliecTBa B IPUPOAE, TEXHUKE, OBITY.

o OxpaHa OKpy>Karoleil Cpebl OT XUMHUUYECKOT0 3arps3HeHus. KoinuecTBeHHbIE

XapaKTEPUCTUKU 3arPsI3HEHUSI OKPY>KArOUIEH Cpeibl.

o [TpuMmeHeHne TBepIOro U razoodpasHoro okcuzaa yriaeposaa (1V).
o 3amuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.
o ['pybonucniepcHbie CUCTEMBI, HUX KiacCU(UKAIUs ¢ HUCIOJIb30BAaHUE B

podeCCUOHATIBHON JIEATEIIbHOCTH.

o KocMmetnueckue remnm.

° [IpumeHenue cycrieH3uil ¥ SMyJIbCUN B CTPOUTENLCTBE.

o MuHepabl ¥ TOpHBIEC TTOPOJIBI KAK OCHOBA JIUTOCHEPHI.

. PactBops! BOkpyr Hac. Tursl pacTBOpOB.

o Bopna kxak peareHT u cpena st XMMUYECKOIO Ipolecca.

o Kuznsb u gearensHocth C. AppeHuyca.

o Bxilag oTeyecTBEHHBIX YUYE€HBIX B pPa3BUTHE TEOPUM DIIECKTPOJIUTUYECKON
JACCOLUALINH.
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b YCTpaHCHI/Ie JKCCTKOCTHU BOJIbI HAa IIPOMBIINIJICHHBIX ITPCAITPUATHAX.

o CepHast KUCJIOTa — «XJIe0 XUMUYECKOW TPOMBIIIIICHHOCTH.

J Hcnonp30BaHne MUHEPANBHBIX KHUCIOT Ha MPEANPUATHSIX Pa3TUYHOTO
npodus.

J OKcuIbI U CONM KaK CTPOUTENIbHBIE MaTEPHAIBL.

o Hcropus rumca.

o [ToBapeHHas COJIb KaKk XUMUYECKOE CBhIPhE.

J MHoronukuii kKapOoHaT KaJdblKs: B IPUPOJIE, B IPOMBIIICHHOCTH, B OBITY

o Peakuuu ropeHust Ha IPOU3BOJCTBE U B OBITY.

J BupTtyansHoe MOIETMPOBAaHUE XUMUYECKUX MTPOLIECCOB.

J DJEeKTPOJIU3 PaCTBOPOB AIEKTPOIUTOB.

J DJEeKTPOIN3 PaCIUIaBOB 3JIEKTPOJIUTOB.

o [IpakTiueckoe IpPUMEHEHUE 3IIEKTPOJIN3A: papuHUpOBaHUE,

TaJIbBaHOIIIIACTHUKA, TaJIbBAHOCTCTHUA

o Hcropus nonydeHns U IpoU3BOCTBA AITFOMUAHMUS.

o DNEKTPOIIUTUYECKOE NTOJIyUeHHE U paUHUPOBAHUE MEIU

° Kuznb u gesrensHoCTh 1. JIPBH.

° Posp MeTta)yutoB B HUCTOPUM  4eJIOBEYECKOM umBuiM3auuu. Hcropus

OTEYECTBEHHOW  YEPHOW  METAJUTypTHUH. CoBpEeMEHHOE  METAILTYPruyecKoe
MIPOU3BOJCTBO.
° HcTopust oTe4eCTBEHHOW LIBETHOW METAJLTypPTrHH. PO METAIUIOB M CIUIaBOB B

HAayYHOTEXHUYECKOM IpoTrpecce.

o Koppo3ust MmeTamioB 1 ciocoObl 3alIUThl OT KOPPO3HH.

o WNuepTtHbIe Uy 61aropoIHBIC Ta3bl.

. Poxnaromue conn — rajgoreHsl.

. HcTopus mBencKkon CIUYKH.

o Hctopus BOSHUKHOBEHUS M pa3BUTHS OPTaHUUECKON XUMUH.
o Kuznb u gearensHocts A. M. bytieposa.

o Butanusm u ero kpax
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b Ponp oTeUeCTBEHHBIX YUYCHBIX B CTAHOBJICHHHM MW Pa3BUTHHU MI/IpOBOfI

OpFaHquCKOﬁ XHUMHUH.

L COBpCMCHHI)Ie MpCaACTaBJICHUA O TCOPHUU XUMHUYICCKOI'O CTPOCHUA
L DKOJIOTMYECKHE aCIeKThl UCIOIb30BaHUS YIIICBOAOPOAHOTO ChIPhA.
L DKOHOMHUYECKHE ACIICKThI MCIKAYHAPOAHOT'O COTPYAHHUYICCTBA I10

UCITIOJIb30BAHUIO YTIIEBOJOPOJAHOTO CHIPbSI.
o Hcropust OTKpHITUS U pa3pabOTKU ra30BbIX U HEPTSHBIX MECTOPOXKICHUU B

Pocculickon ®@enepanumu.

o XuMusl yTIIeBOIOPOTHOTO ChIPhS U MOsI Oy ry1iast mpodeccus.

o YT1neBog0poHOE TOIIMBO, €r0 BUABI M Ha3HAUYCHUE.

o CuHTEeTHYECKHE KaydyKH: HCTOPHS, MHOTOOOpa3ne 1 NEPCIICKTHUBEI.

o Pe3unoTexHnyeckoe MTPOU3ZBOJACTBO U €ro poJib B HAYYHO-TEXHUYECKOM
nporpecce

o CBapo4HO€ MTPOU3BOACTBO M POJIb XUMHUH YTIICBOJAOPOIOB B HEM.

o Heptr w ee  TpaHCmOpPTHMpOBKAa KaKk  OCHOBAa  B3aWMOBBITOJHOTO

MCXKAYHAPOJHOI'0 COTPYAHUYICCTBA.

3. TemaTnueckoe MJIAHUPOBAHME

[Ipu peanuzanuu conepxanusi o0IIe00pa3oBaTEebHON y4eOHOTrO mpeameTa
«Xumusi» B mnpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOrO OOIIEro
oOpazoBaHus ¢ moyiydeHueM cpegHero oomiero obpaszoBanusi (IIIICC3) yueOnas
Harpy3ka oOydJaromuxcs coctaBiasieT — 158 wyacoB, HW3 HHX ayJauTOpHas
(oOsi3aTenbHas) Harpy3ka oOOyd4alomuxcsi, BKJIIOYas J1a0OpaTOpHBIC OMBITHl U

MpaKkTUYECKUe 3aHATUs, —158 yacos.

Buo yuebnoit pabomut KoanuecTBo 4acoB
AyIMTOpPHBIE 3AHATHS. Bceero JlaGopaTopHble, | MpaKTHYeCKHE
Copep:xanue o0yueHust
BBenenne 1
1. Opranuyeckasi XuMus 60
1.1. [Ipenmer 6 2
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OPTraHUYECKON XUMHH.
Teopus ctpoeHus
OpraHUYECKUX

COE€IMHEHUN

1.2. [IpenenbHble

YIJICBOAOPOABI

1.3. DTuieHOBBIE U
JIUEHOBBIE

YIJICBOOAOPOABI

1.4. AIIETUIIEHOBEIE

YIJICBOAOPOABI

1.5. Apomartnueckue

YIJICBOOAOPOAbL

1.6. [Ipupoausie
HCTOYHUKU

yTJICBOIOPOIOB

1.7. I'mapokcunbHbIe

COEINHEHUA

1.8. AJpaeruansl 1 KETOHEI

1.9. KapGonossie
KHUCIIOTHI U UX

IMPOU3BOAHBIC

1.10. VYrnesonasl

1.11. AMuHsbI,

AMHHOKHCJIOTBI, OCJIKH.

1.12. A3zotcoaepxariue
TETEPOLMKINYECKUE
COCIIMHCHMUS.
Hyxnennoseie

KHCJIOTBI

1.13. Buosoruuecku

AKTHUBHBIC COCAUHCHHUA

2 O0mag u

HEOPraHmieCcKkasd XuMus

97
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2.1. Xumusi — HayKa o

BCIICCTBAxX

2.2. CtpoeHue aToma

2.3. Ilepuoauueckuii
3akoH u Ilepnonnueckas
CHCTEMa XUMHUYECKUX
anemenToB /J[. U.

Menngeneena

10

2.4. CtpoeHue BellecTBa

10

2.5. JlucniepcHblie

CHCTCMBI

2.6. [Tomumepsbl

2.7. XUMUYECKUE PEAKLINH

12

2.8. PactBOpSHI

2.9.0KucIuTeNbHO-
BOCCTAHOBHUTCIIBLHBIC
pEeaKIInH.
DIIEKTPOXUMHUYECKHUE

TIPOIIECCHI

2.10. Knaccudukarus
Beuiects. [Ipocteie

BCIICCTBA

2.11.0OcHOBHBIE KJIACCHI
HEOPTaHUYECKHUX U
OPraHUYECKUX

COEIMHEHUN

14

2.12. XuMus 3JIEMEHTOB

2.13. XuMmus B )KU3HU

oO1recrBa

HUtoro

158

28

10

BHeayauTopHasi caMocTOsITeIbHAsA padoTa

IToaroroska
BBICTYILJIEHUH T10

3aJaHHBIM TCMaM,

79

37




IPOEKTa ¢
UCII0JIb30BaHUEM
UH(OPMAITMOHHBIX

TEXHOJIOTUW U JIp

JIOKJIa/I0B, pedepaTos,

9CCC, MTHANBUYAJIbHOI'O

UTOI'O

237

3.1. XapaKTepUCTHKA OCHOBHbBIX BH/JI0B YU€0HOI1 J1eITeJILHOCTH CTYJAEHTOB

Conepxanue XapakTepucTUKa OCHOBHBIX BUAOB JACATEILHOCTU CTYAEHTOB
oOy4eHUs (Ha ypoBHE YUEOHBIX JICHCTBHIN)
Baxwneiimue YMeHue naBaTh ONPEACICHUE U ONEPUPOBATH CIEAYIOLIUMHU
XUMUYECKUC XUMUYECKUMHU TIOHATUSIMU: BEILIECTBO, XUMUUYECKUHN DJIEMEHT,
TIOHSATUS aTOM, MOJIEKYJia, OTHOCUTEIbHbIC aTOMHAs U MOJIEKYJIsIpHas

MaccChl, WOH, aJJIOTPOMHS, W30TOIbI, XUMHYECKas CBS3b,
AIEKTPOOTPUIIATETLHOCTh, BAJICHTHOCTh, CTEIIEHh OKUCIICHHUS,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA O0BEM Ta3000pa3HBIX
BEIIIECTB, BEIIECTBA MOJICKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOGHHUS, PaCTBOPHI, DJJCKTPOJUT U  HEIJIEKTPOJIUT,
ANEKTPOTUTHYECKAS JTUCCOITHAITHS, OKHCITUTEIb u
BOCCTAHOBUTENb, OKUCICHUE W BOCCTAaHOBIIEHHE, TEMJIOBOM
3 deKT peakiuu, CKOPOCTh XMMUYECKOU peaKIuu, KaTalius,
XUMUYIECKOE paBHOBeECHE, YTIIE€POIHBIN CKEJIET,
byHKIMOHATBHAS TPYTIa, U30MEPHUsI, TOMOJIOTUS

OCHOBHBIE  3aKOHBI
XUMUU

DOOopMyJIMPOBAHUE 3aKOHOB COXPAHEHUS MacChl BEIIECTB U
IOCTOSTHCTBA COCTaBa BEIIECTB. YCTAHOBKA IPUYMHHO-
CJIEICTBEHHOW CBSI3M MEXKY COJIEP’)KAHUEM JTHUX 3aKOHOB U
HalMCaHUEM XUMHUUYECKUX (HOpPMYJ M YpaBHEHUU. Y CTaHOBKa
ABOJIFOIIMOHHOM CYIIIHOCTH MEHIEJICEBCKOW U COBPEMEHHOU
dbopmynpoBok nepuoandeckoro 3akona J[. 1. Menneneena.
OObsicHeHHNE (bU3UIECKOTO CMbICTIa CHMBOJIMKHU
NEePUOANYECCKONM TaOIHMIbl XUMHUYSCKHX djaeMeHTtoB /J[. H.
MenneneeBa (HOMEpPOB »JJIEMEHTa, IEpUOAA, TPYIIbI) H
yCTaHOBKa MIPUYUHHO-CJIEACTBEHHOM CBSI3U MEXTY
CTPOEHHUEM aToMa U 3aKOHOMEPHOCTAMHU HW3MEHEHHUSI CBOMCTB
AJIEMEHTOB U O0pa30BaHHBIX MMH BEIIECTB B TMEPHOJIAX U
rpymnmax. XapakTepUCTHKa JJIEMEHTOB MaJlbIX U OOJIBIIUX
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IIEpUOJO0B 110 MX NOJNOKeHMIo B Ilepnoanueckon cucreme /1.
N. Menpneneesa

OCHOBHBIE ~ TEOpHH
XUMUU

YcTaHOBKa 3aBUCHMOCTH CBOWCTB XMMHUYECKHX BEIIECTB OT
CTPOEHHS aTOMOB O0Opa3yIOIIUX UX XUMUYECKHUX DIJIEMEHTOB.
XapaKkTepUCTUKA BAKHEUIINX TUIIOB XMUMHUYECKHX CBA3EH H
OTHOCHUTEIBHOCTH 3TOU TUIIOJIOTUH. OObsicHeHUE
3aBHCUMOCTH CBOMCTB BEHIECTB OT UX COCTaBA U CTPOECHUS
KPUCTAJUIMYECKUX pemeTok. DOpMyIMpOBKa OCHOBHBIX
MOJIOKEHUN TEOPHUM DIJICKTPOIUTUYECKOM JUCCOLMALAA U
XapaKTEPUCTHKA B CBETE 3TOM TEOPHUH CBOMCTB OCHOBHBIX
KJIACCOB HEOpPraHW4YeCKuX coeauHeHui. DopMympoBKa
OCHOBHBIX IIOJIOXKEHUM TEOPUU XHUMHUYECKOTO CTPOCHUS
OPraHUYECKUX COCAMHEHUN U XAPAKTEPUCTUKA B CBETE ITOU
TEOPUH  CBOMCTB  OCHOBHBIX  KJIAaCCOB  OPraHUYECKHX
COeINHECHUN

Baxueiiue
BellleCTBa u
MaTepUabl

XapakTepucTUKa COCTaBa, CTPOEHHUS, CBOMCTB, MOJYUYCHUS U
npume- HeHus BaxHedmmx metamioB (IA u I A rpynm,
AITIOMUHUSA, JKeJie- 33, a B €CTECTBEHHO-HAy4YHOM TNpoduie u
HEKOTOPBIX d-snemMeHTOB) " 170:¢ COECIMHEHUM.
XapakTepuCTUKa COCTaBa, CTPOCHUSI, CBOMCTB, MOJYyUYEHUS U
npuMe- HeHusl BakHeimux HeMetaioB (VIII A, VIIA, VIA
rpymm, a Takxke azora u ¢ocdopa, yriepoga U KpEeMHHS,
BOJIOPOJIa) W HMX COEIAMHEHUM. XapaKTepUCTHKA COCTaBa,
CTPOCHHUSI, CBOMCTB, MOJYUEHUS U TTPUME- HEHUSI BaXKHEHIITUX
KJIACCOB YTJIEBOJIOPOJIOB (AJKAHOB, ITMKJIOAJIKAHOB, AJIKEHOB,
QIKWHOB, Aape€HOB) W WX HauOoyiee 3HAYUMBIX B
HapOAHOXO3SIMCTBEHHOM IJIaHe IIPEICTABUTEIIEH.
AHaJIOTHYHasi XapaKTEPUCTHUKA BaXKHEHIIUX MpeICTaBUTEICH
JIPYTUX KJIACCOB OPraHMYECKUX COCIUHEHHM: METaHoJia U
ATaHOJa, CJOXHBIX A(PUPOB, KUPOB, MBUI, aJbJCTHIOB
(bopmanbaeruioB u armeTaidbAeruaa), KETOHOB (aleToHa),
KapOOHOBBIX  KHCJIOT  (YKCyc-  HOW  KHUCIOTBI, IS
€CTECTBEHHOHAYYHOTO TpOodUiIs MpeaCcTaBUTe- JIeH APYTHX
KJIACCOB KHUCIIOT), MOHOCAaXapuao0B (TJIFOKO3bI), AUCAXapHUI0B
(caxapo3sbl), mojucaxapuaoB (Kpaxmajia | IEJUTIOJI03bI),
aHWJIMHA, AaMHUHOKHCIIOT, OEJIKOB, MCKYCCTBEHHBIX W
CUHTETHYECKUX BOJIOKOH, Kay4YyKOB, IJIACTMACC

XUMHUYECKUU SI3BbIK U
CUMBOJIMKA

Hcnonp3oBanne B y4eOHOM U MpodecCHOHATBHON
AESTEIbHOCTY ~ XUMHUYECKHMX TEPMHHOB U  CHMBOJIHKH.
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Ha3Banue wu3y4eHHBIX BEIIECTB [0 TPUBUAIBHOU WIH
MEXKIYHApOJAHOM HOMEHKJIAType U OTPAXKEHUE COCTaBa ATUX
COCTMHEHHUI C TMOMOIIBI0 XUMHUECKuX (opmyi. OTpaxeHue
XUMHYECKUX TIPOLIECCOB C MTOMOIIBI0 YPABHEHUN XUMHUYECKUX
peakumii Xumuueckue peakiuu OOBbICHEHHE CYIIHOCTHU
XxuMudeckux npoueccoB. Kiaccuduxanus

peaKuHﬁ IO pas3JMYHbIM IIpU3HAKaAM: YHUCIY H COCTABY

XUMHUYCCKHUX

MPOAYKTOB U PEareHTOB, TEIIOBOMY 3 (EKTy, HapaBICHUIO,

daze,
OKHCIICHHSI JIEMEHTOB, OOpa3yroIUX BEIIECTBAa. Y CTAaHOBKA

HAJIMYUIO KAaTAJIM3aTOpa, MW3MEHEHUIO CTEIECHEU
MPU3HAKOB OOIIET0 M Pa3IMYHOTO B TUIIOJOTHUU PEAKITUH JIJIst
HEOpraHWYeCKO W opraHudeckoil xumuu. Kiaccudukarms
BEIIECTB M IMPOLECCOB € TOYKU 3PECHUS OKHUCIICHUS-
CocraBieHUE ypaBHEHUM peaKUUd C

IIOMOIBKO MCTOJZA JJICKTPOHHOI'O OanaHca.

BOCCTAHOBJICHUS.
OO0bscHeHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIINH M TOJIOKCHUS
XUMHUYECKOTO PABHOBECHS OT PA3IUIHBIX (haKTOPOB

XUMUYECKHUI BrinosiHeHHE  XUMUYECKOTO HAKCHEPUMEHTa B  IOJTHOM

HKCIIEPUMEHT COOTBETCTBUM ¢ TpaBwiamu Oe3omnacHocTu. HaOmonenue,
dukcanss W ONMCAHUE  PE3yJbTAaTOB  IMPOBEICHHOTO
AKCIIEPUMEHTA

XuMHUeCcKast [IpoBeneHne  caMOCTOSITENIBHOTO  MOWCKA ~ XUMHYECKOU

uHpopmanus uH(pOpMAIIMK C HCHOJIb30BAHUEM PA3JIUYHBIX HCTOYHUKOB
(Hay4HO-TIONYJISIPHBIX U3AaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB Uurtepuera). Vcnonb3oBaHHE KOMITBIOTEPHBIX
TEXHOJIOTUN is 0O0pabOTKM W Tepenadyd XUMHUYECKON
uH(bOpMAIH U €€ MPEJCTaBICHUS B Pa3INYHBIX (hopMax

Pacuetsl nmo | YcTaHOBKa  3aBUCHUMOCTH  MEXJIY  KaueCTBEHHOW U

XUMHUYECKUM KOJMYECTBEHHOM CTOPOHAMU XUMHUYECKUX OOBEKTOB W

bopmynam U | IPOIIECCOB.

YpaBHEHUSIM Pemenne pacdeTHBIX 3amad MO XUMHUYECKUM (GopMyiaMm U
ypaBHEHUSIM

[IpodunbHOE 1 OObsicHEHHE XHUMHYECKUX SIBJICHUH, TMPOUCXOIANINX B

npodeccuoHaNbHO npupoae, ObITy u Ha mnpousBojcTBe. OmnpeneneHue

3HAYUMOE BO3MOXKHOCTEN IIPOTEKAHUsI XUMHUUYECKUX [PEBPALLCHUN B

coJiepKaHue paznuuHbix ycioBuax. CoOnofeHre MpaBUil 3KOJOTUYECKU

rpaMOTHOTO TIOBEICHUA B OKpyxawuiend cpene. OlneHka
BIIMSHUSL XUMUYECKOTO 3arpsi3HEHUs] OKPY KaroUled cpeabl Ha

OpraHu3M apyrue

YCJIOBCKA u KHNBBIC OpTraHU3MBI.
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Cobmoenue mpaBusl 6€30MaCHOTO OOpalIeHHs] C TOPIOYUMHU
" TOKCHYHBIMU BEIIECTBAMU, 1a00paTOPHBIM
obopynoBanueMm.  [lonrotoBka  pacTBOpPOB  3aJaHHOU
KOHIICHTpPAallMU B OBITY W Ha MPOW3BOICTBE. Kpurhueckas
OLICHKa  JIOCTOBEPHOCTH  XHMHUYECKOW  WHQOpMAIHH,
MIOCTYTAOIICH U3 Pa3HBIX UCTOYHUKOB

4. YueOHO-MeTOAHUYECKOE H MATEPHAJIbHO-TEXHHYECKOE 00ecneueHue

IPporpaMmmMabl V‘IeﬁHOFO npeamMera «XuMHD)

OcBoeHUE MporpaMMbl y4eOHOro mnpeaMmera «XHUMHS» B MpodeccroHaIbHOM
o0pa3oBaTeNbHOM OpraHu3aliM, pealu3yroled o0pa3oBaTeIbHYI0 MPOrpPaMMy
cpea”ero oomero oOpazoBanust B mpeaenax ocBoeHust OIIOII CIIO na Oase
OCHOBHOT'0 00I1eTr0 00pa30BaHUs MPOXOJUT B KaOMHETEe XUMHUM C JlabopaTopueil u
7a00paHTCKOM KOMHATOM, B KOTOPOM UMEETCSI BOBMOKHOCTh 00€CIEUUTh CBOOOTHBIN
noctyn B HMHTepHeT BO Bpemsi ydeOHOro 3aHSATHS U B IEPUOJ BHEy4YeOHOMU
JESTEIIBHOCTH 00yYaroIuXcsl.

[Tomemienne  kabuHeta  yAoBieTBopsieT  TpeboBaHusiM  CaHuMTapHO-
snuAeMuoIornueckux TmpaBuia u HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAILIEHO TUIIOBBIM 000PYJOBaHUEM, YKAa3aHHBIM B HACTOSALIUX TPEOOBAHUSAX, B TOM
YUCJ€e CHEUUATM3UPOBAHHON y4eOHOW MeOenblo M CpeAcTBaMU  OOy4YeHHS,
JIOCTATOYHBIMH JIJISl BBITIOJTHEHUS TPEOOBAHMI K YPOBHIO MOATOTOBKHA 00YYAIOIIUXCSI.

B xabunete umeercst MyIbTUMEIUMHOE 000PYI0BaHHUE, TOCPEICTBOM KOTOPOTO
y4aCTHUKH 00pa30BaTeNIbHOTO MpoIiecca MPOCMaTPUBAIOT BU3YAIbHYIO HH(OPMALIUIO
0 XMMHH, CO3JAI0T MPE3EHTAIlMH, BUIEOMATePHAIIbI U T. II.

B cocraB y4eOHO-METOIMYECKOr0 U MATEepUaTbHO-TEXHUYECKOTO OCHAIICHMS
KaOWHEeTa XMMHUU BXOJISAT:

* MHOTO(YHKIIMOHAJIbHBIA KOMILJIEKC MPENoAaBaTes;

* HaTypaJbHbIE OOBEKTBHI, MOJEIU, MPUOOPHI W HAOOPHI I TMOCTAHOBKHU
JEMOHCTPALIMOHHOTO M YYEHUYECKOTO IKCIIEPUMEHTA;

* MEYaTHbIE U DKPAHHO-3BYKOBBIE CpEJICTBA OOYUEHHS; ® CPEACTBA HOBBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH;

* PCAKTHUBBI,
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* TEpeYHU OCHOBHOM U JIOMOJHUTENbHOM ydeOHOW JuTeparypbl;
BCIIOMOTaTeJIbHOE 000PYA0BaHUE U HHCTPYKIIUH;

* OMOMMOTEeYHBIN (POHST.

B 6ubnmoreunbiit poHT BXOIAT YUEOHUKH U YU4€OHO-METOAUICCKUE KOMIUICKTHI
(VMK), pexkoMeHJOBaHHbIE WM  JOMYIICHHBbIC JJI1  HWCIOJL30BaHUA B
npodeccuoHaTbHBIX 00pa3oBaTeNbHBIX OpraHM3aIusX, pean3yIoux
o0pa3zoBaTeIbHYIO POrpaMMy CpeHero odiero oopa3oBaHus B Mpejeaax 0CBOCHUS
OIIOII CIIO Ha 6a3e 0OCHOBHOIO 00IIEro 00pa30BaHUsl.

bubanoreunsrii bon JIONOJHEH XUMHUYECKOUN SHIUKIIONEIUEH,
CIIpaBOYHUKAMU, KHUTAMH JIJIS YTCHHS 110 XUMUH.

B mpomecce ocBoeHHS MporpaMMbl y4eOHOTO TpeaMeTa «XUMHUS» CTYICHTHI
HMEIOT BO3MOXKHOCTBH JIOCTyIla K 3JIEKTPOHHBIM YYe€OHBIM MaTepHuanaMm I0 XHUMHH,
UMCIOIUMCSIT B CBOOOJHOM JIOCTyre B ceTd VHTepHeT (AJIeKTPOHHBIM KHHUTaM,

paKkTUKyMaMm, TectaM, matepranam EI'D u ap.).
[Iucemo MunucrepcTBa oOpa3zoBanusg M Hayku P® ot 24.11.2011 Ne MJI-
1552/03 «O6 ocHaiennn o011e00pa3oBaTeNbHBIX YUPEKACHUN YIeOHBIM U y4eOHO-

71a060paTOPHBIM 000PYOBAHUEM).

5. PexkoMeHayveMas JUTepaTypa

Jloist cTy1eHToB

1. Iaopuenssa  O.C., OctpoymoB W.I. Xumusa s mnpodeccuit u
CHELMATBHOCTEH TEXHUYECKOro Npouis: y4eOHUK A CTYyA. YUPEKICHHUM cpen.
npod. obpazoBanus. — M., 2017.

2. [Ma6puensa O.C., OctpoymoB U.I'., Octpoymona E.E. u np. Xumus nns
npodeccuil U crerualIbHOCTENH €CTECTBEHHO-HAYUYHOTO TPOQMIIs: Y4eOHUK IS CTYI.
yupexaeHuil cpell. npod. oopazoBanus. — M., 2017.

3. Iabpuenssa  O.C., OctpoymoB W.I'. Xumusa s mnpodeccuit u
CHEIUATbHOCTEH COLMAIBHO- HSKOHOMHYECKOTO W TyMaHUTapHOro mpoduiie:

y4eOHUK AJIs CTY[. YUpexACHUU cpell. mpod. odpazoBanusa. — M., 2017.
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4, [Ma6puensa O.C., OctpoymoB WN.I'., CnaaxoB C.A., Jlopodeera H.M.
[IpakTtukym: y4eb. mocoOue st CTyA. yupexaeHuil cpen. npod. oOpazoBaHus. —
M., 2017.

S. ["a6puensn O.C., OctpoymoB N.I'., CnaakoB C.A. Xumusi: nocodue ais
noarotoBkn kK EI'D: yueb. mocobue s cTyd. ydpexaeHud cpern. mpod.
obOpazoBanus. — M., 2017.

6. ["abpuensn O.C., JIpicoa I'.I'. Xumus. Tectsl, 3a1aun U ynpaxxHEHUS:
y4e0. mocodue A CTyA. yapexacHui cpe. mpod. oopazoBanms. — M., 2017.

7. Epoxun IO.M., Kosanesa W.b. Xumus mgia mnpodeccuit u
CHEIUATBHOCTEH TEXHUYECKOTO M €CTECTBEHHO-HAYYHOrO MpOQuUiIeH: YU4eOHHUK s
CTY. YUpEXKIeHu cpen. npod. odpazoanus. — M., 2016.

8. Epoxun FO.M. Xumust: 3aiauu u ynpakHeHus: y4eo. mocooue ass CTy .
yupexaeHuil cpe. npod. ooOpazoBanus. — M., 2016.

Q. Epoxun FO.M. COopHUK TECTOBBIX 3aJaHHI MO XUMHH: y4eO. rmocodue
JUTSL CTYJI. YUPEXKIEHUN cpe. pod. oopazoBanus. — M., 2016.

10. Epoxun IO.M., Koanesa W.b. Xumus gusa npodeccuii u
CHEIUATBHOCTeH TEXHUYECKOTO MpOPMiIsi. DIEKTPOHHBIH y4eOHO-METOIUYECKUMA
KoMmIniekc. — M., 2016.

11. CnagxoB C. A., OctpoymoB W.I'., I'abpuensn O.C., JlykbssHoBa H.H.
Xumus i Tpodeccuii U CIeUaabHOCTEH TEXHUYSCKOT0 MpodriIst. DIESKTPOHHOE
MPUJIOKEHHUE (IJIEKTPOHHOE y4eOHOE W3JaHue) JUIs CTYA. YUPESKIACHUN cpel. npod.
obpazoBanusg. — M., 2018.

s npennogaBartesist

1)  ®enepanpublii 3akoH oT 29.11.2012 Ne 273-®d3 «O06 obOpa3oBaHuU B
Poccuiickon @enepauum».

2)  Ilpuxa3z MunucrepcTBa oOpa3oBanus u Hayku P® ot 17.05.2012 Ne 413
«O0 yTBepxkaeHUU (eaepaibHOTO roCyIapCTBEHHOT0 00pa30BaTEIBLHOIO CTaHAapTa
cpeaHero (IOJTHOro) o0IIero oopa3oBaHusD».

3) IIpuka3 MunucrepcTBa oOpazoBanus U Hayku P® or 29.12.2014 Ne

1645 «O BHecenuun u3menenuit B [Ipukaz MunucrepctBa oopasoBanus u Hayku PO
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or 17.05.2012 Ne 413 “O6 ytBepxkneann ¢eaepasTbHOTO TOCYAapCTBEHHOTO
00pa3oBaTEILHOIO CTaHAapTa CpeHEero (IMOJHOTO) 001Iero o0pa3oBaHus’ ».

4)  Ilucemo [lemapramMeHTa TOCYAAapCTBEHHOW TMONUTHKH B  cdepe
noAroToBku padouux kajapoB u IO Muno6pnayku Poccum ot 17.03.2015 Ne 06-
259 «PexkoMeHmanuy Mo OpraHU3aIH MMOJYYCHHS CPEIHETo 00IIero oopa3oBaHus B
npefenax OCBOEHHS 00pa3oBaTENbHBIX MPOrPaMM CPETHETO MPOQPECCHOHATHHOTO
oOpazoBaHus Ha 0a3e OCHOBHOrO OOIIEro oOpa3oBaHUsA C YYETOM TpeOOBaHMIA
denepanbHBIX TOCYNAPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U TMOJIy4aeMou
npodeccuu WM CHeUalIbHOCTH CPEIHETO MPO(ECCHOHATIBHOTO 00Pa30BAHUSDY.

5) [Nabpuensa O.C., Jlbicoa ['.I'. Xumusi: kHUra s mperojaBaTes:
y4e0.-meTo1. mocobue. — M., 2018.

6) Taopuensa O.C. u ap. Xumus ans npodeccuil M cHenHUaIbHOCTEH
TEXHUYECKOTO NpOoduiis (3IEKTPOHHOE NPUIIOKEHHE).

HNuTepHer-pecypcesnl

www.pvg.mK.ru (omumnuana «ITokopu BopoObeBbI ropsD»).
www.hemi.wallst.ru (OGpa3oBaTeNIbHBIN CAUT IS IKOJIBHUKOB « XUMHSI» ).
www.alhimikov.net (OOpa3zoBaTenbHbIi CAUT M5 IKOJIBHUKOB).
www.chem.msu.su (DJeKTpoHHas OMOIMOTEKA 10 XUMHUH ).

Www.enauki.ru (nHTepHeT-u3nanue s yunrenei « ECTeCTBeHHbIe HayKm»).
www.1september.ru (meToauueckas razera «IlepBoe CEHTAOP»).
www.hvsh.ru (kypHaim «XuMUs B IIKOJIE).

www.hij.ru (kypHan « XuMUS ¥ )KU3HBY ).

www.chemistry-chemists.com (3J€KTPOHHBIH KYPHAT « XUMUKH ¥ XHUMHUSD» ).

CamMmocTosiTeJILHAA Pad0Ta CTYICHTOB

HaumenoBanue temsl ConepxaHue 1 HOMep KomnuectBo | dopma KOHTPOJIA
(pazgena) CaMOCTOSITEIIEHON paOOThI 4acoB
BBenenune CamocTosTenbHas paboTa 1 3ammra
ctyaeHtoB Ne 1: Mpe3eHTaIul

Bxnan B HayKy y4eHbIX -
XUMHUKOB

Tema OcHOBHBIE Ne2 PacuetHble 3a1aun Ha 2 Bri6opounas
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IIOHATHUA U 3aKOHBI
XHUMMHU.

HAXOXKJICHUE
OTHOCHUTEJIbHOU
MOJICKYJISIPHOM MACCHlI,
ONpENICIICHUE MAaCCOBOM
JOJIA XUMHYECKUX
3JIEMEHTOB B CJIOKHOM
BEILIECTBE.

Tema. Ilepuonnueckuit
3aKOH U MEPUOUYECKAs
CUCTEMa  XHMHYECKHX
ane-menroB . W
Menpeneena.

Ne3 DnexTpoHHbIE U
rpaduueckue GopMyIibl
aTOMOB

Ne4 Nsmenenune
METAJITMYECKUX U
HEMETAJUIMYECKHUX CBOUCTB
AJIEMEHTOB

Ne5 Xapakrepuctuka
AJIeMeHTa

MpOBEpKA
TeTpaaeH

Tewma. Ctpoenue
BEIIECTBA.

Ne6 Tumnsl XuMHUECKOMN
CBSI3U BEIIECTB,
VCTIOJIb3YEMBIC B ITUIIE
YeJOBEKOM

Neo7 3aBHCHMOCTH CBOIICTB
BCIIICCTB OT THUIIA
KPUCTAJIINYECKON
pEIIEeTKH, X
HCIIOJIb30BaHNE B MUILICBOM
MPOMBIIIJIEHHOCTH

No8 ArperatHbie COCTOSIHUS
BelecTB. UucThIE BelllecTBa
u cMmecu. VX npumeHnenue

No9JTucniepcHbIE CUCTEMBI,
CBOWCTBA NPUMEHEHUE B
MUIIEBOM
MPOMBIIIJIEHHOCTH

Tect
3ammra
MPE3CHTAUN U
COOOIICHUIHA
Bri6opounas
poBepKa
TeTpaneun

Tewma. Boga. PactBopsl.
DJIEKTPOJIUTUYECKAS
JTUCCOIMAIINSI

Ne10 Onpenenenue u
HOPMBI Ka4eCTBA MUTHEBOU
BOJIbI

Nell Pemenue 3amau
«KoHIIEHTpay BEemecTB»

Nel12 CocraBiienue

Tect
3ammra
MPE3CHTAlUN U
COOOIICHUIHA
Bri6opounas
poBepKa

45




XUMUYECKUX YPAaBHEHUH B TeTpajen

MOJIEKYJIIPHO-UOHHOM BHUJIE Cam.pabora

Nel3 CocraBnenue

XUMUYECKUX YPAaBHEHUI B

MOJIEKYJIIPHO-HOHHOM BHU/IE

Nel4 Pemenue 3amau ¢

HCTIOJIb30BaHUEM

KOHIIEHTpaIuu

Nel5 Hanucarts ypaBHEHUS

XUMUYECKUX PEaKIUil B

MOJIEKYJISIPHO-MOHHOM

BU/JIE, XapaKTEpU3YIOLIUE

CBOWCTBA KHACIIOT

Nel6 TexHuka

0€30IacCHOCTH MPU PadOTE C Tect

KHCJIOTAaMH U OCHOBaHUSAMU 3ammuTa

Nel7 Ucnonp3oBanue MPE3CHTAlUN U
Tema Knaccuduxanms . .

KHUCJIOT, COJIEH U COOOIICHUHI
HEOPTaHUYECKUX .

. OCHOBaHHi1 B OBITY, Bri6opounas

BEILIECTB U UX CBOMCTBA

TEXHUKE Pa3TUYHBIX BUAAX poBepKa

IIPOMBILIJIEHHOCTH TeTpajen

Ne18 Hanucatb ypaBHEHUS Cam.paborta

XAMUYECKUX PEAKIHNH B

MOJIEKYISIPHO-UOHHOM

BU/JIE, XapaKTepU3yIOLIUe

CBOMCTBa aM(POTEPHBIX

COeIMHEHNH

Ne19 I'maponus conen
Tewma. Xumunueckue | Ne20PaznuyHbie TUIIBI Tecr
peakiuu XUMUYECKUX pPEeaKlnii Ha 3amuTa

IPOU3BOJICTBE U B OBITY npe3eHTaIui 1

Ne21 BuptyanbHoe COOOIIIEHUM

MOJICTTUPOBAHUE BribopouHast

XUMHUYECKHUX MPOIIECCOB poBepKa

Ne22 Dnexrponus, ero TeTpaaen

MPaKTUYECKOE TPUMEHEHUE Cam.pabora
Tema. Mertamwter  u | Ne23McTopus nosryueHus u Tect
HEMETaJlIbI IPUMEHEHHUE METAJIOB 3amuTa

No24 BnusiHue MeTajuioB Ha [IpE3EHTAalUH,
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OpraHu3M 4YCJIOBCKa

No25 Onpenenenue
COJIep>KaHusl METAIIJIOB B
TTUIIIE

Ne26 HcTopust nomyueHust
U IPUMEHEHNE METAILJIOB

Ne27 nepTHBIE MIIN
0J1aropoHBIC Ta3HI.

No28 Poxkparomme cojm —
rajorensl. Mcropus
IIIBEJICKOUN CIIMYKH.

Ne29 Koppo3zus meramnos

MIPOCKTOB H
COOOIIIEHUM
Bri6opounas
MpoBepKa
TETpaJeu
Cam.pabota

Paznen 2.
OPI'AHNYECKAZ
XUMMUS

Tewma. OcHOBHBIC
MOHATUS W TEOopus
CTPOEHHUS

Ne30 Hcropus
BO3HUKHOBEHUS U Pa3BUTHS
OpraHU4eCKON XUMUHU.

Ne31 JKusup n
eaTeIbHOCTh A. M.
bytneposa.

Tect
3ammra

OpPTaHUYCCKUX Butanmsm u ero kpax. .
. pe3eHTalui u
COEMHEHUM Ponp oTeuecTBEHHBIX .
COOOIIICHMI
YYEHBIX B CTAHOBJICHUH U
. Bri6opounas
Pa3BUTHH MUPOBOM
" poBepKa
OpraHUYEeCKON XUMUHU. .
TeTpajen
Ne32 CoBpeMeHHbIE P
Cam.pabota
peACTaBICHUS O TEOPUU
XUMUYECKOTO CTPOCHUS
Ne33 Hanucats nzomepsl u
Ha3BaTh UX IO
HOMEHKJIAType
Tema. YrneBonopoasl u | Ne340OcymiecTBUTh Tect
170 NPUPOIHBIC | TPEBPAICHHE 3amuTa
WCTOYHHUKH Ne35Pemenue 3aga4 Ha MPE3CHTALUMN U
BBIBOJ MOJIEKYJISIPHOM COOOIIEHUI
dbopmy bl Bri6opounast
No36Pemienue 3a1au Ha MpoBEpKa
PAKTUICCKUN BBIXOJT U TeTpaaeu
IpUMecH Cam.pabora

No37 OcyiiecTBUTH
MIpEeBpaIllcHHUE
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Ne38IIpoekTsi: [Ipuponnbie
HCTOYHUKHU yTIEBOJOPOIOB

Ne39IIpoexrsr: IIpuponusie
UCTOYHHUKH YTJIEBOJAOPOIOB

Ne4(OmonroroBka K
KOHTPOJILHOM padoTe

Tema 3. | Ne41Bnusnaue ankoromis Ha Tect
Kucnoponocoaep:xaiue | opraHu3M 4eJoBeKa 3amuTa
OPTraHUYECKUe No4?2 Wcnosib3oBaHue MPE3EHTALUN U
COCIMHEHHUS KapOOHOBBIX KUCJIOT, COOOIICHMI
3(UpOB, )KUPOB Bri6opounas
Ne43 COanancupoBanue HpOBepKfl
MUTaHUE TeTpajen
Ne44 OcymecTBUTh Cam.pabora
MIpeBpaIlcHNUE
Ne45 Pemenue pacueTHbIX
3a/a4y
Ne46¢cpaBHuTenbHas
XapaKTEPUCTHKA
YTJIEBOJIOB, UX POJIb JIJIsI
YKUBBIX OPTaHU3MOB
Tema 4. | Ne47Ponb GenKkoB u Tect
A3oTconepiKaliue HYKJIEMHOBBIX KHCJIOT IS 3amura
OpraHn4Y€eCcKue KUBBIX OPTaHU3MOB pe3eHTalui 1
COETUHEHMUS Ned48 OcobennocTu cO00IIeHU I
00pabOTKHOEIIKOB U Bri6opounast
HYKJIEUHOBBIX KUCJIOT TIPU poBepKa
IPUTOTOBJICHUH TTHTITA TeTpajen
Ne49 Tlpumenenue Cam.pabota
HOJIUMEPOB B OBITY,
TEXHUKE,
MPOMBIILIEHHOCTH

No50 Pemenne 3amau Bcex
THUIIOB

No51 Pemenue 3agay Bcex
THUTIOB

No52 -54IToaroroBka K
dK3aMEHY
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