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1. [llogcHUTEILHAA 3ANNUCKA.

AnantupoBaHHass pabouas nporpamma no crnenuanbHocTH  19.02.03
Texnosiorusi xjed0a, KOHIMTEPCKUX M MAKAPOHHBLIX M3/1eJMil COCTaBlicHa Ha
OCHOBE TIpOTpaMMBbI 001Ie00pa30BaTeIbHOTO yUeOHOTro mpeaMera «XUMHSD s
npoecCHOHANBHBIX ~ 00pa3oBaTeNbHBIX  opraHu3anuii. PabGodas mporpamma
cocTaslieHa /15 cTyaeHToB ¢ OB3 (1o ciyxy).

AnantupoBaHHasi pabodasi MporpaMma MOATOTOBKH CIICIIUAIMCTOB CPEIHETO
3BEHA PEIrVIAMEHTUPYET LENH, OXHAaeMble pPe3yJbTaThl, COJEp)KaHUE, YCIOBUS U
TEXHOJIOTUM  peanu3aiuu  0o0pa3oBaTeIbHOTO  MpoIlecca, OICHKY  KadecTBa
MOJATOTOBKH BBIITYCKHUKA 110 JaHHOM CTIEIMATIbHOCTH.

PabGouass mporpamma o00111€00pa30BaTENBHOTO YUeOHOTO mpeamMeTa «XUMUsD)
npelHa3HayeHa IS M3YYCHHS XUMHUU  CTYJEHTOB C HApYyIICHUSIMH CilIyXa B
po(ecCUOHATBHBIX o0pa3oBaTeIbHBIX OpraHu3alusXx, peanu3youmx
o0pa3zoBaTeIbHYI0 IPOrpaMMy cpeHero ooiiero oopa3oBaHus B Mpeeaax OCBOCHUS
OCHOBHOM mpodeccronanbHoit oodpazoBarenbHoil mporpammbl  (IITICC3) na 6Gaze
OCHOBHOTO 00111ero 00pa30BaHUsI P MOJATOTOBKE CIIEHHATNCTOB CPETHETO 3BEHA.

PabGouast mporpamma 1o y4yeOHOMY mpeaMmeTy «XuMus»  paspaboTaHa B
COOTBETCTBHH C tpeboBanusimu  ®I'OC  cpennero oOmero oOpa3oBaHus,
MPEABIBISIEMBIX K CTPYKTYpe, COICPKAHWIO W Ppe3yJbTaTaM OCBOCHHS Y4eOHOTO
npeaMmera «Xumus», U ¢ PexkomeHmanusMu 1o OpraHu3aIiuy MOTYYEHUs] CPETHErO
obmero o0pa3oBaHusi B Tpeleinax OCBOCHHsS  00pa30BaTENbHBIX  MPOTrpaMM
cpemHero  mpodeCCHOHAIBHOrO OoOpa3oBaHUsS Ha 0a3e OCHOBHOIO  OOIIEro
oOpazoBaHust ¢  y4eToM  TpeOoBaHMil (enepanibHBIX  TOCYJIApPCTBEHHBIX
0o0pa30BaTEeNbHBIX  CTAHAAPTOB W  MOJIy4aeMOW CHEIUAIBHOCTH  CPEIHEro
npodeccuonanbHOrO0  0OpazoBaHus (mucbMo JlemapTameHTa TOCYAapCTBEHHOU
MOJIMTUKU B cdepe MmoAroroBku padouux kaapoB u 11O Muno6puayku Poccuu ot

17.03.2015 Ne 06-259).

OcHOBHbBIE OHATHS pa0o4eid aIANTHPOBAHHOM NMPOTrPaAMMBI.



AanTupoBaHHasi o0pa3oBaTebHas nporpamMmma MOATOTOBKH
CIEeNUAJNCTOB CpPeAHEero 3BeHa — IporpamMma, aJalnTUpoBaHHas il OO0yuyeHUus
WHBAJIMIOB W JIMI C OrPaHUYECHHBIMU BO3MOXXHOCTSMH 3J0pPOBbSI C yYETOM
0COOEHHOCTEH MX MCUXO(DU3NUECKOTO Pa3BUTHS, MHIUBUTYAIbHBIX BO3MOXKHOCTEH U
Ipyu HEOOXOJUMOCTH OOECIEUMBAIONIAs KOPPEKIUI0O HApYIIEHUW pa3BUTHUS U
COLIMAJIBHYIO aJallTallii0 YKa3aHHBIX JIUL.

NuBanuay — nuno, KOTOpPOE HMMEET HApyUIEHUE 3J0POBbS CO CTOMKUM
paccTporicTBOM GyHKUIHMA OpraHu3Ma, 00yCIIOBJIIEHHOE 3a00JIeBaHUEM,
HNOCIHEACTBUSIMM  TpaBM  WIM  Je(eKTamMH, MNpUBOASIIEE K  OTrpaHUYEHUIO
KU3HECSATEIbHOCTH U BbI3bIBAIOIIEE HEOOXOUMOCTD €r0 COLIMAIBLHON 3allIUTHI.

OO0yuaomuiics ¢ OrpaHUYEeHHBIMH BO3MOKHOCTSAMHM 310poBbsi (OB3)-
¢duznyecKoe U0, UMEIOIIEE HEJOCTATKH B (PU3NUYECKOM U (UJIH) NICUXOJIOTMYECKOM
pPa3BUTHH, MOATBEPKICHHBIE IICHXOJIOI0-MEIUKO-TIEJarOrH4ecKoil KOMHUCCUEN H
NPENSATCTBYIOLIUE OJYYEHHIO 00pa30BaHus 0€3 CO3/IaHMsl CIELMAIbHBIX YCIOBUM.

CneuuajbHble YCJHOBHUSI JJs1 NOJY4YeHHs] O0Opa3oBaHUsi — YCJIOBHS
oOy4eHHs, BOCIIUTAHUSI U Pa3BUTUSI OOYYAIOIIMXCS WHBAJIUAOB U OOYYAIOUIUXCS C
OB3, Bximtouaromue B ceOs HCIOJIb30BaHUE CHEIHUATIBHBIX 00pa30BaTEIbHBIX
IporpaMM M METOJIOB OOYUYEHHS] U BOCIUTAHUS, CHIELIMAIBHBIX Y4€OHUKOB, Y4eOHbIX
NocOOMi M JUIAKTUYECKHX MAaTEepUaNIOB, CHEIHUANIbHBIX TEXHUYECKHUX CPEJICTB
OoOyueHusi KOJUIEKTUBHOTO ¥ HWHIUBUAYAJIbHOIO IOJb30BaHUS, MPEIOCTABICHUE
YCIYI acCUCTEeHTa (MOMOUIHUKA), OKa3bIBAIOIIEr0 OO0yYaromuMcs HEOoOXOIUMYIO
TEXHUYECKYI0  IIOMOIIb, NPOBEIECHHWE  TIPYNIOBBIX W  UHAUBUIYAJIBHBIX
KOPPEKLIMOHHBIX 3aHATUN, OOecreueHue ocyra M Jpyrue YciaoBHs, 0€3 KOTOpBIX
HEBO3MOYKHO WJIM 3aTPYAHEHO OCBOCHHE 00pa30BaTEIbHOM MPOTrpaMMbl HHBAIUIAMU
u obyuatrouumucs ¢ OB3.

NupuBuayanpbHas mnporpamma peadwiautauuun (MIIP) unBamumpa -
pa3paboTaHHBI HA OCHOBE pelieHus [ 0oCyIapCTBEHHON ClyKObl MEIUKO-
COLIMAJIBHOM JKCIIEPTU3BI KOMILJIEKC ONTUMAJIbHBIX TUTst WHBaJINIA
peadMIIUTAIIMOHHBIX MEPOTNPUATUN, BKIIOUAIOIINNA B ceOsl OT/AENbHbIE BUABI, (POPMBI,

O6’[>€MI)I, CPOKHM M IOPpAAOK pCain3alvi MCIHWIMHCKUX, HpO(l)eCCI/IOHaJ'IBHI)IX u



JIPYTUX peaOMINTAMOHHBIX MEp, HAMPABICHHBIX HA BOCCTAHOBJICHUE, KOMIIEHCAIIUIO
HapyIIEHHbIX WM  YTPAuyeHHbIX  (PYHKIUMH  OpraHu3Ma, BOCCTaHOBJICHHE,
KOMIIEHCALIMIO CHOCOOHOCTEM HMHBANIMIAa K BBINOJHEHUIO ONPENEIECHHBIX BHJIOB

JACATCIBHOCTH.

HopMmaTuBHO-IpaBOBbI€ OCHOBBI Pa3pad0oTKH aJaNiTHPOBAHHON MPOrpaMMbl
NMOATOTOBKHM CIEIHAJIHUCTOB CPeIHEro 3BeHa Mo y4eOHOMY npeaMeTry « XuMHshH»
1o cneuraabHocTH 19.02.03 TexHonorus xy1ed0a, KOHAUTEPCKUX U MAKAPOHHBIX
H3/1eJINH

Hopwmatusnyto npaBoByto 6a3y pazpadotku [IIICC3 cocraBnsioT:

- denepanbHblii 3aK0H OT 24 HOs1Opst 1995 1. Ne 181-D3 «O conuanbHON 3alIuTe
MHBaIMI0B B Poccuiickoint Penepanumny;
- @enepanbHblii 3akoH OT 29 nexadbps 2012 r. Ne 273-®3 «O06 oOpazoBaHuu B
Poccniickon @enepanum»;
- T'ocynapcrBenHas mnporpamma Poccuiickont @enepanuu «JlocTtynHas cpena» Ha
2011-2015 ronel, yTBepxkaeHHas mocTaHoBieHueM IIpaButenbctBa Poccuiickoit
®enepanyu ot 17 mapta 2011 r. Ne 175;
- I'ocynmapcrBennas mporpamma Poccuiickori deneparun «Pa3Butre o0pa3oBaHUs
Ha 2013-2020 roxsl, yrBepxkacHHas pacnopsbkeHueM IIpaBurtenscTtBa Poccuiickon
®epnepanuu ot 15 masg 2013 r. Ne 792-p;
- lTlonmoxenue 0 TmpakTHKE  OOYy4YalOIIMXCSA, OCBAMBAIOLIMX  OCHOBHBIC
npodeccruoHanbHble 00pa30BaTENbHBIC MPOTPAMMBI CPEIHETO MPOGECCHOHATHHOTO
oOpa3oBaHusl, yTBEPXKICHHBIM NpuKa3oM MuHuCTepcTBa OOpa3oBaHUS U HAyKU
Poccutickoit @enepamuu ot 18 anpens 2013 r. Ne 291;
- Ilopsmok opraHu3ai U OCYIIECTBIIEHUS O0pa30BATEIBHON EATETLHOCTH 10
oOpa3oBaTeIbHBIM MpOrpaMMaM CpeaHero MpodecCUOHATLHOIO 00pa3oBaHus,
YTBEP)KJICHHbIM TpHKa3oM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit
®epneparuu oT 14 uronst 2013 Ne 464;

[lopsgoxk  mpoBeneHHWS  TOCYJIapCTBEHHOM  WTOrOBOM  aTTECTallMk IO

o0pa3oBaTeNbHBIM MpOrpaMMaM CpeAHero Mpo¢ecCHOHAIBLHOrO0 00pa3oBaHU,



YTBEPXKACHHBIN mMpukazoM MuHHCcTepcTBa 00pa3oBaHus W Hayku Poccuiickoi
®enepanyu oT 16 aBrycra 2013 r. Ne 968;

- Ilopsgok mpuMeHEHHsI OpTaHMU3AIUSMHU, OCYIIECTBISIONMMU 00pa30BaTEIbHYIO
NEeSATEIbHOCTh, 3JEKTPOHHOTO OOYy4YEHHSs, JHMCTAHIIMOHHBIX 00pa30BaTENIbHbBIX
TEXHOJIOTUM TIpPU peanu3aluud o0pa3oBaTEIbHBIX MPOTPAMM, YTBEP>KICHHBIM
npuka3oM MuHucTtepcTBa oOpazoBanuss M Hayku Poccuiickoin ®enepanuu ot 9
saaBaps 2014 r. Ne 2;

- Ilopsgox mpuema rpaxaaH Ha oOydyeHHe 1O 0Opa3oBaTEIBHBIM MpOorpamMMam
cpenHero  nmpod)ecCHOHATBHOTO  O0pa3oBaHUsA,  yYTBEPKICHHBIM  MPHUKA30M
MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu ot 23 stHBaps 2014 r.
Ne 36;

- denepalbHbIN roCyAapCTBEHHBIN CTaH1apT (D1 oC) CpeaHero
npodecCUOHAIBHOTO o0Opa3zoBaHus 1o cneruaibHocTd  19.02.10 TexHonorus
MPOAYKIIMM OOIIECTBEHHOTO TMUTAHUS, YTBEPXKIACHHBIM MNpUKa3zoM MUHHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 22 anpens 2014 r. Ne 384;

- MeTtoanueckue peKOMEHAAIMU MO pa3pabOTKEe M pealiu3allid aIanTUPOBAHHBIX
oOpa3oBaTeIbHBIX  MPOTPAMM  CpPEIHEro  MNpodeccHoHaIbHOTO  00pa30BaHUS
JlenapTameHTa rocyapCTBEHHON MOJUTUKHA B chepe MOATOTOBKH pabOunX KaJpoB U
JITO Muno6puayku Poccun ot 20 anpenst 2015r. Ne 06-8308H;

- YcTaB KoJuieKa.

Pabouas mporpamma ydyeOHOro mpeaMeTa COCTaBJ€HAa HAa OCHOBE MPUMEPHOU
porpaMMbl  001Ie00pa30BaTEILHOTO  Y4eOHOro  mpeaMmeTa  «XUMHUS» IS
npodeccCHoHATLHBIX 00pa30BaTEILHBIX OPTaHU3AITHIA.

Conepxanue MporpaMMbl « XUMUSD» HAIMPaBJIEHO HA JOCTHUKEHUE CIETYIOIINX
LETICH:

* (dopMupoBanre y OOydarOlMXCSd YMEHHUS OIICHUBATh 3HAYUMOCTH
XUMHUYECKOTO 3HAHUS /ISl KOKJIOTO YeIOBEKa,;

* ¢popMupoBaHue y 00yUYaIOMIMXCS [IETOCTHOTO MPEJCTABICHUS O MUPE U POJIU
XUMUU B CO3JJaHUM COBPEMEHHON €CTECTBEHHOHAYYHOU KAapTHUHBI MHpA; YMEHHS

OOBSICHATH OOBEKTHI M TPOILIECCH OKPYXAloUlel AeCTBUTEIBLHOCTU: MPUPOIHOH,



COLUMAJIBHOM, KYJIbTYPHOM, TEXHUYECKOW CpEeAbl, — MCIOJb3ys A ITOTO
XUMHUYECKUE 3HAHUS,

* pa3BUTHE y OOYy4YaIOUIUXCSd YMEHUI pa3nuyaTth (akThl U OICHKH, CPAaBHUBATH
OLICHOYHBIEC BBIBOJIbI, BUJETh UX CBS3b C KPUTEPUSIMH OLICHOK M CBSA3b KPUTEPHUEB C
ONpEJETICHHOW  CHCTeMOW  IIeHHOCTeH, ¢dopmyaupoBaTh W 00OCHOBBIBATH
COOCTBEHHYIO MO3UIIHUIO;

* mpuoOpeTeHHe O0O0YyYaloIUMHUCS ONbITa Pa3HOOOPa3HON JEATEeTbHOCTH,
MO3HAHUS W CaMONO3HAHMS; KIIOYEBBIX HABBIKOB, HMEIOIIUX YHHBEPCAIHLHOE
3HaYeHWE [UIsl Pa3IMYHbIX BUJOB JIEATEIBHOCTH (HABBIKOB pELICHMs MPOOIeM,
OPUHATHUA  pEUIeHWM, T[OuCKa, aHaiau3a W 00paboTkM  HMH(OpMAaIUH,
KOMMYHHKATHBHBIX HaBBIKOB, HABBIKOB M3MEpPEHUH, COTPYAHUYECTBA, OE30MacCHOTO
oOpallleHus C BEIIeCTBAMU B IIOBCEIHEBHOM KU3HN).

B pabouyio mporpamMmy BKJIIOYEHO COJEp)KaHWE, HANpaBIEHHOE Ha
dbopMupoBaHHE Yy CTYICHTOB KOMIIETCHIIMHA, HEOOXOAMMBIX M KadeCTBEHHOTO
ocBoerusi OITOIT CIIO na 6a3ze OCHOBHOTrO OOIIEro oOpa3oBaHUsA C IMOJTyYEHUEM
cpenHero ooOiero o0pa3oBaHMs; MNPOrpaMMbl MOJITOTOBKM KBaJU(UIIMPOBAHHBIX
pabounx, CiyXalluxX, MNporpaMMbl TOATOTOBKH CHELMAIUCTOB CPEIHEr0 3BEHA
(IITIKPC, [IICC3).

[TporpamMma y4geOHOTO TipeameTa «XUMHUSD» SBISETCS OCHOBOM AJis pa3paboTKu
pabouux mporpaMM, B  KOTOpPBIX MpodeccHOoHaNbHbIE  00pa3oBaTeIbHBIC
OpraHu3alliy, pealu3yroume o0pa3oBaTENbHYI0 MPOrpaMMy CPEAHEro OoOIIEero
obpazoBanus B mpeaenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOIO OOIIETO
oOpa3oBaHMsI, YTOUHSIOT COJEp)KaHUE Y4eOHOTro MaTepuana, MOocieA0BaTeIbHOCTh
€ro HW3y4yeHus, pachpeleseHue ydeOHbIX 4YacoB, TEMaTUKy pedepaToB, BUIbI
CaMOCTOSITENIHBIX ~ paboT, yuuThIBas  crneud(uky MOporpaMM  MOJITOTOBKU
KBAIM(PUIUPOBAHHBIX pa0OYMX, CIYyXKalIMX M CIELHAIMCTOB CPEAHEro 3BEHa,
ocBanBaeMoi MPOGECCUH UITH CIIEIIMATHFHOCTH.

[IporpaMma  MOKET  HUCHOJB30BAaThCSA  JAPYTUMHU  IPO(ECCHOHATBLHBIMU

00pa30oBaTeIbHBIMU OPTaHU3ALMIME, PEATU3YIOIIMMHU 00pa30BaTEIbHYIO IPOrPAMMY



cpenHero oo6Omero oOpazoBanusi B mpenenax ocBoenus OIIOIT CIIO na 6ase
ocHoBHOTrO 0601ero oopazosanus (ITIKPC, I[TIICC3).

B nmanHo#l paboueld mporpamMme OTpakeHbI OCOOEHHOCTH paboOTHl €O
crygeHtamu ¢ OB3 (c HapyumieHusiMH ciiyxa) W UHBaIMIOB. B mporpamme
UCTIONB3YIOTCS Takue (OpMBI TOJa4d  MaTepuaia, KOTOpPhIE OTIMYAIOTCS
BU3YaJIH3aIMeil, HCIOJIB3YIOTCS BJEMEHTHl KOPPEKUMOHHOW palOThI, Hampumep,
MOJITOTOBKA TIPE3CHTAIlMH, COCTAaBICHHWE CXeM U TalNWIl, a TakkKe TMPUEMBI
uH(GOPMAIMOHHON MOJJIEPKKU npoiiecca o0y4eHusl. [Ipumenenue
MHPOPMAILIMOHHBIX ~ TEXHOJIOTMHA  oOecrieunBaeT  OOJIBLIYIO  HArJsgHOCTh U
VHAMBUIyaJIbHBIN TOAXO0 K KOXKJOMY CTYICHTY.

YpoBeHb TOJITOTOBKM CTYJEHTOB C HapylIeHHEM CllyXxa B CBSI3H C
OCOOCHHOCTSIMM  JIaHHOM  KaTeropuM OTJIMYaeTCss OT MOATOTOBKH  APYTUX
oOyuatomuxcs. [loaToMy ucmonp3yeTcsi Takas METOJUYEcKas CHUCTeMa OOydeHHs
XUMHH, KOTOpas CHOCOOCTBYET TMOBBIIMICHUIO YPOBHSI TOJITOTOBKHA CTYACHTOB C

HapyIlIeHueM ciyxa (KOppeKIIMOHHas paboTa).

IIpu 00y4eHHH CTYACHTOB, MMEIOIIUX HAPYIICHUS CJIYyXa MOKHO BbI/ICJIUTh
3aJa4H, pelieHHe KOTOPBIX BeIET K MOBBILIECHUIO YPOBHS NOATOTOBKU:
1. VYcunenue KOMMYHUKATUBHOW HAINpPaBIEHHOCTH OOY4Y€HHUs, HCIIOJIb30BAHUE
CIIOBECHOW pedyd B YCIOBUSAX MOTHBHPOBAHHOIO TMOBEACHUS (3TO YIiIyOsieHue
BO3MOYKHO B Pa3BUTUU PEUYU U MBICIUTEIBHON 1€ATEILHOCTH);
2. Pa3paboTka eIMHOro S3BIKOBOTO MaTeprana — 0a3UCHOM JIEKCUKH, OOIEH IS BCex
IPEIMETOB C BbIICJICHUEM CTIEUU(DUUECKOMN JIEKCUKH TSl KaXKIOTO MPEAMETA;
3. MakcumanbHOE pa3BUTHE CITyXOBOT'O BOCIIPUSITHS;
4. TloBbllieHre y4eOHOM M peYeBOM aKTUBHOCTH CTYJEHTOB Ha MPOTSXKEHUH BCETO
y4eOHOro 3aHsTHs, Oosiee yriiyOJIEHHOE BBISIBIEHUE B Ipoliecce 00ydeHUs ypOBHS
3HAHWM W peYeBbIX HABBIKOB, 0OecreyeHrue 00paTHOM MH(pOpPMaLUU O TPABUIBLHOCTU
NIOHUMAaHUs TEKCTA 3a/IaHHsI U KOHTPOJIb PE3YJIbTAaTOB TOW WM MHOW JEATEIBHOCTH;

OoJiee noHas peanuzanus AudPepeHIIMPOBaHHOIO MOIX0/1a B O0YUEHUH;
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5. Ycunenue cBs3u yueOHON M BHEKJIACCHOW pabOThI B 00JIaCTU 00OTaIllEHUsI PEUH C
pa3BUTHEM I03HABATEIBHON AEATEIBHOCTH U (DOPMUPOBAHMS JIMYHOCTU CTYJCHTA B

OcJIOM.

Kpurtepun ycnemsoro o0y4eHusi XMMHMHU CTYJAEHTOB, MMEIOLIUX HAPYILLICHUS

cayxa:

1. YcBoeHME XMMHMYECKUX 3aKOHOB, MOHATHA M TEPMHHOB, COOTHECEHHBIX IPYT C

JIPYTOM, U MBICIUTENBHBIX TEUCTBUN, COOTHECEHHBIX C 3TUMU NOHATUAMU;

2. Pa3BuTHe aKTUBHOM pEYU CTYACHTOB, MPEACTABIAIOIMNA cO00 omepupoBaHHe

pEUYEBBIMM  CpPEICTBAMH,  KOTOPBIE  BBIP@XKAIOT  PA3IUYHBIE  IPEIMETHO-

KOJINYECTBEHHBIE U IPOCTPAHCTBEHHO-BPEMEHHbBIE OTHOLIEHUS,

3. @®opmMHpOBaHHE HABBIKOB YyU€OHOW JAESITENBHOCTH, YMEHHUS OCYIIECTBISATH

CaMOKOHTPOJIb, TIOTPEOHOCTH B CAMOKOHTPOJIE;

4. TlocTOsHHBIM KOHTPOJIb IPENOAABATENIEM YPOBHS YCBOCHHUS 3HAHUM, YMEHUH,

pa3BUTUSL MBILUICHUS U pedyd CcJIa0OCIHBIIALIEr0 CTYACHTa, OCYIIECTBICHHUE

WHIVWBUAYAJIBHOTO TOAXOJ M IOCTPOCHUE B COOTBETCTBUHM C 3THUM ONTHMAIBHOU

CUCTEMBI 00yUYEHUSI.

1.3. [l1anupyeMbie pe3viabTAThI OCBOCHHUS VIEOHOI0 MpeaIMeTa

*JINYHOCTHBIX!

JIMYHOCTHBIE pPe3VibTaThl B c(hepe OTHOMIEHHWH O0VYArIMXCsI K cebe, K

CBOCMY 310POBBIO, K ITIO3HAHHUIO ce0s:

—  OpueHTanus OOydYaromuxcsi Ha JOCTHIXKEHHWE JIMYHOTO CYACThA,
peanuzanuio MO3UTUBHBIX  KU3HEHHBIX MEePCIIEKTUB, WHUIIMATUBHOCTb,
KPEaTUBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K JIMYHOCTHOMY CaMOOIpPEIEIEHUIO,
CIIOCOOHOCTh CTaBUTH 1LI€JIU U CTPOUTH KU3HEHHBIC TIJIaHbI,

—  TOTOBHOCTh U CIOCOOHOCTh OOecneyuTh ce0e¢ U CBOUM OJIM3KUM
JOCTOMHYIO JKH3Hb B IPOLIECCE CAMOCTOSITEIBHOW, TBOPYECKOM M OTBETCTBEHHOMU

JACATCIBHOCTH,
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—  TOTOBHOCTh U CHOCOOHOCTH OOYYaIOUMXCS K OTCTAMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BbIpabATHIBATH
COOCTBEHHYIO TO3UIIHIO MO OTHOIICHUIO K OOIIECTBEHHO-TIOJIUTUYECKAM COOBITHUSIM
MPOIIIOrO M HACTOSIIIEr0 Ha OCHOBE OCO3HAHUS M OCMBICICHHUS] HCTOPUHU, JYXOBHBIX
LIECHHOCTEN U JOCTMIKCHUM HAIIIEH CTPAaHBbI;

—  TOTOBHOCTh M CHOCOOHOCTh OOy4YalolmUXCd K CAMOPa3BUTHIO U
CaMOBOCIIMTaHUIO B COOTBETCTBUU C OOIICUETOBEYECKUMHU IIEHHOCTSIMU U HJIeallaMu
TPAKIAHCKOTO O0IIecTBa, MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUH,
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

—  TPUHATHE W peanu3alusi [eHHOCTEH 3/I0pOBOro M 0e30IacHoro odpasa
JKW3HU, OEpEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY U TICUXOJOTUYECKOMY 37I0POBBIO;

—  HEOpUATHUE BPEAHBIX NPUBBIYCK: KypeHUs, YMNOTPEOJEHUS aJKOToJs,
HapKOTUKOB.

JInaHOCTHBIE pe3yNbTaThl B chepe OTHOIIEeHU o0yuatomuxcs kK Poccun kak
Ponune (OteuecTBy):

—  poccuiickasi WIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHUIO POCCHUUCKOMN
UJEHTUYHOCTU B MOJIMKYJIBTYPHOM COLIMYME, YyBCTBO MPUYACTHOCTU K HMCTOPUKO-
KYyJbTYpHOI OOILHOCTH POCCHICKOTO Hapoaa M cyabbe Poccum, mnaTpuoTusM,
TOTOBHOCTB K CITy>)K€HUI0 OTEUYECTBY, €r0 3aIlUTE;

—  YB@XEHHUE K CBOEMY HapOAy, YyBCTBO OTBETCTBEHHOCTH Iepen PoauHou,
TrOpJIOCTH 3a CBOM Kpai, CBOK PoninHy, mpoiuioe n HacTosIee MHOTOHAIMOHAIIBHOTO
Hapoja Poccun, yBaskeHne K rocy1apCTBEHHBIM CUMBOJIaMm (rep0, dbiar, TuMH);

—  (opMupoBaHuE YBaXXEHHUS K PYCCKOMY S3BIKY KaK TOCYAapCTBEHHOMY
a3bIKy Poccuiickoit @enepanuu, sIBIAOMIEMYCS OCHOBOM POCCUMCKON MIEHTUYHOCTH
Y TJIABHBIM (DaKTOPOM HAIIMOHAIBHOTO CAaMOOIPEACIICHUS;

—  BOCHHUTAaHUE YB@XKEHUS K KYJbTypE, S3bIKaM, TPAJAUIUSAM M OObIYasM
HapOJ0B, poxuBarmux B Poccuiickonn @enepanuu.

JIMYHOCTHBIC PpPE3YIbTATHl B Cd)€D€ OTHOILICHUH 06an}0mnxc51 K 3aKOHY,

ToCyJapCTBY M K I'PAXKAAHCKOMY O6I].I€CTBVI
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—  TPaXJaHCTBEHHOCTb, rpa)KJaHCKast MO3UIIHUSI AKTUBHOTO U
OTBETCTBECHHOT'O Yj€Ha  POCCHUICKOTO 00I1IeCTBa, OCO3HAIOIIETO CBOH
KOHCTUTYIIMOHHBIE TIpaBa W OOSI3aHHOCTH, YBAXAOIIETO 3aKOH M IPaBOIOPSIOK,
OCO3HAHHO TPHUHUMAIOIIETO TPAJAUIIMOHHBIC HAIMOHAJIBbHBICE U OOIIEYEITOBEYCCKUE
T'YMaHUCTUYECKHE M JEMOKPAaTUYECKUE I[EHHOCTH, TOTOBOIO K YYacTHIO B
0OIIIECTBEHHOM KU3HU,

—  MpU3HAHHUE HEOTUYKJAEMOCTH OCHOBHBIX IIpaB M CBOOOJ YEJIOBEKA,
KOTOpBIC TPHUHAIJIEKAT KAXKIOMY OT POXKIACHHS, TOTOBHOCTh K OCYIIECTBICHHIO
COOCTBEHHBIX IIpaB M CcBOOOJ 0e3 HapylIeHUs MpaB W CBOOOJ JPYrHX JIHII,
TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC IMpaBa M CBOOOJBI UeIOBEKAa M TpakJIaHWHA
COTJIACHO OOIIENPU3HAHHBIM MPUHIMIIAM U HOPMaM MEXIyHapOJHOIro IMpaBa U B
cooTBeTcTBUM ¢ KoHCcTUTylMel Poccuiickoin denepanyu, npaBoBasi v MOJUTHYECKAS
TPaMOTHOCTB;

—  MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH M OOIICCTBEHHOW IPAaKTUKH, OCHOBAHHOE Ha JHAlore KYyJIbTyp, a TakkKe
pa3uuHbIX (opM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOErO0 MecTa B
MOJIUKYJIbTYPHOM MUPE;

—  HAHTEPUOPpU3AIHUS LIEHHOCTEU JEMOKPATHUU U COLUAIIBHOW COJIMIAPHOCTH,
TOTOBHOCTh K JJOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHUM B TPYNIE WM COUMATBLHON
OpraHU3aI1Y;

—  TOTOBHOCTb OOYYarONIUXCSl K KOHCTPYKTUBHOMY YYacTUIO B MPUHSATUU
pEIIeHNH, 3aTParuBarouX WX IIpaBa U HHTEPECHI, B TOM YHCJIC B Pa3IMYHBIX (hopMax
OOIIIECTBEHHON CaMOOPTaHM3AIlMU, CAMOYIPaBJICHHUS, OOIIECTBEHHO 3HAYMMOU
JIEeATEIILHOCTH;

—  TPUBEPKEHHOCTb HJESIM HWHTEpPHAI[MOHATIM3MA, JAPYKObI, paBEHCTBA,
B3aUMONOMOIIM  HAPOJIOB;  BOCIHUTAHHE  YBAXKUTEIBHOIO  OTHOIIEHUS K
HaIIMOHAJIBHOMY JIOCTOMHCTBY JIFOJIeH, UX YyBCTBaM, PEJIUTHO3HBIM YOCKICHUSIM;

—  TOTOBHOCTh OOYYarOIIMXCS MPOTHBOCTOATH HJICOJIOTHH DKCTPEMHU3MA,

HallMOHaJIu3Ma, KCCHO¢)06I/II/I; KOppynuuu, AJUCKpUMHHALMK 110 COLHAJIbHBIM,
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PCIUTHUO3HBIM, PACOBbBIM, HAIHWOHAJBLHBIM IIPpU3HAKaAM W JPYI'MM HCTaTUBHBIM
COIUAaJIbHBIM SABJICHUSIM.

JINYHOCTHBIE pe3yiabTaTbl B cdepe OTHOMIEHUH OOVYAIOIIUXCI C

OKPYXAromnuMu JIOAbMH.

—  HpaBCTBEHHOE CO3HAaHWE U TOBEJACHHWE HAa OCHOBE YCBOCHHUSA
OOIIIEUEIOBEYECKUX I[EHHOCTEH, TOJIEPAHTHOTO CO3HAHWSA M TOBEACHUS B
HOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH IUAJIOT C JIPYTHMHU
JIOABMH, JOCTHUTaTh B HEM B3aUMONOHHMMAHHUSA, HAaxXOQuUTh OOLIME IENd U
COTPYIHHUYATH JJI UX TOCTHKEHUS;

—  NPUHATUE TYMAHUCTHYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAKUTEIIBHOE U
noOpoXeNnaTelbHOEe  OTHOIIEHHE K  JPYyroMy  4YelOBEKYy, €ro MHEHHIO,
MHUPOBO33pPEHUIO;

—  cmocOOHOCTh K CONEPEKUBAHUIO U (POPMUPOBAHWE TMO3UTHUBHOTO
OTHOIIICHUS K JIIOJSM, B TOM YHCIE K JIUI[AM C OTPAHMYEHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSl U MHBAIKUJAM; OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K
buznyecKOMy M TCHUXOJOTHYECKOMY 3I0pPOBBIO JAPYTHX JIFOJEH, YMEHHE OKa3bIBaTh
HEPBYIO MOMOIIIb;

—  (opMupoBaHUE BbIpaXXKEHHOW B MOBEACHUU HPABCTBEHHOW MO3UIUH, B
TOM YHCJI€ CHOCOOHOCTH K CO3HATEIbHOMY BBIOOPY A00pa, HPABCTBEHHOTO CO3HAHMS
U TIOBEJICHUSI HA OCHOBE YCBOCHMSI OOIIEYEIOBEYECKUX LIEHHOCTEH W HPABCTBEHHBIX
YyBCTB (U4€CTH, JI0JITa, CIIPABEIJIUBOCTH, MIJIOCEPUS U JIPYKEITIO0US);

—  pa3BUTHE KOMIIETEHIUI COTPYJHMYECTBA CO CBEPCTHUKAMHU, IETHMHU
MJIQJIIIETO BO3pacTa, B3pOCIBIMU B 00pa3oBaTEIbHOM, OOIIECTBEHHO IMOJIE3HOM,
y4e0HO-UCCIIEeIOBATEILCKOM, MPOSKTHON U IPYTUX BHUIAX JIEATEIHHOCTH.

JIMYHOCTHBIE PE3VJIBTAThI B C daep c OTHOILICHUI O6V‘-IaIOIHI/IXC$I K

OKPYXAIIieMy MUpPY, YKUBOM IIpUpoac, XV)IO)K@CTBGHHOI\/'I KYJIBTYPC.

—  MHPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayKH, 3HAYMMOCTHM HAyKH, TOTOBHOCTb K HAyYHO-TEXHHYECKOMY TBOPYECTRBY,

BJIaJCHUC ,ZIOCTOBGpHOﬁ I/IH(i)OpMaIII/ICﬁ 0 ICPCAOBLIX AJOCTHIKCHHUAX W OTKPBITHAX
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MHUPOBOM M OTEYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSX 00
YCTPOMCTBE MUpa B OOIIECTRA,;

—  TOTOBHOCTh M CHOCOOHOCTH K OO0Opa3oBaHUIO, B TOM 4YHCIIEC
caM000pa3oBaHWIO, HAa TPOTSHKCHUHM BCEH JKU3HU; CO3HATEIHHOE OTHOIICHHE K
HENPEePBIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHONH MpodecCHOHANBHON U
OOIIIECTBEHHOMH JIEATENHLHOCTH;

—  JKOJIOTHYECKas KyJbTypa, OEpeKHOE OTHOIICHHS K POTHOU 3eMIe,
NpUpOAHBIM OoraTtcTBaM Poccum u  Mupa; MOHUMAHHWE BIUSHUS COIHAIBHO-
HPKOHOMHYECKUX IMPOIIECCOB HA COCTOSHUE TMPUPOJHON U COIMAIBHOW CpEbl,
OTBETCTBEHHOCTH 332 COCTOSTHUE MIPUPOHBIX PECYPCOB; YMEHHUS U HABBIKUA PA3yMHOTO
MIPUPOOTIOIH30BAHNS, HETEPIIMMOE OTHOIIECHUWE K JCUCTBHUSAM, MPUHOCSIIUM BpPEI
AKOJIOTUH; TPUOOPETEHHE OIbITa KOJIOTO-HATIPABICHHOU JESTEIbHOCTH;

—  DCTETHUYECKOEC OTHOIICHUS K MHPY, TOTOBHOCTh K JCTETHYCCKOMY

00yCTpOICTBY COOCTBEHHOTO ObITA.

JIMYHOCTHBIE PE3VJIBTAThI B cd)epe OTHOIICHUH 06an101u1/1xc;1 K CEMBC H

POOUTEIISIM, B TOM YUCJIE MOJITOTOBKA K CEMEMHOM YKU3HU:

—  OTBETCTBEHHOE OTHOIIEHHE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSATHS [IEHHOCTEN CEMENHOM KU3HH;

—  TIOJIOKHUTENBbHBIA  00pa3  cemMbH, pOAUTENbCTBA  (OTIIOBCTBA U
MaTEepPUHCTBA), HHTCPUOPHU3AIUS TPAAUIIMOHHBIX CEMEHHBIX IICHHOCTEH.

JIMYHOCTHBIE PEC3VJbTATELI B C(bepe OTHOILIICHUA 06yqa}0mnxc>1 K Tpyay, B

cd)epe COIIMAJIbHO-DPKOHOMMYECKHUX OTHOILICHUN:

—  yBaxeHUe KO BceM (opmaM COOCTBEHHOCTH, TOTOBHOCTb K 3allUTe
CBO€l COOCTBEHHOCTH,

—  OCO3HaHHBIM BbBIOOp Oyayuieil mnpodeccuu Kak MOyTh U CHOCO0
peanu3annu cOOCTBEHHBIX )KM3HEHHBIX IJIAHOB,;

—  TOTOBHOCTh  OOydYamIMXCA K  TPYIOBOH  mpodeccCuoHaTbHOU
NESTEIBHOCTH KaK K BO3MOYKHOCTH y4YaCTUSl B PEIICHUU JIMYHBIX, OOLIECTBEHHBIX,

TOCYJapCTBEHHBIX, OOIEHAITMOHAIBHBIX MPOOIIEM;
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—  MOTpeOHOCTh TPYAUTHCS, yBAXKEHUE K TPYAY U JIOJIAM TPyIa, TPYIOBBIM
JOCTIKEHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K
pa3HbBIM BHUJIaM TPYA0BOM JIEeATEIHHOCTH;

—  TOTOBHOCTHb K CaMOOOCITY)XKMBaHHUIO, BKIIIOYast OOy4YEeHHE U BBIOJIHEHHE
JIOMAIIHUX 00S3aHHOCTEH.

JInuHOCTHBIE pe3ynbTaThl B cdepe (PU3NIECKOro, TCHUXOJIOTUYECKOTO,
COIIMAJIEHOTO U aKaJIEeMUYECKOTO 0J1aronorydusi 00y4Jaromuxcs:

— dbuznueckoe, AMOLMOHAIBHO-TICUX0JIOTUYECKOE, COLIMAJIBHOE
Onaromnosryuyrne oOy4aroIuXcsl B KU3HU 00pa30BaTeIbHON OpraHM3alliy, OILyIIEHUE
JNETbMH  O€30MAaCHOCTM M  ICHUXOJIOTMYECKOro KoMopTta, HH(POpMALMOHHON

0€30MacHOCTH.
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*METANIPECIAMETHDBIX

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbI IPEICTABICHBI TPEMS FPYyIIaMu

YHUBEpCAIbHBIX YueOHbIX AeiicTBul (YVY /).

PerynsaTtuBHBIE YHUBEpCATbHBIC YUeOHBIC
JIEHCTBUSA
BhINyCKHMK HAYYUTCS:

[To3HaBartenbHBIC YHUBEPCAIbHBIC YUCOHBIC
NEUCTBUS
BbInyCKHMK HAYYHTCH:

KoMMyHUKaTHBHBIC YHUBEPCATbHBIC
y4eOHbIE TEUCTBUS
BbINyCKHUK HAYYHTCS:

— CaMOCTOATENIbHO  ONPEIEIATh
1IeJIH, 33]]aBaTh MapaMeTpbl U KPUTEPUH, TI0
KOTOPBIM MOKHO ONpPENENuTh, YTO LEJh
JIOCTUTHYTA;

— OILICHUBATH BO3MOYKHBIC
MOCJEACTBUSL  JIOCTUKEHUSI TOCTaBJICHHOM
eI B JACSATEIbHOCTH, COOCTBEHHOMN >KU3HU
u KU3HU OKPYX AKX JIOJIEH,
OCHOBBIBASICh Ha COOOP@XEHHUSX OTUKU U
MOpaIH;
dbopmynrpoBaTh

COOCTBEHHBIC 3aJlaud B 00pa30BaTEJILHOM

— CTaBHUTDb u

JESITEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

— OLICHUBATh PECYpPChl, B TOM
YuClIe BpPEMsS W JPyrue HeMaTepualbHbIC
pecypchbl, HEOOXOAMMBIC I JOCTHKEHUS
MMOCTaBJICHHOM 11€JIH;

— BBIOMpaTh MYyTh JOCTHKEHUS
L[EJIH, UIAHUPOBATH PELIEHUE OCTABIEHHBIX
3aja4,

ONITUMU3UPYSA  MATCpUAJIBHBIC H

— UCKATh U HaXOJIUTh
000011IeHHbIE CMOCOOBI pElIeHUs 3ajaad, B
TOM 4HCII€, OCYLIECTBIIATh Pa3BEPHYTHIN
UH(OPMAITMOHHBIN MMOUCK M CTAaBUTh HA €r0
OCHOBE HOBBIE (yueOHble 151
MO3HABATEbHbIC) 33/1a4u;

— KPUTUYCCKA  OICHWBATh |
UHTEPIPETUPOBATh MH(POPMAIIMIO C Pa3HBIX
MO3UIIMKA, pacro3HaBaTh U (PUKCUPOBATH
IPOTHUBOPEHHSI B nH()OPMAITMOHHBIX
MCTOYHUKAX;

— UCIIOJIb30BaTh pa3InYHbIe
MOJIEJIbHO-CXEMAaTUYECKHe CpeACcTBa IS

MPEJCTABICHUS] CYIIECTBEHHBIX CBS3EH W

OTHOLIECHHWM, a TakXe IPOTUBOPEUUH,
BBISIBJICHHBIX B UH(GOPMALIMOHHBIX
VCTOYHUKAX;

— HaXOJUTh u [IPUBOJUTH

KPpUTHYCCKHUEC AapPryMCHTbBl B OTHOIICHWHA

JNIEUCTBUU U CYXKJIEHUU APYTOro; CIOKOMHO U

— OCYLIECTBIISTh b1 () (V3% )
KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK
" Cco B3pOCIIBIMU (kak  BHYTpH

0o0pa3oBaTeIbHON OpraHM3alliM, TaK U 3a e
npejenamu),
JICJIOBOM

noadupaTh MapTHEPOB s

KOMMYHHUKAIIUN ncxoas nus3

COOOpakeHH I pPEe3yAbTAaTUBHOCTH
B3aUMOJCHCTBHS, a HE JIMUHBIX CUMIIATHH;
— npu OCYIIECTBIICHUHU

rpyNIIOBOM paboTHI OBITH Kak
PYKOBOJUTENIEM, TaK M YICHOM KOMAaHIbI B
pa3HBIX pPOJAX (TEHepaTop WJICH, KPHTHK,
UCIIOJIHUTEIb, BBICTYIAIOIINAN, JKCIEPT U
T.1.);

- KOOPAWMHUPOBATL W BBIIOJHATD

paboty B YCIIOBHSIX peaNBLHOTO,
BUPTYJIBHOTO u KOMOMHHUPOBAHHOT'O
B3aUMOJICHCTBUS,

— Pa3BEPHYTO, JIOTUYHO U TOYHO

ni3jiaratb CBOIO TOYKY 3pCHUA C




HEMATEPHUAIIbHBIE 3aTPaThI;

— OpPraHU30BBIBATh d(PPEKTUBHBIMN
pecypceoB, TUTS

JOCTHKEHHUSI IOCTABJICHHOM LIENH;

IIOUCK HEOOXOIUMBIX

— COIIOCTAaBJIATDH HOJIyIIeHHl)Iﬁ
pe3yiibTaT HOCATCIIBHOCTU C MOCTaBJICHHOMN
3apaHCC LCIbIO.

pasyMHO  OTHOCUTBCS K

3aMEUaHMWsIM B OTHOIICHUHM COOCTBEHHOTO

KPUTUYICCKUM

CYXJICHHUS, pacCMaTpuUBaTh MX KaK pecypc
COOCTBEHHOT'O Pa3BUTHS;

— BBIXOJUTh 32 PaMKH y4eOHOTO
mpeaMeTa u OCYIIECTBIIATh
IIeJICHANIPABIICHHBIM TIOMCK BO3MOXKHOCTEH
TUISt
CIIOCO0OB JICHCTBUS;

— BBICTPAaNBaTb MHAWNBUAYAJIBHYIO

IIUPOKOTO TEpPEeHOCca CpPEACTB |

00pa3oBaTeNbHYI0 TPACKTOPUIO, YUUTHIBAS
OTPAaHUYEHHUS]  CO  CTOPOHBI  JIPYTHX
YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHHS;

— MEHSTh U YAEPKUBATh Pa3HbIC
MO3UIIMH B TTO3HABATEILHOU JIESITEIbHOCTH.

HUCIIOJIB30BaHHUCM aJACKBATHBIX (YCTHBIX u
HI/ICBMGHHBIX) SI3BIKOBBIX CPCICTB,

— pacro3HaBaTh
KOH(IMKTOTCHHBIE CUTYaIluu U
npeaoTBpanmarth  KOHGIUKTBI 10 WX

aKTUBHOM (ha3bl, BBICTpAUBATH JICJIOBYIO U
00pa3oBaTeNbHYI0 KOMMYHHKAIIMIO, U30erast
JUYHOCTHBIX OIEHOYHBIX CYXKICHUM.

*NIpEAMETHBIX:

TpeOOBaHHUsI K MPeMETHBIM pe3yibTaTaM 0CBOeHHs 6a30Boro kypca « XMMU Ay

OOJIKHBI OTPpaXKaTh:

€CTECTBCHHBIMU HAYKaMH;
3. packpbIBaTh
A.M.bytneposa;

Ha [OpuMepax MOJIOKECHUS

1. packpsIBaTh Ha pUMEpPax POJIb XUMUU B (DOPMUPOBAHUHN COBPEMEHHON HAy4YHOU
KapTUHBI MUPA U B PAKTUYECKOU JESITEIBHOCTH YEIIOBEKA;
2. JIEMOHCTPHPOBATh Ha TMpPUMEpPaxX B3aUMOCBS3b MEXKIY XHUMHEH H JPYyTUMHU

TCOPHUU XHUMHYCCKOI0 CTPOCHHUA

4, noHumath ¢uzmdeckuit cmbich Ilepumonnueckoro 3akona .M. MenaeneeBa u Ha

€ro OCHOBE OOBICHSATH 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB U O6p&30BaHHBIX

1. wutocTpupoBaTh Ha  NpUMEpax

CTaHOBJICHUE u SBOJTIOIHIO
OpPraHUYeCKON XWMHM KaK HAayKd Ha
Pa3JIMUHBIX HMCTOPUUECKUX JTamax ee
pa3BUTHS,

2. WCHOJb30BaTh

MCTOJZblI HAYYHOTI'O

IMO3HAHM: IIPH BBIIIOJHCHUHU ITPOCKTOB U

y‘-IC6HO'I/ICCJ'IeI[OBaTCJ'IBCKI/IX 3agady IIo
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MMM BEIIECTB OT AJIEKTPOHHOTO CTPOCHUSI aTOMOB;

5. OOBSACHATH MPUYMHBEI MHOTOOOpAa3Ws BEIIECTB HAa OCHOBE OOIIMX MPEACTABICHUI
00 MX COCTaBe U CTPOCHUH;

6. TpUMEHATh IpaBWJIa CHUCTEMAaTHYECKOM MEXIyHApOJHOW HOMEHKJIATYPhl Kak
CpEACTBa pa3InUeHUs ¥ UIACHTU(UKAIIUHA BEIIECTB 110 UX COCTaBY U CTPOCHHIO;

/.  COCTaBIIATH MOJICKYJISIPHBIC U CTPYKTYPHBIE (hOPMYJIbl OPTAaHMYECKUX BEIIECTB KaK
HocuTeNel nH(pOpMaIli O CTPOCHHUH BEIECTBa, €r0 CBOMCTBAX M MPHHAIC)KHOCTH K
OTPE/ICIICHHOMY KJIACCY COETMHECHU;

8. XapakTepu3oBaTh OpPraHWYECKHE BEIIECTBA IO COCTaBYy, CTPOSCHUIO M CBOWCTBAM,
YCTaHABJIMBATh MPUUYMHHO-CJICACTBEHHBIC CBSI3U MEXIY JaHHBIMU XapaKTePUCTUKAMU
BCIIICCTBA;

9. 1npUBOAUTH TPUMEPHl XHMHYECKUX PEAKIIUHA, PACKPBHIBAIOIIMX XapaKTEepPHbIS
CBOMCTBA TUMHUYHBIX MPEICTABUTEIIEH KJIACCOB OPraHMYECKMX BEIIECTB C IIEJIbI0 MX
HUJIeHTU(PUKATUN U 00BSICHEHUS 00J1aCTH IPUMEHCHHS;

10. mporHO3MPOBATH BO3MOXHOCTH IMPOTCKAHUS XUMHUYECKUX PEaKIMi Ha OCHOBE
3HAHUM O THUIAX XUMHUYECKOW CBSI3M B MOJIEKYJIAX PEArecHTOB M MX PEAKIMOHHOMN
CITOCOOHOCTH;

11. wucnonb30BaTh 3HAHUS O COCTABE, CTPOCHUHM M XMMHYECKHX CBOMCTBAxX BEIIECTB
JU1s1 0€30IIaCHOT0 MPUMEHEHHUS B IPAKTHUECKOM ICATEILHOCTH;

12. npuBOAUTH TPUMEPHI MPAKTUYECKOTO HUCIOJIB30BAHUS TMPOIYKTOB MEPEpadOTKH
HepTM W TPUPOMHOTO Ta3za, BBICOKOMOJICKYJISIPHBIX COCAUHEHUH (MOJIMATUIICHA,
CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

13. mpoBOAUTH OMNBITHI MO PACIO3HABAHMIO OPTaHMYECKHUX BEIIECTB: TJIMIIEPUHA,
YKCYCHOM KHCJIOTBI, HEMPEACIBbHBIX KUPOB, TJIFOKO3bI, KpaxMajia, 0€JIKOB — B COCTaBe
MUIIEBbIX TPOJAYKTOB U KOCMETUUYECKUX CPEJICTB;

14. BnameTrp mpaBWIaMM M TpueMaMu Oe30macHOM paboThl C XUMHUYECKUMHU

U3YYCHUIO CBOICTB, CrIoco00B

MOy YCHUS u pacro3HaBaHUS
OpTaHUYECKUX BEIIECTB;

3. OOBSACHATH TPUPOIY U  CIIOCOOBI
oOpa3oBaHUsI
KOBAJICHTHOM (ITOJISIPHOM, HETOJISIPHOH),

WOHHOM, METAJUIMYECKOU, BOJIOPOTHOMN —

XUMHYECKOU CBJ3HU:

C UEJIbI OMNPEIACICHUS XUMHYECKOU
aKTUBHOCTH BEIIECTB;
4. yCTaHABIMBATH T€HETUYECKYIO CBS3b

MEXKITY KJIacCaMH OPraHUYECKUX
BEIIECTB ISt 000CHOBaHUA
NPUHIUITAAUTEHOU BO3MOXHOCTH

MIOJIyYEHHUS] OPTaHUYECKHUX COEIMHEHHU
3aIaHHOTO COCTaBa U CTPOEHUS;

5. yCTaHaBJIMBATh B3aUMOCBS3U MEKIY
dbakTamMu W Teopued, NPUYUHOU U
CJIEICTBHEM TIPU aHaIM3€ MPOOJIEMHBIX
CUTyaluu u 000CHOBaHUU
IIPUHUMAEMBIX PEIICHH Ha OCHOBE

XUMHUYECKUX 3HAHUU.
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BEIIECTBaMH U JaO0OpaTOPHBIM 000PYI0BaHHEM;

15. ycraHaBnuBaTh 3aBUCHUMOCTHh CKOPOCTH XHMHUYECKOM pEAKIMH W CMEIICHUS
XUMHUYECKOTO PABHOBECHS OT pa3IUYHBIX (PAKTOPOB C IIENBIO  OMpEeeICHHUS
ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS XUMUYECKUX MTPOLIECCOB;

16. npuBOIUTH MPUMEPHI THAPOIN3A COJIEH B TOBCEAHEBHOM KU3HU YEIOBEKA,

17. mpuBOIUTH NpPUMEpPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkUUi B HPHUPOIE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEACSITEIbHOCTH OPraHU3MOB;

18. TpUBOIUTH MIPUMEPHI XUMUYECKUX PEAKIIUN, PACKPHIBAIOIINX OOIINEe XUMUIECKHUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIIOB U HEMETAJLIOB;

19. mpoBoaMTH pacueThl HA HAXOXKIECHUE MOJEKYJSIPHON (OpPMYIIBI YTIAEBOAOPOAA IO
OPOAYKTaM CrOpaHusi U IO €ro OTHOCUTENIbHOM IUIOTHOCTH ¥ MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXO/SIIUX B €M0 COCTAB;

20. BmajmeTh TMpaBWIaMu O€30MacHOro oOpamieHuss C C€AKUMH, TOPIOYUMH |
TOKCUYHBIMH BEIIECTBAMHU, CPEJCTBAMH ObITOBOI XUMUHU;

21. ocymiecTBIATH  MOUCK  XUMHYECKOW  WHGOpMalnuMd MO  Ha3BaHUsM,
uaeHTu(pUKaTOpam, CTPYKTYpHBIM (OpMyJiaM BEIIECTB;

22. KpUTHUYECKH OIEHWBATh W UWHTEPIPETHPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
colepKallylocsi B  COOOIIEHUSX CPEACTB MaccoBOM HH(OpManuu, pecypcax
WNuTepHeTa, HAyYHO-TIOMYJSIPHBIX CTAThIX C TOYKH 3pPEHUS E€CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IEJAX BBISBICHUS OIIUOOYHBIX CYXIEHUH u (HOPMUPOBAHUS
COOCTBEHHOM ITO3UIINH;

23. NpeaCcTaBisATh MyTH pelIeHUs TI00albHBIX MpoOJeM, CTOAIMX Nepen
YeIIOBEYECTBOM: DKOJIOTHYECKHX, JHEPTeTHUECKUX, CHIPHEBBIX, M pPOJb XHUMHUU B
PELIeHUH 3TUX TIPOOIIEM.




BocnurareabHbIe:

JInuHOCTHBIE pPe3yabTaThI
peaju3aniu NPporpaMMbl BOCITUTAHUSA
(Oeckpunmopbwt)

Koa AHYHOCTHBIX
pe3yJibTaToB
peajiu3anuu
NMPOrpamMmblI
BOCIIMTAHUSA

OcosHaromuii ce0s rpakIaHUHOM U 3aIllIUTHUKOM BEJTMKON
CTpaHblI.

JIP 1

[IposBIAIONIMI AKTUBHYIO TPAXKAAHCKYIO ITO3HUIIUIO,
JEMOHCTPUPYIOIINN PUBEPKEHHOCTh IPUHIIUAIIAM YECTHOCTH,
IIOPAZOYHOCTH, OTKPBITOCTH, IKOHOMUYECKH aKTUBHBIN U
Y4aCTBYIOILMM B CTYyIEHYECKOM U TEPPUTOPUAIBHOM
CaMOYIIPAaBJICHUHU, B TOM YHUCJIE HA YCIOBUAX
J0OPOBOJBLYECTBA, MPOAYKTUBHO B3aMMOICHUCTBYIOIMINMN U
YYACTBYIOIIMH B I€ATEIHOCTH OOUIECTBEHHBIX OpTraHU3aIUi.

JIP 2

Co0roaroniuii HopMbl MPABOIOPSIKA, CICTYIOMIUNA HieaiaMm
rpa)1aHCKOro o0lIecTBa, ooecrneyeHus: 0e30NacHOCTH, IPaB U
cB000J Tpaxaad Poccun. JlosyibHBIN K yCTAaHOBKAM U
MIPOSIBJIICHUSIM TIpe/ICTaBUTENEH CyOKYIbTYp, OTIIMYAIONIUN UX
OT I'PYIII C IECTPYKTUBHBIM U ICBUAHTHBIM [IOBEICHUEM.
JIeMOHCTpHpYIOIINK HENPUITHE U TTPEAYTIPEIKTAFOITUI
COLIMAJIbHO OMACHOE MOBEAEHUE OKPYKAOIIHX.

JIP 3

[IposBiIArOIIMI U AEMOHCTPUPYIOLIUN YBAXKEHHUE K JTHOIIM
TpyZJa, OCO3HAIOMIUNA IEHHOCTh COOCTBEHHOTO TPY/Ia.
Crpemsiuiics K OpMUPOBAHUIO B CETEBOU Cpesie INYHOCTHO
U IPO(hEeCCHOHATEHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO
CIEen.

JIP 4

JleMOHCTpUpY IO IPUBEPKEHHOCTD K POJHOM KYJIBTYPE,
HUCTOPUYECKOM MaMsITH HAa OCHOBE JI00OBU K PosnHe, poaHOMY
HapoOay, MaJIOM POJAUHE, MPUHATUIO TPAAULIMOHHBIX LIEHHOCTEN
MHOTOHAIIMOHAJILHOTO Hapoaa Poccun.

JIP S

[IposBisrOIMN YBAXKEHUE K JTIOISIM CTAPIIETO IMOKOJIEHUS U
TOTOBHOCTH K YYACTHUIO B COI[MAIIBHOM MOJJICPIKKE U
BOJIOHTEPCKUX JIBUKECHHUSX.

JIP 6

Oco3Haromui NPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaKaroUi COOCTBEHHYIO U YY>KYI0 YHUKAJIbHOCTD B
pa3IMyYHBIX CUTYyalUsIX, BO BceX (popmax U BUAAX
NEATEIIBHOCTH.

JIP 7

[TposiBisiroMiA ¥ JEMOHCTPUPYIOIINN YBAXKECHUE K

JIP 8
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IIPEACTABUTEISIM PA3JIUYHBIX 3THOKYJIBTYPHBIX, COL{UAJIBbHBIX,
KOH(ECCHOHATBHBIX U UHBIX Tpynn. ConmpryacTHBIN K
COXPAHEHMUIO, ITPEYMHOKEHHUIO U TPAHCIISLUN KYJIbTYPHBIX
TpagULUNA U LIEHHOCTEN MHOIOHAIMOHAILHOTO POCCUICKOTO
roCy1apCcTBa.

CoOmroaronuii ¥ mponaraIupyouui npaBusia 310pOBOro u
0e30omacHOro o0pasa >KM3HHU, CIOPTA; MPEAYTPEKIAFOIIHMA
100 MPEO0NIEBAIOLINI 3aBUCUMOCTH OT aJIKOroJis, Tabaka,
NICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTp U T.A. CoOXpaHsSIomui
MICUXOJIOTHYECKYIO YCTOMYUBOCTh B CUTYaTUBHO CIIOKHBIX HIIN
CTPEMUTENBHO MEHSIOIIMXCS CUTYaLUAX.

JIP 9

3a00TAIUiics 0 3alIUTe OKPYKAIOUIEH Cpe/ibl, COOCTBEHHOU U
qy>K0i1 6€3 OIMaCHOCTH, B TOM YHUCJIe [UGPOBOH.

JIP 10

[IposBnsironMi YBAXKEHUE K 3CTETUYECKUM LICHHOCTSIM,
o0Jaaroil OCHOBaMHU 3CTETUYECKOM KYJIBTYPBI.

JIP 11

[IpyHUMarOMKM CEMEWHBIE LIEHHOCTH, TOTOBBIM K CO3IaHUIO
CEMbU M BOCIIUTAHUIO JIETEN; IEMOHCTPUPYIOIIUN HEIPUATHE
HACUJIAS B CEMbE, YXO0J1a OT POJIUTEILCKON OTBETCTBEHHOCTH,
OTKa3a OT OTHOIIIEHU CO CBOMMH JIEThbMHU U UX (DMHAHCOBOTO
CoAEp>KaHUs.

JIP 12

JInyHOCTHBIE pe3yNnbTaThl peAU3aLNN POTPAMMBI
BOCIIUTaHUs, ONPEICTICHHbIE OTPACIEBBIMU TPEOOBAHUSIMU K
JIEJIOBBIM KaueCcTBaM JIMYHOCTH

Brimonsstronuii npodeccruoHanbHbie HABBIKH B chepe
00CITyKUBaHUS

JIP 13

JInyHOCTHBIE pE3yNbTATHI
peanu3auy TporpaMMbl BOCTIMTaAHUS, ONIPEACIICHHBIE
KJIFOUEBBIMU Pa0b0TOAATENIMU

JleMoHCTpUpYIOITUI TPYAOBBIC U TIPO(ecCHOHaTbHBIC
byHkmu B chepe 00cIyKuBaHUS

JIP 14

IIpu u3yyeHun Kypca XuMuM HeO0X0AMMO MCII0JIb30BATH CJAeAYIOIIHe

MeTO/Ibl 00yUYeHMSI:

1. OOBACHUTETHLHO-WLTIOCTPATUBHBIN (JIEKIUS C BU3YaJIbHBIM COMPOBOXKICHHUEM,

paboTa ¢ TMuTepaTypou u T.1.);

2. PenpoayKTUBHBIH (CTYACHTHI MOJIYYaOT 3HaHUSI B TOTOBOM BHJIE);

3. IIporpaMMHUpOBaHHBI WM YACTUYHO-TIOUCKOBBIM (YIpaBlIEHHUE U KOHTPOJIb

MO3HABATENILHOM JIESITEIbHOCTBIO 10 CXeMe, 00pasILy).
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Ji1s noBbIeHus 3¢ PeKTUBHOCTH 3aHATHSA MCIIOJIB3YIOTCH CleAyolHe
cpeacTBa o0y4eHMst:

1. YueOHasi, cnpaBodHas IuTeparypa, pabora ¢ KOTOpOil MO3BOJISIET PA3BUBATH PEUb,
JIOTUKY, yMeHHE 000011aTh U CUCTEMATU3UPOBATH HH(OPMAIIHIO;
3. Cxembl, TaOIUIIBI U TPapUKH, KOHIIEHTPUPYIOIKE U 00001IaoIe nHOOpMaIIHIo,
OTIOPHBIE KOHCTIEKTHI, AKTUBU3UPYIOIINE TaMSITh;
4. PaznaTouHblit MaTepuall, HO3BOJISIIOUIUIN OCYIIECTBUTh MHIANBUYJIbHBIN U
muddepeHIIMPOBaHHBIN OIXO/;
5. TexHuyeckue cpeacTBa 00yUyeHMUs;
6. UKT.

[Tpu oOyueHun auIl C OTPaHUICHHBIMU BO3MOYKHOCTSIMU 3/I0POBBS, MHBAJIHIOB
CIIEAYeT YYMTHIBaTh OCOOCHHOCTH MCUXO(U3HOIOTHYECKHUX, CIYXOpPEUYEBBIX U
MO3HABATENBbHBIX  BO3MOXKHOCTEH 00ydaeMmbIX. IDTO OOYCIOBIMBAET OCOOCHHOCTH
IpEenoAaBaHusi, KOTOPhIE BKJIIOYAIOT B CeOS KOPPEKIMOHHYIO HAIMpPaBIEHHOCTD
oOyueHus, COIPOBOX/ICHHUE TEPEBOJUMKA PYCCKOIO JKECTOBOTO f3bIKa H
cenPUIecKnX CPEeACTB OOIIEHUs C TIYXUMH M CIa0OCIHBIIAIIIME CTYACHTAMH,
cnenuuYeckuii  BBIOOP METOJUYECKUX TMPUEMOB B TMPEMOJABaHUM JIUIIAM C
HapymieHueM ciyxa. OOs3aTeNbHBIMUA ~ DJIEMEHTAMU  KaXJAOro  3aHATUS — TIpH
OOyueHUU BCEX OOYyYarOMMXCS SBJIAIOTCS HA3BaHHWE TEMbI, MOCTAaHOBKA IICIIH,
COOOILIEHUE U 3aIUCh IJIaHA 3aHATHUS, BBIJCIICHUE OCHOBHBIX MOHITHH U METOJIOB UX
U3YYCHHUS, yKa3aHWE BHJOB JEATEIBHOCTH CTYIAEHTOB M CIIOCOOOB MPOBEPKU
ycBoeHUs1 Marepuana. HeoOXoauMbIM KOMIIOHEHTOM 3aHSTHH SIBJISICTCS CJIOBapHAs
paboTa, T.e. paboTa 1Mo 0OOTallIeHNIO U PAa3BUTHIO PEUYH IIIyXHX U CIAaOOCIbIIIAIINX,
JIOTIOJTHUTEIbHAST WHIUBUAyadbHas paboTa ¢ MEPEBOJYUKOM PYCCKOTO KECTOBOTO
s3blka. CroBapHasi paboTa SBISETCS YacThl0 KOPPEKLUMOHHON pabOThl U CTPOUTCS
B HEMPEpPHIBHOM E€IMHCTBE C YYEOHBIMH 3aHATHSAMU 10 MPEAMETY. AKTUBU3ALNS
CJIOBAPHOTO 3araca 3aBUCUT OT WHANBHUAYAIBHOTO YPOBHS MOATOTOBKH CTYACHTA.

3amaun cJI0BapHOM pabOThI 3aKIII0YAIOTCS B CIEAYIOLIEM:

— PpaCKpBITh 3HAYEHUE CJIOB, TEPMUHOB, BbIpRXEHHUH, (Ppa3, HEOOXOIUMBIX IS

IMOHMMAaHUWA CMbBICJId U3YyHYdaCMOI'0 MaTCpHraia,



— BBECTH HOBBIE TIOHATHA B AaKTUBHBIM (DOHI pEUYd CTYACHTOB C TOMOIIBIO
OpraHu3allid PEUYEBOM MPAKTHUKUA CHCTEMATHUYECKOTO HAKOIUICHUS CIIOBAPHOTO
3armaca;

— BBECTH XUMHUYECKHE TEPMHUHBI B PeUb CTYJCHTOB, CJI€JIaB €€ HAyUYHOMH;

— Pa3BUTh CBSA3HYIO YCTHYIO U TUCBMEHHYIO PEYb.

CrnoBapHas pa®oTa, KOTOpas MPOBOAUTCS B IMPOLECCE 3aHATHI, BKIIOYAET B
ceost:

— BBEJCHHE HOBBIX TEPMHUHOB NPHU U3YUYCHHH KaXXKIAOW T€MbI (BBIMHMCHIBAHUE HOBBIX
TEPMMHOB Ha  JIOCKE, pPACCTAHOBKY yJapeHHH, OOBSICHEHHE TEPMUHA,;
IPOrOBAPUBAHUE BCIyX HOBOTO TEPMHUHA KaXKJbIM CTYJIEHTOM);

— BEJICHHE XMMHUYECKOT0 CI0Baps;

— aKTUBU3ALIMIO YCTHOM peuu (YCTHBIM ONpoc; 3alUTy JoMalllHel padboThl; paboTy ¢
JIOTUYECKUMHU TECTaMu);

— pa3BUTHE MHCHMEHHON peun (BHIMOJTHCHHE WHANBUAYAIBHBIX YIPaXKHEHHM,
COJIEpKaIIMX BOIPOCH TEOPETHUECKOIO XapakTepa; CIOBECHBIC IMOSICHEHUS I10
XOJly pelleHus 3a/1ay).

Takum oOpa3oM, KOMILJIEKCHOE HCIIOJIb30BAHUE CPEACTB OOYyYEeHHs 110
KOKIOMY paszfelly Kypca (KOMIBIOTEPHOE COINpPOBOXKIECHUE, WHIWBUIYaJbHBIE
3aJlaHus, cioBapHas  pabora u 1p.), TIO3BOJISIOT aKTUBU3UPOBATH
camMocToATeNbHYI0 pabory crynenTtoB ¢ OB3 (mmo ciyxy), omnpenenst YypoBEHb
YCBOCHHUS 3HAHUU Ha Pa3IMYHBIX dTanax o0y4eHus U KOPPEKTUPOBATH €ro.

3aHATHA COACHCTBYIOT Pa3BUTHIO MPOM3HOCUTENIBHBIX HAaBBIKOB TIIyXHX U
ciiabocplIalUX CTYJEHTOB. B 3amauy mpenojaBaTens B 00JaCTH MPOU3HOILICHUS
BXOJIUT KOHTPOJb 3a pealu3alMel CTYJIeHTOM €ro MpPOU3HOCHUTEIbHBIX
BO3MOXKHOCTEH U MCIIPABIIEHUE JIOMYCKAeMbIX OIIMOOK Ha OCHOBE MOAPaKaHHUS.

OCHOBHBIM CIIOCOOOM BOCHPHUSITHS Y4e€OHOTo MaTepuala SIBISETCS CIyXO-
3pUTENbHBIN. Ha 3aHATHAX XUMUM TIPOBOAMTCA paboTa MO Pa3BUTHIO OCTATOYHOTO
ClIyXa CTYJICHTOB.

Teopernyeckoe 3aHsTHE BCErJa HAUYMHAETCS C AaKTyalu3aludd  3HAHUU

npeasiayei temsl. [lo ykazanuio mnpenojaBatesnsi CTyAeHThl B TedeHue 5—10 mun



BOCCTaHABJIMBAIOT B MaMATH BCE OCHOBHBIE OINPEACIICHUS, MMOHATUSA, YTBEPKICHUS
U3Y4YEHHON TeMbl. 3aTeM MpPOBOJUTCS OHKCIpecc-onpoc (popmMa MOXKET OBITh
paznuuHoi). Jlnsg rTiyxux © ciadociblialMX, y KOTOpPbIX ciabo pa3BUTa
JOJITOBPEMEHHASI TAMATh, ITOT ATAIl HEOOXOIUM.

3HaKOMCTBO C HOBOW TE€MOH HEOOXOJUMO HAayMHATh C BBEJIEHUS TEPMHUHOB.
TepMuH BBIMUCHIBAETCS HA JIOCKE, 3aT€M IPENOAaBaTeNb OOBSICHSIET €ro CMBICT H
COBMECTHO CO CTyJEHTaMH (a €ClIM €CTh BO3MOXHOCTb, TO M C YYacTHEM
MEPEBOUYUKA PYCCKOTO KECTOBOTO S3bIKa) MOAOUPAET KECT, B HAMOOIbIIEH CTETICHH
COOTBETCTBYIOIIIMMA CMBICIy JaHHOTO TepMHHA. Jlajiee mpernojaBareiab H3J1aract
OCHOBHOE COJCPKAHUE TEMbl Y JOCKM WM IOCPEACTBOM KOMIIBIOTEPHBIX
npeseHTauui. I[Ipumenenne HMKT mno3BossieT npencTaBuUTh KpaTKOE W3JI0KEHHE
MaTepuanga co cxemMamu, rpadukaMu, pUCYHKaMH M pa3InyHbIMU crielpdexTamu
JUISL JIyYIIETO BOCHPHUATHA. Takoe IMOBTOPEHHE SBIAETCS €CTECTBEHHBIM 3JIEMEHTOM
y4eOHOro mpolecca Jisi MHBAJIMJOB IO CIYXYy, Y KOTOPbIX 0Opa3HOe BOCHPHUSITHE
ropa3ao 3(ddekTuBHEE, YeM BOCHPHUATHE OJHOPOAHOrO Tekcra. Ilo  okoHUYaHUHU
JEKIUU CTyJAEHTaM IIPEUIararoTCs BOINPOCHI M TEOPETUYECKUE  YNPAKHEHUS,
JAIOLIME BO3MOYXKHOCTh Cpa3y 3aKpPENUTh U3yUCHHBI MaTepHal.

IIpakTHueckue 3aHATHS HUMEIOT Ty K€ CTPYKTYPY, TOJBKO H3JI0KEHUE
TEOPETUYECKOTO MaTeprajla 3aMEHSETCA PELICHUEM YIPAXHEHWM M 337a, a TaKkKe
IIPOBEICHUEM 3KCIIEPUMEHTA.

NHdopManimoHHbIE TEXHOJOTUM PACHIMPSIOT apCceHall CpelCTB IeNarora,
MIOMOTasl «JJOCTPauBaThy T€ YCIOBUS 00YUEHHSI, KOTOPbIe HEOOXOAUMBI JJI PELICHHUS
pa3BUBAIOIIMX M KOPPEKUMOHHBIX 337a4, HO HE MOTYT OBITh CO3JaHbl MPHU MOMOIIU
TPaJAULIMOHHO PUMEHSIEMBIX CPEJICTB.

Ha 3aHATMSAX 1O XMMHM MOXET HPUMEHSTBHCS Pa3IU4YHOE IPOrPaMMHOE
oOecrieyeHue Mpu U3yYEeHUU HOBOTO MaTepuasa JJisl €ro HarjisigHON BU3YyalT3allMH,
Ipu OTPaOOTKE SJEMEHTAPHBIX YMEHUW WU HaBBIKOB, JUIsl JUArHOCTUKH KauecTBa
YCBOEHHUS MaTepuana, pu camooOy4eHNH, CAMOCOBEPIICHCTBOBAHHH.

WHTepakTUBHBIE JIEKIIMU SIBISIOTCS OJHOW M3 OPraHMU3allMOHHBIX (opwm,

KOTOPBIC MOKHO HCIIOJB30BATH B IIPOLECCC O6y‘-IeHI/I$I CTYACHTOB C HApPYLMICHHCM



ciyxa. [logroToBka Takux JEKLHM OCHOBaHA, B YACTHOCTH, HA MPUHLUIIE COYETAHUS
aOCTPaKTHOCTU MBIIIJIEHUS] C HarJsAAHOCTBIO, KOTOPBIM OTpa)kaeT 3aKOHOMEPHYIO
CBSA3b MEXAYy pa3HOoOOpa3WeM YYyBCTBEHHBIX BOCIPHUATHNA COAEp)KaHUS YYEOHOIO
MaTepuaga ¥ BO3MOXKHOCTBIO €0 MOHUMAaHUS, 3alIOMUHAHMS, XPAHEHUS B IaMSTH,
BOCIIPOM3BEJCHUS U TNpuMeHeHus. lcnonp3oBaHuEe pa3BUTBHIX CpPEACTB TIpaduku
o0yeryaer 3Ty 3ajady.

NHdopMannoHHO-KOMMYHUKALIMOHHBIEC TEXHOJIOTHH IO3BOJISIIOT:

a) BHU3yaJIM3UPOBATH W3Y4aeMbIil OOBEKT (HampuMmep, MPOLECC PEaKIHH,
MOJIETN CTPOEHHUS MOJIEKY)

0) pa3BUTHh OMNpEACNEHHBIM BUJA MBIIUICHUS (HApUMEp, HATJISIHO-
oOpa3Hblil, TEOPETUUECKUI);

B) OCYILIECTBUTb KOHTPOJIb C OOpaTHOM CBsI3b0, JAMATHOCTUKON OLIMOOK
(mpencraBiaeHUE Ha SKPAaHE COOTBETCTBYIOIIMX KOMMEHTApHUEB) IO PE3yJbTaTam
OoOy4eHHMs U OLIEHKOW PEe3yIbTaTOB YUEOHOU NeATEIbHOCTH;

r) (opmupoBaTh KyJIbTypy Yy4eOHOH AESATENBHOCTH, WHOOPMAIMOHHYIO
KYJIBTYpY.

OOyyaromuiics UCIONb3y€ET HAISIHbIE WITIOCTPALNU K JEKIUN KaK OMIOPHbBIN
KOHCIIEKT, a JOIOJIHUTEIbHYI0O HMH(POpPMAIMIO [OYepHaeT |3 pa3gaTOyHOro
MaTepuana WIM HWHBIX MCTOYHUKOB (B TOM 4YHCIIE YYEOHOW JHUTEpaTyphl).
[Tpumenenne  HMHOOPMALMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTUH  IMO3BOJISIET
CeNlaTh 3aHSITHE HE TOJbKO NPHUBJIEKATEIbHBIM WU IMO-HACTOSILEMY COBPEMEHHBIM,
HO U OCYILECTBIATh MHANBUIYyAIN3alUI0 OOyYeHusi, 0OBbEKTHUBHO U CBOEBPEMEHHO
IIPOBOJUTH KOHTPOJIb U NIOJIBEICHUE UTOTOB.

Ha mabGopatopHoii wiM mpakTUueckoil pabore oOyuwarommecs: 3aKpervisioT
W3Y4YCHHBIA MaTepHAJl.

KoHTposib 3a Tekylei ycrneBaeMOCTbIO OOYYaIOIIMXCA OCYIIECTBISETCS B
dbopwme:

o NOYPOYHOTO ONpoca IO U3YYEHHOM TeMe MpHU TOMOIIH

WHAMBUIyaJIbHBIX KApPTOUEK C 3aJaHUS

o MMMCbMEHHOW CaMOCTOATEILHOM padoTe;

10



o PEICTaBICHUN MYIbTUMEANINHBIX TPE3eHTAUN
o g depeHIIMPOBAHHOTO 3a4EéTa U T.J.
Pabouast nmporpamma ydeOHOro npeaMera Xumusi paccMmarpuBaercs [{ukinoBoit
MeToandecko komuccuen «O01eo0pa3oBaTeNbHbIX JUCHUIIUH» U YTBEPKAACTCS

3aMECTUTEJIEM TUPEKTOpPa M0 yueOHo! padorTe.
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2. Coneprxanue yaeOHOTO TIpeIMeTa
Ecmecmeennonayunstii npoguns npogpeccuonanvhozo oopazosanus

Beenenue HayuHbple METOABI IO3HAHUS BEIIECTB U XMMUYECKHX SIBJICHUUN. Pob
HKCIIEPUMEHTA U TEOPUH B XUMHH. 3HAUEHNE XUMHHU TIpH ocBoeHuu npodeccuii CI10
u crneuuanbHocTeil CIIO ecTecTBeHHOHAydyHOTO Mpoduis MNpoQPecCHOHATHHOTO
oOpa3oBaHUs.

1. Oprannyeckasi Xumusi

1.1. Ilpeamer opraHuveckoid xumuu. Teopusi cTpoeHHSsI OPraHUYECKHUX
coeIMHEeHUH

IIpeamer opranmyeckoii xumuu. [loHsiTHE OO0 OpPraHUYECKOM BEUIECTBE H
OpraHu4eckol xumuu. KpaTkuii ouepk HCTOpUU pPA3BUTHSA OPraHUYECKON XUMUH.
Buranusm u ero kpymenue. OcoOEHHOCTH CTPOEHHUS OpPraHUYECKUX COEIMHEHHM.
Kpyrosoport yriepoja B Ipupoze.

Teopus CTpOeHUS OPraHu4YeCKuX COeIMHEeHUH A.M.bytneposa.
[Ipeanockuiku co3nanust Teopun cTpoeHusi. OCHOBHBIE MOJIOKEHUSI TEOPUHU CTPOEHUS
A.M.BbytnepoBa. XUMHUYECKOE CTPOCHHE U CBOWCTBA OPraHUYECKHX BEIIECTB.
[Tonsitue 06 m3zomepun. CrnocoObl OTOOpaX)KEHUsI CTPOEHUsT MOJIEKYJbl ((hOpMYJIbI,
Mozenu). 3HaueHue Teopuu A.M.byTiepoBa nns pa3BUTHS OpraHUYECKOM XUMHUU U
XMMHUYECKUX NpOorHo3oB. CTpoeHHe aroma yriepoja. IJIEKTPOHHOE O00JIako U
opOuTaNb, S- U P-OpOUTAIN. DIIEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckue (HopMyJibl
aToMa YyriepoJa B OCHOBHOM M BO30YyXJEHHOM cocTosiHusX. KoBaneHTHas
XUMHUYECKas CBSI3b M €€ KiIacCU(UKAIHs 10 CIoco0y MepeKkphIBaHus opOutanei (- u
T-CBSI3H).

Ionsitue rudpuau3zanuu. Paznuunbpie TUNBI THOpUAN3ALKU U HOpMa aTOMHBIX
opOuTaneil, B3aMMHOE OTTAJIKUBAaHUE THOPUIHBIX OpOUTATIe M UX PacHoJIOKEHUE B
IIPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM 3HEPIHUH.

['eomeTpus MOJIEKyJ BEIIECTB, 00pa30BaHHBIX aTOMAMH YTJIEPOJIa B Pa3INYHBIX

COCTOAHUAX I‘I/I6pI/II[I/ISaHI/II/I.
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Kaaccudpuxanus OpPraHuYecKux COeIUHEHUI. Knaccudukanus
OpraHWYECKUX BEIIECTB B 3aBUCUMOCTH OT CTPOEHUsA yriepoaHou uenu. llonstue
dbynkuonansHol Tpynmbl. Kimaccudukamust opraHM4ecKHX BEHIECTB IO THITY
(GyHKIMOHATBHOM TPYIIIIHI.

OCHOBBI HOMEHKJIATYPbI OPraHUYeCKHX BellecTB. TpUBHAIIbHBIC HA3BAHUS.
PannonanpHas HOMEHKIATypa Kak mpeamecTBeHHUIa HoMmeHkaaTypel [UPAC.
Homenknatypa [IUPAC: npunmunbsl o00pa3oBaHUsi Ha3BaHHWM, CTapIIMHCTBO
(GYHKIIMOHATBHBIX TPYMN, UX 00O3HaueHue B mpeduxcax u cyddukcax HazBaHUMN
OpPraHUYECKUX BEIIECTB.

Tunbl XuMHYeCKHX CBSI3eH B OPraHUYeCKHMX COCAUHEHHMSX M CIOCOOBI MX
pa3pbiBa. Krnaccudukanuss KOBaJEHTHBIX CBSI3€M IO 3JIEKTPOOTPUUATENBHOCTU
CBSI3aHHBIX aTOMOB, CIOCOOY IEpeKpbIBaHUs OpOUTael, KPaTHOCTH, MEXaHU3MY
oOpazoBanus. CBsi3b NPUPOABl XHMHUYECKON CBSI3M C THUIIOM KPUCTATUYECKOU
pEIIETKH BElIeCTBa U €ro (PU3NYEeCKUMU CBOMCTBaMH. Pa3pbiB XUMHUUECKOM CBA3U KaK
npoiiecc, 00paTHBIN ee 00pa3o0BaHUIO.

I'omomuTHyeckMiik W TreTepOIMTHYECKHI  pa3pbiBbl  CBS3EH,  UX
COMOCTABJICHUE C OOMEHHBIM M JIOHOPHO-AaKLENTOPHBIM MEXaHU3MaMu HX
oOpazoBanus. [loHsTHE CBOOOIHOTO pajnuKaia, HyKICOPUIHLHOU U SIEKTPOPUIHLHOM
YaCTHULIBIL.

Knaccnpukauusa peakuuid B opranvuyeckoil xumMuu. [lonarue o tumax u
MEXaHM3Max peakiui B opraHuueckol xumuu. CyOcTpar U pearcHr.
Knaccudukanus peakiuili 1o M3BMEHEHUIO B CTPYKType cyOcTpaTa (MpUCOEeTUHEHHE,
OTLLEIUIEHUE, 3aMEIleHHe, HW30Mepu3alMs) W THUIy peareHTa (paJuKajibHbIE,
HykJeowibHble, dyekTpoduiabHbie). Peaknuu npucoenunenus (AN, AE),
snumunupoBanus (E), 3amemenns (SR, SN, SE), nzomepuzauuu. PazHoBuaHOCTH
peaKuui KaXIO0TrO THUMA: THAPUPOBAHUE WM ACTHAPHUPOBAHME, TAIOTEHUPOBAHHUE M
JETaJlOT€HUPOBAHUE, THUApATALMSA W JAETUIpATalus, THAPOTAJIOr€HUPOBAHHUE U
JNEruApOorajJoreHUPOBAHUE, ITOIUMEPU3ALMS U TIOJUKOHACHCALINS, IEPETPYIIITUPOBKA.

OCco0OEHHOCTH OKHMCIUTEILHO-BOCCTAHOBUTEIIHHBIX peaKHI/Iﬁ B OpI‘aHI/I‘IeCKOﬁ XUMHU.
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CoBpeMeHHbIE TPEACTABICHUS O XUMHUYECKOM CTPOCHUU OPraHMYECKUX BEIIECTB.
OcCHOBHbIE HaNPaBJICHUS pa3BUTUA Teopuu cTpoeHust A. M. bytneposa.

HN3omepusi opraHuveckux BemecTB M ee BHAbl. CTPyKTypHas H30MEpHS:
MEXKKJIacCOBasi,  YIJIEPOJHOIO  CKEJeTa, IIOJIO)KEHUSI  KpPaTHOM  CBSI3M M
dbyHKkuMOHaIBHOM rpymnmbl. [IpocTpaHCTBEHHas H30MepUs: TeOMETpuYecKas u
ontuyeckas. I[loHaTne acuMMeTpU4ecKoro IieHTpa. buosnornyeckoe 3HauYeHHE
ONTUYECKON U30MEPUH.

B3aumHoe BJIMSIHME AaTOMOB B MOJIEKYJIaX OPraHMYEeCKHX BeIIeCTB.
OnextpoHHble 3P(PEKTHI aTOMOB M ATOMHBIX TPYMNI B OPraHUYECKUX MOJEKyiax.
NunykumonHbiid 3¢ GEeKT, MOJOKUTEIbHBIA U OTPUIATEIBHBIA, €ro OCOOEHHOCTH.
Me3zomepHbiii 3ppext (3P heKT conpsixeHus), ero 0COOEHHOCTH.

Jlemoncmpayuu  KoseKIMM  OpraHMYECKUX BemecTB (B TOM  YHCIIE
JIEKaQpCTBEHHBIX  TpenapaToB, KpacuTeneil), wmarepuaioB  (IPUPOJHBIX U
CUHTETUUYECKUX KayUyKOB, IJIACTMACC U BOJIOKOH) U U3JEIHI U3 HUX (HUTEH, TKaHEH,
OT/ICJIOYHBIX MAaTEPUAJIOB).

Mooenu monexyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTepKHEBbIE U
oObeMHbIe. Mojien OTTaTKUBaHUSI TUOPUIHBIX OpOUTAJIEH C MTOMOIIBbIO BO3AYIITHBIX
mapoB. BzauMmogencTBHe HATpUs C 3TAaHOJIOM M OTCYTCTBUE B3aUMOIECHUCTBUS C
JUATUIIOBBIM 3(UPOM.

OnbITHI, TOATBEPKAAIONTUE HATHMYME (PYHKIIMOHAIBHBIX TPYNI y COCTUHEHUMN
Pa3JIMYHBIX KJIACCOB.

Jlabopamopnutit onvim V13roToBieHue MOJENEH MOJIEKYJ —IIpeaCTaBUTENEH
Pa3JIMYHBIX KJIACCOB OPTAaHUYECKUX COCAUHEHUM.

Ilpakmuueckue 3anamua. OOHapyXeHHe yriepoja M BOJOpoAa B
oprann4eckom coenuuennn. OOHapyx)eHue rajoreHoB (mpoba belnpinTeitHa).

1.2. [IpeneabHblie yriaeBoaopoabl ['omonorudyeckui psj ankaHoB. [lonstue 06
yriieBoaopoaax. OCOOEHHOCTU CTPOEHUS MPEeTbHBIX YIJIEBOAOPOAOB. AJIKaHbI KaK
MPEACTABUTENHN MPEJICTbHBIX YTIE€BOI0POIOB.

DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa WU JAPYIuX

ankaHoB. ['omomornueckuit psg U u3zomepus mnapaduHoB. HopmanbHoe U
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Pa3BETBIICHHOE CTPOCHHE YriaepoaHou 1enu. HoMeHkIaTypa alkaHOB M aJKUJIbHBIX
3amectureneid. OU3NYECKUEe CBOWCTBA aJKAHOB. AJIKaHbI B NPUPOJE. XUMUYECKHE
cBoiicTBa ankaHoB. Peakruu SR-tumna: ranorenupoBanue (pabotst H. H. Cemenona),
HuTpoBaHue 1o KonoanoBy. MexaHn3M peaklny XJIOPUPOBAHUS ajJKaHOB. Peakunu
JNETUAPUPOBAHUS, TOPEHUS, KaTaJIUTUYECKOTO OKHCICHHS ankaHoB. KpekuHr
aJIKaHOB, Pa3JUYHbIE BUJIbl KPEKUHTA, IPUMEHEHHUE B MPOMBIIUICHHOCTH. [Tuponus u
KOHBEpCUS MeETaHa, M30Mepu3alls aikaHoB. lIpuMmeHeHHe M cmocoObl MOTyUYEHUs
ankaHoB. OOnacT NpUMEHEHUs alKaHOB. [IpOMBINUIEHHBIE CIOCOOBI IMOMYYEHUS
QJIKAHOB: TMOJYYEHUE W3 MPUPOJHBIX UCTOUHHUKOB, KPEKUHT Mapa(uHOB, MOJyUYEeHUE
CUHTETUYECKOTO  O€H3uHa, Ta3udukanus  yris, TUJIPUPOBAHHE  AJIKAHOB.
JlaGopatopHbie CrocoObl MOJTYUYCHHUS AJIKaHOB: CUHTE3 Bropua,
NEeKapOOKCUIIMpPOBAaHUE,  TUAPOIM3  KapOuma  amomuHus.  [{ukimoankaHsl.
['oMonoruyeckuid psii U HOMEHKIATypa ULMKJIOAJIKaHOB, UX obmas ¢opmya.
[lonaTHE O HanpspkeHUM UUKIA. M30Mepus LHKIOAIKAHOB: MEXKKIACCOBAs,
YIJIEPOJHOTO CKelleta, reoMmerpuyeckas. [lomyuenue u (usnmyeckue CBOWMCTBA
[UKJIOAJIKAHOB. XHMMHUYECKHE CBOWCTBAa UUKJIOANKaHOB. Crenuduka CBOWCTB
HUKJIOAJIIKAHOB C MajJblM pa3MepoM [uKkiIa. Peakuuu nOpuUCOCIUHEHUS U
PaJUKAIBHOTO 3aMEIICHUSI.

Jlemoncmpayuu Mopaenu MOJEKyd MeTaHa, APYTHX ajKaHOB, pa3JIMYHBIX
KoH(opmaruii 1uKIIorekcana. PacTtBopeHue mnapaguHa B OCH3MHE M HCHApEeHUE
pacTBoputenss U3 cMecu. llnaBinenne mnapaguHa W €ro OTHOUIEHHWE K BOJAE
(pacTBOpUMOCTbH, TUIOTHOCTh, CMadnBaHue). Pazmenenne cmecu OEH3WH — BOJA C
MOMOIIIBIO JICIUTETFHON BOPOHKH. ['OpeHHe MeTaHa, MpornaH-OyTaHOBOW CMeECH,
napaduHa B yCJIOBHUSX M30bITKA U HEJIOCTaTKa Kucilopoda. B3pblB cMecu meTaHa ¢
BO3IyXOM M XJOopoM. BoccTaHoBiIeHHWE OKCHIOB TSKEIBIX METALIOB TMapaduHOM.
OTHoIlIEHHE LUKIIOTeKCaHa K OpOMHOM BOJE M pacTBOPY NepMaHraHaTa Kajusl.

Jlabopamopnusie onvimer VI3roTOBIECHHUE MOJAENEH MOJEKYJ alKaHOB W
rajioreHayikaHoB. M3rotomieHue mapadUHUPOBAHHON Oymarw, HCIBITAaHUE €€
CBOMCTB: OTHOILLIEHUS K Bojie U xupam. OOHapy>KeHHE BOJIbI, CA3KU, YTIEKUCIOTO ra3a

B MPOJyKTaxX ropeHusi ceeun. O3HaAKOMJIEHHE CO CBOWCTBAMHU TBEPJbIX Mapa(HuHOB:
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IJIABJICHUEM, PACTBOPUMOCTBIO B BOJIE MU OPTAHUYECKUX PACTBOPUTENSAX, XUMAYECKOU
HHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJACHCTBHS C OpOMHON BOIOM, pacTBOpaMu
MepMaHraHara Kajaus, TUAPOKCUIA HATPUS U CEPHOM KUCIIOTHI).

Ilpakmuueckoe 3anamue IlojlydeHHe MeTaHa W HU3YyYEHUE €ro CBOMCTB:
TOPEHUsI, OTHOIIIEHUSI K OPOMHOM BOJI€ U PACTBOPY MEepMaHTaHATa KaJHsl.

1.3. THJIeHOBBIE M IMEeHOBbIE YIJIE€BOAOPOABLI [ OMOJIIOrHUECKU psAJT aJIKEHOB.
DJIEKTPOHHOE W TPOCTPAaHCTBEHHOE CTPOCHHUE MOJICKYJIbl ASTUJICHA U aJKEHOB.
['omonoruveckuit psim u obmas dopmyna ankeHOB. M3omepus STHICHOBBIX
YIJIEBOAOPOIOB: MEXKKIIACCOBAsA, YIJIEPOJAHOTO CKEJIEeTa, MOJIOKEHUSI KPATHOM CBA3H,
reomerpudeckas. OCOOCHHOCTH HOMEHKJIATYpPhl ATHUJICHOBBIX  YIJICBOJAOPOJIOB,
HA3BaHUs BAXKHEUIINX paAuKaIoB. PHU3WUYECKHE CBOMCTBA aJKECHOB. XUMHUYECKHE
CBOMCTBa aJIKCHOB. DJEKTPODHMIIBHBIN XapaKTep peaklHi, CKIOHHOCTh K PeaKIusIM
MPUCOCINHEHNS, OKHUCJIEHHUs, moauMmepusanuu. lIpaBuno MapKoBHHKOBA U €r0
ANEKTPOHHOE O00OCHOBaHWE. Peakinu rajoreHUpoBaHMs, THUAPOraJIOreHUPOBAHMS,
rujpataiuvu, ruapupoBadus. Mexanusm AE-peakuuii. IloHsitTue o0 peaknusx
noauMepusanuu. ['opeHune aikeHoB. Peaknum OKHUCIEHUS B MSITKHUX M KECTKHX
yciaoBusx. Peaknust BarHepa um ee 3HaueHwe IS OOHApyKEHHUS HENPEACIIbHBIX
YIJICBOJIOPOJIOB, TMOJyYeHHUs TiHKoned. IlpumeHeHre M CrocoObl  ITOTYYCHHUS
anKkeHoB. lcronb30BaHUE BBICOKOM PEAKIIMOHHOM CIOCOOHOCTH aJKEHOB B
XAMUYECKOM  NPOMBIIUICHHOCTH.  I[IpuMeHeHue  3TwieHa W OPONWJICHA.
[IpoMmbIlIeHHBIE CHOCOOBI TOJYYEHMs] aJIKEHOB. Peakiuu JeTuIpupOBaHUS WU
KpeKkuHra ankeHoB. JlabopaTopHble CMOCOOBI TMOMy4YEHUS aJKEHOB. AJIKAIUEHBI.
[lonsiTue wu  kjIaccuuUKaIMs  JTUEHOBBIX  YIJICBOJOPOJOB IO  B3aUMHOMY
PAaCIIONIOKEHUI0 KpaTHBIX CBs3e B Moliekysne. OCOOCHHOCTH SJEKTPOHHOTO U
MPOCTPAHCTBEHHOI'O CTPOCHUS COMNPSIKEHHBIX TUEHOB. [IoHSTHE O T-3JIEKTPOHHOMU
cucreme. HomeHkiaTypa IMEHOBBIX YTIJIeBOAOPOJ0B. OCOOCHHOCTH XHMHUYECKHUX
CBOMCTB COMPSIKEHHBIX JUEHOB KaK CJIEACTBHUE UX JICKTPOHHOIO CTpoeHus. Peakiuu
1,4-npucoenunenusi. [lomumepusanus aweHoB. CrocoObl TONYYEHHS IUSHOBBIX
yrieBoaoponoB: padorel C. B. Jlebenera, neruapupoBaHue ankaHOB. OCHOBHBIE

MOHATUSI XWMHHM BBICOKOMOJICKYJISIPHBIX COEAMHEHHMM (HAa MpuUMepe MPOAYKTOB
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NOJINMEPU3ALIMN  AJIKEHOB, AJIKaJHUEHOB W HMX TaJIOT€HIIPOM3BOJHBIX). MoHoMeED,
MOJIMMEP, PEaKLMs MOIUMEpPU3aluU, CTEIIEHb MOJIUMEpPU3aluU, CTPYKTYPHOE 3BEHO.
Turbl TOJMMEPHBIX LENEW: JMHEWHBIC, PA3BETBICHHBbIE, cIINAThIE. lloHsATHE O
CTEPEOPETYJISIPHBIX NoJuMepax. [loMMepsl TEpMOILIACTUYHBIE U TEPMOPEAKTHUBHBIE.
[IpencraBienne o0 miactMaccax U snactomepax. 1Ionu3THIEH BBICOKOTO U HU3KOTO
JIaBJI€HUs, €ro cBoWcTBa W mnpumeHeHue. Karammzatopsl I[lurnepa — Harra.
[TomunponwieH, €ro NMPUMEHEHHWE W CBOWCTBA. ['ajmoreHconepiamue MOJIUMEPHI:
Te(JOH, MOMMBHHWIXJIOpUA. Kaydyku  HaTypalbHbIiI ¥ CHHTETHUYECKHE.
Cononumeps! (0yTalMEHCTUPOJIBHBIN Kaydyk). Bynkanuzamusi kaydyka, pe3uHa u
HO0HHUT.

Aemoncmpayuu Mopenu MOJIEKYJ CTPYKTYPHBIX H  HPOCTPAHCTBEHHBIX
U30MEPOB  aIKeHOB W  ankaaueHoB. Komrekunusa «Kayuyk wu  pe3uHay.
Jenonumepusanus kayudyka. CryiieHne MIIEYHOTO COKa KaydyyKOHOCOB (MoJioyas,
OJIyBaHYMKOB, (hUKycCa).

Jlabopamopusie onvimer  OOHapy)XCHHUE HENPEACIbHBIX COCAWHEHUM B
KepocuHe, ckunupape. O3HakomiieHHEe ¢ oOpa3uaMy  MOJMATWIEHA U
nojgunponuieHa. Pacno3naBanue 00pa3lioB alKaHOB U aJIKEHOB.

Ilpakmuueckue 3amamusa llojlydeHue HSTUIICHA JETUAPATALMEN STHIOBOIO
cnupTta. B3aumoneiictBue sTHiieHa ¢ OpOMHOM BOJOM, pacTBOPOM I€pMaHraHarta
kanusa. CpaBHEHHME IIJIJAMEHH ASTWIEHA C IUIAMEHEM NPENEIbHBIX YTIJIEBOAOPOJIOB
(MeTaHa, mponaH-OyTaHOBOW CMECH).

1.4. AueruieHoBble YIJIeBOAOPOAbI [OMOJOTrMYECKUIl psii  AJIKUHOB.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE aleTWJIEHa W JPYTMX aJKHHOB.
['omonoruueckuii psax u obmas Gopmyna aikuHoB. HoMmeHKIaTypa aneTuaeHOBbIX
yIJIEBONOPONOB. M30Mepuss MeXKiaccoBas, YIVIEPOAHOTO CKEJeTa, I10J0KEHU
KpaTHON CBA3M. XUMHUYECKHE CBOWCTBA M NpPUMEHEHUE alKMHOB. OCOOEHHOCTH
peakuuil IMPUCOCAUHEHHS [0 TPOMHOW YIJIEPOA-YyIVIEPOJHOU CBs3U. Peakuus
Kyueposa. [IpaBuio MapkoOBHMKOBa MPUMEHUTENBHO K aneTwieHaMm. [10aBHKHOCTD
aToMa BoJopoAa (KHUCIOTHbIE CBOMCTBA aikWHOB). OkucieHue ankuHoB. Peakius

3eJIMHCKOTO. HpI/IMeHeHI/Ie AllCTHJICHOBBIX  YIIJICBOAOPOIAOB. HOJ'H/IBI/IHI/IJ'IaI_[eTaT.
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[Tomyyenue anmkwnHOB. [lomydeHuwe ameTrwieHa THPOIM30M METaHAa W KapOWTHBIM
METOOM.

Jlemoncmpayuu Mosieny MOJIEKYJIbI allETUIIEHA U APYTUX aakuHoB. [lonyuenue
alleTWIeHa U3 KapOuJa KayblMsi, O3HAKOMJICHUE C (PU3NYECKUMH U XUMUYECKUMU
CBOMCTBaMH alleTHJIEHA: PACTBOPUMOCTBIO B BOJI€, TOPEHUEM, B3aUMOJICUCTBUEM C
OpOMHOI BOJIOM, paCTBOPOM MepMaHraHaTa Kayus, coiiimu meau (I) u cepedpa.

Jlabopamopuwtii  onvtm VI3roTOBICHHE MOJEJIEH MOJICKYJ aJKWHOB, UX
MU30MEPOB.

1.5. ApomaTnyeckne yrieBoaopoabl ['oMmonornueckuid psia apeHoB. beHzon
KaK TpeJCTaBUTENIb apeHOB. Pa3BuTue NpeNCTaBICHUA O CTPOEHUU OeH30Ia.
CoBpeMeHHbIE MPENCTaBICHUSI 00 AJIEKTPOHHOM M TMPOCTPAHCTBEHHOM CTPOCHUU
oenzona. OOpa3oBaHHe apoOMaTUYECKOW 7-cucTeMbl. ['oMoyorm OeH3oma, uX
HOMEHKJIaTypa, obmas Gopmyna. HomeHknatypa st AM3aMeIeHHBIX TPOU3BOIHBIX
OeH30J1a: OpTO-, MeTa-, Mapa-pacHojiokeHue 3amectureneil. dusnyeckrne cCBOKCTBA
apeHoB. XMMHUYECKHE CBOWCTBa apeHoB. [Ipumepsl peakiuii 35eKTpOGUILHOTO
3aMElIeHUs: TaJOTCeHUPOBAaHUSA, aJKWIUPOBaHMS (KatanmuzaTopbl Dpupens —
Kpadrca), aurpoBanusi, cynbbupoBanus. Peakium ruipupoBaHust U IPUCOSTUHEHUS
xjopa kK Oenzomy. OCOOEHHOCTH XHUMHYECKHX CBOWCTB TOMOJIOTOB OeH30Ia.
B3aumHoe BiMsSHHE aTOMOB Ha MpUMEPE TOMOJIOrOB apeHoB. OpueHTanus B
peakuusx snekrpoduinbHoro 3amemienus. Opuentantsl | u Il pona. [Ipumenenue u
MoJyuyeHHe apeHoB. lIpupojHbIE HCTOYHUKU apOMATHYECKUX YIJIEBOAOPOIOB.
ApomaTHu3aiys aJKaHOB U ITUKIOATKAHOB. AJIKUIMpOBaHUE OEH301a.

Jlemoncmpayuu 1llapoctepxHeBbie 1 00bEMHBIC MOJIEM MOJIEKYJ OeH30ja U
ero romosioroB. Paznenenue cmecu O€H301 — BOJAa C IMOMOIIBIO JETUTEIHHOU
BOpPOHKHU. PacTBopstomniasi crnocoOHOCTh, OeH301a (IKCTPAKIUs OPTraHUYECKHX U
HEOPTaHMYECKUX BEIECTB OCEH30JI0M M3 BOJHOTO pacTBOpa HoJa, KpacHUTEICH;
pacTBOpeHHe B OEH30JIe BEIIECTB, TPYAHOPACTBOPUMBIX B BOjJie (cepbl, OCH30MHOMN
KuCIoThl). ['openne Oenzorna. OTHomeHWe OeH3o0ja K OpOMHOUM BOJE, pacTBOPY
nepmanranara kanus. [lomydenue HuTpoOeH30sa. O3HaKOMIIEHHE C (DU3UUECKUMU

CBOMCTBaMH ApOMATUYICCKUX YTIJICBOAOPOJ0OB C MCIOJIb30BAHUCM PACTBOPHUTCIIA
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«CombBeHT». WM3rotoBieHWe W WCMONB30BAHWE TMpOCTeimero mpubopa ais
xpomatorpacduu. [lonyuenue 6eH301a 1ekapOOKCUTUPOBAHHEM OCH30MHON KUCIIOTHI.
[Tomyuenune u paccioeHue 3MyJabCHUH OeH3ona ¢ Bojoi. OTHOIIeHHE OeH3oma K
OpOMHOI1 BOJIe M pPacTBOPY MEpMaHraHaTa KaJus.

1.6. IlpupoaHble HCTOYHUKH YyrJjeBoaopoaoB Hedts. Haxoxnenue B
npuposie, coctaB M (u3MUeckrue CBOMCTBA HEPTH. TOMIMBHO-IHEPTETUUYECKOE
3HaueHue HedTu. IlpombinuieHHas nepepaboTka HedpTu. Pextudukanus uHedTw,
OCHOBHBIE (paKIMK €€ pa3AeieHHs, UX HCIOIb30BaHHe. BTopuunas mepepaboTka
He(dTenpoaykToB. Pexktudukanus Masyta Npu yMEHBIIEHHOM AaBieHUH. KpekuHr
HedTenpoaykToB. Paznuunbie Buabl KpekuHra, padbotsl B.I'.1llyxoBa. M3omepuzarnus
QIKAaHOB.  AJIKWJIMPOBAaHUE  HENpPENEIbHBIX  YIJIEBOAOPOJAOB.  PudopmuHr
HedrenpoaykroB. KadecTBo aBTOMOOMJIBHOTO TOIUIMBAa. OKTaHOBOE YHCIIO.
[Ipuponuelii 1 momyTHbIM HeQTAHOM ra3bl. CpaBHEHHE COCTaBa IMPUPOJIHOTO U
MOIYTHOTO Ta30B, UX MPAaKTUYECKOE HCnoyb3oBaHue. KameHHbId yrojib. OCHOBHBIC
HaIlpaBJICHUS] HCIOJIb30BaHHUS KaMEeHHOro yris. KokcoBaHue KaMEHHOTO YT,
BOKHEWIIUME MPOAYKTHI ITOrO IMpolecca: KOKC, KaMEHHOYTOJIbHas CcMoJa,
HaJcMoibHas Boaa. CoeauHEHWUs, BBIACISAEMbIE M3 KaMEHHOYIOJIbHOW CMOJIBI.
[IpoyKThl, MOTyYaeMble U3 HAJCMOJILHON BOJABI. DKOJOTUYECKHUE ACTIEKThI JOOBIYH,
nepepabOTKU U UCTIOIB30BaHUS TOPIOYUX UCKOMAEMBIX.

JMemoncmpayuu Konnexkuusi «I[IpupoaHble HCTOYHUKH  YIJIEBOAOPOAOBY.
CpaBHeHUe TpoLecCOB ropeHust HeyTu U npupoaHoro raza. O6pazoBaHue HeTIHOM
MJICHKA Ha TOBEPXHOCTH BOnbl. KaramuTudeckuid KpekuHTr mapaduHa (Win
KEpOCHHA).

Jlabopamopnuwie onvlmul Onpenenenue HaJIU4Hs HeTpeIeTbHbIX
YyIJIEBOJOPOJOB B O€H3WHE MW KepocuHe. PacTBOpUMOCTh  pa3smuYHBIX
HedTenpoaykToB (O€H3MHA, KePOCHHA, AU3EJIBHOrO TOIUIMBA, Ba3eliMHA, napaduHa)
JIpYT B JIpyTe.

1.7. I'mapokcuiabHble coennHeHusi CTpoeHHME M KiIacCHU(pUKAIMS CIHPTOB.
Knaccudukanmsa cnupTroB 1O TUIy  YIIEBOAOPOJHOIO  pajauKaia, YHUCITY

TUAPOKCUIIBHBIX TPYHI M THUILy aTOMa yIVIEPOAA, CBA3AHHOIO C THUAPOKCUIBHOM
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rpynnoi. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE THAPOKCHIBHOW TPYIIIHL.
BnusHue cTpoeHuss cnupToB HAa MX (U3MUYECKHE CBONCTBA. MeXMONEKYJIsIpHas
BOJIOPOAHASA CBS3b. ['OMOJIOrMYECKUU PSAJ NPEACIbHBIX OJHOATOMHBIX CIUPTOB.
N3omMepust 1 HOMEHKIIATypa aJIkaHOJIOB, UX 001mas popmyiia. XUMHUUYECKHE CBOMCTBA
ankaHoJIOB. PeakimoHHasi CMOCOOHOCTh MPEAENbHBIX OJHOATOMHBIX CIIUPTOB.
CpaBHEHUE KHCIOTHO-OCHOBHBIX CBOMCTB OpPraHUYECKMX U HEOPraHUYECKHUX
coenuHeHuid, conepxxamux OH-rpynmy: KHCIOT, OCHOBaHUHM, aMQOTEepHBIX
coeMHEeHUN (BOJBI, CUPTOB). Peakiuu, MOATBEPkKIAIOIINE KUCIOTHBIE CBOMCTBA
CIIUpTOB. Peakuuu 3amemeHuss TUAPOKCWIBHOW TIpynIbl. MexXMOoJeKyIsipHas
JerupaTanus CIupTOB, YCIOBUA 00pa3oBaHusl MPOCThIX 3GupoB. CroxkHbIe 3(QUPHI
HEOPTaHUYECKUX U OPraHUYECKUX KHUCIOT, peakuuu 3Tepudukanuu. OKUCICHUE U
OKHUCJIUTENIbHOE JerujpupoBanue cnuptoB. CrnocoObl TMMOJTy4YeHUsS CIUPTOB.
['mpponn3 ranoreHaskaHoB. ['Wiaparanus anKeHOB, YCJIOBUS €€ IPOBEACHUA.
BoccranoBinenue  KapOOHWIBHBIX  coequHeHu. OTHAeNbHbIE  MPEIACTABUTEIN
aJKaHOJIOB. MeraHoy, €ro MpPOMBIIUICHHOE IIOJIy4YeHUEe W NPUMECHEHHE B
MPOMBINLJIEHHOCTU. buonoruueckoe aeiicteue MetaHosa. Crienpuyeckue CrocoObl
MOJy4YeHUs  ATWIOBOro  crnupra.  Dusnosiornueckoe  AEUCTBUE  ATAHOJIA.
MHoroaromusie crnupThl. VM3omMepuss M HOMEHKIATypa NPEACTABUTENIEU ABYX- H
TpEXaTOMHBIX COUPTOB. (OCOOEHHOCTH XUMHUYECKHUX CBOHCTB MHOTOATOMHBIX
COUPTOB, MX KaueCTBeHHOe oOHapyxeHue. OTAenbHBIE  TPEICTABUTEIN:
ATUJICHTJIMKOb, TJIUILEPUH, CMOCOOBI MX MOJYy4YeHUs, MPAKTUYECKOE MPUMEHEHUE.
®deHos. DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTpoeHue (eHosia. B3anmmHoe BiusHUE
apOMAaTUYECKOTO KOJIbIAa ¥ THAPOKCUIILHOM TpyMIbl. XUMHUYECKHUE CBOMCTBA (peHOIa
KaKk (PyHKIHS €ro XMMHUYECKOro CTpoeHus. bpomupoBanue ¢eHona (kauyecTBeHHas
peakiusi), HUTpOBaHWE (NMUKPUHOBAsT KHUCJIOTA, €€ CBONCTBA W MPUMEHEHUE).
OO6pa3oBaHue OKpalleHHbIX KOMIUIEKCOB ¢ HoHOM Fe3+. Ilpumenenue ¢enomna.
[Tonydenue peHona B IPOMBIIIJIEHHOCTH.

Jlemoncmpayuu Monenu MOJIEKyJ CIUPTOB U (eHosIoB. PacTBOpMMOCTH B BOJIE
QJIKAHOJIOB,  JTUJICHTJIMKOJNA,  riuiepuHa, ¢eHona. CpaBHEHHE  CKOPOCTH

B3aMMOJICHCTBHSI HATpUsi C STAHOJOM, IMPOMAHOJNIOM-2, 2-METHIINPONAaHOIOM-2,
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rmnepunoM. [lonyyenue 6poMdTana u3 staHona. Beitecuenne dheHona u3 gpeHosra
HATpHs yrojibHOM kuciotoi. Peakuus denona ¢ popmanbaeruniom. KauectBeHHbIE
peaknuu Ha (HEeHOJ. 3aBUCUMOCTH PACTBOPUMOCTH ()eHOJIa B BOJIE OT TEMITEpaTyphl.
BzaumopeiictBue ¢enona ¢ pacTBopoM Ienouyd. Pacrno3HaBaHue pacTBOPOB
dbeHonsATa Hatpus W KapOoHaTa HaTpus (06apOOTa)k BBIIBIXAaEMOTO BO3JyXa WIH
NEUCTBUE CHUJILHOM KHCIOTHI). Pacro3HaBaHWEe BOJHBIX pPacTBOPOB (eHoma W
TIIMIEPUHA.

Jlabopamopnsie onvimot Pextudukamus cMecu 3TaHoia — Boaa. OOHapyKeHHe
BOJIbI B @3€0TPOITHON CMECH BOJIbI U ATUJIIOBOTO CIIUAPTA.

Ilpakmuueckue 3anamusa VIzyyeHue pacTBOPUMOCTH CHOUPTOB B BOJE.
OkucjieHue COupTOB PaA3JIMYHOTO CTPOCHUS XPOMOBOM cmechio. [lomyueHue
nudTIIIoBOrO Adupa. [lomydenue riuiepara meau.

1.8. Anbaeruabl U KeTOHbI ['OMOJIOTHYECKUE psIbl AJbJIETHUIOB U KETOHOB.
[Tonarre o KapOOHWIBHBIX COEIUHEHUSX. DJIEKTPOHHOE CTPOCHHE KapOOHMIBHOU
rpynnsl. 13o0Mepusi 1 HOMEHKIIaTypa ajabIeruioB U KeTOHOB. DU3nueckue CBOKWCTBA
KapOOHUJIBHBIX COEIUHEHUN. XUMHUYECKHE CBOMCTBA aibJerHiOB K KETOHOB.
Peakimonnasi crmocoOHOCTh KapOOHUIBHBIX COCIWHEHUM. Peakinuu OKHUCIeHUs
anbACTUIOB, KAYECTBEHHbIE pEAaKUMU Ha albJEeTUAHyl0 rpynmy. Peakuuu
MOJIMKOHJIEHCAIK: 00pa3oBanue ¢GeHoaopopMaibACTUIHBIX cMOJI. [IpumeHnenne u
MoJIydeHHe KapOOHWIBHBIX coeAuHeHui. [IpuMeHeHue anbIerusioB U KETOHOB B
OBITY U MPOMBIIUICHHOCTH. AJBIETUALI U KETOHbI B Tpupoje (3dupHble Macia,
depomonnl). [lomyueHne KapOOHWIIBHBIX COCJUHEHUN OKHUCICHHUEM CIUPTOB,
ruparaieil aJKuHOB, OKHUCJIECHUEM YTIEBOJIOPOJOB. OTAenbHbIE MNPEICTABUTEIH
aJbJACTUIOB M KETOHOB, CrieliMpruyecKue CrocoObl X MOJYyYEHHUS U CBOMCTBA.

Jlemoncmpayuu 1llapocTepxHeBbIE U 00BEMHBIC MOJIEITA MOJICKYJT alIbJIETHIOB
M KETOHOB. [lonmydyeHue YKCYCHOro aibplerujia, OKHUCICHUE 3TaHOoJa XPOMOBOMU
cMechio. KauecTBeHHbBIE peaKIluu Ha aabJIeTUAHYIO TPYIIIY.

Jlabopamopnsie onvtmer OKUCICHUE dTaHOJIA B dTAHAJIb PACKAJICHHONW MEIHOM
npoBoJiokoil. [lomyuenue @eHomopopmanpaeruaHoro noauMepa. Pacno3HaBanue

pacTBopa arerona u popmaanHa.
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Ilpaxkmuueckue 3anamus VI3ydyeHne BOCCTAaHOBUTEIBHBIX CBOMCTB AJIbAECTUIOB:
peakius «cepeOpsHOTrO 3epkana», BoccTaHoBiIeHue ruapokcuna wmeau  (11).
BzaumopeiictBue Gpopmanbaeruaa ¢ THAPOCYIbPUTOM HATPHUSL.

1.9. Kapoonoswvie kucnomel u ux npouszeoonsvie ['OMOJIOTUYECKUN PNl
MpeeNIbHbIX OHOOCHOBHBIX KapOOHOBBIX KUCIOT. [IoHsATHE 0 KapOOHOBBIX KHCIIOTaX
U WX KJaccu(uKanus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUILHOM
rpynnsl. ['oMonoruyeckuii psji mpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX
HOMEHKJIaTypa W H30Mepusi.  MEXMOJNCKYISIpHbIE  BOJOPOJHBIE  CBSI3U
KapOOKCHJIBHBIX TPYMI, UX BIUSHUE HAa (PU3MUECKHE CBOWCTBA KapOOHOBBIX KHUCIIOT.
XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCJIOT. Peakuuu, WUIIOCTPUPYIOIIIE
KHUCJIOTHBIC CBOMCTBA M WX CpPaBHEHUE CO CBONCTBAMHU HEOPraHUYECKUX KHUCIIOT.
OOpazoBaHue (QYHKIIMOHATBHBIX MPOU3BOJHBIX KapOOHOBBIX KHUCJIOT. Peakuuu
sTepuduKanui. AHTUIPUILI KapOOHOBBIX KUCIOT, MX TMOJYYECHHE U MPUMEHECHUE.
CnocoObl  monaydeHus: KapOOHOBBIX KHCIOT. OTHenbHbIE NPEACTaBUTEIN W HX
3HaueHue. OOmmMe crnocoObl MOMyYeHUsI: OKUCIICHUE aJIKaHOB, aJKEHOB, MEPBUYHBIX
CIIUPTOB, aibJACTUIOB. BaxkHeline mpeACTaBUTENN KapOOHOBBIX KHCJIOT, UX
Owoyiorudyeckas pojb, CHenu(pUYECKHe CIOCOOBl IOJIYYCHHS, CBOHCTBA M
IIPUMEHECHUE MYPAaBbUHOM, YKCYCHOM, MAJIbBMUTUHOBOM U CTEAPUHOBOW; aKpUJIOBOM U
METaKpHUJIOBOM; OJICMHOBOM, JIMHOJIEBOW U JIMHOJEHOBOM; IIABEJICBOM; OEH30MHOM
kucioT. Cnoxsbie 3¢upsl. CTpoeHHME U HOMEHKJIATypa CJIOXHBIX A(HUPOB,
MEXKJIaccoBasi H30MepHUsi C KapOOHOBbIMU KucioTamMu. CrocoObl MOTyYeHHs
CIIOXKHBIX 3(pupoB. OOPAaTUMOCTh peakiuu dTeprudUKaIuU U (PaKTOPHI, BIAUSIIONTUE HA
CMEILICHHE paBHOBECHSI. OO6pazoBanue CJIOKHBIX oA (GupoB.
[TommyTunentepedranar. JlaBcaH Kak MpeACTaBUTEIb CHUHTECTHYECKUX BOJIOKOH.
XUMHYECKHE CBOMCTBA W TpPUMEHEHWE CIOXKHBIX 3hupoB. Kupwl. Kupel kak
clokHbIe 3¢uphl TiuiepuHa. KapOoHOBBIE KHCIOTHI, BXOMSIINE B COCTaB >KUPOB.
3aBUCUMOCTh KOHCUCTEHIIMM KUPOB OT UX COCTaBa. XMMHUYECKHE CBONCTBA KUPOB:
TUAPOJU3, OMBUIEHHE, TUApUpOoBaHUE. buosorudeckas pojab KUPOB, UX
UCIIOJIb30BaHUE B OBITY W TpOMBINUIEHHOCTH. Colii KapOOHOBBIX KHUCIOT. Mblia.

CriocoObl MoMy4YeHHs COJieil: B3aMMOJECTBHE KapOOHOBBIX KHCJIOT C METaJulaMH,
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OCHOBHBIMU OKCHJIaMH, OCHOBAHHUSIMHU, COJISIMU; IIEJIOYHOW THUIAPOJIU3 CIOKHBIX
a¢upoB. XUMHUYECKUE CBOWCTBA COJICH KapOOHOBBIX KHUCIIOT: THIPOJIN3, PEAKIIUH
MOHHOTO OOMeHa. Mpblia, CYIIHOCTh MOOIIEro aeucTBus. OTHOIIEHUE MbLIa K
xecTtkoi Boge. CuHrermyeckue moromue cpeactBa — CMC (meTepreHTsl), UX
MIPEUMYIIIECTBA U HEJIOCTATKH.

Jlemoncmpayuu 3HaKOMCTBO C (U3WYECCKUMH CBOWCTBAMHU Ba)KHEHIITNX
KapOOHOBBIX KHCJIOT. Bo3ronka OeH30MHOM KHCIOTHL. OTHOIICHHE pPa3IUYHbIX
KapOOHOBBIX KUCIOT K Bojie. CpaBHeHHe pH BOAHBIX paCTBOPOB YKCYCHOW U COJISTHOM
KHCJIOT OJMHAKOBOM MOJsIpHOCTU. [lomydyeHue MNpUATHO MNaXHYIIETO CJIOKHOTO
a¢upa. OTHOIIIEHHE CIMBOYHOTO, MOJACOTHEYHOT0, MAITMHHOTO Maces U MaprapuHa K
OpOMHOM BOJI€ U PACTBOPY NEpPMaHraHaTa Kajusl.

Jlabopamopnsie onvimsl B3auMonelicTBUE pacTBOpPA YKCYCHOM KHUCIOTBI C
MarHueM, OKCHJIOM IIMHKa, Thapokcuaom xene3a (I1I), pactBopom kapOoHata kamus
u creapara Kaius. O3HaKOMIJIEHHE € OOpaslamMu CIOXKHBIX 3(GupoB. OTHOIIECHHE
CJIOHBIX A(UPOB K BOJIE M OPTaHMUECKUM BellecTBaM. BrIBe/leHre KUPHOTO MSITHA C
MOMOIIBI0 CIIOXKHOTO 3(upa. PacTBOpUMOCTH KUPOB B BOJE€ M OPraHUYECKUX
pactBopuTensax. CpaBHEHHE MOIOIIUMX CBOMCTB Xo3siicTBeHHOro Mbuia 1 CMC B
KECTKOU BOJE.

Ilpakmuueckue 3anamusn PacTBOPUMOCTh Pa3IMYHBIX KapOOHOBBIX KHCIOT B
BoJie. B3aumoencTBrE YKCYCHOM KUCIIOTHI ¢ MeTaiaMmu. [lonydenne n3oaMuiaioBoro
aupa ykcycHOM KucCIOThl. CpaBHEHHE CTENEHU HEHACHIIIEHHOCTH TBEPAOTO WU
KUJIKOTO XUpoB. OMmbuieHUE xupa. llolyyeHue Mblia U UM3YyUYEHHE €r0 CBOWCTB:
MIEHOOOpa30BaHMs, PeakIuii HOHHOTO OOMEHa, THUAPOJIN3a, BBIASICHUS CBOOOIHBIX
YKUPHBIX KUCTIOT.

1.10. YraeBoasl [lonstue 06 yrneBogax. Knmaccudukamus yrieBomos. MoHo-,
JIM- U TIOJIMCaXapuibl, MPEJICTABUTEIN KaXJ0M IpyNIbl yIieBoJI0B. buomgorunueckas
pOJib YIJIEBOJOB, MX 3HAYEHHWE B >KU3HU 4YeJOBeKa M 0O0IIecTBa. MoHOcCaxapuibl.
CrtpoeHne u onTUYeCcKas M30MepUsi MOHOcaxapuaoB. VX knaccudukamus mo 4ucity

aTOMOB YIJIepoJa U Npupojie kKapOoHuIbHOM rpynnbsl. @opmyinsl Ouinepa u Xeyopca

23



JUTS 1300paXkeHUsT MOJIeKyJl MOoHOcaxapuaoB. OTHeceHne MoHocaxapuaoB K D- u L-
pany. Baxueimue npeacTaBUTENId MOHO3.

I'moko03a, cTpoeHue ee MOJIeKYyJbl W (u3uueckue cBoucTBa. TayTomepus.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKLUU MO ajJbACTUIHON TpymIme («cepeOpsHOro
3epKajia», OKUCIECHUE a30THOW KHUCJIOTOM, TUApUpoBaHuE). Peakiuu riroko3bl Kak
MHOT0aTOMHOTO COUPTA: B3aUMOJICMCTBUE TIIIOKO3bI ¢ rujpokcuaoM meau (I1) mpu
KOMHATHOM TeMmIeparype W HarpeBaHuu. PaznuyHbie TUIBI OpOXKEHHS (CIHPTOBOE,
MOJIOYHOKHUCHOE). [roko3a B mpupoje. buonormdeckas poiab U NPUMEHEHHE
TJIFOKO3BI.

@pyKTo3a KaK H30Mep IJKO03bl. (CpaBHEHHE CTPOEHHUS MOJEKYJIbl H
XUMHUYECKUX CBOMCTB TJIIOKO3bI M (GpyKTO3bl. DpyKTo3a B TPUPOJIE U €€
ouonoruueckas ponb. lleHto3pl. Pubo3a u ne3okcupubo3a Kak MpeCTaBUTENN
anbaoneHTo3. CTpoeHne MOJIEKYII.

Mucaxapuabl. Ctpoenue nucaxapunioB. Crnoco0d COYJIEHEHHUSI IHKIIOB.
BoccranaBnuBaromue W HEBOCCTAHABIMBAIOLIME CBOMCTBA JAMCAaXapHIOB Kak
CleICTBHE cOwIeHeHUs Lukia. CTpoeHMe M XHMHUYECKHME CBOMCTBA Caxapo3bl.
TexHOIOrnyeckne OCHOBBI IPOM3BOACTBA caxaposbl. JIakTo3a M MaybrO3a Kak
u3zomepbl caxaposbl. [lomncaxapuasl. Obmiee cTpoeHue nonrcaxapuaoB. CTpoeHue
MOJIEKYJIBI Kpaxmalsia, aMujio3a U aMHJIONEeKTUH. Pu3nueckue CBOMCTBA Kpaxmala,
€ro HaxoXJEeHHEe B MpuUpoje U Ouosoruyeckas poib. [TMKOreH. XUMHYECKUE
cBoiicTBa KpaxMayia. CTpOEHHE 3IJIEMEHTAPHOTO 3BE€HA IEJUII0JIO3bl. BrusHue
CTPOCHHMSI TIOJTUMEPHON IlenH Ha (PU3NYECKHE U XMMHUYECKUE CBOMCTBA IIEJITIOI03bI.
['maponn3 nemtono3bl, 00pa3oBaHHUE CIIOXKHBIX A(PUPOB C HEOPraHUYECKUMHU U
OpraHN4YEeCKUMU KUCIIOTaMHU.

ITonssTHe 00 HMCKYCCTBEHHBIX BOJIOKHAX: al€TaTHOM IIEJIKE, BHCKO3E.
Haxoxnaenue B mpupoje U OHoiorudeckas posib 1euiono3bl. CpaBHEHHE CBOWCTB
KpaxMaJia ¥ LEJUTIOJIO3bI.

Jlemoncmpayuu OOpasiipl yriieBo0B U u3nenuil u3 Hux. [lomydenue caxapara
KaJIbIUS U BBIJEIEHUE caxapo3bl U3 pacTBOpa caxapara Kajiblusa. BzaumoneiicTue

TJIIOKO3bl € (DyKCHHCEPHUCTOM KHCIOTONH. OTHOIIEHHE pacTBOPOB Caxapo3bl U
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MabTo3bl K Cu(OH)2 mpu HarpeBannu. O3HakoMIIeHHE ¢ PU3MYECKIUMH CBONCTBAMU
Kpaxmaia U 1esnono3bl. HaOyxanue 1esmiono3sl U kpaxmaina B Boje. [lomydenue
TPUHUTpPATA LEJUTI0N103bl. KOJIeKius BOJIOKOH.

Jlabopamopnuie onvtmur O30aKkoMIIeHUE ¢ (GU3NYECKUMU CBOMCTBAMMU TIIFOKO3bI
(anTeyHas ymakoBka, Ta0neTku). KuciaoTHbIM ruaponan3 caxaposbl. 3HAKOMCTBO C
oOpastamu monucaxapunoB. OOHapyKeHHE KpaxMmaja C IOMOIIbI0 KaueCTBEHHOU
peakuuu B Mejie, xjiede, Horypre, MaprapuHe, MakapoOHHBIX U3JEIUSIX, KpyTax.

Ilpakmuueckue 3anamua Peakuus «cepeOpPSHOTO 3epKajia»  TIIOKO3BI.
BaumopeiicTBue rimoko3bl ¢ ruapokcuaoM Meau (I1) mpu pa3nuyHbix TemiiepaTypax.
JleficTBue aMMHA4YHOrO pacTBOpa OKcuja cepedpa Ha caxaposy. OOHapykeHue
JIAKTO3bI B MOJIOKE. [[elicTBHE 0/1a HA Kpaxmall.

1.11. AMUHBI, aMHUHOKHCJIOTHI, Oekn Krnaccudukanus u u3omepus aMuHOB.
[louarue o060 amuHax. IlepBuuHBle, BTOpPUYHBIE U TPETUYHBIC AMUHBI.
Knaccudukaiys aMrHOB IO TUITY YIJIEBOJOPOJAHOTO paguKalia U YUCITYy aMUHOTPYIII
B MoJieKyJie. [[oMonorudeckue psasl IpeaeabHbIX amupaTHIecKuX U apoOMaTHIeCKUX
aMUHOB, U30MEPUS U HOMEHKJIaTypa. XMMUYECKHE CBONCTBA aMUHOB.

AMMHBI KaK OPraHMYE€CKHE OCHOBaHHUSI, UX CPABHEHHE C aMMHUAKOM U JPYTUMH
HEOPTraHWYECKUMU OCHOBaHUSIMU. CpaBHEHHE XMMHUYECKUX CBOWMCTB alu()aTUUECKUX
U apoMaTU4YecKuX aMruHOB. OOpa3oBaHue aMUI0B. AHWIMHOBBIC KpPacUTEIH.

[IoHsTHE O CHHTETHYeCKUX BOJOKHAX. [lommamuael W noIMaMHUAHBIE
CUHTETUUYECKUE BOJIOKHA. [IprmeHeHne u mosiydyeHue amMuHOB. [lonyueHue aMHUHOB.
Pa6otst H. H. 3unuHa.

AMMHOKHCIOTBI. IloHaTHE 00 aMHHOKHCIOTaX, HX KIacCU(pUKAIUSI H
ctpoeHue. OnTuueckas M30MepUs 0O-aMUHOKHUCIOT. HomeHkiaTypa aMHUHOKHUCIIOT.
JIBOMCTBEHHOCTh KHUCJIOTHO-OCHOBHBIX CBOMCTB AMHHOKHUCIOT U €€ MPUYHUHBI.
bunonspusie woHbl. Peakiuu konaeHcanuu. llentupHast cBsizb. CHHTETHYECKHE
BOJIOKHA: KampoH, sHaHT. Knaccudukanus BosiokoH. [lomydeHre aMUHOKHUCIIOT, UX
pUMEHEHUe 1 Onojorudeckas QyHKITusI.

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

U YeTBEpTUYHAs CTPYKTypbl OenkoB. DuOpwuisipHble U TIIOOYISpHBIE OENKH.
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XVUMUYECKUE CBOMCTBA OEJIKOB: TOpEHHUE, JAeHATypalus, THIPOIN3, KaueCTBEHHBIC
(uBeTHBIC) peakuuu. buonormyeckue (yHKIMM OEIKOB, MX 3HaueHUe. benku Kak
KOMITOHEHT nuiy. [Ipodiema 6eKkoBOro roogaHus ¥ MyTH €€ PEIICHHUS.

Jemoncmpayuu Ousnyeckue CBOKWCTBA METHIAMHHA: arperaTHOE COCTOSIHUE,
LBET, 3aIax, OTHOIIEHUE K Boje. ['opeHne MetuwiiamuHa. BzanmoielicTBue aHuiIMHA U
METUJIaMUHAa € BOJXOM W Kucioramu. OKpallluBaHWE TKAHEW aHWIMHOBBIMU
kpacutensiMu. OOHapykeHue (PYHKIMOHAIBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIOT.
Hevirpanusanus LIEJI0YU AMUHOKHCIJIOTOMU. Henrpanusanus KHUCJIOTBI
aMUHOKHCIIOTOM. PacTBOopeHue 1 ocakeHne OenKoB.

Jlabopamopnvie onvimer VI3roTOBIIEHHE IIAPOCTEPKHEBBIX U OOBEMHBIX
MoOJieJIed M30MEpHbIX aMHHOB. PacTBopeHue OenkoB B BOAE M HMX KOAaryJisius.
OOHnapy>xeHue 0eKa B KypUHOM siiflle U MOJIOKE.

Ilpakmuueckue 3anamua OOpa3oBaHHWE CcoOJiIed aHWIMHA. bpomupoBaHue
anunuHa. OOpa3zoBanue coisie raunuHa. [lomydeHue MeaHON COJIM  TJIMIMHA.
Henaryparus 6enka. LIBeTHbIE peakiyu OEIKOB.

1.12. A3orcoaep:xkamue rerepounkanyeckue coeanHenusi. HykienHoBbie
Kuca0oTel HyknenHoBbie KUCIOTBI. HyKJIEMHOBBIE KHUCIOTBI KakK MPUPOJHBIC
nonumepsl. Hykneotunsl, wux crpoenue, npumepbl. ATO u AP, wux
B3aMMOIIPEBPAILIEHUE U POJIb ITOTO IIPOLECCa B IPUPOJIE.

HonsitTue JAHK um PHK. Crpoenne JIHK, ee mnepBuuHas U BTOpHUYHAS
ctpykrypa. Pabotet ®.Kpuka u J[.Yorcona. KommiemMeHTapHOCTbh a30THUCTBIX
ocaHoBanmii. Perumkarus JIHK. Oco6ennoctu ctpoenuss PHK. Tunet PHK un nx
ounonornyeckue pynkmuu. [louarue o TpouaHOM KOj1€ (KOJI0HE).

Buocunre3 Oenka B XUBOW KieTke. ['eHHas MH)KEHEpUs U OMOTEXHOJIOTHS.
Tpancrennbie GOpMBI PACTCHHI U )KUBOTHBIX.

Hemoncmpayuu Mopenu MOJIEKYyJT BaXHEWIIMX TreTepouukinoB. Komnexius
IETEPOLIUKINYECKUX COEAUHEHUM. [leiicTBUE pacTBOpa NUPUAMHA HA WHIUKATOP.
B3aumopenictBue nupuaMHa € COJISIHOM Kuciaoton. Mopens Monekynsl JJHK,

ACMOHCTpanusa IIPUHOWIIA KOMINICMCHTAPHOCTH a30THUCTBIX OCHOBAHUM. O6p3.3HBI
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IPOAYKTOB MUTAHUS M3 TPAHCTCHHBIX (POpPM pacTeHHil U KUBOTHBIX. JlekapcTBa u
npernaparhl, U3rOTOBJIEHHBIE METO/IaMU T€HHON MHKEHEPUU U OMOTEXHOJIOTUH.

Jlabopamopuwiii  onetm VI3rotoBieHne OOBEMHBIX U  IIAPOCTEPKHEBBIX
MOJIEJI€H a30TUCTBIX I€TEPOLUKIIOB.

1.13. buosornyecku axkTuBHbIe coequHeHust Depmentol. [lonsatne o
dbepMeHTax Kak 0 OMOJIOTHYECKUX KaTaau3aropax 0eaKkoBoit mpupoasl. OcoOeHHOCTH
CTPOEHMsI M CBOWCTB B CpPaBHEHHMM C HEOPraHMYECKHUMH KaTaJIM3aTOPAMHU.
Knaccudukanus ¢depmentoB. OCOOEHHOCTH CTPOCHHS U CBOWCTB (HDEPMEHTOB:
CEJIEKTUBHOCTh M 3((PEKTUBHOCTh. 3aBUCHUMOCTb AKTHUBHOCTU (EPMEHTOB OT
temneparypsl 1 pH cpenpl. 3HaueHue (QpepMEHTOB B OMOJIOTMHM M NPUMEHEHHE B
IPOMBIIIVIEHHOCTH.

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

T'opmonbl. TloHsTHE O TOpMOHAX Kak OMOJIOTMYECKH AKTHUBHBIX BEUIECTBAX,
BBIIOJIHAOIIMX  SHAOKPUHHYIO DPETYJSIIUIO  JKU3HEACATENBHOCTH  OPraHU3MOB.
Knaccudpukanus TOPMOHOB: CTEPOUBI, IIPOU3BOJIHBIE AMUHOKHCJIOT,
MOJIUTIETITUIHBIE U O€IKOBble TOPMOHBL. OTHAENbHbIE MPEACTABUTENH: ICTPAIUON,
TECTOCTEPOH, MHCYJIUH, aIPEHAJIMH.

JlekapcrBa. IloHaTHe 0 NekapcTBax Kak XMMHUOTEPANEBTUYECKUX Mpenaparax.
Kpatkue ncropuueckue CBEACHUS O BO3ZHHKHOBEHUM M Pa3BUTHM XUMHUOTEPAIHH.
['pynmer  nekapcetB:  cyibhaMumbl  (CTPENTONHA), AHTUOMOTUKH (TICHHUIIWILINH),
AHTUNUPETUKU  (aCOUpPHUH), aHAJbreTUKU (aHanbruH). MexaHu3m  AeicTBus
HEKOTOPBIX JIEKAPCTBEHHBIX IPENApaToB, CTPOCHHUE MOJIEKYJI, IPOrHO3UPOBAHUE
CBOMCTB Ha OCHOBE aHajiu3a XUMHUYECKOTO CTpOEHHUs. AHTHOMOTHUKH, HX
KJaccu(ukanus 1Mo CTPOCHUIO, TUITY U CHEKTpYy NeHCTBUA. be3omacHble crocoObl
NPUMEHEHUS, JIEKapCTBEHHBIE (DOPMBI.

Hemoncmpayuu CpaBHeHue ckopoctu paznoxenuss H202 non npeiictBuem

dbepmenTa karanassl 1 Heopranndecknx karanuzatopoB: KI, FeCl3, MnO2. O6pa3is
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BUTAaMHHHBIX TIpenaparoB. [lomuBuramunsl. Umnroctpammu doTtorpaduii >KUBOTHBIX
C pa3iUyHbIMH (QopMaMu aBUTaMHMHO30B. [lmakat ¢ u300paxkeHuEeM CTPYKTYPHBIX
dbopmyn 3cTpaamoia, TECTOCTEpOHa, aJpeHanvHa. B3zaumojelcTBue aapeHaauHa C
pactBopom FeCl3. benkoBasi mpupoma uHCynuHa (LBETHAs peakius Ha OEIKu).
[lnakatel wiM KoxorpaMmbl ¢ (opMmyJaMud aMuja CyJb(QaHWIOBOW KHUCIIOTHI,
TUTUApO(ONINEeBON U JIOKHOW AUTHAPOPOTUEBOM KHUCIOT, OCH3WINIEHUIMILINHA,
TeTpaluKiInHa, 11eoTaKCuMa, acliuprHa.

Jlabopamopnusie onvimer VIcnibiTaHWe pAacTBOPUMOCTH aJpPEHAIIMHA B BOJE H
coJisiHOM kucnote. OOHapy>KeHHe acliipruHa B TOTOBOM JieKapCTBEHHOM (hopme.

Ilpakmuueckue 3anamusn OOHapyXeHUE BUTaMUHA A B IOJCOJTHEYHOM Maclie.
Oo6napyxenue ButamuHa C B 10104HOM coke. Onpenenenue BuTaMuaa D B ppiObeM
KUpE WIM KypHUHOM KenTke. [[elicTBMe aMuIIO3bl CIIOHBI Ha Kpaxmain. JlelicTBue
JIETUJIPOT€HA3bl HA METWICHOBbIM CHHMH. JleHcTBME KaTana3bl Ha NEPOKCHU]
BOJIOpOJia. AHaIM3 JIEKAPCTBEHHBIX IMPENApaToB, MNPOU3BOAHBIX CATHUIIUIOBOM
KHUCIIOTBI. AHAJIN3 JIEKaPCTBEHHBIX MPENapaToB, MPOU3BOIHBIX M-aMUHO(EHOIIA.

2. O0mas ¥ HeoOpraHu4yecKasi XUMHs

2.1. Xumusa — Hayka o BemecrBax CocraB BemecTBa. XHMHUYECKHE
aneMeHThl. CrocoObl CyIIeCTBOBAHMSI XMMUYECKHX AJIEMEHTOB: aTOMBI, MPOCThIC U
CJIO’KHBIE BelllecTBa. BelecTBa MOCTOSTHHOTO U MEPEMEHHOT0 COCTaBa.

3aK0H MOCTOSIHCTBA COCTaBa BellecTB. BellecTBa MOJIEKYJISIPHOTO H
HEMOJIEKYJIIpHOTO cTpoeHUsl. CrocoObl OTOOpa)KeHUS] MOJIEKYJI: MOJEKYJSIPHBIE U
CTPYKTYpHBIC (OPMYJIBI, IIAPOCTEP>KHEBBICE M MAaCIITaOHBIE MPOCTPAHCTBEHHBIC
(Ctroapra — bpurneba) monenu mosnekys. M3amepenue BemecTna.

Macca aToMOB H MOJIeKYJd. ATOMHas e€auHUIAa Macchl. OTHOCUTEIIbHBIE
aTOMHasg M MOJIEKyJsipHass Macchl. KoimMuecTBO BellecTBa M €QUHULBI  €r0
M3MEpPEHUS: MOJIb, MMOJIb, KMOJIb. Yncno ABorazipo. MosipHas macca.

ArperaTHble COCTOSIHMS BenlecTBa. TBepaoe (KpUCTaLIMUECKOE U aMOpdHOe),
KUIKOE U Ta3000pa3HOE arperaTHbIE COCTOSHUS BEIIECTBA. 3aKOH ABOTAIpoO M €ro

CIICOCTBUAL.

28



MoJasipablii 00beM BellecTB B ra3000pa3HoM cocTosiHUM. OObeIMHEHHBIH
ra3oBblii 3aKkOH W ypaBHeHME MeHneneeBa — Kianeitpona. Cmecu BeliecTs.
Paznuuust Mexy CMECSIMU U XUMUUYECKMMH COeIMHEHUsIMU. MaccoBasg U 0ObeMHast
JIOJIK KOMIIOHEHTOB CMECH.

Jemoncmpayuu OnbIThl, WUIIOCTPUPYIOIINE 3aKOH COXPAHEHHS MAacChl
BemiecTB. Habop mMojieneild atToMoB 1 MoJiekyJl. HekoTophle BellecTBa KOJIUYECTBOM B
1 Mob. Mojens MoJIsIpHOTO 00BbeMa Ta30B.

Ilpakmuueckue 3anamusa VI3rOTOBIICHHWE MOJEJIEN MOJIEKYJ] HEKOTOPBIX
OpraHMYEeCKUX W HEOpraHuyeckux BemiecTB. OYMCTKa BElIeCTB (DUIBTPOBAHUEM U
aucTWUIsInne. O4nCTKa BEMIECTB MEPEKPUCTATIN3ALUECH.

2.2. Ctpoenune atoMa ATOM — CIIOXHas yacTUla. JJoKa3aTenbCTBa CIOKHOCTH
CTPOEHHS aToMa: KaTOJHbIE U PEHTTeHOBCKUE JTyuH, PoTodh(DEKT, paIuOaKTUBHOCTD,
DIEKTPOJIH3.

Ilnanerapuas moxennb aroma O.Pesepdopna. Crpoenue atoma no H.Bopy.
CoBpeMeHHbIE MPENCTABICHUSI O CTPOEHUH aroma. KopmycKyasipHO-BOJIHOBOM
JyaJu3M 4acTHUI] MUKPOMHUPA.

CocraB aromHoro siapa. HykinoHsl: mpoToHbl W HEUTpoHbL. M30TOmbl U
HYKJIUABL. Y CTOWMYMBOCTH siep. ONeKTpoHHas o0onouka aroMoB. [lonsitue 00
ANIEKTPOHHON OpOUTAIM M HJIEKTPOHHOM oOsake. KBaHTOBBIE YMCIa: TJIABHOE,
opOuTanbHOe (M0OOYHOE), MAarHUTHOE M CIIMHOBOE. PacmpeneneHue 3IeKTpOHOB 110
AHEPreTUYECKUM YPOBHSM, MOAYPOBHIM U OPOUTAISIM B COOTBETCTBUH C MPUHIIUIIOM
HavMEHbIIEN SHEeprun, npuHuunom Ilaynu u npasuiiom ['yHza.

DJIeKTPOHHbIE KOHMUIypaluM aTOMOB XMMHUYECKUX 3JIEMEHTOB. BasieHTHbIE
BO3MOXXHOCTH aTOMOB XHMHYECKHUX DJIEMEHTOB. OJIGKTPOHHAs KiacCUUKAIM
XUMHYECKHX DJIEMEHTOB: S-, P-, d-, f-a71eMeHTHI.

Jemoncmpayuu ®otodrddext. Moaenu opobutaneit pazauaHon Gopmal.

Jlabopamopnwtit onetm HaOmoneHue CHEKTPOB HCIYCKAaHUS W TOTJIOMIECHUS
COEIMHEHUN XUMUUYECKUX 3JIEMEHTOB C TOMOIIBIO CIIEKTPOCKOIIA.

2.3. Ilepuoamveckuii 3axkoH u Ilepumogmueckasi cucremMa XHUMHYECKHX

3jeMeHTOB JI. U. MenpenieeBa OTKphITHE NEPUOINYECKOTO 3aKOHA. [Ipennochuiku:
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HaKoIJIeHUE (HaKTOJIOTUYECKOTO0 MaTepuana, padoTel mpemamectBeHHukoB (M. B.
Hebepeiinepa, A. 3. llankyprya, [Ix. A. Hsionenzaca, JI. FO. Meiiepa), cbes3n
xuMukoB B Kapiicpys, nmununoctHsle kadectBa [[. Y. MenneneeBa. Otkpeitue . U.
MenneneeBbiM lleproanueckoro 3akoHa.

Ilepuoanyecknii 3aK0H U cTpoeHue aroma. M3otonsl. COBpeMEHHOE MTOHATHE
XUMHUYECKOTO AJIeMeHTa. 3akoHoMepHOCTh [.Mo3mu. CoBpeMeHHas (GopMyIHpoBKa
[Tepnognueckoro 3akoHa. Ilepuonnueckas cucrema u cTpoeHue aroma. OU3NUECKUIA
CMBICII TIOPSJKOBOIO HOMEpA DJJIEMEHTOB, HOMEpPOB TIPYyNIIBI W IEPUOJA.
[leproguyeckoe M3MEHEHUE CBOMCTB J3JIEMEHTOB: paguyca aToMa; JHEPTUH
WOHU3AIUU; BJIEKTPOOTPULIATENBHOCTH. [IpUUMHBI W3MEHEHHS METAJUIMYECKUX H
HEMETAUIMYECKUX CBOMCTB D3JIEMEHTOB B TpyINNaxX M TMEPUOJAX, B TOM YHCIEC
OoonpImMX M cBepxOonbpiuX. 3HaueHue llepuoguyeckoro 3akona u [lepuoanueckoit
CUCTEMBl XuUMHUYeCKHX »diemMeHTOB Jl.M.MenaeneeBa misi pa3BUTHS HayKu U
MOHUMAaHUSI XUMHUYECKOU KapTUHBI MUPA.

Jlemoncmpayuu Paznuunbie BapuaHThl TaOnuipl [lepuoanueckoil cUCTEMbI
xumuueckux seMeHToB . 1. MenaeneeBa. OOpasiibl MPOCTHIX BEIIECTB OKCUIOB U
rugpokcuaoB aneMeHToB III nepuona.

Jlabopamopnwtii onvtm CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, OKCHUIAOB H
rugpokcuaoB aneMeHToB III nepuona.

2.4. Ctpoenue BemecTBa [ToHsiTHE 0 XUMHUYECKOH CBA3U. THUIIBI XUMHUYECKUX
CBSI3€M: KOBAJICHTHAsA, WOHHAs, METAUIMYeCKass W BoaopoaHas. KoBaneHTHas
XUMUYECKas CBS3b.

JIBa MexaHu3zmMa o00pa3oBaHHMsl JTOM CBS3M: OOMEHHBIH M JOHOPHO-
akienTopHbli. OCHOBHBIE MapaMeTphl ITOTO THUMA CBS3U: JJIMHA, MPOYHOCTh, YTOJ
CBA3M WM BaJEHTHBbIA yrois. (OCHOBHBIE CBOMCTBA KOBAJEHTHOW  CBSI3U:
HACBIIIEHHOCTD, MOJAPU3YEMOCTh U IPOYHOCTb.

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

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

Tunbl KpUCTAIIMYECKUX PEUIeTOK Yy BEUIECTB C 3TUM THUIIOM CBSI3U: ATOMHbBIE
U MojekysipHble. DU3NUYECKUE CBOMCTBA BEUIECTB C ATUMHM KPUCTAJUIMYECKUMHU
pelIeTKaMu.

HNonnas xumu4yeckasi cBsi3b. KpaliHnii ciydail KOBaJI€HTHOM IOJSPHOMN CBS3H.
MexanuzM 00pa3oBaHUsi MOHHOW CBsi3U. OHHBIE KpUCTaUIMUECKHE PEIIETKU U
CBOMCTBA BELIECTB C TAKUMU KPUCTAIAMMU.

Merananuyeckas xumudeckasi cBs3b. OcoObli THUI XWMHUYECKOW CBS3H,
CYyLIECTBYIOIIMM B META/UIaX U CIulaBaxX. Ee OTIWYMs U CXOJICTBO C KOBAJEHTHOU U
MOHHOW  cBa3amu.  CBOMCTBAa  METAJUIMYECKOM  CBsI3U.  Meramnmyeckue
KPUCTAJLUTNYECKUE PEIIETKHA U CBOMCTBA BEIIECTB C TAKUMU KPUCTAIIIAMH.

Boagopoanasi xumuveckasi cBsizb. MexaHusm o0Opa3oBaHusi Takoul cBsizu. Ee
KJIacCU(UKAIMS: MEXKMOJICKYJISIpHAs U BHYTPUMOJIEKYJIIpHAst BOJOPOJIHBIC CBSI3H.

MouJieky/JIipHble KPHUCTAJIMYECKHE PeleTKH JUIsi O3TOro THIA CBS3U.
du3NYECKUE CBOWMCTBA BENMIECTB C BOJAOPOAHON CBsA3bIO. buonorudeckas poib
BOJIOPOJIHBIX CBSI3€H B OpraHM3alluu CTPYKTyp OumomonumepoB. Exunas mpuposga
XUMHMYECKUX CBSI3€M: HAJIWMYUE PA3JIUYHBIX THUIIOB CBS3€H B OJHOM BEIIECTBE,
MepexXo]l OAHOTO TUMA CBS3U B IPYTOM U T. TI.

Kommiekcooopa3zoBanue. IloHsTHE O  KOMIUIGKCHBIX  COEIMHEHMSX.
KoopaunainonHoe 4ucio KomIiiekcooopazonarelis. BHyTpeHHsis u BHemHssA cepa
KOMIUIEKCOB. HOMeHKnaTypa KOMIUIEKCHBIX COeAMHEHUI. VX 3HaueHue.

Hemoncmpayuu Mopenu MOJIEKYJ Pa3IMYHOM apXUTEKTypel. Mojgemu wu3
BO3JIYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACIOJIOKEHUS Sp-, SP2-, SP3- TMOpPUIHBIX
opOutaneil. Monaenu KpUCTAUTMYECKUX PEHIETOK pa3IMdyHOTO THHa. Mojenu
mounekyn JIHK u Genka.

Jlabopamopnsie onvimbst B3auMOJENCTBUE MHOTOATOMHBIX —CIIMPTOB  C
dbenuHTOBOM KUAKOCTHIO. KauecTBeHHbBIE peakiny Ha noHbl Fe2+ u Fe3+.

2.5. Ilonumepnl Heopranuveckue mosauMmepsnl. [loaumepsl — TpOCThIE

BEILIECTBA C ATOMHOW KPUCTAUIMYECKON PELIETKOW: aJUIOTPOIHBIE BHUJIOW3MEHEHHMS

31



yriaepona (ammas, TpaduT, KapOWH, (QYIIIEpeH, B3aMMOCBSI3b THOPUIU3AINH
opOuTaneil y aroMoB yriepoia C MPOCTPAHCTBEHHBIM CTPOCHUEM aJTIOTPOIHBIX
MOAM(UKAINN ); CETICH U TEILTYpP IEMOYEYHOTO CTPOCHUSI.

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

Cepa mnuacruyeckasi. MwuHepamTbHOE BOJIOKHO — acOecT. 3HaAYCHHE
HEOPTaHWYECKUX  MPUPOJHBIX  TMOJUMEPOB B  (POPMUPOBAHWUU  OJIHOM U3
reoJIOTUYECKUX 000104YeK 3eMIN — JIUTOC(HEPHI.

Oprannveckue  mnoauMmepbl. CrnocoObl  UX  MOJYYEHUS:  PEAKIUU
MOJIMMEPU3ALNU U PEAKIUU NMONUKOHAeHCAUnH. CTPYKTYpbl HOJUMEPOB: JTUHEHHBIE,
pa3BETBIICHHBIE U MNpPOCTpaHCTBEHHBbIE.  CTPYKTypHUpOBAaHUE  MOJHMMEPOB:
BYJIKAHU3AIMS KAay4dyKOB, JAyOJeHUE OCJIKOB, OTBEPXKICHHUE MOJUKOHICHCAIMOHHBIX
nosimMepoB. Knaccudukariys moJMMepoB Mo pa3aTudHbIM [IPU3HAKAM.

Jemoncmpayuu KoIeKIUM TIJIACTMACC, KayuyyKOB, BOJIOKOH, MHUHEPAJIOB U
TOPHBIX MOPoJI. MUHepaabHOE BOJIOKHO — acOecT — W u3Jenusi u3 Hero. Mojenu
mouekyn 6enkos, JJHK, PHK.

Jlabopamopnsie onsimer O3HakoMmiieHHE C oOpas3liaMu ILJIaCTMAacC, BOJIOKOH,
Kay4yyKOB, MUHEPAJIOB M TOpHBbIX mopoA. IIpoBepka miacTMacc Ha 3JIEKTPUYECKYIO
MPOBOAUMOCTh, TOPIOYECTh, OTHOIIEHHWE K pacTBOpaM KHCJOT, IIeJioued u
okucnurened. CpaBHEHHE CBONCTB TEPMOPEAKTUBHBIX U  TEPMOIUIACTUYHBIX
nnactMacc. [lomyyenme HHUTEM M3 KalpOHOBOM WM JIABCAHOBOW  CMOJIBI.
OOGHapyxeHue XJiopa B TOJIMBUHWIXJIOPHU/IE.

2.6. IucnepcHble cucrembl IloHsiTHE O  JOUCHEPCHBIX  CHCTEMAaX.
Knaccuduxanuys IUCTIEPCHBIX CHUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSHUS
JIMCTIEPCUOHHOMN CpeJibl M TUCTIEPCHOM (ha3bl, a TAKXKE MO pa3Mepy UX YaCTHIL.

I'py0oaucnepcHbie CHCTEMbI: 3MYJbCHM U CYCHEH3UU. TOHKOAHUCHEPCHBIC
CUCTEMBI: KOJUIOMAHBIEC (30JIM U T€lM) U UCTHUHHBIE (MOJEKYJSIPHBIE, MOJIEKYJISPHO-

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

OMyJbCUM U CYCIIEH3UM B CTPOUTEIbCTBE, MHILNEBOM U MEIULHUHCKOU
IIPOMBIIUIEHHOCTH, KOCMETHKE. brosornueckne, MEAUIIMHCKAE U TEXHOJIOTUYECKHE
30J1M. 3HaYEHUE Telleld B OpraHu3alry )KMBOM Marepuu. bronorudeckue, NuuieBbIe,
MEJIUIMHCKHUE, KOCMETUYECKUE TEIIHN.

Cunepesuc xak (paxTop, ONnpenesoni Cpok TOJHOCTH IPOAYKIIMM Ha OCHOBE
reneil. CBepThIBaHNE KPOBH KaK OMOJIOTHUECKUN CHHEPE3HC, €ro 3HaYCHHE.

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

Jlabopamopnuie onvimu [1lonydyenue cycnensuu cepsl U kanugonu. [lomyuenue
AMYJIbCHH PACTUTEIBHOTO Macia u OeH3ona. [Tomyyenue 30518 kpaxmana. [Tomydyenue
307151 CEpbl U3 TUOCYJIb(aTa HATPUSl.

2.7. Xumuyeckue peaknum Krnaccupukanuss XUMHUYECKHUX pEaKIMid B
OpraHWYECKON U HEOPTraHWYECKON XUMUH. [[oHATHE 0 XMMUYECKON pPEaKIUN.

Peakuuu, wuaymme ©6e3 M3MEHEHUS KAueCTBEHHOI'O COCTaBa BEUIECTB:
aJUIOTpoNM3alMs M u30Mepusauud. Peaknuu, uaymme ¢ M3MEHEHUEM COCTaBa
BEIIECTB: [0 YHCIYy W XapaKTepy pearupyrolmux U 00pa3yrolMXcs BEIIECTB
(paznoxeHusi, COEOUHEHMs, 3aMelleHus, OOMeHa); IO W3MEHEHMIO CTeleHen
OKHUCJIEHUS] 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE M HEOKHCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIHH); TIO TETUIOBOMY 3P heKTy (9K30- U DHIOTEPMHUUECKUE);
no ¢ase (roMo- ¥ TeTepPOreHHbIE); TI0 HAMpaBJICHUIO (0OpaTUMBbIE U HEOOpPATHUMBIE);
M0 WCIOJIb30BAHUIO KaTaldu3aropa (KaTAIMTHUYECKHME W HEKaTAIMTHYECKHE); TI0
MeXaHu3My (paJuKaJIbHbIE, MOJIEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTH NpOTEKAaHUsT XUMHYECKUX peakuuil. BHyTpeHHss dHeprus,
sHTanbnus. TemmoBo Addext xumuueckux peakuuid. Tepmoxumuyeckue
ypaBHeHus. CTaHAapTHAS YHTAIBINS Peakiuid 1 00pa3oBaHus BemecTB. 3akoH [, U.

I'ecca u ero cineacTBusl. 9HTpOl'[I/I}I.
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Ckopocts xumuuyeckux peaknuii. [lonsitue o ckopoctu peakiuid. CKOpOCTb
rOMO- M TE€TEPOr€HHOW peakUuu. JHEprus akTuBanuu. DakTopbl, BIUSIOLIIAE HA
CKOpPOCTh XMMHUYECKOW peakiuu. [Ipupona pearupyrommx BemecTB. TemmepaTypa
(3akoH Baut — I'odda). Konnenrpanms.

Karanu3aTopsl W KaTajJm3: TOMO- U TE€TEPOr€HHBbIN, HX MEXaHU3MBI.
depMEHThI, UX CpPaBHEHUE C HEOPraHWYECKUMHU KaTaiu3aTopamMu. 3aBUCHUMOCTD
CKOPOCTH PEAKIHUl OT MOBEPXHOCTH CONPHUKOCHOBEHHS PEArHpPYOIIMX BELIECTB.
OOpaTUMOCTh XUMUYECKUX PEAKITHM.

Xumuveckoe papHoBecue. [IoHATHE O XUMUUECKOM paBHOBECHU. PaBHOBECHBIE
KOHIIEHTpAIKU. J[MHAMUYHOCTh XUMHUYECKOTO paBHOBeCHUS. DAKTOPHI, BIUAIONIUE HA
CMEIIICHUE PABHOBECHS: KOHIICHTpalus, JaBjieHUe, TeMmieparypa (mpuHuun Jle
[IaTenbe).

Jemoncmpayuu IlpeBpamienue kpacHoro Qocdopa B Oenblif; Kuciaopoja B
030H. Mojaenu Oyrana u nzodyrtana. [lodyyeHue KUciIopoa U3 NePoOKCUaa BOJAOPOIa
W BOJBI; aeruapartaius staHoisa. [lemouka mpeBpamenuii P — P205 — H3PO4;
CBOMCTBA YKCYCHOW KHCIIOTBI; pEakiuu, UIyIIMe ¢ oOpa3oBaHUEM OCajKa, raza u
BOJIbI; CBOMCTBA METAJJIOB, OKHCIICHUE albAEIUAa B KUCIOTY U COUPTAa B aJIbJCTH/I.
Peakuun ropeHus; peakuuyd 3HAOTEPMHYECKHE HA MPUMEPE PEAKIMU Pa3JI0KEHUS
(dTaHONIa, KaJIMMHOW CENUTpPHI, OMXpoMaTra aMMOHHSI) M IK30TEPMHUYECKHUE Ha
npuMepe peakiui coeauHeHus (oOeciBeurBaHUE OPOMHOM BOJBI U PacTBOpa
MepMaHraHara Kajusi STUJICHOM, TallleHUe U3BECTH U Ip.). BlauMojelcTBie MHKA ¢
pacTBOpaMH COJISTHOM M CEpPHOMl KHUCJIOT TpH pa3HbIX TeMIleparypax, pa3HbIX
KOHIICHTPAIUSAX COJITHOW KUCJOTHI; Pa3i0KeHUE MEPOKCU/Ia KUCIOPOAa C MOMONIBIO
okcunma wmapranma (IV), karamasel ChIpOro Msica U ChIporo Kaptodes.
B3aumojeiicTBUEe IIMHKA Pa3IMYHONM TOBEPXHOCTH (MOPOILIKA, MBUIM, TPaHyJ) C
KUCI0TOM. Moaenb «kursiniero cios». Cmenienne paBHoBecus B cucteme: Fe3+ + 3
CNS- «—— Fe(CNS)3; omblieHuE XKUpOB, peakuuu 3Tepuduxanuu. 3aBUCUMOCTb
CTETICHU DJICKTPOJUTUYCCKON TUCCOIHMAIIMN YKCYCHOM KHUCIOTBHI OT pa30aBiICHHUS.
CpaBuenue corictB 0,1 H pacTBOpoB CepHOl U CEPHUCTOM KHUCIOT; MYPaBbUHOU U

YKCYCHOﬁ KHCJIOT, THAPOKCHUAOB JINTUA, HATPUSA WU KaJIHA.
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Jlabopamopnvie onvimupr llonydeHne KUCIOpOAa pPa3iOKEHUEM IEpPOKCUAA
BOZIOpO/a M (WJIM) IepMaHranara kanusi. Peakuuu, uaynie ¢ o0pa3oBaHUEeM OCajiKa,
ras3a Wiy BOJbI JJIs1 OPTaHUYECKUX U HEOPTAHUYECKUX KHUCIIOT.

2.8. PacrBopbl IlonsitTue o0 pacrBopax. DU3KMKO-XMMHUYECKAs MpUpoAa
pacTBOpEHHsI M PAcCTBOPOB. B3auMoAeicTBHE pACTBOPUTENSI M PACTBOPEHHOTO
BEILIECTBA.

PacrBopumocTh BemecTB. CriocoObl BBIPKEHHSI KOHLIEHTPAIMU PAaCTBOPOB:
MaccoBasi JI0Jisl PacTBOPEHHOTO BellecTBa (MPOIEHTHas1), MoJisipHas. Teopust
AIEKTPOJUTHYECKON JUCCOLUALMH.

MexaHu3M JAUCCOLMANUM BELIECTB C PA3JIMYHBIMUA THUIIAMH XUMHYECKUX
cBsi3ei. Bkiag pycCKUX yUEHBIX B pa3BUTUE MPEACTABICHUN 00 3JIEKTPOIUTUYECKON
nuccourani. OCHOBHBIE MTOJIOKEHHS TEOPUH SIIEKTPOIUTUYECKON TUCCOLIMAIUN.

CreneHb 3JIEKTPOJIUTHYECKOH JMCCONMANMM U (PAKTOPhl €€ 3aBUCHUMOCTH.
CunbHBIE W CpEJIHUE BIEKTPONUTHI. Jlucconmanus Boabl. BogopoaHbIil moka3aTes.
Cpella BOJHBIX pacTBOPOB JIEKTPOIUTOB.

Peakuuu oOMeHa B BOJHBIX paCTBOPAX 3JIEKTPOJIUTOB.

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

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

Jlabopamopnstit onsim XapakTep IHUCCOLMAIMU PA3TUYHBIX THAPOKCHUIOB.
[IpakTnueckoe  3aHsitue  [IpurotoBineHue  pacTBOPOB  pPA3JIUYHBIX  BUIOB

KOHIEHTPALIUU.
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2.9. OKHCIUTEJBHO-BOCCTAHOBHTEIbHbIC PEAKIUH. DJIECKTPOXUMHYECKHUE
npoueccbl  OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. (CTErneHb OKHUCIICHUS.
BoccranoButenn u okumcaurean. OKHCIIEHHWE M BOCCTaHOBJICHHWE. BakHelmme
OKHCJINUTEIIM U BOCCTAHOBUTEIIH.

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

Knaccupukanuss OKHCIMTEILHO-BOCCTAHOBHUTEIBHBIX peakinuid. Peakiuu
MEXKAaTOMHOTO M  MEXMOJEKYJSIPHOTO  OKHCJICHUA-BOCCTAHOBJEHUs. Peakuun
BHYTPUMOJIEKYJISIPHOTO  OKHCIICHUSI-BOCCTAHOBJIEHUA. Peakuum camMOOKHCIEHUs-
CaMOBOCCTAHOBJICHUS (JIUCTIPOIIOPITMOHUPOBAHMUS ).

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

XuMH4ecKue HCTOYHUKHU TOKA. DIICKTPOAHBIE TOTEHIMAIBI. P cTaHIapTHBIX
AIEKTPOAHBIX MOTEHIIHAIIOB (DJIEKTPOXUMUYSCKUHN Pl HAPSKEHUH METAJIOB).

l'anbBaHWYecKHe 3JJIEMEHTbI M NPUHUMNBI HX padorbl. CocraBiieHUE
ralbBaHMYCCKUX dJeMeHTOB. OOpa3oBaHHE TaIbBAHWYSCKUX Tap MPH XUMHUYCCKUX
npoueccax. [‘aJlbBAHUYECKUE DIIEMEHThI, NPUMEHSIEMbIE B KHU3HU. CBUHIIOBAs
aKKyMYJISITOpHas 6aTapesi, HUKeb-KaJMueBble 0aTaper, TOTUITMBHBIC AJIEMEHTHI.

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

QJICKTPOJIN3Aa.
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Jemoncmpayuu BoccTtaHoBiIeHHE TUXpoMaTa Kainvs THHKOM. BoccTtaHoBiieHue
okcuma meau (II) yrmem u Bomopomom. BoccraHoBieHue auxpoMara Kalus
ATUJIOBBIM CIIUPTOM. OKUCIUTENBHBIE CBOMCTBA a30THOM KHUCIOTHI. OKUCIUTENbHBIC
CBOMCTBa AuxXpoMara Kajaus. ['aJpBaHMYECKHUE JIEMEHThI M OaTaperku. DJIeKTPOJIn3
pactBopa xiopuaa meau (II).

Jlabopamopnsie onvimpl B3auMOI€VICTBHE METAIUIOB C HEMETAJUIAMHU, 4 TAKXKE
C pacTBOpaMM COJIEM M pacTBOpaMM KHCIJIOT. B3anMOAEHCTBUE CEPHOM M Aa30THOU
KUCJIOT ¢ Meaplo. OKHUCIUTENbHBIE CBOMCTBA IMEpPMAaHraHaTta Kajlus B Pa3IMYHbBIX
cpenax.

2.10. Knaccuukamnus BemecTs.

IIpocrbie BemecTBa Kitaccudukanus Heopranunueckux BemiectB. IIpocTeie u
cnoxkHple BemecTtBa. Okcuupl, WX Kiaccudukanus. [uapokcunbl (OCHOBaHUS,
KHCIIOPOJCOJIEpKAIIUE KUCHOThI, am(poTepHble TUApoKcHbl). Kuciaore, wux
kinaccudukanus. OcHoBanus, ux kiaccudukanusa. Collm CpelHHE, KHUCIIbIE,
OCHOOBHBIC Y KOMITJICKCHEIC.

Metaibl. [lonoxeHne METAJIOB B MEPUOAUYECKON CUCTEME U OCOOCHHOCTH
cTpoeHusi ux atoMmoB. IIpocThie BelecTBa — METaUIbl: CTPOCHUE KPUCTAIIIOB U
MeTaJTndecKas XumMudeckas cBs3b. OOmme (u3uvecKre CBOMCTBA META/UIOB M MX
BOCCTAHOBUTEJIbHBIE CBOMCTBA: B3aUMOJEHUCTBUE C HeEMeTaulaMu (KUCIOPOJIOM,
rajoreHaMu, cepoi, az30ToM, BOJAOPOJIOM), BOAOM, KMCIOTAMH, PaCTBOPAMHU COJICH,
OpraHUYeCKUMHU BEIIeCTBAMHU (CIIUPTaMHU, TaJloreHajJIKaHaMu, (PeHOJIOM, KUCIOTaMHu),
menoyaMu. OKCHUIBI W THIAPOKCHALI METAUIOB. 3aBUCHUMOCTh CBOWCTB O3THUX
COCIMHEHUN OT CTENEeHEH OKMCIICHUS METaJIoB. 3HAUYEHHE METAJIJIOB B MPUPOJIE U
)Ku3Hu opranu3moB. Kopposus wMerawioB. I[loHstue koppo3un. Xumudeckas
KOppOo3us. DJEeKTpoXxuMudeckas Koppo3us. CrocoObl 3allMThl METAIOB  OT
koppo3uu. OOmue crnocoObl TMOJYyYEHUS METAUIOB. MeTtajuibl B NpPUPOJIE.
Meramtyprud M €€ BHUIBL: OUPO-, THUAPO- U DIICKTPOMETAILUIYPrusd. DJIEKTPOIU3
pacIUIaBOB U PACTBOPOB COCIMHEHUM METAJIJIOB U €T0 MPAKTUYECKOE 3HAUCHHUE.

Hemeranabl. Ilonoxenne HemerauioB B llepuoguueckon  cucreme,

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

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

Jlabopamopnusie onvimer  O3HakomyieHHE C oOpasllaMu MpeACTaBUTEICH
KJIACCOB HEOpPTraHWYecKuX BemiecTB. O3HaKoMiIeHHE ¢ 0o0pasliamMH IpelcTaBUTeNeH
KJIACCOB OpraHuYeckux BemecTB. O3HakoMieHue ¢ KoJuiekuued pyn. Ilomydenwne
Kuciopoga u ero coucrtea. [lomydenue Bomopoma U ero cpouctBa. llomyuyenue
MJIACTUYECKOM Cepbl, XMMUYECKHME CBOWCTBA cepbl. B3aumojeiicTBuEe MeETaioB C
pacTBOpamu KUCIOT U cojeil. CBoicTBa yriisi: afcOpOLIMOHHBIE, BOCCTAHOBUTEINBHEIE.
B3aumopeiicTBue I1MHKAa WM QIIOMUHHUSL C pacTBOpaMU KHUCIOT W HIEJIOYei.

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

Bogopoanbie  coeguHeHusi  HeMeTaJioB. [lomyueHne ammuaka W
XJIOPOBOJOPOJA CHHTE30M M KOCBEHHO. Pu3nyeckue cBoricTBa. OTHOIIEHUE K BOJE:
KHCJIOTHO-OCHOBHBIE CBOKCTBA.

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

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

OcHoBaHusl opraHuyeckue MW HeopraHmdyeckre. OCHOBAHMSI B CBETE€ TEOPHUH
ANEKTPONIUTUYECKON Aucconuann. OCHOBaHUSA B CBETE MPOTOIUTHYECKOW TEOPHH.
Knaccudukanuss opraHMYeCKUX U HEOPTraHMYECKUX OCHOBaHMM. XHUMHUYECKUE
CBOICTBa IIENIOYE W HEPACTBOPUMBIX OCHOBaHM. CBOWMCTBA OECKHCIOPOIHBIX
OCHOBAHUM: aMMHaKa U aMUHOB. B3anMHOE BIMSIHUE aTOMOB B MOJIEKYJIE aHWJIMHA.

AM@oTepHble OpraHMYECKHE W HEOPTraHWYECKHUe coequHeHus. AMQoTepHbIC
OCHOBAaHMSI B CBETE MPOTOJUTUYECKON Teopuu. AM(OTEpHOCTh OKCHIOB U
TUJIPOKCHUAOB MEPEXOAHBIX METAJUIOB: B3aUMOJCHCTBUE C KHCJIOTaMU U HIECTOYaMHU.
Comu. Knaccudukaruss u XumMudeckue cBoicTBa cojiell. OcoOCHHOCTH CBOWCTB
COJIEN OPTaHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

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

HEOPTraHWYEeCKONM M OpraHuyeckol  xumuu. ['eHernueckue psapl MeTaa (Ha
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puMepe KajblUs U JKelle3a), HeMeTaia (Cepbl U KPEMHUs), IEPEXOJHOTO dJIEMEHTa
(unHKa). ['eHeTHyeckue psbl U TEHETHYECKas CBA3b B OPraHUYECKON XUMHUH.

EnnHCTBO MHpa BELIECTB.

Jlemoncmpayuu Konnekuuu KUCITOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB,
JEMOHCTpalMsl MX CBOWCTB. B3anmoneicTBHE KOHUEHTPUPOBAHHBIX a30THOM M
CEpHOM KHUCJIOT, a TakKe pa30aBJICHHOW a30THOW KHCIOTHI C Meablo. Peakrus
«cepeOpstHOTO 3epKajia» JJis MYpaBbHUHOW KHUCJIOTHL. B3aumomeilicTBue pacTtBopa
THAPOKCHUIA HATpus C KHCIOTHBIMH okcujgamu (okcugom (dochopa (V)),
aMm(pOTEepHBIMU TUJIPOKCUAAMH (THAPOKCUIOM IIMHKA). B3aumoselcTBrue amMmMuaka ¢
XJIOPOBOAOPOAOM U BOAOW. AHAJIOTMYHO JUIsi MeETWiIamMuHa. BsaumopeictBue
AMHHOKHCJIOT C KACIIOTaMU U 1iesiouaMu. OCylnieCTBIEHUE MEPEXOJIOB:

Ca — Ca0O — Ca3(P0O4)2 — Ca(OH)2

P — P205 — H3PO4

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

Jlabopamopnwie onvimul 1lonydenne u cBOMCTBa yriieKUcaoro raza. CBomcTBa
COJISTHOM, cepHOM (pa30aBIICHHOW) M YKCYCHOM KHCIIOT. B3auMoaeicTBre ruipokcuia
HaTpusi ¢ coisamu (cynbdpatom meau (II) m xmopumom ammonwus). Pasmoskenwue
rugpokcuaa meau. IlomydyeHue u ampoTepHbIE CBOMCTBA THAPOKCHUIA ATFOMUHMUS.
[TomyyeHne XeCTKOW BOJbI M HU3YUYEHHUE €€ CBOWCTB. YCTPAaHEHUE BPEMEHHOU U
MMOCTOSTHHOM KECTKOCTH.

Ilpaxkmuueckue 3anamusa [1oiryyeHre Xa0pOBOJAOPOJA U COJTHON KUCIIOTHI, UX
cBoiictBa. [lomyueHne aMmmuaka, ero CBOMCTBaA.

2.12. Xumus 3JjeMeHTOB S-DiieMeHThl Bomopona. J[BOMCTBEHHOE MOJIOXKEHHUE
BOJIOPOJIa B TMEPUOAUYECKOM cucteme. M3oromsl Bomopoma. Tspbkemas Bopa.
OKUCITUTENBHBIE M BOCCTAHOBUTEJIBHBIE CBOWMCTBA BOJIOPOAA, €r0 IMOJIYy4YEHUE U
npuMeHenne. Posb Bogopoaa B KHUBOW M HEKUBOM npupoae. Boma. Ponb BoabI kak
Cpenoo0pa3yIoIIero BEemecTBa KIETKH. IKOJOTUIECKUE aCTIEKTh BOJOMOIb30BaHMUS.

duemenThl IA-rpynmbl. Ilenounbie Metamibsl. OOmas XapakTepUCTHKA

mMCJI0OYHBIX MCTALJIOB Ha OCHOBAHHMM ITIOJOXCHHA B HGpHOI[H‘-IGCKOﬁ CHCTCEMC
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anemenToB J[.M.MenneneeBa u crpoeHusi atomoB. llomyuenue, Qusmueckue u
XUMUYECKUE CBOMCTBA IIEJTOYHBIX METaUIOB. KaTHOHBI MIETOYHBIX METAIOB Kak
BaKHEHIIAs XUMU4Yeckass opMa MX CYIIECTBOBAHUS, PETYJIATUBHAS POJb KAaTHOHOB
KW U HaTpus B KUBOM KieTke. [IpuponHble cOeAMHEHUs HATpUsd W Kalus, UX
3HAYCHHUE.

JuemenThl IIA-rpynmbl. OOmias xapakTEpUCTHKA — IIEJIOYHO3EMEJbHBIX
METAJUIOB M MArHhs Ha OCHOBAaHMM TMOJIOKeHUus B llepumonnueckoil cucreme
anemeHToB [[. M. MenaeneeBa u cTpoeHMss atroMoB. Kanbuuii, €ro MoJy4eHue,
dbu3nueckue W XHUMHUYECKHE CBOMCTBA. BakHeillme CcoelMHEHUS Kalblusi, HX
3HaueHWe W mnpuMeHenue. Kampuuii B mpupoje, ero OHOJOTHYecKas poJib. p-
DJIEMEHTHI

AnoMuHui. XapakTepHCTUKA AJIOMUHHS HA OCHOBAaHHUM TIOJIO)KEHUS B
[Tepuonnueckoit cucreme nsnemeHtoB Jl. M. MengeneeBa u CTpOeHHs aToMma.
[Tonyuenue, ¢du3nyeckue M XUMHUYECKUE CBOMCTBA allOMUHUS. BakHeiimiue
COCOVMHEHUS aJOMUHMSA, UX CBOMCTBA, 3HAauY€HUE U IpumeHeHue. lIpupoanbie
COCMHECHUS ATFOMHUHUA.

Yraepon u kpemumii. O011as XapakTepucTUKa HAa OCHOBAaHUU WX TOJIOKEHUS B
ITepunonnueckoii cucreme . 1. Menneneesa u ctpoenust aroma. [IpocTeie BemecTsa,
oOpa3oBaHHbIE ATUMHU dJIeMeHTaMU. OKCHUIbI U TUIPOKCUJIBI YTIEpPOaa U KPEMHUS.
Baxxnelmme coiau yroJbHOW U KPEMHHEBOM KUCIOT. CUITMKaTHAs! POMBIIUIEHHOCTb.
["anorensr. OOMmIasi xapakTepUCTUKA TaJOT€HOB HAa OCHOBAHUM HX TOJIOKEHHUS B
ITepnoanueckoiut cucrteme snemeHToB /. 1. MenaeneeBa u CTpoeHUsT aTOMOB.

I'ajloreHbl — POCTHIE BELIECTBA: CTPOCHUE MOJIEKYJ, XUMHUYECKHE CBOMCTBA,
MOJIyYCHUE W TIPUMEHEHUE. BakHeWlme COeIVMHEHUs TalloreHOB, MX CBOWCTBA,
3HAYECHHE W NpUMEHEeHue. ['amoreHsl B npupojae. buonornueckas poJib TaJIOTE€HOB.
XanbkoreHsl. O011as XapakTepUCTUKA XaJIbKOTEHOB HA OCHOBAHMM UX TOJIOKEHUS B
ITepuoanueckon cucreme anemeHToB . 1. MenaeneeBa u CTpoeHUsI aTOMOB.

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

U cepbl. XaJIbKOTEHBI B IPUPOE, UX OMOJOTHYECKas pOJib.
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uieMmeHThl VA-rpynnbl. OOmas XxapakTepUCTUKa 3JEMEHTOB 3TOM I'PyIIbl HA
OCHOBaHMU UX MOJIOKeHUS B [lepuoanueckoii cucreme amneMeHToB . M. MenneneeBa
u cTpoeHuss atroMoB. CTpOeHHME MOJIEKYJbl a30Ta M aUIOTPONMHBIX MOIU(UKALNN
dbochopa, ux ¢usmyeckue M XUMHUYECKHE CBoMcTBa. BomopoaHbie coeauHEHUs
anemMeHToB VA-rpymmbl. Okcuibl a3ota U hocdopa, COOTBETCTBYIONINE UM KHUCIIOTHI.
Comm »tux kucioT. CBOWCTBA KUCIOPOMHBIX coeauHeHWd azora u (ocdopa, ux
3Ha4YeHHUE U MpuMeHeHne. A3oT u dhocdop B npupojae, ux Ouosorunyeckas poJb.

daemeHThl IVA-rpynnbl. O0mias XxapakTepuCcTUKa 3JIEMEHTOB 3TOM TPYIIIBI HA
OCHOBaHMU UX MoJiokeHus B [leprnoanueckoit cucreme snemenToB 1. . Menneneena
W CTpPOEHUS aTOMOB. Yriepoa U ero amiorponusd. CBOHCTBAa aIOTPOIHBIX
MoaudUKauuii yriepoaa, MX 3HaYeHUE M npumeHeHue. OKCUIbl U THUAPOKCHUBI
yIJepojia U KPEMHHUs, UX XUMHUUYeCKUe cBoicTBa. ColM YroiabHOW M KPEMHHEBBIX
KHCJIOT, WX 3HadYeHue u npumeHeHue. [Ipupomoobpaszyromias poiab yriepoaa s
JKUBOM Y KPEMHHS ISl HEKUBOW MPUPOIBI.

D-Daementbl Ocobennoctu crpoenust aromoB d-anementoB (IB-VIIIB-rpymm).
Menpb, UMHK, XpOM, KeJe30, MapraHell Kak MpOCThie BEIIECTBA, UX (PU3UYECKUE U
XHMHUYECKUE CBOMCTBa. HaxoXIeHue ATUX METaUIOB B MPUPOJIEC, UX TOJIYUYCHHUE U
3HaueHue. CoemuHeHHs d-3J€MEHTOB C Pa3JIMUHBIMH CTEICHSMH OKHCJICHUS.
XapakTep OKCHUIOB W THUAPOKCUIOB ATUX DJIEMEHTOB B 3aBUCHUMOCTH OT CTEICHU
OKUCJICHHUS METaJIa.

Jemoncmpayuu Konnekiuu TpoCThIX BEIIECTB, OOpPa30BaHHBIX 3JIEMEHTaMU
PA3IMYHBIX JJEKTPOHHBIX ceMelcTB. KosuleKiuu MHUHEpaJIoB M TOPHBIX IOPOJ.
[Toy4yenune anmoTpomHBIX MOAU(PHUKAINNA KUCIOPOa, cepbl, pocdopa. XumMudeckue
CBOMCTBa BOJOpOJa, KHUCIOpoaa, cepbl, (ocdopa, rajgoreHos, yriepoga. OKCHIBI
Cephl, a3zoTa, Yrjepoja, >Kejie3a, MapraHiia, MeIW C pPa3IUYHbIMU CTEHEHSMHU
OKHUCJICHUsI, UX CBOMCTBA. ['MAPOKCHIBI CEPbI, XpOMa, MapraHiia, )Kejae3a, MEIU,
QTIOMHUHUS Y [IUHKA, UX MOJy4YeHUE U XUMHUYECKHEe CBOMCTRA.

Jlabopamopnsie onvimar VI3yueHve CBOICTB MPOCTHIX BELIECTB U COEAUHEHUM
S-3JIeMEHTOB. M3yueHue CBOWMCTB MPOCTBHIX BEHIECTB M COCIUHEHUM P-3JIEMEHTOB.

N3ydeHnne cBOMCTB MPOCTHIX BELIECTB U COEAMHEHUHN d-371€MEHTOB.
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Ilpakmuueckue 3anamusn IlolydyeHue TUAPOKCHUIOB ANOMUHHS M LMHKQ;
UcCIIeOBaHUE UX CBOMCTB. [lonydeHWe M HCCIIEIOBAHHE CBOWMCTB OKCHJIOB CEpBHI,
yriepoja, hocdopa.

2.13. XumMusi B KHU3HH 0O0mecTBa XUMHUS W MPOU3BOJACTBO. XUMHUUECKASL
MPOMBIIUICHHOCTh M XUMHYecKue TexHoioruu. CpIppe I XUMHYECKON
MPOMBIIICHHOCTH. Bola B XUMHYECKOW MPOMBIIUICHHOCTH. OHEPrus s
XUMHYECKOT0 MpOM3BOACTBA. HayuHble NPUHIHUINBI XUMHUYECKOTO IMPOU3BOJCTBA.
3ammTa OKpyXarolleil cpeapl W oXpaHa TpyJa NMPU XUMUYECKOM IPOU3BOJICTBE.
OCHOBHBIE CTaUU XUMHUYECKOTO TPON3BOAICTBA. CpaBHEHHE MMPOU3BOICTBA AMMHUAKa
Y METaHOJIa. XUMHUS B CEIIbCKOM XO3AMCTBE. XMMH3ALMS CEIbCKOTO XO35IMCTBA U €€
HanpaBieHus. PacreHus W 1NoO4YBa, MOYBEHHBIM TMOTJIOMIAIOMIMN  KOMILIEKC.
VYnoOpenuss u ux kinaccupukanus. XUMUYECKHE CPEACTBA 3alllUTHl PACTCHHI.
OTpunarenbHble TOCHEACTBUS TMPUMEHEHUS TMECTUIMIOB U Oopbda ¢ HUMH.
XuMH3aLus KUBOTHOBOJICTBA.

XuMuA ¥ 3K0J0rus. XUMHAUYECKOE 3arpsi3HEHUE OKpy:karoiien cpeapl. Oxpana
rugpocepsl OT XUMHUYECKOro 3arpsi3HeHus. OxpaHa TMOYBBI OT XHMHUYECKOTO
3arpsisHeHns. Oxpana aTMocdepbl OT XUMUYECKOro 3arpssHeHusi. Oxpana ¢uiopsl u
(dbayHbI OT XUMHUYECKOTO 3arps3HEHUsI. BUOTEXHOIOTHS U TeHHAs! MHXEHEPHUS.

XuMHsl 41 NMOBCeAHEBHAsI KM3Hb YejioBeka. JlomalHss anTeka. Moromue u
yucTsmue cpenactsa. CpenactBa O0opbObl ¢ ObITOBBIMU HacekoMmbiMU. CpesncTBa
JIMYHOM TUTHEHBI U KOCMETUKHU. XUMUS U NuIa. MapKUpOBKHY YITaKOBOK MUIIEBBIX U
TUTUEHUYECKUX MPOAYKTOB M YMEHUE HX YUTaTh. DKOJOTHS JKWIHIA. XUMHUSA U
I€HETHKA YEJIOBEKA.

Hemoncmpayuu Monenu TpOU3BOACTBA CEPHOM KHUCIOTBI M aMMHaka.
Komnekus ymnobpennii u nectunuaoB. OOpas3isl CpeACTB OBITOBOM XUMHUH H
JIEKapCTBEHHBIX MPEMapaToB.

Ilpakmuueckue 3amamusn (O3HAKOMJICHHE C KOJUIGKIIMEH YIOOpeHU U
nectuiiuoB. O3HakoMJieHWEe C oOpasliaMu CpeACTB OBITOBOM XUMHUH U

JICKAaPCTBCHHBIX IIPCIIapaTOB.
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2.1. llpuMepHbIe TeMbI pedepaToB (TOKJIAT0B), MHIUBHAVAJILHBIX

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

npou3BoactBa B Poccuiickonn — Depepanuu. CoBpeMEHHBIE  METOMBI

o0e33apakuBaHUs BOJIBI.

o AIOTpOIHs METAIIIIOB.

° Kuznb u gesarensHocTh [, Y. Menaeneena.

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

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

. N3oTtomnsl Bogopona.

o Hcnonbs3oBaHne palMOAKTUBHBIX U30TONOB B TEXHUYECKHUX LIETAX.

o PeHTreHoBCcKO€ N3IyYeHNE U €T0 UCITOJIB30BAHUE B TEXHUKE U MEJIULIVHE.

o [I;ma3ma — 4eTBepTOE COCTOSTHUE BEIIECTBA.

o AMop(dHBIE BeliecTBa B IPUPOJE, TEXHUKE, OBITY.

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

XapaKTEPUCTUKU 3arPsI3HEHUSI OKPY>KArOUIEH Cpeibl.

o [TpuMmeHeHne TBEpIOro U razoo0pasHoro okcuaa yriepoaa (1V).
o 3amuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.
o ['pybonucniepcHbie CUCTEMBI, HUX KiacCU(UKAIUs ¢ HUCIOJIb30BAaHUE B

podeCCUOHATIBHON JIEATEIIbHOCTH.

o KocMmetnueckue remnm.

° [IpumeHenue cycrieH3uil ¥ SMyJIbCUN B CTPOUTENLCTBE.

o MuHepabl U TOpHBIC TTOPOJIBI KAK OCHOBA JIUTOCHEPHI.

. PactBops! BOkpyr Hac. Tursl pacTBOpOB.

o Bopna kxak peareHT u cpena st XMMUYECKOIO Ipolecca.

o Kuznsb u gearensHocth C. AppeHuyca.

o Bxilag oTeyecTBEHHBIX YUYE€HBIX B pPa3BUTHE TEOPUM DIIECKTPOJIUTUYECKON
JACCOLUALINH.
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b YCTpaHCHI/Ie JKCCTKOCTH BOJIbI HA IIPOMBIIIJICHHBIX ITPCAITPHUATUAX.

o CepHast KUCJIOTa — «XJIe0 XUMUYECKOW TPOMBIIIIICHHOCTH.

J Hcnonp30BaHne MUHEPANBHBIX KHUCIOT Ha MPEANPUATHSIX Pa3TUYHOTO
npodus.

J OKcuIbI U CONM KaK CTPOUTENIbHBIE MaTEPHAIBL.

o Hcropus rumca.

o [ToBapeHHas COJIb KaKk XUMUYECKOE CHIPhE.

J MHoronukuii kKapOoHaT KaJdblKs: B IPUPOE, B IPOMBIIIJICHHOCTH, B OBITY

o Peakuuu ropeHust Ha IPOU3BOJCTBE U B OBITY.

J BupTtyansHoe MOIETMPOBAaHUE XUMUYECKUX MTPOLIECCOB.

J DJEeKTPOJIU3 PaCTBOPOB AIEKTPOIUTOB.

J DJEeKTPOIN3 PaCIUIaBOB 3JIEKTPOJIUTOB.

o [IpakTiueckoe IpPUMEHEHUE AIIEKTPOJIN3A: paduHUpOBaHUE,

TaJIbBaHOIIIIACTHUKA, TaJIbBAHOCTCTHUA

o Hcropus nonydeHns U IpoU3BOCTBA AITFOMUAHMUS.

o DNEKTPOIIUTUYECKOE NTOJIyUeHHE U paUHUPOBAHUE MEIU

° Kuznb u gesrensHoCTh 1. JIPBH.

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

OTEYECTBEHHOW  YEPHOW  METAJUTypTHUH. COoBpEMEHHOE  METAJLTYPTUYECKOE
MIPOU3BOJCTBO.
° HcTopust oTe4eCTBEHHOW LIBETHOW METAJLTypPTrHH. PO METAIUIOB M CIUIaBOB B

HAayYHOTEXHUYECKOM IpoTrpecce.

o Koppo3ust MmeTamioB v ciocoObl 3alIUThl OT KOPPO3HUH.

o WNuepTtHbIe Uy 61aropoIHBIC Ta3bl.

. Poxnaromue conn — rajgoreHsl.

. HcTopus mBencKkon CIUYKH.

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

o Butanusm u ero kpax
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b Ponp oTeUeCTBEHHBIX YUYCHBIX B CTAHOBJICHHM H Pa3BUTHHU MHpOBOﬁ

OpFaHquCKOﬁ XHUMHUH.

L COBpCMGHHI)Ie MpCaACTaBJICHUA O TCOPUU XUMHUUYCCKOI'O CTPOCHUA
L DKOJIOTMYECKHE aCIeKThl UCIOIb30BaHUS YIIICBOAOPOAHOTO ChIPhA.
L DKOHOMHUYECKHE ACIICKThI MCIKAYHAPOAHOT'O COTPYAHHUYICCTBA I10

UCIIOJIb30BAHUIO YTIIEBOJOPOIHOTO CHIPhSI.
o Hcropust OTKpHITUS U pa3pabOTKU ra30BbIX U HEPTSHBIX MECTOPOXKICHUU B

Pocculickon ®@enepanumu.

o XuMusl yTIIeBOIOPOTHOTO ChIPhS U MOsI Oy ry1iast mpodeccus.

o YT1neBog0poHOE TOIIMBO, €r0 BUABI M Ha3HAUYCHUE.

o CuHTEeTHYECKHE KaydyKH: HCTOPHS, MHOTOOOpa3ne 1 NEPCIICKTHUBEI.

o Pe3uHoTexHnyeckoe MPOU3ZBOJACTBO U €ro poJib B HAYYHO-TEXHUYECKOM
nporpecce

o CBapo4HO€ MTPOU3BOACTBO M POJIb XUMHUH YTIICBOJIOPOIOB B HEM.

o Heptr w ee  TpaHCmOpPTHMpOBKAa KaKk  OCHOBAa  B3aWMOBBITOJHOTO

MCXKAYHAPOJHOI'0 COTPYAHUYICCTBA.

3. TemaTnueckoe MIAHNPOBAHUE

[Ipu peanuzamuu coaep:kanusi 00IIE00pa30BaATEIBLHOTO YyU4eOHOTO MpeaMeTa
«Xumus» B npenenax ocBoeHus OIIOII CIIO na 0a3e OCHOBHOrO oOOIIEro
oOpa3zoBaHus ¢ mojydeHueM cpennero ooOmiero obpazoBanus (IIIICC3) yueOnas
Harpy3ka oOydJarommxcs cocTaBisser — 158 wyacoB, W3 HUX ayIuTOpHAs
(oOs3aTenbHAsE) Harpy3ka OOy4YaroIIMXCs, BKJIOYAs JIaOOpaTOPHBIC OIBITHI U

MpaKTUYeCKue 3aHsATusl, —158 yacos.

Buo yueonoit paoomot KouunvecTBo yacoB

AyIuTOpPHBIE 3AHATHS. Bceero JlaGopaTopHble, | MpaKTHYeCKHE

Conep:xxanue 00y4eHUs

BBenenne 1
1. Oprannyeckasi XuMHA 60
1.1. [Ipeamer 6 2 2

OPTraHUYECKON XUMHH.
Teopus cTpoeHusd
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OPTaHUYECKUX

COCIUHCHUI

1.2. [IpenenbHble 4
YTJIEBOJIOPOJIBI

1.3. DOrTuneHOBBIC U 4
JINECHOBBIC
YTJIEBOJOPOIBI

1.4. AlleTHIEHOBEIE 3
YTJIEBOJOPOIBI

1.5. ApomaTtnueckue 3
YTJICBOJIOPOJIBI

1.6. [Ipupoausie 3)
HCTOYHUKH
YTJIEBOJIOPOIOB

1.7. I'mapokcuinbHbIC 6
COCIUHCHUS

1.8. Anpaeruabl ¥ KETOHBI 5

1.9. Kap6oHoBsie 3)
KHUCJIOTBI U UX
MIPOU3BOIHBIC

1.10. VYrnesonasl 5

1.11. AMuHsbI, 5
AMHUHOKHCIIOTHI, OCJIKH.

1.12. A3zotcopaeprkamue 5
TeTEPOIUKIINICCKUC
COCIUHCHUS.
Hyxneunnossie
KHCJIOTBI

1.13. buonornuecku 4
AKTUBHBIC COCAUHEHUS

2 O0mas n 97

HeopraHuvyeckKasi XuMHus

2.1. XumMusa — Hayka o 4

BEIICCTBaX

2.2. CtpoeHue aToma 6

2.3. [lepuoanueckuit 10

3akoH u [lepuoanueckas
CHCTEMA XUMHUYECKUX
anemeHToB [[. U.
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Menneneena

2.4. CtpoeHme BeMeCTBA 10

2.5. JlucniepcHbie 4

CUCTEMBI

2.6. [Tomumepsl 6 2
2.7. XuMHYECKHE peaKINu 10 4
2.8. PactBOpBI 6 2
2.9.0xucnurenpHo- 8
BOCCTaHOBUTEIIbHBIC

peaxIuu.

DIIEKTPOXUMHUYECKHE

MIPOIIECCHI

2.10. Knaccudukanus 8

BenecTB. [IpocTeie

BEIIECTBA

2.11.OcHOBHBIE KJIACChI 14 2

HCOPraHN4CCKUx "

OpTaHUYECKUX
COeIMHEHNH
2.12. Xumus 3J1eMEHTOB 6 2
2.13. Xumus B :KU3HU 5 2
ob1miecTBa

HTtoro 158 28 10

BHeayquTopHasi caMocTOsiTeIbHAsI padoTa

IToaroroBka 79

BBICTYIUIEHUH I10
3aJIaHHBIM TEMaM,
JIOKJIa/I0B, pedepaTos,
3cce, MHIMBUAYAJIBHOTO
MIPOEKTA C
UCIIOJIb30BaHUEM
UH(DOPMAITMOHHBIX
TEXHOJIOTUH U JIp

UTOTI'O 237

3.1. XapakTepucTHKA OCHOBHBLIX BH/IOB VYCOHOU TeATEJIHLHOCTH CTYICHTOB.

Copepxxanue XapaKkTeprucTUKa OCHOBHBIX BHJIOB JICSTEIHHOCTH CTYICHTOB
oOyueHus (Ha ypOoBHE YUEOHBIX JEHCTBUI)
Baxxueiime YMeHue naBaTh OINpENeTICHHE U ONEPHPOBATh CICAYIOUTIMHU
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XUMHUYCCKHUEC
IIOHATHUA

XUMUYECKUMHU TTOHITHSIMU: BEIIECTBO, XUMUYCCKUN DJIEMEHT,
aTOM, MOJICKYJIa, OTHOCUTEIbHBIC aTOMHAs W MOJICKYJIsIpHAs
MaccChl, WOH, aJJIOTPOMHS, H30TOIbI, XUMHUYECKas CBS3b,
AJIEKTPOOTPHUIIATETFHOCTh, BaJICHTHOCTh, CTETICHb OKHUCIICHUS,
MOJIb, MOJIIpHAas Macca, MOJSIPHBIH 00BEM Ta3000pa3HbBIX
BEIIECTB, BEIISCTBA MOJICKYJSIPHOTO M HEMOJEKYJISIPHOTO
CTPOCHHS, PACTBOPBI, JJCKTPOJIUT W  HEIICKTPOIUT,
AIIEKTPOJIUTHYECKAs JTUCCOTTHAITHS, OKHCITUTEIh U
BOCCTAaHOBHUTENb, OKHUCICHHE U BOCCTAaHOBJICHHE, TEILIOBOU
3 }exT peakuu, CKOPOCTh XUMHUECKOW PEaKIud, KaTaaus,
XUMHUYECKOE paBHOBecCHE, YTIIEPOTHBIN CKEJIET,
byHKIHOHATBHAS TPYyTIa, U30MEPHUsI, TOMOJIOTUS

OcCHOBHBIE
XUMUHU

3aKOHBI

DopMyIUpPOBAHUE 3aKOHOB COXPAHEHHS MACChl BEIIECTB U
MOCTOSIHCTBA COCTaBa BEIIECTB. YCTAHOBKA IPUYUHHO-
CJIEICTBEHHOW CBSI3M MEXY COJIEP)KAHUEM JTUX 3aKOHOB U
HaluCaHUEM XUMHYECKUX (POpMys U ypaBHEHUM. YCTaHOBKA
3BOJIIOIIMOHHON CYIIHOCTH MEHJIEJIEEBCKOM M COBPEMEHHOMU
dbopmyIMpoBoK nepuoandeckoro 3akona J[. M. Menneneena.
OOBbsicHEHHE (bU3UIECKOTO CMBICTIA CHUMBOJIMKH
NEePUOANYECKON TaONHMIbl XUMUYECKHX djaeMeHToB J[. H.
MenneneeBa (HOMEpOB »DJIEMEHTAa, IE€PUONA, TPYIIbI) U
YCTaHOBKa MIPUYUHHO-CJIEACTBEHHOM CBSI3H MEXTY
CTPOEHHUEM aToMa M 3aKOHOMEPHOCTAMHU HW3MEHEHUSI CBOWCTB
AJIEMEHTOB U OO0pa30BaHHBIX MMHU BEIIECTB B MEPUOJAX U
rpymmax. XapakKTepUCTHKa JJIEMEHTOB MallbIX M OOJBIITUX
IIEpUOJIOB MO UX IOJoXeHHuto B Ilepronnueckoi cucreme /l.
H. Menneneena

OCHOBHBIE
XUMHUH

TEOopUu

YcTaHOBKa 3aBUCUMOCTHA CBOMCTB XMMHUYECKUX BEIIECTB OT
CTPOCHHSI aTOMOB O0OpPa3yIOIIMX WX XUMHUYECKUX DJIEMEHTOB.
XapaKTepUCTUKA BAXKHEUIINX TUIIOB XMMHWYECKHX CBSA3EU U
OTHOCHUTEJIbHOCTH ATOU TUIIOJIOT U H. OOBsicHEeHHE
3aBHCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U CTPOECHUS
KPUCTAJUIMYECKUX pemeToK. @DOopmMyIMpoBKa OCHOBHBIX
MOJIOKEHUW TEOPUM DBJICKTPOJMTUYECKON NUCCOLUUALMU U
XapaKTEpPUCTUKA B CBETE ITOM TEOPUM CBOKWCTB OCHOBHBIX
KJIACCOB HEOpPraHWYECKUX coeauHeHn. DopMyMpoBKa
OCHOBHBIX IIOJIO)KEHUM TEOPUU XHUMHUYECKOIO CTPOCHUSA
OPraHUYECKUX COCAMHEHUM U XAPAKTEPUCTUKA B CBETE JTOU
TEOPUH  CBOMCTB  OCHOBHBIX  KJIAaCCOB  OPraHUYECKHX
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COEIMHEHUN

Baxueiiue
BEIIIECTBA u
MaTepUaIbI

XapakTepucTUKa COCTaBa, CTPOCHMSI, CBOMCTB, MOJYYEHU U
npuMe- HeHus BaxHedmumx MetamwioB (IA wm II A rpynm,
AIIOMUHUSA, JKeJie- 33, a B €CTECTBEHHO-HAy4YHOM Npoduie u
HEKOTOPBIX d-anemMeHTOB) " 170:¢ COEIMHEHUM.
XapakTepuCTUKa COCTaBa, CTPOEHUs, CBOWCTB, MOJYYECHHS U
npuMme- HeHus BakHenmux HemetawioB (VIIL A, VIIA, VIA
rpynm, a Takke a3ora u Qocdopa, yriaepoga M KpeMHHUS,
BOJIOPOJIa) M HMX COECIAMHEHUH. XapaKTepUCTHKA COCTaBa,
CTPOEHUs, CBOICTB, IMOJIYYEHHUS U NMPUME- HEHUS BaXKHEHIINX
KJIACCOB YTJIEBOJOPOJIOB (AJIKAHOB, LUKJIOAJIKAHOB, aJKEHOB,
QJIKUHOB, AapeHOB) W MX HauOoyiee 3HAYMMBIX B
HapOHOXO3SIIICTBEHHOM IUIaHE IIPEICTABUTEIICH.
AHaJIOTMYHAs XapaKTEPUCTUKA BAXKHEHIIUX IPEICTABUTEIEH
JIPYrUX KJIacCOB OPraHUYECKUX COEIWHEHUN: METAaHOJa |
ATAHOJIa, CJOXHBIX 3(QUPOB, KUPOB, MbUI, aJIbJAECTUIOB
(bopmanbaeruioB M ameTandbAeruaa), KETOHOB (aleToHa),
KapOOHOBBIX  KHCJIOT  (YKCyc-  HOW  KHUCIOTBI, IS
€CTECTBEHHOHAYyYHOro Npouis MpencTaBuTe- Jel Apyrux
KJIACCOB KHUCIIOT), MOHOCAaXapuaoB (TJIFOKO3bI), AUCAXapHUIOB
(caxapo3sl), MOJMCAXapUAOB (KpaxMajia U IEJUTF0JIO3bI),
aHWINHA, AMHHOKHUCIOT, OEJIKOB, HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, Kay4yKOB, IJIACTMACC

XUMHYECKUU SI3BbIK U
CUMBOJIMKA

Hcnonbs3zoBanne B  yd4eOHOM u  mpodecCHoHaNbHOU
NEATEIbHOCTH XMMHYECKMX TEPMHHOB M  CHMBOJIMKH.
Ha3BaHue W3y4eHHBIX BEIIECTB [0 TPUBUAIBHOW I
MEXAYHApOIHON HOMEHKJIATYypE M OTPaKEHUE COCTaBa 3TUX
COEIMHEHHUI C MOMOINIbI0 XUMHUeCKUX (opmyi. OTpaxeHue
XUMUYECKUX MPOLECCOB C MOMOIIBIO YPABHEHU XUMHUYECKUX
peakiuit  Xumudeckue peakiuu OObSICHEHHUE CYITHOCTH
XUMUYecKkux mpoueccoB. Kiaccudukanus XuMHUYECKHX
peakuMii Mo pa3au4yHbIM [PU3HAKAM: YHUCIY MU COCTaBY
IPOJYKTOB U PEAreHTOB, TETUIOBOMY 3(PEKTy, HAIIPABICHHIO,
dasze, HaTMYMIO KaTalW3aTopa, MW3MEHEHHUIO CTEeNeHen
OKHUCJICHUSI 3JIEMEHTOB, OOpa3yIOlIMX BEIIECTBA. Y CTAaHOBKA
PU3HAKOB OOILET0 M Pa3IMYHOTO B TUIIOJOTUU PEAKIUH IS
HEOpraHW4eckoil u opranumdeckoil xumuu. Krnaccudukarms
BEIIECTB M TMPOLECCOB C TOYKU 3PEHUS OKHUCIICHHUS-
BoccTaHOBJEHHs. (COCTaBl€HHE YpaBHEHUH peakUuid C
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MOMOIIBI0 METOJa dJEKTPOHHOro Oamanca. OObsicHEHUE
3aBHCHMOCTH CKOPOCTH XUMHYCCKOH PEaKIUU W ITOJIOKCHHS

XUMUYECKOTO PABHOBECHS OT PA3IUIHBIX (haKTOPOB

XUMHYECKUI BrinonHeHne XMMHMYECKOTO HJKCHEPUMEHTa B IOJHOM

AKCIIEPUMEHT COOTBETCTBHM C IMpaBwiamMu Oe3onacHocTd. Halmronenue,
dbukcanusi U OMHCAHHUE  PE3YyJbTATOB  IPOBEJIECHHOIO
3KCIIEPUMEHTA

XuMH4ecKast [IpoBeneHne  CcaMOCTOSITENIBHOTO  MOWCKA ~ XUMHYECKOU

uHbOpMaITus uH(OpMAIMK C WCIONB30BAHUEM PA3JIMYHBIX HWCTOYHHKOB
(Hay4HO-TIONYJISIPHBIX U3AaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HHutepHera). lcmonb3oBaHuE KOMIIBIOTEPHBIX
TEXHOJIOTUH IsI O0pabOTKM M TMepenadyd XUMHYECKOU
uH(poOpMaIMK U ee IPeACTaBISHUS B Pa3IuIHbIX GopMax

Pacuetnt 1o | YcTaHOBKa  3aBUCUMOCTH  MEXAY  KAauye€CTBEHHOM U

XUMHUYECKUM KOJIMYECTBEHHON CTOPOHAMHM XUMHUYECKUX OOBEKTOB U

dbopmynam U | IPOLIECCOB.

YPaBHECHUAM Pemenne pacyeTHbIX 3ajlad MO XMUMHUYECKHM (popMmynaM H

ypaBHEHUSIM

[IpodunbHOE 1
po(ecCUOHATIBHO
3HaYMMOE
COJIEpKaHue

OOnbsicHEeHME
IpupoJe,
BO3MOKHOCTEM MNPOTEKaHUs XUMHUYECKHMX IPEBpPALICHUN B

XUMHYCCKHUX HBHCHHﬁ, IMPOUCXOIAIINX B

ObiTy © Ha mnpousBojcTBe. OmnpeneneHue
pa3nuuHbIX ycinoBUsX. CoOnofeHne NpaBHIl HKOJIOTHYECKU
IPaMOTHOTO TIOBEIECHMS B OKpyxarouiei cpene. OreHka
BJIMSIHUS XUMHUYECKOIO 3arpsi3HEHUS OKPYXKAIOLEl Cpenbl Ha
npyrue

Cobmronenue mpaBui 6€30macHOr0 oOparieHus: ¢ TOpPrOYUMHU

OpraHusm YCJIOBCKaA u KHNBBIC OpraHu3MEI.

U TOKCUYHBIMU BEILIECTBAMU, 1a0b0paTOPHBIM

obopynoBanueMm.  [lomrotoBka  pacTBOpPOB  3aJaHHOU

KOHIICHTpalluu B OBITY W Ha Npous3BojcTBe. Kpuruueckas
OlleHKa XUMHWYECKON

JOCTOBEPHOCTH uHpopmanuuy,

MOCTYIIAOIIEH U3 Pa3HbIX HCTOYHUKOB

4. Y4eOHO-MeTOoAMYecKoe M MATePHAJIbHO-TEXHHUECKOEe o0ecrneuyeHue

MPOrpaMMbl YUE€OHOI'0 NpPeIMeTa «XHMMMUS»

OcBoeHHe TpOoTrpaMMbl YU4€OHOTO MpeaMeTa «XUMHS» B MpodecCHOHATBHOMN

0o0pa30BaTeNbHOM OpraHu3alluH,

peanmsyromeil  00pa3oBaTENbHYI0 IMPOrpaMMy

cpea”ero oo6bmiero oOpazoBanust B mpeaenax ocBoeHus OIIOIT CIIO na 6aze

OCHOBHOI'O 00I11ero o0pa3oBaHusl MPOXOJUT B KaOMHETe XUMHHU C J1abopaTtopueil u
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71a00paHTCKON KOMHATOM, B KOTOPOM MMEETCSI BOBMOKHOCTH 00ECTIEYNTh CBOOOTHBIIMA
noctynn B MHTepHEeT BO BpeMsi y4yeOHOro 3aHSATHS W B IEPUOJl BHEYYEOHOM
NEATETLHOCTH 00YUYaIOIIUXCSI.

[Tomemenne  kaOuHera  yJoBieTBopsieT  TpeOoBaHusiM  CaHUTapHO-
AMUIEMHUOJIOTHYECKUX TipaBuil U HopMatuBoB (CanlluH 2.4.2 No 178-02) wu
OCHAIIEHO TUIIOBBIM 000pPY/I0BAaHHEM, YKA3aHHBIM B HACTOSIIHNX TPEOOBAHUSX, B TOM
YuCclie CHelUUaIu3UpOBAHHOM yuyeOHOM Mebenbl0o U CpeAcTBaMU  OOy4YEHHS,
JIOCTATOYHBIMHU JIJI BBIMIOJIHEHUS TPEOOBaHUH K YPOBHIO MOJITOTOBKH O0y4arOLIUXCS.

B kabunere wumMeercss MyJbTUMEIAUITHOE 00O0pYy/IOBaHUE, TOCPEICTBOM
KOTOPOTO YYaCTHUKH O0Opa30oBaTENbHOTO Ipoliecca MPOCMATPUBAIOT BU3YAJIBHYIO
MH(pOpMAIINIO 110 XMMHUHU, CO3/Ial0T MIPE3CHTAIlMU, BUIEOMATEpUAIIB U T. 1.

B coctaB y4eOHO-METOIMYECKOTO U MaTEPHUATBHO-TEXHHUUECKOTO OCHAIICHUS
KaOWHETa XMMHUHU BXOJISAT:

* MHOTO(DYHKIIMOHAJIbHBIA KOMIUIEKC MPEoaBaTeis;

* HaTypaJbHble OOBEKTBHI, MOJENIU, MPUOOPHI W HAOOPHI I TMOCTAHOBKHU
JIEMOHCTPAIIMOHHOTO ¥ YYEHUUECKOTO IKCIIEPUMEHTA;

* TICYAaTHBIE U DKPAHHO-3BYKOBBIE CpENICTBA OOYUYEHHS; *® CPEACTBA HOBBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

* PEaKTHUBBI;

* TMIEPEYHH OCHOBHOM U JOTOJHUTEILHOW y4yeOHOW JUTeparyps; °
BCIIOMOTaTeIbHOE 000PYA0BAaHUE U UHCTPYKIIUH;

» OMOIMOTEYHBIN (HOH/I.

B OubGmuorteunsii ¢GoHA BXOAAT YUYEOHUKH U Y4EOHO-METOJUYECKUE
koMmruiekThl (YMK), pekoMeHaoBaHHbIE WM AOMYIIECHHBIC JJIi WCIOJIL30BaHUS B
npodeccuoHaNbHBIX o0pa3oBaTeIbHBIX OpraHu3aIusiXx, peann3yIoNmMX
o0pazoBaTeIbLHYI0 MPOrpaMMy CpeHero ooiero oopa3oBaHus B Mpejeaax OCBOCHUSI
OITOIT CTIO na 6a3e 0CHOBHOTO 00IIIEr0 00pa30BaHUsI.

bubanoreynsit dbon JIOMOJHEH XUMHYECKOU SHIIUKJIOINEIUEH,

CIipaBOYHHKaMH, KHUT'aMH1 JJI YTCHUS 110 XUMHUHU.
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B mpouecce ocBoeHHs mporpamMmbl yu4eOHOTO IpeaMeTa «XUMUs» CTYACHTHI
UMEIOT BO3MOXHOCTh JOCTyNA K 3JIEKTPOHHBIM y4e€OHBIM MaTepuaiaM M0 XUMHH,
UMEIIIUMCS B CBOOOJHOM JIOCTyne B ceTh MHTepHET (3JIEKTPOHHBIM KHHUIaM,

MpakTUKyMam, TectaM, matepuanam EI'D u ap.).

[TucemMo MunuctepctBa obpazoBanus u Hayku PO ot 24.11.2011 Ne MJI-
1552/03 «O6 ocHaieHnn o011e00pa3oBaTENbHBIX YUPEKACHUN YU4eOHbIM U yueOHO-
71a00paTOPHBIM 000PYAOBAHUEM).

3. PexoMeHnayeMasi JJUTEPaATYpPA

st ctyieHToB

1. ['abpuenssn  O.C., OctpoymoB W.I'. Xumua gnsa mnpodeccuid u
CHELMATIBHOCTEH TEXHUYECKOro Npo¢uist: y4eOHUK A CTYA. YUPEKICHHUM cpen.
npo@d. oopazoBanus. — M., 2017.

2. [Mabpuensn O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u ap. Xumus as
npogeccuil U CrenuanbHOCTEN €CTECTBEHHO-HAYYHOT0 Npoduiist: y4eOHHUK JUIsS CTY/.
yupexzaeHuil cpe. npod. oopazoBanus. — M., 2017.

3. INaopuenssa  O.C., OctpoymoB W.I'" Xumusa s mnpodeccuii u
CHELMATBHOCTEH COLMAIbHO- 3KOHOMHYECKOTO W TYMaHHUTapHOIro Mpoduiei:
y4eOHUK JIs CTYI. yupexaeHul cpel. npod. oopazosanus. — M., 2017.

4, [Nabpuensa O.C., Octpoymo WN.I'., CnagkoB C.A., JlopodeeBa H.M.
[IpakTuky™m: yueb. mocobue st CTyA. YUpEeKIeHUi cpen. mpod. oOpa3oBaHUs. —
M., 2017.

d. [Ma6puensa O.C., OctpoymoB U.I'., CnaakoB C.A. Xumusi: mocodue ais
noAroroBku k EI'D: ydeb. mocobue s CTyA. YUpexkAeHUd cpena. mpod.
obpazoBanusg. — M., 2017.

6. ["abpuensn O.C., JIpicoa I'.I'. Xumus. Tectsl, 3a1auu U ynpaxxHEHUS:
y4e0. mocodue il CTyI. yUpekIeHu cpel. mpod. oopazoanus. — M., 2017.

1. Epoxun O.M., KomaneBa MWN.b. Xwmmus mi1ga npodeccuit wu
CHEUATBHOCTEW TEXHUYECKOTO M €CTECTBEHHO-HAy4YHOro MpoQuiei: y4eOHUK aJis

CTY[. yUpexXaeHuii cpea. nmpod. oopazosanus. — M., 2016.
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8. Epoxun FO.M. Xumust: 3aauu u ynpaxHeHus: y4eb. mocobue st CTy/I.
yupexJIeHui cpe. mpod. oopazoanus. — M., 2016.

9. Epoxun FO.M. COopHHK TECTOBBIX 33JaHUil MO XUMHUH: y4eO. mocoodue
JUISL CTY . YUpexXaeHui cpea. npod. oopazoBanus. — M., 2016.

10. Epoxun IO.M., Koanesa W.b. Xumus mqisg npodeccuit u
CHEIMATBHOCTEH TEXHUYECKOTO MpOPMiIs. DIEKTPOHHBIM y4eOHO-METOANYECKUAN
komIuiekc. — M., 2016.

11. CnankoB C. A., OctpoymoB WN.I'., I'abpuensn O.C., JlykpsanoBa H.H.
Xumus A npodeccuil U CHeualbHOCTEH TEXHUYECKOTo Mpo@uiis. DIEKTPOHHOE
Ipuiio’keHue (3JIEKTPOHHOE yueOHOEe M3/laHue) AJI CTy[A. YUpexKIeHUuH cpen. mpod.
oOpazoBanus. — M., 2018.

s npennogaBaresist

1)  ®enepanbHbiii 3ak0oH OT 29.11.2012 Ne 273-®3 «O06 obpazoBaHuH B
Poccniickon @enepanum».

2)  Ilpuka3z MunucrepcTBa oOpa3oBanus u Hayku P® ot 17.05.2012 Ne 413
«O0 yTBepxkAeHUU (PeaepabHOTO roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpeaHero (IoJTHOro) o0IIero oopa3oBaHusD.

3) Ilpuka3 MuHuctepcTBa oOpa3zoBanus U Hayku P® ot 29.12.2014 Ne
1645 «O BHecenun uzmenenuil B Ilpukaz MunucrepcTBa oOpazoBanus u Hayku PO
or 17.05.2012 Ne 413 “O06 yrtBepxkacHUU (QeaepaTbHOTO TOCyAapCTBEHHOIO
00pa3oBaTEILHOIO CTaHAApTa CPEHEro (MOJHOTO) 00111eT0 00pa30BaHU Y.

4) [lucemo  JlemaprameHnTa TOCYJapCTBEHHOW TIOMUTUKH B chepe
noAroToBku padouwnx kanapoB u 1O Mwuno6paayku Poccuu ot 17.03.2015 Ne 06-
259 «PexomeHAaly 1Mo OpraHU3alUU MONIYUYEHUsI CPEIHEr0 0011Iero oOpa3oBaHus B
npenenax OCBOEHHS 00pa3oBaTENbHBIX MPOrPaMM CPETHEr0 MPOQPEecCHOHATBHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOIO OO0mIero oOpa3oBaHUs C Y4YeTOM TpeOOBaHUM
benepalibHbIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M MOJy4aeMOu
npodeccuu WM CrenuaabHOCTH CPETHETO MPOPECCHOHATTEHOTO 00pa30BaAHMS.

5) [Nabpuensn O.C., Jleicoa ['.I'. Xumus: KHUra s TpeNojaBaTes:

yueb.-metoa. mocodbue. — M., 2018.
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6) Tabpuensa O.C. m ap. Xumus ans mpodeccuii W crenuaIbHOCTEH
TEXHUUYECKOTO PO (DJIIEKTPOHHOE TIPUIIOKEHHE).

HNHuTepHeT-pecypcsl

www.pvg.mK.ru (omummnuanga «I[lokopu BopoObeBbI TOPBD»).

www.hemi.wallst.ru (OOpa3oBaTenbHbIH CANT IS MIKOJIBHUKOB « XUMUS).

www.alhimikov.net (O6pa3oBaTenbHbIN CANT IJIs IITKOJIBHUKOB).

www.chem.msu.su (DaeKkTpoHHass OMOIMOTEKA 10 XUMHUH).

www.enauki.ru (MHTEepHET-U3JaHue s yuuteneil « EctecTBeHHbIEe HAYKI»).

www.1lseptember.ru (MmeToauueckas razera «IlepBoe ceHTAOPS»).

www.hvsh.ru (xkypHait «XHUMHS B IIKOJIE»).

www.hij.ru (KypHan « XUMUS U KUZHBY).

www.chemistry-chemists.com (3J€KTPOHHBIH KYpHAT « XUMUKH ¥ XUMHSD» ).
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CamMmocTosiTeJILHAA Pad0Ta CTYICHTOB

HaumeHoBaHHE TEMBI
(paznena)

Coneprkanue u HOMEp
CaMOCTOSITeJIbHON padOThI

KomnnuectBO
YacoB

dopma KOHTPOJIA

Bsenenue

CamocTtosTenpHas paboTa
cryneHToB Ne 1:

Bknan B HayKy y4YEHBIX -
XHUMHUKOB

1

3ammra
IIpe3eHTaun

Tema. OcHOBHBIE
MMOHSITHS U 3aKOHbI
XUMMH.

No2 PacuyerHnle 3a1aun Ha
HaX0KJICHUE
OTHOCHUTEJIbHOM
MOJIEKYJISIPHOM MaccChl,
OITPEICIIEHUE MACCOBOM
JIOJIA XUMHUYECKUX
3JIECMEHTOB B CII0KHOM
BCIIICCTBE.

Tema. Ilepuonnueckuit
3aKOH W MEepUOUYECKast
CHCTEMa  XHMHYECKHX
AJIEMEHTOB 1. n.
Menneneena.

No3 DnexrpoHHbie 1
rpaduyeckue GopmyJibl
aTOMOB

Ne4 N3menenue
METAJUTMYECKUX U
HEMETAJUINYECKNUX CBOMCTB
3JIEMEHTOB

No5 Xapakrepucrtuka
3JIEMEHTA

Br16opounas
MIPOBEPKA
TeTpaJeu

Tewma.
BEIIECTBA.

Ctpoenue

Ne6 Tumnsl XuMHUEeCKON
CBSI3H BEIIECTB,
UCIIOJIb3YEMbIC B MHUIIIE
YeJIOBEKOM

No7 3aBHCHMOCTH CBOIICTB
BCIIICCTB OT THIIA
KPUCTAJIIINYECKON
pelIeTKH, uX
HCIIOJIb30BaHNE B MUIIICBOM
POMBIIIJIEHHOCTH

No8 ArperatHbie COCTOSIHUS
BenecTB. YnCThIE BEMEeCTBA
u cMmecu. MIX nmpumeHnenue

No9TucniepcHbIE CUCTEMBI,
CBOWCTBA IPUMEHEHUE B
MMUIIIEBOM
IIPOMBILITIEHHOCTH

Tect
3ammra
MIPE3EHTALMU U
COOOIIEHUH
Bri6opounast
MpoBEpKa
TeTpaaeu

Tema. Bonma. PacTBopsl.
DNEeKTPOIUTUYECKAS
JUCCOLAIUs

Ne10 Onpenenenue u
HOPMBI KQUECTBA ITUTHEBOU
BOJIbI

Tect
3amura
MIPE3EHTALMHU U
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Nel1 Pemenue 3agau

COOOIIECHUI

«KOHIIEHTpaluu BEMEeCTB» Bri6opounast

Nel2 CocraBnenue IIPOBEPKA

XUMHAYECKUX YPABHEHUN B TeTpajen

MOJICKYJISIPHO-MOHHOM BHUJIE Cam.pabora

Nel3 CocraBnenue

XUMUYECKUX YPAaBHEHUH B

MOJICKYJISIPHO-MOHHOM BHUJIE

Nel4 Pemenue 3amau ¢

HCTIOJIb30BaHUEM

KOHIICHTpaIuu

Nel5 Hanucarts ypaBHEHUS

XAMHYECKUX PEAKIIHNM B

MOJIEKYJISIPHO-UOHHOM

BU/JIE, XapaKTEpU3YIOLIUE

CBOKCTBA KHUCJIOT

Nol16 TexHuka

0€30I1aCHOCTH MPU PadOTE C Tect

KHCJIOTAMH U OCHOBaHUSMU 3amura

Nel7 Ucnonb3oBanue IIpE3eHTalu U
Tema Knaccuduxarus - .
HeOPIaHHIECKIX KHCIOT, conteli COOOIIIEHUM
BEIIECTR H HX CBOHCTBA OCHOBAHUI B OBITY, BribopouHast

TEXHUKE Pa3TUYHBIX BUAAX MpoBepKa

IIPOMBILLICHHOCTH TeTpajen

Ne18 Hanucatb ypaBHEHUS Cam.paborta

XAMUYECKUX PEAKINH B

MOJIEKYJISIPHO-MOHHOM

BU/JIE, XapaKTepU3yIOLIne

cBOMCTBa aM(POTEPHBIX

COCMHEHUN

Nel9 I'maposns conen
Tewma. Xumunueckue | No20Pa3anyHbIC TUIIBI Tect
peakiuu XUMUYECKUX pPEeaKInii Ha 3amuTa

IIPOU3BOJICTBE U B OBITY MPE3CHTANN U

Ne21 BupryanbHoe COOOIIECHUHA

MOJEINPOBAHUE Bri6opounast

XUMHUYECKUX MPOLIECCOB MpOBEpKA

Ne22 Dnexrponus, ero TeTpaaen

MPAKTUYECKOE MTPUMEHEHHUE Cam.pabora
Tema. Mertambsl  u | Ne23VcTopus nostyuyeHus u Tect
HEMETaJlIbI IPUMEHEHHUE METaJJIOB 3amuTa

Ne24 Bnauguue MeTajuioB Ha Mpe3EHTAaIUH,

OpraHu3M 4eJIoBeKa MIPOEKTOB U

Ne25 Onpenenenne COOOIIECHHHA

COJIepKaHusl METAJIJIOB B Bri6opounas
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UL MpOBEpKA
No26 HcTopust nosyueHust TeTpaaen
Y IPUMEHEHUE METAJIOB Cam.pabora
Ne27 NnepTHBIE M
0J1aropoHbIC ra3bl.
No28 Poxkparomme cojm —
rajnorensl. Mcropus
IIBEJICKOW CIIMYKH.
No29 Koppo3us meTaJuioB
Paznen 2. | Ne30 Ucrtopus
OPTAHUYECKAA BO3HUKHOBEHUS U PA3BUTHUSA
XUMUA OPTraHUYECKON XUMHH.
Tema. OcHoBHbIe | Ne31 JKu3Hb u
IOHATHS U TEOpHus | AeATeIbHOCTh A. M. Tecr
CTpOEHUA bytneposa.
OpraHUYECKUX Butanusm u ero kpax. 3atura .
COEAUHEHUI Ponb oTeuecTBEHHBIX HPCSCHTALUN 1
COOOIIEHUI
YYEHBIX B CTAHOBJIEHUU U
Pa3BUTUU MHPOBOM Bribopounas
OPTraHUYECKON XUMHH. 1poBepra
No32 CoBpeMeHnHbIE rerpaicn
Cam.pabota
peACTaBICHUS O TEOPUU
XUMHUYECKOTO CTPOCHHUSI
Ne33 Hanucatb uzomepsl u
Ha3BaTh UX M0
HOMEHKJIaType
Tema. YrneBogopoasl u | Ne34OcyiiecTBUTh Tect
170:¢ MPUPOJIHBIE | TPEBPAILICHUE 3amuTa
MCTOYHUKHU No35Pemenue 3anau Ha MPE3EHTAIUN U
BBIBOJI MOJIEKYJIIPHOU COOOIIEHUH
dbopmyibl BribopouHast
No36Pemienue 3a1au Ha MpOBEPKA
MIPAKTUYECKUN BBIXOJI U TeTpaJeu
npuMecH Cam.paborta
No37 Ocy1iecTBUTH
IpEBpaIlCHUE
Ne38IIpoekTtsr: IIpuponnsie
HMCTOYHUKH YTJIEBOJIOPOJOB
Ne39ITpoexTst: IIpupoansie
UCTOYHUKH yTJIe-
BOJIOPOJIOB
Ne40nonroroBka k
KOHTPOJILHOHM paboTe
Tema 3. | Ne41Bnusnaue ankorosst Ha Tect
Kucnopoaocoaepxaiiie | opraHu3M 4eJIoBeKa 3amnuTa
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OpraHUYECKUe Ne42 Wcnionb3oBanue IIpE3eHTalu U
COCJTUHEHUS KapOOHOBBIX KHCIIOT, COOOIIECHUHA
2(HpPOB, JKUPOB Brr6opounast
Ne43 COanancupoBanue MIpOBEpPKa
IIATAHUE TeTpajen
Ne44 OcymiecTBUThH Cam.pabota
peBpalleHue
Ne45 Pemenue pacyeTHbIX
3a/1a4y
Ne46¢cpaBHUTENIBHAS
XapaKTEePUCTHKA
YTJIEBOJIOB, UX POJIb JIJIst
KUBBIX OPTaHU3MOB
Tema Ne47Ponw G6enkoB u Tect
A3oTconeprKaiume HYKJIEMHOBBIX KUCIIOT JIJIs 3amura
OpraHUYECKUe YKUBBIX OPTaHU3MOB pe3eHTalul u
COCIUHEHHUS Ne48 Ocobennoctu CO001LIeHU I
00pabOTKUOEIIKOB U Bri6opounast
HYKJIEUHOBBIX KHCIIOT IPH MpoBepKa
MIPUTOTOBJICHUH THIIN TeTpajen
Ne49 Tlpumenenue Cam.paborta
MOJINMEPOB B OBITY,
TEXHUKE,
POMBITINICHHOCTH

No50 Pemenue 3agay Bcex
TUIIOB

No51 Pemenue 3agay Bcex
THUTIOB

No52 -541ToaroroBka k
JK3aMEHY
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Oo6pa3ubl opopmiieHUs TAOINI

Ta6auua 1. «ransl pa3sBUTHA OPraHUYECKON XUMHUMN»

IIpunoxenue 1

Ne Bpemennon
HasBanwue srama Onpenenenue Oco0eHHOCTh

/T nepuos
1. CTuxXuiHbBIN
2. AIXUMHAYECKHAN
3. Hakonnenue 3Hanui

(moHay4HBIN)

4, BuTtanuctrnueckuit
S. Hayunsiii
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Ipunoxenne 2
Oo6pa3ubl opopmiieHns: cxem

Cxema 1. «Bepcaabcko-BammHrronckasi cucreMa MeKIyHAPOIHbIX
OTHOILICHUI

Tunsl H30MepUH OPraHUYECKUX BellecTB

— ‘

MPOCTPAHCTBEHH CTPYKTYpHasi
[Tonmoxenus
I'eomerpruec YIIEPOTIHOTO (xpacHoi
Onruueckas cKeneTa p
Kast CBSI3M,

(byHKIMOHATB

HOM IpyIIIBL,

v 3aMECTHTEIIS

MEKKIIacCOBast
KOH(popmarm [uc\rpanc-
OHHAs U30Mepust
Hpuiaoxenne 3

Pa3BuTHE pa3roBOpHO# peyH HA 3aHATUAX XUMHH

Karteropuu Tunossie ppassl

IMonnmanue u BoinoHeHne | OTKpOITEe YICOHUK HA CTPAHUIIE. ..

NOpYy4eHHIi. IIpounTaiite naparpad (onpexnenenue, ab3ar,)
PaccMoTpuTe 3TOT pUCYHOK.
Pa3naiite kapTouku (OWIeTHI, 3a1aHuUs, TOCOOUS, U T.1I.).
CobepuTe TeTpaau, IIakaTel U T.1.
CocTaBbTe IJIaH OTBETA.

BobipaskeHue npochobl, A xouy cooOmmTh (y3HaTh, BBICHUTH, JI00aBUTh, YTOYHHTH,
JKeJTaHMS. BO3Pa3HTh, TIOTOBOPHUTH) O ...

MHe He BHJIHO, MOYKHO ITOJJOMTH K TOCKe?

S mpoury moMous MHE ...

Pasperiite MHE TOCMOTpPETH OTBET (pEILICHHE). . .

IToBTOpHTE, NOXKATYliCcTa!

OObsacHUTE,

OTtHoeHue Kk yeMy-au00. | MHe KaxeTcsi, 4YTO 3TO BaKHO (HEBa)XHO, HYKHO) 3HaTh, OTOMY
97O ...

JT10 3amanue JErkoe (TpyIHOE).

51 Ge3 Tpy1a BHIOJIHUII (@) 3TO 3aJaHKe

O0pamenne K cBepcTHUKY | BosicHu (cipocn) y ... Kak BBIIOJIHUTH 3TO 33JJaHHE
WJIM MpenoaaBaTeio. ITounTepecyiics, Kak MPAaBUIIBHO OTBETUTH HA ATOT BOIPOC.
S1 He moHKMMAI0, O0BICHUTE CHOBA.
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S He cornacex (Ha) ¢ Bamu.
Tl ommbaenibes.

Tr1 He nipaB(a).

Haiinu ommoOky B ...

Coo0menue o 4€M-I100.

MHe ObIIIO TPYTHO BBITIOJIHUT. ..

51 mymasi, 9TO IPaBUIIHHO BBITOTHHUI ...

S He yBepeH(a), 4TO MPaBUIIHLHO BBHITTOJHMII ()
S mpuaepKUBAIOCH APYrOT0 MHEHHS.

Opranmnsanus padoThbl.

Kak BBI qymaete, 4To MBI OyieM U3y4aTh CEroHs Ha ypoke?

Uto npoxoauiu Ha MPONLIOM Ypoke?

W3ydnTe 3TOT BOIPOC CaMOCTOATENBHO MO yueOHuKy. CocraBbTe
KOHCIICKT TIO TEME. . .

bynem mmcare camoctosTeNnbHYH paboty. bymem mmcath
KOHTPOJIbHYIO padoTy.

3anuinem nomaiinee 3aganue. OTBeThTe MUCbMEHHO (YCTHO) Ha
BOTIPOCHI. ..

BosJieuenue B q1uaJjor.

ThI caMOCTOSTEIHHO BBIMOIHSI (2) JOMAIIHEEe 3a/1aHKe?
TeGe nerko ObUTO BHIIOIHUTH 3TO 33JaHHUE

[ToueMy TbI He BBHIIOTHUI (a) TOMaIlIHEee 3aaHue?
Crnpocu y MeHs, 4TO TeOe HEMOHATHO.

Kakue OyayT Ko MHE BOITpOCHI?

O uéM TbI XOTE ( a) OBI MEHS CIPOCUTH?

Bonpocsl mno3HaBaTeIbHOIO
Xxapakrepa.

UTo HOBOTO BBI y3HAIU CETOAHS Ha ypoke?

A Kak 1mo-pyromy 3To cka3arb (OTBETUTh Ha BOIpoOcC)?

W3 Bcero 3Toro MOXXHO CAENATh BBIBOJ, UTO. ..

W3 atoro cnenyer, uto... IloueMy TbI Tak nymaemib?

A xak THl Jymaemb, noyemy...? IlocMOTpM BHUMATEIbHO B
TeTpajab (Ha JOCKY) U HAlH OIIUOKY.
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