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PabGouas mporpamma yue6noit aucuurmmunabl OY]J[.11 Xumus paspaboraHa B
COOTBETCTBHH CO CIEAYIOUIUMU HOPMATUBHBIMH JOKYMEHTAMMU:

- @eaepalbHOTO TOCYIApCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CPEIHEro
oO1rero oOpa3zoBaHusl, YTBEPKACHHOTO MpukazoMm MwunHoOpHayku Poccuu ot 17
Mmas 2012r. Ne 413;

- ®enepanbHOr0 TroOCYJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApTa IO
CHEUATbHOCTU CPEAHET0 MPOo(hEeCCHOHATBLHOI0 00pa30BaHus:

e 35.02.12 CapoBo-mapkoBoe u JanamadtHoe cTpoutensctBo CIIO,
BXOJIAIIEN B COCTaB YKpyIMHEHHOM rpynnbl cnienuanbHocTeil 35.00.00 Cenbckoe,
JIECHOE U PHIOHOE XO3MCTBO;

- IlpumepHoii OCHOBHOIl 00pa30oBaTENbHON NPOrPaMMBI CpPEIHEr0 OOIIEro
oOpa3oBaHus, 0J00peHHON pelieHueM ¢eaeparbHOro y4eOHO-METOANYECKOrO
o0benuHeHus1 o obmemMy obpazoBanuio (mpoTokosn Ne 2/16-3 ot 28 utons 2016
r.);

- IlpumepHoii mporpamMmoii o001Ie00pa3oBaTEILHON yUeOHON JAUCIUTIIAHBI
«Xumusi» s OpodecCHOHANBHBIX — 00pa3oBaTEeNIbHBIX  OpraHu3alui,
pexomeHoBaHHOM DenepalibHbIM TOCYIapCTBEHHBIM aBTOHOMHBIM YUpEXKICHUEM
«DenepalibHbIH  MHCTUTYT pa3BUTUS 00pa30BaHHUS» B KadyecTBe MPUMEPHOUN
OporpaMMbl JJI peajiv3alliii OCHOBHOW MpodeccruoHambHO00pa3oBaTeIbHOM
nporpammbl CIIO Ha 0a3e ocHOBHOro o001Iero 00Opa3oBaHMs C TOJy4YEHUEM
cpeaHero oOmiero oo6paszoBaHus (mpotokon Ne 3 ot 21 wmrons 2015 r.) ¢
yTtouHeHUusiMU 2017 r (PT'AY «DUPO» npotokon Ne 3 ot 25 mas 2017).
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1. HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma oO1ieo6pa3zoBaTebHON YU4EOHON AUCITUTUINHBI «XUMUS SABISIETCS
4acTbl0O OCHOBHOM mpodeccuoHaibHOW oOpa3zoBarenbHoil nporpammel  CIIO
(OIIOIT CIIO) nHa 6a3e OCHOBHOTO oOOIIero oOpa3oBaHUs NPHU MOATOTOBKE
CHEUAINCTOB  CPEIHEro 3BeHAa A crenuanbHOCTEN CPEIHETO
po¢eCCUOHATLHOTO 00pa30BaHUS:

35.02.12 CanoBo-napkoBoe u nanamadpTHoe crpoutensctBo CIIO, Bxonsimeit
B COCTaB yKpynHeHHOM rpynmnsl cnenuaibHocTed 35.00.00 Cenbckoe, necHoe u
pBIOHOE XO3AMCTBO.

[Iporpamma paspaGorana Ha ocHoBe TpedoBanuiit ®I'OC cpeanero obmiero
oOpa3oBaHusA, MPEABSBISIEMBIX K CTPYKTYpE, COJEPKaHUIO M pe3ysibTaTam
OCBOCHHUS Yy4eOHOM AMCHMIUIMHBI «AHTIIMUCKUN $3BIK», C ydeToM llpumepHoit
OCHOBHOM 00pa3oBaTeslbHOM MporpaMMbl CpeaHero oOmero o6pa3oBaHus,
0100peHHO# penieHueM (peaepalbHOr0 y4eOHO-METOIUUECKOr0 O0BEIUHEHHUSI 110
obmemy o6OpazoBanuto (mpotokosn oT 28 wuroHa 2016 r. Ne 2/16-3, u B
COOTBETCTBHM ¢ PekoMeHalusaMu 1Mo OpraHu3aliiy Mojay4deHus CpeIHero 00IIero
oOpa3oBaHus B IIpejeliax OCBOEHHUs 00pa3oBaTEIbHBIX MPOTPAMM CPEIHErO
npodeccuoHaIbHOrO0 00pa3oBaHMs Ha 0a3e OCHOBHOTO 0OIIEro 0oOpa3oBaHUS C
y4yeToM TpeOoBaHUN  (eAepalbHbIX T'OCYAApPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJApPTOB M MOJydyaeMod mnpodeccur WU CHEIHAIBHOCTA  CPEIHETO
npodeccruoHaibHOro o0pazoBaHusi (muchbMo JlemapramMeHTa TrocyaapCTBEHHOM
MOJIMTUKH B cpepe moAroToBku padbouux kaapos u 10 MunobOpuayku Poccuu ot
17 mapra 2015 1. Ne 06-259).

Coaepxanue nporpaMMmbl «XHUMHs» HAIPAaBICHO HA JOCTHXKEHUE CIEAYIOIIUX
neJjei:

* osydeHne GyHIaMEHTabHbBIX 3HaHUU B Kypcax «O01mas u HeopraHudeckas
xumus» U «OpraHudekas XUMUsD), O BbLAAIOLIUXCS OTKPBITUSX B XMMHUYECKOMN
HayKe; 0 METOJaX HAy4YHOI0 MO3HAHUS,

* (¢opmupoBaHWe Yy OOy4YalOImIUXCS YMEHHA OIICHMBATh 3HAYMMOCTb
XUMUYECKOTO 3HAHUS JJISI KaXKJO0T0 YEIOBEKa;

* (hopmupoBaHre Yy 00yUYaIOMIUXCS ETOCTHOTO MPEACTABICHUS O MUPE U POJIU
XUMHUU B CO3/IaHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MHUpa; YMEHUS
OOBSACHATh OOBEKTHI U MPOIECCHl OKPYKAIOIIEH JIEHCTBUTEIHLHOCTU: MPUPOTHOM,
COLMAIBbHOM, KyJbTYpHOM, TEXHUYECKOW CpeAbl, — HCIOJAb3yS JJs 3TOr0
XUMUYECKUE 3HAHMUS;

* pa3BUTHE y OOYYAIOMINXCS YMEHUH paznuyaTh (PaKThl U OIEHKH, CPABHUBATH
OLICHOYHBIE BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBA3b KPUTEPUEB C
OTIPEJICTICHHOW CHUCTEMOM  IIeHHOCTeW, QopMymupoBaTh ¥  OOOCHOBBIBATH
COOCTBEHHYIO MO3HUIIMIO;

* npuoOpeTeHue OOYyYaIOIIUMUCS ONbITa Pa3HOOOPA3HOM JIESITENIbHOCTH,
MO3HAHUSI W CAMOIIO3HAHMS; KIIOYEBBIX HABBIKOB, HMEIOUIUX YHHUBEPCAIbHOE
3HAQUYCHHUE [IJI PA3JIUMYHBIX BHUJIOB JEATEIbHOCTU (HABBIKOB pEIICHUS MpOOieM,
NPUHATUSL ~ PEILICHHWM, TMOWCKa, aHainuM3a U o0paboTku  UHpOpMaIH,
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KOMMYHUKATHBHBIX  HABBIKOB,  HABBIKOB  WM3MEPCHHH,  COTPYIHUYECTBA,
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKU3HU);

* TOJICPAHTHOE CO3HAHWE U TIOBEICHHE B TIOJIUKYJIBTYPHOM MUPE, TOTOBHOCTD U
CIIOCOOHOCTh BECTH JUAJOT C JPYTUMH  JIIOJBMH, JOCTHTaTh B HEM
B3aMMOIIOHUMAaHHMsI, HAXOIUTh OOIIME IEIM U COTPYAHUYATD ISl UX JTOCTHKCHUS,
CIIOCOOHOCTh ~ MPOTHBOCTOSITH  HMJCOJOTHM  DKCTPEMHU3Ma,  HAIMOHAIM3Ma,
KCeHO()OOMHM, JUCKPUMHUHAIIMK 110 COIHMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM U IPYTUM HETATUBHBIM COIIMAJILHBIM SBJICHUSM;

* AHTUKOPPYIIIMOHHOE MUPOBO33PCHHE.

B mporpammy BKIIIOUEHO CoOjep)KaHHE, HANpaBiIeHHOE Ha (QopMHpOBaHUE Yy
CTYJICHTOB KOMIICTCHIINH, HEOOXOAUMBIX JJisi KadecTBeHHOTO ocBoeHus OIIOIIT
CIIO na 6a3e 0CHOBHOrO 0011ero o0pa3oBaHMs C MOJYYEHHEM CPEIHEro OOIIeTro
o0pa3oBaHUs;, MPOrpaMMbl  TOJTOTOBKM  KBATU(UIMPOBAHHBIX  pabOUMX,
ciyxanux (IITKPC); mporpaMmbl MOATOTOBKU CIEIUATMCTOB CPEIHEr0 3BEHA
(ITIICC3).

[Iporpamma ydeOHOW JIUCHMIUIMHBI «XUMHUS» BKJIIOUYAET COJIEpKAHUE
y4eOHOro Marepuana, TMOCIeAOBATeIbHOCTh €r0 U3Y4YEHUs, pachpeiesicHue
y4eOHBIX YacoOB, TEMATUKY pedepaToB, BUJIbl CAMOCTOSATEIBLHBIX pa0OT, YUUTHIBAS
cienuduky  TporpaMMbl  TMOATOTOBKH  CICIHAJIMCTOB  CPEIHETO  3BEHA,
OCBaMBae€MOM CIIELIUATIbHOCTH.

[Iporpamma  MOXET  HCHOJB30BAThCS  APYTMMH  MpodecCHOHATbHBIMU
oOpa3oBaTeIbHBIMM  OpPraHU3alMAMH,  PEATU3YIOUMMU  00pa30BaATENbHYIO
nporpaMmy cpeanero odiero oopasosanus B npenenax ocsoenust OITOIT CIIO na
06a3e OCHOBHOIrO 00IIEero oOpa3oBaHUsl, MPOTPaAMMBbI MOJATOTOBKUA  CIIEIIUATUCTOB
cpeanero 3BeHa (I[IIICC3).



2. OBIIAS XAPAKTEPUCTHUKA YUYEBHOM JUCHHUIIJINHBI
«XHUMHUD

XuMusi - 3TO HayKa O BEIIECTBaX, UX COCTABE U CTPOCHUHU, CBOMCTBAX U
MpEBpAIICHUAX, 3HAUYCHUM XUMUYECKUX BEIIECTB, MATEPUAJIOB U IPOIIECCOB B
MPAKTUYECKOMN JAEATETLHOCTH YEIOBEKA.

Conepxanue 0011e00pa30BaTeIbHON  YU4eOHON  AUCHUIUIUHBI  «XUMUS»
HaIpaBJICHO Ha YCBOEGHHUE O0YYaIOIMIMMUCS OCHOBHBIX MOHITHH, 3aKOHOB U TEOPUH
XUMUU; OBJIAJICHUEC YMEHUSIMHU HaOMI0AaTh XUMHUYECKUE SBJICHUS, MPOBOJUTH
XUMUYECKUI OKCIEPUMEHT, MPOU3BOJAUTL pacyeThl HAa OCHOBE XHUMHUYECKHX
dbopMys BEIIECTB U ypaBHEHUN XUMUUECKUX PEAKIIUM.

B mporiecce nzydeHus XuMun y 00y4daroIuxcsi pa3BUBAIOTCS MMO3HABATEIIHHBIC
WHTEPECHl U MHTEIJIEKTYalbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaAMOCTOSATEIILHOM
npuoOpeTeHus 3HaHUI 10 XUMHUHU B COOTBETCTBUU C BOZHUKAIOITUMHU KU3HEHHBIMHU
npoOjieMaMH, BOCIHTHIBACTCS OEpEKHOE OTHOIICHHWE K MPHUPOJIC, MOHUMAHHE
310pOBOTO  o0Opasza JKM3HHU, HEOOXOAUMOCTH TPEAYNPEKICHUS  SIBICHUH,
HAHOCSIIUX Bpell 370pOBbI0 U OKpyXKaromiehd cpene. OHM OCBaMBAIOT MPHUEMBI
rPaMOTHOTr0, 0€30MacHOTO HCIIOJIb30BaHUSI XMMUYECKUX BEIICCTB U MaTEpPHUAJIOB,
IPUMEHSEMBIX B OBITY, CEJILCKOM XO03SMCTBE U Ha MPOU3BOJICTRE.

Peanuzanus JneTyKTUBHOTO TOAXOJa K M3YYCHHIO XHUMHUHM CIIOCOOCTBYET
Pa3BUTUIO TAKHUX JIOTMYECKHX ONEpaluid MBIIUJIEHUSA, KaK aHallu3 U CHUHTE3,
00001IeHNe W KOHKpETH3allus, CpaBHEHHWE U AaHAJIOTHs, CHUCTEMaTu3alus Hu
KJaccuuKaiys 1 zp.

[Ipu ocBoenuu cneunanbHoctedt CIIO ecTecTBEeHHO-HAYYHOTO MPOQUISL
npodeccuoHaIbHOr0 00pa3oBaHus XUMUsl uU3ydaetcs Ha 0a3oBoM ypoBHe PI'OC
CpeaHero oo01Iero oopa3oBaHus.

B conepxanun y4eOHOW MUCUMIUIMHBI JJII €CTECTBEHHO-HAYYHOTO MPOUIs
npodeccuoHaIbHO 3HAYMMBIA KOMIIOHEHT HE BBIIENICH, TaK Kak BCE €ro
colepkaHue  sBASETCS  NpOQUIBHO -  OPHUEHTHUPOBAaHHBIM M HOCHUT
npodeccuoHaIbHO 3HAYUMBINA XapaKTep.

B nmpomnecce wu3ydyeHHS XHMUU TEOPETUUYECKHUE CBEACHUS JOMOJHSIOTCA
JIEMOHCTpAIUAMH, JTaOOPATOPHBIMH ONBITAMH U MPAKTUYCCKUMU 3aHITHIMHU.
3HAUUTENIBHOE MECTO OTBOJUTCA XHUMHUYECKOMY 3KCIEepUMEHTY. OH OTKpBIBAET
BO3MOXHOCTH ()OPMHUPOBATH Y O0YYAIOIIUXCS CTICIIHATIBHBIC TPEAMETHBIC YMEHHS:
paboTaTh C BEHIECTBAMH, BBIMOTHATH TPOCTHIE XHUMHYECKHE OIBITHI, YYUTh
0e30macHOMY ¥ DKOJIOTHYECKHM TPaMOTHOMY OOpaIlleHHWI0 C BEIIeCTBAMH,
MaTepHalaMH U MPOIecCaMy B OBITY M Ha IPOU3BOICTBE.

Jlnst opraHuW3anuyi BHEAYJUTOPHON CaMOCTOSTENBbHON pPabOThl CTYJEHTOB,
MpEeACTaBIeH TMPUMEPHBIA TiepedeHb pedepatoB (mokiamoB). C  1enbro
dbopmMupoBaHus WH(OPMAITMOHHOW KOMIIETEHTHOCTH — OOYYaroIIuXCs npu
OpraHu3alMd  CaMOCTOATENIbHOM  pabOThI aKIICHTUPYETCS ~ BHUMAaHUE
oOyyarolmuxcs Ha TMOUCKEe HMH(pOpMaluu B cpelcTBax Maccmenua, VHtepHere,
y4eOHOM W cHenuasbHOM JIUTepaType € COOTBETCTBYIOIIMM O(opMIIEHUEM U
MpEACTaBICHUEM PE3YJIbTaTOB.



N3yuenne  oOmieoOpa3oBaTebHOM  y4eOHOM — AUCHUIUIMHBI  «XUMHSI»
3aBepIIaeTCs MOABEACHHUEM HUTOroB B (opme aud@epeHHrpoBaHHOrO 3ayeTa B
paMKax MPOMEXKYTOYHOW aTTecTalnu CTYAEHTOB B mpouecce ocBoeHus OITOII
CIIO c nonyyenueM cpennero oodiero oopazosanus (IITICC3.)

IIpu  ocBoenun  cnemumanpHocTed  CIIO  TexHuueckoro  mpoduis
npodeccuoHanbHOTO 00pa3oBaHUA XUMHUs H3ydaeTcss Oonee YriiyOJIeHHO Kak
npoduiibHasg yueOHasi TUCIUILIMHA.

Crnemmnduka W3y4eHHS XHMHH TIPU  OBJAJCHUU  CHCIHAIBHOCTIMHU
TEXHUUYECKOr0 Mpopuisi OTpakeHa B Kaxaod Tteme paszaena «CoaepxkaHue
yueOHOU aucuuminHb B pyopuke «I[IpoduibHbie u npodeccruonanbHO 3HaYUMBbIe
DIIEMEHTHI COJCP)KaHUS». DTOT KOMIIOHEHT peaju3yeTcs MPH HWHIUBUIAYAITbHON
CaMOCTOSITETIbHON paboTe oOydaromuxcsi (HamucaHuu pedepaToB, MOATOTOBKE
COOOIIEHM, 3allUTe TMPOEKTOB), B TNpolecce Y4YeOHOH [eATeNbHOCTH O]
PYKOBOJICTBOM TpemnojiaBaTess (BBIMOJIHEHUH XUMHUYECKOTO OJKCIEPUMEHTa —
7a00paTOPHBIX  OMBITOB M  MPAKTHYECKHX pPabOT, pENICHUH MPaKTHUKO-
OPUEHTHPOBAHHBIX PACUETHBIX 33724 U T. 1I.).

B mpouecce wu3zydeHuss XUMHHM TEOPETHUYECKHE CBEICHMS JTOTIOJHSIOTCS
JEMOHCTpAIUsIMH, JTa0OPATOPHBIMU OIBITAMH W TMPAKTHUYCCKHUMH 3aHITHIMHU.
3HAYNTENTFHOE MECTO OTBOJUTCS XHMHUYECKOMY JKcrmepuMeHTy. OH OTKphIBaeT
BO3MOKHOCTH ()OPMHUPOBATH Y O0YUAIOIINXCS CTIICIIHATBHBIC MPEAMETHBIC YMCHHUS
paboTaTh C BEIIECTBAMHU, BBIMOJIHATH MPOCTHIE  XUMHUYECKUE OIBITHI, YYUTh
0e30MacHOMY M JKOJIOTHUECKHM TPaMOTHOMY OOpalleHHI0  C BelleCTBaMH,
MaTepHallaMy U MpolieccaMu B ObITY U Ha MPOU3BOJICTBE.

Jlist opraHu3anMyd BHEAYJUTOPHON CaMOCTOATENbHON pabOThl CTYJEHTOB,
OBJIaJIEBAIOIIINX CHEIUATBHOCTAMHU CIIO TEXHUYECKOTO npoduis
npodeccuoHaIbHOTO  00pa3oBaHMs, TMPEACTAaBICH MPUMEPHBIM  TEpeYeHb
pedeparoB (OKIAT0B), MHAUBUIYATBHBIX TIPOCKTOB.

B mpormecce wusydeHus XuMHUM BaxHO (OPMHPOBATH HH(POPMAIMOHHYIO
KOMIIETEHTHOCTh OOywatomuxcs. [loaToMy mpu opranuzaiuu camoCTOSITEIbHOM
paboThl HEOOXOAMMO aKIEHTHPOBATh BHHUMAaHHE OOYYarONIUXCS Ha TIOMCKE
uHdopmalm B cpencTBax Maccmenua, MHTepHeTe, y4eOHOW W CrHenuaibHOU
JUTEPATYpPE C COOTBETCTBYIOMINM O(POPMIICHUEM U TIPE/ICTABIICHUEM PE3yJIbTATOB.

N3ydenne  o0meoOpa3oBaTeIbHOM ~ y4eOHOM — JAUCIUIUIMHBI  «XHMHS
3aBepInaeTcss MOABEACHHEM HUTOroB B (opme auddepeHIMpoBaHHOTO 3a4eTa B
paMKax MPOMEXKYTOUYHOW aTTecTalluu CTyAeHToB B mpouecce ocBoeHust OITOII
CIIO c momryuenueMm cpeanero obmero oopazoBanus (ITTICC3.).



3. MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM ILJIAHE

VYyeOHast  gucUMIUIMHA  «XHUMHS»  SIBISETCA  YYEOHBIM  MPEIMETOM
oOs3aTenbHOM mnpeameTHo obnactu «EctectBenHsle Haykun» PI'OC cpennero
o01iero oOpa3oBaHusl.

B mpodeccuonanbHbix 00pa3oBaTENbHBIX OPraHU3alUsAX, PEATUIYIOLIUX
o0pa3oBaTeIbHYI0 MPOrpamMMy cpefHero oOmero oOpa3oBaHUsS B Ipeaeiax
ocoenus OIIOII CIIO nHa 6a3e OCHOBHOro oOuiero ooOpa3oBaHus, ydeOHas
JTUCHUIUIMHA «XUMHUS» HU3ydaeTcs B 00I1e00pa3oBaTeIbHOM IIUKIIE Y4EOHOTO
mwiana OIIOIT CIIO na 6a3ze ocHOBHOro oOIIEro 0Opa3oBaHUS C MOJYYEHHEM
cpeanero oomiero oopazosanus (IITIKPC, ITICC3).

B yueOnbix mnanax [MIICC3 mecto yueOHOM AMCHMIUIMHBI «XUMHUS» - B COCTaBe
o01ux 00111€00pa30BaTeNIbHBIX YUEOHBIX JUCIUIUINH, (POPMUPYEMBIX U3
o0s3aTenbHbIX npeameTHeIX obnacteit ®I'OC cpeanero oOuiero o0pazoBanus, I
npodeccuit CITO unu cneunansaoctedt CIIO ectecTBeHHO-HaYyYHOTO NPOduUIs
npodeccroHaILHOr0 00pa30BaHMS.



4. PE3YJBTATHI OCBOEHUS YUYEBHOM JJUCIIUTIJIMHBI

OcBoeHne cojepkaHusi Y4YeOHOM AUCHUILIUHBI «XUMHS», O00ecreurBaeT
JTOCTH>KEHUE CTYACHTaMU CIEAYIONUX Pe3ydbTATOB:

* IUYHOCMHBIX

- 4YyBCTBO TOPJOCTH U YBOXKECHUS K UCTOPUU M JOCTHKEHUSIM OTEUECTBEHHOM
XUMUYECKOW HAayKH; XUMUYECKH TPaMOTHOE IMOBEJeHHE B MpodeccHoHanbHOM
NEATeIbHOCTH M B OBITY MpU OOpallleHWH ¢ XUMUYECKHUMHU BEIIECTBAMH,
MaTepuallaMi U Mpolieccamu;

- TOTOBHOCTh K MPOJIOJDKEHUIO 00pa30BaHUsS U TMOBBINICHUS KBAIU(PUKAIIUU B
n30paHHON TpodecCUOHATBHON AEATENbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIH
XUMHUYECKUX KOMIIETCHIINHI B 3TOM;

- YMEHHUE UCIOIb30BaTh JIOCTHMIKEHUSI COBPEMEHHON XWMHUYECKOW HAyKd U
XUMUYECKUX TEXHOJOTHH ISl TOBBIIIEHUS] COOCTBEHHOT'O HWHTEIUICKTYaJIbHOTO
pPa3BUTHSA B BEIOpaHHOU NMPOGECCUOHATIBHON eI TEHLHOCTH;

* MemanpeomMemHublx:

- HCTOJIb30BAaHUWE PA3JIMYHBIX BHJIOB TI03HABATEIILHOW JIEATEIBHOCTH U
OCHOBHBIX MHTEJUICKTYaJIbHBIX Omnepaiuii (MOoCTaHOBKHU 3aAauu, (GOpMYTUPOBAHUS
TUMNOTE3, aHalM3a W CHUHTE3a, CpaBHEHHs, OOOOIIeHMs, CHUCTeMaTH3alluy,
BBISIBIICHUS MIPUYUHHO-CJICICTBEHHBIX CBsI3EH, MOMCKa aHaJIOr OB,
dbopMynupoBaHUs BBIBOJOB) JJISl PEIICHHUS TOCTABICHHOMW 3ajayd, MPUMEHEHUE
OCHOBHBIX METOJIOB TIO3HaHUS (HAOMIOAEHUS, HAy4YHOI'O DKCIEPUMEHTA) s
U3YYEeHHS Pa3TUYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOJUMOCTh CTAJIKUBATHCA B MPOGECCHOHAIBHOM cdepe;

- HCHOJIb30BAaHHUE pA3JIMYHBIX HMCTOYHUKOB [JI TMOJIYYEHHUS] XUMHUYECKOU
uHpOpMAIIMKM, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTH ISl JOCTHXKEHHUS XOPOIINX
pe3yabTaToB B podeccuoHanbHOM chepe;

* HPEOMEeMHbIX:

- c(opMUPOBAHHOCTH TMPEACTABICHUN O MECTeé XHMHH B COBPEMEHHOU
HAYYHOM KapTHUHE MHpA; MOHUMaHUE POJU XUMHH B (OPMHUPOBAHUU KPyrozopa H
(GYHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa ISl PEIIeHUs TPAKTUYECKUX 3a/1aY;

- BIIQJICHUE€ OCHOBONOJIAralOIIMMU XUMHUYECKUMH TOHATHSIMHU, TEOPUSIMHU,
3aKOHAMH W  3aKOHOMEPHOCTAMH; YBEPEHHOE IOJb30BAHUE XHUMHYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMUKOM;

- BJIAJICHWE OCHOBHBIMU METOJIAMH HAYYHOI'O MO3HAHMS, UCMIOJb3yEeMBbIMU B
XUMHH: HaOJIOJCHUEM, OIMUCAHUEM, H3MEpPEHUEM, OHKCIIEPUMEHTOM; YMEHHUE
00pabaThIBaTh, OOBSICHATH PE3YNHTATH MPOBEJACHHBIX OMBITOB M JICNIATh BBHIBOIBI,
TOTOBHOCTb M CIIOCOOHOCTh MPHUMEHSATH METOJbl T[O3HAHUA T[PU PEIICHUU
MPaKTUYECKUX 3a/1a4;

- chOpMHpPOBAHHOCTh YMEHHUS J1aBaTh KOJMYECTBEHHBIC OIICHKH W
MIPOU3BOJIUTH PACUETHI 10 XUMHUSCKUM (HOPMYyJIaM B YpaBHEHUSM;

- BJAJCHUE TMpaBUIaMU TEXHUKH OE30MaCHOCTU TNPH HUCIOJIb30BaHUU
XUMUYECKUX BEIIECTB;

- cpOPMHUPOBAHHOCTH COOCTBEHHOUN MO3UILIMHU MO OTHOIICHUIO K XUMHYECKON
nH(popMaIm, NoJy4aeMoi U3 pa3HbIX HCTOYHUKOB,;



- 17151 00y4aroIUXCsl C OTPAHMYEHHBIMH BO3MOKHOCTSMH 370POBbsI OBJIaJICHUE
OCHOBHBIMHU JOCTYITHBIMU METOJAMH HAy4YHOTO TIO3HAHUS;

- JUIS CIeNbIX U cIa0OBUIAIINX O0YYarOIUXCsl OBJIAZIeHUE MTPaBUIaMU 3alMCU
XUMHAYECKUX (POpPMYT C HCHOIB30BAaHHWEM PEIbe(PHO-TOUCYHOW CHUCTEMBI
o0o3Hauenuit JI. bpaiins.

JIN4HOCTHBIE pe3yJIbTAaThl OCBOCHUS aJANTHPOBAHHOH OCHOBHOM
o0pa3oBaTeJIbHOM MPOIrPAMMBI J0JIKHbI OTPAKATh:

1) nmst TIyxux, c1aboCbIIaIUX, TO3HOOTIOXITUX 00YyUYatOIIUXCS:

CIIOCOOHOCTh K COITMAIIBHOW ajamnTallid W WHTErpaluu B OOIIECTBE, B TOM
YHCJIC TIPU peau3alii BO3MOKHOCTEH KOMMYHHKAITUU Ha OCHOBE CJIOBECHOM
peun (BKJIIOYas YCTHYKO KOMMYHHUKAIMIO), a Takxke, TMpU IKEITaHHH,
KOMMYHUKAIIMA Ha OCHOBE JKECTOBOH peuu ¢ JINIIaMH, UMCIOIIIMMH HapyIICHUS
CIIyXa;

2) m1st 00y4arOIIKUXCs ¢ HAPYIICHUSIMU OTIOPHO-BUTATEIILHOTO arlapara:
BJIQJICHWEC  HaBbIKAMH  TPOCTPAHCTBEHHOH M COIMAIbHO-OBITOBOMA
OpPUEHTUPOBKHU;

YMECHHE CaMOCTOSTEIIBHO W 0O€30MacHO TEPEJABUTAThCS B 3HAKOMOM M
HE3HAKOMOM IPOCTPAHCTBE C UCTIOIH30BAHUEM CIICIIMATIHLHOTO 000PYI0BaHUS;
CIIOCOOHOCTh K OCMBICIIEHUI0O U JuddepeHnranu KapTUHBl MHpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOW OpraHu3alliy;

CIIOCOOHOCTh K OCMBICIIEHHUIO COLIMAIBHOTO OKPYKEHHsI, CBOETO MECTa B HEM,
NPUHSITHE COOTBETCTBYIOIIUX BO3PACTY IIEHHOCTEW U COIMATBHBIX POJIEH;

3) st 00yUaroIUXCs C pacCTPOMCTBAMU ayTUCTUYECKOTO CIIEKTpa:
dbopMupoBaHUE YMEHUS CIE0BaTh OTPAOOTAHHON CHCTEME MPABUJI MOBECHUS
U B3aUMOJCHCTBUS B TPHUBBIYHBIX OBITOBBIX, YYEOHBIX U COLHUATBHBIX
CUTYallUsiX, yIep>KMUBATh TPAHUIIbI B3aUMOICHCTBHUS,
3HaHWE CBOWX INPEANOUTCHHM (orpaHudeHuil) B OBITOBOW cdepe u cdepe
UHTEPECOB.

MertanpeaMeTHbie pe3yabTaThl OCBOEHHUS aJallTHPOBAHHON OCHOBHOM
o0pa3oBaTeILHOM MPOTPAMMBI JIOJDKHBI OTPAXKATh:

1) mutst TIyXux, c1abOoCHBIIIANTUX, TO3JHOOTIOXIINX 00YyJatOIIXCs:

BJIQ/ICHHE HABBIKAMHU OMPEEIICHUS U UCTIPABICHUS CIIENU(PUIECKUX OMTUOOK
(arpaMMaTU3MOB) B TUCbMEHHOM M YCTHOU pevu;

2) it 00y4aIOIUXCS C PAaCCTPOMCTBAMU ayTEHTUUYECKOTO CIIEKTpa:

CIIOCOOHOCTh TIAHUPOBATh, KOHTPOJIMUPOBATH W OIICHWBATh COOCTBEHHBIC
ydeOHbIe JCHCTBUS B COOTBETCTBHHU C TIOCTABICHHOW 3aJadell M yCIOBUSIMU €€
peanu3alu MpU COMPOBOXKJAIOIIEH MOMOIIM MEJAarornyeckoro pabOTHUKA U
OpraHU3yIOIIEH MOMOIIH ThIOTOPA;

OBJIQJICHUE YMEHHUEM oOmnpeaessiTh HaubOojee d>PGEKTUBHbIE CHOCOOBI
JOCTH)KEHUSI pe3ysibTaTa IMpPU COMPOBOXKAAIOWIECH TOMOIIM MEJaroruyecKoro
pabOTHUKA U OPTAaHU3YIOIIEH OMOIIU ThIOTOPA;
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OBJIaJICHUE YMEHHUEM BBINIOJIHATH JEHCTBUSA MO 3aJaHHOMY aJTOPUTMY WM
o0Opaslly TpU COMPOBOXKIAIOIIEH MNOMOLIM MEJAaroru4eckoro pabOTHUKA MU
OpraHu3ylouleil TOMOUIU ThIOTOPA;

OBJIaJICHUE YMEHUEM OIIEHMBAaTh pE3yJbTaT CBOEW JEATEIbHOCTH B
COOTBETCTBHH C 33/IaHHBIMU TAJIOHAMU MIPU OPraHU3YIOLIEH MOMOIIN ThIOTOPA;

OBJIaJICHUE YMEHHEM aJIeKBaTHO pearupoBaTh B CTAHIAPTHOM CUTyallMH Ha
ycnex U HeyJady, KOHCTPYKTHUBHO J€HCTBOBATh JaXe B CUTYaIUSX HEyclexa Mpu
OpraHu3ylouieil TOMOUIU ThIOTOPA;

OBJIaJICHUE YMEHHUEM AaKTUBHOI'O MCHOJIb30BAHUS 3HAKOBO-CHUMBOJIUYECKHUX
CPEIICTB AJIA IpeacTaBieHuss HHOpMalMK 00 N3y4aeMbIX 00ObEKTax U Mpoleccax,
Pa3TUYHBIX CXEM pEeIIEHUs YYeOHBIX M MPAKTUUYECKUX 3aJlay MpPU OpraHu3yrolen
MOMOIIY TIeAarora-rncuxoJiora U ThIoTopa;

CIIOCOOHOCTh CaMOCTOSITENIBHO OOpaTHThCS K MEAaroruyeckoMy pabOTHHKY
(menarory-ncuxosory, ColMalbHOMY MeAarory) B ciaydyae JIMUHbIX 3aTPyJAHEHHUH B
PELICHUH KaKoro-11ubo BOIpoca;

CIIOCOOHOCTh CaMOCTOSITENIBHO JIEMCTBOBAaTH B COOTBETCTBHM C 3aJIaHHBIMU
ATAJIOHAMU TPU TOUCKE WHGOPMAIMU B PA3IMYHBIX HCTOYHUKAX, KPUTHUYECKH
OLICHMBATh W MHTEPIPETHUPOBATH MOJy4YaeMylo HHPOPMALMIO W3 PA3TUUHBIX
UCTOYHUKOB.

JIMYHOCTHBIE KOMIIETEHIINHU:

JIP 10 | 3aboTtsmmiicss 0 3alUTe OKPY)KAIOIIEH Cpelibl, COOCTBEHHOM MU YYXKOH
0€3011acHOCTH, B TOM 4YHuCJe Iu(poBoi

B pesynbraTe m3zydenus ydeOHoro mpeamera "Xumus'" Ha ypOBHE CPEIHETO
ob1iero oOpa3oBaHUs:

BrimyckHuk Ha 0a30BOM YpPOBHE HAYUHUTCS:

- packpbIBaTh Ha TpHUMEpPax pPOjb XUMHH B (HOPMHUPOBAHWU COBPEMEHHOM
Hay4YHOUW KapTUHBI MUpPA U B MPAKTUUYECKON JIESITEIbHOCTH YETIOBEKA;

- JIEMOHCTPUPOBATh HAa MPUMEPAX B3aUMOCBS3b MEXKIY XUMHEN U APYrUMU
€CTECTBEHHBIMU HAYKaMU;

- pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUU XUMUUYECKOro cTpoeHus: A.M.
bytneposa;

- nonnumath pusznueckuit cmbicn [lepuoguueckoro 3akona [[.M. Menneneena
U Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB M
00pa30BaHHBIX UMH BEIIECTB OT DJIEKTPOHHOTO CTPOCHUSI aTOMOB;

- OOBSCHATP MNPHUYMHBI MHOTOOOpa3Ws BEIISCTB HA OCHOBE OOIIHMX
MPECTaBICHUN 00 UX COCTABE U CTPOCHUHU;

- MPUMEHSTh NpPABUJIA CUCTEMATHYECKON MEXIYHAPOJHON HOMEHKIIATYPHI
KaK CpeACTBa pa3MyeHus M HUJICHTU(PUKAIMU BEIIECTB MO HX COCTaBy U
CTPOCHHUIO;
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- COCTaBJISITH MOJICKYJSIPHBIE M CTPYKTYpHBIE (OPMYIIBI OPraHUYECKUX
BEIIECTB KaK HOCUTENICH MHPOpPMAalUd O CTPOSHHUU BEIIECTBA, €r0 CBOMCTBAX W
MIPUHAIICKHOCTH K ONIPEACICHHOMY KJIacCy COCTMHCHHIA;

- XapaKTepu30BaTh OpPTraHWYECKHUE BEIIECTBA IO COCTaBY, CTPOCHUIO W
CBOWMCTBaM, YCTaHABIWBAaTh NPHYUHHO-CICACTBCHHBIC CBS3M MEKIY JTaHHBIMH
XapaKTepUCTUKAMH BEIICCTRA;

- MPUBOAUTH MPUMEPhl XUMHUYECKHX PEAKIIMH, PACKPHIBAIONINX XapaKTCPHbBIE
CBOWMCTBA THUIUYHBIX TPEICTABUTEICH KJIACCOB OPTaHMYECKHX BEIIECTB C IEIBIO
WX UACHTU(DUKAIUYN U OOBICHEHUSI 00JIaCTH IPUMEHEHNS,

- TIPOTHO3MPOBAaTh BO3MOXXHOCTh NPOTEKAHUS XUMHUYCCKUX pEaKIUi Ha
OCHOBE 3HAaHWW O THIIAX XUMHUYECKOH CBSI3M B MOJICKYJIaX PEarcHTOB M HX
PEaKIIMOHHOM CIIOCOOHOCTH;

- HWCIIOJIb30BaTh 3HAHHMS O COCTAaBE, CTPOCHUM M XUMHUYCECKHUX CBOMCTBAX
BEIICCTB JJIsI 0€30MTaCHOTO MPUMEHEHUS B IPAKTUYCCKOH JICSITCIIEHOCTH;

- TPUBOIUTH TPUMEPHI NPAKTHYCCKOTO  HCIIOJIB30BAHUS  TPOIYKTOB
nepepadoTKu HEPTH W TPHPOJHOIO Taza, BBICOKOMOJICKYJISIPHBIX COCJTMHCHHM
(TOMATHIICHA, CHHTETHYCCKOTO Kay4yyKa, alleTaTHOT'O BOJIOKHA);

- TIPOBOMTH OTBITHI TIO PACIIO3HABAHUIO OPTraHUYECKUX BEIICCTB: TIIUIICPHUHA,
YKCYCHOM KHCJIOTBI, HEIPEACIbHBIX »XHPOB, TJIFOKO3BI, Kpaxmaja, OCJIKOB - B
COCTaBE MHILEBBIX MPOAYKTOB M KOCMETUYECKUX CPEJICTB;

- BJAQACTh MpaBWIAMH W TpHeMaMu Oe30macHON paboThl C XUMHUUYECKUMU
BEI[ECTBAMU U J1a00OPaTOPHBIM 000PYI0BAHUEM;

- YCTaHABJIUBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU W CMEIICHUS
XUMUYECKOTO PABHOBECHUS OT PA3JIUYHBIX (PAKTOPOB C IIEIBI0 OMPEICIICHHUS
ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUUECKUX MPOIECCOB;

- PUBOJIUTH MPUMEPHI THAPOJIU3A COJICH B MOBCETHEBHON KHU3HHU YEJIOBEKA;

- TMPUBOJNTH TPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEAaKIUi B
IPUPO/Ie, TPOU3BOICTBEHHBIX MPOIECCAX U KUZHEACATESILHOCTH OPTaHU3MOB;

- TMPUBOJHUTH TIPUMEPHl XHUMHYECKHX PEAKIUH, PacKpBIBAIOIIUX OOIIne
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB - METAIOB U HEMETAILJIOB;

- TPOBOJWTH pacueThl HAa HAXOXKIACHUC MOJICKYJSIPHOW  (hopMyIIsI
YTJICBOJIOPOJIa TIO0 MPOJAYKTaM CTOpPaHUS M IO €ro OTHOCHUTEIBLHOH IIOTHOCTH U
MAacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIINX B €r0 COCTaB;

- BIIQJICTh IpaBHJIaMH O€30MacHOTO OOpaIlleHHUs] ¢ CIKUMH, TOPIOYUMH U
TOKCHUYHBIMH BEIICCTBAMH, CPEJICTBAMHU OBITOBOW XHMUHU;

- OCYIIECTBIISATH TIOMCK XHMHYECKOW HWH(POpMAmMu 10 Ha3BaHUAM,
uaeHTH(PUKAaTOpaM, CTPYKTYPHBIM (OpMYJIaM BEIIECTB;

- KPUTHYECKH OIIEHHWBATh M MHTEPIPETHPOBATH XUMHYECCKYIO HH(POpPMAIHIO,
COZIEpKAIYIOCS B COOOIIEGHUAX CPEICTB MAacCOBOM HHQpOpMaNuu, pecypcax
WNHTepHeTa, HAYYHO-TIOMYJISPHBIX CTAThSIX C TOYKH 3PCHHS €CTCCTBCHHOHAYYHOM
KOPPEKTHOCTH B IEJISX BBIABICHUS OIMMOOYHBIX CYKJICHHH M (POPMHPOBAHMS
COOCTBEHHOH MO3UIINY,
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- MPEACTABIATh MYTH PEIICHUS TI00adbHBIX NPOOJIEM, CTOSUIUX MEpen
YEJIOBEYECTBOM: JKOJIOTMUECKUX, DHEPIETUUYECKUX, CHIPBEBBIX, U POJIb XHUMHUU B
PELICHUH 3TUX MPOOIIEM.

BrinyckHUK Ha 0a30BOM YpOBHE MOJIYYUT BO3MOKHOCTb HAYYUThCS:

- WUIIOCTPUPOBATH HA MPUMEpPAxX CTAHOBJICHHUE U HBOJIIOLIMIO OPraHUYECKOU
XUMMU KaK HAYKHA Ha PA3JIMYHBIX UCTOPUUECKUX ATANAX €€ Pa3BUTHS;

- HUCIIOJIb30BAaTh METOAbl HAYYHOI'O IMO3HAHUS IPU BBINOJIHEHUU IIPOEKTOB U
y4eOHO-HCCIe0BATENbCKUX 3a]1a4 M0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJTYyUEHUS U
pacrno3HaBaHUs OPraHUYECKUX BEILIECTB;

- OOBSICHATH MPUPONY U CHOCOOBI O00pa3oBaHUS XMUMHYECKOW CBS3U:
KOBaJICHTHOM (TOJISIPHOM, HETIOISIPHOM ), HOHHOM, METAJUIMYECKOM, BOAOPOIHOM - €
LIEJIBIO ONPEAEIICHUS] XUMUYECKON aKTUBHOCTH BEILECTB;

- YCTAaHaBJIMBAThb TEHETUYECKYIO CBiI3b MEXIYy KIacCaMu OPraHUYECKUX
BEUIECTB JJii OOOCHOBaHMS MPUHUUIUAIBHOW BO3MOXKHOCTH  TOJYYEHHS
OPraHUYeCKUX COCAUHEHUH 3aJJaHHOTO COCTaBa U CTPOCHUSI;

- YCTaHaBIWBAaTh B3aUMOCBSI3M MEXIY (akTaMud W TEOpHEH, NMPUUUHOU H
CJIEJICTBUEM TPU aHAIM3€ MPOOJIEMHBIX CUTyalluii 1 000CHOBAHWU MPUHUMAEMbBIX
pELIEHU Ha OCHOBE XUMWYECKUX 3HAHUMU.

KOHTpOJ'IB N ONCHKA PE3yJbTaTOB OCBOCHHA AUCHUIINIMHBI OCYIICCTBIIACTCA

IMperioaaBaTcJICM B IMPOLCCCC IMPOBCACHUA IMMPAKTUICCKUX 3aHHTHﬁ, TCCTUPOBAHUA,
d TAKKC BBIMIOJIHCHUSA CTYACHTAMHA JOMAIITHUX SaHaHHﬁ, KOHTPOJIBHBIX pa60T.
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5. COAEP)KAHUE YYEBHOM JUCIIUIIJIMHBI

Beenenue.

Hayunpie MeTonpl I1O3HAaHUSA BELIECTB M XUMHUYECKHUX sBICHUU. Pomb
JOKCIIEPUMEHTa M TEOPUM B XHWMHUHU. 3HAUYCHUE XUMHM TIPU OCBOCHUU
CIIEIUAIBHOCTH.

1. Oprannyeckasi Xumust

1.1. Ilpeomem opeanuyeckou xumuu. Teopus cmpoeHuss OpeAHUYEeCKUX
COeOUuHeHU.

[Ipenmer opranmyeckod xumuu. [loHsATHE 00 OpraHMYECKOM BEIIECTBE H
oprann4ecko xumuu. KpaTkuii ouepK UCTOPUM Pa3BUTHUSA OPraHUYECKOW XUMHUH.
Buranusm u ero kpyuenue. OcoO€HHOCTH CTPOEHHUS OPraHUYECKUX COCAUHEHUI.
Kpyrosopot yrinepona B mpupo/e.

Teopuss crpoeHust opranuyeckux coeauHennii A. M. DByrtneposa.
[Ipeanoceiku co3gaHus TeOpUM CTpOoeHHs. OCHOBHBIE TOJIOKEHUS TEOPUU
ctpoenust A. M. bytiepoBa. XuMHUECKOE CTPOCHUE M CBOWCTBA OPraHUYECKUX
BeniecTB. [lonstue 00 m3omepuu. CrnocoObl 0TOOpa)KEHUsI CTPOCHUSI MOJIEKYIIbI
(bopmynbl, Momenu). 3HadueHue Teopun A. M. bBytnepoBa s pa3BUTHS
OpraHWYECKOW XMMHUHU M XUMHUYECKMX NpPOrHo3oB. CTpoeHHe aToma yriepoia.
DnexkTpoHHOE 00J1aK0 U OpOUTANb, S- U p-OpOUTaTIU. DIEKTPOHHBIE U JIEKTPOHHO-
rpaduueckue ¢GopMyiabl atromMa yriepoja B OCHOBHOM U BO30YXKICHHOM
cocrosinuax. KoBajleHTHas XxuMH4YecKasi CBSI3b U €€ KiacCU(UKAIUs MO Croco0y
nepekpbiBanus opoutaneit (o- u m-cBs3u). [lonstue rubpuanzanuu. Paznuunbie
TUIIBI THOpUIM3AIMU U (OopMa aTOMHBIX OpOWTaned, B3aMMHOE OTTaJIKHBAaHUE
TUOpUIHBIX OpOUTANIe W UX PACIOJIOKEHHE B MPOCTPAHCTBE B COOTBETCTBUU C
MUHUMYMOM SHepruu. ['eoMeTpusi MOJEKyl BellecTB, 00pa30BaHHBIX aTOMaMU
yriaepoja B pa3IMUHbIX COCTOSIHUSAX THOPUAN3ALINN.

Knaccuduxkanus opranndeckux coenuuenuii. Knaccudukanusi opraHnuecKux
BCIIECTB B 3aBUCMMOCTH OT CTpO€HHUs yriiepogHoud unenu. Ilowsartue
dbyHkimoHanbHON Tpynnbl. Krnaccudukaius opraHMYECKUX BEIIECTB IO THUITY
(G YHKIIMOHAIPHOM TPYTIIIHI.

OCHOBBI HOMEHKJIATYpbhl OPTraHUYECKUX BEIIECTB. TpHBUAIbHbIE Ha3BaHUSI.
PanvionanbHass HOMEHKIATypa Kak mnpeamectseHHUa HomeHkiatypel [UPAC.
Homenknatypa IUPAC: npunmunel oOpa3oBaHus Ha3BaHHWM, CTapIIMHCTBO
(GYHKITMOHAIBHBIX TPYII, X 0003HaYeHHE B mpedukcax u cyhdukcax Ha3BaHUN
OPraHUYEeCKUX BEILECTB.

Tunbel XMUMHUECKUX CBSI3€H B OpPraHMYECKUX COEAUHEHUSIX U CHOCOOBI MX
paspbiBa.

Knaccudpukanusa  KOBaJ€HTHBIX CBSI3€M MO DJIEKTPOOTPUIATEIBLHOCTH
CBSI3aHHBIX aTOMOB, CITOCOOY TIEPEKPBIBAHUS OpOUTaseii, KPaTHOCTH, MEXAaHU3MY
oOpazoBanusa. CBs3b MPUPOJBI XUMHUYECKON CBS3M C THIIOM KPHUCTAJUTMYECKOU
pPELIETKH BEIeCTBA U €ro (Pu3nueckuMu cBoiicTBaMU. Pa3pbhiB XUMUYECKON CBS3U
KakK npouecc, 00paTHblid ee 00pa3oBaHU0. ['OMOIUTUYECKUN U TETEPOTUTUUECKUI
pa3pbIBbl CBSI3€M, MX COMOCTaBIEHHE C OOMEHHBIM M JOHOPHO-aKLIENTOPHBIM
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MexaHu3MaMH X oOpa3oBanus. [loHsTHE CBOOOJHOrO panuKaia, HyKJI€o()UIbHON
1 31EKTPOPUIBHON YaCTHUIIBI.

Knaccudukanusa peakuuit B opraHuydeckoil xumuu. IloHsTHe 0 TUMax u
MEXaHU3Max peakuuid B opranuueckol xumuu. CyOcTpar H  pearesrt.
Knaccudukanus  peakuuii 10  HM3MEHEHHIO B  CTPYKType cyOcrtpata
(mpucoenvHEeHNE, OTIICIJICHUE, 3aMEIlleHHe, M30MEpH3alusi) U THUIy peareHTa
(panukanbHble, HyKJIEO(QUIbHBIE, dJIEKTPOPUIbHbIE).

Peaknuu npucoenunenus: (AN, AE), snumunupoBanus (E), 3amemenus (SR,
SN, SE), uzomepu3zaiuu. Pa3HOBHIHOCTH peakiuii K&KIAOTO TUIA: THIPUPOBAHUE
U JIETUAPUPOBAHUE, TaJOTEHUPOBAHME U JE€TaJIOr€HUPOBAaHUE, TUIpaTalus |
JeruapaTanus, T'HJIPOrajJoreHupoBaHUE U JErUIpOrajJoreHuPOBaHKE,
nojMMepu3alisd W TOJIMKOHJIEHCalus, meperpynmnupoBka. OcobOeHHOCTH
OKHUCJIMUTENbHO-BOCCTAHOBUTENIbHBIX PEAKIINI B OPraHMYE€CKON XUMUU.

CoBpeMeHHbIE TPEJCTABICHU O XHWMHUYECKOM CTPOCHUU OpPraHUYEeCKUX
BEIIECTB.

OcHOBHbBIE HallpaBlIeHHs pa3BUTHUS Teopuu cTpoeHus A. M. byraeposa.
N3omepusi opraHumveckux BemiecTB M ee BuAbl. CTpPyKTypHas H30MEpUs:
MEXKKJIaccoBasi, YIJIEPOJHOTO  CKeJieTa, TIOJIOKEHHUS KpaTHOM CBSI3M U
dyHkmoHanbHON rpynmbl. [IpocTpaHCcTBeHHAsT HM30MepHUs: TeoMEeTphuueckas U
ontuyeckas. [loHsTHE acMMMeTpUYEeCKOro IeHTpa. buonormdeckoe 3HaYeHUE
ONTUYECKOU M3oMepuu. B3anMHoOe BIHSHHE aTOMOB B MOJIEKYJaX OPraHUYECKUX
BEIIECTB. DJIEKTPOHHBIE (PPEKTHI aTOMOB M aTOMHBIX TPYMII B OPraHUYECKHUX
mosiekynax. MHaykiuoHHbIA 3G (EKT, MOJ0KUTENbHBIA U OTPULATEIbHBIN, €ro
ocobeHHocTu. Me3omepHbIil 3G dekT (3P dEKT conpsiKeHus ), ero 0COOEHHOCTH.

Hemoncmpayuu

Komnekuiun oprannueckux BemiecTB (B TOM 4YHCJIE JICKAPCTBEHHBIX
IpernaparoB, KpacuTeliei), MaTepuaaoB (IPUPOAHBIX U CHUHTETUYECKUX Kay4dyKOB,
IJJaCTMAcC M BOJIOKOH) M W3JEIMA W3 HUX (HUTEW, TKaHEH, OTIEIOYHBIX
MaTepuason).

Monenu monexkyn CHa, CoHs, CoHz, CeHs, CH3OH — miapocrepkHEBbIE U
00BEMHBIE.

Mopenu OTTalnKWBaHHS THOPUIHBIX OpPOUTANECH C TMOMOIIBIO BO3AYIIHBIX
IapOB.

B3aumopelictBue HaTpus C O3TAHOJIOM M OTCYTCTBHUE B3aUMOJIECUCTBUS C
JTUATUIIOBBIM (HUPOM.

OnbITHI, TOATBEPKAAONINE HATNYNE (PYHKIIMOHAITBHBIX TPYIIT Y COSTUHEHUHN
Pa3JIMYHBIX KJIACCOB.

1.2. IlpedenvHuie y21e6000p00bi

I'omomorudaeckuii psyu ankaHoB. Ilorstue o6 yrimeBomopogax. OcoOSHHOCTH
CTPOCHHUS MPEAEIbHBIX YIIIEBOAOPOAOB. AJKaHbI KaK MPEICTABUTEIN MPEACTbHBIX
YIJIEBOAOPOIOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI METaHa
U JIPyTUX ajJkaHoB. ['oMonoruueckuil psa u uzomepus napadunos. HopmanbHoe u
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Pa3BETBIEHHOE CTPOEHHUE yIVIEPOAHOM Lenud. HomeHkiarypa ankaHOB U
AJKWIBHBIX 3aMecTuTeNiel. PU3NYeCcKue CBOMCTBA aJKaHOB. AJIKaHbl B TPUPOJE.

XUMHYECKHE CBOWCTBA ankaHOB. Peaknum SR-Tuma: rajnoreHupoBaHUe
(padotrer H. H. CemenoBa), nutpoBanue no KonoBamoBy. MexaHusM peakuuu
XJIOpUPOBaHUA alKaHOB. Peakuuu neruapupoBaHus, TOPECHUS, KaTaTUTUUYECKOTO
OKHCJICHUS alKaHOB. KpEeKMHI aJIkaHOB, Pa3JIMUYHbIE BU/Ibl KPEKHUHIA, TPUMEHEHUE
B MIPOMBINLICHHOCTH. [IMposn3 1 KOHBEpCU METaHA, N30MEPU3AIUS AIKAHOB.

[Ipumenenue u cnocoObl TONMyuYeHHs] ankaHoB. OOJacTH NPUMEHEHUS
ankaHoB. [IpoMbllllJIEHHBIE CHOCOOBI TMOJYYEHHS alKaHOB: TMOJIydeHUE U3
OPUPOJHBIX HMCTOYHUKOB, KPEKUHT mapaduHOB, TMOJIYyYEHHUE CHUHTETHYECKOTO
OeH3uHa, razuduKaius yris, TUAPUpPOBaHUE ainkaHoB. JlabopaTopHbie CIIOCOOBI
MOJIYYEHUsI aJIKaHOB: CUHTE3 Bropla, nexapOokcuivpoBaHue, THAPOJIN3 Kapouaa
AJTIOMUHUSL.

[uknoankanel. ['OMOTOTrMYECKUI psii U HOMEHKJIATypa UUKIOAIKAHOB, HMX
obmast ¢gopmyna. IloHsTne o HampspKeHWM HUKIA. VM30Mepus HHMKIOATKAHOB:
MEXKKJIaccoBasi, YIJIEPOJHOTO  CKeleTra, Treomerpuueckad. I[lonydeHue u
dbu3uYecKkue CBOWCTBA ITUKIIOATKAHOB. XWMHUUYECKHE CBOMCTBA IMKJIOAIKAHOB.
Cnemuduka CBOWCTB IMKJIOAIKAHOB C MaJlbIM pa3MepoM IMKiIa. Peakmuum
MPUCOCTUHEHUS U PAAUKAIBHOTO 3aMEIICHHUS.

JHemoncmpayuu

Mopenu MoJleKyl MeTaHa, IPYrHMX aJKaHOB, Pa3WYHBIX KOH(pOpMalun
UKJIOT€KCaHA.

PactBopenue napaduna B O€H3MHE U UCTIAPEHHUE PACTBOPUTENISI U3 CMECH.

[InaBnenue nmapaduHa U ero OTHOIICHHE K BOJE (PACTBOPUMOCTD, TNIOTHOCTD,
CMaJyrBaHHE).

Paznenenue cMecu 6€H3MH-BOJIAa C TIOMOIIBIO ISTUTEILHON BOPOHKH.

I'openne merana, nmponaH-0yTaHOBOM cMecH, mapaduHa B yCIOBHIX M30bITKA
U HEJOCTaTKa KUCIOpOoAa.

B3pbIB cMecu MeTaHa ¢ BO3IYXOM U XJIOPOM.

BoccranoBieHmne OKCHI0B TSHKEIBIX METAIIOB TapauHOM.

OTHoI1IeHre UKIIOTeKCaHa K OPOMHOM BOJIE M pacTBOPY MEpMaHTaHATa KaJusl.

Ilpakmuuecku-nabopamopmvle 3aHAMUSA

IIJI3 Nel MszroroBneHue Mojeneid MOJIEKYJ MPEASIbHBIX YIIIEBOAOPOIOB.

IIJI3 Ne2 OnpeneneHrue KaueCTBEHHOTO COCTaBa aJIKaHOB.

IJI3 Ne3 Pemenune 3amad HAa HaxOXICHUS MOJCKYISIpPHONH (OpMYIIbI
razo00pa3HoOro yrieBoaopoa.

I1JI3 Ne4 [lonyueHune MeTaHa U U3y4€HHUE €r0 CBOMCTB: TOPEHUE, OTHOUIEHUE
K OpOMHOM BOJIE ¥ paCTBOPY NIEPMaHTaHATA KaJIHsI.

IIJI3 NeS O3HakomiIeHHE CO CBOMCTBAMHU TBEPJBIX NMapa(uHOB: TUIABJICHHE,
pPacTBOPUMOCTD B BOJI€ U OPraHUYECKUX PACTBOPUTEIISIX, XUMHUECKAsE THEPTHOCTh
(oTcyTCcTBHE B3aMMOJEUCTBUSL C OpPOMHOM BOAOWM, pacTBOpaMH IEepMaHraHaTa
KaJInsl, TUIPOKCH/IA HATPUSI U CEPHOU KUCIIOTHI).

1.3. Omunernosvie u ouenoswvie y2ne000poobl
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['omonoruueckuii psaa aJlKEHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI 3TUJIEHA U aJKeHOB. ['oMonornyeckuit psa u oduas popmyna ajaKeHOB.
N3omepust 3THIIEHOBBIX YIJIIEBOJOPOJOB: MEKKIACCOBAsA, YIJIEPOJHOIO CKEJETA,
MOJIOKEHUSI KpaTHOM CBsA3U, reomeTpudeckas. OCOOEHHOCTH HOMEHKIATYPhI
STUJICHOBBIX YTJIEBOJOPOJOB, HA3BAaHUS BAXKHEHUIIMX paaukanoB. Dusnyeckue
CBOWCTBA AJIKEHOB.

XMMHUYECKHE CBOMCTBAa aJIKEHOB. ONEKTPOQMIBHBIA XapaKTep peakiui,
CKJIOHHOCTb K PEaKIUAM NPUCOEAUHEHUSA, OKUCIEHU, oauMmepusamnuu. [IpaBuno
MapKOoBHUKOBa M €ro AJIEKTPOHHOE OOOCHOBaHME. Peakiuu rajioreHupoBaHUs,
TUPOTAIIOTEHUPOBAHUSI, TUJpaTalu, rujpupoBanus. Mexanusm AE-peakiuid.
[TonaTue o peakuusx noaumepusanuu. I'opeHre ankeHoB. Peakuyu okucieHus B
MATKHX U )KECTKUX yciaoBusax. Peakuust Baranepa u ee 3HaueHue 1151 00HaApyKEHUS
HETPEICNIbHBIX YIJIEBOIOPOI0B, OJTYUYCHUS TIIMKOJIEH.

[Ipumenenue u cmocoObl MOTYyYEHUS aJKEHOB. VICTHOJb30BaHHE BBICOKOM
PEaKIMOHHON CHOCOOHOCTH aJKEHOB B XMMHYECKOW MPOMBIIIJICHHOCTH.
[Ipumenenue sTuneHa u nponuieHa. [IpoMBINIUIEHHBIE CHOCOOBI TOJYUYEHUS
alKeHoB. Peaknuu geruapupoBaHMs €W KpEeKMHra ajkeHoB. JlaGoparopHbie
CIOCOOBI MOTYYEHUS ATKEHOB.

Ankanuensl. [lonatue w knaccudukamusi AHUEHOBBIX YIJIEBOJAOPOJIOB IO
B3aMMHOMY pACIIOJIOKEHUIO KpaTHBIX CBsizeil B Moiekyne. OcobeHHocTH
ANEKTPOHHOTO M IMPOCTPAHCTBEHHOTO CTPOEHHUS CONPSIKEHHBIX AUEHOB. [loHATHE
0 TW-2JIIEKTPOHHOM cucteme. HomeHKiatypa JOUEHOBBIX  YIJIEBOAOPOIOB.
Oc0OEHHOCTH XMMHYECKUX CBOMCTB COMNMPSIKEHHBIX JIMEHOB KaK CIIEJICTBUE HX
ANEKTPOHHOTO cTpoeHus. Peakuunu 1,4-npucoenunenus. [lonumepusanus JUEHOB.
CrocoObl TONy4eHHs] AMEHOBBIX yriaeBojopoaoB: padotet C. B. JleGenera,
JNErUAPUPOBAHKE AITKAHOB.

OCHOBHBIE TTOHATHSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN (HA IIpUMeEpe
IPOJYKTOB MOJHUMEPHU3ALNHN AITKEHOB, AJIKAAUEHOB U HMX TaJOr€HIPOU3BOJIHBIX).
MoHomep, noauMep, peakuus MOoJIUMEpU3aluu, CTENEHb MOJIUMEPU3ALINH,
CTPYKTYPHOE 3BE€HO. THIIBI MOJUMEPHBIX IENEH: JIMHEUHbIC, Pa3BETBICHHBIC,
cuutele.  IloHatue o crepeoperynsapHbix — noiaumepax.  [lommmepsr
TEPMOIUIACTUYHBIE W TEpMOpeakTuBHbIE. lIpencraBieHne o 1IacTMaccax H
anacroMepax. llonmM3TunEH BBICOKOrO M HHU3KOIO JABICHMS, €ro CBOMCTBA U
npuMmeHenne. Karanusarops! Lurnepa-Harra. [lonmunponunen, ero npuMeHeHue u
cBoiicTBa. [amoreHcomepkamue MOAUMEPHI: Te(IOH, MOJIUBUHIIXJIOPHUI.
Kayuykn natypanbHbiii u cuHTeTHuYeckue. Comomumepsl (OyTaaueHCTUPOTbHBINA
Kayuyk). Bynkanuzamus kaydyka, pe3auHa U 500HUT.

JHemoncmpayuu

Mopgenn MOJIEKYyN CTPYKTYPHBIX M NMPOCTPAHCTBEHHBIX M30MEPOB AJKEHOB U
AJKAIUEHOB.

Komnekuns «Kayuyk u pesuna». [lenommmepusanus kayuyka. CryuieHue
MJIEYHOTO COKa Kay4yKOHOCOB (MOJIOYasi, OJTyBaHUUKOB, (hUKYyCa).

Ilpakmuuecku-nadopamopHvie 3aHAMUA

I1JI3 Ne6 Ilosydenue 3TUICHA Y OTBITHI C HAM.
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IJI3 Ne7 OznakomiieHHe ¢ 0Opa3laMu MOJUATWICHA U MOJMIPONHUICHA.
PacniozHaBanue o0pa3LoB alKaHOB U AJIKEHOB.

I1JI3 Ne8 3HakoMCTBO € KOJUIEKLKEN ¢ 00pa3liaMu KaydykKa.

1.4. Ayemunenogwie yene8000poovl

['omonoruueckuii psisi aTKMHOB. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
aleTWICHA U IPYTUX alKUHOB. ['oMonorudeckuit psa u oOmas Gpopmysia aJKrHOB.
HomeHknaTypa aneTwieHOBBIX YrieBOAOponoB. M3omepuss MeKKIaccoBas,
YIJIEPOIHOrO CKEJIETa, MOJIO0KEHHS KPAaTHOU CBSI3H.

XVMMHUYECKHE CBOWCTBA M TPUMEHEHHE aNKUHOB. OCOOEHHOCTH peaKIMii
OPUCOECIVHEHUSI MO TPOMHOW YyIJIepoA-yriepoaHou cBs3u. Peakuwms Kyueposa.
[IpaBuno MapkOBHMKOBa MNPUMEHUTEIBHO K aneTwieHaM. [ogBMKHOCTH aToMa
BO/JOpOJa (KHUCIOTHBIE CBOMCTBAa aiKWMHOB). OKHUCIEHHE aJKUHOB. Peakuus
3enmuHcKkoro. [IpuMeHeHne aneTuIeHoBbIX yIiIeBo10poaoB. [lonuBruHMIaNeTaT.

[lonyuenne ankuHOB. [lonydeHuwe aneTuiaeHa NUPOJIM30M METaHA W
KapOWTHBIM METOJIOM.

JHemoncmpayuu

Mogenu MoJIeKyJIbl aleTUIIEHA U IPYTUX aJKHUHOB.

[lony4yenue aneruiieHa u3 kapOua Kajablinsl, O3HAKOMJICHHE ¢ (PU3NYECKUMHU U
XUMUYECKUMU CBOMCTBAMHU AalETUJIEHA: PAacTBOPUMOCTBIO B BOJIE, TOPEHUEM,
B3aMMOJICHCTBUEM C OpPOMHOI BOJI0M, pacCTBOPOM NEpMaHraHaTa Kajusi, COJSIMU
menu (I) u cepebpa.

Ilpakmuuecku-nadopamopmusie 3anamus

I1JI3 Ne9 M3zrotoBneHne Moaeneid MOJIEKYJ aTKMHOB, KX U30MEPOB.

IIJI3 Nel10 ITonyyeHue aneTusieHa U ONBITHI C HUM.

1.5. Apomamuueckue y2ne6000po0bl

['oMosornueckuit psa apeHoB. beH30J1 Kak MpeacTaBuTeNlb apeHoB. Pa3Butue
npencraBieHuit o crpoeHun Oenzona. CoBpeMEHHbIE MpeacTaBiIeHUss 00
ANEKTPOHHOM W TMPOCTPAHCTBEHHOM  CTpoeHuu Oenzona. OOpas3oBanHue
apoMaTU4YecKon m-cucteMbl. ['oMonorum OeH307a, MX HOMEHKIATypa, oOImias
dopmyna. HoMeHkiatypa nisi qu3aMelleHHBIX MPOU3BOIAHBIX O€H305a: opmo-,
Mema-, napa-pactoyioKeHue 3aMmecturesel. Pu3snyeckue CBOMCTBA apEHOB.

XvUMHUYECKHe CBOWCTBAa apeHoB. [Ipumepsl peakiuii  3aeKTpoPUIBLHOTO
3aMEUIeHUs: T[allOTeHUPOBaHUs, aJKWINpOBaHUS (KatanuzaTopbl Dpupaens-
Kpadrca), wutpoBanus, cynbdupoBanus. Peakium  ruapupoBaHHS U
OpUCOeIUHEHUsT Xynopa K OeH3oiny. OCOOCHHOCTHM XMMHMYECKUX CBOICTB
roMoJioroB 0eH3ojia. BzauMHoe BiIMsIHUE aTOMOB Ha MPUMEPE TOMOJIOTOB apeHOB.
OpueHTanus B peakiusax dmekTpoduinbHoro 3amenienus. OpuentanTsl [ u Il pona.

[Ipumenenue u nonydeHue apeHoB. [IpupoaHble UCTOUHUKHA apOMaTUYECKHUX
YIJIEBOJOPOJIOB. ApomaTu3alusi ajlkaHOB M UUKJIOAJIKAHOB. AJIKUIMPOBAHUE
OeHzorna.

Hemoncmpayuu

[IlapocTepKHEBBIE M1 0OBEMHBIE MOJEIH MOJIEKYJI O€H30J1a U €r0 FOMOJIOTOB.

Pa3nenenne cMecu 6eH30: - BOJA C MOMOIIBIO ASIIUTEIBHON BOPOHKH.
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PactBopsitomiass  cmocoOHOCT  OeH3ona  (3KCTpAKUUs OPraHMYeCKHX U
HEOPraHUYECKUX BEIIECTB OCH30JI0M M3 BOJAHOTO PAcTBOpa MoOja, KpacHUTElew;
pacTBOpeHHE B OE€H30J€ BEUIECTB, TPYJAHOPACTBOPUMBIX B BOAE (Cepbl, OEH30HHOM
KHUCJIOTHI). ['opeHue 6eH3ona.

OTtHomieHue 6eH30J1a K OpOMHOM BOJIE, paCTBOPY MEPMaHraHaTa Kajusl.

[lonyyenue HUTpOOEH30IA.

O3HakomIleHHE ¢ (PU3NYECKUMH CBOWCTBAMH apOMAaTUYECKUX YIJIEBOIOPOJOB
¢ ucnosb3oBaHueM pactBopurensi «ConbBeHT». M3roroBneHue U MCNOIb30BaHUE
npocreiniero npudopa ans xpomarorpapuu.

[Tonyuenne  OeH3ofla  JEKapOOKCUIMPOBAHUEM  OCH30MHON  KHUCJIOTHI.
[lonyyenue wu paccioeHue 3MyJiabcuu OeH3zoja ¢ Boaod. OTHouieHUe OeH3oia K
OpOMHOI1 BOJIe M pPacTBOPY MEepMaHraHaTa KaJus.

Ilpakmuuecku-nabopamopusle 3anamus

I1JI3 Nell Pacnio3naBanue 00pa3ioB ajJKkaHOB, AJIKEHOB, aJITKWHOB U apEHOB.

IIJI3 Nel2 Pemienue pacu€THBIX 3a/1a4 [0 YPaBHEHUAM XUMUYECKHX PEAKIIUM.

1.6. Ilpupoonvle ucmounuxu y2ne6000po0oos

Hedts. Haxoxnenue B mpupojne, coctaB U (PU3MYECKHUE CBOMCTBA HEQTH.
TomnuBHO-3HEpreTrueckoe 3HaueHne Hedtu. I[IpombinuieHHas mnepepaboTKa
Heptu. Pextudukanus HePTH, OCHOBHBIE (paKkIUMU ee pas3leNeHus, ux
UCIIONb30BaHUe. Btopuunas mnepepaborka HepTenpoaykToB. PekTudukanms
Ma3zyTa TpH yMEHbIIEHHOM JaBiieHud. KpekuHr HedTenpoaykToB. Paznuynbie
BUJBI KpekuHra, padbotel B. I'.IllyxoBa. M3omepusanus ankaHoB. AJKUIUPOBAHHE
HENpeNeNnbHbIX  yriieBoAoponoB. Pudopmunr HedrenpoaykroB. KagecTtBo
aBTOMOOMJIBHOTO TOITMBA. OKTaHOBOE YHCIIO.

[Tpupoausiii 1 monyTHbIN HedTIHOU ra3sl. CpaBHEHHE COCTaBa MPUPOIHOTO U
MOIYTHOTO Ta30B, UX MPAKTUYECKOE UCIIOJIb30BAHUE.

Kamennsiii yronb. OCHOBHbBIE HalpaBJICHHS HCTOIb30BAHMS KAMEHHOTO YTJIS.
KokcoBanne kamMeHHOro yrisi, BaKHEHIIHE MTPOIYKThI 3TOTO IMpolecca: KOKC,
KaMEHHOYTOJIbHAasl cMoJja, HajcMmoibHas Boja. CoelWHEHHUS, BBIICISEMbIC U3
KaMEHHOYTOJIbHOUM CMOJIBL. [IpoAyKThI, moydaeMbie U3 HAJICMOJIBbHOM BOJIBI.

DKOJOTUYECKHUE ACTIEKTHI JT0OBIYM, MepepabOTKH W MCTOIB30BAHMS TOPIOYUX
HCKOIAEMBIX.

Jemoncmpayuu

Komnekuus «IIpupoanpie MICTOUHUKH YTIEBOIOPOIOBY.

CpaBHEHHE MPOIIECCOB TOPEHUS HEPTH M MPUPOTHOTO Ta3a.

OO6pazoBanue HEPTIHOM MICHKN HA TIOBEPXHOCTH BOJIBI.

Ipakmuuecku-nadopamopHsie 3aHAmMuUA

IIJI3 Nel3 3nakoMcTBO ¢ oOpasliaMu YIJIEBOJOPOJOB M MPOAYKTAMH HX
nepepadoTKu.

I1JI3 Nel4 OnpeneneHre HaMWUWS HEMPEACIBHBIX YTIIEBOJOPOJIOB B OESH3UHE
U KepocuHe. PacTBOpMMOCTb pa3fiWyHBIX HEPTENPOAYKTOB (OCH3MH, KEPOCHH,
JM3eIbHOE TOIJIMBO, Ba3eJIMH, MapadrH) IApyT B APYTe.

1.7. I'uopokcunvHvle coeounenus
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Crpoenne u knaccudukanus cnuptoB. Knaccudukanus cnupTroB Mo TUIY
YIJIEBOJOPOJHOTO paAuKaia, YHUCIY THUIPOKCWIBHBIX TPy W THIY aToma
yIJIEpOAa, CBA3AHHOTO € TUAPOKCWIBHOM  Tpynmou.  ODJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE THUJPOKCUIIBHOW Tpynnbl. BiusHue crpoeHus
CIUPTOB Ha WX (U3MYECKHE CBOMCTBA. MeXMOJEKyIsIpHas BOJIOPOJHAS CBS3b.
I'omonornuecknii psx IpedeiabHBIX OJHOATOMHBIX CIUPTOB. HM3omepus u
HOMEHKJIaTypa ajJKaHOJIOB, UX ol1as ¢popmyIa.

XHUMHUYECKHUE CBOMCTBA alIKaHOJIOB. PeakImoHHAas CIOCOOHOCTh TMpeeiabHBIX
OJIHOAQTOMHBIX CIUPTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX
U HEOPraHWYECKUX COeAMHEHMH, conepxkammnx OH-rpynny: KUCIOT, OCHOBaHUA,
aMmdoTepHbIX coeAMHEHUN (BOIbBI, CHUPTOB). Peaknuu, MNOATBEPKIAIOIINE
KHCJIOTHBIE CBOMCTBA CHUPTOB. Peakuuu 3ameneHus TuIpOKCUIBHOW TPYIIIIHL.
MexmonekyasipHas AerujipaTaiusi CHOUPTOB, YCIOBHUS 0Opa3oBaHUS MPOCTHIX
a¢upoB. CrnoxkHbie (UPHI HEOPraHUYECKUX M OPraHUYECKUX KHUCJIOT, PEaKIUH
srepudukanyu. OKUCICHUE U OKUCITUTENIbHOE JEerUAPUPOBAHKIE CITUPTOB.

CnocoObl  monyyeHus: cnuptoB. [uiaponu3 ranoreHankaHoB. [‘maparanus
AJIKEHOB, YCJIOBHS €€ MpoBeaeHus. BoccTaHoBneHe KapOOHUIIBHBIX COSUHEHUH.

OtnenpHblE TMPENCTABUTENM AJIKAHOJIOB. MeETaHOJ, €ro IpOMBIIIJIEHHOE
MOJIyYeHUE W TPUMEHEHUE B TMPOMBIILICHHOCTH. buosnoruueckoe naeucTBue
metaHona. Cnemuduyeckue  CHocoObl  MOJYYEHHS  OTUIIOBOTO  CIHUpTA.
@U3HOIOTHUECKOE AEHCTBUE ITAHOA.

MHoroaroMHble cnupThl. M30Meprs 1 HOMEHKIATypa MpeACTaBUTENEH ABYX-
U TpEeXaTOMHBIX CHHUPTOB. OCOOEHHOCTH XMMHYECKHUX CBOWCTB MHOT'OATOMHBIX
CIUPTOB, UX KadecTBEHHOe oOHapyxkeHue. OTHenbHbIE MPEICTaBUTEINN:
ATUJICHTJIMKOJIb, TIMIIEPUH, CIOCOOBI UX MOIYYEHUS, TPAKTUUECKOE IPUMEHEHHUE.

®deHon. DIEKTPOHHOE M TMPOCTPAHCTBEHHOE cTpoeHue (enona. Bzaumuoe
BJIMSIHUE ApOMAaTUYECKOTO KOJIbLA U TUIPOKCUIILHON TPYIIIIHI.

XuMHuueckne CBOMCTBAa (peHona Kak (PYHKIMS €ro XMMHUYECKOTO CTPOCHHS.
bpomupoBanne ¢enona (kauecTBEHHAs peakius), HUTPOBaHHE (IMMKPUHOBAS
KHCTIOTa, €€ CBOMCTBA M npuMeHeHne). O0pa3oBaHne OKpPAIIEHHBIX KOMIUIEKCOB C
nonoM Fe®". IIpumenenue denona. Ilonydyenne GpeHomna B IPOMBILIIEHHOCTH.

Hemoncmpayuu

Mopenu MOJIEKY CHUPTOB U (DEHOJIOB.

PactBOpuMOCTH B BOJIE aJIKaHOJIOB, STUJICHTIIUKOJIS, TIUIEpUHA, (eHoma.

CpaBHEHHE CKOPOCTH B3aUMOJCHCTBUS HATPHUS C ITAHOJIOM, IIPOITAHOIOM-2, 2-
METWJI-IPONAHOJIOM-2, TJIIMLIEPUHOM.

[Tonyuenune OpomaTaHa U3 3TAHOJIA.

Britecnenue dhenona u3 ¢heHonsTa HATPUS YrOJIbHON KHCIOTOM.

Peakmus denona ¢ popmanbaerugom.

KadectBennnie peakiuu Ha (HEHO.

3aBUCHUMOCTH pacTBOPUMOCTH (peHOJIa B BOJE OT TEMIEpaTyphI.

B3anmoperictBue ¢peHosa ¢ pacTBOPOM IIETOUH.

Pacno3naBanue pactBopoB ¢deHOsITa HATPUSL U KapOoHata HaTpus (OapOoTax
BBIJILIXa€MOT'0 BO3/lyXa WIH JICHCTBUE CUIIBHOW KUCTIOTHI).
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Pacno3naBanue BOJHBIX pacTBOPOB (peHOJIa U TIUIEPUHA.

Ilpakmuuecku-nabopamopmvle 3anamus

I1JI3 NelS CrolicTBa CiupTOB.

I1JI3 Nel6 3yueHne pacTBOpUMOCTH CIMPTOB B Boje. Ilomyuenue rounepara
meau (11).

1.8. Anvoecuowvt u kemomwl

['omonoruueckue psiibl anbAETUIOB U KETOHOB. [loHsATHE O KapOOHUIBHBIX
COCIMHEHUAX. OJEKTPOHHOE CTPOCHHE KapOOHWIbHOW rpynmbl. M3omepus wu
HOMEHKJIaTypa aJIbJIETUJIOB U KETOHOB. Du3MuecKue CBONCTBA KapOOHWIBHBIX
COCIMHECHUM.

XUMHUYECKUE CBOWCTBA aJbJCTUJIOB U KETOHOB. PeakinoHHasi CrioCOOHOCTH
KapOOHWJIBHBIX COeAUHEHUM. Peaknnu OKHUCIEHUS albJCTHI0B, KaueCTBEHHBIC
peakiMu Ha albJACTHAHYIO Tpymmy. Peakiuu MOJIUMKOHJEHCAIMU: OO0pa3oBaHUE
(denonopopmMalbIETUAHBIX CMOJ.

[Ipumenenne u mojydeHue KapOOHUJIBHBIX coenuHeHuil. [lpumenenue
aJBJACTH/IOB U KETOHOB B OBITY M MPOMBINLICHHOCTUA. AJBACTHIBI U KETOHBI B
npupoae (3bupHbie Macna, pepomonsbl). [lonyyeHne KapOOHUIBHBIX COEAMHEHHM
OKHCJIEHHEM CHHUPTOB, THUIpaTalield aJKWHOB, OKHCJICHUEM YIJIEBOJOPOJIOB.
OTtnenpHBIC MPECTABUTENM alIbJICTHI0B U KETOHOB, cHielu(uieckrne crocoObl Ux
MOJIYYEHHUS U CBOMCTBA.

JHemoncmpayuu

[apocTepxkHEBbIE 1 00BEMHBIE MOJIEIH MOJIEKYJI abJACTUI0B U KETOHOB.

[TonyyeHne yKCyCHOTO aibAEeruia, OKUCIEHUE ATAHOJIA XPOMOBOI CMECHIO.

KauecTBeHHbIE peakliMy Ha albAETUAHYIO TPYIIY.

1.9. Kapbomnosvie kuciomol u ux npou3sooHwle

['oMmonoruveckuit psig TpeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[lonsitue 0 KapOOHOBBIX KHCJIOTaX W HUX KilaccuPuKanus. DIEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTPOEHHE KapOOKCWIBHOM Tpynmbl. ['OMojgorHueckuid psia
IpeeTbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT, MX HOMEHKIIATypa U H30MEPHS.
MexmorneKysipHble BOJAOPOIHBIE CBSI3M KApOOKCWIIBHBIX T'PYII, UX BIUSHUE Ha
¢dusnueckre cBocTBa KAPOOHOBBIX KUCIIOT.

XHWMHUYECKHE CBOMCTBA KapOOHOBBIX KHCJIOT. Peaknuu, WUTIOCTPUPYIOMINE
KHUCJIOTHBIE CBOMCTBA M UX CPABHEHUE CO CBOWCTBAMU HEOPraHMYECKUX KHUCIIOT.
Oo6pa3oBanre (PYHKIMOHAIBHBIX MPOU3BOJIHBIX KapOOHOBBIX KHCIOT. Peakiuun
sTepuduKanu. AHTHAPUIBI KAPOOHOBBIX KHCIIOT, UX MOJIYYCHUE U PUMEHEHHUE.

Crioco0bI mory4eHus: KapOOHOBBIX KUCTOT. OTAENbHBIE MPEACTABUTEIN U UX
sHaueHue. OOmme CcrmocoObl IOJIyYCHHS: OKHCICHHE alKaHOB, aJKCHOB,
MEPBUYHBIX CHHPTOB, albICTHUAOB. BakHeimme mpeacTaBuUTeNn KapOOHOBBIX
KHCIIOT, X OMOJIOTHYECKasi poiib, crienu(pruiecKkue crocoObl MOTydeHHsI, CBOMCTBA
U TNPUMEHEHUWE MYPaBbHHOM, YKCYCHOM, MAJIbMUTHHOBOM M CTEapUHOBOM;
AKpWJIOBOM W METAaKpPWIOBOM; OJICMHOBOW, JIMHOJEBOM W  JIMHOJEHOBOW;
IIaBeJIeBON; OCH30MHOM KUCIIOT.

Cnoxupie 3¢pupbl. CTpoeHHME W HOMEHKJIATypa CIOXHBIX 3(HUPOB,
MEKKJIacCOoBasi M30Mepus ¢ KapOOHOBBIMU KuciaoTamu. CrocoObl MOIyYEHUS

21



CIOXHBIX 3(pupoB. OOPaTUMOCTh peaKIMK dTEpUPUKALNUU U (HAKTOPBI, BIHUSIOIINE
Ha  cMemieHue  paBHoBecusa.  OOpa3oBaHUE ~ CIOXHBIX  HOJUIPUPOB.
[onmmytunentepedranar. JlaBcaH kak NpeACTaBUTENb CUHTETHUYECKHUX BOJIOKOH.
XUMUYECKHE CBOMCTBA U MPUMEHEHUE CIOKHBIX 3(DUPOB.

Kupsl. Kupbl kak cnoxsble 3¢upbl riauuepuHa. KapOoHOBBIE KHCIOTHI,
BXOJAIINE B COCTAB JKUPOB. 3aBUCMMOCTh KOHCUCTEHIIMM KUPOB OT MX COCTaBa.
XWUMUYECKUE CBOMCTBA KUPOB: THUAPOJU3, OMBUIEHHE, THUIPUPOBAHUE.
buonorudeckas posb )KUPOB, KX UCTIOIB30BaHUE B OBITY U POMBIITICHHOCTH.

Conmu  kapOboHOBBIX  KHCHOT. Mpbuta. CrnocoObl  TOJMY4YEHHUS — COJIEH:
B3aUMOJICHCTBHE KapOOHOBBIX KHCIOT C METaJJTaMH, OCHOBHBIMU OKCHJIAMH,
OCHOBAHUSIMH, COJISIMU; MIEJIOYHOW THAPOIU3 CIOXKHBIX A(PUpoB. XUMHUYECKHE
CBOMCTBa CcOJIel KapOOHOBBIX KHUCIIOT: THUIPOJIU3, PEAKIMd HOHHOTO OOMEHa.
Mpbina, CyHmHOCTh MOMOMIEro AehcTBUA. OTHOLIEHHE MblIa K JKECTKOM BOJIE.
Cunretndeckue moromue cpeactsa - CMC (nerepreHThl), UX MPEUMYIIECTBA U
HEJIOCTATKHU.

JHemoncmpayuu

3HaAKOMCTBO ¢ (PU3UYECKUMH CBOMCTBAMH BaKHEUIIINX KAPOOHOBBIX KHUCIIOT.

Bosronka 6eH30MHOM KUCTOTHI.

OTHoIIEHUE PA3TUYHBIX KAPOOHOBBIX KUCIIOT K BOJIE.

CpaBuenune pH BOJHBIX paCTBOPOB YKCYCHOM U COJITHOM KUCJIOT OJJMHAKOBOM
MOJISIPHOCTH.

[Tony4yeHune NpuaATHO MAXHYIIETO CIOKHOTO Aupa.

OTHo1IEHUE CIMBOYHOTO, MOJCOJIHEYHOT0, MAIIMHHOTO Macesl U MaprapuHa K
OpOMHOI1 BOJIe M pacTBOPY IMEepMaHraHaTa Kajusl.

Ilpakmuuecku-nadbopamopnsle 3anamus

IIJI3 Nel/ CpaBHuTenbHas XapaKTEPUCTUKA OTIEIbHBIX IPEICTaBUTEIEH
KapOOHOBBIX KUCIIOT.

IJ13 Nel8 Xumnueckue cBOMCTBA KapOOHOBBIX KUCIIOT.

IJ13 Ne19 Crnoxusie a¢upsl. Kupsl. Mbina.

IIJI3 Ne20 PemieHue »SKCnepUMEHTAIBHBIX 3ajad  Ha HIASHTH(DUKAINIO
OPTaHUYECKUX COCTMHCHUU.

1.10. Yanesoowl

[lonsitue 06 yraeBomax. Kimaccudukammss yriaeBogoB. MoHo-, Oau- U
MoJicaxapu/ibl, MPEACTABUTENN KaXJOW TpYINIbl YrieBojaoB. buonormueckas
pOJIb YTIIEBO/IOB, UX 3HAYCHUE B KU3HU YEIOBEKA U OOIIECTRA.

Momnocaxapuasl. CTpoeHHE M ONTHYECKas HM30MEpUs MOHocaxapuaoB. Mx
KJIaccupuKanus Mo YKHCIy aTOMOB YIJiepoJia U IpUpoJe KapOOHWIBHOW TPYMIIbI.
@opmynsl Dumepa u Xeyopca s M300paxeHUs MOJEKYJ MOHOCaXapHIOB.
OTtHecennie MoHOcaxapua0B K D- u L-pany. Baxkneilue npeactaBuTean MOHO3.

['moko3a, cTpoeHWe ee MOJeKylnbl U (u3ndeckue cBoicTBa. TayTomepwus.
XUMHYECKHE CBOWMCTBA TIJIIOKO3bl: PEAKIMU IO  aJIbJCTHAHOM  TpYMIIe
(«cepeOpsiHOTO  3epKaja», OKHUCJIEHUE a30THOM KHUCJIOTOW, THAPUPOBAHUE).
Peakuuu TIIOKO3bI KaK MHOTOAQTOMHOTO CIUPTa: B3aUMOJCHCTBHUE TIIFOKO3bI C
ruapokcuaom menu (II) mpu koMHATHOM TeMIiepaTtype U HarpeBaHuu. Paznuunbie
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TUTIBI  OpokeHusi (CIUPTOBOE, MOJIOYHOKHCHoe). [nmoko3a B mpupoje.
buonornueckas posib 1 IPUMEHEHUE TIOKO3bl. @PYKTO3a KaK U30MEP TITHOKO3BI.

CpaBHEHME CTpPOEHUA MOJIEKYJIbl M XHMHUYECKUX CBOWCTB TIIFOKO3bl U
bpykTo3bl. OpykTo3a B IpUPOJE U ee Ouojoruueckas posb. [lentossl. Pubosa u
Ne30KCUprd03a KaKk MpeACTaBUTENU allbIoNeHT03. CTPOCHHE MOJICKYIL.

HMucaxapuasl. Ctpoenune nucaxapugoB. Crnoco0 COUJICHEHHS ITUKIIOB.
BoccranaBnuBarompe W HEBOCCTAHABIMBAIOUIME CBOWMCTBA JUCAXAPUAOB Kak
CIEACTBUE COUYICHEHUs1 IuKiIa. CTpOEHHWE M XUMHUYECKUE CBOMCTBA caxapo3bl.
TexHonornyeckre OCHOBBI MPOM3BOJCTBA caxapo3bl. JlakTo3a M MaibTO3a Kak
U30MEPHI caxapo3bl.

[Tonmucaxapuasl. OOmiee crpoeHue mnoiucaxapunoB. CTpoeHHE MOJEKYJIbI
Kpaxmayia, aMuio3a W aMuwiIonekTuH. DU3WyYecKHe CBOWCTBA Kpaxmasa, €ero
HAaxXOXJICHHWEe B TpUpPOJEe U Ouosoruyeckas poJib. [ukoreH. XUMHUYECKUE
cBoiicTBa Kpaxmana. CTpoeHHE >JIEMEHTApPHOrO 3BE€HA IEJUI0JI03bl. BinsHue
CTPOCHHS TIOJIMMEPHON 1lenmu Ha (U3WYEeCKMe U XUMHYECKHE CBONCTBA
[EJUTIONO3bl.  [MApONM3  IMeJUT0NIo3kl, O00pa3oBaHUE CIIOKHBIX J(PUPOB ¢
HEOPraHMYEeCKUMU U OPraHUYECKHUMHU KucioTamu. [loHsTHEe 00 MCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IIIeJIKe, BUCKo3e. HaxoxkieHue B mpupojie u Onosorndeckas
poJib 1eUT0J1036l. CpaBHEHHE CBOMCTB Kpaxmalia U EJUTHOJI03bI.

JHemoncmpayuu

OO0pasisl yraeBOJ0B U U3ACIUNA U3 HUX.

[TonyueHne caxapaTta KaiblUsl U BBIAEJIECHUE Caxapo3bl U3 pacTBOpa caxapara
KaJIbLIUSL.

B3anmopelicTBue TIIHOKO3bI ¢ PYKCHUHCEPHUCTON KUCIOTOM.

OTHo1reHre pacTBOPOB caxapo3bl U ManbTo3bl K Cu(OH)2 npu HarpeBanuu.

O3zHakomileHHE ¢ (GU3NIECKUMU CBOMCTBAMHU Kpaxmala U 1eJUTIOI03bI.

Halyxanue 1emironos3sl 1 Kpaxmasa B BOJE.

[TonyuyeHne TPUHUTPATA LIEIITFOJIO3bI.

Komneknusa BoIoKoH.

Ilpakmuuecku-nadopamopHsvie 3aHAMUA

I1J13 Ne21 B3aumojelicTBHE TIIFOKO3BI U caxapo3bl ¢ TuapokcuaoM meau (11),
C aMMHaudHbIM pacTBopoM okcuaa cepebOpa (l). KauecTBeHHble peakuuum Ha
Kpaxmaril.

IIJI3 Ne22 Pemienue 3a/1au Ha paclio3HaBaHHE OPraHUYECKHUX BEILIECTB.

1.11. Amunsl, amunoxkuciomsl, beaxu

Knaccudukarmus m m3omepus amuHoB. [lonsatue 006 amuuax. [lepBuunsie,
BTOPUYHbIE U TpeTUuyHble amuHbl. Kiaccudukauuss aMuUHOB 1O  TUIY
YIJIEBOAOPOJIHOrO paguKaia U YUCIy aMUHOIPyINn B MoyekyJe. ['omonornueckue
PSRl TIPENENbHBIX anu(PaTUICCKUX W apOMATHUYECKHMX aMUHOB, M30MEpHS U
HOMEHKJIaTypa.

XHUMHYECKHE CBOWMCTBA aMUHOB. AMHMHBI KaK OPraHMYE€CKHE OCHOBAHUS, HX
CpaBHEHHE C AMMHUAKOM U JIpYTMMU HEOPTaHUYECKUMU OCHOBaHUsIMU. CpaBHEHUE
XUMUYECKUX CBOMCTB anudaTHUecKUX U apoMaTHYecKux aMHHOB. OOpa3zoBaHue
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aMHJI0B. AHMJIMHOBBIE KpacuTenu. [IoHSATHE O CHUHTETMYECKUX BOJIOKHAX.
[Tonnamuapl ¥ MOATMAMUAHBIE CHHTETUYECKHE BOJIOKHA.

[Ipumenenue u nonydyenue amuHoB. I[lomyuenue amuuoB. PaGorsr H. H.
3UHMHA.

AMHUHOKUCTOTHI. [loHsiTHE 00 aMUHOKUCIOTaX, WX KilacCUUKAIUSI U
CTpPOCHHUE.

Onrudeckass wu3omMepus O-aMHUHOKUCIOT. HomeHknaTypa aMHUHOKHCIIOT.
JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB AMHWHOKHCIIOT W €€ IPUYMHBI.
bunonspueie nonsl. Peakuun xkoHpeHcauuu. [lentuaHast cBsizb. CUHTETHYECKHUE
BOJIOKHA: KampoH, sHaHT. Knaccudukamus BosiokoH. [lomydyeHrue aMHHOKHUCIIOT,
UX MPUMEHEHNEe U Ouonornyeckas QyHKIUs.

benku. benku kak npupoaHsie moauMepsl. [lepBuunas, BTopudHasi, TpeTU4HAas
U YETBEPTUYHAS CTPYKTYpbl OelkoB. DUOpWIISpHBIE W TIOOYISpHBIE OCIKH.
XUMHUYECKHUE CBOMCTBA OCNKOB: TOPEHUE, JICHATYpaIus, THAPOIN3, KaueCTBCHHBIC
(LIBETHBIE) PEAKIIHH.

buonornueckue Qpynkiun 6eIKOB, X 3HAUCHHUE. beaku Kak KOMITOHEHT THUIIIH.
[Ipo6iema 6eKOBOIO roJIOIAHMS U TIYTH €€ PEIICHHUS.

JHemoncmpayuu

®du3nyecKkue CBOMCTBA METWIAMHHA: arperaTHOE COCTOSHUE, LBET, 3arax,
OTHOIIIEHUE K BOJie. ['opeHre MeTuiaMuHa.

B3anmopelicTBue aHWIMHA U METHJIAMUHA C BOJOM U KUCIOTaMHU.

OkpaiBaHue TKaHEH aHUJIMHOBBIMH KPACUTEISIMH.

Oo6nHapyxeHue GyHKIMOHATBHBIX TPYII B MOJIEKYJIaX AMUHOKHUCIIOT.

Henrpanuzanus meaoym aMUMHOKHUCIIOTOM.

Henrpanuzanus KMCI0Tbl aMUHOKHUCIIOTOM.

PactBopenue u ocaxaeHne 0EIKOB.

Ilpakmuuecku-nadopamopHsie 3aHAMUA

I1JI3 Ne23 OGpaTtumast u HeoOpaTuMasi JeHaTypaIus OCIKOB.

I1JI3 Ne24 ViccnenoBanue KaueCTBEHHBIX peaKIMi Ha OCIJIKH.

1.12. A3omcooeporcawue cemepoyuriuyeckue coeOuHeHusl.

Hyxkneunosvle kuciomut

Hyxkneunossie kucinotel. HykienHOBbIE KUCIOTHI KaK MPUPOIHBIE MTOIUMEDBI.
Hyxkneotunsl, ux crpoenne, npumepsl. AT® u AP, ux B3aumMonpeBpauieHue u
posib 3Toro npouecca B npupoae. llonstue IHK u PHK. Crpoenue JIHK, ee
nepBUYHas W BTOpUYHAs CTpykrypa. PabGorer @®. Kpuka u JI. VYorcona.
KomrmmeMeHTapHOCTh a30TUCTBIX OCHOBAHHUM.

Pemnukanust JJHK. Ocobennoctu ctpoenuss PHK. Tunet PHK wu ux
ouonornyeckne Qyukruu. [lonstre o TpomuHom koae (komone). buocuuTes
Oenka B KMBOW KJEeTKe. |'©@HHas WH)XEHEepUs U OMOTEeXHOJOTHs. TpaHCTeHHBIC
(dbOpMBI pacTeHMIA U KUBOTHBIX.

Hemoncmpayuu

Mojenu MoJIeKyn BaXKHEHIINX TETEPOLUKIOB.

Kosutekuus reTepomKIM4ecKux COeqUHEHU M.

JlelicTBrE pacTBOpa NMUPUIMHA HA HHAUKATOP.
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B3aumoperictBrue nupuauHa ¢ COJISTHON KUCIIOTOM.

Mopens Monexynsl JIHK, nemoHCTpanus npuHUMIIA KOMILIEMEHTAPHOCTH
A30TUCTBIX OCHOBAaHMM.

OO6pa31bl MPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM PACTEHUI U )KUBOTHBIX.

JlekapcTBa U mpenapaThl, U3TOTOBJICHHBIE METOJAMU T€HHOW WHKEHEPUU U
OMOTEXHOJIOTUH.

1.13. buonoeuuecku akmusHvie coeOUHeHUs

®epmentsl. [loHsiTHE O QepMeHTax Kak O OMONOrMYECKUX KaTalau3aTopax
OenkoBoi mpuponbl. OCOOEHHOCTH CTPOEHUS M CBOMCTB B CpaBHEHUU C
HeopraHnueckuMu kKatanuzaropamu. Knaccudukamus dpepmentoB. OcoO0eHHOCTH
CTPOEHUS U CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTh U 3(P(HEKTUBHOCTb. 3aBUCUMOCTb
aKTUBHOCTH (pepMEHTOB OT Temmepatypsl u pH cpenpl. 3HadueHue ¢GepMEHTOB B
OMOJIOTMU ¥ TPUMEHEHHUE B TPOMBIIIIICHHOCTH.

Butamunsl. Ilonsitue o ButammHax. Mx kmaccudukaius u 0003HaAUYEHUE.
Hopwma notpe6nenust ButamuHoB. BomopactBopumsie (Ha npuMepe BUTaMuHOB C,
rpynnsl B u P) u xupopactBopumbie (Ha mnpumepe ButamuHoB A, D u E).
ABUTaMUHO3bBI, TUTIEPBUTAMUHO3bI U TUTTIOBUTAMUHO3bI, UX MPO(UIAKTHKA.

I'opmonsl. TlonaTue o ropmMoHax Kak OMOJOTMYECKH aKTHBHBIX BEIECTBAX,
BBITIOJIHSIFOIIUX DHAOKPUHHYIO PETYJSIIIUI0 SKU3HEJEATSIbHOCT OPTraHU3MOB.
Knaccudukamuss  ropMOHOB:  CTEpOMIbI,  IPOU3BOJHBIE  AMUHOKHCIIOT,
MOJIUTICTITUHBIE U OeNKOBbIE TOPMOHBI. OTIENbHBIE MPEICTABUTEIU: ICTPAIUON,
TECTOCTEPOH, UHCYJINH, aJIpEHAJINH.

JlexapctBa. IToHsiTHE O JIEKapCTBaX KaK XMMHUOTEPANEBTUYECKUX MpenapaTax.
Kparkue ncropuueckne cBeeHNUsS O BOSHUKHOBEHUH U PA3BUTHH XMMHUOTEPAIIUH.
['pynnel  nexapcTB:cynbdaMubl (CTPENTONM), AHTUOMOTUKHU (TEHUIWILIUH),
QHTUNUPETUKN (acCHUpHUH), AaHAJbreTUKU (aHANBIMH). MeXaHu3M JIeUCTBUS
HEKOTOPBIX JIEKAPCTBEHHBIX NpPENapaToB, CTPOCHUE MOJEKYJ, IPOTrHO3UPOBAHKE
CBOMCTB Ha OCHOBE aHAJIN3a XUMHYECKOTO CTPOEHUSI.

AHTUOMOTHKY, UX KJIacCU(PUKALUA 110 CTPOCHUIO, TUILY U CHEKTPY NEHCTBHUS.
be3onacHblie criocoObl MpUMEHEHUS, JIEKApPCTBEHHBIC (DOPMBI.

Jemoncmpayuu

CpaBHenue ckopoctu pasznoxkenus HoO; mon aeiictBuem depmMeHTa KaTaiasbl
u Heopraandeckux kataimmsatopos: KI, FeCls, MnO..

OO0pa3iel BATAMHUHHBIX TIPETIApaTOB.

[TonuBUTaMUHBI.

Nnnroctparmu ~ dotorpaduii  KUBOTHBIX € pa3sNUYHBIMH  (OpMaMH
aBUTAaMHUHO30B.

[Tnakat ¢ m300pakeHHEM CTPYKTYpPHBIX (DOPMYJ 3CTpaauoiia, TECTOCTEPOHA,
aapeHanuHa. Bzaumopelicteue anpenanuna c pactsopom FeCls.

benkoBast mpupona nacynuHa (1BETHAS peakiys Ha OCIKH).

[InakaTtel unu xKogorpaMmsl ¢ GopMmyliaMu amMuja CyJlb(paHUIOBON KUCIOTHI,
TUTAAPODOTNEBON 1 JIOKHOW JAUTHAPOQPOIMEBON KUCIOT, OCH3WINCHUIIMIUINHA,
TeTpauuKINHA, eoTakcuMa, acliupUHAa.

Ilpakmuuecku-nadopamopHvie 3aHAMUA
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TIJI3 Ne2S [leiicTBue (pepMEHTOB Ha pa3IMYHbIE BELIECTBA.
IIJI3 Ne26 Ananu3 JIeKapCTBEHHBIX MPENapaToB.
IIJI3 Ne27 Peuienue 3aiad, TECTOB 110 OPraHUYECKON XUMHUH.

2. O0masi ¥ HeOpraHMYecKass XuMHus

2.1. Xumus — nayxa o gewjecmseax

CocrtaB BemiecTBa. XHUMHYECKHE dJeMeHTh. C(CrnocoObl CyHIECTBOBaHUS
XUMHYECKUX DJIEMEHTOB: aTOMBbI, MPOCTbIE M CIOKHbIE BellecTBa. Bemectsa
MOCTOSIHHOTO M TMEPEMEHHOI'0 COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJIApHOTO  cTpoeHus.  CrnocoObl
OTOOpa)KE€HUsT ~ MOJIEKYJI:  MOJIEKYJIIPHBIE M CTPYKTypHble  (HOpMyJbI;
IapOCTep’KHEBbIE U MaciiTaOHble mpocTpaHcTBeHHbIE (CTioapTa—bpurieba)
MOJIENT! MOJIEKYI.

N3mepenue BemectBa. Macca aToMOB M MOJIEKYJI. ATOMHasi €IMHUIIA MACCHI.
OTHocuTeNnbHbIE aTOMHAsi M MOJeKyispHas macchl. KonmmdecTBo BemiecTBa U
EAVHUIIBI €r0 M3MEpPEHUs: MOJIb, MMOJIb, KMOJb. Yucno Asoraapo. MounspHas
Mmacca.

ArperaTHble COCTOSIHUA BellecTBa. TBepaoe (KpucTtauinueckoe u amopgHoe),
KHUJIKOE M ra3000pa3HOe arperaTHble COCTOSTHUS BelecTBa. 3aKOH ABOTaJipo U €ro
cinenctBus. MosipHbIi  00bEM  BEIIECTB B Ta3000pa3HOM  COCTOSIHHM.
OOBeuHeHHBIN Ta30BBIN 3aKOH U ypaBHeHUE MeHneneeBa—Kmaneiipona.

Cwmecu BemiecTB. Paznuuust Mexay cMEcsIMU U XUMUYECKUMH COEAMHEHUSIMHU.
MaccoBasi u 00beMHast 101 KOMIIOHEHTOB CMECH.

Hemoncmpayuu

OnBITHI, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChI BEIIECTB.

Ha6op moneneli aToMOB U MOJIEKY/I.

Hekoroprie BemiecTBa KOJIMYECTBOM B 1 MOJIb.

Mopens MOJISIPHOTO 00ObeMa ra3oB.

Ilpakmuuecku-nabopamopmsle 3aHAMUSA

IJI3 Ne28 Pacuétel o popmyniaMm U ypaBHEHUSIM.

2.2. CmpoeHnue amoma

AToM - crnoxHas yactuna. Jloka3zaTrenbCcTBa CIOKHOCTA CTPOEHUSI aTroMma:
KaTOAHBICH PEHTTCHOBCKUE JTy4dH, PoTOdD(DEKT, paTuOaKTUBHOCTD, JIEKTPOIIN3.

[Inanerapnas monens aroma J. Pesepdopna. Ctpoenue atoma mo H. bopy.
CoBpeMeHHBIE MPEACTABICHUS O CTPOCHUM aToma. KopmycKynsipHO-BOIHOBOM
Jyaqu3M 4acTUIl MUKPOMUDA.

CoctaB aromHoro siapa. HykinoHbl: OpoTOHbI W HeUTpoHbl. M3oTOmbl U
HYKJIMJBL. Y CTONYUBOCTb SIEP.

OnektponHass 00o10uka atoMoB. [loHsaTne 00 SIEKTpOHHOW opOWUTamu u
ANEKTPOHHOM oOsake. KBaHTOBBIE umcna: riaBHOE, OpOuTanbHOE (MOOOUYHOE),
MAarHUTHOE U CIIMHOBOE.

Pacnpenenenue 37€KTPOHOB MO SHEPreTUUYECKUM YPOBHSIM, MOAYPOBHSIM U
OpOUTAISIM B COOTBETCTBHHU C TMPHUHITUIIOM HAWMEHBIICH SHEPTUHU, TPUHIITAIIOM
[Taynu n npaBuniom ['yHpa.
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DNEeKTPOHHbIE KOHPUTYPAIIMN aTOMOB XUMUYECKUX 2JIEMEHTOB.

BaneHTHBIE BO3BMOHOCTH aTOMOB XUMUYECKUX 3JIEMEHTOB.

DJeKTpoHHAas KiaccuuKaiys XAMAISCKUX JJIEMEHTOB: s-, P-, d-, f-amemMeHTHI.

Jemoncmpayuu

dotorpdekr.

Mopenu opOuTaneit pa3nuyHoi GopMBI.

2.3. llepuoouueckuii 3axon u Ilepuoouueckasn cucmema

xumuueckux snemenmos /. U. Menoeneesa

OTKpbITHE  TEPUOJMYECKOrO0  3akoHA.  lIpeAnochulkM:  HAKOIUIEHUE
dakTomornueckoro marepuania, paborsl npeamectseHHukoB (M. B. Jlebepeiinepa,
A. O. Ilankyprya, Ix. A. Heronmenaca, JI. FO. Meiiepa), cbe3l XMMHUKOB B
Kapicpya, nuunoctHeie kauectBa 1. 1. Menaeneesa.

Otkpseitue [1.U. MenaeneeBsim [lepuoanueckoro 3aKoHa.

[Tepuonnueckuii 3akOoH U cTpoeHue atoma. M3oromnbl. COBpEMEHHOE MOHSATHE
XUMHUYECKOrO  3JIeMEHTa.  3akoHOMepHocTh I. Moszmu.  CoBpemeHHas
dbopmynupoBka Ilepuoamueckoro 3akoHa. Ilepuomuueckass cucrema U CTPOCHUE
aToMa. OU3NYECKUN CMBICI MOPAAKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYMIIbI U
nepuona. llepuoguueckoe HM3MEHEHHE CBOMCTB DJJIEMEHTOB: pajnyca aTroMma;
SHEPrud  HWOHU3ALMHU;  JJIEKTPOOTpULIATEIbHOCTU.  [IpUuMHBI ~ U3MEHEHUSs
METAUTUYECKUX U HEMETAJUTMYECKUX CBOMCTB AJIEMEHTOB B IpyNmnax u Nepuojax,
B TOM 4YHCJIe OOJBIIUX U CBepXOoibImHX. 3HaueHHe lleproanyueckoro 3akoHa U
[lepuoguueckoil cuctembl Xxumuueckux siemeHToB [[. WM. MennpeneeBa mist
Pa3BUTHS HAYKW U TOHUMAHUSI XUMUYECKOM KapTUHBI MUPA.

Hemoncmpayuu

Paznuunapie BapuaHThl Tabmunbl [leprognueckoil CHUCTEMBI XMUMHYECKHX
anemenToB . 1. Menaeneena.

OO6pas31pl MPOCTHIX BEIIECTB OKCHUIOB U THAPOKCHI0B dnemenToB III neprona.

Ilpakmuuecku-nabopamopnuvie 3anamus

TJI3 Ne29 XapakTepucTuka 3JIeMEHTa MO €r0 MOJO0KEHUI0 B TabIuIIEe.

2.4. Cmpoenue eewecmsa

IloHsTHE O XMMHUYECKOM CBS3M. THIBI XMMHYECKHUX CBs3€H: KOBaJICHTHas,
WOHHAs, METaJUIMYECKas U BOJOPOAHAS.

KoBanentHass xumudeckasi cBsi3b. [[Ba MexaHm3zMa oOpa3oBaHUS STOU CBSI3U:
OOMEHHBIN M JIOHOPHO-aKIeNTOPHBIH. OCHOBHBIC MapaMeTPhl 3TOI'0 THIIA CBS3H:
JUTMHA, TIPOYHOCTh, YroJ CBS3U WM BaJIeHTHBIM yroia. OCHOBHBIE CBOMCTBa
KOBAJICHTHOM CBSI3U: HACBIIIEHHOCTb, MOJISIPU3YEMOCTh U IPOYHOCTh.

DIEKTPOOTPHUIATEILHOCTh U KIAaCCU(PUKAIINSA KOBAJCHTHBIX CBS3CH IO 3TOMY
NPU3HAKY: MOJISIPHAsI M HEMOJsApHAas KOBAJIECHTHbIE CBsI3U. [lOMApHOCTH CBA3U U
MOJIIPHOCTE  MOJICKYJIBI.  Crioco0® TMepeKphIBaHUS DJISKTPOHHBIX OpOWTANICH U
KJ1accu(uKaIys KOBaAJICHTHBIX CBS3€H 10 ATOMY MPU3HAKY: G- U TM-CBS3H.

KpaTHOCTh KOBaJE€HTHBIX CBSI3€H W KJIacCH(MUKAIUSA WX O 3TOMY MPU3HAKY:
OJWHAPHBIE, IBOMHBIC, TPOWHBIE, TTOTYTOPHBIC. TUIBI KPUCTAINIMYECKUX PEIICTOK
y BEIIECTB C 3TUM THUIIOM CBS3U: ATOMHBIE M MOJEKYyJsipHble. Duznmueckue
CBOMCTBA BEIIECTB C ITUMHU KPUCTAULIMYECKUMHU PEIIETKAMM.
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NonHas xumuueckas cBsA3b. KpaliHUM Cilydall KOBaJIEHTHOM MOJIAPHOW CBSI3H.
Mexanusm 00pa3oBaHMsl MOHHOUW CBA3U. MOHHBIE KPUCTANTUUECKUE PEIIECTKU U
CBOMCTBaA BELIECTB C TAKUMHU KPUCTAIIAMHU.

Mertannnyeckass Xumudeckass CBsI3b. OcCOOBIM THII XHMHYECKOH CBSI3H,
CYIIECTBYIOIIMI B METaJ1axX M CIUiaBax. Ee OTInMyusa U CXOACTBO C KOBAJICHTHOM U
WOHHOW CBSI3SIMU.

CBolicTBa METAJUIMYECKON CBSI3U. METAINTNYECKNE KPUCTALIUYECKUE PEIIETKU
Y CBOMCTBA BEILIECTB C TAKUMH KPUCTAJUIAMHU.

Bonoponnas xumuueckasi cBsizb. MexaHu3M o0pa3oBaHHs TakoW cBs3u. Ee
KJaccupuKaIus: MeXMOJICKYJSIpHAs U BHYTPUMOJICKYJISIpHAsT BOJOPOJIHBIEC CBSI3H.
MonekynsipHble KPUCTAIUTMYECKUE PEIISTKU JJIsl ATOTO TUma cB3u. dusmdeckue
CBOICTBA BEILIECTB C BOJOPOJAHOM CBA3bIO. buojorudeckas poiab BOJAOPOIHBIX
CBSI3€l B OpraHU3aIuu CTPYKTYpP OHOMOIUMEPOB.

Enunas mpupojga XMMUYECKUX CBSA3€W: HAMYME Pa3IUYHBIX THUIOB CBS3EH B
OJIHOM BEIIIECTBE, MEePEX0/l OAHOTO TUIIA CBSI3H B APYTOH U T. II.

KommekcoobpazoBanue.  IloHsTHE O  KOMIIIEKCHBIX  COCIUHEHHSX.
Koopaunanmonnoe 4ucio KoMIuiekcooOpaszoBaTess. BHYTpeHHsISI U BHEIIHSIS
chepa komruiekcoB. HoMeHKIaTypa KOMIJIEKCHBIX coeIuHeH. VX 3HaYeHue.

JHemoncmpayuu

Mojenu MoJIEKyN pa3IUuuyHONU ApXUTEKTYPHI.

Mojenu u3 BO3AYLIHBIX LIAPOB IPOCTPAHCTBEHHOTO PACHONOKEHHS Sp-, SP2-,
sp3-ru6puHBIX OpOUTAIEH.

Mojenu KpucTaIMYeCKUX PEIIETOK Pa3IMYHOr0 THUIIA.

Monenu monekyn JIHK u Genka.

Ilpaxkmuuecku-nabopamopuvie 3aHAMUA

IIJI3 Ne30 WMsrotoBieHHWe MOJEIE€H TPOCTBIX U CIOXKHBIX BEIIECTB,
KPUCTAJUNIMYECKUX PEIICTOK.

I1JI3 Ne31 Onpenenenue creneHedt OKUCICHHUS M TUTIOB XMMUYECKOU CBSI3H.

2.5. Ilonumeprol

[Tomumepbl - CIOKHBIE BEIIECTBA C ATOMHOM KPUCTAUIMYECKOW PEIIETKOM:
KBapl, KpeMHE3eM (IMOKCUIHBIE COCIWHEHHUS KpPEMHHUS), KOpyHA (OKCH]
AJTIOMHUHMS) U alIFOMOCHIIMKATHI (TIOJIEBBIE IIMATHI, CIIOAA, KaoiauH). MuHepasibl u
ropHsie mopojibl. Cepa miaacTudeckas.

MuHepaibHOE BOJOKHO - acOecT. 3Ha4YeHHE HEOPTraHWYECKUX IMPHPOIHBIX
MOJTMMEPOB B (JOPMHUPOBAHUU OJHOM U3 TEOJOTHMUECKUX 000J0YeK 3emiIn
JTUTOCHEPHI.

Oprannveckue  mommMmepbl.  CrmocoObl WX TMOJYYCHHS:  PEaKIuu
MOJUMEpPU3alIMd U pEaKIUu TMOoJuKoHAeHcaruu. CTpyKTypbl TOJHUMEPOB:
JIMHEWHBbIE, pa3BETBJICHHbIE U  MPOCTpaHCTBEHHbIC. CTPYyKTYpHpOBaHUE
MMOJIMMEPOB:  BYJKAHW3AIMs KaydyKoB, JyOjeHHE OCIKOB, OTBEP)KICHHUC
TTOJTUKOH/ICHCAIITMOHHBIX TTOJTUMEPOB.

Knaccudukanus momumMepoB Mo pa3IuyHbIM IPU3HAKAM.

Hemoncmpayuu

Konneknuu mactMacc, kKaydykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MOPOSI.
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MuHepanbHOE BOJIOKHO — acOeCT — U U3JCNHs U3 HETO.

Mopenu monekyn 6enkos, JJHK, PHK.

Ilpakmuuecku-nadopamopHovie 3aHAMUA

IJI3 Ne32 3HakoMcTBO ¢ 00pa3iamMu MOJIUMEPOB.

IJI3 Ne33 Pacnio3HaBaHue miacTMacc M BOJIOKOH.

2.6. Tucnepcuwvle cucmemol

[TonsitTue o nucnepcHbix cuctemax. Kiaccudukanus AUCHIEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperatHoro COCTOSIHHSI JUCTIIEPCUOHHOM Cpellbl U JTUCTIEPCHOM
da3mpl, a TakKe 1Mo pasMepy ux yactuil. ['pyboaucnepcHbie CUCTEMBI: SMYJIbCUU U
cycrneH3u. TOHKOAUCTIEPCHBIE CUCTEMBI: KOJUIOUIHBIE (30J11 U Telii) U UCTUHHBIC
(MOneKynsipHbIE, MOJIEKYJISIPHO-MOHHbIE M HOHHBIE). Oddext Tungans.
Koarynsuus B komonaHbeix pactBopax. CUHEpE3UC B ressx.

3HavueHUE JUCIIEPCHBIX CUCTEM B )KMBOU M HEKUBOU MPUPOJIE U MPAKTUIECKON
KU3HU YEJIOBEKAa. OMYJIbCUM W CYCIEH3UU B CTPOUTEILCTBE, MHINECBOU U
MEJIUIIMHCKON TMPOMBIIIICHHOCTH, KOCMETHKE. buonornyeckue, MEIUIIMHCKUE U
TEXHOJOTHUYECKUE 30JM. 3HAYCHHE TeJe B OpraHu3aluy KUBOW MaTEpUHU.
buonornueckue, nuieBbie, MEAUIIMHCKHAE, KOCMETHUYECKHE Tenn. CuHepe3uc Kak
dakTop, ONpEeneNsONMi CPOK TOAHOCTH TPOAYKIIMM Ha OCHOBE TEJICH.
CepThiBaHHE KPOBH KaK OMOJIOTHYECKUM CHHEPE3UC, €r0 3HaUCHHUE.

JHemoncmpayuu

Bunbl qucniepcHBIX CUCTEM U UX XapaKTEpPHbIE TPU3HAKHU.

[IpoxosxeHre aydya cBeTa yepe3 KOJUIOMIHBIE U HICTUHHBIE PacTBOPHI (3 dexT
Tunnans).

2.7. Xumuueckue peaxyuu

Knaccudukanus XMMUYECKUX peaklMii B OPraHUYECKOW M HEOpraHUYEeCKOM
xumud. [loHsTHe 0 XuMHUeckoW peakuwmu. Peaknum, waynme 0e3 HW3MEHECHHS
KaueCTBEHHOTO COCTaBa BELIECTB: aJUIOTpONU3alus M u3omepusauus. Peakuuw,
UAYIIHME C U3BMEHEHUEM COCTAaBa BEIIECTB: MO YUCIY U XapaKTepy pearnupyomnx 1
o0pa3yronmxcsl BEMIECTB (Pa3joKEeHHs, COCTUHEHUS, 3aMEIlleHUs, OOMEHa); IO
U3MEHEHUIO CTENeHen OKHUCJICHUS AIIEMEHTOB (OKMCHAUTENBHO-
BOCCTAHOBUTENIbHBIE M HEOKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMU); 10
TeruioBoMy 3bdexty (9k30- U IHAoTepMUYeckue); 1o ¢daze (romo- U
TeTePOTCHHBIE); 10 HampaBieHHIO (oOpaTuMbie U  HEoOpaTUMBIE); TIO
WCIIOJB30BAaHUIO KaTalau3atopa (KaTaJuTUYECKHME M HEKaTaJuTUYECKHUE); IO
MEXaHU3MY (paJuKadbHbIE, MOJICKYJISIPHBIE U HOHHBIE).

BeposiTHOCTE mpOTEKaHUS XUMHUYECKHX peakuuil. BHyTpeHHsst  dHeprus,
DHTAJIBIIUAL. TeruoBoit >¢dexkr xumuueckux peakiuid. TepmMoxumuyeckue
ypaBHeHusl. CTaHJapTHasg »SHTAJbIUS peakiuuid U oOpa30oBaHUs BEIIECTB. 3aKOH
I''. I'ecca u ero ciaeacTBusi. JHTPOIUA.

Cxopocth xumuueckux peakuuil. [loHstue o ckopoctu peakuuil. CKOpOCTb
TOMO- ¥ TETEPOTEHHOM PEaKUH. JHEPTUsl aKTUBALUU.

@akTophl, BIUAIOIME HAa CKOPOCTh XHMMHUYECKOWM peakuuu. Ilpupona
pearupyromux BemiecTB. Temmneparypa (3akoH Baut—I odda). Konnenrparusi.
KaranusaTops! 1 kaTanus: roMo- ¥ F€TepOreHHbIA, UX MeXaHU3Mbl. DEepMEHTHI, UX
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CPaBHEHHE C HEOPraHMYECKMMHU KaTaIM3aTOpaMu. 3aBUCHMOCTb CKOPOCTH
PEaKLHN OT OBEPXHOCTU CONPUKOCHOBEHHUS PEarupyIOIINX BEILECTB.

OOpaTUMOCTh XMMHUYECKUX peakuuil. Xumuyeckoe paBHoBecue. llonsTtue o
XUMHUYECKOM  paBHOBecHM. PaBHOBECHbIE KOHUEHTpanuu. JIMHAMUYHOCTH
XUMHUYECKOr0 paBHOBeCcUsA. DaKkTOpbl, BIMAIOIIME HA CMELICHUE PaBHOBECHUS:
KOHIICHTpaIus, JaBieHue, remneparypa (npunuun Jle latense).

Jemoncmpayuu

[IpeBpamenue kpacHoro ¢ocdopa B Oemblil; KUCIOPOIa B O30H.

Mopenu 6yraHna u u300yTaHa.

[Tonyuenune kuciopoma u3 MEPOKCHUIA BOJAOPOAA U BOJIBI; JErUapaTaIus
ATaHoJIA.

[enouka npeBpamenuii P — P>0Os — H3POg; cBoiicTBa YKCYCHOW KHCIOTBHI,
peakiuu, uaynme ¢ oOpa3oBaHUEM OCaJiKa, ra3a W BOJbI; CBOMCTBAa METAJJIOB,
OKHCJICHUE aJIbJIETH/Ia B KUCIOTY U CIIUPTA B aJIbJICTHU/I.

Peakiiuu ropeHms; peakuuM SHIOTEPMUYECKHE Ha TPHUMEPE PEaAKIUU
pasnokeHusA(dTaHONIa,  KaTuWHOM  cenuTpbl, OuxpoMara aMMOHHUSA) H
AK30TEPMHUYECKHE Ha MPUMEpPE PeaKIuii coenuHeHus1 (oOeciBeunBaHue OpOMHOM
BOJIbI U PACTBOpA MEPMaHraHaTa Kajaus STUJICHOM, TallieHue U3BECTH).

B3aunmoselicTBue 1MHKA ¢ pacTBOPaMU COJISIHOM W CEPHOM KHCJIOT MPH Pa3HBIX
TEMIIEpaTypaxX, pa3HbIX KOHLEHTPALMAX COJISIHOM KHUCJIOTBI, Pa3joKEeHUE
NEPOKCUJA KHUCIOopoAa ¢ MmoMmomiblo okcuaa mapradmna (IV), katamasel chIporo
MsiCa U CBIPOTO KapTodes.

BzaumoneiicTBie uHKa pa3InyHON MOBEPXHOCTH (ITOPOIIKA, MMBUIH, TPaHy) C
KHUCIIOTON. Mozenb «KUIISILIETO CIIOS.

Cwmemenue paBHoBecus B cucteme: Fe®* + 3 CNS™ «— Fe(CNS)3; omblieHue
KUPOB, PEAKIIUU dTepUPUKAIIIY.

3aBUCHUMOCTb CTEIIEHU JJIEKTPOJIUTHUECKON AUCCOIMALNNA YKCYCHOW KUCIOTHI
OT pazOaBiICHUS.

CpaBuenue cBorictB 0,1 H pacTBOpoB CepHOM H CEPHUCTOM KHUCIIOT;
MYpPaBbUHOW M YKCYCHOM KHCIIOT; THAPOKCUAOB JINTHSI, HATPUS U KaJIUSL.

Ilpakmuuecku-nabopamopmvle 3aHAMUSA

I1JI3 Ne34 Pemienue pacu€THbIX 3a/1a4 110 TEPMOXUMHUYECKUM YPABHEHUSIM.

IIJI3 Ne35 3aBUCHMOCTH CKOPOCTHM XUMHMUYECKON PEaKIMH U XUMHYECKOTO
paBHOBECHS OT Pa3IMYHBIX (haKTOPOB.

2.8. Pacmeopwi

[lonsitue o pactBopax. DPUNKO-XMMHUYECKAs] NPUPOJA PACTBOPEHUS H
pacTBOpoB. B3auMmopelcTBHE pacTBOpUTENIE M PACTBOPEHHOTO BEIECTBA.
PactBopumocTs BemiecTs.

CrmocoObl  BBIp@KEHHMSI  KOHIIEHTpAIlMd  pPacTBOPOB:  MaccoBas  JOJIA
PacTBOPEHHOTIO BelllecTBa (MIPOIIEHTHAS ), MOJISIPHASI.

Teopust PAECKTPOIUTHYECKOM  JaUCCOUUAMM. MexXaHW3M  JUCCOLUAIH
BEILIECTB C PA3JIMYHBIMU TUIIAMU XUMUYECKUX CBA3ed. Bkiag pyccKUX y4eHBIX B
pa3BUTHE TMPEACTABICHUM 00 >JIEKTPOIUTUYECKON nuccouuranuu. OCHOBHBIE
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MOJIOKEHUS TEOpUHU ANEKTPOIUTHYECKOMN JIACCOIUALINH. CreneHb
ANEKTPOJIUTHYECKON AUCCOIMALUU U (PAKTOPHI €€ 3aBUCUMOCTH.

CunbHBIE U CPETHUE DIEKTPOJIUTHI.

HMucconmanust Boael. Bomoponueiii mokazarens. Cpena BOJIHBIX PacTBOPOB
AIEKTPOJUTOB. Peakiiuu oOMeHa B BOJIHBIX PacTBOPAX AJIEKTPOJIHUTOB.

['unponus kak oOMeHHbIN npouecc. HeoOpatumblil rTUAPONIN3 OPraHUYECKUX U
HEOPraHUYECKUX COCIVMHEHHN W €ro 3HAYCHUE B NPAKTUYECKOU AEATEIbHOCTHU
yenoBeka. O6parumblii ruponus coneid. Ctynenuatsiii ruaponus. [Ipakruueckoe
MIPUMEHEHHUE TUAPOIIN3A.

Imaponus  opranmdeckux  BemecTB  (O€JNKOB,  KMPOB,  YIJIEBOJIOB,
noJinHykiaeotTnuioB, AT®) u ero OMOJOTHYECKOE W MPAKTUYECKOE 3HAUCHHE.
OwmpbuieHue xKupoB. Peakius srepudukanmu.

Jemoncmpayuu

CpaBHEHME AIEKTPONPOBOHOCTH PACTBOPOB JIEKTPOIUTOB.

CwmerieHue paBHOBECHS JUCCOIUAIINN CITA0BIX KUCIIOT.

NHaukaTopbl 1 U3MEHEHUE UX OKPACKHU B PA3HBIX Cpeax.

CepHOKHCIBIN U PepMEHTATUBHBIN THIPOJIN3 YTIIEBOJIOB.

I'maponus kapOoHaTOB, CyIh()ATOB M CHJIMKATOB IIEJIOYHBIX METAJLJIOB;
HutparoB cBuHNA (1) mim nuHKa, XI0puaa aMMOHUS.

Ilpakmuuecku-nadbopamopnsle 3anamus

I1JI3 Ne36 IIpuroroBiieHuE pacTBOpa 3a1aHHON KOHIIEHTPAIIUH.

I1JI3 Ne37 Pemienue 3a1a4 Ha MaCCOBYIO JIOJIKO PACTBOPEHHOIO BEIIECTRBA.

2.9. OKkuciumenbHO-60CCMAHOBUMENIbHBIE PeaKYUU.

Inexmpoxumuyeckue npoyeccwl

OKHMCIHUTENBHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU. CreneHb  OKHUCJIECHUS.
BoccranoButenun u okucnutend. OKUCIEHHE W BOCCTAHOBJIEHHE. BakHeilmine
OKHUCJIUTEIM M BOCCTAHOBUTEIU. BOCCTAaHOBUTEIBHBIE CBOWCTBA METAJUIOB -
IPOCTHIX BellecTB. OKUCIUTEIbHBIE 1 BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIIIOB
- TPOCTHIX BemiecTB. BoccTaHOBUTEIBHBIE CBOMCTBA BEIIECTB, OOPa30BaHHBIX
3JEMEHTaMHM B HUBIIEH (OTPULIATEIIBLHOM) CTENMEHM OKHUCIeHUS. OKHUCIUTEIbHbIC
CBOICTBa BEIIECTB, OOPAa30BAaHHBIX JJIEMEHTAMH B BBICIIEH (TIOJOKUTEIHHOMN)
cTeneHu okucieHus. OKUCIUTEIbHBIE U BOCCTAHOBUTENbHBIE CBOIICTBA BEILIECTB,
00pa30BaHHBIX AJIEMEHTAMU B MTPOMEKYTOUHBIX CTECTICHIX OKUCIICHUS.

Kiaccudukanys OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — peakmuil. Peakmmm
MEXKATOMHOI'O M MEXMOJIEKYJSIPHOIO OKHCJIEHUSI-BOCCTAHOBIICHUS. Peakiuu
BHYTPUMOJIEKYJIIPHOTO OKHCJICHUSA-BOCCTAHOBJIEHUs. Peakium caMOOKUCIICHUS-
CaMOBOCCTaHOBIICHHUS (IUCTIPOIIOPIUOHUPOBAHUS ).

Metonbl  COCTaBIICHUSI ~ YPAaBHEHUW  OKHCIMTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii. MeTton 3ieKTpoHHOro OanaHca. BrnusHue cpeapl Ha MNpPOTEKaHUE
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB.

XHUMUYECKNE UCTOYHUKHU TOKA. DIEKTPOAHBIE NOTEHIHUAIBL. PsJT CTaHIapTHBIX
ANEKTPOJHBIX MOTEHIMANIOB (JIEKTPOXUMHUUECKUN Psi/i HAMPSIKEHU METAJIOB).
lanbBaHMUecKue 3JIEMEHTHI U OpUHLUNBL  uX padotel.  CocTaBieHHe
rajbBaHUYECKUX 3yeMeHTOB. (OOpa3oBaHHME TallbBAHWUYECKUX Tap  MpH
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XUMHYECKHX TMpoleccax. ['aaTpBaHUYECKUE 3JIEMEHTHI, NMPUMEHSAEMBIE B JKU3HU:
CBUHIIOBAsl aKKyMYJSITOpHasi OaTapesi, HUKEIb-KaJMUEBble OaTtapeu, TOTUIMBHBIC
3JIEMEHTBHI.

DJIEKTPOIU3 PACIUIABOB M BOJHBIX PAcTBOPOB 3JeKkTposnuToB. [Ipoueccsi,
MPOUCXOASIINE HA KATOAE U aHOAE. Y PaBHEHUS DJIEKTPOXUMHUYECKUX MPOLECCOB.
DJIEKTPOJIM3 BOJHBIX PACTBOPOB C HMHEPTHBIMU DJICKTPOAAMH. JIEKTPOJIU3
BOJIHBIX PACTBOPOB C PACTBOPUMBIMHU 3JEKTpoaaMu. [IpakTuueckoe npumMeHeHue
AJIEKTPOIIN3a.

Jemoncmpayuu

BoccraHnoBiienue nuxpomMara Kajiusi IUHKOM.

Boccranosnenue oxcuna meau (1) yrinem u Bogopoaom.

BoccraHnoBiieHue nuxpomMara Kajiusi STUIOBBIM CIIUPTOM.

OkucnuTenbHbIE CBOMCTBA A30THOM KHUCIIOTHI.

OkucnurelbHbIE CBOMCTBA AUXpOMATA KaJIHSL.

["anpBaHUYECKUE DIIEMEHTHI U OaTapeKy.

DnekTpoaus pactBopa xiopuaa meau (II).

Ilpaxmuuecku-nabopamopuvie 3aHAMUA

IJI3 Ne38 CocraBieHre OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUN ¢
UCITOJIb30BaHUEM METO/Ia JICKTPOHHOTO OanaHca.

I1JI3 Ne39 CocrapiieHue ypaBHEHUM 2JIEKTPOIU3a.

2.10. Knaccugurayus sewecms. Ilpocmoie gewjecmasa

Knaccudukanus HeopraHnueckux BemecTB. [IpocThie U CIOXKHBIE BEIIECTBA.
Oxcuapl, ux kinaccudukamus. ['mapokcuasl (OCHOBaHUS, KUCIOPOCOACPIKAIINE
KHUCIIOTHI, aM(oTepHble THApoKcH ibl). Kucinotel, ux knaccudukanus. OCHOBaHUS,
ux knaccudukanusa.Comu cpeaHue, KHUCIble, OCHOOBHBIE M KOMILJIEKCHBIE.
Mertamibl. [lonokeHue MeTalsioB B TMEPUOJUYECKOW CHCTEME M OCOOCHHOCTH
CTpOoeHHUs UX aToMOB. IIpocThie BemiecTBa — METaJIbl: CTPOCHHUE KPUCTAIIIOB U
MeTaJUTM4ecKass XuMuueckas cBsizb. OOmue Gpu3ndeckre CBOMCTBA METAIIJIOB U UX
BOCCTAHOBUTEJILHBIE CBOMCTBA: B3aUMOJICCTBUE C HEMETAUIaMHU (KHUCJIOPOIOM,
rajoreHaMu, Cepoi, a30TOM, BOJAOPOJIOM), BOJOM, KUCIOTaMU, PAaCTBOPAMH COJIEH,
OpraHMYeCKMMH  BelecTBaMud  (CIUpTaMH, TajoreHajlkaHaMu, (EHOJIOM,
KUCIoTaMu), menodyaMu. OKCHABI W THAPOKCHIBI METa/IOB. 3aBHCHUMOCTH
CBOMCTB O3THX COCAWHEHHH OT CTENEHEW OKUCICHUS METaJIOB.3HauYCHUE
METAJJIOB B TIPUPOJE M KU3HU opraHu3dMoB.Kopposuss metamios. Ilonsitue
KOppo3uu. XUMHYECKass KOPPO3HsA. DNeKTpoxuMmudeckas kKopposus. CrocoObl
3aIIMTBl  METAUIOB OT KOoppo3um.OOmme CcrocoObl TOJMYyYeHUS METaJJIOB.
Metamnsl B mpupoae. MeTautyprus U €€ BUIBL.  TIHPO-, THIAPO- U
AJEKTPOMETAIIYprusi. DJIEKTPOJIU3 pPACIUIaBOB M PAcTBOPOB  COCAMHEHUU
METAJIJIOB U €ro MPAKTUYECKOE 3HAUYCHUE.

Hememannvr. llonoxenue HemeramnoB B Ilepuoanueckoit  cucreme,
O0COOEHHOCTU CTPOEHUS X ATOMOB. DIIEKTPOOTPUIIATENIBHOCTbD.

brnaropoanbie raspl. DJIEKTPOHHOE CTPOEHHUE aTOMOB OJIAarOPOJHBIX Ta30B U
OCOOCHHOCTU UX XUMUYECKUX U (U3UUECKUX CBOUCTB.
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Hemerannel - mnpocteie BemecTBa. X aTOMHOE M MOJIEKYJISIPHOE CTPOCHUE
ux. Amtorponusi. XMUMUYECKHE CBOMCTBA HEMETAIIOB. OKUCIHUTEIbHBIE CBOMCTBA:
B3aUMOJICMCTBUE C METaJUIAMHU, BOJOPOJOM, MEHEE SIIEKTPOOTPULIATEIbHBIMU
HEMETaJUIaMH, HEKOTOPBIMH CJIOXKHBIMH  BENIECTBAaMU. BOCCTaHOBUTENIBHBIE
CBOMCTBAa HEMETA/NIOB B peakuusx ¢ (TOPOM, KHUCIOPOJOM, CIOKHBIMHU
BEILIECTBAMU - OKUCIUTENSAMH (a30THOM M CEPHOM KUCTIOTaMU U JIp.).

Jemoncmpayuu

Komnexkuus  «Knaccudukanuss HEOPraHMYECKUX BEIIECTB» U 00pa3libl
[IpECTaBUTEIIEN KIIACCOB.

Komnexkuuss  «Knaccudukanust opraHudeckux BEIIECTB» M 00paslibl
pPECTAaBUTENEH KIIaCCOB.

Mojenu KpuCcTaNIMYECKUX PEIETOK METAILIIOB.

Komnnekuus MetanioB ¢ pa3HbIMU (PU3NYECKUMU CBOMCTBAMH.

B3aumopelicTBue IUTHS, HATPUS, MAarHUs U jKeJie3a ¢ KUCIOPOA0M; MIETOYHBIX
METaJIJIOB C BOJIOW, CIUpTaMH, (DEHOJIOM; IIUHKA C PAaCTBOPAMHU COJITHOW U CEpHOU
KHUCJIOT, HaTpUs C CEpOM; AJIIOMUHHUSI C HOAOM; XKeje3a C pacTBOPOM MEIHOIO
KyIopoca; aAIIOMUHUS C PACTBOPOM €/IKOT0 HaTpa.

OKcubl ¥ TUAPOKCUIBI XpOMa.

Koppo3ust MmeTamioB B 3aBUCUMOCTH OT YCJIOBUH.

3ammTa METAJIOB OT KOPPO3UM: O0O0pa3lbl «HEPKABEEK», 3aIIUTHBIX
MTOKPBITUM.

Komneknus pyn.

DIEKTpOIU3 pacTBOPOB COJIEH.

Moaenu KpucTasIM4ecKuX peleTok nonaa, anmasa, rpadura.

Annotponus gocdopa, cepbl, KUCIOPOA.

B3aunmopeiictBue BoaopoAa € KHUCIOPOJIOM; CYpbMbI C XJIOPOM; HATpus C
Ho/I0M; XJIOpa C PacTBOPOM OpOMHJIa KajHs; XJOPHON U CEpOBOAOPOIHON BOIBI,
oOeclBeurnBaHre OPOMHON BOJIbI STUIICHOM HJIM AllETUIICHOM.

Ilpakmuuecku-nadopamopHsie 3aHAMUA

I1JI3 Ne4( CpolicTBa IpOCTHIX BELIECTB-METAJIIOB.

IIJI3 Nedl OkuCIUTENbHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA  THUIUYHBIX
HEMETAJUIOB.

2.11. OcnogHble Knaccvl HeOp2aHu4yecKux u Op2aHudeckKux coeOuHeHuil

Bonmopogneie  coenuHenuss  HemeraiioB.  [lonydyenue — amMmmaka
XJIOPOBOJIOPOJA CHUHTE30M U KOCBeHHO. Dusnueckue cBoiicTBa. OTHOLIEHHE K
BOJIE: KHCIIOTHO-OCHOBHBIE CBOMCTBA.

Okcunbl W aHTHAPUIL KapOOHOBBIX KHCHOT. HecomneoOpasyronue u
cosnieoOpaszyromue OKCUAbl. KHCIOTHBIE OKCHIBI, HX CBOMCTBAa. OCHOOBHBIC
OKCHJIbI, UX CBOMCTBA. AM(DOTEPHBIE OKCHJIBI, UX CBOWCTBA. 3aBUCUMOCThH CBOWCTB
OKCHJIOB METAJJIOB OT CTENIEHU OKHCIICHMUS.

AHTUIPUAB KAPOOHOBBIX KUCIIOT KaK aHAJIOT'M KUCIOTHBIX OKCHJIOB.

Kucnorel oprannueckne u Heopranndeckue. KucimoTel B cBere Teopun
ANEKTPOIUTHYECKON Aucconnanuu. Kucnorsl B CBETE MPOTOIUTHYECKONW TEOPHH.
Knaccudukanusa opranmdyeckux M HEOpraHuyeckux kucior. OOuue cBoOHCTBa
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KHCJIOT: B3aMMOJIEVCTBAE OPraHNYECKNX U HEOPTaHUYECKUX KUCIIOT ¢ METAJUIAMH,
OCHOOBHBIMH U aM()OTEPHBIMU OKCHJIAMH U TUIPOKCUIAMHU, COJIIMU, 00pa30BaHUE
CIOXHBIX 3pUpoB. OCOOEHHOCTH CBOWCTB KOHUEHTPUPOBAHHON CEPHON U a30THOM
KHCJIOT.

OcHoBaHMs OpraHm4yeckue W Heopranumdeckue. OCHOBaHHS B CBETE TEOPUU
ANEKTPOJINTHYECKON auccounanvd. OCHOBaHUS B CBETE IPOTOJIUTUYECKOU
teopun. Kiaccuukanusa OpraHMu4ecKMX M HEOPraHMYECKMX OCHOBAHMM.
XHWMHUYECKAE CBOMCTBA WIEJIOYEH M HEPACTBOPUMBIX OCHOBaHMU. CBOMCTBa
OECKUCIOPOIHBIX OCHOBAaHUMN: aMMHAKa U aMUHOB.

B3anMHOE BiIMsiHME aTOMOB B MOJIEKYJIE aHWJIMHA.

AmoTepHble OpraHMYecKrMe W HEOpPraHUYecKHe COoeAUHEHHs. AMQOTepHbIe
OCHOBaHHUS B CBET€ MPOTOJUTUYECKON Teopuu. AMOOTEPHOCTh OKCHUIOB U
TUAPOKCUAOB MEPEXOAHBIX METAUIOB: B3aUMOAECHCTBHE C KUCIOTAMU U
HIEJI0YaMHU.

Comu. Knaccudukammss u XumMudeckue cBoucTBa coiieil. OcoOeHHOCTH
CBOMCTB COJIEH OPTaHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'eneTnyeckass cBSi3b MEXKJY KJacCaMHU OPraHUYECKHMX M HEOPraHMYeCKHUX
COEIMHEHUH.

[loHsiTHE O TEHETUYECKOW CBS3M U T€HETUYECKUX PsAZlaX B HEOPTAHUYECKOU U
opraHudeckoil xumuu. ['eHeTHueckue psapl MeTauia (Ha TpUMeEpe KalblUsSH
Keneza), HemeTaiia (Cepbl M KPEMHHs), MEPEeXOAHOro J3jeMeHTa (LMHKA).
I'eHeTnueckue psAabl U TE€HETUUYECKAsl CBSI3b B OPraHMYECKOM XMMHUU. EIMHCTBO
MHpa BELIECTB.

JHemoncmpayuu

Komnexkuu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB, JEMOHCTpAIUs
UX CBOWCTB.

B3aumonencTBHE KOHIEHTPUPOBAHHBIX a30THOW M CEPHOM KHUCJIOT, a TaKkKe
paz0aBICHHON a30THOM KHUCIIOTHI C MEJIBIO.

Peakius «cepeOpstHOTO 3epKaiay JUisl MypaBbUHON KHUCTIOTHI.

B3aumopelictBue pactBopa TMIApOKCHAA HATPUS C KHUCIOTHBIMU OKCHJIAMU
(oxcumom docdopa (V)), amboTepHBIME THAPOKCHIAMH (THAPOKCHIOM ITHHKA).

B3aunmopelictBue aMMuaka ¢ XJIOPOBOAOPOAOM M BOAOW. AHAJIOTMYHO ISt
METUJIaMHHA.

B3anmojelicTBue aMUHOKHCIOT € KUCIOTaMU U mienoyaMu. OcyliecTBIECHUE
MEPEXOJ0B:

Ca — Ca0 — Caz(PO4); — Ca(OH),

P — P,Os5 — H3POq4

Cu — CuO — CuSO4 — Cu(OH); —» CuO — Cu

CszOH — C2H4 — C2H4Br2

Ilpaxkmuuecku-nabopamopnuvie 3aHamus

IIJI3 Ned2 VcnblTaHue pacTBOPOB KUCIOT MHAMKATOpaMu. B3anmmopaerncrsue
KHUCJIOT C METAJJIAMU; OKCUJAMH, OCHOBAHUSIMH U COJISIMHU.
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I1JI3 Ne43 McnbiTaHre pacTBOpPOB WIENOUYEH MHAMKAaTOpaMu. B3anmopaencTeue
LIEJIOUEH ¢ COJAMU. Pa3noxkeHne HepacTBOPUMBIX OCHOBAHUM.

IIJI3 Ned44 CaoiictBa amM(OTEpHBIX HEOPraHMYECKUX U OPraHUYECKHUX
COCIMHECHUMN.

I1JI3 NedS BzaumopelicTBUE CONEl ¢ METaIaMHu U YT ¢ Apyrom. ['maponus
COJIEU PA3JIMYHOTO THUIIA.

IIVI3 Ne46 I'enHermueckas CBA3b MEXKIy KiIacCaMH OPraHUYECKHX U
HEOPTraHUYECKUX COETUHEHNM.

2.12. Xumus snemenmos

S-Onemenmasi

Bonopoa. JIBOWCTBEHHOE MOJIOKEHUE BOJOPOJA B MEPUOAUYECKON CHUCTEME.
M3otonel  Bojmopoaa. Tsoxenas Boma. OKUCIHMTENBHBIE M BOCCTAHOBUTENIHHBIE
CBOICTBA BOJIOpPO/Ia, €r0 MOJYYEHHE U MpUMEHEeHHUE. Poib BOJAOpOJa B KUBOU U
HEKUBOU ITPUPOJIE.

Bopa. Posib BoabI Kak cpeoo0pa3yromiero BEIecTBa KIeTKU. DKOJIOTHYECKUe
ACIEKThI BOJIONIOJIb30BAHUSI.

OnemeHTsl [A-rpynmbl.  Illenounbie metamipl. OOmas xapakTepUCTHKA
HIEJIOYHBIX META/UIOB HAa OCHOBaHUM ToJIokeHUus B Ilepuomuueckoin cucreme
sanementoB [I. 1. MenneneeBa u crpoenus atomoB. [lonydenue, pusndyeckue u
XUMHUYECKHE CBOMCTBA IIECTOYHBIX METAIOB. KaTHOHBI IIEJIOUYHBIX METANIOB KaK
BaKHEHIIas XxuMmuueckas (opmMa UX CYIIECTBOBAHHUS, pETYJISITHBHAs pPOJb
KaTHOHOB KaJIUsl U HAaTpHUs B JKUBOM KieTke. [IpupoJHble cCOeAMHEHUs HATpus U
KaJIvs, UX 3HAaUCHUE.

Onementsl IIA-rpynmel.  OO6mias  xapakTepUCTHKA — IIEIO0YHO3EMETbHBIX
METaJUIOB M MarHvsl Ha OCHOBaHUM MoJiokeHuss B Ilepuogmyeckoil cucreme
sanemeHToB J[. . MenpgeneeBa u crpoeHust atomoB. Kanbluid, €ro moyiydeHue,
dusznueckre 1 XUMUYECKHUE CBOWCTBA.

Baxueinmne coeqMHEHUsT KalblMs, UX 3HAYECHHE W npuMeHeHue. Kampiui B
npUpojie, ero OMOIOTHYECKast POIIb.

p-Onemenmaoi

ANIOMHUHMNA. XapaKTEpUCTHKA AaJIIOMUHUS HAa OCHOBAHHUM IIOJOXKEHUS B
[Tepuoguueckoit cucteme snemeHtoB J[. M. MenaeneeBa u CTpOCHHs aToMa.
[Tonyuenne, ¢u3MYECKHE W XUMHUUYCCKHE CBOMCTBA alfOMUHUA. BakHeumme
COCOVMHEHUSl aJIOMUHHS, UX CBOWMCTBA, 3HAUYCHUE W NpuMeHeHue. [Ipupoanbie
COEMHEHUS ATTFOMUHMUSL.

VYrnepon u kpemuuii. OO11ast XapaKTEPUCTUKA HA OCHOBAHUM UX TOJIOKEHUS B
Ilepuonnueckorn cucreme J[. M. MengeneeBa u crtpoenuss aroma. lIpocrtsie
BellleCTBa, 00pa30BaHHbIE ATUMHU dIeMeHTaMu. OKCUIbI U TUAPOKCHUABI yTiepoaa
u KpemHUs. BakHeilline coid yroibHOW M KpeMHHEBOW KUCHOT. CulMKaTHas
MIPOMBILIJIEHHOCT.

lNanorensr. O6mIas xapakTEPUCTUKA TAJION€HOB HA OCHOBAHMM HX IMOJOXKECHUS
B [lepuonmnueckoit cucteme snemeHtoB JI. M. MenaeneeBa U CTpOECHHUS aTOMOB.
l'anorensl - MmpoOCTBIE BEILIECTBA: CTPOCHUE MOJEKYJ, XMMHYECKHE CBOMCTBA,
MOJy4€HUE U IPUMEHEHUE.
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Baxuenmme coequHEHNs TaJIOTEHOB, UX CBOWCTBA, 3HAYCHUE U MPUMEHEHHUE.
I'anorens! B ipupoze. buosornyeckas posib rajJoreHoB.

Xanpkorensl. OOmas XapakTepUCTUKAa XaJbKOI€HOB Ha OCHOBAaHUU MX
nonoxenus B Ilepuommueckonn cucreme snemeHtoB J[. M. Menneneesa u
CTPOEHHMSI aTOMOB. XaJIbKOTE€HBI - NPOCThIE BemllecTBa. Asmorponus. CTpoeHHe
MOJIEKYJ aJUIOTPOMHBIX MOAU(UKAIIUK U UX cBoMcTBa. [lonyueHue u mpuMeHeHue
KHCIIOpoAa U cepbl. XaJIbKOT€HbI B MPUPOJIE, UX OMOJIOTUYECKas: POJIb.

OnemenTsl VA-rpynmbl. O0mias XxapakTepucTHUKa 3JIEMEHTOB ATOW TPYIIbl Ha
OCHOBaHMM HX I0J0oXeHUuss B llepuonmueckon cucreme snemenros I, .
MenpneneeBa u cTpoeHHss atoMoB. CTpoeHHE MOJEKYIbl a30Ta M AJUIOTPOITHBIX
monudukanui pochopa, nx pusmvyeckue u xumudeckue cporictsa. Bomopoansie
coenuHeHus  sneMeHToB  VA-rpynnbl.  Oxcuasl  a3zotra u  (docdopa,
COOTBETCTBYIOIIME UM KHUCIOTBL. Conu 3THUX KUCIOT. CBOMCTBA KUCIOPOIHBIX
coelMHeHu azota u (ocdopa, ux 3HaueHUe U npuMeHeHue. A3oT u dochop B
pUpoOJIe, UX OMOJIOTHYECKas POJIb.

OnemenTtsl [VA-rpynnel. O01ias xapakTepucTUKa 3JIEMEHTOB ATOM TPYIIIBI Ha
OCHOBaHMM UX TnosokeHuss B Ilepumoamueckoit cucreme snemeHtoB /. U.
MeHneneeBa U CTPOEHHS aTOMOB. YTrieponq u ero amiorponus. CBoicTBa
AJUTOTPONHBIX MOAU(UKAIMI yriaepoja, uX 3HauyeHue U npuMeHenue. OKCUIbI U
TUAPOKCUBI YIJIEPOAA U KPEMHUSA, UX XUMHUYecKue cBoMcTBa. Colu yroiapHON U
KPEMHUEBBIX KHUCJIOT, UX 3HaUeHue u npumeHeHue. lIpupomooOpazyromias poiib
yraepoa sl )KUBOW U KPEMHUS JIJIs1 HEKUBOW MPUPOBI.

d-Onemenmul

Ocob6ennoctu crpoenust atomoB d-anemenToB (IB-VIIIB-rpynm). Menp, 1IuHK,
XpOM, >K€JI€30, MapraHel] Kak MPoCThble BEHIECTBA, UX (U3UUECKUE U XUMUUYECKUE
cBoiicTBa. HaxoxaeHne 3TUX METAIOB B MPUPOJAE, UX MOJYyYEHUE U 3HAUCHHE.
Coenunenusi d-nIeMEHTOB C pa3IMYHBIMU CTETICHAMH OKHUCICHUS. XapakTep
OKCHJIOB Y THIPOKCHUJOB 3THX AJIEMEHTOB B 3aBUCUMOCTHU OT CTEIIEHU OKUCJICHUS
MeTasuia.

Hemoncmpayuu

Konnexkunn mpocThIX BEIIECTB, OOpPa30BaHHBIX 3JIEMEHTAMHU PAa3IUYHBIX
3JICKTPOHHBIX CEMENCTB.

Kosnexuuu MuHepanaoB ¥ TOPHBIX MOPOJ.

[TomydeHnne ammoTpOIHBIX MOAM(UKAIIUNA KUCIopoaa, cepsl, hocdopa.

XUMHUYECKHE CBOMCTBA BOJOPOJA, KHUCIOPOJa, cephl, (ocdopa, rajioreHos,
yrieponaa.

Oxcunpl cepsl, a3ora, yriepoja, >Kejie3a, MapraHua, MeIu C pazIudHbIMU
CTEIIEHAMU OKHCIICHHUSI, UX CBOMCTBA.

I'mapokcuasl cepbl, XpoMa, Maprasua, xejae3a, MeAu, ATFOMUHUSA U [IUHKA, X
IIOJIy4YEHNE U XUMHUYECKHE CBOWCTBA.

Ilpakmuuecku-nadopamopuvie 3aHAMUA

IIJI3 Ne47 CpaBHUTENBHAS XapaKTEPUCTUKA 3JIEMEHTOB | M 2 rpymn riaaBHbBIX
MOATPYIII.
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IIJI3 Ne48 [lonmydeHne KECTKOW BOABI U M3YyUYECHHE €€ CBOMCTB. Y CTpPaHEHHUE
BPEMEHHOU U IIOCTOSIHHOU JKECTKOCTH.

IJI3 Ne49 Tlonyuenue u amdoTepHbIe CBOWCTBA THAPOKCHUIA ATTFOMUHUSI.

IIJI3 NeS0 Xumuueckue CBOMCTBA KeJe3a U €r0 COCTUHEHUN.

IIJI3 NeS1 KauecTBeHHBIE peakiud Ha XJIopul-, cyiabdar-, docdart-,
KapOOHAT — aHUOHBI.

IIJI3 NeS2 Pewmienune pacu€THBIX 3aady Ha OINPEIEICHHUE IMPAKTUYECKOTO U
TEOPETHUYECKOTO BhIXO/a MPOYKTa peakiuu. Peiienre BapuaTUBHBIX 3a/1a4.

2.13. Xumus 6 dxtcuznu oowecmea

XUMHUST ¥ TPOU3BOJACTBO. XUMHUYECKash MPOMBIIUICHHOCTh U XUMHYECKUE
TEXHOJIOTHH.

Colppe 1711 XUMHUUYECKOW TPOMBINIIEHHOCTH. Boma B XxuMuueckoi
MPOMBIIIJIEHHOCTH. OJHEPrus Il XUMHYECKOro Mpou3BojacTBA. HayuHble
MPUHITUIIBI XUMUYECKOTO TIPOU3BOICTBA.

3ammTa OKpYXalwIled cpenbl W OxXpaHa Tpyda TMpU XUMHUYECKOM
npou3BoacTBe. OCHOBHBIE CTaJUU XHMHYECKOTO TMPOU3BOjACTBA. CpaBHEHUE
IPOM3BOJICTBA aMMHaKa U METaHoJIa.

XUMHSI B CEIIbCKOM XO3SIMCTBE. XUMM3AMs CEJIbCKOTO XO35IUCTBA U €€
HarmpaBiieHus. PacTeHMss W TI0OYBa, TOYBEHHBIM TMOTJIOMIAIOMIUA KOMILIEKC.
Ynobpennss u ux kinaccudukamus. XUMUYECKHE CPEACTBA 3alIUTHhl PACTCHUI.
OtpunarenbHble MOCIAEACTBUS NPUMEHEHHUS MECTUIUAOB U Oopbda C HHUMH.
XHUMU3aLKs KUBOTHOBOJCTBA.

XUMHS U 3KOJIOTUsA. XUMHUYECKOE 3arpsi3HEHHUE OKpy:karolen cpenapl. OxpaHa
ruapochepsl OT XUMHUYECKOTro 3arpsisHeHus. OXxpaHa TMOYBBI OT XHMHUYECKOIO
3arpsizHeHust. OxpaHa atMocdepbl OT XUMUYECKOTo 3arps3Henus. Oxpana ¢iopsl
U dayHbl OT XUMUYECKOTO 3arpsi3HeHUsI. BUOTEXHOIOTHS 1 TeHHAss UHXKEHEPHS.

XuMUsl ¥ MOBCEIHEBHAs XWU3Hb 4elioBeKa. JomamiHsas anrTeka. Morwmue u
gucTsanme cpenacrsa. CpencrtBa 60prObI ¢ OBITOBBIMH HaceKoMbIMH. CpencTBa
JIMYHOM TUTHEHBI W KOCMETUKHA. XHUMHUS W nUma. MapKupoBKH YIAKOBOK
NUIIEBBIX U TUTUEHUYECKUX MPOJTYKTOB U YMEHHUE UX YUTATh. JKOJOTHS KUIUIIA.
XHUMUS ¥ TEHETUKA YEJIOBEKA.

Hemoncmpayuu

Mopenu npou3BOACTBAa CEPHOM KUCIOTH U aMMHaKa.

Komnnexmust ynobpeHuii u necTUiuaoB.

OO0pa31el cpeACTB OBITOBOM XUMUU U JICKAPCTBEHHBIX MPETMApaTOB.

Ipakmuuecku-nadopamopHsie 3aHAmMuUA

IIJI3 NeS3 O3HakomiieHHE C KOJUIEKLMSIMU ChIPbsl 11 METAJUTypPrHUE€CKON U
XUMUYECKOU MPOMBIILIEHHOCTH.

I1JI3 NeS54 O3nakoMIieHHE ¢ KOJUICKIIUEH yA00peHUN U MECTULIN/IOB.

IIJI3 NeS5 OueHka BAUSIHUSI XUMHUUYECKOTO 3arpA3HEHUSI OKPYKAIOLIEH Cpeibl
Ha KUBbIE OPTaHU3MBI.

IIJI3 Ne56 OsznakomineHue c 00pa3laMu CpeAcTB OBITOBOW XUMHUH U
JIEKapCTBEHHBIX MPEMapaToB.
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IIJI3 NeS7 Pemenne dKCEpUMEHTANBHBIX 3a]1a4, TECTOB 110 HEOPTaHUYECKON
1 o01Iel XUMUH.

IIpumepHbIe TeMbI pedepaToB (IOKJIAT0B)

* bUOTEXHOJIOrUs U T€HHAas1 MHXKEHEepUsl — TexHosioruu X XI Beka.

* HaHoTexHOJIOrMSI KaK NIPUOPUTETHOE HAIPABJIEHUE pAa3BUTHS HAyKU U
npousBozcTsa B Pocculickon denepanuu.

* CoBpeMeHHbIE METO/1bl 00€33apakKMBaHUs BOIBI.

* AIIIOTpONHS METAJUIOB.

* )Kuznp u nesrenpHocth .M. Menpaeneena.

* «[lepnonnueckomy 3akoHy OyAylilee He TPO3UT Pa3pPyLICHUEM. .. ).

* Cunres 114-ro anementa — TpuymM¢ poccUicKuX PU3NKOB-SI1EPUIUKOB.

* M3oTo1BI BOgOpOAa.

* lcnonb3oBaHKe palMOaKTUBHBIX U30TOMOB B TEXHUYECKUX LEAX.

* PEHTreHOBCKOE M31y4YE€HHUE U €T0 UCIIOJIb30BAHNUE B TEXHUKE U MEIHIIMHE.

* [[;1a3mMa — 4eTBEpPTOE COCTOSIHUE BEUIECTBA.

* AMopdHbIe BeecTBa B IPUPOE, TEXHUKE, OBITY.

* Oxpana okpyxamomed cpeapl OT  XHUMHUYECKOrO  3arpsi3HEHUS.
KonnuecTBeHHBIE XapaKTEPUCTUKH 3arpsI3HEHUS OKPYKAOLIEH CPEBI.

* [IpumeHeHue TBepA0ro u ra3oodpasHoro okcuaa yriepona (IV).

* 3aniuTa 030HOBOI'O DKpaHa OT XMMUYECKOTO 3arpsi3HEHMS.

* ['pybonucnepcHble CHUCTEMBI, UX KJIaCCU(PHUKAIUS U HCIOJIb30BaHUE B
npo¢eCCUOHATBHOMN AESITETbHOCTH.

» KocmeTnueckue renu.

* [IpuMeHeHNEe CyCIEH3UI U SMYJIbCHI B CTPOUTEIBCTBE.

* MuHepassl U TOPHbBIE MOPOJIbI KAK OCHOBA JIUTOC(HEPHI.

* PacTBOpBI BOKpYT Hac. TUmbl pacTBOPOB.

* Bosta kak peareHT u cpena Juisl XMMUYECKOT O IIpoLecca.

* )Kuznb u nesrensHocTh C.AppeHuyca.

* Bkimax OTEYEeCTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUU DIIEKTPOIMTHYECKOU
JTUCCOLIAALINH.

* YcTpaHeHue KECTKOCTH BOJIBI HA ITPOMBIIIJICHHBIX IPEANPUATHUIX.

* CepHasi KHCIOTa — «XJI€0O XUMUYECKOM MPOMBIIIIICHHOCTH.

* lcnosnb3oBaHWE MUHEpAIBHBIX KUCIOT Ha NPEANPUATHAX PAIUIHOTO
npodus.

* OKCUJBI U COJIM KaK CTPOUTEIbHBIE MATEPUAJIBL.

* lcropus rurmca.

* [IoBapeHHas COJIb KAK XMMHUYECKOE CBIPBE.

* MHoOronukuii KapOoHaT KajabLus: B IPUPOJE, B IPOMBIIIEHHOCTH, B OBITY.

* Peakiuu ropeHust Ha MPOU3BOJCTBE U B OBITY.

* BupryasibHOE€ MOIEIINPOBAHNE XUMHYECKHUX ITPOLIECCOB.

* DJEKTPOIN3 PACTBOPOB AIEKTPOJIHUTOB.

* DJIEKTPONIN3 PACILIIABOB JIEKTPOJIUTOB.

38



. [IpakTueckoe IIPUMEHEHHE DIIEKTPOJINA3A: paduHUpOBaHUE,
raJbBaHOIIJIACTHKA,

raJqbBaHOCTET U

* lcTopus nonydeHus: v MpOU3BOICTBA ATFOMUHMS.

* DJIEKTPOIUTHUECKOE MOTyYEeHUE U PAPUHUPOBAHUE MEJIH.

* )Kuznp u nesreabHocts 1. J[3BH.

* Posp MeTaioB B HCTOPUM YEJIOBEYECKOW LMBUIM3auuu. lcropus
OTEUYECTBEHHOM 4YepHOW MeTamutyprud. COBpEMEHHOE  METAJLUIypruyecKoe
ITPOU3BOJICTBO.

* lcTopust oTeuecTBEHHON BETHOW METAILUTYPrUM. PoJIb METAIIIIOB U CILJIABOB B
Hay4YHO-TEXHUYECKOM MPOrpecce.

* Koppo3ust MeTanioB u ciocoObl 3alIUThl OT KOPPO3HUH.

* lnepTHbIe WK O1aropoHbIE ra3bl.

* Poxx1aroniue conm — rajoreHsl.

* McTopus MIBEICKOW CITUYKH.

* McTopust BOBHUKHOBEHHMS U Pa3BUTHS OPTraHUYECKON XUMUMU.

* XXuznb u nesrenpHocth A.M.ByTieposa.

* Poib OTEUYECTBEHHBIX YUYEHBIX B CTAHOBJIECHUM M pa3BUTUH MHUPOBOU
OpraHUYECKOW XUMHHU.

* CoBpeMEHHBIE NPEICTABICHUS O TEOPUU XUMHUUYECKOTO CTPOCHUSI.

* DKOJIOTMYECKHE ACIIEKTHI UCIIOJIb30BaHUS YIIIE€BOJLOPOIHOTO CHIPBS.

*  OKOHOMHYECKHME aCIEKThl  MEXIYHAapOJHOTO  COTPYJHUYECTBA IO
UCIIOJIB30BAHUIO YIVIEBOJOPOIHOIO CBIPBS.

* Vcropus OTKpBITUS U pa3pabOTKU ra30BbIX U HE(PTAHBIX MECTOPOKIACHUN B
Poccuiickoit @enepannm.

* X¥MUs yII€BOJIOPOIHOTO ChIPhs U MOsl OyAyIiasi mpogeccus.

* YTI1eBo0pOAHOE TOIUIMBO, €T0 BUJIBI U HA3HAYCHHUE.

* CUHTETHYECKHUE KayuyyKU: UCTOPHSI, MHOT00Opa3ue 1 MepCreKTUBBI.

* Pe3nHOTEXHUYECKOE IPOU3BOACTBO U €0 pOJIb B HAYYHO-TCXHUYECKOM
porpecce.

» CBapoO4YHOE MPOU3BOJCTBO U POJIb XUMHH YIJIEBOJOPOIOB B HEM.

* Hedtr u ee TpaHCOpTUpPOBKAa KaK OCHOBAa  B3aUMOBBITOJHOIO
MEKyHapOIHOI'O COTPYAHUYECTBA.
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6. TEMATHYECKOE IIJTAHUPOBAHUE

[Ipu peanuzanuu comepkanusi 001Ie00pa3oBaTEIbHON yUeOHONU AUCIUTIIUHBI
«Xumusi» B mpenenax ocBoeHuss OIIOII CIIO na 0a3e OCHOBHOro OOIIEro
oOpa3oBaHHs C MOJNydYeHHEeM cpenHero odmiero oopaszosanus (ITTIKPC, TITICC3)
MaKkcUMajbHas ydeOHas Harpy3ka oOydaromuxcs 1o crenuanbHocTsM  CIIO
€CTECTBEHHO-HAYYHOTr0 Npoduis NpodecCHOHATBHOI0 00pa30BaHUs COCTABIISET:

- 195 yacoB, U3 HUX ayauTopHas (0Os3aTelibHAsg) Harpy3ka oOydaroIIuxcs,
BKJIIOYasi J1abOpaTOpHbIE OMNBITHI M TpaKkTUYeckue 3aHatus, - 117 w4acos;
BHEAyIUTOPHAs CAMOCTOsITeNIbHAsI padoTa CTy/IeHTOB - 58 yacoB.

O0beM yueOHOM IMCHUIIMHBI M BUABI Y4eOHOH padoThl

Bun yueGHoit paboThl Obvem uacos
MakcumaiibHas yueOHast Harpyska (Bcero) 195
OO6s3aTenpHas ayAUTOpHAs yueOHast Harpys3ka (Bcero) 137
B TOM YHCJIC:
71a00paTOPHBIC U MPAKTUYECKUE 3aHITHUS 57
CamocTosTtenbHas pabota o0yuarornierocs (BCero) 58

Hmoecosas ammecmayusi — oughghepenyuposanuvlii 3auem

JlaGopatopHo-TipakTUuecKkre padoThl TMPOBOASTCS B COBOKYIHOCTH C
TEOPETUYECKUM MaTepuajoM H3ydaeMOW TeMbl, KaK COCTaBHAs YacCTh 3aHATHS IO
XUMHH.

B cootBeTcTBUM ¢ pabouelt mporpaMMoil y4eOHOM AMCIUIUIMHBI XUMHS Ha
BBITIOJIHEHUE J1a00PAaTOPHO-TIPAKTUICCKUX 3aHATHH cTyAeHTOB Tp. 121. 141. 181
no crenuanbHocTAM 44.02.06 IlpodeccuonanbHoe oOydeHHE (IO OTPACIISIM)
(cnenmanuzanuu 08.02.01 CTpoUTenbCTBO M AKCIUTYaTALMs 3IaHUN U COOPYKEHHUI
u 09.02.03 TIIporpammupoBanue B KOMIbIOTepHbIX cucremax), 09.02.05
[Tpuknagnas wHpOpMaTHKa (MO OTPACIsIM) MPETyCMOTPEHO 38 aKaJeMHUYECKUX
gaca: 18 gacoB B kypce «OOmas u Heopranudeckas xumus» u 20 4acoB B Kypce
«Opranuyeckas XuMHsI».

Bce  nmaboparopHo-mpaktuyeckue — 3aHstus  (JIII3)  pasgenenst 1o
COOTBETCTBYIOIIMM 0o0mmuM st Hux pazgenam  (IIP) u  oueHuBaroTcs
MperoiaBaTeyieM He OTIASIbHBIMH pa00OTaMHM, a STUMU Pa3CIaAMH.

1 cemecmp «Opzanuueckas xumua» — 27 4acoe

I1P-1 llpeneanbHbIe YIJAeB0OA0POaAbI: (54.)

JITI3 Nel M3roToBieHre Moee MOJICKYJ MPEIECIbHBIX YIJIEBOI0POIOB.
JITI3 Ne2 KauecTBeHHOE OIpEEIICHUE YIJIEpoaa, BOAOPOIa U XJIopa B

OpPraHn4CCKUX COCAMHCHUAX.
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JIIT3 Ne3 Pemienue 3a1a4 Ha HAXOXKIACHUS MOJIEKYJISAPHOU POPMYIIbI
ra3000pa3Horo yrieBoaopo/a.

JITI3 Ne4 TTonyyeHrne MeTaHa U U3yUYEHUE €r0 CBOWCTB: TOPEHHUE, OTHOLICHUE
K OpOMHOM BOJie M pacTBOPY NIEpMaHraHaTa KaJus.

JIIT3 Ne5 O3HakoMJIeHHE CO CBOMCTBAMH TBEP/IbIX MapaMHOB: IJIaBICHUE,
PacTBOPUMOCTD B BOJIE M OPIraHMUYECKUX PACTBOPUTENSAX, XUMUYECKAS
MHEPTHOCTH (OTCYTCTBHE B3aUMOJICUCTBHS C OpOMHOM BOJI0H, pacTBOpaMHU

NepMaHraHara Kajliusia, THAPOKCHUIa HATPUA U cepHoﬁ KI/ICJ'IOT]'::I).

IIP-2 HenpeneabHble YIJIEBOAOPOIALI (AJKEHbI. AJKHMHBI. AJKAAHCHBL): (54.)

JIIT3 Ne6 CocraBienue GopMyIl H30MEPOB HEIMPEAEIbHBIX YTIIEBOJOPO/IOB.
JITI3 Neo7 ITony4yeHue 3TUIIEHA U OMBITHI C HUM.

[1JI3 Ne8 3HakOMCTBO € KOJUIEKIIMEH ¢ oOpa3iaMu Kaydyka.

JITI3 Ne9 UsroToBneHue Mozesaei MOJIEKYJT AIKUHOB, KX U30MEPOB.

JITI3 Nel0 ITonydeHue alieTUICHA U OBITHI C HUM.

I1P-3 Yraesonopoanl. IIpupoaHbie HCTOYHUKH VIJIEBOJTOPOIOB.: (34.)

JITI3 Nell Pemienue pacu€THBIX 33724 10 YPABHEHUSAM XUMUUYECKUX
peaKIuu.

JITT3 Nel2 3nakoMcTBO ¢ 0Opa3liaMu yTrieBOAOPOI0B U MPOTyKTaMU UX
nepepadboTKH.

JITT3 Nel3 Ompenenenne Hamu4us HEMPEIEIbHBIX YTIEBOAOPOIOB B OCH3UHE
U KepocuHe. PacTBOpUMOCTH pa3nuuHbIX HePTEMpoayKTOB (OE€H3UH, KEPOCHH,
JM3eTFHOE TOIUTBO, Ba3euH, mapaduH) ApyT B Ipyre.

IIP-4 Cnuprbl.: (34.)

JITI3 Nel4 CocraBrieHue CTpYKTYypHBIX (hOPMYII MPEIETbHBIX OJTHOATOMHBIX
CIIUPTOB.

JITI3 Nel5 CgoiicTBa CIUPTOB.

JITI3 Nel6 N3yuenue pacTBOpUMOCTH cIUPTOB B BoJie. [lomyyenue rimimepara
meau (11).

I1P-5 Kap0oHOBBI€ KHCJIOTHI H CJ0KHBIE D(IUpHbL.: (44.)

41



JIIT3 Nel7 Ionyyenue u cBoiicTBa KAPOOHOBBIX KUCIIOT.

JITI3 Nel8 Cuntes cnoxxHoro 3dupa.

JIII3 Nel9 Mbina, cMHTETUYECKHE MOKOIIHE CpencTBa. CpaBHEHNE CBOVICTB.
JITI3 Ne20 PemieHue 3KCIIEpUMEHTAIBHBIX 3a7a4 Ha UACHTU(UKAIIUIO
OPTaHUYECKUX COCITUHECHUU.

IIP-6 YriaeBoabl.: (24.)

JITI3 Ne21 B3aumojeiicTBrE TIIOKO3bBI M caxapo3bl ¢ ruapokcuaom meau (11),
C aMMHa4HbIM pacTBopoM okcuja cepedpa (l). KauecTtBennsie peakiuu Ha
Kpaxmarl.

JITI3 Ne22 Pemenue 3aj1a4 Ha pacliO3HABAaHUE OPTaHMYECKUX BELIECTB.

IIP-7 A3orcoaep:kalnyme OpraHndyeckue coenHenus.: (24.)

JITT3 Ne23 O6parumas u HeoOpaTHMasi AeHaTypaius OEIKOB.
JITI3 Ne24 HccnenoBaHne Ka4YeCTBEHHBIX PEaKIUii Ha OSIKH.

I1P-8 buosornyecky akTuBHbIE coeTUHEHU.: (34.)

JITI3 Ne25 JleiicTBre (hepMEHTOB Ha pa3IMYHbBIC BEIIECTRA.
JITI3 No26 AHanu3 nekapCcTBEHHBIX MPENapaToB.

JITI3 No27 Perienue 3aja4, TECTOB MO OPraHUYECKOW XUMUHU.

2 cemecmp «Obwan u neopeanuueckasn xumusa» — 30 uacos

I1P-9 Pemienue pacueTHbIx 3a1a4. CTpoenue aroma. BajeHTHOCTD. : (44.)

JITT3 Ne28 Pacuétsl mo dhopmymnam.

JITI3 Ne29 PemieHne pacueTHbIX 3a/1a4y 0 YPABHEHUIO PEaKUU Ha
HAXO0XJICHHE MacChl (KOJIMYECTBA BEIIECTBA, 00bEMA) 10 U3BECTHON Macce
(KOJTMYECTBY BEIIECTBA, O0BEMY).

JITI3 Ne30 XapaKTepHCTHKA 3JIEMEHTA MO €ro MOJIOKEHUIO B TAOIHIIE.
JITI3 Ne31 Omnpenenenue cTeneHer OKMCICHUS U BaJICHTHOCTH B
COEIMHEHUSX.

I1P-10 CkopocTh XUMHYECKHX PeAKINMN.: (44.)

JITI3 Ne32 3nakoMCTBO ¢ 0Opa3iiaMu MoJIuMEPOB.

JITT3 Neo33 Pacrio3zHaBaHue I1aCTMACC ¥ BOJIOKOH.
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JIII3 Ne34 Pemenne pacu€THBIX 3aJa4 10 TEPMOXMMHUYECKUM YPaBHEHUSIM.
JITI3 Ne35 3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEAKIIMN U XUMUYECKOTO
paBHOBECHUS OT Pa3IMYHBIX (PaKTOPOB.

I1P-11 PacTtBopbl. OKHCJINTEIHLHO-BOCCTAHOBUTEIbHBIE PeAKIUN.: (44.)

JITI3 Ne36 IIpurotoBneHue pacTBOpa 3aJJaHHON KOHIICHTPALIHH.

JITI3 Ne37 Pemienue 3aa4 Ha MaCCOBYIO JI0JIF0 PACTBOPEHHOTO BEIIECTBA.
JITI3 Ne38 CocraBieHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
UCIIOJIb30BAaHUEM METO/Ia AIEKTPOHHOTO OasiaHca.

JITI3 Ne39 CocraBneHne ypaBHEHUMN 3JEKTPOJIN3A.

I1P-12 CBoiicTBAa MEeTAJLJIOB H HEMETAJLJIOB.: (24.)

JITI3 Ned() XumMuuyeckue cBOMCTBAa METAJLIOB.
JITI3 Ned1 OKuCIuTeNbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUITHYHBIX
HEMETAJLUIOB.

I1P-13 CBoiicTBa KHCJIOT, THAPOKCHIOB METAJLJIOB.: (34.)

JITI3 Ne4?2 HcnibiTaHuE pacTBOPOB KUCJIOT MHAUKATOpaMu. B3aumoneiicteue
KHCJIOT C METaJulaMU; OKCUIaMH1, OCHOBAaHUSIMU U COJISIMU.

JITI3 Ne43 HcnibiTaHuE pacTBOPOB IIETOUECH MHAMKATOPAMM.
B3aumonerictBue menouen ¢ coiasamu. PaznoxxeHne HepacTBOPUMBIX
OCHOBaHUH.

JITI3 Ne44 CapoiictBa amM(pOTEpHBIX HEOPraHUYECKUX M OPTraHUYECKUX
COCIMHEHNUH.

IIP-14 T'eHernueckassi CBA3HL Mexay Jacamu. CBoHcTBa coeil, T'HIPOJIU3

coJiei.: (24.)

JITI3 Ne45 BzaumojaeicTBUe cojiel ¢ MeTallJIaMH M APYT ¢ ApyroM. I 'uapomnus
COJIEN PA3JIMYHOTrO THMA.

JIII3 Ne46 Teneruueckas CBsSI3b MEXKIy KilacCaMU OpPraHUYECKUX H
HEOPraHWYECKNUX COCTUHEHUN,

I1P-15 Xumus 3jeMeHTOB.: (64.)

JITI3 Ned'7 TlonyueHue keCTKON BOJbI U U3YUEHUE €€ CBOMCTB. Y CTpaHEHHUE

BPEMEHHOW U MOCTOSIHHOW JKECTKOCTH.
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JITI3 Ne48 3HakoMCTBO ¢ 0Opa3iiaMy METAJIJIOB U CILJIABOB.

JITI3 Ne49 3nakoMCTBO ¢ 0Opa3iiaMy HEMETAJUIOB U UX COCAMHEHUH.

JIIT3 Ne50 KauecTBeHHBIE peakUy Ha XJIOpUI-, CylbdaTt-, pocdat-,
KapOOHAT — AaHUOHBL.

JITI3 Ne51 OGmume cBolicTBa MeTaiioB d-3imemeHToB. CBOMCTBAa OKCHIIOB U
TUAPOKCUIOB JKeJe3a U MEJIH.

JITI3 Ne52 PemeHne pacu€THBIX 3a/1a4 HA ONPEACIICHUE IPAKTUYECKOTO U
TEOPETUYECKOTO BbIX0J1a MPOJYKTa peakiuu. Perienre BapuaTuBHBIX 3a/1a4.

IIP-16 Xumus B :KU3HHU 001IecTBa : (54.)

JITI3 Ne53 O3HakOMIIEHHE C KOJUIEKIUSMHU CBIPbs I METAJUTYPTrAYECKOUN U
XUMUYECKOW MPOMBIIIIEHHOCTH.

JITI3 Ne54 O3HakoMIIeHHE C KOJUICKITUEH yI00pEHHUI U TIECTUITHIOB.

JITI3 Ne55 OueHka BIUSAHUS XMMUYECKOTO 3arpsA3HEHUS OKPYXKAIOIIEH cpeibl
Ha KUBbIE OPTaHU3MBI.

JITI3 Ne56 O3nakoMiieHHE ¢ 0Opa3iiaMu CPeACTB OBITOBOM XUMHH U
JIEKapCTBEHHBIX MPENapaToB.

JITI3 No57 PelieHue sKCIepUMEHTANIBHBIX 3a]1a4, TECTOB 10 HEOPTraHUYECKON

1 001l XUMHUMU.
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7. TEMATUUYECKUU ILIAH

AyAUTOpHBIC 3AHATHS.

KosinyecTBO 4acoB

Coaep:xkanune o0y4deHus Bcero IIpakTH4yecKku-
JladopaTopHbIe
3aHATHSA

Beenenue 2

1. Oprannyeckasi XumHust 55 27

1.1. IIpeagmer oprannueckoit xumuu. Teopus 4

CTPOCHUSI OPraHUYECKUX COEAUHEHNUMN

1.2. IlpenenbHble yrieBOAOPOIbI 8 5

1.3. DTUIICHOBBIC U TUEHOBBIE YTIIEBOIOPOIbI 6 3

1.4. AnleTuneHoBbI€ yIiIeBOAOPOIbI 4 2
4 2

1.5. ApomaTudeckue yrieBogopObI

1.6. IlpupoiHBIC UCTOYHUKH YTIICBOJIOPOIOB 4 2

1.7. T'uipoKCUIbHBIE COCTUHEHUS 4 2

1.8. Anpneruasl 1 KETOHBI 2

1.9. Kap6oHOBBIE KHCIIOTHI M MX IPOU3BOTHBIC 4 4

1.10. Yrnesoanl 4 2

1.11. AMHHBI, aMHHOKHUCIIOTEI, O€IKHU 4 2

1.12. AzoTcoaepsxaniue reTeponKInueCcKue 2

coenuHeHns. HyKJIIeMHOBBIE KUCITOTHI

1.13. buosgornyecku akTUBHBIE COETUHEHUSA 5 3

2. O0masi ¥ HeopraHuyeckKasi XuMHus 80 30

2.1. Xumus — HayKa O BElIeCTBaX 6 1

2.2. CTpoeHue aToma 2

2.3. Ilepuoanyeckuii 3akoH u [lepuoandeckas 10 1

CHCTEMa XUMMHYCCKUX DJIEMECHTOB

1. U.MenneneeBa

2.4. CtpoeHue BelllecTBa 8 2

2.5. llonumepsl 4 2

2.6. JluctiepcHble CHCTEMBI 2

2.7. XUMUYECKHE pEeAKIUU 4 2

2.8. PacTBOpBI 8 2

2.9. OKuCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAK- 8 2

IIAH. DIICKTPOXUMHYCCKHUE MPOIECCHI

2.10. Knnaccuduxanus BEHIeCTB. 4 2

IIpocTeie Bemie-

CTBa

2.11. OcHOBHBIE KJIACChl HEOPTAHUYECKHUX U 10 5

OPraHUYECKUX COCTMHEHU N

2.12. XuMHus1 3J1EMEHTOB 8 6

2.13. Xumus B KU3HH 00IIeCTBa 6 5
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Hroro 137 | 57

BHeayautopHasi camocTosiTeIbHAasi padoTa

[lonroToBka BBICTYIJIEHUH 1O 33JJaHHBIM TeMaM, | 58
JOKIIaZI0B, pedepaToB, 3cce, HHANBUIYaTHLHOTO
MPOEKTA C MCIOIb30BaHNEM WH(OPMAITMOHHBIX
TEXHOJIOTUM U JIP.

Ilpomerxcymounaa ammecmayus ¢ popme oughgpepenyuposannozo 3auema

Bcero \ 195
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8. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEEHOI
AEATEJIBHOCTHU CTYJAEHTOB

Conepxanue XapaKTepuCTHKA OCHOBHBIX BH/I0B [1eAATe1bHOCTH
o0y4yeHus CTY/I€HTOB (Ha YPOBHe Y4eOHBIX JelCcTBHII)

Baxuenmmue YMeHue  naBaTh  OINPENENIEHWE U OlepUpoBaTh
XHMHYECKHE CIEAYOIMMU XUMHUYECKUMH TOHSTUSMH:  BELIECTBO,
NOHATHS XUMUYECKUI DJIIEMEHT, aTOM, MOJEKYJa, OTHOCHUTEJIbHBIE

aTOMHasT W MOJIEKYJISIpHAasT MacChl, HOH, aJUIOTPOIHUS,
U30TOMbI, XUMUYECKas CBA3b, 3JIEKTPOOTPULATEIBHOCTD,
BaJICHTHOCTb, CTETIEHb OKUCIIEHUS, MOJIb, MOJISIPHASI Macca,
MOJIIPHBI  00BEM Ta3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHUSI, pacTBOPHI,
IEKTPOJIUT M HEIJIEKTPOIMUT,  IEKTPOJIUTUYECKAS
JUCCOLIMALIMSI, OKUCIUTENIb U BOCCTAHOBUTENb, OKUCIIEHUE
U BOCCTAHOBJIEHME, TEIJIOBON 3((PEKT peakiuu, CKOPOCTh
XUMHYECKOW PEaKIuy, KaTaliu3, XUMHUYECKOe paBHOBECHE,
YIIAEPOAHBIN CKelleT, GyHKIMOHATbHAS TpyMna, U30Mepus,
TOMOJIOTHSI.

OCHOBHbBIE 3AKOHBI
XHUMHUH

@opMyJIMPOBAHUE 3aKOHOB COXPAHEHHUS MAacChl BEILIECTB
Y TIOCTOSIHCTBA COCTaBa BEUIECTB.

VYcraHOBKa TNPUYMHHO-CIEACTBEHHOM CBA3UM MEXIY
COJIEp’)KaHMEM 3THUX 3aKOHOB M HAMMCAHUEM XHUMHUYECKHUX
dbopMyn U ypaBHEHUH.

VYcraHOBKa 3BOJIIOLIMOHHON CYIIHOCTH MEHJIEJIEEBCKOM
U COBPEMEHHOHN (POPMYIHUPOBOK MEPUOAMYECKOTO 3aKOHA
. 1. Menpeneena.

OObsicHeHue  (U3WYECKOTO  CMBICIAa  CHMBOJIUKHU
NEePUOJINYCCKON TaOMUIBl XUMUYECKHX »jeMeHtoB JI. U.
MenpeneeBa (HOMEpPOB 3JIEMEHTa, NEpPUOJA, TPYIIbI) U
YCTAaHOBKA  NPUYMHHO-CIEACTBEHHOM  CBSI3M  MEXKIY
CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU HW3MEHEHUs
CBOMCTB 3JIEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB B
NepUoIax U rpyImmax.

XapakTepuCcTUKa JJIEMEHTOB MalbiX U  OOJBIINX
IIEPUOJOB 10 UX MOJIOKEHUIO B llepmoaumueckon cucreme
. 1. Menpeneena.

OcHoOBHBIE TEOPUHU
XUMHHU

YcTraHoBKa 3aBUCUMOCTH CBOMCTB XMMHYECKHUX BEILIECTB
OT CTPOCHHUSA aTOMOB OOpa3yIOIMIMX HMX XUMHYECKHUX
AJIEMEHTOB.

XapakTepuCTUKa BAXXHEWIINX THUIIOB  XUMHYECKHX
CBSI3€H U OTHOCUTEJIBHOCTH 3TON TUIOJIOTHUU.

OObBsACHEHHE 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOCHUS KPUCTATIINYECKUX PEIICTOK.

DOpMyJIUPOBKA  OCHOBHBIX  TOJIO)KCHHUM  TEOPUH
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JJIEKTPOJIUTUYECKON TUCCOLMALlMM U XapaKTEepPUCTHUKA B
CBETE OTOM TEOPUM CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHECHUN.

@opMyJIUpOBKA  OCHOBHBIX  IIOJIO)KEHUM  TEOPUH
XUMHYECKOTO CTPOEHUS OPraHUYECKUX COCIUHEHUH U
XapaKTEpPUCTUKA B CBETE 3TOU TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB OPTaHUYECKUX COCIUHECHUM.

Bakueiiue
BellecTBa U
MaTepHuaJibl

XapakTepucTuka  COCTaBa,  CTPOCHUS,  CBOMCTB,
MOJIYYEHUsI U NMPUMEHEHUs1 BakHemux metauioB (IA u 11
A rpymnmn, aqrOMUHMS, Kejle3a, a B €CTeCTBEHHO-HAYYHOM
npoduiie ¥ HEKOTOPHIX d-2JIEMEHTOB) M X COCIMHECHUH.

XapakTepucTuka  COCTaBa,  CTPOCHHUS,  CBOMCTB,
MOJIYYEHUs U MPUMEHEeHUs BaxHenmux HemeramwioB (VIII
A, VIIA, VIA rpynm, a taxke azota u ¢pocdopa, yriepoaa
U KPEMHHUS, BOJOPOa) U X COCTUHCHUI.

XapakTepucTuka  CcOCTaBa,  CTPOCHHUS,  CBOMCTB,
MOJIY4EHUsST U TNPUMEHEHUS  BaXXHEHIIUX  KJIACCOB
yIIA€BOAOPOJIOB  (QJIKAHOB,  IUKIOAJKAHOB,  AJKEHOB,
aQJKUHOB, Aape€HOB) M WX HaumboJiee 3HAYUMBIX B
HapOJIHOXO03MCTBEHHOM IIJIAHE MPEICTaBUTENEH.

AHanoru4sHas XapaKTEepUCTHUKA BAYKHEUILINX
NpeACTaBUTENEd  JPYyrHX  KJIAcCOB OpraHUYECKUX
COCIMHEHUI: METaHOJa M JTaHOJIa, CIOXKHBIX 3(UPOB,
KUPOB,  MbUI,  anbpaerufoB  (hopmanbaeruioB u
aleTanb/eruia), KeTOHOB (aleToHa), KapOOHOBBIX KHCIIOT
(YKCYCHOM KHCIOTHI, Il €CTECTBEHHO-HAYYHOTO MPOuUIs
peACTaBUTENEH IPYTUX KIIACCOB KUCIIOT), MOHOCAXapUJI0B
(TTIOKO3BI), JMCaxapulioB (caxaposbl), IOJIMCAXapuJiOB
(kpaxMajia ¥ 1EJUIIOJIO3bI), AHWIMHA, AaMHUHOKHUCIIOT,
OCJIKOB, HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH,
Kay4yKOB, IJIACTMACC.

XUMHUYECKUN A3BIK
M CHMBOJINKA

Hcnonb3oBanue B ydeOHONW © MpodecCHOHATBEHON
NEATENbHOCTA XUMUYECKUX TEPMUHOB U CUMBOJIUKHU.

Ha3Banue Hn3y4eHHBIX BELIECTB 110 TPUBUAIBHOW WU
MEXKIYHAPOJHOW HOMEHKIATYpE U OTPAXKEHUE COCTaBa
ITHX COCMHEHHUH C TIOMOIIBI0 XUMHYECKUX (HOpPMYIL.

OtpaxkeHue XUMHYECKHX MPOLECCOB € TMOMOIIbIO
YPaBHEHUN XMMUYECKUX PEAKIIUN.

XUMH4YecKue
peakunu

OObsicHEHHE  CYNIHOCTH XHMHYECKHUX  TPOIECCOB.
Knaccudukanms XuMHUECKHX peEaKIUil MO Pa3INIHBIM
NpPU3HAKAM: YUCIY U COCTaBy MPOAYKTOB U PEAreHTOB,
TeroBoMy 3ddekTy, HampapieHuto, ¢asze, HaTUUYHUIO
KaTain3aTopa,  W3MEHEHUIO  CTENEHEW  OKHUCIIEHUS
3JIEMEHTOB, 00Pa3yIOIIKX BEIECTBRA.
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VYcTaHOBKa MNpPU3HAKOB OOIIEr0 M Pa3jiM4yHOIO B
TUIIOJIOTUU PEAKLIUH U1 HEOPTaHUYECKON U OpraHUu4EeCKOU
XUMUU.

Knaccudunukanus BemecTB U NPOLECCOB C TOUYKH
3peHus OKHCJIEHUSA-BOCCTAHOBJICHUSI. CocraBiieHue
YPaBHEHUN PEAKUUM C IOMOIIBIO METOAA JJIEKTPOHHOIO
OaJtaHca.

OObsicHEHHE 3aBUCHMOCTH  CKOPOCTH  XMMHUYECKOU
peakUUM U TIOJIOKEHUS XUMHUYECKOIO PAaBHOBECUSA OT
pa3IUYHBIX (PAKTOPOB.

XUMHYeCKHU BhITIOJTHEHHE XUMHUYECKOTO JKCIIEPUMEHTA B ITIOJHOM
IKCIEPUMEHT COOTBETCTBHH C IMPaBUIaMU OC30MTaCHOCTH.
HaGmonenne, ¢ukcamus u ONUCAHUE PE3YIHTATOB
IIPOBEICHHOTO AKCIIEPUMEHTA
XumMudeckast [IpoBeneHrEe CaMOCTOSATEIBLHOTO IOMCKA XUMHUYECKOM
uHpoOpMAIHS UH(GOPMAIMKM C HCIIOIH30BAHUEM PAa3IMYHBIX MCTOYHHKOB

(Hay4HO-TIONYJIAPHBIX ~ M3JaHUH, KOMITBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTEepHETA).

Hcronp3oBaHue  KOMITBIOTEPHBIX  TEXHOJOTHUH IS
00paboTKU W Tepefavyr XUMHUYECKOH HHGpOpMaIuu U e
IPEJICTABIICHHUS B PA3IMIHBIX opMax.

Pacuersnl mo

XMMHYECKUM
dopmynam u
YPABHEHUSAM

YcraHoBKa 3aBUCUMOCTH MEXKAY KAueCTBEHHOM W
KOJIMYECTBEHHOW CTOPOHAMHU XHMHUYECKHX OOBEKTOB U
IIPOLIECCOB.

Pemenue pacueTHbIX 3a/1ay O XUMHYECKUM (opMyriam
Y YPABHEHUSIM
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9. YYHEBHO-METOAUYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECHHEYEHUE MPOT'PAMMBbI YYEBHOM
JUCHUTTIJIIMHBI «XUMUS»

OcBoeHue mporpaMmbl y4yeOHOM AMCHMIUIMHBI «XUMHUS» IpeAnosaraer
Hajguyue B NpodecCHOHAIBHOM 00pa30BaTeNbHONW OpraHU3alluu, pealu3yromien
o0pa3oBaTeIbHYI0 MPOrpamMMy cpefHero oOmero oOpa3oBaHUsS B Ipeaeiax
ocBoenus OIIOII CIIO na 0a3e ocHOBHOro oOmero oOpa3oBaHHs, KaOUHETa
XUMHHM C Jlabopartopueid U JaOOpPaHTCKOM KOMHATOW, B KOTOPOM HMEETCS
BO3MOXKHOCTh 00€CTHEeUUTh CBOOOAHBIM HOCTyll B MHTEepHET BO Bpemsi y4eOHOTO
3aHATHS U B NIEPHOJ] BHEYUYEOHOM NEATEIbHOCTH O0YyYalolUuXxcs, MpelycCMOTpeHa
aucTaHIMoHHas ¢opma (paboTa depe3 HMHTEPHET pecypchl, paboTa B CHCTEME
JUCTAHIIMOHHOTO 00yUeHus Ha oOyyJarorie miatpopme Moodle u T. 11.).

[lomemenne kabuHera yloBJieTBOpsieT  TpeOoBaHusM  CaHUTapHO-
snuaemMuosornyeckux mpasuwsi ¥ HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILIEHO TUIIOBBIM OOOpPY/JOBAHHEM, YKa3aHHBIM B HACTOSIIIMX TPeOOBaHUSIX, B
TOM 4YHUCJE CIEeHHATU3UPOBAHHON yueOHON MebOenbl0o U CpeicTBaMu OOyueHUs,
JOCTaTOYHBIMUA  JIJIi  BBINOJIHEHHS TPEOOBaHMM K  YPOBHIO  IMOJTOTOBKH
00y4Jaromuxcs.

B kabunere wuMeercs MyJIbTUMEIUIHOE 00OpYyIOBaHUE, MOCPEICTBOM
KOTOPOTO YYaCTHUKM 0Opa3oBaTENbHOIO MpoIEecca MOTYT MPOCMaTpUBATh
BU3YaJIbHYI0 MHGOPMAILIMIO IO XUMHH, CO3/1aBaTh MPE3EHTALIUM, BUIEOMATEPHAIIbI
U T. I

B coctaB yueOHO-METOAMYECKOTO M MaTepHUabHO-TEXHUYECKOTO OCHAIICHHUS
KaOWHEeTa XUMHUH BXOIST:

* MHOTO(YHKITMOHAJIBHBIN KOMIUIEKC MPEro/1aBaTels;

* HaTypaJibHbIe OOBEKTBHI, MOJCIH, MPUOOPHI W HAOOPHI JJIs IMOCTAHOBKH
JEMOHCTPAIIMOHHOTO M YYEHUYECKOTO IKCIIEPUMEHTA;

* IEYaTHBIC U SKPAHHO-3BYKOBBIEC CPEACTBA OOyUCHUS,;

Ileuammnoie nocoousn:

a) Cepusi CripaBOYHBIX TAOJIHII.

1. ITlepuoguyeckas cucteMa XuMuueckux snemMeHToB [[.M1.MeHneneena.
2. PacTBOPUMOCTB COJIEH, KUCTOT U OCHOBAaHUM B BOJIE.

3. DIEKTPOXUMHYECKUN Pl HAPSY)KEHUN METAJLJIOB.

0) Cepust TabIUI] IO HEOPTaHUYECKOW XUMUH.

1. Crenenu OKUCIEHUS.

2. Kpucrammdeckue pemeTKu.

3. XuMnueckas CBS3b.

B) Cepus TabJIMI] IO OPTAaHUYECKON XHUMUH.
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* Cpe/IcTBa HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH;

* PEaKTUBBL;

* IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON y4eOHOI IuTepaTyphl;

* BCIIOMOTraTesibHOe 000pY0BaHUE U UHCTPYKIIMH;

* OMOIMOTEYHBIN POHI.

B Oubnuoreunbli (GoHI BXOAAT YYEOHUKH U y4eOHO-METOAMYECKHE
koMIuiekThl (YMK), pexomeHa0oBaHHbIE WJIM JTOMYIIEHHbIE ISl UCIOJIb30BaHUS B
npodeccuoHaIbHbIX o0pa3oBaTeIbHBIX OpraHu3alusx, peann3yrommx
o0pa3oBaTeIbHYI0 MPOrpamMMy cpeaHero oOiiero oOpa3oBaHUsS B Ipeaeiax
ocBoenust OIIOIT CITO na 6a3e 0oCHOBHOTO 00IIIeTO 00pa30BaHUS.

bubmuoteunsrii  QoHAg  MOXKET  OBITH  JIOMOJHEH  DHIMKIIONEIUSMHU,
CHPaBOYHHUKAMH, HAYYHOW U HAYYHO-TIOMYJIIPHON JTUTEPATYPO IO XHUMHH.

B nponecce ocBoeHus nporpaMmbl y4eOHOM AUCIUIUIUHBI «XUMUS» CTYIEHTHI
UMEIOT BO3MOXKHOCTh JIOCTYIA K 3JIEKTPOHHBIM Y4eOHBIM MaTepuaiaMm Mo XUMHH,
UMEIOIUMCS B CBOOOJHOM JAocTyne B ceTH VHTepHeT (2JEeKTPOHHBIM KHUTaM,
NpaKTUKyMaM, TECTaMm, u JIp.).

CpencrTBa oOydYeHUs IpPH JIMCTAHIIMOHHOW (dopme (HOPMATHBHO-CIIPABOYHAS
JUTEpaTypa, KOMIUICKT TIUIaKaTOB, TEMATHYECKUX CTCHIOB, WHCTPYKIIMOHHBIE
CTCH[IbI, MYJIbTUMEIUWHBIA KOMIUIEKC, JIOKalbHas CeTh KOJUIeKa, CHCTEeMa
JIMCTAaHIIMOHHOTO 00yueHUs Ha oOyuaromiei matgopme Moodle, mporpammuoe
obecrniedyeHrne 0O0MIero W TPOGECCHOHATBHOTO HAa3HAYCHHUS, KOMIUIEKT Yy4eOHO-
METOJMYECKON JIOKYMEHTAlliW, 3aroTOBJIEHHBIE MaTepuajbl IS peaTr3aliu
NPaKTUKH B YCIIOBUU AUCTAHIIMOHHOTO 00y4eHNUE)

B ycroBusix TUCTaHIIMOHHOTO OOYUYCHHMS:

- HHCTPYKTaX W BBIJA4a 3aJaHHS TPOU3BOAUTCS B (hopMe TelneKoH(epeHIINH B
nporpamme Zoom u gepe3 miatrdpopmy MOODLE;

- BCL He0OX0IuMast IOKYMEHTAIMS BBICBIIIACTCSI 110 3JIEKTPOHHOM ITOYTE;

- oOpaTHasi CBSI3b M KOHCYJIBTAIIMM OCYIIECTBISIOTCS B MpuiokeHun Bormar,
yepes miarhopmy MOODLE, B BkoHTakTe 1 10 3JIEKTPOHHOM MOYTE;

- BBITIOJIHCHHBIE 33JIaHUS COOMPAIOTCS B APXUB U OTIPABIIAIOTCS HA 00JaKO;

- 3a4eT, KOHTPOJIbHas paboTa WIM DK3aMEeH OCYIIECTBIseTCS B (QopMme
TeNeKOoH(pEpEeHINH B iporpamMmme Z00m, yepe3 miatrgopmy MOODLE.
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labpuensn O. C. u Op. Xumus s npodeccuit W CIeNHaIbHOCTEH
TEXHUUECKOTO Mpod s (3MEKTPOHHOE MPUIIOKEHHUE).

Epoxun FO. M. Xumusi: 3agaun U ynpaKHEHUs: y4eO. mocobue st CTy..

yapexaeHu cpel. mpod. oodpazosanus. — M., 2014.
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