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1. IMosicHUTEJIbHASA 3AIIUCKA

[Iporpamma 00mieoOpa3oBaTeIbHOM yUYEOHOW JIUCITUIUIMHBI —« XUMUS
NpelHa3HaueHa ISl U3YYEHHs] XUMHUHU B MPOQPECCHOHAIBHBIX 00pa3oBaTeIbHbIX
opranmzanusix CIIO, peammsyrommx o00pa3oBaTelnbHYI0 NPOTPAMMY CPEIHETO
oOmero oOpa3oBaHusi B TMpelenax OCBOCHUS OCHOBHOUM NpodeccHoHaIbHON
ob6pazoBarensHO Tporpammbl CITIO (OITOII CIIO) na 6a3e 0CHOBHOTO 0O0IIIEro
oOpa3oBaHusi NpPU MOJATOTOBKE KBAM(UIMPOBAHHBIX pPabOUMX, CIIyKalHX,
CIEUATUCTOB cpeaHero 3BeHa. [IporpamMma pazpaboTraHa Ha OCHOBE TPEOOBaHUI
®I'OC cpemnero obmero o0Opa3oBaHWs, TNPEIBABIIEMBIX K CTPYKTYpE,
COZEP)KaHUI0O M pe3yJbTaTaM OCBOCHHUS YUYE€OHOW IUCHIUIUIMHBI «XUMUS», B
COOTBETCTBUU C PeKOMeH1allus MU 110 OpPraHU3aUH TOJIyYEHUsI CPETHEro OOILEro
oOpa3oBaHusi B IMpeAeliaXx OCBOEHMSI 00pa3oBATENbHBIX MPOTrPaMM CPEIHErO
npodeccroHanbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIEro oOpa3oBaHMS C
yaeroM [IprMepHOI 0CHOBHOM 00pa3oBaTEIbHOM MPOTPaMMBI CPETHETO OOIIEro
oOpa3oBaHusi, OJOOPEHHOU perieHueM QenepaabHOro y4eOHO-METOUYECKOTO
00berHEHUs 0 001IeMy 00pa3zoBaHuio (TPOoToKoa OT 28 utoHs 2016 r. Ne 2/16-3)

Conepxanue TporpaMMbl «XUMHS» HAMPaBICHO Ha JOCTIKEHHUE
CIICYIOIIMX LIEJICH:

-popmupoBaHue y 0OyJaronmxcsi yMEHHUs OLICHWBATh 3HAYUMOCTh XUMHUYECKOTO
3HaHMS U1 KaXKJ0T0 YeJIOBEKa;

-(popmupoBanue y oOydarommxcsi EJIOCTHOTO MPEACTABICHUS O MUPE U POJH
XUMHHM B CO3JaHUHM COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI MUPA; YMEHHUS
OOBSICHATh OOBEKTHI U MPOIECCHI OKPYIKAIOLLIEH IEUCTBUTENbHOCTH: TPUPOTHOM,
COLMAIIBHOM,  KYJbTYPHOW, TEXHUYECKOM CpEAbl, — HCHOJB3Yyd IJS 3TOTO
XUMHUYECKUE 3HAHUS;

-pa3BUTHE Yy OOYdYarolMXCcs YMEHHH pa3nuuarh (PakTbl U OLICHKH, CPaBHUBATH
OIICHOYHBIE BBIBOIbI, BUIETh UX CBSA3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPUEB C
OTpEACNCHHON CHUCTEeMON LeHHOCTeH, ¢opMmynmupoBarb H OOOCHOBBHIBAThH
COOCTBEHHYIO TTO3HIIHIO;

-puoOpeTeHre 00 yJaroMMHUCS OTIbITa PA3HOO0 Opa3HOM ACSATENLHOCTH, TO3HAHUS
Y CaMOIO3HaHUS;

-KJIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATbHOE 3HAUEHHE JJIs1 pa3JIUYHbIX BUAOB
NEeSTeNbHOCTH (HABBIKOB pEIIEHUs MpoOJieM, NPHUHATHS PpEUIeHUl, TOHCKa,
aHamM3a W 00paboTkM MHPOpMAIMK, KOMMYHHMKATHBHBIX HAaBBIKOB, HAaBBIKOB
U3MEPEHUN, COTPYIHUYECTBA, OE30MAaCHOr0 OOpalieHus C BEIIECTBaMU B
MTOBCETHEBHOM JKM3HHU).

B nporpammy BKIIIOUEHO COepKaHWe, HallpaBiIeHHOE Ha (GOPMUPOBAHUE Y
CTYJICHTOB KOMIICTEHITUH, HEOOXOIUMBIX i1 KadecTBeHHOro ocBoeHus OIIOII
CIIO Ha 6a3e OCHOBHOTrO 001IEr0 0Opa30BaHuUs C MOJYYEHUEM CPEAHETO OOIIEro
oOpa3oBaHus; TMPOTPAMMbl TOATOTOBKH  KBAIM(PHUIIMPOBAHHBIX pPabOUYHX,
CIyXaIliX, MPOrpaMMbl MOATOTOBKH crenuaaucTtoB cpemHero 3BeHa (IITIKPC,
[ITICC3).



2. O0mas xapakTepucTUKA y4eOHOH TUCUMIIIMHBI

XuMHsi — 3TO HayKa O BEIIeCTBaX, MX COCTaBE U CTPOCHUH, CBOWCTBAX U
NpeBpaIleHusIX, 3HAYCHHH XUMUYECKUX BEIIeCTB, MATepPUAIOB U IMPOIECCOB B
MPaKTHIECKON JaesTenbHOCTH denoBeka. CopepkaHue 0011e00pa3zoBaTenbHOM
y4eOHOM AUCUMIUIMHBI «XUMUS» HAlpaBiIeHO Ha YCBOEHHE OO0YyYarolMMUCs
OCHOBHBIX ITOHSITHH, 3aKOHOB ¥ TEOPHIA XUMHUH; OBJIaJICHUE YMEHHUSIMU HA0JIO1aTh
XUMUYECKHUE SIBJICHUS, IPOBOIUTH XUMUYECKHUM SKCIIEPUMEHT, IPOU3BOIUTH pac-
YeTbl HAa OCHOBE XUMHUYECKHX (OpPMyN BEUIECTB W YpPaBHEHHH XUMHYECKHUX
pEaKuui.

B mporecce m3ydeHuss XUMHUHA y OOYYarOIIUXCS Pa3BUBAIOTCS MMO3HABATEIILHBIC
UHTEPECHI U UHTEIUIEKTYaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIHHOM
npuoOpeTeHus 3SHAHUH M0 XUMUU B COOTBETCTBUU C BO3HUKAIOUIUMU KU3HEHHBIMU
npoOjieMaMu, BOCHUTBHIBAETCA OEpEXHOE OTHOILEHHS K MPUPOJE, MOHUMaHHE
30pOBOTO oO0pa3za >KU3HM, HEOOXOJMMOCTH NPENyNpPEeKICHUS SIBJICHUH,
HAHOCSIIUX BPEJ 3J0pPOBBI0 U OKpyxatomiel cpere. OHU OCBaWBAIOT MPUEMBI
IrPaMOTHOTO, 0€30MACHOT0 MCIOJIb30BaHUS XUMHUYECKHUX BEUIECTB U MaTEPHUAIIOB,
OpUMEHSEMBIX B OBITYy, CEIBCKOM XO35MCTBE W Ha mnpowusBojacTse. Ilpu
CTPYKTYPUPOBAHUU COJIEpkKaHUsl 001e00pa3oBaTeibHON y4eOHOM NUCIIMIIMHBI
g npo¢ecCUOHANBHBIX  00pa30BaTeIbHBIX  OpPTaHU3alMi, PeaTU3YIOUIMX
oOpa3oBaTeNbHYI0 TMpOrpaMMy CpeaHero ooOmero oOpa3oBaHusi B Ipeaenax
ocBoenusi OIIOIT CIIO na 6a3e 0OCHOBHOTrO 0011IEro 06pa3zoBaHUs, YUUTHIBATAChH
00bEKTUBHASI peaTbHOCTh — HEOOJBIION 00bEM YAaCOB, OTIYIIEHHBIX HAa U3YYEHHUE
XUMUU U CTPEMJICHHE MaKCHMalbHO COOTBETCTBOBATh HJESIM Pa3BHUBAIOIIETO
oOyuenus. [loaTromy Teopernyeckue BOMPOCHl MAaKCUMAaIbHO CMEIIEHbI K Hayary
U3YYCHUS TUCIUIUIMHBI, C TEM YTOOBI MOCIESIYIOMUN (HaKTHUECKHA MaTepHat
paccMaTpuBaliCsi Ha OCHOBE HM3yYEHHBIX Teopuidl. Peanmzanus HeqyKTHBHOTO
MOJX0/a K M3YUYEHHUIO XHMHU CHOCOOCTBYET PAa3BUTHIO TaKUX JIOTHUECKHX
omnepaluii MBIIUICHUS, KaK aHAIM3 U CHHTE3, 0000IIeHHMEe M KOHKpETH3alus,
CpaBHCHHE W aHAJIOTHS, CHUCTEMAaTh3alus M Kiaccupukamus u ap. M3ydeHwe
XUMUU B TPO(eCcCHOHATBHBIX 00pa30oBaTeNbHBIX OPTAHU3ALMUAX, PEATU3YIONIUX
oOpa3oBaTellbHYI0 TMPOrpaMMy CpeIHero oOmero oOpa3oBaHHUS B Mpesenax
ocBoenusi OIIOII CIIO nHa 6a3e ocHOBHOTrO 00IIer0 00pa3oBaHUs, UMEET CBOU
0COOEHHOCTH B 3aBUCUMOCTH OT ITpo i npodheccuoHamIbLHOTO 00pa3oBaHus. ITO
BBIPQKACTCA B COJACpPKAHUHU OOY4YEHHsI, KOJIMYECTBE YacoB, BBIJICIIEMBIX Ha
U3Yy4EHUE OTACNbHBIX TEM MPOTrpaMMbl, IIIyOMHE UX OCBOEHHUSI 00YyYarOIIMMUCH,
oObeMe M XapakTepe NpPAKTUYECKUX 3aHATUH, BUAAX BHEAYIUTOPHOU
CaMOCTOSTEIbHON PabOThI CTYIEHTOB.

IIpu OCBOCHUHU CIIEHUATBbHOCTEN CIIO TEXHUYECKOT O npoduis
npodeccHoHaNbHOTO0 00pa3oBaHMA XMMHUS H3ydaeTcss Kak Oa3zoBas ydeOHas
JUCLUIUIIHA.

Crierudrika u3ydeHus] XUMHAU TTPU OBJIAJICHUH CHEIHATBHOCTIMHA TEXHUYECKOTO
npobuis OTpakeHa B Kaxaod Teme pasnena «CopaepkaHue ydeOHOU
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TUCHUIUIMHBDY B pyOpuke «IlpodunbHble W TpodecCUOHATBHO 3HAYUMBIC
DIIEMEHTHI COJCPIKAaHUM». DTOT KOMIIOHEHT Pealn3yeTcs NMPU WHIUBUIYaTbHOM
caMOCTOATENbHOU paboTe oOywaronmxcsi (HamucaHuu pedeparoB, MOATOTOBKE
COOOIIEHMI, 3alUTe IPOEKTOB), B TIPOIleCCe YYEOHOW MAEATENHbHOCTH TIOJ
PYKOBOJICTBOM TIperojaBareis (BBIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA —
Ja0OpaTOPHBIX OMBITOB M TPAKTHYECKUX PabOT, pEIIeHUH MPaKTUKO-
OPHWEHTUPOBAHHBIX PACUETHBIX 3a7a4d | T.1.).

B mpomecce wusydeHHs XUMHH TEOPETHUYECKHWE CBENCHUSA JOTOJHSIIOTCS
JTEMOHCTpAIMsIMH, JIAOOPATOPHBIMU OMBITAMHA W IPAKTUICCKUMU 3aHATUSIMH.
3HAYUTENILHOE MECTO OTBOAUTCS XMUMHUYECKOMY 3KcmepuMeHTy. OH OTKpBIBaeT
BO3MOXHOCTb OPMHPOBATH y 00YUAIOIINXCSI CIICITUATBLHBIE TIPEIMETHBIC YMEHHSI:
paboTaTh C BEIIECTBAMH, BBIMOJHATH MPOCTHIE XUMHYECKUE OTMBITHI, YUHUTh
0€30MacHOMY M JKOJIOTHYECKM TpPaMOTHOMY OOpAalllEHUI0 C BEIECTBaMH,
MaTepuaiaMy 1 MPOoIECCaMu B OBITY M Ha TPOU3BOICTBE.

Jlns  opraHu3anMM  BHEAYAUTOPHOW CaMOCTOSITEbHOW pPaboOThl  CTYJEHTOB,
oBianeBaronmx crnenuanbHocTIMU CIIO TexHu4eckoro, mpencTaBieH MPUMEPHBIT
nepedeHr pedepaToB (IOKIAIOB), WHIAMBUAYATBLHBIX TPOEKTOB. B mporecce
U3YYEHUS XUMHH BaXHO (POPMHUpPOBATh HHPOPMAIUOHHYIO KOMIICTCHTHOCTD
obygaronuxcsi. [loaToMy TipM OpraHu3alydyd  CaMOCTOSITEIbHOW  paOOTHI
HE0OXO0IMMO aKIIEHTUPOBATh BHUMAHNE 00yJarOIIUXCS Ha MOUCKE HH(POPMAITUU B
cpencTBax Maccmenua, VHTepHere, yu4eOHOW W CIENUaIbHOW JHTEparype C
COOTBETCTBYIOIIUM O(GOPMIICHUEM U MPEACTABICHUEM PE3yIbTaTOB.

N3ydenne obmeoOpa3zoBaTenbHON Y4eOHOM JUCUUTUIMHBI « XUMUS 3aBEPIIACTCSI
noABeICHUEM UTOTOB B popme nuddepeHnpoBaHHOTO 3a4eTa.

3. MecTo yueOHOM JUCHUILIUHBI B Y4e0OHOM IJIaHe
B y4eOHBIX IIaHax MecTo Y4eOHOW JHUCIMIUIMHBI XWUMHS — B COCTaBe
00111e00pa30BaTeNIbHBIX YYEOHBIX IUCIMIUIMH IO BBIOOPY, (POpMHpPYEMBIX W3
o0s13aTenbHBIX MpeaMeTHbIX 00JacTeit ®I'OC cpennero oo1ero 0opa3zoBaHus, 1JIs
crermanbHocTell:  08.02.01.CtpouTenscTBO W OKCIUTyaTalisl  3JaHUM U
coopyxernii; 08.02.09. MoHTax, HajaIKa ¥ SKCILIyaTamys 3JICKTPO0OOPYI0BaHUS
MIPOMBITNIUICHHBIX U TPpaKIaHCKUX 3/1aHuid, 23.02.07 Texaunueckoe 00CITyKUBaHUE U
PEMOHT JBUTAaTeNel, cCUCTeM M arperaroB aBTomooOwmiel, 15.02.13 Texuuueckoe
oOCTy)KMBaHME€ W PEMOHT CHCTEM BEHTWIIIUA ¢ KOHIUIIMOHUPOBAHHSI
TEXHUYECKOTO TPoduiIst mpodecCHOHATLHOTO 00pa30BaHus.

4. Pe3yabTaTbl 0CBOEHUS Y4EOHOW IMCIUILIMHBI

OcBoeHne cojnepkaHusl yY4eOHOW AUCHUIUIMHBI « XUMUs», 0OecTieunBacT
JIOCTUKEHUE CTYJICHTaMH CJICAYIOUIUX PE3YIbTaTOB:
JUYHOCIHBIX.!
- YyBCTBO TOPJAOCTH M YBAXEHUS K MCTOPUM U JOCTHXKEHHUSIM OTEUECTBEHHOMU
XUMUYECKON HayKH; XMMHYECKA IPaMOTHOE MOBEACHUE B MPOQPECCHOHATBLHOU
JNEATCIPHOCTH W B OBITYy NpH OOpameHud ¢ XAMHYECKHMH BEIICCTBAMH,
MarepuajiaMy U IpolEeCCaMu;



- TOTOBHOCTh K MPOJIOJDKEHHIO OOpa3OBaHUs U TMOBBINICHUS KBATU(PHUKAIMN B
n30paHHOM MPO(PECCUOHATHLHON NIEITEILHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIIETEHIIUI B 3TOM;
- YMEHHUE WUCIOJIb30BaTh JOCTHKECHHS COBPEMEHHOM XHMHUYECKOW HAyKu H
XUMUYECKUX TEXHOJOTHMA JJIsi TOBBIMIEHUS COOCTBEHHOTO HHTEIUIEKTYyaJIbHOTO
pa3BUTHUS
B BBIOpAaHHOU NPO(PECCUOHAIBHON IEATENbHOCTH;
MemanpeomMemuuix :
- UCTOJIb30BaHUE PA3JIMYHBIX BUOB MO3HABATEILHOM ESITEILHOCTH M OCHOBHBIX
MHTEIUICKTYaIbHBIX Olepanui (MOCTaHOBKU 3a7a4yu, (OPMYIMPOBAHUSI TUIIOTE3,
aHaJM3a M CHUHTE3a, CPaBHEHHWsA, OOOOINEHWS, CHCTEMATHU3alluH, BBHISBICHUS
NPUYUHHO-CJICICTBEHHBIX CBA3€H, TOUCKA aHAIOTOB, (hOPMYIUPOBAHUS BBHIBOJIO B)
JIJIs1 pEIIeHUs] TTIOCTaBJICHHOM 3a/1a4M, MPUMEHEHUE OCHOBHBIX METO0B IMO3HAHUS
(HaOMIOJIeHMs, HAYYHOTO DJKCIEPUMEHTA) JJIsi HU3Y4YEHUS Pa3JUYHBbIX CTOPOH
XUMHYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOIUMOCTD
CTaJIKUBaTLCS B podhecCuoHAIbHOM cdepe;
- HCTOJIb30BAaHUE PA3JUYHBIX HCTOYHUKOB JUUISI TOJYYEHUS XUMHYECKOU
uH(OpMaIKM, YMEHUE OIEHUTh €€ JOCTOBEPHOCThH JJISI JOCTIKEHUSI XOPOIIMX
pe3yapTaToB B podeccuoHanbHO# chepe;
npeoMemHubix.
- ¢(hOpPMHUPOBAHHOCTD MPEACTABICHUN O MECTE XUMHUHU B COBPEMEHHOW HAydHOM
KapTUHE MUPA;
- TIOHUMaHHWE POJIM XUMHUU B (POPMHUPOBAHMH Kpyroszopa u (yHKIIMOHAIHHOM
IrPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS IPAKTUIECKUX 3a7a4;
- BJQJCHHE OCHOBOIOJATAIOIIMMH XUMHUYECKUMH TOHITHUSIMH, TEOPHUIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMHM; YBEPEHHOE TOJb30BAHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;
- BJIQJICHUEC OCHOBHBIMM METOJAaMH HAy4YHOTO TO3HAHMS, HMCIOJb3YEMbIMU B
XUMUH, HaOJIOJEHUEM, OIMCAaHHEM, HW3MEPEHHEM, OHKCIEPUMEHTOM; YMEHHE
o0pabaTeiBaTh, OOBSICHATH PE3yJIbTaThl IPOBEJCHHBIX OTIBITOB U JI€TaTh BHIBOJIBI;
- TOTOBHOCTh M CIIOCOOHOCTh MPUMEHATH METOJBI MO3HAHHS TPH PEUICHUU
MPaKTUYECKUX 3a]1a4;
- ¢OpMUPOBAHHOCTh YMEHHUSI J]aBaTh KOJMYECTBEHHBIC OIICHKHA U MPOU3BOJIUTH
pacyeTsl M0 XUMHYECKUM (HopMyJiaM U YpaBHEHUSIM;
- BJIaJICHUE MPaBUJIAMH TEXHUKU 0€30MaCHOCTH MPU UCTIOIb30BaHUU XUMUYECKUX
BEIIECTB;
- c(pOpMUPOBAHHOCTh COOCTBEHHOUW MO3UIMU IO OTHOIIEHUIO K XUMHYECKOU
uHbOPMAaIUH, TIOJTy4aeMOi U3 pa3HbIX UCTOYHUKOB.

5. ConepxkaHue y4eOHOM JUCHMIIINHBI
Texauueckuii mpodmib mpohecCHOHATLHOTO 00pa30BaHMs .
1. O0was 1 HeOpraHu4YecKass XUMHS
1.1. OcHOBHBbIC NOHATHS U 3AKOHbI XUMUH

Beenenune. Hayunbie METObI MO3HAHUST BEIIECTB M XMMHUYECKHUX SIBJICHUMU.
Poub sxcriepuMenTa 1 Teopun B XUMHUH. Mo IeTMpOBaHNE XUMUYECKUX TIPOIIECCOB.



OcHoBHbIE TIOHATHS XUMHUH. BemectBo. AtoM. Mosekyna. XuUMUYECKHA
DIIEMEHT.
[IpocTeie u cnoxHbie BeniecTBa. KayecTBEHHBIM M KOJMYECTBEHHBIM COCTAaB
BEIIECTB. XWMHUECKHE 3HAaKH © Gopmynbl. OTHOCUTENbHBIE AaTOMHas W
MOJIEKyJIsipHass mMacCchl. OCHOBHBIE 3aKOHBI XMMUH. 3aKOH COXPAHEHUS MAacChl
BEILECTB.

3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJSIPHOM CTPYKTYpbl. 3aKOH
ABOTaIpO U CJIEICTBUS U3 HETO.
PacuyerHple 3amauM Ha HAXOXKIAECHHUE OTHOCHUTEIBHOW MOJEKYJSIPHOW MAaccChl,
OIIPEJEICHUE MACCOBOM JI0JIM XUMHUYECKHUX PJIEMEHTOB B CJI0KHOM BEIIECTBE.
Jlemoncmpayuu
Mojen aToMOB XUMHYECKUX 3JIEMEHTOB.
Komtekiust npoCThIX U CIIOKHBIX BEILIECTB.
Moienp MosIIpHOTO 00BEMA Ira30B.
Amnotponus gocdopa, KUCIOPOaa, OJOBA.
IIpo¢puiabHbie U NpodecCHOHATBHO 3HAYMMBbIE JIEMEHTBI COJePKAHMS .
AnnotponHbie MoauduUKaIK yrieposa (amaz, rpadut). bernoe u cepoe 0510BO.
IIpakTnueckoe 3ansarue Nel
Pelienune 3xcrnepruMeHTaIbHBIX 3a/1a4
1.2. Ilepuoaunuecknii 3axkoH u Ilepuoauyeckas cucreMa XuMHYECKUX
1emeHTOB /.M.MeHae/ieeBa U CTPOCHHE aTOMA
[lepponnueckuit  3akoH J.M.Menneneesa. Ortkpbeitue [[.M.MenneneeBbim
[lepuonuueckoro  3akoHa. Ilepuomuyeckwii 3akoH B (POPMYIHPOBKE
. N.MenneneeBa. Ilepuonuueckas TaOiuIia XUMHYECKHUX JJIEMEHTOB —
rpaguueckoe 0ToOpakeHne NepuoInYecKoro 3akoHa. CTpyKTypa neproInyecKoiu
TaONHIIBL: IEpUOABI (MaJible U OOJIbIINE), TPYIIHI (TJaBHAA U TOOOYHAs).
Ctpoenue aroMa u Ilepunoauueckuii 3axkon J[.11.MenneneeBa. AToM — cJI0XKHast
gactuna. SAapo (IpoTOHBI W HEHUTPOHBI) M 3JEKTpOHHAs 00oJsi0ouka. M30TOIbI.
CtpoeHue »3JIEKTPOHHBIX OOOJOUYEK aTOMOB DJIEMEHTOB MAalbIX MEPUOI0B.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000JIOYEK aTOMOB AJIEMEHTOB OOJIBIIHX
nepruoa0B (MepexoaHBIX 3eMeHToB). lloHstne 00 opOutamax. s-, p- u d-
opOuTay. DIEKTPOHHBIC KOHOUTYpAITH aTOMOB XHMHUYECKHUX JIEMEHTOB.
CoBpemennass  ¢opmymupoBka  Ilepuoauyeckoro 3aKOHa. 3HaueHue
[lepuonnueckoro 3akoHa u l[leproanveckor CHUCTEMBI XUMUYECKHUX JJIEMEHTOB
J..Menneneea ayist pa3BUTUSA HAYKH U IOHUMAHUSI XUMHYECKON KAPTUHBI MUPA.
IpopuiabHbie U NPoPecCHOHAIBHO 3HAYMMBbIC JJIEMEHTHI COdEPKAHUA.
duznyeckue cBoricTBaMetauia 1rpymmsl. CTpoeHue aroma metauia (1o BEIOOpY).
DneKTpoHHbIe KOH(PUTYpALlMU aTOMOB MeTasIa (1o BEIOODY).
Kak yctpoeno aromHoe s1po.
Jlemoncmpayuu
Paznmuunbie popmebl [leproandeckoit CUCTEMbl XUMUYECKUX 3JIEMEHTOB
J.1.Menpeneena.
IpakTHuyeckoe 3aHsiTue Ne2
Mo aemipoanue noctpoenus [leproandeckoi Tab UMbl XUMAYECKUX JIEMEHTOB.



1.3. Ctpoenne BemecTBa MonHas xumuueckas ¢Bsi3b. KatnoHsl, ux oOpazoBanue
U3 aTOMOB B Pe3yJbTaTe Mpoliecca OKUCICHUSI. AHMOHBI, UX 00pa3oBaHuE U3
aTOMOB B pe3yJIbTaTe IIPOLECCa BOCCTAHOBICHUS. KOBaJIeHTHAsA XUMHAYECKas
CBsI3b. MexaHn3m 00pa3zoBaHus KOBAJICHTHOM CBA3U. DJIEKTPOOTPHUIIATEILHOCTb.
KoBasneHTHbIE NOJISIpHAS U HENOJIsIpHAs CBsI3U. KpaTHOCTh KOBAJIGHTHOM CBSI3H.
MouneKynsipHbIE M aTOMHBIE KDUCTANIMYECKUE peleTku. CBOKWCTBA BELIECTB C
MOJIEKYJIIPHBIMA U aTOMHBIMH KPUCTAIUIMYECKUMHU peleTkaMu. MeTtammaeckas
CBs3b. MeTajuinueckasi KpucTauTmyecKasi pelieTka i MeTalInYecKasi XHMU4EeCKast
CBs3b. DU3NUECKHUE CBOMCTBA METAUIOB. Arperarble COCTOSHHSI BEILIECTB U
BOJIOpPOJHAs CBA3b. TBEpAOE, )KUIIKOE U ra3000pa3HOE COCTOSHUS BEUIECTB.
[lepexon BemecTBa U3 OJHOTO arperaTHOTO COCTOSIHUA B Apyroe. Bopopoanas
cBA3b. UncTtele BemecTBa U cMecH. [loHsitrie 0 cmecu BentecTB. | oOMOTEeHHBIE 1
reTEpOreHHbIE

cmecu. CocTaB cMecell: oObeMHas M MaccoBas JOJM KOMIIOHEHTOB CMECH,
MaccoBass aons npumece. JlucnepcHeie cuctemsbl. [loHsiTME O mucnepcHOM
cucteme. JlucnepcHas ¢a3a u nucnepcuonHas cpena. Knaccudukarms
IUCTEpCHBIX cucTeM. [IoHATHE O KOJUIOMAHBIX CUCTEMAX.

Jlemoncmpayuu

Moiesib KpUCTALTNYECKOM PEIICTKH XJIOPHUIa HATPHS.

OO6pa31el MUHEPAIOB C HOHHOW KPUCTAUINY €CKOU PEIICTKOM.

Moenu KpuCTalIMYeCKUX PEIIETOK «CYXOTOo JbJay (WM oja), anmasa, rpadura
(umu kBapua). OOpa3Lbl pa3aMuHbIX JUCIEPCHBIX CUCTEM: 3MYJIbCUM, CYCTIEH3UH,
a’pO30JICH, reJier U 30J1EH.

Ipodunbubie 1 MpodeccuoHANBLHO 3HAYUMbIE JJIEMEHThI COAePKAHUI.
duznyecKkue CBOMCTBA MeTajuia 2 TPyNIbI (110 BEIOODY).

Monenu KpuCTaNTIM4eCKUX peleTok (o BEIOOPY).

1.4. Boxa. PacTBOpBI. DJ1eKTPOJIUTHYECKAS TACCONNALIHS

Bona. PactBoprl. PactBopenue. Bona kak pactBopurens. PacTBopumMocThb
BEIIECTB.  HacehllleHHbIE,  HEHACBIIICHHBIE,  IEPECHIIMICHHBIE  PacTBOPBI.
3aBUCUMOCTh PAaCTBOPUMOCTU Ta30B, JKUJIKOCTEH MW TBEPABIX BEIIECTB OT
pa3AMYHBIX (DAKTOPOB.

DJIEKTPOJMTUYECKAsT ~AUCCOUMALMS. DJIGKTPOJUTHI U HEIJICKTPOUTHI.
DIIEKTPOJIUTUYECKAS JACCOLMALNS. MexaHu3zMbl ANEKTPOJIMTUYECKOMN
JIACCOLUALINHN JIJIS1 BEIIECTB C Pa3JIMYHBIMU TUIIAMUA XUMUYECKOH CBsI3U. CUIIbHBIE
U ciabbie 37eKTpouThl. OCHOBHBIE TMOJIOKEHHUSI TEOPUU BJIEKTPOJUTHYECKOU
nuccouranuu. KucioTel, OCHOBaHUS U COJIM KaK 3JIEKTPOJIUTHI.

Jlemoncmpayuu

PacTBOpHMOCTB BEIIECTB B BOJIE.

CoOupanue ra3o0B METOJIOM BHITECHEHHUS BOIBI.

PactBOpeHue B BO/IE CEPHOM KUCIIOTHI U COJIEH.

OO0pa31bl KPUCTAIUIOTUPATOB.

N3roToBIIEHNE TUIICOBOM MTOBS3KHU.

HcnbiTanue pacCTBOPOB AIEKTPOJMTOB U HEANEKTPOJIMTOB HA IPEAMET
JIACCOLHALNH.



IIpakTn4yeckoe3anaTue Ne3

N3ydenune 3aBUCUMOCTH JIEKTPOIIPOBOIHOCTH OT KOHILIEHTPALIMKU PACTBOpA
Ipo¢uiabHbIe U POPecCHOHATBHO 3HAYUMBbIE JIEMEHThI COAep:KaAHUA.
Konpencanusa. Tekydects. Bosromka. Kpucrtammszamusas. CyOmumanus u
necyormmmManus. AHOMaMUA (U3WYECKUX CBOUCTB BOJBI. JKHIKHE KPHUCTAIUIHI.
MuHepansl ¥ TOpHBIE TOPOJABI KaK MPUPOJHBIE CMECU. DMYIIbCUHA U CYCTIEH3UU.
3oy (B TOM 4MCJIE a3PO30JIH) U TEIH.

1.5. Knaccudgukanus HeOpraHu4eCKux coeIMHEeHUI U UX CBOMCTBA

KucnoTel 1 ux cBoiicTBa. KHCIOTHI Kak 3JEKTPOJUTHI, UX KiacCUUKAITISI
[0 pa3JIMYHbIM TMpPU3HAKAM. XHWMHUYECKHUE CBOMCTBA KHUCJIOT B CBETE TECOPHUHU
ANEKTPOIUTUIECKOU JTCCOIMALUU. Ocobennoctu B3aUMOJCUCTBUS
KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM KHUCIOT ¢ MeTauiaMu. OCHOBHBIE
CIOCOOBI OJTY4EHUS KUCIIOTHI.

OcHoBanussi u wux cBoucTBa. (OCHOBAaHMS Kak DJJIEKTPOJIUTBI, UX
KJIaccuuKanys Mo pa3IudHbIM MPU3HAKAM. XUMHUYECKHE CBOMCTBA OCHOBAHHIA B
CBETE TEOPUU AEKTPOJUTUUECKON AUCCOIMAIMK. Pa3iokeHne HepacTBOPUMBIX B
BOJIe OCHOBaHUN. OCHOBHBIE CIOCOOBI MOTYYEHUS] OCHOBAHUH.

Comn n ux cBoiictBa. Coym Kak 3EeKTpouThl. CONM CpeIHUE, KUCIBIE U
OCHOBHBIC. XMMHUYECKHE CBOMCTBA COJIEM B CBETE TEOPHUHU DIICKTPOJIUTUYECKOU
nucconuanuy. CrocoOsl oaydeHus coyeid. ['uapoam3 coe.

Oxkcuasbl 1 ux cBoiictBa. ConeoOpasyronye U HecoJ1e00pa3yromme OKCHUIbI.
OcHoBHbIC, aM(POTEpPHBIC U KUCIOTHBIC OKCUIBI. 3aBUCUMOCTh XapaKTepa OKCHa
OT CTENEHH OKHCJICHUS OOpa3yloIero ero Meramjia. XUMHUYECKHE CBOWCTBA
OoKCHO0B. [lomydyeHnre OkCuaI0B.

Jlemoncmpayuu

B3aumoelncTBue a30THOM M KOHLICHTPUPOBAHHOM CEPHOM KUCJIOT C METAJIAMM.
IIpopuiabHbie U NpodecCHOHATBLHO 3HAYHUMBIE 3JIEMEHTHI COAEPKAHMS.
[IpaBuna paszbaBiaeHHs] CEPHOM KHUCOTHL. Vcmonb3oBaHWE CEpHON KHCIOTHI B
MPOMBINUIEHHOCTH. ENKWMe 1eNoYnd, UX MCIOJIb30BAHUE B TMPOMBIIUICHHOCTH.
['ameHas w HeramieHas W3BECTb, UX MPUMEHECHHUE B CTPOUTENBLCTBE. [ WNC u
amebacTp, rumcoBanue. Ilomstme o pH pactBopa. Kwmcnotnas, menmodHast.
B3anmopelicTBHE KHCJIOT C OKCHUJAMHM METAUIOB. B3auMoJeicTBUE KHUCIOT C
cojsimu. McnibITaHue pacTBOPOB MIENIOYEH HHAUKATOPaMHU.
IIpakTuyeckoe3ansaTue Ne4 56

N3yuenune nencTBUs KUCIOT HA UHAUKATOPBI

N3ydeHne B3aUMOIENCTBUSA CEPHOM KUCIIOTHI C METAIJIAMHU

N3yuyeHue ruaponnsa coyien

1.6. XuMu4eckue peakuuu

Knaccudukamms XuMudaecKux peakiuii. Peakiuu coemnHeHns, pa3ioKeHus,
3amelenusi, ooMena. Karaimutuueckue peakuuu. OOpartumble U HeoOpaTUMble
peakiuu. ['OMOreHHbIE W TETEPOTCHHBIE PEAKIUU. DK30TEPMUUYECKUE U
PHIIOTEPMHUYECKHUE peakiuu. TemmoBol 3APQPEeKT XUMHYECKUX  PEaKIHil.
TepMoxumuueckue ypaBHeHUs. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
Crenenb okucsienus. OKuCIUTENb W BOCCTaHOBJIEHHWE. BoccTaHoBuTENlb U
okucyieHue. MeToa AJNeKTPOHHOro OajiaHca Uit  COCTAaBJICHUS ypaBHEHUU
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OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil. CKOPOCTh XUMUYECKUX PEAKLIUM.
[loHsiTHE O CKOPOCTH XUMUYECKUX PEAKIUNA. 3aBUCUMOCTh CKOPOCTH XUMHYECKUX
peakimii OT pa3IUYHbIX (DAKTOPOB: MPUPOABI PEATHPYIOIIUX BEUIECTB, HX
KOHLIEHTPALIUHU, TEMIIEPATYPbl, HOBEPXHOCTU COIPUKOCHOBEHUS U UCITOIb30BaHMS
Katanmu3aropoB. OOpaTUMOCTh XUMUUECKUX peakiuil. OOpaTumbie 1 HEOOpaTUMbIE
peakuuu. XMMUYECKOE paBHOBECHE U CIIOCOOBI €ro CMEIICHUS.

Llemoncmpayuu

[Tpumepsl HEOOpaTUMBIX peakiMid, UAYIIMX ¢ 00pa3oBaHHWEM OCajJKa, ra3a Win
BO/IBL.

3aBUCUMOCTb CKOPOCTH PEAKLIHUH OT IPUPOJIbI PEArUPYIOLIMX BEILECTB.
BzaumopeiicTBre pacTBOPOB CEPHOI KHCIOTHI C paCTBOPaMH THOCYJIb(hara HATpuUs
Pa3JIMYHON KOHLEHTPALMU U TEMIIEPATYPHI.

IIpakTnyeckoe3anaTue Ne7,8

N3ydenne peakuuu 0OMeHa MeX1y OKCUIOM MEJIU U CEPHOM KUCTIOTOM

N3yuenue peaky MOHHOTO 0OMeHa, UAYIIME C BbIJCICHUEM Tra3a

IIpoduabHbie 1 npodeccHoHATBHO 3HAYNMbIE 3JIEMEHTbI CO/lePKAHUA.
Ilonsatue 00 snekTposm3e. DJIEKTPOJIM3 PACIUIaBOB. DJIEKTPOJHU3 PACTBOPOB.
DJIEKTPOJIUTUYECKOE TOJIydeHHE amroMuHuA. lIpakTMueckoe mpHUMEHEHHe

anekTposm3a. ['anbBanuka. Ilpumenenue IBETHBIX METAIOB B
MPOMBINUIEHHOCTH. [IpOM3BOACTBO amMMuaka: ChIpb€, armaparypa, Hay4dHbIE
MIPUHIIUTIBI.

1.7. MeTaJjLiibl 1 HEMeTAJJIbI

Mertamibl. OcoOEHHOCTH CTPOSHHUSI aTOMOB U KpUCTAUTOB. DH3nyecKre CBONCTBA
MeTayuioB. Kiaccudukaiuss MeTauioB Mo pa3iMyHbIM IPU3HAKaM. XUMUYECKUE
CBOMCTBA METALIOB. DJIEKTPOXUMHUYECKHUN Psi| HAIPSKEHUI METaJUIOB.

O6ume cnocoObl noxyueHust MetayuioB. [loHATHE O MeTaUTypruy.
I'mppomeraityprust U snekTpomeratyprusi. CriaBel 4YepHbIE W IIBETHBIE.
Hemeramnsl. Oco6eHHOCTH cTpoeHusi aToMoB. Hemeramisl — mpocThie cucteMe.
OKHUCIUTENBHBIE U BOCCTAHOBUTENILHBIE CBOMCTBA HEMETAIOB B 3aBUCUMOCTH OT
UX MOJIOKEHUS B PALY JIEKTPOOTPULIATEIILHOCTH.

Jlemoncmpayuu

Komnekius wmeramioB. BzaummopeiicTBue MeTalioB ¢ HeMeTaulaMu (Kernesa,
LIMHKA U QIIOMUHUSA C CEPOM, AIFOMUHUA C MOJIOM, CYPbMBI C XJIOPOM, TOPEHUE
xeneza B xjuope). [openne wmeramnoB. Kosmekuust HemeramnoB. ['opeHue
HeMeTayuioB (cephl, pocdopa, yris). Moaenb MPOMBIIUICHHONW YCTaHOBKU JIst
NPOU3BOJICTBA CEPHOM KHUCIOTHL. Mojenb neun [Js 00Xura HM3BECTHSKA.
Kosnekiuy mnpoaykuuid CUJIMKATHOW MpoMbIUIeHHOCTH (cTekia, dapdopa,
dasiHCca, IeMEeHTa pa3IMYHBIX MApOK U Ap.).

IIpakTuyeckoe 3ansarue Ne9,10,11,12

W3ydenue, miacTUYHOCTH, IPOUYHOCTHU HA U3TUO METAUIOB.

N3y4yeHue TeronpoBOAHOCTH METAJUIOB.

N3y4yeHne MarHuTHBIX CBOVCTB METAILJIOB.

N3ydyeHne BOCCTaHOBIJICHUS MEAU U3 OKCHIa MENTH

IpodunbHbie 1 NpodecCHOHAIBHO 3HAYUMBbIE JJIEMEHTHI COAePKAHM 1.
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Koppo3uss MeTaiioB: XMMHUYECKass U 3JIEKTPOXHUMHUYECKAA. 3aBUCHUMOCTH
CKOPOCTH KOPPO3UH OT YCIIOBHM OKpYyxaroiien cpenbl. Kinaccudukarus koppo3uu
METAJIOB MO Pa3MYHbIM Ipu3HakaMm. CrocoObl 3alUThl METAIOB OT KOPPO3HUU.
[IpousBoacTBO uyryHa v ctand. CUIMKaTHAST TPOMBIIUIEHHOCTh. [I[pon3BoACTBO
CEPHOU KHCJIOTHI.

2. Oprann4eckasi Xumus
2.1. OcHOBHBIC NOHATHS OPraHUYeCKON XMMUU U TEOPUs CTPOCHU S
OpPraHMu4eCKHX COeIMHEeHMI
IIpenmer oprannyeckor xumuu. [IpupogHble, HICKYCCTBEHHBIE U CUHTETUYECKUE
OpPTaHUYECKHE  BEIIECTBA. CpaBHeHnue OPTaHUYECKUX  BELIECTB C
HEOPraHUYECKUMHU. BaneHTHOCTb. XHMMHYECKOE€ CTPOCHHE KakK IOPSAOK
COCIMHEHUSI AaTOMOB B MOJIEKYJIbI [0 BAJICHTHOCTH. [€OpHUsl CTPOEHUsA
oprannueckux coeauHeHud A.M.bytiepoBa. OCHOBHBIE IOJIOKEHHUS TEOPUHU
XUMHYECKOTO cTpoeHus. U3omepus u nzomepbl. XUuMHUECKUE POPMYIIbI U MOJEIN
MOJIEKYJT B oOpraHudeckoil xumun. Knaccudukaius OpraHMYECKHX BEILECTB.
Knaccudukarusi BemecTB MO CTPOCHHUIO YIIEPOTHOTO CKeleTa U HAIWYHUIO
dbyHkuMoHanbHBIX rpynn. ['omonoru u romonorusi. Knaccudukanus peakuuii B
OPTaHUYECKOU XUMUMU.
Jlemoncmpayuu
Mopaenu MOJIEKyI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COETUHEHNUN.
Ipodunbubie u MpodeccuoHaIBLHO 3HAYUMBIE JJIEMEHThI COAepPKaAHUS.
[lonsatue o cybcTpare u peareHTe. Peakiuum OKHCIIEHUS W BOCCTAaHOBIICHUS
oprannueckux  BemecTB. CpaBHeHHE  KIacCHU(PUKAUMU  COEAMHEHUN U
KJaccU(UKAlMY peaKii B HEOPTaHUYECKOW U OPTraHUYeCKOM XUMUHU.
2.2. YrieBoaopoabl ¥ MX PHUPOAHbIC MCTOYHUKH
AnkaHbl. AJKaHbl: TOMOJIOTUYECKUN DPSJ, U30MEPUS U HOMEHKJIATYypa aJIKaHOB.
Xumudeckue cpoicTBa. IIprMeHeHHe ajlkaHOB Ha OCHOBE CBOMCTB. AJIKEHBI.
OTWieH, ero mnoJiydeHue [OMOJIOTMYECKUH psll, M30MEpPHUs, HOMEHKIATypa
AJIKEHOB. XMMHUYECKHE CBOMCTBA ATHIEHA. JlueHsl u kayuyku. [loHaTne o quenax
KaK YIJIEBOJOPOAAX C IBYMsI IBOMHBIMU CBA3sIMU. HaTypallbHBIN U CUHTETHYECKUE
Kaydykd. Pe3unHa. AnkuHbl. ArnerwieH. XUMHUYECKHE CBOMCTBA alleTUJICHA.
[lpumenenue arermwieHa. Apenbl. benzon. Xumuueckue CBOMCTB OeH30.a.
[Ipumenenue 6eH3071a Ha OCHOBE CBOMCTB. [IpupoHbie HCTOUHUKH
yIIIEBOAOPOOB. [IpupoaHbI ra3: cOCTaB, NPUMEHEHUE B KaueCTBE TOIUIMBA.
Hedts. CoctaB u mepepadbotka Hedtu. [leperonka nHedru. Hedrenpoaykrer.
Jlemoncmpayuu
['openne Merana, 3TuieHa, aueTwieHa. OTHOIIEHHE METaHa, ITUICHA, alleTUIIEHA U
OeH30J1a K pacTBOpaM MepMaHraHata kajaus u OpomHoit Boje. [lonyuenue stunena
peakiyeit Aeruapartaiuy 3TaHoJa, alleTUIeHa — TUIPOIM30M KapOuaa KaabIlusl.
Pa3znoxeHue kaydyka npu HarpeBaHWH, UCIIBITAHUE POAYKTOB PA3JIOKEHUS HA HE-
npenenbHocTh. Kosmekuust oOpasznoB Hedptu u HedrenpoaykToB. Kommeknus
«KameHHblIi1 yroyib 1 IpogyKIUs KOKCOXUMUYECKOTO MPOU3BOICTBAY.
IpakTnueckoe 3ansatue Nel3,14
N3ydeHne pacTBOpUMOCTH HE(TH B BOJIE
O3HakoMJIEHHE C KOJUIEKLIMEeRH 00pa3ioB He()TH U POIYKTOB €€ epepadoTKH
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Ipodunbubie u MpodeccuoHANBLHO 3HAYUMBIE JIEMEHTBI COAePKAHUS.
Knaccudukanus u HazHaueHue kayuykoB. Knaccudukanys 1 Ha3HaU€HUE PE3UH.
Bynkanuzauus kayuyka. [lonydeHue anietuieHa nupoan3oM MeTaHa U KapOuaHbIM
crioco6oM. [TomBuaMIXTIOpUT U ero npuMenenue. Tosryon. OCHOBHBIE
HampaBJICHUs] TNPOMBILIUICHHOW TiepepaboTKu mnpupogHoro rasza. llomyTHbri
HeTsIHOI ra3, ero nepepadoTtka. [Ipoueccsl MpoMBIIIIEHHON IEpepadOTKU HEPTH:
KpeKkuHT. KokcoXuMHu4uecKkoe MPOM3BOICTBO U €r0 NPOLYKIHMS.

2.3. KucJsiopoaconepxanme opraHudecKue coeIuHeHu st

Crouptel. [lomyyenue staHosia OpOKEHHMEM TJIIOKO3bl M THApATallMeld 3TUJICHA.
['unpokcunbHasg rpynmna kKak (yHKkOuoHanmbHass. lloHsTHE O mpeaenbHbIX
OJHOATOMHBIX CIHUPTaX. XUMUYECKHAE CBOMCTBA ATaHONA. [IpuMeHeHue 3TaHosa
Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCJEACTBUS JIJII OpraHM3Ma 4eJoBeKa U
npeaynpexaeHue. [NHIepuH Kak MpPEaCcTaBUTENb MHOTOATOMHBIX CIUPTOB.
KauecTBeHHas peakiysi HAa MHOTOaTOMHBIE CIUPTHI. [I[prMeHenne rimuepuHa.
®enous. Ouznveckre U XUMUUECkrue cBoiicTBa (eHona. [Ipumenenue deHona Ha
OoCHOBE CBOMCTB. Anpaeruanl. [lonstue 06 ampaernnax. AjbAeruanas rpymnmna Kak
¢dbyukumnonanpHast. Dopmanbaerun u ero cpoictBa. IlodydeHue anbaeruoB
OKUCJICHHEM COOTBETCTBYIOLMX cnupToB. Ilpumenenue Qopmanbaeruga Ha
ocHOBe ero cBoicTB. KapOoHoBbIe kHCHOTHL. [loHATHE 0 KApOOHOBBIX KHUCIIOTAX.
Kap6oxcwmibHast rpyrina Kak GyHKIIHoHAIbHAS. ['OMOIOTHYECKHMA PSI/T P EIeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. [ToiryueHne kapOOHOBBIX KUCIIOT.
XVMHUYECKHE CBOMCTBA YKCYCHOU KHUCJIOTHI. IIpuMeHeHne yKCyCHOM KUCIOTHI Ha
OCHOBE CBOWCTB. BbpIcImMe >KUpHBIE KUCJIOTbI HAa NMPUMEPE MATbMUTHHOBOM W
cteapuHoBoil. CroxkHble >Qupbl U xupbl. [lomydeHue clOXKHBIX 3GUPOB.
CnoxxHble 3QUpbl B MpUpOAE, UX 3HaueHue. [IpumeHeHne cioxHbIX 3PUPOB Ha
ocHoBe CBOMCTB. JKupbl kak cioxubeie 3¢upsl. Kiaccudukamus xupos.
XWUMHAYECKUE CBOMCTBA )XUPOB. [[ppuMeHeHrE )KMPOB Ha OCHOBE CBOMCTB. MbLia.
VYrieBoabl. YTIaeBoAbl, MX KiIacCUpUKAIMs: MOHOCaXapuasl (TIH0K03a, PpyKTO3a),
JUcaxapubl (caxapo3a) W HoJiMcaxapubl (Kpaxmal M 1eiunoo3a).l moko3a —
BEITIECTBO C IBOMCTBEHHOU (QYHKIIMEH — albAeTHA0CTUPT. XUMHUYECKHE CBOKWCTBA
II0KO3bI. [IpyMeHeHue TIII0KO3bl Ha OCHOBE CBOMCTB. 3HAYEHHUE YTIIEBOJOB B
YKABOM MPUPOJE U )KU3HU YEJIOBEKA.

Jlemoncmpayuu

OKuceHne CrupTa B aJIbIETU.

KauecTBeHHBIE peakiMi HA MHOT'OATOMHBIE CITUPTHI.

KadecTBeHHast peakuys Ha Kpaxmall.

IIpakTnueckoe 3anstue NelS

N3ydyeHne XuMHUYECKUX CBOMCTB KApOOHOBBIX KUCIIOT

IIpopuiabHbie M NPOPeCcCHOHAIBHO 3HAYMMBbIE JJIE€MEHTbI COJAepP:KaHMI.
MeTwioBbId CIIUPT M €r0 HCHOJIb30BAaHUE B KAYECTBE XUMHYECKOTO CHIPHS.
TOKCMYHOCTh METaHOJA U MPAaBWIA TEXHUKH OE€30MacHOCTU MpPHU PabdOTe C HUM.
OTWIEHIVIUKOJIb U €r0 NpUMEHEHHE. TOKCHYHOCTh JTWICHIJVIMKOJIL M IPAaBUIIA
TEXHUKU 0€30TacHOCTH mpu padore ¢ HuM. [lomydueHue ¢eHosia U3 MpOaYKTOB
KOKCOXMMHUYECKOTO MPOU3BOJICTBA U M3 OeH3osia. MHOTOOOpa3ue kKapOOHOBBIX
KHACJIOT (I[aBEJIEBOM KHUCJOTHI KaK JABYXOCHOBHOMW, aKpWUJIOBOM KHUCIIOTHI Kak
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HenpeaenbHOM, OEH30MHONW KHUCIOTHI KaK apoMaTH4eckoi). 3ameHa KUpPOB B
TEXHHUKE HEMHUIIEBBIM ChIpbeM. CUHTETHUECKHE MOIOIINE CPENCTBA.
MoJiouHOKHCII0€ OpOKeHUE TITI0K03bI. KrcioMmoiounbie npoaykTbl. CUI0COBaHKE
kopMoB. HuTtpoBaHue 1LesuIr0o356l.
2.4. AzoTconep:xkaimue opranudeckue coegnnenus. Iloanmepnt

Amunbl. [loHsiTue 00 amMuHAaxX. AHWIMH KaKk OpPraHU4eCcKO€ OCHOBAaHHE.
[losryuenne aHunMHA W3 HUTpPoOeH301a. [IprMeHeHne aHWIMHA Ha OCHOBE
CBOMCTB.

AMMHOKHUCJIOTBI. XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT. [IprmeHeHue
AMUHOKHCJIOT Ha OCHOBE CBOMCTB.

benku. IlepBuuHas, BTOpUYHAs, TPETHYHAs CTPYKTYpbl  OEIKOB.
XuUMUYECKUE CBOWMCTBA OEJIKOB: TOpPEHHUE, JCHATypalus, THUAPOJIU3, I[BETHHIC
peakuuu. buonornueckue QyHKINUN OENIKOB.

[Tommmepsl. benku u nonvcaxapuabl Kak OMOMOJIUMEDPHI.

[Inactmaccel. [IpencraBurenu mmacTmacc.

Bonokna, ux xnaccudukanus. [loxydaenne BonokoH. OTaensHbIe

MPEACTABUTENN XUMHYECKHUX BOJIOKOH
Jlemoncmpayuu
BzanmoencTBre aMMHuaKka U aHWINHA C COJITHOM KUCJIOTOM.
Peakmus anvnamHa ¢ OGPOMHOM BOJOM.
PacTtBOpenue u ocaxaeHue OenKoB.
LIBeTHBIEC peakiu OENKOB.
['opeHne nTrubero nepa v MEPCTIHON HUTH.
IIpakTn4yeckoe 3ansitue Nel6
N3yyeHue peakumy CEpHON KUCIOThI C OPraHUYECKUMU BEILIECTBAMHU
IIpo¢puiabHbie U NPo¢ecCHOHATBHO 3HAYMMBbIE JJIEMEHTHI COAePKAHMS.
AMHHOKanpoHOBasA kucioTa. KarpoH kak npeacTaBUTeNb MOJIUAMHUIHBIX BOJOKOH.
Hcnonb3oBanue rujpoin3a OENKOB B MPOMBINUICHHOCTH. [lOMMBUHWIXIOpH]L,
nosmrerpadropatTunien  (tednon).  dDeHosohopManbAETUAHBIE  IIACTMACCHI.
[IpoMBIIUIEHHOE TPOU3BOACTBO XMMUYECKUX BOJIOKOH.

JudpepeHunpoBaHHbIN 3a4eT (24aca)
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6. TemaTnueckuii miaan OYA.09 «Xumus»

Ne HanmeHoBaHne pasienoB u TeM KomiyecTBO dacoB CamocTosTen
TEMBI AYMTOPHON HATpy3KH bHas pabora
Bcero [Ipaktryecku
€ 3aHATHA

1 Pa3nen «O0masi M HeopraHmveckast 46 12
XHMHSA»

11 OCHOBHEIC ITOHSITHUS U 3aKOHEI 6

12, [lepuonuueckuit  3akoH. Ilepmoanueckas 6
cucrema onemeHtoB J[.M.Mengeneera wu
CTPOCHUE aTOMOB

13. | Crpoenue BemecTBa 8 -

14 | Bona. PactBopb!. DIeKTpoNIUTHYECKas 5 1
JIACCOLIHALIU ST

15. Krnaccudukanust HeOpraHm4ecKux 8 3
COE€IMHEHUH U UX CBOMCTBA

16. | Xumudeckue peakiuu 6 2

17 MeTtaiisl 1 HeMETaJUTbI 7 4

2. Paznen «Opranuyeckasi XuMush» 32 4

2.1 OCHOBHBIE TOHATUS OPTAHUYECKON XUMHUH U 5 -
TEOpH S CTPOCHUSI OPTAHUYECKUX COCTMHEHUM

2.2. VYT1eBOA0POABI ¥ UX TPUPOIHBIC HCTOUYHUKHI 9 2

23. | Kuciopoacoaep:kanme opraHudecKue 9 1
COCAMHEHUS

24. | AzoTcoaepxalpe opraHu4ecKue 9 1
coennHenus. [lonmumepst
HduddepenuupoBanublii 3auer

UTOI'O 78 16
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1. XapaKTepHCTmca OCHOBHBIX BUAOB A€ATCJIBHOCTH CTYICHTOB

Copepxanue XapaKkTepuCTHKA OCHOBHBIX BH/IOB /IeSIT€JIbHOCTH CTYI¢HTOB
o0y4eHust (Ha ypoBHe Y4eOHBbIX e CTBHIl)
Baxneinnme YMeHue 1aBaTh ONpEAeNICHUE U ONIEPUPOBATH CIEAYIOIIMMU

XUMHUUYCCKUC ITOHATUA

XUMHYECKUMH TOHSATHSMU: BEIECTBO, XUMUYECKHI 2JIEMEHT, aToM,
MOJIEKyJ1a, OTHOCHTEJIbHBIC aTOMHAs U MOJIEKYJISIpHAsi Macchl, MOH,
aJUTOTPON UL, U30TOIIBI, XUMUYECKasl CBSI3b, JICKTPOOTPHUIIATEIEHOCTb,
BAJICHTHOCTb, CTEIICHb OKUCIICHHS, MOJIb, MOJIIPHAsl Macca, MOJIPHBII
00BbEM ra3000pa3HbIX BEILECTB, BELIECTBA MOJIEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOEHUS, PACTBOPHI, JICKTPOIUT U HEIJIEKTPOIIHT,
QJICKTPOJIMTHYCCKAA JUCCOUALIN A, OKUCIUTCIIb U BOCCTAHOBUTCIIb,
OKHCIICHHE U BOCCTAaHOBJICHHE, TEIIIOBOM 3()heKT peakunu, CKOpoCTh
XUMHYECKON PEaKIiy, KaTaIn3, XUMUYECKOe paBHOBECHE, YITIEPOIHBIH
cKeJleT, (pyHKIMOHAIbHAS TPYyNIa, H30MepHsi, TOMOJIOTHUS

OCHOBHBIE 3aKOHBI
XUMUAU

DopMyTHpOBaHUE 3aKOHOB COXPAHEHUSI MACChI BEIIECTB U IMMOCTOSHCTBA
COCTaBa BEIIECTB. YCTaHOBKA IPUUYUHHO-CIIECTBEHHOM CBS3U MEXIY
CoJIep>KaHUEM ATHX 3aKOHOB U HallMCaHUEM XUMHUYECKUX (PopmMyrn U
YpaBHEHUN. Y CTAaHOBKA 3BOJIFOIIMOHHOM CYIIHOCTH MEH/IEJICEBCKON U
COBpEeMEHHOH QOpMYIUPOBOK Mepruoandeckoro 3akona J{. U.
MenpeneeBa. O0bscHEHUE PU3NUECKOTO CMBICTIA CHUMBOJIUKA
TepUOIUYECKON TabIuIIbl XuMuueckux dnemMeHToB J[. . MenneneeBa
(HOMepOB dJEMEHTa, IePHO/Ia, TPYIIIBI) U YCTaHOBKA
MPUYUHHOCIIEICTBEHHOM CBS3U MEXKTYy CTPOCHHEM aTOMa U
3aKOHOMEPHOCTSAMHU M3MEHEHUSI CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX
MMM BEILECTB B NIEpUOJaX U TPyMIax.

XapakTepucTUKa 3JIEMEHTOB MaJIbIX U OOJIBIIMX TEPUOJIOB IO UX
noJsioxeHuto B [lepuoanyeckoit cucreme J[. . Menneneena.

OcHOBHBIE TEOpUHU
XUMHH

VYcTaHoBKa 3aBUCMMOCTH CBOMCTB XUMUUECKUX BEILIECTB OT CTPOEHUS
aTOMOB 00pa3yIoIMX UX XUMHUYECKHX AJIEMEHTOB.

XapakTepucTUKa BaKHEUIIMX TUIIOB XMMUYECKUX CBS3EU U
OTHOCHUTEIBHOCTH 3TOU THTIONIOTUU. OOBSICHEHNE 3aBUCUMOCTH CBOHCTB
BEIIECTB OT UX COCTABA U CTPOCHU S KPUCTAIIMYECKUX PEILIETOK.
DopMyIHpPOBKa OCHOBHBIX ITOJI0)KEHU N TEOPUU SJIEKTPOJIUTUUECKON
JIMCCOLIMALIMY U XapaKTEPUCTUKA B CBETE ITOM TEOPUHU CBOWCTB
OCHOBHBIX KJJACCOB HEOPraHUYECKUX COCTMHECHUM.

D opMyJIMPOBKA OCHOBHBIX I1OJIO)KEHU I TEOPUU XUMUUYECKOTO CTPOEHUS
OPTraHUYECKUX COCAMHEHUHN U XapaKTepUCTUKA B CBETE 3TOM TEOPUU
CBOWCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COCAMHEHMM.

BaxHeiinme BemecTBa
W MaTepHualbl

XapakTepucTUKa COCTaBa, CTPOCHUs, CBOUCTB, IIOJy4CHUS U
npuMeHeHus BaxxHermx meramios (IA u Il A rpynn, anromMuHus,
’KeJie3a, a B €CTECTBEHHO-HAYYHOM po¢uiie U HEKOTOPbIX d-3J1eMEHTOB)
U UX COCUHEHUN. XapaKTepUCTUKa COCTaBa, CTPOCHHUS, CBOMCTB,
MoydeHus U npuMeHeHus BaxkHennmx Hemetayios (VI A, VIIA, VIA
TPYIII, a Takke a30Ta u gocopa, yriaepoja U KpeMHUS, BOAOPOIA) U UX
COCIMHEHUH.

XapakTepucTHKa COCTaBa, CTPOCHUSI, CBOMCTB, MOJIYYCHUS U
IPUMEHEHU S BAKHEHIIMX KIIaCCOB YITIEBOIOPOJIOB (AJIKAHOB,
[UKIO0AIKAHOB, aJIKEHOB, aJIKWHOB, apEHOB) U UX HanboJiee 3HAYUMBIX B
HapOIHOXO35IICTBEHHOM IIJIaHE ITPEJACTAaBUTEIICH.

AHanornyHasi XapakTepucTUKa BaXXHEHIIMX NPEACTaBUTENEH IPYTHX
KJIACCOB OPraHUYECKUX COCTMHEHUN: METAHOJIA U 3TAHOJIA, CIIOKHBIX
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3(UpOB, )KUPOB, MBLI, ATHACTHAOB ((hPOPMATBIETUIOB U alleTANIbIACTHIA),
KETOHOB (areToHa), KapOOHOBBIX KUCIIOT (YKCYCHOM KHCIIOTHI, IS
€CTECTBEHHO-HAYYHOT0 TPO(uIIs mpeacTaBuTeNel Ipyrux KIaccoB
KUCJIOT), MOHOCAXapH 0B (IJIFOKO3bI), AMCaxapuaoB (caxaposbl),
MoJIMcaxapua0B (KpaxMalia U IeJITF0JIO3bI ),aH UITM Ha, AMHTHOKHU CIIOT,
OENKOB, UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, Kay4yKOB,
TjacTMacc.

XUMHUYECKUN SI3BIK U
CUMBOJINKA

Hcnonb3oBanue B yaeOHON ¥ IPO(PECCHOHAIBHOM IESATENbHOCTH
XAMHWYECKUX TEPMUHOB U CUMBOJIMKU. Ha3BaHWe U3ydEeHHBIX BEIICCTB
10 TPUBUAIBHOM MJIN MEKTyHapOAHON HOMEHKIIATYpEe U OTPAKEHHUE
COCTaBa 3TUX COETMHEHUH C TOMOILBI0 XUMUYECKUX (HOPMYIL.
OTpaskeHre XMUMHUECKUX ITPOLIECCOB C TOMOIIBIO YPAaBHEHU I
XUMHUYECKUX PEaKIHI

XUMHUYECKUE PEAKLIUU

OObsicHEeHHE CYLIIHOCTH XMMUYECKUX mpolieccoB. Knaccudukamnus
XAUMHYECKUX PEAKIUH 10 pa3IMYHBIM MPU3HAKAM: YHCITY U COCTaBy
MIPOAYKTOB U PEareHTOB, TeIIOBOMY d(heKTy, HalpaBJIeHHIO, (ase,
HAJIMUYMIO KaTAIM3aTOpa, U3MEHEHUIO CTENEHEW OKUCIICHUS DJIEMEHTOB,
00pa3yronmx BEIECTBA. Y CTAHOBKA MPU3HAKOB OOIIETO U Pa3IMYHOTO B
TUTIOJOTUH PEAKIIUM JIJIsl HEOPTaHMYECKOM U OPTraHUYEeCKOM XUMHH.
Knaccudummkarus BemecTs 1 MpoIeccoB ¢ TOYKH 3PEHUS OKUCIECHU S -
BoccTaHoByieHU. COCTaBJICHNE YpaBHEHU I PEAKITUMA C TTIOMOIIIBIO
MeToJ1a 3JeKTpoHHOTro Oananca. OObsICHEHHE 3aBUCUMOCTH CKOPOCTH
XAUMHYECKON PEAKIUU U OJIOKEHUSI XUMUYECKOTO PaBHOBECHS OT
pa3nuYHbIX (AKTOPOB.

XUMHYECKUU BrIintonHeHHEe XMMHUYECKOTO SKCIIEPUMEHTA B IIOJIHOM COOTBETCTBUU C

JKCIIEPUMEHT npaBuiIaMu 6e3onacHoctd. Habmonenue, pukcamus 1 onucaHue
pe3yabTaTOB MPOBEACHHOIO KCIIEPUMEHTA.

Xumuueckas IIpoBeneHne caMOCTOSTEIILHOTO TTOUCKA XUMUYECKOH MH(opMaIuu ¢

nHpopMmaus W CIIOJIb30BAaHUEM PA3TUYHBIX HCTOYHUKOB (HAYYHO-TTOMYJSPHBIX

M3/1aHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTA).
Hcnonb30BaHnEe KOMIBIOTEPHBIX TEXHOJIOTHH 11 00pabOTKu U
nepesavyu XMMHYECKOH HHPOPMALIUY B €€ TIPECTABIICHHS B Pa3THIHBIX

(dopmax.

PacueTtsl 1o

YcTaHOBKA 3aBUCUMOCTH MEK/ly KAUECTBEHHON U KOJIMYECTBEHHOU

XUMUYECKUM CTOPOHAMU XMMHYECKUX OOBEKTOB U IpolieccoB. PeleHne pacueTHbIX
dopmynam u 3a7a4 M0 XUMHYECKUM (opMyliaM U ypaBHEHUSIM.

YpaBHEHUSIM

[IpodunsHOE N OObscHEeHHE XUMHYECKUX SBIICHUM, IPOUCXOIAIIMX B IPUPOJE, OBITY U
npoeccHoHaNbHO Ha npousBoAacTBe. OnpeeneHne BO3MOKHOCTEN TPOTEKaH U

3HAYUMOC COJACPIKAHHC

XMMUYECKUX MPEBpALEHUN B pa3inyHbIX yciaoBusx. CobimoneHue
IIPaBUJI SKOJIOTUYECKH TPaMOTHOTO TIOBEJICHHUS B OKPYKAIOIIEH cpere.
O1neHKa BIUSHUSA XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOLIEH cpezbl Ha
OpTaHM3M YeJIOBEKa U JIPYrHe KUBBIC OpraHu3Mbl. COOITIOCHHE TPaBUIT
0e301acHOro o0OpaIeHus! ¢ TOPIOYUMH M TOKCHYHBIMHU BEIIECTBAMH,
nabopaTopHbIM o0opynoBanueM. [IoroToBKa pacTBOPOB 3aIaHHOMN
KOHI[CHTpAIIMK B OBITY U Ha TIPOU3BOJICTBE.

KpuTHueckas olieHka JOCTOBEPHOCTH XUMHYECKOH NH(opMannu,
IIOCTYIAIOIIEH U3 Pa3HbIX HCTOYHUKOB.
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8. Y4eOHO-MeTOANMYECKOE I MATEPUAIbHO-TeXHHYECKOE
o0ecnevyeHre NPOrpaMMbl y4eOHO AU CIUTINHBI

[Tomemenne kabuHera yaoBieTBOpseT TpeboBanusMm  CaHUTapHO-
snuaeMHuosiorndeckux mnpaBwin u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO TUMOBBIM 00OPYJOBAaHUEM, YKa3aHHBIM B HACTOSIIMX TPeOOBaHUAX, B
TOM YHUCJIE CIEUUAIM3UPOBAHHON yueOHOW MeOENbI0 U CpEeACTBaMH OOy4YEHUs,
NOCTATOYHBIMU JUIA  BBIIIOJIHEHUS TPEOOBAaHMM K YPOBHIO TOJATOTOBKH
oOydaromuxcs. B kabuHere wWMeercss MyNIbTHMEIWIHOE 000pyIOBaHUE,
MOCPEACTBOM KOTOPOTO YYacTHUKM OOpa3oBareilbHOTO Mpolecca MOTYT
IpOCMaTpUBaTh BU3YAJbHYIO MH(POPMALIMIO IO XUMHH, CO3/1aBaTh MPE3EHTALINH,
BUJeOMarepuansl U T.1. B cocTaB yuyeOHO-METOIWYECKOro M MarepHaibHO-
TEXHUYECKOT'O0 OCHAIICHUSI KaOMHETa XUMUU BXOISIT:
-MHOTO(YHKIIMOHAIbHBIN KOMILJIEKC MPEnoaBaTesis;
-HaTypalbHble OOBEKThI, MOJEIU, NPUOOPHl U HAOOPHI g MOCTAaHOBKU
JEMOHCTPALMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA;
-TIe4aTHBIC U IKPAHHO-3BYKOBBIE CPEACTBA 00yUCHUS;
-CpeJICTBa HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;
-pEaKTUBBI;
-IEpEYHN OCHOBHOM M JIOTIOJTHUTEIHLHON YICOHOM IUTEpaTypHhI;
-BCIIOMOTaTeIbHOE 000PYIOBaHUE U MHCTPYKIIUH;
-0uOIMOTEUHBIN QOH/I.
B 6ubmuoreunsiii GoHA BXOAAT y4EOHHKH M Y4EOHO-METOIUYECKUE KOMILIEKTHI
(YMK), pexkoMeHAOBaHHbIE WM JOMYIICHHBIE U1 HCHOJb30BaHUS B
npo¢ecCUOHATBHBIX 00pa3oBaTeNbHBIX  OpraHU3alusiX, peaTn3yIoIuX
0o0pa3oBaTebHYI0 TIpOTpaMMy cpeaHero oOimiero oOpa3oBaHUs B Mpejenax
ocBoenus OIIOII CIIO na 6a3e ocHOBHOTO 00111er0 00pa30BaHMUs.
B mpormecce ocBoeHHMsI TporpaMMbl YAeOHOW AUCIMIUIMHBI « XUMHUS» CTYACHTBI
UMEIOT BO3MOXKHOCTh JIOCTYNA K 3JEKTPOHHBIM y4€OHBIM MaTepuasiaM Mo XMMUH,
UMEIOUMMCSI B CBOOOJHOM JOCTyne B ceTu MHTepHeT (3JIEKTPOHHBIM KHHIaM,
NpakTUKyMaM, TecTam, marepuanam EI'D u np.).
-1 Tluckmo MunnctepcTBa oOpazoBanuss u Hayku PD ot 24.11.2011 Ne M/I-
1552/03 «OO0 ocHameHun 0011e00pa3oBaTeIbHbIX YUPESKICHUN Y4EOHBIM U
y4eOHO-1ab0paTOPHBIM 000PYIOBAHUEM).

18



9 Jlutepatypa
s cmyoenmos

INabpuensa O.C., OctpoymoB W.I'. Xumus: yd4eOHUK 11 CTYIASHTOB
npodeccuoHATBHBIX 00Pa30BaTelIbHBIX OpTraHU3allni, 0CBAaMBAIOIINX PO deccuu u
cneuuansHoctu CIIO. — M., 2017.

["abpuensan O.C. u gp. Xumus. [Ipaktukym: yued. nocodue 1 CTyAEHTOB
npodeccroHaIbHBIX 00pa30BaTeIbHBIX OpTraHn3aIliii, 0CBaNBAIOIIUX ITpodeccruu n
cunenuanpHocTu CIIO. —M., 2017

[Nabpuenan O.C. u ap. Xumusi: nocodue s noarotoBku k EI'D: yueOl.
nocobue Ml CTYAEHTOB MpO(eCCHOHATBHBIX 00pa3oBaTelIbHBIX OpTraHHU3aIui,
ocBamBarommx npodeccun u cnermuanbHocTH CI10. — M., 2017

["abpuensn O.C., JIsicoBal'.I'. Xumus. TecTsl, 3a1auu U ynpaxHeHUs: yueo.
nocoOue i CTYACHTOB NMPOQPECCUOHATBLHBIX 00pa30BaTEIbHBIX OpraHU3aIuH,
ocBauBaromux npodeccun u cnenuaabHoctu CII0. — M., 2017

s npenooasamens

06 ob6pazoBanun B Poccuiickoit denepanuu: denep. 3akoH ot 29.12. 2012
Ne 273-03 (B pen. Penepanbubix 3ak0HOB OT 07.05.2013 Ne 99-03, ot 07.06.2013
Ne 120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne
317-@3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Neo 15-®3, ot 05.05.2014 Ne 84
@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMHU
denepabHbIM 3ak0HOM OT 04.06.2014 Ne 145-D3, B pexa. ot 03.07.2016, ¢ u3M. oT
19.12.2016.)

[lpuxaz MunuctepctBa oOpazoBanust U Hayku P® ot 17.05.2012 Ne 413
«O06 yrBepxkaeHuHn ¢eneparbHOTO TOCYIApPCTBEHHOTO 00pa30oBaTeIbHOTO
CTaHAapTa CpeaHero (IMOJHOTO) 00Iero oopa3oBaHus .

[Ipuka3z MunuctepctBa o6pa3zoBanus u Hayku P® ot 31 gexabps 2015 r. N
1578 "O BHeceHMHM U3MEHEHHU B  (elepalbHbIi  TOCYyAapCTBEHHbIN
oOpa3oBarenbHbIil CTaHAAPT CpeAHero oOmero oOpa3oBaHUs, YTBEPKIACHHBIM
nmprukazoM MuHHCTEpCcTBa 0Opa3oBanusa u Hayku Poccwuiickoit denepanum ot 17
mast 2012 r. N413"

[IpumepHas ocHoOBHasi oOpa3zoBaTelibHas MPOTPaMMa CPEAHEro OOILero
oOpa3zoBaHus, 0q00peHHas perieHrueM ¢eaeparbHOro y4eOHO-METOANYECKOro
oObenuHeHus 1o 001IeMy 00pa3zoBanuto (MPoToKoJ oT 28 utonsa 2016 . Ne 2/163).
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