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MNOACHUTEJBbHASA 3AIIMCKA
[Iporpamma oOmieo0pa3oBaTebHON Y4EOHON IUCHUIUIMHBI «XUMUS» IpelHa3HauyeHa
JUI W3y4YeHUs] XUMHUH B TpodeccrnoHanbHBIX oOpa3oBaTenbHbIX opranmzamusx CIIO,
peaiu3ylomux 00pa30oBaTeNbHYI0 NPOrpaMMy CpeAHEero oOmero o0pa3oBaHUsS B
npenesaax OCBOEHUSI OCHOBHOM MpogecCuoHanbHOM 0o0pa3oBarenbHoil porpammel CITO
(OIIOIT CIIO) Ha ©0a3e OCHOBHOrO OOHIEro O00pa3oBaHUA TMPU  TOJATOTOBKE
KBIU(PUIMPOBAHHBIX PabOUMX, CIIyKAIMX, CIIELUATMCTOB CPETHETO 3BEHA.
[Iporpamma pa3zpabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero obiero oopa3zoBaHus,
MPEABABIIEMBIX K CTPYKType, COJCPKAHUIO M pe3ysibTaTaM OCBOCHUS Y4YeOHOM
TUCIHUIUIMHB  «XHUMHS», B COOTBETCTBUHM C PeKOMEHIalusMu 110 OpraHu3aIliu
MOJIyYeHHUs CpeaHero oOlmiero oOpa3oBaHMsl B MpeleiaX OCBOCHHUS 00pa30BaTEIbHBIX
MpOrpaMM CpelHero mnpodeccruoHalbHOrO oOpa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus ¢ y4eToM TpeOoBaHUM (penepaabHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB W  MONydyaeMoW  mpodeccCu  WIH  CICHHUATBHOCTH  CPEIHETO
podeccroHanbHOTO 00pa3oBaHus (MUChMO JlemapTameHTa rocy1apCTBEHHOM MOJIUTUKY B
chepe moaroroBku padounx kaapos u 1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-
259), omoOpeHHO# pemnieHHEM (eaepaTbHOr0 yUeOHO-METOAMYECKOr0 00BEAUHEHHS 110
obmieMy obpazoBanuio (MpoTokos oT 28 utoHs 2016 r. Ne 2/16-3).
Coneprkanue MporpaMMbl « XMMHsD» HAIPaBICHO Ha TOCTHKCHHUE CIICTYIONUX Ieaeii:
* ¢hopMupoBaHHE y 00YUYAIOMIUXCS YMCHHUS OIICHUBATh 3HAYUMOCTh XHMHUECKOTO 3HAHUS
TUTSL KaXKJIOTO YeTOBEKa;
* (hopmupoBaHUEe Yy 00YyYAOIIUXCS IICIIOCTHOTO MPEACTABIICHUS O MUPE M POJIM XUMUU B
CO3/IaHUH COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHHBI MHpaA; yYMEHHS OObBICHSTH
OOBEKTHl M TMPOLIECCH OKPYXKAIOIIEH NEHCTBUTENBHOCTU: HPHUPOAHOM, COIUATbHOM,
KYJIbTYPHOU, TEXHUUECKON CPEJIbl, — MCIONb3Ys ISl 3TOr0 XUMHUECKHUE 3HAHMUS;
* pa3BuUTHE Yy OOydalollUXcsi yMEHUN pas3iuyaTh (akThl U OLEHKU, CpPaBHHUBATh
OLICHOYHbIE BBIBOJIbI, BUAECTh UX CBS3b C KPUTEPUSIMH OLIEHOK U CBSA3b KPUTEPHUEB C
OTpeZIeNIEHHON CUCTEeMON LIeHHOCTEeH, (GOpMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;
* mpuoOpeTeHrne 00yYaIOUIMMUCS OIbITa Pa3HOOOPa3HON JAESITEIbHOCTH, TO3HAHUS
Y CaMOIIO3HAHUS; KIIFOUEBBIX HaBBIKOB, UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJIs
Pa3IMYHBIX BHUJOB JESATEIBHOCTU (HABBIKOB pEIICHUs MpoOJeM, MPUHATHS pElICHUH,
NouckKa, aHanuza u 00paboTku HH(OpPMAIK, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB U3MEPEHUH, COTpYTHUYECTBA, 0€30MaCHOr0 OOpaIIeHHs C BEIIeCTBaMH B
MTOBCEHEBHOM JKU3HH).
B mporpammy BKIIIOUEHO cojiepKaHHUE, HalpaBJIeHHOE HAa (OPMUPOBAHHE Y CTYACHTOB
KOMIIETEHIINH, HeoOXoauMmbIXx it kadecTBeHHoro ocsoenus OIIOII CIIO na ©Oasze
OCHOBHOTO 001Iero o0pa3oBaHHsl C TMOJYYEHHEM CpeIHero ooOImero oO0pa3oBaHMUS;
MPOrpaMMbl  TOJTOTOBKM KBaNU(UIMPOBAHHBIX pabOYMX, CIYyKalluX, TPOrpaMMBbl
MOJrOTOBKH crienuaIucToB cpennero 3BeHa ( [ITICC3).
[IporpamMma MOKET MCIIONB30BATHCS IPYTUMU MpodeccHoHATbHBIMU 00pa30BaTeIbHBIMU
OpTaHM3aIUsIMHU, pEATH3YIOIMUMHA 00pa30BaTEeNbHYI0 MPOTPaMMy CpPEIHEro OOIIeTo
obpazoBanuss B mpenenax ocoerus OIIOIT CIIO Ha 06a3e OCHOBHOrO 0OIIEro
obpazosanus( [ITICC3).
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OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUIIJIMHBI «XUMM SI»
XHUMHS — 3TO HayKa O BELIECTBAX, UX COCTABE U CTPOEHUH, CBOMCTBAX U MPEBPALLECHUSX,
3HAYEHUU XUMHUYECKUX BEUIECTB, MAaTE€PUAIIOB M MPOLECCOB B MPAKTUYECKOU
JeSITEIBHOCTH YEJIOBEKA.

Conepxanne o0I11€00pa3oBaTEeIbHON yUeOHONW NUCHMIUIMHBI «XHUMHs HampaBJICHO Ha
YCBOEHHE O0YYarOIIMMHCS OCHOBHBIX NOHSTHM, 3aKOHOB U TEOPUH XHMHH; OBJIAJCHUE
YMEHUSIMU HaO0JI0/1aTh XUMHUYECKUE SIBJICHUS, MPOBOAUTH XUMHUYECKUI 3KCHEPHUMEHT,
MPOU3BOJIUTh pAcyeThl HAa OCHOBE XUMHYECKHX (OpMyJ BEUIECTB M YpaBHEHUU
XUMHYECKHUX PEAKIIUM.

B nponecce nzydeHuss XuMuM y 00y4aroniuxcs pa3BUBAIOTCS NO3HABATEIbHbIE HHTEPECHI
U HMHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHLHOM NPHUOOpETEHUs
3HAHUA 1O XUMHUU B COOTBETCTBHMM C BO3HUKAIOIIMMH >KU3HEHHBIMU IpoOIeMaMy,
BOCIIUTHIBaeTCsl OEpeXKHOE OTHOIICHHMs] K NpUpoJie, MOHHMMaHHE 3JI0pOBOTO oOpasza
KHU3HU, HEOOXOJUMOCTU TMpPEAYINpPEKIEHUs SIBICHHUM, HAHOCSIIMX BpeJ 370pPOBBI0 U
OKpYy>Karolleu cpeae.

OHu ocBaMBalOT NPUEMBl TPAaMOTHOTO, O€30MaCHOT0 HCIOJNb30BAHUS XUMHYECKUX
BEIIECTB W MaTepHalioB, TNPUMEHSEMbIX B OBITY, CEJIbCKOM XO3siicTBE M Ha
MIPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHUU COJIEpKaHUs 00111e00pa30BaTeIbHON YUeOHON UCIUIUIMHBI IS
npodeccuoHanbHBIX 00pa30BATENbHBIX OpPraHMU3alNi, peau3yIolnuX 00pa30BaATEIbHYIO
nporpaMmy cpeaHero oomiero odpazoBanus B npezenax ocsoeHus: OIIOIT CIIO na 6a3e
OCHOBHOTO 00mIero o0pa3oBaHMs, YYUThIBajach OOBEKTUBHAs pPEaJbHOCTh —
HeOOJbIION O0BEM 4YacoB, OTHYLIEHHBIX HAa HW3yYEeHUE XUMUU M CTpEMJICHHUE
MaKCHMaJbHO  COOTBETCTBOBAaThH  MJAEAM  pas3BuBaromero ooOyudenus. [loatomy
TEOPETUYECKUE BOMPOCHl MAKCHMAJIbHO CMEIIEHBl K Hayaly U3y4eHUs TUCIUIUIUHBI, C
TeM 4YTOOBl TOCHEAYIOIUNA (QaKTUUECKUH MaTepuajg paccMaTpuBaliCi Ha OCHOBE
U3yYEHHBIX TEOPUH.

Peanu3zanus 1eyKTUBHOTO MOAX0/Ia K U3YUEHHUIO XUMHUH CIIOCOOCTBYET Pa3BUTHUIO TaKHX
JIOTUYECKUX OTepaluil MbIIIJIEHUS, KaK aHaJIu3 U CUHTE3, 0000IleHne U KOHKPETH3aIus,
CpaBHEHHE M aHAJIOTHUsI, CUCTEeMAaTH3aIUsl U KIacCU(pUKaLUs U Jp.

N3yyenne xumuu B TpodecCHOHANBHBIX  O0pa30BaTENbHBIX  OpPraHMU3AIMsX,
peanm3yomux o0pa3oBaTelbHYI0 NPOrpaMMy CpelHero ooOmero o0Opa3oBaHHUs B
npenenax ocsoeHus: OIIOII CITIO Ha 6a3e ocHOBHOTO 001Iero 00pa3oBaHusl, 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 MPaKTHUYECKHX 3aHSITHH, BUAAX BHEAYJIUTOPHON CAMOCTOSITENILHON paboThI
CTYJICHTOB.

[Tpu ocBoenuu npodeccuit CIIO u cnermansaocteit CITO
TeXHUYeCKoro mnpoduis mnpodeccHoHanbHOTO O00pa30BaHMS XUMHUS HU3ydaeTcs Oolee
yrayOlIeHHO Kak mpoduibHas yueOHas TUCITUTUINHA.

Cremuduka n3ydeHUs XUMHHM TpU OBJIAJCHUUM NPOo(eccusiMU U CHEHUATbHOCTIMU
TEXHUYECKOro Npoduisi oTpaxkeHa B KaxJaol Teme pasaena «ConepxkaHue y4deOHOI
IMCUUIUITMHBDY B pyOpuke «IIpodunbHble W npodeccHoHanbHO 3HAYMMBIE AJIEMEHTHI
COJIEp/KaHUsA». JTOT KOMIIOHEHT pealu3yeTcsl P MHIMBUIYAbHON CAMOCTOSITEIBHON
pabore oOydJaronuxcsi (HamucaHuW pedepaTroB, TMOJATOTOBKE COOOIICHHUMA, 3alluTe
MPOEKTOB), B Tpolecce y4eOHOH MesATeNbHOCTH TMOJI PYKOBOJCTBOM IIPENoIaBaTels
(BBITOTHEHNH XMUMHYECKOTO SKCIEPUMEHTa —J1ab0paTOPHBIX OMBITOB U MPAKTUYECKUX
paboT, pereHn: NPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33a1a4 U T. 11.).



JUis  opraHu3zaluy  BHEAyJIUTOPHOM  CAMOCTOSITEIBHOM  paboOThl  CTYIEHTOB,
opnaaeBatomux mnpodeccuamu CIIO u cnenumansHocTssMu CIIO TexHuueckoro u
€CTEeCTBEHHO-HAYYHOTO TMpoduieil mpodeccuoHaibHOro 0Opa3oBaHMs, MPEACTaBICH
MIPUMEPHBII NepedeHb pedepaToB (I0KIAI0B), MHAMBUIYAJIbHBIX MPOEKTOB. B mpouecce
M3Y4YeHHMs] XHMHUM BaXHO  (opMupoBaTh HHOOPMALMOHHYID  KOMIETEHTHOCTb
oOyuvatoruxcsi. [loaToMy mnpu opraHuzanud CcamMoOCTOSTENIbHOM paboThl HEOOXOIUMO
aKLEHTUPOBAaTh BHUMaHUE OOyYarOIIMXCS HAa TIOUCKE HWH(POPMAlMU B CpPEICTBAX
Maccmenua, MHTepHere, yyeOHOM M CHEIHAIbHOM JUTEPAType C COOTBETCTBYIOLIUM
oopMIIEHHEM U MPEACTABICHUEM PE3YJIHTATOB.

N3ydyenne oO0meoOpa3oBaTeibHONM y4eOHOW JAUCHUIUIMHBI «XUMHUS» 3aBEpLIAeTCs
MoABEJICHUEM UTOTOB B (popMe mudpepeHIpoBaHHOTO 3aueTa UK SK3aMEHa B paMKax
IIPOMEXKYTOYHOM aTTecTaluu CTyneHToB B mnpouecce ocBoenus OIIOII CIIO ¢
noryueHueM cpeasero oomiero oopazosanus ( [ITICC3.)



1. ACIIOPT PABOYEN TPOT'PAMMbBI YUEBHOM JIUCHUTLIAHBI

«XMUMUA»

1.1.06.1acTh NpUMEHEeHHs TPOrPaAMMbI

Pabouas nmporpamMma y4eOHOM IUCUUIUIMHBI « XUMUS» TpeIHa3HaueHa

IUIA U3Y4YEHUs XUMHHM B IpodeccruoHanbHbIX oOpa3oBaTenbHbIX opranuzanusax CIIO,
peau3yIomux 00pa30oBaTeIbHYI0 TIPOrpaMMy CpEeAHEro oO0mero oO0pa3oBaHUsS B
npenesgax OCBOEHHUSI OCHOBHOH MpodeccuoHanbHOil oOpa3oBarenbHoil porpammel CITO
(OIIOIT CIIO) nHa ©0a3e OCHOBHOrO OOIIEr0 O0pa3oBaHUS MPU  TOJATOTOBKE
KBAUIM(DUIMPOBAHHBIX pabOYMX, CIIyXallluX, CHEIHAJIUCTOB CpPEIHEro 3BeHa IO
cneruanbHocTAM: 09.02.07.MHpopMaIiMOHHbIE CUCTEMBI U IPOrPaMMHUPOBaHHE

PaGouas nmporpamma no AUCHMIUIMHE «XHUMHs» MOXKET ObITh MCIOJIb30BaHA B JPYIHX
y4eOHBIX 3aBEJECHUSAX CpEIHEro MNpodecCHOHAIBHOIO O0pa30oBaHUsl TEXHHYECKOIO
npoduis. Ui U3y4eHUs XUMUU B IPO(EeCCHOHATIBHBIX 00pa30BaTeIbHBIX OpraHU3alusix
CIIO.

1.2. Mecto y4eOHOHl IMCHUILIMHBI B CTPYKType OCHOBHOH NPO(ecCHOHAIBHON
o0pa3oBaTe/ibHOI MPOrpaMMbl: MECTO YYEOHOW MUCHUIUIMHBI « XUMHS» — B COCTaBe
o0mieo0pa3oBaTeNbHBIX ~ YYEOHBIX  JUCHUIUJIMH MO  BBIOOPY, (OpMHUpYyEeMBIX U3
o0s3aTenbHBIX TpeaMeTHhIX obmacteit ®I'OC cpegnero olmiero oOpa3oBaHus, IS
npodeccuit  CIIO  wnu  cnenumanbHocteit  CIIO  coorBercTBylomiero  mpoduis
npo¢eCcCHoHaIBLHOTO 00pa30BaHUs.

1.3. Hesn u 3agaun y4yeOHO TUCUMILJIMHBI — TPEOOBAHMS K Pe3yJbTATAM OCBOCHHUS
Y4eOHOIl TUCHMIJIMHBI:

OcBoeHnne cojepaHusi yuyeOHOW AMCHMIUIUHBI «XUMUS», 00ECIeunBaeT JOCTUKEHUE
CTYJIEHTaMU CJICIYIOIINX Pe3yJIbTATOB:

* TUYHOCHIHDBIX
—— YyBCTBO TOPJOCTH M YB@XKEHUS K HCTOPUM M JOCTHKEHHUSIM OTEUECTBEHHOMN
XUMHYECKOW HayKH; XUMHUYECKH TpPaMOTHOE TMOBeJIeHUE B MpodeccruoHanbHON
JeSITEIBHOCTU U B OBITY MU OOpaIIeHNH ¢ XUMUYECKUMU BEIIECTBAMHU, MaTepUAIaMU U
poIeccamu;

—— FOTOBHOCTb K MPOJIOJDKEHUIO 00pa30BaHus U MOBBIIICHUS KBATH(PUKAIIUU B U3-
OpaHHOM MPOPEeCCHOHATILHON IeATEeIbHOCTU U O0BEKTUBHOE OCO3HAHUE POJIU XU-
MHUYECKUX KOMIIETEHIIUN B 3TOM;

—— YMEHHE HCII0JIb30BaTh JOCTUKEHHUS COBPEMEHHON XMMHUYECKOW HAYKU U XUMHUYECKUX
TEXHOJIOTUH IS TIOBBIIIICHHS] COOCTBEHHOTO MHTEIJIEKTYaIbHOTO Pa3BUTHUS B BHIOPAHHOM
npodeccuoHanbHON eI TEIbHOCTH;

* MemanpeomemHuix:

—— HCIIOJIH30BAaHUE PAIMYHBIX BUJIOB MO3HABATEIBHON JESITEIILHOCTH U OCHOBHBIX
MHTEJUIEKTYaIbHBIX Onepaluii (MOCTaHOBKH 3a/1aui, (POpMyJITUPOBAHUS TUIIO-

Te3, aHAJIM3a U CHHTE3a, CPAaBHEHUS, 0000IIEHH, CUCTEMAaTH3allu1, BBISIBICHUS
MPUYMHHO-CIICACTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYJIHPOBAHUS BHIBOJIOB)

JUI pELICHMs] IOCTABIEHHOM 3a/1a4M, IPUMEHEHUE OCHOBHBIX METO/I0B [T03HAHUS
(Haburo1eHNs], HAYYHOTO SKCIIEPUMEHTA) JUISl U3YUECHHUS PA3InYHBIX CTOPOH XH-
MHUYECKHUX 00BEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTal-
KHBaTbCs B PO eCCHOHANBHOM chepe;

—— UCTOJb30BAHUE PA3TUYHBIX UCTOYHUKOB JJISl TOTYYCHUS XMMUYECKOH MH(OpMaLH,
YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTh MJIs JOCTHIKEHHUS XOpOIIMX pE3yJbTaTOB B
npodeccuoHaNbHOM chepe;



* NPEOMEMmHIX: *
— chOpPMHUPOBAHHOCTH MPEICTABICHUIN O MECTE XUMHUH B COBPEMEHHON HAy4YHOU
KapTUHE MUPA; IOHUMAHUE POJIM XUMUHU B ((OPMUPOBAHUH KPYro3opa U QpyHK-
I.[HOH&JIBHOﬁ rpaMOTHOCTH YCJIOBCKA JJIA PCIOCHUA ITPAKTUYCCKUX 3aa4;
—— BJIAZICHUC OCHOBOIIOJAraromliuMu XUMHUYCCKUMU MMOHATHAMU, TCOPUAMH, 3aKOHAMHU
1 3aKOHOMCPHOCTAMMU, YBCPCHHOC IMOJIb30BAHUC XUMHUYICCKOU TCPMHUHOJIOTUCHU U
CHMBOJIMKOMU,
—— BJIAZICHUC OCHOBHBIMHU MCTOAAMU HAYUYHOT'O ITO3HAHUSA, UCITIOJIb3YCMbIMHU B XUMHUU:
HaOJIFOICHHEM, OITMCaHUEeM, U3MEPEHHUEM, SKCIICPUMEHTOM; YMEHHE 00padaThiBaTh,
00BSICHATH PE3YIbTAThI MIPOBCACHHBLIX OIIBITOB U ACIATh BBIBO/JbI; TOTOBHOCTD U
CIIOCOOHOCTH MPUMCHATDH MCTO/JbI ITO3HAHWA ITPH PCIICHUHA MPAKTUYCCKUX 3a/1a4,
- C(l)OpMHpOBaHHOCTB YMCHUA AaBaThb KOJIMYCCTBCHHBIC OLICHKW U IMTPON3BOIUTH
pacyeThl N0 XMMUYECKUM (OopMyJiaM U YpPaBHEHHUSIM;
—— BJIAJICHUC IIpaBUJIaMH TCXHUKH 0e30MmacHOCTH IMpHU UCIIOJIb30BaHNU XUMHNYCCKUX
BEILIECTB;
— ¢hOpMUPOBAHHOCTH COOCTBEHHON TIO3UIIMK IO OTHOIICHUI0 K XUMHUYECKOU
uH(pOpMaLIMH, [TOJTy4aeMON U3 Pa3HbIX HCTOUYHUKOB

BrinyckHuk, OCBOMBIIMI 00pa30BaTEIbHYIO JUCHUILIUHY «XHUMUS,
JIO0JKEH 00J1a/1aTh CAEAYIOIKUMH 00IMMH KomneTeHusMu (nanee - OK):

OK 01. Beibupare crnocoObl pemieHuss 3aaad  Mpo@ecCUOHATBHON
NeSATeIbHOCTH, TPUMEHUTEIIBHO K Pa3TUYHBIM KOHTEKCTaM.

OK 02. OcymecTBiasTh MOUCK, aHAIU3 U HMHTEPHpPETAHI0 WHOOpMAaIH,
HEO0OXOAUMOM IS BBITIOJIHEHUS 3a/1a4 MPO(ECCUOHAIBHON JIESITEIIbHOCTH.

OK 03. IlnanupoBaTh U peaqu30BbIBATh COOCTBEHHOE MPO(ECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGoTtath B KOJJIEKTHBE U KOMaH[I€, YO PEKTUBHO B3aUMOIEHCTBOBATD
C KOJUIETaMH, pyKOBOJICTBOM, KIIMEHTAMH.

OK 05. OcymecTBiaTh YCTHYHO M NHUCBMEHHYI0 KOMMYHHUKALMIO Ha
TOCY/IapCTBEHHOM SI3bIKE C YYETOM OCOOCHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 06. ITposiBnsATH rpak 1aHCKO-TIaTPUOTHYECKYIO MO3UIIHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE IOBEJACHUE HAa  OCHOBE  TPAJMUIHMOHHBIX
0OIIEeYeIOBEYECKUX IIEHHOCTEH, MPUMEHSATh CTaHAapThl AHTHKOPPYMIIMOHHOTO
MOBEJICHUS.

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

OK 07. CopelicTBOBaTh COXPaHEHUIO OKpYy>Karouien cpenbl,
pecypcocOepexeHnto, 3 PEeKTUBHO AEHCTBOBATH B YPE3BhIUAWHBIX CUTYAIUSIX.

OK 08. Ucmnonb3oBaTh cpenctBa (HU3UIECKON KyIbTYpHI I COXPAaHEHUS U
VKPEIUICHHsI 3JI0POBbsl B Ipoliecce Mpo(ecCHOHaTbHON JeATENbHOCTH U
MOI/Iep KaHusl HEOOXOJUMOTO YPOBHS (PH3NYIECKOM MOATOTOBICHHOCTH.

OK 09. Ucnonp3oBaTh WHOOPMAITMOHHBIC TEXHOJIOTUU B MPOQPECCUOHATEHON
NEeSATETbHOCTH.

OK 10. TIlonb3oBaTbcs  mpodecCHOHAIbHOM  TOKYMEHTAalMed  Ha
rOCyJapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

OK 11. Ucnonb3oBath 3HaHusI MO (PUHAHCOBOW I'PAMOTHOCTH, MIIAHHUPOBATH
MpeANPUHUMATENbCKYIO JEATEIbHOCTh B TPOeCCUOHANbHOU cepe.

(B pexn. IIpukaza Munnpocsemenus Poccun ot 17.12.2020 N 747)
- mpodeccuoHanbHbIMU KoMIieTeHIusiMu (fanee - 1K), cooTBeTcTBYyIOMUMHU
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OCHOBHBIM BHJaM ACATCIBHOCTH.

I[IK 11.1. OcymectBaste cO6op, oOpabOTKy U aHanu3 HHGOpPMAIUU IS

MIPOEKTUPOBKU 0a3 JaHHBIX

B pesynbrare ocBOCHMS TUCIUIUIMHBI 00YYAIOIUICS J0KEH YMETh!
Ha3bIBaTh U3YUYEHHBIC BEUIECTBA IO HOMEHKIIATYPE;

OTIPENIESATh BAJICHTHOCTb, CTEMEHb OKHUCICHUS XUMUYECKHX JJIEMEHTOB, THII
XUMUYECKON CBSI3U, 3apsii MOHA, YUCIIO MPOTOHOB, HEUTPOHOB, JJIIEKTPOHOB, YHCIIO
SHEPTeTHUECKUX YPOBHEW, NPUHAMICKHOCTh BEIIECTB K Pa3HbIM Kiaccam
HEOPTraHMYECKUX M OPTraHUYECKUX COCTUHECHUH;

XapaKTCpHU30BaTh: O6H_II/IG XMMHUYECKHE CBOMCTBA MCTAJIJIOB, HCEMCTAJIJIIOB,
OCHOBHBIX KJIACCOB HCOPTAHNYCCKHUX U OPTaAaHUYCCKHUX COGZ[HHGHHfI;

OOBSICHATB: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS, MPUPOAY
XUMUYECKON CBS3M, 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEaKIMM U IOJIOKECHHE
XMMHYECKOI0 PaBHOBECHUS OT Pa3IMYHbIX (PaKTOPOB;

BBIIOJIHATE  XUMHYCCKUM OKCIICPUMCECHT 110 PAaCIIO3HABaAHUIO Ba)KHEHIITNX
HEOPTaHUYCCKHUX U OPTaHUYCCKUX COGHHHGHHﬁ;

IMPpOBOAUTDH CaMOCTOSITCJILHBIN IIOUCK XUMHUYECKOM I/IH(l)OpMaIII/II/I C
HCITIOJIB30BAHUCM PA3JIMYHBIX HCTOYHHUKOB,

CBA3BIBATh U3yUEHHBIN MaTepuall co CBOeH MnpodeccuoHanbHON AesITENbHOCTHIO;
pelaTh pacyeTHbIE 331a4l 10 XUMUUYECKUM (OpMyJIaM U ypaBHEHUIM;

coOiroaTh NpaBuiia OXpaHbl TpyJa npu paboTe B KAOMHETE XUMUHU.

B PE3yJIbTaTC OCBOCHHA JUCHUIIIIMHBI O6Y‘I&I-OHIPIFIC§I JOOJI’KECH 3HATh.

BaXHEHIINE XWMUYECKUE TMOHSATHUS: BELIECTBO, XWMHUYECKUH JJIEMEHT, aToM,
MOJIEKyJla, OTHOCUTEIbHASI aTOMHAs W MOJIEKYJIIpHAs MacChl, MOH, aJUIOTPOIUS,
U30TOIIbI, OTPUIATEIBHOCTh, BaJICHTHOCTh, CTETIEHb OKHCIIEHUS, MOJIb, MOJISPHAS
Macca, MOJISIpHBIA 00beM ra3000pa3HbIX BEIIECTB, BEHIECTBA MOJEKYJSPHOTO U
HEMOJICKYJISIPHOTO ~ CTPOEHHUsSI,  PAacTBOPBI,  DJEKTPOJIUT,  HEDIEKTPOIIUT,
ANEKTPOIUTUYECKAS JUCCOLIMAIINSA, BOCCTaHOBHTEIIb, OKHCJICHHE u
BOCCTaHOBJIEHHE, TeIUIOBOM d3(QeKxT peakiuu, XUMHYECKOE paBHOBECHE,
YTIEPOAHBIN CKETET, PYHKIIMOHATbHAS TPYyIIa, H30MepHUs, TOMOJIOTHS;

OCHOBHBIC 3aKOHbI XMMHH: COXPaHEHMsS MacChl BEILECTB, MOCTOSHCTBO COCTaBa
BenlecTB, [lepuonuueckuit 3akon [I.M1.MeHeneena;

BOKHEWIIIME BEUIECTBA M MaTepHallbl: METAJUIbl M  CIUIaBbl; CEpHas, COJIsHAasi,
a30THasi, YKCyCHasi KUCJIOTHI, OJIaropo/IHbIE Ta3bl, BOJIOPO, KHUCIOPOJ, TaJIOTeHBbI,
MICJIOYHbIE ~ METAJUIBI,  OCHOBHBIE,  KHCIOTHBIC, aM(OTEepHBIE  OKCHJIbI,
TUAPOOKCHUIBI, IIEJI0YH, YIIIEKUCIBIM, YrapHbId, CEPHUCTBIN ra3bl, aMMHUAaK, BOJA,
NPUPOJHBIN Ta3, METaH, 9TaH, JTWICH, alleTUJICH, XJIOpUJl HATpHs, KapOoHaT,
rupokapOOHAT HATpHs, OEH30J, CHHUPTHI, PUPHI, KUPBI, MBLIO, YTIEPOIbI,
aQHWIMH, aMUHOKHUCIIOTHI, OEJIKH, BOJIOKHA, Kay9yKH, IJIACTMACChI, YTIIEBOIOPO/IbI;

OCHOBHBIC TCOPUU XUMUMH: BHCKTpOHHTquCKOﬁ JAucconuainuu, CTpOCHUA
OpPTaHNYCCKUX U HCOPTAHUYICCKUX COCHHHCHHﬁ.



1.4. PexoMeHIyeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPaMMbI THCIHIIJIHHBI:
MaKCUMAaJIbHOW y4eOHOH Harpy3ku oOydaromerocs 98 yaco, B TOM YHCIE:
00s13aTeNbHOM ay TUTOPHOU y4eOHOM Harpy3ku obydaromierocst 98 yacos.
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2. CTPYKTYPA U COIEPKXAHHUE YUYEBHOM JUCHHUIIIINHBI
2.1. O0beM y4eOHOH JUCHUTLTHHBI M BUAbI Y4eOHOH padoThI

Bup yuyeoHoi padorsl

Oobvem uacoe

MaxkcumajibHas y4eOHas HArpy3Ka (Bcero) 98
O6si3aTeibHAs ayANTOPHAsI yueOHAsi HATPy3Ka (BCero) 98
B TOM YHCJIE:
TEOPETUYECCKUE 3aHATUSA 72
MIPAKTUYECKUE 3aHATHUS 26

KypcoBas paboTa (IIpOeKT)

Koncynbranuu no remam

CamocrosiTesqibHast padoTra odyuarierocs (Bcero)

B TOM 4YHCIJIC:

camocTosTeNbHAs paboTa HaJl KypcoBOM paboToM (IPOEKTOM)

Umoecosas ammecmayus 6 ghopme - ouggpepenyuposannozo 3auema
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2.2. KajenaapHo-TeMaTH4eCKH IJIAH U coJep:KaHue Y4eOHOH TUCIMIIUHbI

HavMeHoBaHue pa3xesioB 1 TEM

Coaep:kaHue yU4e0HOIr 0 MaTepnaJa, JIa0OpaTOPHLIE Pa0O0Thl 1|

MpaKTHYECKNE 3aHATHSI, CAMOCTONAITEIbLHAsA PadoTa Oo0bem YpoBeHb
00YYAIOIIIHXCS, KYPCOBas pa0doTa (IIPOEKT) (eciu| 4acoB OCBOCHUA
mpeoycmompernl)|
Paznenl.O6mias u HeopraHuyeckass XuMusl. Oo0mas 1 Heopranuveckasi xumus. (344) 46
Tema 1.1BBenenne. OCHOBHbIE XUMHUYECKHE Cooeprcanue yueonozo mamepuana-4uac 6 2
ITOHATHUS U 3aKOHBI.
1.1.1.BBexenune .OCHOBHBIE TOHATUS U 3aKOHEI OcHoBHbIE TTOHATHUS XUMHUU: BemecrtBo. Atom. Mosekyna. 4
XAMUU. XumMuyeckuu 3neMeHT. Asutorponus. [IpocTeie u croxHbIe
BemiecTBa. KauecTBeHHBIN M KOJIMYESCTBEHHBIN COCTaB BEIIICCTB.
Xumudeckue 3Haku U popmMysbl. OTHOCUTETBHBIE aTOMHAS U
MOJIEKyJIsipHas Macchl. KonmyecTBo BeliecTna.
OcHoBHbIE 3aKOHBI XUMUK: CTEeXHOMETPHS. 3aKOH COXpaHEHUs
MacChI BEIIECTB. 3aKOH ITOCTOSHCTBA COCTAaBa BEIIECTB
MOJIEKYJIIPHOU CTPYKTYpbl. 3aKOH ABOTaJIpo U CJIEACTBUS UX HETO.
1.1.2.TIpakTudeckoe 3aHsITHE «PellleHne pacyeTHBIX 33/1a4 10 OCHOBHBIM 3aKOHAM XUMUH ». 2
Tema 1. 2. Ilepuoauueckuii 3aKOH U Cooeprcanue yueonozo mamepuana -24ac 4 2

nepuoanyeckasa cucrema .M. MeHnneneeBa

12




1.2.1. Ilepuoauyeckuii 3aKOH U IEPUOANYECKAS
cucrema /.. MenneneeBa. CTpoeHue atoma .

Otkpeitue .M. MenneneeBsiM [leproauueckoro 3akoHa.
[lepnoauueckuii 3akoH B popmynuposke .M. Menneneesa.

[Teproanueckas TabauIa XUMUYECKUX JIEMEHTOB —
rpaduueckoe oTobpakeHue nepuoanueckoro 3akoHa. CTpykrypa
NEPUOANYECKON TaOIUIbL: IEPUOABI (MaJible ¥ OOJIbILINE), TPYIIIbI
(rmaBHas ¥ moOouHas). ATOM — CJIOKHAsI yacTula. Sapo (mpoToHsI
Y HEUTPOHBI) U AJIEKTpOoHHAas o0onouka. M3oronsl. CtpoeHue
AJNIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJlbIX MEPUO/IOB.
Oco0eHHOCTH CTPOSHUS IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
00JIBIIMX NEPUOOB (IIEPEXOAHBIX d71eMeHTOB). [ToHsTHE 00
opoutainsx. S-, p- u d-Opoutanu. DIeKTpOHHbIE KOHOUTYpAITUH
aTOMOB XUMHUYECKUX 3JIEMEHTOB.

CoBpemenHas GOpMyIHPOBKA MEPUOIUIECKOTO 3aKOHA.
3HaueHue NepUOANYECKOr0 3aKOHA U MEPUOIUYECKON CUCTEMBbI
xumudeckux anementoB [I.1. MenneneeBa ans pa3BUTUS HAYKU U
HNOHUMAaHUS XUMUYECKOH KapTUHBI MUDA.

Tema 1.3. CTtpoeHue BemiecTa

1. Cooepircanue yueonozo mamepuana-4uac

1.3.1.0cHOBHBIE TUTIBI XUM. CBA3U. MOHHAd 1
KOBAJICHTHBIE CBA3H.

Karuonsl, ux oOpa3zoBaHue U3 aTOMOB B pe3yJIbTare
npolecca OKUCIEeHNUsS. AHUOHBI, UX 00pa30BaHUE U3 AaTOMOB B
pe3yabTare npoiecca BocctaHoBIeHUsA. IOHHas CBs3b, KaK CBS3b
MEXIy KaTHOHAMU U aHHOHAMH 3a CUET 3JIEKTPOCTATUYECKOTO
nputspkenus. Knaccudukaryst HOHOB: IO COCTaBy, 3HAKY 3apsa,
HAJIMYUIO THAPATHOU 00607109ku. OHHBIE KpUCTAIITUYECKUE
pemietku. CBOKCTBA BEIIECTB C MOHHBIM TUIIOM KPUCTANIMUECKOM
perieTku. Mexanu3m 00pa3oBaHUs KOBAJICHTHOU CBsi3U (0OMEHHBIIH
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U JIOHOPHO-AKLENTOPHBIN). DIEKTPOOTPULIATETBHOCTD.
KoBanenTHble nonsipHas u HenoJisipHas cBs3u. KpaTHocTh
KOBAJICHTHOU CBSI3U. MOJIEKYJIIpHBIE U @TOMHbBIE KPUCTAIIIMYECKHE
pemietku. CBOKCTBA BEUIECTB ¢ MOJIEKYJISIPHBIMU U @aTOMHBIMU
KPUCTAINTNYECKUMH PELIETKAMU.

1.3.2. Yuctsle BemecTBa U cMecu.  J(ucrnepcHbie [TonsTue 0 cMecu BelecTB. [ OMOTreHHbIE U TETEPOTreHHbBIE 4
CUCTEMBI cmecu. CoctaB cMmeceil: 00beMHast 1 MaccoBast JOJU KOMIIOHEHTOB

CMECH, MaccoBas J10Ji MpuMecei.

[Tonsitue o gucnepcHoi cucteme. JlucnepcHas dasa u

nucnepcuoHHas cpena. Kinaccudukanus JUCepCeHbIX CUCTEM.
[IpakTrueckoe 3aHATHE [ToHsITHE O KOJUTOUIHBIX CUCTEMaX.

«IIpuroroBiaeHne qUCIEPCHBIX PACTBOPOBY 2
Tema 1.4. Bona. PactBopsbl. Dnektponutuueckas | Codepacanue yueonozo mamepuana -64yac 12
TUCCOIALUSA.
1.4.1. Bona. PactBopsl. PacTBOpeHue. Bopa kak pactBoputesb. PacTBOprUMOCTh BEILIECTB. 8

SHGKTpOJ'II/ITI/ILICCKaH Jucconnanus BEUICCTB

Hacpiiennbie, HEHACBIIIEHHBIE, IEPECHIIIEHHBIE PACTBOPBHI.
3aBUCUMOCTb PACTBOPUMOCTH T'a30B, KUJIKOCTEN U TBEPABIX
BEIIIECTB OT Pa3IUYHBIX (haKTOPOB.

MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA DJIEKTPOJIUTHI U
HEDJIEKTPOJIUTHL. DIEKTPOIUTUYECKAS AUCCOIMalusa. MeXaHu3Mbl
3JIEKTPOIUTHYECKON JUCCOIMALIMU I BEIIECTB C Pa3IMYHBIMU
TUIIAMU XMMHUYECKOHU CBA3U. | MapaTUpOBaHHBIE U
HETUJIpaTUPOBAHHBIE HOHBI. CTENEHb AJICKTPOJIUTUIECKOM
muccormaiy. CUIbHBIE B clIa0ble 3JIeKTPOIUuThl. OCHOBHBIC
MOJIOKEHUST TEOPUU DIICKTPOJIUTUYECKOHN Jrucconanuu. Kuciorsl,
OCHOBAHMS U COJIM KaK JICKTPOJIUTHI.
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1.4.2 TIpaktuueckas pabora

Peakmuu nonHoro oomena .

1.4.3 TlpakTudeckoe 3aHsITHE

[IpuroroBiieHrE pacTBOPOB € ONPEAEIECHHON MaCCOBOMN
J0JIed PaCTBOPEHHOI'O BEILIECTBA.

Tema 1.5. Knaccuduxanus HeopraHmueckux
COEIVHEHNN U UX CBOMCTBA

Cooeprcanue yueonozo mamepuana -84ac

10

1.5.1.KucnoTel 1 UX CBOMCTBA

KuCoThI Kak 3JeKTPOIUTHI, UX KIacCU(PUKALMS TI0 pa3IUYHbIM
Mpu3HaKaM. XMMUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPHUH
AIEKTPOIUTUUECKOM nuccorannu. OCOOEHHOCTU B3aUMO/ICHCTBUS
KOHLICHTPUPOBAHHOW CEPHOM M a30THOM KUCJIOT C METAJJIAMH.
OCHOBHBIE CITOCOOBI TTOJIYYEHUST KUCITOTHI.

1.5.2.0cHoBanus u ux coiicta Coiu, OMHapHbIE
COEJIMHEHUS!, OKCUIbI U UX CBOMCTBA

OcHOBaHHS KaK JICKTPOIUTHI, UX KJIacCHU(PUKAIIHS IO
pa3IMYHBIM IpU3HaAKaM. XMUMUYECKUE CBOMCTBAa OCHOBAHUM B CBETE
TEOPHUHU DIIEKTPOJIUTUUECKON TUCCOMaun. Paznoxxenue
HEPaCTBOPUMBIX B BOjie OCHOBaHM. OCHOBHBIE CIIOCOOBI
noiydeHus ocHoBaHuid. CosM Kak 31eKkTpoauThl. Conu cpenHue,
KHUCJIbIE 1 OCHOBHBIC. XMMUYECKH CBOMCTBA COJIEH B CBETE TEOPUU
AIEKTPOJIUTUYECKON auccoranuu. CrocoObl oTydeHus
costeit.I'mapomnus coneit. Okcuapl U ux cBoiictea. CosieoOpa3yroriue
U HecosieoOpasytone okcuabl. OCHOBHEIE,
aMdoTepHbIC U KHUCITOTHBIC OKCHJIBI. 3aBUCHMOCTD XapakTepa
OKCHJIa OT CTETICHU OKUCIIEHUS 00pa3yoIIero ero MeTauia.
XuUMHUUYECcKre CBOMCTBa OKCHIOB. [ToTyueHne oKCH10B.

1.5.3. [IpakTraeckoe 3aHATHE

«CBoMCTBa KHCJIOT, OCHOBAaHHUH, COJICH, OKCHIOBY»

Tema 1.6. Xumuyeckue peakiuu

Cooepicanue yueonozo mamepuana-4uac

1.6.1 . Knaccuduxarmss XUMHUUECKUX PEaKIIHi
OKHCIINTENIbHO-BOCCTAHOBUTEIbHBIE PEAKITUU.

Peaknuu coequHeHwMs1, pa3oKeHus, 3aMelleHus, 0OMeHa.
Karanutnueckue peakiun. OOpaTuMble 1 HEOOPATUMBIE PEAKITHH.
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IIpakTrueckoe 3aHsATHE

['omorenHbIe U TeTEpOreHHbIE PEAKITNU. DK30TEPMUUECKUE U
SHAO0TepMHUUECKUE peakinu. TemnoBon 3pPeKT XuMUIECKUX
peakuuil. Tepmoxumuueckue ypaBHeHUsl. CTENEHb OKUCICHHUS.
OKHCIIUTEh ¥ BOCCTAHOBJIEHHE. BOCCTaHOBUTEIIL M OKHCIICHHE.
Merton 351eKTpOHHOTO OanaHca AJis COCTaBJICHUS ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakinil. CocTaBiaeHue
OKHCITUTEIHbHO-BOCCTAHOBUTENbHEIE peakiuu. [Togdop

KO3 (UIIUEHTOB.

1.6.21TpakTrueckoe 3aHsATHE
CkopocTb XxuMudeckux peakuuii OOpaTuMocThb
XUMUYECKUX PEAKIIMM.

[lonsATHE O CKOPOCTH XUMHYECKUX PEAKINN. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKUX PEAKINI OT pa3IMyHbIX (PAKTOPOB: MPUPOIbI
pearupyoImmx BeIeCTB, UX KOHIIEHTPALUHU, TEMIIEPATYPBI,
MOBEPXHOCTH CONPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaIn3aTOPOB.
OO6paTuMble 1 HEOOpaTUMBbIE peaKLMU. XUMUYECKOE paBHOBECHE U
CHOCOOBI €r0 CMEILCHUS.

«DaKTOPBHI ,BJIUAIONINE HA CKOPOCTHh XUMHYECKOH pPeaKkIuu
Pacuer ckopocTH XUMHYECKON peaKkuum» .

Tema 1.7.MeTaiisl U HEMETAIIIEI.

Cooepicanue yueonozo mamepuana -64ac

1.7.1. Obmas xapakrepucTuka MetaiioB. Oomas
XapaKTEePUCTHKA HEMETAJIOB.

OCco0EHHOCTH CTPOSHHUS aTOMOB U KPUCTAJIIOB.
dusndeckue cBoricTBa MeTamuioB. Kimaccudukarus MeTaioB 1o
pa3IMYHBIM TPU3HaAKaM. XUMUYECKUE CBOMCTBA METAJIJIOB.
DJIEKTPOXUMUUYECKUN sl HAPSIKEHU MeTallsioB. MeTamioTepMusi.

OO6mmme crnocoObl moydeHus MeTauioB. [loHsTHe 0
MeTtautypruu. [lupoMerautyprusi, THAPOMETATUTYpIrus U
anexktpomeTauryprus. CriiaBel YepHbIe U IIBETHBIC. OCOOCHHOCTH
cTpoeHust aToMoB. HemeTasnbsl — mpocThie BENecTBa. 3aBUCUMOCTD
CBOMCTB TaJIOT€HOB OT UX MoJoxeHus B [lepuoauueckoi cucreme.
OKHUCIUTEIIBHBIE 1 BOCCTAHOBUTEIILHBIE CBOMICTBA HEMETAJIOB B
3aBUCUMOCTH OT UX MOJIOKEHHUS B PSAY AIEKTPOOTPUIATEILHOCTH.
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1.7.2. IlpakTrueckoe 3aHATHE

«O01ue cBOMCTBAa METAJJIOBY

Tema 1.7.3

[IpakTuueckoe 3aHsATHE Pemienne sxcriepuMeHTaNbHBIX 337124 2
Paznen 2. Oprannyeckast XuMusl. Cooeprcanue yueonozo mamepuana- 494ac 52
2.1. OcHoBHBbIE MOHATHUS OpraHnueckor xumun | Codepacanue yueonozo mamepuana-2uac 4
Y TEOPHs CTPOCHHS OPraHUYECKUX COCTUHEHU I
Tema 2.1.1 Brenenne. OCHOBHBIE TTOJIOKEHUS [Ipenmer oprannyeckon xumuu. [Ipupoausie, 4
TEOPUHU XUMHUYECKOTO cTpoeHus: A.M.byTnepoBa. | HCKyCCTBEHHBIEC U CHHTETHUECKUE OPTaHUYECKHUE BEIIECTRA.
Knaccudukarus peakuuii B opraHu4ecKkon CpaBHEHHE OpPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMH.
XUMUH. BanentHocTh. XMMHUYECKOE CTPOCHUE KaK MOPSIOK
COEIMHEHUSI aTOMOB B MOJIEKYJIbI I10 BAJICHTHOCTU. . OCHOBHBIE
MOJIOKEHUSI TEOPUU XUMUYECKOTO CTpoeHUs. MI30Mepusi U U30MepBI.
Xumuyeckue GopMyibl U MOJIETH MOJIEKYJ B OPraHUYECKON XUMUMU.
Knaccudukanus oprannyeckux coeauHenuit. Knaccudukanus
BEILIECTB M0 CTPOEHUIO YIJIEPOJHOIO CKEJNETa U HATUYHIO
dbyHKIIMOHANBHBIX Ipyni. 'omonoru u romonorus. Hauana
Homenknarypsl IUPAC.
2.2. YT1neBoopoasl U UX MPUPOIHBIE Cooepotcanue yueonozo mamepuana 10

HMCTOYHHNKN

Tema 2.2.1. IlpeaesibHbIC
YIJ1€BOAOPOAbI(AJIKAHBbI)

AJIKaHbBI: TOMOJIOTHUECKUH P, ©30MEPHUS U HOMEHKJIIATypa
aJKaHOB. XMMUYECKHE CBOMCTBA aIKaHOB (METaHa, 3TaHa):
ropeHue, 3aMelleHue, pa3jaoxkenue, neruapupoBanue. [[pumenenue
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2.2.2. TlpakTudeckoe 3aHITHE

AJIKAHOB HA OCHOBE CBOMCTB.

CocraBieHue CTpyKTYypHBIX (hOpMYI H30MEPOB IPEEIbHBIX
yIJ1€BOJOPOOB.

2.2.3 .AJKeHBI

DTuUsEH, ero noixyyeHue (IeruIpupoBaHueM ITaHa,
JernoauMepu3anueit noausTuiaeHa). 'omoaornyeckuit ps,
U30MepHs, HOMEHKIJIATypa aJKeHOB. XMMUYECKHUE CBOMCTBA
STUJIEHA: TOPEHHUE, KaYeCTBEHHbIE peaklnu (o0eciBeYMBaHue
OpOMHOI BOJIbI M pacTBOpa IIEpMaHraHaTa Kajus), TUApaTanus,
nosuMepu3zanus. [IpumeHenne 3TuaeHa Ha OCHOBE CBOMCTB

2.2.4.JIlueHnl. AJIKUHBI

[TonsiTHe 0 AMEeHaX KaK YIJIeBOJOPOAAX C ABYMs JBOMHBIMU
cBsa3siMu. ConpsiKeHHbIEe TMeHbl. XUMUYECKHEe CBOMCTBA OyTalueHa-
1,3 u u3onpeHna: odbecuBeunBaHre OPOMHOM BOJIbI M MOJIMMEPHU3aLUs
B Kayuyku. HatypanbHblil 1 cuHTeTHUECKUE KaydyKu. Pe3nHa.

Aneruned. XuMHU4ecKre CBOMCTBA alleTWIIEHA: TOPEHUE,
o0ecliBeunBaHne OPOMHOM BOJIbI, IPUCOEAMHEHNE XJIOPOBOAOPOA
u ruapaTanus. [IpuMeHenue aneruieHa Ha OCHOBE CBOMCTB.
MesxkiiaccoBast U30MEpUs € aJIKaJUCHAMH.

2.2.5.Apensl. [IpupoiHbIe HICTOUHUKH
yTIIEBOIOPOIOB.

ben3os. Xumuueckue cBOWCTBa OCH301a: TOPEHHE, PEAKIIHH
3amMenieHus (TaJoreHupoBanue, HuTpoanue). [Ipumenenue
OeH301a Ha OCHOBE CBOWCTB. [IpupoaHbIii ra3: cocTta, MIPUMEHEHHE
B Ka4eCTBE TOILIMBA.

Hedts. CocraB u nepepabotka Hedru. [leperonka nedru.
HedrenpoayKkThr.

2.2.6 TlpakTuyeckoe 3aHsITHE

«3akperuieHne u yriayOaeHne 3HaHU 0 CTPOCHUU, HOMEHKIIAType
YIJIEBOAOPOJIOB»
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2.2.7 llpakTudeckoe 3aHsITHE

XUMUYECKUE CBOMCTBA yTIIEBOJAOPOIOB

Tema 2.3. Kucnopoaocoaepsxaiiye opraHui4ecKue
COEJTMHEHUSI.

Cooeprcanue yueonozo mamepuana -14qac

14

2.3.1Cnuptbl. OEHOJIBI.

[TonydyeHnue sTaHONIa OPOKEHUEM TIIFOKO3bI M TUApATALIuE
sTuieHa. ['uapokcunbHas rpymnmna kak gyHkiuoHansHas. [lonstue o
npe/iebHBIX OJJHOATOMHBIX CIIUPTaX. XMMUYECKUE CBOICTBA
3TaHOJIA: B3aUMOJICIICTBUE C HATpUEM, 0Opa30BaHUE MPOCTHIX U
CIIOXHBIX 2QUPOB, OKUCIIEHHE B anbaerul. [lpuMenenune sTaHona Ha
OCHOBE CBOMCTB. AJIKOTOJIU3M, €0 MOCIEACTBUS U
nperynpexacHue.

['muuepuH Kak mpecTaBUTEIh MHOTOATOMHBIX CITUPTOB.
KauecTBeHHas peakiusi HA MHOrOaTOMHbIe ciupThl. [IpumeHenue
[JIMLIEpUHA.

dusnueckrue 1 XuMu4eckre cBoiictBa (peHona. Bzaumuoe
BJIMSIHME aTOMOB B MOJIEKYJie (peHouIa: B3aUMOAEHCTBUE C
THJIPOKCUJIOM HaTpus U a30THOM kucnoroil. [Ipumenenue gpenona
Ha OCHOBE CBOICTB.

2.3.2 IlpakTUueckoe 3aHsATHE

XUMHYECKHE CBOMCTBA CTUPTOB U (DEHOJIOB

19




2.3.3. Anbnerunnl. KapOOHOBBIE KHCIIOTHI.

[Tousatue 00 anpaerunax. AjbaeruHas rpyrmnma Kak
¢yHkumoHanpHas. PopMabAeruj U €ro CBOWCTBA: OKHCIEHUE B
COOTBETCTBYIOIYIO KUCIIOTY, BOCCTAHOBIICHHE B COOTBETCTBYIOIIUI
crupt. [lomyyenue anpaernioB OKUCICHHEM COOTBETCTBYOLINX
cnuptoB. [Ipumenenne Gpopmanbaeruia Ha OCHOBE €ro CBOWCTB.

[TonsiTne o kapOoHOBBIX KucioTax. KapOokcunbHas rpymnmna
KaK (yHKIIMOHaJbHas. ['oMoiornueckuii psia npeaesibHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [lomyueHne kapOOHOBBIX
KHUCJIOT OKUCJIEHHEM aJIbJIETUI0B. XUMUYECKUE CBOMCTBA YKCYCHOU
KHCJIOTHI: OOIINE CBOMCTBA C MUHEPAIbHBIMU KUCIOTAMU U PEAKIIUS
stepudukanuu. [IpumeHeHre ykcycHOM KMCIIOTHI HA OCHOBE
CBOWCTB. Brpicine >kxMupHbIE KUCIOTHI HA PUMEPE NMaJTbMUTHUHOBOU U
CTEapUHOBOM.

2.3.4. Cnoxnblie 3¢upsl. JKupsbl.

[TommydeHue cia0XKHBIX A3PUPOB peakiuen ITepruduKaIm.
CrnosxHble 3¢pupsl B Ipupo/ie, MX 3HaueHue. [IpuMeHneHune ciuoxHbIX
3(UpOB Ha OCHOBE CBOMCTB.

XKupsl kak crnoxxnbsle a3¢upsbl. Knaccudukanus ;kupos.
XHUMHUYECKHE CBOWCTBA KUPOB: THAPOJIA3 U THIPUPOBAHUE KUAKUX
)KupoB. [[pyuMeHeHne KUpoB HA OCHOBE CBOKMCTB. MbLia.

2.3.6. YrieBobl.

YreBoabl, UX KiacCU(UKAIM: MOHOCAaXapuabl (TJIF0OK03a,
bpykTOo3a), AMcaxapuIabl (caxapo3a) U moJimcaxapuasl (Kpaxmal u
LEJUTI0JI03Q).

['11r0K03a — BEMIECTBO C IBOMCTBEHHOMN (DYHKIHEH —
anbJACTUAOCTUPT. XUMUUYECKAE CBOMCTBA IJIFOKO3bI: OKUCIICHUE B
TJTFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CITUPTOBOE
Opoxenue. [I[puMeHeHne rI0KO3bI HA OCHOBE CBOMCTB.3HAUCHUE
YIJIEBOJOB B )KMBOM MIPUPOJE U KU3HU yesoBeka. [loHsaTue o
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peaKkIuAX NOJUKOHICHCAMY U TUAPOJIA3a HA IIPUMEPE
B3aMMOIIPEBPAILCHUN: [JIFOKO3a —> MOJIUCAaXapuLI.

2.3.7 llpaktryeckas paboTa «XUMHUYECKHE CBOWCTBA IITIOKO3bI, CaXapo3bl, PPYKTO3HI » 2
Tema 2.4. A3otocoiepxalyue OpraHnuecKue Cooepicanue yueonozo mamepuana 22
coenuHeHus. [lonumepsr.

2.4.1. AMuHBI. AMUHOKHCIIOTBI [TonsiTre 06 amuHax. Anudarnueckue aMuHbl, UX Kiaccupukauus u | 4
HOMEHKJIaTypa. AHIINH, KaKk Opranndeckoe ocHoBanue. [lomyuenue
aHWJIMHA W3 HUTpoOeH3oma. [[puMeHeHne aHIIIMHA Ha OCHOBE
CBOMCTB. AMHHOKHCIIOTHI Kak aM(oTepHbIe TU(PYHKIINOHATHLHBIC
OpPraHWYECKHE COCTUHCHHS. XUMUYECKHE CBOMCTBA aMUHOKHCIIOT
B3aMMOJICHCTBHUE CO IIEJI0YaMH, KUCIOTaMH H JAPYT C IPYTOM
(peaxmus monmuKoOHACHCAUH). [lenTuaHas CBA3b U MOJTUIECTITHIBI.
[TpyMeHeHre aMMHOKHCIIOT Ha OCHOBE CBOMCTB.

2.4.2. benku. [lepBuunasi, BTOpHUYHas, TPETUYHASL CTPYKTYPbI OEITKOB. 4
XUMHYECKHE CBOMCTBA OEIIKOB: TOpEHNUe, ACHATYpalus, THAPOIIU3,
[BETHbIE peakuuu. buonornueckue QyHKIMN OEIKOB.

2.4.3. TlpakTudeckas pabora «3ydyeHune cBONCTB OEITKOBY 4

2.4.4. TlpakTudeckas pabota Pemenne sxcriepuMeHTaIbHBIX 3a7a9 Ha HICHTU(DUKAITUTIO 2

OpPraHUYECKHX COCTMHEHUM.
2.4.5. llonumepsr benku u nmonucaxapuibl Kak OMOMIOJIUMEPHI. 2

[Inactmaccel. [lonydyenne nonmMepoB peakuuen
MOJIMMEPU3ALMHU U MTOJIUKOHAEHCAU. TepMOIUIaCTUYHbIE U
TEpPMOpEaKTUBHBIE IIIIacTMacchl. [IpeacraBurenu miacTmacc.

Bonokna, ux knaccudukanus. [ToxydeHre BoJOKOH.
OtaenbHbIE NPEICTABUTENN XUMUUECKUX BOJIOKOH.
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2.4.6. IIpakTuueckas pabora

«Pacmo3naBanue miacTMacc ¥ BOJIOKOH». «Pelrenue paCuUCTHBIX
3agaq»

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 CIAEAYIOIUMU XUMUYECKUMHU
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 BEIIECTB,
BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBHI,
AIIEKTPOJIUT U HEJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAS TUCCOLUALIUS,
OKHUCJIMUTENh U BOCCTAHOBUTEIb, OKHCIICHUE
Y BOCCTAHOBJIEHUE, TEINIOBON 3 peKT
peaxiu, CKOPOCTb XUMHUUECKOH peakiu,
KaTaJlu3, XUMHUYECKOE PaBHOBECHE,
yIJIepOJIHBIN CKeNeT, GyHKIMOHAIbHASA
rpynma, u3o0Mepus,

rOMOJIOTHSI

OcCHOBHBIC 3aKOHBI XUMHH

DopMyIMPOBaAHUE 3aKOHOB COXPaHEHUS
MAacCHhI BEIIECTB U IIOCTOSIHCTBA COCTaBa
BEIIICCTB.

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

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

TaOJULBI XUMHYECKHUX 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.
XapaKTepuCTHKA SJIEMEHTOB MAJIbIX U
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OONBIINX NEPUOOB M0 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 THUIIOJIOTHH.

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. DOpMyIMpPOBKa 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
BakHemux MetasioB (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 rpymm, a Takke 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 HAPOJAHOXO3AMCTBEHHOM IIJIaHE
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 (YKCYCHOM KHUCIIOTBI,
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

XUMHYECKU 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. OTpakeHHUE 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 3dekry,
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. COCTaBIIEHUE YpaBHEHUH
PEaKIHii ¢ MOMOIIIBIO METO/1a
3JICKTPOHHOTO OaJlaHca.

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

XUMHYECKHH IKCIIEPUMEHT

BrlmonnHeHne XMMHYECKOT0 SKCIIEPUMEHTA
B [TIOJJHOM 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

U3JaHUI, KOMIBIOTEPHBIX 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 MEXKITY
Ka4eCTBEHHOUN M KOJIUYECTBEHHOUN
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
npousBojcTBe. 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 Opranu3Mbl. CoOIIOACHUE TIPABUI
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 HCTOYHUKOB
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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. [lepuonnyeckas cucrema snemenToB J1. Y.
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

O6opynoBanue Ja60paTOpuu M pabOUYNX MECT JJaOopaTOpPHK: 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.OrHeTymuTenu
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.Yamika BelmapuTenbHas

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

19.TlonmoTtente

20.Kpyxxku dapdopoBbie
21.Crexia 4acoBble

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

IIporpammHoe odecnieueHue

MS Win XP Professional SP2 32-bit Russian Legalization DVD license Ne43899319,
nuteH3uoHHbIH 1oroBop ot 07.05.2008 (OO0 "HIIO Unaykius

bpsiackoe mpenct."), "Microsoft Office Standard 2007" Microsoft Open License
43178755 (OOO "HIIO Wuaaykmus"), HOMEp 3aka3za TOProBOIO TOCpPETHUKA
ML766281-3

3.2. UudopmannonHoe odecnevyeHne y4eOHOM QU CIUTNIIAHbBI
IlepeyeHb pexkoMeHayeMbIX Y4eOHbIX U31aHuii, UHTEepHET-pecypcos,
AONOJHHUTEJIBbHOM JINTEPATYPhbI

OcHogHble UCMOYHUKIL.!

1.

INabpuensu O.C., OctpoymoB N.I'. Xumusa ans npodeccuii ¥ CrielHaJIbHOCTEH
TexHudyeckoro npoduisa. M.: Akagemus, 2017. 272 c. (14 sk3.). — ISBN 978-5-
4468-4315-2.

KionoB III.1., Ilenuka O.B. Oprannueckas xumus. ObC «Jlanby», 2021. 148 c.
HcTounuk moctyna: Www.profspo.ru

[Tenuka B.U., AdanacneBa O.0., JlaBpentbeBa O.B. Opranuueckas xumus. Yu.
[Toco6-¢ s CITO, 2021. Ucrounuk mocTyma: WWW.profspo.ru

IIpecc N.A. O6mas xumus. DbC «Jlanby, 2021. 496 c. Ucrtounuk mocryna:
www.elanbook.com

ﬂOl’lOJlHumefleble UCMOYHUKU.

1.

2.

3.

JleBuniknit M.M. JloOpo moxkanmoBaTh B xumuto, 2021. HcTouHuk moctyma:
www.profspo.ru.

Cracy H.®., KopmrynoBa A.B. Pemenne 3amau mo o6meit xumun. ObC «JlaHby,
2021. 168 c. UcTounuk noctyna: www.elanbook.com

Tpy0 M. Mexanusmel Heopranmueckux peakuuid, 2021. HWctounuk nocryma:
www.profspo.ru.

HlaBenskoB A.B., Jlpo3noB A.A. Heopranumueckas xumwus. YueOuuk, 2019.
Hcrounuk mocryma: WwWw.profspo.ru

28



http://www.profspo.ru/
http://www.profspo.ru/
http://www.elanbook.com/
http://www.profspo.ru/
http://www.elanbook.com/
http://www.profspo.ru/
http://www.profspo.ru/

Hnmepnem pecypcoi
1. http: //www.iprbookshop.ru/ - Dnexrponno-6ubaKMOTEYHAs CHCTEMa

2. IPRbooks http://www.consultant.ru/ - CripaBouHo-1ipaBoBas
cucrema Koncynprantlntoc

3. http: //www.elibrary.ru/ - Hanponansnas sneKTpoHHas 6uOIMoTeKa
4. http: //Iwww.edu.ru/ - ®enepansubliii Mareprer-nopran «Poccuiickoe 06pazoBanue»

METOAUYECKOE OBECIHHEYEHUME JUCIIUIIJIMHBI
YMK
MeTtonnyeckue ykazaHus 10 IPOBEIECHUIO MPAKTUYECKUX padboT no XUMHUH
MeTtonnyeckue yka3zaHus 10 BHEAyAUTOPHON paboTe no XuMuu

3.3. MeToan4yecKkue peKOMEeHIANMHU IJI HHBAJIU/I0B H JIMI C OTPAHUYE€HHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

JIist 00y4aronmxcsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSMH 3JIOPOBBSI MOTYT
NPUMEHSATCS cieayrone (GopMbl OpraHu3aliy IeJarorudeckoro mporecca M
KOHTPOJISI 3HAHUM:

0151 C1ab0BUOAUUX.!

- obecnieunBaeTCsl MHAMBUAYAJIbHOE paBHOMEpHOE ocBeleHre He meHee 300
JIIOKC;

- JUIS  BBINIOJHEHUS KOHTPOJBHBIX 3aJlaHMi TpPU  HEOOXOAMMOCTH
MPEIOCTaBIISIETCS YBEIIMUMBAIOIIEE YCTPOUCTBO;

- 3aJIaHUs IS BBIMIOJTHEHUS, @ TAaKXK€ MHCTPYKLHUS O MOPSIAKE BHITTOJHEHHUS
KOHTPOJIbHBIX 3aJaHUil 0()OPMIISIOTCS YBEIWYEHHBIM mpudTOoM (pasmep 16-20);

OJIs1 27YXUX U CAAOOCTBIUAWUX:

- obecneywBaeTcsi ~ HaJIMYMe  3BYKOYCWIMBAIONIEH  ammaparypsl

KOJIJIEKTUBHOTO MIOJIb30BaHUS, pu HEOOXOTUMOCTH O0yYaroIIuXCs
IIPEAOCTABIISIETCSA 3BYKOYCHWJIMBAIOLIAs arraparypa VHJIUBUYaJIbHOT O
IIOJIb30BAHUS;

- JUTSL JIUT] C TSDKEJIBIMU HApPYIICHUSMHU PEUH, TIyXUX, CIa00CIbIIIAaNINX BCe
KOHTPOJIGHBIC 3aJlaHusl TI0 JKEJIaHHWI0 OOYYArOIIMXCS MOTYT IPOBOJIUTHCS B
MMCbMEHHOH (hopme.

OcHoBHOH (opMOli OpraHu3aluu IEJarormyeckoro Ipolecca sBISCTCS
WHTETPUPOBAaHHOE OOyYCHHWE WHBAIHUIIOB, T.€. BCE OOydaromimecss 0Oy4aroTcs B
CMCIIIAaHHBIX TPYIIAaxX, WMEIT BO3MOXHOCTh TIOCTOSHHO OOIIATBCS  CO
CBEPCTHUKAMH, JICTYE aJalTHPYIOTCS B COITUYME.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM
JANCHUITJINHBI

KoHTpoJib U omeHKa pe3yibTaTOB OCBOCHHUSI y4€OHON TUCHUILIIMHBI OCYILECTBIISIETCS
MpenojaBaTeieM B IPOLIECCe MPOBEICHUS MPAKTHUECKUX 3aHATUM U J1a0OpaTOPHBIX
paboT, TECTUPOBAHMS, a TAKKE BHITIOJHEHUS 00yYarOIIMMUCS WHIMBUAYaIbHBIX 3aJaHUH,
MPOEKTOB, UCCIICIOBAHUM.

Pe3yabTaThl 00yuenust @opMBbI M METOABI KOHTPOJISI M
(ocBOEHHBIE YMEHHsl, YCBOCHHbIE 3HAHMSA) OLICHKH Pe3yJIbTAaTOB 00y4eHHUs!
B pesynbrare ocBoeHUs yUeOHON AUCIMILIUHBI
«Xumus» 00yJarouuics T0JKeH YMETh: Tekymuit KOHTPOJIb B opMme:
* Ha3bIBaTh: U3YUYECHHbIE BEUIECTBA M0 v/ CaMOCTOSTENBHBIX PadoT;
TPUBUATBHOW MM MEKIYHApPOIHOM v’ 11ab0paTOPHBIX ¥ MPAKTUYECKUX
HOMEHKJIaTypE; pabor;

* OMNpEIENATh: BAICHTHOCTh U CTENIEHb TEMaTHYECKUX TECTOB;
OKHCJICHUSI XUMUUYECKHUX DJIEMECHTOB, THII XAMHYECKHUX JUKTAHTOB;
XUMHYECKOM CBSI3U B COCAMHEHUSIX, 3aps]l HOHA, KOHTPOJIBHBIX PabOT MO TeMaM
XapakTep Cpe/ibl B BOJHBIX pacTBOpax y4eOHON JUCITUTIITUHBI.
HEOPraHWYECKUX U OPTaHUYECKUX COCAUHEHUH,
OKHCIIUTENb U BOCCTAHOBUTEb, TPUHAJIICAKHOCTD
BENIECTB K Pa3HbIM KJlacCaM HEOPraHWYECKUX U
OPraHUYEeCKUX COCIUHEHUI;

* XapaKTepHU30BaTh: JJIEMEHTHI MAJIBIX IEPHUOOB
1o ux nosiokeHuto B [lepronuueckoit cucreme
JI.1. Menpaeneena; o0mue XMMUYECKHUE CBOMCTBA
METaJIJI0B, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPTaHUYECKUX COCIMHEHUI;
CTPOEHUE U XMMHUUYECKUE CBOMCTBA N3YUECHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX COCIMHEHUI;

* OOBACHSITH: 3aBUCUMOCTH CBOMCTB BEIIIECTB OT
UX COCTaBa U CTPOECHUS, MPUPOY XUMUUYECKOI
CBsI31 (MOHHOM KOBaJICHTHOM, METAJUNTMUECKON 1
BOJIOPOHOM ), 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU U TOJIO)KEHUE XUMUUYECKOTO
pPaBHOBECHS OT Pa3IMUYHBIX (PaKTOPOB;

* BBINOJIHATh XUMHUYECKUI SKCTIEPUMEHT: T10
pacro3HaBaHUIO BAKHEHIIIUX HEOPTraHUYECKUX U
OpTraHNMYEeCKUX COCIMHEHUH;

* MPOBOJUTH: CAMOCTOSITEIIbHBIN MMOUCK
XUMUYECKON MH(POPMAIINK C HCTIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAy4YHO-TIOMYJIIPHBIX
W3/IaHAH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HNuTepHeTa); ncnoyib30BaTh KOMIBIOTEPHBIE
TEXHOJIOTUH 11 00pabOTKH U MepeIauu
XUMHUYECKON HH(OPMAIIMH U €€ TIPE/ICTABIICHUS B
pa3nuyHbIX popmax;

* CBA3BIBATH: U3YUYECHHBIN MAaTEpUAIl CO CBOEH
po¢heCcCHOHANIBHON e TENbHOCTHIO;

AN

30




* pemiaTh: pacyeTHBIC 3a7a4U 110 XUMUYECKUM
dhopmysiaM U ypaBHEHHUSIM;

WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS
B IIPAKTHYECKOMU JIEATEILHOCTH U MIOBCEIHEBHOMN
JKU3HU:

* I OOBSICHEHUS XUMUYECKUX SIBJICHHH,
MPOUCXOAIIUX B IPUPO/IE, OBITY U HA
MIPOU3BO/ICTBE;

* OmpeaeNeHUs] BO3MOXHOCTH MPOTEKaHUs
XUMUYECKHUX MPEBPAIICHUN B PA3THUHBIX
YCJIOBUSX U OIICHKU UX TOCJIC/ICTBUIA;

* DJKOJOTUYECKH TPAMOTHOTO MOBEICHHUS B
OKpY>Karolleu cpeae;

* OICHKH BJIUSHUS XUMHUYECKOTO 3arpsI3HCHUS
OKPY’KaIOIIEeH Cpelibl Ha OPTraHU3M YeJIOBEKa U
JPYTHUE KUBbIE OPTaHU3MBI,

* (0e30macHOro 00paIIeHHs C TOPIOYUMU U
TOKCUYHBIMH BEIIECTBAMHU U Ja0OPaATOPHBIM
000pyI0BaHHEM;

* TIPUTOTOBJICHUS PaCTBOPOB 3aJIaHHOMU
KOHIICHTpAIIUK B OBITY ¥ Ha TIPOU3BOICTRBE;

* KPUTHUYECKOU OIIEHKHU JOCTOBEPHOCTH
XUMUYECKON MH(pOpMaIUK, MOCTYNAOIICH 13
pPa3HbIX HICTOYHUKOB.

B pesynbrare ocBoeHHS yueOHOW NUCITUTUIMHBI
«XuMus» 00yJarouuics TOJKEH 3HATD:

* BaXKHEHIIINME XMMHYCCKHE MOHITHS: BEIISCTBO,
XUMHYECKUM DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIC aTOMHAs M MOJICKYJISIpHAS. MaccChl,
WOH, aJUIOTPOIHS, U30TOIbI, XUMHUYECKasl CBSI3b,
3JIEKTPOOTPULIATEIBHOCTD, BAJICHTHOCTD, CTEIICHb
OKHUCJICHUSI, MOJIb, MOJISIpHAsi Macca, MOJISIPHBII
00BeM ra3000pa3HbIX BEIIECTB, BEIIESCTBA
MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOEHUS,
pPacTBOPBI, JIEKTPOJIUT U HEATIECKTPOJIUT,
AJIEKTPOJIUTUYECKAS] AUCCOIUAIINS, OKUCITUTED U
BOCCTAHOBHTEIIb, OKHCJIICHHE H BOCCTAHOBJICHHE,
TerI0Bor 3((HEKT peakiuu, CKOPOCTh
XUMHUYECKON peaKIiu, KaTaliu3, XUMUYECKOe
paBHOBECHE, YTIIEPOJAHBIN CKEJIET,
(hyHKIIMOHAJIBHAS TPYIITIa, H30MEpHs, TOMOJIOTHS;
* OCHOBHBIC 3aKOHBI XMMHUHU: COXPAHEHUS MacChl
BEIIECTB, MIOCTOSHCTBA COCTaBa BEIIECTB,
[Tepuonnueckuii 3axkoH /.M. Menneneena;

* OCHOBHBIE TEOPUU XUMHH; XUMUYECKOU CBSI3H,
ANEKTPOJUTUUECKON TUCCOLUALINY, CTPOCHUS
OpPraHWYECKUX U HEOPTaHUUECKUX COEJIMHEHU;

Tekymuit KOHTPOJIb B hopme:

v’ caMOCTOSTEIBHBIX paborT;

v’ 1abopaTOPHBIX U MPAKTHUECKHUX
pabor;

TEMATUYECKUX TECTOB;
XUMUYECKUX JTUKTAHTOB;
KOHTPOJBHBIX paldoOT MO TeMaM
y4eOHOM TUCIUTUIMHBI.
HToroBeiii KOHTPOJIH B hopme
mudpepeHITMPOBaHHOTO 3aUeTa.

SSRNEN
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* BaKHEHIIME BEIIECTBA U MAaTEPHUAIIBI:
Ba)KHEHIIIME METAJLIBI U CIUIABBI; CEPHAs, COJISIHAS,
a30THasi ¥ YKCYCHasl KHCJIOTBI; OJIaropo/iHbIe
ra3bl, BOJOPO/JI, KUCIOPO/I, TaJIOTE€HBI, HIEJIOYHbIE
MeETaJlJIbl; OCHOBHBIE, KUCIIOTHBIE U aM(OTEPHBIE
OKCH/IbI M TUJPOKCH/IbI, IET0YH, YIJIEKUCIbIN U
yrapHbIU ra3bl, CCPHUCTBIN ra3, aMMHakK, BOJA,
MPUPOAHBIN a3, METaH, ITaH, TUJIEH, alleTUJIEH,
XJIOpUJI HATpHUs, KapOOHAT U rMApPOKapOOHAT
HaTpusl, kKapOoHat U (ocdar kanbuus, OeH307,
METaHOJI ¥ 3TAHOJ, CJIOKHBIE (DUPBIL, KHUPBI,
MblIa, MOHOCaXapuIsl (TJI0K03a), TUcaxapubl
(caxaposa), monrcaxapusl (Kpaxmai u
LEJTI0J103a), AHUIIUH, aMUHOKHUCIIOTHI, OEIKH,
UCKYCCTBEHHbIE U CHHTETUYECKUE BOJIOKHA,
Kay4yKH, IJIaCTMACChI;

IIpumepHbIe TeMbl pedepaToB (1OKJIAT0B),
HHIMBHUAYAJBHBIX POEKTOB.

* BUOTEXHOJIOTUA U T€HHasl MHXKEeHepusa — TexHonoruu XXI Beka.

* HaHOTEXHOJI0THS KaK MPUOPUTETHOE HAIIPABJICHUE PA3BUTHS HAyKU U ITPOM3BOJCTBA B
Poccuiickoit @enepanuu.

» CoBpeMEHHBIE METOIbI 00€33apaKUBaHUs BOJIBI.

* AJUTOTpOIUSI METAJIJIOB.

* Xuznp u gesrenpHocTh .M. Menneneena.

* «[TepnoarvueckomMy 3aKOHY OyayIlee HE TPO3UT Pa3pyIICHUEM. . .»

» Cunre3 114-ro anemerTa — TpuyMd pOCCHHUCKUX (HU3UKOB-SICPITUKOB.
* 3oTomsl Bojopoaa.

* lcnionp30BaHne paJiMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LIEIISIX.

* PEHTT€HOBCKOE M3TyYEHUE U €T0 UCMOJIb30BAHUE B TEXHUKE U MEJIUIIMHE.
* [I1a3mMa — yeTBepTOE COCTOSIHHUE BEIIECTRA.

* AMop(HBIE BelIecTBa B IPUPOJIC, TEXHUKE, OBITY.

* OxpaHa OKpy:Karolieh cpesibl OT XUMUYECKOT0 3arps3HeHus. KonndecTBeHHbIE
XapaKTEPUCTUKH 3arPSI3HEHUST OKPYIKAIOIIEH CPE/Ibl.

* [IpumeHeHue TBEPIOTO U Ta3000pa3Horo okcuaa yriaeponaa (IV).

* 3ammuTa 030HOBOT'O PKpaHa OT XMMHUYECKOTO 3arpsi3HCHUSI.

* ['pyboaucniepcHbIe CUCTEMBI, HX KJIaCCH(HUKAIUSA U UCIIOIb30BaHUE B
npodeccuoHaNbHON JeSTEIBHOCTH.

* Kocmetnueckue reinu.

* [IpuMmeHEeHNE CyCIIEH3UM U SMYJIbCHIA B CTPOUTEIIBLCTBE.

» MuHepaJibl ¥ TOPHBIE TIOPOJIbI KAaK OCHOBA TUTOC(EPHI.

» PacTtBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

* Boga kak peareHT u cpeia il XUMUYECKOTO IpoLecca.
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* )Kusnsp u nesrenpHocts C.AppeHuyca.

* BKky1ag OTEYECTBEHHBIX YUEHBIX B PA3BUTUE TEOPUU SIIEKTPOJUTHYECKON TUCCOIIUALINH.
* YcTpaHeHHE KECTKOCTH BOJIBI HA MPOMBIIUIEHHBIX TPEANPUATHSIX.

* CepHasi KHCJIOTa — «XJI€0 XUMUUYECKOU MPOMBIIIIEHHOCTI.

* Mcnonb30BaHre MUHEPATBHBIX KUCIOT HA MPEIIPHUATUAX PA3TUIHOTO TPOdUIIs.

* OKCUABI U COJIM KaK CTPOUTEIbHBIE MaTEPUATIBI.

* lcropus rurca.

* [IoBapeHHas COIb KaKk XUMHUYECKOE ChIPHE.

* MHoronukuit kapOOHAT KaJbIHs: B PUPOJIC, B MPOMBIILICHHOCTH, B OBITY.

* Peakuiuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

* BupryanbHoe MOJECIMPOBAHNE XUMUYECKUX MTPOIIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JICKTPOIHUTOB.

* DJIEKTPOJIU3 PACILJIABOB AJIEKTPOIUTOB.

* [IpakTyeckoe mpuMEHEHUE dIEKTPOIn3a: pahUHUPOBAHHUE, TaIbBAHOIIACTHKA,
rajbBaHOCTETHS.

* cTopus nosydeHus U TpOU3BOICTBA ATTFOMUHMSL.

* DIIEKTPOIIUTUYECKOE MOTyUYeHUE U pahUHUPOBAHUE MEIU

* Xusnp u nesrenbHOCTh I, J[3BH.

* Posib METAJJIOB B UCTOPUH YETIOBEUECKOM LIMBUIM3AIMU. FIcTopust oTeuecTBeHHOU
yepHO Metautypruu. COBpEMEHHOE METAJLTYPTruue€CKOe MPOU3BOACTBO.

* lcTopust 0TeueCTBEHHOM IIBETHOW METAJTypruu. Posib METaIJIOB U CIUIABOB B HAYYHO-
TEXHUYECKOM IMpOrpecce.

» Koppo3ust MeTaioB U CIIOCOOBI 3aIUTHI OT KOPPO3UH.

* lnepTHBIC UK OJIArOPOIHBIE Ta3bl.

* Poxxparoiire cojii — rajoreHsl.

* lctopus MIBEICKOW CIIMYKM.

* lcTopusi BOBHUKHOBEHUS M Pa3BUTHUS OPraHUYECKON XUMUH.

* )Kuznsb u nesarensHocth A.M.ByTtieposa.

* Butranusm u ero kpax.

* Posib OTE€YECTBEHHBIX YUYEHBIX B CTAHOBJICHUHU U PA3BUTHUH MUPOBOW OPraHUYECKOM
XUMHH.

* CoBpeMEHHBIE MPEJICTABICHUS O TEOPUH XUMUYECKOTO CTPOCHUS.

* JKOJIOTHYECKHE ACTIEKThI UCTI0JIb30BAHHUS YTJIEBOIOPOHOTO CHIPHSI.

* JKOHOMHUYECKHE ACTIEKThI MEKAYHAPOIHOTO COTPYAHUYECTBA IO UCITOIB30BAHUIO
YTJIEBOAOPOHOTO ChIPbSI.

* VcTopus OTKpPBITUS U pa3padOTKHU Ta30BbIX U HEPTSHBIX MECTOPOXKIeHHUH B Poccuii-
ckount denepanum.

* X¥MHUS yTIIEBOIOPOTHOTO CHIPhS U MOS Oy ayIas mpodeccusi.

* YTIIeBOJOPOJHOE TOIUIMBO, €r0 BU/bI U HA3HAYCHHUE.

* CUHTETHYECKHE KayUyKH: UCTOPHS, MHOTOOOPa3ue 1 MEePCIEeKTUBHI.

* Pe3uHOTEXHUUYECKOE TPOU3BOICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpeCCe.
* CBapo4YHOE MPOU3BOJICTBO U POJIb XUMHH YTJIIEBOJOPOJIOB B HEM.

* Hedtb 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJTHOTO MEXTyHAPOAHOTO
COTPYJIHHUYECTBA.
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