Henaprament obpasosauus u Hayku Kocrpomckoit obaacty
ObaacTHoe rocyaapcTBeHHOE DIOKETHOE NPOPECCHOHANLHOE 00PA30BATE/IBHOE
yupesenne «ByHCKHI TEXHUKYM Keae3H010pOKHOrO Tpancnopra Koctpomekois
obnactTu»

YTBEPXJIEHO

npukazom aupexropa OI'bIOY
«bTKT Kocrpomekoit obaactun
Ne 3970t «25» asrycra 2020 roaa

PABOYAS [TPOI'PAMMA YYEBHOW JIMCLIMILUTMHBI
OVJL11 «Xumus»
MOArOTOBKH CICUMANHCTOB CPEAHEIO 3BEHA 10 CHCHHANBHOCTH:

23.02.01. «Opranu3auus nepeso3ok 1 ynpagieHue Ha TpaHcnopTe»

Onobpeno na
[1e1arorHueckoM cosere
[Iporokon Ne 6

ot «18» mions 2020 r.

byii
2020




('omaconaug

-~ Pymanuesa E.B.

Pacemorpeno na saceaanun TIK
oDUICOOPEIOBATEALHBLIX AHCUMILINN
[Ipotokoa Ne 11

ot «10» wrons 2020 r.

JNOBOH KOMHCCHH
Cwmuprosa M. B.

Cocrasureas (agrop):

PaGovax NPOrpaMMa paspaGorana )
coorpercrann ¢ rpebosanmamu @TOC cpeanero
obIero  o0paloBAHMA.,  NPCALABIACMBIX K
CIPYKTYPC,  COACPKANMIO M PCIVALTATAM
ocsocHMs  yueOnoi  amcummannst  OYJLII
«XHMHA» B B COOTBECTCTBHM ¢ PekoMenaaunamu
10 OPIAaHHIAUMH HOAYMCHHA CpeaHero obuero
o0pa3oBanNs it npeaesax OCBOCHHA
OO0 paOBATCALHBIN HpOrpaMM CPeAHero
NPOPECCHONATLHOIO  0OpazoBanna  Ha  Oaze
OCHOBHOIG  00wiero oOpasoBaHMA ¢ YUCTOM
rpeboBanuil  PeacpanuibIX  FOCYAAPCTBCHHBIX
OOpa3OBATCABHBIX CTAHAAPTOR M NOAYUAESMOI
CHCHHATBHOCTH 23.02.01. «Opranusanns
ACPCBO3OK W VIPABICHHE HA TPAHCIOPTCH
cpeaero  npoeccHonansnoro  obpazosanis
(npuka3 Ne 376 or 22.04.2014 r Munucreperso
obpazosanus i Hayxu PoccHu) ¥ B cootsercTsmm ¢
METOAHYCCRIMH  PEKOMCHIAUMAMH 110 BRIONCHINO
OCHOB (PUHAHCOBOM FPAMOTHOCTH B OOPAZOBATECALHIE
NPOrpasa CpeANeiO NpodeCcCHOHATBHOTO
obpazosanua Ha Oae obuero obpaloBaHns (NHCLMO
Jlenapramesra rocyAapeyREHHOR NMOANTHRN B cepe
NPOPLCCHOHANBHOND OOPATOBAHNA W ONCPEARIOUICH
BOATOTORKH  KaApoE MuHKCTEPCTEa  npoCsemeHns
Poceuitckoit Meacpaumnn or 02.07.2019 ¢ Ne 03-670)
o pabounsm  yueOHBIM  TUIAHOM  TEXHHKYMA,
yreepaaeHnsy_nprxasom Ne 397 or 25.08.2020r

npenogasareis Xumun OI'bHOY «bBTXKT
Kocxpou/cx,ai’i obnacTi»
o Ky3pmuna O.C.

—




Conepxkanue

1 . TTOSICHUTEITBHAS BATTHCKA. . . .t e tvtenteteeteeneeaeeneenee e eeeeeeaeeneeneaneeneennenns 4
2.006mmas xapakrepuctuka yueonoi nucuumiabl OY [ 11 «Xumusp ............... 3)
3.MecTo yueOHOW AUCHHUILTUHBI B YIEOHOM TITAHE. .. veueeneeeeeneeneeaneeneenninens 6
4. Pe3ynbTaThl OCBOCHUS YUCOHOM JUCIIATIIIAHBL. ... uvseeenrteeereeeneeeennneennseninns 7
5.CopaeprkaHue U CTPYKTYpa YUCOHON JUCITUATIITAHBL. . ...uvveeenreeeeneeeaneeennneennns 9
6. TeMaTHueCKuid TIaH YICOHOW TUCTIATITIHBL . ....'uteeneeenneseniieneeenneenneennnenn 23
7.XapakTeprucTHKa OCHOBHBIX BHJIOB yU€OHOM NEATEIHHOCTH CTYJEHTOB. ......... 25

8.YuebHo-MeToM4YeCcKOe U MaTepraIbHO-TEXHUYECKOE 00eCIIeueHUe
nporpammbl yaueOHOU AUCTUTUIMHBL OY 1. 11«XUMUD» ..o, 28

9. OCHOBHBIE UCTOUHUKH F JTATCPATY P+ +. v v enreeenrenneenneanneenneeanneanneanneeanans 29



1.1losicHUTEILHASA 3aIIUCKA

O6meoOpazoBaTeIbHas y4yeOHass JUCHUIUIMHA OV].11 «Xumus»
npeaHazHaueHa s u3ydeHuss xumud B OI'BIIOY «byiickuil TeXHHKyM
KEJIE3HOOPOKHOTO TpaHcropta KocTtpoMmckoit obnactu» (nmanee TEXHUKYM),
peanu3yronieM 00pa3oBaTelIbHYI0 MPOrpaMMy CpeAHero ooOiero oOpa3oBaHUs B
npenenax OCBOEHHUS OCHOBHOM MpodecCHoHaTbHONW 00pa3oBaTeNbHON MpOrpaMMbl
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oOBaHHS TPH MOATOTOBKE
CIIEUAIIUCTOB CPEJIHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmiero
00pa3oBaHusl, MPEIBIBISIEMBIX K CTPYKTYPE, COJEPKAHUIO U PE3ybTaTaM OCBOCHMS
yueoHo aucuurmiuabl OY /(.11 «Xumusi», B cCOOoTBETCTBUM ¢ PexoMeHnanusiMu 1o
OpraHu3allud TOJYYEHHS] CPEAHEro o0Iiero oOpa3oBaHUsS B MPEeiaX OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpeAHero mpodeccruoHanbHOTO 00pa3oBaHus Ha Oasze
OCHOBHOTO  OOmIero oOpa3oBaHusi ¢ ydeToM TpeOoBaHuil  (eaepaibHbIX
roCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M IMOJTY4aeMOM CIENUaTbHOCTH
CpEeIHEro npoeccuoHaIbHOTO oOpa3oBaHuUs (muceMo JlenapTaMeHTa
rocyJapCTBEHHOM TMONUTHUKKH B cdepe mnoaroroBku padounmx kaapo u JIIO
MunucrepcTBa 06pazoBanus U Hayku Poccun ot 17.03.2015 Ne06-259).

Conepxxanue mporpammbl OYV]J[.11 «Xumusi» HampaBlIeHO Ha JTOCTHXKCHHE
CIEIYIOUIMNX LeJIei:

1. (dbopMHpoBaHrEe y 00y4arOIMXCsl YMEHUSI OLEHUBATh 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS JIJISl KAKJOT0 YEIIOBEKa;
2. dbopmupoBaHUe y OOy4YaIOMIMXCS LIEJIOCTHOTO MPEICTABICHUS O

MHUPE U POJIU XUMHUH B CO3JJaHUU COBPEMEHHOMN €CTeCTBEHHOHAYYHON KapTUHBI
MHpa; YMEHHS  OOBACHATH OOBEKTHI M  MPOLECChl  OKPYKAIOIIEH
JNEUCTBUTEIBHOCTUA: TPUPOAHOM, COLMUAIBHOM, KYJBTYPHOU, TEXHUYECKOU
Cpelibl, UCTIONB3YS ISl 9TOT0 XMMUYECKUE 3HAHMUS,;

3. pa3BUTHE Yy 00YyYaIOMUXCSl YMEHUI pa3nnyaTh (PaKThl U OIEHKH,
CpPaBHUBATh OIIEHOYHBIC BHIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSAMH OILICHOK H
CBSI3b KPUTEPHUEB C OMPEIEICHHOM CUCTEMOW IEHHOCTEH, (GOpMyIHpOBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

4, npruoOpeTeHHE 00y4YarOIMMHUCS OTbITA pazHo00Opa3HoU
NESATEIHbHOCTH, TIO3HAHUS M CAaMOIIO3HAHMS; KITFOYCBBIX HABBIKOB, HMMECIOITUX
YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3UYHBIX BHUJOB JIESITEIHHOCTH (HABHIKOB
peuieHuss mpoOaeM, TPUHATUS PEIICHWH, TOWCKa, aHaiu3a U 00paboTKu
uHpopMaIliM, KOMMYHUKATHBHBIX  HAaBBIKOB, HAaBBIKOB  H3MEPCHHM,
COTpyJIHHUYECTBa, O€30MacHOro oOOpalieHuss BEIIECTBAMH B IOBCEIHEBHOMU
KHU3HH).

B pabouyro mporpamMmy BKIIOYEHO COJEpKAHWE, HaAMpaBJICHHOE Ha
dbopMHUpOBaHUE y CTYACHTOB KOMIETCHIIMN, HEOOXOAMMBIX I KaueCTBEHHOTO
ocBoenusi OIIOIT CIIO na 6a3e OCHOBHOro 00IIEro 0Opa3oBaHMs C IMOJYYEHHUEM
cpenHero oOmiero o0pa3zoBaHus; MPOrPaMMbl MOJATOTOBKU CIIELUATHCTOB CPEIHErO
3BeHa (IITICC3).



2.00mas xapakrepuctuka yueoHoii qucuumiudabl OY /1,11 «Xumusi»

XuMHSI — 3TO HayKa O BEIECTBAX, UX COCTaBe M CTPOCHUM, CBOMCTBaX H
NPEeBpAILICHUSX, 3HAYCHUH XUMUYECKUX BEIIECTB, MaT€pUAJIOB M IIPOILECCOB B
IPAKTUYECKOM JEeSITEIbHOCTH YeJIOBEKa.

Conepxanue obmeoOpazoBaTenbHON yueOHOM nuctuiuinabl OY 1. 11« Xumus»
HAIpaBJICHO HA YCBOCHHE OOYYAIOIIMMHUCA OCHOBHBIX MOHSTUM, 3aKOHOB U TEOPUH
XUMUH; OBJIQJICHUE YMEHUSAMH HaONIOAaTh XUMHUYECKUC SIBJICHHUS, IPOBOJUTH
XUMUYECKUN IKCTIEPUMEHT, MPOU3BOANThH PAcUeThl HA OCHOBE XUMHUUYECKHX (hopMy
BEILIECTB U YPABHEHUHM XUMHUYECKUX PEAKIIU.

B mporiecce u3ydennsi XUMUU Y 00yJarONUXCsl Pa3BUBAIOTCS TO3HABATEILHBIC
WHTEPEChl W WHTEJUICKTyaJIbHBIE CITOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIHHOM
MPUOOPETECHUN 3HAHWM 1O XMUMHH B COOTBETCTBHUU C BO3HUKAIOIIMMU KU3HCHHBIMU
npoOjemMaMu, BOCIUTHIBAETCA OepekKHOE OTHONICHHS K MPUPOJE, TMOHWMAHUE
3I0pOBOr0 00pa3a >KU3HHU, HEOOXOJUMOCTH MPEAYIPEKICHUS SBJICHUN, HAHOCSIIINX
BpeJl 370pOBbI0 M OKpyxkartomieid cpeiae. OHM OCBaMBalOT MPUEMBI T'PAMOTHOTO,
0€30MacHOr0 UCTOJIb30BaHUS XUMUYECKUX BEIIECTB U MAaTEPUAIOB, TPUMEHSIEMBIX B
OBITY, CEJIIbCKOM XO3SIUCTBE M Ha NpPou3BojCTBe. POpPMUPOBAHUE KOMIIETCHIIMU
(b1MHaHCOBOM TPAMOTHOCTH.

[Ipu CcTpyKTypUpOBaHUU COJEpKaHHUS  00IIe00pa3oBaTeIbHON  yueOHOM
TUCITUIUIMHBL TSI TEXHWKyMa, YYUThIBATach OOBEKTHBHAS  PEabHOCTh —
HEOOJBIION 00bEM YacoB, OTMYIICHHBIX HAa HW3YYCHHE XUMHU W CTPEMIICHUC
MaKCUMaJIbHO COOTBETCTBOBATh HJCIM pa3BuBaromero ooOydeHus. [loatomy
TEOPETHUECKHE  BOMPOCHI  MAaKCHMAJIbHO CMEIICHBI K  Hadaldy  W3YYCHHS
TUCITUIUIMHBL, ¢ TeM,  9YTOOBI TMOCHEAyIomuid  (aKTHUYECKHH MaTepual
paccMaTpuBajICsS Ha OCHOBE N3YUYEHHBIX TCOPHUH.

Peanuzanus neqyKTUBHOTO TOAXOMAa K HW3YYEHUIO XUMHUHU CIHOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalfii MBIIUICHUS, KaK aHaju3 U CHUHTE3,
0000IIeHe W KOHKpEeTH3allis, CpaBHCHHE W aHaJOTHs, CHCTeMaTH3alus M
KJIacCU(UKAITHS.

M3yuenne mucrummabl OY]I.11 «XuMmMus» B TEXHUKyME, HMEET  CBOM
OCOOEHHOCTH B 3aBHUCUMOCTH OT Mpoduiisi mpodeccHoHanbHOTO 00pa3oBaHus. ITO
BBIPAXKAETCS B COJCPKAHWUU OOYYEHUS, KOJMYECTBE YacOB, BBIICISEMbIX Ha
M3Y4YCHUE OTACIBHBIX TEM IMPOTPAMMBI, TIIyOMHE WX OCBOCHHUS OOYYAIOIIMMUCS B
oObeMe W  XapakTepe  NPAKTUYCCKUX  3aHATHN, BHUAAX BHEAYIUTOPHOU
CaMOCTOSTENIbHON pabOThI CTYIEHTOB.

I[Ipu  ocBoennm cneumanbHocTn 23.02.01. «Opranuzanus NEpeBO30OK U
VOpaBJICHHE Ha TPaAHCIOPTE» TEXHUYECKOro mnpodmis  mpodecCHOHATBHOTO
oOpa3oBaHMsl XUMHSI H3ydaeTcss Oojee yriyOneHo Kak mnpoduiabHas ydeOHas
JTUCITUTUTHHA.

Crnennduka wW3ydeHUss XUMHUU TpU OBIaJeHUH crenuaibHocThio 23.02.01.
«Opranu3zanus MepeBo30K 1 yNpaBlieHHE Ha TPAHCTIOPTE» OTpPakKeHa B KaXKIION TeMe
pasznena «ConepkaHue y4yeOHOW AMCHUIUIMHBD)Y B pyOpuke «lIpodunbhbie u
po(eCCUOHATIEHO 3HAYNMBIE DJIEMEHTHI COJICPIKAHMSI.



OTOT KOMIIOHEHT pean3yeTcsl MpU HWHANBUAYATHLHOM CaMOCTOSTEIHHOU
paboTte oOy4varomuxcs (HamucaHu pedeparoB, MOATOTOBKE COOOIICHUM, 3allUTe
IPOEKTOB), B Tpolecce y4yeOHOU NEeSTENHHOCTH noj PYKOBOJICTBOM
npenojaBaresisi  (BBIMOJHEHUHM XHUMHYECKOTO JKCIIEPUMEHTa —  JTAOOpPAaTOPHBIX
OMBITOB W  NPAKTUYECKUX  pabOT, pEUIEHUU MPAKTUKO-OPUEHTHUPOBAHHBIX
pacyeTHbIX 3a7a4 U T. 1.).

B mpouecce wu3yuyeHuss XUMHHM TEOPETUYECKHE CBEJICHUS JOTMOJHSIIOTCS
JEMOHCTPAIUSAMH, JTA0OPATOPHBIMU OMBITAMA W TMPAKTUYECKUMH  3aHATHSIMH.
3HAUYUTEITFHOE MECTO OTBOJUTCA XUMHUYECKOMY OJKcrepuMeHTy. OH OTKphIBaeT
BO3MOYKHOCThH (DOPMHUPOBATH y 00YUAIOIMINUXCSl CIHEIUATbHBIC MPEAMETHBIC YMEHUS:
paboTaTh C BEIIECTBAMH, BBITIOJHITH MPOCTHIC XMUMHYECCKHUE OIBITHI, YYHUThH
0e30MacHOMY W JKOJOTMYECKH TIPAMOTHOMY OOpallleHHI0 C BELIECTBAMH,
MaTepHuasaMH | IMpoIieccaMu B OBITY M Ha MIPOU3BO/ICTBE.

JUist  opraHu3anud BHEAYJIUTOPHOW CAMOCTOSITEILHOM pabOThl CTYICHTOB,
OBJIQJICBAIOIINX CHEIHAIbHOCTBIO 23.02.01. «Opranuzamus TIEPEeBO30K U
yIOpaBJICHUE Ha TPAHCHOPTE», MpPEACTaBIeH TMepedeHb pedepartoB (JAOKIAIOB),
WHJIUBUTyJIbHBIX TIPOEKTOB.

B nponecce uzyuenus nucuurmuabl OY /.11 «Xumus» BaxHO (OpMUPOBATH
MH()OPMAIIMOHHYIO KOMIIETEHTHOCTh oOyuarmuxca. [loaToMy mnpu opraHuzamuu
CaMOCTOSTENIbHON paboThl HEOOXOJUMO aKIIEHTUPOBATh BHUMAaHUE OOYUYarOIINXCS
Ha TIOWCKe HWHGOpPMAIMK B CpeACTBAX MaccMmenwa, VHTepHeTe, ydeOHOW W
CHEIUAIBLHOW JIUTEpaType C. COOTBETCTBYIONUM O(OPMIICHHEM U MIPEICTABICHUEM
pe3yNbTaTOB.

N3yuenne obmeoOpa3zoBarenbHo yueOHOM mucuumuinabl OV 1. 11«Xumus»
3aBepllaeTcsd MoABeAeHuEM HTOroB B (opme auddepeHIupoBaHHOTO 3ayeTa B
paMKax MPOMEKYTOYHOM aTTeCTaluu CTyIAeHTOB B mporecce ocBoeHus OIIOII
CIIO ¢ monyuenuem cpeanero obmero oopazopanus (IITICC3.)

3.MecTo yueOHO TUCHUNIMHBI B y4€0HOM IJIaHe

VYuebnas aucrummmaa OV .11 «Xumus» sSBIIeTCS Y4ECOHBIM MPEIMETOM IIO
BBIOOpY M3 00s3aTeNIbHON TpenMeTHON obOmactu «EctectBeHHbie Haykn»y DI'OC
cpemHero o01ero oopa3oBaHUS.

B rtexnukyme yuebnas aguciumuinHa OY/[.11 «Xumus»  u3yudaerca B
oOmeoOpazoBarensHoM nukie yuyeOHoro OIIOII CIIO Ha 06a3e OCHOBHOIO
obmiero oOpaszoBaHusl C MOJy4eHHUEM cpenHero oomiero oopazoanus (IITICC3).

B yueonbix mianax [MIICC3 mecto yueOnoi auctummmnasl OY .11 «Xumus» —
B COCTaBe 00111e00pa30BaTeNbHBIX YUEOHBIX AUCIMIUIMH MO BBIOOPY, HOPMUPYEMBIX
13 00s13aTeNIbHBIX NMpeaMeTHBIX oOjacter @I'OC cpeanero oOiiero o6pa3zoBaHuS,
st cnenuanbHoctd 23.02.01. «Opranuzanusi NEepeBO30K M YINPaBICHUE Ha
TPAHCIIOPTE» TEXHUYECKOTO MPOoQ ISt MpodheCcCHOHATHHOTO 00Pa30BaHUS.



4.Pe3y1bTaThl 0CBOCHHMS Y4eOHOM N CHUIIHHBI

OcBoeHue COJIEpKaHUS y4eOHOM mucoumnael OV .11 «Xummusy,
oOecrieuynBaeT JAOCTHXKEHHUE CTYyICHTAMHU CIEAYIOIINX Pe3yabTATOB:

JIUYHOCMHBIX:

- YyBCTBO TOPJOCTH U YBAKEHUS K HUCTOPUU U JOCTHUKEHHUSM OTEUECTBEHHOMU
XUMUYECKON HayKH; XUMUYECKU TpPaMOTHOE IMOBeJeHUE B MNpodhecCHOHATbHON
NESTENIPHOCTY U B OBITY TpH OOpallleHMH ¢ XUMUYECKMMU BEIleCTBAMH,
MaTepHualaMy U MpoIeCccCaMu;

- TOTOBHOCTh K NPOAOJDKEHHIO 0Opa30BaHUS M TOBBIIMICHUS KBaTU(UKALUU
B HM30paHHON MpodeccroHaNbHON NeATeIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIIETCHIIUN B 3TOM;

- YMEHHE HCIOJIb30BaTh JOCTH)KEHHS COBPEMEHHOW XHWMHUYECKOW HAyKU U
XUMUYECKUX TEXHOJOTUWA JJIi TMOBBILIEHUS COOCTBEHHOTO HHTEIIEKTYaJIbHOIO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaIbHOM eITeTbHOCTH;

MemanpeomMemHsix :

- WCIOJIb30BAHHME PA3JIUYHBIX BHUJOB T03HABATEIbHOM JAEATEIBHOCTH U
OCHOBHBIX MHTEJUICKTYaJIbHBIX oOlepaluil (MOCTaHOBKHU 3ajauu, (opMyJIUpOBaHUS
TUIO0TE3, aHAJIM3a U CUHTE3a, CPABHEHMsI, 00OOIIEHUS, CUCTEMAaTH3allu1, BbISIBIICHUS
MPUYUHHO-CJICJICTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, (HOPMYIHUPOBAHHUS BBHIBOJIOB)
IUIsl PEIICHUs] MOCTABJICHHOW 3aJayd, NMPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(HaOmrolIeHUs, HAYYHOIO OJKCIEPUMEHTA) [JIsl M3Yy4YEHUs pPa3Iu4HbIX CTOPOH
XUMUYECKUX OOBEKTOB M TMPOLECCOB, C KOTOPHIMH BO3HUKAaET HEOOXOAUMOCTb
CTaJIKUBAThCS B MpodecCuOHaIbHOU cdepe;

- HWCIOJIb30BaHWE PA3IUYHBIX HCTOYHMKOB I TOJYYEHHS XHUMHUYECKOU
nH(popManuy, YMEHHE OLEHUTh €€ JIOCTOBEPHOCTb JUIsl JTOCTHXKEHHS XOPOLIUX
pe3yabTaToB B mpodeccruoHanbHol chepe;

npeomemHulx:

- cpOPMHUPOBAHHOCTh MPEACTABIEHUNH O MECTe XHMHHU B COBPEMEHHOM
HAay4YHOW KapTHHE MHpA; MMOHMMAHHUE POJIM XUMUU B (HOPMHUPOBAHMM KpPYrozopa
1 (GYHKIHUOHATHHOM IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUs MPAKTUUECKHUX 3a/1ay;

- BJIAJICHHE OCHOBOIIOJATalolMMH XWMHYECKUMH TOHSTUSIMH, TEOPHUSIMU,
3aKOHAMU M 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJIb30BAHME  XMMHYECKOU
TEPMUHOJIOTUEN Y CUMBOJIUKOM;

- BJIQJICHME€ OCHOBHBIMHU METOJAaMU HAy4YHOTO TO3HAHUS, HCIOIb3YEMBIMHU B
XUMUU: HAOJIOICHUEM, ONUCAaHUEM, H3MEpPEHUEM, OSKCIEPUMEHTOM; YMEHHUE
00pabaTbIBaTh, OOBACHATH PE3YyJIbTaThl MPOBEJECHHBIX OIBITOB U J€laTh BBIBOJbL;
TOTOBHOCTh M CIIOCOOHOCTh TPHUMEHSTh METOJbl IO3HAHMSI TPU PELICHUU
MPaKTUYECKUX 3a]1ay;

- c(opMUPOBaHHOCTb  yMEHHUS  J1aBaTh  KOJIMYECTBEHHbIE  OLUEHKH U
MIPOU3BOUTH PACUETHI 110 XUMHUECKUM (HOpMYyJIaM U YpaBHCHUSM;

- BJQJICHHE TpaBWJIaMH TEXHUKH O€30MacHOCTH TPU  HCIOIH30BAHUU
XUMUYECKUX BEILIECTB;

- c(hOpMHUPOBAHHOCTH COOCTBEHHOW MO3MUIIUU IO OTHOIICHHIO K XWMHUYECKOU
uH(pOpMaInK, MOTy4aeMON U3 Pa3HbIX HCTOYHUKOB;



- chOpMHpPOBAHHOCThL  CHCTEMBl 3HAHUA 00 OOMMX  XUMHYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUAX;

- c(OpMHUPOBAHHOCTL YMEHHMM HCCIEAOBATH CBOWCTBA HEOPTaHUYECKUX U
OpraHUYEeCKUX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKHX
peaKkuii, TPOrHO3UPOBATh BOBMOKHOCTh UX OCYIIIECTBIICHNUS;

- BJAQJCHUE YMEHMSIMHU BBIIBUTaTh TMIIOTE3bl Ha OCHOBE 3HAHUM O COCTaBeE,
CTPOCHMM BEIIECTBA M OCHOBHBIX XHMHYECKHMX 3aKOHAX, MPOBEPATh HX
AKCIIEPUMEHTAIBHO, (OPMYIUPYS LETh UCCIEAOBAHNUS;

- BJAQJCHHE METOJaMH CaMOCTOATEJIBHOTO IUIAHUPOBAaHUS W TMPOBEICHUS
XUMHUYECKUX OSKCIEPUMEHTOB C COONIOJICHHEM TpaBHJ Oe30macHOil paboTh
C BEIIECTBaMU M J1a0OpaTOpHBIM 00OpyAOBaHUEM; CPOPMHUPOBAHHOCTH YMEHUH
ONMCaHMs, AHAJIN3a U OLEHKH IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

- c(pOpMHUPOBAHHOCTh YMEHUM MPOTHO3UPOBATh, AaHATU3UPOBATH U OLIEHUBATH C
MO3UIUI 3KOJOTUYECKON O€30MaCHOCTH MOCIEICTBUS OBITOBOW U MTPOU3BOICTBEHHOM
JEsITeIbHOCTH YEJIOBEKa, CBA3AHHOM C MepepadOTKOMN BEIIECTB.

CryneHT, OCBOMBIIMN O0pa30BaTeIbHYIO NpOrpaMmy, JOJDKEH 00J1agaTh
CJIEIYIOIMMHU KOMIIETCHIIMSIMU:

OKI1. IloHumaTh CyIIHOCTh M COLMAJIbHYIO 3HAYMMOCTh CBOEW Oynyiiei
npodeccu, MPOSBISITH K HEW YCTOMUYNBBIA UHTEPEC.

OK2. Opranu3oBbIBaThb COOCTBEHHYIO J€ATEIbHOCTh, BbIOUpATh THUIIOBbHIE
METO/ABl M CHOCOOBI BBINOJHEHHUS MNPOPECCUOHANBHBIX 337a4, OLEHUBATh HUX
3 PEKTUBHOCTH U KA4E€CTBO.

OK3. IlpynuMares pemieHuss B CTaHIAPTHBIX M HECTAHAAPTHBIX CHUTYyalHSIX M
HECTH 33 HUX OTBETCTBEHHOCTb.

OK4. OcyiiecTBiATh MOUCK M MCMOJIB30BAHNE MHPOPMALIUHU, HEOOXOAUMOM ISt
3((PEKTUBHOTO BBINOJHEHUS NPOPECCHOHANBHBIX 3aJlad, MNPOPECCUOHAIBHOIO U
JUYHOCTHOTO Pa3BUTHSI.

OKS5. MHcnonws3zoBath WHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUH B
poeCCUOHATILHOM ESITEIIbHOCTH.

OK6. PaboTath B KOJUIEKTUBE U KOMaH/E, 3PGEeKTUBHO 00IIATHCS ¢ KOJUIETaMU,
PYKOBOZCTBOM, IOTPEOUTEISIMHU.

OK7. bparp Ha cebs OTBETCTBEHHOCTh 3a pabOTy UJEHOB KOMAaHJIbI
(MOIUYMHEHHBIX ), pe3yJIbTAT BHIOJIHEHUS 3a1aHUM.

OKS8. CamocToaTeNnbHO ONpeneaTh 3a1a4d TPoPECcCHOHATBLHOTO U TUYHOCTHOTO
pa3BUTHS, 3aHUMATHCS CamMOOOpPAa30BAaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBILICHUE
KBaJTU(UKAIIUN.

OK9. OpuentupoBarbCd B YCIOBHSIX YacTOM CMEHBI TEXHOJOTHH B
poheCCUOHATIBHON JIEITEIIbHOCTH.

OK 11. Hcnonb3oBaTh 3HaHUS MO (PUHAHCOBOM TI'PAMOTHOCTH, IUIAHUPOBATH
MPEANPUHUMATEIECKYIO JEATENHHOCTh B TPOoQecCHOHABHOM cdhepe B deaepanbHbIX
roCy/IapCTBEHHBIX 00pa30BaTeNIbHBIX CTaHIAPTaX CPEAHEro MpoecCHOHAIBLHOTO
obpazoBanus (nanee — ®I'OC CIIO).



5.Coepskanue U CTPYKTYpa yUeOHOH TUCIANIMHBI
5.1.Conep:kanue yueOHOM QU CIUILIMHBI
BBenenue

Hayunble MeTonbl TMO3HaHWS BEHIECTB U XUMHUYECKUX sBJICHHU. Poib
AKCIIEPUMEHTa M TEOPUU B XUMHHU. MOJENMpOBaHHE XUMHUYECKHUX IPOIIECCOB.
3HaueHUE XUMUHU NPU 0CBOCHUH criennanbHOCTH 23.02.01. «Opranuzanus nepeBo3ok
W yOpaBJICHWE HA TPAHCIOPTE» TEXHUYECKoro mpodmis mpodheccHoHaIbLHOTO
oOpa3oBaHUs.

O01as u HeopraHu4yeckas XuMms
OcHOBHbIE IOHATHUS U 3aKOHbI XUMHU

OcHoBHbIE NOHATHSA XUMHM. BemecrBo. Atom. Monekyna. XuMHUYECKUU
aneMeHT. Amorponus. IIpocTeie W cloXkHbBIE BemecTBa. KayeCTBEHHBIM U
KOJIMYECTBEHHBIM COCTaB BEIIECTB.  XHUMHUYECKHME 3HaKU U (QOPMYIIBL.
OTHOcCHUTENbHBIE aTOMHAsi M MOJIEKYJIsIpHast Macchl. Koanm4ecTBO BellecTBa.

OcHoBHBbI¢ 3aKOHbI XUMHH. C(CTexHOMeTpHs. 3aKOH COXPAaHEHHUS MacChl
BEIIIECTB. 3aKOH IMOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJIIPHOW CTPYKTYpPBI. 3aKOH
ABOrajipo ¥ CIIEJICTBUS U3 HETO.

PacuerHble 3a7auM Ha HAXO0XJIEHUE OTHOCHUTEIBHOM MOJIEKYJISIPHOW MaccChl,
ONpEICJICHHNE MAaCCOBOM JOJIM XUMHUECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Hemoncmpayuu

Mopenu aToMOB XUMHUYECKHUX PJIEMEHTOB.

Mogenu MOJIEKYJT TPOCTBIX M CIOXHBIX BEIIECTB (IIAPOCTEPKHEBBIE U
Crroapta—Dbpurieta).

Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexoTopele BemecTBa KOIUYECTBOM | MOJIb.

Mopens MOJISIPHOTO 00BEeMa ra3oB.

Amnorponust pocdopa, KUCI0poaa, 0JI0Ba.

Ilpogpunvnvie u npogheccuonanvno 3Hauyumvlie 3INEMEHMbL COOEPHCAHUA.
AmnorponHbie MoauduUKau yriepoja (ammas, rpadur), Kuciopoga (KHCIOPO,
030H), oyioBa (cepoe u Oenoe o0J0BO). [loHATHE O XHMHUYECKOW TEXHOJIOTHH,
OMOTEXHOJIOTUHA U HAHOTEXHOJIOTHH.

[Hepuoanuyeckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKUX
yemeHTOB /I.M.MeHaeeeBa 1 CTpOeHHE aTOMA

[Tepnoanueckuii 3axkon JI.M.MengeneeBa. Otkpsituie . M. MenaeneeBbim
[lepuonuueckoro 3akoHa. Ilepumoaunueckuit 3akoH B ¢opmymupoke J[. .
Menpeneena.

Ilepuonuueckass Tabnauia XUMHYECKHUX  JJIEMEHTOB —  rpaduueckoe
OTOOpaX€HHWe TEePUOANYECKOro 3akoHa. CTpPyKTypa TMEpUOAUYECKON TaOJIMIIBI:
MepPHOIbI (MaJibie ¥ OOJBINNE), TPYMILI (TJIaBHAS U TOO0YHAs).

Crpoenne aroma u Ilepuoauveckmii 3akon /I. U. MenpaeneeBa. AToMm —
CloXHas vactuia. Aapo (IpOTOHBI W HEUTPOHBI) U DIEKTPOHHAS 000J0YKA.
N3otonel.  CTpoeHWE HNEKTPOHHBIX  O0OJIOYEK AaTOMOB  JJIEMEHTOB  MAaJIbIX
neproioB. OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX O0OJIOYEK aTOMOB JJIEMEHTOB
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OonpIIX TIEpUoA0B (TIEpex0aHbIX eMeHToB). [lonatue o0 opOuTanmsx. s-, p- u d-
opOuTanu. DIEKTPOHHBbIE KOH(PUTypallK aTOMOB XHWMHUYECKHX AJIEMEHTOB.

CoBpemennas  dopmynupoBka  [lepmoanueckoro  3akoHa.  3HAYEHHE
[Tepuoguueckoro 3akoHa U llepmoanueckoi CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /l.
N. MenpeneeBa Mg pa3BUTHS HAYKU U TIOHUMAHUS XUMUYECKOW KAPTUHBI MUPA.

Jlemoncmpayuu

Pazmuunbie ¢gopmbl Ileproguyeckoil cucTeMbl XUMUYECKUX 3JeMEHTOB /Jl.
N. Menneneesa.

Jlnnamudeckue TabmuIpl 11 MoaenupoBanus [leproanaeckoi CHCTEMBI.

DJeKTpU3alus TeA U UX B3aUMOJICUCTBUE.

JlabopamopHnulit onvim
MopenupoBanue noctpoeHus [lepuogudyeckoi TaOIUIBI XUMUYECKUX SJIEMEHTOB.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
PagnoaxktuBHOCTh. lCHoOnb30BaHME pagMOAKTUBHBIX HM30TONOB B TEXHUYECKUX
ueysix. PEHTreHOBCKOE M3IIyYeHHME U €ro  HCHOJIb30BAaHUE B TEXHUKE U
MEIULIMHE. MopgenupoBanue  Kak METOJ IPOTHO3UPOBAHUSA CUTyallMd Ha
IIPOU3BO/JICTBE.

Crtpoenue BemecrBa

HNonnass xumMuueckass cBsi3b. KaTuoHbl, ux oOpa3oBaHHE€ U3 aTOMOB B
pe3yibTaTe mpolecca OKHCICHHS. AHUOHBI, HMX o0O0pa3oBaHME W3 aTOMOB B
pe3ysibTaTe MpoIecca BOCCTAHOBJICHHMS. IOHHAs CBA3b KaK CBS3b MEXKAY KATUOHAMHU
Y aHUOHAMHM 3a CYET DJIEKTpOoCcTaTH4ecKoro mnputTsbkenus. Kiaccudukamuss MOHOB:
0  COCTaBy, 3HAKy  3apsja, HAIMYUIO THAPATHOW o0o0n0uku. HoHHBIE
KpUCTAIIMYECKrEe pemeTku. CBOMCTBAa BEUIECTB C MOHHBIM THUIIOM KPUCTALITMYECKOU
PEILIETKH.

KoBanentHass xummyeckasi cBs3b. MexaHn3m o00pa3oBaHMsI KOBaJEHTHOM
cBs3u  (OOMEHHBIE M JIOHOPHO-AKIENTOPHBINA).  DIEKTPOOTPULIATEITHLHOCTD.
KoBasieHTHBIE TIONSIpHAst U HENOJIsIpHAsE CBSA3UM. KpaTHOCTH KOBAJIEHTHOW CBS3U.
MonekynsipHble ¥ aTOMHBIE KpUCTAIMYECKHE pemeTku. CBONCTBa BEMIECTB C
MOJICKYJISIPHBIMA U @aTOMHBIMU KPUCTAJUIMYECKUMHU PELIETKAMMU.

Merajuinyeckasi CcBsi3b. MeTaiuinueckas KpUCTAJUIMYECKas pelieTka |
METaJUIMYECKasl XUMUYECKas CBsA3b. PU3NUECKHUE CBOMCTBA METAJIIOB.

ArperaTHble COCTOSIHMS BelIeCTB U BOJAOPOAHAS CBA3b. TBepoe, )KUAKOE U
razoo0paszHoe cocTosiHus BemiecTB. llepexon BemiecTBa M3 OJHOTO arperaTHoro
COCTOSIHMS B ipyroe. BomopoaHas CBA3b.

Yucrbie BemecrBa U cMecu. [lonarue o cmecu BeuiectB. ['OMOreHHbIE U
reTeporennble cmecu. CoctaB cmeceil: oObeMHass U MaccoBasl JOJIM KOMIIOHEHTOB
CMECH, MAacCOBas 10JIs1 PUMECEH.

Jucnepcubie cucreMbl. [lonsTue o aucnepcHoit cucrteme. JlucnepcHas ¢aza u
nucniepcronHas cpefa. Kmaccudukamms nucnepcHbix  cucteM.  [lonstue o
KOJUIOUJIHBIX CUCTEMAX.

Jemoncmpayuu

Mopenp KpUCTAIIIMYECKON PEIIETKHU XJIOPUAA HATPUS.
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OOpasupl MHHEpPAJIOB C HOHHOW KPUCTAIUIMUECKOM PpEHIeTKOW: KaJbluTa,
rajauTa.

Mopenu KpUCTaUIMYECKHX PEIIETOK «CyXOro Jbaa» (WM Homa), anmasa,
rpaduTa (MU KBapia).

[TpuGops! HA KUIKUX KPUCTAIIIAX.

OOpa3upl  pa3iAMYHBIX  JAMCHEPCHBIX  CUCTEM:  OMYJIbCHUH, CYCIEH3HIA,
a’p030JIEH, TEeJICU U 30JIEH.

Koarynsaups.

Cunepesuc.

Oddext Tunmpans.

Jlabopamopnuie onvimuol

[IpuroroBieHue CycrneH3uu KapOoHaTa KaJbLiHsl B BOJIE.

O3HaKOMJIEHHE CO CBOMCTBAMH JTUCIIEPCHBIX CUCTEM.

IIpopuiabubie U NPOPEeCcCHOHATIBLHO 3HAYMMBbIC 3JJIEMEHTHI COACPKAHMSL.
[TonsipHOCTH CBSI3M M MOJSPHOCTH MOJEKyJbl. Konnencanus. Tekydectb. Bo3roHka.
Kpucrammmzanus. CyonuManus u necyonuManusi. AHOMaIUu (PU3NYECKUX CBOWCTB
BOJbI. JKuakue Kpuctaiibl. MUHEpAIIBI U TOPHBIE MOPOJIBI KaK MPUPOIAHBIE CMECH.
OMyJIbCUU W CYCNEH3WHU. 301 (B TOM 4YHCie a’po3oiid) u renu. Koarymsius.
Cunepesuc.

Boaa. PacTBOpbI. DJIeKTPOIUTHYECKAS JUCCOMALIHS

Boxa. PacrBopsbl. PacrBopenmne. Boma kak pactBoputens. PacTBopuMOCTb
BellecTB. HacellieHHble, HEHACHIIIEHHBIE, IEPECHIIICHHBIE PACTBOPBL. 3aBUCHMOCTD
PacTBOPUMOCTU Ta30B, JKUJKOCTEH W TBEPABIX BEIIECTB OT PA3IMYHBIX (PAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

JJICKTPOJIUTHYCCKAA JIUCCOUUANUA. OJEKTPOIUTBI U HEDIEKTPOUTHI.
DIIEKTPOJIUTHYECKAsT AUCCOIMalrsd. MeXaHu3Mbl JIEKTPOJIUTUYECKON TUCCOLMALINN
JUISL BEIIECTB C PA3IUYHBIMM THUIAMH XUMHUYECKON CBsI3U. ['mMapatupoBaHHBIE U
HETUIpaTUPOBaHHbIE MOHBI. CTENEHb ANEKTPOIUTHIECKON quccourann. CHIIbHbIE U
cimabbie  A7eKTpoJUThl. (OCHOBHBIE TIOJOKEHUS TEOPUU  DIEKTPOIUTHYECKOU
nucconuanuu. KucimoTel, OCHOBaHUS U COJIM KaK 3JIEKTPOJIUTHI.

Jlemoncmpayuu

PacTtBoprMOCTBh BEIECTB B BOJIE.

Cobupanune ra3oB METOJIOM BBITECHEHUS BO/IBI.

PactBOpeHue B BOJIe CEPHOM KUCIOTHI U COJIE aMMOHHUS.

OO6pa3iibl KpUCTAUIOTUAPATOB.

N3roroBneHne rurncoBou MOBS3KH.

HcnbiTanne pacTBOPOB AJEKTPOJIUTOB W HEIJNEKTPOJMTOB HA  IPEIMET
JTUCCOLIAALIVY.

3aBUCHUMOCTh  CTEIEHH  DJIEKTPOJUTUYECKOW  JHCCOLMAUMU  YKCYCHOU
KHCIIOTBI OT pa30aBlieHUs PacTBOpA.

JIBM>KEHUE OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM II0JIE.

[IpuroroBieHue KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNonurtsl.

OO0pa3iel MUHEPATBHBIX BOJ] PA3IMYHOTO HA3HAYCHUSI.
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Ilpakmuueckoe 3anamue
Ornpenenenue pacTBopa 3aJaHHON KOHUEHTPALIHUH.

IIpopuiabHbie U NPOPECCHOHATBLHO 3HAYMMbIE 3JIEMEHTBHI COMCPKAHUS.
PactBopenue kak (Qusuko-xumudeckuid mporecc. TeruoBbie dddexTsl  mpu
pactBopenun. Kpucramworuaparsl. PemieHune 3amad  Ha  MacCoBYKO — JOJIIO
pacTBOpeHHOro BemiecTa. [I[puMeHeHne BOAbl B TEXHHUYECKUX LEisX. JKecTKocTh
BOJABI M CHOCOOBI €€ ycTpaHeHHUs. MuHepaabHbIE BOJIBI.

Knaccuduxkanus HeopraHudecKMX COeJUHEHUN M UX CBOMCTBA

Kucaorel u ux cBoiicTBa. KHCTOTBI Kak 3JEKTPONMUTHI, UX KiIacCU(DHUKAIMIS
[0  pa3JWYHbIM NpU3HAKaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPUHU
BJIEKTPOJIUTUYECKON  JTMCCOLMALINU. OcobeHHocTu B3aNMOJEH CTBUS
KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KUCIOT ¢ MeTaiaMu. OCHOBHBIE CIOCOOBI
MOJTYYEHUS KUCIIOTHI.

OcHoBaHus n uX cBoiicTBa. OCHOBAaHHUSA KaK dJEKTPOJIUTHI, MX KJIACCHU(UKAIIMS
[0 Pa3JIM4YHBIM IIpU3HaKaM. XUMHUUYECKHE CBOWCTBA OCHOBAaHUW B CBETE TEOPUU
AJIEKTPOJIUTHYECKON JuccolUalny. Pa3inoxkeHue HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcHoOBHBIE CTIOCOOBI TOJTYYSHHUSI OCHOBAHMIA.

Comm m ux cpoicrBa. Conn kak »nekTponuThl. COolnM cpeaHue, KUCIbIE U
OCHOBHbIE. XMMHMYECKHE CBOMCTBA COJIEM B CBETE€ TEOPUU DIIEKTPOIUTUUYECKOU
mucconuanuu. CriocoOsl moxyyeHus cose. ['uaponus comneit.

Oxcuabl M ux cpoiictBa. CosneoOpa3syrolue U HecoaeoOpa3yrolue OKCHIBI.
OcHoBHbIEC, aM(POTEPHBIC U KUCIOTHBIE OKCHUJIBl. 3aBUCUMOCTh XapaKTepa OKCUa OT
CTENEHU OKHUCIIEHUsI 00Opa3yIollero ero Meramia. XMMUYECKHEe CBOWCTBA OKCHIOB.
[Tomy4yeHnue okcHUIOB.

Hemoncmpauuu

B3auMopeiicTBre a30THOM M KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ METAJIJIaMH.

['openue docdopa u pacTBOpeHUE MPOIyKTa TOPEHHUS B BOJIE.

[Tomy4yenue u cBoiicTBa aMm(pOTEPHOTO THAPOKCHUIA.

HeoOGpaTuMeblii ruapoan3 kapouaa KaabIiusl.

OOpatuMblii THAPOJIU3 COJIEH PA3TUYHOTO THUIIA.

Jlabopamopnwie onvimuol

HcnpiTanne pacTBOPOB KUCIOT UHAUKATOPAMMU.

HcnpiTanne pacTBOPOB MIEIOYEN HHAUKATOPAMMU.

B3aumonelicTBue mienodeil ¢ COIIMU.

PaznoxeHne HepacTBOPUMBIX OCHOBAHUM.

B3anmoneiicTBruE KUCIOT ¢ METAIUIAMH, OKCUAAMU METAJIJIOB, OCHOBAHUSMHU, COJISIMU.
BzaumoperncTBue cosen ¢ MeTaiuiamMmu, IPYT C IPYTrOM.

I'maponus cosnen pa3auyHoro TUIa.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbL COOEPIHCAHUA.
[IpaBuna paszbaBieHuss CepHOM KHCIOTHL. Vcmonb3oBaHME CEpPHOM KHUCIOTHI B
MPOMBILIJICHHOCTH. EJKHe 1IeoYu, HuX HWCHOJb30BAHUE B IPOMBIILICHHOCTH.
["amenast u HeramieHast U3BeCTh, UX IPUMEHEHUE B CTPOUTENBCTBE. [ Uric u anedactp,
runicopanue. [lonarue o pH pactBopa. Kucnornas, menodnas, HEUTpaiabHas cpena
PacTBOpPOB.
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XuMHYecKHe peaKkuuu

Knaccupuxanus XHMHYECKHUX peakumii. Peakunun COCJIMHCHMUS,
pasnokeHus, 3amMmelieHus, obmeHa. Kartamutuueckue peaxkuuu. OOpaTUMbIE WU
HeoOpaTUMble peakluu. [ OMOT€HHbIE M TeTePOTreHHbIE PEeaKINKU. DK30TePMUYECKHE
U DHJIOTEPMHYECKHE peakiuu. TemmoBol A(PQPexkT XUMUYECKUX  peaKiluil.
TepmoxumMu4eckre ypaBHEHUSI.

OKHCIANTEIbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. CTeneHb  OKUCIICHHS.
Okucnautenb W BOCCTaHOBJIeHUE. BoccraHoBuTenb U OKUcieHue. Meroa
3JIEKTPOHHOTO Oastanca TU1sL COCTaBJICHHS YPAaBHECHHH OKHUCIHATEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHM.

Cxopocth xXuMHYeCKHX peakuui. [[oHATHE 0 CKOPOCTH XUMUYECKUX PEAKIIHIA.
3aBUCUMOCTh CKOPOCTH XUMHUUYECKUX PEAKIHUM OT PazIMuHbIX (PaKTOPOB: MPUPOIBI
pEarupyronmx BEIIECTB, WX KOHIEHTPAalUHMH, TEMIIEPATYPbl, MOBEPXHOCTH
COIIPMKOCHOBEHUS U UCITOJIB30BaHUS KaTaIu3aTOPOB.

Oo0paTumocTh XUMUYecKkuX peakumii. O6paTrmMbie 1 HEOOPATUMBIE PEAKITUU.
XHMMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEIIICHUS.

Jemoncmpavyuu

[Tpumepsl HEOOPATUMBIX PEAKIUU, UAYIIUX C 00pa30BaHHEM OCaJiKa, Ta3a WM
BO/JIBL.

3aBUCHUMOCTh CKOPOCTH PEAKLIUK OT MIPUPOJIbI PEATUPYIOIINX BEIIECTB.

B3aumoneiicTBre pacTBOPOB CEPHOM KHUCIOTHI C pPacTBOpaMHu THOCYIb(para
HATPHS PA3IMYHON KOHIIEHTPALUU U TEMIIEPATYPHI.

Mopaenps KUMIAIIEro CIOS.

3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIUK OT IPUCYTCTBUS KaTaIn3aTopa Ha
MPUMEPE PA3JT0KEHUS TMEPOKCHUIA BOJIOpPOAA C TMOMOIIBI AUOKCHIA MapraHia u
KaTalasbl.

Mogaenb 3ieKTpom3epa.

Mojenb 3JIeKTPOIU3HON BaHHBI ISl TIOJIYYECHUS aJIFOMUHUSL.

Mojiesib KOJIOHHBI CHHTE3a aMMHAaKa.

Jlabopamopnwie onvimuol

Peakius 3amenieHnst MeIn KeJIe30M B paCTBOPE MEAHOTO KyIIOpOCa.

Peaxriuu, naymme ¢ oOpazoBaHuEM 0OCajiKa, ra3a Wid BOJIbI.

3aBUCUMOCTh CKOPOCTH B3aUMOJEHCTBUS COJISTHOM KUCIOTHI C METAJUIaMH OT UX
MIPUPOIBI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJICMCTBUS LIMHKA C COJITHOM KHUCIIOTOM OT €€
KOHIICHTPAIIUH.

Ilpoghunvuvie u npogheccuonanvno 3Hauumvle INEMEHMBL COOCPHCAHUA.
[Tonsatue 00 ayekTposiu3e. OJEKTPOJIMU3 PaACIIaBOB. DJIEKTPOJU3 PACTBOPOB.
DIIEKTPOJIUTAYECKOE TIOJydYeHue  amomMuuus.  [IpakTuyeckoe  mpuMEHEHUE
anekTponusa. [ anmpBaHorutactuka. [ampBanocTerus. PadunHupoBaHHMe I1BETHBIX
METaJIOB.

Karanu3z. TomoreHHbie W reTeporeHHble KaTtanu3atopbl. [IpoMoTOpEL.
Karamutnueckue supl. UTHTHOUTOPEI.

[Ipon3BOICTBO aMMUaKa: ChIpbE, anmnaparypa, Hay4Hble IPUHIAIIBL.
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MeTajibl 1 HeMeTaJLIbI

Metamiabl. OCOOEHHOCTH CTPOCHHMSI aTOMOB W KpUCTaIOB. PDuznueckue
cBoiicTBa MetauioB. Kraccudukanmuss MeTauioB MO Pa3IMYHBIM  IPU3HAKAM.
XHUMUYECKHE CBOMCTBAa METAJJIOB. OIJIEKTPOXUMHUYECKUN PpsIi  HANPSKECHUN
METaIIOB. MeTamnoTepmus.

O6mume crnocoObl monydyeHus MeTauioB. [loHsTHE O  MeETaUTypruu.
[TupomMerammyprus, THAPOMETALTYPrus U 3yeKTpomeTauryprus. CrijiaBsl YEPHBIE U
LIBETHBIE.

Hemeramibl. OcoOeHHOCTH CTpoeHHsT aToMOB. Hemertamnsl — mpocThie
BEIIIECTBA. 3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT MX IOJIOXKEHHUSI B MEPUOJANYECKOM
cucreme. OKHCIHUTENbHBIE M  BOCCTAHOBHUTEJIBHBIE CBOWCTBA HEMETANIOB B
3aBUCUMOCTH OT HX IMOJIOXKEHHUS B PAAY SJIECKTPOOTPUIATEIBHOCTH.

Hemoncmpayuu

Kosnekmus Metanios.

B3auMozeiicTBue MeTaisioB ¢ HemeTauiaMu (okene3a, IMHKAa U aIOMHHHS C
CEpoM, ATIOMUHUSA C HOJIOM, CYpbMBI C XJIOPOM, TOPEHHE KeJie3a B XJI0pE).

['openue meTannos.

AJIOMUHOTEPMHUS.

Komnekmuss wemeraimoB. ['openne HemeTtamuioB (cepbl, docdopa, yris).
BriTecHeHre MeHee aKTUBHBIX TaJOTEHOB U3 PACTBOPOB MX COJie 0oyiee aKTHUBHBIMU
raJjoreHaMH.

Mojenb OPOMBIINUIEHHOM YCTAaHOBKHM ISl MPOM3BOACTBA CEPHOM KHUCIIOTHI.
Mopens neun s o0kura wu3BecTHsKA. KoOIEKIMU NPOAYKIUN CHIMKATHOU
MPOMBIIUIEHHOCTH (cTekna, papdopa, pasHca, HeMeHTa pa3IMYHbIX MAPOK U Ap.).
Jlabopamopnuie onvimol
3akaJika ¥ OTIYCK CTaJu.

O3HaKOMJIEHHE CO CTPYKTYpaMH CEporo u O6eoro 4yryHa.
Ilpakmuueckue 3anamus
Pemenune sxcniepuMeHTaNbHbIX 33/1a4.

IpopuiabHbie U NpPoGecCHOHAIBLHO 3HAYUMBbIE 3JIEMEHTBbI COACPKAHUSA.
Koppo3ust MeTannoB: XUMUYECKass U 3JIEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH
KOppO3UHM OT YCJIOBUH  OKpyxarwmied cpenbl. Kraccudukamus  koppo3uu
METaJUIOB 0 pa3WYHBIM TMpu3Hakam. CrocoObl 3alUThl METAJIOB OT KOPPO3HH.
[TpousBoacTBo uyryHa u ctanu. [losydeHue HeMeTaIOB (PpaKIIMOHHON TTEPErOHKOMN
KUIKOTO BO3/yXa M DJJEKTPOJIM30M pacTBOPOB WM PACIUIABOB JJIEKTPOJIMUTOB.
CuiMkaTHast IpOMBIIIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTBHI.

Oprannyeckasi Xumusi
OcCHOBHBIE OHSATHS OPraHUYECKO XUMUM U TEOPUSA CTPOCHUSA
OPraHuYeCcKNX COeTUHEHU I

IIpeamer opranuvyeckoil xuMum. I[Ipupoanesie, HCKYCCTBEHHBIE U
CUHTETHYECKHE OpraHuyeckue BeniecTtBa. CpaBHEHHWE OpPraHUYECKUX BEIIECTB C
HEOPraHUYECKUMHU.

BaneHtHOCT. XMMHUYECKOE CTPOEHHE KAK MOPSAOK COECAUHEHHS aTOMOB B
MOJIEKYJIbI 10 BaJIEHTHOCTH.
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Teopusi crpoennst opranuyeckux coequHenunii A.M.bytiepoBa. OcHOBHbIE
MOJIOKEHUSI TEOPUU XUMHUUYECKOTO cTpoeHus. M3omepus U u3oMepbl. XUMHYECKHE
(GhOopMyJIIbl U MOZEIIM MOJIEKYJI B OPTraHUYECKOW XUMUHU.

Kiaaccupukanust opranmyeckux BemecTB. Kiaccudukanus BemiecTB 1o
CTPOCHHUIO YIJIEPOJHOTO CKeNleTa M HAMYMIO (DYHKIIMOHAJIBHBIX Tpyni. ['omosoru u
romoJiorusi. Hauana Homenknarypel [UPAC.

Knaccupukanus peakuuit B OpraHu4YecKou XUMHH. Peaxun
npucoeuHeHusl (TUAPUPOBAHMS,  TAJIOTEHUPOBAHMS,  THUAPOrajlOreHUPOBAHMS,
ruapataiuu). Peakuuu oTHICTUICHUS (I€TUIPUPOBAHUS, JETUAPOraloreHUpOBaHMUS,
neruapatanun). Peakuuu 3amemienus. Peakuum nzoMepuzanmm.

Hemoncmpayuu

Mopenu MOJIEKYJI TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTNHEHUM.

KauecTBeHHOE O0OHapy:XeHUE yriaepoia, BOJOpPOJa U XJOpa B MOJIEKYJax
OPraHUYECKUX COCAUHECHUMU.

JlabopamopHhulit onvim
N3rorosiieHre MoesIed MOJIEKYJl OpPraHUYECKUX BEILECTB.

Ilpogpunvnvie u npogheccuonanvno 3Hayumvle 3INEMEHMbL COOEPHCAHUA.
[lonsitue o cyOctpate u peareHre. Peakiuu OKHCIEHUS U BOCCTAHOBIICHUS
OPraHUYECKUX BEILIECTB. CpaBHeHue KJ1accuuKanuu COCIMHEHUN 51
KJaccu(puKanuMyu peakiuidi B HEOPraHMYECKON M OpraHUYeCKOU XUMUHU.

YrieBoaopoabl 4 MX NPUPOJAHBIE HCTOYHUKH

AJIKaHBI: TOMOJIOTHYECKMM pAN, H30MEpHUs M HOMEHKJIATypa AajaKaHOB.
XUMUYECKHE CBONCTBA aJIKAHOB (METaHa, 3TaHa): TOPEHUE, 3aMeIlICHUE, Pa3I0KEHUE,
neruapupoBanue. I I[pyumeHeHne ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHbI. OJTWIEH, ero NOJIyYeHHE (meruapupoBaHUEM ATaHa,
JEnoIuMepu3auen nonudtuieHa). ['omonormyeckuii psn, U30MeEpHs,
HOMEHKJIaTypa AJIKEHOB. XVWMHUYECKHE CBOMCTBA ATUJICHA! rOpEHHueE,

KaueCTBeHHbIE  peakuuu  (oOeciBeurBaHME  OpOMHON  BOABI W pacTBOpa
MepMaHraHata Kajuus), Tuapatanus, nojuMmepusauus. [IpumeHeHne ->TuieHa Ha
OCHOBE CBOWCTB.

JAvenbl 1 kKayuykHu. [IoHATHE O AMEHAX KaK YrieBOJAOpPOJax ¢ ABYMs JABOWHBIMU
cBsa3amu. ComlpspkeHHBIE JHEHBI. XUMHYECKHWe CBoWcTBa OyraaweHa-1,3
U30MIpeHa: obeclBeuMBaHWE OpOMHONW BOABI W TMOJUMEpHU3AIMs B KAyUyKH.
HarypanbHblil ¥ cHHTETHYECKHE KayyyKH. Pe3uHa.

AJaxkuHbI. AnetwieH. XHUMHWYECKUE CBOMCTBA areTuJIcHa: TOPEHHUE,
oOecliBeunBaHUE OPOMHON BOJbI, MPUCOECIUHEHHUI XJIOPOBOAOPOAA U TUApPATALIUS.
IIpumeHeHue aneTuneHa Ha OCHOBE CBOMCTB. MexkinaccoBas U30MeEpUs C
aJKaJIiCHAMMU.

Apenbl. benszon. Xumuueckue CcBOMCTBa O€H301a: TOpEHHE, PEaKIHUU
3aMeleHuss  (rajJjoreHupoBaHue, HUTpoBaHue). [IpumeHeHue OeH30jla HA OCHOBE
CBONCTB.

IIpupoaHbie HMCTOYHMKH  yrJjeBoAopoaoB. lIpupoaneii ra3: cocras,
IIPUMEHEHUE B KAa4eCTBE TOIUIMBA.

Hedts. Coctas u nepepabotka Hedtu. [leperonka nedpru. HegrenpomykTsi.
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Jemoncmpayuu

['openne meTaHa, ITUIIEHA, AallETUIIEHA.

OtHolleHHEe MeTaHa, »JTWJeHa, aleTuieHa W OeH3ojla K pacTBOpam
nepMaHraHara Kaiaus 1 OpOMHOM BOJIE.

[Tonyuyenne HSTuieHa peakUUed Jeruaparanuy  STaHoNa, aleTUIeHA —
TUAPOJIM30M KapOuJia KaJlblusl.

PaznoxxeHue kaydyka IMpU HArpeBaHUM, HUCHBITAHUE MPOAYKTOB Pa3JIOKEHHUS
Ha HEINpEIEIbHOCTb.

Konnekmus oOpasmoB Hedtn m HedrempomyktoB. Komtekmus «KameHHBIHM
YTOJdb W MPOAYKIHS KOKCOXUMUYECKOTO POU3BOJICTBAY.

Jlabopamopnuie onvimuol
O3HakOMIIEHHE C KOJUIEKIMENH 00pa3lioB HEPTHU U MPOAYKTOB €€ NepepadOTKU.
O3HaKOMIIEHHE C KOJUIEKIMEN KaydyKOB M 00pa3laMy U3/1EJIUN U3 PE3HHBI.

Ilpogpunvnvie u npogheccuonanvno 3Hayumvle INEMEHMbL COOEPHCAHUA.
[IpaBuno B. B. MapkoBuukoBa. Kiaccudukanus u Ha3HaAYeHHE KaydyKOB.
Knaccudukanusa v HazHaueHue pe3uH. Bynkanuzamus kayqyka.

[lonyueHne aneTuiaeHa NHUPOJIM30M METaHa M KapOWJHBIM  CIIOCOOOM.
Peakuuss  monumepu3aly  BUHWIXJIOpUAA.  [IOMMBUHMIXJIOpUI U €rO
npuMeHeHue. Tpumepusanus aueTuieHa B O€H3011.

[lonsstTue 00 oskcrpakuuu. BoccTaHoBieHHME HUTPOOEH30Ja B aHWIIMH.
I'omonornueckuit psg apeHos. Tomyon. HutpoBanue tonyosna. TpoTui.

OcHOBHBIEC HaMpPABJICHUS MPOMBIIIUICHHOW NepepadOTKU MPUPOHOTO ra3a.

[TonyTHblil He(DTAHOM Ta3, ero nepepadoTKa.

[Ipouieccsl MPOMBINIIEHHOW TIEepepabOTKM HEPTH: KPEKUHT, pPUDOPMUHT.
OxTaHOBOE YMCIIO OEH3WHOB U METAHOBOE YUCJIO JU3EJIbHOIO TOIIMBA.

Koxkcoxumuueckoe nmpou3BOACTBO U €r0 MPOAYKIHS.

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

Cnuptsl. [lonyuenue 3TaHona OpoXKeHUEM TJIIOKO3bI U THIpaTalueil STHIIEHA.
['unpokcunpHas rpymnna kak ¢yHKUUOHanbHas. [loHsiTHE O TpeneNbHbIX
OJHOATOMHBIX CIIUPTaX. XMMHUYECKHME CBOMCTBA JTaHOJIA: B3aUMOJCHCTBUE C
HaTpUeM, OOpa30BaHHME NPOCTHIX U CIOXKHBIX 3(UPOB, OKHUCIECHUE B aJbACTHUI.
IIpuMeHeHne »3TaHOJIa HAa OCHOBE CBOWCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS IS
OpraHu3Ma 4Y€JIOBEKa U NPEeaypeKICHNUE.

['muuepuH  Kak TpencTaBUTENIb MHOTOATOMHBIX cnupToB. KadecTBeHHas
peakiysi Ha MHOTOaTOMHbIe ciupThl. [I[puMeHenue riaumepuHa.

®enon. Ousnveckne M XuMuUyeckue cBoiicTBa (eHona. BzaumHoe BhusiHue
aTOMOB B MoJeKyine (¢eHona: B3aUMOJEHCTBUE C THUIPOKCUAOM HATpUsi U
a3oTHOM kucnoroil. [[pumMenenne peHona Ha OCHOBE CBOWCTB.

Aapaernabl. [lonsitue 00  anmpaerupax.  AJnbpJAerujaHas — Ipymnmna — Kak
bynkunoHansHas. Dopmanbaerua 51 ero CBOMCTBA: OKUCJICHUE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIUMH CIIHPT.
[lonmy4yeHue anpIAErujioB OKHMCIEHHEM COOTBETCTBYIOIIMX CHUPTOB. lIpuMeHeHue
dbopManbaeruia Ha OCHOBE €r0 CBOWCTB.
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KapGonoBbie kuciaothl. [lonstue o kapOoHOBBIX Kuciorax. KapOokcumbHas
rpynna kak (GyHKIUOHAIbHAs. ['OMOJIOTMUECKU psll MpeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT. [loydeHne kKapOOHOBBIX KHUCIOT OKHMCIEHHUEM allbJIETHIOB.
XVMMHUUYECKHE CBOMCTBA YKCYCHOM KHCIOTBI: OOIlME CBOMCTBA C MHUHEPAIbHBIMU
KUCIIOTaMU U peakuus >tepuduxanuu. [Ipumenenrne ykCcycHOM KHCIOTBI HA OCHOBE
CBOKCTB. BbIcIINE KUPHBIE KUCIOTHI

Ha [IpUMepe MaJTbMUTHHOBOM U CTEAPUHOBOM.

Caoxuble 3¢upsl u xkupbl. [lomydeHue CclOXHBIX 3(UPOB peaxiuei
srepudukanmn. Cinoxubsie 3Qupb B IpUpoje, uX 3HadeHue. [[puMeHeHne CIoKHbBIX
7(UPOB HA OCHOBE CBOMCTB.

XKupsl kak cnoxsbsie d¢upsl. Kinaccuduxamus xupoB. XUMHUYECKHE CBOICTBa
KUPOB: TUAPOIU3 U TUIPUPOBAHUE KUJKUX KUPOB. [[puMeHeHue KupoB Ha OCHOBE
CBOWCTB. MbLIa.

YraeBoabl. VYrieBojabl, HUX KiIacCHU(pUKaMSI: MOHOcaxapuibl (TJIIOKO3a,
bpykTOo3a), TMcaxapuibl (caxaposa) U rnojrcaxapuabl (Kpaxmal v 1eJUIII03a).

I'moko3a —  BEIIECTBO C JABOMCTBEHHOW (yHKIMEH —  allbIeTUIOCIIHPT.
XWMUYECKHE CBOWCTBA TIJIFOKO3bl: OKHCIEHHME B  TJIFOKOHOBYIO  KHCIOTY,
BOCCTaHOBJICHHE B COPOUT, cUpTOBOE OposkeHue. [IpuMeHeHue riitoKo3bl Ha OCHOBE
CBONCTB.

3HaueHuEe YIJIEBOJOB B KMBOW MpPUPOJEC W XKU3HH uyenoBeka. [loHsTtue o
peaKUMAX MOJMKOHJICHCAUMM W THUAPOJM3a Ha MPUMEPE B3aWUMONPEBPAILICHUM:
TJIFOKO3a <>TI0JIMCaxapu.

Hemoncmpauuu

OkwuciieHue cnupTra B ajubJIeTHI.

KauecTBeHHBIEC peakIuu Ha MHOTOAQTOMHBIE CIIUPTHI.

PacTBOpuMoOCTh (heHOTa B BOJIE MPU OOBIYHOM TEMIIEpaType U HarpeBaHUM.

KauectBennsie peakiuu Ha HEHOM.

Peaxiust cepeOpsiHOTO 3epKalia ajabJAeTUI0B U TIIOKO3BI.

OkucrieHue anbIeruoB U TIIOKO3bl B KUCJIOTY C MOMOIIBIO THAPOKCUA MEIH
(IT). KauecTBennas peakuus Ha kpaxmai. Komnekius 23pupHbIX Macer.
Jlabopamopnwie onvimuol
PacTBOopenue rimneprHa B Bojie M B3auMoielicTBue ¢ Tuapokcuaom meau (11).
CBoiicTBa YKCYCHOM KHUCIIOTHI, OOIIIHE CO CBOWCTBAMHU MUHEPAIbHBIX KUCIIOT.
Jloka3aTenbCTBO HEMPEACIBHOIO XapaKTepa KHUJIKOTO KUpPA.

KauectBeHHast peakuus Ha Kpaxmad.

Ilpogpunvuvie u npogheccuonanvno 3Hauumvle INEMEHMbBL COOEPIHCAHUA.
MeTunoBbli COUPT M €ro HCMHOJIb30BAaHWE B KAUYE€CTBE XUMHUUYECKOTO CHIPBA.
TokcHMYHOCTh METaHOJAa M TpaBWIa TEXHUKH O€30MacHOCTH TNpu padoTe C HUM.
OTUJIEHIJIMKOJIb W €ro MNpUMEHEHHE. TOKCHMYHOCTh STWICHIVIMKOJS W IpaBuia
TEXHHUKHU OC30ITaCHOCTH IPU PadOTE C HUM.

[Tonyyenue ¢eHona U3 MPOAYKTOB KOKCOXMMHUYECKOTO TPOM3BOJICTBA U U3
OeHsora.
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[Tomukonaencanust Gopmanpaeruaa ¢ GpeHosoM B (GpeH0I0DOPMATACTUIHYIO
cmony. Aueranpaerusl. lloHstue o keroHax Ha mnpumepe aneroHa. lIpumeHeHwne
alleTOHAa B TEXHUKE U MPOMBIIIJIEHHOCTH.

MHuoroo6pa3ue kapOOHOBBIX KHCIIOT (IIaBEJIEBOM KHUCIOTHI KaK JABYXOCHOBHOM,
AKpUJIOBOM KHMCJIOTHI KaK HelpeeIbHON, OEH30MHON KUCIOTHI KaK apOMaTHYeCKOM ).

[InenkooOpasyromue wmacia. 3aMeHa JKHUPOB B TEXHUKE HEMUIIEBBIM
ceipbeM. CHHTETHYECKHE MOIOIIUE CPEACTBA.

MomnouHokucinoe  OpokeHHe — TIIOKO3bl.  KHCIOMOJOYHBIE — MPOIYKTHI.
CuniocoBanue kopMoB. HutpoBanue 1emuioio3sl. [Tupokcunus.

A3oTcoaep:xaiuye oprannyeckue coefuHenus. [loammepst

AMmunsbl. [lonstue 06 amuHax. AnudaTHuecKre aMHHbBI, UX KilacCUuPUKAISI U
HOMEHKJAaTypa. AHWIMH Kak OpraHudeckoe ocHoBaHue. [lomydenue aHwimHa w3
HUTPOOEH3071a.

[IpuMeHeHre aHMIIMHA HAa OCHOBE CBOMCTB.

AMHUHOKHCJIOTBI. AMHUHOKHUCIOTHI Kak ampoTepHble TU(YHKIIMOHAIBHBIC
OpraHUYeCKUE COCAMHEHUS. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aHUMOJEHCTBHE
C LIeJI0YaMH, KUCJIOTaMH U JPYT C APYroM (peakius nojukonaeHcauun).llentuanas
CBSA3b U TIOJIUIICIITU/IBI.

IIpuMeHeHrne aMIHOKHCIIOT HA OCHOBE CBOMCTB.

Beakn. IlepBuunas, BTOpuYHasi, TPETUYHASI CTPYKTYpPhl OEIKOB. XHUMHUUYECKHE
CBOMCTBa O€IKOB: TOpEHWE, JAeHaTypalus, THIpPOJIU3, LIBETHBIE PEAKIIHH.
buonornyeckne QpyHKIIMN OETKOB.

Ionumepsl. benku 1 nonucaxapuabl Kak OMOMOIUMEPHI.

Ilnacrmacesl.  Ilomyyenne monuMepoB  peakuuend MOJMMEpPU3ALUA U
MMOJMKOHJCHCAIIMU.  TepMOIUIaCTUYHBIE W TEPMOPEAKTUBHBIE  IJIACTMACCHI.
IIpencraBurenu mactmace.

Bosokna, wux kinaccupukanmsa. Ilomydenue  BosiokoH.  OTAenbHBIE
IIPEACTABUTENIN XUMHUYECKUX BOJOKOH.

Jlemoncmpayuu

B3aumopeiictBue aMMHuaka M aHUJIMHA C COJITHOM KUCIOTOM.

Peakuus anuiamHa ¢ GpOMHOM BOJIOMN.

JlokazarenbCcTBO HAMMUUS (PYHKITMOHAIBHBIX TPYIIN B PACTBOPAX aMUHOKUCIIOT.

PacTBopenue u ocaxieHue 0eIKoB.

[IBeTHBIEC peakuuu OENKOB.

I'openue nruybero nepa u MWEepCTIHON HUTH.

Jlabopamopnuvie onvimaol

PactBOpeHue 6e1KoB B BOJIE.

OO6HapyxeHue 0eJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jlenatypanus pactBopa Oejlka KypHHOro silja CIUPTOM, pacTBOpamMH coJieh
TSDKEJIBIX METAJIJIOB U MIPU HArPEBaHUMU.

Ilpakmuueckue 3anamus

Pacno3naBaHue miactMacc U BOJIOKOH.

Pemenue 3ama4 Ha BbIBOJ (DOPMYJT OpraHUYECKHUX BEIIECTB.
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Ilpogunvuvie u npogpeccuonanvno 3nauumvie 3INeMeHmMbl COOEPHCAHUA.
AMUHOKANpoHOBas KUCIOTa. KampoH kak MpencTaBUTENh MOJTHMAMUTHBIX BOJIOKOH.
Hcnonp3oBaHue TuApoiH3a OCIKOB B MPOMBINIICHHOCTH. [loMMBHHUIXIOPU,
nouTeTpadTOpITHIICH  (TedhJIOH). denonodopmanbieruIHbIe MJIACTMACCHI.
Hemmymona. IIpomMbIliUIeHHOE MPOU3BOJCTBO XUMUYECKHUX BOJIOKOH.

20



5.2. Temsl pedpepaToB (IOKJIAI0B), HHAUBHIYAJIbHBIX MPOEKTOB.

1. buorexHoOTHS U TeHHasi MHXKeHepus: — TexHojorun X XI Beka.

HaHoTexHonorus kak TMPUOPUTETHOE HAIpaBiICHUE pPAa3BUTUA HAYKH H

npou3BojacTBa B Poccuiickon Penepanuu.

CoBpeMeHHbIE METO/IbI 00e33apasKUBaHUS BOJIbI.

AJIOTpOIHS METAJIJIOB.

Kuznp n gesrenabHocTs . 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 U3ITydYEeHHE U €r0 UCII0Ib30BaHUE B TEXHUKE U MEJIULIMHE.

11.11na3Ma — 4eTBEpPTOE COCTOSIHUE BEIIECTRA.

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

13.0xpana  okpyxaromei  cpeapl ~ OT  XUMHUYECKOrOo  3arps3HEHHUI.
KonudecTBeHHBIE XapaKTEPUCTUKHU 3arpsI3HEHUS OKPYKAOLIEH CpEbI.

14.TIpumeHeHre TBEPIOro U ra3oo0pa3Horo okcuaa yriaepoaa (IV).

15.3ammTa 030HOBOIO SKpaHa OT XUMUYECKOTO 3arpsI3HEHUS.

16.I'pybonucnepcHble CUCTEMBI, HUX KilacCHU(PUKAIMs U HUCIHOJb30BaHUE B
po(heCCUOHATIBHON S TENIbHOCTH.

17.KocmeTtnueckue reu.

18.IlpumMeHeHune CycreH3uid U SMYJIbCHIA B CTPOUTEIBCTRE.

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

20.PacTBOpbI BOKpYT Hac. TUIBI pacTBOPOB.

21.Bopa kak peareHT U cpeja sl XUMUYECKOTO TMpoIiecca.

22.Ku3ub u nesrenpHOCTh C. AppeHuyca.

23.Bkiiaj OTE€UECTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUM DSJIEKTPOIUTHUYECKOM
JUCCOLIMALINH.

24.Y cTpaHeHue KeCTKOCTH BOJIbI HAa IPOMBIIUICHHBIX TPEANPUATHSIX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUECKOU MPOMBIIUICHHOCTHY.

26.cnonp30BaHne MHUHEPATBHBIX KHUCIOT Ha NPEANPUATHAX Pa3TUIHOTO
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 JIEKTPOIUTOB.

35.IIpakTuueckoe IPUMEHEHNE AIIEKTPOJIM3A: papuHUpOBaHUE,
rajbBaHOIUIACTHKA, TaJIbBAHOCTETHSI.

36.UcTopust momyueHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.21eKTpOTUTHYECKOE MOTyUYeHHE U paQpUHUPOBAHIE METH.

no

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

39.Ponp MeTamsioB B UCTOpUM  4YesOBeYecKOM IuBuim3anuu. Hctopus
OTEUECTBEHHOM  dYepHOW Meramurypruu. COBpPEeMEHHOE METaJUIypruuecKkoe
IPOU3BOJICTBO.

40.McTopusi 0T€UeCTBEHHON I[BETHON MeTaJLTypruu. Poias MeTaljioB U CIJIaBOB B
HAy4YHO-TEXHUYECKOM IpOorpecce.

41.Koppo3us METAIJIOB U CIIOCOOBI 3alUTHI OT KOPPO3HUHU.

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 YYEHBIX B CTAHOBJIEHWHM U Pa3BUTUU MHUPOBOH
OpPraHUYECKON XUMUH.

49.CoBpeMeHHbBIE MIPEJICTABICHHS O TEOPUH XUMHUUECKOTO CTPOESHHUSL.

50.0xonornyeckue acreKTbl UCIOIb30BAaHUS YITIEBOAOPOIHOTO ChIPbSL.

51.OkoHOMUYECKHE  aCMeKTbl  MEXKIYHAapOJHOTO  COTpyJIHUYECTBA IO
UCIIOJIb30BAaHUIO YIJIEBOJOPOIHOTO ChIPHSL.

52.Uctopusi OTKpHITUS U pa3paOOTKH Ta30BbIX U HE(PTAHBIX MECTOPOXKJECHUN 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 TPOU3BOJICTBO U €ro pojiib B HAYYHO-TEXHHUYECKOM
mporpecce.

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

58.Hepts w® ee  TpaHCHOPTHUpOBKA KAk  OCHOBAa  B3aUMOBBITOJHOTO
MEXIYHAPOJHOTO COTPYAHUYECTBA.
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5.3. CTpykTypa y4eOHoii 11 CHUILITHHBI
5.3.1. O0beM y4eOHOI TMCUMILUIMHBI M BUAbI Y4e0HOI

200THhI

Bun yueOHo# padoThI

O0BeM yacoB

MakcumanbHas yyeOHass Harpys3ka (Bcero) 117
O0s3aTe/IbHASI Ay TUTOPHAN YUeOHAsi Harpy3Ka (Bcero) 78
B TOM YHCIIE:
JabopaToOpHbIe PAOOTHI 26
MPaKTHYECKHE pabOThI 4
KOHTPOJIbHBIE pabOTHI 1
KypcoBas paboTa (mpoekT) (eciau mpeaycCMOTPEHO) -
CamocrosiTeIbHAas padoTa cTyaeHTa (BCero) 39
B TOM YHCIIE:
CocraBieHue nmpe3eHTaluii 8
CocraBieHrne KpOCCBOP/IOB 8
CocTaBiieHre TECTOB 7
CocraBieHne CXeM-KOHCIEKTOB 8
PedeparuBnas pabora 8
ArtTtectauus no JUCUUILINHE Hughgpepenyupo-

6AHHDLU 3aY4em
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6. TemaTnueckuii mian yyeonoi aucuunianibl OY /1 11 «Xumus» aas cnenuaabHoctu 23.02.01. «Opranuszanus
NEePEeBO30K U YIIPaBJIeHHE HA TPAHCIIOPTE»

Makec. KoiuuecTBO ayTUTOPHBIX YaCOB
yueo.
CamocrosiTeqbHasi
Harpvis IIpakTuyeckue
HaHMeHOB:;I:e pasieos u Kapy paﬁOT?qcaTgueHTa Be Teoperuyeck (cemuHapckue) 1 Kypcosoe
CTyJAeHTa ero oe o0yueHHe JabopaTopHbie NMPOEeKTHPOBAHUE
3aHATHS
(uac)

BBeaenne 45 15 3 3 -

Paznen 1. O6mas n 60 20 40 22 18
HEOpraHu4vecKast XuMmusi

Tema 1.1. OcHOBHBIE OHATHUS U 3 1 2 2 -
3aKOHBI XUMHH

Tema 1.2. Ilepuoanueckuit
3aKOH W MEPUOJUYECKast CHCTEMA
XHMHYECKUX AJICMEHTOB 4,5 1,5 3 2 1
J.1.MenneneeBa u cTpocHuE
aToma

Tema 1.3. CtpoeHue BemiecTBa 7,5 25 5 3 2

Tema 1.4. Bona. PactBopsl. 75 2,5 5 4 1
DNEKTPONIMTHYECKAs TUCCOLUAIIHS

Tema 1.5. Knaccudukanus
HEOPraHUYECKUX COCAMHEHUN U UX 18 6 12 5 !
CBOMCTBa

Tema 1.6. Xummdeckue 12 4 8 4 4
peakmn

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

Pa3pnen 2. Opranuyveckast 52,5 17,5 35 23 12
XHMMUS
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Tema 2.1. OcHOBHBIE TOHATHS
OpraHUYEeCKON XUMHUH U TEOPHS
CTPOCHHUS OPTaHUYECKHUX
COCIUHECHUI

10,5

3,5

Tema 2.2. Yri1eBoAOpOABI U UX
MPUPOJIHBIE HCTOYHUKH

12

Tema 2.3. Kucnopog
cojiepKallire OpraHnuecKue
COEIUHEHHUS

15

10

Tewma 2.4. AzoTconepxariue
OpPraHUYECKUEe COCTUHEHHUS.
[Tonumeps!

15

10

Bcero nmo pucuuminne

117

39

78

48

30
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/. XapaKTepUCTHUKA OCHOBHbIX BH/I0B Y4eOHOM 1esiTeJIbHOCTH CTYICeHTOB

XapaKTepHCTI/IKa OCHOBHBIX BUI0B I1€ATCJIBbHOCTH CTYICHTOB

Coaepxanue
00y4eHnst (Ha ypoBHe y4eOHBIX JeHCTBHIl)
Baxueiimue YMeHue aaBaTh OMpeNeleHHEe U ONEpUpPOBATh CIEAYIOUUMHU XHUMHUYECKUMU
XUMHUYECCKHUE IIOHATUAMU: BCIICCTBO, XUMHYECKHUH 9JICMCHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHLIC
MOHATHS aTOMHAas M MOJIEKYJsipHash MacChl, WOH, AJJIOTPOIHUSA, HU30TOMbI, XMUMHUYECKas

CBS3b, 3JIEKTPOOTPULATENBHOCTb, BAJEHTHOCTh, CTENEHb OKUCIEHUS, MOJb,
MOJIIpHasT Macca, MOJISIpHBIM 00beM ra3000pa3HBIX BEUIECTB, BEIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPbI, JJIEKTPOJIUT U
HEAJIEKTPOJIUT, 3IEKTPOJIUTUYECKAS U CCOIanus, OKHUCJIUTEINb u
BOCCTAaHOBHUTEIIb, OKUCIIEHHE M BOCCTAHOBJICHHE, TEIUIOBOW 3(PQEKT peaxiuu,
CKOPOCTb ~ XMMHUYECKOM peaklMH, KaTajlu3, XHMHYECKOE pPaBHOBECHE,
YIIIEPOJHBIN CKeleT, YHKIIMOHAIBHASI TPYIINa, H30MEPHs, TOMOJIOTHS

OcHOBHBIE 3aKOHBI
XUMHUHU

DopMyIHpPOBAHHUE 32aKOHOB COXPAHEHHS MAcChl BEIIECTB U ITOCTOSIHCTBA COCTAaBa
BEILECTB.

VYcTaHOBKAa MPUYMHHO-CIIEICTBEHHON CBSI3U MEXKY COAEPKaHUEM

ITHX 3aKOHOB M HallMCaHHUEM XUMHUYECKHX (OPMYI U YpaBHEHUI.

YcTaHOBKAa JBOJIIOUMOHHOW CYIIIHOCTH MEHJEIEEBCKOW U COBPEMEHHOMN
dbopmynupoBok mnepuoguueckoro 3akona J[. WM. MengeneeBa. OObicHEeHHE
(bu3MYECKOT0 CMbICTIa CHUMBOJIUKH TEPUOJUYECKON TaOMUIBl XUMHYECKHX
anemenToB JI. WM. MenzaeneeBa (HOMEpPOB 3JE€MEHTa, IE€PUOJA, IPYNIbl) U
YCTAaHOBKA MPUYMHHO-CJIEICTBEHHOM CBSI3M MEXAY CTPOCHHEM aromMa u
3aKOHOMEPHOCTSIMU M3MEHEHHsI CBOMICTB 3JIEMEHTOB M O0Opa30BaHHBIX HMHU
BEILECTB B NIEpUOAAX U Ipynnax.

XapakTepHucTHKa 3JIEMEHTOB MaJIbIX U OOJIBIINX MEPUOJIOB IO UX

nosioxkenuto B [lepuognueckoit cucreme J. M. Menneneesa

OcHoOBHBIE TEOPUH
XUMHH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKUX BEHIECTB OT CTPOEHHSI aTOMOB
00pa3yroMMX UX XUMHYECKHUX IJIEMEHTOB.

XapakTepuCTHKA BAXKHEUIINX THUIIOB XUMHUYECKHUX CBSI3€M U OTHOCUTEIBLHOCTH
sToi THnonoruu. OOBICHEHHE 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa U
CTPOEHUS KPUCTATUTMYECKUX PEIIECTOK.

@opMyJIIUPOBKA  OCHOBHBIX  IIOJIOXKEHUW  TEOPUM  DIIEKTPOJIUTHUUYECKON
JIACCOLIMAIMA WU XapaKTEepPUCTUKA B CBETE 3TOM TEOPUHM CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COeAMHEHUN. DOPMYyIMPOBKAa OCHOBHBIX IOJIOKEHUI
TEOPUU XUMHUYECKOTO CTPOEHHUSI OPraHMYECKUX COCIMHEHUN M XapaKTepUCTHKA
B CBETE ATOM TEOPUU CBOKWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUN

Baxueiimmne
BellecTBa U
MaTepUaJIbl

XapakTepucTUKa COCTaBa, CTPOCHHS, CBOWCTB, TIOJYyYEHUS W TPUMEHEHUS
BaxHeimux wmerauioB (A u II A rpynm, amomuHMs, XKene3a, a B
€CTECTBEHHOHAYYHOM MPOQUIIE K HEKOTOPBIX d-2JIEMEHTOB) M MX COSIMHEHUH.
XapakTepucTuka COCTaBa, CTPOEHMs, CBOMCTB, MOJIYYEHUS M TPUMEHEHUs
BakHenmux HemeramwioB (VIII A, VIIA, VIA rpynmn, a Takxke azota u gocdopa,
yriaepoja u KpeMHUS, BOJOPO/Ia) H UX COSTMHEHUIA.

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOWCTB, TMOJIYyYEHUS U TPUMEHEHUS
BaXHEHINIUX KIACCOB YIJIEBOJOPOAOB (AJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB,
AJKWHOB, apEHOB) U MX HamOOJee 3HAYMMBIX B HAPOTHOXO3SHCTBEHHOM ILJIaHE
MpPEICTABUTENECH.

AHaNornyHasi XapakTepUCTUKA BAKHEHIITUX TTPEACTaBUTEIICH

JPYTUX KJIACCOB OPraHMYECKUX COCAMHEHHI: METaHOJa W 3TaHOJa, CIOMXKHBIX
3(HUpOB, KUPOB, MbBUI, AIbACTHUAOB ((POPMATBICTHIOB M aIleTAIbICTHAA),
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KETOHOB  (ameToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM  KHCJIOTBI, IS
€CTECTBEHHOHAYYHOTO MpOo(HIIs MpEACTaBUTENCH IPYTUX KJIacCOB KHUCIIOT),
MOHOCaxapuaoB  (TJIOKO3bI), JUcaxapujoB (caxapo3bl), IOIHCAXAPHIOB
(KkpaxMayia W IeJUTFOJIO3bI), aHWJIMHA, aMUHOKUCIIOT, OCIIKOB, NCKYCCTBEHHBIX U
CHHTETHUYECKUX BOJIOKOH, KAy4yKOB, IJIACTMACC

Ku3HeHHBIH UK
KJETKH

O3HakoMIIEHHE C KJIIETOYHOU TEOPUEH CTPOEHHS OPraHU3MOB.

VYMeHHne CcaMOCTOATENbHO HCKaTh JIOKa3aTelIbCTBA TOrO, 4YTO KJIETKa —
DIIEMEHTapHAas KHUBasg CUCTEMa M OCHOBHAS CTPYKTYpHO-()YHKIIHOHAJIbHAsS
€/IMHUIIA BCEX KHUBBIX OPraHU3MOB

XHUMHYECKU A3BIK
M CUMBOJIHKA

Hcnons3oBanue B yueOHON U MPOPECCHOHATBHON AEITETbHOCTH

XUMHUYECKUX TEPMHUHOB U CUMBOJIMKHU.

Has3BaHne wu3y4eHHBIX BEIIECTB 110 TPUBHAIBHOW WIH MEXAYHApOIHOU
HOMEHKJIATYpE M OTPa)XEHHE COCTaBa JTUX COCJUHEHUH C IOMOILBIO
xuMudecknx (opmyn. OTpakeHHE XHMHUYECKHX TPOIECCOB C IOMOIIBIO
YPaBHEHUI XMMHUYECKUX peaKkLui

XuMuueckKue
peakuuu

OOBscCHEeHHE CYIIHOCTH XMMHYECKUX IporeccoB. Kiaccudukanus XuMu4ecknx
peaKIMii 0 pa3IMYHBIM [TPU3HAKAM: YHUCITY U COCTABY MPOAYKTOB U PEArcHTOB,
TerioBomMy 3 dekTy, HanpaBieHuIo, (ha3e, HATHMYUIO KaTallu3aTopa, N3MEHEHUIO
CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIOIINX BEIIECTBA.

YcTaHOBKa MPHU3HAKOB OOLIETO W PA3IMYHOIO B THIIOJOTHH PEAKIUH s
HEOPraHWYECKOW | OpraHudeckor xumuu. Kiaccuduumkanus BEUIECTB H
NPOIIECCOB C TOYKM 3pEHUs OKHUCIeHHs-BoccTaHoBieHHs. CocraBieHue
YpPaBHEHUH peakui

C TMOMOIIBI0 METOJa JJIeKTpoHHOro OamaHca. OOBSICHCHHE 3aBHCUMOCTH
CKOPOCTH XUMHUYECKOW PEaKIUU M TOJOXKCHHS XUMHUYECKOTO PaBHOBECHUS OT
pa3IuYHbIX (PaKTOPOB

XUMHYeCKH
JKCIIEPUMEHT

BbinmonHeHe XUMHMUYECKOTO HKCHEPUMEHTa B IOJHOM COOTBETCTBUHU C
IpaBUJIaMU OE€30MACHOCTH.

HaGnronenue, pukcaus u onucaHue pe3yiabTaToB POBEACHHOTO
HKCTIEPUMEHTA

XumMu4deckas
uHpopmanus

[TpoBeneHue caMOCTOATENBHOIO IOMCKA XUMHUYECKOW HUHPOpMalLUU C
UCIIOJIb30BAaHUEM pA3UYHbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUM,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHrepHera). Mcmonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTMM [UIsi 00pabOTKM U Tepefayd XUMHUYECKOU
UHGOPMALIMK U €€ PE/ICTABICHUS B pa3IMYHbIX (hopMax.

Pacuétnl no
XUMHYECKHM
$opmyaam n
YPaBHEHUAM

YcTaHOBKA 3aBUCUMOCTH MEXAY Ka4eCTBEHHOM M KOJWYECTBEHHON CTOpPOHAMU
XUMHUYECKHX OOBEKTOB M TpoleccoB. PemieHune pacueTHBIX 3afad 10
XUMHUYECKUM (popMysiaM U ypaBHEHUSIM
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IIpodguabHoe u
npogecCHOHATBLHO
3HAYMMOe
co/iep:kaHue

OOBscHEHHE XUMUYECKUX SIBIICHUH, IPOUCXOAIUX B IPUPOJE,

OBITY U Ha IPOU3BOJCTBE.

OnpeneneHue BO3MOMKHOCTEH IPOTEKaHUS XMMHMYECKHX IPEBPALLCHUN B
pa3IMYHBIX YCIOBHSIX.

CoOntoneHne MpaBUIl 3KOJOTMYECKH TPAMOTHOTO IMOBEICHMSI B OKPYKAIOLIEH
cpeze.

Onenka BIHMAHHAA XUMHAYECKOTO 3arpsi3HEHUS OKPYXKAKOIIEeH Cpelpl Ha OpraHu3M
YeJI0OBEKA U IPYTUE KUBbIE OPraHU3MBbI.

CobmtoneHue npaBuil 0e30MacHOro0 OOpaleHHs C TFOPOYMMH U TOKCHUYHBIMHU
BEIIECTBAMH, JJA00OPATOPHBIM 000pyTIOBaHHUEM.

[ToaroroBka pacTBOPOB 3aJaHHOM KOHLEHTpALUU B ObITY U Ha IPOU3BOJCTBE.
Kputnyeckas omeHka JOCTOBEPHOCTH XUMUYECKOI HH(DOpMAIIHH,
MIOCTYINAIOIIEH U3 Pa3HBIX HCTOYHUKOB
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8.YueOHo-MeTOAMYECKOE
U MaTepuAJIbHO-TEXHUYeCKoe obecneyeHue
NporpaMMbl y4eOHOH THCHHUIIINHBI
OV /.11 «Xumus»

Jist ocBoeHust paboueit mporpammbl yueOHoM gucturuimasl «OY . 11.
«XuMHUs» B TEXHUKYME HMEETCsl Y4eOHbI KaOMHET «XHUMHM» C JIa0OPAHTCKOU
KOMHATO#, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIEYUTh CBOOOJHBIA JIOCTYN B
HNuTepHer BO Bpemsl yueOHOTro 3aHATUS U B MEPUOJA BHEYUEOHOH JesSTEIbHOCTH
0o0yyaroImmxcs.

ITomemenne KaOuHeTa COOTBETCTBYET  TpeOOBaHUSAM CanurapHo-
snuAemMuosiornyeckux npaswin U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAILIEHO THUIOBBIM 000PY/I0BaHUEM, YKA3aHHBIM B HACTOAILLMX TPEOOBAHUAX, B TOM
YyHUClIe CHEUUATU3UpPOBAHHOM y4yeOHOHM MeOenblo M CpeAcTBaMU  OOy4YEHMS,
JOCTaTOYHBIMA VIS BBIMIOJIHEHHUSI TPeOOBaHUW K YPOBHIO TOATOTOBKH
00yJarommxcs.

B cocTtaB y4eOHO-METOAMUYECKOTO M MaTE€pUAIbHO-TEXHUYECKOTO OCHAILlEHUS
KaOMHeTa XUMHUH BXOJSIT:

- MHOTO(QYHKIIMOHAJIbHBIA KOMIUIEKC MPENo1aBaTes;

- METOJMYECKHE MaTepuaibl s JUCTAHIIMOHHOTO OOydeHHUsi Ha OO0JIauyHOM
XpaHWIHILE (IPe3eHTaU, KOHCIIEKThI, TECTOBBIE 3aJJaHUsl, BUJIEOYPOKH);

- HaTypaJibHble OOBEKTHI, MOJIETH, NpUOOPEl W HAOOpPHl I MOCTAaHOBKHU
JEMOHCTPAlMOHHOTO M YYEHUYECKOT0 IKCIIEPUMEHTA;

- IeYaTHBIE CPEJCTBA OOYUCHMUS;

- HHQOPMALIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

-9KpaHHO-3BYKOBBIE TOCOOUS;

- IEPEYHU OCHOBHOM U JIONOJIHUTEIBHON YUEOHOU JTUTEPATYPHI;

- OMOIMOTEYHBIN (OHI.

B 6ubnuoteunsrit GoH BXOAAT Y4COHUKH, YI€OHO-METONMUECKHE KOMIUICKTHI
(YMK), obGecnieunBaromue ocBoeHue ydeOHoW mucumruimabl OV]I11 «Xumusy,
PEKOMEHIOBAaHHBIE WJIU JOIYLIEHHBIE ISl UCIIOJIb30BaHUS B TEXHUKYME.
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9.0cHOBHBbIE HICTOYHHMKH H JINTEpPaTypa

s cmyoenmos
1. [Nabpuenssn  O.C. Xumus 18 npodeccuit U crenuaIbHOCTEH
texHudyeckoro npoduis: yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — M.:
N3natensckuii ieHTp «Akagemusi», 2018 .

s npenooasames

1. ®enepanbhbliii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccutiickoit @enepanmmy» (B pen. dhenepaibabix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne 203-D3, or
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 No 84-®@3, or 27.05.2014 Ne 135-®3, ot 04.06.2014 Nel48-®3, c
U3MEHEHUSIMHU, BHECEHHbIMU DeiepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-D3).

2. [Tpuka3z MunoOpuayku Poccuu ot 17.05.2012 Ne 413 «O0 yTBepk1eHUA
(benepalbHOTO roCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEAHETO (TIOJTHOTO)
oO1ero oobpaszoBanus» (3apeructpupoBan B Muntocte PO 07.06.2012 Ne 24480).

3. [Ipukaz MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHenuit B [Ipuka3z MunucrepctBa oOpazoBanus u Hayku Poccuiickoit denepanuu
or 17 mas 2012 r. No 413 «O0 yTBepx)aeHUU (eaepaabHOTO TOCYIapCTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETrO (MOJTHOTO) 0011IeT0 00Pa30BaAHUS.

4, [lucemo  [lemaprameHTa TrocyJapCTBEHHOM TOJUTUKH B  cdepe
noAroToBku padounx kaapos u IO MunoOpnayku Poccuu ot 17.03.2015 Ne 06-
259 «PexoMeHaaIMu 10 OpraHU3alluy Mojyde-Husl CPeIHETr0 00IIero oOpa3oBaHus B
npejesiax OCBOEHHUs 00pa3OBaTENbHBIX MPOrpaMM CpPEIHEro MPOPECCHOHAIBHOIO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO OOHIEro 0Opa3oBaHUS C Y4YETOM TpeOOBaHUM
benepalibHBIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M MOJy4aeMOM
poQ)eCCUm WK CIEeNUATLHOCTH CPETHEr0 MPOPECCUOHAIBHOTO 00pa30BaHU.

5. Koncturymus Poccuiickoit @eneparuu 1993 r. (mocneaHss peaakims).

6. lNa6bpuenssa  O.C., JlpicoBa I'.I'. Xumms B Tecrtax, 3amadax Wu
VOPOKHEHUSIX: Y4eOHOe rmocoOue NSl YUpexkIeHUN cpemaHero mpodeccuoHaIbHOTOo
obpazoBanus- M.: M3narenbckuii neHTp «Akagemusy , 2014.- 224 c.

JlonmoiHUTEILHASA JIMTEPATypa

1. T'abpuenan O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u op. Xumus
st npodeccuid M CHenuaIbHOCTEM €CTECTBEHHOHAYUYHOIO NMpoduiis: y4eOHUK AJis
CTYy. YUpeXJIeHUH cpea. npod. oopazoBanus. — M., 2014.

2. Taopuensn O. C., Ocmpoymos HU. I'. Xumus nns npodeccuii u
CHELMAIbHOCTEH  COLIMAJIbHO-3KOHOMHYECKOTO M T'YMaHUTapHOrO  mIpoguiiei:
y4eOHUK Al CTyA. yUpexIeHuil cpen. mpod. obpazoBanus. — M., 2014.

3. labpuensa O.C. Xwumus ana  npodeccwit u  crenuaIbHOCTEH
texuudeckoro npodwuist: yueonuk / O.C. IN'abpuensu, U.I'. OctpoymoB. — 6-¢ u3n.,
ctep. — M.: M3garensckuit neHTp «Axagemus», 2013. — 256 c.
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4, Epoxun [0. M., Kosaresa U. b. Xumus jns mnpodeccuii  u
CHEIUATbHOCTEH TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO Npoduiied: ydeOHUK st
CTyJ. YUPEXKICHHH cpen. mpod. obOpazoBanus. — M., 2014.

S. Epoxun FO. M. Xumus: 3agauu u ymnpaxHeHus:: yde0. mocobue st
CTyJ. YUpeXKJIeHHM cpen. mpod. oOpazoanus. — M., 2014.

HuTepHeT-pecypceol
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