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PabGouas mporpamma yueoHoM nucuuminHael OY .09 Xumus paspaborana B
COOTBETCTBHUHM CO CIEAYIOIIMMHA HOPMATUBHBIMH IOKYMEHTAMH:

®enepanbHblii 3akoHOM 0T 29.11.2012 Ne 273-®3 «OO0 o0pa3oBaHuH B
Poccniickon @enepanun»;

[Tpuxazom MunucrepctBa oOpa3oBanus U Hayku P® ot 17.05.2012 Ne 413
«O6  ytBepxaeHHH (enepasbHOTO TOCYJAapCTBEHHOTO  00pa3oBaTENIbHOTO
CTaHJapTa CpeaHero (IMOJTHOT0) 00IIero 00pa3oBaAHUY;

[Ipukaom MunucrepcTBa oopazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHud B IIpuka3 MunucrepcrBa oOpa3oBaHus U Hayku PD ot
17.05.2012 No 413 “O0 yrBepxaeHun (denepanbHOro TrocyJapCTBEHHOTO
00pa30BaTeNbHOIO CTaHAAPTA CPEIHETO (TIOJIHOT0) OOIIEro 00pa3oBaHUMY,;

[TucemoMm JlemapraMeHTa rocylapCTBEHHOM TMOJUTHKUA B cepe MOATrOTOBKHU
pabounx kaapoB u JIIIO MwunoOprayku Poccmm ot 17.03.2015 Ne 06-259
«PexoMeHmau No opraHU3aluy MOJYy4YeHUsl CpeaHero oluero oOpa3zoBaHUs B
npeenax OCBOCHHsI 00pa3oBaTeNIbHBIX MPOTrpaMM CPEIHEro MpoQeccHOHaIbHOIO
oOpa3zoBanus Ha 0a3e OCHOBHOTO 00IEro 0Opa3oBaHUs C y4yeToM TpeOOBaHUM
denepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTENbHBIX CTAHJIAPTOB U IOIy4aeMOM
npodeccuu Win CrenruagIbHOCTH CPETHEr0 MPOPECCUOHAIBHOTO 00pa30BaHUs»;

[IpumepHoOli mporpamMmoi 001e0o0pa3oBaTEILHON yYEOHOW AUCIIUTIIIMHBI
«MHOCTpaHHBIN A3bIK» NJ1s1 TPOGECCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3AINN C
yrouHeHusaMH 2017 (PI'AY «DUPO» nporokon Ne3 ot 25 mas 2017) u cornacHo
yrBepxkaeHHoro ['BIIOY HCO  «HoBocubupckuii mnpodecCHOHAIBHO — —
NEJAaroru4eckuii  KOJUIEK»  yd4eOHOTO  IUIaHa  [pOrpamMMbl  MOATOTOBKHU
CHEIUAINCTOB CPEIHEr0 3BEHAa, pEeaJIu3yeMoro IO CIEUUATBHOCTA U B
cootBeTcTBUM ¢ DI'OC CIIO cpeanero obmiero ooOpazoBaHus.
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1. HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma  001ieoOpa3oBaTeibHOM ~ y4eOHOM — AUCIHUIUIMHBL — «XUMUSD»
SBJIIETCSI YaCTbI0 OCHOBHOM MpOoQecCHOHabHON 00pa3oBaTeNbHON MPOrpaMMbl
CIIO (OIIOII CIIO) Ha 6a3e OCHOBHOTO O0IIEro 00pa3oBaHUs MPH IMOJITOTOBKE
CHEIMAIIMCTOB  CPEAHEro  3BeHa  JUIA CHeuuaIbHOCTEN CPEIIHETO
npodeccuoHaTbHOTO 00pa30BaHMUS:

09.02.05 Ilpuknaanas wuHpopmartuka (IO OTpacisiM), BXOIALIEH B cOCTaB
ykpynHeHHou rpymmbl mpodeccuit 09.00.00 MabopmaTtnka W BBIYUCIATEIbHAS
TEXHUKA;

npodeccust 09.01.03 Mactep o o6padoTke UG POBOH HHGOMAIIHH;

44.02.06 TIpodeccuonanpbHoe oOyueHue (MO OTpaciasiM) (CreruaIn3amus
08.02.01 CTpouTenbCTBO U SKCILTyaTalUsl 31aHUI U COOPYKEHUI; Crierann3anus
09.02.03 IIporpaMMupoBaHUE B KOMITBIOTEPHBIX CUCTEMax), BXOSIIEH B COCTaB
ykpynHeHHoi rTpynnbl npodeccuit 44.00.00 OOpa3oBaHMe W TEIaroruyecKue
HayKHU.

[Iporpamma pazpabotrana Ha ocHoBe TpeOoBanuii ®I'OC cpeanero ooOIIero
oOpa3oBaHMs, MPEIBIBISIEMBIX K CTPYKTYpe, COJEPKaHHI0O U pe3yibTraraM
OCBOCHHSI y4eOHON IUCHUTUIMHBI «AHTIMHCKUN SI3bIK», C ydeToMm [lpumepHoi
OCHOBHOM 00pa30BaTeIbHOM IIpOrpaMMBbl CpPEJHEro o0Iero oOpa3oBaHUs,
0J100peHHO penieHneM (eaepatbHOro yueOHO-METOIMYECKOro 0ObEAMHEHUS 110
obmemy obOpaszoBaHuto (mpotokosn ot 28 wutoHs 2016 r. Ne 2/16-3, u B
COOTBETCTBUH ¢ PexomMeHmanusMu o OpraHu3alfy MOJyUYeHHUsI CPETHETO 00IIero
oOpa3oBaHMsl B TMpeaenax OCBOCHHS OO0pa3oBaTEIbHBIX MPOrPAMM CPETHETO
npodeCCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOrO oOIIero oOpa3oBaHUS C
ydeToM TpeOoBaHul  (enepalibHBIX  TOCYJApCTBEHHBIX  00pa30BaTENbHBIX
CTaHAAPTOB U TIOJy4aeMoW TMPOQPECCHH WIH CIEHUATLHOCTH  CPETHETO
npodeccuonanbHOro oOpa3zoBanusi (mucbMoO JlemapraMeHTa TOCyAapCTBEHHOU
MOJINTUKH B chepe MoaAroToBku padounx kajapos u JI1O Muno6puayku Poccun ot
17 mapta 2015 . Ne 06-259).

Copeprkanue mporpaMmbl « XMMUSD HAMPaBJICHO HA JOCTHIXKEHHUE CIIEIYIOUTUX
neJen:

* (¢dopmupoBaHHe Yy OOydYaOIIMXCS YMEHHS OIICHMBAaTh 3HAYUMOCTH
XUMHYECKOTO 3HAHUS AJI KaKIOr0 YeIOBEKa;

* (hopmupoBaHKEe y OOYyYAIOMIMXCS LEIOCTHOTO MPEACTABICHUS O MUPE U POJIH
XUMHUHU B CO3JaHUU COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTHHBI MUpA; YMEHUS
OOBSACHATH OOBEKTHl M MPOLECCHl OKPYKAIOMICH JAEHCTBUTEIHLHOCTH: MPUPOTHOM,
COIIMAIIbHOM, KYJIbTYpPHOM, TEXHUYECKOM Cpenbl, — HCHOJB3Yys [Js STOTO
XUMUYECKUE 3HAHUS;

* pa3BUTHE y 00YyYaIOUIUXCS YMEHUN pa3inyaTh (PakThl U OLIEHKU, CPABHUBATh
OIICHOYHBIE BBIBOJIbI, BUIETh UX CBS3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPUEB C
OTpENEICHHON CHUCTEeMOW LIEHHOCTEH, (OpMyIHpoBaTh U OOOCHOBHIBATH
COOCTBEHHYIO MO3UIIHIO;

* mpuoOpereHuE OOYYAIOIIKMMHUCA OIbITa Pa3sHOOOPA3HON JESATENbHOCTH,
MO3HAHUS W CaMOTIO3HAHUS; KIIOUEBBHIX HABBIKOB, HMMEIOIINX YHUBEPCAIHHOE
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3Ha4YeHUEe I Pa3NUYHBIX BHJOB JIEATENLHOCTH (HABBIKOB pEUICHUs Mpobiiem,
OpPUHATHAA  pPELICHWH, TOWCKa, aHanu3a u  o0padoTku  uH(pOpMaLUH,
KOMMYHUKATHBHBIX  HAaBBIKOB,  HABBIKOB  HM3MEPEHHH,  COTPYIHUYECTBA,
0e30macHOro OOpaIIeHus ¢ BEMEeCTBAMH B TIOBCETHEBHOM JKU3HM ),

* TOJIEPAHTHOE CO3HAHUE W MTOBEJICHUE B MOJIMKYJIHTYPHOM MUPE, TOTOBHOCTH U
CHOCOOHOCTHh BECTH JAHMAJOr C JAPYTUMH JIIOJbMH, JIOCTUTaThb B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIINE IeTH U COTPYIHUYATh ISl UX JOCTHKEHUS,
CIIOCOOHOCTh ~ MPOTHUBOCTOATH  HMJICOJIOTUM  OKCTPEMHU3Ma,  HalMOHAIW3MA,
KceHOo(poOMM, NUCKPUMHHAIMK 10 COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIIMOHAILHBIM TIPU3HAKAM U IPYTUM HETaTUBHBIM COIUAILHBIM SIBIICHUSIM;

* AaHTUKOPPYIIIMOHHOE MHUPOBO33PEHHUE.

B nporpammy BKIIIOUYEHO cOjep)KaHUE, HaIlpaBlieHHOEe Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUM, HEOOXOAUMBIX 1Jisi KauecTBeHHOro ocBoeHus OITOI
CIIO na 6a3e ocHOBHOro 00IIero o0pa3oBaHus C MOJYYCHHUEM CPEIHETO OOIIETro
oOpa3oBaHMsi; MPOTPaMMbl  TOJTOTOBKM  KBaTU(UIMPOBAHHBIX  paboOYmX,
ciyxamux (I[MITKPC); mporpaMMbl TMOATOTOBKH CIHEIUATMCTOB CPEIHEro 3BEHA
(TIICC3).

[Iporpamma ydeOHOW AMCHMIUIMHBI «XHUMHUS» BKIIOYAET COJEpKAHUE
y4eOHOro Matepuaina, MOCIe0BAaTEeIbHOCTh €ro HU3y4YeHHUs, paclpeielieHue
y4eOHBIX YacCOB, TEMATUKYy pedepaToB, BUIbI CAMOCTOSTEIbHBIX PA0OT, YUUTHIBAS
cienpuKy MpPOrpaMMbl  MOJTOTOBKH  CICI[MATUCTOB  CPEJHEro  3BEHA,
OCBaWBAaEMOU CIIELIUANBHOCTH.

[Iporpamma  MOXET  MCHOJIB30BaTbCS  APYTMMHU  NPOQPECCHOHATBHBIMU
00pa3oBaTeNbHBIMU  OpPTraHU3aAlUSIMHU,  PEATU3YIOIIMMU  00pa3oBaTEILHYIO
mporpamMmy cpeaHero oomero oopazoanus B npeaenax ocsoeHuss OITOIT CIIO na
0a3e OCHOBHOTO 00IIero oOpa3oBaHus



2. OBIIIASI XAPAKTEPUCTHUKA YUYEBHOM JUCHUITINHBI
«XUMUD»

XuMHUsl - 3TO HayKa O BEIIECTBaX, MX COCTaBe M CTPOCHHUM, CBOMCTBaxX U
NpEeBpaLICHUX, 3HAYEHUU XUMHUYECKHX BEIIECTB, MATEpHUaliOB M IPOLECCOB B
PAKTUYECKOH JEATEeIbHOCTH YeIOBEKa.

Copnepxkanue  001e00pa3oBaTeIbHON  YUECOHOW  JUCHUTUIMHBI  «XUMUSD»
HaIpaBJICHO Ha YCBOCHHE 00YYaIOIIMMUCS OCHOBHBIX MOHSATHIA, 3aKOHOB U TEOPUH
XUMUH; OBJIAJICHUEC YMCHHSIMHU HAOJI0/IaTh XHMHYECKUE SIBJICHHS, IMPOBOJIUTH
XUMUYECKAH OKCIIEPUMEHT, IPOM3BOIUTh pPAacCUYeThl HAa OCHOBE XHWMHUYCCKHX
(dbopMyI1 BEIIECTB M YPABHEHU XUMUYECKUX PEaKIUM.

B nporiecce uzydeHus XuMun y 00y4aronuxcs pa3BUBAIOTCS TO3HABATEIbHBIC
WHTEPEChl U MHTEJUIEKTYaIbHBIE CIIOCOOHOCTH, MMOTPEOHOCTH B CAMOCTOATEIHLHOM
PUOOPETEHUS 3HAHUI 110 XMMHUHU B COOTBETCTBUU C BO3HUKAIONTUMU KU3HCHHBIMU
npobiieMaMu, BOCHUTBIBAE€TCS OEpeKHOE OTHOIICHHWE K MpHUpojie, MOHHUMAaHHE
310pOBOT0 o0Opa3a KHU3HH, HEOOXOJUMOCTU TMPEAYNPEKICHUS  SBICHUI,
HAHOCAILIMX BpEJ 30POBBI0 U OKpyXkarouieil cpeiae. OHM OCBauMBalOT IMPUEMbI
IrpPaMOTHOrO0, 0€30MaCHOT0 MCIOJIb30BAHUS XUMHUYECKUX BEILECTB M MaTEpHajoB,
IPUMEHSEMBIX B OBITY, CEIbCKOM XO35HUCTBE U Ha IPOU3BOJICTBE.

Peanuzanust NeQyKTMBHOIO MOJAXOJa K H3YYEHUIO XHUMHUHU CIIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTUYECKUX OIEpaliii MBIIUICHUs, KaK aHaiu3 WU CHHTE3,
00001IeHHe U KOHKpETH3allus, CpPaBHEHUE M aHaJOrus, CUCTeMaTu3alus |
KJaccuukanus u ap.

B mporecce u3ydeHHMs] XHMHHM TEOPETHUECKHE CBEACHUSA JOMOJHSIOTCS
JEMOHCTPAIUSIMH, JTAOOPATOPHBIMU OIBITAMH W TPAKTHYCCKUMH 3aHSATHSIMH.
3HAYUTENBHOE MECTO OTBOJIUTCS XHUMHUECKOMY 3KcmepuMeHTy. OH OTKpBIBaeT
BO3MOXHOCTH (DOPMHUPOBATH Yy 00YUYaIOIMIUXCS CHEIMATbHBIC PEMETHBIC YMEHHUS:
paboTaTh C BEIIECTBAMH, BBITIOJHATH MPOCTHIE XWMUYECKHUE OIbBITHI, YUYUThH
0e30mMacHOMY U DKOJOTMYECKM TIPaMOTHOMY OOpallleHHI0 C BEIIeCTBaMH,
MaTepHalaMH U MpolieccaMu B OBITY M Ha MPOU3BOJICTBE.

st opraHu3alud BHEAYJUTOPHOM CaMOCTOSITEIbHOW pabOThl CTYJIEHTOB,
NpEACTaBICH MPUMEPHBIA mepedeHb pedeparoB (mokmanoB). C  1emnbio
dbopmupoBaHuss ~ MHPOPMALMOHHON KOMIIETEHTHOCTH OOy4YaloIuXcs  MpU
OpraHM3alid  CaMOCTOSITENIbHOM  paboThI aKIICHTUPYETCSI ~ BHUMAaHUE
oOyuaroluxcs Ha Toucke WHGOpMalMu B CpeACTBaX maccMmenua, VHTepHere,
y49eOHON U CHENUAIbHOW JIUTepaType C COOTBETCTBYIOMUM O(OpMICHHUEM U
IPE/ICTaBICHUEM PE3yIbTAaTOB.

N3yuenne  o0meoOpa3oBaTebHOM ~ ydeOHOM — AUCIUIUIMHBI  «XUMUD»
3aBeplIaeTcs IMOJABEIECHUEM HUTOroB B (Qopme aud@epeHnupoBaHHOTO 3a4eTa B
paMKax MPOMEXKYTOUHOM aTTecTallMi CTYyAEHTOB B mpoiiecce ocBoeHuss OIIOII
CIIO c nonyuenuem cpennero obiero oopazoanus (IITICC3.)

[Ipu  ocBoenmu  cnenuanbHocTet  CIIO  TexHuyeckoro  mpoduis
npodeCCUOHAIBHOTO 00pa3oBaHus XUMHUsI H3ydaeTcs Oosiee yriIyOJeHHO Kak
npoduiibHas ydyeOHasi IUCIMIUIMHA.



Crneunduka u3ydeHUsT XUMHHM TPU  OBJAJEHUU  CHEIUATBHOCTIMHU
TEXHUYECKOTO MpoQuiiss OTpakeHa B Kaxaol Tteme pasnena «CoxaepikaHue
y4eOHON TUCIUILIMHBD B pyOpuke «IIpoduibHbie 1 mpodecCHoHaNbHO 3HAYUMbBIE
AIIEMEHTHI COJAEPKAHUSD». DTOT KOMIIOHEHT peaju3yeTcs MpH HWHIUBUIAYaIbHOU
CaMOCTOSITeNIbHON pabore oOyuaromuxcst (HamucaHuu pedepaTtoB, MOJITOTOBKE
COOOIIEHNH, 3aluTe TMPOEKTOB), B TIpollecce Yy4eOHOM JeATEeTbHOCTH TIOJ
PYKOBOJACTBOM TMpernojaaBaressi (BBIIOJHEHUM XHMHYECKOTO »JKCIEpUMEHTa —
7a00paTOPHBIX ~ OMBITOB M  NPAKTHYECKHX pabOT, pEImIeHWH MPaKTUKO-
OpPHEHTHUPOBAHHBIX PACUCTHBIX 3a/1a4 U T. II.).

B mpouecce u3yueHus XUMHHM TEOPETHUECKUE CBEACHUS JTOMOJIHSAIOTCS
JEMOHCTpAlMSIMH,  JTAOOPATOPHBIMU OMBITAMH M TPAKTHUYECKUMHU 3aHSITHSIMH.
3HAYUTENBHOE MECTO OTBOJUTCS XMUMHUYECKOMY SKcrmepuMeHTy. OH OTKphIBaeT
BO3MOXKHOCTH (DOPMHUPOBATH Y O0YJAIOIIUXCS CIICIIUATBHBIE TTPEIMETHBIC YMEHHUS:
paboTaTth C BEIIECTBAMH, BBIMIOJHATH MPOCTHIE  XWMHUYECKHE OTBITHI, YUYUTh
0€30MacHOMY U SKOJOTHYECKHM TPaMOTHOMY OOpalleHHI0 € BEIeCTBaMH,
MaTepuajgamMH U IpoLeccaMu B ObITY U Ha IPOU3BOJICTBE.

st opraHu3anud BHEAYJIUTOPHOW CaMOCTOSITEIbHOW pabOThl CTYJ/ICHTOB,
OBJIaJICBAIOLINX CHELMATIbHOCTAMHU CIIO TEXHUYECKOTO npous
npodecCuoHaNbHOrO  O00pa3oBaHMsl, MPEACTAaBIEH NPUMEPHBIA  IMEepEeUeHb
pedepaToB(1I0KIIaI0B), MHIAUBUIYAIBHBIX ITPOCKTOB.

B mporecce u3ydeHus XUMHH BaXHO (OPMHUPOBATH WHGOPMAIMOHHYIO
KOMIIETEHTHOCTh OOyuaromuxcsa. [1o3ToMy npu opraHuzanuu CaMOCTOSITENbHOU
paboThl HEOOXOIUMO AaKIICHTUPOBaTh BHHUMaHUE OOYYalOIMIUXCS Ha TIOUCKE
uH(popManuu B CcpeAcTBaXx Maccmenuna, VHTepHere, ydyeOHOM M crnenuanbHOU
JUTEPATYPE C COOTBETCTBYIOIIMM OPOPMIIEHUEM U TIPEJICTABIIEHUEM PE3YIIHTATOB.

N3yyenne  o0meoOpa3oBaTenbHON ~ y4eOHOM — JAWCHMIUIAHBI  «XUMUSD»
3aBeplLIaeTcsl MOJABEJACHUEM HUTOTOB B (opMme aAud@epeHIupoBaHHOTO 3a4eTa B
paMKax MPOMEXKYTOUHOM aTTecTallMu CTYyAEHTOB B mpoiecce ocBoeHust OIIOII
CIIO ¢ nonyuyenueMm cpeanero odmiero oopazosanus (IITICC3.).



3. MECTO YUYEBHOM JUCIHUIIJIMHBI B YYEBHOM ILJIAHE

VYyeOnass  gucimmimHa  «XUMHS»  SBISIETCS  YYEOHBIM  IPEIMETOM
oOsi3atenpHOM mpeametHor obnactu «EctectBennbie Haykm» PI'OC cpennero
obmrero oopa3oBaHusl.

B mpodeccuonanbHpix 00pa3oBaTENbHBIX OpraHU3aLUAX, PEATHU3YIOLINX
o0Opa3oBaTellbHyl0 NporpaMMy CpeAaHero ooOmero oOpa3oBaHus B Ipejaenax
ocBoenusi OIIOII CIIO na 6a3e ocHOBHOro o0ImIero o6pa3oBaHus, ydeOHas
JUCHUIUIMHA «XHUMHS» H3ydaeTcss B 001IeoOpa3oBaTEILHOM IUKIEC Y4eOHOTO
miana OIIOIT CITIO na 6a3e OCHOBHOTO OOIIEro oO0pa3oBaHUsSl C IMOJy4YCHUEM
cpeanero oo6miero oopazosanus (IITIKPC, TITICC3).

B yueOnbix mmanax [IIICC3 mecto y4eOHON AMCHUIUIMHBI «XUMHS» - B
cocTaBe O0IIMX 00111e00pa30BaTENbHBIX YUEOHBIX AUCHUIUIMH, (POPMUPYEMBIX M3
o0si3aTenbHbIX TpeaMeTHbIX obnacteit I'OC cpennero obiiero oopasoBaHus, s
npodeccuit CIIO wmm cnemmanbHoctedt CIIO cootBeTcTByromero mnpodus
poheCCHOHAIBHOTO 00pa30BaHus.



4. PE3YJIbTATBI OCBOEHUW S YYEBHOM JUCIUIIJINHBI

OcBoenue cojaepkaHus Y4YeOHOW IUCHUIUIUHBI «XHUMHS», OO0ECICUHBACT
JOCTIKCHHE CTYACHTAMU CIICYIONIUX Pe3yJIbTaToB:

* TUYHOCMHDBIX:

- 9yBCTBO TOPJIOCTH M yBKCHUS K UCTOPUU U JOCTHUKEHHUSM OTECYECTBECHHOM
XUMUYECKON HAyKH; XUMHUYECKH TPaMOTHOE TMOBEACHHE B MpodecCHoHATHHOU
NEATETPHOCTH W B OBITY TNpuU OOpalleHHH C XWMHUYECKHMMH BEIIeCTBAMH,
MaTepraIaMH U MPOIeCCaMu;

- TOTOBHOCTh K TIPOJOJDKECHUIO 00pa30BaHUs M TOBBIMICHUS KBAIM(DHUKAIIUN B
n30paHHON MPOQECCHOHATILHON NIeATeIbHOCTH U OOBEKTHUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIIETECHITUI B ATOM;

- YMCHHE HCIIOJIb30BaTh JOCTIKEHUS COBPEMECHHOW XMMHYECKOW HAyKH H
XUMUYECKAX TEXHOJOTUH I TIOBBIIMICHUS COOCTBEHHOTO HHTEIICKTYaIBHOTO
pa3BUTHS B BEHIOpaHHON TPO(PECCHOHATILHOM eI TEIbHOCTH;

* MemanpeomMemHuix:

- HCIMOJb30BAHUE PA3IUYHBIX BUJOB TO3HABATEIBHON JIEATEILHOCTH H
OCHOBHBIX MHTEIIEKTYaIbHBIX OMepanuii (MMOCTaHOBKU 3a/1a4uu, (OPMYITUPOBAHUS
TUIO0TE3, aHaliu3a W CHUHTE3a, CpaBHEHUS, OOOOIIEeHUs, CHCTeMaTH3alluu,
BBISIBIICHUS PUYHMHHO-CJIEICTBEHHBIX CBsI3€EH, MOMCKa aHaJIOT OB,
dbopMyIMpOBaHMs BBIBOJOB) VISl PEHICHUS TOCTABICHHOW 3a7a4yM, MPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAaHUS (HAOIIOJEHUSI, HAYYHOIO OHKCIEPUMEHTA) s
W3YUYCHUS PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M IMPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAUMOCTh CTAJIKUBATHCS B TPOGECCUOHATIBHOU cepe;

- HWCIOJB30BAaHUE PA3TUYHBIX HMCTOYHUKOB JUISI TOTYYEHUS XUMHUYCCKOU
uH(OpMAIMU, YMEHHE OICHUTh €€ JOCTOBEPHOCTH ISl JOCTHIKEHHUS XOPOIIHX
pe3yabTaToB B mpodeccuoHanbHol chepe;

* nPeOMemHbIX:

- c(OpMHUPOBAHHOCTh TMPEJCTABICHUNH O MECT€ XUMHUU B COBPEMEHHOMU
HAay4YHOW KapTUHE MUpPA; TOHUMaHUE POJIM XUMUU B (POPMUPOBAHUHU KPYro3opa u
(GyHKIHMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUsI MPAKTHUECKUX 3a/1a4;

- BJAJICHUE OCHOBOIOJATAIOIIMMH XUMUYECKUMU TOHSITHSIMHU, TEOPUSIMHU,
3aKOHAMU U 3aKOHOMEPHOCTSIMH;, YBEPEHHOE IO0Jb30BAHUE XHUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BIAJCHUE OCHOBHBIMM METOJAMH HAyYHOT'O TO3HAHUS, WCIIOJIh3YEMBIMHU B
XUMUHU: HaAOMIOICHUEM, OIHMCAHWEM, HW3MEPCHHEM, OJKCIIEPUMEHTOM; YMEHHUE
00pabaThiBaTh, OOBSICHATH PE3YIbTAThI MPOBEICHHBIX OIBITOB M JENAaTh BHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHSTh METOABl TIO3HAHUS TPU PEIICHUU
MPaKTUYECKUX 3a]1a4;

- c(hOpPMHPOBAaHHOCT, YMEHHUS JaBaTh KOJWYECTBEHHBIC OICHKA W
MPOU3BOIUTH PACUYETHI 10 XUMUUECKUM (HOpMYJIaM U YPaBHEHUSIM;

- BJAJICHHE TPaBWIAMH TEXHUKH OE30MaCHOCTH TPU HCIOJIb30BaAHUU
XUMHUYECKUX BEIIECTB;

- c(hopMUpOBaHHOCTh COOCTBEHHOM MO3UIIMM MO OTHOIICHUIO K XUMHUYECKOM
nH(pOpMAaIUH, TIOJydaeMOK U3 Pa3HbIX HCTOYHUKOB;



- U 00YYaIOIINXCsl ¢ OTPaHUYEHHBIMUA BO3MOXHOCTSIMU 37I0POBBS OBIIA/ICHHE
OCHOBHBIMH JTOCTYITHBIMH METOJJaMH HAyYHOTO TTO3HAHUS;

- JUTSL CTIETIBIX M Ca00BUAAIIMX O0YUYAIONIMXCS OBIIAICHUE TIPABUIIAMU 3aITUCH
XAMHYECKMX (QOPMYJI C HCHOJIB30BAaHHEM pelbe(PHO-TOUCUHON  CHUCTEMBI
o0o3nauenuii JI. bpaiins.

JIMYHOCTHBIE Pe3yJIbTAThI 0CBOCHUS AIalITHPOBAHHON OCHOBHOM
o0pa3oBaTe/IbHO NPOrPaMMBbI 10JI5KHbI OTPAKATh:

1) mutst TIyXuX, caOOCBIIIANINX,, TO3THOOTIOXIITUX 00YYatOIIUXCS:

CIIOCOOHOCTh K COLMABLHOM ajanTallid U WHTETpaIluud B OOIIECTBE, B TOM
YHUCJIe MPU peaTM3alii BO3MOKHOCTEH KOMMYHUKAIIMH Ha OCHOBE CIIOBECHOM
peun (BKItOYas YCTHYKO KOMMYHHKAIIMIO), a TaKXke, NpH JKEJIaHWH,
KOMMYHHUKAIIMM Ha OCHOBE KECTOBOW PEYH C JIMIIAMH, UMEIOIIUMH HAPYIICHHSI
CIIyXa;

2) ny1st 00yJarOIIUXCs ¢ HapYIIEHUSIMHA OITOPHO-BUTATEIILHOTO arapara:
BJIAJICHUE  HABbIKAMH  TPOCTPAHCTBEHHOW W COITMAIBHO-OBITOBOM
OPHUCHTHPOBKH,

YMEHUE CaMOCTOSATEILHO M 0O€30MacHO TIepeBUTaThCd B 3HAKOMOM U
HE3HAKOMOM IPOCTPAHCTBE C UCTIOIH30BAHUEM CIICIIMAIEHOTO 000PY/I0BAHUS;
CIIOCOOHOCTh K OCMBICIICHUIO W auddepeHmanum KapTUHbl MHUpPa, e
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHU3aIuy;

CIOCOOHOCTh K OCMBICJICHUIO COITMATIBHOTO OKPYXEHHS, CBOETO MECTa B HEM,
MPUHATHE COOTBETCTBYIOIIUX BO3PACTY LIEHHOCTEN U COIMAIBHBIX POJICH;

3) it 00y4arOIIUXCs C PACCTPOMCTBAMU ayTUCTHUECKOTO CIIEKTpa:
dbopMHUpOBaHNE YMEHHUS CIICI0OBATh OTPAOOTAHHONW CHCTEME TIPABUIT TIOBEICHHS
W B3aUMOJCHCTBUS B TIPUBBIYHBIX OBITOBBIX, YYEOHBIX M COIIMAJIBHBIX
CUTYyaIUIX, YACPKUBATh TPAHUIIBI B3aUMOICHCTBUS;
3HaHUE CBOUX MpPEANOYTeHUN (orpaHuyeHuil) B ObITOBOM cdepe u chepe
UHTEPECOB.

MeranpenMeTHbI€ pe3yJIbTaThl OCBOCHUS aJallTUPOBAHHON OCHOBHOU
00pa30BaTeNIbHOM NMPOrpamMmbl JOKHBI OTPAXKATh!

1) ans riryxux, caaboCHbIIIauX, TO3AHOOTIOXIINX 00yYatOIIIXCS:

BJIa/ICHUE HABBIKAMH OTPECNICHUSI U UCIPABICHUS CHEIM(PUIESCKIX OIMMNOOK
(arpaMMaTH3MOB) B MMCbMEHHOMN M YCTHOM peyu;

2) st o0y4aroIMXCcs ¢ pacCTPOMCTBAMH Ay TEHTUYECKOTO CIIEKTpa:

CIIOCOOHOCTh IUIAHUPOBATh, KOHTPOJMPOBATH W OICHUBATH COOCTBEHHbBIC
y4eOHbIE JEHCTBUS B COOTBETCTBUU C IOCTABJICHHOW 3aJjaueil U YCIOBHSIMHU €€
peanu3alyd MNpU COMPOBOXKIAIOIIEH MOMOIIM IEaroriyeckoro pabOTHHKA H
OpraHu3yIoIeH MOMOIIU ThIOTOPA;

OBJaJICHUE YMEHHEM OImpeAeisaTh Haubojee 3PEGEeKTUBHBIE CIOCOOBI
JOCTHKEHHST pe3yjbTaTa IPH COMPOBOXKAAIOMICH IMOMOIIM TIeIaroru4eckoro
paOOTHHKA M OPraHU3YIOIIEeH MOMOIIU THIOTOPA;
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OBJIAJICHUE YMEHHEM BBINOIHATh JEUCTBUS MO 33JaHHOMY aJITOPUTMY WJIIU
o0Opa3ily TNpu COMPOBOXKAAIOMICH IMOMOIIM TMEAArorHYecKoro pabdOTHUKA U
OpPraHMU3YIOLIEH IIOMOIIY THIOTOPA;

OBJIAJICHE YMEHHEM OIEHUBaTh pe3yJlbTaT CBOEH JEATEIbHOCTH B
COOTBETCTBUHU C 3a/IaHHBIMH 3TAJOHAMU MPU OPTaHU3YIOLIEH TOMOIIH ThIOTOPA;

OBJIaJICHE YMEHHEM aJIeKBaTHO pearupoBaTh B CTAHIAPTHOM CHUTyallud Ha
ycIieX M Hey/ady, KOHCTPYKTHUBHO JEMCTBOBAThH Ja)K€ B CUTYalUsSIX HEyclexa Impu
OpTraHMU3YIOIIEH TTOMOIIH THIOTOPA;

OBJIaJICHNE YMEHHWEM aKTHBHOTO HCIOJIb30BaHUS 3HAKOBO-CHMBOJIMYECKUX
CpPEACTB JJIsl TIpeacTaBlieHus: HHGopMaluu 00 n3ydaeMbIXx 00BEKTaxX U Ipolieccax,
Pa3IMYHBIX CXEM pelIeHUs YY4EOHBIX M MPAKTUYECKUX 3a/7a4 MPH OPTraHU3YIOIeH
MIOMOIIIH MEJarora-rMcruXojora U ThIoTopa;

CIIOCOOHOCTh CAMOCTOSITEIBHO OOpAaTUTHCA K MEJAroru4eckomMy pabOTHUKY
(megarory-TrcuxoJiory, COlMalbHOMY II€1arory) B cilydyae JIMYHBIX 3aTPyJAHEHUN B
peIIeHn KaKkoro-1uoo BOIpoca;

CIIOCOOHOCTh CaMOCTOSATEIBHO JEWCTBOBAaTh B COOTBETCTBUU C 3a/JaHHBIMU
ATAJIOHAMHM TPU TOUCKE HH(OpPMALMU B PA3IMYHBIX HMCTOYHUKAX, KPUTHUECKU
OLICHWBAaTh U HWHTEPHPETUPOBATH IMOJy4aeMyl HH(MOPMALMI0O M3 Pa3TUYHBIX
UCTOYHUKOB.

B pe3ynbrare uzydyenus yueOHoro npenmera "Xumus'" Ha ypOBHE CPEIHErO
0011ero o0pa3oBaHuUs:

BrinmyckHuk Ha 6a30BOM YPOBHE HAYUUTCS:

- pacKkphIBaTh Ha MpUMEpPaAX POJIb XUMUU B (HOPMUPOBAHUU COBPEMEHHOMN
HAay4YHOUW KapTHUHBI MHAPA U B IPAKTUYECKOU EATEIBHOCTH YEIIOBEKA;

- JIEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBA3b MEXKAY XUMHUEU U JPYTUMHU
€CTECTBEHHBIMU HAYKAMU;

- pacKpbIBaTh HA MPUMEPaX MOJIOKEHUS TEOPUU XUMHUECKOTO cTpoeHust A.M.
bytneposa;

- nmoHuMaTh pusnueckuii cmbicn [lepuoanueckoro 3akona JI.M. MenneneeBa
U Ha €ro OCHOBE OOBSICHATH 3aBUCHMOCTH CBOMCTB XUMHUYECKUX JIIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB OT AIEKTPOHHOI'O CTPOCHUS ATOMOB;

- OOBSICHATH NPUYMHBI MHOTrooOpa3usi BEIIECTB HAa OCHOBE OOIIUX
MIPEICTABIICHUI 00 UX COCTaBE M CTPOCHUH;

- MPUMEHSTH IpPaBUiIa CUCTEMATHYECKOW MEXIYHAPOAHOM HOMEHKJIATYPHI
KaK CpEJCTBAa pA3IMYCHHs] W HUIACHTU(GUKAIIMU BEIIECTB IO WX COCTaBy U
CTPOEHHUIO;

- COCTaBJISATh MOJICKYJISIPHBIE W CTPYKTYpHBIC (OPMYJIBI OPTaHUYECKHUX
BEILECTB KaK HOcUTeNel MH(pOpMalMu O CTPOEHUM BELIECTBA, €ro CBOWCTBAaX U
MIPUHAJIEKHOCTH K OIPEAEIEHHOMY KJIACCy COEAUHEHNN;

- XapaKTEepU30BaTh OPraHMYECKHE BEIIECTBA MO COCTaBY, CTPOCHHUID M
CBOMCTBAaM, YCTAHABJIMBATH IPUYUHHO-CIEACTBEHHBIE CBS3M MEXAY AaHHBIMU
XapaKTEpUCTUKAMU BEIIECTBA;
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- MPUBOJUTH TIPUMEPHI XMMHUYECKUX PEaKIUi, paCKPHIBAIOIINX XapaKTCPHBIE
CBOMCTBA THUITUYHBIX MPEACTABUTENICH KJIACCOB OPTaHUYECKHX BEIIECTB C IEJIBIO
uX ueHTu(GUKAIY 1 00BICHEHHS 00JIaCTH MPUMEHCHNS,

- TPOTHO3UPOBATh BO3MOXKHOCTH IPOTEKAHUS XWMHUUYECKHX pEeaKIuil Ha
OCHOBE 3HAHMA O THINAX XHMHYECKOW CBS3M B MOJIEKYJaX pPEareHTOB M WX
PEaKIMOHHOMN CTIOCOOHOCTH;

- HCIOJI30BaTh 3HAHMUS O COCTAaBE, CTPOCHMHM M XHMHYCCKHX CBOMCTBAx
BEIIECTB JUIsl 0€30IMaCHOTO MMPUMEHEHHUS B MPAKTHYECKOU JIeATECILHOCTH;

- TPHUBOIUTH TPUMEPHI TMPAKTUYECKOTO HCIOJIB30BAHHUS  IPOTYKTOB
nepepaboTki HeTH W TPUPOTHOTO Ta3a, BHICOKOMOJEKYISPHBIX COCIWHCHUN
(MOMMATHIIEHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

- TIPOBOJIUTH OMBITHI 110 PACIIO3HABAHWIO OPTAaHUYECKHUX BEIICCTB: IIIMIICPHUHA,
YKCYCHOM KHUCJIOTBI, HEMPEACIbHBIX JXUPOB, TJIIOKO3BI, Kpaxmayia, OCIKOB - B
COCTaBe IMUIIEBBIX MPOIYKTOB U KOCMETHYECKUX CPEJICTB;

- BJAQJCTh MpaBWJIAMH M IIpHEMaMH O€30MMacHOM paboOThl ¢ XHUMHYECKHUMHU
BEII[ECTBAMHU U TaOOPATOPHBIM 000PY0BAaHUEM;

- YCTaHABJIUBATh 3aBUCHUMOCTh CKOPOCTH XHMHUUYECKON PEaKIMU U CMEIICHHS
XHMHYECKOTO PaBHOBECHUSI OT pas3IMYHBIX (DAKTOPOB C IIEJBIO OIpeaeIeHUS
ONTUMAJILHBIX YCIIOBHM MPOTEKAHUS XUMHYECKUX TTPOIIECCOB;

- PUBOJIUTH IPUMEPHI THIPOJIN3aA COJICH B TOBCETHEBHOM KM3HM YEJIOBEKA,;

- TMPUBOAUTH TPHUMEPHl OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKIWil B
PUPOJIE, MPOU3BOICTBEHHBIX MPOIIECCaX U KUZHECATCILHOCTH OPTaHNU3MOB;

- TMPUBOAUTH TPHUMEPHl XHUMHYECKUX PpEaKIHi, PacKphIBAIOIINX OOIue
XUMHUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB - METAJIJIOB M HEMETAIIIOB;

-  TPOBOAUTH pacyeThl HAa HAXOXKIACHUE MOJCKYJISIPHOH  (PopMyIIbl
YTAEBOAOPOAA MO MPOAYKTaM CTOPAHHS M MO €r0 OTHOCUTEIBHOW IUIOTHOCTH U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIKNX B €TI0 COCTAB,

- BIIaJICTh MpaBWIaMu O€30MAaCHOrO0 OOpalleHUs C €JAKWMH, TOPIYUMU M
TOKCHUYHBIMH BEIICCTBAMH, CPEICTBAMH OBITOBOM XUMUU;

- OCYHICCTBJIATH IOMCK XHMHYECKOW HWHGOPMAIMKM 110 Ha3BaHUSM,
uacHTUGUKATOPaM, CTPYKTYPHBIM (DOpMyJiaM BEILECTB;

- KPUTUYECKH OIICHUBATh M MHTEPIIPETUPOBATh XUMHUYCCKYIO HH(GOPMAIIHIO,
COJIEpXKAIyIoCs B COOOIICHHMSIX CPEJACTB MAacCOBOM HWH(OpMaIuu, pecypcax
HuTepHeTa, HAyYHO-TIOMYJSPHBIX CTaThsIX C TOYKH 3PCHUSI €CTECTBEHHOHAYYHOU
KOPPEKTHOCTH B NEJSAX BBISBJICHHS OIIMOOYHBIX CYXIECHUUW W (OPMHUPOBAHUS
COOCTBEHHOM MO3UIINH;

- TPEACTABIATh MYTH PEMICHHS TI00aTbHBIX MPOOJEM, CTOSAIUX Tepes
YEJIOBEUECTBOM: IKOJIOTHUYECKUX, IHEPTETUYCCKUX, CHIPHEBBIX, U POJIb XHUMHHU B
pEeIIeHNH 3TUX MPOOIIEM.

BrITyckHHK Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCS:

- WUTFOCTPHPOBATh Ha IPHMEpPAX CTAHOBJIICHWE W ABOJIOIUI0 OPraHUYCCKON
XUMHUH KaK HayKW Ha Pa3IMYHbIX HCTOPHYECKHUX dTallaX €€ pa3BUTHS;

- WCIIOJIB30BaTh METOJbI HAYYHOT'O TO3HAHUS TPH BBHITIOJHEHUH TPOSKTOB U
y4eOHO-MCCIIeIOBATEIBCKUX 3a/1a4 110 U3YYSHUIO CBOMCTB, CITIOCOOOB TOYUYCHUS U
pacro3HaBaHUs OPTraHUYECKUX BEIICCTR;
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- OOBIACHATH TPHUPOAY U CIOCOOBI O00pa3oBaHUsS XUMHUYECKOM CBS3M:
KOBAJICHTHOU (TIOJIIPHOM, HEMOJISIPHOM ), HIOHHOM, METAJTTMYECKOU, BOJIOPOJITHOM - €
LEbIO ONPEETICHUS XUMUYECKON aKTUBHOCTH BELIECTB;

- YCTaHaBJIMBAThb TE€HETHYECKYIO CBA3b MEXKIY KJIacCaMu OpPraHWYECKHX
BEIIECTB JUIsl OOOCHOBAHWS MPUHIMIHAIBHOW BO3MOXHOCTH  IOJYYEHUS
OpPraHUYECKUX COEMHEHUN 3aJaHHOTIO COCTaBa U CTPOEHUS;

- YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXIy (akTaMd U TeopueH, MPUYMHOU U
CJIEJICTBHEM MpPU aHaJIn3€e MPOOJEMHBIX CUTyallMii 1 0OOCHOBAaHUM MPUHUMAEMBIX
pELIEHUN HA OCHOBE XUMUYECKUX 3HAHUM.

13



5. COJEPXKAHUE YYEBHOM JJUCHUIIJINHBI

Bgenenue.

Hayunble MeTOnbl TO3HAHHUS BEWIECTB M XUMHYECKUX sABJIEHHUU. Poiib
HKCIEPUMEHTa U TEOPUU B XUMHUU. MOJEIUPOBAHHE XUMUYECKUX IPOIECCOB.
3HaueHue XUMHUM Mpu ocBoeHuu crenuanbHocTedl CIIO TexHuueckoro npoduis
npohecCuoHaTBFHOT0 00pa30BaHus.

1. O01masi ¥ HeOpraHu4ecKass XuMHus

1.1. OcHnoénble nonamusa u 3aKOHbL XUMUU

Ocnoenvie nonamua xumuu. BemectBo. AtoM. Monekyna. XUMHYECKUI
aneMeHT. Asotponusi. IIpocteie W cioxkHble BemiecTBa. KayecTBEHHBIM U
KOJIMYECTBEHHBI  COCTAaB  BEHIECTB. XUMHUYECKHE 3HaKM U (HOPMYIIBL.
OTHOCHTENIbHBIE aTOMHAS U MOJIEKYJIsIpHast Macchl. KonmuecTBo BeliecTsa.

OcHoBHBbIC 3aKOHBI XUMHMH. CTEeXHOMETPHUSA. 3aKOH COXPAaHEHHUS MAacChl
BEILIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJAPHOW CTPYKTYPBI. 3aKOH
ABOTaJipo " CIEICTBUS U3 HETO.

PacueTHble 3amauM Ha HAXOXKJIEHUE OTHOCUTEIIBHOM MOJIEKYJISIPHOW MACCHlI,
ONPEICIICHUE MACCOBOM JIOJIM XUMUYECKHUX JIEMEHTOB B CJIO)KHOM BEIIECTBE.

Hemoncmpauuu

Mopenu aToMOB XUMUYECKHUX PJIEMEHTOB.

Mogenun MOJNEKyld NPOCTBIX W CIOXKHBIX BEHIECTB (IIAPOCTEPKHEBBIE U
Crroapra-bpurneba).

Kosnekiust mpocThIX U CJI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUYECTBOM | MOJIB.

Mopeinb MOISIpHOTO 00beMa ra3os.

Annotponus ¢pocdopa, KUCIOpoia, 0JI0Ba.

Ilpakmuuecku-nadopamopuvie 3aHAMUA

I1JI3 Nel Pacuétsi o dhopmyram.

IIJI3 Ne2 PemieHue pacyeTHBIX 3aj]1ad MO YPABHEHUIO PEAKIMU HAa HAXOXKICHUE
Macchl (KOJIMYECTBAa BeEIIeCTBa, OOBEMA) MO M3BECTHOW Macce (KOJIUYECTBY
BEILIECTBA, O0BEMY).

Ilpogpunvuvie u npogheccuonanvho 3Hauumvle 3INEMEHMbL COOEPHCAHUAL.
AnnotporiHble MoauduKkanuu yriepoaa (aamas, rpadurt), Kuciaopoaa (KUCIOPO/I,
030H), ojoBa (cepoe W Oenoe 0yioBO). [loHATHE O XMMHUYECKOW TEXHOJIOTHH,
OMOTEXHOJOTHH U HAHOTEXHOJIOTUH.

1.2. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema XuMu4ecKux

anemenmos /. U. Menoeneesa u cmpoenue amoma

IHepuoguveckmii 3akon . U. MenneaeeBa. Otkpoitue J[. . MenaeneeBsiM
[Tepuomnueckoro 3akoHa. llepmommueckuit 3axkoH B ¢opmymupoBke J[. .
MenneneeBa. [lepuonnueckas Tabiuila XUMHYECKHX 3JIEMEHTOB - rpaduyecKoe
OTOOpaXeHHE MepUoANYEecKoro 3akoHa. CTpyKTypa NEpUOIUYECKON TaOIUIIbI:
nepuobl (Masiblie U OOJIbIIINE), TPYIIHI (TJIaBHAS U TOO0YHAs).

Cmpoenue amoma u Ilepuoouueckuit 3axon /I. H. Menoeneesa. Atom —
ClIOKHas d4actuna. Snpo (MpOTOHBI W HEUTPOHBI) M DJIEKTPOHHas 000JOYKa.
N3oronsl. CTpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX IEPHOIOB.
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OcoOEHHOCTH CTPOEHHMS DJIEKTPOHHBIX O00O0JOYEK aTOMOB 3JEMEHTOB OOJIBIIUX
NEPUOJIOB (MEPEXOIHBIX JIEMEHTOB).

[Tonsatue 06 opOutansx. S-, p- u d-opOutanu. DIEKTPOHHBIE KOH(UTYpauu
aTOMOB XUMHUYecKuX 31emMeHToB. CoBpemenHas (popmynupoBka [lepuoamdeckoro
3akoHa. 3HaueHue Ilepuoamueckoro 3akoHa U Ilepuognyeckoil CHUCTEMBI
xumuyeckux siemMeHToB [[. M. MenneneeBa miisi pa3BUTHUA HAyKM M MOHUMAHUSA
XAMHUYECKON KAPTUHBI MUPA.

Jemoncmpayuu

Paznuunbie Gopmel Ilepuoanueckoit cucrembl XUuMuueckux anemeHToB [l. .
Menpeieena.

Jlunamudeckue TabauLbl 1151 MojeIupoBanus [lepuoandeckoi CUCTEMBI.

DJeKTpU3aLys TEN U UX B3aUMOJICHCTBUE.

Ilpakmuuecku-nadopamophbsie 3aHAMUA

IJI3 Ne3 XapakTepucTHKa 3J€MEHTA MO €ro MOJI0XKEHUIO B Ta0IHIIE.

Ilpogpunvuvie u npogeccuonanvho 3HaUUMBIE ITIEMEHMBL COOEPIHCAHUA.
PagnoaktuBHOCTh. lCnonp30BaHKWE pPagMOAKTUBHBIX H30TONOB B TEXHUYECKUX
1eisX. PEHTIEHOBCKOE M3JIyUYEHUE M €r0 MCIOJIb30BaHUE B TEXHHUKE U MEIMIMHE.
MogenupoBaHue Kak METO/I IPOTHO3UPOBAHUS CUTYAIIMU HA IIPOU3BOJICTBE.

1.3. Cmpoenue gewecmea

HNonnass xummyeckasi cBsa3b. KaTwonbl, ux oOpa3oBaHHE€ H3 aTOMOB B
pe3yibTaTe Mpouecca OKUCIEHUS. AHUOHBI, WX O00pa3oBaHUME U3 aTOMOB B
pe3yJIbTare nmpolecca BOCCTaHOBIICHHS. IOHHAs CBA3b KAK CBSA3b MEXKIAY KATHOHAMHU
Y aHMOHAaMHU 3a CUET 3JIEKTPOCTaTHYeCcKoro nmputsbkeHus. Kiiaccudukanus moHOB:
[0 COCTaBY, 3HaKy 3apsja, HaJUYUIO0 THAPATHOM 000s104Kku. MOHHBIE pemeTKu.
CBOMCTBA BEIIECTB C MOHHBIM THUIIOM KPUCTAJUIMYECKON PEIIETKU.

KoBasienTHasi xummnueckasi cBsi3b. MexaHu3M 00pa3oBaHUsI KOBaJECHTHOMU
CBs3M  (OOMEHHBII U JOHOPHO-AaKIENTOPHBIN).  DIIEKTPOOTPULIATETHLHOCTD.
KoBaneHTHbIE TONSIpHAs M HENOJsIpHAas CBs3U. KpaTHOCTh KOBAJEHTHOW CBSA3M.
MonekynsipHble M aTOMHBIE KpUCTAJUIMYECKHE pemeTku. (CBOMCTBa BEIIECTB C
MOJIEKYJISIPHBIMU U @aTOMHBIMU KPUCTAJUIMYECKUMH PEIIETKAMU.

Merannuueckass CBA3b. MeTauMueckas KpUCTAUIMYECKass pelerka u
METAJINYECKAs: XUMUYECKas CBsI3b. OU3NYECKUE CBOMCTBA METAJIOB.

ArperaTHblie COCTOSIHUSI BEelIeCTB M BOAOPOAHAs CBsA3b. TBEpIOE, )KUIKOE U
razoobpasHoe coctossHusl BemiecTB. [lepexoa BemiecTBa M3 OJHOTO arperaTHoro
COCTOsIHUA B ipyroe. Bonoponnas cBs3b.

Yucroie BemecrBa u cMmecu. [loHstue o cMecu BemiecTB. | OMOreHHbIE U
rereporennbie cMecu. CoctaB cMmeceil: oObeMHasi U MaccoBasi J10JM KOMIIOHEHTOB
CMECH, MAcCOBas J0JIsI IPUMECEN.

JMucnepcublie cuctembl. [lonatue o qucnepcHoii cucreme. Jlucnepcuas ¢asza u
nucniepcuonHast cpena. Knmaccudukanuss nucnepcHbix cucteM. llonstue o
KOJUUIOMIHBIX CUCTEMaX.

Hemoncmpayuu

Moaenp KpuCTauIMYeCKOW PEMIETKH XJIOPUIa HATPUSL.

OO6pa3ibl MUHEpAJOB C HOHHOM KPUCTAUIMYECKON pEIIeTKOM: KaJbIUTa,
rajuTa.
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Mopenu KpHUCTANIMYECKUX PEIIETOK «CyXOoro Jjbpaa» (WM Hojaa), anMasa,
rpadura (uau KBapIa).

[TpuOopb! HA KUAKUX KpUCTAILIAX.

OO0pa3siubl pa3NTUYHbIX JUCIEPCHBIX CHUCTEM: AMYJIbCHUH, CYCIEH3UH, aspo30eid,
reneit u 3oneit. Koarymsmus.Cunepesuc. Db dext Tunmans.

Ilpakmuuecku-nadopamopuvie 3aHAMUA

IIJI3 Ned OnpeneneHue CTeeHN OKUCICHUS U BAJICHTHOCTU B COSIMHEHUSX.

Ilpoghunvuvie u npogeccuonanvno 3Hauumvlie 3I1EMEHMbL COOEPIHCAHUAL.
[TonsspHOCTH CBSI3M M NOJAPHOCTH MOJIeKyJbl. Konnencanus. Texkyuects. Bosronka.
Kpucrammmzanus. CyOnumanus u gecyonumanus. AHOMaNUu QU3NYECKUX CBOWMCTB
BoAbL. JKuakue kpuctamibl. MuUHepansl U TOPHbIE TOPOJbl KaK IPUPOJAHBIE CMECH.
OMyJIbCUM U cycrneH3ud. 30Jd (B TOM YHCIE a’po3oyin) u renu. Koarynsius.
Cunepesuc.

1.4. Booa. Pacmeopwi. Dnexmponrumuueckas ouccoyuayus

Bonxa. PacrBopsl. PacTBopenue. Bona kak pactBoputens. PacTtBopuMOCTb
BelecTB. HachllieHHbIE, HEHACBIIEHHBIE, IIEPECHIIIECHHBIE PACTBOPHI. 3aBUCUMOCTh
PacTBOPUMOCTHU Ta30B, XKUAKOCTEH M TBEPIBIX BELIECTB OT PA3JINYHBIX (HaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOI'O BEILIECTBA.

DJIEKTPOJIMTHYECKAS JAUCCONMANMA. OJIEKTPOJUTBI M HEJJIEKTPOUTBHI.
DNEeKTpoIUTHYECKAS JUCCOLMALIMS. MexaHu3Mbl ANEKTPOJIUTUYECKON
JUCCOIMAMU  JJI BEIIECTB C pPAa3jMYHBIMU TUIIAMH XWUMHUYECKOW CBSI3U.
['uapaTupoBaHHblE W HETHJIPATUPOBAHHBbIE HOHBI. CTENEHb 3IEKTPOJUTUUYECKON
nucconanuu. CuiabHble U ciaa0ble AeKTPOJUTh. OCHOBHBIE MOJIOKEHHSI TEOPUHU
AIEKTPOIUTUUECKON nrucconuanuu. KucioTsl, OCHOBaHMS M COJIM KaK 3JIEKTPOJIUTHI.

Jlemoncmpayuu

PacTBOpUMOCTB BELIECTB B BOJIE.

CobupaHue razoB METOJIOM BBITECHEHHS BOJIBI.

PacTBOpeHuE B BOJIe CEpHOM KHUCJIOTHI U COJIEN aMMOHUS.

OO0pa3ipl KPUCTAIIIOTUIPATOB.

N3rorosieHne TUIICOBOU MOBS3KHU.

HcnbiTanne pacTBOPOB BJIEKTPOIUTOB M HEDJIEKTPOJIUTOB HA MPEAMET
JUCCOUHANHU. 3aBUCUMOCTb CTEIEHH 3IEKTPOJUTUYECKON AUCCOIMALUNA YKCYCHOM
KHCIIOTBI OT pa30aBiIeHUs pacTBOpA.

JIBUKEHUE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

[IpuroroBneHune KECTKOU BOIBI M YCTPAHEHUE €€ KECTKOCTH. FIOHUTHI.

OO6pa3ibl MUHEpPATbHBIX BOJ PA3TUYHOTO HA3HAUCHHUS.

Ilpakmuuecku-nabopamopHuie 3aHAmMUA

IIJI3 NeS ITpuroroBieHue pacTBopa 3aaHHOW KOHIIEHTPALUH.

I1JI3 Ne6 Pemienue 3aga4 Ha MaCCOBYIO JIOJII0 PACTBOPEHHOIO BEIIECTBA.

Ilpoghunvnvie u npogeccuonanvno 3Hauumvlie 3I1EMEHMbL COOEPHCAHUAL.
PactBopenue kak (u3uko-xumMuueckuid mpoiecc. TemnoBeie 3PGEKTHl  MpU
PacTBOpPEHHUH.

Kpucramnoruaparsl. Pemienne 3amad Ha MacCOBYK) JOJIIO PAacTBOPEHHOIO
BelecTBa. [IpuMeHeHne BoJIbl B TEXHUYECKUX LeNsX. JKecTKoCTh BOABI M CIIOCOObI
ee ycTpaHeHusi. MuHepalibHbI€ BOJBI.
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1.5. Knaccugpuxayus neopeanuyeckux coeOuHeHutl u ux c60ucmaea

Kucaorsl 1 ux cBoiictBa. KucioTsl kak 3J€KTPOIUTHI, UX KJIACCH(PHUKAIUS T10
pa3IMUHBIM TpU3HAKaAM. XHUMHUYECKHE CBONCTBAa KHUCIOT B CBETE€ TEOPUU
AIIEKTPOIUTUUECKOM TUCCOLIMAINH. OcoOenHoctu B3aUMOJICUCTBUS
KOHIICHTPUPOBAHHOM CEPHOI M a30THOM KUCIOT ¢ MeTauiaMd. OCHOBHBIE CIIOCOOBI
MOJTYYEHHUS KUCIIOTHI.

OcHoBanusi u mux cBoiictBa. OCHOBaHMS Kak dJEKTPOJUTHI, HUX
KJ1accuduKaiys Mo pa3jIudyHbIM MpU3HaAKaM. XUMUUYECKHE CBOMCTBAa OCHOBAHHUU B
CBETE TEOPUHU AIIEKTPOJIUTHUUYECKON Iucconuanuu. PaznoskeHne HepacTBOPUMBIX B
BOJIe OCHOBaHUM. OCHOBHBIE CITOCOOBI MTOJTYYEHUsI OCHOBaHUH.

Coimm m ux cpoicrBa. Conn Kak 31eKTponauThl. ColM cpeaHue, KUCHbIE U
OCHOBHBIE. XMMHUYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUU DIIEKTPOJIUTHYECKOU
nucconuanuu. CriocoOsl mosydeHus cojieit. ['uaponus coneil.

Oxcuapl U ux cpoiictBa. ConeoOpasyroue U Hecoaeo0pasyouue OKCHIbI.
OcHoBHBIE, aM(POTEPHBIE ¥ KUCTOTHBIE OKCUIbI. 3aBUCUMOCTh XapaKTepa OKCHJIa OT
CTEIIEHU OKUCIICHHsI 00pa3yIoIero ero Meramia. XuMUYeCKHUe CBOMCTBA OKCHUJIOB.
[Tomy4yeHne OKCHIOB.

Hemoncmpauuu

B3aumogenictBue a30THOM M KOHUEHTPUPOBAHHOW CEPHOW KHUCIOT C
METaJIJIAMH.

I'openue pocdopa u pacTBOpeHHE MPOAYKTA TOPEHUS B BOJIE.

[Tonyuenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHUIA.

HeoOpaTumeblii ruapoan3 kapouga KaabIiusl.

OG6paTuMbIil TUAPOIU3 COJIEH PA3IMYHOTO THUIIA.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvle 3I1IEMEHMbBL COOCPHCAHUAL.
[IpaBmia paz0OaBneHUs] CEpHOW KHUCIOTHL. Vcmonp3oBaHWE CEPHON KHUCIOTHI B
MPOMBIIIEHHOCTH.

Enkue mienouu, WX HCNOJB30BAaHWE B MPOMBIIUICHHOCTH. l'amieHas wu
HeralieHass H3BeCTb, WX IpPUMEHEHHWE B cTpouTenbcTBe. [mmnc u anebactp,
TUIICOBAHHE.

ITonsatue o pH pactBopa. KucnoTtHas, mienoyHas, HEWTpajbHas cpena
pacTBOpPOB.

Ilpaxmuuecku-nadopamopnbsie 3aHAMUA

IIJI3 Ne7 HcnbiTaHue pacTBOPOB KHUCIOT MHIAMKaTOpamu. B3aumoneiicTBue
KHCJIOT C METAJJIAMU; OKCUJIAMHU, OCHOBAHHUSIMU U COJISIMU.

IIJI3 Ne8 VcnbiTaHue pacTBOPOB IIes04eil MHAMKAaTOpaMu. B3aumoneiicTBue
niesno4en ¢ consaMu. Pa3nokeHne HepacTBOPUMBIX OCHOBAHUU.

IJI3 Ne9 BzaumopeiicTBuE cojieil ¢ MeTaulaMu U JIPYr ¢ ApyroM. I'maponus
COJIEW PA3IMYHOTO THUIA.

1.6. Xumuueckue peaxyuu

Knaccupukanus xuMudecKuX peakuuii. Peakiiuu coeiuHeHus, pa3ioKeHus,
3amenieHusi, oomena. Karamutudeckue peakuuu. OOpaTuMble M HEOOpaTHMBbIC
peaKuuu.

['omMoreHHble @ W TETEPOTCHHBIC  PEAKIIUM. DK30TEpMHUUECKUE U
SHIOTEPMUYECKHUE PEAKIINH.
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TennoBoit 3¢ exT XuMuuecKux peakiuii. TepMOXUMHUUECKHE YPaBHEHHUS.

OxucanTeIbHO-BOCCTAHOBUTE/IbHbIe  peakuuu. (CTeneHb  OKUCIICHUS.
Oxuciurens W BOCCTaHOBIEHUME. BoccraHoBUTENs H  OKHCIEHHE. MeToj
JJIIEKTPOHHOTO  OajaHca  JJIs1  COCTABJICHUS ~ YPaBHEHMH  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHM.

Ckopocts xumunuyeckux peakumid. [loHSITHE O CKOPOCTHM XMMHYECKHX
peaknuii. 3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKIMM OT Pa3audHbIX (haKTOPOB:
MIPUPOBI pEArupyIOIIMX BEIIECTB, X KOHUECHTPAIMU, TEMIEPATYPhI, MIOBEPXHOCTH
CONIPUKOCHOBEHUS U UCIIOJIb30BaHUs KaTaIu3aTOPOB.

Oo0paTumocTb XUMHYECKUX peakuuii. OOpaTUMbie 1 HEOOPATUMBIE PEAKLIUU.
XHUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEILICHHUS.

Hemoncmpayuu

[Tpumepsl HEOOpAaTUMBIX peakUuid, UAYHIUX ¢ 00pa30BaHUEM OCaJKa, Ta3a WU
BO/IBL.

3aBHUCUMOCTh CKOPOCTH PEAKIIMU OT MPUPOAbl PEATUPYIOIINX BEUIECTB.

B3auMopeiicTBue pacTBOPOB CEpHOM KHUCIOTHI C PAcTBOpaMU THOCYJh(harta
HATpUs Pa3IMYHON KOHIIEHTPAMU U TEMIEPATYPHI.

Mopenb KUISIIETro CIOosl.

3aBUCHUMOCTh CKOPOCTH XMMHYECKON pEaKIHUH OT MPUCYTCTBUS KaTalau3aTtopa
Ha [pUMEPE PA3JIOKEHUS NIEPOKCUIA BOIOPOAA C MOMOIIBIO IUOKCHAA MapraHua u
KaTanasbl.

Mopenb 351eKTpoau3epa.

Mopenb 3JIeKTPOIM3HON BaHHBI JJIS ITOJTYYEHUS AITFOMUAHMS.

Mopenb KOJOHHBI CHHTE3a AMMHAKa.

Ilpakmuuecku-nadopamophbsie 3aHAMUA

IJI3 NelO CocraBneHue OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHHA  C
UCII0JIb30BAaHUEM METO/1a AJICKTPOHHOTr0 OajaHca.

IJI3 Nell 3aBUCHMOCTH CKOPOCTH XUMHUYECKOM pEaKIMU OT pas3InyHBbIX
(haKTOpOB.

Ilpoghunvhvie u npogheccuonanvro 3Hayumvle 3J1eMeHMbL COOEPIHCAHUAL.

[Tonsitue 00 anekTposan3e. DIEKTPOJIU3 PACIIABOB. DJIEKTPOJU3 PACTBOPOB.
DJIEKTPOJIUTUYECKOE  TONy4YyeHHe  amoMuHus. lIpakThnueckoe  NpUMEHEHHUE
anekTpoiusa. [anpBaHomuactuka. ['ampBaHocTerus. PaduHHMpoBaHUE LBETHBIX
MetaiioB. Karanu3. ['omoreHHsle W rereporeHHble Karanau3aropsl. [IpoMoTOpBL.
Karanutuueckue siapl. UHTUOUTOPBHI.

[Ipon3BOICTBO aMMUaKa: ChIpbE, anmnaparypa, HAy4YHbIC PUHIIUATIIBI.

1.7. Memannvl u nememainnvi

Mertamnbl. OCOOEHHOCTH CTpOEHHS aTOMOB U KpuctamwioB. Dusmueckue
cBoiicTBa MeTauioB. Kraccudukamuss MeETauioB IO Pa3jIMYHBIM PU3HAKAM.
XUMHUUYECKHE CBOMCTBA METAJUIOB. OJICKTPOXMMHUYECKUN psii  HaMpsHKEHUM
METaJUI0B. MeTamnorepmus.

O6mme cnocoObl MmonaydyeHus MeTasioB. [loHsiTHE O MeTamypruu.
[IupomeTtanmnyprus, THAPOMETAIUTYPIrus U dneKkTpoMeTairyprus. CIuiaBbl YEpHBIE U
I[BETHBHIE.
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Hemeranabl. OcoOeHHOCTH CTpoeHUsi aToMoB. Hemeramibl — mpocThie
BEILECTBA. 3aBUCUMOCTh CBOMCTB T'aJIOTEHOB OT MX MOJIOKEHHSI B NEPHOIUUYECKON
cucteMe. OKHUCIUTENIbHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETANIOB B
3aBUCUMOCTH OT UX IOJOKEHUA B PALY dJIEKTPOOTPULATENBHOCTH.

Hemoncmpayuu

Komnexuust metamios.

B3auMozeiicTBuE METAUIOB ¢ HEMeTAUIaMu (Kene3a, HMHKA U AIFOMUHUS C
CEepoi, aJTIOMUHUS ¢ HOAOM, CYpbMBI C XJIOPOM, TOPEHHE Kelie3a B XJI0pe).

['openne meTamioB. AJIFOMAHOTEPMHS.

Konnekuus nemeramioB. l'openne HemeTtamioB (cepsl, (ocdopa, yrus).
BoiTecHeHHe MeHee aKTHMBHBIX TajJOr€HOB M3 PACTBOPOB HX coJyield Oojee
AKTUBHBIMU rajOreHaMHu.

Mogenbs TPOMBILIJIEHHOW YCTAaHOBKU [JI IPOU3BOACTBA CEPHOU KHUCIIOTHI.
Mopnens neun [yist o0kura u3BecTHAKa. Koslekuuu OpoAyKUMH CHIIMKaTHOM
MPOMBITIUIEHHOCTH (cTekia, papdopa, dasHca, IeMeHTa Pa3IudHbIX MapoK U Jp.).

Ilpakmuuecku-nadopamopuvie 3aHAMUA

IJI3 Nel?2 Xumudeckue CBOMCTBAa METAJUIOB.

IJI3 Nel3 Vcerpanenrne BpeMEHHOM U TIOCTOSIHHOM YKECTKOCTH.

I1JI3 Nel14 3nakoMcTBO ¢ 00pa3iiaMu METAJLIOB U CIUIABOB.

I1JI3 Nel5 3nakoMcTBO ¢ 00pa3iaMu HEMETAILIIOB M X COCAMHEHUI.

IIJI3 Nel6  OxucinuTenbHO-BOCCTAHOBUTENBHBIE ~ CBOWCTBA  THUIMYHBIX
HEMETAJLIOB.

IIJI3 Nel7 Pemenue pacu€THBIX 3a7ad Ha OIPEAECICHUE INMPAKTUYECKOTO WU
TEOPETHUYECKOTr0 BBIX0/1a MPOJIYKTa peakluuu. Pelenne BapuaTUBHbIX 3aa4.

IIJI3 Nel8 Pemenue sKCnepMMEHTANBHBIX 33]1a4, TECTOB IO HEOPTAaHUYECKOU
XUMUHU.

Ilpogpunvnvie u npogpeccuonanvho 3HauUMbBIE IIEMEHMBL COOEPIHCAHUA.
Koppo3us MeTamioB: XUMHYECKast U 3JIEKTPOXUMHUUYECKasl. 3aBUCUMOCTh CKOPOCTH
KOPPO3HUH OT YCIIOBUI OKpyskaromiei cpenbl. Kinaccudukaius KoOppo3uu METaIOB
M0 pa3JInYHBIM npu3HaKaM. CrocoObl 3alIUTH METAIIOB OT KOPPO3HH.

[Ipon3BOACTBO UyryHa U CTaH.

[Tonyyenue HeMeTauioB (GPaKUMOHHOM NEPErOHKOM JKUIKOrO BO3AyXa U
AIEKTPOJIM30M PACTBOPOB MJIM PACILIABOB 3JIEKTPOIUTOB.

CunukaTtHasi IpOMBILIIEHHOCTh. [[pOM3BOCTBO CEPHON KHCIIOTHI.

2. Oprannyeckass Xumus

2.1. OcHosHnbie noHamus 0peaHu4ecKol XumMuy U meopus CmpoeHus

Op2aHUYecKUx coeOuHeHull

IIpeamer opranumyeckoir xumuM. IIpuponHsle, HCKYCCTBEHHBIE U
CUHTETUYECKHUE OpPraHMYecKue BemecTBa. CpaBHEHHWE OPraHMYECKUX BELIECTB C
HEOPTaHUYECKUMHU.

BaneHTHOCTh. XUMHUYECKOE CTPOCHHUE KaK MOPSAOK COECIMHEHUS aTOMOB B
MOJIEKYJIBI 10 BAJIEHTHOCTH.

Teopust cTpoeHusi opraHudeckux coeauHeHuidi A. M. bBbyrtieposa.
OCHOBHBIE TOJOKEHUS TEOPUM XMMHUYECKOTro cTpoeHus. M3omepus U M30MeEpHI.
Xumuueckre GopMyibl U MOJAEIIA MOJIEKYJI B OPraHUYECKOW XUMUHU.
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Kaaccnpukanuss opranmvecknx BemiecTB. Kiaccudukanus Bemects 1o
CTPOCHHUIO YTJIEPOAHOTO CKEJIeTa M HATMYUIO (DYHKITMOHAIBHBIX rpyti. ['oMosoru u
romouiorusi. Hauana nomenknatypsl [UPAC.

Knaccupukauusa  peakumii B OPraHUYecKOd  XUMUM. Peaxiuu
NPUCOEAUHEHUS] (TUJIPUPOBAHUSI, TaJOT€HUPOBAHUSA, TUIAPOTaJIOrC€HUPOBAHUS,
ruapaTtanuu). Peakiuu oTiIeieHus (IeTuIpupoBaHus, 1EruapOraJoreHupOBaHus,
nerujparamnun). Peakiuu 3amerneHus. Peakiiuu nzoMepu3aiumu.

Jemoncmpayuu

Mojenu MOJIEKYJI TOMOJIOTOB M HK30MEPOB OPTAHUYECKUX COCTMHEHUM.

KauecTtBeHHOE€ 0OHapyKeHHE yrIJiepoja, BOJOPOJAa M XJIOpa B MOJIEKYJax
OPraHUYECKUX COCAUHEHUM.

Ilpoghunvuvie u npogeccuonanvno 3Hauumvie 3I1EMEHMbL COOEPIHCAHUAL.
[lonatue o cyoOcTpate u peareHTe. Peakuuu OKHUCICHHS U BOCCTAHOBJICHUS
opranudyeckux  BemecTB. CpaBHeHHE  KIacCU(UKAIMKM  COCAMHEHUN U
KJIacCU(DHUKAIIMY PeaKuii B HEOPTaHUYECKON U OPTaHUYECKON XUMUMU.

2.2. Yeneeo0opoowl u ux npupoonvle ucmouHuxu

AJIKkaHbl. AJKaHbl: TOMOJIOTMYECKHMU psii, H30MEpUs M HOMEHKJIAaTypa
aKaHOB. XMMHYECKUE CBOMCTBA alIkaHOB (METaHa, 3TaHA): TOPEHHUE, 3aMeIICHHE,
pasnoxxeHue, neruapuposanue. [I[puMeHeHrne ankaHoB Ha OCHOBE CBOMCTB.

AJIKEHBI. OTHIIEH, ero  MmojydyeHue  (IeruaApupoBaHUEM  OTaHa,
JernojauMepu3alued  MoJudTWIeHa).  ['oMonoruueckuit  psan, — U30Mepus,
HOMEHKJIATYpa aJKEHOB. XMMHUYECKUE CBOWCTBA ATUJICHA: TOPEHUE, KAUYECTBEHHbIC
peakiuu (oOecrBeurBaHWe OpPOMHON BOJBI M pAacTBOpA IEpMaHTraHaTa KaJius),
rujparamnus, noauMmepusanusd. [[pumMmeHnenre 3TuineHa Ha OCHOBE CBOMCTB.

/Aunenbl m kayuyyku. [lonatue o paueHax Kak yrJIEBOAOPOAAX C JABYMS
JTBOMHBIME CBsI3IMH. COTIPSOKEHHBIC TUEHBI. XMUMHUUYECKHE CBOWCTBA OyTamuena-1,3
U H30MpeHa: o0eclBeYrMBaHHE OpPOMHON BOJBI M TOJHUMEpHU3AIMS B KaydyKH.
HarypanbHnbiii u cuaTeTHUECKHUE KayuyKu. Pe3nHa.

AJkMHBI.  AnerwieH. XUMHUYECKHME CBOMCTBa  alleTWJIEHA: TOpEHHUE,
oOeciBeurBaHNE OPOMHOM BO/JIbI, MPUCOEIUHEHUN XJIOPOBOJIOPOJA U THUIpATALIHS.
[IpumeHeHue ameTwiieHa Ha OCHOBE CBOWCTB. MexKiiaccoBasi H30MEpPHS C
aJIKaJIMEeHAMMU.

Apenbl. benszon. Xumuyeckue cBoilcTBa O€H30Jla: TOpEHUE, peakluu
3aMmenieHus (rajoreHupoBaHue, HUTpoBaHue). [IpumeHeHune OeH301a Ha OCHOBE
CBOWCTB.

IIpupoaHbie HMCTOYHMKH YIJeBoAOpoaoB. Ilpupoanwiii rTa3: cocras,
MIPUMEHCHUE B KAYECTBE TOILJIMBA.

Hedts. Coctas u nepepadbotka Hedtu. [leperonka nedpru. Heprenpomykrsi.

Hemoncmpayuu

['openne meTaHa, FTUIEHA, allETUIIEHA.

OTHollleHHE MeTaHa, »JTWJeHa, aleTWieHa U OeH30/1a K pacTBopaMm
nepMaHraHara Kajiaus 1 OpOMHOM BOJIE.

[lonydyeHne »STuUJIeHa peakUUed JOeruapaTallid >TaHOJA, AaleTWJICHa —
TUAPOTIU30M KapOuaa KajbIus.
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Pa3znoxxenue kaydyka Ipu HarpeBaHUU, UCTIBITAHUE MTPOAYKTOB PA3JIOKEHHUS Ha
HEIPENEIbHOCTb.

Konnexkuuss ob6paszuoB Hehptn u HedrenpoaykToB. Kommekums «KameHHbIi
yroJib ¥ MPOAYKIUS KOKCOXUMUYECKOTO TPOU3BOICTBAY.

Ilpakmuuecku-nadopamopuvie 3aHAMUA

IIJI3 Ne19 M3rorosineHue Mojenel MOJIEKYJl IPEAEIbHbIX YTIEBOJOPOIOB.

IJI3 Ne20 CocraBieHne CTPYKTYpHBIX (OpMYyST HM30MEpPOB, TOMOJIOTOB
ankaHoB. CocTaBieHUE Ha3BaHUI MpeeIbHBIX YTIEBOA0POIOB.

IIJI3 Ne21 KauecTtBeHHOE OIpeeNeHre yriepoja, BOIOpoJa MU XJopa B
OpraHUYEeCKUX COCTUHEHUSX.

IIJI3 Ne22 IlosyyeHue MeTaHa U U3yYEHUE €T0 CBOMCTB: TOPEHUE, OTHOLIEHUE
K OpOMHOI BOJIE M pacTBOPY N€pMaHTraHaTa Kausl.

I1JI3 Ne23 [losryueHue 3TUIIEHA U OTIBITHI C HUM.

IJI3 Ne24 Pemenue 3amad Ha HAXOXKICHUS MOJEKYISIPHOU (GOpPMYIIbI
razo00pa3Horo yrieBo0poa.

I1JI3 Ne25 3HakoMCTBO ¢ KOJUIEKITMEH ¢ 00pa3liaMu KayJdyKa.

IJI3 Ne26 3nakoMmcTBO C oOpasimamul yrieBOAOPOJOB M MPOIYKTAMU HX
nepepadoTKy.

Ilpogpunvuvie u npogheccuonanvho 3HaUUMBIE ITIEMEHMBL COOEPIHCAHUA.
[IpaBuno B. B. MapkosaukoBa. Kiaccudukanus u HazHaueHHUE Kay4dyKOB.
Knaccudukanus v Ha3HaueHne pe3uH. Bynkanuzanus kaydyka.

[Tonyuenue aneruieHa NUPOIU30M METaHa U KapOUJHBIM criocoOom. Peakius
NOJIMMEpU3alM  BUHWIXJOpUaa. [loNMBUHMIXIOpUA W €ro IpUMEHEHHE.
Tpumepusanus aneTuieHa B OEH301I.

[lonsiTue 00 sKcTpakuuu. BoccTaHOBIEHHME HUTPOOEH301a B  AHWIMH.
I'omonorunuecknit psg apeHoB. Tosyon. Hutposanue tonyosa. Tporwui.

OcHOBHBIE HaMpPaBIICHUsI POMBIIIJIEHHON MepepadoTKN MPUPOTHOTO rasa.

[TonyTHbIlt HeDTAHOM Ta3, ero nepepadoTKa.

[Iporiecchl TPOMBININIEHHONW TepepadOTKU HEPTU: KPEKUHT, PUDOPMUHT.
OxTaHOBOE YKCJIO OEH3WHOB U IIETAHOBOE YMCJIO JU3EJIbHOIO TOIIMBA.

Koxkcoxumuueckoe npou3BOACTBO U €r0 MPOAYKIHS.

2.3. Kucnopoocooepacawue opeanuieckue coeOuHeHus.

Cuuprsl. [lonyyenue 3TaHona OpoKEHUEM TIIFOKO3bl M THApATallUel ATUIICHA.
['uapokcunpHast Tpynma Kak ¢yHKIUoHanmbHas. [loHsATHE O MpeneabHBIX
OJIHOATOMHBIX CIIUPTAX.

XVWMHYECKHE CBOMCTBA ATaHOJIA: B3aMMOJCHCTBHME C HATpUeM, OOpa30BaHUE
IPOCTBIX M CIIOKHBIX 3(UPOB, OKUCICHHE B anbaerui. llpumeHeHue sTaHoia Ha
OCHOBE CBOMCTB. AJIKOTOJM3M, €ro IOCJIEICTBHUS I OpraHU3Ma YeJOBEKa H
peayNpexICHUE.

I'munepuH kak MpEeACTAaBUTENb MHOIOAaTOMHBIX CcHupToB. KauecTBeHHas
peakuus Ha MHOTOaTOMHBIE ClIUPTHI. [I[puMeHeHne rmuuepuHa.

®enos. dusnyeckrue M XUMHUYECKHE CBOMCTBa (eHosia. B3aumHOe BiMsHUE
aTOMOB B MOJieKyJsie (eHOJIa: B3aUMOJICUCTBUE C THAPOKCHIIOM HATPUS U a30THOU
kucioToi. [Ipumenenue enosna Ha OCHOBE CBOMCTB.
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Aabaeruanl. Ilondarue 00 anpaermpax. AjpaeryiHas —TIpynmna  Kak
(byHKIIMOHATIBHASL.

@opManpIerul U €ro CBOICTBA: OKUCIEHUE B COOTBETCTBYIOLLYIO KHCIIOTY,
BOCCTAaHOBJIEHHE B COOTBETCTBYIOIIMI ciupT. [loaydeHne abaeruioB OKUCIECHUEM
COOTBETCTBYIOIIKX ciupToB. [Ipumenenne popmanpaeruia Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kuciaorbl. [lonsatue o kapooHOBBIX KucinoTax. KapOokcuiabHast
rpynna Kak (pyHKIMOHaJbHas. ' OMOJOTHYECKHUI PsJl MPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. [losydeHre KapOOHOBBIX KHUCIOT OKHCICHHEM ajbIEeTHJIOB.
CBoiicTBa YKCYCHOW KHUCJOTBI: OOIME CBOWCTBA C MUHEPAIbHBIMU KUCIOTAMHU U
peakuusi stepudukanuu. IIpuMeHeHHe YKCYCHOW KHCJIOTBI Ha OCHOBE CBOWMCTB.
Bricime )KupHbI€ KACIOTHI HAa IPUMEPE MAITBbMUTUHOBOU U CTEAPUHOBOM.

Caoxnbie 3¢pupbl M kupbl. [lonmydeHue croXHbIX 3(QUPOB peakuuen
stepudukanuu. Ciaoxubie 3pUpbl B IPUPOAE, UX 3HaUeHHe. [[puMeHeHne ClIoXKHBIX
7()UPOB Ha OCHOBE CBOMCTB.

Kupsr kak cioxusie 3¢upsl. Knaccudukamnus xupoB. XUMUYECKHE CBOWCTBA
YKUPOB: THJIPOJIN3 U THIPUPOBAHNE KUJKHUX KUPOB. [IpuMeHEeHNE )KMPOB HA OCHOBE
CBOMCTB. MbLia.

YraeBoabl. YrieBonabl, HUX Kiaccupukauus: MOHOcaxapuibl (TJIHOKO3a,
bpykTO3a), TMcaxapuibl (caxaposa) U Mmojarcaxapuasl (Kpaxmani U HeJUTI0I03a).

I'moko3a - BemecTBO C JBOWCTBEHHOW (YHKIHMEH - ajdbJIerHOCIHPT.
XVWMHUYECKHE CBOMCTBA TJIFOKO3bl: OKHUCJIEHHME B TJIIOKOHOBYIO  KHUCIOTY,
BOCCTAaHOBJIEHME B COpOUT, cnupTOBOE OpokeHue. lIpuMmeHeHue TIoKOo3bl Ha
OCHOBE CBOWCTB.

3Ha4yeHue YIJIIEBOAOB B JXMBOW NPUPOJE M KU3HM 4YenoBeka. llonsatme o
peaKMIX MOJTMKOHACHCAIIMY U TUAPOIN3a HA TPUMEPE B3aUMONPEBPAILICHUN:

TIIF0K032a <> MOJIMCcaxapu.

Hemoncmpayuu

OxuciieHre crupTa B aJIbJICTU.

KauecTBeHHBIE pEaKIMA HA MHOTOATOMHBIE CITUPTHI.

PacTtBoprMOCTh (peHOMa B BOJIE MPU OOBIYHOM TEMIIEpAaType U HarpeBaHUMU.

KauecTBeHHbIE peakuu Ha (HEeHOII.

Peakuust cepeOpsiHOrO 3epKaiia aJlbJerUI0B U IITFOKO3bI.

OxuciieHre anpAeTUI0B U IIIOKO3bl B KMCIIOTY ¢ IIOMOIIBIO THAPOKCUAA MEIN
(IT). KagecTBennas peaknus Ha kpaxmai. Komnekmust 3pupHBIX Maced.

Ilpaxkmuuecku-nadopamophbsie 3aHAMUA

I1JI3 Ne27 CBoiicTBa CIIUPTOB.

IIJI3 Ne28 IlonyueHue u cBOMCTBAa KApOOHOBBIX KHCIIOT.

T1JI3 Ne29 B3aumojelicTBUe IIIOKO3bI U caxapo3bl ¢ rusipokcuioM meau (1), ¢
aMMHUa4YHbIM pacTBOpoM okcujia cepedpa (l). KauecTBeHHbIE peakuy Ha Kpaxmall.

IIJI3 Ne30 Pemienne OSKCIEpUMEHTAIBHBIX 3aJad Ha HUACHTU(QUKAIMIO
OpPraHUYECKUX COCIUHEHUN.

Ilpogpunvuvie u npogpeccuonanvho 3HaUUMbIE IIEMEHMBL COOEPIHCAHUA.
MeTunoBslli CIIUPT MU €0 HUCIOJIB30BAaHUE B KAYECTBE XUMUYECKOIO CBHIPBS.
ToKCMYHOCTh METaHOJA W TNpaBUiIa TEXHUKH OE30MacCHOCTH MpHU paboTe ¢ HUM.
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OTWIECHIJIMKOJIb U €ro NpuMeHEeHHE. TOKCHYHOCTh STUJICHIJIMKOJS W MpaBuja
TEXHUKHA 0€30MaCHOCTH MpU paboTe ¢ HUM.

[Tonyyenue ¢enona u3 MPOTYKTOB KOKCOXMMHUYECKOTO TMPOU3BOJICTBA M U3
OeH3oa. [TonukonneHcanus dbopmanbaeruia C benonom B
beHomopopManbIEruIHYI0 CMOITY.

Aneranpaerna. IloHatne o keroHax Ha mnpumepe aneroHa. [Ipumenenwue
alleTOHA B TEXHUKE U MTPOMBIILICHHOCTH.

MHoroo0pa3ue kapOOHOBBIX KUCJIOT (I1aBEIEBOM KUCIOTHI KaK JIByXOCHOBHOM,
aKpUJIOBOM  KHUCIOTBHI ~ Kak  HENpeneiabHOM, OEH30HHOM  KHCIOThI  Kak
apoMaTU4EeCKOM).

[TnenkooOpasyroiue macia. 3aMeHa KMPOB B TEXHHMKE HEIUILEBBIM ChIPhEM.
CHUHTETHYECKUE MOIOIIUE CPEJICTBA.

MonoyHokucnoe  OpokeHHe  TIOKO3bl.  KHCIOMONOYHBIE — TPOIYKTHI.
CuiiocoBanue kopMoB. HutpoBanue 1nesmiono3sl. [Tupokcunms.

2.4. A3omcooeporcawue opeanuueckue coeounenus. Ilonumepul

Amunbl. [lonstre 06 amuHax. Anudaruyeckue aMUHbI, UX KIacCU(PUKAIMS U
HOMEHKJIaTypa. AHWIMH Kak opranudeckoe ocHoBaHue. [lomydyeHue aHwinHa U3
HUTpoOeH3o0ma. [IpuMeHenre aHuIMHa Ha OCHOBE CBOMCTB.

AMHHOKHCJIOTBI. AMHUHOKHCIOTHI Kak aM@orepHbie AUPYHKIIMOHATIbHBIC
OpraHU4YeCcKue COEIUHEHUS. XHUMUYECKUE CBOWCTBA AMHUHOKUCIIOT:
B3aMMOJICUCTBUE C IIEJIOYaMH, KHUCIOTaMHM M Jpyr ¢ Jpyrom (peaxius
noJuKoHAeH caun). [lentuaHas cBs3b U MOJUMETITHIBI.

[IpumeHeHne aMMHOKUCTIOT HA OCHOBE CBOMCTB.

Bbeaxn. [lepBuuHasi, BTOpU4Hasi, TPETHYHASA CTPYKTYPbl OEJIKOB. XUMUYECKUE
CBOWCTBAa O€JIKOB: TOpEHUE, JeHATypalus, TUAPOJn3, IIBETHbIE pPEaKIuu.
buonornyeckue GpyHkmmm 6EIKOB.

IMonumepsl. benku v nmonucaxapuabl Kak OMOMIOIMMEDPHI.

Ilnacrmacesl.  [lomyuyeHne mONMMEPOB peakUueld NOJMMEPHU3ALMU U
MOJIMKOH/ICHCALINH.

TepmomnacTuyHble W TEPMOpPEAKTHMBHBIE IIactMacchl. I[IpencraBurenu
IJIaCTMACC.

Bosoxkna, wux kiuaccupukamusa. Ilonydyenue BosiokoH.  OTaenbHbIE
MPEACTABUTENIN XUMUYECKHUX BOJIOKOH.

Hemoncmpayuu

B3anmonenicTBre aMMuaka U aHUINHA C COJISTHOM KUCIIOTOM.

Peaxrus anumiHa ¢ OpOMHOM BOJTOM.

JlokazaTenbCTBO HAMMUUS (PYHKITMOHAIBHBIX TPYII B PACTBOPAXaMHUHOKHCIIOT.

PactBopenue u ocaxnenue 6enkoB. LIBeTHbIE peakiiy OenIKoB.

I'openne nTuubero nepa U MEpPCTIHONW HUTH.

Ilpaxkmuuecku-nadopamophbsie 3aHAMUA

I1JI3 Ne31 O6patumast 1 HeoOpaTuMas JieHaTypalus OEJIKOB.

I1JI3 Ne32 VccnenoBaHue KaueCTBEHHBIX PEaKIUi Ha OCIIKH.

I1JI3 Ne33 3nakomcTBO ¢ 00pa3iaMu mjiacTmacc.

I1JI3 Ne34 Pacno3HaBaHue rutactMmacc.

I1JI3 Ne35 3nakomMcTBO ¢ 00pa3iiaMu BOJIOKOH.

23



I1JI3 Ne36 PacnozHaBaHu€ BOJIOKOH.

IIJI3 Ne37 Pemienue 3a7a4 Ha pacliO3HaBaHUE OPraHUYECKHUX BELIECTB.

I1JI3 Ne38 Pemienue 3aa4, TECTOB IO OPraHUYECKON XUMUHU.

Ilpogpunvusvie u npoghpeccuonanvro 3Havumbvle INEMEHMbL COOEPHCAHUS.

AMuHOKanpoHOBass KucioTa. KampoH Kak MpeACTaBUTENb MOJIHMAMUIHBIX
BOJIOKOH.  Vcmonb3oBanue  rufponu3a  OETKOB B MPOMBIIUICHHOCTH.
[MomuBuHMIXIOpUA, TosmuteTpadTopaTUiieH (Tedson). deHomopopManbIeTHIHbIE
mactMmaccesl. Lemnynoun. [TpoMblieHHOE TPOU3BOACTBO XUMUYECKUX BOJIOKOH.

Tembl pepepaToB (10KJIAI0B)

* boTEXHOIOIHs ¥ T€HHAst MH)KeHepus - TexHosoruu XXI Beka.

* HanoTexHoyiorMsl Kak MNPUOPUTETHOE HANpPABJICHHE PA3BUTHS HAYKU H
npousBojcTBa B Poccuiickoin dexpepanuu.

* CoBpeMeHHbIE METObI 00e33apaKuBAHUS BOJIBI.

* AJUIOTpONUSI METAILIOB.

* XKuznb u gearenvHocts . M.Menneneena.

* «[leprognueckoMy 3aKOHY Oyyllee HE TPO3UT PA3PYILICHUEM. . .»

* Cunre3 114-ro snementa — TpuyM@ pocCUCKUX HU3HKOB-SIEPIIUKOB.

* 30TOmsI BOgopoaa.

* lcrionp30BaHuE paAuOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIEIISX.

* PEHTreHOBCKOE U3IyYEHUE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEAULIMHE.

* [[;1a3ma — 4yeTBepTOE COCTOSHHE BEIIECTBA.

* Amop(HbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

e OxpaHa OKpyXawled cpeapl OT XUMHYECKOTO  3arpsi3HEHUS.
KonnuecTBeHHBIE XapaKTEPUCTUKHU 3arpsI3HEHUS OKPYKAIOLIEH Cpeibl.

* [Ipumenenue TBepAOro U razoodpasHoro okcunaa yriepoaa (IV).

* 3amuTa 030HOBOI'0 AKPaHa OT XUMHYECKOTO 3arpsA3HEHUS.

* ['pyOomucnepcHble CHUCTEMbI, MX KilacCUpUKAIMs W UCIOJIb30BAHUE B
poecCUOHANbHOM IESITEIbHOCTH.

» KocmeTnyeckue renu.

* [I[pumeHeHmne CycreH3uii 1 SMyJIbCUN B CTPOUTETHCTBE.

* MuHepasbl ¥ TOPHBIE OPOJIbl KaK OCHOBA JTUTOCHEPHI.

* PacTBOpbI BOKpYT Hac. THUIBI pacTBOPOB.

* Bosa kak peareHr u cpeja Jijisi XMMHYECKOT0 MpoIecca.

* )Kuznsb u gesrensHocth C.AppeHuyca.

* YcTpaHeHHUe )KECTKOCTH BOJbI HA MPOMBIIUICHHBIX MPEINPUATHSIIX.

» CepHas KHCIIOTa - «XJIeO XUMUYECKOU MTPOMBIIIITICHHOCTI.

e Hcnonb3oBaHWE€ MHUHEPAIBHBIX KHCIOT Ha MNPEANPUATHSAX Pa3IUYHOrO
npodus.

e OKCHJIBI U COJIM KaK CTPOUTEIIbHBIE MATEPHUAIIBI.

* McTopus rurca.

* [IoBapeHHast COJIb KaK XUMHUYECKOE ChIPhE.

* MHoroyiMkuili KapOOHAT KaJIbLIKS: B IPUPOJIE, B IPOMBILIIIEHHOCTH, B OBITY.

* Peakiinu ropeHust Ha MPOU3BOJCTBE U B OBITY.

* BupTyanbHoe MOJIETUPOBAHNE XUMUYECKHUX MTPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIEKTPOJIUTOB.
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* DJIEKTPOJIU3 PACILIABOB JJIEKTPOJIUTOB.

. [IpakTrueckoe MIPUMEHCHUE AJIEKTPOJIN3A: paduHUpPOBAHUE,
rajbBaHOIUIACTUKA, TAJIbBAHOCTETUSL.

* Micropus mony4deHus: U IPOU3BOACTBA AIIFOMUHUSL.

* DJIEKTPOIUTUIECKOE TIOJydeHHE U padhUHUPOBAHUE MEIH.

* J)KuzHp u aesarenbHoCTh 1. J19BH.

* Posp MeTaioB B HCTOPUM YEJIOBEYECKOM LMBWIM3AaNuU. Vcropus
OTE€YECTBEHHOW 4epHOW  meTammypruv. COBpPEMEHHOE  METAJLTYPTHYECKOE
MIPOM3BOJICTBO.

* MlcTopusi OTEYECTBEHHOM LBETHOU METAJUTYpruu. PoJjib METAJUIOB M CIUIABOB
B HAYYHO-TEXHUYECKOM IIpOrpecce.

* Koppo3usi METAJJIOB 1 CIIOCOOBI 3aIITUTHI OT KOPPO3HUH.

* InepTHbIe WK 6J1aropoIHbIE Ta3kl.

* Poxxaromye cojii — rajoreHsl.

* Mlctopust IBEICKOW CITUYKH.

* MlcTopusi BOSHUKHOBEHUS U PA3BUTUS OPraHUYECKOU XUMUH.

* )Xusns u aesrenbHoCcTh A.M.byTieposa.

* Butanusm u ero kpax.

* Poib OTEUECTBEHHBIX YYEHBIX B CTAaHOBJIECHWM W PA3BUTHU MUPOBOU
OPraHU4YECKON XUMUH.

* COBpEMEHHBIE MTPECTABIECHUS O TEOPUU XUMUYECKOTO CTPOEHUS.

* DKOJIOTUYECKHUE ACTIEKThI UCTIOJIb30BAHUSI YTIIEBOJOPOJHOTO ChHIPHSI.

e DKOHOMHYECKHE aCHEeKThl MEXKAYHApPOJHOTO COTPYJIHUYECTBA IO
HCTOJIb30BAaHUIO YTIIEBOAOPOIHOTO CHIPBA.

* cTopusi OTKPBITUSL U Pa3pabOTKH ra30BbIX U HEPTSIHBIX MECTOPOXKICHUN B
Poccuiickon ®@enepanum.

» XuMusi yriaeBoJA0POIHOTO ChIpbsi U MOs Oy y1iast mpodeccus.

* YI1€BOJOPOAHOE TOIIIMBO, €r0 BU/bI U HA3HAYECHHUE.

* CHHTETUYECKUE KayUyKHU: UCTOPUSI, MHOTOOOpa3ue U MEPCTIEKTUBBI.

* Pe3MHOTEXHMYECKOE NPOU3BOACTBO U €r0 pOjb B HAYYHO-TEXHUUYECKOM
rporpecce.

e CBapO4YHOE MTPOU3BOJICTBO U POJIb XUMUU YTIIEBOJIOPOIOB B HEM.

e Hedpts u ee TpaHCIOPTHUPOBKA KAaK OCHOBAa B3aMMOBBITOJHOIO
MEXIYHAPOJIHOTO COTPYAHUYECTBA.
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6. TEMATHYECKOE INIAHUPOBAHHUE

[Tpu peanmszanuu comepkanusi 001MEe00pa3oBaTEIbHON YIEOHOW AUCIIUTLTMHBI
«Xumusa» B npenenax ocBoenuss OIIOII CIIO na 0a3e OCHOBHOrO OOIIEro
oOpa3oBaHHs ¢ MOJdydeHHEeM cpenHero oomero oopasosanus ([ITTKPC, TTICC3)
MakcumanvHas ydebOnas Hacpy3ka oOydaromuxcs 1o crnenuainbHocTaMm CIIO
TEXHUYECKOTO MpOouIst MpodeccuOHAIBHOTO 00Pa30BaHUsI COCTABIISET:

- 117 4acoB, U3 HUX ayoumopHas (006s3amenvHas) Hacpy3Ka 00y4aIoIInuXCs,
BKJIIOYAsl J1a0OpaTOpHBIC OMNBITHI W TPAKTUYCCKUE 3aHATHSA, - 78 YacoB;
6HeayOUMOPHAs CAMOCMOAMeENbHASA pabOma CTyICHTOB - 39 yacoB.
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7. TEMATUYECKHWH IVIAH YYEBHOUN JUCIUTIJINHBI

HaumeHoBaHue pa3ie/ioB

KoauuyecTBO 4acoB

Bcero IIpakTHyecku-
JladopaTopHbIe
3aHATHS
BBeneunue 2
1. O01masi 1 HeOpraHuveckass XuMHus 36 18
1.1. OCHOBHBIE MOHSTHS Y 3aKOHBI 4 2
1.2. Ilepuoguueckuii 3akoH u [lepuoau- 4 1
YeCcKasi CHCTeMa XUMHUYECKHUX AJIEMEHTOB
JI. 1. MenpaeneeBa u CTpOCHUE aToOMa
1.3. CtpoeHue BeniecTBa 3 1
1.4. Bona. PacTBOpbl. DieKTpoIuTUUECKas 3 2
JIUCCOLIMAIIHS
1.5. Knaccudukanus HeopraHudeckux coeaune- | 4 3
HHUM U UX CBOMCTBA
1.6. XuMuueckue peakiuu 6 2
1.7. Metasnibl 1 HEMETaJUIbI 10 7
2. Oprannyeckasi Xumus 40 20
2.1. OCHOBHBIE TOHATHSI OPraHUYECKON XUMUHU 2
U TEOpHsl CTPOCHHUSI OPTaHMUECKUX COSAMHEHUIN
2.2. YrieBoaopo bl U UX MPUPOJAHBIE UICTOUYHUKH | 14 8
2.3. Kucnopoaconepxaiiyue opraHu4ecKme 12 4
COCTMHCHMUS
2.4. AzoTconepxariue oprannueckue coequue- | 12 8
Husl. [lonumepsl
Hroro /8 38

BHeaynuTopHasi caMocTosITeIbHAs padoTa

[ToaroToBKa BBICTYIUICHUH 1O 33JJaHHBIM TEMaM,
JOKJIa/10B, peepaToB ¢ UCIOIH30BAHUEM
MHGOPMAIMOHHBIX TEXHOJIOTUHI U AP.

39

Ilpomesccymounas ammecmauyus 6 ghopme ougghepenyuposannozo 3auema

Bcero

| 117
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8. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEFHOI
AEATEJBHOCTU CTYJAEHTOB

Conep:xkanue XapakTepucTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH
o0yueHust CTYJAEHTOB (Ha YPOBHE Y4eOHBbIX JeilCTBHIA)

Baxueimmue YMeHne  nmaBaTh  OOPEAECIEHWE U ONEPUPOBATH
XHUMHYECKHe CIEAYIOIIMMHA XHMHYECKHUMH TOHATHUSMU:  BEIIECTBO,
MOHATHUSA XUMHYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCHUTEJIbHBIE

aTOMHass M MOJEKYyJIsApHas MAacChl, HOH, AaJJIOTPOIIHS,
W30TOMbI, XUMHUYECKasi CBS3b, AJIEKTPOOTPHUIATEIHLHOCTD,
BaJICHTHOCTh, CTETICHh OKHCIJICHHUS, MOJIb, MOJISIPHAsI Macca,
MOJISIDHBIH  00bEM Tra3000pa3HBIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI,
AIIEKTPOJIUT U HEDJEKTPOJUT,  BJICKTPOIUTUYECKAs
JAUCCOLMAIS, OKUCIUTEIh U BOCCTAHOBHUTENb, OKUCICHHE
1 BOCCTAHOBJICHUE, TEIUIOBON 3(DPEeKT peakinuu, CKOPOCTh
XUMHUYECKON peakiuu, KaTajin3, XUMHUECKOe paBHOBECHE,
YIIACPOAHBIN CKeNeT, PyHKIIMOHAIbHAs TpyIa, H30MepHs,
TOMOJIOT .

OcCHOBHBIE 32AKOHBI
XUMHUH

DopMyIUPOBAHUE 3aKOHOB COXPAHECHUSI MacChl BEIIECTB
Y TIOCTOSIHCTBA COCTaBa BEILIECTB.

YcraHOBKa NPUYMHHO-CIICACTBEHHOM CBSI3U  MEXKIY
COAEPKAHUEM ATHUX 3aKOHOB M HAMMCAHUEM XUMHUUYECKHUX
dhopmMyI1 U ypaBHCHHIA.

Y cTaHOBKa 3BOJIOLMOHHON CYIIHOCTH MEHJIEJIEEBCKOU
U COBPEMEHHOW (OPMYITHPOBOK TMEPUOIUYECKOTO 3aKOHA
. 1. Menpeneena.

OObsicHeHne  (DU3WYECKOTO  CMBICIA  CHMBOJIMKHU
MIePUOANICCKON TaONHMIIBI XUMHUECKUX 3JeMeHToB JI. .
MenneneeBa (HOMEPOB 3JIEMEHTa, IEpUOAa, TPYIIbI) U
YCTAHOBKAa  NPUYMHHO-CJICICTBEHHONW  CBSI3U  MEXKIY
CTPOCHMEM aToMa U 3aKOHOMEPHOCTSIMU HU3MEHEHUS
CBOWCTB DJIEMEHTOB M OOpa30BaHHBIX HUMH BEIIECTB B
nepuojax u rpymmnax.

XapakTepucTUKa DJIEMEHTOB MajbIX U  OOJBIINX
MIEPUOJIOB 10 UX MOJIOKEHUIO B [lepuoanueckoi cucreme
J1. 1. Menpeneena.

OcHOBHBIE TEOPUH
XUMHHU

YcTaHOBKa 3aBUCMMOCTH CBOMCTB XUMUYECKUX BEIIECTB
OT CTPOCHHS aTOMOB OOpa3ylIUX WX XUMHYECKUX
3JIEMEHTOB.

XapakTEepUCTUKAa BAXHEHUIIMX THUIOB XHUMHUYECKHX
CBSI3€M M OTHOCHUTEIBHOCTH 3TOW TUIIOJIOTHH.

OObsicHEHHE 3aBUCUMOCTH CBOMCTB BEUIECTB OT HX
COCTaBa U CTPOEHUS KPUCTAJUIMYECKUX PEIIETOK.

@opMyNIMpOBKAa  OCHOBHBIX  IOJIO)KEHUHM  TEOpUHU
ANEKTPOJUTUYECKONW NHMCCOLMALMA M XapaKTepUCTHKA B
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CBET€ OJTOW TEOPUHU CBOWCTB OCHOBHBIX  KJIACCOB
HEOPTaHUYECKUX COCANHEHUM.

@opMyIUpPOBKAa  OCHOBHBIX  IIOJIOXKEHHUW  TEOpPUH
XUMHAYECKOTO CTPOEHUsI OPTraHWYECKUX COCAUHEHHU U
XapaKTEPUCTHKA B CBETE 3TOW TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCTMHEHUM.

Ba:xxueitimue
BelIeCTBA "
MaTepHaJbl

XapakTepucTuka  cocTaBa,  CTPOEHHUS,  CBOMCTB,
MOJTy4eHUs U NMpUMeHeHus BakHehux metamuioB (1A u II
A rpynmi, aJlOMHUHMS, JKelie3a, a B €CTECTBEHHO-HAYYHOM
npoduiie 1 HEKOTOPBIX d-AJIEMEHTOB) U UX COCTMHEHUH.

XapakTepucTuka  cocTaBa,  CTPOEHHUS,  CBOMCTB,
MOJTYYEHHS] U MPUMEHEHUs BakHemux HemetaoB (VIII
A, VIIA, VIA rpynm, a Takxke azora u ¢ocdopa, yriepoaa
Y KPEMHUS, BOJIOPOJIa) U UX COCTUHEHUH.

XapakTepucTuka  COCTaBa,  CTPOEHUSA,  CBOMCTB,
MOJTYyYEeHUs] M  NPUMEHEHHS  BaXXHEWMIIMX  KJIACCOB
YIJIEBOJOPOAOB  (QJIKAHOB, IIMKJIOAJIKAHOB,  QJKEHOB,
aIKWHOB, Aape€HOB) W WX Hauboiee 3HAYMMBIX B
HApOJHOXO3SMCTBEHHOM ILJIaHE MPEICTaBUTECH.

AHanoruyHas XapaKTEePUCTUKA BOKHEUIIIUX
OpeacTaBUTeNied  JAPYrMX  KJacCOB  OPraHUYECKHX
COCIMHEHMI: METaHOJa M 93TaHOJa, CIOXHBIX 3PHUPOB,
KUPOB,  MbUI,  alplaerugoB  (dhopMaapIerujoB U
aleTanbJIeTu1a), KETOHOB (areToHa), KapOOHOBBIX KHUCIIOT
(YKCYCHOUM KHUCIIOTBI, JJII €CTeCTBEHHO-HAYYHOTO TIPO(IIIs
MPEJCTABUTENEH APYTUX KIACCOB KUCIIOT), MOHOCAXapHuI0B
(TmroKo03bl), JaMcaxapuioB (caxaposbl), MOJMCaXapHaoB
(kpaxMana W UEJUTIONO3bl), AHWUJIMHA, aMHUHOKHUCIIOT,
OCJIKOB, HWCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH,
Kay4yKOB, IJIACTMACC.

XUMH4YeCKHH A3BIK
U CUMBOJIHKA

Ucnonb3oBanue B ydeOHOM U mpodeccuoHaTIbHOU
NEATEIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3Banue wm3y4yeHHBIX BELIECTB IO TPUBUAIBHOW WIIU
MEXIYHApOJHOW HOMEHKIATYPE M OTPAXKEHHUE COCTaBa
ATUX COEAUHEHUN C MOMOUIBI0 XUMUYECKUX (HOPMYII.

OtpaxeHne XMMUYECKMX MPOLIECCOB C MOMOIIbIO
YPAaBHEHUM XUMHYECKUX PEAKIUU.

XUMH4YeCcKue
peakuuu

OObscHEHHE CYIIHOCTH XHMHUYECKHUX TMPOIIECCOB.
Knaccudukanys XuMHUYECKHMX peakUuid MO pa3InyHbIM
IIPU3HAKAM: YHCIy M COCTaBy IPOAYKTOB U PEArcHTOB,
TeIioBoMy 3(QeKTy, HampaBieHHio, ¢ase, HaIUUUIO
KaTaln3aTopa,  W3MEHEHUIO  CTENEHEW  OKHUCIICHMS
AJIEMEHTOB, 00Pa3yIOLIUX BEILECTBA.

VYcTaHOBKa MPU3HAKOB OOIIEr0O M Pa3jMYHOTO B
THUIIOJIOTUH PEAKLUM JUIsl HEOPraHUYECKOM M OpraHu4eCcKOu
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XUMHUHU.

Knaccudumukamnust BemecTs W MPOIECCOB C TOYKU
3peHUs OKHCJIEHUS-BOCCTAHOBJICHUSI. CocraBienue
YPAaBHEHHM PEAaKUUi C TMOMOIIBI0 METOJA SJIEKTPOHHOIO
Oananca.

OObsicHEHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
peakuMu M TOJIOKEHUS XUMHUYECKOTO pPaBHOBECUS OT
pa3nuyHbIX (aKTOPOB.

XyMHUYeCKUu# BrinonHeHne XMMHUYECKOTO JKCIEPUMEHTa B IOJHOM
IKCIIEPUMEHT COOTBETCTBHH C IIpaBUIaMU 0€30MacHOCTH.
HaOmronenue, dukcanus ©W ONMcaHUuE pPe3yIbTaTOB
MPOBEJICHHOT'O SKCIIEPUMEHTA.
XumMuuyeckas [IpoBeneHrne camMOCTOSATENBHOTO ITOUCKA XUMHYECKOU
uHpopManus nH(}OpPMAIUU C HUCTIOIH30BAHUEM PA3IUYHBIX HCTOYHUKOB

(HAyYHO-TIOMYJISIPHBIX ~ M3JaHWUW, KOMITBIOTEPHBIX 0a3
JIaHHBIX, pecypcoB MHTEpHETA).

HUcnonb30BaHHE KOMIIBIOTEPHBIX TEXHOJOTHH IS
00paboOTKM W Tepeaadyr XUMHUYECKOW HH(pOpMAIud U €€
IpEe/ICTaBJICHUs B pa3JIMYHBIX hopmax.

PacuersI mo

XMMHYE€CKUM
popmynam u
YPaBHEHHUAM

YcraHOBKa 3aBUCHMOCTH MEXIY KA4eCTBEHHOM W
KOJIMYECTBEHHOW CTOpPOHAMU XHMHUYECKHMX OOBEKTOB U
IIPOLIECCOB.

Pemenue pacueTHbIX 3a/1ad O XUMUYECKUM (hopMyiaMm
Y YPABHEHHUSIM.

IIpodunbHoe u
Nnpo(eccHOHATBLHO
3HaYMMOe
coJep:KaHue

OObscHEHNE XMMUYECKUX SIBICHUM, MPOUCXOIAIINX B
npupojie, ObITY U Ha IPOU3BOJICTBE.

OmnpeneneHre BO3MOXKHOCTEN MPOTEKAHUS XUMHUYECKHX
NPEBPALIEHNN B Pa3JIMYHBIX YCIOBUSX.

CobOntofnenre  mpaBuil  3KOJOTMYECKH  T'PAaMOTHOTO
MIOBEJICHUS B OKPY>KalOIIEeH cpetie.

Ouenka BIIASTHUS XUMHYECKOTO 3arpsA3HEHUS
OKpYKAIOLIEH Cpelpl HAa OpPraHMW3M YEJIOBEKA WU JIPYTHE
’KUBBIEC OPTaHU3MBI.

CobOmtonenne TmpaBui  0€30MacHOrO  OOpalleHust ¢
rOpPIOYMMH M TOKCHUYHBIMH BELIECTBaMH, JIaOOpPaTOPHBIM
000pyIOBaHUEM.

[TonroroBka pacTBOPOB 33JaHHOW KOHIICHTPAllUU B
OBITY U Ha MPOU3BOJICTBE.

Kputnueckass oneHka JIOCTOBEPHOCTH XUMHYECKOU
nH(bOpMallH, MOCTYNAIOMIEH U3 Pa3HbIX HCTOYHUKOB.
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9. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE ITPOT'PAMMBbBI YUEBHOU
JANCHUIVINHBI «XXUMMU S

OcBoeHHE TMPOTrpaMMbl y4e€OHOW JTUCHMIUIMHBI «XUMHUS» MPEInoaraet
HaJIM4YUE B TNMPOQecCHOHANIbHON 00pa30BaTEIbHON OpraHU3aliy, peaau3yromien
00pa3oBaTeNbHyI0 TMPOTPAaMMy CpPEIHEr0o OO0Iero oOpa3oBaHUs B Mpejenax
ocoerus: OIIOIlI CIIO na 6a3e ocCHOBHOro o00Imero oOpa3oBaHuUsA, KaOWHETa
XUMUU C Jaboparopueil W J1aDOpaHTCKOW KOMHATOM, B KOTOPOM HMeEETCs
BO3MOXKHOCTh 00€CIEeYuTh CBOOONHBIN AocTyn B MHTEpHET BO BpeMsi yueOHOTO
3aHATHS U B IEPUOJ] BHEYUYEOHOH €SI TEIbHOCTU O0Y4ArOIINXCS.

[Tomenienne  kabuHeTa ynoBieTBopsieT  TpeboBaHusM  CaHUTapHO-
snuAemMuosiornueckux npaBui W HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO TUIOBBIM O0OPYJOBaHUEM, YKa3aHHBIM B HACTOSAIIUX TPEOOBAHMSIX, B
TOM YHCIIE CHEIUaTU3UPOBAHHON Y4eOHOUW MeOeIbl0 M CpelcTBaMu OOYYEHHS,
JOCTaTOYHBIMM  JUJIsl  BBIMOJHEHHS TpPeOOBAaHMW K YPOBHIO MOJATOTOBKU
00yJaroImxcs.

B xabunere wumeercs MyJIbTUMEAUNHHOE 00OpyJOBaHUE, ITOCPEIACTBOM
KOTOPOTO0 YYacCTHHKM 0OOpa30BaTEeIbHOrO Mpollecca MOTYT IpOCMaTpUBATh
BU3YaJIbHYIO0 MH(OPMALIMIO N0 XUMHH, CO3/1aBaTh MPE3EHTALIMH, BUAEOMATEPHUAIIbI
U T. I

B coctaB yueOHO-METOIUYECKOTO U MATEPUAIbHO-TEXHHUYECKOTO OCHALIEHUS
KaOWHETa XMMHUU BXOJIAT:

* MHOTO()YHKIIMOHAIBHBIA KOMILIEKC MPEnogaBaTes;

* HaTypajbHble OOBEKTHI, MOJAENH, MNPUOOPHl M HAOOPHI I MOCTAHOBKH
JEMOHCTPALIMOHHOTO U YYEHUYECKOI'0 SKCIIEPUMEHTA;

* [IEYATHBIE U SKPAHHO-3BYKOBBIE CPEACTBA OOYUCHHUS;

Ileuammnuwie nocoousn:

a) Cepusi CpaBOYHBIX TAOJIHII.

1. Ilepuoanueckas cucrema XxuMuyeckux aeMmenToB [[.1.Menzaeneesa.
2. PacTBOpUMOCTb COJIEH, KUCIIOT U OCHOBaHMI B BOJE.

3. DACKTPOXUMHUCCKUN PsIT HAPSDKEHUH METAJIIOB.

0) Cepus TaOaMI] 1O HEOPTaHUYECKON XUMUHU.

1. CreneHn OKUCIIEHUS.

2. Kpucraminueckue peréTKu.

3. Xumu4aeckast CBs3b.

B) Cepus TaOJIHIL 10 OPraHUYECKON XUMUHU.

* CpeCTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHI;
* PEaKTHBBHI;
* [IEPEYHU OCHOBHOM U JOTMOJIHUTEIBHON yueOHO INTEepaTyphl;
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* BCIIOMOTaTEeIbHOE 000PYI0BAaHNUE U MHCTPYKIUU;

* OMOIMOTEYHBIN (OH]I.

B Oubnmoreunsii  (poHA BXOAAT YUYEOHUKH U Y4EOHO-METOJUYECKHE
koMIuiekThl (YMK), pekoMeH10BaHHbIE WU JIOMYIICHHBIE ISl UCMOJIb30BAHUS B
npodeccuoHaNbHbIX o0pa3oBaTenbHbIX OpraHu3aIMsIX, peanu3yronmx
00pa3oBaTeNbHyI0 TMPOTPAaMMy CpPEIHEro OO0Iero oOpa3oBaHUs B Mpejenax
ocsoenust OITOIT CITIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUSI.

bubmuoreunsii  GoHA  MOXKET  OBITh  JIONOJHEH  JHIUKIIONEIUSIMH,
CIIPaBOYHUKAMHU, HAYYHON U HAYYHO-IIOIYJIIPHOU JINTEPATYPOU IO XUMUH.

B mporiecce ocBoeHUs MporpaMMbl y4eOHOW TUCIMIUIMHBI « XUMUS CTYICHTHI
UMEIOT BO3MOXKHOCTB JOCTYIa K AJICKTPOHHBIM yU4eOHBIM MaTepuajiaM M0 XUMUH,
UMEIOIUMCSI B CBOOOJHOM JOCTyIle B ceTh MHTepHET (PJICKTPOHHBIM KHHTaM,
IIPaKTUKyMaM, TeCTaM, U JIp.).
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