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MHNOACHUTEJIBHASA 3AIINCKA
[Iporpamma oOmieo0pa3oBaTebHON y4eOHON IUCHUIUIMHBI «XUMUS» IpelHa3HaueHa
JUI W3Y4YEHUs] XUMHUH B TpodeccCHOHANBHBIX oOpa3oBaTelbHbIX opranm3anusx CIIO,
peaiu3ylomux 00pa30oBaTeNbHYI0 NPOrpaMMy CpeAHEero oOmero oO0pa3oBaHUsS B
npeneaax OCBOEHUSI OCHOBHOM MpogecCHOHaNbHOM 0o0pa3oBarenbHoil porpammel CITO
(OIIOIT CIIO) Ha 06a3e OCHOBHOrO OOmIEro o00pa3oBaHUS TMPU  TOJATOTOBKE
KBIM(PHUIIMPOBAHHBIX PaOOUUX, CIYKAILUX, CIIEIUATNCTOB CPEAHETO 3BEHA.
[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero obiero oOpa3zoBaHus,
MPEABABIIEMBIX K CTPYKType, COJCPKAHUIO M pe3ysibTaTaM OCBOCHUS Y4YeOHOM
JTUCIUIUIMHB  «XHUMHS», B COOTBETCTBUHM ¢ PeKOMEHmamusMu 10 OpTraHW3aIluu
MOJIyYeHHUs CpeIHero oOlmiero oOpa3oBaHUsl B TMpeleiaX OCBOCHHUS 00pa30BaTEIbHBIX
MpPOrpaMM CpeiHero npodeccHuoHaJIbHOIO oOpa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
o0Opa3zoBaHus ¢ y4eTOM TpeOoBaHUM (pegepanbHBIX TOCYIaPCTBEHHBIX 00pa30BaTEeIbHBIX
CTaHJapTOB M  TOJydaeMoW  mpodeccmrm WM CICHHUATBHOCTH  CPEIHETO
podeccroHansHOTO 00pa3oBaHus (MUChMO JlemaprameHTa rocy1apCTBEHHOM MOJIUTUKY B
cthepe moaroroBku padounx kaapos u 1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-
259), omoOpeHHO# pemieHHEM (eAepaIbHOTO YUeOHO-METOAMYECKOr0 00BEAUHEHHS 10
obmreMy obpazoBanuto (potokos oT 28 utoHs 2016 r. Ne 2/16-3).
CopepxaHue mporpaMMbl « XUMUsD» HAIPABIICHO Ha JIOCTHXKCHUE CIICIYIONIUX IeJIe:
* ¢hopMupoOBaHKE y 0OYUAIONIUXCS YMCHHS OIICHUBATh 3HAYMMOCTh XUMHUYECKOTO 3HAHUS
TUTSL KaXKJIOTO YETOBEKa;
* (hopmupoBaHUEe Y OOYYAFOIIHUXCS ICJIOCTHOTO MPEACTABIICHUS O MUPE M POJIM XUMUU B
CO3/IaHUH COBPEMCHHOH €CTCCTBCHHO-HAYYHOW KAapTHHBI MHPA; YMCHHS OOBICHATH
OOBEKTHIl M TMPOLIECCHl OKPYXKAMOIIEH NEHCTBUTENBHOCTU: HPHUPOAHOM, COIUATbHOM,
KYJIbTYPHOU, TEXHUYECKON CPEeJIbl, — MCIONb3Ysl ISl 3TOr0 XUMHUECKHUE 3HAHMUS;
* pa3BuUTHE Yy OOyyaroluxcsi yMEHUN pas3niuyaTh (akTel ¥ OLEHKH, CpPaBHHUBATh
OLICHOYHbIE BBIBOJIbI, BUAECTh UX CBS3b C KPUTEPUSIMH OLIEHOK U CBSA3b KPUTEPHUEB C
OTpe/IeIEHHON CUCTeMOW LIeHHOCTEeH, (GOopMyIUpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;
* mpuoOpeTeHre 00yYaIOUUMUCS OIbITa Pa3HOOOPa3HON AESITEIbHOCTH, TO3HAHMUS
Y CaMOIIO3HAHUS; KIIFOUEBBIX HaBBIKOB, UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BHUJIOB JESATEIBHOCTH (HABBIKOB pEIICHUs MpoOJeM, MPUHATHS pElICHUH,
NoucKa, aHalnu3a u 00paboTku HH(POpPMAIHN, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB U3MEPEHUI, COTPYTHUYECTBa, 0€30MacHOr0 OOpaIIeH s C BEIIECTBAMHU B
MIOBCEIHEBHOMN KU3HN).
B mporpammy BKIIIOUEHO cojiepKaHHUE, HalpaBJIeHHOE HAa (OPMUPOBAHHE Y CTYACHTOB
KOMIIETEHIINHA, HeoOXoaMMbIX i1 kadectBeHHOro ocoeHus OIIOII CIIO na 6aze
OCHOBHOTO 001Iero o0pa3oBaHHsl C TMOJYYEHHEM CpeTHEro ooOIero oOpa3oBaHuUS;
MPOrpaMMbI  TOJTOTOBKM KBaNU(UIMPOBAHHBIX pabOYMX, CIYyKalluX, TPOrpaMMBbl
MMOATOTOBKH creIuaanucToB cpeanero 3peHa ( [ITICC3).
[IporpamMma MOKET MCTIOIB30BATHCS IPYTUMHU MPOPECCHOHATHEHBIME 00pa30BaTEIbHBIMU
OpraHM3aIUsIMHU, peATH3YIIUMHA 00pa30BaTEIbHYI0 MPOTPaMMy CpPEIHEro OOIIero
obpazoBanuss B mpenenax ocBoerus OIIOIT CIIO nHa 6a3e OCHOBHOrO 0OIIEro
obpazosanus( [ITICC3).
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OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUIIJIMHBI «XUMM SI»

XHUMHSI — 3TO HayKa O BEUIECTBAX, UX COCTAaBE U CTPOEHUU, CBOMCTBAX U MPEBPALICHUSIX,
3HaYEHUU XUMHUYECKHUX BEUIECTB, MATEPUAJIOB U MIPOLIECCOB B MPAKTUYECKOM
JeSITEIBHOCTH YEJIOBEKA.

Conepxanne o0I11e00pa3oBaTEeIbHON YUEOHOW NUCHMIUIMHBI « XUMHS) HAIMpaBlICHO Ha
YCBOEHHE O0YYarOIIMMUCS OCHOBHBIX HMOHSTHI, 3aKOHOB U TEOPUN XMMHH; OBJIAJCHUE
YMEHUSIMU HaO0JI0/1aTh XUMHUYECKUE SIBJICHUS, MPOBOAUTH XUMHUYECKUI 3KCHEPHUMEHT,
MPOU3BOJIUTh pAacyeTbl Ha OCHOBE XHMHUYECKHUX (HOpMyJa BELIECTB M YpaBHEHUU
XUMHYECKHUX PEAKIIUM.

B nponecce nzydeHuss XuMuM y 00y4aroniuxcs pa3BUBAIOTCS NO3HABATEIbHbIE HHTEPECHI
U HMHTEJUIEKTYaJbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATEIHLHOM MPUOOpETEHUs
3HAHUA 1O XUMHUU B COOTBETCTBHMM C BO3HUKAIOIIMMH >KU3HEHHBIMU IpoOIeMaMy,
BOCIIUTHIBAeTCSl OepekKHOE OTHONIEHHWs K NpUpojie, MOHMMAaHHUE 3JI0pOBOTO oOpasza
KHU3HU, HEOOXOJUMOCTHU MpEAYINpPEeXKICHUs SBICHUM, HAHOCSAIIMX Bpei 370pPOBbI0 U
OKpYy>Karolleu cpeae.

OHu ocBaMBalOT NPUEMBl TPAaMOTHOTO, O€30MaCHOT0 HCIOJNb30BAHUS XUMHYECKUX
BEIIECTB U MaTepHaJIOB, INPUMEHAEMbIX B OBITYy, CEIbCKOM XO3SHCTBE M Ha
MIPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHUU COJIEpKaHUs 00111e00pa30BaTeIbHON YUeOHON UCIUIUIMHBI IS
npodeccuoHanbHBIX 00pa30BATENbHBIX OpPraHMU3alNi, peau3yIolnuX 00pa30BaATEIbHYIO
nporpaMMmy cpeHero obmiero odpazoBanus B npenenax ocsoeHust OIIOII CIIO na 6a3ze
OCHOBHOTO 00mIero o0pa3oBaHMs, YYUThIBajach OOBEKTUBHAs pPEaJbHOCTh —
HeOONbIION O00BEM 4YacoB, OTHYILIEHHBIX HAa HW3YYeHHE XHUMHH U CTpeMJICHUE
MaKCHMaJbHO COOTBETCTBO-

BaTh HJeAM pa3BuBaroliero ooyuenus. [loaromy TeopeTuueckue BOIPOCH MaKCUMAJIbHO
CMEIICHbl K Hayally U3y4YeHHUS TUCIUIUIMHBI, C TEM YTOOBI MOCIEIYIOMHNI QaKTHUeCcCKuit
MaTepual pacCMaTpUBAJICs HAa OCHOBE M3YUYEHHBIX TEOPHUH.

Peanuzanus 1eyKTUBHOTO MOJAX0/Ia K U3YYEHHIO XMMHUH CIIOCOOCTBYET Pa3BUTHUIO TaKHX
JIOTUYECKUX OTepaluil MpIIIJIEHUS, KaK aHaJIU3 U CUHTE3, 000011eHne U KOHKPETU3allus,
CpaBHEHHE M aHAJIOTHUsI, CUCTEeMAaTH3aIUsl U KIacCU(pUKaLUs U Jp.

WN3yyenne xumMuu B Tpo(decCHOHANBHBIX  O0pa30BaTENbHBIX  OpraHU3aLUAX,
peanm3yomux o0pa3oBaTelbHYI0 NPOrpaMMy CpelHero ooOmero o0Opa3oBaHHUs B
npenenax ocsoeHus: OITOIT CIIO na 6a3e ocHOBHOTO 00I1Iero 00pa3oBaHus, UMEET CBOU
OCOOCHHOCTH B 3aBHUCUMOCTH OT Mpoduist mpodeccuoHaNbHOro 0o0pa3oBaHUs. ITO
BBIp@XKaeTCsl B COACpX aHUM OOydeHHUs, KOJMYECTBE YacOB, BBIACISEMBIX Ha H3yueHUE
OTNIEbHBIX TEM TMPOrpPaMMbl, TIyOMHE HX OCBOEHHUS OOy4YalolUMHUCS, OO0beMe U
XapakTepe MPaKTHYECKUX 3aHITHH, BUAAX BHEAYJIUTOPHON CAMOCTOSITENILHON paboThI
CTYJICHTOB.

[Tpu ocBoenuu npodeccuit CIIO u cnermansaocteit CITO
TeXHUYECKoro mnpoduis mnpodeccuoHanbHOrO 00pa30BaHMUS XUMHUS H3ydaeTcs Oolee
yrayOlIeHHO Kak mpoduibHas yueOHas TUCITUTUINHA.

Cremuduka n3ydeHUs XUMHUH TpPU OBJIAJCHUHM NPO(PecCHsMU U CHEHUATBbHOCTIMU
TEXHUYECKOro mpoduis oTpakeHa B KaxaoW Teme paszaena «CoaepxaHue ydeOHOU
IMCUUIUITMHBDY B pyOpuke «IIpodunbHble W npodeccHoHanbHO 3HAYMMBIE AJIEMEHTHI
COJIEpKaHusA». JTOT KOMIIOHEHT pealu3yeTcsl P MHIMBHIYaIbHOM CaMOCTOSATEIbHOU
pabore oOydJaronuxcsi (HamucaHuW pedepaTroB, TMOJATOTOBKE COOOIICHHUMA, 3alluTe
MPOEKTOB), B Tpolecce y4eOHOH MesATeNbHOCTH MOJ PYKOBOACTBOM IpenojaBaTelis
(BBITOTHEHNH XMUMHYECKOTO SKCIEPUMEHTa —J1ab0paTOPHBIX OMBITOB U MPAKTUYECKUX
paboT, pemeHnn MpaKTUKo-

OpPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 U T. [1.).
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JUis  opraHu3zaluy  BHEAyJIUTOPHOM  CAMOCTOSITEIBHOM  paboOThl  CTYIEHTOB,
opnaaeBatomux mnpodeccuamu CIIO u cnemumansHocTsiMu CIIO TexHuueckoro u
€CTEeCTBEHHO-HAYYHOTO TMpoduieil mpodeccuoHaibHOro 0Opa3oBaHMs, MPEACTaBICH
MIPUMEPHBII NepedeHb pedepaToB (I0KIAI0B), MHAMBUIYAJbHBIX MPOEKTOB. B mpouecce
M3y4YeHHMs] XHMHUHM BaXHO  (QopMUpOBaTh HH(OPMALMOHHYID  KOMIETEHTHOCTH
oOyuvatoruxcsi. [loaToMy mnpu opraHuzanud CcamMoOCTOSTENIbHOM paboThl HEOOXOIUMO
aKLEHTUPOBAaTh BHUMaHUE OOy4YalOIIMXCS Ha TOUCKE HWH(POpPMalUU B CPEACTBAX
Maccmenua, MHTepHere, yyeOHOM M CHEIHAIbHOM JUTEPAType C COOTBETCTBYIOLIUM
oopMIIEHHEM U MPEACTABIEHUEM PE3YJIHbTATOB.

N3ydyenne oO0meoOpa3oBaTeibHONM y4eOHOW JAUCHUIUIMHBI «XUMHUS» 3aBEpLIAeTCs
MoABEJICHUEM UTOTOB B (popMe mudPpepeHIIMpoBaHHOTO 3aueTa WK SK3aMeHa B paMKax
IIPOMEXKYTOYHOM aTTecTaluu CTyneHToB B mnpouecce ocBoenus OIIOII CIIO ¢
noytyueHueM cpeasero oomiero oopazosanus ( [IIICC3.)



1. MACIIOPT PABOYEHN ITPOI'PAMMBI YYEEHOM JUCIHUITJINHBI
«XMUMUA»

1.1.061acTh NpUMEHEHHUs] TPOrPAMMBbI
Pabouas nmporpamMma y4eOHOM IUCUUIUIMHBI « XUMUS» TpeIHa3HaueHa
JUIA U3Y4YEHUs XUMHHM B IpodeccroHanbHbIX oOpa3oBaTenbHbIX opranumszanusx CIIO,

peau3yIomux 00pa30oBaTeIbHYI0 TIPOrpaMMy CpEeAHEro o0mero oO0pa3oBaHUsS B
npenesaax OCBOCHUSI OCHOBHOM mpodeccuoHanbHOil oOpa3oBaTenbHOU mporpammbl CITO
(OIIOIT CIIO) nHa ©0a3e OCHOBHOrO OOIIEr0 O0pa3oBaHUS MPU  TOJATOTOBKE
KBAUIM(PHUIMPOBAHHBIX pabOYMX, CIyXalluX, CIEHHATUCTOB CpPEJHEr0 3BEHA 110
crienanbHOCTM: 15.02.14 OcHamieHue cpeacTBaMu aBTOMATU3AMU TEXHOJIOTHYECKUX
MPOIIECCOB U MPOU3BOACTB(IIO OTPACIISIM)

PaGouas mporpamma no AUCHMIUIMHE «XHUMHsD» MOXKET ObITh MCIOJIb30BaHA B JPYIHX
y4eOHBIX 3aBEJICHUSAX CpEAHEro NpodecCHOHAIBHOIO O0pa3oBaHUsl TEXHHYECKOIO
npoduis. Ui U3y4eHUs XUMUU B PO(eCCHOHATIBHBIX 00pa30BaTEIbHBIX OpraHU3alusix
CIIO.

1.2. Mecto y4eOHOIl AMCHUIUIMHBI B CTPYKTYpe OCHOBHOH HNpo(eccHoHaIbHOU
o0pa3oBaTe/ibHOI MPOrpaMMbl: MECTO YYECOHOW MUCHUIUIMHBI « XUMHS» — B COCTaBe
o0mieo0pa3oBaTebHBIX ~ YYEOHBIX  JUCHUIUIMH 1O  BbIOOPY, (GOPMUPYEMBIX U3
oOs3aTenbHBIX TpeaMeTHhIX oOmacteit PI'OC cpegnero olmiero oOpa3oBaHus, s
npodeccuit  CIIO  wnu  cnenumanbHocteit  CIIO  coorBercTBylOmiero  mpoduis
npodeccuoHanbHOr0 0O0pa3oBaHMS.

1.3. Hesn u 3a1aun y4yeOHOM TUCUMILJIMHBI — TPEOOBAHMS K Pe3y/ibTAaTaM OCBOCHUS
Y4eOHOIl TMCUMIJIMHBI:

OcBoeHme cojepkaHusi yuyeOHOW AMCHMIUIMHBI «XUMHUSA», O00ECHeurnBaeT NOCTHXKEHUE
CTYJIEHTaMU CJICYIOIIHNX Pe3yJIbTATOB:

* TUYHOCHIHDBIX
—— YyBCTBO TOPJOCTH M YBAXKEHUS K HCTOPUM M JOCTHKEHHUSIM OTCUECTBEHHOMN
XUMHYECKOW HayKH; XUMHUYECKH TpPaMOTHOE TMOBEAEHUE B MpodeccuoHanbHOU
JeSITEIBHOCTU U B OBITY MU OOpalleHNH ¢ XUMUYECKUMU BEIIeCTBAMU, MaTepualaMu U
poIeccamu;

—— FOTOBHOCTb K MPOJIOJDKEHUIO 00pa30BaHus U MOBBIIICHUS KBATH(PUKAIIUU B U3-
OpaHHOM TNPOGECCHOHANBHON JEATETPHOCTH U OOBEKTUBHOE OCO3HAHUE POJHU
XUMHYECKHX KOMIETEHIUI B ATOM;

—— YMEHHE HCII0JIb30BaTh JOCTUKEHHS COBPEMEHHON XMMHUECKONH HAyKU U XUMHUUYECKUX
TEXHOJIOTUH IS TIOBBIIIICHHUS] COOCTBEHHOTO MHTEIJIEKTYaIbHOTO Pa3BUTHUS B BHIOPAHHOM
npodeccuoHanbHON eI TEIbHOCTH;

* MemanpeomemHuiXx:

—— HCIIOJIb30BAHUE PA3JIMYHBIX BUJOB MO3HABATEIBHON JAESITEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaIbHBIX ONepaluii (OCTaHOBKH 3a/1a4ui, (pOpMyJIMpPOBAaHUS THIIO-

Te3, aHAJIM3a U CHHTE3a, CPAaBHEHUS, 0000IIEHHS, CUCTEMAaTU3allu1, BBISABICHUS
MPUYMHHO-CIICACTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (POPMYJIMPOBAaHUS BBIBOJIOB)
JUI pELIEHMs] IOCTABJIEHHOM 3a/1a4M, IPUMEHEHUE OCHOBHBIX METO/I0B IT03HAHUS
(Haburo1eHNs], HAYYHOTO 3KCIIEPUMEHTA) JUTSl U3YUEeHUS Pa3InYHbIX CTOPOH XH-
MHUYECKHUX 00BEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTal-
KHUBaTbCA B PO ecCHOHANBHOM cdepe;



—— HCIIOJIb30BAHUC PA3JIMYHBIX UCTOYHUKOB JJIS ITOJTYYCHUA XUMHUYECKOU I/IH(i)OpMaI_[I/II/I,
YMCHUC OLCHUTL €€ JOCTOBCPHOCTH [JIA JOCTHIKCHHUA XOPOIIMUX PpPCE3yJIbTaTOB B
npodeccuoHanbHOU chepe;
* nPEOMEeMmHIX: *
— c(hOpPMUPOBAHHOCTH MIPEACTABICHUN O MECTE XUMHUHU B COBPEMEHHON HAay4YHOU
KapTUHE MUPA; IOHUMAHUE POJIM XUMUU B ((OPMUPOBAHUH KPYro3opa U QpyHK-
HHOH&HBHOﬁ rpaMOTHOCTH YCJIOBCKA IJIsI PCHICHUA NPAKTUYCCKUX 3a/1a4,
—— BJIAZICHUC OCHOBOIIOJAraromuMu XUMUYCCKUMU MMOHATHAMU, TCOPUAMH, 3aKOHAMHU
1 3aKOHOMCPHOCTAMMU, YBECPCHHOC ITOJIB30BAHUC XUMHUYECKOU TCpMHHOJ’IOFHCﬁ u
CHUMBOJIMKOMU,
—— BJIAJICHUC OCHOBHBIMHU MCTOAAMU HAYUYHOT'O ITO3HAHUSA, UCITIOJIb3YCMBIMU B XUMMUU.
HaOJTI0ICHHEM, OTIMCAHUEM, U3MEPEHUEM, SKCIICPUMEHTOM; YMEHUE 00pabaThIBaTh,
00BSICHATH PE3YIbTAThI MPOBCACHHBLIX OIIBITOB U ACIATh BBIBO/JbI; TOTOBHOCTDE U
CIIOCOOHOCTH MNPUMCHATDH MCTO/JbI ITO3HAHUWS ITPH PCIICHUHA MPAKTUYCCKUX 3a/1a4,
- C(I)OpMHpOBaHHOCTI) YMCEHUA JaBaTh KOJIMYCCTBCHHBIC OLICHKW U ITPOU3BOINUTH
pacyeThbl N0 XMMUYECKUM (opMyJiaM U YpPaBHEHHUSIM;
—— BJIAJICHUC IIpaBUJIaMH TCXHUKH 0e30MmacHOCTH IMPpHU UCIIOJIb30BaHNU XUMHNYCCKUX
BEIIECTB;
— ¢hOpMUPOBAHHOCTH COOCTBEHHON TIO3UIIMM TI0 OTHOIICHHI0 K XUMHUYECKOU
uH(pOpMaIMH, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB

BreinmyckHuK, OCBOMBIIMIA 00pa30BaTEIbHYIO JUCHUIUIUHY «XHUMUSY,
JOJDKEH 001a1aTh CICAYIOMKUMHU 00mKUMHU KoMiieTeHIusMu (nanee - OK):

OK 01. BeiOupare crnocoObl pemeHus 3anad  npodeccruoHaIbHOM
NEeATEIbHOCTH, TPUMEHUTENIBHO K Pa3JIUYHBIM KOHTEKCTaM.

OK 02. OcymiecTBidTh IOWCK, aHaIW3 M HWHTEPHpETaruio WH}opMammu,
HEOOXOIMMOM /1JIs BBITIOJIHEHHMS 3a71a4 MPOPECCUOHAIBHOMN eI TEIbHOCTH.

OK 03. IlnanupoBaTh U peaqu30BbIBATh COOCTBEHHOE MPOECcCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGortath B KOJIJIEKTHBE B KOMaH 1€, 3¢ (HEKTHUBHO B3aMMOJICHCTBOBATh
C KOJUIETaMH, PyKOBOJICTBOM, KIIMEHTAMH.

OK 05. OcymecTBiasiaTh YCTHYIO M TIHCBbMEHHYIO KOMMYHHUKAIUIO Ha
rOCY/IapCTBEHHOM SI3bIKE C YYETOM OCOOCHHOCTEH COIMANIBHOTO M KYJIbTYPHOTO
KOHTEKCTA.

OK 06. ITposiBnATH rpak JaHCKO-TIaTPUOTHYECKYIO MO3UIIHIO,
JEMOHCTPUPOBaTh  OCO3HAHHOE TOBEJACHUE Ha OCHOBE  TPAAMIIMOHHBIX
OOIIIEeYeIOBEYECKUX IICHHOCTEW, MPUMEHATh CTaHAApThl AHTHKOPPYHIIMOHHOTO
MTOBEJICHUSI.

(B pexn. IIpukaza Munnpocsemienus Poccun ot 17.12.2020 N 747)

OK 07. CopelicTBOBaTh COXPaHEHUIO OKpYy>Karouien cpenbl,
pecypcocbepexeHnto, 3 (PEeKTUBHO AEHCTBOBATH B UPE3BBIUAWHBIX CUTYAITUSX.

OK 08. Ucmonb3oBaTh cpencTtBa (HU3UIECKON KyIbTYpPHI I COXPAHCHUS U
VKPEIUICHHsI 3JI0POBbSI B Tpoliecce MPo(ecCHOHATbHON JeATENbHOCTH U
MoI/Iep KaHusl HEOOXOJUMOTO YPOBHS (PH3NIECKOM MOATOTOBICHHOCTH.

OK 09. Ucnonp3oBaTh WHOOPMAITMOHHBIE TEXHOJIOTHUU B TPO(ecCHOHATBEHOM
NEATENLHOCTH.

OK 10. TIlonb3oBaTbcst  mpodecCHUOHANBbHOM  JIOKYMEHTalue  Ha
rOCYJapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

OK 11. WUcnonb3oBath 3HaHMsI O (PUHAHCOBOM I'PAMOTHOCTH, MIIAHHUPOBATH
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MpeANPUHUMATENBCKYIO JIEATEIbHOCTh B TpoecCUOHaIbHOU cepe.

(B pex. Ilpuka3za Munnpocsemenus Poccun ot 17.12.2020 N 747)

- mpodeccuoHanbHbIMU KoMIleTeHIusIMu (fanee - 1K), cooTBeTcTBYIOMUMHU
OCHOBHBIM BHaM JESITEIILHOCTH:

I[IK 3.4. Opranu3oBbIBaTh BBINOJHEHWE MPOU3BOACTBEHHBIX 3aJaHHUI
MOAYMHEHHBIM TEPCOHAJIOM C COOIIOJICHUEM HOPM OXPaHbl TPYyJa U O€peKIUBOTO
MIPOU3BO/ICTBA.

B pesynbrare ocBOCHHS TUCIUIUIMHBI 00YUYAIOIIHUICS JOKEH YMETh:
e Ha3bpIBaTh U3yUYECHHBIC BEIIECTBA [0 HOMEHKIIATYPE;

® ONpEeneNsATh BAJICHTHOCTb, CTENEHb OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, THII
XUMUYECKON CBSI3U, 3apsii MOHA, YUCJIO MPOTOHOB, HEUTPOHOB, AJIIEKTPOHOB, YHCIIO
SHEPTeTHUYECKUX YPOBHEW, NPUHAMJICKHOCTh BEHIECTB K pPa3HbIM Kiaccam
HEOPraHUYECKUX U OPTaHUYECKUX COCIMHCHU;

® XapaKTCpHU30BaATh: 06IIII/I€ XMMHYECKHE CBOMCTBA MCTAJLJIOB, HCEMCETAJIJIIOB,
OCHOBHBIX KJIACCOB HCOPTAHNYCCKHUX U OPTaAaHUYCCKHUX COGL[PIHGHPIfI;

® OOBICHATBH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS, MPUPOAY
XUMUYECKON CBS3M, 3aBUCUMOCTh CKOPOCTH XMUMHYECKON PEaKlIUH U IMOJIOKECHUE
XMMHYECKOI'0 PaBHOBECHS OT Pa3IMYHbIX (PaKTOPOB;

® BLINOJHATh XUMHUYCCKUM OKCIICPUMEHT 110 pPaCIIO3HAaBaHUIO Ba)KHEHIIINX
HEOPTaHUYCCKHUX U OPTaHUYCCKUX COGHHHGHHﬁ;

¢ IIPOBOJUTH CaMOCTOSITCJILHBIN IIOUCK XUMHUYECKOM I/IH(l)OpMaIII/II/I C
HCIIOJIb30BAHUCM PA3JIMYHBIX HCTOYHUKOB;

® CBs3BIBATh U3YUYEHHBIH MaTepHall CO CBOEH MpodeccuoHanbHON JesTENbHOCTHIO;
® pelaTh PacueTHBIC 3a/1a4M MO0 XMMHUYECKUM (OpMyJiaM U yPaBHEHUSIM;
e coOmoaaTh nMpaBuiia OXpaHbl TpyJa Mpu paboTe B KAOMHETE XUMUHU.

B PE3yJIbTaTC OCBOCHHUA JUCHUIIIINHBI O6Y‘I&I-OIIIPII>1CH JOJIZKCH 3HATh:

® BaXKHEHIIME XWUMUYECKUE TMOHITHS: BEIIECTBO, XUMUYECKUN 3IEMEHT, aToM,
MOJIEKyJla, OTHOCUTEIbHASI aTOMHAs U MOJIEKYJIIpHAs MaccChl, MOH, aJUIOTPOIUS,
U30TOIIbI, OTPUIATEIBHOCTh, BaJCHTHOCTh, CTETIEHb OKHCIIEHHUS, MOJb, MOJISPHAS
Macca, MOJISIpHBIA 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJSIPHOTO U
HEMOJIEKYJISIPHOTO ~ CTPOEHHUsS,  PAacTBOPbI,  DIEKTPOJIUT,  HEDJIEKTPOIIUT,
ANEKTPOIUTUYECKAS JTUCCOLIUAIINSA, BOCCTaHOBHTEIIb, OKHCJICHHE u
BOCCTaHOBJIEHHE, TEIUIOBOM dS(QeKxT peakiuu, XUMHYECKOEe paBHOBECHE,
YTIAEPOAHBIN CKEJEeT, PYHKIIMOHAIbHAS TPyIIIa, U30MEPHs, TOMOJIOTHS,

® OCHOBHBIC 3aKOHBbI XMMHH: COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBO COCTaBa
BenlectB, [lepuonuueckuii 3akon JI.M.MeHneneena;

® BaXKHEWIIME BENIECTBA M MaTepHUalibl: METAJIbl U  CIUIaBbl, CEpHas, COJISHAS,
a30THas, YKCYCHasl KUCJIOTHI, OJaropoIHbIE Ta3bl, BOJOPOI, KHCIOPO/I, TajJOoreHEI,
IICJIOYHBIE  METa/UIhl, OCHOBHBIC,  KHCIOTHBIE, aM(OTEepHbIE  OKCH/IBI,
TUAPOOKCHUIBI, IIET0YH, YTIEKUCIBIM, YrapHbld, CEPHUCTBIM ra3bl, aMMHUaK, BOJA,
MPUPOJHBIN Ta3, METaH, 3TaH, STWICH, aleTUJICH, XJIOPHUJ HATpHs, KapOoHaT,
ruapokapOoOHAT HATpus, OCH30J, CHHUPTHI, APUPHI, KUPBI, MBLIO, YTIEPOIbI,
aQHWJIMH, AMUHOKHUCIIOTHI, OEJIKH, BOJIOKHA, Kay4IyKH, IJIACTMACCHI, YTIIEBOIOPOIbI;
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¢ OCHOBHBIC TCOpUHU XWMHU: 3JICKTpOJII/ITI/I‘-IeCKOI\/’I JAucconuamnuu, CTpOCHUA
OpTaHNYCCKUX U HCOPTaHUYICCKUX COCHHHGHHﬁ.

1.4. PexoMeHayeMoe KOJIHYECTBO YACOB HA OCBOEHNE MPOrPaMMbI TUCHUTIIHHBI:
MaKCHMAaJIbHOW y4eOHON Harpy3ku oOydaromerocs 98 dacos, B TOM YHCITIE:
00s13aTeNbHOM ayIUTOpHOM yueOHOM Harpy3ku oOydaromierocs 984acos.

2. CTPYKTYPA U COJAEPKAHHUE YYEBHOM JUCHHUIIINHBI
2.1. O0beM yueOHOM TUCUMILIMHBI M BUIbI YU4eOHO# padoThI

Bun yueOHoi padoTbi Oovem uacos
MaxkcumajibHasi ydyeOHasi Harpy3ka (Bcero) 98
O6si3aTeIbHAs ayANTOPHAsI yueOHasi HArpy3Ka (BCero) 98

B TOM 4HUCIJIC:

TEOPETHYECCKUE 3aHATHS 12

MIPaKTUYECKHUE 3aHATHS 26

KypcoBas paboTa (IIpoeKT) -

KOHCYJIBT&HI/II/I 10 TCMaM

CamocrosiTesbHas padoTa o0yuaromerocs (Bcero)

B TOM 4YHCIIC:

Hmoeosas ammecmayus 6 ghopme - ouggepenyuposantozo 3auema
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2.2. KajengapHo-TeMaTH4eCKH IJIAH U coJepP:KaHue Y4eOHOH TUCIMIIUHbI

HavMeHoBaHue pa3xesioB 1 TEM

Coaep:kaHue yU4€0HOIr 0 MaTepHnaJa, JIAa00PaTOPHLIC Pa0O0Thl 1|

MpaKTH4YeCKUE 3aHATHS, CAMOCTOATEIbLHAs Pad0Tal O6bem YpoBenn
00YYAIOIIHUXCH, KYPCOBas PA00Ta (IIPOEKT) (eciu| 4yacoB OCBOEHHUS
mpeodycmompenvl)|
1 2 3 4
Paznen 1. Oprannyeckast XuMusl. Cooeprcanue yueonozo mamepuana- 44qac 52
1.1. OcHoBHbIE OHATHS Oprannyeckoil xumuu | Codepaircanue yueonozo mamepuana-2uac 4 2
Y TEOPHs CTPOCHHS OPraHUYECKUX COCTUHEHU I
Tema 1.1.1 BBenenue. OCHOBHBIE TTOJIOXKEHUS [IpeameTt opranndeckoi xumuu. [Ipuponnsie, 4 1
TEOPUH XUMHUYECKOTO CTPOCHHUS UCKYCCTBEHHBIC M CHHTETUYECKHE OPTraHUYECKHE BEIIECTRA.
A.M.BbyTtneposa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMHU.
Knaccudukarus peakuuii B opraHu4ecKkon BanentHoCTh. XMMHUYECKOE CTPOCHUE KaK MOPSIOK
XUMUMU. COEIMHEHUSI aTOMOB B MOJIEKYJIbI I10 BAJICHTHOCTU. . OCHOBHBIE
MIOJIOKEHUSI TEOPUU XUMUYECKOT0 cTpoeHus. M3oMepus u
u3oMepbl. XuMudeckue GopMyJibl 1 MOJEIH MOJIEKYJI B
opranuueckoi xumun. Knaccudukamus opraHm4ecKux
coenuHenuit. Knaccudukaiiys BemecTsB 1o CTPOSHUIO
YTIAEPOAHOTO CKeJleTa U HATNYUIO (DYHKIMOHATBHBIX TPYIIIL.
I'omonoru u romosnorusi. Hawana Homenkmarypsl IUPAC.
1.2. YrneBogopoasl U UX TPUPOTHBIE Cooeporcanue yueonozo mamepuana-18 uacoe 18

HMCTOYHHNKN
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Tema 1.2.1. IIpeaesabHbie
YIJIEBOXOPOAbI(AJIKAHDI)

AJKaHBI: TOMOJIOTUYECKUN P, ©30MEPU U HOMEHKJIATypa
aJIKaHOB. XMMHUYECKUE CBOWCTBA aJIKaHOB (MeTaHa, dTaHa):
TOpEHHE, 3aMELICHUE, Pa3JI0KEHNE, IETUAPUPOBAHHUE.
[IprMeHeHne anKkaHOB Ha OCHOBE CBOWCTB.

1.2.2. Tlpaktuueckoe 3ansatue Ne§

CocraBieHue CTpyKTYpHBIX (hOPMYI H30MEPOB IPEIETbHBIX
yIJ1€BOJOPOOB.

1.2.3 .AnkeHsbl

OTuUseH, ero noixyyeHue (IeruIpupoBaHueM TaHa,
JernoauMepu3anueit moausTuiaeHa). 'omoaornyeckuit ps,
U30MEpPHsl, HOMEHKJIaTypa alKeHOB. XUMHUECKHE CBOWCTBA
ATUJICHA: TOPEHNE, KaueCTBEHHBIE peakiuu (00eCIIBEUNBaHNE
OpOMHOI BOJIbI M pacTBOpa NIEpMAaHraHaTa Kajus), TUApaTanus,
nosuMepu3zanus. [IpumeHenne 3TuaeHa Ha OCHOBE CBOMCTB

1.2.4.JIlneHbl. AJTKUHBI

[ToHsTHE O AMEHAX KaK YIJI€BOJOPOJIaX C IBYMs JBOMHBIMU
cBs3aMU. ConpsKEHHbIE TMEHbl. XMMUYECKHE CBOMCTBA
OyTtaauena-1,3 u uzonpena: odeciiBedyrBaHuEe OPOMHON BOJbI U
noJIMMepu3anus B kKayuyku. HaTypasibHbIll 1 CHHTETUUECKUE
Kay4yyku. Pe3uHa.

AuerunieH. XMMHUYECKHE CBOMCTBA alleTUJIEHA: TOPEHUE,
oOecrBeunBaHue OPOMHOM BOJIbI, IPUCOECTUHEHUE XJIOPOBOAOPOIA
u ruapatanus. [IpumeHenue aneTuiieHa Ha OCHOBE CBOKCTB.
MexkiiaccoBasi U30Mepus € alKaIuCHAMMU.

1.2.5.Apensl. [IpupoHbie HICTOUYHUKHU
yTIEBOIOPOIOB.

benzon. Xumudeckue CBOMCTBa OCH30J1a: TOPEHUE, PCAKITHH
3amMenieHus (TajJoreHupoBanue, HuTpoBanue). [Ipumenenue
OeH30J1a Ha OCHOBE CBOWCTB. [IpupoaHbIii ra3: cocras,
NIPUMEHEHHE B KQUeCTBE TOIUIHBA.

Hedts. CocraB u nepepabotka Hedru. [leperonka nedru.
Hedrenpoaykrsi.
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1.2.6 IIpakTudeckoe 3anstre Ne9

«3aKperuieHne U yriyOsaeHue 3HaHUui O CTPOEHNUH, HOMEHKIIAType
YTIEBOAOPOJIOBY

1.2.7 IpaxTuuaeckoe 3arstue Nel(

XUMHUYECKUE CBOMCTBA yTJIEBOJAOPOIAOB

Tema 1.3. Kucnopomocoaep:xaiue
OpPraHUYECKHUE COCTUHCHHUS.

Cooeprcanue yueonozo mamepuana -18 4yacos

18

1.3.1 CrnupTel. @EHOMBI.

[TonmydyeHnue sTaHONIa OPOKEHUEM TIIFOKO3bI M TUApaTAlIue
sTuieHa. ['uapokcunbHas rpymnmna kak QyHkiuoHanasHas. [lonstue
0 MpeAeNbHBIX 0OJIHOATOMHBIX CIUPTax. XUMHUYECKHE CBOMCTBA
3TaHOJIa: B3aUMO/ICICTBUE C HATpUEM, 0Opa30BaHUE MPOCTHIX U
CJIOXHBIX 2QUPOB, OKUCICHUE B anbaerul. [Ilpumenenue atanona
Ha OCHOBE CBOMCTB. AJIKOI'OJIM3M, €r0 MOCIEACTBUS U
nperynpexacHue.

['munepuH kak mpecTaBUTEIh MHOTOATOMHBIX CITUPTOB.
KayecTBeHHas peakuys Ha MHOIOaTOMHbIe ciupThl. [Ipumenenune
IIIMLEPUHA.

dusnueckre U XuMU4eckre cBoicTBa (peHona. Bzaumuoe
BJIMSIHME aTOMOB B MOJIEKYJle (peHouIa: B3aUMOAEHCTBUE C
THJIPOKCUJIOM HaTpus U a30THOM kuciaoroil. [Ipumenenue gpenona
Ha OCHOBE CBOICTB.

1.3.2 IlpakTudeckoe 3anstue Nel 1

XUMHUYECKHE CBONCTBA CITUPTOB U (DEHOIIOB
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1.3.3. Anpneruasl. KapOoHOBBIE KUCTOTHI.

[Tousatue 00 anpaerunax. AlbaeruHas rpyrmnma Kak
¢yHkumoHanbHas. @opMabAETu U €ro CBOWCTBA: OKUCIICHHE B
COOTBETCTBYIOIYIO KHUCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOINN ciupT. [loaydeHne anperuioB OKUCICHUEM
COOTBETCTBYIOLIUX cUpPTOB. [IpuMeHenune popmanbaeruaa Ha
OCHOBE €0 CBOWCTB.

[TonsiTne o kapOooHOBBIX KuciaoTax. KapOokcunbHas
rpynna kak QpyHKuuoHaiabHas. ['oMogorndeckuil psiji npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [lomyuenue kapOOHOBBIX
KHCJIOT OKHCJIEHUEM aJIbJIETUI0B. XUMUYECKHE CBOICTBA
YKCYCHOM KHCIIOTBI: OOLIME CBOMCTBA C MUHEPATbHBIMU
KHUCJIOTaMHU U peakuus stepudukanuu. [Ipumenenue ykcycHon
KHCJIOThI HA OCHOBE CBOMCTB. BbIcHIne xupHbIE KUCIOTHI Ha
IIpUMEpe NaIbMUTUHOBON U CTEAPUHOBOM.

1.3.4 TlpakTudeckas padota Nel2

Oxkwucnenne cnupta B anbaerua. OKHCICHHE allbIeTHIOB
rugpokcugom meau (1)

1.3.5. Cnoxnble 3¢upsbl. JKupsbl.

[Tony4yenue cnoxxHbIX 3(UPOB peakluen STepuuKanuu.
CrnosxHble 3¢upsl B ipupojie, ux 3Hauenue. [Ipumenenue
CJIOXHBIX 2(QHPOB HA OCHOBE CBOMCTB.

XKupsl kak crnoxxkubsie 3¢upbl. Kinaccudukanus Kupos.
XUMHUYECKHE CBOMCTBA KUPOB: TUAPOIINU3 U TUAPUPOBAHUE
KUAKUX KUpoB. [[puMeHeHune )xupoB Ha OCHOBE CBOMCTB. MbLia.
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1.3.6. YrieBonl.

VYrneBozpl, UX KiaccuduKaius: MOHOcCaxapuisl (TJI0KO3a,
dpykTO32a), AUcaxapuibl (caxaposa) U mojaucaxapuabl (Kpaxmaia u
IEJITI0NI03A).

['mroko03a— BelecTBO € IBOMCTBEHHON (QyHKIIUEH —
aNbJETUA0CIUPT. XUMUYECKUE CBOMCTBA TIIIOKO3bI: OKUCICHHE B
[JIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHUE B COPOUT, CIIUPTOBOE
opoxenue. [I[puMeHeHne rioKo3bl HA OCHOBE CBOMCTB.3HAUEHUE
yTJEBO/IOB B KMBOM MPUPOJIE U )KU3HU uenoBeka. [lonstue o
peakuuax NOJUKOHACHCAIIMM U THAPOJIN3a Ha IPUMEpE
B3aMMOIIPEBPAILICHUI: TITI0K03a —> MOJIMCaXapu/Il.

1.3.7 IlpakTuueckas padora Nel3

«X¥UMHYECKHE CBOWCTBA IITFOKO3bI, Caxapo3bl, GPPYKTO3HI »

Tema 1.4. Azotoconepxaliye OpraHuuecKue
coenuHeHus. [Tonmumepsl.

Cooeprcanue yueonozo mamepuana -124ac

12

1.4.1. AMuHBI. AMUHOKHUCIIOTHI

[Tonsitue 06 amuHax. AnudaTudeckue aMUHBI, UX KJIaCCU(PUKAIIHISI
Y HOMEHKJIaTypa. AHWINH, KaK OPraHUYeCKOEe OCHOBAHMUE.
[Tomyuenue anunvHa u3 HUTpoOeH3oma. [I[puMeHeHne aHuIMHA Ha
OCHOBE CBOMCTB. AMMHOKHCIJIOTHI Kak aM()OTepHBIC

T YHKIIMOHAIBHBIC OPTaHUYECKUE COSAMHEHUS. XUMUYECKHE
CBOMCTBA aMHMHOKHCIIOT. B3aUMOJACHCTBHE CO IICITOYaMH,
KHCIIOTAaMHU U IPYT C APYTroM (peakius MOJUKOHICHCAINH ).
[TenTuanas cBsi3b ¥ moJMnenTuabl. [I[puMeHeHre aMUHOKHUCIIOT Ha
OCHOBE CBOMCTB.

1.4.2. benkmn.

[TepBuyHasi, BTOpUYHAS, TPETHUHAS CTPYKTYPBI OCIIKOB.
XHUMHUYECKHE CBOMCTBA OCIIKOB: TOPEHHUE, ACHATYPAIIUs, THAPOJIN3,
[[BETHBIC peakuu. buonornyeckne GyHKIIUNA OCITKOB.

15




2

1.4.3. Ilonmumepsl

benku u nmonucaxapuasl kKak OMOMOJIUMEDPHI.

[Imactmaccel. [loaydeHue noauMepoB peakiuen
MOJIMMEPU3AIUHU U TTOJTUKOHACHCAIIMU. TepMOIUIaCTUYHbBIC U
TepMOpeakTUBHbIE Tu1acTMacchl. [IpeacraBuTenu miacTmace.

Bonokna, ux knaccudukanusd. [lonydeHre BoJOKOH.
OtnenpHBbIC MPEICTABUTENN XUMHUUYECKUX BOJIOKOH.

Paznen 2 .O6mas u HeopraHuyeckasi XuMHsI. Oo0mas 1 Heopranuveckasi xumus. (464) 46
Tema 2.1BBenenne. OCHOBHbIE XUMHUYECKUE Cooeprcanue yueonozo mamepuana-4uac 6
TIOHSTUS ¥ 3aKOHBI.
2.1.1.BBenenne .OCHOBHBIE HOHIATHS U 3aKOHBI OcHoBHbIE TTOHATHUSL XuMHUU: BemectBo. Atom. Mosekyna. 4
XUMUM. Xumuyeckui aneMeHT. Astorponus. [IpocTeie U croxHbIe
BellecTBa. KauecTBeHHBIN U KOJTWYECTBEHHBINM COCTAB BEIIIECTR.
Xumudeckue 3Haku U popmMysbl. OTHOCUTETBHBIE aTOMHAS U
MOJIEKYJIsipHast Macchl. KonuecTBo BemecTna.
OcHoBHbIE 3aKOHBI XUMUH: CTEXMOMETPUS. 3aKOH COXPaHEHUs
Macchl BELIECTB. 3aKOH IOCTOSHCTBA COCTABA BELIECTB
MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH ABOTapo U CIEACTBUS UX
HETO.
2.1.2 Tlpaktuueckoe 3ausitue Nel «Penienue pacueTHBIX 3a/1a4 110 OCHOBHBIM 3aKOHAM XUMUU ». 2
Tema 2. 2. Ilepuoauyeckuii 3aKOH U Cooeprcanue yueonozo mamepuana - 4

nepuoanyeckas cucrema .M. MeHnneneeBa
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2.2.1. lleproanyueckunii 3aKOH ¥ NIEPUOAUYECKAs
cucrema [[..Menneneera. CtpoeHne aToma .

Otkpertue [1.1. Menaeneesrsim lleprnonnueckoro 3akoHa.
[Tepuoanueckuii 3akoH B hpopmynuposke [[.1. Menneneesa.

[Teproanueckas TabauIa XUMUYECKUX JIEMEHTOB —
rpaguieckoe 0ToOpakeHUE MePpUOINIECKOro 3akoHa. CTpyKkTypa
NEPUOJNYECKON TaOIULbL: IEPUOABI (MaJible ¥ OOJIbIINE), TPYIIbI
(rmaBHas U moOouHas). ATOM— ClIOXkHas yacTuua. Aapo (IpoTOHbI
Y HEUTPOHBI) U ANIeKTpOoHHAas o0onouka. M3oronsl. CtpoeHue
AJNEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJlbIX MEPUO/IOB.
Oco0eHHOCTH CTPOEHHMSI IIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB OOJIBIINX MEPUOJOB (MEPEXOIHBIX DIEMEHTOB).
[Mousitre 06 opbuTassx. S-, p- u d-OpOutanu. DIeKTPOHHBIC
KOH(UTYpali aTOMOB XUMHUYECKHUX AJIEMEHTOB.

CoBpeMeHHast GOopMyIHPOBKA IEPUOIUIECKOTIO 3aKOHA.
3HayeHHe NepPUOANYECKOrO 3aKOHA U MEPHUOUYECKON CHUCTEMBI
xuMHueckux aieMeHToB [I.M1. MenneneeBa [yl pa3BUTUS HAYKU U
INOHUMAaHUS XUMUYECKOH KapTUHBI MUDA.

Tema 2.3. CTpoeHue BeliecTa

Cooeprcanue yueonozo mamepuana-

2.3.1.0cHoBHBIE TUIIBI XUM. CBsI3U. MoHHAS U
KOBAJICHTHBIE CBA3U.

Karuonsl, ux oOpazoBaHue U3 aTOMOB B pe3yJibTaTe
npolecca OKUCIeHU. AHMOHBI, UX 00pa30BaHME U3 AaTOMOB B
pe3yabTare npoiecca BoccTaHoBIeHUA. IOHHas CB3b, KaK CBS3b
MEXIy KaTUOHAMU U aHHOHAMH 3a CUET 3JIEKTPOCTATUYECKOTO
nputsbkenus. Knaccudukarysi HOHOB: IO COCTaBy, 3HAKY 3apsja,
HAJIMYUIO THAPATHOU 000109ku. OHHBIE KpUCTAIITUYECKUE
pemetku. CBOKCTBA BEIIECTB C MOHHBIM THUIIOM KPUCTAILNTMYECKON
penieTku. Mexanu3m 00pa3oBaHUs KOBAJIGHTHOM CBSI3U
(0OMEeHHBIN U JOHOPHO-AKIENTOPHBIN).. KoBaseHTHBIE TosipHas
Y HEeNoJIsIpHas cBs3U. KpaTHOCTh KOBaJIEHTHOM CBSI3H.
MonekyJisipHbIE 1 aTOMHBIE KPUCTAJUIMYECKUE PELIETKU
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2.3.2. [Ipaktuaeckoe 3ansiTre No2
UYucTele BemecTBa 1 cMecH.  JucriepcHbie
CUCTEMBI

[TonsiTue o cMecu BemecTB. [ OMOT€HHBIE U TETEPOTrCHHBIE
cmecu. CocTaB cMmeceli: 00beMHast B MaccoBast JOJIM KOMIIOHEHTOB
CMeCH, MaccoBasi J0JIsl IPUMECEH.

[Tonsitue o gucnepcHoit cucteme. JlucnepcHas dasza u
nucrniepcuonHas cpefa. Kinaccuduxaiuys IucrepCcHbIX CUCTEM.
ITonsaTHe 0 KOJUIOUIHBIX CHCTEMAX.

«IIpuroToBiaeHne TUCIIEPCHBIX PACTBOPOBY

Tema 2.4. Bona. PacTBopbl. DiieKTpoMTHYECKAs
JMCCOLIMAIIHS.

Cooeprcanue yueonozo mamepuana -64ac

2.4.1. Bona. PactBopsl. PacTBOpeHue.
DNEeKTPOIUTHYECKAs AUCCOLMAIUS BELIECTB

Bona xak pactBopurens. PacTBopruMocTh BENIECTB.
HacsliieHHble, HeHaChIIIEHHbIE, TEPECHIIEHHBIE PACTBOPHI.
3aBUCUMOCTb PACTBOPUMOCTH Ta30B, KUAKOCTEN U TBEPABIX
BELIECTB OT Pa3IMYHbIX (haKTOPOB.

MaccoBas 10151 paCTBOPEHHOT'O BEILECTBA DJIEKTPOIUTHI U
HEDJIEKTPOJIUTHL. DJIEKTPOIUTHYECKAs Tuccouanysi. MexaHu3Mel
ANIEKTPOIUTUYECKON AUCCOLMALINY TSl BEIIECTB € Pa3IMUHbIMU
TUIIAMHM XUMHUYECKOH cBs3H. ['MpatupoBaHHble U
HEeruApaTUpOBaHHbIE HOHBL. CTENeHb IEKTPOIUTHUECKOM
mucconranuu. CunbHbIe U c1a0ble 31eKTPOIUThl. OCHOBHBIE
HOJIOKEHUSI TEOPUU HIIEKTPOIUTHYECKON Aucconnanuu. Kucnorsl,
OCHOBAHMS U COJIU KaK JIEKTPOJIUTHI.

2.4.2 Tlpaktuueckas pabota Ne3

Peakiiimu noHHoro ooMeHa .

2.4.3 Ilpaktuueckoe 3ausitue Ned

[IpuroTroBieHne pacTBOPOB C ONpeeIEHHON MacCOBOM
JI0JIEN paCTBOPEHHOT'O BEIIECTRA.

Tema 2.5. Knaccudukarus HeopraHmuecKux
COEJMHECHUH U UX CBOMCTBA

Cooepicanue yueonozo mamepuana -10 gac

10
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2.5.1. KuciaoTsl 1 ©X CBOMCTBA

KucnoTsl Kak 37€KTpOIUTHI, UX KiIacCU(PUKAIUS IO pa3IndHbIM
IIpU3HaKaM. XMMHYECKUE CBOMCTBA KHACIOT B CBETE TEOPUHU
3IEKTpoIUTHYECKON nucconuanui. OCoOeHHOCTH
B3aUMOJCHCTBHS KOHIIEHTPUPOBAHHOM CEPHOU U a30THOM KUCJIOT
¢ metasmmamMu. OCHOBHBIE CITOCOOBI MOJIYYEHUSI KUCJIOTHI.

2.5.2.0cHoBanus 1 ux cporctsa Cojid, OKCUIbI
U UX CBOMCTBA

OcHOBaHMS KaK JIEKTPOIUTHI, UX KJIacCU(pHUKAIIHS IO
pa3IMYHBIM IpU3HAKaM. XMMHUYECKUE CBOMCTBAa OCHOBAHUH B
CBETE TEOPUU IJIEKTPOJUTUUECKON quccounanuu. Pazmoxenue
HEPaCTBOPUMBIX B BOjie OCHOBaHUM. OCHOBHBIE CIIOCOOBI
noy4yeHus: ocHoBaHu. CoyiM Kak 37eKTpoJuThl. CoJiu CpeTHUE,
KHUCJIbIE U1 OCHOBHBIE. XMMUYECKH CBOMCTBA COJIEH B CBETE TEOPUU
AMEKTPOIUTUYECKON auccormanuu. CrocoObl TOTyYSHHUS COJICH.
['unponus coneii. Okcuapl 1 X cBoiicTBa. ConeoOpasyromue u
HecosieoOpa3ytoue okcuabl. OCHOBHBIE,
aMdoTepHbIe U KUCITOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa
OKCHJIa OT CTEIIEHH OKHCJIe-

HUs 00pa3yroIIero ero MeTajuia. XUMHYECKUE CBONMCTBA
okcuioB. [Tonyuenune okcumoB.

2.5.3. Ilpaktryeckoe 3ansatue Ne5

«CBoJicTBa KUCIIOT, OCHOBAaHHH, COJIEH, OKCUOB, OMHAPHBIX
COCTMHCHUN — KapOHUI0B, TUAPHUIOB, POCHHUIOB, CUITHITUIOB.
CMelaHHbIe BEIIECTBA
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2

Tema 2.6. XuMudeckue peakiuu

Cooepotcanue yueonozo mamepuana-6uac

2.6.1.Knaccudukanuss XUMHUECKUX peaKui

OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHBIC pCaKkuu.

Peakiinu coequuenus, pa3noxKeHus, 3aMeIeHus, 0OMeHa.
Karanutuueckue peakuun. OOpaTuMble U HEOOpATUMbIE PEAKIIUH.
['oMoreHHbI€ ¥ T€TEPOTCHHBIC PEaKIINK. JK30TEPMHUUECKUE U
SHIOTEpMHUUECKUE peakinu. TemnoBon 3PeKT XuMUIECKIX
peakuuii. Tepmoxumuueckue ypaBHeHUs1. CTENEHb OKUCICHUS.
OKHCIIHUTEIb ¥ BOCCTAHOBJIEHHE. BOCCTAHOBUTEIL M OKHCIICHUE.
Mertoa sneKTpoOHHOTO OaiaHca AJisi COCTaBIICHUS YPaBHEHU I
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakinil. CocTaBiaeHue
OKHCITUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Togdop

KO3 (UIIMEHTOB.

2.6.2.CKOpOCTh XMMUYECKUX PEAKIIUM
OO6paTUMOCTh XUMHUYECKUX PEAKIIUH.

[IpakTruueckoe 3ansiTue Ne6

[ToHsiTHE O CKOPOCTH XUMHYECKUX PEAKIIUNA. 3aBUCUMOCTD
CKOPOCTH XUMHYECKUX PEAKIIUN OT Pa3IUYHBIX (DaKTOPOB:
IPUPOJIbI pEarupyIOLIUX BEIIECTB, UX KOHIIEHTPAIUH,
TEMIIEpPaTypbl, TOBEPXHOCTH COMPUKOCHOBEHUS U UCIIOJIb30BAHUS
Karanau3aTopoB. OOpaTuMble U HEOOpATUMBIE PEAKIUU.
XHMMHUYECKOE PABHOBECHE U CITOCOOBI €0 CMELIEHUSI.

«®DakTopHI ,BIUAIONINE HA CKOPOCTh XUMUYECKOH peakiuu Pacuer
CKOPOCTH XMMHUYECKON PEAKIII .
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2

Tema 2.7.MeTaiuibl U HEMETAJLIEL.

Cooepircanue yueonozo mamepuana -6 yaca

2.7.1. Obmast xapaKTepUCTUKA METAJIIOB.

OO0111as1 XapaKTepUCTUKA HEMETAJIOB.

Oco0eHHOCTH CTPOEHHUS aTOMOB U KPUCTAJIJIOB.
®dusnueckue cBoricTBa MeTamuioB. Kimaccudukaius MeTanioB 1o
pa3IUYHBIM IPU3HAKaM. X UMUYECKUE CBOMCTBA METAJIJIOB.
DJIEKTPOXUMUYECKHUN Pl HANIPSYKEHU METAJLIOB.
Meraorepmus.

O6mue cnocoOwl monmydeHus: MmetauioB. [lonstue o
Metaiutypruu. [lupoMeraiutyprusi, THAPOMETAIUTYPrus U
anekTpomeTautyprus. CriaBbl YepHbIe U IBETHbIC. OCOOEHHOCTH
cTpoeHust aToMoB. HemeTanibsl — npocThie BENIeCTBa.
3aBHCUMOCTh CBOWCTB T'aJIOT€HOB OT MX MOJIOKEHUS B
[Tepuoanueckoit cucreme. OKUCIUTENBHBIE U BOCCTAHOBUTEIbHBIE
CBOMCTBA HEMETAJJIOB B 3aBUCHUMOCTH OT UX MOJIOKEHUS B PALLY
ANEKTPOOTPULATEILHOCTH.

2.7.2. TlpakTuyeckoe 3anstue Ne7

«O01I1Me CBOMCTBA METAJIIOBY

JuddepeHupoBaHHbIN 3a4eT

Hroro

98
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XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJILHOCTH

CTYJAEHTOB.

Coaep:xxanune 00y4eHus

XapaKTepuCTHKA OCHOBHbIX BH/10B
AeATeJILHOCTH CTYJAEHTOB
(Ha ypoBHe y4eOHBbIX JeiiCTBHI)

Baxuelinmue xuMu4eckKue
MOHATUSA

VYMeHue AaBath ONpeAeIcHue U
OIepUPOBATh CIEAYIOIUMHA XUMUYECKUMU
HOHSTHUSIMH: BEUIECTBO, XMMHUUECKHUIA
JJIEMEHT, aTOM,

MOJIEKYJa, OTHOCUTENIbHbIE aTOMHAs U
MOJIEKYJISIpHAs. MAacChl, HOH,

AJUTOTPOIHS, U30TOIbI, XUMUYECKas! CBA3b,
AJIEKTPOOTPULATENBHOCTD, BaJICHTHOCTD,
CTENEeHb OKUCIIEHUS, MOJIb, MOJISIpHAs
Mmacca,

MOJIIPHBIN 00beM ra3000pa3HbIX BEILECTB,
BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBHI,
AIIEKTPOJIUT U HEJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAS TUCCOLUALIUS,
OKHUCJIMUTENh U BOCCTAHOBUTEIb, OKHCIICHUE
Y BOCCTAHOBJIEHUE, TEINIOBON 3 peKT
peaxIu, CKOPOCTh XUMUYECKOH peakiuy,
KaTaJlnu3, XUMUYECKOE paBHOBECHE,
yIJIepOJIHBIN CKeNeT, GyHKIMOHAIbHASA
rpynma, u3o0Mepus,

rOMOJIOTHSI

OcCHOBHBIC 3aKOHBI XUMHH

DopMyIMPOBaAHUE 3aKOHOB COXPaHEHUS
MAacCHhI BEIIECTB U IIOCTOSIHCTBA COCTaBa
BEIIICCTB.

YcraHoBKa MPUYMHHO-CIIEICTBEHHOM
CBSI3M MEXJy COJICpKAaHUEM 3TUX 3aKOHOB
Y HallUCaHUEM XUMHUYECKUX HOpMyIT U
YPaBHECHUU.

YcraHoBKa 3BOJIIOIIMOHHON CYIIIHOCTH
MEHJIEJICEBCKOM U COBPEMEHHOM
(bOpMyYITHPOBOK MEPUOTUUECKOTO 3aKOHA
. . MenaeneeBa. O0bsicCHCHUE
(M3UYIECKOTO CMBICIa CUMBOJIUKH
MePUOANYECKON

TaOJULBI XUMHYECKUX d1eMeHTOB []. 1.
MenpeneeBa (HOMEPOB AJIEMEHTA,
neprojia, TPYINbl) U YCTAaHOBKA MIPUYUHHO-
CJIECTBEHHOM CBS3U MEXKy CTPOCHUEM
aToOMa M 3aKOHOMEPHOCTSAMH U3MEHECHUS
CBOWCTB 2JIEMEHTOB U 00pa30BaHHBIX MU
BEIIECTB B IEPUOAAX U IpyIax.
XapakTepUCTUKA JIEMEHTOB MaJbIX U
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OONBIINX NEPUOOB MO UX MOJOKEHUIO B
[Iepnognueckon cucreme /1. M.
Menneneena

OCHOBHBIE TEOPUN XUMHUHU

YcraHoBKa 3aBUCUMOCTH CBOMCTB
XUMHYECKHX BEUIECTB OT CTPOCHUS ATOMOB
00pa3yoIINX UX XUMUYECKHUX JIEMEHTOB.
XapaKTepUCTUKA BA)KHEUIIINX THUIIOB
XUMHYECKHUX CBSI3EH U OTHOCHUTECIHLHOCTH
ATOU THUIOJIOTHH.

OO0OBsICHEHHE 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOCHHUS
KPUCTAJUIMYECKUX PELIETOK.
DopMyIUPOBKA OCHOBHBIX MOJOKEHUN
TEOPHUHU DJICKTPOJUTUUECKON TUCCOIUALINT
Y XapaKTEPUCTHUKA B CBETE ATOW TEOPUH
CBOWCTB

OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
coeuHeHn. @OpMyIMPOBKA OCHOBHBIX
MOJI0KEHUN TEOPUU XUMHUYECKOTO
CTPOEHUSI OPTaHHUYECKUX COCIMHEHUMN U
XapaKTEPUCTUKA B CBETE TOU TEOPUU
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COEIMHEHUN

Baxnenmne BeniecTsa 1 MaTepualibl

XapaKTepuCcTUKa COCTaBa, CTPOEHUS,
CBOWCTB, MOJyYEHHS] U IPUMEHEHUS
BakHenmux MetaioB (IA u Il A rpynm,
AJIOMUHHS, JKeJle-

3a, a B €CTECTBEHHO-HAYYHOM Mpoduiie u
HEKOTOPBIX d-3JIEMEHTOB)

Y UX COEUHEHUN. XapaKTEePUCTUKA
COCTaBa, CTPOCHMUS, CBOMCTB, OJIyYEHUS U
npume-

HeHus BaxHeHmux HemeTauios (VI A,
VIIA, VIA rpymnm, a Takxe a3oTa u
docdopa, yriepona u KpeMHUS, BOJAOPOIA)
Y UX COEUHEHUN. XapaKTEePUCTUKA
COCTaBa, CTPOCHMUSI, CBOMCTB, MOJIyYEHUS U
npume-

HEHMS BaXKHEUIINX KJIACCOB
YIJIEBOJIOPOJIOB (JIKAHOB, IUKJIOATKAHOB,
AJIKEHOB, AJIKKWHOB, aPEHOB) U UX Hanbolee
3HAUYUMBIX

B HAPOJHOXO3MCTBEHHOM I1JIaHE
npejacTaBuTeNnei. AHaIOruuHas
XapaKTEPUCTUKA BAXKHEUIINX
MpEeACTaBUTEIIEH

JIPYTUX KJIaCCOB OPraHUYECKHUX
COCIMHECHUI: METAHOJIA ¥ ITAHOJIA,
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CJIOXKHBIX 3(QHUPOB, KUPOB, MBLI,
anpaeruioB (hopmManbAeTUI0B U
aleTanbAeTHAa), KETOHOB (aIleToHA),
KapOOHOBBIX KUCIIOT (YKCYCHOW KHCIIOTBHI,
JUTSL €CTECTBEHHO-HAYYHOTO PO
NIPEICTABUTEIICH IPYTUX KIIACCOB KHCIIOT),
MOHOCaXapuJ0B (TJIFOKO3bI), JUcaxa-
pUI0B (caxapo3sbl), MOJHUCAXAPUIOB
(kpaxmasia ¥ 1eJITI0NI03bI ), aHIIINHA,
AMUHOKHCJIOT, OCITKOB, NCKYCCTBEHHBIX U
CUHTETHUYCCKHX

BOJIOKOH, Kay4yKOB, TJIACTMAcC

XUMHYECKH I A3BIK
M CHMBOJINKA

Hcnonb3oBaHue B yueOHOH U
poQeCcCHOHATBHOM JACSITEIHLHOCTH
XUMHUYECKUX TEPMHUHOB M CHUMBOJIUKH.
Ha3BaHue M3y4eHHBIX BEIIECTB IO
TPUBHAILHOW WITH MEXTyHAPOIHON
HOMEHKJIATYpE U OTPAKEHUE COCTaBa ITUX
COCJIMHEHUH C TIOMOIIBI0 XUMUYECKIX
dbopmyn. OTpakeHHE XUMUIECKUX
TPOIIECCOB C TIOMOIIBIO YPaBHEHHIA
XUMHUYECKHUX PeaKui

XuMH4YecKHe peakunu

OOBsicCHEHHE CYIIHOCTH XUMHYECKUX
nporieccoB. Kimaccudukanms
XUMHYECKUX PEAKIHIA M0 Pa3TMYHbIM
NpU3HAKAM: YHCITy U COCTaBY MPOIYKTOB U
peareHToB, TerioBomy 3P dekTy,
HarnpaBJICHHIO, (pa3e, HATHIUIO
KaTaJIn3aTopa, N3MECHCHHIO CTETICHEH
OKHCIICHHS 3JICMEHTOB, 00pa3yIOIINX
BEIICCTBA.

YcTaHOBKA MPU3HAKOB OOIIETO H
Pa3IMYHOTO B TUTIOJIOTHH PEAKITHH JIsI
HEOPTaHUYECKON M OpPraHMYECKOW XMMHH.
Krnaccudunukanus BemecTB U mMpoIeccoB
C TOYKH 3PCHUS OKUCIICHUS-
BoccTaHoBJIeHUs. COCTaBIEHUE YpaBHEHUN
PEaKIHii ¢ MOMOIIIBIO METO/1a
3JICKTPOHHOTO OaJlaHca.

OOBbsICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIIUU U TOJIOKEHUS
XUMHUYECKOTO PAaBHOBECHUS OT PA3TUYHBIX
dbakTopoB

XUMHYECKHH IKCIIEPUMEHT

BrImonnHeHne XMMHYECKOT0 SKCTIEpUMEHTA
B [TIOJIJHOM COOTBETCTBUU C MIPABUIIAMU
0e30MacHOCTH.

Hab6mronenue, puxcarus u onvucanue
pe3yJIbTaTOB MPOBEICHHOTO IKCIIEPUMEHTA
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Xumuyeckass uHGpopMauus

[IpoBeneHne caMOCTOATENBLHOTO TIOUCKA
XUMHUYECKOU HH(pOpMAaIIH C
MCIOJIb30BAHUEM PA3JIMYHbBIX HCTOYHHUKOB
(Hay4YHO-TIOITYJISIPHBIX

U3JaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UuTepHeTa).

Hcnons30BaHNE KOMITBIOTEPHBIX
TEXHOJIOTUH 111 00pabOTKU U Tiepenavn
XUMHUYECKOU HH(pOpMALIMK U €€
IpeJICTABJICHUS B pa3JIU4HbIX (popmax

Pacuersl o xuMu4eckum (popmyaam
U YPaBHEHUSIM

YcraHoBKa 3aBUCUMOCTH MEXKIY
Ka4eCTBEHHOUN U KOJIMYECTBEHHOU
CTOpPOHAMH XUMHUYECKUX OOBHEKTOB U
MpoueccoB. PellleHne pacyeTHbIX 337134 10
XUMUYECKUM HOpMyJIaM U YPaBHCHHSIM

IIpopunsHoe u npodeccuoHAIBLHO
3HAYHMOE
coaeprKkaHue

OOBbsicHEHNE XUMHYECKUX SIBJICHUI,
MIPOUCXOAIINX B IPUPOJIE, OBITY U Ha
npousBojicTBe. OnpeneneHue
BO3MOKHOCTEH MPOTEKAHUSI XUMHUECKUX
MpeBpaIeHU B PA3IUYHBIX YCIOBUSX.
ColnroieHne mMpaBuil SKOJIOTUYECKH
I'PaMOTHOTO MOBEJICHUSI B OKPY-

)aroren cpene. OneHKa BIUSHUS
XUMUYECKOTO 3arPsSI3HEHUS OKPYKAIOIICH
Cpe/bl Ha OpraHu3M YeJIOBEKa U JpyTrue
JKUBBIe opranu3mMbl. CoOMIOACHUE TIPABUIT
6e3omacHOro oOpaIeHus ¢ TOPIYUMH U
TOKCHYHBIMHU BeEIIECTBAMH, J1aOOpaTOPHBIM
obopynoBanuem. [ToaroToBka pacTBOpoB
3a/ITaHHON KOHIICHTPAIMH B OBITY U Ha
MIPOM3BO/ICTBE.

Kputnueckas orieHKa TOCTOBEPHOCTH
XUMHUYECKOW HH(POpMAIIHH,
MOCTYMArOIIEH U3 pa3HbIX HCTOYHHUKOB

25




3. YCJIOBUS PEAJIM3AIIMA YUEBHOM JUCIUILINHBI

3.1. TpeGoBanusi K MUHUMAJBHOMY MaTePUAJIbHO-TEXHUYECKOMY O0ecneYeHH 10

Peanuzarus yueOHON TUCHUIIIUHBI TpeOyeT HATU4Ks yueOHOTO KaOuHeTa « XUMHUSIY;

Ob6opynoBanue yueOHoro kabunerta: 1. [lepronnyeckas cucrema anemenToB J1. U.
Menpeneena (Tabimiia).

2. DIEKTPOXUMHUYECKUMN DI HAIPSKEHUNA
MeTaJuIoB (TabauIa).

3. Tabmuira «PacTBOPUMOCTE COJIEH,

OCHOBAHHUM, KHCJIOT B BOJC».

4. TaOauel

Texaudeckue cpeacTBa 0OyICHUS:

1. Kommerotep B coope Intel Original LGA-1155 Pentium G2120

2.ITpuntep HP Laser Jet 1020

3.Mynbrumenuiineiii npoextop Vivitek D519

4. Inanpoekrtop Jletn

5. dunanpoexrop CBUTA3b

O6opyaoBanue JadopaTopuu M paboOUYNX MECT JJabopaTOpHK: HAOOPHI TAOJIHIL,
BHjicoMarHuTohoH ¢ Habopom DVD dunprMoB

IIpubopvl, annapamypa, uncmpymernmol
1. Becsl paBHOIUIEUEBBIE, PYUHBIE C TIpeieIaMy B3BelMBaHus B rpammax: ot 0,02 T.
molr.;
Pa3noBec
Juctunmarop

4.OrHeTyuuTenu
CroupTomeTphl
CeTku MeTayuIMUecKe acOECTUPOBAHHBIE PAa3HBIX PA3MEPOB
[ITaTuB MeTauIMyecKuit ¢ HAOOPOM KOJIell U JIarloK
taTuB mist mpoOUpok
. CnupTtoBka
10. Mukpockon 6uonornyeckuii (OnHokyssp 4-100x)
11. ApeomeTtp
12. BeITspkHOM mKad
Ilocyoa u ecnomoeamenvhvie Mamepuavl

©ONOUAWN

[taTuB 1abOpaTOpHBIA IS 3aKPEIUICHUSI TIOCY Il U IPUOOPOB € 2-3 mankaMu
[TpoGupku

Boponka nabopaTtopHas

Konba konndeckast pa3Hoil eMKOCTH

[Taiouku CTEKIISIHHBIE

[Iunerka riasHas

CrakaHbl XUMUYECKHE PA3HONH €MKOCTH

CrexJia mpeIMETHBIE

9. Turnu dapdopossie

10. HunmuHapbl MepHBIE

NGOk~ wDdDE
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11.Yamka BeIapuTeIbHAS

12. [Ilun1s! TUTETbHBIE
13.bymara ¢unbTpoBaHHas
14.Bara rurpockonuyeckas
15. Jlepxatens a1 mpoOUpoK
16.1lItatuB myst IPOOHPOK
17.Epiu 1y1st MOMKY KOJIO ¥ TPOOUPOK
18. Hoxxauist

19.TlonmoTtente

20.Kpyxxku dapdopoBbie
21.Crexia 4acoBble

22. X¥MHYECKHE pEaKTHUBBI
23. X¥UMHUYECKHE UHIUKATOPbI

IIporpammHoe obecnieyenmne
MS Win XP Professional SP2 32-bit Russian Legalization DVD license Ne43899319,
nuteH3uoHHbIH 1oroBop ot 07.05.2008 (OO0 "HIIO Unnyxkius
bpsiackoe mpenct."), "Microsoft Office Standard 2007" Microsoft Open License
43178755 (OOO "HIIO Wuaaykmus"), HOMEp 3aka3za TOPrOBOrO TMOCPETHUKA
ML766281-3

3.2. UudopmannonHoe obecnevyeHne y4eOHOMH TUCIUNINHbBI
IlepeyeHb pexkoMeHayeMbIX Y4eOHbIX U31aHuii, UHTEepHET-pecypcos,
AONOJHHUTEJIBbHOM JINTEPATYPhbI

OcHogHble UCTOYHUKU.
1. Tabpuensn O.C., OctpoymoB WN.I'. Xumus mais npodeccruii ¥ crieruaibHOCTEH
TexHudeckoro npoduisa. M.: Akagemus, 2017. 272 c. (14 2x3.). — ISBN 978-5-
4468-4315-2

JlononnumenvHvie UCMOYHUKIL
1.  JleBunkuéi M.M. [lo6po moxanoBaTh B xumuto, 2021. McTouyHHMK nocTyma:
www.profspo.ru
2. llenuka B.U., AdanacseBa O.0., JIaBpentseBa O.B. Oprannueckast Xumusi. Y.
[Toco6-e mns CIIO, 2021. UcTounuk moctymna: Www.profspo.ru
3.  IIpecc N.A. Obmas xumus. DbC «Jlanby, 2021. 496 c. Ucrounuk pocrymna:
www.elanbook.com

HNutepHer pecypcebl
http: //www.iprbookshop.ru/ - 3nekrporHO-0MOIMOTEYHAs cUCTEMa

2. IPRbooks http://www.consultant.ru/ - Cripasouso-mipaBoBast
cucrema Koncynpsrantlitoc

http: //wwwe.elibrary.ru/ - HanmonansHast 3eKTpoHHast OMOInoTeKa
http: //www.edu.ru/ - ®enepanbubrii MaTepreT-nopran «Poccuiickoe oopa3oBaHue
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METOAUYECKOE OBECIHHEYHEHUME JUCIUIIJIMHBI
YMK
MeTtonnyeckue yka3zaHus 110 IPOBEIECHUIO TPAKTUYECKUX padoT 1o XUMHH
MeTtonnyeckue yka3zaHus 110 BHEAyAUTOPHOU paboTe no XuMuu

3.3. MeToauyeckue peKOMeHIAUMHU 1JI1 HHBAJIU/I0B H JIMI C OrPAHUYEeHHbBIMH
BO3MOKHOCTSIMHU 3/10POBbSI

st o0yyarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI MOTYT
NPUMEHSTCS cleAyrolmue (QopMbl OpraHU3aluy IEJarorH4eckoro Impolecca H
KOHTPOJISI 3HAHUM:

0151 C1ab0BUOAUUX.!

- o0ecreunBaeTCsl UHAUBUAYaIbHOE paBHOMEPHOE ocBenieHue He meHee 300
JIIOKC;

- JUIS  BBIIOJHEHHUS KOHTPOJBHBIX 3aJaHMM TP  HEOOXOAMMOCTH
NPEIOCTaBISIETCS YBEIMUMBAIOIIEe YCTPOUCTBO;

- 3aJ1aHUs U1 BBIMOJTHEHUS, @ TAaK)KE€ MHCTPYKIUS O MOPSAJIKE BBIMOJHEHUS
KOHTPOJIBHBIX 3aJaHuii 0)OPMIISIFOTCS YBEJIMYCHHBIM HIpUPTOM (pazmep 16-20);

OJ181 2TYXUX U CLAOOCTILIUAUUX:

- o0OecrieynBaeTcss  HalUW4We  3BYKOYCHIJIMBAIOLIEH anmnaparypsl

KOJIJICKTUBHOI'O ITOJIB30BAaHU, IIpu H€O6XOI[I/IMOCTI/I o6yt1a}0n11/1xc;1
MpeaOCTABIIACTCA 3BYKOYCHIIMBAIOIasa aliaparypa HHAWBUAYAJIIBHOT'O
ITOJIB30BAHMSI,

- JUTSL JIUT] C TSDKEIBIMU HApYIICHUSIMU PEUH, TIyXUX, CIa00CIHbIIIaniiuX Bce
KOHTPOJIbHBIC 3aJlaHUsl 10 JKEJIaHWI0 OOYYarOIIUXCS MOTYT IPOBOJIUTHCS B
MUCbMEHHOU dopme.

OcHoBHOH (opMOii OpraHu3aluu IMEJarormueckoro IMpolecca sBISETCS
UHTETPUPOBaHHOE OOy4YeHHWE HWHBAJUJIOB, T.€. BCE oOOydwarommuecss oO0ydaroTcs B
CMEIIaHHBIX TPYIIAax, WMEIT BO3MOXHOCTh TIOCTOSHHO OOMIATBCS  CO
CBEPCTHUKAMH, JIETYE aJalITHPYIOTCS B COITUYME.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOMI
JANCIHUITIMHBI

KoHTpoJib ¥ oleHKAa Pe3yIhbTaTOB OCBOCHMS y4eOHON TUCHMIUIMHBI OCYIIECTBIISETCS
MpernojaBaTeIeM B IIPOIecce MPOBEACHUS MPAKTHUYCCKUX 3aHATHH MU J1a0OpaTOPHBIX
paboT, TECTHPOBAHMS, a TAKKE BHITIOJHEHHS O0yYarOIIMMUCS WHIMBUIYaJIbHBIX 3aaHUH,
MPOEKTOB, UCCIEAOBAHUN.

Pe3ysabTaThl 00y4eHus1 @opMBbI U METOAbI KOHTPOJISI U
(ocBOEHHBIE YMEHHs1, YCBOCHHbIE 3HAHMA) OLIEHKHU Pe3yJbTATOB 00y4YeHMs
B pesynbTaTte ocBOeHUS yueOHOM TUCIIMITIIMHBI
«XuMus» 00yJarOIIHIACS TOJKEH YMETh: Texymuii KOHTPOIB B hopme:
* Ha3bIBaTh: U3yUYEHHBIC BEIIECTBA O v/ CaMOCTOSTEIbHBIX PaboT;
TPUBUATHHOU UITU MEKTyHAPOTHOM v’ 1a0OpaTOPHBIX U MPAKTUYECKHUX
HOMEHKJIATypE; paboT;
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* OMpPEIETATh: BAJICHTHOCTh U CTENICHb
OKHCJICHUSI XUMUYECKHUX 3JIEMEHTOB, THUII
XUMHYECKOU CBSI3U B COCIMHEHUSIX, 3aps]l NOHA,
XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX U OPTaHUYECKUX COEAUHEHHH,
OKHCIIUTENh U BOCCTAHOBUTEND, TPUHAJIEKHOCTD
BEIIECTB K Pa3HBIM KJIaCCaM HEOPTaHUYECKUX U
OPraHNYEeCKUX COCIMHEHUI;

* XapaKTepHU30BaTh: JIEMEHTHI MAJIBIX IEPUOJOB
0 UX MojoxkeHuto B [lepronnueckont cucreme
J.. MenpaeneeBa; o0mue XMMAYECKHE CBOMCTBA
METaJJIOB, HEMETAJIOB, OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX U OPTAHUYECKUX COCIMHEHUI;
CTPOEHUE U XUMUYECKUE CBOMCTBA N3YUYEHHBIX
HEOPraHWYECKUX U OPTAHUYECKUX COCIMHEHUI;

* OOBSCHATH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT
HX COCTaBa U CTPOCHHUS, IPUPOY XUMHUECKOM
CBsI3Y (MOHHOM KOBAJICHTHOM, METAJUNIMUECKON 1
BOJIOPOJIHOM ), 3aBUCUMOCTh CKOPOCTHU
XUMHYECKON PEaKIMU U TOJIOKEHUE XUMHUUECKOTO
paBHOBECHS OT Pa3IMYHBIX (AKTOPOB;

* BBINOJIHATh XUMUYECKUN DKCIIEPUMEHT: 110
pPAacIO3HAaBaHUIO BAXKHENIINX HEOPIraHUYECKUX U
OPraHUYECKUX COCIUHEHUN;

* IIPOBOJHUTH: CAMOCTOSTEIbHBIA IIOUCK
XUMHUYECKON MH(OPMALIUU C UCTIOJIb30BAaHHEM
Pa3IMYHBIX UCTOYHUKOB (HAy4YHO-TIOMYJISIPHBIX
U3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
NuTepHera); UCIonb30BaTh KOMIBIOTEPHbBIE
TEXHOJIOTUH 11 00pabOTKU U Mepeaavu
XUMHUYECKON HH(OPMAILIMK U €€ TIPE/ICTABIICHUS B
pa3anyuHbIX popmax;

* CBA3BIBATH: U3YUYECHHBINM MaTEpUAIl CO CBOEHN
npodeccuoHanbHON NeSTENbHOCTHIO;

* pelaTh: pacyeTHHIE 3a7a4H 110 XUMHUUYECKUM
dbopMyam U ypaBHEHUSIM;

HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS
B IIPAKTUYECKOU JEATEIBHOCTH U IIOBCEIHEBHOMN
KU3HU:

* s OOBSCHEHUSI XUMUYECKHX SIBIICHUH,
MIPOUCXOIAIIUX B IPUPO/IE, OBITY U HA
MPOU3BOJICTBE;

* OIpeIeTeHUs] BO3MOKXHOCTH MPOTEKaHUS
XUMHUYECKUX MPEBPALICHAN B PA3IMYHBIX
YCIIOBHSIX M OLIEHKHU UX MOCJIEACTBHM;

* DJKOJIOTMYECKH IPAaMOTHOIO MOBEJCHHUS B
OKpY>Karolleu cpeae;

* OLEHKHU BIUSHUS XUMHUYECKOTO 3arpsi3HEHUS

SNENEN

TEMATHYECKHUX TECTOB;
XAMHAYECKHUX JUKTAHTOB;
KOHTPOJIBHBIX PabOT MO TeMaM
y4eOHON JUCIUTIITUHBI.
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OKpY’KaloIIeH cpelibl Ha OPraHn3M YeJIOBEeKa
JPYTHUE KUBBIE OPTaHU3MBI;

* 0e30MacHOro o0palleHus ¢ TOPIOYUMHU U
TOKCHYHBIMHU BEIIECTBAMU U JTAOOPATOPHBIM
000pyI0BaHHEM;

* IIPUTOTOBJICHHS PaCTBOPOB 33/IaHHON
KOHIICHTpAINK B OBITY U Ha MPOU3BOJICTBE;

* KPHUTUYECKON OLIEHKU JOCTOBEPHOCTH
XUMHYECKON MH(OPMALIUY, TOCTYAOLIEN U3
Pa3HBIX HCTOYHUKOB.

B pesynbrare ocBoeHMs yueOHOW AUCIIUTLIMHBI
«Xumus» 00yJarouuics T0KEH 3HATD:

* BaXXHEUININE XUMHUECKUE TTOHSTHUS: BEIIECTBO,
XUMUYECKHUM 2JIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTEJIbHBIC aTOMHAsI M MOJIEKYJISIpHAsi MacChl,
WOH, aJUTOTPOIIHSI, U30TOIBI, XUMUYECKast CBS3b,
3IEKTPOOTPHUIIATETLHOCT, BAJIGHTHOCTD, CTETICHb
OKHUCJICHUSI, MOJIb, MOJISIPHAsI Macca, MOJIIPHBII
00BeM ra3000pa3HbIX BEIIECTB, BEUIECTBA
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHUS,
PacTBOPBI, JIEKTPOIUT U HEIJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs AUCCOLMALUS, OKUCIUTEND U
BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBJICHHE,
Ter10BOM 3 (eKT peakluu, CKOPOCTh
XUMHUYECKON peaklMM, KaTaau3, XUMUYECKOe
pPaBHOBECHE, YTIIEPOJHBIN CKEJIET,
(byHKIMOHANIbHAS TPYIINA, H30MEPHUs, TOMOJIOTHS;
* OCHOBHBIE 3aKOHBI XUMUU: COXPAHEHUS MACChI
BEILIECTB, IOCTOSIHCTBA COCTABA BEILECTB,
[Tepunomnueckuii 3axkon .. Menneneena;

* OCHOBHBIE TEOPUU XMMHH; XUMUUECKOH CBS3H,
ANEKTPOJIUTUUECKON TUCCOLUALINY, CTPOCHUS
OpraHWYECKHX U HEOPTaHUYECKUX COEIMHEHUI;

* Ba)KHEWIME BEUIECTBAa U MaTE€pPUAJIbL:
Ba)KHEMWIIINE METAJJIbI U CIUIaBbl; CEpHAsi, COJIAHAs,
a30THas M YKCYCHAasl KHCIIOTBI; OJIarOpoJIHbIE
rasbl, BOAOPO/, KUCIOPO/I, TAJIOTEHBI, IEJTOYHbIE
METaJlJIbl; OCHOBHBIE, KUCIIOTHBIE U aM(OTEpHBIE
OKCHUJIbl U TUJIPOKCHUIBI, IIETIOUH, YIIIEKUCITBIA U
yrapHbIi Ta3bl, CEPHUCTBIN a3, aMMHakK, BOJA,
MIPUPOJIHBII T'a3, METaH, 3TaH, ITUIEH, alleTUIIEH,
XJIOpU]T HATpHUsI, KApOOHAT U THAPOKApOOHAT
HaTpusi, kKapOoHat u pocdar kanbius, 6eH3017,
METAHOJI ¥ ATAHOJ, CJIOKHBIE Y(DUPBI, KUPHI,
MbLIa, MOHOCaxapuabl (TJIIOK03a), TUcaxapuibl
(caxapo3sa), nonucaxapuasl (Kpaxmai u
[EJUTI0JI03a), AHUITUH, aMUHOKHCIIOTBI, OCITKH,

Texkymuii KOHTPOJb B hopme:

v/ CaMOCTOSTEIBHBIX PadoT;

v’ 1a00opaTOPHBIX U MPAKTUUECKHUX
pabor;

TEMaTHYECKUX TECTOB;
XUMHYECKUX JTUKTAHTOB;
KOHTPOJBHBIX paboT 10 TeMaM
y4eOHOH TUCIUTIINHBL.
HToroBsiii KOHTPOJH B hopme

¢ depeHIIMPOBaHHOTO 3a4eTa.

AN
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HCKYCCTBEHHBIE U CUHTETHYECKHUE BOJIOKHA,
Kay4yKH, IIJJAaCTMACCHI;

IIpumepHbIe TeMBbI pedepaToB (10KI2/10B),
HHIMBHUAYAJBHBIX POEKTOB.

* buoTexHOI0rNs ¥ reHHast HHXKeHepUs: — TexHosoruu X XI Beka.

* HaHoTexHOMIOrMs Kak MPUOPUTETHOE HANPABJICHUE PAa3BUTHS HAYKH U IPOU3BOJICTBA B
Poccuiickoit @enepanuu.

» CoBpeMEHHBIE METO/IbI 00€33apa’kuBaHUs BOJIBI.

* AJUIOTpOIHSI METAJIJIOB.

* Xusup u nesrenvHocts .M. MeHnneneena.

* «[lepuoanyeckoMy 3akoHy OyJylee He TPO3UT pa3pylICHUEM. ..»

* Cunres 114-ro sanementa — TpuymM@ poCCUNUCKUX (PU3UKOB-SACPIIHNKOB.

* MI30TOMBI BOOpOIA.

* Ucnonb3oBaHue pauoaKTUBHBIX U30TOMOB B TEXHUYECKUX LIETISAX.

* PEHTreHOBCKOE M3IIy4eHHUE U €r0 UCIIOJIb30BaHUE B TEXHUKE U MEIUIMHE.

* [[l1a3ma — yeTBepTOE COCTOSIHUE BEILECTBA.

* AMop(QHBI€ BelllecTBa B IPUPOE, TEXHUKE, OBITY.

» OxpaHa OKpy>Karoulel cpeabl OT XUMHUECKOTr 0 3arpsi3HeHus. KonuyecTBeHHbIE
XapaKTEPUCTUKH 3arPSI3HEHUS OKPYKAIOILIEH CpeJibl.

* [Ipumenenue TBepaOro U ra3o06pa3Horo okcuaa yriepona (IV).

* 3amuTa 030HOBOT'O SKpaHa OT XMMUYECKOTO 3arpsi3HEHUSI.

* ['pybGoaucnepcHble CUCTEMBI, UX KJIacCU(PHUKAIUS U UCTIOIB30BAHUE B
npodecCHOHAIbHOMN AeSITeNTbHOCTH.

» KocmeTnueckue reim.

* [I[pumeHeHue CyCIeH3UI U SMYJIbCUNA B CTPOUTEIBCTBE.

* MuHepaJibl ¥ TOpHBIE OPOJIbI KAaK OCHOBA TUTOC(EPHI.

» PacTBOpHBI BOKpYT Hac. TUIbI pacTBOPOB.

* Boza kak peareHT u cpeja Juisi XMMUYECKOT0 Mpouecca.

* )Kusnb u nesrenpHocTh C.AppeHuyca.

* Bkiias1 0OT€UeCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH JIEKTPOIUTUUECKON TUCCOIUALINN.
* YcTpaHeHHe )KeCTKOCTH BObI Ha MPOMBIIIJICHHBIX MPEANPUATUSIX.

 CepHas KHCIIOTa — «XJI€0 XUMHUUYECKON MPOMBIIILIIEHHOCTH.

* Vcnonp30oBaHNe MUHEPAIbHBIX KUCIOT HA MPEANPHUATHAX PA3TUIHOTO MPOQUIIs.
* OKCHU/IBI ¥ COJIM KaK CTPOUTEIIbHBIE MaTEPUAJIBI.

* cropus rurca.

* [ToBapeHHas COJIb KAK XUMHUYECKOE ChIPBE.

* MHoronukuii kapOOHAT KalblMs: B IPUPO/IE, B TPOMBIIIJICHHOCTH, B OBITY.

* Peakuinu ropeHust Ha MPOU3BOJCTBE U B OBITY.

* BupryanbHoe MOIETMpPOBaHNE XMMUYECKHUX ITPOLIECCOB.

* DJIEKTPOJIU3 PaCTBOPOB JIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACILIaBOB 3JIEKTPOJIUTOB.

* [IpakTHueckoe MpUMEHEHHUE IEKTPOIH3a: padhuHIPOBAHKE, TAIbBAHOIIIACTHKA,
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raJbBaHOCTET .

* lcTopus noiaydeHust ¥ IpOnU3BOACTBA ATIOMHUHMS.

* DJIEKTPOJIUTUYECKOE MOTYyYEHUE U paUHUPOBAHUE MEU

* Xuznp u nesrenbHoCcTh . J[9BH.

* Posib METAJUTOB B UCTOPUU YETIOBEUECKOW [IMBUIIA3ALUN. VICTOpUS OT€UEeCTBEHHOM
yepHOU MeTaiuryprun. COBpeMEHHOE METAIUTYPTrAYECKOE MPOU3BOICTBO.

* lcTopust 0Te4ECTBEHHON LIBETHOM METALTyprun. Pojap MeTamioB U CIUIaBOB B HAYYHO-
TEXHUYECKOM IIpOrpecce.

* Koppo3ust MeTamioB 1 crnocoObl 3alIUTHI OT KOPPO3HUH.

* nepTHBIE WM OJaropoHbIE ra3bl.

* Poxxnaromye coiam — rajoreHsl.

* lcTopus mIBEACKON CIUYKH.

* llcTopys BO3HUKHOBEHUS U PAa3BUTHS OPTaHUYECKOW XUMHUH.

* )Kuznsb u nearensHocth A.M.ByTtiieposa.

* Butranusm u ero kpax.

* Posib 0TE€YECTBEHHBIX YUEHBIX B CTAHOBJIECHUHU U PA3BUTHUH MUPOBOI OpraHU4eCKON
XUMUHU.

* COBpEMEHHBIE NIPEICTABICHUS O TEOPUN XUMUYECKOIO CTPOECHUSI.

* DKOJIOTUYECKHUE aCIEKThI NCIIOIb30BAHUS YTIIEBOJOPOJHOTO ChIPbS.

* DKOHOMUYECKHUE aCIEKThl MEXKIYHAPOJHOTO COTPYIHUYECTBA 110 UCIIOIb30BAHUIO
YTJIEBOJOPOIHOTO CHIPBSL.

* VcTopus OTKpBITUS U pa3pabOTKK ra3oBbIX U HE(TAHBIX MECTOPOKACHUN B Poccuii-
ckon denepauum.

* XuMus yIJIeBOAOPOIHOIO ChIPbsl U MOsI Oy ty1nas npogeccus.

* YIIIeBOJOPOAHOE TOIIMBO, €70 BUBI U HA3HAUYCHHUE.

* CUHTeTHYECKHE KayuyKH: UCTOPHUsl, MHOIOOOpa3ue 1 NepCreKTUBLI.

* PesuHOTEXHNYECKOE POU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IPOrpecce.
» CBapOYHOE NTPOU3BOJCTBO U POJIb XUMHUHU YTIEBOJOPOAOB B HEM.

* He(Tp 1 ee TpaHCOPTUPOBKA KaK OCHOBA B3aUMOBBIMOJHOI'O MEX/TyHapOTHOT'O
COTpPYIHUYECTBA.
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