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1.1losicHUTEIbLHASA 3aIIUCKA

O6meoOpazoBaTeIbHas ydaeOHas IUCIMILINHA OV]1.10 «Xumus»
npeaHa3HaueHa s u3ydeHuss xumun B OI'BIIOY «byiickuil TEXHUKYM
KEJIE3HOJOPOKHOTO  TpaHcnopta KocTpoMckoit oOnactu» (#ajiee  TEXHUKYM),
peanuzyronieM o0pa3oBaTeNbHYIO MPOrpaMMy CpeaHEro ooOIero ooOpa3oBaHUsI B
npenenax OCBOEHUS OCHOBHOW MpodecCHOHANbHON 00pa3oBaTEIbHOM MPOTrpaMMBI
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOrO O0OmIEro oOpa3oBaHUs MPU MOATOTOBKE
CHELUAINCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHOBe TpeboBanmii D®I'OC cpemnero oOIIETO
o0pa3oBaHUsl, NMPEABSIBISIEMBIX K CTPYKTYpE, COJIEpPXKAHUIO U  pe3yibTaTam
ocBoeHus yueOHoM gucuumumHbl  OY][.10 «Xumusi», B  COOTBETCTBUU C
PekomeHmauussMu 1O OpraHM3alUy IOJIYYEHHUS] CPEIHEro oOmiero o0pa3oBaHUs B
mpejeniax OCBOEHUs 00pa3oBaTENbHBIX MPOTrpamMM CpPEIHEro MpodeccHoHaTbLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHS C YYETOM TpeOOBaHUI
dbenepalibHBIX TOCYAApCTBEHHBIX O0OO0pa30BaTENbHBIX CTAHIAPTOB W  IOJy4yaeMOM
CHEUUAIBbHOCTH  CPEIHEro poeccuoHaIbHOTO oOpa3oBaHuUs (mucpmMo
JlemapramMeHTa rocyJ1IapCTBEHHON MOJUTUKH B cepe MOArOTOBKH pabo4yuX KaJpoB U
JITTO MunuctepcTBa obpazoBanus U Hayku Poccun ot 17.03.2015 Ne06-259).

Conepxxanue mporpammbl OV .10 «XuMus» HampaBlIeHO Ha JOCTHXKEHHE
CIEIYIOUIMNX LeJIei:

1. dbopmupoBaHre y OOy4arOIIMXCSl YMEHHS OLICHHBATh 3HAYMMOCTH
XUMHUYECKOTO 3HAHUS JIJISl KAKJOT0 YEIIOBEKa;

2. dbopmupoBaHUe Yy OOYYaIOMIMXCS IETOCTHOTO MPEACTABICHUSI O
MHUPE U POJIA XUMUU B CO3JaHUU COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHUHBI
MHpa; YMEHHUS OOBSACHATh OOBEKTHI 51 IIPOLIECCHI OKpY’KaroIen
JNEUCTBUTEIBHOCTA: NPUPOAHOM, COLUAIBHOM, KYJBTYPHOM, TEXHUYECKOMU
Cpeabl, — MCIOJIb3Ys AJIsl ’TOTO XUMUYECKHUE 3HAHMUS;

3. pazBuTHE 'y OOydYalIMXCd YMEHUHM pa3nuyaTh (aKTel H
OIICHKH, CpPaBHUBATh OIICHOYHBIC BBIBOJIbI, BUJETh HUX CBSI3b C KPUTEPUIMHU
OLICHOK MW CBSI3b KPUTEPHEB C ONPEICICHHOW CUCTEMOM IIEHHOCTEH,
dbopMynrpoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

4, npruoOpeTeHHE 00y4JarOIIMMUCS OmbITa pa3Ho00pa3HoOU
NeATEeIbHOCTH, TO3HAHUS M CaMOINO3HAHMS; KIIFOYEBBIX HABBIKOB, HWMEIOIIUX
YHUBEPCAJIbHOE 3HAYEHUE IS PA3IUYHBIX BHUJOB JEATCIBHOCTH (HABBIKOB
peuieHust MpoOJieM, TPUHATHS PEIICHHWM, TOWCKa, aHaiu3a U 00paboTKU
uH(pOpMaITIH, KOMMYHHUKATHBHBIX HABBIKOB, HaBBIKOB U3MEPEHUH,
COTPYIHUYECTBA, 0e30macHoro oOparieHus C
BEILIECTBAMU B IMOBCEIHEBHOMN KU3HU).

B pabGouyro mporpammy  BKJIIOYEHO  COJEp)KaHWE, HANpaBJICHHOEC  Ha
dbopMHUpOBaHHE Yy CTYACHTOB KOMIIETEHIIUN, HEOOXOIUMBIX IJIsi KAa4eCTBEHHOTO
ocBoenust OIIOII CIIO na 6a3e ocHOBHOro 001Iero oOpa3oBaHHs C TMOJIYYCHHEM
cpenHero o0mero oOpa3oBaHUs; MPOrpaMMbl MOATOTOBKH  CHEIUAIUCTOB CPEAHETO
3BeHa (IITICC3).



1.1.00mas xapakTepucTUKa Y4eOHO! TUCHUILTUHBI « X UMM I»

XuMHsI — 3TO HayKa O BeIeCTBaX, MX COCTaBe U CTPOCHHUM, CBONCTBAaX U
NPEeBpAILICHUSX, 3HAYCHUU XHWMHUYECKHX BEIIECTB, MaTEpUAIOB U MPOIECCOB B
IPAKTUYECKOM JEeSITEIbHOCTH YeJIOBEKa.

Conepxanue obmeoOpaszoBaTenbHON yueOHOM auctuminabl OY .10 «Xumusy»
HaIpaBJIeHO HA YCBOCHHE OOYYaIOIIMMKCS OCHOBHBIX MOHATUN, 3aKOHOB U TEOPHIA
XUMUH; OBJAJACHUEC YMCHHUSIMH HAOIMIOaTh XUMHUYCCKHAC SBJICHHS, IPOBOIUTH
XUMUYECKUN IKCIIEPUMEHT, TPOU3BOJIUTh PAcueThl HA OCHOBE XUMHUYECKHX (HOpPMYI
BEILIECTB U YPABHEHUHM XUMHUYECKUX PEAKIIU.

B mporecce m3ydeHUss XUMUU y OOYYaIOIMIUXCS Pa3BUBAIOTCS IMO3HABATEIHHBIC
WHTEPEChl W HWHTCIUICKTYalIbHBIC CITOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSATEIHLHOM
MPUOOPETEHUHN 3HAHUK MO0 XMMHUU B COOTBETCTBHUHU C BO3HUKAIOIIMMU >KH3HEHHBIMHU
npoOjeMaM, BOCHUTHIBACTCS OCEpEKHOE OTHOIIECHUS K MPUPOJAE, TMOHUMAHUE
3I0pOBOr0 00pasza >KU3HU, HEOOXOJAMMOCTU MPEAYNPEKIACHUS SIBICHUN, HAHOCSIIUX
BpeJl 3J0POBBI0O U OKpyXaromieil cpene. OHM OCBauMBalOT MPUEMBI TPAMOTHOTO,
0€30MacHOr0 MCIOJIb30BAaHUSI XMMUYECKHUX BEIIECTB U MAaTEPUAIOB, MPUMEHSIEMBIX B
OBITY, CETbCKOM XO034HCTBE U Ha MPOU3BO/ICTBE.

[Ipu  cTpyKTypupoBaHUU cojaepxaHusi  oOmeo0pa3oBaTeNbHON  yueOHOU
JTUCIUIUIMHBL  JUJIT TEXHUKyMa, YYUThIBadach  OOBEKTHBHAs  PEabHOCTh —
HEOOJBIION 00BEM YacoB, OTIYIICHHBIX Ha W3YYCHHE XHMHH W CTPEMJICHUE
MaKCUMaJIbHO COOTBETCTBOBATH HJESAM pa3BUBaromiero oOydenus. [loaTtomy
TEOPETHUECKHE  BOMPOCHI ~ MaKCUMaJIbHO CMEMICHBI K  Hadaldy  HW3Yy4deHUs
TUCIUIUIMHBI, ¢ TeM,  9TOObl  TOCHEmyromui  (akTHYeCKWid MaTepuai
paccMaTpuBajICs Ha OCHOBE N3YUYEHHBIX TCOPHUH.

Peanmuzanuss OeAyKTUBHOTO TMOAXOJa K H3YYEHHUIO XHMHH CIIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTMUECKUX OMepaluii MBIIUICHNs, KaK aHallu3 W CHHTE3,
0000IIeHne M KOHKpPETH3allMs, CpPaBHCHHE U aHAJOTHS, CHCTeMaTH3alus |
Kiaccuukanus u ap.

M3yuenne puctumauasl OVY]J[.10 «XumMus» B TEXHHKyME, HMEET CBOU
OCOOEHHOCTH B 3aBUCHUMOCTH OT Mpoduisi npodecCHoHaILHOTO 00pa3oBaHus. ITO
BBIPAXKAETCS B COJEPKAHUM OOY4YEHHUsS, KOJMYECTBE YAacOB, BBIJCISIEMBIX Ha
M3y4eHUE OTHACIBHBIX TEM MPOTPAMMBI, IITYOMHE HMX OCBOCHHS OOYyJaronuMucs B
oObeMe W  XapakTepe  MPaKTHYECKUX  3aHATUH, BHUJAX BHEAYIUTOPHOM
CaMOCTOATENbHON pabOThI CTYIEHTOB.

IIpu ocBoeHuun crienuanbHocT  23.02.06. «TexHuueckas >KCILTyaTaus
MTOIBMYKHOTO cocTaBa KEJIE3HBIX TIOPOT» TEXHUYIECKOTO npoduis
NpoEeCCHOHANIBHOTO 00pa3oBaHUs XHUMHsS H3y4yaeTcs Oonee yrayOJeHO Kak
npoduiibHas ydyeOHasi IUCIMIUIMHA.

Crnennduka u3ydeHUS XMMHUM TPH OBJIaJCHHH crenuanbHocThio 23.02.06.
«Texuuyeckast IKCIUTyaTalusi MOJBIKHOTO COCTaBa JKEJE3HBIX JOPOT» OTpPaKeHa B
Kakmoil Teme pazgena «CopepkaHue y4eOHOW AHWCIUIUIMHBD)Y B PYyOpHKE
«IIpodunpabie 1 MPodeCcCHOHATHHO 3HAYUMBIE DIIEMEHTHI COJICPKAHUS).



OTOT KOMIIOHEHT pealinu3yeTcs TMpPH WHIWBUIYATbHOW CaMOCTOSTEIbHOMN
paboTe oOyuarommuxcs (HamucaHuu pedeparoB, MOATOTOBKE COOOIICHUH, 3allUTe
IIPOEKTOB), B IIpoliecce YUeOHOU NIeITeNbHOCTH MOJ PYKOBOJCTBOM MpENOAaBaTENs
(BBIMOJTHEHUU  XUMHUYECKOTO SKCIEpPUMEHTa —  JAa0OpPaTOPHBIX  OMBITOB U
NPAKTUYECKUX PAOOT, PEIICHUU MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 U T.
).

B nmpouecce wu3ydeHHs XUMHUU TEOPETHUECKHE CBEJCHUS JIOMOJHSIOTCS
JEMOHCTPAIUSAMH, JA0OPATOPHBIMU OMNBITAMH W TPAKTHYCCKUMU  3aHITHSIMHU.
3HAUUTENIFHOE MECTO OTBOAMTCS XHMHYECKOMY OJKcrmepuMeHTy. OH OTKpbIBaeT
BO3MOYKHOCTh ()OPMHPOBATH Y OOYYAIOIINXCS CICIHAIBHBIE TPEIMETHBIE yMCHUS:
paboTaTh C BENMIECTBAMH, BBIOJHITh MPOCTHIC XUMHUYECKHUE OIBITBI, YYUTh
0e30macHOMY W JKOJIOTMYECKHM TI'paMOTHOMY  OOpalleHHI0 C BEIIEeCTBaMH,
MaTepHuaTaMH ¥ IMpoIieccaMu B OBITY M Ha MIPOU3BO/ICTBE.

Jlist  opraHu3allid BHEAyJUTOPHOW CaMOCTOSITENIBHOW pabOThl CTYJIEHTOB,
OBJIQJICBAIOIIUX  CIICUAIBLHOCTBIO 23.02.06. «TexHuueckass SKCIUTyaTalluds
MOJBMKHOTO COCTaBa JKEJIE3HBIX JIOPOT», TMPEJACTABICH MPUMEPHBIA TEepeueHb
pedepaToB (JI0KIAT0B), HHIUBUTYABHBIX MPOEKTOB.

B mpornecce n3yuenus auctuiiuabl OY /(.10 «Xumus» BakHo (HOpMHUPOBATH
MH(OPMAIMOHHYIO KOMIETEHTHOCTh oOydaromuxcsa. [loaToMy mnpu opraHuzanuu
CaMOCTOSTENIbHON paboThl HEOOXOJUMO AaKIEHTUPOBATh BHUMaHUE O0YYaIOIIUXCS
Ha TIOMCKe HWHPOpMANMK B CpeACTBAX MaccMenua, WHTepHeTe, ydeOHOM U
CHEIUAIBbHON JIUTEpaType C COOTBETCTBYIOIIMM OGMOPMIICHHEM U IMPEACTABICHUEM
pe3yNbTaTOB.

N3yuenune o6meoOpazoBaTenpHoit yueOHOM aucuumuinabl OV .10 «Xumus»
3aBepllaeTca MOJBEICHUEM HTOroB B QopMe auddepeHIpoBaHHOIO 3ayera B
paMKax MOPOMEXKYTOYHOM arTecTaluu CTyIeHTOB B Tpouecce ocBoeHus OIIOII
CIIO ¢ momydenuem cpeanero oodmero oopazosanus (ITTICC3.)

1.2.MecTo y4eOHOM NMCHUIIMHBI B Y4e0HOM ILIaHe

VYuebnas muctumamHa OY][.10 «Xumus» sBiasercs y4eOHBIM MPEIMETOM II0
BBIOOpY U3 00s3aTenbHON mpeameTHoi oOnactu «EctectBennbie Haykum» DPI'OC
cpeaHero oo6iiero oOpa3oBaHUSI.

B Ttexnukyme  yueOHas  aucummiimHa OVY/[.10«Xumus»  u3ydaerca B
obmeoopazoBarenbHOM 1ukie  ydeOHoro OIIOII CIIO Ha 06a3e OCHOBHOTO
obmiero oOpaszoBaHusl C MOJyYyeHHUEM cpenHero obiero odpazopanus (IITICC3).

B yue6nbix mianax IIICC3 mecto yuebnoit auctumaunabl OV 1. 10«Xumusy —
B COCTaBe 00I1e00pa30oBaTENbHBIX YUEOHBIX TUCUUIUIMH MO BBIOOPY, POPMUPYEMBIX
u3 00s13aTenbHBIX TpeaMeTHbIX obnacteit @I'OC cpemnero oOmero oOpa3oBaHUf,
st cnenuanbHocTd 23.02.06. «TexHuueckasl sKCIUTyaTalusi MOJBHKHOTO COCTaBa
KEJIE3HBIX JOPOT» TEXHUUYECKOTOo Mpoduisi mpohecCHOHATHLHOTO 00pa30BaHUs.



1.3.Pe3yabTaThl 0CBOCHUSA Y4eOHOM IMCUMIINHBI

OcBoeHue COJIEpKaHUs y4eOHOM muctuimiael - OV .10« Xumusy,
obecrieynBaeT JOCTHUKEHUE CTYJECHTAMH CIICIYIOMNX Pe3yJabTaTOB:
JUYHOCHHbBIX:

- YyBCTBO TOPJOCTH M YBAKEHUS K UCTOPHUHM U JOCTHKEHHUSM OTE€UECTBEHHOM
XUMHUYECKON HayKH; XHMHUYECKH TIpPaMOTHOE TMOBEJEHHE B MpodhecCrOHAIbHOM
AESITEIbHOCTH U B OBITY NMpHU 00paIlleHnH ¢ XUMUYECKUMH BEIIECTBAMH, MaTepHalaMu
Y IIPOLIECCAMHY;

- TOTOBHOCTh K MPOJOJDKEHHIO OO0pa30BaHMS W TOBBIIICHHS KBATU(DHUKAIMN B
n30paHHON TPO(ECCHOHATBPHONW JEATEIBHOCTH U OOBEKTHMBHOE OCO3HAHUE POJIH
XUMHYECKUX KOMIIETCHIIUH B 3TOM;

- YMEHHE HCIOJb30BaTh JOCTHIKEHHUS COBPEMEHHOW XUMHUYECKONM HAyKu U
XUMHUYECKUX TEXHOJIOTUHA JUIsl TIOBBIIIEHHUS COOCTBEHHOIO HHTEIUIEKTYaJIbHOTO
pa3BUTHUs B BEIOpaHHOU IPO(ECCUOHATIBHON e TENIbHOCTH;

MEemanpeomMenmHpix :

- HCNOJb30BAaHUE PA3JIMYHBIX BHUJOB IMO3HABATEJIBHON  JEATEIBHOCTH U
OCHOBHBIX MHTEIUIEKTYaJbHBIX oOIepanuii (OCTaHOBKU 3agaud, (OPMYJIHPOBAHUS
TUIIOTE3, aHajJu3a U CUHTE3a, CPaBHEHUs, 000OIIEHNs, CUCTEMaTU3alluu, BbISBICHHUS
PUYMHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYJIMPOBAHUS BBIBOJOB) JIJIS
pelIeHus] MOCTaBJICHHOW 3aJayd, NPHUMEHEHUE OCHOBHBIX METOJOB IO3HAHUSA
(HaOmrolleHHs, HAYYHOTO SKCHEPUMEHTA) [IJs H3YyYEHUsS PA3IUYHBIX CTOPOH
XUMUYECKUX OOBEKTOB U TPOLECCOB, C KOTOPHIMH BO3HMKAaEeT HEOOXOJIUMOCTh
CTaJIKUBAThCS B MpodecCuOHaIbHOU cdepe;

- UCIOJIb30BaHUE PA3JIMYHBIX MCTOYHUKOB I TOJYYEHUS XUMHYECKOU
uH(pOpManMU, YMEHUE OLEHUTh €€ JOCTOBEPHOCTh ISl JOCTHXKEHHS XOPOILIUX
pe3yJIbTaTOB B MPOQECCHOHATBHOM cdepe;

npeomemHulx:

- cOPMHUPOBAHHOCTh TMPEACTABIEHUH O MeCTeé XHMHUHU B COBPEMEHHOMN
HAyYHOM KapTWHE MHpa; MOHMMAHHUE POJIM XUMHUU B (POPMUPOBAHMU KPYyroszopa u
(GYHKIIMOHATILHOW IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIeHMsI TPAaKTUYECKUX 3a]1aY;

- BJIaJICHUE OCHOBONOJATalIMMU XUMHUYECKUMH TOHSATUSMHU, TEOPHUSIMH,
3aKOHAMU W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJIb30BAaHUE  XUMHUYECKOHN
TEPMHUHOJIOTUEN Y CUMBOJIUKOM;

- BJIaJICHUE OCHOBHBIMM METOJAaMH HAyYHOI'O IO3HAHMS, HCIOJIb3YEMBIMU B
XUMUU: HaAOMIOIEHUEM, OINMCAaHUEM, H3MEPEHUEM, OSKCIEPUMEHTOM; YMEHUE
00pabaTbiBaTh, OOBACHATH PE3YyJIbTaThl MPOBEACHHBIX OMBITOB W JENaTh BBIBOJBI;
FOTOBHOCTh M CIHOCOOHOCTh MPUMEHSATH METOJbl TO3HAHUS TMpPU PELICHUU
MPaKTUYECKUX 3a/1ay;

- cOopMHpPOBAaHHOCTh  yMEHHUS  JaBaThb  KOJMYECTBEHHbIE  OICHKH U
MPOU3BOJUTH PACUETHI 0 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM;

- BJAQJICHHE TpaBUJIaMU TEXHUKM O€30MaCHOCTH TPHU  HCIHOJIb30BaHUU
XUMHUYECKUX BEILECTB;



- cOpMHUPOBAHHOCTH COOCTBEHHOW TO3WIIMU IO OTHOIIEHUIO K XUMHUYECKOUH
uH(bOopMaIH, TOTy4aeMO U3 Pa3HbIX HCTOYHHUKOB;

- cOpMUPOBAHHOCTH  CHUCTEMbl  3HAaHMW 00  OOIMUX  XUMHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX;

- chOpMHPOBAHHOCTh YMEHUM HCCIEAOBaTh CBOMCTBA HEOPraHMYECKUX WU
OpraHUYEeCKUX BEIIECTB, OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peaKkuuii, IPOrHO3UPOBATh BO3MOKHOCTh UX OCYIIIECTBJICHNUS;

- BIAJCHUE YMEHUSMH BBIABUIaTh TUIIOTE3bl Ha OCHOBE 3HAHHM O COCTaBe,
CTPOGHHMH BEIIECTBA W OCHOBHBIX XHMMHYECKMX 3aKOHAX, MPOBEPATh HUX
HKCIIEPUMEHTAIBHO, (POPMYIUPYS LIETh UCCIEAOBAHNUS;

- BIJAJICHHE METOJAMU CaMOCTOSITEIbBHOIO IUIAHUPOBAHUS W  MPOBEIACHUS
XUMUYECKUX OKCIEPUMEHTOB C COOJIOJEHUMEM NpaBWil 0e30macHOM  padoThI
C BEUIECTBAMU M JA0OPATOPHBIM 00OpYyIOBaHHEM; C(HOPMUPOBAHHOCTh YMEHUU
ONMCaHMs, AHAJIN3a U OLEHKH JTOCTOBEPHOCTH ITOJIyYEHHOT'O PE3yJIbTaTa;

- ¢(OpMHUPOBAHHOCTh YMEHUHN NMPOrHO3UPOBATh, aHAIU3UPOBATH U OLIEHUBATH C
MO3UIUI 3KOJIOrMYeCKON 0€30MaCHOCTU MOCIEICTBUSA OBITOBOW M NMPOU3BOICTBEHHOM
JESITeIbBHOCTH YEJIOBEKa, CBA3aHHOM C MepepadOTKON BEIIECTB.

CryneHT, OCBOMBIIMN 00pa3oBaTelbHYIO MpOrpamMMmy, JOJDKEH 00JaaaTh
CJIeIYIOUMMHU 00IKMMHU KoMIieTeHusIMu (nasnee - OK):

OK 1. IloHumaTh CyIIHOCTh M COIMAJIbHYIO 3HAYMMOCTh CBOEH Oymyiiei
npodeccuu, NposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. OpraHu3oBblBaThb COOCTBEHHYIO JESTEIBHOCTb, BBIOMPATH THUIIOBBIC
METOABl W CHOCOOBI BBIMOJHEHUS MPO(PECCHOHANBHBIX 3aJad, OLEHUBATh UX
3 PEKTUBHOCTH U KAa4E€CTBO.

OK 3. IlpyuHuMarh pemieHrs B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTyalUsAX M
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiasaTh TOMCK U UCIIOJIb30BaHNE MH(DOPMAILIMK, HEOOXOIMMOM ISt
(G ()EKTUBHOTO BBHITIOJIHEHUS MPOGECCHOHANBHBIX 3a7a4, MPOPECCHOHATBHOTO U
JMYHOCTHOT'O Pa3BHUTHSI.

OK 5. Hcnonb3oBaTh HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B
poeCCUOHATILHOM IESITEIIbHOCTH.

OK 6. PaboTarh B KOJUIEKTHBE U KOMaH/Ie, dPPEKTUBHO OOIIATHCS C KOJIJIETaMH,
PYKOBOZICTBOM, IOTPEOUTEISIMHU.

OK 7. bparp Ha ce0sd OTBETCTBEHHOCTh 3a pabOTy UWIEHOB KOMAaHJbI
(MOIYMHEHHBIX ), pE3YJIbTAT BHIMOJHEHUS 3a/IaHUM.

OK 8. CaMocTosITeNTbHO ONPEACIISITh 3a/1auu MPOo(HECCUOHAIBHOTO U TUYHOCTHOTO
pa3BUTHS, 3aHUMAThCS CaMOOOPAa30BaHHWEM, OCO3HAHHO IUJIAHUPOBATh MOBBIIICHUE
KBaJTU(DUKAIIAN.

OK 9. OpueHtupoBaTbCsi B YCIOBUSIX YacTOM CMEHBI TEXHOJIOTMH B
poeCCUOHATILHOM IESITEIIbHOCTH.



2.Conepxanue yueOHOM JUCHUILIHHBI
BBenenue

Hayynble MeTONBl TMO3HAaHUS BEIIECTB M XUMUYECKUX sBJICHUH. Poib
DKCIEPUMEHTa WU TEOPUU B XHUMHUHU. MOJIEIMPOBAHUE XHUMHUYECKUX IPOLIECCOB.
3HauyeHWE XUMHUM NOpU OCBOCHMHM creruaibHocTu 23.02.06. «TexHuueckas
AKCIUTyaTalsi TMOJBHXKHOIO COCTaBa JKENE3HBIX JIOPOr»  TEXHUYECKOTO MNpoduiis
npodecCHOHAILHOTO 00pa30BaHUs.

2.1. O01mass ¥ HeOpraHuYecKass XuMus
2.1.1. OcHOBHbIE IOHATHUS U 3aKOHbI XUMHHU

OcHoBHBIE mOHATHA XUMUHU. BemectBo. AtoM. Monekyna. XHUMHUYECKUI
anemeHT. Aumotponus. IlpocTeie U crnoxHble BemlecTBa. KadecTBEHHBIM U
KOJIMYECTBEHHBIN COCTaB BEILIECTB. XUMUYECKHE 3HAKU U dhopmyIIbL.
OTHOCHUTENBbHBIE aTOMHAsI M MOJIEKYJIApHas Macchl. KonnuecTBo BelecTna.

OcHoBHBbI¢ 3aKOHbI XuUMHH. CTexuomeTpusi. 3aKOH COXPAaHEHHS MacChl
BEILIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYphl. 3aKOH
ABOrajipo " CIEJICTBUS U3 HETO.

PacuerHbie 3agaun Ha HAXO0XKICHUE OTHOCHUTEJIBHOW MOJIEKYJIIPHOW MAacCChlI,
ONpEICICHNE MAaCCOBOM JOJIM XUMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Jemoncmpavyuu

Mopenu aToMOB XUMUYECKHUX 3JIEMEHTOB.

Mopgenu MOJEKyJd TMPOCTBIX M CJHOXKHBIX BEHIECTB (IIAPOCTEPKHEBBIC U
Crroapta—Dbpurieba).

Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUYECTBOM | MOJIb.

Mopenb MOISIpHOTO 00bEMa ra3oB.

Annotponus gocdopa, KHCI0poa, 0JIoBa.

Ilpogpunvnvie u npogheccuonanvno 3HayuMvle INEMEHMbL COOEPHCAHUAL.
AmnorponHbie MoauduUKauu yriaepoaa (anMas, rpadur), kuciopona (KUCIOPO,
030H), ojoBa (cepoe u Oenoe 050BO). IloHATHE O XUMHUYECKOW TEXHOJOTHH,
OMOTEXHOJIOTUHA U HAHOTEXHOJIOTHH.

2.1.2. Ilepuoanueckuii 3akoH u Ilepuoanueckas cucreMa XuMHYECKHX

yemeHToB /I.M.MeHaesieeBa 4 CTpoOeHHE aTOMA

[Tepuonnueckuii 3axkoH J[.M.MenneneeBa. Otkpeitue . . MenneneeBbiM
[lepuonuueckoro 3akona. llepuoguyeckuit 3akoH B QopmymupoBke . M.
Menneneesa.

[lepuonuueckast  Tabnauia XUMHYECKHUX  DJEMEHTOB —  Tpaduueckoe
oToOpakeHHe mepuoandeckoro 3akoHa. CTpyKkTypa TMEepUOAMYECKON TaOJIUIIbL:
MePHOJIbI (MaJible ¥ OOJIBIIINE), TPYMIHI (TJIABHASI U IOOOYHAs).

Crpoenne atoma u Ilepuoamueckuii 3axkon /[, U. MenaeseeBa. Atom —
ClIOKHas yacTuna. SAnpo (MpOTOHBI W HEUTPOHBI) W JJIEKTPOHHAs 000JIOYKA.
N3oronbl.  CTpoeHHE 3IEKTPOHHBIX  O0OJIOYEK aTOMOB  JJIEMEHTOB  MaJIbIX
neprooB. OCOOEHHOCTH CTPOEHHUS DIEKTPOHHBIX 000JOYEK ATOMOB 3JIEMEHTOB
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OOJNBIINX TIEPHOJIOB (MEPEXOIHBIX AneMeHTOB). [lonsiTue 00 opOuTamsx. s-, p- u d-
opOuTanu. DIEKTPOHHBbIE KOH(PUTypallK aTOMOB XHWMHUYECKHX AJIEMEHTOB.

CoBpemennas  ¢opmynupoBka  lleproguyeckoro  3akoHa. 3HayeHue
[Tepuoguueckoro 3akoHa U llepponnueckoil CUCTEMBI XHUMHYECKHX 3JIEMEHTOB /l.
N. MenpeneeBa Mg pa3BUTHS HAYKU U TIOHUMAHUS XUMUYECKOW KAPTUHBI MUPA.

Jlemoncmpayuu

Paznuunsie dopmbr [lepuognueckoit cucteMbl XUMHYECKUX 3jeMeHToB 1. U.
Menneneesa.

Jlnnamudeckue TabmuIpl 11t MoaenupoBanus [leprnoanaeckoi CHCTEMBI.

DJeKTpU3alus Tel U UX B3aUMOJICUCTBUE.

JlabopamopHnulit onvim

1. MopnenupoBanue  noctpoenuss — llepuogmueckoil  TaOIUIBI
XUMHUYECKUX IJIEMEHTOB.

Ilpogpunvnvie u npogheccuonanvHo 3HayuMbvle INEMEHMbL COOEPHCAHUAL.
PagnoaktuBHOCTE. lCHONb30BaHME paAMOAKTUBHBIX HM30TONOB B TEXHUYECKUX
ueysix. PEHTreHOBCKOE M3IIy4YeHHME M €ro MCIIOJIb30BAHUE B TEXHUKE U MEIULIMHE.
MopgenupoBaHue Kak METOJ IIPOrHO3UPOBAHUSI CUTYyallMU Ha MPOU3BOJICTBE.

2.1.3. CTpoeHnne BemecTBa

HNonnass xummyeckasi cBsa3b. KaTuonel, ux oOpa3oBaHHE€ H3 aTOMOB B
pe3ynibTaTe Mpoiecca OKHCICeHHUs. AHHOHBI, HUX o00pa3oBaHHME U3 aTOMOB B
pe3ysibTaTe Mpolecca BOCCTAaHOBJIEHHUS. MIOHHAs CBS3b KAK CBSI3b MEXIAY KaTHOHAMU
Y aHMOHAMU 3a CUET DJIEKTPOCTaTH4eCKOro mpuTskeHus. Kiaccudukanuss HOHOB:
M0  COCTaBy, 3HaKy  3apsja, HaJU4YUI0 TUAPATHOW 000J0uku. HoHHBIE
KpUCTAJIIMYECKre pemeTku. CBONMCTBA BEUIECTB ¢ HOHHBIM THUIIOM KPUCTAILNTAYECKOU
PEILIETKH.

KoBanentHasi xumuyeckasi cBsi3b. MexaHu3M o00pa3oBaHusi KOBAJIEHTHOM
CBs3u  (OOMEHHBI W JIOHOPHO-AKIENTOPHBIN).  DJIEKTPOOTPUIIATEIBHOCTb.
KoBasieHTHBIE mONISIpHAsA U HENOJApHAs CBsI3U. KpaTHOCTP KOBAJEHTHOW CBS3U.
MonekynsipHble W aTOMHBIE KpUCTAJUIMYECKHE pemeTku. CBOHCTBa BEUIECTB C
MOJICKYJISIPHBIMA U @aTOMHBIMU KPUCTAJUIMYECKUMHU PELIETKAMMU.

Merajuinyeckasi cBsi3b. MeTauiMyeckass KpUCTAJUIMYECKAs pELIeTKa W
METaJUIMYECKasl XUMUYECKas CBsA3b. PU3NUECKHE CBOWCTBA METAJIJIOB.

ArperaTtHbie COCTOSIHUSI BelleCTB M BOJOPOAHAsl CBA3b. TBepAoe, KUAKOE U
razoo0pa3zHoe CoCTOsiHUsI BemiecTB. llepexon BemiecTBa M3 OJHOTO arperaTHoro
COCTOSIHMS B ipyroe. BomopoaHas cBs3b.

Yucrbie BemecrBa M cMecu. [loHsatue o cmecu BemecTB. ['OMOTEHHBIE U
reTeporenHbie cMecu. CocTaB cMmeced: 0ObeMHass U MaccoBas JOJM KOMIIOHEHTOB
CMECH, MAacCOBas 10JIs1 PUMECEH.

Jucnepcubie cucrembl. [lonstue o nucnepcHoi cucteme. JlucnepcHas daza u
nucnepcronHas cpema.  Kimaccudukamus —aucnepcHbix  cucteMm.  [loHsitue o
KOJUIOUJIHBIX CHUCTEMAX.

Jemoncmpayuu

Mopenp KpUCTAIIIMYECKON PEIIETKHU XJIOPUAA HATPUS.

OO0pa3iel MUHEPATIOB C HOHHOM KPUCTAIUTMYECKOMN PEIIeTKON: KAJTbIIUTA, TAIATA.
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Mopenn KpUCTAUNIMYECKUX PEUIETOK «CYXOro Jpiaa» (Wi iona), anmasa,
rpaduTa (MU KBapia).

[Tpubopsl HA KUIKUX KPUCTAIIIAX.

OOpa3ipl  pa3iIMUYHBIX  JHUCIEPCHBIX  CHUCTEM:  3MYJbCHH,  CYCIEH3UH,
a’p030JIEH, TEJICU U 30JIEH.

Koaryssius.

Cunepesuc.

Oddexr Tunpans.

Jlabopamopnwie onvimuol

1. IlpuroroBieHUe CyClIEH3UU KapOOHaTa KaJIbLIKs B BOJIE.
2. O3HaKOMIIEHHE CO CBOMCTBAMU AUCIIEPCHBIX CUCTEM.

IIpopuiabHble M NPOPecCHOHATBHO 3HAYMMBIE 3JJIE€MEHTHI COJdepPKAHUS.
[TonsipHOCTH CBA3M W MOJSAPHOCTH MosiekyJibl. Konnencauus. TekydecTs. Bo3ronka.
Kpucrammmzanusa. CyOnaumanusa v aecyonumarnusi. AHoOManuu (HU3NIECKUX CBOMCTB
BoJbl. JKuakue kpuctaisibl. MuHepanbl M TOPHBIE MOPOJBI KaK MPUPOIHBIE CMECH.
OMyJbCUU M CYCIeH3uu. 30JM (B TOM 4HCIE a’po3onu) u renu. Koarymsius.
Cunepesuc.

2.1.4. Boaa. PacTBOpbI. DJIEKTPOJTUTHYCCKAS TUCCOLUAALUS

Boxa. PacrBopsl. PacrBopenme. Boxa kak pactBopurens. PacTBopuMOCTH
BellecTB. HachlllleHHbIE, HEHACHIIIEHHBIE, MEPECHIIICHHBIE PACTBOPBL. 3aBUCUMOCTD
PacTBOPUMOCTU Ta30B, JKUJKOCTEH M TBEPIBIX BEIICCTB OT Pa3IMYHBIX (DAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

DJIEKTPOJIUTHYECKAS  JAUCCONMANMA. OJEKTPOJUTBI U HEDJIEKTPOUTHIL.
DNeKkTpoNUTUYECKast auccoruanus. MexaHu3mbl AJIEKTPOJIUTHUYECKON aHCccoralun
JUISL BEHIECTB C pa3IMUYHBIMM THUIIAMH XUMHUYECKON CBsI3U. [mapatupoBaHHBIE U
HETUJIpaTUpPOBaHHbIE MOHBI. CTEMEHb EKTPOIUTHYECKOU nuccounaruu. CUIIbHbIC U
cmabbie  A7eKTpoJauThl. (OCHOBHBIE TIOJIOKEHUSI TEOPUU  DJIEKTPOJIUTUYECKOMN
nucconuanv. KucimoTel, OCHOBaHUS U COJIM KaK AJIEKTPOJIUTHI.

Jlemoncmpayuu

PacTtBOoprMOCTBh BEIECTB B BOJIE.

Cobupanue ra3oB METOJIOM BBITECHEHHUS BO/IBI.

PacTBopeHnue B BOAE CEpHOM KUCIIOTHI U COJIEM aMMOHUSL.

OO0pasIel KPUCTATIIOTUIPATOB.

N3roroBneHne rurncoBou MOBSA3KH.

WcnbiTanue pacTBOPOB  JJIEKTPOJIMTOB U HEIJIEKTPOJUTOB HA  MIPEIMET
JTUCCOLIAALIVY.

3aBUCUMOCTh CTENEHU BJIEKTPOJUTUUYECKON TUCCOLMAIMN YKCYCHOM KHCIOTHI
OT paszbaBJeHUS pacTBOpA.

JIBI>KEHME OKpaIIEHHBIX HOHOB B DJICKTPUYECKOM IIOJIE.

[IpuroroBieHuE KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonutsl.

OO0pa3iel MUHEPATBHBIX BOJ] PA3JIMYHOTO HA3HAYCHUSI.

Ilpakmuueckoe 3anamue

1. Omnpenenenue pacTBopa 3aJaHHON KOHUEHTPALIMH.
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IIpopunbHbie M NpPoPecCHOHAIBHO 3HAYUMbIC 3JJIEMEHTBI COJepPKAHUS.
PactBopenue kak ¢usuko-xumMuueckuii mpouecc. TeruoBbie 3GdEKTH  MpU
pactBopenun. Kpucrammoruzapartel. Pemenue 3agady Ha  MaccoBYIO — JIOJIO
pacTBOpPEHHOrO BemlecTBa. [I[puMeHeHne BOABI B TEXHMYECKUX LENsIX. JKeCTKOCTb
BOJBI M CHOCOOBI €€ ycTpaHeHUs. MUHepaabHbIE BOJBI.

2.1.5. Knaccuuxanusi HeOpraHuyecKnx coeMHEHNH U UX CBOMCTBA

Kuciaorsl m ux cpoiicTBa. Kuciorsl kKak 3JI€KTPOIUTHI, MX KiaccudUKaus
M0  pa3W4YHbIM TNpPU3HAKAM. XHWMHYECKHE CBOWCTBA KHUCIOT B CBETE€ TEOPUH
ANEKTPOJIMTUYECKON  JTHCCOLMALUU. OcobenHoctu B3aNUMOJECHUCTBUSA
KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KUCJIOT ¢ MeTautaMu. OCHOBHBIE CITOCOOBI
MOJTyYE€HUS KACIIOTHL.

OcHoBaHus M uX cBolicTBa. OCHOBAaHMS KaK 3JIEKTPOIMUTHI, UX Kiaccu(UKanus
[0 pa3W4YHbIM IpU3HAKAM. XHUMHWYECKHE CBOMCTBA OCHOBAaHHUN B CBETE TEOPUU
ANEKTPOIUTUYECKON JUCCOUUANNU. Pa3iioxkeHrne HepacTBOPUMBIX B BOJIE OCHOBAaHHIA.
OcHoOBHBIE CTIOCOOBI TOJTYYEHUSI OCHOBAHUA.

Comm m ux cpoiictBa. Conmn Kak 3JeKTpoiuThl. Conu CpelHHe, KUCIbIE U
OCHOBHbIE. XHMHUYECKHE CBOWCTBA COJIEH B CBETE€ TEOPHUHM AIEKTPOIUTHUECKON
nucconuanuu. CrocoOsl nmoxyyeHus coset. ['uaponus comneit.

Oxcuabsl U ux cBoiictBa. CosieoOpa3yromiye U HecoJIeo0pa3yronue OKCHIbL.
OcHoBHBIE, aM(OTEPHBIC U KUCIOTHBIE OKCHJIBI. 3aBUCMMOCThH XapakTepa OKCHIa OT
CTETICHH OKHCJICHUS 00pa3ymolIero ero Merapia. XUMHUUYECKHE CBOWCTBA OKCHUJIOB.
[TomyyeHnne okCcHaOB.

Hemoncmpauuu

B3auMopeiicTBre a30THOM M KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ METAJIJIaMH.

I'openue dpocdopa u pacTBOpeHUE NMPOIYKTa TOPEHUS B BOJIE.

[Tonyuenue u cBolicTBa aM(GOTEPHOTO THAPOKCHUA.

HeoOGpaTuMeblii ruapoan3 kapouaa KaabIiusl.

OOpatuMblii THAPOJIU3 COJIEH PA3TUYHOTO THUIIA.

Jlabopamopnvie onvimuol

1. HcnpiTaHue pacTBOPOB KUCIIOT MHIUKATOPAMM.

2. HcnpiTanne pacTBOPOB LIEIOYEN NHAUKATOPAMMU.

3. B3aumoencTBre MIEN0UYen ¢ CONSIMU.

4, PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM.

5. BzaumoaencTBue KHCIOT € MeETaJlaMM, OKCHAAMU METAJJIOB,
OCHOBAaHUSAMHU, COJISIMM.

6. BzaumopencTBre conel ¢ MeTallslaMu, IpyT C APYTOM.

1. ['maposn3 coner pa3auyHOro TUIA.

Ilpogpunvnvie u npogheccuonanvho 3HaAUUMbBIE IIEMEHMBL  COOEPHCAHUSL.
[lpaBuna pazbaBieHuss cepHOl KHUCIOTHL. Mcmonab30BaHHE CEpPHOM KHUCIOTHI B
MPOMBILIIJICHHOCTH. EnKne menour, HX MCIHOJIb30BAHUE B IPOMBIILICHHOCTH.
["amenast u HeraieHass U3BECTh, UX MPUMEHEHUE B CTPOUTENLCTBE. [ umic u amedactp,
ruricoBanue. [lonarue o pH pactBopa. Kucnornas, menouyHas, HeWTpaibHas cpena
pPacTBOpPOB.
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2.1.6. XumMuueckue peakuuu

Knaccupuxanus XHMHYECKHUX peakumii. Peakiun COCJIMHEHUS,
pasyioeHusl, 3amelnieHus, oOMmeHa. Karamutuueckue peakiuu. OOpaTtumbpie H
HEOOpaTHMBbIe peakIMH. | OMOTeHHBIE U TeTePOTCHHBIC PEAKIIUU. IK30TEPMUUYECKHUE U
SHIOTEPMHUYECKHE  peakiuu. TermoBod  A3PpdhekT  XUMHYECKUX  PEaKIIHi.
TepMoxuMUYeCcKue ypaBHEHUS.

OKHCINTETILHO-BOCCTAHOBUTEIbHbBIE peakuuu. CreneHb OKHCJICHUS.
Okucnutenb W BOCCTaHOBICHHE. BoccTtaHoBuTenb W OKHCIEHHE. MeToj
3JIEKTPOHHOTO OanaHca TS COCTaBJIEHUSI YPABHEHUW OKHUCIHUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHM.

Cxopocth xumMu4eckux peakuuii. [IoHATHE 0O CKOPOCTH XUMHUYECKUX PEAKLIUM.
3aBUCUMOCTh CKOPOCTH XUMHYECKUX PEAKIHUM OT pa3audHBIX (PaKTOPOB: MPUPOIBI
pEarupyronmx  BEIIECTB, MX KOHLUEHTpPAlUH, TEMIEPaTyphbl, MOBEPXHOCTH
COMPUKOCHOBEHUS Y UCIIOJIb30BaHUS KaTAIN3aTOPOB.

O0paTuMoCcTh XUMHYECKHUX peakuuid. OOpaTuMble 1 HEOOPATHMBIC PEAKITUU.
XHUMHUYECKOE PABHOBECHE U CITIOCOOBI €r0 CMEIICHUS.

Jemoncmpavyuu

[Tpumepbl HEOOPATUMBIX PEaKIMi, UAYIIUX ¢ 00pa30BaHHEM OCaJKa, ra3a WJIu
BOJIBI.

3aBUCUMOCTh CKOPOCTH PEAKIIUU OT IMIPUPObI pearupyroux BEIIECTB.

B3aumoneiicTBUe pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpamMu THOCYIb(paTa
HATPHS PA3IMYHON KOHIIEHTPALUU U TEMIIEPATYPHI.

Mopaenps KUMIAIIEro CIOS.

3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEAKIINHU OT MPUCYTCTBUS KaTAIM3aTOpa Ha
MPUMEPE PA3JIOKEHUS MEPOKCHAA BOJOPOAA C IMOMOIIBI JMOKCHAA MapraHia M
KaTaJiasbl.

Mogaens aiexTpom3epa.

Mojienb 3JIeKTPOTU3HON BaHHBI 1JIsI TIOJTYUYCHUS alTFOMUHUS.

Mojienib KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopnvie onvimuol

1. Peakums 3aMenieHus MM JKeJIe30M B PACTBOPE MEIHOTO KyIopoca.

2. Peaxiuu, naymme ¢ oOpazoBaHueM 0OCaiKa, ra3a Wid BOJIbI.

3. 3aBUCUMOCThH CKOPOCTH B3aMMOJEHUCTBUS COJISTHOM KUCJIOTHI C METallIaMu
OT UX IPUPOBI.

4. 3aBUCUMOCTh CKOPOCTH B3aMMOJICMCTBUSI IMHKA C COJITHOW KHUCIIOTOM OT

ee KOHIICHTPAIIUH.

Ilpogpunwvnvie u npogeccuonanvno 3HauUMble IIEMEHMBL  COOEPHCAHUSL.
[TonsitTue 00 »drnexTponuse. ODIEKTPONM3 PACIUIABOB. ODIJIEKTPOJIM3 PACTBOPOB.

DIEKTPOJIUTUYECKOE TOITYyUYEHHE ATIOMUHUSL. [IpakTrueckoe IIPUMEHECHUE
BJIEKTPOJIN3A. lanbBanomnactuka. ["ampBanocterusi. PaduHupoBaHMEe 1IBETHBIX
METaJIOB.

Karamu3. 1'OMOreHHele M  TE€TEpPOre€HHbIE  KaTaau3aTopsl. IIpomoTopsl.
Karanutnueckue siapl. UTHruOUTOpHI.
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[Tpou3BoACTBO aMMHUaKa: ChIPhE, annapaTypa, Hay4YHbI€ TPUHIIUIIBL.
2.1.7. MeTa/uibl 1 HEMETAJLIIbI

Metamiabl. OCOOEHHOCTH CTpOEHUSI aTOMOB U KpucTawioB. duszmueckue
cBoiicTBa MertauioB. Kiaccudukanus MeETaquioB MO Pa3IUYHBIM  MPU3HAKAM.
XHWMHUYECKHE CBOMCTBA METAIIOB. DIEKTPOXUMUYECKHUN P HANPSHKEHUN METAIIOB.
Merammorepmus.

O6mume cnocoObl  momydeHust MeTtaioB. [loHsTHe ©0  MeTaulypruu.
[TupomMertannyprus, THAPOMETAILIYPrus U dieKkTpoMetaunyprus. CIuiaBbl Y€pHBIE U
IIBETHBIC.

Hemetanabl. OcoOGeHHOCTH CTpOCHHsSI aToMOB. Hemeramipl — MpPOCTHIC
BEIIIECTBA. 3aBUCHUMOCTh CBOMCTB TaJIOT€HOB OT HMX IMOJOXKEHUS B IMEPUOJUUYECKOU
cucreme. OKHUCITUTEIbHBIE M  BOCCTAHOBUTEIIBHBIE  CBOIMCTBA HEMETAUIOB B
3aBUCHUMOCTH OT WX MOJIOKEHHUS B PANY JICKTPOOTPULIATEIHBHOCTH.

Jemoncmpavyuu

Kosnekus Metanios.

B3aumopeiicTBue MeTamioB ¢ HeMmeTaulamMu (Kene3a, IMHKA U aJTIOMHHHS C
CEpoM, ATFOMUHUSA C HOJIOM, CYpPbMBI C XJIOPOM, TOPEHHE KeJie3a B XJI0pE).

["'openne meTanios.

AJIOMUHOTEPMHUS.

Komnekmuss HemeramnoB. [openue HemeramwioB (cepsl, docdopa, yris).
BriTecHeHne MeHee aKTUBHBIX TaJIOTEHOB M3 PACTBOPOB UX COJICH 00Jiee aKTUBHBIMU
rajoreHamH.

Mogenb NpPOMBIIUICHHONW YCTAaHOBKHA [JIsi MPOW3BOJCTBA CEPHOW KHUCIIOTHI.
Mopens neun A oOkura wusBecTHska. Kosulekuuu NpoAyKIUH CUIMKATHON
MPOMBIIUIEHHOCTH (cTeKa, papdopa, dasHca, HEMEHTa pa3IudHbIX MapoK U Ap.).

Jlabopamopnsie onvimaol

1. 3akanka 1 OTMYCK CTaJIH.

2. O3HaKOMJICHHE CO CTPYKTYpaMu CEporo u Oeioro yyryHa.

Ilpakmuueckue 3anamus

1. Pelienne skcriepuMeHTaNbHBIX 3a4a4.

IIpopuiabHbie U NPoGeCcCHOHAIBLHO 3HAYMMbIC JJIEMEHTBHI COHACPKAHUSA.
Koppo3ust MeranioB: XuMHUYecKas M BJIECKTPOXUMHUYECKasi. 3aBUCUMOCTb CKOPOCTH
KOPpPO3HUH OT YCIOBHM OKpyxkatouied cpenbl. Knaccudukanuss KOppo3uu METaIOB
o paznuuyHbiM  Tpu3HakamM. CrHocoObl 3alUMThl METaUIOB  OT  KOPPO3HH.
[TpousBoacTBO uyryHa u ctaiu. [logyueHre HeMeTaIOB (PpakIIMOHHONW MEPErOHKOM
KUJKOTO BO3IyXa M DJJIEKTPOJIU30M pPACTBOPOB WM PACIUIABOB JJIEKTPOJIUTOB.
CuiMkaTHast IpOMBIIIIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCIIOTHI.

2.2. Opranuveckasi XuMus
2.2.1. OcHOBHbIE NOHATHSI OPraHUYECKOI XUMHUHU U TEOPUSI CTPOCHUSA
OPraHU4YeCcKuX CoeNHEeHUH

IIpeamer opranuvyecko  xumuM. [lpupoaHble, HUCKYCCTBEHHBIE W
CUHTETHYECKHE oOpraHnyeckue BemiecTBa. (CpaBHEHHE OPraHMYECKUX BEIIECTB C
HEOPraHUYECKUMU.
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BanentHocTh. XHMMHYECKOE CTPOCHHE KakK IOPSAJOK COCAUHEHHUS aTOMOB B
MOJIEKYJIBI I10 BAJIEHTHOCTH.

Teopusi crpoeHusi opranndecknx coequHeHuii A.M.byrtiaepoBa. OcHOBHbIE
MOJIOKEHUSI TEOPUM XHUMHYECKOTrO cTpoeHus. M3omepus u u3zoMepbl. XUMHUYECKUE
(GhOopMyIIbl U MOZEIIM MOJIEKYJI B OPraHUYECKOW XUMUHU.

Kiaaccupukanusi opranmyeckux BemlecTB. Kiaccudukanus BemecTtB 1o
CTPOCHHUIO YTJIEPOJHOrO CKelieTa U HAIMYMI0 (YHKIMOHAJIBHBIX TpyIi. ['omMosoru u
romosorus. Hayana Homenkiarypsl [UPAC.

Knaccudpuxkanus peakuuid B OpraHudecKod xumum. Peakuyu npucoenHeHus
(runpupoBaHus, rajoreHUPOBAHMS, TUPOTATIOTCHUPOBAHMS, TUApPATALIIN).
Peakuuu oTtmiemieHus (AeruapupoBaHus, JETUAPOralOreHUPOBaHMS, JETUAPATALINN ).
Peakiuu 3amemienus. Peakuyun nzoMepu3amum.

Hemoncmpayuu

Mojenu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COEIUHECHUM.

KadectBeHHOe OOHapykeHHE YTIepojia, BOJOPOJa M XJopa B MOJEKyJIax
OPTraHUYECKUX COCAUHEHUN.

Jlabopamopnuwiii onvim

1. N3roroBneHne MoAEneH MOJIEKYJI OPraHUYECKUX BEILIECTB.

Ilpogpunvnvie u npogheccuonanvHo 3HayuMbvle 3INEMEHMbL COOCPHCAHUAL.
[lonsitue o cyOcTtpate u peareHTe. Peakiuu OKHUCIEHHS UM BOCCTAHOBJICHUS
OPraHUYECKUX BEUIECTB. CpaBHeHue KJ1IacCU(UKALIUU COCMHECHUN 151
KJIaccU(PUKaUMKU peakuuid B HEOPraHMYECKON M OPraHUYECKOW XUMUHU.

2.2.2. ¥Yri1eBoaA0OpPOAbI U MX NPUPOAHBbIC HCTOYHUKH

AJIKaHbBI: TOMOJIOTMYECKHM PsiZl, HW30MEPUS M HOMEHKJIATypa aJKaHOB.
XUMHUYECKHE CBOMCTBA aJKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMeleHue, Pa3IoKeHHE,
nerupupoBanue. [[pumeHeHne ankaHoB HA OCHOBE CBOMCTB.

AJIKeHBbI. DTHIIEH, €ro MOJy4YEeHUE (meruapupoBaHuEM JTaHa,
JETOJIMMEPU3aLUen noymdTUIeHa). ['oMonorudeckuit pAn, U30Mepus,
HOMEHKJIATYpa aJIKEHOB. XMMHUUYECKHE CBOMCTBA 3TUJIEHA: TOPEHUE, KAaUECTBEHHBIC
peakiuu (oOeciBeuMBaHWe OpPOMHOW BOJBI M PacTBOpa TMEpMaHraHaTa Kaus),
rugparauus, nonuMmepusanus. [[pumeHeHne sTuiieHa Ha OCHOBE CBOWCTB.

JAuvennbl u kayuyku. [IoHsTHE O IUEHAX KaK YIIIEBOAOPOAAX C ABYMS JIBOWHBIMU
cB3simu.  CompspkeHHBbIE  JUEHBI. XWUMHUYECKHe CBoWcTBa Oyranmuena-1,3 wu
u3oMpeHa: oOeciBeunBaHUE OpPOMHOM BOABI M TMOJUMEpU3AlUS B KAyUyKH.
HarypanbHblil ¥ cHHTETHYECKHE KayyyKH. Pe3uHa.

AJNKHHBI. AueTnieH. XHUMHYECKHE CBOMCTBa alleTUJIeHa: TOpEHHUE,
obeciiBeuBaHUE OpPOMHOM BOJIbI, MPUCOEAUHEHUN XJIOPOBOJOPOJA M THApaTaIlus.
IIpumeHenue aneTwieHa Ha OCHOBE CBOWCTB. MexkiiaccoBas H30MepUs C
aJKaJuECHAMU.

Apenbl. benzon. Xumudeckue CcBoicTBa O€H301a: TOPEHHE, PEaKIUU
3aMelnieHusi  (rajJoreHupoBaHWe, HUTpoBaHue). [IpumeHnenue OeH307a HA OCHOBE
CBONCTB.

IIpupoanbie HUCTOYHUKH  yrJjeBoaopoaoB. IlpuponHselii ra3:  cocTas,
MIPUMEHECHUE B KayeCTBE TOILIMBA.
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Hedts. Coctas u nepepabotka Hedtu. [leperonka nedpru. HegrenpomykTsi.

Jlemoncmpayuu

['openue MeTaHa, 3TUiIeHa, alleTUIICHA.

OTHollleHHe MeTaHa, ITHIICHA, alleTUIeHa U O€H30J1a K pacTBOpaM MepMaHraHaTa
Kalus 1 OpOMHOM BoJIE.

[lomydyenue oTuiieHa peakIUed JAeruApaTaliid dSTaHOJa, alleTHIeHa —
TUAPOJIM30M KapOu/ia KaJlblusl.

PasznokeHune kaydyka MpH HarpeBaHWU, HCTBITAHHUE TMPOIYKTOB Pa3NOKEHHUS
Ha HETMPEAETbHOCTb.

Konnekmus o6pa3noB Hehtn u HedrenpoaykrtoB. Komrekmus «KameHHBIN
yroJib ¥ MPOAYKIHS KOKCOXUMHUYECKOTO IPOU3BOICTBAY.

Jlabopamopnuvie onvimol

1. O3HakoMJICHHE C KOJUICKIIUEW 00pa3ioB HEPTH W MPOIYKTOB €€
nepepadoTKu.

2. O3HaKOMIIEHHE C KOJUICKIIMEH KaydyKOB M 0Opa3laMu U3JEIuil U3
PE3UHBI.

Ilpogpunvnvie u npogheccuonanvHo 3HayuMbvle 3INEMEHMbL COOCPHCAHUAL.
[IpaBuno B. B. MapkoBaukoBa. Kiaccudpukanuss u Ha3Hau€HHE Kay4dyKOB.
Knaccudukanusa v Ha3HaueHue pe3uH. Bynkanuzamus kayqyka.

[lonyyeHnue ameruieHa MHPOJIM30M METaHa M KapOUJHBIM  CIIOCOOOM.
Peakuys monumepusanuu BUHWIXJIOpUAA. [IOMMBHHWIXIOpUI W €ro NPUMEHEHHE.
Tpumepuzanus aneTuieHa B 0€H30171.

[lonsitTue 00 oSkcTpakuuu. BoccTaHoBieHHE HUTPOOEH301a B AHWIIMH.
I'omonoruueckuit psg apeHoB. Tosyon. HutpoBanue tomyona. Tpotuit.

OcHOBHbIE HaMPaBIICHUS MPOMBILIJIEHHON MepepabOoTKU MPUPOJIHOTO Ta3a.

[TonyTHblil He(DTAHOM Ta3, ero nepepadoTKa.

[Ipormecchl MPOMBINIIIEHHOW TiepepaboTKu  HePTH: KPEeKUHT, PUGOPMUHT.
OxTaHOBOE YKCII0O OEH3MHOB M METAHOBOE YHCJIO TU3EJIbHOTO TOIUIMBA.

Koxkcoxumuueckoe npou3BOACTBO U €ro NMPOAYKIIHUS.

2.2.3. Kuciopojacoaep:xaiue opraHudecKue coeuHeHMs!

Couprsl. [lonyyenue 3TaHona OpOKEHHEM TJIIOKO3BI W THpaTalued ITHIICHA.
['unpokcunpHass rpynmna Kak  (QyHKOWoHanbHas. [loHsTHE O  MpenenbHBIX
OJHOATOMHBIX CHUPTaxX. XHUMUYECKHME CBOMCTBA JTaHOJIA: B3aUMOJECUCTBUE C
HaTpueM, OOpa3oBaHME NPOCTHIX M CIOXKHBIX S(PHUPOB, OKUCIECHUE B aJbACTHUIL.
[IpumeHeHne »STaHONa HAa OCHOBE CBOMCTB. AJIKOTOJM3M, €r0 MOCHEACTBUSA IS
OpraHW3Ma YeJIO0BEKA U MPEAYIIPEKICHUE.

['munepus  kak MOpeacTaBUTENb MHOTOATOMHBIX cnUpTOB. KauecTBeHHas
peakuus Ha MHOTOaTOMHBbIE cIUpPThL. [I[puMeHeHne runepuHa.

®eHos1. Pusznyueckre M XUMUYECKHE CBOWCTBa (eHosia. B3auMHoe BiuMsiHuE
aTOMOB B MoJieKyJie ¢eHoJIa: B3aUMOJACHCTBUE C TUIPOKCUIOM HATPUS U a30THOU
kuciotoit. [I[pumenenue heHona Ha OCHOBE CBOKCTB.

Aabaeruabl. [lonstue o0  ampaerumax.  AJnpAerwjaHas — Tpynma — Kak
¢dbysnkuonanpHas. DPopMmanbIerun u ero CBONCTBA: OKHUCJICHUE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAaHOBJIIEHUE B COOTBETCTBYIOLIMU CIHPT.
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[TomyyeHne anpAeTUAOB OKHUCIEHUEM COOTBETCTBYIOIIUX CHUPTOB. I[IpuMenenue
(dbopmaiiblieruia Ha OCHOBE €r0 CBOMCTB.

KapOonoBbie kmcorThl. [lonstue o kapOoHOBBIX kuciorax. KapOokcunbHas
rpynmna kak (QyHKIHOHaJIbHAsA. ['OMOJIOTMYECKU psAll TpeleIbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. [loimyueHune KapOOHOBBIX KHCIOT OKHCJICHHEM ajbJEeTH/IOB.
XVUMHUYECKHE CBOMCTBA YKCYCHOW KHCIOTBI: OOILIME CBOWCTBA C MHUHEPAIbHBIMU
KUCIIOTaMu W peakius stepudukanuu. [I[puMeHeHre yKCyCHOM KHCIOThI Ha OCHOBE
CBOKCTB. BbICIINE KUPHBIE KHCIIOTHI

Ha MPUMEPE MAITBMUTHHOBOM U CTEAPUHOBOM.

Caoxuble 3¢pupbl U kupbl. [lomydyeHue CcIOXHBIX 3(GUPOB peakuen
srepudukanmu. Croxxuabie 3QUpbl B MIPUpoJE, X 3Ha4YeHHUE. [[puMeHeHne CII0KHBIX
3(UpPOB HA OCHOBE CBOMCTB.

XKupel kak cioxsbele 3¢upbl. Knaccupukanus xupoB. XUMHYECKHE CBOMCTBA
YKAPOB: TUIPOJIU3 U THIPUPOBAHUE KUJKUX KUPOB. [IpuMeHeHne KUpoB HA OCHOBE
CBOWCTB. MbUIa.

YraeBoabl. YrieBonabl, WX Kilaccuukanus: MoOHOcaxapuibl (TJIFOKO3a,
bpykTOo3a), TMcaxapuibl (caxaposa) U rnojrcaxapuabl (Kpaxmal v 1eJUIII03a).

['moko3a —  BeIIECTBO C  JIBOMCTBEHHOW (YHKIMEH —  ajdbJAeTHAOCIHPT.
XUMHAYECKHE  CBOMCTBA  IUVIFOKO3bI: OKHUCJIEHHME B  [JIIOKOHOBYK)  KHCIOTY,
BOCCTAHOBJICHHE B COpOUT, CIUPTOBOE OpokeHue. IlpruMenenue riaoKo3bl Ha OCHOBE
CBONCTB.

3HayeHHE YTIICBOJAOB B )KMBOM MPUPO/IC U )KU3HU YesoBeKa. [IoHsITHE 0 peakuusx
MMOJIMKOHJEHCAIMM W THUIPOJIN3a HA NPUMEpPE B3aUMONPEBPALICHUN: TIIFOKO3a
<>TI0JIMCaxapuz.

Hemoncmpauuu

OkwuciieHue cnupTa B ajubJICTUI.

KauecTBeHHbBIE peaKIIuM HA MHOTOAQTOMHBIE CLIUPTBHI.

PactBopuMocCTh deHoIa B BOJIe IpU OOBIYHOM TeMIepaType U HarpeBaHUH.

KauectBennsie peakiuu Ha HEHOM.

Peaxrust cepeOpsiHOTO 3epKasia ajabAeTU0B U TIIOKO3BI.

OkucneHue anbAErHIOB U TJIIOKO3bl B KUCIOTY C MOMOIIBIO THAPOKCUOA MEAU
(IT). KauecTBennas peakuus Ha kpaxmai. Kommekius 23pupHbIX Macer.

Jlabopamopnwie onvimuol

1. PactBopeHue riuieprHa B BOJE€ U B3aUMOJACHCTBUE C TUIPOKCUAOM
meau (1I).

2. CBoiicTBa  yKCYCHOM  KHCJIOTBHI, oOOLIME CO  CBOMCTBaMU
MUHEpaIbHBIX KUCIOT.

3. Jloka3aTenbCTBO HEMPEAEIBHOTO XapaKTepa XKUAKOTO KUPA.

4, KauecTBeHHas peakiusi Ha Kpaxmall.

Ilpogpunvuvie u npogeccuonanvno 3Hauumvle 3J1EMEHMbL COOEPIHCAHUSA.
MeTuiioBbId CHUPT M €ro UCIOJb30BAHME B KAUYECTBE XHMHUYECKOTO ChIPBS.
TokcuYHOCTh METaHOJA W TpaBWIa TEXHUKHA OE30MaCHOCTH MpU paboTe ¢ HUM.
OTUIICHTJIMKOJIb W €ro MnpuMeHeHHWe. TOKCHUYHOCTh STHIICHIJUKOJS U MpaBuiia
TEXHUKH 0€301TaCHOCTH MpH paboTe ¢ HUM.
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[lomyuenne ¢eHona u3 MPOAYKTOB KOKCOXMMHYECKOTO MPOU3BOACTBA U U3
OeH3zona.

[Nonukonaencauust gopmanpaeruna ¢ peHosoM B (peHoTOPOPMATBICTHIHYIO
cmony. Aueranbaerun. IloHsTue o keroHax Ha npuMmepe aneToHa. I[IpuMeHeHue
alleTOHA B TEXHUKE U MPOMBIIIJIEHHOCTH.

MHuoroo6pa3ue kapOOHOBBIX KUCIOT (I1aBEJIEBOM KHUCIOTHI KaK JBYXOCHOBHOM,
AKpUJIOBOM KHUCJIOTHI KaK HeTpeaeabHON, OCH30MHON KUCIOTh KaK apOMaTHYeCKOM ).

[Inenxoobpa3yronue Macna. 3aMeHa XUPOB B TEXHUKE HEMHILIEBHIM CHIPHEM.
CuHTETHYECKHE MOIOIIKE CPEICTBRA.

MosnouHokucinoe  OpokeHHe  TIIOKO3bl.  KHCIOMOIIOUHBIE — TPOAYKTHI.
CuniocoBanue kopMoB. HutpoBanue 1nemuiono3sl. [Tupokcunus.

2.2.4. A3orcoaep:kaiue oprannyeckue coexuHeHus. [ommmepsl

Amunbl. [lonarue 06 amuHax. AnudaTudeckue aMuHbI, UX Kilaccuukauus u
HOMEHKJIaTypa. AHWIMH KaK OpraHu4eckoe ocHoBaHueE. [lonmyueHune aHuIMHA U3
HUTPOOEH307Ia.

[IprMmeHeHne aHUIIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTBI. AMHMHOKHUCIOTHI Kak aM@oTepHbie AUPYHKIIMOHAIbHBIC
OpraHUYECKUE COCIUHEHUA. XUMUYECKUE CBOMCTBA AMUHOKUCIIOT: B3aUMOJECHCTBUE C
ieJioyaMu, KHCIIOTaMu U JIPYr ¢ JApyroM (peakmus nosmkoHaeHcanuw).llentumnas
CBSI3b U MOJUIICTITH/IBI.

[IpruMmeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

beaku. IlepBuuHas, BTOpHYHAs, TPETHYHAs CTPYKTYpbl O€IKOB. XUMHUYECKUE
CBOMCTBa O€JIKOB: TOpEHHME, JeHaTypauus, THUIPOJIM3, LBETHbIE PEAKIUU.
buonornueckue QpyHKIIMU OETKOB.

Ionumepsl. benku 1 nonucaxapuabl Kak OMOMOIUMEPHI.

Ilnacrmacesl.  [lomydyenune  monuMepoB  peakuuend  MOJUMEpU3aluUd U
MOJIUKOHJEHCAMK.  TepMOIIacTUYHbE W TEPMOPEAKTHUBHBIE  ILJIACTMACCHI.
[IpencraBurenu miacTMmace.

Bosokna, wux kiaaccupuxkanusa. Ilomydenue  BosokoH.  OTaenbHbBIE
MPEJCTABUTENN XUMHYECKUX BOJIOKOH.

Jlemoncmpayuu

B3aumoneiictBue aMMHuaka M aHUJIMHA C COJITHOM KUCIOTOM.

Peakums annamHa ¢ OGpOMHOM BOJIOM.

JlokazaTenbCTBO HAMMUUS (PYHKIIMOHAJIBHBIX TPYIIN B pACTBOPaX aMUHOKUCIIOT.

PacTtBOpeHue u ocaxxjaeHue OCIKOB.

[IBeTHBIE peakuuu OENKOB.

I'openue nruybero nepa u MWEepCTIHON HUTH.

Jlabopamopnuvie onvimol

1. PactBopenue 6€1KoB B BOJIE.
2. OO6napyxeHue 6€JIKOB B MOJIOKE U MSICHOM OyJIbOHE.
3. Jlenatypainus pactBopa Oelka KypHHOTO SIHIIa  CIIUPTOM,

pacTBOpaMu COJICH TSHKENBIX METAJJIOB U IIpU HarpCBaHHUU.
Hpakmuuecmte 3anamusn
1. Pacrnio3naBanue nmiaacTmMacc U BOJOKOH.
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2. Pemenue 3ana4 Ha BbIBOJ (DOPMYJT OpTaHUYECKHUX BEIIECTB.
Ilpogunvuvie u npogheccuonanvno 3Hauumovle I1EMEHMBL COOEPHCAHUAL.
AMuHOKanpoHoBas KuclIoTa. KampoH Kak MpeICcTaBUTENh MOJMAMHUIHBIX BOJOKOH.
Hcnonp3oBaHne ruapoin3a OCIKOB B TMPOMBIIUICHHOCTH. |lOMMBHHUIXIOPHI,
nouTeTpadTOpITHIICH  (TE(JIOH). denonoGopManbIeruIHbIe J1aCTMACCHI.
Hemmymona. IIpomMbIlIUIeHHOE MPOU3BOJCTBO XUMHUYECKHUX BOJIOKOH.
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3.Pexomenyembie TeMbl pedepaToB (10KIaA0B), HHIMBUIYAJIBHBIX IPOEKTOB.
1. buorexHoJOTHS U TeHHasi HHXKeHepus: — TexHojorun X XI Beka.
2. HanorexHonorus Kak NPUOPUTETHOE HAIpaBICHUE pPAa3BUTUS HAyKU U

npou3BojacTBa B Poccuiickon Penepanuu.

CoBpeMeHHbIE METO/IbI 00e33apasKUBaHUS BOJIbI.

AJIOTpOIHS METAJIJIOB.

Kuznp n gesrenbHocTs . 1. Menaeneena.

«Ilepuonmyeckomy 3akoHy Oy/yiiee He TPO3UT Pa3pyLICHHEM. . >

Cunres 114-ro anemenTa — TpuyM(¢ pOCCUNUCKUX PU3UKOB-SAICPUIUKOB.

N3oTomer Botopoaa.

. Mcnonp3oBaHne paiOaKTUBHBIX U30TONOB B TEXHUYECKHUX LIETSAX.

10 PeHTreHoBCKOE U3ITyYeHHE U €T0 UCTIOIb30BAHUE B TEXHUKE U MEIULIMHE.

11.11na3Ma — 4eTBEpPTOE COCTOSIHUE BEIIECTRA.

12. AMopdHBbI€ BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

13.0xpana OKpYXarolen Cpe.bl oT XUMUYECKOTO 3arpsiI3HECHUS.
KonudecTBeHHBIE XapaKTEPUCTUKHU 3arpsI3HEHUS OKPYKAOLIEH CpEbI.

14.Tlpumenenue TBEpAOro U razooopasHoro okcuaa yriaepoaa (IV).

15.3ammTa 030HOBOIO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

16.I'pybonucnepcHble CHUCTEMbI, WX KiIacCU(PUKAIMs M HCIONb30BaHUE B
po(heCCUOHATIBHON S TENIbHOCTH.

17.KocmeTnueckue reiu.

18.IlpumMeHeHune CycreH3uid U SMYJIbCHIA B CTPOUTEIBCTRE.

19.MuHnepaibl ¥ TOpHBIE TOPOABI KaK OCHOBA JTUTOC(HEPHI.

20.PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

21.Bopa kak peareHT U cpeja sl XUMUYECKOTO TMpoIiecca.

22.Ku3ub u nesrenpHOCTh C. AppeHuyca.

23.Bkiiay OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUU DIIEKTPOJIUTHUECKON
JUCCOLIMALINH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI HAa IPOMBIIUICHHBIX TPEANPUATHSIX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUECKOU MPOMBIIUICHHOCTHY.

26.Mcnonb30BaHne MUHEpPAJbHBIX KUCJIOT Ha MPEANpPUATUSAX  Pa3IUYHOTO
npodus.

27.OKcupl U COJIM KaK CTPOUTETHHBIC MATEPUAIIBI.

28.Ucrtopus rurca.

29.11oBapeHHas cOJIb KaK XUMUYECKOE ChIPhE.

30.MHorosukuii kapOOHAT KaJdblUs: B MPUPOJIE, B TPOMBIIIUIEHHOCTH, B OBITY.

31.Peakuuu ropeHusi Ha IPOU3BOJICTBE U B OBITY.

32.BupTyanibHoe MOJEIMPOBAHUE XUMUYECKUX MPOLECCOB.

33.27eKTpoau3 pacTBOPOB IEKTPOJIUTOB.

34.271eKTpOaN3 PacIuIaBOB JIEKTPOJIUTOB.

35.IIpakTuueckoe IPUMEHEHUE ANEKTPOJIN3A: paduHUpOBaHUE,
raJIbBaHOIUIACTUKA, TaJIbBAHOCTETHS.

36.UcTopust momyueHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.21eKTpOTUTHYECKOE MOTyUYeHHE U paQpUHUPOBAHIE METH.

©ONDUIA W
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38.Ku3nb u gesrenbHOCTh . J[9BH.

39.Ponp MeTaqyioB B HUCTOPUM  YellOoBeUeCKOW IuBuUiM3auuu. Mctopus
OTEUECTBEHHOW  dYepHOM Meramutyprud. COBpEMEHHOE MeETalypruyeckoe
IPOU3BOJICTBO.

40.McTtopusi 0T€4eCTBEHHOM I[BETHOM MeTauTypruu. Pojib METajIoOB U CILJIaBOB B
HAy4YHO-TEXHUYECKOM IpOorpecce.

41.Koppo3us METAIJIOB U CIIOCOOBI 3alUTHI OT KOPPO3UH.

42.VHepTHBIE WK OJIarOPOTHBIC Ta3bl.

43.Poxnaromye coii — rajioreHsbl.

44 VicTopusi LIBEACKON CIIUYKHU.

45.Ucropus BOBHUKHOBEHUS U Pa3BUTHsI OPraHUYECKONW XHUMHH.

46.Ku3sp u nestensHOCTh A. M. byTieposa.

47.BuTanusm U ero Kpax.

48.Ponb  OTEYECTBEHHBIX YUYEHBIX B CTAHOBJIEHUM M Pa3BUTUU MHUPOBOM
OpPraHUYECKON XUMUH.

49.CoBpeMeHHbBIE MIPEJICTABICHHS O TEOPUH XUMHUUECKOTO CTPOESHHUSL.

50.0xonornyeckue acreKTbl UCIOIb30BAaHUS YITIEBOAOPOIHOTO ChIPbSL.

51.OKOHOMHUYECKHE  aCMEKThl  MEXKIYHAapOJHOTO  COTPYJAHMYECTBA IO
UCIOJIb30BAaHUIO YIJIEBOJOPOIHOTO ChIPbSL.

52.Uctopusi OTKpBITHA U pa3pabOTKU Ta30BbIX U HE(PTIHBIX MECTOPOXKIACHUHN B
Poccuiickon ®@enepanum.

53.XuMHus yriaeBoOPOAHOTO CHIPhS B MOST OyayIasi mpogeccus.

54.YT111eBoI0pOIHOE TOIIMBO, €r0 BUJIbI U Ha3HAUYCHUE.

55.CuHTeTHYECKNE KayUyKHU: UCTOPHUSI, MHOTOOOpa3ue U MEePCIEKTUBBI.

56.Pe3nHOTEXHUYECKOE TPOM3BOJACTBO M €r0 pOJib B HAYYHO-TEXHUYECKOM
mporpecce.

57.CBapo4HO€ MPOU3BOACTBO U POJIb XMMHUHU YTIIEBOJIOPOIOB B HEM.

58.Hepth w ee  TpaHCHOPTUPOBKA KaK  OCHOBa  B3aMMOBBITOJIHOTO
MEXIYHAPOJHOTO COTPYAHUYECTBA.
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4. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIATLIAHBI

4.1. O0bem yueOHOH JUCHUNIMHBI U BUbI Y4eOHOH padoThl

(ouHOE€ oTHEICHME)

Bupa yueOHoii padoThI

O0BeM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 117
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:
nabopaTtopHbie PabOTHI 26
MPaKTHYECKUE pabOThHI 4
KOHTPOJIbHBIE pabOThI 1
KypcoBasi paboTa (mpoeKT) (eciu nperycCMOTPEHO) -
CamocrosiTe/ibHasi padoTa cTy/ieHTa (BCero) 39
B TOM YHCIIE:
CocraBieHue nmpe3eHTalui 8
CocraBieHne KpocCBOP/IOB 8
CocTaBiieHHE TECTOB 7
CocraBieHne CXeM-KOHCIEKTOB 8
PedeparuBnas pabora 8
ATTecTanus o JUCIUTIINHE /3
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5. Tematuueckoe miannpoBanue yyeOnoi gucunminubl OY /1 10 «Xumus» noaAroToBKU CreuaaucToB cpeaHero
3BeHa cnenuaabHOCTH 23.02.06. « TexHuyecKkasi IKCIVIYATALMS MOJABUKHOT0 COCTABA KeJIE3HBIX I0PON» (0YHOE OT/AeIeHUe)

Makc. KosinuecTBO ayAMTOPHBIX YaCOB
yueo.
CamocrosTeabHast
HArpv3 IIpakTnyeckue
HaHMeHOB::;:e pasaeios u Kapy paﬁm?qg?)'ﬂe“m Be Teopernueck (cemuHapckue) u Kypcosoe
CTyJeHTa ero oe o0yuyeHue J1abopaTopHbIe NPOeKTHPOBaHHE
3aHATHA
(uac)

Benenue 4,5 1,5 3 3 -

Paznen 1. O6mas un 60 20 40 22 18
HEeOPraHu4ecKkas XUuMHUs

Tema 1.1. OcHOBHBIE OHATHUS U 3 1 2 2 -
3aKOHbI XUMUHU

Tema 1.2. Ilepuoanueckuit
3aKOH M [IEpUOIMYEcKas cucreMa
XUMHAYECKHX JIEMEHTOB 4.5 15 3 2 !
J.1.MenneneeBa u cTpocHuE
aToMa

Tema 1.3. CtpoeHue BemiecTBa 75 2,5 5 3 2

Tema 1.4. Bona. PactBopsl. 75 2,5 5 4 1
DNEKTPOIUTUYECKAS AUCCOLUAIIHS

Tema 1.5. Knaccudukanus
HEOPraHMYeCKUX COCTUHEHUHN U UX 18 6 12 5 /
CBOMCTBA

Tema 1.6. Xumnueckue peakuu 12 4 8 4 4

Tema 1.7. Metamisl u 75 2,5 5 2 3
HEMeTaJlIbl

Paspnen 2. Opranuyveckast 52,5 17,5 35 23 12
XHUMHSA




Tema 2.1. OcHOBHEBIE IOHATHS
OpraHUYEeCKON XUMHUH U TEOPHS
CTPOCHHUS OPTaHUYECKHUX
COCIUHECHUI

10,5

3,5

Tema 2.2. YrineBo1opobl U UX
MPUPOJIHBIE HCTOYHUKH

12

Tema 2.3. Kucnopon
cojiepKallire OpraHnuecKue
COEIUHEHHUS

15

10

Tewma 2.4. AzoTconepxariue
OpPraHUYECKUEe COCTUHEHHUS.
[Tonumeps!

15

10

Bcero nmo pucuuminne

117

39

78

48
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6.XapakTepucTKa OCHOBHBIX BH/I0B Y4eOHOM 1eSITeJIbHOCTH CTYI€HTOB

XapaKTepMCTmca OCHOBHBIX BUA0B 1€ATCJIBbHOCTH CTYICHTOB

Coaepixanue
00y4enus (Ha ypoBHe y4eOHBIX JeHCTBHIl)
Baxueiimue YMeHue AaBaTh OIpeNeieHHEe U ONEpPUpPOBaTh CIEAYIOUUMH XHUMHUYECKUMU
XHMHUYecKHne MOHATUSIMM:  BELIECTBO,  XMUMMUYECKHUH  DJIEMEHT, aTOM,  MOJIEKYJa,
MOHSITUS OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJIIpHAsl MacChl, HOH, aJUIOTPOMHS, U30TOIBL,

XUMHUYECKas  CBSI3b, AJIEKTPOOTPHULATEIbHOCTh, BaJEHTHOCTb, CTENEHb
OKHCJICHMS], MOJIb, MOJISIPHAsl Macca, MOJIAPHBIN 00beM Ia3000pa3HbIX BEIIECTB,
BELIECTBA MOJIEKYJSIPHOIO W  HEMOJEKYJISPHOTO CTPOEHHUS, PacTBOPHI,
NEKTPOJIAT U HEDJIEKTPOJIUT, MIEKTPOIUTHIECKAS TUCCOLMALINS, OKUCIIUTENb U
BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIIEHHUE, TEIJIOBOH A(PPEKT peaxium,
CKOpPOCTb ~XMMHYECKOM peakuuu, KaTalu3, XUMHUYECKOE DPABHOBECHUE,
YIIEPOHBIN CKeleT, (PYHKIIMOHAIBHAS TPYIINa, H30MEPHs, TOMOJIOTHS

OcHOBHBIE 3aKOHDBI
XUMUHU

@OopMyIMPOBAaHUE 3aKOHOB COXPAHEHUS MacChl BEIIECTB M IIOCTOSHCTBA
COCTaBa BELIECTB.

YcTaHOBKa IPUYMHHO-CIIECTBEHHON CBA3M MEXKIY COJEPKaHUEM

ATHX 3aKOHOB M HAIICAHUEM XUMHUYECKUX (OPMYIT U ypaBHEHUH.

VYcTaHOBKa 3BOJIIOLMOHHOW CYIIHOCTH MEHJIEIEEBCKOM M COBPEMEHHOMU
dbopmynmpoBok mepuogudeckoro 3akona JI. WM. MenneneeBa. OObsIcHEHUE
(GU3MYECKOT0 CMbICIa CHMBOJIMKM HEPUOJMYECKOM TaOMUIbl XHMHUYECKUX
anemenToB J[. . MenneneeBa (HOMEpPOB 3JEMEHTa, NEPUOAA, TPYIIIBI) U
YCTaHOBKA IPUYHMHHO-CIEACTBEHHOM CBSA3M MEXKIY CTPOCHHEM aToMa H
3aKOHOMEPHOCTSIMA HM3MEHEHHUSI CBOICTB JJIEMEHTOB W OOpA30BAHHBIX WMH
BELIECTB B IIEPUOJIAX U Ipymmax.

XapaKkTepruCTUKA AIEMEHTOB MaJIbIX U OOJIBIINX NEPUOIOB M0 X

nonoxkeHuro B Ilepuoanyeckon cucreme 1. M. Menneneesa

OcHOBHBIE TEOpPUH
XHUMHH

YcTraHoBKa 3aBUCHMOCTH CBOMCTB XMMUYECKUX BEIIECTB OT CTPOECHUS AaTOMOB
00pa3yoINUX X XUMHUYECKUX DJIEMEHTOB.

XapaKTepUCTUKA BaXXKHEHUIINX TUIIOB XUMUYECKUX CBA3EH U OTHOCHUTEIBHOCTH
9ToH TUnojgorun. O0bICHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTATUTMYECKUX PELIETOK.

@opMyJIUPOBKA  OCHOBHBIX  IOJOKEHUHM  TEOPUU  BJIIEKTPOIUTUUYECKOMN
JMCCOLMAIMM U XApAaKTEPUCTHKA B CBETE 3TOM TEOPUM CBOWCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX coeMHEHU. DOpMyIupoOBKa OCHOBHBIX MTOJIOKEHUI
TEOPUH XUMUYECKOTO CTPOEHHUSI OPTaHUYECKUX COCTMHEHUN M XapaKTEPUCTHUKA
B CBETE ITOM TEOPUU CBOKWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUI

Bakueiinimie
BellecTBa U
MaTepHuaJIbl

XapakTepucThKa COCTaBa, CTPOCHHs, CBOMCTB, TOJY4YEHUS W TPUMEHEHUS
BaxHeilmmx wMetawoB (IA u II A rpymnm, amoMuHHA, JKene3a, a B
€CTECTBEHHOHAYYHOM TTPOQUIIE U HEKOTOPHIX d-3JIEMEHTOB) U MX COSTUHEHUH.
XapakTepucTuka COCTaBa, CTPOCHMS, CBOMCTB, MOJYYEHUS U TMPUMEHEHUS
BakHenmux HemetawoB (VIII A, VIIA, VIA rpynm, a Takke a3ora u
docdopa, yraepoaa u KpeMHUSI, BOJIOPO/IA) U UX COSTUHEHHIH.
XapakTepucThKa COCTaBa, CTPOCHHs, CBOMCTB, TOJY4YEHUS W TPUMEHEHUS
BAKHEWIIIMX KJIACCOB YTIJIEBOAOPOJOB (AJIKAHOB, IMKIOAIKAHOB, AJIKCHOB,
QIKWHOB, apEHOB) M WX HanboJee 3HAUMMBIX B HAPOJTHOXO3SWCTBEHHOM IIJIaHE
NpeACTaBUTENCH.

AHaJIOTUYHas XapaKTEPUCTHUKA BAXKHEUIIINX MPeACTaBUTEICH

JIPYTUX KJIACCOB OPraHUYECKUX COCAMHEHUMN: METaHOJIa M 3TaHOJIA, CIOMKHBIX
3(UpOB, KUPOB, MBI, ATBICTHAOB ((POpMaTbIACTHIOB M aleTAIbICTHIA),




KETOHOB  (ameToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM KHCJOTBHI, IS
€CTECTBEHHOHAYYHOTO TPOQUIS MPEICTABUTENICH IPYIHX KJIACCOB KHCIOT),
MOHOCaxapuaoB (TJIFOKO3bI), JIUcCaxapujoB (caxapo3bl), TOJIHCAXapUI0B
(kpaxMana ¥ [EeJUTI0N03bI), aHWIMHA, AMUHOKHUCIIOT, OEITKOB, HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH, KAyYyKOB, IJIACTMACC

Ku3HEeHHBIN MUK
KJETKH

O3HakoMIIEHHE C KJIIETOYHOU TEOpUEH CTPOEHHs OPIraHU3MOB.

YMeHHe caMOCTOSITEIbHO HCKaTh JOKa3aTeabCTBa TOTO, 4YTO KJIETKa —
JJIEMEHTapHAs KHMBasg CHCTEMa M OCHOBHAsA CTPYKTYPHO-(pYHKUIMOHAIbHAsS
€/IMHUIIA BCEX KUBBIX OPraHU3MOB

XuMH4YecKHil A3bIK U
CHUMBOJINKA

Hcnonb3oBanue B yueOHON U MPOPECCHOHATBHON AEITeILHOCTH

XUMHMYECKUX TEPMUHOB M CHMBOJIMKH.

Ha3BaHne wu3y4eHHBIX BEIIECTB 110 TPUBHAIBHOM WM MEXIYHAPOIHOU
HOMCHKJIATYpPE U OTPaXCHHE COCTaBa J3THUX COCAUHEHMM C IOMOIIBIO
XuMHuecKkux (opmyn. OTpaxeHHe XMMHYECKHUX IPOLECCOB C MOMOUIBIO
YPaBHEHUI XMMHUYECKUX pEeaKLUn

XumMuuecKue
peakuuun

OObsicCHEHHE  CYIIHOCTHM  XMMHMUYECKUX  mpoueccoB.  Krnaccudukanus
XUMHMUYECKHUX PEAKIM 110 Pa3IMYHBIM IIPU3HAKAM: YUCILY U COCTAaBY IPOAYKTOB
W pEareHToB, TEIIOBOMY O(QeKTy, HampaBieHHoo, (asze, HATHIUIO
KaTajln3aropa, W3MEHEHHMIO CTENEeHEH OKUCIEHUS 3JEMEHTOB, O0pa3yIOIIMX
BELIECTBA.

VYcTraHoBKa MPU3HAKOB OOILEro W pa3iMyHOIO B THUMOJOIMU peaKUuil ams
HEOPraHWYECKONM W opraHmdeckor xwmud. Kiaccudummkamnwsi BeIIECTB U
IIPOLIECCOB C TOYKM 3pEHUsl OKUCICHMs-BOccTaHOBIeHUA. (CocTaBicHHE
YPaBHEHUH peakLni

C IIOMOIIBIO MeToJa 3JIEKTpoHHOro OamaHca. OOBsICHEHHE 3aBHCHMOCTH
CKOPOCTH XHMHUYECKOW PEAKIUU U TOJO0KEHHS] XUMUYECKOIO PaBHOBECHS OT
pa3nuyHbIX (PAaKTOPOB

XuMHYeCKH
JIKCIIEPUMEHT

BrimonHenne XMMHYECKOI'O OKCIICPUMCHTA B IIOJJHOM COOTBCTCTBHU C
MpaBMJIaMU O€30MaCHOCTH.

HabGmronenue, ¢pukcarus u onrcaHue pe3yabTaToB MPOBEACHHOTO
HKCIIEPUMEHTA

XuMnueckas
uHopmanus

[IpoBeneHne CcaMOCTOSITEILHOTO TOMCKAa XMMHYECKOM HHpOpManuu ¢
UCMOJb30BAHUEM pA3IMYHBIX HCTOYHHMKOB (HAYYHO-TIOMYJISAPHBIX H3JaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WutepHera). Wcmonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTMH st 00pabOTKM UM TMepeJauyd XUMHYECKOU
nH(pOpPMAaLIUY U €€ MPEACTAaBICHUS B pa3InYHbIX (popmax.

Pacuérsl mo
XHMHYECKUM
(popmyiam n
YPABHEHHUSAM

VYcTaHOBKa 3aBUCHMOCTH MEKy Kau€CTBEHHOM M KOJIMYECTBEHHON CTOPOHAMHU
XUMHUYECKUX OOBEKTOB M MpoleccoB. PemeHue pacdeTHbIX 3aaad 1o
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSM




IpodunabHoe u
npogecCHOHATbLHO
3HAYMMOe
cojiep:KaHue

OOBsicHEeHHE XUMUYECKUX SBJICHHA, TPOUCXOISIINX B IPUPOAE,

OBITY M Ha IPOU3BO/ICTBE.

OmnpeneneHne BO3MOXKHOCTEH IPOTEKAHHUS XUMHUYECKHX IpEBpallleHUuil B
Pa3IUYHBIX YCIOBUSX.

CobmroieHue MpaBul HKOJIOTMYECKU TPAMOTHOTO IMOBEACHUSI B OKpPY)KaroILEn
cpeze.

OneHka BIMSHUS XUMHYECKOI'O 3arps3HEHHs OKpY)Kalolled cpeapl Ha
OpPraHM3M YeJI0BEKa U JPYTHE KUBBIC OPraHU3MBI.

Cobnronenue npaBui 06€30MacHOr0 OOpalleHHs] C TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAaMHU, J1a00paTOPHBIM 000pyIOBAaHUEM.

[TonroroBka pacTBOpPOB 3a/laHHOM KOHLIEHTPALIUY B OBITY U Ha IIPOU3BO/ICTBE.
Kputnueckast orieHKa JOCTOBEPHOCTH XMMUYECKON MH(popMaru,
ITOCTYIIAOIIEH U3 Pa3HBIX HICTOYHUKOB




7.Y4e0HO-MeToAuYeCKoe
U MaTepualbHO-TeXHUYEeCKoe odecrevyeHue
NPOrpamMMbl y4eOHO JMCIHIITHHbI
«XuMUA»

OcBoenue paboueit mnporpammbl yueOHOW aucuumuiuabl OY/.10 «Xumwus»
OpeanojaraeT Hajluuyue B TEXHUKyME KaOMHETa XUMHM C JiabopaTopuel Hu
7a0OpaHTCKOM KOMHATOM, B KOTOPOM  HMMEETCS  BO3MOXKHOCTb  0OECHEeYMTb
cBoOOAHBIN mocTynm B MHTepHeT BO BpeMs y4eOHOTO 3aHSATHS M B IEPUOJ
BHEYUEOHOW JAESITeTbHOCTH 00yUYaIOIUXCA.

[Tomenienue KaOMHETa  YJOBJIETBOPSIET  TpeOOBaHUIM CanurapHo-
snuaemMuosiorndeckux mnpasui u  HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAILIEHO THUIOBBIM O0OPYJOBAaHUEM, YKAa3aHHBIM B HACTOAILIUX TPEOOBAHMSIX, B TOM
YHuCle CHEUUATU3UPOBAHHON y4eOHONW MeOelnbl0 U CpelIcTBaMH  O0y4eHwus,
JOCTaTOYHBIMU JJIs BBINOJIHEHUS TPEOOBaHUM K YPOBHIO MOATOTOBKH 00YYarOIIMXCS.

B cocrtaB y4eOHO-METOAMYECKOTO U MaTEpPUATbHO-TEXHUYECKOTO OCHALICHUS
KaOMHeTa XUMHUH BXOJSIT:

- MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENoIaBaTes;

- HaTypaJibHble OOBEKTHI, MOJENH, HpUOOpbl U HAOOPBHl ISl TOCTAHOBKH
JEMOHCTPALlMOHHOTO ¥ YYEHUYECKOT 0 IKCIIEPUMEHTA;

- IeYaTHbIE CPEACTBA O0YUCHMUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHI;

- OUOIMOTEYHBIN (HOH.

B OubnmoreuHblii GoHI BXOAAT YUYEOHUKH, Y4€OHO-METOIUYECKHE KOMIUIEKTHI
(YMK), o6ecneuuBatonue ocBoeHue ydeOHoM muctuminHel OY .10 «Xumusy,
PEKOMEHJOBaHHBIE UJIU JAOIMYIICHHBIE /ISl UICIIOJIb30BaHUS B TEXHUKYME.



8.0OcHOBHBIC HCTOYHHKH M JTUTEpPaTypa
s npenodasamens
®enepanbHbIil 3akoH 0T 29.11.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
Oenepanuny. [Ipukaz Munucrepctsa oopazoanus u Hayku PO ot 17.05.2012 Ne 413
«O0 yTtBepxkaeHUH (enepanbHOr0 roCyIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa
cpeaHero (IoJHOTro) o0I1Iero oopa3oBaHus.

[Tpuka3 MunuctepctBa oOpazoBanust U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMM u3MeHeHuidl B Ilpukaz MunucrtepcrBa oOpa3oBaHuss U Hayku PP or
17.05.2012 Ne 413 “O06 yrtBepxaeHuu (eaepasbHOr0 TrOCYJapCTBEHHOTO
00pa3oBaTenbLHOTO CTaHAAPTa CPEAHETO (ITOTHOTO) 00IIero 00pa3oBaHus ».

[lucemo JlemaprameHTa TroCyJapCTBEHHON NOJUTUKU B cdepe MOATOTOBKU
pabouux kaapoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHauu 1O OpraHM3aly MOJY4YEHHUs CpeIHEro oouero oOpa3oBaHus B
npenenaax OCBOCHHMS 00pa3oBaTENbHBIX IPOrpaMM CpEAHEro MpodecCHOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHS C YYETOM TpeOOoBaHUI
denepanbHBIX TOCYJIAPCTBEHHBIX OOpPAa30BATENbHBIX CTAaHAAPTOB M MOJy4yaeMoOu
npodeccuu Win CHeUalbHOCTH CPEIHET0 MPO(ECCHOHATIBHOTO 00Pa30BAHUSDY.

- Ta6puensn O.C. Xumus i npodeccuid U CHEUUATBHOCTEM TEXHUYECKOTO
npodwrst: yaeobnuk / O.C. I'abpuensu, M.I'. OctpoymoB. — 6-¢ m3xd., crep. — M.:
N3narensckuii meHTp «Akagemus», 2013. — 256 c.

- 'aGpuensia O.C., OctpoymoB U.I"., Cnankos C.A., Jopodeesa H.M.; nox pen. O.C.
["abpuensna. M. : U3parenbckuit ieHTp «Akamemus», 2013.

- N'abpuensu O.C., JIsicoBa I'.I'. Xumus B Tectax, 3aadax U yIpaKHEHUAX: yu4eOHOE
nmocodue s yUpexAeHUl cpemHero mpodeccuoHanbHOro o0pasoBaHus- M.:
N3narenbckuii eHTp «Akaaemus» , 2014.- 224 c.

s cmyoenmos
- T'a6puensn O.C. Xumusa s npodeccuil U CrneruaibHOCTEH TEeXHUYECKOTO
npoduns: yueobnuk / O.C. I'abpuensu, U.I'. OctpoymoB. — 6-¢ u3md., crep. — M.:
N3 narensckuit ueHTp «Akanemus», 2013. — 256 c.

Tabpuensn O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumus s
npodeccuii ¥ CHenuatbHOCTEH €CTECTBEHHOHAYYHOTO MPOiIs: YICOHUK ISt CTY/I.
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014.

Tabpuensn O. C., Ocmpoymos HU. I Xumus misi npodeccuii U creruanbHOCTeH
COIMAIBHO-DPKOHOMHYECKOTO M TyYMaHUTApHOTO Tpoduiel: ydeOHUK I CTYI.
yapexaeHuit cpen. npod. obpazoanus. — M., 2014.



Epoxun IO. M., Kosanesa M. b. Xumusa nansa mnpodeccuii u crneuuaibHOCTel
TEXHUYECKOTO U €CTECTBEHHOHAy4YHOro  mpoduiiei:  y4yeOHUK Il CTY/.
yupexJIeHu cpen. mpod. obpazoBanus. — M., 2014.

Epoxun [O. M. Xumusi: 3amauyu U yopakHeHHs: yuyeO. mocobue s CTyI.
yapexJIeHu cpen. mpod. odpazoanus. — M., 2014.

8.2. UnTepHeT-pecypchl
- I'abpuensu O.C. Xumusa s npodeccuid U CHeUaIbHOCTEH TEXHUYECKOTO
npodwrst: yaebnuk / O.C. I'abpuensu, N.I'. OctpoymoB. — 6-¢ m3xd., crep. — M.:
N3patensckuil neHTp «Axkanemusi», 2013. — 256 c.
http://docplayer.ru/41334012-Himiya-0-s-gabrielyan-i-g-ostroumov-dlya-
professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-
obrazovanie.html

T'abpuensn O. C.,Ocmpoymos U. I'., Cnaorxos C. A.,/lopogpeesa H. M. Ilpaktuxym:
yue0. mocobue i CTyA. yupexaeHuil cpen. mpod. obpazoanusi. — M., 2014.
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-
redakciey-o0-s-gabrielyana.html

Epoxun 10. M., Kosanesa H. b. Xumuss nns mnpodeccuii M crenuaibHOCTEH
TEXHUYECKOTO W €CTECTBEHHOHAy4HOro  mpoduied: y4eOHMK Uil CTY/I.
YUpexKICHUN Cpel. npod. oOpazoBanus. — M., 2014
https://drive.google.com/file/d/0BztrnwGUsJBRakdwbW5xVmIzQ3M/view

Epoxun 0. M. Xumusi: 3amaud W yOpakHEHUs: y4yeO. mocobue sl CTyA.
yupexaeHuil cpen. npod. odpazoanus. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsIBRNKNURXVBSVpiZ0k/view

www.alhimikov.net (O6pa3zoBaTeabHbIN CAWT JUIS IKOJLHUKOB).

http://www.chem.msu.su/rus/elibrary/ (3nekrpoHHast OuOIUOTEKA IO XUMHUH )

http://chemistry-chemists.com/ (3neKTpOHHBIH KypHaT « XUMHUKU H XHUMUSD» )

http://www.hemi.nsu.ru/ (OcHoBbl xumun. IHTEpHET-y4eOHUK)

http://hemi.wallst.ru/ (OGpa3oBaTeNbHbINA CAWT IS IIKOJIBHUKOB M CTYICHTOB)

http://www.consultant.ru/document/cons_doc LAW 140174/ ( ®enepanbHbIi 3aKOH
o1 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy )

http://base.garant.ru/70188902/ ( Ilpuka3 MunoopHayku Poccun ot 17.05.2012 Ne
413 «O06 ytBepxkaeHUH (heepalibHOrO rOCyIapCTBEHHOT0 00Pa30BaTEIHLHOTO
CTaHAapTa CpeaHero (ITOTHOT0) 00IIero 00pa3oBaHus )



http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://drive.google.com/file/d/0BztrnwGUsJBRakdwbW5xVmIzQ3M/view
https://drive.google.com/file/d/0BztrnwGUsJBRNkNuRXVBSVpiZ0k/view
http://www.alhimikov.net/
http://www.chem.msu.su/rus/elibrary/
http://chemistry-chemists.com/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://base.garant.ru/70188902/

http://base.garant.ru/70866626/ ( ITpuka3 Munoo6paayku Poccuu ot 29.12.2014 No
1645 «O BHecenuu uzmeHenut B [Ipukas MunuctepcTBa 00pa3oBaHusi U HAyKU
Poccuiickoii @eaepannu ot 17.05.2012 Ne 413 “O06 yTBepxkaeHUH (eaepaabHOTO
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CpeHero (II0JHOT0) O0IIero
oOpazoBaHUs» )

http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=7165654370086860731838
42202&cacheid=0E5B4858F2689B739322AF896D207084&mode=splus&base=LA
W&n=178285&rnd=0.47311589198167914#06465699224871486 (ITucbmo
JlemapTamMeHTa rocyJapcTBEHHOM MOJUTUKU B cpepe MOArOTOBKU paboynx KajpoB U
JI1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «PexoMeHnnanuu mo
OpraHu3alluy MOTYYEHUsI CPETHETO 00IIero o0pa3oBaHus B Mpeeiax OCBOCHUS
00pa3oBaTEIbHBIX MPOrpamMM CpeaHero npodeccuoHaIbHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOI'0 00ILIET0 00pa30BaHusl C y4eTOM TpeOoBaHUM (heepabHbIX
roCyJapCTBEHHBIX 00pa30BaTEILHBIX CTAHAAPTOB U MOJIYIaeMOU MPOPECCUHU WITH
CIEUAIBHOCTH CPEIHETO MTPOPECCUOHATIEHOTO 00pa30BaHUS» )



http://base.garant.ru/70866626/

[IponymepoBaHoO, MPOIIHYPOBAHO
1 CKPEIUICHO MEeYaThl0 20
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