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1.I1osicHuTEIbLHAA 3AIIMCKA

PaGouas mporpamma y4eOHON NHUCHUIUIMHBI «XUMUS» IpeIHAa3HaueHa A U3y4eHUs
XUMHUHM B TOCYAapCTBEHHOM OIOKETHOM MNPO(ECCHOHATHHOM 00pa30BaTEIbHOM YUYPEKICHUU
OKTs0pBCKUI MHOTONTPOUILHBIN npodeccuoHaIbHbIHI KOJUIEIDK, pean3yrouemM
00pa3oBaTeNbHYI0 IPOrPaMMy CPEIHEro 00mero oopa3oBaHus B Mpeaeaax OCBOCHUS OCHOBHOM
npodeccuonanbHoi obOpazoBarenbHoi nporpamMmel CITO (OITOIT CITO) na 6a3e OCHOBHOTO
o011ero oOpa3oBaHus IPH MOJITOTOBKE KBATU(HUIMPOBAHHBIX Pab0OUUX, CITyKaIIUX.

[IporpamMma y4eOHOM IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHM C IPUKA30M
MunucrepcTBa obpazoBaHusi U Hayku Poccuiickori @enepamuu ot 17 mas 2012 Ne 413 «O6
YTBEpkKACHUH (PeepaTbHOr0 TrOCYAapCTBEHHOrO0 00pa30BaTENbHOIO CTaHAApPTa CPEIHEro
oOmiero oOpa3oBaHus», npukaza MunoOpuayku Poccuu ot 29 utonst 2017r Ne613 «O BHeceHuu
U3MEHEHUH B (pelepanbHblii TOCYyJapCTBEHHBIN 00pa30BaTENbHBINA CTaHIAPT CPEAHEro OOIIEro
00pa3oBaHUs», YTBEPKACHHBINA MTPUKa30M MUHHCTEpCTBA 00OpazoBaHus M Hayku PD ot 17 mas
2015 r Ne413, «PexomeHanusaMy 10 OpraHu3aluy MOJy4eHHUs CpeaHero oo1iero o0pa3oBaHus B
IpeJienax OCBOCHUs 00pa30BaTEIbHBIX IPOrpaMM CPEIHEro MpoQeccuoHaNIbHOIO 00pa30BaHuUs
Ha 0a3e OCHOBHOro o0mero ooOpa3oBaHus C ydeToM TpeboBaHmii DenepaibHBIX
rOCy/IapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOTy4yaeMou MpodecCuu U CHelraTbHOCTH
cpenHero mpodeccuoHaabHOro o0OpazoBaHus (mucbMo JlemaprameHTa rocyaapCTBEHHOU
MOJIMTUKU B cdepe moarotoBku padouux kajapos u JIIO Muno6puayku Poccun ot 17.03.2015
Ne 06-259), mpumepHoil mporpaMMbl 00111€00pa30BaTENbHON YUeOHOM NUCHUTUIMHB «XHUMHUS,
pexkomMeHnoBaHHON ~ dDenepanbHbIM  TOCYJApCTBEHHBIM  ABTOHOMHBIM  YUPEXIACHHEM
«®DenepanbHbli MHCTUTYT pa3BUTHs 00pazoBaHus», mpotokosa Ne 3 ot 21 utons 2015 r.

Copepxanne MporpaMMbl «XUMUS» HAIIPaBJICHO HAa JOCTHKEHUE CIEAYIOIUX LIEIeH:
-popmupoBanue y oOyyaroluxcsi yMEHUsl OLEHUBATh 3HAYMMOCTb XHMHUYECKOTO 3HAHUS IS
KaKIOr0 YEJIOBEKA;

- (opmupoBanue y oOyYaromuxcsi IEJIOCTHOTO TPEICTABICHUS O MHPE W POJIU XUMHHU B
CO3/IaHUHM COBPEMEHHOM eCTeCTBEHHO-HAYYHOM KapTHHBI MUPA; YMEHHUS OOBACHATh OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEW  JACHMCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOH, KYJIbTYpHOH,
TEXHUUYECKOH Cpelibl, — HMCIOIb3Ys JUIsl 3TOT0 XUMUYECKUE 3HAHUS;

- pa3BuTHE y OOyyarolUXcsl YMEHHH pa3nuyarh (akThl U OLIEHKH, CPaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSAMU OLICHOK U CBSI3b KPUTEPUEB C ONPEINEICHHON CUCTEMOMN
LeHHOCTEeN, GOpMYIUPOBATh U OOOCHOBBIBATH COOCTBEHHYIO O3HUIIHIO;

- mpuobOpereHue OOYyYarOIMMUCS OIbITa Pa3HOOOpPA3HOW JEATENBHOCTH, TO3HAHUS U
CaMOIIO3HAHHUS; KIIIOYEBBIX HAaBBIKOB, MMEIOUIMX YHHUBEpPCAIbHOE 3HAYEHHWE ISl Pa3IMYHbIX
BUJIOB JCSITENFHOCTH (HABBIKOB PEIICHUs MPOOIeM, MPUHATHS PEIICHHM, MOWCKa, aHalu3a U
00paboTky HHPOpMAINK, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB M3MEPEHH, COTPYJHIUYECTBA,
6e301acHOro 0OpaIlIeHus ¢ BEIIeCTBAMH B ITOBCETHEBHOMN JKHU3HN).

B mporpaMMy BKJIIOYEHO cojiepKaHHe, HalmpaBlieHHOE Ha (OPMUPOBAHUE Yy CTYACHTOB
KOMIIETEHIIMI, HeoOXoauMEBIX 1y kKauecTBeHHOro ocBoeHuss OITOIT CIIO na 6a3e OCHOBHOIO
o0miero o6pa3oBaHusl € MOJIYyYEHHEM CPETHEro oOIiero o0pa3oBaHUs; MPOTrPaMMbI TIOJTOTOBKU
KBATM(DUIIMPOBAHHBIX PA0OUYUX, CIYKAIUX, TPOrPaMMBbI TOJTOTOBKU CIEIHATUCTOB CPEIHEro
3sena (ITITIKPC, TITICC3).

[Iporpamma yueOHON AUCHUIIUHBI «XUMHUS» SBISETCS OCHOBOW Ui pa3padOTKu
pabouux TporpaMM, B KOTOPBIX MPOQECCHOHAIbHBIE 00pa3oBaTeIbHBIC OpraHU3AIINH,
peanusyioniye o0pa3oBaTeNbHYI0 MPOrpaMMy CpeIHEro oO0IIero oOpa3oBaHHS B Mpenenax
ocoerusi OIIOII CIIO na 6Ga3e ocHOBHOro 00mIero oOpa3oOBaHMs, YTOUHSIOT COJEpKAHUE
y4eOHOT0o Marepuaia, MOCIeI0BAaTENbHOCTh €r0 M3YyYeHHs, paclpelelieHue y4eOHBIX 4acoB,
TEMaTUKy pedepaToB, BHIbI CAMOCTOSTENBHBIX pPA0OT, YYHUTHIBAs CHEUUPHUKY MPOTrpaMMm
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MOJATOTOBKHM KBAJTU(HUIMPOBAHHBIX Pab0OYMX, CIY)KALUIMX U CIEHUAINCTOB CPEJHEro 3BEHA,
ocBarBaeMoi MPO(ECCUu UK CIeUATLHOCTH.

[Tporpamma MO>KET UCHOIB30BATHCS IPYTUMH POPECCHOHATBLHBIMU 00pa30BaTEIbHBIMU
OpraHHM3alUsIMH, PEATM3YIOIUMH  O0pA30BaTEIbHYIO  MPOrpaMMy  CpPEIHEro  OOIIero
obpazoBanus B npenenax ocoenusst OITOIT CIIO nHa 6aze ocHOBHOTO 00IIero odpazoBaHUs

(IITIIKPC).

2.001mas xapakTepucTHKA Y4eOHO JUCUMIIIHHBI « XMMHUSD)

XuMus - 3TO HayKa O BEIIECTBAX, UX COCTaBE U CTPOCHHUU, CBOWCTBAX U MPEBPAILCHUSX,
3HAaYCHUH XMMHUYECKHX BEIECTB, MAaTEPUAIOB M IIPOLIECCOB B IMPAKTHYECKOW IESITEIHHOCTH
YyeloBeKa.

Conepxanne 001me00pa3oBaTeIbHON Y4eOHON AMCUMIUIMHBI «XHWMHs» HAINPaBJICHO Ha
YCBOGHHE OOYYaIOIIMMHUCA OCHOBHBIX TMOHSTHHA, 3aKOHOB M TEOPHUH XUMHH, OBJaJCHUE
YMEHUSMH HaOJIOMaTh XWUMHYECKHE SIBIICHHS, TPOBOAWTH XHUMHUYECKHH OKCIIEPHMEHT,
MIPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUYECKHUX (DOPMYIN BEIIECTB M ypaBHEHUN XHUMHYECKUX
peaKuHuii.

B mporecce n3ydeHuss XuMHUN y 00YJarOIUXCcsl pa3BUBAIOTCS TIO3HABATEIILHBIE HHTEPECHI
U MHTEJUIEKTYyaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIBHOM MPUOOPETeHHs 3HAHUN
0 XMMHH B COOTBETCTBHHM C BO3HUKAIOUIMMH >KM3HEHHBIMH IPOOJIEMaMH, BOCHUTHIBACTCS
OepeXHOe OTHOILIEHUS K MPHUpPOJAE, MOHMMAHUE 3J0pPOBOTO 00pasza >KM3HU, HEOOXOIUMOCTHU
NpeIYIpPexICHUS SIBICHUH, HAHOCSIINX BPeJl 3J0POBBI0 U OKPYXKAIOIIEH cpere.

OHM OCBauMBalOT MpPHEMBl TPAMOTHOTO, OE30MACHOTO WCIOIb30BAHUS XUMHUYECKHX
BEIIECTB M MAaTEPUAJIOB, TPUMEHSIEMBIX B OBITY, CETTLCKOM XO3SHCTBE U Ha MTPOU3BOJICTBE.

ITpu cTpykTypHpOBaHUU cofepkaHusl 0011e00pa30BaTEIbHON YUeOHOM TUCIUITUHBI A1
npoeCCHOHATBHBIX ~ 00pa30BaTEeNbHBIX ~ OpPraHM3AlUN, peaTu3yoNMX 00pa3oBaTEIbHYIO
nporpaMMmy cpenHero oomiero oOpasoBanust B mpenenax ocBoeHust OITOII CIIO na 6ase
OCHOBHOTO 00IIero o0Opa3oBaHuUs, YUUTHIBAJIACh OOBEKTUBHAS PEATBHOCTh — HEOOJBIIION 00beM
YacoB, OTHYIIEHHBIX HAa U3y4YeHUE XUMHUH U CTPEMIICHHE MaKCUMaJIbHO COOTBETCTBOBAThH MM
pazBuBatoniero ooyuenus. [loaTomy TeopeTndeckre BOIMPOChl MAKCUMAIIBHO CMEIICHBI K Hadary
W3YYEHHUS AUCLHUIUIUHBI, C TEM, YTOOBI MOCIEAYIOMHHA (haKTUUECKUH MaTepual paccMaTpHUBalICs
Ha OCHOBE M3Y4YECHHBIX TCOPUI.

Peanuzanus nelyKTUBHOTO MOJX0/1a K U3YYEHUIO XMUMHUH CIIOCOOCTBYET Pa3BUTHIO TaKUX
JOTHYECKUX OIepalrii MBIIUICHHS, KaK aHaJlM3 W CHHTE3, O0O0O0IIeHHEe W KOHKpPETH3allHsd,
CpaBHEHME U aHAJIOTHS, CUCTEMATHU3alHsl U KIacCUpUKAIU U JIp.

Wzyuenne xumuum B TPO(ECCHOHANBHBIX  O0pa30OBaTEIbHBIX  OpPTaHHU3AIMUSX,
peanu3yommx o00pa3oBaTeNbHYI0 NPOrpaMMy CpeaHero oOmiero oOpa3oBaHUs B Ipejenax
ocsoerust OITOIT CITO na 6a3e ocHOBHOTO 001Iero 00pa3oBaHUs, HUMEET CBOM OCOOEHHOCTH B
3aBHCUMOCTH OT MPOQUIIs MPOoPEeCcCHOHATBHOTO 00pa30BaHUs. ITO BBIPAXKAETCS B COAEPKAHUU
00y4YeHHsI, KOJTMYECTBE YaCOB, BBIIEISIEMbIX Ha U3yUYE€HUE OTACITBHBIX TEM MPOTPaMMBI, TITyOHuHe
UX OCBOCHHUs oOOyuaroumMmucs, oObeMe M XapakTepe NPAaKTUUYEeCKUX 3aHATHH, BUAAX
BHEAYJIMTOPHOM caMOCTOATENbHOU PabOTHI CTYAEHTOB.

ITpu ocBoennu npogeccuii CIIO ecrecTBeHHO-HAy4YHOTO MPOGUIS MPOHEeCCHOHATEHOTO
oOpazoBanus XuMHs u3ydaetcs Ha mpoduibHoM ypoBHEe DI'OC cpeanero obmiero oopa3oBaHusl.

B comepxanum yuyeOHOM JMCUMIUIMHBI ISl  €CTECTBEHHO-HAYYHOTO  Hpoduiis
npoeCCHOHATHPHO 3HAYMMBI KOMIIOHEHT HE BBIJENICH, TaK KaK BCE €ro COJCpIKaHUE SBISIETCS
npOoQUIBEHO-OPUEHTUPOBAHHBIM U HOCHUT TTPO(HECCHOHATLHO 3HAUMMBIN XapakTep.

B npouiecce nzyueHuss XuMuu TEOPETUUECKUE CBEICHHUS TOMOMHSAIOTCS JEMOHCTPALUSIMH,
71a00PaTOPHBIMH OMBITAMU U IPAKTHYECKUMU 3aHSATUSIMHU.

3HAuUUTENbHOE MECTO OTBOJUTCS XHMHYECKOMY OJKcrepuMeHTy. OH OTKphIBaeT
BO3MOXHOCTH (DOPMHUPOBATh y OOyUaIOIIMXCS CHENMalIbHbIe MpeJAMETHBIE YMEHUs: paboTaTth ¢
BEIIECTBAMM, BBIMOJHATH MPOCThIE XMMHUYECKUE OIBITHI, YUUTh OE30MaCHOMY U IKOJIOTMYECKU
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rPaMOTHOMY OOpAalIeHWIO C BEIIECTBAMH, MaTepUaaMd W TIpoleccaMu B OBITY W Ha
MIPOM3BO/ICTBE.

Jis ~ opraHu3anUd  BHEAYAUTOPHOH  CaMOCTOSTENILHOH  paboOThl  CTYJEHTOB,
onaaeBaronux mnpodeccusmu CIIO ectecTBeHHO-HayuyHOTO NpodmiIs TPOodecCHOHATBHOTO
o0Opa3oBaHUs, MPEICTaBICH NMPUMEPHBIA TepeYeHb pedepaToB (IOKIATOB), WHIAUBHIYATbHBIX
MIPOCKTOB.

B npornecce n3ydenuss XuMuu BaKHO (hOPMHUPOBATH MHPOPMAITMOHHYIO KOMITETEHTHOCTh
obyvarontuxcsi. [losToMy Tipu OpraHuM3alid  CaMOCTOATEILHOH paboThl  HEOOXOJAMMO
AKIICHTUPOBAaTh BHUMaHHME OOYYAIOIIUXCS Ha MOUCKEe WHQPOPMAIMM B CPEACTBAX MacCMeua,
WNHuTtepHere, y4eOHOW M CIENHAIBHOW JIMTEpAaType C COOTBETCTBYIOIIMM OQGOPMIICHHEM U
MIPE/ICTABJICHUEM PE3YyJIbTATOB.

N3yuenune o6mieoOpa3oBaTebHON y4eOHON JTUCHMIUIMHBI «XUMHUS» 3aBEPIIACTCS
MOJABEACHUEM UTOTOB B (JOpME IK3aMEHa B PaMKax MPOMEKYTOYHOM aTTECTAIlMU CTYACHTOB B
npouecce ocBoeHus OIIOII CIIO ¢ nonydyenuem cpenHero oduiero oopa3oBaHus.

3. MecTo y4eOHOM JMCUMILIMHBI B y4e0OHOM ILIaHe

VYuebHas aucuuminHa «XuMus» peaiusyercs B B oomeoOpasoBatensHoM nukiie OITOIT
CIIO na 6a3e ocuHoHoro obmero obpazoBanus (IIIIKPC) ¢ yuerom tpeboBanuit ®I'OC u
npoduns npodeccuonanpsHoro obpazoanus. Ilo yueObnomy mmany IIIIKPC mo mpodeccun
ecrectBeHHOHayYHOTO Tipoduist 19.01.04 «Ilekapb» yueOHas AWCHHUILTUHA «XUMHUS SBISETCS
oOmiell TUCHMIIIMHON M3 00s3aTeNbHBIX NPEAMETHBIX objacTeil, u3y4yaercs Ha NPOPUILHOM
YPOBHE.

O0pemM MakcuMmanbHOW yueOHOM Harpy3ku — 414 dacoB, B TOM uucie 00s3aTeIbHOMN
ayJIUTOPHOW y4eOHOW Harpy3ku OOydaromIMXCsl, BKIIOYAs MpaKTUYeCKue 3aHsTus — 276 daca,
BHEAYAUTOPHON CaMOCTOSATENIbHOM paboThl oOyuatommxcs — 138 ydaca.

4. lenu u 3a1a4u 001eo0pa3oBaTeIbHOM AUCHUIIMHBI (B COOTBETCTBUM C TPeOOBAHUSIMH
®enepajbHOTO TIOCYAAPCTBEHHOI0 00pa30BaTeIbHOI0 CTAaHAApTa CpeAHero oo0mero
o0pa3oBaHusi, opueHTamueid Ha pe3yiabTartbl @enepajbHOr0 rocyIapcTBEHHOI0
00pa30BaTeIbHOIO CTAHAAPTA CPeIHero NpogecCHOHAJIBHOI0 00pa3oBaHusl)

Hemun ocBoenusi O] (B coorBerctBuu ¢ TpedoBanusmu DPI'OC COO, opueHTtanueil Ha
pesyabsTatel ®I'OC CI10):

- TOCTUYb MPEIMETHBIX, THMUHOCTHBIX U METAMPEIMETHBIX PE3yIbTaTOB 00y4YeHUS Ha Oa30BOM;

- cnocobctBoBaTh popmupoBanuo OK u JIP npodeccun.

3apaun ocBoenust O/l (B coorBerctBum ¢ TpeboBanusmu DPI'OC COO, opueHTanmeil Ha
pesyabratel @I'OC CIIO):

dbopMupoBaHre y OOydaloOIIMXCS YMEHHUS OLEHHUBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHHS JUIs
KaKIOr0 YEJIOBEKA;

* popmupoBaHue y O0OyYarOIIMUXCS UEJIOCTHOIO MPEICTaBICHHS O MHUPE U pOJIM XHUMHU B
CO3/IaHUM COBPEMEHHON eCTeCTBEHHO-HAYYHOM KapTHHBI MUPA; YMEHUS OOBSCHITH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEW  JACHUCTBUTEIBHOCTH: IPUPOAHOW, COLMAIBHOW, KYJIBTYPHOM,
TEXHUUYECKOH Cpefibl, — HUCIOIb3Ys ISl 3TOr0 XUMUYECKUE 3HAHUS;

* pa3BUTHE y OOYYalOIUXCs yMEHHUI pa3nuuyaTh (AaKThl M OILEHKH, CPaBHHUBATH OLIEHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSAMH OLICHOK U CBA3b KPUTEPUEB C ONPEICIICHHON CUCTEMON
LIEHHOCTEH, POpPMYIUpOBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

* IpUOOpETeHHE OOYYAIONIUMHUCS OMbITa Pa3HOOOPA3HOW  JEATEIBLHOCTH, TIO3HAHUA |
CaMOIIO3HAHUs; KIIIOUEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAIBHOE 3HAUYECHHUE IJI PA3IUYHBIX
BUJIOB JICATEIBHOCTH (HABBIKOB pEIIEHUs NPOOJeM, NMPUHITUSA PEIIeHHH, MMOMCKA, aHaIu3a U



00paboTku MH(OPMAIH, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUN, COTPYIHUYECTBA,
0e301acHOro 00palIeHus ¢ BEUIECTBAMH B IIOBCEHEBHOM KU3HN).

BoinyckHMK, OCBOMBIIMH  00pa3oBaTelbHYIO  [porpammy, JOJDKEH  o0jajnarh
CIEYIOMUMH 00IKMMH KomneTeHIusaMHu (nanee - OK):
OK 1. [ToHnMaTh CyIIHOCTh U COLUAIIBHYIO 3HAYMMOCTH Oyaymiei npodeccuu, mposBIATh K Hel
YCTONYUBBIA UHTEPEC.
OK 2. OpraHu3oBbIBaTb COOCTBEHHYIO [ESTENBHOCTh, MCXOAS M3 LEIH U CIOCO0OB ee
JOCTHKEHUS, ONIPEJICTICHHBIX PYKOBOAUTEIIEM.
OK 3. AHanm3upoBarh pabodyl0 CUTYaIMIO, OCYIIECTBISTh TEKYIIUH M MTOTOBBI KOHTPOIIb,
OLICHKY U KOPPEKIHI0 COOCTBEHHOU MeATeIbHOCTH, HECTH OTBETCTBEHHOCTH 3a PE3YJbTaThbl
cBOEH pabOTHI.
OK 4. OcymecTBisaTe moucK HHpOpManuu, HeoOXoaumMoun miisi 3(H(PEKTUBHOTO BBHIMOTHEHUS
pohecCHOHANIBHBIX 3a/1au.
OK 5. Ucnonb3oBath HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B MPOGECCHOHATBHON
JeSITENIbHOCTH.
OK 6. PabGotats B koMaHze, 3¢ HeKTUBHO 001IaThCs ¢ KOJUIEraMU, PYKOBOJACTBOM, KIHEHTAMHU.
OK 7. HcnonHsATh BOMHCKYIO OOS3aHHOCTh, B TOM YMCJIE C NPUMEHEHHEM IOJIyYE€HHBIX
po()eCCHOHANIBHBIX 3HAHUM (IS FOHOIIICH).

JIMYHOCTHBIE Pe3yJabTAThI Kon
peanu3anuu NporpaMMbl BOCIIUTAHUS JIMYHOCTHBI
(Oeckpunmopbwi) X
pe3yJibTaTo
B
peaau3zauuu
NMpPorpamMmbl
BOCHUTAHU
l

Oco3Hatomuii NpPUOPUTETHYIO I[EHHOCTh JIMYHOCTH YEJIOBEKa; yBa)KaroLIUM
COOCTBEHHYIO U UY)KYI0 YHHUKJIBHOCTb B Pa3IMUYHBIX CUTYaIUsIX, BO BceX Gopmax U JIP 7
BUJIAX €S TEIbHOCTH.

Cobmroparonuii ¥ nponarasAMpyOUIUA MpaBuiia 3J0pOBOTro U 0e3omacHoro odpasza
KHU3HHM, CIOpPTa; MPEAYyNpPEeXIaroui J1M00 NPEeoJoieBaAOIUI 3aBUCUMOCTH OT
asikorosist, Tabaka, TICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UIp U T.H. CoxpaHsromui JIP 9
MICUXOJIOTHYECKYI0 YCTOMYMBOCT B CUTYaTUBHO-CIOKHBIX WJIM CTPEMUTEIBHO
MEHSIFOIUXCS CUTYalUsIX

3a00TAIUiACS 0 3alUTe OKPYXKAFOIIEH Cpebl, COOCTBEHHON M Uy»KOM 0€301acHOCTH,

. JIP 10
B TOM 4HCIIE IIUPPOBOH

[IposiBasiromuidc  yBaKe€HHUE K DCTETHMUECKUM IIEHHOCTSM, OOJIaJaroniuii OCHOBAMH

. JIP 11
ACTETUYECKOM KYJIbTYpBI

JIn4YHOCTHBIE pe3yabTaThl
peaju3aluy NporpaMMbl BOCIIUTAHMS, ONIpeJe/ieHHbIe 0TPacjeBbIMU TPeOOBAHUAMHU
K /IJIOBBIM KayecTBAM JHYHOCTH

HpOHBJ’IHIOH.[PIfI CO3HATCIIbHOC OTHOIICHHNEC K HCTIPEPBIBHOMY 06pa30BaHmo KakKk

. . . JIP14
YCJIOBUIO YCIICIITHOU HpO(pCCCI/IOHaJ'IBHOI/I )51 06I_I_ICCTBCHHOI/I ACATCIIBHOCTH

[TposiBnsito1uil TpaXkIaHCKOE OTHOIIEHUE K MPOPECCHOHANBHON AEITeThHOCTH KaK K
BO3MOXKHOCTH JINYHOT'O YYaCTHs B PEIIEHUH OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, JIP15
00IIeHaMOHATIBHBIX TTPOOIEM

[TprHUMarONIMii OCHOBBI IKOJOTHYECKON KYJIbTYPhI, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIIUICHUS, TPUMEHSFOILIMI ONBIT

. . . JIP 16
HKOJIOTUYECKU OPHEHTUPOBAHHOMN peIeKCHBHO-0LIEHOYHON U MPaKTHYECKON

ACATCIIBHOCTH B JXU3HCHHBIX CUTYAIIUAX U HpO(i)eCCI/IOHaJIBHOP'I ACATCIIbHOCTHU




JInuHOCTHBIE Pe3yJabTaThI
peaju3anuu NPorpaMMbl BOCIUTAHUS, ONIPpedeJIeHHbIe KIIYeBbIMH PAa00TOIATEIAMH
(TIpu HATTUYIKIN)

[TposiBsIONINil BRICOKYIO OTBETCTBEHHOCTh M COOCTBEHHYIO HHUITUATHUBY | JIP 22

JIn4HOCTHBIE Pe3yJabTaThI
peaju3anuu NPorpaMMbl BOCIUTAHMS, ONIpedeIeHHbIe CYy0beKTaMu
00pa3oBaTeJILHOIO Npoiecca (Mpy HAJTUINH)

OO6Jiagaromuii MOTHBAIMEH K cCaMOOOPA30BAHHIO M PA3BUTHIO | JIP 24

5. Conepxanune y4eOHOM M CHUIINHbBI

EcrecTBeHO-HayuHBIH PO IPOPECCHOHATBHOTO 00pa30BaHUs

Bsenenue

Hayunble MeTOIBbI NO3HAHUS BEILIECTB U XMUMHUYECKUX sABJIEHUH. Ponp skcnepuMeHTa H
TEOpUU B XUMHUHU. 3Haue€HUE XUMHUM npu ocBoeHuH npodeccuii CIIO ectecTBEHHO-HAYYHOIO
npoduist mpodheccuoHaILHOTO 00pa30BaHMS.

1. Oprannyeckasi XuMHusl

1.1. Ilpeomem opeanuueckoul Xumuu.

Teopusi cmpoenus opeanudeckux coeoOuHeHuti

IIpeamer opranmueckoit xumum. [loHsTue 00 OpraHM4eckoM BeLIECTBE U
oprannyeckord xuMuu. Kparkuil o4epk MCTOpHM pa3BUTHs OPraHUYECKOM Xumuu. Buranmsm u
ero kpymenue. OcoOEHHOCTH CTPOEHUsI OpraHuuYecKux coeauHeHuil. Kpyrosopor yrieposaa B
IIPUPOJE.

Teopusi crpoennss opranmyeckux coenmHennii A. M. Byraeposa. Ilpeanoceuiku
co3fgaHust Teopun ctpoeHus. OCHOBHbIE MOJNOXKEHUsI Teopuu crtpoeHuss A. M. byrtneposa.
XUMHUECKOE CTPOCHHME U CBOWCTBA opraHuueckux pemiecT. ITonarue 06 uzomepun. CrnocoOsl
OTOOpaXeHHsSI CTPOEHUsT MOJIEKYJbI (hopmyibl, Moaenu). 3Hadenue teopun A. M. Bytieposa
JUIsl pa3BUTHS OPraHUYECKON XUMUU U XUMUYECKUX ITPOTHO30B.

Ctpoenue aroma yriepoja. DJIEKTPOHHOE OO0JaKo U opOuTanmb, S- U p-OopOUTAIH.
OJEeKTpOHHbIE M D3JEKTpPOHHO-Tpaduyeckre QGOopMysibl aroma yriepoja B OCHOBHOM H
BO30YKIEHHOM cOCTOsAHUAX. KoBajeHTHas XuMudeckas CBsI3b U €€ KJIacCU(PHUKAIUS [0 Coco0y
nepekpbiBaHus opOuTaneit (o- u m-cBa3u). Ilonstue rubpuauzanmu. PasnuyHble THIBI
rudpuau3a U popMa aTOMHBIX OpOuTaliel, B3AUMHOE OTTaJIKMBaHUE THOPUIHBIX OpOUTaei
U UX PacloJOXKEHUE B NPOCTPAHCTBE B COOTBETCTBUM C MHMHMMYMOM DJHepruu. l'eomerpus
MOJIEKYJI BEILIECTB, 00pa30BaHHBIX aTOMAMHU YIJIEPO/a B Pa3IMUHbIX COCTOSHUSAX THOPUIN3AIIH.

Knaccupuxauuss opranuyeckux coeguHenmii. Kiaccudukanus opraHudeckux
BEIIECTB B 3aBHUCHUMOCTH OT CTPO€HHUS yriaepoaHoi uenu. [oHsTHe QyHKIMOHATBHON TPYIMIIHL.
Knaccugukarus opraHMueckuX BEIIECTB 110 TUITY (PYHKIIMOHAILHOW TPYIIIHL.

OCHOBBI HOMEHKJIATYPbl OPraHU4YeCcKHX BellecTB. TpHUBHAbHbIE HA3BAHUS.
PannonanbHas HOMeHKIIaTypa Kak npenmectseHHuna HoMeHkiaaTypsl [UPAC. Homenkiatypa
IUPAC: npunuunel oOpa3oBaHMs Ha3BaHUM, CTApUIMHCTBO (PYHKIMOHAJIBHBIX TPYMM, HX
o0o3HaueHue B npepukcax u cyppukcax Ha3BaHUH OPraHNYECKUX BEIECTB.

Tunel XUuMHYECKHX CBfI3eil B OPraHUYeCKMX COCAUHEHHMSX U CIOCOObI MX pa3pbiBa.
Knaccugukainuss KOBaJEHTHBIX CBS3€M MO AIIEKTPOOTPHULIATEILHOCTH CBSI3aHHBIX aTOMOB,
croco0y mepeKkpblBaHUs OpOUTanei, KpaTHOCTH, MeXaHu3My oOpa3oBaHus. CBsi3b NPUPOIbI
XUMHUYECKOH CBA3M C THUIIOM KPUCTAUIMYECKOH pEIIeTKH BemecTBa M €ro (U3NYeCKUMHU
cBOMCTBaMH. Pa3pplB XMMHYECKOH CBSI3M KaK MpOIECC, OOpaTHBIH €€ 00pa3oBaHMIO.
['oMONIUTHYECKUH U TeTePONUTUUYECKUN Pa3pbIBBl CBSA3EH, MX COMOCTAaBIEHHE C OOMEHHBIM U
JIOHOPHO-aKLENTOPHbIM MeXaHu3MaMu HX oOpa3oBaHus. I[loHsTHe cBOOOIHOrO panukania,
HYKJICO(DUIBHON U MEKTPOPUIBHOM YaCTUIIBI.

Knaccupukauusa peakuuidi B opranudeckoit xumuu. [ToHsTHE O THIIAX U MEXaHU3MaX
peakuuii B opranuyeckod xumuu. CyOctpar u pearenT. Knaccudukanums peaxmuii mo
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U3MEHEHHI0O B  CTPYKType cyOcTtpara (IIpHCOEIMHEHHE, OTIICIUICHHE, 3aMelIeHHE,
u30Mepu3alysl) U TUIYy peareHTa (paaukaibHble, HyKJIeopHIbHbIE, AMeKTpodmibHbIe). Peakuun
npucoenurenuss (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE), uzomepusaium.
Pa3HoBUAHOCTH peakiMil Ka)a0ro TUIA: THAPUPOBAHUE U JETUAPUPOBAHUE, TAIOTEHUPOBAHUE U
JIEraJOreHUpOBaHUE, rupaTanus u Jeruaparanus, I'MJIPOTaJIOT€HUPOBAHNE u
JErupOraIOTeHUPOBAHNE,  IMOJIMMEPHU3alUs U MOJUKOHJEHCALMUs,  NEeperpynmnupoBKa.
Oco0eHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI B OPTraHUYECKON XUMUH.

CoBpeMeHHbIE NPEACTABJICHUS 0 XUHMHYECKOM CTPOCHUM OPraHUYeCKHMX BellecTB.
OcHoBHblE HampaBieHUs pa3BUTHs Teopun cTpoeHuss A. M. byrnepoa. M3omepus
OpraHMYEeCKUX BellecTB U €€ BUAbl. CTPYKTypHas H30MEpHUs: MEXKJIaccoBas, YIJIEpPOJIHOIO
CKelera, NOJOXEHHUS KpaTHOW CBs3M W (pyHKIMOHanbHOW Tpynnbsl. [IpocTpaHcTBeHHas
WU30MEpHUs: TreoMeTpuuYeckas M onTudeckas. lloHsATME  acMMMETpHYECKOro  LIEHTpa.
buonornueckoe 3HayeHME ONTHYECKOW M30MEpUU. B3anMHOE BIMsSHHE aTOMOB B MOJEKYyJax
OpPraHMYECKUX BEIIECTB. DJIEKTPOHHBIE 3((HEKTHl aTOMOB M aTOMHBIX T'PYII B OPraHMYECKUX
MoJiekynax. MHaykunoHHbId 3((EKT, MOJOKUTEIBHBIA U OTPUIATECIILHBIN, €r0 OCOOCHHOCTH.
Me3zomepHnbliit 3G ekt (3 dexT conpsbkeHus ), ero 0COOCHHOCTH.

Jemoncmpayuu

Konnekunu opranndyeckux BemecTB (B TOM 4YHCIE JIEKAPCTBEHHBIX MPENapaTos,
KpacuTesnei), MaTepuajioB (IPUPOJHBIX U CUHTETUYECKMX Kay4dyKOB, IJIACTMAcC M BOJIOKOH) U
U3JIeHiA U3 HUX (HUTEH, TKaHe!, OTJEIIOYHBIX MAaTEPHUAJIOB).

Mopenu monexkyn CHg, CoHy, CoHa, CeHg, CH3OH — mapocTtepikHeBbie 1 00BEMHBIE.

Monenu oTTalKuBaHus THOPUIHBIX OpOUTANIEH C TOMOIIBIO BO3AYIIHBIX HIAPOB.

B3aumopeiictBue HaTpusi ¢ 3TAHOJIOM M OTCYTCTBUE B3aUMOJEHUCTBUS C JUATHIIOBBIM
aupom.

OnbIThI, MOATBEPKAAIONINE HATMYNE (PYHKIIMOHAIBHBIX IPYIN Y COEUHEHUH pa3InuHbIX
KJIaCCOB.

Jlabopamopnuwiii onvim

N3roroBnenne Moaeneil MOJIEKyYJ - IPEICTAaBUTENEH PA3IMUHBIX KJIACCOB OPTaHUYECKUX
COCTUHEHUH.

Ilpakmuueckue 3anamus.

OO6HapyxeHue yriaepoja u BOAOPO/ia B OPraHMUECKOM COEIMHEHHUH.

Oo6napy>xenue rajgoreHoB (mpoba beitnpiTeitna).

1.2. IlpedenvHvie yeneeo0opoovl

I'omoustornueckmii psig ankanos. [Tonsarue 06 yrieBonopoaax. OcoOEHHOCTH CTPOECHHUS
NpeleNbHBIX YIIEBOJOPOAOB. AJIKaHbl Kak IMPEICTaBUTENIN MPEIENbHBIX YIJIEBOJOPO/IOB.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIbl METaHa W JAPYTUX aJKaHOB.
['omonornyeckuit psag U uzoMepus napadpuHoB. HopmanbHoe U pa3BETBICHHOE CTPOEHUE
yraepoaHo# nenu. HoMeHkiaTypa ankaHOB M aJIKWIIBHBIX 3amecTuTeneil. dusndeckue cBoicTBa
aJIKaHOB. AJIKaHBI B IPUPOJIE.

Xumuueckue cBoiicTBa ankaHoB. Peakinu SR-tuma: ranorenuponanue (padorsl H. H.
CemenoBa), HutpoBaHue no KoHoBanmoBy. MexaHM3M peakluu XJOPUPOBAaHUS aJIKaHOB.
Peakuuu nernapupoBaHusi, TOPEHUS], KATAIUTUUYECKOIO OKHCIEHUS aJIKaHOB. KpEKMHT anKkaHOB,
pa3inyHble BUJIbI KPEKUHTa, IPUMEHEHHE B MPOMBINUIEHHOCTH. [Iuponu3 u KoHBepcHsl MeTaHa,
M30MEpPU3ALHS AJIKAHOB.

IIpumenenne u cnocoObl mojaydyeHuss ajakaHoB. OOnacT NPUMEHEHMsS aJIKaHOB.
[TpomblnieHHbIEe cHOCOOBI MONMYYEHUs AaJIKaHOB: IOJNyYEeHHE W3 TNPUPOJHBIX HMCTOYHHKOB,
KpPEKUHT MapaduHOB, MOITYYEHHE CUHTETUYECKOro OeH3MHa, Ta3u(uKanus yris, THAPUPOBaHNE
asnikaHoB. JIabopaTopHbIe CrIOCOOBI OTYYEHU aTKAaHOB: CHHTE3 Biopia, nekapOookcuiupoBanue,
TUAPOIIN3 KapOuaa aTtoMUHHUS.

Huxnoankanel. ['oMoMOTHYECKU psl ¥ HOMEHKIATypa IHKJIOATKAHOB, HUX OOIIas
dopmyna. Ilonsrue o HanpskeHUM 1UKIa. M30Mepus MHUKIOAIKaHOB: MEXKIAcCOBasl,
YIJIEPOJHOTO CKenera, reoMeTpudeckas. [lomydenne u ¢usnyeckue CBOMCTBA IUKIOAIKAHOB.

9



XUMHYEeCKUe CBOMCTBA IUKI0anKaHOB. Crienn(rka CBOWCTB MUKIOATKAHOB C MAJIBIM pa3MepoM
nukia. Peakuy npucoequHeH s U paiiKalbHOTO 3aMEILEHUS.

Jemoncmpayuu

Mogenu MOIeKyl MeTaHa, IpYruxX ajJKaHOB, Pa3JIMYHbIX KOH()OPMAIMI IUKIOreKCcaHa.

PacTBopenue napaduna B 6eH3UHE U HCTIAPEHHE PACTBOPUTEIS U3 CMECH.

IInaBnenue mnapaguHa M e€ro OTHOLIEHHE K BOAE (PacCTBOPUMOCTh, IUIOTHOCTD,
CMauMBaHUE).

Paznenenune cmecu 6€H3MH—BOAA C IOMOUIBIO JICIUTEIbHOW BOPOHKH.

l'openne Metana, mnpomnaH-OyTaHOBOM cMmecH, mapaduHa B YCIOBUSX U30BITKA U
HEJ0CTaTKa KUCIOPOoJa.

B3peIB cMecu MeTaHa ¢ BO3yXOM U XJIOPOM.

BoccranoBneHre OKCHIOB TSKEIbIX METAJIOB ITapahuHOM.

OTHolIeHNEe LUKIIOTeKCaHa K OPOMHOM BOJIE U pacTBOPY IIEpMaHraHaTa KaJjus.

Jlabopamopnvie onvimoi

N3rorosieHue Moaenei MOJIEKYJl AIKaHOB U FAJIONC€HAIKAHOB.

W3zrorosnenune napaMHUPOBaHHOW OyMaru, UCIIbITAHUE €€ CBOWCTB: OTHOIIEHUS K BOJIE
U J)KHpaM.

OOHapy>xeHue BOJbl, CaXkH, YIIIEKUCIIOro ra3a B pOIyKTax FOPeHUs CBEYH.

O3HaKOMJICHHE CO CBOMCTBAMH TBEPJBIX HMapadUHOB: IUIABICHUEM, PACTBOPHUMOCTHIO B
BOJIE M  OPraHUYECKUX  PACTBOPUTENSAX, XUMHMUYECKOM  HMHEPTHOCTbIO  (OTCYTCTBHEM
B3aMMOJEHCTBUS ¢ OPOMHOI BOJOM, pacTBOpaMH IE€pMaHraHaTa Kaius, TMIPOKCHIA HAaTpUs U
CEpHON KUCIIOTHI).

Ilpakmuueckoe 3anamue

[TonyyeHnue MeTaHa U U3y4CHHE €rO CBOMCTB: FOPEHUs, OTHOLIEHUS K OpOMHOM BoJE U
pacTBOpy NepMaHraHaTa Kajus.

1.3. Dmunenogule u ouenoswvie y21e6000p00bl

I'omoniornuecknii psig  ajJKeHOB. OJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbl 3THJIEHA U aJKEeHOB. ['omonornyeckuil psa u obmas gopmyna amkeHoB. M3omepus
STUJIEHOBBIX YIJIEBOAOPOJIOB: MEXKKIACCOBAs, YIJIEPOJHOTO CKEJIEeTa, ITOJIOKEHUs KpaTHOU
cBsi3U, reomerpuueckas. OCOOEHHOCTH HOMEHKJIATYphl STHIIEHOBBIX YIJI€BOJOPOJOB, HA3BaHUS
BAKHEUINNX paguKaloB. PU3NYECKUEe CBONCTBA AJIKEHOB.

XuMHyecKue CBOMCTBA aJIKeHOB. DJIEKTPO(UIBbHBIN XapakTep peakifii, CKIOHHOCTb K
peakuusM NPUCOEIMHEHUS, OKHCIEeHHUs, nonuMepusanuu. [IpaBuno MapkoBHUKOBA U €ro
3JIEKTPOHHOE 000CHOBaHME. Peakluu rajJoreHupoBaHUs, TUAPOTAIOreHUPOBAHUS, THAPATALIUY,
ruapupoBanusa. Mexanusm AE-peakuwmii. Ilonstue o peakumsx nonumepusauuu. ['opeHue
AJIIKEHOB. Peaknum OKuCIEeHNs B MATKUX U KECTKUX ycloBUsX. Peakuus Barnepa u ee 3HaueHue
JUTsl OOHApY>KEHUSI HEMPEEIbHBIX YTIEBOIOPOI0B, OTYyUYEHUS TIIUKOICH.

Ilpumenenne ®  cmoco0bI  MOJMy4YeHHs aJIKeHOB. lcnosb30BaHHME  BBICOKOM
PEaKIMOHHON CIIOCOOHOCTH aJIKEHOB B XMMHUECKON MPOMBILIUIEHHOCTH. [I[puMeHeHne 3TusieHa u
nponuieHa. [IpombllIeHHBIE CIOCOOBI MOMYYEHHs ajJKeHOB. Peakuuu AeruIpupoBaHus
KpEKHHIa ajkeHoB. JlabopaTtopHble ciocoObl MOTY4YeHHsI aJTKEHOB.

Aaxanuenbl. [Tonarue u kimaccuukanusi JAUEHOBBIX YIJIEBOAOPOJIOB IO B3aUMHOMY
pacrojOXKEeHUI0  KpaTHBIX  cBsi3el B Mojekysne. (OCOOEHHOCTH  AJIEKTPOHHOTO U
IIPOCTPAHCTBEHHOTO CTPOEHUS COMNPSIKEHHBIX JUEHOB. IIOHSATHE O T-3JIEKTPOHHON CHUCTEME.
Homenknarypa nueHOBBIX yrieBoJopo/1oB. OCOOEHHOCTH XUMUYECKHUX CBOWCTB CONPSIKEHHBIX
JUEHOB KAk CJIEACTBUE HX DJJIEKTPOHHOIO CTpoeHus. Peaknum 1,4-npucoenuHenus.
[Tomumepuzarus nueHoB. CrocoObl TOJNYYEeHHs] AWEHOBBIX yriaeBoaopoaoB: padoter C. B.
Jlebenera, neruIpupoBaHue aIKaHOB.

OcHOBHbIE NOHATHS XHMHMH BBICOKOMOJIEKYJSIPHBIX COeJHMHEHMH (HAa mNpuMepe
NPOAYKTOB NMOJTUMEPU3ALNH AJKEHOB, AJKaJUCHOB U UX IaJOreHNpou3BOIHbIX). MoHOMED,
IIOJIUMEDP, peaKuus MNOJMMEPHU3ALUM, CTENEHb IOJUMEPHU3ALMH, CTPYKTYpPHOE 3BEHO. THIIbI
MOJIMMEPHBIX LIETEN: JMHEMHbIE, pa3BETBICHHbIE, cHIMTHIE. lIoHATHE O CTepeoperyispHbIX

10



nonuMmepax. Iloaumepsl TepMmoIiacTUYHBIE UM TepMopeakTuBHble. [IpencraBieHue o
macTMaccax M syiacromepax. IlonmMaTuineH BBICOKOIO M HM3KOrO JaBJEHUS, €r0 CBOWCTBA U
npuMmeHenue. Karanusaropsl Liurnepa - Harra. [lonmnponuien, ero npuMeHeHue U

cBoiictBa. ['anmorencopepxamue mnonuMepbl:  TediaoH, mnonuBHUHMIXJIOpUA.  Kayuyku
HATypalbHbIN U cuHTeTHYecKue. ComonumMeps! (OyTaaueHCTHPOIbHBIN KayuyK). Bynkanuzanus
KaydyKa, pe3uHa 1 300HUT.

Jemoncmpayuu

Mopenu MONeKyI CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX U30MEPOB AJIKEHOB U AJIKAJUEHOB.

Komnexnus «Kaydyk u pesuHay.

Jenonumepunsanuss kaydyka. CrynieHue MIEYHOIO COKAa KaydyyKOHOCOB, MOJIOYas,
0JlyBaHYHMKOB, (PUKYCA).

Jlabopamopuusie onvimot

OO0HapykeHue HeNnpeaebHbIX COEIUHEHUI B KEPOCUHE, CKUITUAPE.

O3zHakoMJIeHHE ¢ 00pa3amMy MOJIUATUIICHA U TOTUIIPOIIICHA.

PacrioznaBanue 00pas31oB ajJKaHOB U aJIKEHOB.

Ilpakmuueckue 3anamusn

[Tonydyenue sTuneHa aeruapaTalneit STUIOBOrO CIIUPTA.

BiaumopeiicTBue sTusieHa ¢ 6poMHON BOIOM, paCTBOPOM MepMaHraHaTa KaJus.

CpaBHeHHE IUIaMEHU JTUJIEHA C IJJaAMEHEM IMpEeAENbHBIX YIJIEBOJOPOJIOB (MeTaHa,
npornaH-OyTaHOBOI cMecH).

1.4. Ayemunenosvie yen1e6000poobl

I'omosiornyeckuii psig  AJKHHOB. OJEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE
aleTWIeHa W JpYyr'uX aiKuHOB. [omojormueckuil psan u odwas GopMmyna ajJKUHOB.
HomeHnkiatypa aneTuineHoOBBIX YIIIeBOAOpPOAOB. M3oMepuss MexkiaaccoBasi, YIJIEPOJHOIO
CKeJIeTa, II0JIOXKEHUS KPaTHOM CBS3H.

XuMHyecKHe CBOICTBA M NpPUMeHeHHe AJKHHOB. OCOOCHHOCTH  peakuui
IIPUCOECIMHEHMS TI0 TPOMHOM yriepoxa-yrieponHor cBssu. Peaknusa Kydeposa. IIpasuio
MapkoBHMKOBa NPUMEHUTENBHO K aneTwieHaM. [loaBMKHOCTB aToma BoxopoAa (KUCIIOTHBIE
cBoiicTBa ankuHOB). Okucienue ankuHoB. Peakuus 3enuHckoro. [IpumeHeHHe aneTHIEHOBBIX
yraesonopoaos. ITonmuBuHunanerar.

Mousyuenne ankuuoB. IlonyyeHue aneruiaeHa NHPOJIM30M MeTaHA M KapOWIHBIM
METOJIOM.

Hemoncmpayuu

Mozenu MONeKysbl aETHIEHA U IPYTUX aTKUHOB.

[Tonyyenue ameruneHa u3 KapOWaa KaibIUs, O3HAKOMIICHHE C (PU3UYECKHUMH U
XUMHYECKMMH CBOMCTBAMM allETUIIEHA: PACTBOPUMOCTBIO B BOJE, TOPEHUEM, B3aUMO/IEHCTBUEM
¢ OpoMHO¥ BOIOM, pacCTBOPOM TiepMaHTaHara kanwus, coiasimu Meau (I) u cepedpa.

Jlabopamopuuwiit onvim

N3roroBnenue Moaenei MOJIEKYJ aTKUHOB, UX H30MEPOB.

1.5. Apomamuueckue y2n1e6000poobl

I'omosiornueckuii psig  apeHoB. beH301 Kak IpeAcTaBUTENb AapeHOB. Pas3Butue
npeicTaBieHuid o crpoeHuH OeHzona. CoBpeMEHHBbIE TPEACTaBICHUS OO0 HJIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTpoeHuu Oenzosia. OOpa3oBaHHE apOMaTUYECKOW T-CHCTEMBI. [ omoJoru
OeH30Ma, HMX HOMEHKJIaTypa, obmas ¢opmyna. HomeHknarypa ans Ju3aMeIIeHHBIX
MIPOM3BOJHBIX O€H305a: opmo-, Mema-, napa-pacroyioxeHue 3aMmectuteneil. dusznueckue
CBOICTBa apeHOB.

XuMHnuyeckue cBoiicTBa apeHoB. [Ipumepsl peakumii 37IeKTpOOUIBHOTO 3aMEIICHHUS:
raJlOTCHUPOBAaHUs, AJKUIUpoBaHusa (katanmzatopsl Dpunens—Kpadtca), HHUTpOBaHUS,
cynbpupoBanus. Peakuuu rupupoBaHus W IPUCOEAMHEHUs xjopa K OeHzony. OcobeHHoCTH
XUMHUYECKHX CBOMCTB rOMOJIOTOB OeH301a. B3aumMHOe BIusSHHE aTOMOB Ha MPUMEPE FOMOJIOTOB
apeHoB. OpueHTanus B peakiusix ekTpodunsHoro 3amemenus. Opuentantsl | u 11 pona.
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IIpumenenne u moydeHue apeHoB. [IpupogHble HCTOUHUKH APOMATUYECKUX YIIIEBOJO
poa0B. ApoMaTu3alys aJKaHOB U IIMKJIOAJIKAHOB. AJIKMIIMpOBaHKE OeH30Ia.

Jemoncmpayuu

[HlapoctepkHeBbIe 1 00BEMHBIE MOETN MOJIEKYJ OEH30J1a U €r0 TOMOJIOTOB.

Paznenenne cmecu 6€H301—BO/Ia ¢ TOMOIIBIO ICTUTEIBHON BOPOHKH.

PacTBopsttomiass crnocoOHOCTh O€H30J1a (IKCTPAKIMS OPraHUYECKUX M HEOPraHWYECKHX
BeIIeCTB OEH30JI0M U3 BOJHOTO PacTBOpa Hoja, KpaCHTENEH; paCTBOPEHHUE B OCH30JI€ BEIECTB,
TPYAHOPACTBOPUMBIX B BOJIE (Cepbl, OEH30MHON KUCIIOTHI).

I'openue 6en3oua.

OtHomenue 6eH3o01a K OpOMHOM BOJIE, PACTBOPY IIEpMaHIaHATa KajHsl.

[Tonyyenue HUTpOOEH30IA.

O3HakomiieHHEe ¢ (U3MUECKUMH CBOWCTBAMM apOMATHYECKHUX YIJIEBOJAOPOIOB C
UCIoJIb30BaHueM pacTtBoputess «ConbBeHT». M3roToBiieHHE M HCHOJIb30BaHUE IPOCTEHILEro
npudopa st xpoMarorpadum.

[Toydaenne OeH301a JCKaApOOKCHIIMPOBAHHEM OCH30WMHON KHCIOTHL. [lonydeHue wu
paccioeHue 3MyJiabcuu OeH3ona ¢ Bojgoi. OTHoueHue OeH3oja K OpOMHOM BOAE U PacTBOPY
IepMaHraHaTa KaJjus.

1.6. I[IpupooHvie ucmouHuKu y21e8000p00o08

Hedr1h. Haxoxnenwme B mpupone, coctaB ©  (PU3NYECKHE CBOWCTBA HEPTH.
TonnuBHORHepreTuueckoe  3HaueHue HepTu. IIpombinuieHHas  nepepaboTka  HEPTH.
Pextudukanus HedTH, OCHOBHBIE (QpaKkUWU €€ pa3leNeHusi, UX HCIOoJb30BaHWE. Bropuunas
nepepaboTka HedrenpoaykToB. PekTudukanns ma3yra npu yMEHbIIEHHOM JAaBieHUd. KpekuHr
HedTenpoaykToB. Pasnuuneie Buabl kpekunra, padotsl B. I'.IllyxoBa. 3omepuzamus amkaHOB.
AJNKWINpOBaHUE HENpPEIeNbHbIX YIiIeBoaopoJoB. Pucdopmunr nedrenpoaykros. KauectBo
aBTOMOOMIJIBHOTO TOIIMBa. OKTaHOBOE YHCIIO.

IIpuponubiii 1 nonmyTHbl HedTsiHOM rasbl. CpaBHEHHE cOCTaBa INPUPOIHOIO H
MOIMYTHOTO ra30B, UX MPAKTHYECKOE UCII0Ib30BaHUE.

Kamennbiii yroiab. OCHOBHBIE HaIpaBJIEHUS MCIOJIb30BAaHUS KAaMEHHOIO  YIUIA.
KokcoBanue kaMeHHOTO yriisi, BaKHEHIINE MPOAYKThI 3TOTO Mpoliecca: KOKC, KAMEHHOYT OJIbHast
cMojla, HaacMmonbHass Boaa. CoenuHEHMs, BBLIEISIEMbIE W3 KaMEHHOYIOJBHOM CMOJIBL.
[TponykTsl, moOdy4yaeMmble W3 HAJICMOJBHOM BOJBI. OKOJOIMYECKHE acCHEeKThl JI0ObIUH,
nepepadOTKU U UCIIOJIB30BAHUS TOPIOUUX UCKOTIAEMbIX.

Hemoncmpayuu

Komnexkuust «lIpupoHbpie HCTOUHUKH YTIIEBOJOPOIOBY.

CpaBHeHue NnpoleccoB TopeHns HeTH U PUPOJHOIO rasa.

O6pa3oBanue HEPTAHOM IIIEHKH HA TTIOBEPXHOCTH BOJIBI.

Karanutnueckuii kpekuHr napapuHa (UM KEpOCUHA).

Jlabopamopnwie onvimol

Onpenenenre HaITUYUS HETPEAEbHBIX YIIIEBOJOPOIOB B OCH3MHE U KEPOCHHE.

PacTBOpHMOCTb pa3nuyHbIX HEPTENPOIYKTOB (OCH3MHA, KEPOCHHA, AU3EITBHOIO TOILINBA,
BaseNuHa, napapuHa) Ipyr B Ipyre.

1.7. I'uopoxcunvhvie coeOuneHus

Crpoenne u kiaaccupukanus cnuproB. Kiaccupukauuss cnupToB Mo TUIY
YIIEBOJOPOAHOIO PAIMKaJIa, YACITY THAPOKCUIIBHBIX TPYII U TUILy aTOMa YIJIEpoAa, CBA3aHHOTO
C THAPOKCHUJIBHOM TPYHIOW. ODJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE TUAPOKCHIBHON
rpynmnsl. BiusHue cTpoeHuss cnupToB Ha UX (uU3MYecKHe CBoWcTBA. MeXMoeKynspHas
BOZOPOJHAs CBA3b. | 'OMOJIOTMYECKHM PN NMPENEIbHBIX ONHOATOMHBIX cUpTOB. M3oMepus n
HOMEHKJIaTypa aJIKaHOJIOB, UX 001mas (hopmyIa.

XuMHYeCKHe CBOICTBAa aJKAHOJIOB. PeaknWoHHas CIOCOOHOCTh TMPEIeTbHBIX
OJIHOAaTOMHBIX  CcOMpTOB. (CpaBHEHHE KUCJIOTHO-OCHOBHBIX CBOMCTB OpPraHHYECKUX U
HEOPTraHWYECKUX COeMUWHEHUH, coaepkammux OH-rpynmy: KUCIOT, OoCHOBaHUH, aM(OTEepHBIX
coequHEeHU (Bonbl, cnupTOB). Peakiuu, MOATBEPKAAIOIINE KHUCIOTHBIE CBOWCTBA CIHUPTOB.
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Peakuuu 3ameleHuss TMAPOKCHIBHOM TIpymnmbl. MeXMoneKymspHas Aeruaparanus CIHPTOB,
ycloBUsL 00pa3oBaHUsl MPOCTHIX 3PUpoB. CioxHbIE 3(PUPH HEOPraHMUYECKUX M OPraHUYECKHX
KHCJIOT, peakuuu dtepudurannu. OKUCICHUE U OKUCIUTENFHOE AETHIPHUPOBAHUE CIIUPTOB.

Cnoco0bl mojsydyenusi cnmupToB. ['Maposv3 rajoreHajkaHoB. ['Wiaparanus ajakeHOB,
yCJIOBHS €€ MpoBeeHus. BoccTaHoBieHne KapOOHMIBHBIX COCIMHEHUN.

OT1aesbHBIE IPEACTABUTENH AJTKAHOJI0B. MeTaHOoJ1, €ro IPOMBIIUIEHHOE NOJIYYeHHUE U
NpUMEHEHHE B MPOMBIIUIEHHOCTH. buonorndyeckoe peiictBue wmeranona. Cnenuduyeckue
CIocoObI OTYyYEHUS 3TUIIOBOTO crupTa. OU3NOI0ornYecKoe AecTBUE ITaHOIA.

MHoroaromuble cnuprthl. M3oMmepus M HOMEHKJIATypa IIPEACTABUTENEH IBYX- H
TPEXaTOMHBIX CHUPTOB. OCOOEHHOCTH XHMHUYECKUX CBOMCTB MHOTOaTOMHBIX CIIMPTOB, HX
KadecTBeHHOEe oOHapyxeHue. OTIeNbHbIe MPEICTABUTENH: YTUIICHIJIMKOIb, TIUIEPUH, CIIOCOOBI
UX MOJyYEHHUs], IPAKTUYECKOE TPUMEHEHNE.
®eHoJs1. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CcTpoeHue (eHona. BzaumHoe BiusHUE
apoOMaTHYECKOr0 KOJIblla M THJPOKCHIBHOM TIpymmbl. XUMHYECKHE CBOWCTBAa (eHoda Kak
(GyHKIMS €ro XUMHYECKOro crpoeHus. bpomupoBaHue ¢eHona (kauecTBEHHas peakuus),
HUTpOBaHUE (MMUKPUHOBAs KHUCIIOTa, €e CBOWMCTBA M mpuMeHeHue). OOpazoBaHUE OKpAIICHHBIX
KomIuiekcoB ¢ noHoM Fe3+. [lpumenenne penona. Ilonydyenue geHona B mpOMBIIUIEHHOCTH.

Hemoncmpayuu

Monenu MoJeKyJ CIUPTOB U (DEHOIIOB.

PacTBOpUMOCTH B BOJIE aJIKAHOJIOB, STHIICHTIIMKOJS, TIIMLEpUHA, (heHoIa.

CpaBHEHHE CKOPOCTH B3aUMOJICHCTBUSI HATPHUS C 3TAHOJOM, IPOIAHOJIOM-2, 2-METHII-
MIPOMAHOJIOM-2, TJINLIEPUHOM.

[Tonyuyenne 6OpomaTaHa U3 TaHoNA.

Britecuenue enosna u3 heHonsiTa HaTpUst YrOJIbHON KUCIOTOM.

Peakmusa penona ¢ popmanpaeruaom.

KayecTBeHHBIE peakiui Ha (EHOII.

3aBUCHUMOCTH pacTBOPUMOCTH (PeHOJIa B BOJE OT TEMIIEPATYPHI.

B3aumoneiicTBre (eHoa ¢ paCTBOPOM ILEIOYH.

Pacrno3naBanue pactBopoB (QeHonsTa HaTpus U kapOoHata Hatpus (OapOorax
BBI/IBIXa€MOT'0 BO3yXa WJIU IEHCTBUE CHIIBHON KUCIIOTHI).

Pacnio3naBaHue BOJIHBIX pacTBOPOB (heHoJIa U IIIUIEpUHA.

Jlabopamopnvie onvimoi

Pextudukanus cmecu 3TaHOI—BOAA.

OOHapy>xeHue BObl B a3€0TPOIHOM CMECH BO/BI U ATUIIOBOTO CITUPTA.

Ilpaxkmuueckue 3anamusn

N3ydyeHne pacTBOPUMOCTH CIIUPTOB B BOJIE.

OxucieHue CupTOB Pa3IMuYHOTO CTPOCHUS XPOMOBOM CMECHIO.

[Tonmyyenue austunosoro 3¢upa. [lonydyenue rauuepara Meau.

1.8. Anvoecuowl u kemoHuvl

I'omosiornueckue Ppsiibl  AJbAerMI0B M KeTOHOB. IloHATHe 0 KapOOHMIBHBIX
COEIMHEHUSX. DIIEKTPOHHOE CTpOeHHE KapOOHWJIbHOM rpymnmbl. M3oMepuss u HOMEHKIaTypa
IBJETUA0B U KeTOHOB. du3nueckue cBoiicTBa KapOOHUIBHBIX COSAMHEHHH.

XyuMHYECKHEe CBOMCTBA AJbLIErHA0B M KETOHOB. PeakiMoHHAsA CIIOCOOHOCTH
KapOOHMJIBHBIX COEAMHEHUH. Peaknuu OKHCIEHMsS allbJeTHA0B, KauyeCTBEHHBIE PEAaKIHUU Ha
anbJeruHyt0 Tpymnmny. Peakiuu nonukoHaeHcanuu: odpazoBaHue (GeHoI0(popManbIeTruIHbIX
CMOJI.

IIpumeHeHune U MoJIy4eHre KApOOHWIbHBIX coeuHeHuii. [[pumMenenne anpaeruaoB u
KETOHOB B OBITY M NPOMBINUIEHHOCTH. AJBJICTUIBI U KETOHBI B Impupoae (3gupHbIE Macia,
depomonnl). IlomyueHne kapOOHMIIBHBIX COEAMHEHHUN OKHCIEHHUEM CIHUPTOB, TUApaTanueit
QJIKUHOB, OKHCJIEHHMEM YIJIEBOAOPOAOB. OTHENbHbIE NPEACTABUTENN AIBJETUI0B M KETOHOB,
crienuudeckue CnocoObl UX MOJYICHHS M CBOMCTRA.

Jemoncmpayuu
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[apocTepkHEBbIE U 00bEMHBIE MOAETH MOJIEKYJI AJIbJETUIOB U KETOHOB.

[TonyyeHnue yKkCyCHOro ajibJieTujia, OKMCICHHE 3TaHOJIA XPOMOBOW CMECHIO.

KauecTBeHHBIE peakIMK Ha aJlbJIETHIHYIO TPYIIITY.

Jlabopamopuusie onvimot

OkwuclieHHe 3TaHoa B 3TaHaJlb PaCKaJICHHON MEJIHOU MPOBOJIOKOM.

[Tonyuenue deHonoPpopMabIECIHIHOTO MOIUMEpPA.

Pacnio3naBanue pactBopa areToHa u GopMaInHa.

Ilpakmuueckue 3anamusn

W3yuenmne BOCCTaHOBHUTEIBHBIX CBOMCTB AJbJETUAOB: PEAKIUS «CEPEOPSHOTO 3epKajiay,
BoccTaHoBjeHue ruapokcuaa meau (I0).

BsaumoneiicTBue phopmanbaeruaa ¢ TuApOCyIbGUTOM HATPHSL.

1.9. Kapbonosvie kuciomol u ux npou3o0Hbvie

I'omosornueckuii psig npeaebHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHCJIOT. [loHATHE O
KapOOHOBBIX KHUCJIOTaX M HMX KiaccHu(UKaius. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
KapOOKCHIIBHOW Tpynmbl. ['OMOJOTHYECKHI psii TpEeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, HX HOMEHKJarypa M u3oMepus. MexKMOJEKYJIApHbIE BOJOPOJHBIE  CBS3U
KapOOKCHIIBHBIX TPYIII, UX BIMSHUE HA (U3NYECKHE CBOWCTBA KAPOOHOBBIX KUCIIOT.

XuMHYeCKHe CBOMCTBA KapOOHOBBIX KHCJIOT. Peakuuu, WUIIOCTPUPYIOLIUE
KHCJIOTHBIE CBOWCTBA M MX CPaBHEHHE CO CBOMCTBaMHU HEOpPraHMYECKHUX KucioT. OOpazoBaHUe
(GYHKIIMOHATIBHBIX MPOU3BOJHBIX KapOOHOBBIX KHUCIOT. Peakuuu stepudukanuu. AHTHUIPUJIBI
KapOOHOBBIX KUCIIOT, HX IOJIy4€HHE U IPUMEHEHHE.

Cnoco0bl moJsryyeHHsi KapOOHOBBIX KHCJI0T. OTaesbHbIC NPEICTABUTEIH M HX
3HaueHue. OO0mmMe crocoObl MOTyYEHUS: OKUCICHUE AJKAHOB, aJIKCHOB, IMEPBUYHBIX CIIUPTOB,
anpIeruioB. BaxkHeiilue mnpeacTaBUTENN KapOOHOBBIX KHCIOT, UX OHOJOTHYEcKas pollb,
cnenuduyeckrue CcrnocoObl TMOJYy4YeHHs, CBOWCTBA M TNPUMEHEHHUE MYpaBbUHOM, YKCYCHOM,
MaJIbMUTUHOBOW M CTEAPUHOBOM; AKPUIIOBOM M METAKPUIOBOM; OJIEMHOBOW, JIMHOJIEBOM H
JIMHOJIEHOBOIL; IIaBeIEBOI; OCH30MHON KUCIIOT.

Caoxnble 3¢pupbl. CTpoeHHEe UM HOMEHKIJIATypa CIIOXKHBIX 3(HUpPOB, MEKKIaccoBas
u3oMepus ¢ KapOOHOBBIMH KucioTaMu. CrocoObl OMyYeHHUs CIOXKHBIX 3(pupoB. OOpaTUMOCTh
peakuuu 3TepuduKanuu U (PakTopbl, BIMAIOLIME Ha CMelleHHe paBHoBecus. OOpazoBaHHe
CIOXHBIX ToamdpupoB. IlomudTunentepedranar. JlaBcan kak NpeacTaBUTENb CHUHTETHUYECKHX
BOJIOKOH. XMMHUYECKHE CBOWCTBA U IPUMEHEHHE CIIOKHBIX 3()UPOB.

Kupsbl. Kupsl kak cioxHble 3pupbl rauieprHa. KapOoHOBbIE KUCIOTHI, BXOJSAIINE B
COCTaB XHUPOB. 3aBHCHUMOCTb KOHCHCTEHLIMM JKUPOB OT HMX COCTaBa. XMUMHYECKHE CBOMCTBA
JKUPOB: THJIPOJIN3, OMBUIEHUE, TUApUpoBaHue. bruonornyeckas poib )KMPOB, UX UCIIOJIb30BAHUE
B OBITY M TPOMBIIIEHHOCTH.

Cosmm kapOoHOBBIX KHCJIOT. Mputa. CriocoObl MONYy4YeHUs COJIeH: B3aMMOJEWUCTBHE
KapOOHOBBIX KHCJIOT C MeTa/lJlaMH, OCHOBHBIMU OKCH/JIaMH, OCHOBAHHUSIMH, COJISIMU; IETOYHOU
TUAPOJIN3 CIOXKHBIX 3(UpOB. XUMHUYECKHE CBONCTBA coyied KapOOHOBBIX KHCIIOT: THAPOIIU3,
peaknuu HoHHOTo oOMeHa. Mbuia, CYIHOCTh MOOLIETo JieiicTBUA. OTHOIIEHNE MbLIa K KECTKOM
Boje. CuHrernmueckue Moromue cpeactsa - CMC (meTepreHTbl), HUX MpeUMYyIIecTBa U
HEJ0CTaTKH.

Hemoncmpayuu

3HAaKOMCTBO C (PU3HMUECKUMH CBOMCTBaMU BayKHEHIINX KAPOOHOBBIX KUCIIOT.

Boszronka 0eH30MHOM KHCIOTHI.

OTHoIIEeHUE pa3IUYHbIX KapOOHOBBIX KUCIIOT K BOJIE.

CpaBuenne pH BOAHBIX pacTBOPOB YKCYCHOHM UM COJSTHOM KHUCJIOT OJIMHAKOBOM
MOJIIPHOCTH.

[TonydeHnne NpUATHO MaXHYIIETO CIOKHOTO 3Pupa.

OTHOIIEHUE CIMBOYHOTO, MOJICOTHEYHOT0, MAITMHHOIO Macel U MaprapuHa K OpoMHOI
BOJIE M pacTBOPY IIE€pMaHraHaTa KaJjus.

Jlabopamopnwie onvimol
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B3auMozeicTtBue pacTBopa YKCYCHOM KHCIOTBI C MarHueM, OKCHJIOM IIMHKA,
ruapokcuaoM xenesa (I1I), pactBopom kapboHaTa Kanus U cTeapaTa Kajius.

O3nakomiieHHEe ¢ 00pa3lamMH CI0XKHBIX A(PHPOB.

OTHoILIEHNE CTIOKHBIX 3PUPOB K BOJIC U OPraHUYECKUM BEIIECTBAM.

BriBeieHue KUPHOTO MATHA C TIOMOLIBIO CIIOXKHOTO 3¢upa.

PacTBOpUMOCTB JKMPOB B BOJIE U OPraHUYECKHX PACTBOPUTEIISAX.

CpaBHeHHME MOIOIIMX CBOMCTB X034icTBEHHOTO Mbl1a U CMC B *KecTKOM BojIE.

Ilpakmuueckue 3anamusn

PacTtBoprMOCTh pa3iauuHbIX KapOOHOBBIX KHCIOT B BOJe. B3ammojelcTBHE YKCYCHOU
KHUCITIOTHI ¢ MeTaiamu. [lonyduenne n30aMuinoBoro 3gpupa yKCyCHOM KUCIIOTHI.

CpaBHEHHE CTENIEHU HEHACHIIIEHHOCTH TBEPAOIO U )KUJKOI0 KUPOB. OMBUIEHHE KHPA.

[lonydyeHne MbUla U HM3yYEHUE €ro CBOMCTB: IMEHOOOPAa30BaHMS, pEaKUUid HOHHOIO
oOMeHa, TUpOoIIH3a, BIICIICHUS! CBOOOHBIX KUPHBIX KHCIIOT.

1.10. Yenesoowl

IMonsitue 06 yraeBonax. Knaccudukanms yriaeBogoB. MoHO-, Tu- M TOJHCAXapUabI,
MPEJICTAaBUTENN KaXJI0W TPYINIbl yriieBogoB. buonoruueckas poib yrieBOAOB, UX 3HAUYCHUE B
YKU3HU YeJIOBEKa U 00ILeCcTBa.

Monocaxapuabl. CTpoeHre U  ONTHYECKas H30MEpHs MOHoOcaxapuaoB. Hx
KJaccu(uKanusl 1Mo YHCIy aToOMOB YIJIEpoAa M MPHpoJie KapOOHWIBHOW Tpymnmbl. DopmyIibl
Ouiepa u Xeyopca sl H300pakeHusi MOJIEKySl MOHocaxapu10B. OTHECEeHHEe MOHOCAXapUIOB K
D- u L-psgy. Baxuelimme mnpeacraBurenr MOHO3. [JIIOKO3a, CTpOEHHME €€ MOJIEKYJIbl U
dusnueckue cBoiicTBa. Tayromepus. XHUMHYECKHE CBOWMCTBAa TJIOKO3bl: pEAKUUU IO
aJbJIETUIHON rpymie («cepeOpsHOro 3epKajay, OKMCIEHUE a30THOM KUCIOTOM, THIPUPOBAHUE).
Peakuuu roko3pl KaKk MHOTOAQTOMHOTO CIIMPTA: B3aWMOJEWCTBHUE TIIOKO3bI C THUAPOKCHUIOM
meau (1) mpu koMHaTHON Temneparype U HarpeBaHuu. Pa3znuuHblie TUIIBI OpOoXKeHUsI (CIUPTOBOE,
MoJoyHOKHcoe). [moko3a B mpuposae. buonmormueckas poiab M HPUMEHEHHE TIIFOKO3BI.
®pykTo3a Kak u3oMmep IIoKo3bl. CpaBHEHHE CTPOCHUS MOJEKYJIbl U XHMHUYECKHUX CBOWCTB
IJII0KO3bI U QpykTOo3bl. DpyKTO3a B MpHUpoJe U ee Ouonorudeckas poib. IlenTossl. Puboza u
ne30Kcupr003a Kak MpeACTaBUTENH aabA0NeHT03. CTpOEHHE MOJIEKYI.

JAucaxapuasl. Crpoenue M CaxapuioB. Croco6 COUJICHEHHUS LUKJIOB.
BoccranaBnuBaromye W HEBOCCTAaHABJIMBAIOIIME CBOICTBA JUCaxapua0B KakK CJEICTBHE
cousieHeHus 1ukia. CTpoeHue M XMMHUYECKHE CBOMCTBA caxapo3bl. TeXHOJOTHMYECKHE OCHOBBI
IIPOM3BOJICTBA caxapo3bl. JIakTo3a 1 ManbTO3a KaKk M30MEPHI Caxapo3bl.

Hoaucaxapuasl. OOmiee crpoeHue mnoaucaxapuaoB. CTpoeHHE MOJIEKYJIbl Kpaxmaa,
aMWJIo3a U aMMJIONEKTHH. PU3nMYecKue CBOMCTBA KpaxMaya, €ro HaxoXXKICHHE B IpPHUpPOJAE U
O6uonornyeckas poib. I'ukoreH. XumMuueckue cBoiicTBa kpaxmana. CTpoeHHE 3JIeMEHTapHOTO
3BeHa UEJUTION03bl. BnMsHME CTpoeHHs MOJIMMEpPHOW Lenu Ha (PU3NYECKHe U XUMHUYECKHe
CBOWCTBAa IE/UIIONIO3bl.  ['Maponu3  HemToio3bl, o0pa3oBaHHME CIOXKHBIX  3(QUPOB €
HEOPraHMYECKUMU U OpraHMYecKUMHU KuciaoTaMu. [loHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX:
alleTaTHOM IIenKe, BUCKo3e. HaxoxkaeHue B mpupoae W OHOJOrHYecKas poJib IEITIOJIO3BL.
CpaBHeHuE CBOWCTB Kpaxmasia U LEJUTI0JIO3bI.

Jemoncmpayuu

OO6pa3s1isl yriIeBOIOB U U3ICTNI U3 HUX.

[Tonyuyenue caxapara KaJbLIMs U BBIIEJIEHUE CaXapO3bl U3 PaCTBOpA caxapara KalabIusl.

B3anmozeiicTBre TIII0K03bI ¢ YKCHHCEPHUCTOM KHUCIOTOM.

OTtHoleHne pacTBOPOB caxaposbl U ManbTo3bl K Cu(OH)2 npu HarpeBaHum.

O3zHakoMJyIeHHe ¢ (PU3UYECKUMHU CBOMCTBAMM Kpaxmalia U LIeJUTIOJIO3bI.

Halyxanwe 1euiono3sl 1 Kpaxmasa B BOJIE.

[Tonydenue TpUHUTpATA UEIITIOIO3BI.

Konnekuust BOIOKOH.

Jlabopamopuuvie onvimot

O3zHakoMJIeHHE ¢ (PU3HMUECKUMU CBOMCTBAMH TIIFOKO3bI (aNTeUHasi yIaKOBKa, TAOJIETKH).
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KucnotHslil ruiponns caxaposbl.

3HaKOMCTBO C 00pa3liaMH MOJIUCaAXapUIOB.

OOHapyxeHue Kpaxmajia ¢ MOMOIIBIO KaueCTBEHHOM peakiuu B Mene, xjiebe, iorypre,
MaprapvuHe, MakapOHHBIX U3JENNAX, KPYyIax.

IlIpakmuueckue 3anamusn

Peakuust «cepeOpsiHOrO 3epkajay IIIoK03bl. B3aumMoaeicTBIE TIII0KO3bI C THAPOKCUIOM
meau (I1) npu pa3nuyHbIX TeMiepaTypax.

JleiicTBre aMMUAYHOIO PacTBOpa OKCHIa cepedpa Ha caxaposy.

OOHapy>keHue JIaKTO3bl B MOJIOKe. JleiicTBHe ioa Ha Kpaxmal.

1.11. Amunbsl, amunokuciomel, 6eaxu

Kaaccuduxanus u uzomepusi amunoB. [lonstue 06 amunax. [lepBuynble, BTOpHYHBIC
U TpeTHuHble aMHHBbI. Kiaccudukanus aMMHOB [0 TUIY YIJIEBOAOPOJHOTO pajauKalia U YHCITY
aMuUHOTpynn B Mouiekyine. ['omomormyeckue psabl MpPEeNbHbIX — alUu(PaTUYECKUX U
apOMAaTHYECKUX AMUHOB, U30MEPHUSI 1 HOMEHKIIATYpA.

XHMHYeCcKHe CBOHCTBA aMUHOB. AMHMHBI KaK OpraHU4E€CKHE OCHOBAHUS, UX CPABHEHUE
C aMMHMAaKOM U JPYTMMH HEOPraHWYECKHMMH OCHOBaHUSIMU. CpaBHEHHME XMMHMUYECKHX CBOWCTB
anudaTuyecKux M apoMaTudyeckux amMuHoB. OOpa3zoBaHHE aMUA0B. AHUIMHOBBIE KPACHUTENH.
[lonsiTHE O CUHTETHYECKUX BOJIOKHAX. [TonMamMuipl M moJMaMuIHbIE CHHTETUYECKUE BOJIOKHA.

IIpumenenne u moaydenue ammHoB. [lomyuenue amunoB. PaGorst H. H. 3ununa.
AMuHOKHCJI0THI. [loHsATHE 00 aMMHOKHCIOTaX, UX Kiaccudukamus u cTpoeHue. OnTudeckas
M30MEpPUS  O-aMHUHOKHCIOT. HoMeHkiiarypa aMHHOKHCIOT. JIBOWCTBEHHOCTh KHCIIOTHO-
OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ NpUYMHbL. bumnosssipHbie MOHBL. Peakiuu KOHEHCALMH.
[lentunnas cBa3b. CHHTETMYECKHE BOJOKHA: KalpoH, 5HaHT. Kiaccudukanus BOJOKOH.
[TonmyueHne aMHUHOKHCIIOT, WX TNpUMEHEeHuEe U Ouonoruueckas ¢yHkuus. benku. benku kak
IpUpoHbIe nonuMepsl. [lepBruHas, BTOpu4Has, TpeTUYHasi U YeTBEPTUYHASI CTPYKTYpPbI OEIIKOB.
OuOpUILIApHBIE U TI00YIsIpHbIE OeNKU. XMMHUYECKHE CBOWCTBA OEIKOB: TOpEHHE, JeHaTypalus,
TU/IPOJIN3, Ka4eCTBEHHbIE (I[BETHBIE) peakunu. bruonornueckne QyHKIMKM OENKOB, UX 3HaYCHHE.
benku kak komrnoHeHT nuuy. [Ipodiaema 6eIKOBOrO ToJI01aHUs U TyTH €€ PELIeHHUS.

Hemoncmpayuu

@u3nyecKue CBONCTBA METHJIAMUHA: arperaTHOE COCTOSIHUE, LIBET, 3alax, OTHOLIEHUE K
BoJie. ['opeHne meTuiamMmuHa.

B3aumoaeicTBue aHuIMHA U METUIIAMHUHA C BOJIOM U KMCIIOTAMHU.

OxpaimvBaHye TKaHel aHWJIMHOBBIMU KPAaCUTEIISIMHU.

OOHapyxeHue (pyHKIIMOHAIBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIIOT.

Helrpanuzanus menoun aMUHOKHCIIOTOM.

Heirpanm3zanus KMCI0Tbl aMHUHOKHUCIOTOM.

PactBopenue u ocaxxieHrue OEIKOB.

Jlabopamopnwie onvimol

N3rotoBneHune mapocTepKHEBBIX U 00BEMHBIX MOJIENIE M30MEPHBIX aMUHOB.

PacTBOpeHue 6e1KoB B BOJIE M UX KOATYJISALHUS.

Obnapy>xeHue 06enka B KypUHOM SIHIE U MOJIOKE.

IlIpakmuueckue 3anamusn

ObpazoBanue coseil anuanHa. bpomupoBanue aHuInHa.

Oo6pazoBanue coneit runuHa. [lomyuyeHne MeTHOM cou TIIUIKMHA.

Jlenarypanus 6enka. [{BeTHbIe peakiiuu OEIKOB.

1.12. A3omcooepaicawue cemepoyuriuyecKue coeouHeHus.

Hykneunogvie kKucaompl. HyKnenmHOBbIE KHCIOTBI Kak IPUPOJHBIE IOJUMEPHI.
Hyxneoruasl, ux crpoenue, npumepsl. AT® nu AJID, ux B3auMonpeBpalleHUe U pojb 3TOr0
nponecca B npupoze. [lonstue JIHK u PHK. Crpoenne JJHK, ee mepBuuHas u BTOpUYHAA
ctpykrypa. Paborer @. Kpuka u JI. Yorcona. KoMrnemMeHTapHOCTh a30THCTBIX OCHOBAHHI.
Permmmukamust [IHK. Ocob6ennoctu crpoenuss PHK. Tunst PHK u ux Ouonmornueckue GyHKINH.
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[TonsiTrie 0 TpondHOM Koze (komoHe). brocuHTe3 Oenka B )XKUBOU KieTke. | 'eHHass MHXXEHepus 1
ouorexHozorus. TpaHncreHHbIe (POPMBI pACTECHHI U KUBOTHBIX.

Jemoncmpayuu

Monenu MoeKy BaXKHEHITUX FeTePOLIMKIIOB.

Komiekuust reTeporuKiIMyecKux COeAMHEHNH.

JleiicTBre pacTBOpa MUPUANHA HA UHAUKATOP.

B3anMozeincTere nupuauHa ¢ COJIAHON KUCIOTOM.

Mopnens monexkynsl JJHK, nemoHcTpanus mpUHIMIIA KOMIIEMEHTApPHOCTH a30THCTBIX
OCHOBAaHUM.

OO0pa3ubl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (POPM PaCTEHUI U )KUBOTHBIX.

JlexapcTBa U npenapaThl, H3TOTOBJICHHBIE METOIaMU TE€HHOW MH)KEHEPUH U OMOTEXHOJIOTHH.

Jlabopamopuwtii oneim

N3rotoBneHne 0ObEMHBIX U IIAPOCTEPKHEBBIX MOJIEIEH a30TUCTHIX T€TEPOLIMKIIOB.

1.13. Buonozcuuecku akmusHvle COeOUHEHUs

®epMmenTbl. [lonsTie 0 pepmMeHTaX Kak O OMOJIOTMYECKHX KaTajau3aTropax OeIKOBOU
npupoabl. OCOOEHHOCTM CTPOEHHUS M CBOWCTB B CpPaBHEHHMHM C HEOPraHHMYECKUMU
karanu3atopamu. Knaccupukanus pepmerToB. OCOOCHHOCTH CTPOSHUS M CBOHCTB (PEPMEHTOB:
CEJIGKTUBHOCTD U 3PPEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (DEPMEHTOB OT TEMIIEPATYPhI
u pH cpenpl. 3Hauenne GepMEeHTOB B OMOJIOTUU U TPUMEHEHHE B TIPOMBIIIIIICHHOCTH.

Buramunbl. [lonstue o Buramumuax. UMx knaccuduxamus u oGo3Hauenue. Hopma
notpebyeHuss ButaMuHoB. BonopactBopumsle (Ha npumepe ButamuHoB C, rpynmnsl B u P) u
JKUpopacTBopuMble (Ha mpumepe ButamMuHOB A, D u E). ABUTaMUHO3bI, TUIIEPBUTAMUHO3BI U
TUTIOBUTAMUHO3bI, UX MPO(HIaKTHKA.

I'opmonsbl. TloHATHe o0 TOpMOHaX Kak OHOJNOTMYECKHM AaKTHUBHBIX BEIECTBaX,
BBITMOJHSIOUINX SHAOKPUHHYIO PETYISALHUIO KU3HENEATENIbHOCTH opraHu3MoB. Knaccudukanus
TOPMOHOB: CTEPOM[Ibl, MPOU3BOJHBIE AMUHOKHCIOT, MOJMIENTUIHBIE U OEIKOBbIE TOPMOHBI.
OTtpaenpHble MPENCTAaBUTENN: ACTPAAUOJ, TECTOCTEPOH, HHCYJIMH, aapeHaiuH. Jlekapcrsa.
[lonsiTe O nekapcTBaX Kak XUMHUOTEpPANEBTHMYECKUX mpenaparax. Kparkue uctopuyeckue
CBEJCHMSI O BO3HMKHOBEHMM UM pa3BUTUH XHUMHUOTepanuu. ['pynmbl jekapcTB: cCyiabhaMuibl
(cTpenTolua), AaHTUOMOTUKM (MEHULWIUIMH), AHTUINHUPETHKH (aclHUpWH), aHAIBIETUKU
(aHanmpruH). MexaHu3M JeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOEHUE MOJIEKYII,
IPOTHO3UPOBAaHME CBOICTB Ha OCHOBE aHalM3a XMMHUYECKOI'O CTPOEHMSA. AHTHOMOTHUKM, UX
Kjnaccupukanus mo crpoeHuto, ul090 Tumy u cnektpy naeiictBus. besomacHble cnocoObl
MPUMEHEHUS, JIEKapCTBEHHBIE (DOPMBI.

Hemoncmpayuu

CpaBHenue ckopoctu paznoxkeHuss H202 mnon aeiictBueM ¢QepmeHTa Katajasbl U
Heoprannueckux katanuzaropon: KI, FeCl3, MnO2.

OO0pa31bl BATAMHHHBIX MTPETIapaToB.

[TonuBUTaMHUHBI.

Nnmoctpanuu Gororpaduii ;KkMBOTHBIX ¢ pa3iIMUHbIMEA (pOpMaMKu aBUTaAMHUHO30B.

[Inakat ¢ wu300pakeHHEM CTPYKTYpHBIX (GOpMYyNT 3CTpajuoia, TECTOCTEPOHA,
aJpeHaJIuHA.

B3aunmopeiictBue agpenanuna ¢ pactsopom FeCl3.

benkoBas mpupoia HHCYIMHA (LIBETHAS PEAKIIHS HA OCJIKH).

[MnakaTel wim kojmorpamMmbl ¢ GopMylaMHd amuaa Cylb(paHHIOBOM KHUCIOTHI,
TUTHIPO(OTMEBON U JTOKHOU AUTUAPOPOTUEBON KUCTIOT, OCH3UITICHUIIMIUTHHA, TETPAIIUKIINHA,
nedoTrakcuma, acClMpyHa.

Jlabopamopnwie onvimol

HcnpiTanre pacTBOPUMOCTH aJIpeHalIiHa B BOJIE M COJISTHON KUCIIOTE.

OOHapyxeHue acmuprHa B TOTOBOH JIEKapCTBEHHOU (opme.

Ilpakmuueckue 3anamusn

17



OOHnapyxeHue BUTaMHHa A B mojcoidHeyHOM Macie. OOHapyxenue ButamuHa C B
a0510uHOM coke. Omnpenenenue BuTaMuHa D B ppiObeM JKUpe Wi KypuHOM XkenTke. JlelicTBue
aMMJIO3BI CIIFOHBI Ha Kpaxmall. [[elicTBHME NeruaporeHas3bl Ha METWIEHOBBIN CHHMU. JleicTBHe
Karajgaspl Ha IIEPOKCUZ BOAOpOoAd. AHaIW3 JIEKAPCTBEHHBIX IIPENapaToB, IPOU3BOIHBIX
CJIMLIUIIOBON KUCIOTHI. AHAINU3
JIEKapCTBEHHBIX IIPEeNapaToB, IPOU3BOJHBIX #-aMUHO(EHOIIA.

2. O0mas 1 HeoOpraHu4ecKasi XuMusi

2.1. Xumusa — Hayka o eewgecmeax

CoctaB BemecrBa. XuMuuyeckue 3JeMeHTHL. CIocoObl CYIIECTBOBAHUS XHUMHUYECKHX
JJIEMEHTOB: aTOMBI, IIPOCTHIE U CJIOXKHBIE BEIIECTBA. BeniecrBa MOCTOSHHOTO M IEPEMEHHOIO
cocTaBa. 3aKOH ITOCTOSIHCTBA COCTaBa BeLIECTB. BeliecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO
crpoeHus. CrocoObl OTOOpaKEHHsI MOJIEKYJ: MOJIEKYJISpHbIE U CTPYKTYpHbIE (HOPMYJIBI;
[IapOCTEP>KHEBBIE U MaclTaOHbIe MpocTpaHcTBeHHbIE (CTioapTa—Dbpurieda) MoaeIn MOJIEKYII.

H3mepenne BemecrBa. Macca aTOMOB U MOJIEKYJd. ATOMHas €AMHMIIA MAacChl.

OTtHocuTenbHBIE aTOMHAs M MOJEKyJspHass macchl. KonuuecTBO BellecTBa U €IUHUIIBI €r0
WU3MEpEHUS: MOJIb, MMOJIb, KMOJIb. Yncno ABoraznpo. MomsipHas mMacca.
ArperaTHble COCTOSIHMS BellecTBa. TBepjaoe (KpucCTauiMueckoe U aMop(HOE), KUIKOE H
ra3oo0pa3Hoe arperaTHble COCTOSIHUS BEIECTBA. 3aKOH ABOIaJpo U €ro cieAcTBUA. MOJspHbIHA
0o0beM BellecTB B razoo0pazHoOM cOCTOSHUU. OObeIUHEHHBIM T'a30BbIM 3aKOH U ypaBHEHUE
MenneneeBa—Kunaneiipona. Cmecu BemiecTB. Paznuumsa Mexay cMecsIMH M XMMHYECKUMU
coeIMHEHUsIMU. MaccoBasi 1 00beMHas J0JIU KOMIIOHEHTOB CMECH.

Hemoncmpayuu

OnbIThI, HJUTIOCTPUPYIOLINE 3aKOH COXPAHEHHS MACChI BEILIECTB.

Hab6op mozeneit aTOMOB ¥ MOJIEKYII.

HekoTopsie BeniecTBa KOJIM4ECTBOM B 1 MOJIb.

Mogens MosIsipHOTo 00beMa ra3oB.

Ilpakmuueckue 3anamusn

N3roroBnenne Mopenedl MOJEKYJI HEKOTOPBIX OPraHUYeCKUX W HEOPraHWYECKUX
BEIIECTB.

Ounctka  BemiecTB  (QWIBTPOBaHMEM M AUCTWUIANMEed. OuuCTKa  BEIECTB
MIEPEKPUCTATUIN3ALUECH.

2.2. Cmpoenue amoma

ATOM - cJIOKHAs1 YacTHUA. /loKa3arenbCTBa CI0KHOCTH CTPOEHUS aToOMa: KaTOJIHBIE U
PEHTI€HOBCKUE Jy4H, (PoTo3((eKT, painoaKTUBHOCTb, 3ieKTponu3. [lmanerapHas Mopenb
atoma J. Pesepdopna. Ctpoenue aroma no H. bopy. CoBpemeHHbIe NpeACTaBICHUS O CTPOSHUU
atomMa. KoprnyckynspHO-BOJIHOBOM Jyanu3M dacTull MHKpomupa. CocTaB aTOMHOIrO spa.
HyknoHbl: IPOTOHBI M HEWTPOHBI. M30TONBI M HYKIHIBL. YCTOMYMBOCTH SAJEP. DJIEKTPOHHAs
o0onouka atomoB. IloHsTHE 00 AMEKTPOHHONW OpOUTANM M DIEKTPOHHOM obiake. KBaHTOBbIE
Yyuca: TIaBHOE, opOuTanbHOE (MMOOOYHOE), MATHUTHOE U CIUHOBOE. Pacmpenenenne 3JeKTPOHOB
[0 YHEPreTUYEeCKUM YPOBHSAM, MOJYPOBHSAM M OpOUTAIAM B COOTBETCTBUU C TNPHUHIUIIOM
HauMeHbIIel 3Hepruu, npuHuunoM [laynu u npasuiom ['yHaa. DaekTpoHHBIE KOHPUTYpaluu
aTOMOB ~ XHMHYECKUX DJIEMEHTOB. DBajeHTHbIE BO3MOXHOCTH  aTOMOB  XMMHYECKHX
3JIEMEHTOB. DJIEKTPOHHAS KJIACCU(PHUKALINSI XUMUYIECKUX dJIEMEHTOB: S-, P-, d-, f-a11eMeHTHI.

Jemoncmpayuu

dotordhdexr.

Mopenu opOuTaineit pazauyHoi GOpPMBI.

Jlabopamopmubwtii onvim

HaGntoneHne CHEKTpOB MCIYCKAaHUS W TOMVIOMIEHUS COCAMHEHHH XUMHUYECKHX
3JIEMEHTOB C IIOMOIIBIO CIIEKTPOCKOIIA.

2.3. Hepuoouueckuii 3axkon u Ilepuoouueckana cucmema xumuueckux ynemenmos /1.
HU. Menoeneesa
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OTKpbITHE MEePUOANYECKOro 3aKkoHA. [Ipennockiku: HakomIeHHe (HaKTOIOTHIECKOTO
Marepuana, padotel npeamectBeHHUKOB (M. B. JleOGepeitnepa, A. DO. Illankyprya, k. A.
Horonenaca, JI. FO. Meitepa), cbe3n xumukoB B Kapicpys, nuuHoctHble kadectBa /[l .
MenneneeBa. Otkpsitre Jl. . MenaeneeBbiM [leproandeckoro 3akoHa.

Ilepuoanyecknii 3axkoH u crpoeHne aroma. HM3oronbl. COBpEeMEHHOE IMOHSTHE
XUMHYECKOro d2JeMeHTa. 3akoHomepHocTh I. Mosnu. CoBpemeHHas (QopMyIHUpOBKa
Ilepnonnueckoro 3akoHa. Ilepmomguueckas cucrema u crpoeHue aromMa. PU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB Ipymnbl U nepuona. llepuoauyeckoe n3meHeHue
CBOICTB 3JIEMEHTOB: pajuyca aTOMa; YHEPTUU MOHU3ALHH; SJIEKTPOOTPULATEIbHOCTH. [IpuunHbl
M3MEHEHUSI METAUNIMYECKUX U HEMETAUIMUYECKUX CBOMCTB 3JIEMEHTOB B IpyIIaX M IEpUOJaX, B
TOM yHciie Oonpmmx U cBepxOonpimx. 3nauenue Ilepunoanueckoro 3akoHa u Ilepuogmdeckoit
cucteMbl xuMuueckux anemeHToB JI. M. MeHnpneneeBa ais pa3BUTHS HAyKM U IOHUMaHUSA
XAMHYECKOW KapTUHBI MUPA.

Hemoncmpayuu

Paznuunsie BapuanTsl Tabmuiel [leproandeckoit cucTeMpl XUMUYECKUX 37eMeHToB J]. U.
Menneneena.

OO6pa3ibl MPOCTHIX BEIIECTB OKCHUJIOB U THAPOKCcHIOB iemeHToB 11 mepuona.

Jlabopamopuutii oneim

CpaBHeHME CBOMCTB MPOCTHIX BEIIECTB, OKCUJIOB U THAPOKCUI0B emeHToB 1l mepuopa.

2.4. Cmpoenue seutecmea

IlonsiTHe ©0 XHUMHUYecKOHM cBs3M. THIIBI XUMHUYECKHMX CBI3EH: KOBaJICHTHA,
MOHHAas,MeTajuinueckass W BojopoaHass. KoBajeHTHas Xxumuueckas cBs3b. J[Ba MexaHuszma
0o0pa3oBaHMs 3TOM CBA3U: OOMEHHBIH M JOHOPHO-aKUENTOpHbIA. OCHOBHBIE MapaMeTpbl 3TOrO
TUNA CBS3U: JUIMHA, TPOYHOCTb, YroJl CBS3M WM BaJEHTHbIA yron. OCHOBHbIE CBOMCTBa
KOBAQJIGHTHOM CBSI3M: HACBHIIIEHHOCTb, MOJIAPU3YEMOCTh M TPOYHOCTh. DJIEKTPOOTPHUIIATEIILHOCTD
U KiaccupuKalus KOBAJICHTHBIX CBSI3€H IO ATOMY MpPU3HAKY: TOJSpHAs W HEMoJspHas
KOBAJIGHTHBIE CBSI3U. [lOJMAPHOCTH CBSI3M W TMOJMSIPHOCTH MOJIEKYJbI. Croco0 TepeKkphIBaHUs
AIIEKTPOHHBIX OpOUTaNel U KIacCHU(PHUKAIUS KOBAICHTHBIX CBSA3EH MO 3TOMY MPHU3HAKY: G- U T-
cBs3u. KpaTHOCTh KOBaJIEHTHBIX CBSI3€H U KIacCHU(UKAIUS X IO TOMY MPU3HAKY: OJIMHAPHEIE,
JIBOVWHBIE, TPOMHBIE, MOJYTOPHBIE. THUIIBI KPUCTATUIMYECKUX PELIETOK y BELIECTB C ATUM THUIIOM
CBSI3HM: @TOMHBIE U MOJICKYJISIpHBbIE. PU3MYECKHE CBOMCTBA BEUIECTB C ’TUMH KPUCTALTUYECKUMU
pemietkamMu. MoHHas xumnyeckas cBsi3b. KpailiHuii cilydall KOBaJ€HTHON IOJISIDHOM CBS3H.
Mexanu3m oOpa3oBaHMsl MOHHOM cBsi3U. VOHHBIE KPUCTAIJIMYECKHE PEHIETKH M CBOWCTBA
BEIIECTB ¢ TAKUMHU KpUcCTalIamMu. MeTtanmnmudyeckass XuMudeckas cBsizb. OcoObIi THIT XUMUYECKON
CBSI3M, CYHNIECTBYIOIIMA B MeTaulax M cruiaBax. Ee OTIMYMS M CXOJCTBO C KOBAJECHTHOW H
MOHHOM cBsi3siMU. CBOMCTBA METAINIMYECKOM CBA3U. MeTalinueckne KpUCTAIINYECKUE PEIIETKH
Y CBOICTBa
BEIIECTB C TAaKUMHU KpHUCTalaMU. BolopoaHas Xumuueckas CBsi3b. MexaHM3M 00pazoBaHUs
Takoi cBs3U. Ee kiaccudukanus: MEXMOJICKYJSIpHAs M BHYTPHUMOJIEKYJISIpHAsT BOJIOPOIHBIE
CBsI3U. MOJEKyIspHbIE KPUCTAUIMYECKUE PEWETKU [JI 3TOr0 THUIAa CBA3U. Pu3ndeckue
CBOICTBAa BENIECTB C BOJOPOJHOW CBA3BIO. bHoOIOrMYeckas pojb BOJAOPOAHBIX CBA3EH B
OpraHu3aIu CTPYKTYp
OouomnonumMepoB. Enunas mpupoaa XUMHYECKUX CBSI3€H: HAIMYME PA3TMYHBIX THIIOB CBS3EH B
OZHOM BEILECTBE, IEPEXOJ OJJHOTO TUMA CBSI3U B IPYTOM U T. II.

KommnuiekcooOpasoBanue. [lonsiTHe 0 KOMIUIEKCHBIX coeqMHEHUsAX. KoopauHammoHnHoe
YHCII0 KOMIUIEKCooOpa3oBarens. BHyTpeHHsss u BHemrHss cdepa KomriuiekcoB. HoMmeHkmarypa
KOMILIEKCHBIX coelMHEeHM. VX 3HaueHne.

Jemoncmpayuu

Moaenu MoJIeKy pa3InuyHON apXUTEKTYPHI.

Mogenu u3 BO3AYIIHBIX [IAPOB MPOCTPAHCTBEHHOT'O DPACHOJOXKEHUS sp-, SP2-, Sp3-
THOPUIHBIX OopOUTase.

Mogenu KpUCTaUIMYECKUX PELIETOK PA3JIMYHOrO TUIIA.
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Mognenu monekyn JIHK u Genka.

Jlabopamopuuvie onvimot

B3anmMoneiicTBrie MHOTOATOMHBIX CIIUPTOB C (DEITMHTOBOM KHUIKOCTBIO.

KauecTBennsie peakunu Ha noHbI Fe2+ u Fe3+.

2.5. Honumeput

Heopranuueckune mnosmMmepbl. Ilonmumepsl — mpocTeie BemecTBa € aTOMHOM
KPUCTAJNTHIECKOH PEIIeTKOM: aJlIOTPOITHBIE BUIOM3MEHEHHS yriepoa (anmas, rpadut, KapOouH,
¢bymiepeH, B3aUMOCBSI3b THOpHUIM3ALMKA OpOUTaIe y aTOMOB yriepojaa ¢ MPOCTPAaHCTBEHHBIM
CTPOCHHEM AJUTOTPOITHBIX MOIU(DUKAIMI); CEJICH U TeUTyp LenoyeuHoro crpoenus. [lonmmmepsr
— CJOXHBIE BellecTBA C AaTOMHOM KPUCTAJUIMYECKOW PpELIETKOW: KBapll, KPEMHE3EM
(IMOKCUIHBIE COEMHEHNS KPEMHMSI), KOPYH]I (OKCHJ aJIFOMUHHUSA) U AJIFOMOCUIIMKATHI (T10JIEBbIE
HINAaThl, CI0Ja, KaoauH). Munepanbsl u ropusie nopojsl. Cepa riactuyeckas. MuHepaabHOE
BOJIOKHO — acOecT. 3HaYeHWE HEOPTaHWYEeCKUX NPUPOAHBIX IMOJUMEPOB B (hopMHpOBaHUH
OJIHOI M3 reosiornyeckux 06ojouyek 3eminu - autocdepsl. Oprannueckue noaumepsl. Crocoob!
UX TIOJy4YEHUS: peakUud [OJIMMEpPU3alUU U peakuuu NoJukoHAeHcauuu. CTpyKTypbl
MOJIMMEPOB: JIMHEIHBIE, pa3BETBICHHbIE U MPOCTPAHCTBEHHbIE. CTPYKTYpHUPOBAHUE TOJIMMEPOB:
BYJIKAHM3ALUsl KAy4yKOB, 1yOseHue OelIKoB, OTBEPHKACHNUE MTOJIUKOHCHCAIIMOHHBIX MTOJIMMEPOB.
Knaccudukanus nomumMepoB 0 pa3InuHbIM PU3HAKAM.

Jemoncmpayuu

Komnnekuuu ninactmace, KaydaykoB, BOJJOKOH, MUHEPAJIOB U TOPHBIX MOPOJ.

MuHepanbHOE BOJIOKHO — acOecT — U U3JIEIHs U3 HETO.

Monenu monexyn 6enkos, JJHK, PHK.

Jlabopamopnwie onvimol

O3zHakoMJieHHEe ¢ oOpasliaMu IUIACTMACC, BOJIOKOH, Kay4yKOB, MUHEpPAJOB M TOPHBIX
IOPOJL.

[IpoBepka miacTMacc Ha 3JIEKTPUUECKYHO MPOBOAMMOCTb, T'OPIOYECTh, OTHOIIEHUE K
pacTBOpaM KHUCIIOT, HIET0YEH U OKUCIUTEIIEH.

CpaBHEHME CBOMCTB TEPMOPEAKTUBHBIX U TEPMOILJIACTUYHBIX IIaCTMAcC.

[Tonyyenue HUTEN U3 KaIPOHOBOM WJIM JIABCAHOBOW CMOJIBI.

Oo6Hapy>keHue XJiopa B NOJTUBUHUIXJIOPHIE.

2.6. ucnepcuvie cucmemol

IlonsiTue o0 pgucnepcHbIX cucTtemax. Krnaccudukamus AUCIEPCHBIX CHUCTEM B
3aBUCHUMOCTH OT arperaTHOTrO COCTOSIHUS JUCIEPCUOHHOMN cpebl U TUCHEPCHOM (a3bl, a Takxke
no pasMepy UX dYacTull. [pyOoAucrmepcHble CHCTEMBI: OMYIbCHUU H  CYCIIEH3HH.
ToHKOOUCHIEPCHBIE CHCTEMBI: KOJIJIOWJIHBIE (30IM M TelIM) W HUCTUHHBIE (MOJEKYJSpPHBIE,
MOJIEKYJISIpHO-UOHHBIE ¥ MOHHBIE). Dddext Tunnans. Koarymsmus B KOIJIOUIHBIX pacTBOpax.
CuHepesuc B rensx.

3HayeHHe JHMCHEPCHBIX CHCTEM B KUBOH M HEKHBOW NPHPOAEe W NPAKTHYECKOM
JKM3HM 4YeJIOBeKa. OMYJIbCHM W CYCHEH3UMHM B CTPOUTEIBCTBE, MHUIIEBOM M MEIMIIMHCKOMN
IIPOMBIIIJIEHHOCTH, KOCMETUKe. buonormdeckue, MEAMIMHCKHUE M TEXHOJOTHUYECKUE 3O0JIH.
3HayeHue Teliel B OpraHu3allM XWBOW Marepud. bUOTOTHYECKHE, MHUILEBbIE, MEIUIIMHCKUE,
KocMmeTnueckue remu. CuHepesnuc Kak (GakTop, ONpeAessomnid CpOK TOJHOCTH MPOJYKIIMH Ha
ocHoBe reseit. CBepThIBaHUE KPOBH KaK OMOJIOTHYECKUI CHHEPE3HUC, €r0 3HaUEHHE.

Jemoncmpayuu

Buapl qucnepcHBIX CUCTEM M MX XapaKTEepPHBIC TPU3HAKH.

[IpoxoxkaeHne my4ya cBeTa 4yepe3 KOJUIOUAHbIE U HCTUHHBIE pacTBOphl (3 dext Tunmans).

Jlabopamopuuvie onvimot

[Tonmy4yeHue cycrieH3uH cepbl U KaHU(OIIH.

[Tonydenue 3MynbCUH PACTUTEIHLHOTO Macia 1 OeH301a.

[Tonyuenue 30s kpaxmana. [lomydeHue 3055 cepbl U3 THOCYIb(aTa HATPUSI.

2.7. Xumuueckue peaxyuu
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Knaccupukanmsa XuMHYECKMX Ppeaknui B OPraHMYecKOil W HeOpraHum4ecKom
xumuu. [lonarue o xumuueckoil peakuuu. Peakiuu, uaymye 6e3 M3MEHEHHS KayeCTBEHHOIO
COCTaBa BEILECTB: AJUIOTPOINU3aLMs U n3oMepu3anus. Peakunu, naynme ¢ N3MEHEHUEM COCTaBa
BEIIECTB: MO YHUCIY M XapakTepy pearupymoiiux U oOpa3yloIIUXcs BeUlecTB (pa3iioKeHUs,
COCIMHEHMS, 3aMeIleHus, OOMeHa); II0 H3MEHEHMIO CTEIEHEH OKHCIEHHUS D3JIEMEHTOB
(OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE M HEOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUU); 10
TerioBoMy 3¢ ¢ekTy (3K30- W DHIOTEPMUYECKHE); MO ¢a3e (roMO- U TETEpOreHHbIE); IO
HampaBlieHUI0  (oOpaTumble M HeoOpaTHMble); 1O  KCIOJNb30BAHUIO  KaTalu3aropa
(KaTaIMTUYECKUE W HEKAaTAIMTUYECKHE); IO MEXaHHU3MYy (paJuKallbHblE, MOJEKYJSpHbIE U
HOHHBIC).

BeposiTHOCTH NpOTeKaHUsI XUMHUYECKUX peaKumil. BHYTpeHHsIsI S3HEpIUsl, SHTAIbIMSL.
TennoBoit »hdexT xumudeckux peaknumii. Tepmoxumuueckue ypaBHeHus. CraHaapTHas
SHTAIBIHUS peakuuid U oopazoBanus BemiecTB. 3akoH ['. . I'ecca u ero cieactBusi. SHTpoMHs.

Ckopoctb xumH4eckux peakumid. [lonstue o ckopoctu peakuuid. CKOpoCTb TOMO- U
reTepOreHHON peakuuu. JDHeprus akTuBanuu. OakTopsl, BIUSIOLIME HA CKOPOCTh XUMHUYECKON
peakiuu. Ilpupoma pearupyrommx BemecTB. Temmeparypa (3akoH Bant—I odda).
Konnentpanus. Karanuzatopsl U KaTaau3: rOMO- U F€TEPOTr€HHBIN, X MeXaHU3Mbl. DEPMEHTHI,
UX CpaBHEHHE C HEOPraHWYECKUMH KaTajau3aTopamMH. 3aBUCUMOCTb CKOPOCTH pEakIuil oT
MIOBEPXHOCTU CONPUKOCHOBEHHUS PEarupyroumx BeIecTB.

O0patumMocTh XMMHYECKHX peaknuid. Xumuyeckoe paBHoBecue. Ilonstue o
XUMHYECKOM paBHOBeCHMH. PaBHOBeCHbIE€ KOHILIEHTpalMH. JIMHAMUYHOCTD XUMHUYECKOIO
paBHOBecus. DakTOphl, BIMSIONIME Ha CMEIICHHE DPABHOBECHS: KOHIICHTpallus, JaBJCHHE,
temneparypa (npunuun Jle lllarense).

Hemoncmpayuu

[IpeBpamienue kpacHoro ¢ocdopa B Oeiblif; KHCIOPOIa B O30H.

Mogpenu Oyrana u n3o0yTaHa.

[Tonydenune kuciaopoa U3 NepoKCUIa BOJOPOIa U BOJBL; JeTUApaTalys dTaHoja.

Henouka npespamennit P — P205 — H3PO4; cBoiicTBa yKCYCHOM KHUCIOTHI; peaKIuy,
uaylmue ¢ oOpa3oBaHHMEM OCajKa, ra3a M BOJbl; CBOMCTBA METaNIOB, OKUCICHHE albJEruaa B
KHUCTIOTY U CITUPTA B aJIbJACTHI.

Peakuuu ropeHus; peakuuu SHAOTEPMHUYECKHE Ha MPUMEPE PEAKLUU Ppa3I0KEHUs
(aTa”oONa, KAMTUHHON CEeNUTpPBI, OMXpoMaTa aMMOHHMS) M SK30TEpMUUECKUE HA MPUMEpe pPeaKkIui
coenuHeHus (oOeclBeunBaHWE OpOMHOW BOABI M PAacTBOpa IME€pMaHraHaTa Kaiusl 3TUIICHOM,
raieHue U3BeCTH U Jp.).

B3aumopeiicTBue 1MHKAa € pacTBOpaMHU COJISHOM W CEpHOM KHCIOT MpH pPasHbIX
TEMIIEPATYPAX, Pa3HbIX KOHIEHTPALUAX COJITHOM KHMCIIOTHI; PA3JIOKEHHE NEPOKCUIA KUCIOpoaa
¢ moMoIubko okcuja mapranmna (IV), katanassl cbIporo msica U CbIporo KapTodens.

B3aumMopneiicTBie IMHKA pa3MYHON IOBEPXHOCTH (MOpPOIIKA, WBUIM, TpaHyll) ¢
KHCIJIOTOM.

Monenb «KUIAILIETO CIOS».

Cwmerenne pasrosecus B cructeme: Fe® + 3 CNS™ «— Fe(CNS)s; OMBIICHHE KHUPOB,
peakiuuu Tepudukanuu.

3aBUCHUMOCTh CTENEHU JJIEKTPOJIUTUYECKON IUCCOIUAIMM YKCYCHOM KHCIOTBI OT
pa30aBiIeHUS.

CpaBuenne cBoiictB 0,1 H pacTBOpoB cepHOM M CEPHUCTOW KHUCIOT; MYpPaBBMHOH M
YKCYCHOM KHCIIOT; TUPOKCUAOB JINTUS, HATPUS U KaJIHsl.

Jlabopamopuuvie onvimot

[Tonyyenue kucnopoja pasloKeHHEM MEpOKCHia BOAOpOAa M (WJIM) NepMaHraHata
KaJusl.

Peakuuu, maymue c oOpa3oBaHMEM OCajKa, ra3a WMJIM BOJBI Ui OPraHUYECKUX H
HEOPraHMYECKUX KUCIIOT.

2.8. Pacmeopuwi
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IlonsaiTue o pacrBopax. Du3MKO-XMMHUYECKas NPUPOJA PACTBOPEHHUS U PacTBOPOB.
B3aumonelictBue pacTBOpUTENs M PACTBOPEHHOIO BellecTBa. PacTBOPUMOCTH BELIECTB.
CriocoObl BhIpa)KEHHsI KOHLIEHTPAIIMM PAcTBOPOB: MaccoBasi JOJS PACTBOPEHHOTO BEIIECTBA
(poreHTHAs ), MOJIIpHASI.

Teopusi 3JIeKTPOJMTHYECKOH AUCCONMANMU. MeEXaHU3M JUCCOLMALIMM BELIECTB C
Pa3IMYHBIMKM THIIAMU XMMHUYECKHUX CBsA3ei. Bkiag pycCKuX y4yeHbIX B pa3BUTHE NPEICTaBICHUM
00 anexkTponuTHyecKko auccounranuu. OCHOBHBIE IOJOKEHUS TEOPUM DIIEKTPOJIUTUUECKOU
mucconanuy. CTeneHb 3JIEKTPOJIMTUYECKOM Jucconuanvu U (akTopel €€ 3aBUCUMOCTH.
CunpHple M cpenHue 3neKTponuthbl. Jucconumanus Boabl. Bomoponusni mnokaszatens. Cpena
BOJIHBIX PAaCTBOPOB 3JIEKTPOJINTOB. Peakiy oOMeHa B BOJAHBIX pacTBOPAxX JIEKTPOJIUTOB.

I'uaposm3 kak o0MeHHBbIl mnpouecc. HeoOpaTuMblil THAPOIM3 OPraHUYECKUX U
HEOPraHMYeCKUX COEAMHEHMH M €ro 3HaueHHWEe B IPAKTUYECKOM JAeATeJbHOCTH 4YellOBeKa.
OO6patumslii ruaponus coieil. CtyneHuarsiii ruapoaus. [IpakTuueckoe mpuMeHEHUE THAPOIIN3A.
I'maponu3 opranuyeckux BelecTB (OeNKOB, KUPOB, YIIEBOJOB, MOJUHYKICOTH10B, AT®) u ero
Ouosornyeckoe u mpakTudeckoe 3HaueHne. OMbUICHNE )KUPOB. Peakuus sTepudukamm.

Hemoncmpayuu

CpaBHeHHE IEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB.

CMelnieHue paBHOBECHS IUCCOLUALIMHN CIIA0BIX KUCIIOT.

WNHaukaTophl 1 M3BMEHEHUE UX OKPACKHU B PA3HBIX CPElaxX.

CepHOKUCIIBIN U (pepMEHTATUBHBIN THAPOIU3 YIIIEBOJIOB.

I'unponu3 kapOoHATOB, CyJb(PATOB U CUIIMKATOB LIEIOYHBIX METAJUIOB; HUTPATOB CBUHIIA
(IT) win MHKA, XJIOpUIa aMMOHHUSI.

Jlabopamopnuiii onvim

XapakTtep JUCCOLMALUU Pa3IMYHBIX THIPOKCUIOB.

Ilpakmuueckoe 3anamue

[IpuroroBnenue pacTBOPOB pa3INYHBIX BUIOB KOHIICHTPALUH.

2.9. OxucaumenvbHo-60CCMaHOBUMENbHbIE PEaKYUU.

Dnekmpoxumuueckue npoyeccol

OKuUCINTEbHO-BOCCTAHOBHUTE/IbHbIE peaKkumu. Crenenn OKHCJICHUS.
BoccranoBurenu u oxuciurenu. OKUCIEHHE W BOCCTaHOBIEHHUE. BakHeHIIMe OKUCIUTENN U
BOCCTAaHOBUTENU. BoccTaHOBUTENbHBIE CBOICTBA METAJUIOB —  MPOCTBIX  BEIIECTB.
OKHCIUTENBHBIE W BOCCTAHOBUTENBHBIE CBOMCTBA HEMETAIZIOB — IPOCTHIX BEIIECTB.
BoccraHoBuTenbHble  CBOWMCTBA  BEIIECTB, OOpAa30BAHHBIX  JJIEMEHTaMM B HU3LIEH
(oTpunatenbHOi) cTemneHu okuciaeHus. OKHUCIUTEIbHBbIE CBOICTBAa BEIIECTB, OOpa30BaHHBIX
JJIEeMEHTaMH B BbICIIEH  (TIOJOKUTENbHOM) cTeneHu OkuciaeHus. OKuCIUTeIbHbIE U
BOCCTAHOBUTEJIbHBIE CBOWCTBA BELIECTB, OOPAa30BAaHHBIX JJIEMEHTAMHU B MPOMEKYTOUYHBIX
CTENEHSIX OKUCIICHUS.

Kanaccnpurxanus OKHCJIMTEJbHO-BOCCTAHOBHUTEIbHBIX peakuuii. Peaknuu
MECXKAaTOMHOT O 58 Me)KMOJ'IeKy.]'ISIpHOFO OKHCJICHHUA-BOCCTAHOBJICHU . PeaKHI/II/I
BHYTPUMOJIEKYJIIPHOTO OKHCJICHUI-BOCCTAaHOBJICHUS. Peakiuu CaMOOKHCIICHUS-

CaMOBOCCTAHOBJIEHUSI  (JUCHPONOPLUUOHUPOBAaHUS). MeTonbl  COCTaBlI€HUS  YpaBHEHUU
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. MeToJ1 31eKTpoHHOro OanaHca. BiusHue cpens
Ha MPOTEKaHUE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX IIPOIIECCOB.

XumMHu4yecKkHe HCTOYHMKH TOKA. OJEKTPOJHBIE IOTEHUMANBL. Psn  cTaHmapTHBIX
AIIEKTPOJHBIX  MOTEHLIMAJIOB  (JIEKTPOXUMHUYECKHUH  pAl  HAOpsHKEHUH — METaljIoB).
["anpBaHMYECKHE HIEMEHTHI U MPUHLUIBI UX paboThl. CocTaBlIeHNE ralbBAHUYECKHX DJIEMEHTOB.
OO6pa3oBaHue rajgbBaHUYECKUX Map MpPU XUMHUYECKUX Mpoleccax. ['aJpBaHUYECKHE AJIEMEHTHI,
IOpUMEHseMble B JKU3HU: CBUHIIOBAas aKKyMyJIsITOpHas Oarapes, HUKeEIb-KaJMHUEBBIE Oarapew,
TOIUIMBHBIE 3JIEMEHTHI.

JIEKTPOJIM3 PACIIaBOB M BOJHBIX PacTBOPOB 3JIEeKTPOaUTOB. Ilpoueccel,
MIPOUCXOSAIINE HA KAaTOAE M aHOZAE. YPaBHEHUS DJIEKTPOXUMHUYECKHX MPOLECCOB. DIIEKTPOIU3
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BOJHBIX PAcCTBOPOB C MHEPTHBIMU JJIEKTPOJAMHU. OIJIEKTPOJIU3 BOJHBIX PAcTBOPOB C
pacTBOPUMBIMH ieKTpoaaMu. [IpakTrueckoe NPUMEHEHHUE IEKTPOIU3A.

Jemoncmpayuu

BoccranoBneHnne nuxpomMara Kaiausi IHHKOM.

Boccranosnenue oxcuna meau (11) yriem u Bogopoaom.

BoccranoBnenne nuxpomMara Kajaus 3TUIOBBIM CITUPTOM.

OKucauTenbHBIC CBOMCTBA a30THOM KHCIIOTHI.

OkucnuTenbHbIe CBOMCTBA TUXpOMATa KaJIHsl.

["anpBaHWYECKUE STIEMEHTHI U OaTapeuKH.

Dnektponu3 pactBopa xyuopuaa meau (II).

Jlabopamopmuvie onvimot

B3anmoaeiicTBre METAIIOB ¢ HEMETAIIIAMHU, a TAKKE C PaCTBOPAMHM COJIEH U pacTBOpaMu
KHUCJIOT.

BzaumoneiicTBre cepHON U A30THOM KUCIOT C MEJIBIO.

OkucIUTENbHBIE CBOMCTBA IEPMaHTaHATA KA B PA3JIMYHBIX Cpeax.

2.10. Knaccugurayus eewecms. Ilpocmuie seujecmasa

Knaccupukauusas Heopranuveckux BemecrB. IIpocTeie M CHOXKHBIE BELIECTBA.
Okcuapl, ux kinaccupukamus. [Wapokcuabl (OCHOBAaHHUSA, KHCIOPOJCOACPKAIIUE KHCIIOTHI,
amdoTtepHbie THIPOKCHIbI). Kuciaorel, ux kiaccupukanus. OCHOBaHUS, WX KIACCUPUKAIIUS.
Counu cpesiHue, KUCIbIe, OCHOOBHBIE M KOMILICKCHBIE.

Metamausl. [lonoxxenrne MeTaioB B MEPUOIUUECKON CUCTEME U OCOOCHHOCTU CTPOCHMS
ux aromoB. IIpocTbie BellecTBA — METAIbI: CTPOCHHE KPUCTAUIOB M METaJUIMYecKas
XUMHUYeCKass CBs3b. OOmue Qu3MYecKhue CBOMCTBA METANIOB W HMX BOCCTAHOBHUTEIHHBIC
CBOMCTBA: B3aMMOJICHCTBHE C HeMeTalaMd (KHCIOPOJOM, TajoreHaMH, CEpoOM, a30TOM,
BOJIOPOJIOM), BOJOW, KHUCIIOTaMH, PACTBOPAMH COJIEH, OpraHUYECKUMHU BEIIECTBAMH (CITHPTAMH,
rajioreHajgkaHamu, (eHoIIOM, KucCJIoTaMu), menodyamMu. OKCHIBI ¥ THAPOKCHABI METaJIOB.
3aBUCUMOCTh CBOMCTB JTHX COCIMHEHUHM OT CTCIMEeHEH OKHUCISHHWS METaIOB. 3HAaYeHHE
METaJJIOB B MPUPOJIE€ U KU3HH OPTaHU3MOB.

Koppo3us MeTaJLJIOB. [TonsaTne KOpPPO3UH. Xumu4ueckas KOppO3Hsl.
DnekTpoxumuueckas kopposus. CriocoObl 3alIUThl METAIJIOB OT KOPPO3HH.

O0mme crmocoObl MosydyeHUsi MeTal1oB. MeTtaminel B npupone. Meramiyprus u ee
BU/JIBL: TUPO-, TUAPO- U IEKTPOMETAIUTYPrus. DIEKTPOIU3 PACILIABOB U PACTBOPOB COCINHEHUM
METAJJIOB U €r0 MPAaKTHYECKOE 3HAUEHHUE.

Hememanne. llonoxenue HemerauioB B I[lepuogmdeckoit cucreme, OCOOCHHOCTH
CTPOCHUSI UX aTOMOB. DJIEKTPOOTPHUIATEIHHOCTh. biaropoansie ra3pl. JIEKTPOHHOE CTPOCHUE
aTOMOB ONaropoJHBIX Ta30B M OCOOEHHOCTH WX XHUMHUYECKMX H (DU3HUYECKUX CBOWCTB.
Hemeramibsl — npocteie BemiecTBa. X aToMHOE M MOJEKYISPHOE CTPOCHHE MX. AJIIOTPOIHS.
XuMH4eckue cBorcTBa HeMeTamioB. OKUCIUTEIbHBIE CBOMCTBA: B3AMMOJIEHCTBHE C METAJIaMHU,
BOJIOPOJIOM, MEHEE DJJIEKTPOOTPUIATEIbHBIMH HEMETAJIAMHA, HEKOTOPBIMH  CJIIOKHBIMH
BeliecTBaMu. BoccTaHOBUTENbHBIE CBOWCTBA HEMETAIJIOB B PEAKIHIX ¢ (PTOpoM, KUCIOPOIOM,
CJIO’)KHBIMU BEIIECTBAMHU — OKHUCJIMTENISIMH (a30THOM M CEPHOU KHCIIOTAaMH U Jp.).

Jemoncmpayuu

Komnexuus «Knaccudukamnusi HEOpraHUIECKUX BEIIECTB» M 00pasimbl MpeAcTaBUTENCH
KJIACCOB.

Komnexnust «Knaccudukanust opraHmdecKuxX BEIIeCTB» W 00pasilsl MpeAcTaBUTENCH
KJIACCOB.

Mogenu KpUCTaNIMYECKUX PENIETOK METAJIIOB.

Komnnekuust MeTanioB ¢ pa3HbIMH (PU3NIECKIME CBOHCTBAMHU.

B3anmopeiicTBre TUTHS, HATPUsI, MarHUs U 5Ke€Je3a C KUCIOPOJOM; MISTIOYHBIX METAJIJIOB
C BOJIOH, ciupTaMu, (PEeHOIOM; IMHKA C PACTBOPAMU COJITHOM U CEpHOW KUCIIOT; HATPHS C CEPOH;
AJIOMUHUS C MOJIOM; KeJie3a C paCTBOPOM MEIHOr0 KYIOpoca; allOMHUHUSA C PaCTBOPOM €JIKOTO
HaTpa.
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Okcubl U THAPOKCUIBI XpOMaA.

Koppo3ust MeTamioB B 3aBUCHMOCTH OT YCJIOBHIA.

3alMTa METauIoB OT KOPPO3UU: 00pa3IIbl «HEPKABEEK», 3AIIUTHBIX MTOKPHITHHA.

Komnekuus pya.

DNEKTPOIN3 PACTBOPOB COJIEH.

Mogenu KpUCTaNIMYECKUX PEIIeTOK ofa, anmmasa, rpadura.

Annorponust pocdopa, cepbl, KUCIOPOa.

B3anmMopeiicTBre Bogopoaa ¢ KUCIOPOJAOM; CYPbMbI C XJIOPOM; HATPHUs € HOJIOM; XJIopa ¢
pacTBOpoM OpoMuaa Kallvs, XJOPHOH M CEPOBOJOPOJHON BOJBI; OOECIIBEUMBAHHE OPOMHOI
BOJIbl TUJICHOM WJIA all€TUIICHOM.

Jlabopamopnvie onvimol

O3zHakoMJieHHEe ¢ 00pa3amMu MpeACTaBUTENCH KI1acCOB HEOPTaHUYECKUX BEIECTB.

O3HakoMJIeHHE ¢ 00pa3LaMu MPeCTaBUTENEH KIacCOB OPraHMUECKUX BEIIECTB.

O3HakoMJIEHUE C KOJUIEKLUEHN py.

[Tonyyenue kuciIOpoa U €ro CBOMCTBA.

[Tonyuyenue BoAOpOIa U €ro CBOMCTBA.

[Tonyyenue nacTU4ECKON Cepbl, XUMHUECKHE CBOWCTBA CEPHI.

B3anMopeiicTBre METaIOB ¢ paCTBOPAMU KUCIIOT U COJIEH.

CaoiicTBa yruisi: aICOpOIIMOHHBIC, BOCCTAHOBUTEIIHHBIE.

B3anMopeiicTBrue IMHKA WK aJTIOMUHUS C paCTBOPaMH KUCIOT U LIEJIOYEH.

OxpalmvBaHye IIaMEHHU KaTHOHAMHU LIEIOYHbIX U IIETOYHO3EMENbHBIX METAJIOB.

2.11. OcHosHble Knacchl HeOpeaHU4eCKUX U OP2aAHUYECKUX COeOUHeHU

Bonopoanbie coenuHeHusi HeMeTaslioB. [lomyueHue amMMmMuaka M XJIOPOBOJAOpPOAA
CUHTE30M M KOCBEHHO. Pusnueckue cBoWcTBa. OTHOIIEHHME K BOJE: KHUCIOTHO-OCHOBHBIE
CBOMCTBA.

Oxcuapl ©W  aHTHAPHIABI  KapOOHOBBIX  KHCI0T. HecomeoOpasyrommue U
cosieoOpasyrome okcuabl. KucnotHele okcunbl, ux cBoHcTBa. OCHOOBHBIE OKCHIBI, HX
cBoiicTBa. AM(]OTEpHBIE OKCHBI, UX CBOICTBAa. 3aBUCUMOCTh CBONCTB OKCHIOB METaJIOB OT
CTENEHH OKUCIIEHMSI. AHTHIPUABI KapOOHOBBIX KHCIOT KaK aHAJIOTU KUCIOTHBIX OKCH/IOB.

Kuciaorel opranuveckme u Heopranumveckme. Kucinorer B cBere Teopuu
AIIEKTPOJIUTUYECKOW  aucconuanuu. Kucimorel B cBeTe  NPOTOIUTHYECKOH  TEOPHUHU.
Knaccudukanus opraHudeckux U HeopraHmdyeckux kucinor. OOmme cBOWCTBA KHUCIOT:
B3aMMOJICHICTBHE OPraHMYEeCKMX W HEOPraHMYECKUX KHUCJIOT C MeTaulaMHM, OCHOOBHBIMU U
aM(pOTepHBIMH OKCHJIAMU U THUIPOKCHJIAMH, COJSIMH, O0pa30BaHHE CIOXHBIX 3(UPOB.
Oco6eHHOCTH CBOWMCTB KOHIIEHTPUPOBAHHOW CEPHOM U a30THOW KHUCIIOT.

OcHoBaHMsI OpraHuM4yecKkue HuW Heopranmyeckue. (OCHOBaHHUS B CBETE€ TEOPHUH
ANIeKTpoNUTUYEeCKOW  muccouuanuu. OCHOBaHHMS B CBET€ MPOTOJIMTUYECKOM  TEOpHH.
Knaccudukanus opraHMYecKMX U HEOPraHWYECKMX OCHOBaHMHA. XHWMHUYECKHE CBOWCTBA
meJIoYel ¥ HepacTBOPUMBIX OCHOBaHWU. CBOMCTBa OECKUCIOPOIHBIX OCHOBAHHI: aMMHaKa U
aMUHOB. B3auMHoe BiIMsiIHHE aTOMOB B MOJIEKYJIE€ aHUJIMHA.

AM¢oTepHble oOpraHuyeckMe M HeOpraHuveckue coeJuHeHHs1. AMoTepHbIe
OCHOBAaHMSA B CBETE€ NPOTOJUTHYECKOM TeopuHu. AMQOTEpHOCTh OKCHUIOB M THAPOKCHUIIOB
MEPEXO/IHBIX METAIIJIOB: B3aUMOJICHCTBUE C KUCIOTAMH U HIEI0YaMHU.

Coum. Knaccugukanus 1 XuMu4eckue cBOMCTBa cojieif. OCOOEHHOCTH CBOMCTB coJeit
OpPraHMYECKUX M HEOPTaHUYECKUX KUCIIOT.

I'eneTnueckasi CcBSI3b MeXKAY KJIACCAMH OPraHMYeCKHX ¢ HEOPraHM4YecKux
coeqHeHui. [loHATHE O reHETMYECKOM CBS3M M TEHETHMYECKUX pPsJaX B HEOPraHUYECKON W
opraHuyeckod xumuu. ['eHeTmueckue psapl MeTaia (HaA TpUMEpe KalblUs M HKelesa),
HeMeTauta (ceppl M KPEeMHHs), TEpPEeXOAHOro sjeMeHTa (IuHKa). ['eHeTwdyeckue psAasl H
TE€HETUYECKas CBsI3b B OpPraHM4eckoil xumun. EqUHCTBO Mupa BEIIecTB.

Hemoncmpayuu

Komneknun KHCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCUIOB, TEMOHCTPALIHUS UX
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CBOMCTB.

B3anMozeiicTBue KOHLIEHTPUPOBAaHHBIX a30THOM M CEPHOM KHCIOT, a TaKxke
pa30aBiIEHHON a30THOM KUCIIOTHI C MEBIO.

Peakuust «cepeOpsaHOro 3epKanay ajis MypaBbUHOM KUCIIOTHI.

B3aumopeiictBue pacTtBopa IMAPOKCUAA HATPHUSL C KUCIOTHBIMM OKCHIAMH (OKCHIOM
docdopa (V)), ampoTepHBIMU THAPOKCUIAMHU (THIPOKCHUIOM IIMHKA).

B3aumMozeiicTBre aMMuaka ¢ XJIOpOBOJAOPOJAOM U BOJOW. AHAIOTUYHO JJISI METUJIAMUHA.

B3anMopeiicTBre aMHUHOKHCIIOT C KUCIOTAMHU U 1ieraodaMu. OCyIiecTBIEHUE NEPEXO0B:
Ca— CaO — Cag(PO4)2 - Ca(OH)z
P— P205 — H3PO4
Cu — CuO — CuSO4 — Cu(OH); — CuO — Cu
C,HsOH — CyH4 — CoH4BI

Jlabopamopnvie onvimol

[Tonyyenue u CBOMCTBA YIIIEKUCIIOIO ra3a.

CBoiicTBa COJISTHOM, CepHOH (pa30aBiIeHHOMN) U YKCYCHOM KUCIIOT.

BiaumopeiictBue ruapokcuna Hatpus c¢ consmu (cyiabdatom Memu (II) m xmopumom
aMMOHUA).

Pasznoxxenue ruapokcuia Meau.

[Tonmy4yenne n ampoTepHBIE CBOMCTBA THAPOKCHIA ATTFOMUHHUSL.

[Tonyuyenue KecTkoi BO/bl U U3YUEHHUE €€ CBOMCTB.

YcrpaneHue BpeMEHHOM U ITOCTOSIHHOM JKECTKOCTH.

Ilpakmuueckue 3anamusn

[Tonyyenue XJ10pOBOIOPOAA U COISHON KUCIOTHI, X CBOMCTBA.

[Tonyuyenue ammuaka, €ro CBOMCTBA.

2.12. Xumusa snemenmos

S-Onemenmaoi

Boaopoa. /[BOMCTBEHHOE MOJIOKEHHUE BOAOPOJA B MEPUOAMYECKOU cucteMe. M3oTomnbl
Bopopona. Tsbkenas Boja. OKHCINTENbHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA BOJOPOAA, €r0O
MOJy4YeHHE U MpuMeHeHune. Poiib Bogopo/ia B )KMBOM U HEXXKMBOM npupoje. Boma. Posib Boabl kKak
cpeaoo0pa3yIoLIero BeecTBa KIETKH. DKOJIOTHYECKUE acTleKThl BOJAONOIb30BAHMUS.

JduemeHThl IA-rpynmnbl. Illenounsie metamibl. OOmas XapakTepUCTHKA IIETOYHBIX
METaJVIOB HA OCHOBaHUU I0J10KeHUs B [lepuogunyeckont cucreMe sieMeHToB 1. 1. Menneneesa
u crtpoeHusi aromoB. Ilomyuenue, ¢pusznueckne U XMMHUYECKUE CBOMCTBA IIEIOYHBIX METAJUIOB.
KaTHOHBI IIENOYHBIX METAIOB Kak BaKHeWIIas XuMmuueckas ¢opma HX CYIIECTBOBaHMS,
peryjsTUBHAas POJb KaTUOHOB Kajus M HATpUs B KUBOM KieTke. lIpupomHele coennHEHUs
HaTpHUA U KaJus, UX 3HaYEHUE.

duemeHThl IIA-rpynnbl. OOmasi XapakTepuUCTHUKA IIETOYHO3EMENbHBIX METAIOB U
MarHusi Ha OCHOBaHUU N0J0xeHus B Ilepuonnueckon cucreme anementos /. 1. Menzeneesa u
cTtpoeHusi artoMmoB. Kanpiuii, ero mnomydeHue, QHU3NYECKHE W XUMHYECKHE CBOWCTBA.
Baxnelimue coenvHeHus Kaiablus, MX 3HA4eHHE W NpuUMeHeHue. Kanbiuil B mpupojae, ero
Ouosoruueckas poJb.

p-Onemenmol

AJIOMUHUI. XapaKTEepUCTHKA AIFOMUHUS HA OCHOBAaHMHM IoyoxkeHus B llepnoanyeckon
cucreme snemeHTtoB JI. VM. MenneneeBa u crpoeHust aroma. Ilomydenue, ¢usndeckue u
XMMHYECKHE CBOWCTBA AIFOMUHUSA. BaxkHeWne coefuHEeHNs aJfOMUHMS, X CBOKWCTBA, 3HAUCHUE
U npumeHeHue. [IpupogHelie coequHEeHUs aaTtOMUHMS.

VYraepon u kpemuuii. OOmas xapakTepUCTHKa Ha OCHOBAaHWU WX TIOJOXKCHHS B
Ilepuonnueckonn cucreme JI. M. MenneneeBa u crpoeHuss aroma. IIpocTteie BelecTsa,
o0Opa3oBaHHbIE 3TUMHU 3ieMeHTaMu. OKCHUJIbI U TUIPOKCUIBI YIIIepoia U KpeMHus. BaxHeiimue
COJIM YIOJIbHOM U KPEMHUEBOU KUCIIOT. CUIIMKATHAS IPOMBILLIEHHOCTb.

I'anorenbl. OOmas xapakTepUCTHKAa TajlOTEHOB HAa OCHOBAHWM WX TIOJIOKEHUS B
Ilepuonnueckon cucreme sneMeHToB JI. M. MeHneneeBa u CcTpoeHUs aTroMoOB. ['amoreHsr —
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IIPOCTBIE BELIECTBA: CTPOECHUE MOJIEKYJ, XMMHUYECKHE CBOMCTBA, NOJyYEHHUE M INPUMEHEHHE.
Baxneimmne coeauHEHMs TajJOre€HOB, MX CBOWCTBA, 3HAYCHHE M IpUMEHeHHe. ['aloreHsl B
npupojie. buonornueckas posib rajloreHos.

Xaubkorenbl. O01mas XapakTepUCTHKAa XaJIbKOI'€HOB HA OCHOBAaHMM HX IIOJIOKEHUS B
Ilepnonnueckoi cucreme anemenToB 1. 1. MenneneeBa u crpoeHuss atroMoB. XallbKOTE€Hbl —
npoctele BewiecTBa. Auorponus. CTpoeHHEe MOJEKYl aUIOTPONHBIX MOAU(PHUKAIMA MU HUX
cBoiictBa. IlosmyueHue M INpUMEHEHME KHCIOpOJa M cepbl. XaJIbKOTEHbl B IPUPOJE, HX
Ouosiornyeckas pob.

JaeMenTbl VA-rpynnbl. OOmas XapakTepHCTHKa »3JIEMEHTOB JSTOW TpYyNIbl Ha
OCHOBaHMM ux nosoxeHuss B llepuogumueckoint cucreme snemeHtoB [[. WM. MenneneeBa u
cTpoenusi aroMoB. CTpoeHHE MOJIEKYINbl a30Ta W aJUIOTPOINHBIX Moaudpukamuii docdopa, ux
¢u3nyeckue M XUMUYECKHE CBoicTBa. BonmoponHble coequHEHHs 31€MEHTOB VA-TpYIIIBL
Oxcuapl azota U Qocdopa, coorBercTByronme UM KUciaoThl. Comu 3tux kucioT. CBoiicTBa
KHCJIOPO/HBIX COeJUHEHUH a3oTa u (ocdopa, ux 3HaueHHe U MpuMeHeHue. A3oT u ¢pochop B
IpUpoJie, UX OMOJIOruYecKast poJib.

JaeMeHTbl IVA-rpynnbl. OOmas XapakTepUCTHKAa 3JIEMEHTOB 3TOW TIpyIIbl Ha
OCHOBaHMM uX nosiokeHuss B llepuogmyeckon cucreme snemeHtoB J[. M. MenneneeBa u
CTpPOEHHUsI aTOMOB. Yriepox U ero amwiorponus. CBoiicTBa aUIOTPONHBIX MOJU(pUKALMMA
yriaepojaa, UX 3HadeHHe U NpuMeHeHue. OKCHIbl U TUAPOKCHABI YIJIepoja U KPEMHUs, UX
XuMuueckue cBoiictBa. ConM yrojbHOM M KPEMHMEBBIX KHMCIOT, MX 3HAYCHHE U NPUMEHECHHE.
[TpuponooOpasyromiast poib yriaepoa Uit KUBOK M KPEMHHUS U HE)KUBOU TPUPOIBI.

d-Dnemenmor

Ocob6ennoctu crpoenust atroMoB d-snementoB (IB-VIIIB-rpymm). Menp, IHHK, Xpow,
Kele30, MapraHel] Kak IpOCTble BeIleCTBa, UX (U3NYECKHEe M XHMUYECKHE CBOWCTBA.
Haxoxaenue 3Tux MeTaiioB B NpUpoJe, UX NoidydeHue u 3HaueHue. CoenquHeHus: d-37I€MEHTOB
C Pa3IMYHBIMHM CTENEHAMH OKUCJIECHMs. XapaKTep OKCUIOB U THAPOKCHIOB ITHX DJIEMEHTOB B
3aBUCHUMOCTH OT CTETNIEHU OKUCIICHUS METala.

emoncmpayuu

Komnnekuuu mpocThIX BeliecTB, 0Opa30BaHHBIX 3JE€MEHTAMU PA3IUYHBIX 3JIEKTPOHHBIX
CEMEHCTB.

Komnnekuun MuHepanoB ¥ TOPHBIX MOPO/I.

[Tonmy4yeHue amIOTPONHBIX MOJUPUKALMNA KUCIOpOia, cepbl, (hochopa.

XuMHYecKue CBOMCTBA BOOPOa, KUCIOpOaa, cepbl, pocopa, TrajJoreHoB, yriepoaa.

Oxcunpapl cepsl, a30Ta, yriepona, »Kejle3a, MapraHia, MeIu C Pa3InYHbIMU CTENEHSIMU
OKHCJICHMS, NX CBOICTBA.

I'mapoxcunsl cepel, XpomMa, Maprasua, xeinesza, Mey, allOMUHNS U IUHKA, UX NTOJIy4eHHE
Y XMMUYECKHE CBOMCTBA.

Jlabopamopnwie onvimol

N3yueHne CBOMCTB MPOCTBIX BELMIECTB U COETMHEHUH S-DJIEMEHTOB.

N3ydeHne cBOMCTB MPOCTHIX BELIECTB U COEAUHEHNUN P-2JIEMEHTOB.

N3ydeHue cBOICTB MPOCTHIX BELIECTB U COEAMHEHUN d-3JIEMEHTOB.

Ilpakmuueckue 3anamus

[TonydeHnne ruIpOKCHUIOB aTFOMUHUS U IUHKA; UCCIIEJOBAHUE UX CBOWCTB.

[Tonmy4yeHue u uccie0BaHNE CBOMCTB OKCHIOB CEpHl, yriepona, Gpocdopa.

2.13. Xumus 6 scusnu obwecmea

XumMus ¥ MPOM3BOACTBO. XUMHUYECKAsI TPOMBIIIJIEHHOCTh U XMMHUYECKUE TEXHOJIOTHH.
CrIpbe 111 XMMUYECKOW MPOMBIIIIEHHOCTH. Bojja B XUMUYECKOW MPOMBIIIIEHHOCTH. DHEPTUS
JUIsl XUMHUYECKOro Mpou3BoicTBa. HayuHble NPUHIMIIBI XMMHUYECKOTO IIPOM3BOJCTBA. 3alUTa
OKpYXKAloOIlled Cpelbl W OXpaHa Tpyda IPH XMUMHYECKOM HIpou3BoACTBE. OCHOBHBIE CTaauu
XUMHYECKOT0 pon3BoacTBa. CpaBHEHNE IPOM3BO/ICTBA AMMHAKa U METaHOJIA.

XHMHA B CeJIBCKOM X03s1iicTBe. XHMH3alMsl CEIbCKOIO XO35CTBA M €€ HANPABICHUS.
PacTenus u mo4Ba, MOYBEHHBINM MOTTOMIAIOIINN KOMIUIEKC. Y I00peHUs U uX KiacCu(pUKaLus.
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XUMHUECKUE CpEACTBA 3alIUThl pacTeHuid. OTpHUIaTenabHble IOCIEACTBUS PUMEHEHHS
HeCTULUA0B 1 60pbOa ¢ HUMU. XUMHU3ALMsI ’KUBOTHOBO/CTBA.

Xumusi M IKojorusi. XHMHUYECKOE 3arps3HEHHE OKpykarwomeid cpenasl. OxpaHa
rupochepbl OT XUMHUYECKOro 3arps3HeHHs. OXpaHa IMOYBBI OT XMMHUYECKOIO 3arpsi3HEHUs.
Oxpana atMocgepbl OT XUMUYECKOro 3arpsisHeHus. Oxpana (iopsl U GayHbl OT XUMHYECKOTO
3arpsi3HeHus. BUOTEXHOJIOr s U TeHHast HUHXKEHEPHUs.

XuMUS ¥ MOBCeHEBHAS *KM3Hb YesioBeka. JomamHss anTeka. MoOOIIMe ¥ YUCTAIINE
cpeacta. CpencrBa OopbObl ¢ OBITOBBIMH HaceKOMbIMU. CpelncTBa JMYHOW TMIHEHBI U
KOCMETUKU. XUMUS U NHIa. MapKupOBKH yIMAKOBOK MUIIEBBIX U THTHEHUYECKUX MPOIYKTOB H
YMEHHUE UX YUTaTh. DKOJIOTUS KUINIIA. XUMUsI U TeHeTHKa YelloBeKa.

Jemoncmpayuu

Mojenu npou3BOJCTBA CEPHON KUCIOTH M aMMHAaKa.

Komnekuus ynobpenuii u necTuluoB.

OO6pa31pl cpeacTB OBITOBOI XMMHHU U JIEKAPCTBEHHBIX MIPENIApaTOB.

Ilpakmuueckue 3anamusn

O3HakoMJIeHHE ¢ KOJUIeKLUel ynoOpeHnii 1 MeCTULIHUIOB.

O3HakoMJIeHHE ¢ 00pa3LaMu CpeACTB ObITOBOM XMMUU U JIEKAPCTBEHHBIX MIPENapaToB.

INPUMEPHBIE TEMbI PE®EPATOB (1OKJIAAOB), UHAUBUAY AJIBHBIX
ITPOEKTOB
e buotexHONOrus U reHHas uHxeHepus — TexHonorun XXI Beka.
* HanorexHojoruss Kak HPUOPUTETHOE HAIpPaBJICHUE pPa3BUTUS HAYKH U IPOU3BOJACTBA B
Poccuiickoit deneparumu.
* CoBpeMeHHbIE METO/Ibl 00€33apa’kUBAHUS BOJBI.
* AJ10TpONuUs. METAIIIOB.
* Kuzns u nesrenpHocTs . . Menneneena.
* «[IepuoguueckoMy 3aKoHy Oyaylee He TPO3UT pa3pyLICHUEM. ..»
* Cunres 114-ro anemMenTa — TpuyMQ pocCUMCKUX (HU3UKOB-SIIEPIIUKOB.
* M30Tomsl Bogopoaa.
* lcnonb3oBaHue paiiOaKTUBHBIX U30TOMOB B TEXHUYECKUX LEISIX.
* [ImazmMa — 4eTBepTOE COCTOSHUE BEILIECTBA.
* AMOp(QHBIE BelIeCTBA B IPUPOJE, TEXHUKE, OBITY.
*OxpaHa  OKpyXawlled cpeapl OT  XMMHYECKOro  3arps3sHeHusa. KosmyecTBeHHbIE
XapaKTEPUCTHKU 3arps3HEHUs OKPY KaIOIIEH cpebl.
* [IpumeHeHue TBEpIOro U razoodpaszHoro okcuna yriaepoaa (IV).
* 3amuMTa 030HOBOT'O IKpPaHa OT XUMHUECKOIO 3arpsiI3HEHUS.
* I'pyOonucnepcHble CUCTEMBI, WX KJIACCH(PHKAIMs U HUCIOJNb30BaHHE B MPOpecCHOHATBLHOU
JESITENIbHOCTH.
* Kocmernueckue renu.
* [IpumeHeHune CycrieH3uil U YMyJIbCHNA B CTPOUTENBCTBE.
* MuHepaJbl ¥ TOpPHbIE TOPO/IbI KAaK OCHOBA JIUTOC(EPHI.
* PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.
* Boja xak peareHT u cpea Juisi XMMUYECKOIo ITpolLecca.
* )Kuznp u gesrensHocTh C. AppeHuyca.
* Bknan oTeuecTBEHHBIX YUEHBIX B pa3BUTHE TEOPUU AIIEKTPOIUTHUECKON TUCCOUALINH.
* YcTpaHeHHe ®KeCTKOCTH BOJIbI Ha TPOMBIIIJIEHHBIX MPEANPUATHSAX.
* CepHast KHCIIOTa — «XJI€0 XUMUYECKOH MPOMBIIUICHHOCTH.
* Mcnonp3oBaHWE MUHEPATBHBIX KUCIOT HAa NPEANPHUATHAX Pa3IMYHOIO IpOQuIIs.
* OKCHU/IBI U COJIM KaK CTPOUTEIbHBIE MaTEPUAIIBI.
* cropus rurca.
* [ToBapeHHast COJIb KaK XUMHUYECKOE CHIPHE.
* MHoronukuil kapOooHaT KaiblKs: B IPUPOAE, B IPOMBIIUIEHHOCTH, B OBITY.
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* Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
* BupryanbsHoe MOAEINPOBAHNE XMMUYECKHUX IIPOLIECCOB.
* DJIEKTPOJIN3 PACTBOPOB JIEKTPOIUTOB.
* [IpakTHuecKoe NpUMEHEHHE IEKTPoIIn3a: pahUHUPOBAHUE, FAIbBAHOIIACTHKA,
raJbBaHOCTETHS.
*/cTopust mony4eHuss ¥ IPOU3BOJCTBA AFOMUHUS.
* DIEKTPOIIUTHYECKOE MOTyYeHUE U pahUHUPOBAHUE MEIIH.
* Xuznb u gesrenbHoCTh I'. [IPBH.
* PoJib METAIIIOB B UCTOPUU YEJIOBEUECKON NUBWIA3aLUU. McTopus oTedecTBEHHON
yepHO# MeTauryprui. COBpeMEHHOE METAIITyPruiecKoe IMPOU3BOACTBO.
* Hcrtopuss OTEYECTBEHHOM LBETHOW MeETALIypruv. PoJyib METauioB M CIIaBOB B HAy4HO-
TEXHUUYECKOM IIporpecce.
* Koppo3ust MeTanioB 1 criocoObl 3a1UThl OT KOPPO3HUHU.
* nepTHbIe WK O61aropoHbIe ra3bl.
* Poxarommye cony — rajoreHsl.
* cTopus IBEICKOM CIIUYKHU.
* lcropus BOSHUKHOBEHHUS U PA3BUTHUSI OPTaHUYECKON XUMUH.
* )Kuznb u gesrensHocTh A. M. ByTieposa.
* Butaiimsm u ero kpax.
* Ponb 0TE€4eCTBEHHBIX YUEHBIX B CTAHOBIECHUH U Pa3BUTUU MUPOBOM OPraHU4eCKOU
XUMUH.
* COBpEMEHHBIE ITPEICTABICHHS O TEOPUU XUMUYECKOIO CTPOEHHUS.
* DKOJIOTMYECKHE aCIEKThl CIOJIb30BAHNUS YTIIEBOIOPOJIHOTO ChIPhSI.
* DKOHOMHUYECKHUE aCIIEKThl MEXIYHAPOIHOIO COTPYJHUYECTBA IO UCIIOJIB30BAHUIO
YTJIEBOJOPOAHOTO CHIPBSI.
* Mcropust OTKpBITHSL M Pa3pabOTKU Ta30BBIX M HEPTAHBIX MecTopoxkaeHui B Poccuiickoit
denepanuu.
* XUMHUS YII€BOJOPOJHOIO ChIpbs U MOs Oynymias npodeccus.
* YIneBog0pOIHOE TOIUIMBO, €r0 BUJIBI M HA3HAYEHUE.
* CUHTeTHUYECKUE KaydyKU: UCTOPUS, MHOT0OOpa3ue U NepCrHeKTHBHI.
* Pe3MHOTEXHNYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.
* CBapOYHOE IPOU3BOJCTBO U POJIb XUMHUH YIIIEBOJOPOOB B HEM.
* Heptp u ee TpaHcOpTHpOBKAa Kak OCHOBa B3aUMOBBITOJHOTO MEXJYHAPOIHOTO
COTPYAHUYECTBA.
* XMMUYECKHE BEIIECTBA, UCIIOIb3YEMBIE IIPH NPUTOTOBICHUN U3/I€IINI U3 TECTa
* [Iexapckuii MOPOIIOK U €r0 XUMHUYECKHUE CBOWCTBA
e Bomme6cTBO WK XUMHUS B KyJIUHApUU

6. TemaTu4eckoe NVIAaHUPOBaHUE

[Ipu peanuzanuu conepxkanusi 001eoOpa3zoBaTeNbHON yYeOHON JUCHUILTUHBL «XUMUS»
B npenenax ocBoeHus OIIOIT CITIO na 6a3e OCHOBHOTO 0O0IIero 0Opa3oBaHUS C MOJy4YEeHUEM
cpemnero oOmiero obpaszoBaHusi Mo mpodeccuu ectecTBeHHOHayuyHOTO Tpodmmst 19.01.04
«[lexapp» MakcuManbHas y4yeOHas Harpy3ka oOywaromuxcs cocraBiser 414 yacoB, M3 HuUX
aynutopHas (oOsi3aTenbHas) Harpy3ka OOYyYaromMXCs, BKJIIOYas J1Ia0OpAaTOPHBIC OMBITHI H
NpakTUYecKHe 3aHATus - 276 yaca; BHeayJUTOpHasi caMoCTosATeNbHas paboTa cTyaeHToB — 138
Jaca,

TemaTnuyeckuii nj1a"

Bun yueOHoii padoThl KoJsnyecTBOo 4acoB

AyautopHble 3ausaTus. Conep:kanue o0yuyeHust Ipodeccun CIIO
IToBTOpEeHMe 16
1. Oprannyeckasi XumMus 128
1.1. Ilpenmer opraHudeckoil XUMuu. Teopusi CTPOEHHS OPraHUYECKUX 13
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COECTUHEHUN

1.2. IlpenenpHble yriaeBo10pOIbl 9
1.3. DTuieHoOBbIC U TUEHOBBIC YIJIEBOAOPOIbI 12
1.4. AlileTuI€HOBBIE YIIIEBOI0POIbI 7
1.5. ApoMatrdeckue yrieBOog0pO bl 6
1.6. ITpupoaHbie HCTOYHUKU YTIIEBOJOPOIOB 10
1.7. T'uipokcuibHbBIE COSAMHEHUS 14
1.8. Anpaeruasl U KETOHEI 5
1.9. Kap6oHOBBIE KMCIIOTHI M X TPOU3BOIHBIE 10
1.10. YrieBonasl 7
1.11. AMHMHBI, aMUHOKHUCIIOTBI, OCIIKH 10
1.12. AzoTconeprkaiiye reTepouuKInIecKue 11
coenuHeHUs. HyKIIeMHOBBIE KUCITOTHI
1.13. Buosornueckn aKkTHBHBIE COCTMHECHHUS 14
2. O0mas 1 HeopraHuvecKasi XUMHUs 132
2.1. Xumusa — Hayka o BemectBax. Crpoenue aroma. [lepuonmueckuit 14
3akoH u Ilepuonmueckass cucrema xumuueckux osiementoB /J[. .
Menieneena
2.2. Ctpoenue BeniectBa. [lonmumepsl. /lucrepcHbie cuCTeMbl 23
2.3. XWUMHUYECKHE  pEaKIHH. PactBopbl.  OxucnurenabHO- 32
BOCCTAHOBUTEJIbHBIE PEAKIIMU. DJICKTPOXUMHUECKHE MPOIECCHI
2.4. Knaccudukamus Beuiect. [Ipocteie BemecTBa. OCHOBHBIE KJIAcChI 43
HEOPraHMYECKUX M OPTaHMYECKUX COCTUHEHHI. XUMHUS AII€MEHTOB
2.5. Xumus B ®u3HU 001IeCTBA 20
Hroro 276
BueayauTopHasi camocTosiTeJibHAs padoTa 138
[ToaroToBka BRICTYIUUICHUH IO 3a/JlaHHBIM T€MaM, JOKJIAJ0B, pedepaTos,
scce, UHIUBUIYaIbHOTO MPOEKTa C UCHOIb30BaHUEM WH(GOPMAIIMOHHBIX
TEXHOJIOTHI U JIP.
Ilpomescymounas ammecmayun ¢ popme 3x3amena
Bcero 414
TemaTnueckoe NJIaHNPOBaAHUE
Ne i/ Ha3Banue Tembl AP Koner OK, JIP
[ToBTOpEHME 16
1 Atombl. Monekynbl. Bemectsa 1 OK 3-4, JIP
7,14,22
2 Crpoenue aToma 1 OK 3-4, JIP
7,14,22
3 [Tepuoanueckuii 3akoH U nepuoanueckas cucrema /.M. 1 OK 3-4, JIP
Menneneesa 7,14,22
4 XuMH4decKast CBSI3b 1 OK 3-4, JIP
7,14,22
5 ArperaTHbpie COCTOSTHHS 1 OK 3-4, JIP
7,14,22
6 PacueTsl o ypaBHEHUSM XUMUYECKUX PEAKITAN 1 OK 3-4, JIP
7,14,22
7 I"a30BBIE 3aKOHEI 1 OK 3-4, JIP
7,14,22
8 Knaccudukanmsi XaMAUYECKUX peakiinii 1 OK 3-4, JIP
7,14,22
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9 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH OK 3-4, JIP
7,14,22
10 Baxxneliye kiacchl HEOPraHM4eCKUX BEIIECTB OK 3-4, JIP
7,14,22
11 Peakiinu nosHoro ooMena OK 3-4, JIP
7,14,22
12 PactBopsI OK 3-4, JIP
7,14,22
13 [M'uaponus coneit OK 3-4, JIP
7,14,22
14 KomriuiekcHble coeqfuHEHN OK 3-4, JIP
7,14,22
15 O06o6marmuii ypok mo teme «OCHOBBI XHMHI) OK 3-4, JIP
7,14,22
16 KonTpoabHo-00001maronuii ypok 1no reMe «OCHOBbI XUMU OK 3-4, JIP
7,14,22
1. Opranuveckasi XuMus
1.1.Teopust cTpoeHUsI OPraHUYECKUX COCAMHEHUM
17 [Ipenmer u 3HaYeHUE OPraHUYECKON XUMUHU OK 2,4, JIP
9,10,14
18 Pemenue 3agau OK 2, 4, JIP
9,10,14
19 [IprunHbI MHOrO0Opa3ust OpraHMYeCcKuX COEAMHEHUN OK 2,4, JIP
9,10,14
Knaccugukarus opraHMuecKkux CoeMHEHUI OK 2,4, JIP
9,10,14
20 DNEKTPOHHOE CTPOECHUE U XUMUYECKHUE CBSI3U aTOMa OK 2,4, JIP
yriepozaa 9,10,14
21 CrpyKTypHasi T€OpHUsl OPraHMUYECKUX COEAUHEHUN OK 2,4, JIP
9,10,14
22 CrpyKTypHas H3oMepHs OK 2,4, JIP
9,10,14
Buzasl nzomepun OK 2,4, JIP
9,10,14, 22, 24
23 [IpocTpancTBeHHas n30MepHst OK 3-4, JIP
7,14,22
24 OneKTpoHHBIE P HEKTH B MOJIEKYJIaX OPraHMYECKUX OK 3-4, JIP
COEIUHEHU I 7,14,22
25 OCHOBHBIE KJIaCChl OPTaHNYECKUX COCTUHEHUM. OK 3-4, JIP
['omonoruueckue psiabl. 7,14,22
26 Homenknatypa opraHMuecKkux COeMHEHHM OK 3-4, JIP
7,14,22
27 Oco0eHHOCTH U KJIacCU(pHUKAIUs OPTaHUYECKUX peaKnit OK 3-4, JIP
7,14,22
28 OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINU B OK 3-4, JIP
OpraHUYECKON XUMUU 7,14,22
29 O6o06maromuii ypok mo teMe «OCHOBHBIC TIOHATHSI OK 3-4, JIP
OpraHUYECKOU XUMUN» 7,14,22
Pemenue 3anauy «OCHOBHBIE TOHATHS OPTaHUYECKOM OK 2, 4, JIP
XUMUHN 9,10,14, 22, 24
Kpyrosoport yriepoaa B npupoie OK 2, 4, JIP
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9,10,14, 22, 24

[IpenenbHbIE YrieBOaOPOAbI

30-31 | Ankansl. CTpoeHue, HOMEHKJIATypa, H30Mepus, GU3NIeCKue OK 3-4, JIP
CBOMCTBa 7,14,22
duszndyeckre CBOMCTBA ATKaHOB OK 2, 4, JIP

9,10,14, 22, 24

32-33 | XuMHyecKkue CBOMCTBA aJIKAHOB OK 3-4, JIP

7,14,22
34 [TomydyeHnue u npruMEHEHUE AIKAHOB OK 3-4, JIP
7,14,22
AJIKaHbI B IPUPOE OK 2, 4, JIP
9,10,14, 22, 24

35-36 | IIpaktuueckas pabora «CoctaBieHue MOJeNel MOJIEKYI OK 3-4, JIP
YTJIEBOJIOPOIOBY 7,14,22

37-38 | LluknoankaHsbl OK 3-4, JIP

7,14,22
[Tonydenue u pu3nYeCcKre CBOMCTBA ITUKIIOATKAHOB. OK 2, 4, JIP
9,10,14, 22, 24
1.3. DTUIeHOBBIE U IMEHOBBIE YIIIEBOJOPOIbI

39-40 | Ankensl. CTpoeHuE, HOMEHKJIATYpa, U30Mepus, Hru3nuecKue OK 3-4, JIP
CBOICTBa 7,14,22
®du3nyecKue CBOMCTBA AJTKEHOB U UX TPUMEHEHHUE OK 2,4, JIP

9,10,14, 22, 24

41-42 | XuMH4YECKHE CBOICTBA aJIKCHOB OK 3-4, JIP

7,14,22
43-44 | [Tomy4yeHue U IPUMEHEHHE AIKEHOB OK 3-4, JIP
7,14,22

45-46 | IlpakTrueckas pabota «IlomydeHue 3TUIICHA U OTIBITHI C OK 3-4, JIP
HUM» 7,14,22

47-48 | AnxanueHsbl OK 3-4, JIP

7,14,22
OcHOBHBIE IOHATHSA XUMHH BBICOKOMOJIEKYJIISIPHBIX OK 2,4, JIP
COEMHEHUH (Ha MpUMepe MPOIYKTOB MOJIMMEPU3ALUT 9,10,14, 22, 24
QJIKEHOB, AJIKAIMCHOB U WX TAJIOTEHIIPOU3BOIHBIX )
49 [Honmumepuszanus. Kayuyk. Pesuna OK 3-4, JIP
7,14,22
1.4. AleTUIEHOBBIE YIIIEBOAOPObI
50-51 | Ankunsl. CTpoeHue, H30MEpHs OK 3-4, JIP
7,14,22
®uU3nYECKUE CBOKWCTBA ATKMHOB U UX IPUMEHEHHE OK 2, 4, JIP
9,10,14, 22, 24
52-53 | XumMuueckue CBOMCTBA aJKMHOB OK 3-4, JIP
7,14,22
54-55 | IlonydeHue u mpUMeHEHHE ATIKMHOB OK 3-4, JIP
7,14,22
56 Pemenue 3agau OK 3-4, JIP
7,14,22
1.5. ApomaTtnueckue yrieBogopOo bl

57-58 | Apomatnueckue yriaeBomopoabl. CTpoeHue OEH30JIbHOTO OK 3-4, JIP
KOJIbIIa 7,14,22
®u3nYeCKue CBOMCTBA APEHOB U X NMPUMEHEHUE OK 2, 4, JIP
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9,10,14, 22, 24

59-60 | dusnueckue U XUMHYECKHE CBOMCTBA OEH301a U €ro OK 3-4, JIP
TOMOJIOTOB 7,14,22
61-62 | Iloxy4yeHue u MpUMEHEHHE apEHOB OK 3-4, JIP
7,14,22
1.6. ITpupoaHbie HCTOYHUKU YTIIEBOAOPOIOB
63-64 | IlpupoaHbIe HCTOYHHUKH YTiIeBOA0PO10B. HedTh OK 3-4, JIP
7,14,22
DKOJIOTMYECKHUE aCIIEKTHI JOOBIUU, IEPEPaOOTKU U OK 2, 4, JIP
HCII0JIb30BAHUS TOPIOYHUX MCKOIIAEMBbIX. 9,10,14, 22, 24
65 Kpexkunr, pudopmunr. ['mybokas nepepaboTka HEPTH. OK 3-4, JIP
7,14,22
KauecTBO aBTOMOOMIBEHOTO TOIIMBAa. OKTAaHOBOE YHCIIO OK 2,4, JIP
9,10,14, 22, 24
66-67 | ['eHeTmdeckas CBSI3b MKy Pa3IMIHBIMH KJIaCCaMHU OK 3-4, JIP
YII€BOIOPOAAMHU 7,14,22
68-69 | 'anoreHmpon3BOAHBIE YTIIEBOAOPO0B. CTpOocHHE, OK 3-4, JIP
HOMEHKJIaTypa, H30Mepusi 7,14,22
70-71 | O6oOuIeHNE U IOBTOPEHHUE 110 TeME «YTIEBOJOPOIBI» OK 3-4, JIP
7,14,22
72 KoHTpos1bHO-00001Iat0IINi YPOK TIO TEME « Y TJIEBOIOPOIBI OK 3-4, JIP
7,14,22
1.7. T'uipoKCUIIbHBIE COSAMHEHUS
73-74 | Criupthl OK 3-4, JIP
7,14,22
75-76 | Ilomy4yeHue CIUPTOB OK 3-4, JIP
7,14,22
®u3nyecKue CBOMCTBA OJHOATOMHBIX CIIUPTOB U UX OK 2,4, JIP
MIPUMEHEHUE 9,10,14, 22, 24
77-78 | XuMHuuecKue CBOMCTBA OJJHOATOMHBIX CITUPTOB. OK 3-4, JIP
7,14,22
79-80 | IIpocTteie 3pupbl OK 3-4, JIP
7,14,22
81 [Ipaktuueckas padota «Ilomyuenne 6poMdITaHA» OK 3-4, JIP
7,14,22
81 MHoroaromusbie ciupThl. [lonydeHne n xuMmu4yecknue OK 3-4, JIP
CBOMCTBAa MHOTOATOMHBIX CIIUPTOB. 7,14,22
Pu3nyecKue CBOMCTBa MHOIOATOMHBIX CIIMPTOB U UX OK 2,4, JIP
MIPUMEHEHUE 9,10,14, 22, 24
82-83 | deHOaBI. XMMHUECKHE CBOMCTBA OK 3-4, JIP
7,14,22
dusnyeckre cBOMCTBa (PEHOJIOB U UX MPUMEHEHUE OK 2,4, JIP
9,10,14, 22, 24
84-85 | Pemenue 3a1a4 ¥ BHIIIOJHEHUE YIPAaKHEHUH OK 3-4, JIP
7,14,22
1.8.Anberuipl U KETOHBI
86-87 | KapOboHunbHbBIE COCTMHEHUS: HOMEHKJIATypa, H30MEPHS, OK 3-4, JIP
peaKLMK COCTMHEHUS 7,14,22
Anbaeruibl U KETOHBI B IPUPOJIE OK 2, 4, JIP
9,10,14, 22, 24
88 XVMMHUYECKUE CBOWCTBA U METO/IbI IOJYUEHUS OK 3-4, JIP
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KapOOHWJIBHBIX COCTMHECHUM 7,14,22
89 ®dusznyeckue CBOMCTBA albACTHI0B U KETOHOB OK 3-4, JIP
7,14,22
90 [TpakTuaeckas pabota «I[lomydaeHue aneToHna» OK 3-4, JIP
7,14,22
1.9.Kap6oHOBbIE KHCIOTHI M UX MIPOU3BOHBIC
91 Kap6onoBsie kuciotsl. [lomydeHne u XuMU4YeCKUe CBOWCTBA OK 3-4, JIP
KapOOHOBBIX KHUCIIOT 7,14,22
®dusnyeckue CBOMCTBAa KApOOHOBBIX KUCIOT M UX OK 2, 4, JIP
MIPUMEHEHUE 9,10,14, 22, 24
92 [TpakTtuyeckas padora «I[lomyueHne yKCyCHOM KUCIOTHI» OK 3-4, JIP
7,14,22
93 @YHKIMOHAIbHbIE TPOU3BOIHBIE KAPOOHOBBIX KHCIIOT OK 3-4, JIP
7,14,22
94 [TpakTuaeckas pabora «Ilomydenue aTumaneTara» OK 3-4, JIP
7,14,22
95 MHuoroo0pa3ue kKapOOHOBBIX KHCIIOT OK 3-4, JIP
7,14,22
96 Pemienue 3a1a4 1 BBIMOJTHEHHUE YITPAKHEHUN OK 3-4, JIP
7,14,22
97 KoHTposibHO-000011at0II1i YPOK IO TEME OK 3-4, JIP
«Kucnopoacoaepkaiine OpraHuueCKe BEIIeCTBAY 7,14,22
98 Crnosxubie 3¢upsl. XKupbt OK 3-4, JIP
7,14,22
[TpumeHeHnue crnoxxHbIX 3¢hupoB. bruojoruueckas poib OK 2,4, JIP
JKUPOB, MX MCIIOJIb30BaHNE B OBITY U TPOMBITIUICHHOCTH. 9,10,14, 22, 24
99 [TpakTuyeckas padora «CpaBHEHHE CTENIEHH OK 3-4, JIP
HEHACBIIIIEHHOCTH TBEPJIOTO M JKHJIKOTO KUPOB» 7,14,22
100 [TpakTuyeckas pabora «llodydyeHne Mbula M U3y4EHUE €T0 OK 3-4, JIP
CBOMCTB: MIEHOOOPa30BaHUs, PEAKIIUA HOHHOTO OOMEHa, 7,14,22
TUIPOIIN3A, BBIIETICHHS CBOOOTHBIX YKUPHBIX KUCIOT
1.10. YraeBomasl
101 OO011ast XapakTepUCTHKA YTII€BOI0B OK 3-4, JIP
7,14,22
102 Crpoenue MoHocaxapuaoB. JInHelHbIE U TUKITUYECKUE OK 3-4, JIP
CTPYKTYpBbI 7,14,22
Monocaxapuasl B npupoje. Mx 6uonoruyeckas poib U OK 2,4, JIP
MIPUMEHEHUE 9,10,14, 22, 24
103 Hucaxapunpl. CTpoeHHe U XMMHUYECKHE CBOICTBa OK 3-4, JIP
7,14,22
TexHOonOorn4ecKrue OCHOBBI ITPOU3BOACTBA CAXAPO3bI. OK 2, 4, JIP
JlakTo3a 1 MaJIbTO3a KaK M30MEphI Caxapo3bl. 9,10,14, 22, 24
104 [IpakTuueckas padota «/leficTBe aMMHaYHOTO pacTBOpa OK 3-4, JIP
OKcHJIa cepedpa Ha caxapo3y» 7,14,22
105 Kpaxman. Ilenmrono3a. AnieraTHoe BOJIOKHO. OK 3-4, JIP
7,14,22
[TonsiTie 06 NCKYCCTBEHHBIX BOJIOKHAX: allETATHOM IIIEJIKE, OK 2, 4, JIP
BHCKO3e. HaxoxneHue B mpupoie U Ouoornueckas poib 9,10,14, 22, 24
1eJUTI0J103bl. CpaBHEHHE CBOMCTB KpaxMalla U LEJITI0JIO3bI.
106 [IpaxTuueckas pabora «OOHapY)EHHE JIAKTO3bI B MOJIOKE. OK 3-4, JIP
JeticTBue Hioga Ha Kpaxmai» 7,14,22
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107 O06o0maromuii ypok 1mo teme: « IGupb», «YTIIeBOIbI» OK 3-4, JIP
7,14,22
1.11. AMHHBI, aMHHOKHCJIOTEI, OCIKH
108 Amunbl. [lonydyeHne u XUMHUYECKHE CBOMCTBA aMUHOB OK 3-4, JIP
7,14,22
AnunHOBbIE KpacuTend. [loHaTHe 0 CUHTETHYECKUX OK 2, 4, JIP
BOJIOKHaX. [lommaMuabl U MOIMaMUIHbIE CUHTETUYECKHE 9,10,14, 22, 24
BOJIOKHA.
109 ApomaTH4ecKue aMUHBI OK 3-4, JIP
7,14,22
110 AMUHOKHUCIOTHL. ['eHeTHuecKas CBsI3b MEXKY KJIacCaMHu OK 3-4, JIP
OpPraHUYECKUX BEIIECTB 7,14,22
111 [TpakTnueckas pabota «O6pa3oBaHue coiel aHUJINHA. OK 3-4, JIP
BbpomupoBanue aHUIHHAY 7,14,22
112 XHUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT OK 3-4, JIP
7,14,22
[TonydyeHne aMHUHOKHUCIIOT, UX IPUMEHECHHUE U OK 2,4, JIP
Ouonornueckast QyHKIUS 9,10,14, 22, 24
113-114 | Benku: cTpykTypa, OMOIOTHYECKOE 3HAUCHUE. OK 3-4, JIP
7,14,22
buonornueckue GpyHkuuu 0enkoB, MX 3HaueHue. benku kak OK 2,4, JIP
KoMMOHEHT numu. [Ipobiema 6eTKOBOro rojiofanus U myTu 9,10,14, 22, 24
€¢ PeIICHHUS.
115-116 | IIpakTuueckas padota «/leHarypamus Genka. LIBeTHble OK 3-4, JIP
peakIu OEIKOBY 7,14,22
117 KonTponbpHo-000011at011mii ypok o Teme OK 3-4, JIP
«Kucnopozacoaepxaiine OpraHnuecKie BEIIeCTBA 7,14,22
1.12. A3oTconepkaiinue reTeponuKINIeCKUe COCTUHECHHUS.
118-119 | AzoTcoaepkalire reTeporNKINUYeCKUe COSTUHEHUS. OK 3-4, JIP
7,14,22
120-121 | HykyienHOBbIE KMCIIOTHI. OK 3-4, JIP
7,14,22
122-123 | KommiieMeHTapHOCTh a30TUCTBIX OCHOBAaHUI OK 3-4, JIP
7,14,22
124 [TpakTtuyeckas pabdora «M3roroBnenue 0ObeMHBIX U OK 3-4, JIP
IAPOCTEPIKHEBBIX MOJICIICH a30THCTHIX T€TEPOIMKIIOBY 7,14,22
125 [TpakTtuyeckas pabdora «VaeHTuUKaIs OpraHuyecKux OK 3-4, JIP
BEIIECTBY» 7,14,22
126 I'enernueckas CBSA3b MEKYy KUCIOPOA U a30TCOAEPKAILUMU OK 3-4, JIP
OPTraHWYECKUMH COCTUHECHUSIMHU. 7,14,22
127 O0600menre 3HaHUH MO TeMe «A30TCoIepIKaIIHe OK 3-4, JIP
OpPTraHUYECKUE COCAMHEHUS 7,14,22
128 Pemenue 3a1a4y mo OpraHMdecKo XUMHUH OK 3-4, JIP
7,14,22
1.13. buosornyecku akTUBHBIE COETUHEHHUS
129 DEepMEHTHI. OK 3-4, JIP
7,14,22
3HavyeHne pepMEHTOB B OMOJIOTUH U IPUMEHEHNUE B OK 2, 4, JIP
TIPOMBIITICHHOCTH. 9,10,14, 22, 24
130 Buramuns: OK 3-4, JIP
7,14,22
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ABUTaMHHO3bI, THIEPBUTAMUHO3bI U TUTIOBUTAMHUHO3bI, UX OK 2, 4, JIP
npoUIaKTHKA. 9,10,14, 22, 24
131 ["'opMoHBI. OK 3-4, JIP
7,14,22
be3onacHsbie crtocoObl IPUMEHEHUS, JICKAPCTBEHHBIC (JOPMBI. OK 2, 4, JIP
9,10,14, 22, 24
132 JlexapcTBa OK 3-4, JIP
7,14,22
133 ITpakTnueckas padota «/lefictBue pepMEeHTOB Ha pa3IMUHbIE OK 3-4, JIP
BeEIIECTBa) 7,14,22
134 [TpakTrueckas paboTta «AHAJIN3 HEKOTOPBIX JIEKAPCTBEHHBIX OK 3-4, JIP
npenaparoB (aCMpuHa, NapaleTaMmosa)y 7,14,22
135-136 | Pemenwne 3ama4 Ha BEIBOJ (hOPMYIT OPraHUIESCKHX OK 3-4, JIP
COEIMHEHUN. 7,14,22
137-138 | I'eneTrueckas CBsI3b MEXKAY KJIACCAMH OPTaHUYECKHX OK 3-4, JIP
COEIMHEHUN 7,14,22
139 O06006meHne 3HaHM 10 TeMe «Y TJIEBOIOPOIBI»Y OK 3-4, JIP
7,14,22
140 O0606menne 3aannii o Teme «I[IponsBoHbIC OK 3-4, JIP
YIJIE€BOJIOPOIOBY 7,14,22
141-142 | KoHTpOIbHO-0000MIAIONIHMIA YPOK IO KYpCY OpraHMIECKON OK 3-4, JIP
XUMUHU 7,14,22
2. O6miast 1 HeopraHuyecKas XUMHUsI
2.1. Xumust — Hayka o BemiectBax. Ctpoenue atoma. [lepuonnyeckuit
3aKOH M nepuoandeckas cucrema JI.1. Menneneesa
AToM — cnoxHas yactuna. Mukpo- u makpomup. lyannsm OK 3-4, JIP
143
YaCTHUI] MUKPOMHUPA. 7,14,22
144 N3otonbl, n300apel, H30TOHBI. OK 3-4, JIP
7,14,22
Pemenue 3agau no reme «M3mepeHue BelecTBa OK 2,4, JIP
9,10,14, 22, 24
Cocrosinue 31MeKTpOHOB B atroMe. KBaHTOBO-MeXaHHWYECKOE OK 3-4, JIP
145
npeJICTaBIeHne 00 DIIEKTPOHE. 7,14,22
146 B3anMocBsI3b KBAaHTOBBIX YHCEIL. OK 3-4, JIP
7,14,22
ONEeKTPOHHbIE  KOHPUIypallMd  aTOMOB  XHMHYECKHUX OK 3-4, JIP
147 JJIEMEHTOB 7,14,22
ITpunnun [laynu, npasuno I'yana, npasuno Kieukosckoro.
[Tnanerapnast mozens atoma 3. Pesepdopaa. Ctpoenue OK 2, 4, JIP
atoma o H. Bopy. 9,10,14, 22, 24
OnekTpoHHble W Tpaduueckue QGopmynsl atomos; S,p,d,f- OK 3-4, JIP
148
KJIacCU(DUKAIHST DJIEMEHTOB. 7,14,22
BanenTHbIe BO3MOKHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB. OK 3-4, JIP
149
7,14,22
CpaBHEHME  TIOHATHH  «BAaJEHTHOCTb» M  «CTEMEHb OK 3-4, JIP
150
OKHCJICHUS. 7,14,22
[lepuonuueckuidi 3aKOH MW MEpPHOAMYECKas  CHUCTEMa OK 3-4, JIP
151
xuMuyeckux snemenToB J[.M.MenneneeBa u ctpoeHue atoma 7,14,22
Ilepuonnueckuii 3akoH u Ilepuoauueckas cucrema OK 3-4, JIP
152
xuMuyeckux annemenToB J[.M.MeHnneneeBa u ctpoeHue aroma 7,14,22

JImanoctaeie kauecTBa J[. 1. Menaeneena.
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3HaueHue neproandeckoro 3akona J[.M.Menneneera OK 3-4, JIP
153-154
7,14,22
3nauenue [leprnoandeckoro 3akona u Ilepuognyeckoii OK 2, 4, JIP
crucTtemMbl Xumudeckux 3neMenToB . M. MenneneeBa 9,10,14, 22, 24
O06o0menre U cucTeMaTu3anus 3HaHu# 1Mo Teme: «CTpoeHue OK 2, 4, JIP
155 aToMay. 9,10,14, 16,22,
24
Koumponvno-obowarowuil ypox no meme: « Cmpoernue OK 2, 4, JIP
156 amomay. 9,10,14, 16,22,
24
Tewma 2.2. «Ctpoenue BemectBa. {ucnepcusie cuctemsl. [lonumepp»

157 Xumuueckas ces3v. VIoHHass XUMHYECKas CBS3b M HOHHBIC OK 3-4, JIP
KPUCTAJUTMYECKUE PEeIIETKH 7,14,22
KoBasleHTHass XuMHU4YecKass CBs3b W €€ KiaccuUKaIs. OK 3-4, JIP

158 v
Kpucrainnueckue pemérky BeecTB. 7,14,22
Merauinueckass XHUMHYECKas CBSI3b W METAJNIMYECKHUE OK 3-4, JIP

159 KpUCTAJUIMYECKHE peméTrkyu.  BonpopoaHas Xumuyeckas 7,14,22
CBSI3b.

160 Enunas npupoaa XMMHUECKOH CBSI3U OK 3-4, JIP

7,14,22
CBolicTBa KOBAJICHTHOM XUMHYECKOM CBSI3H. OK 3-4, JIP
161 HacplileHHOCTh, MONAPU3yeMOCTh, HAIIPABIEHHOCTD CBSI3U — 7,14,22
TEOMETPUS MOJICKYJIbI
162-163 | 'ubpuau3zaiust opouTaeit u reoOMeTpHsi MOJIEKYI OI? ]3_;1421 P
KommekcHbie coenuHeHus OK 3-4, JIP
164-165 714,22
JucniepcHble CHCTEMBI OK 3-4, JIP
166-167 714,22
3HavYeHHE TUCTIEPCHBIX CUCTEM B KUBOW W HEIKHUBOU OK 2,4, JIP
MIPUPOJIE U MPAKTUUYECKOM )KU3HU YEJIOBEKa. 9,10,14, 22, 24
168-169 Teopus CTPOEHHUS XUMHUYECKHUX COCIMHEHU I OK 3-4, JIP
A.M.byrneposa 7,14,22
170 3HaueHUEe TEOpUsl CTPOEHUS XUMHYECKHX COEIMHEHUN OK 3-4, JIP
A.M.bytnepoa 7,14,22
171-172 JlnanekTnyeckrue OCHOBBI OOITHOCTH 2-X BEAYIIMX TEOPUil OK 3-4, JIP
7,14,22
173-174 ITonumeps! opraHuYecKre U HEOPraHUYECKHE OK 3-4, JIP
7,14,22
Ilpakmuuecxas paboma Ne§ «Pacnosnasanue niacmmacc u OK 2, 4, JIP
175 BOJIOKOHY. 9,10,14, 16,22,
24
Pentenne KOMIUIEKCHBIX 3a/1a4 OK 2, 4, JIP
176 9,10,14, 16,22,
24
O06o0mIeHre u cucTeMaTu3alus 3HaHuii Mo TeMe: «CTpoeHue OK 2, 4, JIP
177 BEILIECTBY. 9,10,14, 16,22,
24
Koumponvnas paboma Ne2 no meme « Cmpoenue seujecmay OK 2, 4, JIP
178-179 9,10,14, 16,22,
24
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Tema 2.3. «XUMHYECKHE PEAKITHI

Knaccudukanus XUMUYECKUX pEakIuid B HEOPTaHHYECKON OK 3-4, JIP
180-181
XUMUH 7,14,22
Knaccudukanus XUMHUYECKHX pPEaKIUii B OpPraHHYECKON OK 3-4, JIP
182-183
XUMUH 7,14,22
ITouemy nayT XUMHUYECKHUE peakuu. TepMoXumusi. OK 3-4, JIP
184
7,14,22
185-186 | Pemenue 3amau no teme: «TepMOXUMHES OI§ ifé? P
CKOpOCTh XUMHUYECKUX PEaKIuit OK 3-4, JIP
187-188 714,22
DakTOpbl, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEAKIINI OK 3-4, JIP
189
7,14,22
Karanuzatopsl u katanus OK 2, 4, JIP
9,10,14, 22, 24
Pemenue 3anad no treme: «CKOPOCTh XUMHUYECKUX PEAKITUI OK 3-4, JIP
190-191
7,14,22
OOpaTtuMOCTh ~ XMMHYECKHUX  peakuuid.  XUMHUECKOe OK 3-4, JIP
192
paBHOBECHE 7,14,22
@DakTOpHbI, BIUSIONIUE HA 00PATUMOCTh XUMHUYECKUX OK 3-4, JIP
193 .
peakiui 7,14,22
Pemenue 3amau mo Tteme: «OOpaTUMOCTh XUMHUYECKHX OK 3-4, JIP
194 o
peakiii. XUuMHYECKOE PAaBHOBECHE) 7,14,22
Ipakxmuueckas pabomaNe2 « Ckopocmsb Xumuieckux OK 2,4, JIP
195 peakyuil. Xumuueckoe pasHosecue 9,10,14, 16,22,
24
196-197- OxkucnuTeNnbHO-BOCCTaHOBUTENbHBIEC peakiuu (OBP). OK 3-4, JIP
198 Knaccudukanus. [Tousarus reopuun OBP. Metoapt 7,14,22
COCTaBJICHUS] YPABHEHMII.
Bimmstnue cpenibl Ha MPOTEKAHNE OKUCIUTEIIBHO- OK 2,4, JIP
BOCCTAHOBUTEJIBHBIX MTPOLIECCOB. 9,10,14, 22, 24
199 Merton sneKTpoHHOTO OanaHca. OK 3-4, JIP
7,14,22
Meto noaypeaxkuuii. OK 3-4, JIP
200-201 7,14,22
VYrnpaxHenus B coctaBineHun ypasHeHnil OBP paznnuneiMu OK 3-4, JIP
202
METOHIAMHU. 7,14,22
Pemenue 3amau no reme «OBP. Dnexkrpoxumuueckue OK 2, 4, JIP
MIPOLIECCHI» 9,10,14, 22, 24
203 DJIEKTPOJIUTUYECKAS TUCCOLIUAIINS OK 3-4, JIP
7,14,22
CocraBieHne ypaBHEHUH MO TeME «IEKTPOIUTHYECKAsS OK 3-4, JIP
204
JTUCCOLIAIIAAY 7,14,22
Bxutag pycckux yueHbIX B pa3BUTHE MPEJCTaBICHUN 00 OK 2, 4, JIP
AJICKTPOJIMTUYECKON JTUCCOIHAITIH. 9,10,14, 22, 24
Nunukatopel OK 2,4, JIP
9,10,14, 22, 24
Bonoponnsiit nmokazarens-pH. Biustaue pH na xumuueckue OK 3-4, JIP
205
1 OMOJIOTMYECKHE TPOIECCHI. 7,14,22
['uIponan3 OpraHuyecKUX BEIIECTB: €ro OUOIOTHUECKOE U OK 2, 4, JIP
MPaKTUYECKOE 3HAUYCHHE 9,10,14, 22, 24
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206 ['maponn3 B HEOPraHMYECKOM XUMHH. OK 3-4, JIP
7,14,22
'maponus B OpraHM4ecko XUMHH. OK 3-4, JIP
207-208 714,22
209-210 CocraBieHue ypaBHEHUN TUIPOJIN3A. OK 3-4, JIP
7,14,22
Ilpaxmuueckas paboma Ne 4 Pewenue sxcnepumeHmanvbHulx OK 2, 4, JIP
211 3a0ay no meme «l uoponus» 9,10,14, 16,22,
24
Pewienune 3ama4 u ynpaxHeHUN. OK 2,4, JIP
212-213 9,10,14, 16,22,
24
O06o001IeHne ©  CHUCTEMATH3alus 3HAHUM 10  TEME: OK 2, 4, JIP
214 «XUMUYECKUE PEAKIIUM. 9,10,14, 16,22,
24
Koumponvnasa paboma Ne3 no meme: «Xumuueckue OK 2, 4, JIP
215 peaxyuuy. 9,10,14, 16,22,
24
Tema 2.4. «BemecTBa U X CBOHCTBa»
Pemenue 3ana4 no teme «PacTBopb»
216-217 | Knaccudukaius HEOpraHHYECKUX BEIIECTB OI? ]3_;1421 P
Krnaccudukanus opraHHueCKUX BEIICCTB. OK 3-4, JIP
218
7,14,22
Mertamsl.  Ilonoxxkenne B Ilepuogumyeckoit  cucreme. OK 3-4, JIP
219 Crpoenue aromoB. IIpoctsie BemecTtBa. Kpucrammmueckue 7,14,22
pemierku. Amuotponus Pusnueckue CBOICTBa.
3HaueHUE METAUIOB B IPUPOJIE U )KU3HU OPraHU3MOB. OK 2,4, JIP
9,10,14, 22, 24
OO01Ire XUMHUYECKHE CBOMCTBA METAJIJIOB OK 3-4, JIP
220
7,14,22
Csoiictsa Fe, Mn, Cr. OK 3-4, JIP
221-222 71422
OKcuabl ¥ THAPOKCUIBI METAJIJIIOB. 3HAYEHUE METAJIOB. OK 3-4, JIP
223
7,14,22
224 Koppo3sus meramios OK 3-4, JIP
7,14,22
Croco0sI 3aUTHl METANIOB OT KOPPO3HUH. OK 2, 4, JIP
9,10,14, 22, 24
OK 3-4, JIP
225 OO61mure criocoOb! MOTYYSHUS METAJLIOB 71422
DIIEKTPOIIN3 OK 3-4, JIP
226 7,14,22
["anbBaHMYECKHE 2JIEMEHTHI, IPUMEHSIEMBIE B KU3HU OK 2, 4, JIP
9,10,14, 22, 24
DneKkTponn3 OK 3-4, JIP
221 7,14,22
DNEKTPOIN3 PACIIIaBOB U PaCTBOPOB COEAMHEHNN METAIITIOB OK 2, 4, JIP
1 €ro MPaKTUYeCKOe 3HAUYCHHE. 9,10,14, 22, 24
208 CocraBieHHEe M pEIIEHHE TE€HETUYECKMX CXEM II0 TeMe OK 3-4, JIP
«Meraibl» 7,14,22
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299 Penrenue 3anad mo treme: «MeTayuis) OK 3-4, JIP
7,14,22
Menb, IMHK, XPOM, 5KEJI€30, MapraHel] KaK MpoCThIe OK 2, 4, JIP
BEIIECTBA, UX (PU3NYCCKUE M XUMUIECKIE CBONCTBRA. 9,10,14, 22, 24
Obobwarowuii ypok no meme. «Memasnvl» OK 2, 4, JIP
230 9,10,14, 16,22,
24
Hemeramnel. Ilonoxxenue B Ilepumonnueckoil cucrteme. OK 3-4, JIP
231 Crpoenue aromoB. I[Ipocteie BemecTBa. Kpucrammnueckue 7,14,22
pemetku. Aiotponus PuU3nyYecKue CBOWCTBA.
Aunnotponust OK 2, 4, JIP
9,10,14, 16,22,
24
232 Hemeramisl. XuMHYeCKHEe CBOMCTBA. OK 3-4, JIP
7,14,22
XaJabKOTeHbI B MPUPOJIE, UX OMOJIOTUYECKAs POJIb. OK 2, 4, JIP
9,10,14, 22, 24
I"anorens! B npupoze. buonsornueckas pojpb rajlioreHosB. OK 2, 4, JIP
9,10,14, 22, 24
A3oT u pochop B npupoae, ux Ouosoruyeckasi pob. OK 2, 4, JIP
9,10,14, 22, 24
233 Boaoponnbie coefuHEHNS] HEMETAIIIIOB OK 3-4, JIP
7,14,22
[TpuponooOpa3yromas poib yriepoaa Ajs >KUBOH U OK 2, 4, JIP
KPEMHHUSI 17151 HEXKUBOW TTPUPOJIBI. 9,10,14, 22, 24
Kucnopoacoaepxaiiye coOeTMHEHNs] HEMETAIIIIOB OK 3-4, JIP
234
7,14,22
Ilpakmuueckas paboma «llonyuenue, cobupanue u OK 2,4, JIP
235 PAcnosHasanue 2a308 U u3yyeHue ux c8oUCmae 9,10,14, 16,22,
24
CocraBieHue U pelieHre reHeTUUECKUX CXEM TI0 TEME: OK 2,4, JIP
236-237 9,10,14, 16,22,
«Hewmeranmeny o4
238 Pemenne 3amau nmo teme: «HemMeTauiny OK 3-4, JIP
7,14,22
Oboobwarowuti ypok no meme: «Hememannory» OK 2, 4, JIP
239 9,10,14, 16,22,
24
240 Kucnotsl OpraHu4ecKue u HEOPraHUYECKHUE. OK 3-4, JIP
Knaccudukanuu. O6mme cBoiicTBa KUCIIOT. 7,14,22
041 Ocob6ennoctu cBoictB HySO4 (koni.) 1 HNO3; CH3;COOH OK 3-4, JIP
n HCOOH 7,14,22
247 Perrenre KoMIjaeKCcHBIX 3a1a4. OK 3-4, JIP
7,14,22
243 OcHoBanus OpraHu4ecKue u HEOPraHU4YECKUE OK 3-4, JIP
Knaccudukanmmu. OOmue cBOMCTBa OCHOBaHHH. 7,14,22
['eneTnueckue psabl U TEHETUYECKAS CBSI3b B OPraHUYECKOM OK 2, 4, JIP
XuMud. EQMHCTBO MUpa BellecTB. 9,10,14, 22, 24
beckucnopoansie ocHOBaHus. B3anmHOe BIUSIHUE aTOMOB B OK 3-4, JIP
244
MOJIEKYJIC aHUJIMHA. 7,14,22
245 AMdoTepHbIe OpraHUYECKUE U HEOPTaHUYECKUE OK 3-4, JIP
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COEIMHEHUSI 7,14,22
Ipaxmuuyeckas paboma «CpasHerue ceoticma 1 OK 2, 4, JIP
246 HEOpeaHUYecKux U OPeaHu4ecKux cOeOUHeHUL) 9,10,14, 16,22,
24
Ilpakmuueckas paboma « Pewernue sxcnepumeHmanvHuix 1 OK 2, 4, JIP
247 3a0ay NO HeOPeaHU4eCKOU XUMUUY 9,10,14, 16,22,
24
Ipaxmuyeckas paboma «Pewienue sxcnepumenmanbuvix 1 OK 2, 4, JIP
248 3a0a4 N0 HeoPeaAHUUeCKOU XUMUUY 9,10,14, 16,22,
24
['eneTnueckas CBsI3b MEXKIY KiaccaMyd OPraHUYECKUX U 2 OK 2, 4, JIP
249-250 | HEOpraHUYECKUX COCTMHEHUI 9,10,14, 16,22,
24
Pemenne 3amaa mo teme: «I'eHeTHUECKasT CBA3bY 1 OK 2,4, JIP
251 9,10,14, 16,22,
24
Ipaxmuueckas paboma «I enemuueckas ces3b MeAHcOy 2 OK 2, 4, JIP
252-253 | knaccamu opeanuueckux u HeOPeaHUYeCcKUx COeOUHEeHULL 9,10,14, 16,22,
24
O060011IeHNE U cUCTEMATH3alUsA 3HaHUU 110 TeMme «BerecTsa 1 OK 2, 4, JIP
254 1 UX CBOMCTBa» 9,10,14, 16,22,
24
Konmponvnas paboma Ne4 no meme: «Bewecmea u ux 2 OK 2, 4, JIP
255-256 | ceovicmear 9,10,14, 16,22,
24
Tema 2.5. «Xumus 1 00IIECTBOY
XuMUs 1 TPOU3BOJICTBO 4 OK 3-4, JIP
257-260 714,22
OTtpunatenbHbIC MOCIEACTBUS TPUMEHEHUS TIECTUIIAIOB U OK 2, 4, JIP
06oprba ¢ HUMHU. 9,10,14, 22, 24
XUMHS ¥ CeIIbCKOE X031 CTBO 4 OK 3-4, JIP
261-264 71422
3amuTa OKpYy’Karolen cpeibl OT 3arpsi3HEHUS TSHKEIbIMU OK 2,4, JIP
MeTaJUIaMH, COeJIMHEHUSMHU a30Ta, CEPBI, YIIepoa. 9,10,14, 22, 24
XHMHUS U 3KOJIOTHS 4 OK 3-4, JIP
265-268 714,22
269-272 XUMHS U IOBCEeIHEBHA KU3Hb YeI0BeKa 4 OK 3-4, JIP
7,14,22
MapKUpOBKH YITaKOBOK IHUIIEBbIX U TUTHEHUYECKUX OK 2, 4, JIP
MIPOJTYKTOB U YMEHHUE X YUTATh. 9,10,14, 22, 24
Pemenue 3a1a4 v npuMepoB 1o TeMe «O01as XumMus» 2 OK 3-4, JIP
273-274
7,14,22
KonTponbpHo-0000mmaromumii ypok mo teme «O01mas u 2 OK 2, 4, JIP
275-276 | HEOpraHWYEeCKask XUMHUSD) 9,10,14, 16,22,
24
Uroro | 276
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7. XapaKTepuCTHKA OCHOBHBIX BUJI0B Y4eOHOM /1esiITeJIbHOCTH CTYyACHTOB

Copep:xanue XapakTepuCcTHKA OCHOBHBIX BH/I0B 1eATeIbHOCTH CTY/A€HTOB
o0y4eHus1 (Ha ypoBHe y4eOHBbIX AelCTBHI)

Baxueiimmue VYMeHue 1aBath ONpenecHUe U ONEpUPOBaTh CIECAYIOIUMIA XUMUYECKUMU

XHMHYecKHe NOHATUSIMM:  BEIIECTBO, XMMMUYECKHH D3JEMEHT, arToM, MOJEKYJa,
NOHATHUS OTHOCUTEIIBHBIE AaTOMHAs W MOJIEKYJIIpHas Macchl, HOH, aJuIOTPOIMS,

M30TOIbI, XWMHUYECKAsi CBSI3b, AIIEKTPOOTPHULATEIBHOCTh, BaJEHTHOCTD,
CTENIEHb OKUCJIEHHUS, MOJIb, MOJISIpHash Macca, MOJISIPHBIM 00BeM
ra3o00pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJSIPHOTO U HEMOJICKYISPHOTO
CTPOEHUS, PACTBOPBI, IJIEKTPOJUT U HEIIEKTPOJIUT, DIEKTPOJUTHUECKAsS
JUCCOLMAlUs,  OKHUCIUTENb W  BOCCTAHOBUTENb,  OKHUCIEHHE U
BOCCTaHOBJICHHE, TEIIOBOMH 3((eKT peakuu, CKOPOCTb XHMHUYECKOM
peakuuu, Karaiu3, XHMHUYECKOE paBHOBECUE, YIJIEPOJHBIN CKeJNeT,
(GyHKLIMOHAIbHAS IPYIINA, H30MEpUsi, TOMOJIOTUS

OcHoBHbIE 3aK0HbI | POPMYIUPOBAHHE 3aKOHOB COXPAHEHHMS MAaCChl BELIECTB MU IMOCTOSHCTBA

XHUMHH COCTaBa BEILECTB. YCTAaHOBKAa NPUYMHHO-CIEICTBEHHOW CBSI3HM MEXIY
COJICpP)KaHWEM OJTHX 3aKOHOB M HAIMCAaHWEM XHMHUYECKUX (QopMyn
YpPaBHEHUH. YCTAHOBKAa OHBOJIOLUOHHOM CYIIHOCTH MEHIEIEEBCKON U
COBpPEMEHHOU (OpMYyITUPOBOK repuoaudeckoro 3akona J[. . Menpaeneena.
OObsicHeHne (U3NYECKOTO CMBICTIAa CUMBOJIMKH MEPHOJUYECKON TaOIHIIbI
xuMu4eckux 3eMenToB . V1. MenzeneeBa (HoMepoB ajieMeHTa, IEPHOIa,
TPYMIbl) U YCTAHOBKA MPUYMHHO-CICCTBEHHON CBSI3U MEXAY CTPOSCHUEM
aroMa W 3aKOHOMEPHOCTSIMM HW3MEHEHHMSI CBOWCTB DJIEMEHTOB U
00pa30BaHHBIX MMM BEIIECTB B MEpHUOAAX W Tpymmax. XapaKTepHUCTHKa
AJIEMEHTOB MaJibIX U OOJBIIMX TEPUOJOB IO HX TOJIOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menneneesa

OcHOBHBIE TeOpUH | YCTAaHOBKA 3aBUCHMOCTHM CBOWCTB XMMHYECKHX BEIIECTB OT CTPOECHUS

XUMHH aTOMOB OOpa3yMIIUX HMX XHUMHUYECKUX OJJIIEMEHTOB. XapaKTepHUCTHUKA
BAXHEHIINX THUIIOB XWMHYECKHX CBSA3€H MW OTHOCHUTEIBHOCTH JTOM
tunoaoruud. OObsICHEHNE 3aBUCHMOCTH CBOMCTB BEIECTB OT UX COCTaBa U
CTPOEHUS  KPUCTALIMYECKUX pemeTok. DopMynupoBKa OCHOBHBIX
MOJIOKEHUN TEOPUU BJIEKTPOJIUTUUECKON JUCCOLMALMN U XapaKTEPUCTUKA
B CBETE H3TOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
coeuHeHu. POpMyIMPOBKAa OCHOBHBIX IOJIOKEHUN TEOPUU XUMHUECKOT O
CTPOEHUS OPTraHUYECKHX COEAMHEHHN W XapaKTEPUCTUKA B CBETE 3TOU
TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHUI

Baskneiimmue XapakTepucTHKa COCTaBa, CTPOCHMS, CBOMCTB, MOJTYYEHUS U IPUMEHEHUS
BelllecTBa BakHenmux wmetaoB (IA w Il A rpynn, amomuHus, sxeinesa, a B
U MaTepHasbl €CTECTBEHHO-HAYYHOM TMpoduie M HEKOTOpbIX d-2JIEeMEHTOB) M HUX

coeZIMHEeHnH. XapaKTepuCcTUKa COCcTaBa, CTPOCHHS, CBOMCTB, MOITY4YEHUS U
npuMmeHenus BaxxkHenmmnx Hemeramwion (VI A, VIIA, VIA rpynn, a Taxxe
azota u ¢ochopa, yriepoga U KpeMHHs, BOAOPOIA) U MX COECTUHEHUH.
XapakTepucTHUKa COCTaBa, CTPOSHHSI, CBOMCTB, MOTYYCHHUS W MIPHUMEHEHHUSI
BO)XHEUIINX KJIACCOB YTJIEBOJIOPOJIOB (AJIKAaHOB, ITUKJIOAIKAHOB, AJIKEHOB,
QIKWHOB, ape€HOB) W WX HanOoJiee 3HAYMMBIX B HAPOJHOXO3SHCTBEHHOM
IUTAHEe TIPEJICTABUTENCH. AHAIOTUYHAs XapaKTEPUCTUKA BaKHEHIINX
MpeJICTaBUTENIel IPYruxX KJIAaCcCOB OPraHMYECKUX COEIMHEHUN: METaHoJIa U
3TaHOJA, CIOKHBIX Y(DUPOB, JKUPOB, MBLI, aTbACTHAOB ((popMabIETUIOB U
arneTraigbleruia), KETOHOB (areToHa), KapOOHOBBIX KHCIOT (YKCYCHOH
KHCJIOTHI, JJIi €CTECTBEHHO-HAYYHOTO NpPOQWIS MPEeNCTaBUTENCH IPYTrux
KJIACCOB KHCJIOT), MOHOCAaXapuaoB (TIFOKO3bI), THCAXapHI0B (caxapossl),
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MoJIMCaxapuaoB (Kpaxmaia | LEJUTI0J03bl), aHWINHA, AaMHHOKHCIIOT,
0€JIKOB, HICKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH, KAy4yKOB, IJIACTMACC

XUMHYEeCKHH A3BIK
M CUMBOJIMKA

Hcnonp3oBanue B y4eOHOM W  MpPOECCHOHANBHON  J1€ATEIbHOCTH
XUMHUYECKUX TEPMUHOB M CUMBOJMKU. Ha3zBaHue M3ydeHHBIX BEIIECTB IO
TPUBHUAIIBHOM WJIM MEXIYHAapOJHONM HOMEHKJIATYpE U OTPa)KEHUE COCTaBa
9TUX COCAMHEHHUW C TMOMOIIBI0 XUMHUYECKuUX Qopmyn. OTpakeHue
XMMHYECKHUX ITPOLIECCOB € MTOMOIIBIK) YPABHEHUN XMMUYECKUX PEaKIUil

XumMuueckKue
peakuuun

OObsicHEeHHE CYIIHOCTH XHMMHYECKHX TpoueccoB. Kiaccudukarms
XMMHYECKUX PpEaKIHUi 10 pa3M4HbIM IPH3HAKaM: YHCIYy H COCTaBY
NPOAYKTOB H PEareHTOB, TeryioBoMy 3¢dekTy, HampaBieHuio, dase,
HAJIMYUIO KaTaM3aToOpa, W3MEHEHHWIO CTEIEeHEH OKHCIICHHS JIJIEMEHTOB,
00pa3yIoNMX BEIIECTBA. YCTAaHOBKAa MPH3HAKOB OOIIET0 M Pa3jIMYHOIO B
TUIOJIOTUM PEAKIUH JUII HEOPraHWYeCKOW M OPraHM4YeCKOW XHMUH.
Knaccugukanus BemiecTB M TPOIECCOB C TOYKHA 3PEHUS OKUCIICHUS-
BoccTaHoBNeHUs. CocTaBlieHHE YpaBHEHUH peakluil ¢ MOMOIIbI0 METoxa
3NIeKTpOHHOro OanaHca. OObSICHEHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOM
PEaKLUH U TTOJIOKEHUS] XUMUYECKOTO PABHOBECHSI OT PAa3IMYHBIX (hPaKTOPOB

XuMHYEeCKHI
IKCIEPUMEHT

BrlnoniHEHME XUMHUYECKOTO HJKCIIEPUMEHTa B IIOJHOM COOTBETCTBHH C
npaBwiaMu  Oe3omacHocTtd. HaOmropenuwe, Qukcanuss U ONHUCaHUE
PE3yJIbTaTOB MPOBEIEHHOT0 SKCIIEPUMEHTA

XumMnyeckas
uHdopmanus

[TpoBeneHue CcaMOCTOSTENBHOIO IOMCKAa XHUMHUYECKOW HHpopManuu c
MCIIOJIb30BAaHUEM PA3JIMYHbIX HCTOUYHUKOB (Hay4YHO-TIOMYJIIPHBIX U3AAHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHera). Mcmonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTMM st 00paboOTKM M Tepeadyd XMUMHYECKOM
MHOpPMAIIMK U €€ MPEeACTaBICHUs B pa3IMyHbIX (hopmax

Pacuernl mo

VYcraHOBKa 3aBUCHMOCTHM MEXJIY KAadeCTBEHHOM M KOJIMYECTBEHHOU

XMMHYECKUM CTOPOHAaMM XHMHYECKHX OOBEKTOB M MpOIEeccoB. PemieHue pacyeTHbIX
¢popmyaam u 3aJa4 110 XUMUYECKUM (opMyJiaM U YpaBHEHUSIM
YPaBHEHHUSAM
IIpoduiabHoe n OO0bsicHEHHE XUMUYECKHX SBJICHUH, IPOUCXOASIINX B IPUPOJIE, OBITY U Ha
npodeccnoHaNbHO | Ipou3BoiacTBe. OmnpeneneHnue BO3MOXKHOCTEH NPOTEKAaHUS XUMHUYECKHX
3HAYMMOE MpeBpalieHuii B pasnuyHbiX  ycioBusix.  CoOmtofeHHe  mpaBuMII
coJepKaHue DKOJIOTMYECKH TPaMOTHOIO MOBEAECHHA B OKpykaromen cpene. OrneHka

BJIUSIHUS XMMUYECKOTO 3arps3HEHUs] OKpYXKAIOUIeH cpeabl Ha OpPraHu3M
4eJI0BEKa U ApyTrue KuBble oprann3Mbl. CoOuto/ieHne mpaBuil 6€301acHOro
oOpallleHusT C TOPIOYMMHU M TOKCHYHBIMHU BeEIECTBaAMH, J1ab0OPaTOPHBIM
o0opynoBanueMm. [logroroBka pacTBOpoB 3aJJaHHON KOHIIEHTPALUHU B OBITY
U Ha npousBojacTBe. KpuTHueckas OIEHKa JOCTOBEPHOCTH XHMHUYECKOM
uHOpMalKK, OCTYNAIONIEH U3 pa3HbIX HCTOYHUKOB

8. YueOHO-MeTOAMYEeCKOe M MaTepHAIbHO-TEXHNYecKoe o0ecniedyeHue NporpaMmbl y4eOHOMH

JUCHUILIMHBI «XHMM»

OcBoecHue porpamMmaI y‘-IC6HOI7I JUCHUILIMHBL  «XHMHUI» npeanojaract Haludue B

npodeCCHOHATBHON

00pa3oBaTeNbHOM  OpraHM3allik, pealn3ylnell  00pa30BaTebHYIO

nporpaMMmy cpenHero oomiero oOpasoBanusi B mpenenax ocBoeHuss OIIOIT CIIO na 0Oaze
OCHOBHOTO 00111eT0 00pa3oBaHus, KaOMHETa XUMUH C JabopaTopueil 1 1abopaHTCKOW KOMHATOM,
B KOTOPOM HMEETCs BO3MOXKHOCTh OOECIeuYHTh CBOOOAHBIN moctyn B MHTEepHET BO Bpems
y4eOHOTO 3aHATHS W B TEpHoJ BHEydeOHOW aesTenpHOCcTH oOydaromuxcs (ITucemo
MunucrepctBa obpazoBanus M Hayku PO ot 24.11.2011 Ne MJI-1552/03 «OO6 ocHameHu#
00111600pa30BaTEIbHBIX YUPESIKICHUN YICOHBIM U y4eOHO-1a00paTOPHBIM 000PYIOBAHHEM).
[Tomemenne  kabuHeTa  JOJDKHO  yIOBIETBOPATH  TpeOoBanusiM  CaHuUTapHO-
snuaeMuonorudeckux npasuia U HopmaTuBoB (CanlluH 2.4.2 No 178-02) u ObITH OCHAIEHO
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TUTIOBBIM ~ 00OpYZOBaHHMEM, YyKa3aHHBIM B HACTOSIIUX TpPEOOBAHWSIX, B TOM YHUCIE
CHEUAIM3UPOBAaHHON y4eOHOW MeOenpl0 W CpeAcTBaMU OOy4YeHUs, JIOCTATOYHBIMH TS
BBITIOJTHEHMSI TPEOOBaHM K YPOBHIO TMOJTOTOBKM OOydJarommxcs. B kaOuHeTe JAOHKHO OBITh
MyJIbTUMEANIHOE 00O0pyIOBaHHE, IOCPEACTBOM KOTOPOTO YYaCTHHKH O0pa30BaTeIbHOIO
mporecca MOTYT TPOCMAaTpUBAaTh BH3yalbHYH0 WH(POpMAIMIO 10 XHWMHH, CO3/1aBaTh
Mpe3eHTaluK, BHJIeOMaTepualibl U T. M. B cocTaB y4eOHO-METOAMYECKOrOo W MaTepHalbHO-
TEXHUYECKOTO OCHAIICHUS KAOMHETa XHMHH BXOJIAT:

* HaTypaJlbHble 0OBEKTHI, MOJETH, IPUOOPHI U HAOOPHI AJISl TOCTAHOBKHU JIEMOHCTPALIMIOHHOTO U
YUEHUYECKOTO IKCIIEPUMEHTA;

* IeYaTHBIC U SKPAHHO-3BYKOBBIE CPEJICTBA OOyUCHUS;

* Cpe/ICTBa HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHIA,

* PEaKTUBBI;

* IEpEYHU OCHOBHOM M JIOTIOJIHUTEIBHON yUEeOHOM JINTEpaTyphl;

* BCIIOMOTaTENbHOE 000pPYI0BaHUE U UHCTPYKLIUU;

* OuOMOTEeUHBIN POH.

B 6ubnuoreunsiit poHa BXOAAT yueOHUKU U ydeOHO-MeToanueckue KoMIuieKTsl (YMK),
PEKOMEH/IOBaHHbIC  WJIM  JIONYIICHHBIC JUIS  HWCIOJB30BaHUA B  MPOQECCHOHATHHBIX
00pa30oBaTeNbHBIX OpPraHMU3AlMAX, pPEaTU3YIOIIUX O00pa30oBaTeNbHYI0 MPOTPaMMy CpPEIHETO
obmero obOpazoBanus B mpenenax ocBoeHus OIIOII CIIO Ha 06a3e OCHOBHOTO OOIIETrO
oOpa3oBanus. bubnuoreuynsiit GoHI MOKET OBITH JOMOTHEH XHUMHUYECKOW SHIMKIONEAUECH,
CIIPABOYHUKAMH, KHUTAMH IS YTCHHSI 110 XUMHU. B TIpoIriecce 0CBOCHHS MPOTpamMMbl yaeOHOU
JTUCIUIIAHBL «XUMUS» 00y4aroluecs J0DKHBI UMETh BO3MOXKHOCTD JIOCTYMA K AJIEKTPOHHBIM
y4eOHBIM MaTepuajaM [0 XHMHH, UMEIOIIUMCS B CBOOOJHOM JOCTyrne B cetu HHTepHeT
(97K TPOHHBIM KHHUTaM, MPaKTUKyMaM, TectaM, matepuanam EI'D u np.).

Nudopmanuonnoe odecrneyenne o0yueHust
Ilepeyenb pekoMeHyeMbIX Y4eOHBIX H3/IaHUI, 10MOJHUTEIbHOI JJUTEPATYPbI
Jus o0yuarommxcst

Tabpuensn O. C., Ocmpoymos U. I'. Xumus 1ist npodeccuii U CrienuaibHOCTEH TEXHUYECKOTO
npoduis: y4eOHUK AJIS CTYN. YUpexaeHHuH cpel. npod. odpazoBanus. — M., 2018.

Tabpuensn O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumusa mis npodeccuil u
CHeLHaNbHOCTEH E€CTECTBEHHO-HAyYyHOro MNpowmiis: y4yeOHUK Uil CTYA. YUPEKACHUH Cpen.
npod. obpazosanus. — M., 2018.

TI'abpuenan O. C., Ocmpoymos U. I'. Xumus g npodeccuil 1 crnenuaibHOCTeH ColuanbHO-
HYKOHOMHYECKOTO M TYMaHUTAPHOTO Mpoduieii: y4eOHUK A CTYA. YUPEXKICHHH Cped. Tpod.
obpazoBanus. — M., 2018.

Tabpuensn O. C., Ocmpoymos U. I., Cnaoxkos C. A., Hopogeesa H.M. Tlpaktukym: yueoO.
[TocoOue st cTyn. yupexxaeHuii cpea. npod. odpasosanus. — M., 2018.

Tabpuensn O. C., Ocmpoymos U. I'., Cnaokos C. A. Xumust: mocodbue st moarotroBku k EI'D:
yue0. mocobue aist CTyJ. YUpexkaeHui cpel. mpod. oopazoBanus. — M., 2018.

T'abpuenan O. C., Jlvicosa I'. I Xumud. TecTbl, 3a1a4u U ynpakHeHUs: ydebd. mocodue st
CTYI.yupexaeHuit cpea. nmpod. oopazosanms. — M., 2018.

I'munka, H.JI. O6mas xumust B 2 4. Yacte 1: YueOHHMK aisa akajeMuueckoro OakanaBpuara /
H.JI I'munka. - Jlro6epust: FOpaiit, 2017. - 364 c.

Epoxun IO0. M., Kosanesa U. b. Xumus nist mpodeccuii M CeruaibHOCTEH TEXHUYECKOTO U
€CTEeCTBEHHO-HAYYHOT0 Mpo¢uiIel: ydeOHUK I CTYA. YUpexXIeHu# cpea. mpod. odpazoBaHusl. -
M., 2018.

Epoxun FO. M. Xumus: 3agaun ¥ ynpaxHeHus: y4de0. mocoOue aisl CTyHA. Y4YpexIeHHH
cpen.npod. odpazoBanus. — M., 2018.

Epoxun FO.M. COOpHHMK TECTOBBIX 33JaHUM 10 XUMHH: yueO. mocodue At cTyn. YupexIeHHH
cpen. mpod. obpazoanust. — M., 2017.
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Epoxun FO. M., Koeanesa H. b. Xumus ans npodeccuil M CrenualbHOCTEH TEeXHUYECKOTO
npoduist. DNEKTPOHHBIN y4eOHO-METONYECKUi KoMmruiekc. — M., 2018.
Cnaokos C. A., Ocmpoymos U. I'., I'abpuensn O. C., Jlykvanosea H. H. Xumust 1715 ipodeccuii u
CHEIHMAIbHOCTeH TEXHUYECKOTo Npoduis. DIEKTPOHHOE MPHIIOKEeHHE (3JEKTPOHHOE ydeOHOe
U3JIaHUE) JUTSl CTYI. yUpekIaeHui cpea. mpod. oopasoanus. — M., 2018.
s mpenonasareJieii

®enepanbhblil 3ak0H 0T 29.11.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deaeparumy.
[Ipuka3z MunucrepctBa obpazoBanusi U Hayku PD or 17.05.2012 Ne 413 «OO6 yTBepKaeHUU
(denepasbHOrO TOCYAapCTBEHHOTO 00pa3oBAaTENbHOTO CTAaHAAPTAa CPEIHEro (MOJHOTO) OOIIero
00pazoBaHU.
[Tpuka3 MunucrepcTBa obpasoBanuss u Hayku P® or 29.12.2014 Ne 1645 «O BHeceHuH
n3meHenui B Ilpuka3 MwunucrepcrBa obpazoBanusi u Hayku P®D ot 17.05.2012 Ne 413 “O06
YTBEPXKIEHUH (eAepabHOTO TOCYAapCTBEHHOTO0 00pa30BaTENbHOTO CTaHJIapTa CPEIHETO
(mosHOTO) 00I1IETO 00pa30BAHUS Y.
[Tucemo JlemaprameHTa rocylapCTBEHHON MOJUTUKU B c(epe MOATOTOBKH pabouMx KaapoB U
JAIIO Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «PexkomeHpanuu Mo OpraHHU3alNH
MIOJIyYEHUsI CpEAHEro 0o01ero o0pa3oBaHus B MpeEJesiax OCBOCHUsI 00pa30BaTENIbHBIX IPOrpaMM
cpenHero nmpodeccuoHanIbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO 001Iero o0pa3oBaHus C y4ETOM
TpeOoBaHUH (hemepabHBIX TOCYAAPCTBEHHBIX O0pa30BaTENBHBIX CTAHIAPTOB M IOIYy4aeMOU
poQeCCuu Win
CIEIMAJIbHOCTH CPEHEr0 MPO(ECCHOHATIBHOTO 00pa30BaHUs».
T'abpuenan O. C., Jlvicosa I'. I'. Xumus: KHUTA JUIA TIpeniofaBaTens: yued.-MeToa. mocodue. —
M., 2017.
Tabpuensn O. C. u op. Xumus s npodeccuil U crenuaibHOCTeH TeXHUYECKOro Mpoduis
(2TIEKTPOHHOE MPUIIOKEHHUE).

HUHTEPHET-PECYPCBI
www. pvg. mk. ru (omumnuazna «I[lokopu BopoOseBbI TOpBD»).
www. hemi. wallst. ru (O6pa3oBarenbHBIN CANT IS IIKOJTBHUKOB «XUMHUSI»).
www. alhimikov. net (OOpa3zoBaTenbHbIN CAalT AJIs HTKOJIBLHUKOB).
www. chem. msu. su (3aexkTpoHHas 6MOIMOTEKA IO XUMUM).
www. enauki. ru (MHTepHeT-u3AaHue )i yuuTeneld «EcTecTBeHHbIE HAyKn).
www. lseptember. ru (MeTonuueckas razera «llepBoe ceHTIOp»).
www. hvsh. ru (kypHast «XuMuUs B IIKOJIE»).
www. hij. ru (kypHaJ «XUMUS U KU3HB).
www. chemistry-chemists. com (3JIEKTPOHHBIHN KypHaT «XUMHKH U XUMUS).
http://him-school.ru/- BuptyanpHas xumudeckas 1mkosa
http://college.ru/himiya/- OTKpbITHIH KOLIEIK: XUMUS.
http://my.mail.ru/community/chem-textbook/- Yueouuk xumun (Bumeo3anucu u
sKcrepuMeHThl), aBTop .M. Kunun.
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