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1. [losicHUTEABLHAA 3aANUCKA

Pabouast mporpamma 00111€00pa3oBaTEIbHOTO y4eOHOro mpeaMera «XuMHUs
npeaHa3HayeHa JUIs W3YYEeHHS XUMHUU B TMPOQPECCHOHANBHBIX 00pa3oBaTelbHBIX
opranmzanusx CIIO, peanusyromux 00pa30BaTENbHYI0 MPOrpaMMy CPEIHETO
oOmero oOpa3oBaHus B Tpefeliax OCBOCHHMS OCHOBHOM mpodeccnoHanbHOU
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, MPEABSIBISAEMBIX K CTPYKTYpE, COACPKaHHUIO U pe3yJibTaTaM
OCBOCHHUS YueOHOro mpeamera «XHUMHUS», B COOTBETCTBHM ¢ PexoMeHmanusiMu 1o
OpraHM3alMd TOJY4YeHUs CpeAHero oOmero oOpa3oBaHUs B IIpeleiax OCBOEHUS
0o0pa3zoBaTEIbHBIX MPOTrpaMM CpeHEro MpodeCCUOHAIBHOTO 00pa3oBaHusl Ha 0ase
OCHOBHOIO  oOmiero oOpa3oBaHusi € y4yeToM TpeOOBaHUW  (peAepabHbIX
rOCyJapCTBEHHBIX O00pa30BaTENbHBIX CTAHJAPTOB M MOJIYYaE€MOM CHEIUATbHOCTU
CpPEeIHETO po¢heCCUOHAIBHOTO 00pa3oBaHUs (muceMo JlenapTtameHnTa
roCyJapCTBEHHOW TMOJMUTUKKH B cdepe NoArotoBku padoumx kaapo u JI1O
Munob6pHayku Poccuu ot 17.03.2015 Ne 06-259).

CopepskaHue mporpamMmbl «XMMHUs» HANpPaBJICHO HAa JOCTUXKEHHUE CIIETYIOUINX
L(ETICH:

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

* popMupoBaHUE y 00yYAIOMINXCS [IEITOCTHOTO MPECTABICHUS O MUPE W POJIU
XUMHUHM B CO3JIaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHPA; YMEHUS
OOBSACHATh OOBEKTHI M MPOIECCHI OKPYXKAIOMICH HACHCTBUTEIHHOCTU: MPHUPOIHOM,
COLMANbHOM, KYyJIbTYPHOM, TEXHUYECKOM CpPEIbl, — MCHOJB3YS JJISI 3TOTO
XUMUYECKUE 3HAHUS;

* pa3BUTHE y OOYYAIOMIMXCS YMEHUI pa3nuyaTh (DAKThl ¥ OLICHKH, CPAaBHUBATH
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, HWMEIOIIUX YHHUBEpPCAIHLHOE
3HAYeHWE ISl Pa3IUYHBIX BUJOB JIEATEIBHOCTH (HABBIKOB pEIICHHS MPOOIeM,
OPUHATUS  pEIlIeHWH, TOMCKa, aHaiau3a MW 00paboTku  WHGOpMAINH,
KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB M3MEPEHHH, COTPYJHUYECTBA, OE€30MMACHOIO
oOpallleHus C BEeIIeCTBAMHU B TIOBCETHEBHOM JKU3HMU).

B pabouyro mnporpaMMmy BKJIIOYEHO COJIep)KaHWE, HaNpaBJICHHOE Ha
dbopMupoOBaHHE Yy CTYJCHTOB KOMIETCHIIMNA, HEOOXOAMMBIX MJisi KadyeCTBEHHOTO
ocBoenusi OITOIT CIIO na 6a3e ocHOBHOro 0O0IEro oOpa3oBaHUs C TMOJYyYECHHUEM
cpenHero ooOmero 00pa3oBaHUs; MPOrPAaMMbl MOJATOTOBKH KBaJTU(DUIIMPOBAHHBIX
pabounx, CiIyXamuxX, MPOTpamMMbl TOATOTOBKH CHEIHAIMCTOB CpPETHETO 3BEHA
(IITIKPC, [IICC3).

[Iporpamma yueOHOro npeamera « XUMHs» SBISIETCS OCHOBOM ISl pa3pabOTKU
pabounx mporpamMMm, B  KOTOpbIX MpodeccuoHalibHbie  00pa30oBaTEIbHbBIC
OpraHu3aliy, peaM3yIole o00pa30BaTeIbHYI0 MpPOrpaMMy CpEIHEro oOIIero
obOpazoBanus B mpenenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOrO OOIIEro
o0Opa3oBaHMsl, YTOUHSIOT COJEp’KaHUE Y4eOHOro marepuasna, MOCJIeJOBaTeIbHOCTD
€ro HW3Yy4YeHHs, pachpelesicHue YydeOHbIX 4YacoB, TEMaTUKy pedepaToB, BUIBI
CaMOCTOSATENBHBIX ~ pabdoT, yYHMTHIBas  CHCIUPUKY TMpOrpaMM  IOATOTOBKHU
KBATM(PUITUPOBAHHBIX pab0OYMX, CIYXKAlIUX M CIEIHAIUCTOB CPEAHEr0 3BEHA,
ocBanMBaeMoM Npodeccun Uiu CenuagIbHOCTH.

[Iporpamma  MOXET  HCHOJB30BAThCS  JAPYTUMU  TPOodecCHOHATHLHBIMU
00pa30BaTeIbLHBIMU OPTAaHU3AIUSIMU, PEATH3YIONTUMHU 00pa30BaTEIbHYIO TPOTPAMMY
cpeadero oo6mero oOpazoBanust B mpeaenax ocBoeHust OIIOII CIIO na 06aze

ocHoBHOTO 001Iero odpazoanus (IITIKPC, ITITICC3).

1.1. O01IIas XapaKTEePUCTHKA VIEOHOIr0 NPeaMeTa «XUMHUS)

XUMHST — 3TO HayKa O BEIIECTBAaX, UX COCTABE U CTPOCHUHU, CBOMCTBAX U
MPEBpAIICHUSIX, 3HAYEHUH XUMHUYECKMX BEIIIECTB, MATEpUAJIOB U TMPOIECCOB B

HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA.



Copmepxxanne  oOmieoOpa3oBaTenbHOW — ydyeOHOro  mpenMera  «XHUMHUS»
HaIpaBJIeHO HA YCBOCHHME OOYYalOIMMHUCS OCHOBHBIX MOHSITHM, 3aKOHOB U TEOPUI
XUMUH; OBJIAJICHUEC YMCHUSIMH HaONIOaTh XUMUYECKHUE SIBIICHUS, TPOBOAWTH
XUMHUYECKUN IKCIIEPUMEHT, MTPOU3BOAUTH PACUEThl HA OCHOBE XUMHUUYECKHUX (PopMmyl
BEILECTB U YPABHEHUIN XUMHUECKUX PEAKIIHI.

B mpouiecce uzydenuss XuMun y 00y4aronInxcs pa3BUBAIOTCS MMO3HABATEIbHbBIE
WHTEPEChl U HHTEJUIEKTYaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaAMOCTOSITEIBHOM
MPUOOPETEHMS 3HAHUH M0 XMMHU B COOTBETCTBHHM C BO3HUKAIOIIMMH XKU3HCHHBIMU
npoOsjemMaMu, BOCIUTHIBAETCS OEpeXKHOE OTHOIICHUS K MPHUpOAE, IOHMMAaHHE
3I0POBOTO 00pa3a KU3HHU, HEOOXOJUMOCTH TPEAYIPEKICHUS SIBJICHUN, HAHOCSIINX
Bpell 3J0pPOBBI0 M OKpyXkarwmen cpeae. OHM OCBaMBAaKOT IPUEMBI I'PAMOTHOTIO,
0€30MacHOr0 UCIMOIb30BAHUS XUMUYECKUX BEIIECTB U MAaTEPUAIOB, TPUMEHSIEMBIX B
OBITY, CEIbCKOM XO3SIIICTBE M HA TIPOU3BOICTBE.

[Ipu cTpyKTypupOBaHUM COJAEpKaHUS O0OIIE00pa30BaTEIbHON  y4eOHOro
npeaMeTa Juisi MpoeCCUOHAIBHBIX 00pa30BaTEbHBIX OPraHU3aIii, peaTn3yoNuX
o0pazoBaTeIbHYI0 MIpOrpaMMy cpeHero ooiiero oopa3oBaHusl B Mpejiesiax OCBOSHUS
OIIOIT CIIO Ha 6a3e OCHOBHOTO 0011IeT0 00pa30BaHUsl, YUUTHIBAIACh OOBEKTUBHAS
pealbHOCTh — HEOOJBIIOW O0BEM YacoB, OTIYIICHHBIX HAa U3YYCHHUE XUMUU H
CTpEMJICHHE MaKCHUMaJlbHO COOTBETCTBOBATH WJESM DPa3BUBAIONIETO OOyYEHUSI.
[ToaToMy TeopeTHUecKue BOMPOCHl MAKCHUMAJIbHO CMEIICHBI K Hadally HU3y4YeHUs
y4eOHOro TmpeaMeTra, C TeM YTOObl MOCHeAyrouuid ¢(akTUYeCKUuil Marepuan
paccMaTpHBasICs HA OCHOBE M3YUYEHHBIX TCOPHUH.

Peanuzanmsi MeqyKTUBHOTO TIOAXOJa K M3YYEHUIO XUMHHU CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTHYECKHX OIEpalMii MBINIJICHUS, KaK aHajdu3 W CHHTE3,
0000IIeHne ¥ KOHKpPETH3alusi, CpaBHEHWE W AaHAJOTHUs, CHUCTEMaTu3alus u
KJaccuduKaiuys u Jip.

N3yuenne XumMuu B MPpOGeCcCHOHATBHBIX 00pa30BaTEIIBHBIX OPTraHU3aIUsX,
peanu3yronmx o0pa3oBaTEIbHYI0 MPOTrpaMMy CpeIHEro oO0Iero ooOpa3oBaHHsS B
npeaenax ocoeHuss OITOII CIIO na 6a3ze OCHOBHOTO 0OIIEro 0Opa3oBaHUs, UMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT MPOQHII MPOPECCHOHANTBHOIO 00pa30BaHusl.

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



U3Y4YCHUE OTIEIBHBIX TEM TMPOTPaMMbl, TITyOWHE WX OCBOCHHUS OOYYaIOIUMUCH,
o0beMe M  XapakTepe TMpaKTHUYECKUMX  3aHATHUH, BHUAAX  BHEAYJAUTOPHOU
CaMOCTOATENBHON pabOTHI CTYIEHTOB.

[Tpu OCBOCHUU npodeccuii CIIO u CIICLIUATIbLHOCTEN CIIO
€CTECTBEHHOHAYyYHOTO  mpoduis npodecCHOHATBHOTO  O0pa3oBaHUsS  XUMUS
nzyuvaercsi Ha OazoBom ypoBHe PI'OC cpennero oOiero oOpa3oBaHus, MOpU
ocoennn mnpodeccuid CIIO u cnemumansHocteir CIIO TexHudeckoro mnpodus
npodeccuoHanbHOr0 00pa30BaHUS XUMHS H3ydaeTcss Ooiyiee yriyOJeHHO Kak
podUIBLHTO Y4eOHOTO MpeIMeTa.

[Ipu ocBoenun mpodeccuit CIIO u cneumanbHoctedt CIIO  conumanbHO-
SKOHOMHYECKOTO Tpoduisi, crnenuanbHocTed CIIO rymanuTapHoro mnpoduis
paccMaTpuBaeTCs XMMHYECKUN KOMIIOHEHT €CTECTBEHHO-HAYyYHOTO O0pa3oBaHUs B
npenenax M3ydeHuss y4yeOHOro nmnpeamera «XuMUsS» MPEAMETHOW  00nacTu
«EctectBennbie Haykn» OI'OC cpegnero o01iero o0opazoBaHusl.

Crneunduka wu3ydeHHs XUMHM TP OBJIAJCHUM  TpodeccusMu |
CHEUATBHOCTAMM TEXHUYECKOTO MNpoduisi OTpaxkeHa B KaXIOM TeMe paszzena
«Conepxanue yueOHoro npeamera» B pyopuke «I[Ipodunbabie u nmpodeccruoHaaIbHO
3HAUMMBbIE JJIEMEHThl  COJEPXKAHMs». OTOT KOMIIOHEHT pealu3yercs TNpu
WHIUBUYyaJIbHOM CaMOCTOSITENIbHOM paboTe oOyuwaromuxcs (Hanmucanuu pedepaTos,
MOJIFOTOBKE COOOIIEHUH, 3aIUTE TPOEKTOB), B Mpoliecce yueOHON AesITeIbHOCTH MO
PYKOBOJICTBOM TMpenojaBareiisi (BBIIOJHEHUM XHMHUYECKOTO SKCIEpUMEHTa —
7a00paTOPHBIX  OMBITOB U TPAKTUYECKUX  paboT, pEHIeHWH  MPAKTHKO-
OpPUEHTHUPOBAHHBIX PACUETHBIX 3a/1a4 U T. I1.).

B copepxanum yuyeOHOro mnpeameTa [JIsi €CTECTBEHHOHAYYHOTO MPOQuUIIs
npoecCHOHaNbHO 3HAYUMbBI KOMIIOHEHT HE BBIJIEIICH, TaK KaK BCE €T0 COJCpKaHUe
SBJIICTCSI TIPO(HIEHO-OPUEHTHPOBAHHBIM M HOCHUT TPO(ECCHOHATBLHO 3HAYHUMBIH
XapaxkTep.

B 1mpouecce wu3yueHUsT XHMHHM TEOPETUYECKHE CBENECHHS JONOJHSIOTCS
JEMOHCTPALMSIMH, JIA0OPATOPHBIMUA ONBITAMH M NMPAKTUUYECKUMHU  3aHSITHUSIMHU.
3HAUYUTEIBHOE MECTO OTBOJAUTCS XUMHUYECKOMY OJKCIepuMeHTy. OH OTKpBIBAET

BO3MOXKHOCTh (DOPMHUPOBATHh Y OOYUYAIOIIUXCS CICIHUAIBLHBIE MPEAMETHBIC YMEHUS:



paboTaThb C BEIIECTBAMH, BBINOJHATH MPOCTHIE XUMHUYECKHE OIBITHI, YYHUTh
0e30mMacHOMY UM JKOJIOTMYECKHM TpPaMOTHOMY OOpalieHHuI0 C  BEUIECTBAMHU,
MaTepuajgaMH U IpoleccaMu B ObITY U Ha IPOU3BOICTBE.

Jlnst  opraHuzanMM BHEAYAUTOPHOM CaMOCTOATENbHON pabOThl CTYJIEHTOB,
oiaaeBaromux mnpodeccusmu CIIO u cnenuanbHocTsIMU CIIO TexHHUYECKOTO H
€CTECTBEHHOHAYyYHOTo Tpoduiei mpodecCHOHaTbHOTO0 00pa30oBaHMs, MPEICTaBICH
NpPUMEPHBIN NIepedeHb pedepaToB (IOKIATA0B), MHIUBUTYTbHBIX MPOEKTOB.

B mpouecce wu3yueHus XUMHUHA BaxHO (HOpMHUpOBaTh HH(DOPMALMOHHYIO
KOMIIETEHTHOCTh OOywatoumuxcs. llosTromy mnpu opraHuzanuu CamMOCTOSTEIbHOU
paboThl HEOOXOJMMO AaKLUEHTUPOBAaTh BHHUMaHUE OOY4YaIOIIMXCS Ha IIOHUCKE
uH(popMaluu B CpeAcTBaX MaccMmenua, MHTepHere, y4eOHOW W cCHEUaIbHOU
JUTEpaType C COOTBETCTBYIOIINM O(OPMIIEHHEM U MIPEICTABICHUEM PE3YJIbTATOB.

N3yuenue obmieoOpa3zoBaTenbHON y4eOHOro npeameTa «XUMHUsSD 3aBEpUIACTCs
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 VUEOHOT0 MPeaIMeTa B V4eOHOM ILIAHEe

YueOnplil peaAMeT «XUMUSD) SBISETCS yIeOHBIM MPEAMETOM I10 BEIOOPY W3
obOsi3aTennbHOM mpenMeTHoM obnmactn «EctecTtBenHnsle Haykn»y DPI'OC cpemgnero
o01iiero oOpa3oBaHusl.

B mpodeccronansHbix 00pa30oBaTEIbHBIX OPTAHU3AIUAX, PEATU3YIOIINX
o0pa3oBaTeNIbHYI0 MPOrpaMMy CPEIHEro O0IIEro 00pa3oBaHus B Mpe/eaax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00O1IEro 00pa3oBaHusl, y4€OHbIN MPeaAMET « XUMUSD)
uzydaercss B oOmieoOpasoBarenbHoM 1ukie ydeOnoro OIIOII CIIO na 6asze
OCHOBHOTO 00IIero oOpa3oBaHUs C TMOJYYEHHUEM CpeaHEero oOIiero oOpa3oBaHMs
(TITTKPC, IIIICC3).

B yue6nbix mnanax IITIKPC, TIIICC3 Mecto yueOHOro mpeamera «XUMUs»
— B cocTaBe o0O0mIeo0pa3oBaTelbHBIX Y4€0HBIX MPEIMETOB II0  BBIOOPY,

dbopmupyeMbIX U3 00s13aTeIbHBIX TpeaMeTHbIX obnacteir @I'OC cpemnero oOIero



obpazoBanus, 1 npodeccuit CIIO unu cnermanpHocTel CIIO coOTBETCTBYIOMIETO

npodust mpodecCUOHATBHOT0 00pa30BaHUsI.

1.3. Il1anupyeMbie pe3viabTAThHI OCBOCHUS VIEOHOT0 IpeIMeTa

*JINYHOCTHBIX:

JIM4HOCTHBIE PE3VIILTATHEI B Cchepe OTHOIIEHWN O00ydJarommxcs K cede, K

CBOCMY 3J10POBLIO, K ITO3HAHHIO ceOs:

—  OpUeHTamus OOydYaromuxcsi Ha JOCTIKCHHE JIMYHOTO CYACThS,
peanu3alyi0  TO3UTUBHBIX  JKM3HEHHBIX  MEPCHEKTHB,  WHUIMATUBHOCTD,
KpEaTUBHOCTh, TOTOBHOCTb M CIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEACIICHHUIO,
CIIOCOOHOCTh CTaBUTh IEJIA U CTPOUTD KU3HCHHBIC TIIAHBL;

—  TOTOBHOCTh M CIHOCOOHOCTH OOecnedyuTh ce0e U CBOMM OJIM3KUM
JIOCTOMHYIO JKH3Hb B TMPOIIECCE CAMOCTOSITEIbHOW, TBOPYECKOM W OTBETCTBEHHOMU
NEeATEeTLHOCTH;

—  TOTOBHOCTh U CHOCOOHOCTH OOYYalOUmMXCs K OTCTAaMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIpAOATHIBATH
COOCTBEHHYIO TO3UIIMIO MO OTHOIICHUIO K OOIECTBEHHO-TIOJUTUYECKUM COOBITHUSM
MPOIIJIOT0 U HACTOSIIIET0 Ha OCHOBE OCO3HAHUSI M OCMBICIICHUSI UCTOPUH, JYXOBHBIX
LIEHHOCTEW U TOCTMKEHHI HAIllE! CTPaHbl,

—  TOTOBHOCTh U CHOCOOHOCTh OOYy4YalOIIMXCA K CaMOpPa3BUTUIO U
CaMOBOCIIMTAHWIO B COOTBETCTBUH C OOIICUETOBEYCCKUMHU IIEHHOCTSIMU U HcalaMU
TPaXIAHCKOTO 00I11ecTBa, MOTPEOHOCTh B (PU3UYECKOM CaMOCOBEPIIICHCTBOBAHUH,
3aHITHUSIX CTIOPTUBHO-03I0POBUTEIIBHON JACATEIHHOCTHIO;

—  TpUHATHE W peanu3alus IIEHHOCTEeH 310poBOro u Oe3omacHoro odpasa
KU3HH, OCPEKHOE, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIIEHHUE K COOCTBEHHOMY
(GU3UYECKOMY U TICUXOJIOTHYECKOMY 37I0POBBIO;

—  HENPHUATHE BPEIHBIX IPHUBBIYCK: KYPCHHS, YIOTPEOJCHUS aIKOTOJIA,
HApPKOTHKOB.

JIn4HOCTHBIE pe3yJbTaThl B cepe OTHOIIEeHU oOyyatomuxcs kK Poccun kak k

Ponune (OteuectBy):
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—  poccuiickasi HAEHTUYHOCTh, CHOCOOHOCTh K OCO3HAHUIO POCCHUHUCKOMN
UJCHTUYHOCTU B MOJIUKYJIBTYPHOM COLIMYME, YyBCTBO IMPUYACTHOCTH K HUCTOPHKO-
KyJIbTYpPHOH OOIIHOCTH pOCCUHCKOTO Hapona u cyabOe Poccum, matpuotusm,
TOTOBHOCTB K CITy>)KEHUIO OTEYECTBY, €r0O 3aIIUTE;

—  YBaXXEHHUE K CBOEMY Hapoay, YyBCTBO OTBETCTBEHHOCTH nepea PoauHoi,
TOPAOCTH 3a CBOM KpaH, CBO0 PonuHy, IpoIuioe U HaCTOAIIEE MHOTOHAIMOHATIBHOTO
Hapoja Poccun, yBaskeHHe K rocy1JapCTBEHHBIM CUMBOIaM (rep0, dbiar, ruMH);

—  (opMHUpOBaHHE YBAXECHHUS K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY
a3bIKy Poccuiickoit @enepanuu, siBIAOLIEMYCS OCHOBOM POCCUMCKON UACHTUYHOCTH
U TJIABHBIM (DAKTOPOM HAITMOHAIBHOTO CaMOOTIPE/ICICHHUS;

—  BOCHUTaHHUE YBAXKCHUS K KyJbType, sI3bIKaM, TPaAUIUsAM M OObI4asiMm
HapoJ0B, NpoxuBarux B Poccuiickonn Penepanuu.

JIMYHOCTHBIE PE3VIJIBTAThl B Cd)CDC OTHOIICHUM 06an101unxc;1 K 3aKOHY,

ToCyaapCTBY U K I'PAXKAAHCKOMY O6H_I€CTBVI

—  TPaXITAHCTBEHHOCTh,  TPaXJaHCKas  TO3WIUS  aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUICKOro  OOIIECTBa,  OCO3HAIOMIETO  CBOU
KOHCTUTYLIMOHHBIE TpaBa U OO0S3aHHOCTH, YBaXKAIOILIETO 3aKOH M IMPaBOMNOPSAOK,
OCO3HAaHHO TMPUHUMAIOIIETO TPAJAULMOHHBIC HAI[MOHAJIbHBIE U OOIIEUEIOBEYECKUE
I'YMAaHUCTHYECKME M JIEMOKPAaTUYECKHE LEHHOCTH, TOTOBOTO K YYacTHUIO B
0OIIIeCTBEHHOM JKU3HU;

—  TpU3HAHHUE HEOTUYXKIAEMOCTH OCHOBHBIX IpaB M CBOOOJ YEIOBEKA,
KOTOpbIE NPHHAIIEKAT KaXJAOMy OT POXKIAEHUS, TOTOBHOCTh K OCYIIECTBIICHUIO
COOCTBEHHBIX TIpaB W CBOOOA O€3 HapylieHWs TMpaB M CBOOOJ JPYTUX JIHII,
TOTOBHOCTh OTCTamBaTh COOCTBEHHBIE IMpaBa M CBOOOJbI YEJOBEKa M Tpa)dIaHUHa
COTJIacCHO OOIIENMPU3HAHHBIM MPUHIAIIAM U HOPMaM MEXKIYHApOJHOTO TpaBa U B
coorBeTcTBHM ¢ KoHcturynuent Poccniickont denepannu, mpaBoBas U NOJIUTHYECKAS
I'PaMOTHOCTb;

—  MHPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO PA3BUTHSA
HAyKd M OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOE HA JMAJOre KYJbTYp, a TaKXKe
pasnu4HBIX (opM OOIIECTBEHHOTO CO3HAHWS, OCO3HAHWUE CBOETO0 MeCTa B

IIOJIMKYJIbTYPHOM MUDE;
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—  MHTEpUOpHU3ALHMS HEHHOCTEH IEMOKPATUH U COLMAIIBHON COJIMJAPHOCTH,
TOTOBHOCTh K JJOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIEHUW B TPYNIE WA COLMAIBHON
OpraHu3aluy;

—  TOTOBHOCTH OOYYaromiuxcsi K KOHCTPYKTUBHOMY YYacTHIO B NMPUHATUU
pelIeHui, 3aTparuBaroINX UX IpaBa U UHTEPECH], B TOM YHUCJE B pa3IMUHbIX (popmax
OOIIIECTBEHHON CaMOOpraHM3allK, CaMOYIpPaBIEHUS, OOIIECTBEHHO 3HAYMMOU
JEATEIIbHOCTH;

—  TPUBEPKCHHOCTh HJACSIM HWHTEpHAI[MOHAIN3Ma, APY>KOBbI, pPaBEHCTBA,
B3aMMOIIOMOIIM  HApOJOB;  BOCIUTAHUE  YBAKUTEIBHOTO  OTHOLICHUS K
HAI[MOHAJIbHOMY JIOCTOMHCTBY JIFOJIEH, UX YyBCTBaM, PEIIUTHO3HBIM YOEKACHUAM;

—  TOTOBHOCTh OOYYarOIIMXCS MPOTHUBOCTOATH HJIEOJOTHMH 3KCTPEMHU3MA,
HAl[MOHAJIN3Ma, KCeHO(pOOWH; KOPPYHIMH; JUCKPUMUHAIMM IO COLMAJIbHBIM,
PEJNMITMO3HBIM, PAacOBBIM, HAIMOHAJIbHBIM TNPHU3HAKAM U JIPYTMM HEraTUBHBIM
COLIMAJIBHBIM SIBJICHUSIM.

JIMYHOCTHBIC PC3VJIbTATHI B cd)epe OTHOILLICHUH 06V‘1&IOHIHXC$I C

OKPYXAMINMH JIOAbMH.

—  HPABCTBEHHOE CO3HAHME U IIOBEJICHME HAa OCHOBE YCBOCHHUS
OOIIIeUEIOBEYECKUX LEHHOCTEH, TOJICPAHTHOIO CO3HAHUS U TMOBEACHUS B
MOJIUKYJIETYPHOM MHpE, TOTOBHOCTH M CHOCOOHOCTH BECTH JUANOr C JAPYTHMMH
JIOJbMHU, JIOCTUTaTh B HEM B3aMMOINOHMUMAHUS, HAXOAWTh OOIHE eI U
COTPYJIHUYATH JIJISl UX JOCTHXKCHUS;

—  TMPUHITUE TYMAHUCTHUYECKUX LIEHHOCTEHW, OCO3HAHHOE, YBAXKUTEIBHOE U
noOpoXkenareabHOEe  OTHOIIEHHE K  JIpYroMy  4YelIOBEKYy, €ro MHEHHIO,
MHPOBO33PEHUIO;

—  CIOCOOHOCTh K CONEPEKUBAHUIO U (POPMUPOBAHUE MMO3UTUBHOTO
OTHOILICHHS K JIIOJIM, B TOM YHCJI€ K JIMIAM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU
3JI0pOBbsl U MHBAJIUAAM; OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
(bu3nYeCcKOMy U IMCHUXOJOTHYECKOMY 3/J0POBBIO JIPYTHX JIIOJIEH, YMEHUE OKa3bIBATh
MEPBYIO MIOMOIIIb;

—  (dopMupOBaHHE BBIPAKEHHOW B MOBEJACHUU HPABCTBEHHON MO3UWIINHU, B

TOM YHCJIE CHOCOOHOCTH K CO3HATEIbHOMY BbIOOpPY 100pa, HPAaBCTBEHHOTO CO3HAHMS
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Y TIOBEJICHUSI HA OCHOBE YCBOEHUS OOIEYEIOBEUECKUX IIEHHOCTEH M HPaBCTBEHHBIX
YyBCTB (4€CTH, A0JTA, CIIPABEIIMBOCTH, MUJIOCEPIUS U APYKEITIOOUS);

—  pa3BUTHE KOMIIETEHIIUNA COTPYAHUYECTBA CO CBEPCTHHKAMH, JACTHMU
MJIQJIIIET0 BO3pAcTa, B3POCIBIMHU B 00pa30BaTENbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HUCCIIeI0BATENbCKON, MPOEKTHON U APYTUX BUJAX JICSITEIbHOCTH.

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

OKPYKAIOIIEMY MHUPY, )KMBOX IPUPOJIE, XYI0KECTBEHHON KYJIBTYpE:

—  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAayK{, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPUYECTBY,
BJIAJICHUE JIOCTOBEPHOW WH(MOpMAIMEN O TMEepeAOBBIX JOCTHKCHUSX U OTKPBITHUSIX
MHPOBOM M OTEYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00
YCTpOMCTBE MUpa U OOIIECTBA;

—  TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIIEC
caM000pa30BaHNI0, HA TPOTSHKEHUHW BCEH KU3HU, CO3HATEIHLHOEC OTHOIICHHE K
HEIMPEPHIBHOMY O0pa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOW MpOo(ecCHOHANBHON WU
OOIIECTBEHHOU JICATCIILHOCTH;

—  DKOJIOTHYECKas KyJbTypa, OEpeXHOE OTHOIICHHS K POTHON 3emie,
npUpOAHBIM OoratcTBaM Poccum u  Mupa; TMOHUMaHWE BIMSHUS COIUAIBHO-
DKOHOMHYECKHX TIPOIIECCOB HA COCTOSHUE TMPUPOTHON M COIHMAIBHON CpEIbl,
OTBETCTBEHHOCTH 32 COCTOSTHUE MPUPOHBIX PECYPCOB; YMEHUS M HABBIKA PA3yMHOTO
MIPUPOOTIOIL30BaHNS, HETEPIIMMOE OTHOIICHHWE K JCHCTBUSAM, NMPHHOCSIIAM BpE
AKOJIOTUH; TPHOOPETEHHE OMBITAa KOJIOTO-HATIPABICHHON JEATEIHHOCTH;

—  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 CO3JJaHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
MIPUHATHUS LIEHHOCTEW CEMENHOM KU3HU;
—  TOJOXWUTENbHBII  00pa3 ceMbH, pOJUTENICTBA (OTHOBCTBA U

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, FOTOBHOCTh K 3aIUTE
CBOEI COOCTBEHHOCTH,

—  OCO3HaHHBIM BBIOOpP Oyaymied mnpodeccuu Kak MyTb M CHOCOO
peann3anuy COOCTBEHHBIX KU3HEHHBIX IIJIAHOB;

—  TOTOBHOCTh  OOydalImMxXcsi K  TPYIoBOM  mpodeccuoHaIbHOU
JIESITEIBHOCTH KaK K BO3MOYKHOCTH YYacTHsl B PEIICHUU JMYHBIX, OOLIECTBEHHBIX,
rOCy/1apCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM;

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

—  TOTOBHOCTH K CaMOOOCITYXMBaHHUIO, BKJIIOUas OOyYCHHE W BBIIOJIHEHUE
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.
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*METANIPECIAMETHDBIX

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl IIPEACTABICHBI TPEMS TpyHamMu

YHUBEpCAIbHBIX YueOHbIX AeiicTBul (YVY /).

PerynsTuBHbIe YyHUBEPCAIbHBIC YUCOHBIC
EUCTBUASI
BbINyCKHUK HAYUYMTCSI:

[To3HaBaTenbHBIC YHUBEPCAIBHEIC
y4eOHbIC IEUCTBUS
BbINyCKHMK HAYYHMTCS:

KoMMyHHKaTHBHBIC YHUBEPCATHHBIE
y4eOHbIC IeUCTBUS
BbInyCKHUK HAYYHMTCS:

— CaMOCTOSITEJIBHO OIPENEIATh
eI, 33aBaTh NapaMmeTpbl U KPUTEPUH,
0 KOTOPBIM MOXHO OIPEAEIUTb, YTO
1EeJb TIOCTUTHYTA;

— OLICHMBATh BO3MOKHBIC
MOCJICACTBUS JOCTHKEHMS IIOCTaBJICHHOM
IeJIM B  JCATCIBHOCTH, COOCTBEHHOM

KU3HU W KU3HU OKPYXAIOLMX JIIOJEH,
OCHOBBIBAsICh Ha COOOPa)KEHUSAX STUKH U
MopaJH;

— CTaBUTh U (HOpMyIHpPOBATH
coOCTBEHHbBIE 3aJ1a4d B 00pa30BaTEIbHOU

— UCKAaTh u HAXOUTh
000011IeHHbIE CIOCOOBI peleHus 3a/1a4, B
TOM YHUCJE, OCYIIECTBISTh Pa3BEPHYTHIN
MH(POPMAILMOHHBI TOUCK U CTaBUTh Ha
€ro  OCHOBE HOBbIe (yueOHblE U
NI03HABaTEIJIbHBIC) 3a/1a4H;

— KPUTHYECKH U
UHTEpPIPETUPOBaTh  HMH(OpPMALUIO €
pa3HbIX  MO3UIMH, paclo3HaBaTh U
¢ukcupoBathb IPOTUBOPEUUS B
WH(POPMAIIMOHHBIX HCTOUYHUKAX;

— UCTIONB30BaTh  Pa3UYHbIC

OLICHUBATb

— OCYIIECTBIISTh JIETIOBYIO
KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH,
TaK W CO B3pOCIBIMH (KaK BHYTpPH
00pa3oBaTeNbHON OpraHu3aluu, Tak U 3a
ee Tmpejenamu), MoaAdUpaTh MNapTHEPOB
JUISL IEJI0OBOM KOMMYHUKAIIMM UCXOJS U3
COOOpaKeHHI pPE3yIbTAaTUBHOCTH
B3aUMOJCHCTBUS, a HE JIMUHBIX CUMIIATHUH;

— npu OCYIIECTBICHUHN
rpyNIoBOM paboThI OBITH KakK
PYKOBOJMTENIEM, TaK M YJICHOM KOMaH/IbI
B pa3HbIX poJigX (TeHepaTtop UJIeH,

NEATEIIBHOCTH U )KU3HEHHBIX CUTYyalUsAX; | MOJEJIBHO-CXEMATHUYECKNUE CPENCTBA ISl | KDUTHK, MCIOJHUTEND, BBICTYIIAKOIINN,
— OLICHMBATh PECYPChI, B TOM | IIPEJICTABIICHUS CYLIECTBEHHBIX CBS3€H W | SKCIEPT U T.1.);
YyyCe BpeMsl M JAPYrMe HEMATEpHAIbHBIE | OTHOLIEHWM, a TaKXe MPOTUBOPEUYUH, — KOOPAUHUPOBATH u
pecypcbl, HEOOXOUMBIE JIsi JOCTUXKEHUS | BBISIBICHHBIX B MH()OPMAIIMOHHBIX | BRIMOJIHATE  paboOTy B YCIOBHSX
IIOCTABJICHHOM LIEJIH; VMCTOYHUKAX; peanbHOro, BUPTYaJIbHOIO 17§
— BbIOHpaTh MyTh JOCTHKEHUS — HaXOAUThb W  MPHUBOJUTH | KOMOMHUPOBAHHOTO B3aUMOICHUCTBUS;
LENH, IIJIAHUPOBATH peleHne | KpUTUYECKUE apryMEeHTbl B OTHOILLIEHUH — pa3BEpHyTO,  JIOTUYHO W
IIOCTaBJICHHBIX  3aJa4, ONTUMHU3HUPYS | JEUCTBUM W CYXKIEHMM  JPYyroro; | TO4HO H3JIararb CBOIO TOYKY 3pEHHs C
MaTepUalbHblE W HEMaTepUalbHbIE | CIOKOMHO M Pa3yMHO OTHOCUTBCS K | HCIIOJIb30BAaHUEM aJ€KBATHBIX (YCTHBIX U
3aTparsl; KPUTUYECKUM 3aMEYaHUsIM B OTHOILLEHUU | TUCbMEHHBIX ) A3bIKOBBIX CPEJICTB;
— OpPraHNU30BBIBATH COOCTBEHHOTO CY>KIEHHS, pacCMaTpUBaTh — pacrio3HaBaTh
3¢ (eKTUBHBIN IIOUCK PECYPCOB, | UX KaK pecypc cOOCTBEHHOT'O pa3BUTHSI, KOH(JIMKTOTE€HHbIE CUTYaLMH U
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HCO6XOI[I/IMBIX JIIs JOCTHIXKCHUA — BBIXOJIUTDH 3a

paMKH | IpeaoTBpaliaTb KOH(I)J'II/IKTBI a0 nux

IIOCTaBJICHHOU LIEJIN; y4eOHOrOo TpenMeTa H OCYUIECTBIATH | aKTUBHOM (Da3bl, BBICTPaUBATh JCIOBYIO U
- COIIOCTABJIATh  IOJIYYEHHBIN | LIEJICHAIIPABICHHBIN MOUCK | 00pa30BaTEIbHYIO KOMMYHHKAIIUIO,
pe3yNbTaT JEATEIbHOCTH C MOCTABICHHOW | BOBMOXKHOCTEH Il IIUPOKOTO MepeHoca | u3deras JIMYHOCTHBIX OLICHOYHBIX
3apaHee LEbIO. CPEICTB U CIIOCOOOB JICHCTBUS; CyXICHUMU.
— BBICTPAUBATh
VHUBUy AIBHYO 00pa30BaTeNIbHYI0

pECYpPCHBIE OTPAaHUYCHUS;

EATEIILHOCTH.

TPACKTOPHUIO, YUYHUTBIBASA OI'PAHUYCHHA CO
CTOPOHBI APYyIrux Y4aCTHHUKOB )51

- MCHATDH u YACPKUBATH
pasHbIC IIO3HMIIMU B MMO3HABATECIbHOM

*NIpEAMETHBIX:

TpeOOBaHMsI K MPeAMETHBIM pe3yJibTaTaM 0CcBOeHHs 0a30Boro kypca « XMMUWS» nomkHbI OTpaXKaTh:

BhInyCKHMK HAY4YHTCH

BI)IHyCKHHK MOJIYYUT BOZMOKHOCTb HAYIHUTLCH:

1. packpeiBaTh Ha TMpuUMepax pojib XUMHH B  (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOM KapTUHBI MUpAa U B MPAKTUYECKOU AECATEIHHOCTU
YEJI0BEKa;

2. JEMOHCTPUPOBATh Ha NpUMEpax B3aUMOCBSI3b MEXAY XUMHEH U
JPYTUMH €CTECTBEHHBIMU HAyKaMHU;

3. packpbiBaTh Ha TMpUMEpPaX TMOJOXKEHUS TEOPUH XUMHUYECKOTO
ctpoenust A.M.byTtneposa;

4, DoHUMATH buzndecKuit CMBICIT [Teproanyeckoro 3aKOHA
JI.N. MenneneeBa M Ha €ro OCHOBE OOBSCHSATH 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX JIEMEHTOB U 00pPa30BAHHBIX UMHU BELIECTB OT AJIEKTPOHHOTO
CTPOCHUSI aTOMOB,;

5. OOBSACHATH NPUYMHBI MHOTOOOpa3Ws BEMIECTB HAa OCHOBE OOIINX
MPEACTABICHUN 00 UX COCTaBE U CTPOEHUHU;

1. wmoCcTpUpOBaTh HA IPUMEPAX CTAHOBJICHUE U
ABOJIIOLIMIO OPTAaHMYECKOM XUMHUHM KaK HayKd Ha
Pa3JIMYHBIX UICTOPUUECKUX HTANaX €€ Pa3BUTHS;

2. WCMOJIb30BaTh METOJbl HAYYHOI'O TIO3HAHUS
NP BBIOJHEHUH  MPOCGKTOB W y4eOHO-
MCCIICIOBATENIbCKUX 3aJ1a4 10 W3YYEHUIO CBOMCTB,
croco0oB MOJTy4YEeHUS " pacrno3HaBaHUs
OPTraHUYECKUX BEIIECTB;

3. OOBSCHATH MPUPOSY U CHOCOOBI 0Opa3oBaHUs
XUMHUYECKOM CBSI3M: KOBAJCHTHOU (TIOJISIPHOM,
HETOJISIPHOI), HOHHOM, METAIMYECKOM,
BOJIOPOJAHOM — C LIEJIBIO ONPEAECIEHUS] XUMUUECKOU
AKTUBHOCTH BEUIECTB;
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6. TOpUMEHSTH npaBuiia CHUCTEeMaTUYECKOM MEXKTyHapOHON
HOMEHKJIATYpPbI KaK CPEICTBA pa3iMueHUsl U UACHTU(UKAIIMYA BEIIECTB IO
UX COCTaBY U CTPOCHHIO;

7. COCTaBIATH MOJIEKYJSIPHBIE U CTPYKTYypHBIE (POPMYIIBI OPraHUYECKUX
BEIIECTB Kak HOcuUTeNed HH(OpMalMd O CTPOSHUH BEIIECTBA, €ro
CBOMCTBAax M MPUHAJJICKHOCTU K ONPEIEeIEHHOMY KJIaCCy COCIMHEHMUI;

8. XapakTepu3oBaThb OPraHUYECKHUE BEIECTBA MO COCTaBY, CTPOCHUIO U
CBOMCTBaM, YyCTaHaBJIMBATh MPUYUHHO-CJICICTBECHHBIC CBSI3U MEXKIY
JTAHHBIMU XapaKTePUCTUKAMH BEIIECTBA;

9. mnOpuUBOAUTH TPUMEPHl XUMHYECKUX PEAKIUN, PaCKPBIBAIOIINX
XapakTEepHbIE  CBOMCTBA  TUIMYHBIX  MPEJICTABUTENIEM  KJIACCOB
OpraHUYECKUX BEIIECTB C IMEIbI0 WX HUIACHTU(DUKAIMU U OOBSICHEHUS
00J1aCTH IPUMEHEHMUS;

10. mporro3upoBaTh BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX PEAKIN Ha
OCHOBE 3HaHUH O TUMAaX XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U MX
peaKIMOHHON CITIOCOOHOCTH;

11. wucnonp30BaTh 3HAHHS O COCTaBE, CTPOCHUH M XMMHUYECKUX CBOMCTBAX
BEIIECTB 7151 0€30MaCHOTO MPUMEHEHHS B PAKTUIECKON IS TEIbHOCTH,
12. npuBOIUTH TpPUMEPHI MPAKTHYECKOTO MCIOIB30BAHMS TMPOIYKTOB
nepepaboTku HehTH W TPUPOJAHOTO Ta3za, BBICOKOMOJEKYJISPHBIX
coenMHEeHUM (TOJIMATUIICHA, CHUHTETUYECKOTO KaydyKa, aleTaTHOTO
BOJIOKHA);

13. mpoBOAMTH OMBITHI MO PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB:
TJIMIIEpYUHA, YKCYCHOW KHCIIOTBI, HEMPEIACIbHBIX IKUPOB, TIIOKO3BI,
Kpaxmana, OEJIKOB — B COCTAaBE MHUIIEBBIX MPOIYKTOB MU KOCMETHYECKUX
CPEICTB;

14. Bnamers mpaBUJAMU M OpueMamMu  0Oe30mMacHOU
XUMUYECKMMHU BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0OBAHUEM;
15. ycraHaBnuMBaTH 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW peaKkluu MU
CMEUIECHUS XUMUYECKOTO PAaBHOBECHUS OT PA3IMYHBIX (DAKTOPOB C IIEJIBIO
omnpeneeHus]  ONTUMAJbHBIX  YCIOBHM  NPOTEKAHUSI  XUMHUYECKUX

paboTel ¢

4. yCTaHABIUBATh TE€HETUYECKYIO CBSI3b MEXKITY
KJaccaMu OPTraHUYECKUX BEIIECTB TUIS
00OCHOBaHUSI TMPHUHIMIHAIBHON BO3MOXXHOCTH
MOJYYEHUs OPTAaHUYECKUX COCAMHECHUM 3aIaHHOTO
COCTaBa U CTPOCHUS;

5. ycCTaHaBJIMBATh B3aUMOCBS3M MEXIY (hakTamu
Y T€OpHUEH, MPUUYUHON U CJICACTBUEM IIPU aHAIINU3E
PpoOJIEMHBIX CUTYall u 000CHOBaHHUU
MIPUHAMAEMBIX PEIICHUM HAa OCHOBE XMMHYECKHX
3HAHUM.
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MIPOIIECCOB;

16. mpuBOAUTH TPHUMEPHI THAPOJIM3A COJIEH B TOBCEIHEBHOW IKU3HH
YEJIOBEKA;

17. npuBOIUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN B
npupoae, MPOU3BOACTBEHHBIX TMpoIeccax M IKU3HEACATCIbHOCTH
OpPTaHHU3MOB;

18. mpuBOIUTH MPUMEPHl XUMHUYECKUX PEAKIHH, paCKpPHIBAIOIIMX OOIINe
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAILJIOB;

19. mpoBoauTh pacyeThl Ha HAXOXKJACHUE MOJEKYISIPHOU (HOPMYJIBI
YIJIEBOJOpPOa MO TMPOJYKTaM CropaHuss M 10 €ro OTHOCHUTEIIbHOUN
MJIOTHOCTH M MacCOBBIM JIOJISIM JIEMEHTOB, BXOISIIIIUX B €70 COCTAB;

20. BiazmeTh nmpaBuiiaMu 0€30MAaCHOTO OOpaIEeHUs ¢ €IKUMH, TOPIOUUMHU U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBON XMMUH;

21. OCyMIECTBIATh MOUCK XHUMHYECKOW WH(OpMAlMd TO Ha3BaHUM,
uaeHTUUKATOPaM, CTPYKTYPHBIM (DOpMyJiaM BEIIECTB;

22. KpPUTHYECKH OICHWBaTh W  HWHTEPIPETUPOBATH  XUMHUYECKYIO
uH(pOpMAIUIO, COJIEpXKAIIYIOCs B COOOILIEHUSX CpPEICTB MacCOBOM
uHdopmaruu, pecypcax MHTepHETA, HAYYHO-TIOMYJISPHBIX CTAThIX C TOYKH
3peHUSI €CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B IICJIIX BBISBICHUS
OIMUOOYHBIX CYXKACHUN U (OPMUPOBAHUSI COOCTBEHHOM MO3UIINH;

23. TPENCTaBIATH MyTH PEUICHUS TJIOOATBHBIX MPOOJIEM, CTOSIINX Mepe]
YEJIOBEUECTBOM: DKOJOTUYECKUX, IHEPTEeTUYECKUX, CHIPHEBBIX, U POJb
XUMUU B PEIICHUH dTUX MPOOIIEM.
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JInuHOCTHBIE pe3yabTaThI
peajM3alii NPOrpaMMbl BOCITUTAHUS

(Oeckpunmopui)

Koa JMYHOCTHBIX
pe3yJbTaToB
peaju3anuu
NporpaMMblI

BOCIIMTAHHUA

Oco3Haromuii ce0st TpaXTaHMHOM U 3aIIIUTHUKOM BETMKOMN

CTpaHBbI.

JIP 1

[IposBIIAIOIINI AKTUBHYIO TPAXKIAHCKYO ITO3UIIUIO,
JEMOHCTPUPYIOIINN PUBEPKEHHOCTH TPUHLIATIAM
YECTHOCTH, IIOPSIIOYHOCTH, OTKPBITOCTH,
DKOHOMMYECKN aKTUBHBIN U yYaCTBYIOIIHM B
CTYJIEHYECKOM U TEPPUTOPUAIIBHOM CaMOYIPABJICHUU, B
TOM YHCJIE HA YCIOBUSIX JOOPOBOJIbUECTBA,
IIPONYKTUBHO B3aMMOJICHCTBYIOIIUI U YYACTBYIOIINN B

ACATCIBbHOCTH O6HIGCTBGHHI)IX OpFaHI/II’)aHI/Iﬁ.

JIP 2

Co0uroaronyii HOpMBI MMPABOMOPSIKA, CIETY O
ujeanaM rpakJIaHCKOro o0IIecTBa, 0OecneyeHus
0e30macHOCTH, TIpaB U CBOOO TpaXkaaH

Poccun. JIosmpHBIN K yCTaHOBKaM U MPOSBICHUAM
NpeACcTaBUTENEeH CYOKYJIbTYp, OTIIMYAIOIINMN UX OT FPYIII C
JNECTPYKTUBHBIM U JIEBUAHTHBIM [TOBEJCHUEM.
JleMOHCTpUPYIOIIMI HENPUATUE U TPELYITPEKIAFOITUN

COMAJIbHO OITIACHOC ITOBCACHUC OKPYKAIOIINX.

JIP 3

[IposBiIArOIIMI U JIEMOHCTPUPYIOLINN YBAKEHUE K JIIOIAM
Tpy/Jla, OCO3HAIOUINI LIEHHOCTh COOCTBEHHOTO TPYy/a.
Crpemsmuiics K OpMUPOBAHUIO B CETEBOM Cpejie
JUYHOCTHO U MPO(HEeCCUOHATBHOTO KOHCTPYKTUBHOTO

«1(pOBOTO ClIeaa.

JIP 4

JleMOHCTpHpYIOIINK TPUBEPKEHHOCTD K POJIHOU

KYJIbTYpe, ICTOPUUYECKON aMsITH HAa OCHOBE JIIOOBU K

JIP S

H
«©




Poaune, poaHoMy Hapoiy, Majioll poJArHE, MPUHSATHIO
TPAAUIMOHHBIX [IEHHOCTEH MHOTOHAIMOHAIBHOTO

Hapoaa Poccun.

HpO}IBJ'IHIOHII/If/'I YBAKCHHUC K JIFOIAM CTApHICTO ITOKOJICHUA

U T'OTOBHOCTbH K

Y4acCTHUIO B COIIUATBHOM MOMJIEPIKKE U BOJIOHTEPCKUX AP 6
JIBUKEHUSX.

Oco3Hamui MPUOPUTETHYIO [IEHHOCTh JUYHOCTH

YeJIOBEKa; YBaXKAIOIINII COOCTBEHHYIO U UYXKYIO 1P 7

YHUKAJIBHOCTD B PA3JIMYHBIX CHTYAOUAX, BO BCCX (bopMax

Hn BUAaX JCATCIBbHOCTH.

2. Conep:xanue y4eOHOro npeaMera

Ecmecmeennonayunsiit npoghuns npogpeccuonanvrnozo oopaszoseanusn

BBenenune HaydHble MeTOIBI MO3HAHUS BEUIECTB M XMMHUYECKUX SIBIICHUMU.
Ponp skcnepuMeHTa W TEOpUM B XHUMHUHU. 3HAYEHUE XUMHHM TPU OCBOEHUU
npodeccuit CIIO wu cneumansHocTeil CIIO ectecTBEeHHOHAYYHOro MpoQuiIs
po¢heCCHOHAIBHOTO 00pa30BaHUsI.

1. Opranunyeckasi Xumus

1.1. Ilpexmer opraHuyeckod XuMuM. Teopusi CTpOeHHUS OPraHUYECKHX
COeIMHEeHNH

IIpeamer opranuyeckoit xumuu. [loHstTe 00 OpraHMYECKOM BEIIECTBE U
OpraHn4yeckor xumuu. Kparkuii o4epK UCTOPUM Pa3BUTUA OPraHUYECKOW XUMHH.
Buranusm u ero kpymenue. OCOOEHHOCTH CTPOSHHUSI OPTaHUYECKUX COCTUHEHUN.
Kpyrosopor yriiepona B mpupo/e.

Teopusi cTpoeHusi opraHmveckux coeaumHenuii A.M.bytnepoga.
[Ipennoceuiku co3anusi TeOpur CTpoeHUs. (OCHOBHBIE TMOJOKEHUS TEOPUU
ctpoeHust A.M.bytinepoBa. XUMHUECKOE€ CTPOCHHME U CBOMCTBA OPraHUYECKUX
BemiecTB. [lonsatue 00 n3omepuu. CrnocoObl OTOOpa)KEHUSI CTPOEHUS MOJICKYJIbI
(popmynbl, mopmenu). 3HadeHue Teopun A.M.byTiepoBa st pa3BUTHS

OPraHUYECKOM XMMHHM U XUMHUYECKMX MPOTrHO30B. CTpoeHHE aToma yrjiepoja.
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DneKkTpoHHOE 00J1aK0 ¥ OpOUTalb, S- U P-OpOUTAIH. DIEKTPOHHBIE U 3JIEKTPOHHO-
rpagudeckue QGopMyibpl aroMa yriepoga B OCHOBHOM H  BO30Yy)KICHHOM
cocrosiHuax. KoBajeHTHas XUMHUYecKasi CBSI3b U €€ Kiaccu(ukanus mo crnocody
nepeKpbIBaHusl opOUTaiel (G- U M-CBSI3N).

IMousitne rudpuausanuu. Pasznuuaple Tunbl THOpuAM3anMu U QGopMma
aTOMHBIX OpOuTaneid, B3aMMHOE OTTAJIKMBAHHME THOPUIHBIX OpOUTAIEH M HUX
PACIIOJIOKEHUE B MPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM DHEPIHUH.

['eoMeTpusi MOJIEKYJ BEIIECTB, OOpa30BaHHBIX AaTOMaMH yTiepoja B
Pa3IMYHBIX COCTOSHUSIX THOPUTU3ALIHH.

Knaccnpuxauus OpPraHu4YecKux COeIUHEHM . Knaccuduxanus
OpTraHUYECKUX BEUIECTB B 3aBUCUMOCTH OT CTPOEHUs yriiepoaHoul nenu. [lonstue
dbyHkuuoHambHOM rpynmbl. Kiaccudukaius OpraHMYecKUX BEIIECTB MO THUITY
(YHKIIMOHATIBLHOM TPYIIIHI.

OCHOBBI HOMEHKJIATYPbI OPraHM4YeCKMX BellecTB. TpuBuUaIbHBIC
Ha3BaHud. PanoHanbHas HOMEHKJIATypa Kak MPEAUIECTBEHHHIIA HOMEHKIIATYPHI
IUPAC. Howmenkmnarypa [UPAC: npunnunsl oOpa3oBaHHMs — Ha3BaHUU,
CTapIIMHCTBO (PYHKIIMOHAIBHBIX TPYII, HX OO0O3HaYeHHWe B TmpeduKcax W
cybdrkcax Ha3BaHUM OPraHUYECKUX BEIIECTB.

Tunbl XUMHYECKHUX CBAI3eil B OPraHUu4eCKUX COeIMHEHUSX U CIOCOOBbI MX
paspbiBa. Kinaccudukanuss KOBAJIEHTHBIX CBS3€H MO 3IEKTPOOTPHULIATEIBHOCTH
CBSI3aHHBIX aTOMOB, CIIOCOOY MEpeKphIBaHUS OpOUTANICH, KPAaTHOCTH, MEXaHU3MY
oOpazoBanus. CBsi3b MPUPOJIBI XUMHUYECKOW CBS3U C TUIOM KPHUCTAITMYECKOU
pelIeTKN BelecTBa U ero (PU3NYEeCKUMU CBOMCTBAMU. Pa3pbiB XMMUYECKOW CBSI3U
KakK Ipoiiecc, 0OpaTHbIi ee 00pa30BaHUIO.

I'omosiuTHYeCKM M reTepOMTHYECKUN  pa3pbIBbl  CBSI3EHM, UX
COTOCTaBJIEHWE C OOMEHHBIM U JIOHOPHO-aKIENTOPHBIM MEXaHU3MaMU HX
oOpazoBanus. Ilonarue  cBoOOAHOTO  paauKaiia,  HYKICOPWIHHOU |
ANEKTPOPUILHON YaCTHIIBI.

Knaccupukanus peakuuii B oprannyeckoii xumuu. [lonsarue o tumnax u

MEXaHU3MaxX peaknuii B opraaudeckoil xumuu. CyOCcTpar u peareHr.
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Knaccudukanmsa  peaknuii 1o  HM3MEHEHHIO B CTPYKType  cyOcTpara
(mpucoeaHEHWE, OTIICTUICHUE, 3aMEIICHUe, W30MEpHU3alusi) W TUIy pearcHTa
(pamukanbHble, HYKICOPWIbHBIC, 3JIEKTpOoPUiIbHbIE). Peakiuu npucoearnHeHUs
(AN, AE), smumunupoBanus (E), 3amemenus (SR, SN, SE), uzomepuszanuu.
Pa3sHOBMAHOCTH peaknuii KakKIOTo THUIA: THAPUPOBAHUE M JIETHUIAPHPOBAHUE,
raJIOTCHUPOBAHUE W JCTAJIOTEHUpPOBAaHWE, TUApaTalus MW Jerujapartanus,
TUAPOTAIIOTCHUPOBAHWE W JCTHIPOTAJIOTEHUPOBAHUE, TMOJUMEpH3anus U
MTOJIMKOH ICHCAIIHSI, neperpymnmupoBKa. Ocobennoctr OKHCITUTEITHLHO-
BOCCTAHOBHUTEIBHBIX  peakiuii B  opranuyeckod xumuu. CoBpEeMEHHbIE
MIPEACTABIICHUS] O XWMHYECKOM CTPOCHHHM OPTaHWYECKHX BemecTB. OCHOBHBIC
HaIpaBJIeHUs pa3BUTUs Teopun crpoerus A. M. bytneposa.

HN3omepusi opranuveckux BemiecTB U ee BUAbL. CTPYKTypHas HM30MEpUS:
MEXKJIACCOBasi, yTJEPOJHOTO CKelleTa, TIOJIOKCHUS  KpPAaTHOM CBI3U |
dbyHkuuoHaapHOM rpyrmmbl. [IpocTpaHcTBeHHass H30MEpHs: TeoMeTpuueckas Hu
orntuueckas. [loHATHE acHMMETPUYECKOTO IIEHTpa. bHONOrMYecKkoe 3HAUYCHHE
ONTUYECKON U30MEPHUH.

B3aumHoe BJIMSIHHE aTOMOB B MOJIEKYJaX OPraHUYeCKHX BellecTB.
OnexkTpoHHBbIE 3G(EKTHI aTOMOB M aTOMHBIX TPYMI B OPraHUYECKHUX MOJICKYJIaX.
NunykimonHbiid 3G (HEKT, MOJ0KUTEIbHBIN U OTPUIIATEIBHBIN, €Tr0 0COOCHHOCTH.
Mezomepnbiit 3ghexT (3PdEKT conpsiKeHus), ero 0COOEHHOCTH.

Jlemoncmpayuu KoNIeKIIMM OpPraHUYECKUX BEIIECTB (B TOM  YHCIC
JICKapCTBEHHBIX  MpENaparoB, KpacuTeneil), MaTepuayioB (MPUPOAHBIX U
CUHTETHYECCKUX KaydyKOB, IJIJACTMAcC W BOJIOKOH) W HW3JCIUN W3 HHUX (HUTCH,
TKaHEH, OTACIOYHBIX MATEPHAIIOB).

Mooenu monexyn CH4, C2H4, C2H2, C6H6, CH30H — mapoctepKkHEBbIE
u o0beMHBbIE. Mojenu OTTaJKUBAaHUS THOPUIHBIX OpOUTANed C TMOMOIIBIO
BO3MyIIHBIX IIIapOB. B3ammojelcTBHEe HATpUs C OTAHOJIOM U OTCYyTCTBHUE

BSaHMOHCﬁCTBHH C INO5TUJIOBBIM 3(1)I/Ip0M.
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OnbIThI, MOATBEPKIAIONINE HATMYUE (PYHKIIMOHAIBHBIX TPYIIN Y COSAMHEHUN
pa3IMYHBIX KJIACCOB. Jlabopamopnutit onvim V3roTOBIEHNE MOJEIEH MOJIEKYI —
MPEACTABUTENIEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCTUHEHUIA.

Ilpakmuueckue 3anamua. OOHapyXeHHE yriepojla UM BOJIOpoja B
OpraHu4eckoM coequHeHnu. OOHapy)eHue ranoreHoB (nmpoda belnpuiTeitna).

1.2. IIpeneabHblie yrieBoaopoabl ['omonorndeckuil psjg ankaHoB. [ToHsThe
00 yraeBomopomax. OCOOEHHOCTH CTPOCHHS TPEIASIbHBIX YTICBOIOPOIOB.
AJIKaHBI KaK IPEACTaBUTEIN MPEICIbHBIX YTIE€BOI0POIOB.

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHA U JIPYTUX
ankaHoB. ['omosornueckuii psag u  u3omepus mnapaduHoB. HopmanbHoe u
PAa3BETBICHHOE CTPOEHUE YIrJepoAaHOM uenu. HoMeHkiarypa ajlkaHOB U
ANKUAJIbHBIX 3aMecTuTesie. PU3N4YecKne CBOWCTBA AJIKAHOB. AJIKaHbl B MPHUPOJE.
XuMu4ecKkre CBOMCTBa ainkaHoB. Peakiuu SR-Tuma: rajorenupoanue (padots H.
H. CemenoBa), uutpoBanue no KonosanoBy. MexaHu3M peakiuu XJIOPUPOBAHUS
ankaHoB. Peakuum neruapupoBaHUs, TOPECHUSA, KATAIUTHYECKOTO OKHUCIICHUS
ankaHoB. KpeKuHr ajikaHoB, pa3JIMYHbIE BHUAbI KPEKWHIa, NPUMECHEHHUE B
MIPOMBILIEHHOCTH. [IUposM3 W KOHBEpcHs METaHa, W30MEpU3alMs AJIKAHOB.
[IpuMeHeHue M crnocoObl MoaydeHHs: ankaHoB. OOJacTH MPUMEHEHHs AJIKaHOB.
[IpoMbIlIUIEHHBIE CTOCOOBI TIOMYYEHUSI AJIKAHOB: TIOJYYEHHE U3 TPHUPOIHBIX
MCTOYHUKOB, KPEKUHI MapauHOB, TOJYyYEHUE CHHTETHYECKOro O€H3MHAa,
razuduKkaius yris, TuIpupoBaHue aakaHoB. JlabopaTtopHbie cIOCOOBI MOJIyUYEHUs
aJIKaHOB: cWHTE3 Biopria, nekapOOKCUIMpOBaHUE, TUAPOIU3 KapOua alrOMUHUS.
[uxnoankanel. 'oMonornueckuil psii 1 HOMEHKJIATypa ITUKJIOATKaHOB, UX 00IIas
dbopmyna. IlonstTme o HampsokeHMH [HKIA. M3omepuss  IIUKIOQIKAHOB:
MEXKKJIACCOBasi, YIVIEPOJHOrO  CKenera, reomerpuueckad. [lomyueHne wu
dbu3nYecKre CBOMCTBA IUKIOATKAHOB. XUMHUYECKHE CBOWCTBA IIUKJIOAIKAHOB.
Cnernuduka CBOWCTB ITMKIOATKAHOB C MaJbiM pa3MepoM IUKIa. Peakium
MIPUCOEANHEHUS U PAIUKATIBHOTO 3aMELICHUS.

Jlemoncmpayuu Monenn MOJEKyn METaHa, APYIMX alKaHOB, Pa3JIMYHBIX

KoHpopMaluii nukiorekcana. PactBopenne mapaduna B OCH3MHE M HCHApEHUE
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pactBopuTtens u3 cMmecu. l[lnaBieHue mnapaguHa M €ro OTHOIIEHHUE K BOJIE
(pacTBOpPUMOCTD, TJIOTHOCTh, CMaunBaHue). Pa3aenenue cmecu 6eH3UMH — BOJA C
MOMOIIBIO JENUTENbHON BOPOHKHU. ['OpeHue meraHa, mponaH-OyTaHOBOM cMecH,
napaduHa B yCJIOBHSIX U30BITKA U HEIOCTaTKa KUCI0opoaa. B3pbiB cMecu MeTaHa ¢
BO3JIyXOM M XJIOpPOM. BoccTaHOBJIEHHE OKCUIOB TSXKEIBIX METAUIOB MapaduHOM.
OTHoIlIEHHE NUKIJIOTeKCaHa K OPOMHOM BOJIE M pacTBOPY MepMaHTaHaTa Kajusl.

Jlabopamopuvie onvimur VI3roToBICHHE MOJEIEH MOJIEKYJ] QJIKAaHOB U
rajioreHajkaHoB. M3rotoBieHre napa@uHUPOBAHHOW OyMaru, HUCIHBITAHHE €€
CBOMCTB: OTHOILIEHUS K BOJE M xupaM. OOHapyKeHUE BOJIbl, CaXKH, YIJIEKHCIOTO
raza B IIPOAYKTax TOpeHHs cBeud. (O3HAKOMJIIEHHME CO CBOWCTBAMH TBEPIBIX
napaduHOB:  IUIABJICHUEM, PACTBOPUMOCTHIO B BOJIE W  OPTaHUYECKHUX
pPacTBOPUTENAX, XUMHUYECKOW HHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJCHCTBHUS C
OpOMHOI BOJION, pacCTBOpAMH MEPMaHraHaTa Kajius, THAPOKCHIA HATPUS U CEPHOM
KHUCIIOTHI).

Ilpakmuueckoe 3amamue llonyuyeHne MeTaHa W U3YYEHHE €r0 CBOMCTB:
rOpeHus, OTHOUIEHUSI K OPOMHOM BOJIE U PACTBOPY NIEpMaHIaHATA KaJIUs.

1.3. DTwieHoOBbIe W [JAHEHOBbIC YIJAeBOAOPOAbI ['omosiormueckuili psia
AJIKEHOB. ODJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl JTUJIEHA WU
ankeHoB. ['omosnormyeckuii psn u obmas ¢opmyna ankeHoB. HM3omepus
ATUJIEHOBBIX YIJIEBOAOPOIOB: MEKKIACCOBAsl, YIJIEPOAHOTO CKEJIETA, MOJOKEHUS
KpaTHO CBsi3u, reomerpuyeckas. OCOOEHHOCTH HOMEHKIIATYpPbl STUIECHOBBIX
YIJIEBOJOPOJOB, HAa3BaHHWS BAXHEUIIMX pagukainoB. @OuU3MYEeCKue CBOMCTBA
QJIKEHOB. XMMHUYECKHE CBOMCTBA aJIKEHOB. DJNEKTPOPHUIbHBINA XapakTep peaxiuu,
CKJIOHHOCTb K peaklHsIM MPUCOEANHEHUS, OKUCIIEHUs, monumepusanuu. [IpaBumo
MapkoBHMKOBa M €ro 3JEKTPOHHOE O0OCHOBaHHWE. Peakiuu ramoreHupoBaHusl,
TUAPOrajJOreHUPOBAHMS, THApPATALMM, TUIpUpOBaHUs. Mexanuzm AE-peakuuid.
[ToHsTHE O peakuusx nmoJumepusauuu. ['opeHne ankeHoB. Peakunu OKUCIICHUS B
MSATKHX U JKECTKUX ycloBusix. Peakius Barnepa u ee 3HaueHue st 0OHapy >KeHHUsI
HEIpeIeNbHbIX YIIIEBOJOPOAOB, MOMyUYeHUs: rnkoyied. [Ipumenenue u crnocoOsl

MOJTlyuYeHHUs1 alKeHOB. lcrmonb30oBaHME BBICOKOM PEAKIMOHHON CIIOCOOHOCTH
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AJIKEHOB B XMMHUYECKOW MPOMBIIIJICHHOCTU. [[puMeHeHne 3TUiieHa U MPOIUJICHA.
[IpoMbIUIeHHBIE CITOCOOBI TOJIYYEHHS] AJIKEHOB. Peakiuu AeruIpupoBaHHS U
KpeKHHra ajnkeHoB. JlabopaTopHbie crocoObl MOJTY4YEHUs AIKEHOB. AJIKA/IUCHBI.
[lonsitue wu kjnaccudukanusi JUEHOBBIX  YIJIEBOAOPOJIOB 1O  B3aUMHOMY
paCMOJIOKEHUIO KpPaTHBIX CBsi3ed B Mosiekysie. OcoOEHHOCTH 3JIEKTPOHHOTO U
MIPOCTPAHCTBEHHOT'O CTPOEHUSI COMPSKEHHBIX NUEHOB. [IoHATHE O T-3JIEKTPOHHOM
cucreme. HomeHkmnatypa JUEHOBBIX yTieBOAOPOAOB. OCOOEHHOCTH XUMHUYECKHX
CBOMCTB COINpPSIKEHHBIX JUEHOB KaK CJEACTBHE HMX 3JIEKTPOHHOTO CTPOEHUS.
Peakuuu 1,4-npucoenunenus. I[lonmumepuzanus aueHoB. CrnocoObl HOTy4YEHUS
JIMEHOBBIX YTIIEeBOJI0po10B: padoTel C. B. JlebeneBa, aeruipupoBaHue aJIKaHOB.
OCHOBHbIE TOHSATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI (Ha mpuMepe
IPOJYKTOB TOJIMMEPU3AIMH AJTKCHOB, AJIKAJUCHOB M HMX TaJOTCHIPOU3BOJHBIX).
MoHoMep, TOJMMEp, peakius MOJMMEpPHU3ALMH, CTENEeHb MOJIUMEPHU3ALUH,
CTPYKTYpPHOE 3B€HO. THIBI IOJMMEPHBIX LENEH: JMHEHHBIC, PA3BETBIICHHBIE,
cumutblie.  [loHatne 0  crepeoperyisipHbix — noiuMepax.  Ilomumepsr
TEpMOIUIACTUYHBIE M TepMopeakTuBHble. [lpencraBneHue o I1UlacTMaccax u
anmactoMepax. [IOMMATWIIEH BBICOKOTO M HU3KOrO JABJIEHMS, €ro CBOWCTBA H
npuMeHenue. Karaimszaroper Ilurnepa — Harra. [lomunponunen, ero
npuMeHeHue W cBoicTBa.  [amoreHconepxkamivie  MOJUMEPBL:  TE(QJIOH,
nosuBuHWIXI0pUA. Kayuyku HaTypanbHbli M cuHTeTHYeckue. Comoaumepbl
(OyTaareHCTUpONIbHBINA KayuyK). Bynkanuzanus kaydyka, pe3uHa u 300HUT.

Hemoncmpayuu Monenn MOJIEKYJ CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX
U30MEpOB  ankeHOB U  ankagueHoB. Komnekuuss «Kaydyk wu  pe3uHay.
Jenonnmepusanus kaydyka. CrylieHrue MIEYHOro0 COKa KaydYyyKOHOCOB (MoJoyasd,
OJlyBaHYMKOB, (hUKyCa).

Jlabopamopnvie onvimer OOHApyKEHUE HENPEACIbHBIX COCIUHEHUH B
KepocuHe, ckunugape. O3HakoMJeHHe ¢ oOpasllaMd MOJMATHWIEHA U
noyidnponuieHa. PacrioznaBanue oOpasioB alKaHOB U aJIKEHOB.

Ilpakmuueckue 3anamusa llonyyeHue STUIEHA AETHAPATALMEN 3THIOBOIO

cnupTa. B3aumopeiictBre 3TuiieHa ¢ OpOMHOM BOJOM, pacTBOPOM IepMaHTraHaTa
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kainsi. CpaBHEHHE TUIAMEHU 3TWIICHA C IUIAMEHEM MPENEIbHBIX YTIEBOJOPOJI0B
(MeTaHa, mpomaH-OyTaHOBOM CMECH).

1.4. AunerwieHOBbIe YIJIeBOAOPOAbI ['OMONOrHMYECKHil psiJ  AJKHUHOB.
DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE AalETUJIICHA U JPYTUX aJKUHOB.
["omonorudeckuit psg u obmrast opmysa arkuHoB. HoMeHKIaTypa aneTuieHOBBIX
yIIIEBOAOPOAOB. M30Mepusi MEKKIACCOBasi, YIJIEPOJHOIO CKEJIETa, IOJIOKEHUS
KpaTHOM CBsI3U. XMMHUYECKHWE CBOMCTBA M MpUMEHEHHUe ajikuHOB. OcoOeHHOCTH
peaKkui MPUCOCOUHEHHsS] IO TPOWHOW YIVIEPOA-YTJIEPONHOW CBsA3U. Peaknns
KyuepoBa. IlpaBmio MapKOBHUKOBAa NPUMEHUTEIBHO K  AllCTUJICHAM.
[TogBu>XHOCTH aToMa BOAOpOAa (KHUCIOTHBIE CBOMCTBA alkWHOB). OKHUCIEHUE
ankuHoB. Peakuus 3enuHckoro. IlpuMeHeHHE alleTHIIEHOBBIX YTJIEBOIOPOIOB.
[TomuBununanerar. Ilomyuenune ankuHoB. IloilyyeHue aleTwieHa TUPOIU3OM
MeTaHa U KapOUIHBIM METOOM.

Jemoncmpayuu Monenu MOJNEKYIbl alETAJICHA W JPYTHX aJIKHUHOB.
[Tonyyenue aueruneHa U3 KapOuAa KajbLMs, O3HAKOMJIEHHE C (U3HUYECKUMHU U
XAMUYECKUMH CBOWCTBAMH all€TUJIEHA: PAaCTBOPUMOCTBIO B BOJE, TOPEHUEM,
B3aMMOJICUCTBHEM C OpPOMHOWM BOJIOM, pacTBOPOM TEpMaHTaHaTa Kallus, COJSIMHU
menu (I) u cepebpa.

Jlabopamopuwtii onvtm VI3rotoBiiecHUE MOJEIEH MOJIEKYJ aJKMHOB, HX
MU30MEPOB.

1.5. ApomaTuyeckue yrijeBoaopoabl ['omonornyeckuil psa apeHoB. benzon
KaK TpeACTaBUTEIh apeHOB. Pa3BuTue MpeACTaBICHUN O CTpoeHuu OeH3o7a.
CoBpeMeHHbIE MPEJICTaBICHUSI 00 AJIEKTPOHHOM W MPOCTPAHCTBEHHOM CTPOCHUU
O0cenzona. OOpas3oBaHHE apOMaTHYCCKOM T-CHUCTeMBl. ['oMomorn OeH307a, HX
HOMEHKJIaTypa, oOmas dopmyna. Homenkmarypa s au3aMenieHHBIX
NPOU3BOAHBIX O€H30Jla: OpTO-, METa-, [apa-pacrojokKEeHUe 3aMECTUTENIEH.
@u3nyecKue CBOMCTBA AapPEHOB.  XHWMHUYECKHME CBOWMCTBA apeHoB. lIpumepsl
peakuuil 3NIeKTPOPHUIBHOIO 3aMEILICHHUS: TaJIOTeHUPOBAHUS, AIKUIUPOBAHMUS
(xatanmuzatopsel Opunens — Kpadrca), HurpoBanus, cyiabdupoBanus. Peakiuu

TUAPUPOBAHUS U TPUCOEAMHEHUS Xjopa K OeHzomy. OcoOEHHOCTH XUMHYECKHX
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CBOMCTB roMoJIOroB OeH30/1a. B3auMHoe BIMsSHKE aTOMOB Ha IPUMEPE TOMOJIOTOB
apeHoB. OpHeHTaIus B peakusx 31eKTpoduiabHoro 3amenienus. OpueHTanTsl | u
II poma. IlpumMeHeHne U TIOJNy4YeHUE apeHOB. [IpupoaHble HUCTOYHUKHU
apOMaTUYECKNX YTIEBOJIOPOJIOB. ApomaTu3alus ajlkaHOB M LHUKJIOAIKAHOB.
AnkuimpoBaHue O€H30J1a.

Jlemoncmpayuu 1lapoctepHEBbIE U 00BEMHBIE MOJIEIN MOJIEKYJI OeH30J1a U
ero romosioroB. Paznenenue cmecu OG€H301 — BOJa C TMOMOIIBIO JCTUTEIBHON
BOpPOHKH. PacTBopsromnias crnocoOHOCTh O€H30ja (PKCTPAKIMS OPTaHUYECKUX U
HEOPraHWYECKUX BEILECTB OEH30JI0M M3 BOJHOIO pacTBOpa Hoja, KpacuTEeH;
pacTBOpeHHE B OEH30JI€ BEUIECTB, TPYIHOPACTBOPUMBIX B BOAE (CEphl, OCH30MHOM
kuciothl). ['openne Oenzona. OTHoIIeHHE OeH30Jla K OpOMHON BOJAE, PacTBOPY
nepmanranara kanus. [lomydyenue Hutpoben3ona. O3HakomileHHE ¢ GU3NYECKUMU
CBOMCTBaMHU ApOMATHYECKUX YTJIEBOJOPOJIOB C MCIOJIb30BAHUEM PACTBOPUTENS
«ConpBeHT». W3roToBneHWE M UCHOJIb30BaHUE MpOCTEilIero mnpudopa A
xpoMarorpaduu. Ilonmydenue OeH3ona naexkapOOKCHIMpPOBaHUEM OEH30MHON
kucioThl. Ilonydenne u paccinoeHue smylibcuu OeH3oia ¢ BoJoi. OTHOIIEHHE
0eH30J1a K OpOMHOM BOJIE ¥ paCTBOPY IepMaHTraHaTa Kajusl.

1.6. Ilpupoanbie HCTOYHMKHM YrieBoaopoaoB Hedts. Haxoxnenue B
npuposie, coctaB U (¢uznyeckue cBoicTBa HePTH. TOIIMBHOIHEPreTHUECKOE
3HaueHue He(tu. IIpomeinuieHHas nepepaboTka HedTu. Pextuduxanus HedTwH,
OCHOBHbIE (DPpakLUU €€ pa3esIeHUs], UX HCIO0JIb30BaHue. BropruuHas nepepaboTka
HepTenpoaykToB. PexTudukanus MazyTa Ipu yMEHbIIEHHOM AaBieHud. KpekuHr
He(drenponykroB.  Paznuunbie  BUIbI  KpekuHra, pabotel  B.I'.Illyxosa.
M3omMepu3anmss ainkaHOB. AJIKMJIMPOBAaHUE HENPEAENBbHBIX  YIJIEBOJOPOJIOB.
Pudopmunr nedrenponykros. KagectBo aBroMoOUIBEHOTO TOTUMBA. OKTaHOBOE
yucno. Ilpupoansiii u mnonyTHeIM HePTsAHOM Ta3pl. CpaBHEHHUE COCTaBa
IPUPOAHOTO M TOIYTHOTO ra30oB, UX NPAKTUYECKOE MCIHOJIb30BaHUE. KaMeHHbIN
yroJjib. OCHOBHBIE HalpaBJICHUsI MCHOJIb30BAHUS KamMeHHOro yris. KokcoBaHue
KaMEHHOTI'O YIJIsl, BAJKHEUIIINE IPOIYKTHI 3TOTO MPOLECcCa: KOKC, KAMEHHOYTOJIbHAs

CMoOJa, HaACMOJIbHAasA BOAA. CO@I[I/IHGHI/IH, BBIACIIICMBIC H3 K&MCHHOYFOHBHOﬁ
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cMoJIbl. [IpoayKThl, osty4aemMble U3 HaJACMOJIBHOM BOABI. DKOJIOTHYECKUE ACTIEKTHI
00bI4H, TepepabOTKH U UCIIOJIb30BaHUS TOPIOYUX UCKONIAEMBIX.

Hemoncmpayuu Komnexuust «lIpupoaHsle MCTOYHUKH  yTIEBOAOPOIOBY.
CpaBHEHHME TMpPOLIECCOB TOpeHuss HepTH U npupojgHoro raza. OOpa3oBaHue
HEe(TSHOU TMJICHKM Ha MOBEPXHOCTH BOJbI. KaTanuTuueckuil KpeKuHT mapadpuHa
(W KepocuHa).

Jlabopamopnvie  onvimwur  OnpefeneHue  HAIMYUS — HENpPEIeTIbHBIX
yIJIEBOAOPOAOB B  O€H3MHE W  KEpOoCHHE. PacTBOpUMOCTh  pa3IMYHBIX
He(pTenpoAyKToB (OE€H3MHA, KEpOCHHA, JU3EIbHOTO TOIUIMBA, BAa3€JIMHA,
napaduHa) Ipyr B ApyTeE.

1.7. 'mapokcuiabHble coequHeHuss CTpoeHHe M KilaccU(UKaLUs CIUPTOB.
Knaccupukanus couproB 1O TUIY YIJIEBOAOPOJHOTO pajuKala, YUCITY
TUAPOKCUIIBHBIX TPYIII M THIYy aTOMa yTIEpOAa, CBSI3aHHOTO C THAPOKCHIIBHOU
Ipynnou. JJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE T'MAPOKCUIIBHON TPYMIIBL.
BnusgHue CTpoeHHsI CIUPTOB HA MX (PU3MYECKHE CBOMCTBA. MeXMoJeKyspHas
BOJOPOJHAsA CBS3b. [ OMOJIOTMYECKHN DPSAJ NMPENEIbHBIX OJHOATOMHBIX CIIHPTOB.
W3omepuss ¥ HOMEHKJIATypa alKaHOJOB, MX oOmas ¢opmymna. XuMUYECKHE
CBOMCTBA aJIKaHOJOB. PeakimoHHas CIOCOOHOCTh MPEACIbHBIX OJHOATOMHBIX
cnupTtoB.  CpaBHEHME  KHCIOTHO-OCHOBHBIX  CBOMCTB  OPraHMYECKHX U
HEOPTaHUYECKUX COEAMHEHUH, coaepxkammx OH-rpyniy: KHCIOT, OCHOBaHWM,
aMm(pOTEpHbIX COEAMHEHUH (BOABI, CHUPTOB). Peakuuu, MNOATBEPKAAOIINE
KHMCJIOTHBIE CBOMCTBAa CIIMPTOB. Peakuuy 3aMmemeHus THMAPOKCWIBHOW TPYIIIBI.
MexMonekyJisipHasi JIeTUApaTalyds CHOUPTOB, YCIOBUS 0OO0pa3oBaHUsl MPOCTHIX
3¢upoB. CroxHble 3)UPHl HEOPTAHUYECKUX U OPraHUYECKHX KHUCIIOT, PeaKIuH
srepupukand. OKHUCIEHHE W OKUCIUTENbHOE JETHAPUPOBAHUE CIUPTOB.
CrocoObl MoyueHus cnupToB. [ Uaponu3 rajioreHaikaHoB. ['uapaTanus ajikeHoB,
yCIIOBUSL €€ TpoBeAeHHA. BoccraHoBieHne KapOOHWIBHBIX —COCAUHEHHH.
OtpenbHBIE  NPEACTABUTENM  AJIKAHOJNOB. METaHOJ, €ro IMPOMBIIIIEHHOE
IIOJIy4YeHUE M TNPUMEHEHHE B IIPOMBIIUICHHOCTU. bHONOrn4eckoe aeucTBue

Meranoma. Crnenmmduyeckue  CrocoObl  TOJYYSHHS  OTHUJIOBOTO  CIHPTA.
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@uU3HOJOTUYECKOE NEUCTBUE 3TaHONA. MHoOroaromssle crnuptel. M3omepuss u
HOMEHKJIaTypa MPEJACTaBUTENECH NBYX- W TPEXaTOMHBIX CHHUPTOB. OCOOEHHOCTU
XUMHUYECKUX CBOMCTB MHOTOATOMHBIX CIHPTOB, MX KaYECTBEHHOE OOHApY’>KEHHUE.
OTaenbHbIE TPEICTABUTEINN: STUICHTIIUKOb, TIUIIEPUH, CITIOCOOBI X MOJYYCHHUS,
MpakTU4ecKoe npuMeHeHue. GeHon. INEeKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE
¢denona. BzanMHoe BiIMSHUE apOMAaTUYECKOTO KOJIblIa U THAPOKCUIILHOM TPYIIIbI.
XuMHudecKkre CBoWcTBa (eHOMa KaKk (YHKIUS €ro XHMHYECKOTO CTPOCHUS.
bpomupoBanue @eHosia (KayecTBEHHas peakiys), HUTPOBaHUE (MUKPUHOBAsS
KHCIIOTa, €€ CBOMCTBA U nMpuMeHeHue). O0pa3oBaHuE OKPAIIEHHBIX KOMILIEKCOB C
nonom Fe3+. [Ipumenenue genomna. [lomyyenue peHosa B mpOMBIIUIEHHOCTH.

Jlemoncmpayuu Mojnenu MolieKyll cnupToB U (eHosoB. PacTBopuMOCTh B
BOJIC AJKaHOJIOB, STWJICHIJIMKOJIA, TiulepuHa, ¢enona. CpaBHEHHE CKOPOCTH
B3aMMOJICHCTBHSI HATPUSI C JTAHOJIOM, IPOMAHOJNIOM-2, 2-METHUJINPONAHOIOM-2,
rnunepuHoM. [lonyuenue OpomdTaHa W3 dTaHosa. BeITecHeHue QeHona u3
(deHonsiTa HATpPUS YroOJdbHOM KucioToW. Peakumst denona ¢ gopmanbaeruiom.
KauecTBeHHble peakiiuu Ha (HeHoJ. 3aBUCUMOCTH PacTBOPUMOCTH ()eHOosa B BOJE
oT Temmeparypsl. B3aumopeiictBue enomna ¢ pactBopom mienoyu. Pacmo3naBanue
pacTBOpoB (eHosisiTa HAaTpus M KapOoHaTa HaTpusi (0apOOTaX BBIABIXAEMOIO
BO3/yXa WJIM JCHCTBHE CHUJILHOW KHCIIOTHI). Pacrio3HaBaHHWE BOJHBIX PacTBOPOB
(deHoa U rIMiepuHa.

Jlabopamopusie onvtmbt PexTuduxanuss cMecH 3TaHOI —  BOJA.
OOHapy)eHue BOJIbI B a3€0TPOITHON CMECH BOJIbI M TUJIOBOTO CITUPTA.

Ilpakmuueckue 3anamusa VI3ydyeHue pacTBOPUMOCTH CIUPTOB B BOJE.
OkucieHue CHUpPTOB PA3JIMYHOIO CTPOCHUS XpPOMOBOM cmechio. [lomyudenue
nudTIIIOBOTO Adupa. [lomydenue rimiepara Meau.

1.8. Aubaeruabl u KeToHbI ['OMoONOrHYeCKHe psiabl ANbIACTUI0B U KETOHOB.
[TonsiTne 0 KapOOHWIBHBIX COCTUHEHUAX. DIEKTPOHHOE CTPOEHUE KapOOHMIILHOMN
rpynnsl. M3oMepuss U HOMEHKJIATypa ajpderuioB M KETOHOB. Dusznueckue
CBOMCTBa KapOOHWJIBHBIX COCIUHEHWH. XHMHUYECKHE CBOMCTBA albJCTHIOB U

KETOHOB. PeakimoHHas CHnocOOHOCTh KapOOHWJIBHBIX COEIMHEHMHA. Peaknumn
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OKHCIICHHSI aJbJCTHJ0B, KAUYECTBEHHBIE PEAKIMU Ha aJIbJACTHUIHYIO TpPYIIIY.
Peakunu nonukoHAeHcanuu: oOpa3oBaHue (HeHonohopManbIACTHAHBIX CMOJL
[IpumeneHue u nosrydeHne KapOOHMWIBHBIX coelMHeHu. [I[puMeHnenne anbaeruioB
U KETOHOB B OBITY U MPOMBINUICHHOCTU. AJBJIETUABl U KETOHBI B MPHUPOJIE
(@pupnpie macma, Qepomonsr). I[lomydeHme KapOOHUIBHBIX COCAMHCHHIMA
OKHCJICHHEM CIIUPTOB, TUApaTalyeld aJKUHOB, OKHCJIEHUEM YIJIEBOAOPOIOB.
OTnenbHBIC TIPEICTABUTENN AIbJACTHIOB U KETOHOB, CIICIM(PUICCKUE CIIOCOOBI UX
ITOJTyYEHHUsI U CBOMCTBA.

Jlemoncmpayuu 1llapoctepkHeBble U OObEMHBIE MOJETU  MOJIEKYJ
aNbJIETUIOB U KETOHOB. [loNyueHne yKCYCHOIO ajibJIeruja, OKHCIEHHE 3TaHOja
XpOMOBOM cMecht0. KauecTBeHHBbIE peaKIIMK HA AJIbJIETUIHYIO TPYIITY.

Jlabopamopnsie onvimer OKHCICHHE 3TaHOJA B 3TaHalb pPacKaJICHHON
MenHo mpoBosiokoil. [lomydenue deHoropopManbAETUIHOTO  MOJUMEpA.
Pacnio3naBanue pactBopa areTona u popmMainHa.

Ilpakmuueckue 3anamusn  VI3yueHne  BOCCTAHOBHUTENBHBIX  CBOWCTB
aJbJIETUIOB: PEAKIUS «CEPEOPSHOrO 3epKajiay, BOCCTAHOBIEHHUE THAPOKCHIA MEIU
(IT). BzaumopetictBue popmaibaeruaa ¢ TUIAPOCyIbLGUTOM HATPHUS.

1.9. Kapoonoevie kuciomovt u ux npouszéoonvle 1 OMOJOTHUYECKHHA PN
MPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loHsATHE O KapOOHOBBIX
KHCIIOTaX W UX KjiaccuuKaius. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCWIBHOM Tpymnmbl. ['OMOJOrHUYecKuid psif MpeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT, WX HOMEHKIAaTypa H HU30MepHusi. MexXMOoeKysIpHbIe
BOJIOPOJIHBIE CBSI3U KApOOKCUJIBHBIX I'PYIIMN, UX BIUSHUE HAa (PU3UYECKUE CBOMCTBA
KapOOHOBBIX KHUCJIOT. XUMHYECKHE CBOMCTBAa KapOOHOBBIX KHCIOT. Peaxkiuwu,
WUTIOCTPUPYIOIIME KHUCIOTHBIE CBOWCTBA UM HMX CpPaBHEHHE CO CBOWCTBaMU
Heopranudeckux kuciaor. OOpazoBaHue (GYHKIIMOHAIBHBIX  MPOU3BOAHBIX
KapOOHOBBIX KUCTOT. Peakiuu stepudukanuu. AHTUAPUIEI KAPOOHOBBIX KHUCIIOT,
uxX TnonydeHue u mnpuMmeHeHue. CrnocoObl MOMydYeHUs KapOOHOBBIX KHUCIOT.
OTtaenbHbIE TPENCTABUTENIM W UX 3HadeHwe. OOmmMe crnocodbl MOIYyYESHHUS:

OKHCJICHHUC aJIKaHOB, aJIKCHOB, ICPBUYHLIX CIIUPTOB, AJbACTHUIO0B. Baxneiiume
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MPEAICTaBUTENId KapOOHOBBIX KUCIOT, UX OHMOJOTHYECKas pOjb, clienuduueckue
CocOObI TOJyYeHHUs, CBOWCTBA U TMPUMEHEHHE MYpPaBbUHOW, YKCYCHOM,
NMAJIbMUTUHOBOM U CTEAPUHOBOW; AKpPWIOBOM M METAKPUJIOBOM; OJIEMHOBOM,
JIMHOJIEBOM W JIMHOJICHOBOM; I1aBesieBOM; OeH30MHOM KucaoT. CrnoxkHble (UPHI.
CtpoeHne u HOMEHKJIATypa CJIOXHBIX A(QHUPOB, MEXKIACCOBAas H30MEPHUS C
KapOOHOBBIMU KHcTO0TaMU. CrIOCOOBI MOJIY4EeHHS CIOKHBIX 3PupoB. OOpaTUMOCTh
peaknuu dTepuduKanud M (PaKTOphl, BIUAIONINE HA CMEIICHHE PaBHOBECHS.
OO6pazoBanue cnoxHbIX nonudgupoB. [lomustunenrepedranar. JlaBcan kak
IIPEJICTABUTENIb CUHTETUYECKUX BOJOKOH. XMMHUUYECKUE CBOWCTBA U NMPUMEHEHHUE
cinoxHbIX 3upoB. XKupsl. Kupsl kak cioxhbsle 3upsl rauuepruHa. KapOoHoBbIe
KHUCJIOTBI, BXOASIIUE B COCTAB KUPOB. 3aBUCUMOCTh KOHCHUCTEHILIMH >KHUPOB OT HX
cocTaBa. XMMUUYECKHUE CBOWCTBA JKUPOB: TMIPOJIU3, OMBUICHUE, TMIPUPOBAHUE.
buonorudeckasi posib )KHUPOB, UX HCIOJIL30BAaHUE B OBITY W IPOMBIILJICHHOCTH.
Conu xapOOHOBBIX KUCIOT. Mbuta. CocoOBI MOTyYEHUs COJICH: B3aMMOJICHCTBHE
KapOOHOBBIX KUCIIOT C METajylaM1, OCHOBHBIMU OKCHJaMHU, OCHOBAaHUSIMH, COJISIMU;
IIEJIOYHOM THAPOIU3 CJHOXKHBIX 2(pUpoB. XUMHUUYECKHE CBOMCTBA coJied
KapOOHOBBIX KHCIIOT: THAPOJIM3, PEAKIMM HOHHOTO OOMeHa. Mblia, CYIIHOCTh
Morontero aedcTBug. OTHOHmIEHWME MbBLIa K JKECTKOM Boje. CHHTETHYECKHE
mototrue cpencra — CMC (neTepreHTsl), UX IpeuMyIIecTBa U HEOCTATKH.

Jlemoncmpayuu 3HAKOMCTBO C (PU3MYECKUMH CBOMCTBAMM Ba)KHEHIIINX
KapOOHOBBIX KHUCJIOT. Bo3ronka OeH30iHON KHUCIOTHI. OTHOUIEHUE Pa3IMYHBIX
KapOOHOBBIX KHCIOT K Bojae. CpaBHenue pH BOJHBIX pacTBOPOB YKCYCHOW U
COJITHOM KHCJIOT OJMHAKOBOM MOJISIPHOCTH. [lonydyeHue NpUATHO MaxHYIIEro
CJI0XKHOTO dupa. OTHOIIEHNE CITMBOYHOTO, MTOJICOJIHEYHOTO, MAIITMHHOTO Macel
MaprapruHa K OpOMHOM BOJIE M paCTBOPY NEpPMaHTaHATA KaJIHs.

Jlabopamopnusie onvimst B3auMoJIeCTBHE pacTBOpPa YKCYCHOW KHMCJIOTBI C
MarHueM, OKCHJIOM IHMHKa, ruapokcumoMm xeneza (III), pactBopom kapbonarta
Kausg W creapara Kamus. O3HakoMJIEHHE € oO0pa3uaMu CIOXHBIX 3(UPOB.
OTHoOIlIEHHE CIIOXKHBIX 3(UPOB K BOJIE M OpraHUYECKUM BeulecTBaM. BriBeneHue

YKUPHOTO TISATHA C TIOMOIIBIO CIOKHOTO 3(dupa. PacTBOpUMOCTh XHPOB B BOJE U
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opraHnyeckux pactBopureiisix. CpaBHEHHME MOIOIIUX CBOMCTB XO3SIMICTBEHHOTO
Mbu1a 1 CMC B xecTKO# BOJIE.

Ilpakmuueckue 3anamusa PacTBOPUMOCTb Pa3IMYHBIX KAPOOHOBBIX KUCIIOT B
Bojc. DBzaumopelcTBUE YKCYCHOM KHUCIOTBI C MeTtauilamu. llosmydenue
M30aMUIIOBOTO 3(pupa yKCyCHOM KHCIOThI. CpaBHEHUE CTETICHH HEHACHIIIICHHOCTH
TBEPJOTO U KUJKOTO *KUpoB. OmbuIeHHE Kupa. [looydeHne Mblia U U3y4eHue ero
CBOMCTB: MEHOOOpa30BaHMs, PEaKIMii MOHHOTO OOMEHA, THUAPOJH3a, BBIJCICHHUS
CBOOO/IHBIX KUPHBIX KUCIIOT.

1.10. Yraesoabl Ilonstue o0 yriaeBogax. Kiraccudukainus yrieBoJioB.
MoHO-, mu- W mnoJmcaxapuipl, MPEICTABUTEIN KaXIJOW TPYMIbl YIJIEBOJIOB.
buonoruyeckas posib yriieBOJOB, UX 3HAUYCHHE B >KM3HU YEJIIOBEKa W OOIIECTBA.
Momnocaxapuasl. CTpoeHHME U ONTHYECKass H30MEPUS MOHoOcaxapuloB. Hx
KJ1accuuKaluys Mo YUCiIy aTOMOB Yriepojia U MPUPOAE KapOOHWIHHOW TPYIIIHI.
Gopmynbl Oumnepa u Xeyopca i U300paKeHUS MOJIEKYJ MOHOCaXapuoOB.
OTtHecenne MoHOcaxapuoB K D- u L-psny. Baxnelnmue nmpeactaBuTen MOHO3.

I'moko3a, cTpoeHre ee MOJEKyJbl U (u3nueckue cBoicTBa. TayTomepus.
XUMHUYECKHE CBOMCTBA TIJIIOKO3bl: PpEAKIUM 110  AJNBJACTHIHOM  TpYMIe
(«cepeOpsiHOTO  3epKajiay, OKHUCJICHUE a30THOM KHUCJIOTOM, THUIPUPOBaHUE).
Peakuuy rat0K03bl KaK MHOTOATOMHOIO CIHPTA: B3aWMMOJECHCTBUE TIJIFOKO3BI C
ruapokcuom meau (II) mpu koMHaTHON TemmepaType W HarpeBaHuu. Pa3nuunbie
TUIBI  OpoXeHust (CIUPTOBOE, MOJIOYHOKHCIIOE). [Joko3a B mpupole.
buonoruueckast pojab 1 TPUMEHEHUE TIIFOKO3bI.

@dpykTo3a KaK H30Mep IJIKO03bl. CpaBHEHHE CTPOCHUS MOJIEKYJIbl M
XUMUYECKUX CBOMCTB TJIOKO3bI W (pykTo3pl. Dpykroza B mpupose U ee
ouonornyeckass posib. [lento3pl. Pubo3a u me3okcupubo3a Kak MpeICTABUTEIN
anpaoneHTo3. CTpoeHue MOJIEKYI.

HNucaxapuabl. Crtpoenne nucaxapunoB. Croco0 COUJICHEHUS IHUKIIOB.
BoccranaBnuBaromyue ¥ HEBOCCTAHABIIMBAIOIIME CBOMCTBA JHCAXapUIOB Kak
CJIEICTBUE COWICHEHUs IuKJIa. CTpoeHWe M XHMHYECKHE CBOWCTBA Caxapo3bl.

TexHOI0rn4ecKkne OCHOBBI MMpOon3BOACTBA CaxapO3bl. JIakT03a M MajabTO3a Kak
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nu3oMephl caxapossl. [lonucaxapuasl. O6miee crpoeHue noaucaxapuioB. CtpoeHue
MOJIEKYJIBI KpaxMalla, aMuiI03a U aMWIONEKTUH. Pu3ndeckue CBOMCTBAa Kpaxmania,
€ro HaxoXKJIeHHe B TpHUpoAe U Ouosiornmueckas poib. [nukoreH. Xumudeckue
cBorcTBa Kpaxmaina. CTpoeHuEe »HJIEMEHTApHOIO 3BEHA LEJUII0N03bl. BiusHue
CTpOSHHUs TOJUMEPHOW T1lemu Ha (QU3NYeCKue ¢ XUMHYECKHE CBOMCTBA
Heunono3sl.  ['maponu3  1eimoio3bl, 00pa3oBaHHE CIHOXKHBIX 3GUPOB ¢
HEOPTaHUYECKUMH U OPTaHUYECKUMU KUCIOTAMM.

IHonsitTue 00 MCKYCCTBEHHBIX BOJOKHAX: alleTaTHOM IIEJIKE, BUCKO3E.
Haxosxnenue B mpupojie u 6uosgorudeckas poib 1euono3sl. CpaBHEHHUE CBOMCTB
KpaxMaJla U HEJUTI0JIO3bL.

Jemoncmpayuu OOpa3ipl yIIIEBOJOB W u3Aenuil u3 HuX. l[lomyuenwue
caxapaTa Kajblds W BBIJEJICHUE C€axapo3bl M3 pacTBOpa caxapara KaJbIusl.
B3aumoneiictBue 1MOKO3bI ¢ (YKCHMHCEPHUCTOM  KUCIOTOW. OTHOIIEHUE
pactBOpoB caxapo3bl u ManbTO3bl K Cu(OH)2 npu HarpeBanuu. O3HaKOMIICHHUE C
(bu3MYeCKUMHU CBOWCTBAMHM Kpaxmajia W Le/uTojo3bl. HabyxaHue Lemono3sl u
KpaxMaiia B Boze. [lomydyeHue TpuHUTpaTa Heuioa03bl. Koneknys BOJIOKOH.

Jlabopamopnusie onsimsr O3HaKOMIICHHE C (PU3UYCCKHMMH CBOHCTBaAMHU
[JIFOKO3bI (amTedHasi yHakoBKa, TaOneTku). KUCIOTHBIM THAPOIU3 caxapo3sbl.
3HaKOMCTBO ¢ oOpasiamu nojucaxapuoB. OOHapykeHHE Kpaxmaia ¢ MOMOIIbIO
KaueCTBEHHOW peakuuu B Menae, xJjebe, Horypre, MaprapuHe, MaKapOHHBIX
U3JICNUSIX, KpYyTIax.

Ilpakmuueckue 3anamua Peakuus «cepeOpSHOrO 3epKana» TIIIIOKO3BI.
BzaumopeiictBue rmimoko3sl ¢ ruApokcuaom  wmenu (1) mpu  pasnuuHbIX
Temriepatypax. JleiicTBue aMMHaYHOTO pacTBOpa OKCHIla cepedpa Ha caxaposy.
OOHapykeHue JIaKTO3bI B MOJIOKE. J[eiicTBHe 01a Ha Kpaxmall.

1.11. AMuMHBI, AMHMHOKHCJIOTHI, Oeaxkm Krnaccudukanus u wuzomepus
amMuHOB. [lonstne 00 ammuax. [lepBuuHBIC, BTOPUYHBIC U TPETUYHBIC AMUHBI.
Knaccudukanms amMuHOB MO THUIY YIJIEBOJOPOAHOTO paauKania W YUCITY

AMHUHOTPYIII B MOJICKYJIC. I'omosoruueckue pAAbl IPEACIIBHBIX aJ'II/I(baTI/I‘ICCKI/IX )41
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apoOMaTHUYECKUX aMHHOB, H30MEPUS W HOMEHKJIATypa. XHUMHYECKHUE CBOMCTBA
aMUHOB.

AMHMHBI KaK OpPraHMYECKHE OCHOBAHMS, UX CpPAaBHEHHE C aMMHAKOM U
JPYTUMUA HEOPTaHWYECKMMHM OCHOBaHUAMHU. (CpaBHEHHE XHMHUYECKHX CBOMCTB
amn(paTHIECKUX U apoMaTUYecKux aMuHOB. OOpa3oBaHWe aMUI0B. AHHINHOBBIC
KpacHUTEJIH.

[IonsiTHe O CHHTeTHYeCKHMX BOJIOKHAX. [lonmmamMuabpl U TOJIMaMMIHBIC
CUHTETHYECKHE BOJIOKHA. [IpumeHeHue u mnomydyeHne amuHOB. llomydenue
amuHoB. Paboter H. H. 3ununa.

AMuHOKUCHOTBL. [loHsTHE 00 aMUHOKHCIOTax, WX Kilaccupukaus u
ctpoeHue. OnTuueckas u3omMepus o-aMUHOKUCIOT. HoMeHKIaTypa aMMHOKHUCIIOT.
JIBOMCTBEHHOCTh KHUCJIOTHO-OCHOBHBIX CBOMCTB AMHUHOKHUCIOT W €€ IPUYUHBI.
bunonsipusie monbl. Peakunn konaeHcanuu. llentuanas cBsizb. CHHTETHYECKHE
BOJIOKHA: KanpoH, sHaHT. Knaccudukamnus BoaokoH. [logydeHrne aMUHOKHUCIIOT, UX
MPUMEHEHHUE U OMoJIorudeckast QyHKIIHS.

beaku. benku xak npupomneie mnoiauMepbl. [lepBuyHas, BTOpUYHaf,
TpETUYHAS M YETBEPTHYHAS CTPYKTYPhI OCIKOB. OUOPHILIAPHBIE U TIIOOYIISIPHBIC
Oenku. XHMMHYECKHE CBOMCTBAa OEJIKOB: TOpEeHHUE, JAeHaTypalus, TUIIPOJIH3,
KadeCTBEHHBIC (IIBETHBIC) peakiuu. buonorndyeckne «¢GyHKIMA OEIKOB, HX
3HaueHue. benku kak komnoHeHT nuiy. [Tpobiema 6e1KOBOTO TOJIOAAHUS U TTyTH
€€ peIICHHUS.

Hemoncmpayuu  Ousznveckre  CBOMCTBA  METWJIAMHHA:  arperaTHoe
COCTOSIHME, 1IBET, 3amax, OTHOIIEHWE K Boae. [opeHue MeTuiaMHuHa.
B3auMmojelicTBUe aHWJIMHA U METWUJIaMHHA C BOJOM M KuciaoTtaMu. OKpalliBaHUE
TKaHEW aHWIMHOBBIMU KpacuTensmu. OOHapyxkeHue (YHKIIMOHAIBHBIX TPYII B
MOJIEKYJIaX  aMHUHOKHCIIOT. Heittpanuzanuss — menouu AMUHOKMCIIOTOM.
HeliTpanuzarus KUCIOThI aMUHOKHCIIOTON. PacTBOopeHue u ocakaeHue O€IKoB.

Jlabopamopnsie onvimel V3roTOBIICHHE IIAPOCTEPKHEBBIX M OOBEMHBIX
MoOJIeIiell M30MEpPHBIX aMUHOB. PacTBopeHHe OENKOB B BOAE M MX KOAryJIsIus.

ObHnapy>xenue 0eKa B KypUHOM SIiIIe U MOJIOKE.
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Ilpakmuueckue 3anamus OOpa3oBaHue coJjied aHuiIuMHA. BpomupoBanue
anunuHa. OOpa3zoBaHue cojieid riaunuHa. [lomyuyeHue MeaHOW CONMM TJIUIMHA.
JHenatypanus 6enka. [[BeTHbIe peakiuu OEIKOB.

1.12. A3oTcoaep:xamue rerepouuKIndeckue coexuienusi. HykienHoBbie
kucjoTbl HyknenHoBble KuCHOTHL. HyKJI€MHOBBIE KHCIOTBI Kak MPUPOJHBIE
nonuMepsl. Hykneotuasl, ux crpoeHue, npumepel. ATO u AP, wux
B3aMMOIPEBPAILEHUE U POJIb 3TOTO MPOLIECCA B IPUPO/IE.

Honsitue JIHK m PHK. Crpoenne JIHK, ee mepBuunas m BTOpHMYHAas
ctpykrypa. Pabotrer @.Kpuka u JI.Yorcona. KommiemMeHTapHOCTb a30THUCTBHIX
ocHoBanuii. Pemmmkanus JIHK. Ocob6ennoctu crpoenuss PHK. Tunst PHK u ux
ouonornyeckue Ppynkuun. [lousarue o TpouyHOM KoJie (KOJO0HE).

Buocunre3 6enka B )KMBOU KileTKe. [ eHHAs WHXKEHEPHUS U OMOTEXHOJIOTHSL.
Tpancrennbie GOpMbI PACTEHHI U )KUBOTHBIX.

Jemoncmpayuu Monenu MOJIEKYJ Ba)KHEHIIHUX TeTepoUUKIoB. Komtekuus
reTEPOLMKINYECKUX COeAUHEHNN. J[eficTBUE pacTBOpa NMUpPUIMHA HA WHIAUKATOP.
B3auMmopeiicTBue mnupuanHa € COJISIHOM Kuciotod. Moaens Monekynsl JIHK,
JIEMOHCTpAIHS TPUHIIMIA KOMIIJIEMEHTAPHOCTH a30TUCTHIX OCHOBaHMM. OOpasiibl
MPOJYKTOB MUTAHUS U3 TPAHCTCHHBIX (HOPM pacTeHUM U KUBOTHBIX. JlekapcTBa u
npenaparbl, U3rOTOBJICHHBIE METOaMU T€HHOW UHXKEHEPUHU U OMOTEXHOJIOTHH.

Jlabopamopnutit oneim W3rotoBieHre OOBEMHBIX W HIAPOCTEPIKHEBBIX
MoJieJiel a30TUCTBIX TE€TEPOLUKIIOB.

1.13. buosornyecku axTuBHble coeauHeHuss @Depmentrl. [lonsitue o
dbepMeHTax Kak O OMOJOTMYECKHX KaTalu3aTopax OEJKOBOW MPUPOJBI.
OcoOeHHOCTH CTpOEHHS W CBOWCTB B CpaBHEHMHM C HEOPTaHUYECKUMHU
karanuszatopamu. Knaccuduxarus GpepmenToB. OCOOEHHOCTH CTPOCHUS U CBOMCTB
(bepMEHTOB: CEJIEKTUBHOCTh U A(PPEKTUBHOCTh. 3aBUCUMOCTb AKTUBHOCTH
dbepmenToB oT Temneparypsl U pH cpenpl. 3HaueHue GhepMeHTOB B OMOJIOTHU H
MIPUMEHEHUE B MMPOMBIIILICHHOCTH.

Butamunbl. [lonsatue o BuramuHax. Mx kmaccudukanus u oO03HAUYEHUE.

Hopwma notpebnenust BuramuHoB. BogopactBopumsie (Ha mpuMepe BUTaMHHOB C,
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rpyrnel B 1 P) u sxupopactBopumbie (Ha mnipumepe ButamuHoB A, D u E).
ABHUTaMUHO3bI, THIIEPBUTAMUHO3BI U THIIOBUTAMUHO3BI, UX MPODUTAKTHKA.

I'opmonbl. [ToHsiTHE O TOPMOHAX KaK OMOJIOTUYECKH aKTUBHBIX BEILIECTBAX,
BBITIOJHSAIOMNX J3HAOKPUHHYIO PETYJSLUAI0 KA3ZHEAEATEIIbHOCTH OpPTraHU3MOB.
Knaccudukanums  TOpMOHOB:  CTEPOUIBI,  NPOU3BOAHBIE  AMHHOKHCIIOT,
MOJIUTMENITUIHBIE U OeTKOBbIE TOPMOHBI. OTIENbHBIE TPEICTABUTENN: ICTPATUOI,
TE€CTOCTEPOH, MHCYJIUH, aIpEHAJIMH.

JlekapcrBa. IloHstme 0 JeKkapcTBax Kak XUMHOTEPANIEBTHYECKHUX
npenaparax. KpaTkue HCTOpUYECKHE CBENECHHMS O BO3HUKHOBEHHUM W Pa3BUTHUH
xumuoTepanuu. ['pynmel JiekapcTB: cyibhaMuabl (CTPENTOLHA), aHTHUOMOTUKU
(MeHUIWIUIMH), aHTUIUPETUKHU (ACTIUPUH), aHAJIbIETUKU (aHAIbIUH). MexaHus3m
JEUCTBHAS  HEKOTOPBIX JIEKAPCTBEHHBIX IIPENapaTroB, CTPOCHUE  MOJIEKYJI,
IPOTHO3UPOBAaHUE CBOMCTB Ha OCHOBE aHalIM3a XUMHUYECKOIO CTPOECHUS.
AHTUOMOTUKH, WX KIaCCU(PHUKAIUS IO CTPOCHMIO, TUILy U CIEKTPY ACUCTBHIL.
be3onacHbie crtocoObl NPUMEHEHMS], JIEKAPCTBEHHbIE (DOPMBI.

Hemoncmpayuu CpaBHeHue ckopoctu pasnoxenus H202 nmon penctBuem
depmenTa karamazbl W Heopranmdeckux kartanuzaropos: KI, FeCl3, MnO2.
OOpa3ipl BUTaMUHHBIX TpenapaToB. [lonuButamunsl. Mnmoctpauun doTtorpaduit
KUBOTHBIX C Pa3NUYHBIMU (pOpMaMH aBUTaMHUHO30B. [lmakat ¢ u3oOpaxeHHeM
CTPYKTYPHBIX (OpMYJ 3CTpaauoiia, TECTOCTEPOHA, apeHalnHa. B3aumonaeiicTeue
aapenanuna ¢ pactBopoM FeCl3. benkoBas npuposia MHCyJuHA (LIBETHAS PEaKLIUs
Ha Oenku). IlnmakaTel wim KomorpamMmbl ¢ (GopMmysiamMu aMuaa CyJib(paHUIOBON
KUCJIOTHI,  AUTHAPO(OIMEBOM W JIOKHOM  JUTHUAPOQOIMEBON  KUCIIOT,
OCH3WINEHUIIWIIIINHA, TETPALUKINHA, Ie(poTakcuMa, aclIupuHa.

Jlabopamopnsie onvimut VictibiTaHue pacTBOPUMOCTH aJpeHANNHA B BOJAE U
coJisiHOM kucnote. OOHapy KeHHe acliipyuHa B TOTOBOM JIEKapCTBEHHOU Qopme.

Ilpakmuueckue 3anamua OOHapyXeHHUE BUTAaMUHA A B MOJCOJHEYHOM
macie. O6Hapyxenue ButamuHa C B si610uHOM coke. Onpenenenue BuraMmuaa D B
pBIObEM KUpE WIM KypUHOM >KenTke. JleficTBHe amMuio3bl CIIOHBI Ha Kpaxmall.

JlelicTBre pAeruaporeHasbl Ha METHICHOBBIM CUHUN. JleicTBUEe KaTanasel Ha
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MEPOKCHUJT BOAOpOAAa. AHAIM3 JIEKAPCTBEHHBIX IPENApaToB, MPOU3BOIAHBIX
CATUIUIIOBON KHUCIIOThI. AHAJIN3 JICKAPCTBEHHBIX MpEnapaToB, MPOU3BOJHBIX II-
aMuHO(eHoa.

2. O0mas 1 HeOpraHu4yecKas XuMMsi

2.1. Xumusa — Hayka o BemecrBax (CocTaB BelIEeCTBA. XUMUYECKHE
aneMeHThl. CIIOCOOBI CYIIECTBOBAHUSI XMMHUUECKUX 3JIEMEHTOB: aTOMBI, ITPOCTHIE U
CJIOXHBIE BelllecTBa. BemiecTBa NOCTOSHHOTO ¥ IEPEMEHHOIO COCTaBA.

3aK0H MOCTOSIHCTBA COCTaBa BellecTB. BellectBa MOJIEKYJSIPHOTO U
HEMOJIEKYJIAPHOTO cTpoeHusi. CriocoObl 0TOOpaKEHUST MOJIEKYJI: MOJICKYJIIPHBIE U
CTPYKTYpHBbIE (POPMYJIbI; MIAPOCTEPKHEBbIE W MAacIITaOHBbIE MPOCTPAHCTBEHHBIE
(Crroapta — bpurne6a) moaenu mojekyi. 3mepenue BemecTna.

Macca atoMO0B M MOJIeKYJ. ATOMHas eIuHUIA Macchl. OTHOCUTEIbHBIE
aToMHass W MoJIeKyJsipHass macchl. KoimuecTBO BemiecTBa W €AUHUIIBI €0
WU3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Hucno ABoraapo. MoisipHast macca.

ArperaTtHble COCTOSIHUSI BemlecTBa. TBepaoe (KpUCTAUIMUYECKOE U
amopdHOe), KUAKOE U Ta3000pa3HOE arperatHble COCTOSHUSI BELIECTBA. 3aKOH
ABOTaJIpo U €Tr0 CIEACTBUS.

MoJisipHblii 00beM BemecTB B razo00pa3HOM cocTossHUU. OObeIMHEHHbBIN
ra3oBblii 3aKOH W ypaBHeHue MenpaeneeBa — Kuanelipona. CMecu BeHIeCTB.
Paznuuust mexay cMecsiMH M XHMHYECKUMHM COEIUWHEHHsIMU. MaccoBas u
oOBbeMHas 10JIM KOMIIOHEHTOB CMECH.

Jemoncmpayuu OnbITh, WUTIOCTPUPYIOLIME 3aKOH COXPAHEHUS MAacChl
BemiecTB. HaGop Mopeneit aTOMOB M MOJIEKYIL. Hekoropsie BemecTna
KOJIMYEeCTBOM B 1 MoJib. Mo/ielIb MOJISIPHOTO 00bEMa ra3oB.

Ilpakmuueckue 3anamusn VI3rOTOBIEHHE MOJENIEW MOJIEKYJ HEKOTOPBIX
OpraHUYeCKUX U HEOpraHWYecKuX BemecTB. O4UCTKA BElIeCTB (GUIBTPOBAHUEM U
qUcTUUIIe. O4ucTKa BEIIECTB EPEeKPUCTAIIIIA3AIIUCH.

2.2. Crtpoenue aromMa ATOM — CJIOKHas d4actuna. JlokazatenbcTBa
CJIIOHOCTH CTPOEHHUSI aToMa: KaTOJHbIE M PEHTTEHOBCKHUE JyuH, (PoTorddexT,

PaaAruOAKTUBHOCTD, SJICKTPOJINS.
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Ilnanerapuas moaenb aroma J.Pesepdopna. Ctpoenue atoma no H.bopy.
CoBpeMEeHHbIE TPENCTABICHHUS O CTPOEHUH aroma. KopmycKyJspHO-BOJIHOBOMN
JyaJli3M YacTUIl MUKPOMHUPA.

CocraB aTtomHOro siapa. HykioHbI: mpOTOHBI UM HEWUTpoHbl. M30TOmBI U
HYKJIUABL. Y CTOMYMBOCTB fJ€p. DJEKTpOHHass o0ojiouka atomoB. [loHsThe 00
AJIIEKTPOHHON OpOUTaIM M AJIEKTPOHHOM oOsiake. KBaHTOBBIE umcla: TJIaBHOE,
opburtansHoe (1M0OOYHOE), MAarHUTHOE U CIUHOBOE. Pacmpenenenue 3jIeKTpOHOB
[0 DHEPreTUYECKUM YpPOBHSIM, MOAYPOBHAM M OpPOUTAISAM B COOTBETCTBHM C
MPUHLKAIIOM HauMEHbIIeH 3Hepruu, npuHuunoM [laymu u npasuiom ['yHna.

DJIEKTPOHHbIE  KOH(MUIypamMWM  aTOMOB  XHMHYECKHX  3JIEMEHTOB.
BaneHTHBIE BO3MOXXHOCTH aTOMOB XHMMHMYECKUX 3JIEMEHTOB. OJEKTPOHHAs
KJIaCCU(PHKALINS XUMHYCCKHUX JIIEMEHTOB: S-, P-, d-, f-211eMeHTHI.

Jemoncmpayuu ®otodrdpdext. Moaenu opobutaneit paznuaHo Gopmal.

Jlabopamopnuiii onetm HaOnrofeHue CeKTPOB UCIYCKaHMs M MOTJIOMICHUS
COEJIMHEHUI XUMUYECKUX IJIEMEHTOB C MTOMOIIBIO CIIEKTPOCKOMA.

2.3. llepuoauyeckuun 3axkoH u Ilepuoaumyeckass cucreMa XMMHYECKHX
yieMeHToB JI. WM. MenaeneeBa OTKpbITUE NEPUOIUYECKOTO  3aKOHA.
[Ipeanocbulku:  HakoIUIeHHE  (DAaKTOJOTMYECKOro  Marepuana,  paOoThl
npenmecteHHUKOB (M. B. [leGepeitnepa, A. O. llankyptya, JIx. A. Heronennca,
JI. 1O. Meiiepa), cbe3n xumukoB B Kaprcpys, nuuHoctHelie kadectBa J[. W.
MenneneeBa. Otkpsitue 1. 1. MenaeneeBbiM lleproanueckoro 3akoHa.

Ilepuoanyecknii 3ak0H W crTpoeHMe aroma. M3orombl. CoBpeMEHHOE
MOHSTUE XHUMHUYECKOTO 3JIEMEHTAa. 3aKkoHOMEpHOCTh [.Mozmu. CoBpeMeHHas
dopmynupoBka Ilepuognueckoro 3akona. Ilepuonuyeckas cuctema U CTpOEHHUE
atomMa. OU3NYECKHUI CMBICI OPAIKOBOIO HOMEPA JIEMEHTOB, HOMEPOB IPYMIIBI U
nepuona. Ilepuoanmyeckoe HW3MEHEHUE CBOWMCTB JJEMEHTOB: pajuyca aToMa;
DHEPrUM  WOHM3ALMUU;  DJIEKTPOOTPULATENBHOCTH.  [IpuuMHBI  M3MEHEHUS
METaJUIMYECKUX U HEMETAJUIMUYECKUX CBOMCTB 3JIEMEHTOB B IpyNIax U Mepuojiax, B

TOM 4YHCJIE OONBIINX U CBCpX6OJIBHII/IX. 3HaueHue HepI/IOI[I/I‘leCKOFO 3daKOHAa H
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[lepuognueckort cucrtembl xumuueckux ndieMmeHtoB J[[.M.Menneneera mis
Pa3BUTHUS HAYKW U IOHUMAHUSI XUMUYECKON KAPTUHBI MUPA.

Jlemoncmpayuu Paznuynble BapuaHThl TaOauIbl [lepuonnyueckoi cuCTeMBI
xumudeckux anemeHtoB . V1. Menpaeneea. OOpasiibl MPOCTHIX BEIIECTB OKCUIOB
1 ruaApokcuaoB emeHToB III nepuona.

Jlabopamopnuiit onvim CpaBHEHHE CBOICTB MPOCTHIX BEIIECTB, OKCUIOB U
ruapokcuoB anemenTos III nepuona.

2.4. Crpoenne BemecrBa IlonsiTue 0 XUMHYECKOH CBSA3U. THIbI
XUMHYECKUX CBSA3CH: KOBAJICHTHAs, WOHHAs, METAJUIMYECKas H BOJOPOIHAs.
KoBaneHTHass XuMU4eCcKas CBS3b.

JIBa MexaHu3mMa oOpa3oBaHHMsi DTOM CBsI3U: OOMEHHBIH M JIOHOPHO-
akienTopHblid. OCHOBHBIE MTApaMETPhI ATOTO TUIIA CBA3U: JIJIMHA, IPOYHOCTh, YTOJ
CBA3W WM BaJeHTHbIM yroia. (OCHOBHBIE CBOMCTBA KOBAJEHTHOW CBS3H:
HACBILIEHHOCTD, IOJIIPU3YEMOCTD U IIPOYHOCTb.

DJIEKTPOOTPUIATENBHOCTL U KJIAacCU(PUKAIMS KOBAJICHTHBIX CBSI3EH IO
ATOMY MPU3HAKY: TOJApHAs W HEMOJSPHAS KOBAJICHTHBIE CBsI3U. llonsipHOCTH
CBSI3U U MOJSPHOCTHh MOJIEKYJIbl. Croco0 mepeKphIBaHMS JICKTPOHHBIX OpOUTasIeH
U Ki1accudUKanus KOBAJICHTHBIX CBS3€M MO 3TOMY MNPU3HAKY: G- U T-CBS3H.
KpaTHOCTh KOBaJE€HTHBIX CBsi3ed W KiaccU(PUKalMg HUX TIO ITOMY MPU3HAKY:
OJIMHApPHBIE, TBOMHBIE, TPOUHBIE, IOy TOPHBIE.

Tunbl KPUCTAUIMYECKMX PEHIeTOK Y BEIIECTB C 3TUM THUIIOM CBSI3H:
aTOMHBIE W MOJIEKYJIsIpHbIE. @DU3NYECKHME CBOWCTBA BEIIECTB C O3TUMU
KPUCTAJTMYECKUMU PEIIETKAMH.

HNonnass xumuuyeckas cBsaA3b. KpailHull ciydall KOBAJIEHTHOW IOJSPHOMN
CBs3U. Mexanu3sM 00pa3oBaHUSI WOHHOW CBsI3M. VIOHHBIE KpPUCTAUTMYECKHUE
PEILIETKHA U CBOKMCTBA BEIIECTB C TAKUMH KPUCTAILIAMM.

Merta/inuyeckass XuMH4Yeckasi cBA3b. OCOOBIM THI XUMHUYECKOH CBSI3H,
CYIIECTBYIOIIMM B METAJUIAX U CIUIaBax. Ee OTaMYMs U CXOJACTBO C KOBAJICHTHOU U
MOHHOM  cBsi3siMM.  CBOMCTBA  METAUIMYECKOM  CBsA3UM.  MeTalmnyeckue

KPpUCTANINYCCKUC PCIICTKH U CBOMCTBA BCHICCTB C TAKUMHU KpHUCTAJLJIaMHU.
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Boaopoanasi xummnueckasi ¢cBsizb. MexaHnnu3Mm oOpa3oBaHus Takoi cBsizu. Ee
KJIacCU(PUKAIMS: MEKMOJICKYJISIpPHAS. U BHY TPUMOJICKYJISIPHAST BOJOPOIHBIE CBS3H.

MoJiekyasipHble KPHCTAJJIMYECKHE PeleTKH JJIsI 3TOr0 THUIlA CBA3U.
@u3nuecKue CBOWCTBAa BELIECTB C BOJOPOJHOM CBA3bIO. buonormueckas poib
BOJIOPOJIHBIX CBSI3€H B OpPTaHM3AIMU CTPYKTyp OWomoiammepoB. Enmnas mpupona
XUMUYECKUX CBS3€M: HAJIMYME PA3IMYHBIX THUIOB CBA3CH B OJHOM BEIIECTBE,
Mepexo/i OJHOTO THUIIA CBSI3U B APYTOMl U T. II.

Kommiekcoo0pa3oBanue. IloHsiTHE O KOMIUIEKCHBIX COEOUHECHUSX.
KoopuHanimoHHOEe YHCIO0 KOMILIEKCOOOpa3oBaTeis. BHYTpeHHSsT W BHEIIHSSA
chepa komruiekcoB. HoMeHkaTypa KOMILJIEKCHBIX coeuHeHnil. VX 3HaueHue.

Jemoncmpayuu Mojenu MOJEKyJl pa3lIMYHOM apXUTEKTypbl. Moaenu u3
BO3MIYIIHBIX IIAPOB IMPOCTPAHCTBEHHOI'O PACIONOXKEHUs Sp-, SP2-, Sp3-
TUOpPUAHBIX opOuTaneil. Mojenn KpUCTAUIMYECKUX PEIIETOK Pa3IMYHOrO THIIA.
Monenu monexyn JIHK u Genka.

Jlabopamopnusie onvimsr B3auMoAEUCTBUE MHOTOATOMHBIX CIHPTOB C
benuHroBol xKuakocThio. KauecTBeHHbIE peakiinu Ha HOHBI Fe2+ u Fe3+.

2.5. Moaumepsl Heopranuveckue mnojamMmepsbl. [lomumMepsl — mpocTbie
BEIIECTBA C ATOMHOM KPUCTAUIMYECKOW PEIIETKON: alZIOTPONHBIEC BUIOM3MEHEHNS
yriaepona (anmas, rpadut, kapOuH, ¢GyJiepeH, B3aMMOCBS3b THOPUAN3ALNN
opOuTanell y aToOMOB Yrjepojia ¢ MPOCTPAHCTBEHHBIM CTPOEHUEM aJUIOTPOIHBIX
MOU(DUKALINN); CEJICH U TeJLTYP LIEMOUYEYHOTO CTPOCHHUSI.

IHosmMepbl — CIO0XKHBIE BEMIECTBA C aTOMHOM KPUCTAJUINYECKOU PEIIETKOM:
KBapll, KpeMHE3eM (JIMOKCHIHbIE COCIMHEHUS KpEeMHHUs), KOpyHHA (OKCHL
ATIOMHUHUS) U QTIOMOCHIIMKATHI (TI0JIEBBIE IIMAThI, CII0/1A, KAOJHUH). MUHEpallbl U
TOPHBIE TTOPO/IBI.

Cepa mnunacruyeckasi. MuHepaqbHOE BOJIOKHO — acOect. 3Ha4YeHUE
HEOPTaHWYECKUX TPHUPOAHBIX TOJUMEPOB B (POPMUpPOBAHWUM OJHON U3
reoJIOrMYeCKUX 0007104YeK 3eMIN — JIUTOCHEPHI.

Opranunveckne nojaumepbl. CrnocoObl HUX  TMOJMYYEHHUS:  PEAKIUHU

MOJMMEPU3AIMUM U PEAKUUM ToJHUKOHAeHcauun. CTPyKTyphl MOJMMEPOB:
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JVHEWHbIC, PpAa3BETBICHHbIE W  MPOCTpPaHCTBEHHbIE.  CTPyKTypUpOBaHUE
MOJIMMEPOB:  BYJIKAHW3alUS KaydyKoB, JOyOJieHHE OCJIKOB, OTBEpPKICHUE
MOJIMKOH/ICHCAIIMOHHBIX MoMMepoB. Kiaccudukanus moammMepoB 1no pa3indHbIM
MIpU3HAKAM.

Hemoncmpayuu Komiexuum niacTMacce, KaydyKoB, BOJIOKOH, MUHEPAJIOB U
TOPHBIX MOPOJI. MUHEpanbHOE BOJIOKHO — acOecT — M u3Jenus u3 Hero. Mozenu
moutekyn 6enkos, JIHK, PHK.

Jlabopamopnsie onvimsr O3HaKoOMIICHUE ¢ 00pa3llaMH TJIACTMACC, BOJIOKOH,
Kay4yKOB, MUHEPAJIOB U FOpHBIX MopoAd. [IpoBepka miactMacc Ha 3JEKTPUUYECKYIO
MPOBOJIUMOCTh, TOPIOYECTh, OTHOILICHUE K PACTBOpaM KHUCIOT, IIEIOYEH U
okucnurened. CpaBHEHHE CBOWCTB TEPMOPEAKTUBHBIX U TEPMOILUIACTUYHBIX
miactmace.  IlonydyeHue HUTEM W3 KanpOHOBOM WM  JIaBCAHOBOW  CMOIJIBI.
OOGHapy:xeHue XJiopa B OJIUBUHWIXJIOPHU/IE.

2.6. ucnepcHbie cucrembl IloHATHE O [HCHEPCHBIX CUCTEMAX.
Knaccuduxanuys AMCIEPCHBIX CUCTEM B 3aBUCHUMOCTH OT arperaTHoro COCTOSTHUS
JIMCTIEPCUOHHOM CpeJibl U TUCTIEPCHOM (ha3bl, a TAKXKE MO pa3Mepy UX YaCTHIL.

I'py0oaucnepcHbie cUCTeMbI: SMYJIbCUA U CYCHEH3MHU. TOHKOAUCIIEPCHBIE
CUCTEMBbI: KOJUTOUIHBIC (30JIM U TeJIi) U UCTUHHBIC (MOJIEKYJISIPHBIE, MOJICKYJISIPHO-
WOHHBbIE U MOHHBIC). DPpdext Tunmans. Koarynsius B KOJJIOUIHBIX PaCcTBOpPAX.
Cunepesnc B rensix. 3Ha4€HUE AUCIIEPCHBIX CUCTEM B )KMBOM M HEKUBOW ITPUPOJIE
Y NIPAKTUYECKOU )KU3HU YEJIOBEKa.

OMyJIbCHM W CYCHEH3WM B CTPOMUTENBCTBE, MHUILEBOM M MEAUIMHCKOM
MIPOMBIIIJIEHHOCTH, KOCMETHKE. buonoruueckue, MEIUIUHCKHE u
TEXHOJIOTUYECKUE 30JM. 3HAUCHHE Trelied B OpraHu3aluu >KUBOW MaTepHHU.
buonornueckue, nuIEBbIE, MEAULIMHCKUE, KOCMETUYECKUE TEIH.

Cunepe3nc kak ¢HakTop, ONPEACISIONIUNA CPOK TOJHOCTH NPOIYKIIMH Ha
ocHOBe reneil. CBepThIBaHHE KPOBH KaK OHOJIOTHUECKUN CHHEPE3UC, €ro

3HA4YCHHUC.
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Jlemoncmpayuu Bunpl TUCHEPCHBIX CUCTEM M MX XapaKTEPHbIC MPU3HAKH.
[TpoxoxaeHue yda cBeTa 4epe3 KOJUIOMIHBIE W MCTUHHBIE pacTBOpPHI (3ddexT
Tunnans).

Jlabopamopnsie onvimer IlonyyeHue CycneH3uM cepbl U KaHUGOJIH.
[Tomydyenune sSMynbcUM pAacTUTENBHOTO Macia U Oenzona. llomydenue 301s
kpaxmaina. [loxyuenue 30515 cepbl U3 THOCYIIb(aTa HATPUSL.

2.7. Xumnueckue peaxkuuu Kiaccuukanus XUMUYECKHX peakUud B
OpPTraHWYECKON M HEOPTaHWYECKON XUMUH. [[oHATHE 0 XMMUYECKON pEaKIUN.

Peakuuu, waymme O0e3 HW3MEHEHHMS Kaue€CTBEHHOTO COCTaBa BELIECTB:
AJUIOTpONM3alMsA M H30Mepu3anus. Peakuuy, uaymme ¢ U3MEHEHHEM COCTaBa
BEUIECTB: II0 YHUCIY U XapaKTepy pearupyromux M 00pa3yrOIIMXCs BEIECTB
(pazno)xeHusi, COCOUHEHMS, 3aMEUICHUs, OOMEHAa); MO0 HU3MEHEHUIO CTEeleHeH
OKHUCJIEHUSI 3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE U HEOKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE  peakluu); 1o  TemioBomy  dddexty (9k30- U
HAOTEpMUYECKUE); N0 ¢a3ze (roMo- M TeTEepPOreHHbIE); IO HaIpPaBICHUIO
(oOpatuMble W HeOOpaTUMBbIE); IO  HUCHOJb30BAHUIO  KaTajauzaTopa
(KaTaIMTUYECKHME M  HEKaTAIMTUYECKHE); M0 MeXaHu3My (paauKajibHbIE,
MOJIEKYJIIPHbIE U HOHHBIE).

BeposiTHOCTH NpOTEeKaHMS XMMHUYECKMX peakuuid. BHyTpeHHssa >HEprus,
sHTanbnus. TennoBol H>PQPeKT XUMHUUECKHUX peakuuid. TepMoXuMHUYecKHue
ypaBHeHusl. CTaHgapTHAs SHTANbBINA peakuuid 1 o0pa3oBaHUs BellecTB. 3akoH [
. I'ecca u ero cineacTBusi. JHTPOIHUS.

Ckopoctbs xuMu4eckux peakuui. [lonstre o ckopoctu peakiuii. CKOpocTb
rOMO- M T€TEPOre€HHON peakuuu. DHeprus akTuBaluu. PaKkTophl, BIUSIOIINAE Ha
CKOpOCTh XMMHUUeCKOoM peakuuu. [Ipupona pearnpyromux BemecTs. Temieparypa
(3akoH Baut — I'odda). Konuenrpanus.

KaranusaTropsl M KaTajJu3: roMO- U T€TEPOr€HHBIM, HUX MEXaHU3MBI.
DepMEHThI, UX CpPAaBHEHUE C HEOPraHMYECKMMM KaTajlu3aTOpaMH. 3aBUCUMOCTb
CKOPOCTH PEAKIMH OT MOBEPXHOCTU CONPUKOCHOBEHUS PEarupyrolIMX BEIIECTB.

OOpaTUMOCTh XUMUYECKUX PEAKITHM.
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Xumuveckoe paBHoBecue. I[loHATHE O XUMHUYECKOM PaBHOBECHH.
PaBHOBeCHBIE  KOHUEHTpaluu. [IMHAMUYHOCTH XUMHUYECKOIO  PABHOBECHSI.
@akTOphl, BIUSIONIME HA CMCEIICHUE DPABHOBECHUS: KOHUEHTpAalUs, IaBJICHUE,
temmnepatypa (nmpunnumn Jle [laTense).

Jlemoncmpayuu llpeBpamenue kpacHoro ¢ochopa B Oemblif; Kucaopoaa B
030H. Mogenu OytaHa u wu3o0yrtana. [lomydyeHuwe Kuciopona u3 MepoKCUaa
BOZOPO/JIAa M BOJBI; AeruapaTtanus 3tanona. l{enouka npespamienuit P — P205 —
H3PO4; cBoiicTBa YKCYCHOM KHCJIOTHI; PEaKIuu, UAyIIHe ¢ 00pa3oBaHUEM OCAJIKa,
ra3a U BOJbI, CBOWCTBA METAJUIOB, OKHCIICHUE AJIbJIETH]Ia B KHUCIOTY M CIIHUPTA B
anbjerujl. Peakuyu ropeHus; peakiuuy 3HAOTEPMUYECKHME HA MPUMEpPE pPEaKIMH
paznokeHus:  (3TaHoNa, KAJMWHOW  CEIUTpPHI, OuXpomaTa aMMOHUS) U
HK30TEPMHUUYECKHE Ha MPUMEPE peakluil coequHeHus (oOeciBeurBaHne OPOMHOI
BOJAbl M pacTBOpa IE€pMaHraHaTa Kajus STHUJIEHOM, TallleHUe H3BECTU MU [Ip.).
B3anmojeiicTBUEe LIMHKA C pacTBOpPaMHU COJSTHOM W CEpPHOW KHUCIOT MPU Pa3HBIX
TEMIIepaTypax, pa3HbIX KOHLEHTpPAUUsAX COJSIHOM KHCIOTBI, pPa3JioKEHUe
NepOKCUAa KUCIOPOa ¢ MOMOIIbIo okcuaa mapranua (IV), katanasel celporo msca
u ceiporo Kkaprodems. BsaumomelcTBHE IIMHKA pPa3IMYHONM IMOBEPXHOCTHU
(mopoiiika, MUK, TPpaHyd) ¢ KACIOTOM. Mojenb «kumsmero cios». CMeneHue
paBHoBecus B cucreme: Fe3+ + 3 CNS- «—— Fe(CNS)3; omblieHHe XKUPOB,
peakuuu  STepuPUKALMK.  3aBUCUMOCTh  CTENEHU  DIEKTPOJIUTUYECKOU
JIMCCOIUAIIMN YKCYCHOM KHUCJIOTHI OT pasz0OamineHusi. CpaBHenue cpoiictB 0,1 H
pacTBOPOB CEPHOM M CEPHUCTOM KHCIJIOT; MYPaBbUHOM M YKCYCHOW KHCIOT;
TUAPOKCHUIOB JIUTHS, HATPUS U KaJIHsl.

Jlabopamopnsie onvimur 1losydeHue KUCIOpoJa pa3ioKeHUEM MEPOKCUIA
BoZlopona W (WiM) TepMaHTraHata kamus. Peakinuu, waynme ¢ oOpa3zoBaHUEM
ocaJiKa, ra3a Wiy BOJbI AJI1 OPraHUYECKUX U HEOPTraHUYECKUX KUCIOT.

2.8. PacrBopbl Ilonsitue 0 pacrBopax. Pu3NKO-XUMHUYECKas MNPUPOJIA
pacTBOpEeHHsT M PAcTBOPOB. B3aMMOAeHCTBUE PACTBOPUTENS UM PACTBOPEHHOIO

BEIIECTBA.
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PacTtBopumocTh BemecTB. CiocoObl BhIpaKEHHUS! KOHIIEHTPAI[UU PACTBOPOB:
MaccoBas JI0JIsl PacTBOPEHHOrO BellecTBa (IPOLIEHTHAs), MoJjsipHas. Teopus
ANEKTPOJUTUUECKON JUCCOLUALINH.

MexaHu3M AMCCONMALMH BEHIECTB C PAa3IMYHBIMM THIAMH XHUMHYECKHX
cBa3ell. Bxiag pycckux  y4eHBIX B pa3BUTHE  MPEACTaBICHU 00
ANEKTPOITUTUUECKON JTCCOLAALINH. OcCHOBHBIE MOJIOKEHHUS TEOPUHU
AIEKTPOJIMTUYECKON JUCCOLUALIAH.

CreneHb 3J1eKTPOJIMTHYECKON JUCCOUMANMMN U (DAKTOPHI €€ 3aBUCHUMOCTH.
CunpHple W cpeaHMe AUIEKTpoiuThl. Jluccommanuss BoAbsl. BomopoaHslii
nokaszaresb. Cpesa BOJHBIX pACTBOPOB JIEKTPOJIUTOB.

Peakuuu 00MeHa B BOJHBIX PACTBOPAX IEKTPOIUTOB.

I'uaposn3 xak oOMeHHbIH Tpoiiecc. HeoOpaTumplit THIPOSIN3 OPraHUYECKHUX
Y HEOPraHWYECKNX COCIMHEHWUN W €ro 3HAY€HUE B IPAKTHYECKON JESATEIBbHOCTH
yenoBeka. OOpaTumblil TUApOoan3 cosieil. CtyneHudatsiil ruaponus. Ilpaktuyeckoe
npuMeHeHue ruaponusa. ['maponus opraHuyeckux BeliecTB (OENKOB, >KHPOB,
YIJIEBOJIOB, MOJUHYKICOTU0B, AT®) u ero OHMOJOTMYECKOE€ U MPAKTUYECKOE
3HaueHue. OMblIeHUE )XUpOB. Peakius arepudukanum.

JHemoncmpayuu CpaBHEHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB JIEKTPOJIUTOB.
CMmenieHre paBHOBECHUS JUCCOLMAIMH CIa0bIX KUCI0T. UHIMKAaTOpBhl U U3MEHEHHE
UX OKpacku B pa3HbIX cpepax. CepHOKUCHBIM M (PEpPMEHTATUBHBIA THAPOIIH3
yrieBoAoB. ['uaponun3 kapOoHaToB, CyIb(HaTOB U CUIMKATOB HIEIOYHBIX METAILIOB;
HutpatoB cBuHUA (II) nu uuHKa, XJI0pUaa aMMOHHSL.

Jlabopamopnwtii onvtm XapakTep IWCCOLMALNMN PA3TUYHBIX THIPOKCHUIOB.
IIpaktnueckoe 3ansatue lIpurorosiieHne pacTBOPOB  pPA3IMYHBIX  BHJIOB
KOHIICHTPALU K.

2.9. OKHMCIMTENbHO-BOCCTAHOBHUTEIbHbIC PeaKUuH. DIEKTPOXUMHUECKNE
npoueccbl OKHACIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. CTEeneHb OKHCIICHUS.
BoccranoButenu u okuciurenud. OKUCIEHHWE W BOCCTaHOBJIEHME. Baxkneinmme

OKHMCIIUTCIIM 1 BOCCTAHOBHUTCIIN.
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BoccraHoBuTe/IbHBIE CBOWCTBA METAJJIOB — TIPOCTHIX  BEIIECTB.
OKuUCIUTENbHBIE M BOCCTAHOBHUTEIIBHBIE CBOICTBA HEMETANIOB — MPOCTHIX
BelecTB. BoccTaHOBUTENIbHBIE CBOMCTBA BEIIECTB, 0Opa30BaHHBIX AJIECMEHTAMH B
HU3IIEH (OTpUIIATEILHOM) CTENeHW OKHUCIeHUsA. OKUCIUTEIbHBIE CBOMCTBA
BEILIECTB, OOpPA30BaHHBIX 3JIEMEHTAMU B BBICIICH (MOJOXUTEIBHON) CTENEHU
okuciaecHus. OKHCIMTEIbHBIE W  BOCCTAaHOBHUTEIBbHBIE CBOMCTBA  BECIIECTB,
00pa30BaHHBIX JIEMEHTAMHU B MTPOMEKYTOUHBIX CTECTICHIX OKHUCICHUS.

Knaccupukauus OKHCIANTEIbHO-BOCCTAHOBUTEIbHBIX peakuuii. Peakiun
MEKAaTOMHOTO M MEXMOJICKYJSIPHOTO OKHUCJICHUSI-BOCCTAHOBJICHUs. Peakuuu
BHYTPUMOJIEKYJISIPHOTO OKHCIJICHUS-BOCCTAHOBJIEHUs. Peakiuu caMOOKUCIEHHUS -
CaMOBOCCTAHOBJICHUS (JIUCTIPOIIOPIIMOHUPOBAHMUS).

MeToabl COCTABJIEHHSI YPABHEHHUM OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Metoa 3ieKTpoHHOro OanaHca. BuusiHue cpeapl Ha MPOTEKaHUE
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHBIX MPOILIECCOB.

XuMH4YecKHe HCTOYHUKH TOKA. OJIEKTPOAHBIE TMOTEHIMAabl. Psn
CTaHJAPTHBIX AJEKTPOAHBIX MOTCHIIUATIOB (PJIEKTPOXUMUUECKUN Psifi HAMPSIAKESHUN
METAaJJIOB).

l'anbBaHUYecKHe 3JIeMEHTbI M NPUHUOMNBI UX PpadoTrbl. CocraBieHuE
raJlbBaHMYECKUX dJIeMeHTOB. OOpa30oBaHKe TAIBBAHUUCCKUX T1ap MPU XUMHUYCCKUX
npoueccax. ['aTbBaHUYECKHE 3JIEMEHTHI, MPUMEHSEMBIE B YKW3HU: CBUHIIOBad
aKKyMYJISITOpHas 6aTapesi, HUKeJb-KaJMueBble 0aTaper, TOTITMBHBIC AJIEMEHTHI.

DJIeKTPOJIN3 PACILIABOB U BOJAHBIX PACTBOPOB JIEeKTPOJUTOB. [Ipoiiecchl,
MPOUCXOAIINE HA KATOJE U aHOAE. Y PABHCHUS DJICKTPOXUMUUYECKUX MPOILIECCOB.
DJIEKTPOIU3 BOJHBIX PACTBOPOB C MHEPTHBIMH 3JIEKTPOIaMHU. DJIEKTPOJIU3 BOJHBIX
pPacTBOPOB C PacTBOPUMBIMH  3JeKTpojamu. [IpakThdeckoe mnpuMEHECHUE
AIEKTPOJIN3A.

Hemoncmpauuu BoccranoBneHnue TUXpoMaTta KaJus LIUHKOM.
Boccranosnenue oxcuma menu (II) yrmem u Bomopoaom. Boccranomienue

AUuXpomMara KaJlud OTUIOBBIM CIIMPTOM. OxucIuTeNIbHBIE CBOMCTBA a30THOM

45



KUCIOTBl. OKHCIHUTENbHBIE CBOMCTBA JuXpomara Kanusa. [‘anbBaHM4YecKue
AJIEMEHTHI U OaTapelku. DIeKTpoau3 pactBopa xiopuaa meau (II).

Jlabopamopnsie onvimesl B3auMoAECHCTBHE METAIUIOB C HEMETAJUIAMH, a
TaKXe€ C pacTBOpaMH COJIEM M pacTBOpaMu KHUCIOT. B3amMmonencTBue cepHOM U
a30THOM KHUCIOT ¢ Meabto. OKHCIUTENbHbIC CBOMCTBA IEPMaHraHata Kajius B
pa3IMYHBIX CpeAax.

2.10. Kitaccngukanus BeuecTs.

IIpocrbie BemecTBa Kinaccudukanus HeopraHuueckux BeniecTs. [Ipocteie n
cioxHbie BemecTBa. Okcunbl, UX Kiaccudukamus. ['mapokcuasl (OCHOBaHUS,
KUCJIOPOJACOJIepKAIUE KHUCIOThI, aM@oTepHble TUAPOKCUbI). Kucmorel, w#x
kinaccudukanua. OcHoBanus, ux kiaccudukanua. Coild cpeaHHe, KHUCTBIE,
OCHOOBHBIE Y KOMITJIEKCHBIE.

Metasibl. [TonoxxeHne METAIIOB B MEPUOIUYECKON CUCTEME U OCOOEHHOCTHU
CTpOEHHSI UX aToMOB. IIpocThle BellecTBa — METAUIbl: CTPOCHUE KPUCTAIUIOB U
MeTaJlTnYecKas XuMuieckast cBsizb. OO1ue puznyeckue CBONCTBA METAIJIOB U UX
BOCCTAHOBUTEJIbHBIE CBOMCTBA: B3aMMOJICHCTBUE C HEMETa/IaMH (KHUCIOPOJIOM,
rajoreHaMu, Cepom, a30TOM, BOJIOPOJIOM), BOJIOM, KUCJIOTaMH, pACTBOPAMH COJIEH,
OpraHMYeCKMMU  BellecTBaMu  (CIIUpTaMH,  TaJloreHaJIKaHamu,  (HEHOJIOM,
KHUCJIOTaMHM), mesoyamu. OKCUIbl U THAPOKCUABI METANIOB. 3aBUCUMOCTh CBOICTB
ATUX COCIAMHEHUW OT CTENEHEW OKHUCJICHUS METAJJIOB. 3HAUCHUE METaJIOB B
npupone u Ku3HM opraHu3zMoB. Kopposuss wmeramnoB. Ilonstue kopposumn.
Xumudeckass KOppo3us. OJIEKTpoXxumudeckas Kopposus. CrocoObl 3aliuThl
METAJJIOB OT Kopposuu. OOIue crnocoObl MOJydeHUs MeTalioB. MeTamibsl B
npupojie. MeTamutyprusi U €€ BHIbL: TUPO-, THUAPO- U BJIEKTPOMETAILIYPTHAL.
DNEKTPOJIU3 pacIIaBOB U PACTBOPOB COEAMHEHUN METAIUIOB U €r0 MPaKTUYECKOe
3HAYCHHUE.

Hemeranabl. [losoxxenne HemetamnoB B Ilepuoauyeckord cucreme,
OCOOEHHOCTH CTPOCHMSI HUX aTOMOB. OJEKTPOOTPHUIATENIbHOCTh. biaropojHsie
ra3pl. DJIEKTPOHHOE CTPOEHUE AaTOMOB OJaropoJHbBIX ra30B U OCOOEHHOCTH MX

XUMHYECKUX U (pu3nueckux cBOMCTB. Hemeramnsl — mpocThie BemecTBa. Mx
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aTOMHO€ M MOJIEKYJSIPHOE CTPOCHHME MX. AJUIOTponHs. XUMHUYECKHE CBOWCTBA
HeMeTauioB.  OKHUCIUTENbHBIE CBOWCTBA: B3aUMOJCHCTBHE C METaJJIaMH,
BOZOPOJIOM, MEHEe DJJIEKTPOOTPULIATEIBHBIMU  HEMETAJUIAMHM, HEKOTOPBIMU
CJIOKHBIMM BelleCTBaMU. BOCCTaHOBUTENIBHBIE CBOMCTBA HEMETAJUIOB B PEAKIMUAX
c (TOPOM KHCIIOPOAOM, CIOKHBIMU BEIIECTBAMH — OKHCIUTENIAMU (a30THOU U
CEpHOI KUCIIOTaMH U Ap.).

Hemoncmpayuu Konnexuus «Knaccupukanns HeOpraHn4eckux BEIIECTB» U
oOpa3zubl npeacraButeneil kinaccoB. Komnekus «Kiaccudukanys opraHu4ecKux
BEUIECTB» M 00pa3lbl IpeacTaBUTeNe KiaaccoB. Monaenu KpUCTAIMYECKHUX
pemieTok MeTauioB. Koyekuys MeTasuioB ¢ pa3HbIMU (PU3NYECKUMH CBONCTBAMU.
B3auMopeiicTBue JUTHUSA, HATPUs, MArHUS M Kejle3a C KHUCIOPOAOM; LIEIOYHBIX
METAJIJIOB C BOJOW, CIUPTaMH, (PEHOJIOM; IIUHKA C pacCTBOPAMHU COJISTHOW M CEPHOM
KHUCJIOT; HATPUsI C CEpOM; aJOMHUHUSA C HOAOM; Keje3a C PacTBOPOM MEIHOTO
KyIIOpOCa; AJIFOMUHUS C pacTBOPOM €IKOro Harpa. OKCUAbI U TUAPOKCUBI XpOMa.
Koppo3sust MeTasioB B 3aBUCUMOCTH OT YCJIOBHUH. 3alllUTa METAIIOB OT KOPPO3UHU:
o0Opa3lbl «HEp)KaBeek», 3alUTHBIX MNOKpbITUH. Kommekuus pyn. DnaexkTpoius
pacTBOpOB cojieil. Mojienn KpUCTaUIMUeCKUX PEelIeTOK HWojaa, aiMasa, rpadura.
Annorponust  ¢ocdopa, cepwl, Kuciaopoaa. BzaumoneilictBue Bomopoga ¢
KHUCJIOPOJIOM; CYpbMBI C XJIOPOM; HAaTpusl ¢ HOAOM; XJIOpa C pacTBOPOM Opommia
KaJIUsl; XJIOPHOW W CEPOBOJIOPOJHOM BOJBI, oOecI[BeuMBaHUE OpPOMHON BOJbI
ATUJICHOM WJIU alleTUIICHOM.

Jlabopamopnusie onvimer O3HaKOMIIEHHE C oOOpasliaMu Tpe/ICTaBUTEINEH
KJIACCOB HEOPraHMUYeCKUX BenlecTB. O3HaKOMIIEHUE ¢ 00pa3liaMu IpeacTaBUTeNen
KJIACCOB OpraHM4yecKux BemecTB. O3HakoMIeHUE ¢ Kosuiekuuen pya. Ilomydyenue
KUCJI0poaa U ero cpouctia. [lomyuenue Bomopona u ero cpoiicTBa. IlomyuyeHue
MJIACTUYECKOM cepbl, XUMHUYECKHE CBOWMCTBA cepbl. B3anmoielicTBE METaIOB C
pacTBOopamMu  KHCJIOT ®  coneil. CBoiicTBa  yriss:  aacopOLMOHHBIE,
BOCCTAHOBUTENbHBIC. B3auMOIEeHCTBUE LHMHKAa WM QJIIOMUHUA C pPacTBOpaMu
KHCJIOT W Ienoded. OKpallMBaHWE IUIAMEHM KAaTMOHAMM ULIEJIIOYHBIX U

mMEJI0YHO3CMCIBbHBIX MCTAJIOB.
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2.11. OcHOBHBIE KJIACCHI HECOPTAHMYECKUX M OPraHNYeCKUX COeIMHEeHU I

Boxopoanbie coeauHenuss HeMmera/uioB. [lomydyenme ammumaka U
XJIOPOBOZOpPOAA CHUHTE30M M KocBeHHO. Pusmyeckne cpoiictBa. OTHOLIEHHE K
BOJIC: KUCJIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl U aHTHAPUABI KapOOHOBBIX KHCIOT. HecomeoOpasytomme u
cojeoOpasyomue oxkcuabl. KucnotHele okcuapl, ux cBoiicTBa. OCHOOBHbBIE
OKCHJIbI, IX CBOMCTBA. AM(DOTEpHBIE OKCHJIbI, IX CBOMCTBA. 3aBUCHMOCThH CBOMCTB
OKCHUJIOB METAJIJIOB OT CTENEHU OKUCIEHUS. AHTUIPHUABI KapOOHOBBIX KHCIOT Kak
aHAJIOTU KUCJIOTHBIX OKCHJIOB.

Kuciorbl opranmyeckue W Heopranudeckue. KHCIIOTBI B CBETE TEOpUH
IEKTPOIUTUIECKON Aucconuani. KHciIoTel B CBETE NMPOTOIUTHYECKOW TEOPHUHU.
Knaccudukanuss opraHMyeckux M HeOpraHMYeckux Kuciaor. OOume cBoicTBa
KHUCJIOT: B3aUMOJEHUCTBUE OPTAHUYECKUX M HEOPTraHUYECKUX KHUCIIOT C METAJIAMHU,
OCHOOBHBIMHU U aM(POTEPHBIMU OKCUAAMU U TUIPOKCUIAMH, COJIIMU, 0Opa30BaHue
CIOXHBIX 3(prpoB. OCOOEHHOCTH CBOMCTB KOHLEHTPUPOBAHHON CEPHOUN M a30THOM
KHCJIOT.

OcHoBaHusi opraHnyeckue M Heopranmdyeckue. OCHOBaHUS B CBETE TEOPUU
DIEKTPONIMTHYECKOM aucconuannd. (OCHOBaHUSA B CBETE MPOTOJIUTHYECKOU
teopuu. Krnaccudukauus OpraHMYecKMX U HEOPraHMYECKUX OCHOBAHMU.
XUMUYECKHE CBOKCTBA WIEJIOYEM M HEPACTBOPUMBIX OCHOBaHMU. (CBOMCTBa
OECKHUCIIOPOIHBIX OCHOBAHMI: aMMHaKka U aMUHOB. B3auMHoOe BIMsIHUE aTOMOB B
MOJIEKYJIE AaHUJIMHA.

AM@oTepHble OpraHMYeCcKUEe U HEOPTaHUYECKHe coequHeHuss. AMpoTepHbie
OCHOBaHUS B CBETE€ NPOTOJUTHUECKON Teopuu. AMGPOTEPHOCTh OKCHIOB H
TUAPOKCUIOB NIEPEXOIHBIX METAJUIOB: B3aUMOJAEHCTBUE C KMUCIOTAMHU U IIEJI0YaMHU.
Comu. Knaccudukamuss u xumuueckue cBocTBa cosieii. OCOOCHHOCTH CBOMCTB
COJIEW OPraHUYECKUX U HEOPIraHUYECKUX KUCIIOT.

I'eHeTHyeckass  CBf3b  MEKAY  KJIaccaMH  OpPraHMYecKHX H
HEOPIraHMYeCKUX coeIMHeHUH. [IoHsATHE O TEHETUYECKON CBSA3U U F€HETHYECKUX

psAnax B HEOPraHMYECKOM M OPraHWYeCKOM XUMMHM. [ eHeTndeckue psiapl MeTalla
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(Ha mpuMepe Kajblusl U jKele3a), HemeTalyia (Cepbl U KPEMHUs), MEePEXOqHOTO
anemMeHTa (UMUHKA). ['eHeTudyeckue psiibl U TeHEeTUYeCKas CBSI3b B OPraHUYECKOU
XUMUMU.

EnuHCTBO MHpa BEHIECTB.

Jlemoncmpayuu Konneknyuu KUCIOTHBIX, OCHOBHBIX H  aM(OTEPHBIX
OKCHJIOB, JEMOHCTpalUs HMX CBOMCTB. B3anmMoaeicTBHE KOHUEHTPUPOBAHHBIX
a30THOM M CEpPHOM KHCIJIOT, a TaKKe pa30aBICEHHOW a30THOM KUCIOTHI C MEJbIO.
Peakiust «cepeOpstHOro 3epkajna» JUisi MypaBbHHOW KHCIOTHL. B3aumopeiicTBue
pacTBoOpa THAPOKCUJIA HATPUS C KUCIOTHBIMU okcuaamu (okcuaom docdopa (V)),
aM(oTepHBIMU TUJIPOKCUIAMU (TUIPOKCUIOM IIMHKA). B3aumoneiicTBue ammMuaka
C XJIOPOBOJIOPOJIOM M BOJOW. AHAJIOTMYHO [Jii METWIaMuHa. B3ammopeicTBue
AMUHOKUCJOT € KUCI0TaMu U mienodamMu. OCyIlecTBICHUE IEPEXOJIOB:

Ca — Ca0O — Ca3(P0O4)2 — Ca(OH)2

P — P205 — H3PO4

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

Jlabopamopusie onvimot IlojlydeHre U CBOMCTBA YTJIEKUCIIOTO Trasa.
CaoiicTBa  coyisiHOM, cepHOM  (pa3OaBieHHOM) M YKCYCHOM  KHCIIOT.
BzaumopeiictBue rtumpokcuga Hatpus ¢ comsmu  (cynbdarom wmeau (II) u
XJ0opusIoM aMMoHus). Pasznoxenue ruapokcuaa meau. [lomydyenue u ampoTepHbIe
CBOMCTBA THIAPOKCHIA aMOMUHMA. [loilydeHue KECTKOM BOIBI M H3YyUYEHUE €€
CBOMCTB. Y CTpaHEHHE BPEMEHHON U MOCTOSHHOMW KECTKOCTH.

Ilpakmuueckue 3anamusa 11oyyeHne XJI0pOBOJOPOIA U COJIITHOM KHUCIOTHI,
ux cBoucrsa. [lonyyenne aMmmuaka, ero CBOMCTBA.

2.12. Xumus 3j1eMeHTOB S-D1eMeHThl Bogopos. JIBOMCTBEHHOE TOJIOKEHUE
BOJIOpOJIa B TIepuoanyeckour cucreme. HM3oromsl Bomopoma. Tsbkenas Boxa.
OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA BOAOPOJA, €r0 MOJYYEHUE U
npuMeHenne. Posib BOIopo1a B )KMBOW M HEXUBOU npupoze. Boma. Poib BobI Kak
cpenoo0pa3yrolero BEILIECTBA KJIETKH. DKOJIOTUYECKHE aCIIEKThI

BOAOIIOJIb30BaHUA.
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duemenTsl IA-rpynmbl. Illenounsie meramnsl. OOmias XapakTepucTHKa
HICJIOYHBIX METAJUIOB HAa OCHOBAHUM MoJIOkeHUs B [lepumoamyeckon cucreme
anemenToB JI.M.MenneneeBa u ctpoeHust aromoB. Ilomyuenue, duzudeckue u
XUMUYECKUE CBOMCTBA LIEIOYHBIX METAUIOB. KaTHOHBI MIEJIOYHBIX METAJJIOB KAK
BOKHEHIIas XuUMHUYecKass (opMa UX CYIIECTBOBAHUS, PETYyISTUBHASA POJb
KaTUOHOB Kajus W HATpus B KUBOW KieTKe. [IpuponHbie cOeNUHEHUsT HATpPUS U
KaJusl, UX 3HAYCHHE.

duemenThl IIA-rpynnbl. OOmasi XapakTepUCTHKA IIEITOYHO3EMEIBHBIX
METAJUIOB M MarHus Ha OCHOBAaHUM IIOJIOXKEHHS B llepuomnueckon cucreme
sanemeHToB . 1. MenneneeBa u cTtpoeHuss aroMoB. Kanbiuid, €ro moJiyyeHwue,
bu3nueckue M XUMHUYECKHUE CBOMCTBA. BakHellme coequHEHUs KalblUsi, UX
3HaueHue W mnpumeHeHue. Kanpiuii B mpupope, ero Ouoiorudyeckas poib. p-
DJIEMEHTHI

AnoMUHMHA. XapakTepUCTHMKA AIFOMUHUS HAa OCHOBAaHUU IIOJIOKEHUSA B
[lepnognueckorn cucreme snemeHtoB J[. M. MenneneeBa u CTpOEHHMS aroMa.
[Tonyuenne, Qu3nueckue M XUMHUECKHME CBOMCTBA altoMUHUS. Baxueluiue
COCAVMHEHUS AIFOMHUHUSA, UX CBOMCTBA, 3HAaU€HHWE WU NpuMeHeHue. l[IpupoaHsie
COCIMHECHUS ATTFOMUHUS.

Yraepoa u kpemuuii. O611as XapakTepUCTUKA HA OCHOBAHUU UX TOJIOKEHUS
B Ilepnonnueckoit cucreme [[. M. MenneneeBa u ctpoeHus aroma. [Ipoctsie
BeIlleCTBA, 00pa30BaHHbBIC ATUMHU dJIeMeHTaMU. OKCHIbI U THAPOKCHUIBI YIIIEpoa U
KpeMHHUs. BaxHeilline colid yroinbHOW W KpeMHUEBOM KucioT. CuimkaTHas
MPOMBINLICHHOCTh. ['ajorensl. OOIIas XapakTEepUCTUKA TaJIOTEHOB HA OCHOBaHUU
nx nosioxkeHuss B Ilepuommueckon cucreme snemeHtoB J[. M. MeHueneeBa u
CTPOEHHUS aTOMOB.

I'asloreHbl — TIPOCTHIE BEIIECTBA: CTPOCHUE MOJIEKYJ, XHUMHUYECKHUE
CBOWCTBA, IOJyYEHHE M NPUMEHEHUE. BaxHeWlmme cOeqUHEHUs TrajlOr€HOB, HUX
CBOMCTBa, 3HAUCHUE U NpUMEHeHHE. ['anorensl B nmpupone. buonornueckas poib

raJJOoreHOB. XaJIbKOI'CHBI. O61ua;1 XapaKTCPHUCTUKA XaJIbKOI€HOB Ha OCHOBAHUH HX
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nonoxxeHus B [lepuoguueckon cucreme anemenToB /. . Menneneesa u ctpoeHus
aTOMOB.

XaJbKOreHbl — TPOCThIe BemecTBa. AimoTponus. CTPOEHHE MOJIEKYJ
AUTOTPONHBIX Moaudukauuii W ux cBoicTBa. [lomydyeHne u mnpuUMEHEHHE
KHCIIOPOJa M cepbl. XaJIbKOTEHBI B IPUPOJIC, UX OMOTIOTHYECKAS POJIb.

DuiemeHThl VA-rpynmnbl. O0111asi XapaKTepucTUKa 3JIEMEHTOB 3TON TPYIIIIbI
Ha OCHOBaHMM HX mojoxeHus B llepmommueckonn cucreme snemenros [ .
MenneneeBa u crpoeHuss atToMOB. CTpOEHHE MOJIEKYJIbl a30Ta U aJUIOTPOIHBIX
Moaudukamuit pocdopa, ux Guznyeckue U XUMUYECKUE CBOWCTBa. BogopoaHbie
coeMHeHus  daeMeHToB  VA-rpymmbl.  Okcuasl a3zota  u  docdopa,
COOTBETCTBYIOIIME UM KHUCHOTHL. Conu 3TuUX KucaoT. CBOWCTBAa KHUCIOPOAHBIX
COEIMHEeHUN a3oTa u ¢ocdopa, UX 3HaUeHHE W TpuMeHeHue. A30T u dochop B
NPpUPOJIE, UX OMOJIOTHYECKAS POJIb.

DuiemenThl IVA-rpynnsl. O01ias xapakTepucTUKa 3JIEMEHTOB 3TOM TPYIIIbI
Ha OCHOBaHMM HX mojoxkeHuss B llepmommueckoin cucreme snemenros [ .
MenpaeneeBa M CTpO€HHs aTOMOB. Yriepod W ero ammorponusd. CBoucTBa
AUTOTPONHBIX MoIU(DUKaIMKA yriepoaa, X 3HaueHue u npumeHeHue. OKCUibl U
TUAPOKCHUIBI YTIEPOoia U KPEeMHUsS, UX XUMUYECKHe cBoicTBa. CoJid YroiabHOU U
KPEMHHUEBBIX KHCIIOT, X 3HaueHuWe U mnpuMeHeHue. [Ipupomoobpasyromas poib
yriiepoja AJist >KUBOM U KPEMHHUS ISl He)KUBOW TTPUPO/IBI.

D-Daementbl OcobOeHHoctu cTpoeHust atromoB d-anemeHTtoB (IB-VIIIB-
rpymnm). Meab, UMHK, XpOM, KEJI€30, MapraHell KakK MpPOCThIE€ BEIIECTBA, HX
dbuznyeckre U XuMU4Yeckue cBoicTBa. HaxoxaeHue 3Tux MEeTaJlJIoB B IPUPOJIE, UX
nosrydyeHue u 3HadeHue. CoenuHeHuss d-2JIEMEHTOB C Pa3IMYHBIMHU CTEHIECHSIMU
OKHUCIIEHHUsI. XapaKTep OKCHIOB U THJIPOKCUJIOB ATUX AJIEMEHTOB B 3aBUCUMOCTHU OT
CTEIIeHHU OKHUCJICHUS METaJla.

Jlemoncmpayuu Komnekuun MpOCThIX BEIIECTB, 00Pa30BaHHBIX AJIEMEHTAMH
Pa3IMYHBIX JJIEKTPOHHBIX CEMEWCTB. KouleKnMM MHUHEpanioB U TOPHBIX MOPOJ.
[lonmyyenune  amioOTpONHBIX  MoJauM(pUKAUKA  KUCIOpona, cepbl, Qocdopa.

XUMHYECKHE CBOWCTBA BOJOpPOAA, KHUCIOpoma, cepwl, (ocdopa, ramoreHos,
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yriepona. Oxkcuabl cepbl, a30Ta, Yriepoaa, >Kejie3a, Maprasia, MEOu C
Pa3IMYHBIMUA CTENEHSIMH OKHCIICHUS, X CBOMCTBA. [ MAPOKCHUIBI CEpBI, XpOMma,
Maprasiia, ’kejie3a, MeIu, AJIOMHHUSA M LMHKA, WX TOJYYEHHE U XUMHUYECKHUE
CBOMCTBA.

Jlabopamopuvie onvimpl VI3ydeHue CBOWMCTB TMPOCTBIX BELIECTB U
COCIMHECHUH S-371eMEHTOB. MI3yueHHe CBOMCTB MPOCTHIX BEIIECTB U COCTUHEHUN P-
aJIeMeHTOB. M3yueHne CBOMCTB MPOCTHIX BEIMICCTB M COSTUHEHUN d-2JIEMEHTOB.

Ilpakmuueckue 3anamusa llomydyeHrue TUAPOKCHUIOB ATIOMUHMUS W IUHKA;
Hcciea0BaHue uX CBOMCTB. [lonydeHue m ucciieqoBaHUE CBOMCTB OKCHJIIOB CEPHI,
yriepoaa, hocdopa.

2.13. Xumusi B KU3HH oOmiectBa XuMHUS U MPOU3BOJCTBO. XHMHUYECKas
MPOMBIIIJIEHHOCTh M XHMHYECKHE TeXHOJoThHh. ChIpbe 9 XUMHYECKOU
MPOMBIIIJIEHHOCTH. BoJla B XUMHYECKOW MPOMBIIUICHHOCTH. OHEpPrus s
XMMHUYECKOT0 MPOU3BOJCTBA. HaydHble NMPUHIMUIIBI XUMUYECKOTO IPOU3BOICTBA.
3amura OKpYy>Karlled cpellbl U OXpaHa TpyJla MPU XMMHUYECKOM IMPOU3BOICTBE.
OCHOBHBIE CTagUM XHUMHUYECKOTO Npou3BoACTBA. (CpaBHEHHE MPOU3BOJICTBA
aMMMaKa M METaHOJa. XHMHS B CCJILCKOM XO3SMCTBE. XMMHU3AILUs CEJIHLCKOIo
XO3SIMCTBA M €€ HampaBlieHus. PacTeHuss W Mmo4yBa, MOYBECHHBIM MOTJIOMIAOIINN
KOMIUIEKC. YJIOOpeHuss M ux Kiaaccudukamuss. XUMHUYECKHE CPEJCTBA 3allUThHI
pactenuil. OTpulIaTeNIbHBIE TOCJEACTBUS MPUMEHEHUS! TMECTUIIUJIOB U Oophda ¢
HUMH. XUMHU3AIHA >)KUBOTHOBOICTBA.

XumMHusl M IKOJOrusl. XHMHYECKOE 3arpsi3HEHUE OKPYKAIOUIEH CpeJbl.
Oxpana ruzgpochepbl OT XUMHYECKOro 3arps3HeHus. OxpaHa TOYBHI OT
XUMHUYECKOTO 3arps3HeHus. OxpaHa atMocdepbl OT XUMHUYECKOTO 3arpsA3HCHUS.
Oxpana ¢uiops! 1 GayHbl OT XUMHUYECKOTO 3arps3HEHUS. BUOTEXHOJIOTHS U TeHHas
WHKCHEPHS.

XuMHS ¥ OBCEHEBHASA KM3Hb YejoBeKa. JloManiHsag anteka. Moroiue u
guctsamuye cpeactBa. CpeactBa O0pbObl ¢ OBITOBHIMH HacekoMbIMU. CpencTBa

JIMYHOM TUTUEHBI U KOCMETUKHU. XUMMUS U ITHUIIIA. MapKI/IpOBKI/I YIIaKOBOK IMHIICBLIX
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Y TUTUEHUYECKUX MPOJYKTOB M YMEHHE MX YUTATh. DKOJOTHUS KIINIIA. XUMHUS U
TeHETUKa YeJI0BEKa.

Jemoncmpayuu Mopenu TPOU3BOJICTBA CEPHOM KHUCIOTHI W aMMHUAKa.
Komnexkuusa ynoOpennit u nectuuugoB. OOpasubl cpelIcTB OBITOBOM XMMHUHU U
JIEKapCTBEHHBIX MPEMapaToB.

Ilpakmuueckue 3anamua O3HAKOMJIIEHHE C KOJUIEKIMEW yIAOOpeHuUd u
nectuiuoB. O3HakoMiIeHHE ¢ oOpaslaMu CpeICTB OBITOBOW XUMHH |

JICKaPCTBCHHBIX IIPCIIapaTOB.

2.1. IpumepHbIe TeMbI pedepaToB (TOKJIAA0B), MHINBUIYAJIbHBIX

IPOEKTOB
o buotexHomorNs ¥ reHHas MHKeHepus — TexHosoruu X XI Beka.
o HanotexHonOrus Kak INPUOPUTETHOE HAIPABICHUE PA3BUTUSA HAYKU U

npousBonctBa B Poccuiickon  ®enepanmn. *©  COBpEMEHHBIE  METOMBI

o0e33apakuBaHUs BOJIBI.

o AJIOTpOIHS METAIIOB.

. Kusnb u gearensHocTh . 1. Menneneena.

o «Ilepuognueckomy 3aKoHy Oyayliee HE TPO3UT Pa3pyLICHUEM. ..

o Cunres 114-ro snemMenTa — TpUyM{@p pOCCUNCKUX (PU3UKOB-AIEPIINKOB.

° N3oTomnel Boopoaa.

o Hcnonp3oBaHue palMOAKTUBHBIX U30TOMNOB B TEXHUYECKUX LIETAX.

o PeHTreHoBCcKoOe n3iyyeHne U ero UCIOJIb30BAHUE B TEXHUKE U MEIULIMHE.

o IIma3ma — 4yeTBepTOe COCTOSTHUE BEIECTBA.

o AMopdHBI€ BelllecTBa B IPUPOJIE, TEXHUKE, OBITY.

o Oxpana  Okpyaromied  cpeabl OT  XHUMHYECKOTO  3arps3HEHHUS.

KonruecTBeHHbIE XapaKTEPUCTUKH 3arpsI3HEHNS OKPYKAIOIIEH CPEIbI.

o [Tpumenenue TBepAOro u razoodpasHoro okcuaa yraepoaa (IV).
o 3amuTa 030HOBOT'O SKpaHa OT XUMHUYECKOTO 3arpsi3HEHUSI.
o ['pyOoaucriepcHble CHCTEMBI, WX KiIacCH(PHUKAIUS W HWCIOIh30BAHUE B

podecCUOHaNBbHOM eI TeIbHOCTH.
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° KocMmeTnueckue reiu.

o [Iprmenenue CyCneH3ui U YMyJIbCUN B CTPOUTEIBCTBE.

o MuHepaibl ¥ TOpHBIE TOPObI KAK OCHOBA JTUTOC(HEPHI.

o PactBopsl Bokpyr Hac. THIIBI pacTBOPOB.

o Boja kak peareHT u cpefa AJi1 XUMUYECKOI O MpolLiecca.

o Kuznb u nearenbHocTh C. AppeHuyca.

o Bkiaag OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPHUH AIIEKTPOIUTHUECKOM
U CCOIUAINY.

o VYcTpaHeHue )KeCTKOCTH BOJIbI Ha MPOMBILUIEHHBIX IPEIPUATUSX.

o CepHas KHCIIOTa — «XJI€0 XUMUYECKON TPOMBIIIIIEHHOCTHY.

o Hcnonb3oBaHne MHHEPAJIbHBIX KHUCJIOT Ha MNPEANPUATHIX Pa3InYHOrO
npoQus.

o OKcHIIBI M CONM KaK CTPOUTENIBHBIE MaTEPUAIIBI.

o Hcropus rurnca.

o [ToBapeHHas COJIb KaK XUMUYECKOE ChIPhE.

o MHuoronukuii kKapOOHAT KalblMsl: B IPUPOE, B IPOMBIILIIIECHHOCTH, B OBITY

o Peakuuu ropeHust Ha IPOU3BOJCTBE U B OBITY.

o BuprtyansHO€ MOAEINPOBAHNE XUMUYECKUX ITPOLIECCOB.

o DIEKTPOJIU3 paCTBOPOB JIEKTPOIUTOB.

o DEKTPOIN3 PaCIlIaBOB JIEKTPOIUTOB.

o IIpakTrueckoe IPUMEHEHUE AIEKTPOJIN3A: papuHHpOBaHHE,

rajJbBaHOIINIACTHUKA, I'aJIbBAHOCTCIUA

o Hcropus nonydeHns U npou3BOCTBA AIFOMUHMS.

o DNEKTPOIUTUYECKOE MTOIyYeHHE U paUHUPOBAHUE METU

° Kuznb u gesarensHOCTh 1. JI9BH.

. Posp MetajuioB B UMCTOpMHM 4YENOBEYECKOM LMBWIM3anuu. Mcropus

OTEUECTBEHHOM uepHOM  MeTtamtyprud. COBpPEMEHHOE  METaJLTypru4yecKoe

IMpOU3BOACTBO.
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o Hcropus oTedecTBEHHOM LIBETHOM METALIypIruu. Poiap METamioB u CriaBoB

B HAYYHOTCXHHUYCCKOM IIPOTPECCC.

o Koppo3ust MeTajiioB v criocoObl 3alIUThl OT KOPPO3UHU.

o WueptHble unu O1aropoaHbie Tasbl.

o Poxxnaromue coym — rajoreHsl.

o Hcropus mBenckon CrinyKHy.

o Hcroprst BOSHUKHOBEHHMS M Pa3BUTHS OPraHUYECKON XUMHHU.

o XKusnsp u nearensHocTs A. M. Bytiieposa.

o Butanusm u ero kpax

o Ponp OTEYECTBEHHBIX YYEHBIX B CTAHOBJIECHUM U PAa3BUTUA MHPOBOU

opr QHUYCCKON XMMHUH.

o CoBpeMEHHBIE NPEJICTABIEHUS O TEOPUU XUMHUECKOTO CTPOEHUS
o DKOJIOTHYECKUE ACTIEKTHI UCIIOIb30BAHUS YIJIEBOJIOPOJHOTO CBIPBSI.
o OKOHOMHUYECKHE  ACMEKTBl  MEXAYHAPOJHOIO  COTPYAHHWYECTBA IO

VICIIOJIB30BAHUIO YTJIEBOJOPOJHOIO CHIPHSI.
o Hcropust OTKpBITHS U pa3pabOTKH ra30BbIX M HEPTSIHBIX MECTOPOXKICHUN B

Poccuiickon ®@enepanumu.

o XuMusl yTiIeBOIOPOTHOTO CHIPhS U MOsI Oy Ty1iasi mpodeccus.

o VYTI1eBOI0pOIHOE TOTUTMBO, €0 BUIBI M HA3HAYEHUE.

o CuHTeTHYECKHE KaydyKHU: UCTOPHS, MHOTOOOpa3ne 1 NMEPCIICKTUBHI.

o PesunoTexHnueckoe TPOU3BOACTBO M €T0 POJh B HAYYHO-TEXHUYECKOM
nporpecce

o CBapo4HO€ MPOU3BOACTBO U POJIb XUMUU YTIICBOJIOPOIOB B HEM.

o Heptr w ee TpaHcmopTupoBKa Kak OCHOBA  B3aMMOBBITOJHOTO

MCXKAYHAPOJHOI'0O COTPYAHHUYCCTBA.

3. TemaTnueckoe MJIAHNPOBAHUE

[Ipu peanuzanmu coaepkaHus 00IIE00pa30BaATENFHOTO YYeOHOTO peaMeTa
«Xumusa» B mpenenax ocBoenus OIIOII CIIO na 0Gaze OCHOBHOrO OOIIETO

oOpa3oBaHus ¢ mosydeHueMm cpemnero oomero oopazoanust (IIIICC3) yueOnas
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Harpy3ka ooOydaronuxcsi coctaBiasier — 108 wacoB, W3 HUX ayauTOpHas

(oOs3aTenbHAst) Harpy3ka OOYyYaloIMXCs, BKJIOYas J1aObOpaTOpPHBIC OIBITHI H

npaktuaeckue 3ausatus, —108 gacos.

Buo yueonoit pabomut

KosnuecTrBo uacoB

AyIMTOpPHBIE 3aHATHS.
Conep:xanue 00yueHust

Bcero

JlaGopaTopHble,

NPAKTHIECCKHE

BBenenue

1. Oprannyeckasi XuMusi

60

1.1. [Ipenmer
OPraHUYECKON XMMUH.
Teopus ctpoeHus
OpTraHUYECKUX
COeIMHEHNH

1.2. [IpenenpHbIE
YTJIEBOJOPOIbI

1.3. DTWiIeHOBBIE U
JINEHOBBIE
YTIIEBOJOPOIBI

1.4 AneTnineHoBbIC
YIJIEBOJIOPOIbI

1.5. ApoMartuueckue
YTIIEBOJ0OPOIbI

1.6. [Ipuponnsie
ACTOYHUKHU
YTJIEBOJOPOJIOB

1.7. I'mppokcunbHbIE
COCIMHEHUS

1.8. Anmpaeruapl 1 KETOHBI

1.9. KapOoHoBbie
KHUCJIOTBI U UX
MIPOU3BOJIHBIC

1.10. VYriesonasl

1.11. AmuHsl,
AMUHOKHCIIOTBI, OCJIKH.

1.12. A3otcoaepkaiue
TeTEPOLIMKINYECKHE
COCAUHCHHUS.
Hyxiiennossie
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KHCJIOTBI

1.13. buonornuecku 4 2
AKTUBHBIC COCIUHCHUS
2 O0mast u 97
HeoOpraHuvyeckasi XuMHus
2.1. Xumusi — HayKa o 4
BEIECTBAX
2.2. Ctpoenue atoma 6
2.3. [lepuoauueckuii 10
3akoH u [lepuoanyeckas
CHCTEMa XUMHYCCKUX
anemenToB 1. U.
MeHnaeneeBa
2.4. CtpoeHmeE BEIIeCTBA 10
2.5. luciepcHbie 4
CHUCTEMBI
2.6. [Tomumepsl 6 2
2.7. XUMUYECKHE PEAKIIUN 10 4
2.8. PactBOpBI 6 2
2.9.0kuCIUTEIBHO- 8
BOCCTaHOBHUTEJIbLHBIC
peaKITnu.
DNEeKTPOXUMHUYECKHUE
MIPOIICCCHI
2.10. Knaccudukarus 8
BemiecTB. [IpocTeie
BEIIICCTBA
2.11.0cHOBHBIC KIACCHI 14 2
HEOPTaHUYECKUX U
OpraHUYECKUX
COeIMHEHUN
2.12. Xumus 3J1eMEHTOB 6 2
2.13. Xumus B )KU3HU 5 2
obmiecTBa
Htoro 158 28 10
BHeaynutopHasi caMmocTosiTe/IbHAsI padoTa
[Toaroroska 79

BBICTYIUICHUH 11O
3aJJaHHBIM TEMaM,
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JOKJIa/10B, pedepaTos,
3CcCe, UHAUBUIYAJIBLHOTO

MPOEKTA C
HCII0JIb30BaHUEM
UH(GOPMAITMOHHBIX
TEXHOJIOTUH U P

UTOI'O

237

3.1. XapakTepHuCTHKA OCHOBHBLIX BUIOB VYEOHOM HeATeJLHOCTH

CTY/ICHTOB
Conepxanue XapakTepUCTUKA OCHOBHBIX BUJIOB JI€SITETILHOCTH
oOy4eHHs CTYJICHTOB (Ha YpOBHE YUEOHBIX JCHCTBUN)
Baxneiimme YMeHue  naBaThb ~ OMNpEACIICHHME U ONEpPUPOBATH
XUMHUYECKHE CIENYIOIMMUA  XMMUYECKHUMH  TOHSATHSIMU:  BEIIECTBO,
TTOHSTHS XUMUYCCKUN DJIEMEHT, aTOM, MOJIEKyja, OTHOCHUTCIhHBIC

aTOMHAas H MOJIGKYJIApHAs MAacChl, HWOH, aJUIOTPOITHS,
M30TOTBI, XMUMHYECKasi CBS3b, DJICKTPOOTPUIIATCIHLHOCTD,
BaJICHTHOCTbh, CTEMEHb OKWCJICHUS, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIM  00BbEM Tra3000pa3HBIX BEIIECTB, BEIIECTBA
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHUS, paCTBOPBHI,
ANEKTPOJIUT W HEIJICKTPOJUT,  DJICKTPOJIUTHUYECKAS
JTUCCOTIMAIINS, OKHCIIUTEIh M BOCCTAHOBUTEIb, OKHUCICHUE
U BOCCTAHOBJICHHE, TEIUIOBOU A(PEeKT peakiuu, CKOPOCTh
XUMUYECKON peaKInu, KaTain3, XUMUYECKOe pPaBHOBECHE,
YTJIEPOTHBIN CKeeT, PyHKIIMOHANBHAS TPYTIIa, H30MEPHSI,
TOMOJIOTHUS

OCHOBHBIE  3aKOHBI
XUMUU

@opMyJIMPOBAHUE 3aKOHOB COXPAHEHUSI MACChl BEIIECTB U
MOCTOSIHCTBA COCTaBa BEIIECTB. Y CTaHOBKAa IPUYMHHO-
CJIEICTBEHHOU CBSI3U MEXIY COAEPHKAHUEM ITUX 3aKOHOB U
HalMCaHUEM  XHUMHYECKUX (GopMyn u  ypaBHEHWI.
YcTaHOBKa 3BOJIIOIIMOHHOW CYIIHOCTA MEHIECIEEBCKOW U
COBpPEMEHHOU (DOPMYIMPOBOK MEPUOIUIECKOTO 3akoHa Jl.
N. MenneneeBa. OObscHeHHE (UBHMYECKOTO CMBICTA
CUMBOJIUKM  TMEPUOJUYECKOW  TAOJUIBI  XUMHUYECKUX
snementoB JI. M. MeHnneneeBa (HOMEpPOB JIIEMEHTA,
nepuoja, TPynibl) ¥ YyCTaHOBKA MPUYMHHO-CJICACTBEHHON
CBSI3M MEXJY CTPOCHHEM aroMa M 3aKOHOMEPHOCTSIMU
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U3MEHEHUSl CBOMCTB 53JIEMEHTOB M OOpa30BaHHBIX WMHU
BEUIECTB B IEpHOJAX M TIpynmax. XapaKTepUCTHKA
AJIEMEHTOB MajblX H© OOJBIIMX [EPUOJOB N0 HX
nonoxxeuuto B [lepnonnueckont cucreme /. 1. Menneneesa

OcCHOBHBIE
XUMUH

TEOpUU

Y cTaHOBKA 3aBUCUMOCTH CBOMCTB XMMHYECKUX BEIIECTB OT
CTPOCHHA  aTOMOB  OOpa3yloIIUX WX  XHMHYECKHUX
AJIEMEHTOB.  XapaKTEpUCTUKA  BAXKHEWIIMX  THUIIOB
XUMHYECKUX CBSI3€d U OTHOCHUTEIIBHOCTH 3TOW TUIOJIOTHHU.
OOBbsicHEHUE 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa
U CTPOCHHSI KPUCTALUIMYECKUX pemeTok. PopmylmpoBKa
OCHOBHBIX  TIOJIOXKEHHW TEOPHUHM  DIIEKTPOJIUTHYECKOMN
JUCCOLMALMM W XapaKTEpPUCTHUKA B CBETE JTOM TEOPUU
CBOMCTB OCHOBHBIX KJIaCCOB HEOPraHMYECKUX COCIUHECHUM.
dopmyupoBKa OCHOBHBIX IIOJIO’KEHU I TEOPUHU
XUMHYECKOTO CTPOCHMS OPraHUYECKUX COCIAUHEHUH U
XapaKTEPUCTHKA B CBETE ATOM TEOPUU CBOWCTB OCHOBHBIX
KJIACCOB OPTraHUYECKUX COCTMHEHUN

Baxueiiue
BEIIlECTBA
MaTepUAIbI

XapakTepuCTUKa COCTaBa, CTPOCHUS, CBOWMCTB, MOJTYy4YECHUS
U npuMe- HeHusl BakHemmux metamioB (IA u I A rpynm,
ATIOMUHUS, JKeJie- 33, a B €CTECTBEHHO-HAYYHOM Mpoduie
U HEKOTOphIX d-2JIEMEHTOB) W HMX  COCJAMHCHHIA.
XapakTepuCcTUKa COCTaBa, CTPOCHUS, CBOMCTB, IMOJYy4YEHUs
U npume- HeHus BakHeummx HemetawioB (VIII A, VIIA,
VIA rpynn, a Takke a3zota u (Qocdopa, yriepoga u
KPEMHHUSI, BOJIOPOJIa) U UX COCIMHEHUHN. XapaKTEepUCTUKA
COCTaBa, CTPOECHUSI, CBOMCTB, MOJYYECHHUS] U MPUME- HEHUA
BAKHEUIIINX KJIaCCOB YIJIEBOJOPO/IOB (ayIKaHOB,
IIUKJIOAIKAHOB, aJIKCHOB, AJIKKHOB, aPEHOB) M WX HauboJiee

3HAYUMBIX B HAapOJAHOXO3SIMCTBEHHOM IUIaHe
MIPEICTABUTEIIEN. AnanornyHas XapaKTEPUCTUKA
BAKHEUIINX MPEICTABUTEIIEN Ipyrux KJ1aCCOB

OpraHUYeCKUX COCJUHEHUH: MEeTaHoJa U  JATaHoJa,
CIOXHBIX  3(upoB, KHUPOB, MBI, aJbJACTHIOB
(popManpaeTuIOB U aleTaNbJeTHIa), KETOHOB (aIleTOHA),
KapOOHOBBIX  KUCIOT (YKCyC- HOW  KHUCIOTBI, IS
€CTECTBEHHOHAYYHOTO PO MpeACcTaBUTE- JICH IPYTuX

KJIaCCOB KHCJIOT), MOHOCaxXapH0B (TTIFOKO3B),
aucaxapuioB (caxaposbl), MOJUCaXapuaoB (Kpaxmana |
IEJITIOII0361), aHWIIMHA, aMUHOKHCIIOT, OeIKoB,
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HCKYCCTBCHHBIX W CHHTCTHYCCKHUX BOJOKOH, K4y4YYKOB,
ImaacrTMacce

XUMHYECKUU SA3BIK U
CUMBOJIMKA

Hcnons3zoBaHne B y4yeOHOM H  mOpoecCHOHATBHOU
NEATEIbHOCTH XUMHUYECKUX TEPMUHOB M CHMBOJIUKH.
Ha3BaHue wu3y4eHHBIX BEIIECTB IO TPUBHAIBHOW WIH
MEXIAYHApOJIHOM HOMEHKJIATYype M OTpPa)XCHUE COCTaBa
TUX COEOUHEHUM C TIOMOIIbI0 XUMHUYECKHX (HOPMYIL.
OTpaxkeHHME  XMMHUYECKHX IPOLECCOB C  IOMOUIBIO
YPAaBHEHUM XUMHYECKUX DPEAaKIUMN XHUMUYECKUE PEaKIUuu
OObsicHEHHWEe  CYIIHOCTH IIPOLIECCOB.

Knaccudukanus XUMUYECKHMX pEaKUMid MO pa3InyHbIM

XUMHUYCCKHUX

MPU3HAKaM: YHCIIy M COCTaBy NPOIYKTOB M PEarcHTOB,
TersioBoMy 3¢ dekTy, HampaBieHHIo, Qase,
U3MEHEHUI0  CTeneHeHn
00pa3zyronmx
MPU3HAKOB OOIIEro W Pa3IMyHOTO B THIIOJOTHUU PEaKITUi

HAJTUYHIO
OKHUCJICHUS
YcraHoBKa

KaTajau3aTopa,
AJIEMEHTOB, BEILECTBA.
TUISL
Knaccudukanus BemectB M MPOLIECCOB C TOYKU 3PEHHS

HEOPraHUYECKOM W OPraHMYECKOM  XHMHH.

OKHCIICHHUS-BOCCTAHOBNICHHUs. COCTaBIIEHHE  ypPaBHEHUI
peakuuii ¢ MOMOLIbI0 METOJa 3JIEKTPOHHOro OajnaHca.
OOBbsicCHEHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakluu
U ITIOJIOKEHHUS XMMHUYECKOIO PABHOBECHsS OT Pa3IMUHBIX

¢dakTopoB

XUMHUYECKUUN
AKCIIEPUMEHT

BrimonHeHne XMMHYECKOTO JKCIEPUMEHTa B TOJIHOM
COOTBETCTBUM C NpaBwiiaMu Oe3onacHocTd. Habmonenue,
¢ukcanMss Hu  ONUCaHUE

pe3yAbTaTOB  MPOBEAEHHOTO

AKCIIEPUMEHTA

XuMHUECKast
uHbopMaIus

HpOBeI[eHI/IC CaMOCTOSITEJILHOTO  IMOMCKA XHMHUUYECKOU

uH(pOpMAIMK C HCIIOIb30BAaHUEM Pa3JIMYHBIX MCTOYHUKOB
0a3

(HAyYHO-TIOMYJIAPHBIX ~ W3JIaHUU,

pecypcoB
KOMITBIOTEPHBIX TEXHOJOTUN s 00pabOTKM U Tepeaadu

KOMIIBIOTCPHBIX

JAHHBIX, WNurtepHeTta). Hcnonp3oBanue

XUMUYECKOM uWHGOpPMAIIMM W €€ TPEJCTaBICHUS B

pazIuYHBIX hopmax

PacueTsl 110
XUMUYECKUM
dbopmyam u

ypaBHEHUSIM

YcTaHOBKa  3aBUCHMMOCTM  MEXAY KA4eCTBEHHOW U
KOJIMYECTBEHHOW CTOPOHAMHU XHMMUYECKUX OOBEKTOB U
IIPOLIECCOB.

Pemenue pacueTHbIX 3aa4 O XUMHUYECKUM (Qopmyam U

ypaBHEHUSIM
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[IpodunsHoe 1 OOBsiCHEHHME XHUMHYECKUX SIBJICHUM, MPOUCXOIAINIUX B
npodecCHOHAIILHO npupojie, ObBITY W Ha Tpou3BojcTBe. OmpeneneHue
3HAYUMOE BO3MOKHOCTEM NPOTEKAHMSI XUMUYECKUX NPEBPAIICHUN B
coziepKaHue pasnuyHbIX yciaoBusax. CoOM0IeHNE TIPABIIT YKOJIOTHIESCKH
IPaMOTHOTO TOBEICHHUSI B OKpYykaromen cpene. OreHka
BIIMSHUSL XUMHUUYECKOTO 3arpsi3HCHHS OKPY>KaIOIIeH CpeJibl
HAa OpPraHW3M 4YeJIOBeKa W JPYrue >KUBBIC OpPraHU3MBI.
CoOmroienrie  mpaBWJl ~ 0€30MacHOTO  oOpameHus ¢
TOPIOYMMH U TOKCHUYHBIMHM BEIIECCTBAMH, J1a00OpPaTOPHBIM
obopymoBanueM. IloaroroBka  pacTBOpOB  3aJaHHOU
KOHIICHTpAIii B OBITY W Ha MpOu3BojcTBE. Kputnueckas
OIICHKAa JIOCTOBEPHOCTH  XHUMHUYECKOW  HWH(POpPMAIINH,

HOCTYHaIOHIGﬁ N3 Pa3HbIX HCTOYHHUKOB

4. Y4eOHO-METOAMYECKOE M MATEPHAJLHO-TEXHHUYECKOE o0ecreueHue

NMPOrpaMMbl YUEOHOI'0 NIpPeIMEeTa «XMMMU»

OcBoeHue mporpamMmbl y4eOHOTO TpeaMeTa « XUMHs» B MPodecCHOHATBbHON
oOpa30oBaTeIbLHON OpraHW3allid, pPEATM3YIONIIeH 00pa30BaTEIbHYIO MPOTPaMMy
cpeadero obmiero ooOpaszoBanus B mpenenax ocBoeHus OITIOIT CIIO na 6aze
OCHOBHOT'O 00111eT0 00pa30BaHUs MPOXOIUT B KaOMHETE XUMHH ¢ JJabopaTopueit u
Ja00paHTCKOM KOMHATOM, B KOTOPOM MMEETCS BO3MOXXHOCTh OOECIEUYUTh
cBOOOIHBIN gocTyn B MHTEpHET BO BpeMsi Y4eOHOTO 3aHITHS U B TIEPUOJ
BHEYUYCOHOU JACATEIHPHOCTA 00YUAIONTUXCS.

[Tomemenne  kabuHETa  yJoBiIETBOpsieT  TpeOoBanusaMm  CaHUTapHO-
ANUJEMHUONIOTHYECKUX mpaBuil U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIICHO THUITOBBIM OOOpPYJOBAaHHMEM, yKa3aHHBIM B HACTOSIIMX TPeOOBAaHUSX, B
TOM YHCIIE CHEIUATN3UPOBAHHOW y4eOHOW MeOeNbi0 M CpPeACTBaMHU OOy4YeHUS,
JOCTAaTOYHBIMK  JUIA  BBIMIOJHEHUS TPEOOBAaHWH K  YpPOBHIO  IOJATOTOBKH
00yJaromxcsl.

B xkabunere wumeercs MyJIbTUMEAUIHOEC O00O0pYyIOBaHHE, TMOCPEICTBOM
KOTOPOT0 YYaCTHHUKHM 00pa3oBaTEIBHOTO IMpoliecca MPOCMaTPpUBAIOT BU3YaJIbHYIO

I/IHCpOpMaHI/IIO 10 XMMHH, CO3JAI0T IIPC3CHTALIUN, BUACOMATCPHAJIbI U T. II.
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B cocTtaB yueOHO-METOAMYECKOTO U MaTepUAIbHO-TEXHUYECKOTO OCHAIICHUS
KaOWHEeTa XMMHUU BXOJISAT:

* MHOTO(YHKITMOHAJIbHBIA KOMILJIEKC MPEIo aBaTes;

* HaTypajbHble OOBEKTHI, MOJIEIU, MPUOOPHI U HAOOPHI JJISi MOCTAHOBKH
JEMOHCTPAIIMOHHOTO ¥ YYEHUYIECKOTO IKCIIEPUMEHTA;

* [EYaTHbIE U SKPAHHO-3BYKOBBIE CpEACTBa OOYUYEHHUS; * CPEACTBAa HOBBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

* PCaKTHBBI;

* TMEepeYHH OCHOBHOW U JIOMOJHUTEIBHOM Yy4YeOHOW JUTepaTyphl; °
BCIIOMOTATEIILHOE 000PYAOBaHUE M HHCTPYKIINU;

» OMOIMOTEYHBIN (HOH/I.

B Oubnuoreunnii ¢GoOHA BXOAIT YYEOHUKHM U Y4eOHO-METOJUYECKUE
koMIiekThl (YMK), pekoMeH0BaHHBIC WIIH AOIMYIIICHHBIC JJIsI UCIIOJIh30BaHUS B
podeccuoHaNbHbIX o0Opa3oBaTeIbHBIX OpraHu3aIusIX, peanu3yomux
oOpa3zoBaTeIbHYI0 MporpamMMmy cpeaHero oOiero oOpa3oBaHUs B Mpejenax
ocBoenus OIIOII CIIO na 6a3e 0CHOBHOTO 00IIIETO 00pa30BaHUSI.

bubanoreunsrii dbon JOMOJIHEH XUMHUYECKOM DHIUKJIOTIEIUCH,
CIIpaBOYHUKAMU, KHUTAMU JIJIS YTCHUS 110 XUMUM.

B mporecce ocBoeHust mporpaMmbl y4eOHOTO MpeaMeTa « XUMHSD CTYIACHTHI
UMEIOT BO3MOXKHOCTB JOCTYIA K AJIEKTPOHHBIM YU4EOHBIM MaTeprajaM 10 XUMUH,
UMCIOIUMCS B CBOOOJTHOM JOCTyIe B ceTd MHTEpHET (3JICKTPOHHBIM KHHTaM,

MpakTUKyMaMm, Tectam, matepuanam EI'D u np.).
[Tucemo MunucrepcTBa obpazoBanust u Hayku PD ot 24.11.2011 Ne MJI-
1552/03 «OO6 ocHameHuu o0I1e00pa3oBaTENbHBIX YUPEXKICHUN Y4YeOHBIM U

y4eOHO-J1a00paTOPHBIM 000PYA0BAHUEM).

5. PexkoMeHayemas JUTEPATYpa

st cTyieHToB
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1. Nabpuenssa O.C., OctpoymoB W.I'. Xumus s npodeccuit u
CHEIHMATLHOCTEH TEXHUYECKOTO MPOPMIIA: YUEOHUK JIJISl CTY. YUPEKICHUN Cpel.
npod. obpazoBanus. — M., 2017.

2. [Mabpuensa O.C., OctpoymoB WN.I'., Octpoymosa E.E. u ap. Xumus
s npodeccuid U CHEeHaTbHOCTEH €CTECTBEHHO-HAYYHOTO MPOPMIISL: YUeOHUK
JUISL CTY . YUpexXaeHui cpea. npod. oopazoBanus. — M., 2017.

3. INabpuensa O.C., OctpoymoB W.I'. Xumms i npodeccwit u
CHEIMATFHOCTEH COIMANBbHO- SKOHOMHMYECKOTO M TyMaHHTApHOTO Mpoduiei:
y4eOHUK JJIs1 CTYI. yUpexaeHuit cpes. npod. oopazoBanus. — M., 2017.

4, [Nabpuensu O.C., OctpoymoB N.I'., CnankoB C.A., Jlopodeera H.M.
[TpakTukym: yueb. mocobue i CTy. yUpeKIeHHUH cpell. mpod. oOpa3oBaHus. —
M., 2017.

S. ["abpuensa O.C., OctpoymoB W.I'., CraakoB C.A. Xumusi: nocodbue
s moaroroBkd Kk EIND: yue6. mocobue juis CTyd. yUpexIeHHH cpea. mpod.
obOpazoBanus. — M., 2017.

6. ["abpuensa O.C., JIpicoa I'.I'. Xumus. TecTsl, 3a1auu U yIpaKHEHUS:
y4e0. mocodue sl CTy 1. yUpeKIeHU cpel. mpod. odbpazoanus. — M., 2017.

7. Epoxun IO.M., Komanera W.b. Xumusa gnsa npodeccuii u
CHELMAILHOCTE TEXHUYECKOTO M €CTECTBEHHO-HAYYHOIO NpodumiIei: yueOHHK
JUISL CTY . yUpexaeHuit cpea. npod. oopazoBanus. — M., 2016.

8. Epoxun HO.M. Xumus: 3amaun U ynpaxHeHus:: yded. mocooue st
CTY[l. yupexaeHnuii cpea. npod. oopazoBanus. — M., 2016.

Q. Epoxun HO.M. COopHHUK TECTOBBIX 3aJaHUil MO XUMHUHU: YueOl.
nocoOue i CTyA. yupexaeHuit cpen. npod. oopazoBanus. — M., 2016.

10. Epoxun IO.M., Komanesa W.b. Xumus mgma mnpodeccuit u
CHEUATbHOCTE TEXHUYECKOTrO MpOpuiss. DIEKTPOHHBIA YUEeOHO-METOINYECKUI
KoMmIuiekc. — M., 2016.

11. CnankoB C. A., OctpoymoB WN.I'., T'abpuensu O.C., JIykbsnoBa H.H.

Xumust 11 npodeccuid U CealbHOCTEH TEXHUYECKOTo NMPoduis. DIEKTPOHHOE
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npuwiokeHue (JEKTPOHHOE YueOHOE H3JaHue) I CTYyH. YUYPEXKICHUH Cpe.
npo¢. odpazosanus. — M., 2018.

s npenogaBaresist

1)  ®enepanbHbiii 3akoH 0T 29.11.2012 Ne 273-®3 «O6 o0Opa3oBaHUU B
Poccuniickon @enepanum».

2)  Ilpuka3z MunucrepctBa oopa3oBanus u Hayku P® ot 17.05.2012 Ne
413 «O6 yTtBepxkaeHuu ¢eaepaIbHOro TOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero (TIOJIHOr0) O0IIEro 00pa3oBaHUM.

3) Ilpuka3 MunucrepctBa oopazoBanus u Hayku PD ot 29.12.2014 Ne
1645 «O BHecenun usmeHenuid B IIpuka3 MunucrepcTtBa o0pa3oBaHUs U HAyKH
P® ot 17.05.2012 Ne 413 “O0 ytBepxkaeHuu (enepaibHOro rocyJapcTBEHHOTO
00pa30BaTeIbLHOTO CTaHAapTa CPEeIHEro (ITOJHOT0) 00IIero 00pa3oBaHUs ».

4)  Ilucemo [lemapTameHTa TOCYNapCTBEHHOW TIONHTUKA B cdepe
noAroToBku pabouux kagapos u AI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-
259 «PekoMeH1auMy MO OpraHU3aliy MOJYYEeHHs CPeHEro oo1ero o0pa3oBaHus
B npejaenax OCBOCHMS o0pa3oBaTeIbHbIX porpamMmm CpEIIHETO
npodeCCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro OOpa30BaHUS C
ydeToM  TpeOoBaHuil  (enepadbHbIX TOCYJapCTBEHHBIX  00pa3oBaTEIbHBIX
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CamocTossTeJILHAA Pa00Ta CTYICHTOB

HanmeHnoBaH#e TeMbl
(paznena)

Coneprkanue u HOMEp
CaMOCTOSTEIIbHON pabOThI

KomnnuectBO
YacoB

dopma KOHTPOJIS

BBenenne

CamocTosTenbHas padoTa
cTyaeHTOB Ne 1:

Bxrnag B HayKy y4YEHBIX -
XUMUKOB

1

3ammra
IIpe3eHTaun

Tema OcHOBHBIE
MOHATUSA U 3aKOHBI
XUMUMU.

Ne2 PacuerHple 3a1aun Ha
HaXOXXICHUE
OTHOCHUTEJIBbHOM
MOJIEKYJIIPHON MaccChl,
ONPEAECICHUE MACCOBOM
JIOJIM XUMHUYCCKUX
2JIEMEHTOB B CJIOKHOM
BCILICCTBE.

Tema. Ilepuoamueckuit
3aKOH M MEPUOANYECKAS
CHUCTEMa  XHMHUYECKHUX
ane-meHtoB . .

Menpeeena.

No3 DnekTpoHHbIE U
rpaduueckue hopMyIibl
aTOMOB

Ne4 N3menenue
METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOKCTB
3JIEMEHTOB

No5 Xapakrepucrtuka
3JIEMEHTA

Bri6opounas
MpoBepKa
TeTpaaen

Tewma. Crpoenue

BEIIECTBA.

Neo6 Tumbel xuMHUIECKOU
CBSI3HM BEIIECTB,
MCTIOJIb3YEMbIC B THIIIE
YeJI0BEKOM

Ne7 3aBUCUMOCTH CBOMCTB
BEIIECTB OT THIIA
KPUCTAIUINYECKON
pelIeTKH, uX

Tecr
3amuTa
MIPE3EHTALMU U
COOOIIEHUI
BribopouHast
poBepKa
TeTpaaen
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HCIIOJIB30BAaHHUC B HHIHCBOﬁ
IMPOMBIINIJICHHOCTH

No8 ArperatHbie cOCTOSTHUS
BelIeCTB. UncCThIEe BElIECTBA
u cMmecu. X npumenenne

Ne9JlucnepcHbie cucTeMsl,
CBOICTBA IPUMEHEHHE B
MMUIIEBOU
MIPOMBIILIEHHOCTH

Tewma. Boga. PactBopsl.

Nel10 Onpenenenue u
HOPMBI KaueCTBa MUTHEBOM
BOJIbI

Nell Pemenue 3amau
«KOHIIEHTpalKu BEIIECTB)

Nel2 CocraBnenue

Tect
3amnmra
MPE3EHTAIUN U

XUMUYECKUX YPAaBHEHUH B COOOIIIEHUM
DIIEKTPOJIUTAYECKAS

MOJIEKYJIIPHO-UOHHOM BUJIE BribopouHast
JUCCOIALIMS

Nel3 CocraBnenue MpOBEpKA

XMMHUYECKUX YPABHCHUH B TeTpaaen

MOJIEKYJISIPHO-UOHHOM BHU/IE Cam.pabota

Ne14 Pemenue 3anau ¢

UCIIO0JIb30BaHUEM

KOHIICHTpAIMU

Nel5 Hanucatb ypaBHEHUS

XAMUYECKUX PEAKINH B

MOJIEKYISIPHO-UOHHOM

BUJIE, XapaKTepU3yIOII1e

CBOMCTBA KUCJIOT Tect

Nel6 Texauka 3ammra

0€30ITaCHOCTH IPH PadoOTE C Ipe3CHTAIuN 1
Tema Knaccuduxanus .

KHCJIOTaMH U OCHOBaHUSAMU COOOTIICHMIA
HEOPTaHUYECKUX

. Nel7 Ucnonb3oBanue Bri6opounast

BEILIECTB U UX CBOMCTBA .

KHUCJIOT, COJIEH 1 poBepKa

OCHOBaHMi1 B OBITY, TeTpajen

TEXHUKE Pa3IUYHBIX BUAAX Cam.pabota

IMPOMBIIIJIICHHOCTH

Nel8 Hanncatb ypaBHeHUs
XMMHUYECKUX PEAKIUH B
MOJIEKYJISIPHO-MOHHOM
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BHJIE, XapaKTEPUIYIOIIUE
CBOMCTBa aM(POTEpPHBIX
COEJIMHEHUN

Nel9 I'maponns conen

Tewma. Xumuueckue | Ne20Pa3nuuHble TUIIBI Tect

peakuuu XUMHAYECKUX pEaKLIHil Ha 3amura
IIPOU3BOJICTBE U B OBITY Mpe3eHTalul U
Ne21 BuptyansHoe COOOIICHMI
MOJIEITUPOBAHUE Br16opounas
XUMUYECKUX MPOLIECCOB MpoBepKa
Ne22 Dnexrponus, ero TeTpaacu
MPaKTUYECKOE TPUMEHEHUE Cam.pabota

Tema. Metamwter  u | Ne23VcTopus nosryueHus u

HEMETaJLIbI MPUMEHEHUE METAJIJIOB
No24 BnusiHue mMeTtaiuioB Ha
OPraHu3M YeJI0BEKa Tect
No25 Onpenenenue 3ammura
COJZIEpKaHUSI METAJIJIOB B Mpe3eHTalUN,
NULIE MPOEKTOB U
Ne26 Uctopus nonyueHus COOOIICHMI
U IPUMEHEHHUE METaJUIOB BribopouHast
Ne27 NuepTHBIE MK IpOBEpKa
0J1aropoHBIC Ta3bI. TeTpajen
Ne28 Poskparomue cojm — Cam.pabota
rajnorensl. Mcropus
IIBEJICKOW CIIMYKH.
No29 Koppo3zust meTauioB

Paznen 2. | Ne30 Uctopus

OPTAHUYECKAA BO3HUKHOBEHUS U PA3BUTHUSA

XUMUA OPTraHUYECKON XUMHH. Tecr

Tewma. OcHoBable | Ne31 XKuznb n 3amura

MOHATUS U TEOpUs | IEATCIABHOCTh A. M. MPE3CHTALUMN U

CTpOCHUS Bytneposga. COOOIIIEHUM

OPraHUYECKUX Buranusm u ero kpax. Bri6opouHnas

COEMHEHUI Ponb oTeyecTBEHHBIX MpOBEpKA
YYEHBIX B CTAHOBJICHUU U TeTpajen
pPa3BUTUU MUPOBOM Cam.pabota

OpFﬁHH‘IGCKOﬁ XUMUU.

No32 CoBpeMeHHbIE
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IMpCaACTaBJICHUA O TCOPHUHU
XUMHYCCKOT'O CTPOCHUA

Ne33 Hanucatb n3omepsl u
Ha3BaTh UX I10

HOMEHKJIaType
Tema. YrineBoaopoasl U | Ne34OcyiiecTBUTH Tect
170:¢ MIPUPOJIHBIE | TPEBPAILICHUE 3amura
VCTOYHUKH Ne35Pemenue 3anau Ha IIPE3CHTALUN U
BBIBOJI MOJIEKYJIIPHOM COOOIICHMI
dbopmyIibl BribopouHast
Ne36Pemenue 3aga4 Ha MPOBEPKA
MIPAKTUYECKUAN BBIXOJT U TeTpaaen
npuMecu Cam.pabota
No37 OcymiecTBUTH
MIpeBpaIlcHNUE
Ne38IIpoektsr: IIpuponnsie
UCTOYHUKH YTJIIEBOJOPOIOB
No39ITpoekTtsl: ITpupoanbie
UCTOYHUKH YTJIIEBOJOPOIOB
Ne4(0mmonroroBka k
KOHTPOJIbHOI paboTe
Tema 3. | Ne41BnusHue ankoroisi Ha Tect
Kucnoponoconep:xamiue | OpraHu3M 4eJI0OBEKa 3amura
OpPraHNYECKHe No4?2 Wcnonb3oBaHue MPE3CHTAUN U
COEAUHEHUS KapOOHOBBIX KHCIIOT, COOOIIICHMI
3(UpOB, )KUPOB Bri6opounas
Ne43 COanancupoBanue 1p OBepKf‘
MUTaHUE TeTpajen
Ne44 OcymiecTBUTh Cam.pabora
IIpeBpalleHue
Ne45 Pemenue pacyeTHbIX
3aja4
Nod46cpaBHuTENnbHAS
XapaKTepUCTUKA
YTJIEBOJIOB, UX POJIb IS
YKUBBIX OPTaHU3MOB
Tema 4. | Ne47Ponb GenKoB u Tect
A3o0TcoepKaliume HYKJIEMHOBBIX KHUCJIOT JJIs1 3amuTa
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OPraHU4CCKUC
COCOIMHCHUA

JKUBBIX OPraHu3MOB

Ne48 Ocobennoctu
00pabOTKNOEIIKOB U
HYKJICHHOBBIX KHCJIOT TPH
MIPUTOTOBJICHUH ITHTITH

Ne49 Tlpumenenune
MOJINMEPOB B OBITY,
TEeXHHKE,
MIPOMBIILIEHHOCTH

No50 Pemenue 3aau Bcex
THUIIOB

No51 Pemenue 3agau Bcex
TUIIOB

MPE3CHTALIUU U
COOOIIEHUI
Br16opounas
MpOBEpKa
TeTpaacu
Cam.pabota

No52 -541ToaroroBka x
AK3aMEHY
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