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1. IACIOPT PABOYEM [TIPOI'PAMMBI JUCIHHAITINHBI
1.1.11osscHUTEILHASA 3AIIUCKA

O0sacT, npumeHeHust nporpammbl. [Iporpamma oOmieo0pa3oBarenbHON
TUCIHUIUIMHBL «XUMHs» TpeaHa3HadeHa Ui U3ydeHus Xxumuu. Pabouas mporpamma
JTUCHUIUIMHBL SBIISICTCSI 4YacThi0 OOpa30BaTeNbHONW MPOrpaMMON B COOTBETCTBUHU C
®I'OC CIIO no cnemmansHocTy 34.02.01 CecTpuHCKOE f1€T0.

[Iporpamma pazpabotana Ha ocHoBe TpedoBanuii OI'OC cpegnero oOiero
oOpa3oBaHUsl, MPEABABISAEMbIX K CTPYKTYpE, COACPKAHUIO U Pe3yJbTaTaM OCBOCHMS
JTUCIUTUTAHBL « XUMUS.

Heap y4yeOHOW aMCHUILIMHBI: (OPMUPOBAHME Yy CTYJIEHTOB XUMHYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpa KaK OCHOBBI MPUHATHUS PELICHUM
B JKM3HEHHBIX M TIPOM3BOJCTBEHHBIX CHUTYyallMsIX, OTBETCTBEHHOTO IIOBEACHUS B
MIPUPOJHOM CpeJie.

Copepxanne mporpaMMbl «XHUMHs» HampaBlIeHO Ha JOCTHKEHHUE CIEAYIOIINX
3a/ja4:

* copMupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTEM MPOTEKaHUs XHUMHUYECKUX
IPOLIECCOB M SIBJICHUM B OKPYKAIOLIEH Cpele, LEJIOCTHOM HAay4YHOM KapTUHBI MUpa,
B3aMMOCBS3HM U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

* pa3BUTh YMEHHUS TIPOBOAUTH pacueThl MO XUMHUYECKUM ¢opMylIaM U
YPaBHEHUSAM XHUMHUYECKHX pEaKIHid, MIAHUPOBATh U WHTEPIPETHPOBATH PE3YJIbTATHI
XUMHYECKHUX IKCTICPUMEHTOB;

* chopMHUpOBaTh HAaBBIKK NPOBEIACHHUS XUMHUYECKHX JKCHEPHUMEHTATIbHbBIX
UCCJIEIOBAHUM C COOJIOJIEHUEM MpaBUJl OE30MacHOTO OOpaleHusi ¢ BEIIeCTBAaMH U
71a00paTOPHBIM 000PYIOBAHUEM;

* Pa3BUTh YMEHHUS aHAJIM3UPOBATh, OLIEHWBATH, MPOBEPSATH HA JOCTOBEPHOCTh U
0000111aTh HH(POPMALIMIO XUMUUYECKOTO XapaKTepa U3 Pa3IndyHbIX HICTOYHUKOB;

* chopMUPOBATh TMOHWMAHUE 3HAYUMOCTH JOCTHIKCHUH XUMHUYECKOW HAYKH H
TEXHOJIOTUM JIJIs1 pa3BUTHS COIIMATIBHON U TPOU3BOICTBEHHOM cep.



1.2. O0mas xapakTepucTHKA TUCHUIIMHBI « XMMUSD)

XuMHUsL — 3TO HayKa O BEIIECTBaX, UX COCTABE M CTPOCHUHU, CBOMCTBaxX W
MPEBPAILICHUSX, 3HAYCHUM XUMHUYECKUX BEIIECTB, MAaTE€pUajoB U IPOILECCOB B
MPaKTUYECKOM JIesITeIbHOCTU YenoBeka. CoJlieprkanue o01ieoopa3zoBaTeaIbHON yueOHOM
JUCHUTUIMHBI « XMMHUSD» HAMPABICHO HA YCBOCHHE O0YYAIOUIUMUCA OCHOBHBIX MOHSATUMH,
3aKOHOB M TEOPUM XMMHUU; OBJIAJICHUE YMEHUSIMU HAOIIOAaTh XUMUUYECKHUE SIBICHUSA,
MPOBOJAUTH XUMUYECKUI IKCIIEPUMEHT, MPOU3BOJUTH PACUEThl HA OCHOBE XUMHUYECKUX
dbopMyI BEIIEeCTB M YPAaBHCHHM XUMUYECKUX peakiuii. B mporecce n3ydeHus: XumMun y
OOy4JaroIMXcsi Pa3BUBAIOTCS IMO3HABATECIIbHBIC WHTEPECHI ¥ HWHTEIUICKTYyaJIbHBIC
CIIOCOOHOCTH, MOTPEOHOCTH B CaAMOCTOSATEIHLHOM MPUOOPETEHUS 3HAHUN MO XUMHUU B
COOTBETCTBUM C BO3HUKAIOIIMMH KU3HEHHBIMU MPOOJIEeMaMH, BOCHUTHIBACTCS
OepexHOE€ OTHOIIEHUS K TMpUpoJie, IOHMMAaHHUE 30pPOBOTO o0pa3a >KHU3HH,
HEOOXOJMMOCTH MPEAyNPEeKACHUS  SBJICHUM, HAHOCSAIIUX Bped 3J0pOBbIO U
okpyxkaromied cpeae. OHHM  OCBaMBalOT MPHUEMBI T'PAaMOTHOro, 0€30MacHOTO
MCIIOJIb30BaHUsl XUMUYECKUX BEIIECTB U MAaTEPUAJIOB, TPUMEHSIEMBIX B OBITY, CEIbLCKOM
XO3SIMCTBE U HA POU3BOJICTBE.

Peanuzanus JMeayKTUBHOTO TOAXOJAa K HW3YYEHUIO XUMHUHU CIIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKUX ONEPAIMil MBIIUICHUS, KaK aHAIU3 U CUHTE3, 00001IeHne
U KOHKpETHU3allMsl, CPABHCHHE U aHAJIOTHs, CUCTEMAaTHU3alusl U KiacCuuKaius u Jp.
3HAYUTEILHOE MECTO OTBOJUTCS XMMHYECKOMY OJKclepuMeHTy. OH OTKpbIBaeT
BO3MOXXHOCTh (DOPMHUPOBATH Y OOYYAIOUIUXCS CHEIUaIbHbIE MPEIMETHbIC YMEHMUS:
paboTaTh C BEIIECTBAMHU, BBINOJIHATH MPOCThIE XUMHUYECKUE OIbBITHI, YYUTh
0€30MacHOMY U IKOJOTUYECKH TPaMOTHOMY OOpallleHUI0 C BEIIECTBaMU, MaTepuaiaMu
U TpoiieccaMu B ObITY W Ha mnpousBojcTBe. ConaepxaHue ydeOHON JAUCIUIUIMHBI
npeaycMaTpuBaetr GopMUpOBaHHE y oOydJaromuxcs OOIIeHAYYHBIX 3HAHUN, YMECHHHN U
HABBIKOB, YHUBEPCAJIBbHBIX CIOCOOOB JEATEIBHOCTH M KIIOYEBBIX KOMIIETCHIIHH,
BKJIIOYAIOIINX YMEHUE CPAaBHUBATH XUMUUYECKUE OOBEKTHI, AHAIIM3UPOBATh, OLICHUBATH
1 000011aTh MOJYYEHHBIE CBEJICHHS, YMETh HAXOAUTh U UCMOJIb30BaTh HHGOPMAITHIO U3
Pa3IMYHBIX UCTOYHUKOB.

N3yuenune o61eo0pazoBaTeibHON yUeOHOM AUCIUTIIIUHBI « XUMHUS» 3aBEPIIACTCS
MOJIBEICHHEM UTOTOB B ()OpME IK3aMEHA B paMKaX MMPOMEKYTOUHON aTTECTAIUH.

1.3. MecTto qucuuniaunbl B ctpykrype OII CITIO

VYyeOHast nucHUIUIMHA «XHUMHS» OTHOCUTCSA K JUCUUIUIMHAM IO BBIOOpY U3
00s13aTeNbHBIX ~ €CTECTBEHHO-HAYYHBIX MpPEAMETHBIX o0yiacTeil, Hu3ydyaeMbIX Ha
npo(UIHLHOM YPOBHE.






1.4. Ilnanupyemble pe3yabTaThl 0CBOCHUA 001Ie00pa3oBaTeIbHONH TUCHUILTHHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHOBe

eroc Coo

Koa n
HaMMeHOBaHHeE
popmupyembIix
KOMIIeTeHIIH

[Inanupyemblie pe3yabTaThbl 0CBOEHHUS THCHMILINHBI

O01mue

J]I/ICIII/IHJII/IHale)Ie

OK 01. BriOupath
CIOCOOBI pelIeHUS
3aaa4
poQeCCUOHATIEHO
U IeATEIBbHOCTH
MIPUMEHUTENIBHO K
Pa3JIMYHbIM
KOHTEKCTaM

B yacTu TPy10BOro BOCIIMTAHUS:
- TOTOBHOCTh K TpyHly, OCO3HAaHUE LIEHHOCTU
MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K  AKTUBHOM  JEATEIBbHOCTU
TEXHOJIOTUYECKOW W COLMAIBHOW HAaINpaBICHHOCTH,
CIIOCOOHOCTh ~ MHULUUPOBATh,  IUIAHUPOBATh U
CaMOCTOATENBLHO BBIMOJIHATH TaKyIO JEATEIbHOCTD;

- UHTEpEC K pa3nuyHbIM cepam npodheccuoHanbHOU

NEATEIIbHOCTH,
OBaanenne YHUBEPCAJIbHbIMU Y4eOHbIMU
MO3HABATEJIbLHBIMH JAEeHCTBUSIMH:

a) 0a3oBbIe JIOTHYECKHE AeiiCTBUSA.

- CaMOCTOSITETILHO dbopMynHrpoBaTh 151

aKTyaJIM3UpOBaTh NpOOJIeMy, paccMaTpHBaTh ¢
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIM MPHU3HAK HJIH
OCHOBaHMS JJIA CpaBHEHHS, KiacCUu(DHUKAIUU U
000011IeHN;

- ONpeNeNATh  IeNn

ACATCIBbHOCTH, 3a4aBaTb

napaMeTpbl U KPUTCPHUHU UX JOCTHKCHUA,
b

- BJIAQJAETh CHCTEMOM XUMHYECKHX 3HAHWH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHATHS (XMMHAYECKUM
9JIEMEHT, aTOM, 3JICKTPOHHAs 000JI0UKa aToma, s-, pP-, d-
AJICKTPOHHBIE OpOWTAIN aTOMOB,

HWOH, MOJIEKYIIa,

BaJICHTHOCTD, QJICKTPOOTPHUIATCIIBHOCTD, CTCIICHDb

OKHCJICHHA, XUMHUUYCCKaAsA CBA3b, MOJIb, MOJISIpHAsA Macca,

MOJISIPHBIN o0BeM, YTJIEPOAHBIN CKEJIET,
byHKIIMOHANbHAS ~ TPyMNa,  paadkal,  H30Mepus,
U30MEDHI, TOMOJIOTHUECKUN ps, TOMOJIOTH,
yIJIA€BOJOPOABI,  KUCIOPOA- M a30TCOAeprKaliue
COEIUHEHMs, OHOJIOTUYECKH AaKTUBHBIE BEILECTBa
(YyrneBoibl, SKHpbI, O€JIKH), MOHOMEp, TMOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCMHEHMsI, KpUCTAIUIMYECKas  pelieTKa,  THIIbI
XUMHYECKUX peaxiui (OKHCITUTENBHO-
BOCCTAaHOBUTENBHBIE, JK30- M  OSHIOTEPMHUYECKHE,

peaknuu MOHHOTO OOMEHa), pacTBOpP, AJIEKTPOJIUTHI,
HE3JIEKTPOJUTHI, BJEKTPOIUTHUYECKAS] IUCCOLMAIUS,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, CKOPOCTh XHUMHYECKOMH

peaKIuu, XUMHYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI




- BBIABJIATH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B
paccMaTpUBAEMbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJbTATOB LIEISAM, OIIEHUBATh PUCKHU
MOCJIEICTBUM ACITEIIbHOCTH;

- pa3BUBAaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUU
YKU3HEHHBIX MPOo0IeM

0) 0a3oBbI€e MCCIEI0BATEIbCKHE TeHCTBHA:

- BJIAJETh HABbIKAMH y4eOHO-HCCIICIOBATEIIbCKON U
MIPOCKTHOW JIESITEIBHOCTH, HaBBIKAMU pa3pelIeHUs
npoOJieM;

- BBISIBISATH TPUYUHHO-CJIEJACTBEHHBIE CBSI3UM U
aKTyaJu3upoBaTh 3a/lady, BBIIBUTaThb THUIIOTE3Yy €€
pellIeHus, HaXOJUTh apTYMEHTHI JIJI JI0Ka3aTeIbCTBa
CBOMX YTBEPXKICHMH, 3a7aBaTh MapaMeTpbl W
KPUTEPUHU PEILICHUS;

- aHAJM3UPOBATH MOJIYYEHHBIE B XOJI€ PEIICHUS
3a/laud  pe3yJbTaThl, KPUTUYECKH OIICHUBATh MX

AOCTOBCPHOCTb, IIPOrHO3HUPOBATL HU3MCHCHHC B
HOBBIX YCJIOBHAX,
- YMCTh IICPCHOCHUTHL 3HAHUS B IMIO3HABATCIBHYIO U

MMPAaKTHUYCCKYIO obnactn KU3HCACATCIIbHOCTH,

- yMeTh UWHTETPUPOBATH 3HAHWS W3 Pa3HBIX
peAMETHBIX 00JIacTel;
- BBIIBUTaTh HOBBIE HJIEN, npeaiaraTh

(Teopm{ XUMHUYCCKOT'O CTPpOCHUA OpPraHUYCCKUX

BeniecTB A.M. ByTiepoBa, Teopus 31EKTPOIUTHIECKOM

JIMCCOIMALINU, MEPUOTUYECKUMN 3aKOH J.1.
Menneneesa, 3aKOH COXpPaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKHN  S3bIK  XUMUHU,

(aKTOJIOrMUECKUE CBEIEHUSI O CBOMCTBaxX, COCTaBe,
MOJIy4YE€HUHU U O€30MaCHOM HCIOJIb30BAHUU BaXKHEHIINX
HEOPraHWYECKUX M OPTaHWYECKUX BEILECTB B OBITY U
IIPAKTUYECKON JAEATEIBHOCTH YEIOBEKa,;

- yMEThb BBISBJIATH

XapakTepHbIE TNPU3HAKK W

B3aMMOCBSI3b ~ M3YYCHHBIX  MOHATHHN, MPUMEHSTH
COOTBETCTBYIOIIHUE MOHATHS MPU ONMKUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHWYECKUX U OPTraHUYECKUX BEIIECTB U
WX TPEBPAICHUI; BBISBIATh B3aUMOCBS3b XUMUUECKUX
3HAHUM C TMOHSATUSIMU M TMPEJICTABICHUSIMH JPYTUX
€CTECTBEHHOHAYYHBIX MIPEAMETOB;

- yMETh HCHOJIb30BaTh HAWMEHOBAHUA XUMHUUYECKHX
COEMHEHUN MEXIYHAPOJAHOTO COK03a TEOPETUUECKOUN U
MPUKJIAJIHOW XUMUM U  TPUBHAIBHBIE  Ha3BaHUs
BOKHEHIIMX BEIIECTB (STUJICH, alleTUJIEH, TJHWIIEPHUH,
denon, dopManmpaerua, yKCycHas KHUCIIOTa, TIIWIMH,
yrapHbld ras3, VIJICKHCIBIM Ta3, aMMHaK, TalleHas
W3BECThb, HEramieHas W3BECTh, IIMThEBasg coda U
JIPYTUX), COCTABJISATh (POPMYIJIbI HEOPTraHUYECKUX U
OpTraHUYeCKUX  BEIECTB,

YpaBHCHUA  XUMHUYCCKUX




OpPUTMHAJIBHBIC ITOJXO/IBI ¥ PEIICHUS;
- CIIOCOOHOCTh UX HCIOJIb30BAHUS B TO3HABATEIBHON
Y COLMAJIbHOM ITPAKTHUKE

peakuuii, OOBACHATH HX CMBICI;, [OJATBEPXKIAThH
XapakTepHble  XUMHUYECKME  CBOWCTBA  BEILECTB
COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU U 3aAIIACIMU
YPaBHEHUN XMMUYECKUX PEAKLUN;

- YMETh YCTaHAaBJIMBAThb NPUHAJIC)KHOCTh HW3yYECHHBIX
HEOPTaHUYECKUX M  OPraHMYECKHMX  BEHIECTB K
ONPENEIICHHBIM KjlaccaM M TpyIIlaM COCIMHEHUH,
XapakTepu30BaTh UX COCTAaB U BAXKHEHUIIME CBOWCTBA;
OTIPE/EIATh BUJbl XUMHUYECKUX CBs3ed (KOBaJEHTHas,
WOHHAsi,  METaJUInYecKas,  BOJOpPOAHAs),  THIIbI
KPHUCTAJUTNYECKUX pEeLeToK BEILIECTB;
KJIACCU(PHUIIMPOBATh XUMUYECKUE PEAKLINN;

- chopmMupoBaTh MPEACTABICHUS: O MaTepPUATBLHOM
€IUHCTBE MHpA, 3aKOHOMEPHOCTAX U I03HABAEMOCTH
ABJICHUM TPUPOABI, O MECT€ M 3HAYCHUU XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ pOJid B 00eCrieueHun
YCTOMYMBOI'O pPa3BUTHA YEJIIOBEUECTBA: B PEILICHUU
po0JIeM IKOJIOTHYECKOM, SHEPTeTUUECKOW U MUILEBON
0e30MacHOCTH, B Pa3BUTHM MEIULMHBI, CO3JaHUU
HOBBIX MaTEpHalOB, HOBBIX MCTOYHUKOB JHEPIUU, B
00eCneuyeHrnr palMoHAIbHOTO MTPUPOIOTIOIB30BaHUS, B
GbOpMHUPOBAaHUM MHPOBO33PECHUSI U OOIICH KYJIbTYphI
YeloBeKa, a TaKKe DSKOJOTHYECKH OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CPELE;

- BJIQJIETh CHUCTEMOM XWMHUYECKHX 3HAHUM, KOTOpas




BKJIIOYAET: OCHOBOITOJIAra0IINe MOHSTHUS
(IOTIOJIHUTENBEHO K CUCTEME MOHSATUH 0a30BOTO YPOBHS)
- H30TOIbI, OCHOBHOE€ M BO30YXIEHHOE COCTOSHUE
aToma, ruOpuan3anus aATOMHBIX opOuTanei,
xumuueckass cBs3b ("0 " wm "", KpaTHble CBS3H),
MOJIIpHasl KOHIEHTpalus, CTPYKTypHas ¢opMmyIa,
uzomepus (CTpyKTypHasi, reomeTpuueckas (Iiuc-TpaHc-
U30MEpHUs), THUIBl XUMHUYECKUX peakuuil (romo- u

reTeporeHHbie, 00paTuMbIe 1 HEOOPATUMBIE), PACTBOPHI

(MCTUHHBIE, JVCTIEPCHBIE CUCTEMBI),
KpUCTaJUIOTUIPATHI, CTENEHb JUCCOLIMAIIIH,
ANEKTPOJIN3, KPEKUHT, PUGOPMHUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHMS,

JIe)KalllMe B OCHOBE TIOHUMAHUS TPUYUHHOCTH U
CUCTEMHOCTH XUMMYECKMX SIBJICHUWA, COBPEMEHHBIC
MPEJICTAaBJICHUSI O CTPOCHHWM BEIIECTBA Ha aTOMHOM,
MOJICKYJIIPHOM U HAAMOJICKYJISIPHOM  YPOBHSIX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHYECKUX PEaKIUi,
TEPMOIUHAMHYUECKUX n KUHETHYECKUX
3aKOHOMEPHOCTSAX MX TPOTEKaHMs, O XHUMHYECKOM
PaBHOBECHUH, TUCIIEPCHBIX CHCTeMaX, (PaKTOJIOTHUCCKUC
CBEJICHHSI O CBOWCTBax, COCTaBE, MOJYy4YCHUU U
Oe3omacHOM HCII0JIb30BAaHUH BaKHEHIITHX
HEOPTaHWYECKUX W OPTaHWYECKUX BEIIECTB B OBITY U
MPAaKTUYECKONW  JCATEIBHOCTH  YEJIOBEKa;  OOIIHX
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HAyYHBIX MPUHIUIIAX XUMUYECKOIO MPOU3BOJACTBA (Ha
IIpUMEpPE TMPOU3BOACTBA CEPHOU KHCIIOTHI, aMMHAKA,
METaHOJIa, TIepepadoTKu HePTH);

- yMeThb TMPOBOJUTH pacyeTbl MO XUMHUYECKUM
dbopMyaM W ypaBHCHHUSIM XHUMHYECKHUX PEAKIUH C
UCIIOJIb30BaHUEM  (PU3MUYECKUX  BEIWMYMH  (MAacchl,
o0beMa ra3os, KOJIMYECTBA BEIIECTBA),
XapaKTepU3yIOIIUX BEIIECTBA C  KOJIMYECTBEHHOMU
CTOPOHBI: pacueTbl IO HAaXOXKICHUIO XUMHUYECKON
dbopmynbl  BellecTBa; pacyeThl Macchl  (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIH OJHO
W3 HCXOJHBIX BEIIECTB JaHO B BHJE pacTBOpa C
ONPENEIICHHOW  MAacCOBOM  JIOJENM  pacTBOPEHHOrO
BEI[ECTBA WM JAaHO B U30BITKE (MMEET MPUMECH);
pacueThl MaccOBOM WM OOBEMHOW JOJIM BBIXOJA
MPOJyKTa pEaKlMM;, pacueThl TemioBoro sddexra
peakiuii, 00beMHBIX OTHOIIICHUH T'a30B;

- yMEeTh BBISBJISITH XapaKTepHbIE TMPU3HAKU U
B3aMMOCBSI3b ~ M3YYCHHBIX  TOHATHH, TMPUMEHSTH
COOTBETCTBYIOIIIME MOHATHS MPU ONMUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHWYECKUX W OPTraHUYECKUX BEUIECTB U
WX MPEBPAIICHU; BBISBISATh B3aUMOCBSA3b XUMUYECKHUX
3HAHUW C TMOHSATUSMH M TPEACTABICHUSIMU JPYTUX
MpPEAMETOB Jisi 00JIe€ OCO3HAHHOTO TIOHUMAHHS U
OOBSICHEHUS CYIIHOCTH MAaTEPUAJIbHOIO  €IUHCTBA
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MHpA; UCIOJIb30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUS
JUIsT  OOBSICHEHUSI M TMPOTHO3UPOBAHHUSA  SIBJICHUM,
MMEIOIIHNX €CTECTBEHHOHAYYHYIO TPUPOLY;

- YMETh HCHOJB30BATh HAMMEHOBAHUS XUMHUYECKUX
COEMHEHUN MEXIYHAPOJHOTO COK03a TEOPETUUECKOU U
NPUKIAIHOW XUMUU U TPUBHAIbHBIE Ha3BaHUS
BEILIECTB, OTHOCAIIMXCA K H3YyYEHHBIM KJlaccaMm
OpPraHMYEeCKUX W  HEOPraHWYECKHX  COCAUHEHUM;
UCIIOJIB30BAaTh XUMHYECKYIO CUMBOJIUKY IS
cocTaBieHHs] (OpMyJ HEOPraHWYECKUX  BELIECTB,
MOJIEKYJISIDHBIX M CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (OPMYJ OpPraHUYECKUX
BEILECTB; COCTABJIATh YPABHEHHS] XUMUYECKUX PEAKIUN
M PacKpblBaTb HMX  CYHIHOCTh:  OKHUCIIUTEIIbHO-
BOCCTaHOBUTEIBHBIX peakuuii IOCPEICTBOM
COCTaBJICHUsI 3JIEKTPOHHOTO OajlaHca 3THX peakiuil;
peakuuii MOHHOTO OOMEHa ITyTeM COCTaBJICHMS HX
MOJIHBIX M COKPAILIEHHBIX MOHHBIX YPABHEHUI; peaKkuil
TUAPOIN3a, peakiuid KoMIuiekcooOpa3oBaHus (Ha
npuMepe TUAPOKCOKOMILJIEKCOB I[MHKA W AIFOMUHUSA);
MOATBEPAKAATh XapaKTepHbIE XUMHUYECKHUE CBOMICTBA
BEILIECTB COOTBETCTBYIOLIMMHU DKCIIEPUMEHTAMU U
3alMCSIMUA YPABHEHUN XUMHUUYECKUX PEAKLINIM;

- yMeTh KJacCH(UIMPOBATH HEOPTraHUYECKUE U
OpraHMYeCcKUE BEIIECTBA W XHUMHYECKUE PEAKIUH,
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CaMOCTOSATENIbHO BHIOMPATh OCHOBAHUSA U KPUTEPUU TS
KJIacCU(PUKAMM U3YYaeMbIX XHMHYECKUX OOBEKTOB;
XapakTepu30BaTh COCTaB M BAXKHEMIIIME CBOMCTBA
BEILIECTB, IPUHAUICKAMNX K ONPEIEICHHBIM KilaccaM
U TpyInaM COEAMHEHHH (IIPOCThIE BEIIECTBA, OKCUIBI,
THJIPOKCHJIBI, COJIA; YTJIEBOJAOPOABI, MPOCThIE 3(PUPHI,
cupThl, (EHOJNBI, ANbJAETUIbI, KETOHBI, KapOOHOBBHIE
KHUCIIOTBI, CIIOKHBIE d(PUPBI, KUPHI, YTIECBObI, AMUHBI,
AMUHOKHUCIIOTHI, OCJIKH); TPUMEHSTh 3HAHUS O COCTaBe
M CBOMCTBaX BEHIECTB JUISI OKCIEPUMEHTAIbHOU
IIPOBEPKH THIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEU
MPOTEKAHUS XUMUUECKUX PEAKIUi U TPOTHO3UPOBAHUS
BO3MO>KHOCTEHN UX OCYIIECTBIICHHUS;

- yMeTh MOJATBEPXKIATh HAa KOHKPETHBIX MpPUMEpPaAX
XapaKkTep 3aBUCHUMOCTH PEAKIIMOHHON CIOCOOHOCTH
OpPraHUYECKUX COECJAMHEHUN OT KpPAaTHOCTHU M THUNA
KoBaJieHTHOUM cBsizu ("T " u ""), B3aMMHOIrO BIIUSHUS
aTOMOB W TPYIIl aTOMOB B MOJIEKYJAaX; a TaKXKe OT
OCOOEHHOCTEW peanu3aluy Pa3IMYHbIX MEXaHU3MOB
[IPOTEKAHUs PEAKLUN;

- YMETh XapaKTepHU30BaTh AJIEKTPOHHOE CTPOECHUE
aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSIHHM) U
MOHOB XMMHUYECKUX »dJIeMEeHTOB 1 - 4 mnepuojoB
ITepnonnueckon cucremnl J[.MI. MenneneeBa u ux

nn

BAJICHTHBIC BO3MOXXHOCTH, UCTIONIB3Y4 noHsATHs "'s", "p",
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"d-sekTpoHHBIC" OPOUTAIM, YHEPTETHUCCKUE YPOBHHU,

OOBACHATH 3dKOHOMCPHOCTH  HM3MCHCHUA CBOMCTB

XUMHWYCCKHUX DJICMCHTOB n 06p33yeMBIX MU

COEIMHEHUH T10 IIEPUOAAM U TPYIIIaM;

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpEACTBa MOUCKA,
aHanau3a u
HMHTEpIIpETaluU
uHpopmanuu, u
uH(pOpMaIMOHHBIC
TEXHOJIOTUH JIJIs
BBITIOJIHCHUS 33124
poQeCCUOHATIEHO
U IeITENTbHOCTH

B o0J1acTH 1IEHHOCTH HAYYHOT'O MO3HAHUS:

- c(OpPMHPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH ¥ OOIICCTBCHHOH IPaKTUKH,
OCHOBaHHOTO Ha ranore KYJIBTYD,

CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPIIECHCTBOBAHHUE SI3BIKOBOM W YHUTATEIbCKOU
KYJbTYpPbl KaK CpEJICTBa B3aUMOJICCTBHUS MEXKIY
JIOJBMHU M TIO3HAHUS MUPA;

- OCO3HAHUE IICHHOCTH HAy4YHOH JESITEIbHOCTH,
TOTOBHOCTh OCYILIECTBIISTh MIPOCKTHYIO n
UCCIIEIOBATENbCKYIO JIESITEIbHOCTh WHIUBUIYAIBHO
U B TPYIIIE;
OBJanenue YHHBeEpPCAJIbHBIMH Y4eOHbIMU
MO3HABATEJIbHBIMHU AeHCTBHIMHU:

B) padora ¢ uHGopmMaumei:

- BIIAQJICTh HABBIKAMHU TOJy4CHHs] MHPOpPMAIUU U3
MCTOYHHKOB CaMOCTOSITEIILHO

Pa3HbIX THUIIOB,

OCYHIECCTBJIATh ITOMCK, aHaJIn3, CUCTCMATU3allI0 U

- yMETh IUIAaHUPOBATh M BBIMOJHATH XUMHUYECKUHN
AKCIIEPUMEHT (TIPEBpAILEHUsI OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHUM, MOJyYCHHE ITUIIEHA U U3YYCHHE €TI0
CBOMCTB, KAueCTBEHHbIC PEAKIUU HA aJbJCTHUIbI,
KpaxMmaj, YKCYCHYIO KHUCJOTY; JA€Harypamus OeIKoB
NpyU  HArpEeBaHWM, I[BETHBIE  PEAKIMA  OCIIKOB;
MPOBOAUTH PEAKIIMA HOHHOTO OOMEHa, OIpeaeisiTh
Cpelly BOJHBIX PAacCTBOPOB, Kau€CTBEHHBIC PEAKIIMU Ha
cynb(dar-, KapOOHAT- W XJIOPUJ-AaHUOHBI, HA KaTHOH
aMMOHHUSI; peIIaTh AKCIEPUMEHTAIbHBIC 3a7a4d I10
temam "Metamisl" u "Hemetamibl") B COOTBETCTBUU C

MpaBUJIaMU TEXHUKU O€30MacHOCTH MPU OOpaIlCHUH C

BEIIECTBAMH W  JIADOpAaTOpPHBIM  OOOpPYAOBAHHUEM;
MIPEICTaBIISTh pE3yIbTaThI XUMHYECKOTO
JKCIIeprMEeHTa B (opMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuid ©u  (popMynaupoBaTh

BbBIBOJbI HA OCHOBC 3THUX PC3YJIbTATOB,
- YMCTh AHAJIU3UPOBATH XHMHNYCCKYIO I/IH(bOpMaI_[I/IIO,

MOJy4yaeMyl0 U3 Ppa3HbIX HCTOYHUKOB (CpEICTB

MaccoBoil nHGopmaluu, cetb UHTEpHET U ipyrue);
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UHTEPIPETALNI0O MHPOPMALUU Pa3IUYHbIX BUAOB U
(GopM npeacTaBIEHNUS;
- co3daBaTh TEKCThl B pAa3IWYHBIX (opmarax c

y4e€TOM Ha3HAaueHHs HHPOpPMAIMKM U  IIeJIEBOM

ayIUTOpPUH,  BBIOMpas ~ ONTUMalbHYIO  (Qopmy
NPEJICTaBICHUS U BU3YyaIH3alliH;

- OLEHUBaTh  JOCTOBEPHOCTb,  JIETMTUMHOCTb
uHpoOpMallMu, €€ COOTBETCTBHE MPABOBBIM MU

MOPAJIBHO-3THYECKUM HOPMaM;
- HUCIOJIb30BaTh CpPEACTBA WH(OPMAIMOHHBIX U

KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHMA B  PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3aa4 c coOroIeHneM
TpeOOBAaHUM IPrOHOMHUKH, TEXHUKH OE€30MacHOCTH,
TUTHCHBI,  pecypcocOepexeHus, IPaBOBBIX W
OTUYECKUX  HOPM,  HOpPM  HWH(OpMAaIMOHHOM
0e3011aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3AIUTHI
uHpopmaluu, THGOPMALIMOHHON 0€30MacHOCTH
JUYHOCTHU

- BIIAJCTh OCHOBHBIMH METO/JaMH HAyYHOTO IMO3HAHUS
BEIICCTB W XWMHUYECKUX SBICHUHA (HAOIIOACHHE,
HU3MEpPEHHE, YKCIIEPUMEHT, MOJICIMPOBAHUE);

- yMETh TMPOBOAWTH PACYECThl MO XHUMHYECCKUM
dbopMyaM W ypaBHCHHUSIM XHUMHYECKHUX PEAKIUH C
UCIIOJIb30BaHUEM bu3nIecKux BEITNYMH,
BEIIECTBA C  KOJUYECTBEHHOU
Macchl, 00beMa (HOpPMAaJIbHBIE YCJIOBHS)

KOJINYCCTBA HUCIIOJIB30BAaThH

XapaKTepU3yIOIIHNX
CTOpPOHBI:
ra3os, BEIIIECTBA;

CUCTCMHBIC XHMMHUYCCKUC 3HAHUA  JJId

pGH_IGHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBIX CHUTyallUAX,

IIPHUHATHUSA

CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

- YMETh CaMOCTOSITEJIbHO IUIAHUPOBATH U MPOBOAUTH
XUMUYECKUN DKCHEPUMEHT (MOJydeHUE U HU3YYCHUE
CBOWCTB HEOPraHMYECKMX WU OPraHWYECKHUX BEIIECTB,
KaQ4ECTBEHHbBIC PEAaKLUHUHU YIJIEBOJOPOIAOB Pa3JIMUYHBIX
KJIACCOB U KHUCIIOPOJACOJAEPKAIIUX

BCHICCTB, PCIICHUC OKCICPUMCHTAJIBHBIX 3aJad 110

OPTaHUYECKUX

pacro3HaBaHWIO HEOPTAaHWYECKHMX M  OPTaHMYECKHX
BEIIECTB) C COOJIOJIGHHEM TIpaBWl 0€30MacHOTo

oOpamieHusi ¢  BemecTBaMH ©  Ja0OpPaTOPHBIM

o0opynoBaHueM, GOpMYIHPOBATH IETH UCCIEIOBAHUS,
MPENOCTaBIATh B pPa3NM4HON (opme pe3ynbTaThl
JKCIIEPUMEHTA, 150,

AHAJIIM3HUPOBATh MW  OLCHHBATb

JIOCTOBEPHOCTH;
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- YMEThb OCYIIECTBIATh II€JICHAMNPABICHHBIN TOUCK
XUMHUYECKOW HHGOPMAIMU B Pa3IMYHBIX HMCTOYHHKAX
(HayuHass W ydeOHO-Hay4yHas JUTEpaTypa, CpeACTBa
MaccoBoil mHpopManuu, cetb VHTEepHET W Apyrue),
KPUTUYECKHU aHAIIU3UPOBATH XUMHYECKYIO
uH(popmaImio, mepepadbaTeiBaTh €€ W HCIOJIh30BaTh B
COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3a1a4eii;

- BJAJIETh CUCTEMOM 3HAHUW O METOJIaX HAy4YHOIr'O
MO3HAHUS  ABJIICHUW TMPUPOJIBI, MCIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX M YMEHUSIMU IPUMEHATH 3THU
3HaHUS TMpHU

OKCIICPUMCHTAJIbHOM HCCICA0OBaHNU

BCIICCTB W JUIS OOBSICHCHHS XUMHUYCCKUX SBJICHHM,
IPHUPOJIC
NIESITCIIBHOCTH YEJIOBEKA 1 B TIOBCETHEBHOM JKU3HH;

HUMCIOIIINX MECTO B HpaKTI/I‘ICCKOﬁ

OK 04.
OddexTuBHO
B3aNMOJECHCTBOBAT
b ¥ paboTaTh B
KOJIJIEKTUBE U
KOMaH e

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSATEIBbHOCTU
U CaMOOIIPECIICHUIO;

-OBJIaJICHUE HaBbIKAMU Y4€OHO-HCCIIE0BATENbCKOM,
MPOEKTHOM Y COLMAIBHOM JIESITEIbHOCTH;
OBaanenne YHHBEpPCATbHBIMH
KOMMYHHMKATUBHBIMHU ACHCTBUSIMM:

0) coBMeCTHasl 1eATeJIbHOCTD:

- IIOHMMaTb W  MCIIOJb30BaTh IPEUMYILECTBA
KOMaH/HOM ¥ UHIUBUAYATbHON paboOThI;

- TIPUHUMATh UEIU COBMECTHOW JEATEIbHOCTH,

OpPraHW30BbIBATh U KOOPAUHUPOBATH AEHUCTBHS MO €€

- YMETh IUIAHUPOBATb M BBIMOJHATh XUMHYECKUI
HKCIIEPUMEHT (TIPEBpAILEHUsI OPTaHWYECKUX BEIIECTB
MIPY HarpeBaHWM, TIOJyYCHHUE DTHJICHA M MU3YYCHHE €TO
CBOMCTB, KAaueCTBCHHBIC PEAKIMH HA aJbJCTHIbI,
Kpaxmall, YKCYCHYIO KHCJIOTY; JACHaTypauus OeIKOB
NPy HArpeBaHWM, I[BETHBIC  PEAKIUU  OCIIKOB;
MPOBOJIUTh PEAKIIMM HOHHOTO OOMEHa, OMPEeesITh
Cpely BOJHBIX PAaCTBOPOB, KaU€CTBEHHBIC PEAKIIMU Ha
cynb(dar-, KapOOHAT- W XJIOPUJ-AaHUOHBI, HA KaTHOH
aMMOHHUS; pEIIaTh AKCICPUMEHTAIbHBIC 3a7a4d 10

temam "Metamisl" u "HemeTtamibl") B COOTBETCTBUU C
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JICCTBUM,
pacupeaensiTh poJii ¢ y4€TOM MHEHHMH YYaCTHUKOB

JOCTH)KEHHUIO:  COCTaBJSITh  IJIaH
00CYXKIaTh pe3yJIbTaThl COBMECTHON PadOTHI;

- KOOPAMHHUPOBATH U BBIIIOJHATH pa60Ty B YCJIOBHAX

peasbHOro, BHUPTYaJbHOIO MW KOMOWHUPOBAHHOIO
B3aMMOJICHCTBUS,
- OCYHIECTBJIATH  IIO3UTUBHOE  CTPATETUUECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTyalUsAX, IPOSBIATH
TBOPYECTBO U BOOOPaKEHHUE, OBITh MHUITHATHBHBIM
OBJiaiecHHe YHUBEPCAJIbHBIMU PeEryJsITUHBHBIMHU
JelCTBUSIMM:

') MPUHSITHE ce0s1 M IPYTHX JTI0/Iei:

- IPUHAMATh MOTUBBI U apTyYMEHTHI APYTHUX JIFOAEH
[IPU aHAJIM3E PE3YJIbTATOB JAESITEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYIUX JIOAECH HA
OIITNOKHU;

- pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MHP C ITO3UITUN
JIPYTOro YEJI0BEKA;

IMpaBUJIaMHU TCXHUKH 0e3011acHOCTH IIpu 06paHICHI/II/I C

BEIIECTBAMH W  JIaOOpaTOpPHBIM  O0OpPYAOBAHHUEM;
MPEACTABIIATD pe3ynbTaThl XUMHUYECKOTO
JKCIIeprMeHTa B (opMe  3amMcu  ypaBHEHUU
COOTBETCTBYIOIIMX  peakuuid ©u  (popmynaupoBaTh

BBIBOAbI HA OCHOBC 3THX PC3YJIbTATOB,
-YMCTb CaMOCTOATCIIBHO IIIAHUPOBATHL H IIPOBOJHTH
XUMHYECKUMN OKCIICPUMCHT (HOHY‘IGHI/IG H H3YUYCHHUC
CBOMCTB HCOPTaHUYCCKHUX M OPTraHHMYCCKHX BCHICCTB,
Ka4CCTBCHHBLIC PCAKIHWKU YIJICBOJOPOAOB PA3JIMIHBIX
KJIaCCOB M  KHUCIIOPOACOACPKAIINX

BCHICCTB, PCIHICHUC OKCIICPHMMCHTAJIBHBIX 3aJad II0

OPTaHUYECKUX

pacro3HaBaHWIO HEOPTaHMYECKUX W  OPraHuYeCKUX
BEIIECTB) C
oOpameHust ¢

COOJIIOJIeHHEM TpaBUil  O€30MacHOro
BEIIECTBAMH U JabOpaTOPHBIM
o0opynoBaHueM, GOpMyIHPOBATH 1IN UCCIETOBAHNUA,
MPENOCTaBIsATh B pPa3NUM4HON (opme pe3ynbTaThl
AKCIIEPUMEHTA, AHAIU3UPOBATH

H OLCHUBATh HX

JIOCTOBEPHOCTH;

OK 07.
CopelicTBOBaThH
COXPaHEHUIO
OKpY’Karolen
CpeIbl,
pecypcocOepekeH

B o0J1acTH 3K010rM4e€CKOr0 BOCIIMTAHUS:

- c(hopMUPOBAHHOCTHh HIKOJOTUYECKONU KYJIbTYPHI,
IMOHMMAHHWE BIIUSHUA COLUAIBHO-D)KOHOMHYECKUX
IPOLIECCOB HA COCTOSTHHE MPUPOJHOM U COLIMAJIbHOU
Cpensbl,

HKOJIOTHYECKUX MPOOIIEM;

OCO3HaHME  TJIOOAJIBHOTO  XapakTepa

- chopMupoBath TpEACTaBICHUS: O XHUMHUYECKOH
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOM KapTUHBI MHPA,
poJIM XMMHUU B TIO3HAHWM SIBJICHUM TPUPOIBI, B
(GbOpMHUPOBAHUN MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€
(YHKIIMOHAIBLHOM TPaMOTHOCTH, HEOOXOJAMMOM ISt
pelieHrss MPaKTUYECKUX

3agad H  3KOJOIMYCCKH
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U0, TPUMEHSTh
3HaHUA 00
U3MEHEHUH
KJINMATa,
TIPUHITUTIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,
b PexTUBHO
JEUCTBOBATH B
YpE3BBIYANHBIX
CUTYaIMIX

- IUIAHUPOBAaHUE U OCYIIECTBICHUE JEUCTBUU B
OKpY)KAIOLIEH Cpelle Ha OCHOBE 3HAHUS LEJeu
YCTOMYMBOI'O Pa3BUTHSI YEJIOBEUECTBA,;

- AKTUBHOE HEIPUATHE NEUCTBUM, IPUHOCIIIUX BPE
OKPYKaIOLIEN CpeIE;

- yMEHHE MPOTHO3MPOBaTh  HEOIArOMPHUATHBIC
DKOJIOTUYECKUE IOCIEACTBUSA  IPEIIPUHUMACMBIX
JNEUCTBUM, IPENOTBPALLATh UX;

- paclIMpEHUE OIbITA AESATEIBHOCTH 3KOJIOIHYECKOU
HaIlpaBJICHHOCTH;

- OBJIaJICHUE HaBbIKaMHU y4€OHO-UCCIIEI0BATEIBCKOM,
MMPOEKTHOM Y COLMATBHOM JIESITEIbHOCTH;

000CHOBAaHHOTO OTHOIIEGHUS K CBOEMY 370POBBIO U
MIPUPOJHOM Cpelie;

- yMeTh CcoOmomaTh  MpaBWia  IKOJIOTHYCCKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM
JIEATEIIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXKaroleld  MNPUPOAHOM  Cpelbl;  YUYHUTHIBATh
OMAaCHOCTh  BO3JICCTBUSI HA JKUBBIC OpPraHU3MBbI
ONPEACICHHBIX BEIIECTB, MOHMMAsl CMBICI MMOKa3aTess
MIpeIeJIbHON JOMYCTUMOM KOHIICHTPAIWH;

- YME€Th MPOTHO3UPOBATh, AHAJIU3UPOBATH U OIICHUBATh
C HO3UIIMH DKOJIOTUYECKOUN 0€30IMacHOCTH MOCIEACTBHUS
OBITOBOM M MPOU3BOJCTBEHHOW  JIESITEIBHOCTH
YeJIOBeKa, CBSI3aHHOM C mepepabOTKOM  BEUIECTB;
WCMOJIb30BaTh TOJIYyUYCHHbIC 3HAHUS [JI1 TPUHATHUS
IPAMOTHBIX  PCIICHWH TMpoOJieM B  CUTYyallusX,
CBSI3aHHBIX C XMMHEH;

- YME€Th 0CO3HABaTh OMACHOCThH BO3JICMCTBUS Ha >KUBbHIC
OpraHU3MBbl OMPENICICHHBIX BEIIECTB, TOHUMAs CMBICI
MOKa3aress MPEeAEIbHON JOMYCTUMOM KOHUEHTPALUU,
U TIOSCHIThL Ha MpUMEpax CIOCOObl YMEHBIICHUS U
MPEIOTBPAIICHNUSI HMX BPEAHOTO BO3ACHCTBUA Ha
OpraHu3M YeJIOBEeKa.

[1K 1.2.
OOGecrieunBaTh
0€30IacHYIO

- c(hopMUPOBAHHOCTh HSKOJOTUYECKONU KYJIbTYPHI,
IMOHUMAHUE BJIMUSAHUSA COLMAIBbHO-DKOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE NMPUPOJHOM U COLMATIBHOMN

- chopMHpOBaTh TMPEACTABICHUS: O XUMHUYECKOU
COCTAaBJISIIOIIEN €CTECTBEHHOHAYYHOM KapTUHBI MHPA,
pOIM XMMHUU B TIO3HAHWUU SIBJICHUM MPUPOJBI, B

18



OKPYXAIOIIYIO
cpeny

OCO3HAaHHUC r71100aJI5HOTO

Cpebl,
AKOJIOTHYECKUX TTPOOJIeM;

XapakTepa

- IUIAHUPOBAaHUWE M OCYIIECTBICHUE JCUCTBHU B
OKPY)KAIOLIE Cpele Ha OCHOBE 3HAaHMS LeJeu
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HEIIPUATHE NEUCTBUM, IPUHOCIIIUX BpPE
OKPY>KAIOIIEH CPELE;

- YMEHUE [POrHO3UPOBATH
DKOJIOTUYECKUE IOCJIEICTBUS  IPEIPUHUMAEMBIX

HC6HaFOHpI/ISITHI>I€

JNEUCTBUM, IPEAOTBPAILATH UX;

- pacIIMpEeHUE OMbITa JIESITEILHOCTH 3KOJIOTHUYECKOU
HaNpaBJICHHOCTH;

- OBJIaJICHHE HaBbIKaMU y4eOHO-UCCIIEI0BATEIbCKOM,
MPOCKTHOM Y COLUAIIBHOMU JIESTEIILHOCTH;

(GbOopMHUPOBaHUN MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€
(GYHKIMOHATIBHOM TPaMOTHOCTH, HEOOXOIMMOM st
pelieHus HKOJIOTUYECKHU

00OCHOBAHHOI'0 OTHOIIEHHSA K CBOCMY 3A0pPOBBIO H

MPaKTUYECKUX 337ad MU
IIPUPOJTHOU CpenE;

- yMmeTb coOiofaTh  MpaBWiIa  IKOJIOTUYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 310POBbs U
OKpY)Karolled  INPUPOAHOW  CpEelbl;  yUYUTHIBATh
OMAaCHOCTb  BO3JECHCTBHS HA JKUBBIE OPTraHU3MBI
ONPENIEIICHHBIX BEIIECTB, IOHUMAasl CMBICI NOKa3aTess
MIPEAEIBHOMN JOMYCTUMON KOHIIEHTPALUY;

- YMETh NIPOTHO3UPOBATh, AaHAJIU3UPOBATh U OLICHUBATh
C MO3UIUHI SKOJIOTHYECKON 0€30IaCHOCTH MOCIEICTBUS
OBITOBOM ¥ TIPOM3BOJICTBEHHOMU

nepepadoTKoM

ACATCIIBHOCTHU

YEJIOBEKa, CBS3aHHOM C BCIIICCTB;
HCIIOJIb30BaTh IIOJIYYCHHBIC 3HAHUS JUISI TPUHATHS
IPAaMOTHBIX  pEIICHWH  MpodJsieM B  CUTYyalusX,
CBSI3aHHBIX C XMMHEMH,

- YMETbh OCO3HABaTh OMACHOCTh BO3/ICUCTBUS HA KUBBIE
OpTraHU3Mbl ONIPEICIICHHBIX BEMIECTB, IOHUMAs CMBICII
MOKa3aTess MpelesIbHON JOIYCTUMOW KOHLIEHTPALUH,
Y TIOSICHSITH HAa TIPUMEPax CIOCOOBI YMEHBITICHUS U
MPEAOTBPAIIECHUS UX BPEJHOTO BO3/ICUCTBUS Ha

OpraHMU3M 4YCJIOBCKaA.
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CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI

2.1. Conep:xkaHue IMCUUIIIMHBI

Teopernyeckre OCHOBBI OPraHUYECKON XUMHUU

[IpenMer opraHn4yeckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. Te€Opusi CTPOEHUS OpPraHUYECKHUX
coenunenuii A. M. byTtiepoBa, e€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHM4ecKux BemecTB. ['omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kinaccuukau OpraHMuecKkux BemecTs. Homenkmarypa
OPraHMYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TpPUBUAIbHBIE HAa3BAHMS
BKHEHIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4YEHHs BELIECTB M MX INPEBPAILCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE; MOJICJIMPOBAaHUE MOJEKYJ OPraHMYECKUX BEIIECTB; HAONIOJEHUE WU
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

YraeBonopoas

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMHA psa. MeraH W 3TaH —
IpOCTEeHIINe NPEACTaBUTENN AJKaHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAL. DTHUIEH U IPONMIEH —
pOCTEUIINE TNPEICTABUTENN QJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl. byraguen-1,3 u metunOyraauen-1,3: cTpoeHue, BaHEHIIHE
XUMHUYECKHE CBOMCTBa (peakiusi nmojaumepusanuu). [lomyueHne CUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTHM CTPOEHHUS, TOMOJOTHYECKUU Psij.
ALIETUJIEH — TPOCTEMIIMN  MPENCTABUTENb  AJIKMHOB: COCTaB, CTPOCHHE,
bu3nUecKue U XMMUYECKME CBOMCTBA (peaklMy TMAPUPOBAHUS, FaJOr€HUPOBAHMS,
rUapaTaluu, TOPeHus ), MoJyyeHrne u IpUMeHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (GuU3MUECKHEe U XMMHUYECKHE CBOMCTBA
(peakuuu TAJOr€HUPOBAHUS W HUTPOBAHMS), TOJIYYEHHE U TPUMEHECHHE.
TokcuyHoCcTh  apeHOB. ['eHeTndeckas  CBs3b  MEXAY  YIJIEBOJOPOIAMH,
NPUHAAICKAIIMME K Pa3IMYHBIM KJIACCAM.

[IpupoaHble HUCTOYHUKMU YIJIEBOXOPOAOB. IIpupoaHbpii ra3 u mONyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH:
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NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKHUW), nupoau3. IIpomyKkTel
nepepaboTku He(pTH, UX MPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHbIH
yroJib U IPOAYKTHI €0 MePepadOTKHU.

OKCIEPUMEHTAIBHBIE METOJbI HM3y4YEHHs BEIIECTB M MX IPEBPAILCHUMN:
O3HAKOMJIEHHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI; KOJUIEKIUH
«Hedpte» u  «Yromp»;, MOAETUPOBAHUE  MOJIEKYJ  YIIEBOJOPOAOB |
raJOr€HONPOU3BOJHBIX; MMPOBEACHUE MPAKTUYECKON pabOThI: MOJyUYEHHUE ITUJICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnrie 3agaun

Bbluvcnenuss mo ypaBHEHUIO XMMHYECKOM peakuumu (Mmacchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOJYKTOB PEAKLIUN).

Kucnopoaconepkaiye opraHu4ecKie COeTUHEHUS

[IpenenpHple ONHOATOMHBIE CHUPTBI. METaHOJN W 3TAHOJN: CTPOEHUE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BonopoaHbie CBsI3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBrE METaHOJIa M ATaHOJIa HA OPTraHNU3M YEJI0BEKA.

MHOroaromMHble  CHUPTBL. OJTHJICHIVIMKOJAb M T[JMLEPHH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4enoseka. [[puMeHenne rmunepruHa u STUIIEHTJIMKOJIS.

®deHoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHUYECKHE CBOWCTRBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anppernznpl M KeToHbl. DopMallblieruj, aueTaNblAErul: CTPOCHHE,
buznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KA4ECTBEHHbIE PEAKLIMN ), IOJYyYEHHUE U IPUMEHEHUE.

AueroH: cTpoeHue, (U3MYECKME M XHMMHYECKHE CBOWCTBAa (peakiuu
OKHUCJIEHUS] 1 BOCCTAHOBJICHUS ), IOJyY€HHE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HUECKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

Cnoxsble 3(QuUpbl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.

VYrneBoabl: cocTaB, Kiaccupukanus — yrieBoAoB  (MOHO-, JAH- U
noyicaxapubl). [1oko3a — mpocTeimmii MOHOCaxapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHE U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
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ruapokcuaom meau(Il), okucnenne ammmuadnbiM pactBopoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXO0XJIECHUE B MPHUPOJE, NPUMEHEHUE,
ounonoruueckas poib. otocunTe3. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u nemnono3a Kak NpupoHbie noauMmepsl. CTpoeHue Kpaxmana u
HeuoNo3bl.  PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAuECTBEHHAsI PEAKIIUs C HOJOM).

DKCNEepUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HMX MPEBPALLECHUMN:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHUPTOB, KauE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcuznoM Meau(1l)), MHOroaToMHbBIX CHUPTOB (B3aUMOJECHCTBUE TIJIMLEPHHA C
ruspokcuiom Meau(ll)), anpaernnoB (OKUCIeHne aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3aumomelcTBUE KpaxMalla C HOJOM);
IIPOBEICHHUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3anaun

Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTconepKalmue OpraHU4EeCKUE COENMHEHMS Anmpubl. MeETIWIAMHH M|

AHWIMH: COCTaB, CTPOCHHE, (U3MUECKHE M XUMHYCCKHE CBOWcTBa (TOpeHHE,
B3aMMOJICHCTBHE C BOJOW M KMCIOTAMH).

AMUHOKUCIOTHI Kak aM(OTepHble OpraHuueckue coequHeHus. Puznyeckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INmuuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuael.

benkyn kak DpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCNEpUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HX NPEBPALLCHUN:
HAOJII0JICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JI€HATYypalus OelIKOB MpH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIKOB.

BrIcOKOMOJIEKYIISIpHBIE COETUHEHUS

OCHOBHBIE MOHATUS XMMHH BBICOKOMOJIEKYJISIDHBIX COCIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALINN, CPEIHSS MOJEKYISIpHAs
Macca. OCHOBHBIE METONBI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIWHEHUN —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

IInacTmaccel (MOIMATHIIEH, ITOJIMIIPOIIAJIEH, ITOJIMBUHWIXJIOPH L,
nonuctupos). HarypanpHbli M cuHTeTHUecKHe Kayuyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIM M HM30MpPEHOBbIN). BosiokHA: HaTypaibHble (XJIOMOK, IIEPCTh,
IENK), UCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHE (KalpoH U
JIaBCaH).
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OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U WX MPEBPAILCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

TeopeTnueckre OCHOBBI XUMUH

XUMHUYECKUN 3JeMeHT. AToM. Sapo artoma, HW30TONBL. JIEKTPOHHAS
000JI0YKa. DHEPreTUYeCKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHus] 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DNEKTPOHHAS KOH(UTYpAIUs AaTOMOB.

[Tepuonuueckuii 3akoH u Ilepuoanueckasl cucteMa XUMUYECKHX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U [lepmoamdyeckoil CUCTEMBI
xuMudeckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuoaaM.
3HaYCHUE MEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crtpoenue BemecTBa. XHUMHYECKAs CBs3b. BHUAbI XHUMHUYECKOW CBS3U
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, UOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomoponnas cBs3b. BalleHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
Crenenb okucieHus. MIoOHbI: KATHOHBI U AaHHOHBI.

BemectBa MONEKYIApPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue o gucnepcHbIX cucteMax. VICTMHHBIE U KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MpUHAJJISKANIUX K Pa3IMUHbIM KjaccaM. XuMudeckas peakuus. Knaccudukarus
XUMHYECKUX PEaKIUd B HEOPraHWYECKOW M OPraHUYEeCKOM XHWMHUH. 3aKOH
COXPAHEHHsSI MacChl BEILIECTB; 3aKOH COXPAHEHHUS] U MPEBPAIICHUS SHEPTUU IIPU
XUMHUUYECKUX PEAKIHUSIX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IuYHbIX (PakTopoB. OOpaTuMbie
peakunu. XUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME HAa COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

OnekTpoiuThueckas aucconuanus. CUiIbHBIE U CJIa0ble DJICKT-POJIUTHI.
Cpena BOOHBIX PacTBOPOB BEIIECTB: KHCHasi, HEUTpaiabHas, mieiaouHas. Peakuuu
MOHHOTO OOMEHa.

OKUCANTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB U MX MPEBPAILCHUI:
nemoHcTpanust Tabmur «llepuogndeckas cucrema xumudeckux snemeHTon J[.U.
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MenpeneeBay; M3ydeHHE MOJIEIEH KPUCTAUTMYECKUX PENIETOK;, HaOIIoeHne W
ONKMCAaHKE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIbIO YHHMBEPCAIBHOIO HWHIMKATOpA, pPEaKlWd HOHHOrO O0OMeHa);
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3mnyHbiX (GakTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIUM.

Pacuérnblie 3anaun

Pacuétel 1O ypaBHEHMSIM XHUMHYECKUX pEakiuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHSATHUS «MACCOBAas
JIOJISI BELIECTBAY.

Hemeramel.  Ilonoxenune HemeraiuioB B Ilepuoauyeckont cucreme
xumuueckux siemeHtoB JI.M. MeHneneeBa U OCOOEHHOCTH CTPOCHHSI aTOMOB.
®dusnyecKkue CBONMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TaJIoT€HOB, CEPhl, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpuMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COECTMHEHUIA.

Mertamnel. [lonoxenne metaiuioB B llepuonnueckon cucteMe XMMUYECKHUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEHINMX METAJIOB (HATPHM, Kalaui, KaJdbIIUH,
MarHui, aJlOMUHMH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mwme crocoObl noydeHus: MmetaiuioB. [I[puMeHeHne meTamioB B ObITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJbl M3Y4YEHHUs BEIIECTB W MX MPEBPAILCHUI;
M3yYEHHE KOJUICKIMU «MeTamibl U CIUIaBbD», 0Opas3lOB HEMETAIJIOB; pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4;, HaOJI0JICHUE U OINUCAHUE JIEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT Y LIEJI0Ye, KAYECTBEHHBIE PEAKI[MU Ha KATUOHBI METAILIIOB).

Pacuérarble 3amaun

Pacuérer Macchbl BemecTBa UM 00bEMA Tra30B MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIECTB;
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEIIECTB UMEET IIPUMECH.

XUMHUS U )KU3Hb

Ponp xumun B oOecrieueHHH SKOJOTHYECKON, SHEPreTHUeCKOM W IHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
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BEIIECTB Y XUMUYECKUX PEAKIIH.

[IpencraBnennst 00 OOmMX HAYYHBIX MPHUHIUIAX MPOMBIIUICHHOTO
MOJTyYEHUS] BAXKHEHUIIINX BEIIIECTB.

YenoBek B MHpE BEIIECTB W MaTCPUAIOB: BaXHEHINIME CTPOUTEIHHBIC
MaTepHayibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKh, CTEKIO, KEpaMHKa,
MaTepHaNbl IS AJICKTPOHUKH, HAHOMATEPHAIIbl, OPTAaHUYECKUE W MUHEPAIbHBIC
yA0OpeHus.

XuMus U 370pOBbE YEIIOBEKA: MpaBWIa KCIOJIb30BAHMS JIEKAPCTBECHHBIX
npernapaToB; mpaBuia 0€30MacHOTO MCIIOIB30BAHMSI MPENapaToB OBITOBOM XUMUH
B TIOBCETHEBHO JKH3HH.
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2.2. O0beM JUCHUIIMHBI U BUBI Y4e0HOH padoThI

Bun yuye6Hoii padoThl

Oo0BeM B yacax

MaxkcuMmanbHasi yyeOHast HArpy3Ka (Bcero) 125
1. OcHOBHOE coep:kaHue 108
B TOM YHCJIC:

TEOPETUYECKOE 00yUCHHE 72
NPAKTHUECKUE 3aHATUSA 36
1abopaTopHBIC 3aHATUS 10
2. lIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE 5
cojiep:kaHue (coaepKaHue MPUKJIATHOTO MOTYJIs1)

B TOM YHCJIE!

TEOpeTUIECKoe 00yueHue 3
MPAKTUYECKUE 3aHATHUS 2
NHuBuAyanbHBIA MPOEKT (J1a/HET) na
Koncynpramms 6
IIpome:xxyTouHas arTecTanus (3K3aMeH) 6
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2.3. TemaTnveckuii miaan gucuumanabl 1,13 Xumus

dDopmupyeM
HanmenoBanme Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccHoOHAIBLHO-OPHEHTHPOBAHHOE), Oo6bem ble
TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOY.Ib 4YacoB |KOMIIETEHIH
u
1 2 3 4
Pa3nes 1. OcHOBBI CTPpOEHUS BellecTBa
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 8 OK 01
Ctpoenue atoMoB | CTpoeHus aToMa. DJIeKTpoHHas KoHpHUrypaius aroMa. Kiaccudukaius XMMAIeCKUX 3JIEMEHTOB (s-, p-, d-
XUMHUYECKUX aneMeHThl). OCHOBHOE M BO30YK/IEHHOE COCTOsSIHHE aToMa. BaneHTHbIe 371eKTpoHbl. BaneHTHOCTS. 6
3JIEMEHTOB U DneKTPoOTpULIaTENbHOCT. KoBaneHTHas CBsI3b, €€ Pa3HOBUAHOCTH M MEXaHU3MbI 00pa30BaHUs
pupoja (0OMEeHHBIN U TOHOPHO-aKLENTOpHBIH). MoHHas cBs3b. MeTtannuueckas cBsi3b. BogopoaHas cBs3b.
XUMHUYECKON CreneHb OKUCIIECHHUS.
CBS3U AyauTopHbIe y4eOHbIC 3aHATHS: 8
TeopeTuyeckoe 3aHATHE 6
Jlexius
IpakTHYecKoe 3aHsATHE 2
DOneKTpoHHas KOHPUTYpaLHs XUMHUYECKHUX dJIEMEHTOB 1-4 meprooB.
Tema 1. 2. Copaepxxanue ydyeOHOro MaTepuasa 2 OK 01
Ilepunonnyeckuii ITepuoanueckas cucrema xuMuueckux 3neMeHToB J[.M. Menaeneea. ®U3nuecKkuii CMbICIT OK 02
3aKOH M Ta0iauna ITepuoanueckoro 3akoHa /.M. MennaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKHUX 2
H.HN. Menneneepa 3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMUIECKOTO
aneMeHTa B [lepuoauueckoil cucreme.
AyauTopHBbIE y4eOHbIC 3aHATHS: 2
Teopernueckoe 3aHsATHE 2
Ypok
Pasnen 2. Xumuueckue peakuumn
Tema 2.1. Tunier | Conep:kanue yueOHOro MaTepuajia 12 OK 01
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XUMHUYCCKUX
peakuuii

Knaccugukaius 1 THIIBI XUMHUECKUX PEAKIUN C yYaCTHEM HEOPraHMYECKUX BEIIECTB.
OKHUCIUTENHLHO-BOCCTAHOBUTEIILHBIE pCaKknuu. KHaCCI/I(l)I/IKaL[I/ISI. OKHUCIUTETIN U BOCCTAHOBUTEIIH. MeTOI[
AJIEKTPOHHOTO OallaHca.

KonnuectBenHusle oTHOIIEHUS B XUMUHA. OCHOBHEIE KOJIMYECTBEHHEIE 3aKOHLI B XUMUU U PacCUCTHhI 110
ypaBHEHHSIM XMMUYECKHUX peakiiit. MoJjib Kak eMHUIIA KOJHMUECTBa BeliecTBa. MossipHas Macca. 3aKOHbI
COXpaHEHHsI MacChl U HEPTUH. 3aKoH ABoraipo. MosspHblii 00beM ra3oB. OTHOCHTEIbHAS IIOTHOCTh
rasos.

AyauTopHble y4eOHbIC 3aHATHS:

12

TeopeTrnveckoe 3aHATHE
Ypok

IIpakTu4yeckoe 3aHsiTHE

TuIbl XUMHYECKUX PEAKIIUH.

CocraBieHrue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINH.

PacueT KOnM4YeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIUU.

Tema 2.2.
DNEeKTpOIUTHYECKA
sl IUCCOIHALINS 1
HOHHBIA OOMEH

Conep:xxanue yueOHOTro MaTepuaJia

Teopust anexTponauTuyeckoil auccouuanuu. Peaknuu moHHoro oOMmeHa. CocTaBieHHME pPEaKIUil HMOHHOIO
oOMeHa IyTeM COCTaBJIEHUS X MOJHBIX U COKPAIIEHHbIX HOHHBIX YPaBHEHUH.

I'unponus coneil. 3HaueHHe THIPOIN3a B OMOIOrHYecKUX OOMEHHBIX Mporieccax. [I[puMenenune ruaposnrsa B
MPOMBIIIIIEHHOCTH.

AyauTOpHBbIE y4eOHbIE 3aHATHS:

TeopeTuyeckoe 3aHATHE
Ypok

IIpakTH4yeckoe 3aHsATHE
CocraBneHne peakliud HOHHOTO OOMeHa. Y CJI0BHUS MPOTEKAHUs UX /10 KOHIIA.
I'mpponus coment.

OK 01

KonTponsHoe
TECTUPOBAHUE

CTpOCHI/IC BC€IICCTBA U XUMHUYCCKUC peaKL{I/Iﬁ

Pa3nes 3. CTpoeHue M cBOlicTBAa HEOPraHUYeCKUX BellecTB

Tema 3.1.

Conep:kanue y4eOHOTr0o MaTepuaJia

OK 01
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Knaccudukanus u
HOMEHKJIaTypa
HEOPraHu4eCKux
BEIIECTB

Knaccudukanus Heoprannueckux BemecTB. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, TUIPOKCUIBI,
KHUCIIOTHI, cosin). HoMeHknaTypa 1 Ha3BaHME HEOPTaHUUECKUX BEIIECTB UCXO/S U3 X XMMHUECKON
(OopMyIIBI MM COCTABICHHE XUMUYECKOH (POPMYIIBI HCXO/S M3 HAa3BaHUS BEUIECTBA M0 MEXKIYHAPOIHOMN WK
TPUBHAIILHON HOMEHKJIATypeE.

AyauTOpHbBIE Y4eOHbIe 3aHATHS:

TeopeTuveckoe 3aHATHE
Ypok

IIpakTH4yeckoe 3aHsATHE
Knaccugukaius 1 HOMEHKIaTypa HEOPTaHUIECKHUX BEILECTB.

OK 02

Tema 3.2. Odusmko-
XAMHUYECKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

18

Metamnbl. OOmue ¢u3nyeckue U XUMHYECKHe cBOWcCTBa MeTauioB. CrocoObl MOMydyeHus. 3HaYeHHE
METAJIJIOB U HEMETAIIJIOB B MPUPOJE U KUIHEACSITETbHOCTH YeJIOBEKa M OPraHU3MOB.

Hemeramnel. OOmue gu3nyeckue U XMMHYECKHE CBOMCTBA HEMETAJIOB. THUIWYHBIE CBOWCTBAa METAJIOB
IY— YII rpynn. Knaccudukanus v HOMEHKJIATypa CO€IWHEHUN HemeTaluioB. KpyroBopoThl OMOT€HHBIX
AJIEMEHTOB B IPUPOJIE.

XVMHYEeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEMIECTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,
coJied U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEANHEHNUH,
BBICIIMX OKCHJIOB U THPOKCHJIOB.

12

AyIuTOpHBIE y4eOHbIC 3aHATHSA:

18

Teopernueckue 3aHATHS
Ypok

12

IIpakTnyeckoe 3ansiTue
XUMHYECKHE CBOMCTBA METAIJIOB U HEMETAJIJIOB.

JlaGopaTropHoe 3aHsiTHE
XUMHUYECKUE CBOMCTBA CI0KHBIX HEOPraHUYECKUX BEILIECTB.
KauecTBeHHBIE XUMUYECKUE PEAKIIMN KATUOHOB U aHWOHOB [V rpymm.

OK 01
OK 02

Tema 3.3.
[TpousBoacTBo
HEOPraHUYECKUX

Coaep:xxanue yueOHOro MaTepuaJia

OO6mue mnpeacTaBiIeHUs O CHOcOo0ax IMOJyYEHHUS METaNIOB, HEMETAJUIOB M HEOPraHWYEeCKUX BEIECTB
(OKCHIOB, THAPOKCHIOB, KHUCIIOT, COJICH).

OK 01
OK 02
OK 04
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BEILIECTB AyauTOopHBIE y4eOHbIe 3aHATHS: 8
TeopeTuyeckoe o0yueHue 2
Ypok
IIpakTH4eckoe 3ansATHE 2
[lenouku npeBpalEHUs] HEOPTaHUYECKUX BELLIECTB
KonrtponbsHoe ®U3NKO-XUMHUYECKUE CBOMCTBA U CIIOCOOBI MOIYUYEHHS] HEOPraHUUECKUX BEIIECTB. 5 OK 01
TECTUPOBAHUE OK 02
Pa3znen 4. CTpoenne U CBOiCTBA OPraHUYeCKUX BelleCTB
Tema 4.1. Coaep:xxanue yueOHOro MaTepuaJia 6 OK 01
Knaccugukaums, [Ipenmer opranndeckoil XuMuu. B3auMoCBA3b HEOPTAaHUYECKUX U OPTAaHUYECKUX BEIIECTB. 4
CTPOCHME U XUMUYECKOE CTPOCHHUE KaK IIOPSAJOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO HUX BAJEHTHOCTH.
HOMCHKJIaTypa OcCHOBHBIE MOJIOKEHHUSI TEOPUM XHMMHUYECKOTO CTPOEHMsI OpraHMuYecKux coenuHeHuil A.M. Bytieposa.
OpPraHMICCKUX VYriepoaHplii  CKEJIET OpPraHUYecKO MouieKynbl. MOoNeKyssipHbleE W CTPYKTYpHbIE (pa3BepHYTHIE,
BCHICCTB COKpAIlEHHbIE) XUMHUYECKHE (POpMysbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOIO CTPOCHHUS
Mosiekys. M3omepuss u u3omepsl (CTpyKTypHasi, reomeTpudeckas (Iuc-Tpanc-uzomepus). KpaTHOCTh
XUMHYECKOMN CBSI3U.
[TonsiTre o pyHKIMOHANBHOM Tpymie. [[puHIuIEl Ki1acCupUKALUKU OPraHUYECKUX COSAMHEHUH.
MexnyHapoaHas HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHUH.
AyauTOpHBbIE y4eOHbIC 3aHATHS: 6
Teoperuyeckue 3aHATHS 4
Jlexuus
IIpakTuyeckoe 3aHsATHE
Homenknarypa u kiraccuukamnmsi OpraHM4ecKuX COeqMHEHUN 2
Tema 4.2. Conep:xxanue yueOHOro MaTepuaJia 14 OK 01
CaoiicTBa [TpenensHbIE yraeBo1opo ibl. 'oMonorndeckuii psaa u oduast popmyna; usomepus; Gpu3nIecKre CBONCTBA; OK 02
OpraHH4CCKHUX XMMHUYECKHE CBOMCTBA; CIIOCOOBI MOTY4YEHUs, IPUMEHEHHE AJIKAHOB. 2
COE/IMHEHHH Henpenenbubie yriesomaopost. ['oMonorudeckuii psi u obiast popmysia; u3oMepus; Gusndeckre 5

CBOﬁCTBa; XHUMHUYCCKUEC CBOﬁCTBa; CIIOCOOBI MOJIYYCHU, IPUMCHCHHUE AJIKCHOB U AJIKHHOB.
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Apomarudeckue yriieBoaopoisl. ['omonornyeckuit psa u obmas Gopmyna; usoMepus; Gu3ndecKue

CBOWCTBA; XUMHYECKUE CBOMCTBA; CIOCOOBI MOTyYSHHS, IPUMEHEHNE apOMAaTHUECKUX YIIIEBOJIOPOIOB. 2
Crupte! u dpenounbl. Knaccudukamusa. Homenknarypa. Xumuueckue cBoiictBa. CriocoObI MOTyUeHHUS.
[TpumeHneHue cnupToB U (PEHOJIOB B METHUIIMHE. 2
Anpaeruapl U keToHbl. Kimaccudukanus. Homenknarypa. Xumudeckue cBoricTBa. CriocOOBI MOTy4YEHUS. 5
[IpuMeHeHne anbAeruioB U KETOHOB B MEULIMHE.
Kap6onossie kucnotel. Knaccubukanus. Homenkiarypa. Xumuueckue cBoiictBa. CriocoObl MOTy4YeHHUS. )
[TpumeHeHre KapOOHOBBIX KUCIOT B MEIULIMHE.
AyauTopHbIe y4eOHbIe 3aHATHS: 14
TeopeTnueckne 3aHATHSA 12
Ypok
JlabopaTopHoe 3aHATHUS
XHUMHUYECKUE CBOMCTBA OPraHUYECKHUX BEILIECTB. 2
Tema 4.3. Conep:xanue yueOHOro MaTepuaJia 10 OK 01
OpFaHH‘IGCKI/Ie A30Tc0z[ep>1<amne COCIMHEHUSA (aMI/IHBI, aMI/IHOKI/ICJ'IOTLI). Knaccmbnxaunﬂ, HOMEHKIJIaTypa. XHUMHUYECKHE 5 OK 02
BCIICCTBA B cBoiicTBa. O6IacTH MPUMEHEHHUsI aMUHOKUCIIOT. [TpeBpatiieHust 6eIKOB MUILH B OpraHU3Me.
KUSHCACATENBHOCT | Byonornyeckue pyHkunu 6enkoB. buonornueckue GyHKIUN )KUPoB. POsIb OpraHMvecKoil XMMUK B
1 HeoBeKa pellleHUH TIPO6IEM MUIIEBOH 6€30MaCHOCTH. 2
VYraeoasl. Knaccuduxanus. I[lpumenenne u 6uonoruyeckast poib yrieBoJoB. OKUCIEHHE YTIEBOI0B — 2
VCTOYHUK DHEPTUU KUBBIX OPraHU3MOB.
HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. CtpoeHne Hyki1eoTu10B. CocTaB HyKJIEUMHOBBIX KHCIIOT
(AHK, PHK). Ponb HyKJIEHHOBBIX KUCIOT B )KM3HEIEATEIHLHOCTH OPTaHU3MOB. 2
AyauTOpHBIE y4eOHbIe 3aHATHS: 10
Teoperuveckue 3aHATHS 6
Ypok
JlaGopaTopHoe 3aHATHUSA 5

Pemrenne 3a1a4 € y4aCTUEM OPraHNMYCCKUX BCIICCTB
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KonrtponbsHoe
TECTUPOBAHUE

XUMHUYECKHE CBOMCTBA U CIIOCOOBI MOJIYYCHUA OPraHNYCCKUX BCUICCTB.

Paznen S. Kuneruyeckue ¥ TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKNX PeaKkuuid

Tema 5.1. Conep:kanue y4eOHOT0 MaTepuaJia OK 01
Kunernueckue Xumnueckue peakuud. CKOpPOCTb pPEaKLMH, €€ 3aBUCUMOCTh OT Ppa3iIMuHbIX (DAaKTOPOB: MPUPOAbI OK 02
3aKOHOMEPHOCTH | pearupyrolluX BELIeCTB, KOHLUEHTpAIMKU pearupyroumx BelecTB, TeMnepaTypsl (mpasuio Bant-T'odda),
IIPOTEKAHUS IO PEAKUMOHHOM IIOBEPXHOCTH, HaJIM4YMsA KaTanu3aropa. Ponp Kataim3aTopoB B INpUPOJNE H
XUMHYECKHUX IPOMBIIIJIEHHOM IIPOU3BOJICTBE.
peakuuit KaranusaTtopsl u katanus. Posib KaTaJM3aTOPOB B IPUPOJIE U IPOMBIIUIEHHOM IIPOU3BOCTBE.
AyauTopHbIe y4eOHbIe 3aHATHS:
Teopernuyeckue 3aHATHS
Ypok
JlaGopaTtopHoe 3aHsiTHE
N3y4eHne 3aBUCUMOCTH CKOPOCTH XMMHUECKOHN peakLnu.
Tema 5.2. Copepxanue yueOHOro Mmarepmuasa OK 01
Tepmogunamuueck | Tepmoxumuueckue ypaBHeHus. Kiaccudukanus XMMHUYECKHX peakMid: MO TEeImIoBOMY 3(PQEeKTy, Mo OK 02
ue oOparumocti. OOpaTUMOCTh peakiuil. XUMHUYeCKoe pPAaBHOBECHE M €ro CMeIleHHe IOoJ JelcTBueM
3aKOHOMEPHOCTH | pa3iaM4HbIX (PAKTOPOB (KOHILIEHTpAlMsl peareHTOB WM IMPOAYKTOB pPEaklUH, JaBleHUE, TeMIepaTypa) AJs
MIPOTEKAHUS CO3/1aHMSI ONTHUMAJIbHBIX YCIOBHM MPOTEKAHUS XMMHUUECKHUX IPOIIECCOB.
XUMHUYECKUX AyIMTOPHbIE y4eOHbIC 3aHATHSA:
peakIui. Teopernuyeckue 3aHATHS
PaBHOBeCcHe Vpok
XHMqufKHX IIpakTH4eckoe 3aHsATHE
peaki1u BnusiHue ¢pakTopoB Ha XUMHUYECKOE PAaBHOBECHE.
Pasnen 6. lucnepcHble cucTeMbl
Tema 6.1. | Copaepxxanue yueOHOro MaTepuasa OK 01
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JucnepcHsie Hucnepcusie cucrembl. Kosutonnnele cuctembl. VcTHHHBIE pacTBOpbl. PacTBopeHme Kak (QH3HKO- OK 02
CUCTEMBI U XUMHYeckuii mporecc. PactBopsl. CiocoObl MpUTOTOBIIEHHST pacTBOpoB. PacTBopuMocTs. MaccoBas 1o1st
(baxTopsl NX pacTBOpPEHHOro BemecTsa. l[IpenenbHO AOMYCTHMBIE KOHIICHTPAlMM W HX HCIIOJIb30BAHHE B OLICHKE
YCTOMYMBOCTH aKoJIOTHUYeCcKOi Oe3onacHocTu. Kimaccudukanus TuCnepCcHBIX CUCTEM 110 COCTABY.

AyauTOpHbBIE Y4eOHbIe 3aHATHS:

Teopernveckue 3aHATHA

Ypok

IIpakTH4yeckoe 3aHsATHE

Pemenue pacueTHbIX 3a/laHMil HA TPUTOTOBJIIEHUE PACTBOPOB.
IIpo¢eccnona/IbHO-OPHEHTUPOBAHHOE COACPKAHUE
Pa3znen 7. Xumusi B ObITY U IPOM3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKA
Tema 7.1. Coaep:xxanue yueOHOro MaTepuaJia OK 01
XUMHYECKUI Knaccudukanus npo6 BoJbl 0 BUY U HA3HAYCHHIO, HCXO/IA U3 €€ XUMUYECKOTO COCTaBa. OK 02
aHanu3 mpod BOIBI |OpraHonenTHYecKUe CBOIMCTBA (3aMax, IIPO3PAUHOCTh, IBETHOCTh, MYTHOCTE) BOABL. KHCIOTHOCTS 1 OK 07

[IK 4.4

MICJI0OYHOCTb BOIBI. pH Cpeabl 1 METOABI €€ OIMPCACIICHU. KectkocTh BOABI 1 METOJBI €€ OIMPCACIICHUA.
Buap! :keCTKOCTH BOJIBI (BpeMeHHafI u HOCTOHHHa}I). KectkocTh BOJBI KaK IMMIpHUYrHA BbITAACHUA OCAAKOB
HNJIn O6p8.30BaHI/I$I COHCOTHOX(GHHﬁ, UMCIOIIINX MCCTO B 6BITy " Ha ITPOU3BOACTBC.

CocraB COJ'ICI\/'I, BBI3BIBAIOIINX KE€CTKOCTh BOJBI. XHMHUYECKHUE MMpOLECChI, YCTPAHAIOMIUC )KECTKOCTH BO/IbI.
YPaBHeHI/IH XUMHUYCCKHUX peaKuHﬁ, HWIUTIOCTPUPYIOIIUX IMTPOLECCHI, TPOUCXOAAIINEC ITPU YCTPAHCHUHN
KCECTKOCTH. YCTpaHCHI/Ie BpeMeHHOﬁ ’KECTKOCTU OBITOBBIMU U XUMHUYECKUMH crioco0amu. CriocoObl
YCTpaHCHUA MMOCTOSTHHOM ’KE€CTKOCTH.

AyauTopHbIE y4eOHbIC 3aHATHS:

Teopernueckoe o0yueHue
Ypok

IIpakTH4yeckoe 3aHsATHE
Pewrenue 3ana4, Ha HaXOXKACHUE KOHIEHTPALUHI 3arpsI3HAIOIINX BEIIECTB U UX CPABHEHUE C IIPEIEIBLHO
nonyctuMbiMu KoHUeHTpausivu (I1/1K).

KoHcyabTanus K 3k3aMeny

IIpomeskyTOUHAS aTTecTALMS MO0 TUCUUIIMHE (IK3aMEH)
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Bcero

125
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3. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KouTtponbr u omeHka pe3yabTaTOB OCBOEHHS 00I1e00pa3oBaTeIbHON
JUCHMIUIMHBL ~ PAacKpblBAalOTCA  4epe3  JUCLHUIUIMHApHbIE  (TIPEAMETHBIE),
MeTanpeaMETHBIE, HalpaBJICHHbIE Ha (dbopMupoBanue o0mx u
po(eCCUOHATIBHBIX KOMIETEHIIMN 10 pa3ziesiaM U TeMaM COJEp)KaHus y4eOHOTro
MaTepuaa.

Oowmas/npodgec Tema Tun oneHOYHBIX MePONPUATHH
CHOHAJbHAS
KOMIIeTeH U

OK'1 Tema 1.1. @pOoHTaNIBHBII ONPOC
CrpoeHue  atoMOB  XMMHYECKUX | PaGoTa ¢ KapTOYKAMHU
AJIEMEHTOB U TPHUPOJA XUMUUYECKOU
CBSI3U

[IpakTueckoe 3aHATHE
«DNEKTpOHHAS KOH(UTyparust
XUMHAYECKHX 3JeMEHTOB 1-4 rpymm»
(coctaBnenue AJEKTPOHHO-
rpadguueckux GopMyn XUMHUECKUX
31eMeHTOB 1-4 rpymm)

OK 01 Tema 1.2. OpoHTAIBLHBIN OMPOC

OK 02 [lepuoandeckuii 3aKOH W TaOJIHIA
J.1. MenneneeBa

OK 01 Tema 2.1. Tunel xumudeckux | poHTaNbHBIN ONPOC

peakui [Ipaktnueckue  3aHsaTuss:  «Twumsl
XUMHUYECKHX peakiui» (3amaun Ha
COCTaBJIEHHE XUMHUYECKUX PEeaKLuii),

«CocraBnenue OKHUCJIUTEIBHO-
BOCCTaHOBUTEIIbHBIX peakun»
(3amanus Ha ypaBHEBaHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBbHBIX

peakuuii METOIOM 3IIETPOHHOTO
Oaytanca),

«Pacuer KOJIMYECTBEHHBIX
XapaKTEpUCTUK MCXOJIHBIX BEIIECTB U
NPOAYKTOB peakuuu» (3a7auu  Ha
pacuer KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOJYKTa peaKiuil).

OK 01 Tema 2.2. Onexkrponutndeckas | OpoHTanbHBIA ONIPOC

JUCCOLMAIMS U MIOHHBIM 00MeH [IpakTnueckue 3aHATHA:
«CocTaBneHUEe  peakuMd  HOHHOIO
oOMeHa. YCIIOBUSI MPOTEKaHUs UX JI0
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KOHL@» (3aaHHUd Ha COCTaBJICHUE
MOJICKYJIIPHBIX 1 MOHHBIX PEaKIIMi),
«'upponmus  conei» (3amaHus  Ha
OIIpEIEJIEHUE TUAPOIN3a COJIEHT)
Pa6ota c KapTOYKaMu
«DNEKTPOINTHYECKAS TUCCOLIUALISY

OK 01
OK 02

KOHTpOHBHOC TECTUPOBAHUC

Ornenka BBITIOTHEHHUS KOHTPOJIA
3HaHu# 1o TeMe «CTpoeHue BeliecTBa
U XMMHUYECKHUE PEAKLIAI»

OK 01
OK 02

Tema 3.1. Knaccudpukamus u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEILIECTB

@pPOHTAIBHBIN ONIPOC

[IpakTueckoe 3aHATHE
«Knaccudukauus U HOMEHKIATypa
HEOpraHMYeCKUX BelecTB» (3agaHus
Ha olpezeieHue KJj1acca
HEOPraHMYECKUX BEIIECTB)

OK 01
OK 02

Tema 3.2. OU3NKO-XUMUYECKUE
CBOIMCTBAa HEOPTaHUYECKHUX BEIICCTB

OpOoHTANBHBIH 0IPOC

[IpakTuueckue 3aHATHUSA:
«XHUMHUYECKHE CBOMCTBAa METAIJIOB H
HEMETAJLIOB) (3amanus Ha
COCTABJICHUE YPaBHEHHU XUMHUYECKHUX
peakuuMii ¢  y4acTMEM  MPOCTBIX
BEIIECTB METAJJIOB U HEMETAJIJIOB),
«XUMUYECKHE CBOWCTBA  CIIOXHBIX
HEOPraHUYECKUX BEUIECTB» (3aJaHus
Ha COCTAaBJICHHE ypaBHEHUH
XUMUYECKUX pEaklIMi C y4yacTUeM
CJIOKHBIX HEOPTaHMYECKHUX BEIIECTB),
«KayecTBeHHbIE XUMUYECKHUE PEAKITUN
KaTUOHOB M aHWOHOB [-VI rpymm»
(3amanus Ha COCTaBJICHHE
KAUECTBEHHBIX pPEAKIUU KATHUOHOB M
aHUOHOB 1-7 Tpynm XUMHYECKHX
JJIEMEHTOB)

OK 01
OK 02
OK 04

Tema 3.3. [IpouzBoacTBO
HCOPTaHNYCCKUX BECIICCTB

OpOHTAIBHBIN ONIPOC

[Ipaktnueckoe 3anstue «llenoukn
MIpEBpaIICHUS HEOPraHUYECKUX
BELIECTBY» (3aJjaHUsl Ha COCTaBJIEHUE
XUMHUYECKHUX peakuuun
HEOPraHUYECKUX BEILECTB C IIOMOIIBIO
LENOYeK MPEBPAICHUH)

OK 01
OK 02

KOHTpOJ’IBHOG TCCTUPOBAHHUC

OneHka  BBIMOTHEHHS  KOHTPOJS
3HAHUH o TeMme «Pusmko-
XUMHYECKHE CBOMCTBA M CIIOCOOBI
TTOTyUYCHUS HEOPTaHUYECKHUX
BEIIECTBY
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OK 01
OK 02

Tema 4.1. Knaccudukanus,
CTpOCHHE 51 HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

@pPOHTAIBHBIN ONIPOC

[IpakTueckoe 3aHATHE
«HomeHknaTypa ¥ KJIacCH(pHKAIHSA
OpPraHMYECKUX COEAMHEHUN» (3aaHust
Ha COCTaBJICHUE Ha3BaHUU
OpraHUYECKUX COEIMHEHUU o
TPUBUAIBHON WM MEXIyHAPOIHOU
CUCTEeMaTUYECKON HOMEHKJIIATYpe)

OK 01
OK 02

Tema 4.2. CBoiicTBa OpraHMYECKHX
COCIMHEHUI

@pPOHTAIBHBIN ONIPOC

[IpakTueckoe 3aHsATHE:!

«llenoukn [IpEBpALLECHUS
OpraHMYECKUX BELIECTB) (3alaHus Ha
COCTaBJICHUE YPaBHEHHH XMMHMUYECKHUX
peakuuil ¢ y4acTHEM OPraHMYECKUX
BELIECTB HA OCHOBAHUMU UX COCTaBa U
CTPOEHH),

OK 01
OK 02

Tema 4.3. Opranuueckue BelleCTBa
B )KM3HECATEILHOCTH YEeTIOBEKA

@pOHTAIBHBIN OIIPOC

[IpakTrueckoe 3aHATHE:!
«/lenatypauus 0eKoB pu
HarpeBaHuy, LIBETHBIE  pEaKLHH
OocnkoB.  KadecTBeHHBIX  peakiui
OoOHapy KeHHs OpPraHUYECKUX
COEMHEHUIN (3amaHus Ha
COCTaBJICHHME Kauye€CTBEHHBIX pEaKIUU
OpPraHMYECKUX BEIIECTB).

OK 01
OK 02

KoHTposbHOE TECTUPOBaHUE

O1enka BBITIOTHEHHU S KOHTPOJIA
3HAHUM 10 TeMe «XUMHYECKUE
CBOMCTBA M CIOCOOBI  MOJTYYCHHS
OPraHUYECKUX BEIIECTB)

OK 01

Tema 5.1. Kunernueckue
3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKHUX PEaKLUn

OpOHTAIBHBIN OIIPOC
IIpaktnueckoe 3ansatue «3yuenue
3aBUCUMOCTH CKOPOCTH XHUMHYECKOU
peakiumu» (3aJaHusl Ha OIpeNeeHue
CKOPOCTH DPEaKUHWH TOJ BIHUSHUE
pa3IuyHbIX (PAaKTOPOB)

OK 01
OK 02

Tema 5.2. TepmoamHaMHYeCKHE
3aKOHOMEPHOCTH MPOTEKAHUS
XAMHMYECKUX peakuui. PaBHOBecue
XAMHYECKUX PEaKui

@pOHTAIBHBIN ONPOC
IIpaktueckoe 3ansatue «BausHue

(I)aKTOpOB Ha XUMHYCCKOC
PAaBHOBCCHUCH (3a11aH1/1${ Ha
OIIPCACIICHUC CMCIICHUA

XUMHYECKOT0 PaBHOBECHS)
Tect «CKopocTh XUMUYECKON
peaknuii 1 XuMHYECKOe PABHOBECHE)
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OK 01

Tema 6.1. /lucnepcHble CUCTEMBI U

@pPOHTAIBHBIN ONIPOC

OK 02 (bakTOpBl MX YCTOWYMBOCTH IIpaktnueckoe 3amsatue «Pemenue
[IPaKTUKO-OPUEHTHPOBAHHBIX
pacYeTHBIX 3aJaHUAN Ha
IPUTOTOBJIICHUE pacTBOPOB»
(IpaKTUKO-OpPUEHTHPOBAHHbBIE
pacueTHble 3aJaHMs Ha JUCIEpPCHbIE
CHCTEMBI, IPUTOTOBJIEHUE PACTBOPOB)

OK 01 Tema 7.1. Xumuueckuil ananu3 | @poHTaNbHBIN ONIPOC

OK 02 po0 BOJIBI [IpakTrueckue 3aHATHS:

OK 04 «Pemienrue 3agad, Ha HaxO0XJICHUE

OK 07 KOHLIEHTpaLul 3arpsI3HAOLUX

IIK 1.2 BEILIECTB U UX CPABHEHHE C MPEJETbHO

JIOITyCTUMBIMU KOHIICHTPALIUSIMHU
(ITIK)» (TpaKTUKO-
OPUCHTUPOBAHHBIC TEOPETUYCCKHE
3aJaHHs Ha oIpe/iesieHNe

KOHIICHTPAIlMX BEUIECTB U CPaBHEHUE
UX C TpeaenbHO  JOMYCTUMBIMHU
KOHIICHTPAIIUSMH ).
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4. YVCJIOBUSI PEAJTU3AIIAN PABOYEN ITPOTPAMMBI
TV CHUILIAHBI

4.1. YueOHO-MeTOAMYECKOE M MaTepUAIbHO-TEXHHYeCKoe olecreyeHmne
NPOrpaMMbl JUCHHUILIMHBI «XHUMHD)

Jlns peanuzandu MNPOTPpaMMbl JUCHMIUIMHBL MPEAYCMOTPEHO CIEAYIOIIEe
CHeIUaIbHOE MOMEIICHUS: KAOUHET «»
B coctaB yueOHO-METOIUYECKOTO M MAaTepUajbHO-TEXHUYECKOTO oOecreueHus
porpamMmbl y4eOHON AUCITUTUIMHBI « XUMUNY) BXOST:
® y4yeOHO-METOJIMYECKUN KOMILIEKC MPEnoaBaTes;
® HalIIHBIE TOCOOMs (CTPOCHHME aTroMa YTriepojia, BUIbI TUOPHUAM3AIUY;
Kiaccuduxanus OpraHUYECKUX COEIMHEHUI; OKHCJIUTEIIBHO-
BOCCTAHOBUTEJBHBIE PEAKIMH; CBSI3b MEXKIY KIacCaMH HEOPTaHUYECKUX
BCILIECTB; TMEpUoAMYecKas Tabiuna XumMudeckux oanemeHto 1.
MeHnieneeBa; TE€HETUYECKass CBSI3b YIJIEBOJOPOJOB psla AalETUIICHA,
npeeabHbIE YIIIEBOAOPObI; CTPOCHHUE SJIEKTPOHHBIX 000JI0YEK; HAa3BAHUE
KHCJIOT.);
® MEIUarnocoOus;
® TEXHUYECKHUE CPEJICTBA OOYUCHUSI.
4.2. MapopmanuoHHoe odecredeHne peajn3auu NporpaMmmMbl

4.2.1. OcHOBHBIC MeYaTHbIC U3TAHUA

1. Epemun B.B., Ky3emenko H.E., Tepenun B.U., [dpo3znoB A.A., Jlynun
B.B. Xumus: 10 xmacc: yrayOneHHBIM ypoBeHb: yueOHuUK. M.: Ilpocsemienue,
2024. — 446 c.

2. Epemun B.B., Kysemenko H.E., [Ipo3nos A.A., Jlynun B.B. Xumus: 11
KJ1acc: yriayOneHHbIl ypoBeHb: yueOHuk. M.: [Ipocsemenue, 2024. — 478 c.

4.2.2. JJIeKTPOHHbIE U3TAHUSA

1. Tenshman M.U., KOctparoB B.II. Heopranuueckas Xxumus: y4eOHUK.
CII6.: U3natenscTtBO «Jlauby, 2009. — 528 c.

2. IOposckas M.A., Kypkun A.B. Opranuueckas xumus: yueOHUK. M.:
BMHOM. Jla6oparopus 3nanuit, 2010. — 236 c.

4.2.3. JlonoJHUTEIbHbIE HCTOYHUKH

1. Epoxun FO.M. Xumus: yueOHuK 115 cpen. mpod. yued. 3aBeneHuid. M.:

N3parenbckuil neHTp «Akanemus», 2014. — 394 c.
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2. Ky3smenko H.E., Epemun B.B., [lonkos B.A Hayana xumuu: yueOHUK.
M.: IIpocsemenue, 2000. — 350 c.
3. [Inuyruna I'. B. XuMus 1 1oBceHEBHAS KU3Hb YEJIOBEKA: yUeOHHUK. M.:

Hpoda, 2004. — 256 c.
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