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1.00mas xapakTepucTHKA padoyeid mporpaMMbl 00111e00pa3oBaTeJIbHOM
TUCHMILUTHHBI « X UMM A»

1. OGmieo6pa3zoBarenabHast AUCUUTUINHA « XUMUSD» SBISIETCS 0053aT€IbHON YacThIO
0011e00pa3oBaTeabHOrO KKIIa 00pa3oBaTeNIbHOI MporpamMmsl B cooTBeTcTBUU ¢ PI'OC
CIIO no mpoeccun 43.01.07 Cnecapp 1O  SKCIUTyaTalldd M PEMOHTY Ta30BOTO
000opyI0BaHUS.

[Iporpamma pa3zpaborana Ha ocHoBaHuu TpeboBaHuit PI'OC cpennero oOiero
oOpazoBanus. Ha nzydyenue AucuIuMHbl « XuMus» Ha 6a30BOM ypoBHE oTBOAUTCS 144
yaca.

[Iporpamma yueOHOM TUCHUIIITUHBI MOXKET OBITh UCIIOJIb30BaHa Mpy 00YUEHUH JIUIL
C OTPAaHUYECHHBIMH BO3MOKHOCTSAMHU 3/I0POBBSI.

[TporpaMMa y4eOHON IUCLUIUIMHBI MOXKET OBITh pEaln30BaHa C MPUMEHEHHEM
JUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

1.2. HCJIH H INIAHUPYEMBIE PE3YJIbTAThl OCBOCHUA NUCIHUIIJTHHBI

1.2.1 ey 1ucHUNIMHBI

Cognepxkanue mporpamMMbl  00II€00pa30BaTEIbHON  JUCHMIUIMHBL — «XUMUSD)
HalpaBJICHO Ha JIOCTWIKEHHE CIEAYIOUUX ILelieid: (opMupoBaHHE Yy CTYJEHTOB
XUMUYECKON COCTAaBISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa KakK OCHOBBI
MPUHATHS PEUICHUN B KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOJIHOM CpETIE.

3apaum IMCUMILIUHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEM TMPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB M SIBJIICHUM B OKPYKAIOLIEHW Cpelie, LEJOCTHOM HAay4YHOM KapTUHBI MHDA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS MTPOBOJAUTH PACUETHI IO XUMUUYECKUM (HOpMYyJiaM U YPaBHEHUSIM
XUMHUUYECKUX PEaKlHi, MIaHUPOBATh M WHTEPIPETUPOBATH PE3YJIbTATHl XUMHUUYECKHUX
AKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBEACHUS XUMHUYECKUX HSKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COOJIIOZIeHHEeM TIpaBUJl 0€30MacHOro OOpallleHUs ¢ BEHIeCTBAMU U
71a00paTOPHBIM 000PYJOBAHUEM;

4) pa3BUTh YMEHUS aHAIM3UPOBATh, OLICHUBATH, IPOBEPSITH HA JOCTOBEPHOCTH U
00001aTh UHPOPMALIUIO XUMUUECKOTO XapaKTepa 13 Pa3INYHbIX HCTOYHUKOB;

5) chopMupoBaTh YMEHHUS TMPOTHO3UPOBATH MOCIEICTBUS CBOEH NEATEIHLHOCTH U
XUMUYECKUX TPUPOTHBIX, OBITOBBIX M MPON3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHMMAHUE 3HAYMMOCTU JOCTIKEHUU XMMHYECKOW HAyKd M
TEXHOJIOTUM JIJIsl pa3BUTHUS COIIMAIBHON 1 TIPOU3BOICTBEHHOM cep.

1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOeHHMsl 001Ieo0pa3oBaTeJIbHOU
aucuumInHbI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



HauMmeHoBaHue 1
KOJ KOMIEeTeHIHI

Ilnanupyemble pe3yJbTAThl OCBOCHUS M CHUIINHBI

O01mue
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BriOupats
pelIeHus

K

B yactu Tpy10BOr0 BOCHHUTAHUS:

- TOTOBHOCTh K TpyHdy, OCO3HAaHUE IIEHHOCTU
MacTepcTBa, TPyAOT00ue;

-  TOTOBHOCTh K  AaKTUBHOW  JESATEIbHOCTU
TEXHOJIOTUYECKOW M COLMAIbHOW HANpaBIE€HHOCTH,
CIIOCOOHOCTh ~ WHUIIMAPOBATh, IJIAHUPOBATh U
CaMOCTOSITEJILHO BBITIOIHATH TaKyIO JEATEIbHOCTD;

- UHTEpEC K pa3nyHbIM chepaM npodeccroHaaIbHON
NEATEIIbHOCTH,

OBnazenne YHUBEPCAITbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU JEHCTBUSMH:

a) 0a30BbIC JOTHYECKHUE ACHCTBUS.

- CaMOCTOSITEJIBHO (dopMyupoBaTh u
aKTyaJlu3upoBaTh MpodJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIICCTBEHHBIH NPH3HAK WA
OCHOBaHUS JUIsI CpaBHEHHUS, KilacCUPUKaUU U
000011IeHN;

- ONpeAeNATh I1EIH JICSITCIBHOCTH,
napamMeTpbl U KPUTEPUH UX JTOCTHIKEHUS;
- BBISIBJISTH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B
paccMaTpUBaEeMbIX SBICHHSIX;

- BHOCHTHh KOPPEKTHBBI B JCATEIBHOCTH, OIICHUBATH
COOTBETCTBHE PE3YNIbTATOB IIEJISAM, OIEHUBATh PUCKU
MOCJEICTBUM JICITCIbHOCTH;

- pa3BUBaTh KPCATUBHOE MBIIUICHUE MPHU PEIICHUN
KU3HEHHBIX TPOOIIeM

0) 0a30BBIC MCCIICAOBATEIBCKHUE ICHCTBHS:

3a71aBaTh

- BJIaJCTb CHUCTEMOHM XHWMHYECKHUX 3HaHHﬁ, KOTOpad
BKJIIIOYACT: OCHOBOIIOJJAraromuc 1mmoHATHA (XI/IMI/I‘leCKHﬁ
QJICMCHT, ATOM, 3JICKTPOHHAA 000J10UKa aroma, s-, p-, d-
QJICKTPOHHLBIC Op6I/ITaJ'II/I dTOMOB, HOH, MOIJICKYJIA,
BaJICHTHOCTD, QJICKTPOOTPHUIATCIIBHOCTD, CTCIICHDb
OKHCJICHH:A, XUMHUUYCCKaAsA CBA3b, MOJIb, MOJISIpHAA Macca,

MOJISIPHBIN o0BeM, YTJIEPOAHBIN CKEJIET,
(yHKUMOHANIbHAs  TpyMNNa, pajgukal, H30Mepus,
U30MEPBI, TOMOJIOTUYECKHM psn, TOMOJIOTH,
YIIEBOMOPOABI,  KHCIOPOA- M a30TCOAEpIKallne
COCIMHEHHUs, OWOJOTMYECKM aKTHBHBIE BEIIECTBA
(yrneBonpl, >KHUpbI, O€JIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIIMHEHHUs, KPHUCTAUIMYECKAss  pEIIEeTKa,  THIIbI
XUMUYECKUX peakumii (OKHCITUTENBHO-
BOCCTAHOBUTENBHBIE, JK30- U  OHAOTEPMHUYECKHUE,

peakuuu HOHHOIO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOIUTHYECKAs JIUCCOLMALNSA,
OKHUCJIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTh XUMHUYECKOMH
peaklii, XUMUYECKOE PABHOBECHE), TEOPUH U 3aKOHbI
(Teopust  XMMHMYECKOIO  CTPOCHHUS  OPTraHUYECKUX
BemecTB A.M. bytiiepoBa, TEOpHUs IIEKTPOITUTHIECKON
JIUCCOIMAIINY, MIEPUOANYECKUIN 3aKOH J.1.
Menpneneena, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEpPHOCTH, CUMBOJMYECKUH  SI3bIK  XHMMHUH,
(dakToNIOrHYECKUE CBEIEHUS O CBOWMCTBaxX, COCTaBe,
MOJy4YeHUHU U O€30MacCHOM HCIOJIb30BAaHUU BaXKHEHIIINX
HEOPraHWYECKUX M OPTaHWYECKUX BEIIEeCTB B OBITY U




- BIAJETh HABbIKAMHU Yy4YEOHO-HCCIIEIOBATEIILCKON U
MPOCKTHOW JIESITEIbHOCTH, HaBBIKAMU pa3pelICHUs
po0em;

- BBISBIATh NPUYUHHO-CJICACTBEHHBIC CBS3U W
aKTyaJlM3UpoBaTh 3a/lady, BBIABUTATh THUIIOTE3Y €€
pelieHus, HaXOJAUTh APTYMEHTHI JIJISl 10Ka3aTeIbCTBA
CBOMX YTBEp)KJICHUW, 3a/laBaThb MapaMeTphl U
KPUTEPHUU PEILICHUS;

- aHaJU3UPOBATh TMOJYYEHHBIE B XOJI€ pEIICHUs
3alaud  pe3yJIbTaTbl, KPUTHUYECKH OIEHUBATH HUX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIBHYIO W
MPAKTUYECKYIO0 00JIaCTH KUZHEACATEIbHOCTH;
- yMeTb HWHTETPHPOBATH 3HAHUSI U3
MpEeAMETHBIX 00JacTei;

- BBIZIBUTATh HOBBIC UJCH, TIPEJIaraTh OpUTrHHAIBHBIC
MOIXO/IBI M PEIIICHUS;

- CIIOCOOHOCTh MX MCIOIB30BAHMS B TO3HABATEIHHON
Y COLMAIIbHOU MPAKTUKE

Pa3HbIX

MPaKTUYECKON AESATEIbHOCTH YEIOBEKA;

- YMETb BBISBIATb XapakKTEpHbIE MPU3HAKK U
B3aMMOCBSI3b ~ W3YYEHHBIX  TOHATHH, IPUMEHSThH
COOTBETCTBYIOIIME MOHATHS ITPU OIMUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U
UX IIPEBPAIICHN; BBISBIATh B3aUMOCBSI3b XUMUYECKHUX
3HAHWM C TIOHATHSMU M IIPEACTABICHUSAMHU JAPYTHX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMETh MWCHOJB30BATh HAUMEHOBAHUS XUMHUYECKHX
COCIMHEHUH MEKyHAPOAHOIO COI03a TEOPETUYECKON U
NPUKIAAHOW XMMMM W TPHUBHAIbHBICE Ha3BaHUS
BAKHEHIIUX BELIECTB (3THUJICH, allETWIICH, TJIMLEPHH,
dbenon, Qopmanbaerusl, yKCycHas KHUCJIOTa, TJIUIMH,
yrapHblid Tra3, YTJIEKUCHbIA Tra3, aMMHAaK, TranieHas
U3BECTh, HETalleHasi U3BECTh, MUThEBAs COJA U IPYTHUX),
COCTABJISITH (POPMYJIbI HEOPTAaHUYECKUX U OPTaHUYECKUX
BEILECTB, YPABHEHUS XUMUUECKUX PEaKUIUi, OObSICHATh
UX CMBICI; MOATBEPKIATh XapaKTEPHbIE XHUMHUYECKUE

CBOWCTBA BEILIECTB COOTBETCTBYIOILIUMHU
DKCIIEPUMEHTAMU U 3AIIUCSIMU YPABHEHUN XUMHUUYECKHUX
pPEaKLNi;

- YMETh YCTaHABJIMBATh MPHUHAIJIECKHOCTh HW3YUYECHHBIX
HEOPraHWYECKUX W  OPraHMYECKHMX  BEIIECTB K
ONPENICJICHHBIM KJlacCaM U TpynIaMm COCAUHECHUM,
XapaKTepU30BaTh MX COCTAB M BAXHEHUIIHNE CBOWCTBA;
OTPENENIATh BUJIBI XMUMHUYECKUX CBsI3eH (KOBaJCHTHAas,
WOHHAs,  MeTaJuIM4ecKas,  BOJOpPOAHAs),  THIIbI
KPUCTAITTMYECKUX pEIIEeTOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIIUH;

- copMHupoBaTh NPEACTABICHUS: O MaTepUaTbHOM




€AUHCTBE MHpa, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH
SBJICHUN TPUPOJBI, O MECTEe U 3HAYCHHH XUMHUHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJHU B 00eCIeYeHUn
YCTOWYMBOTO Ppa3BUTHUS YEJIOBEUECTBA: B PEIICHUU
npo0JieM SKOJIOTMYECKOM, SHEPreTUYECKOW U MHUIIEBON
0€30MacHOCTH, B Pa3BUTHH MEAUITMHBI, CO3/IaHUHA HOBBIX
MaTepuaiioB, HOBbIX HCTOYHMKOB  JHEPruu, B
o0ecreyeHnn palMoHaAIbHOTO MPUPOIONOIB30BaHUS, B
bopMHpPOBaHUM MHPOBO33PEHUSI U OOIIEH KYJIbTYpPbl
YeloBeKa, a TaKKe DSKOJOTMYECKH OOOCHOBAHHOIO
OTHOLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CPELE;

- BJAJIETh CHUCTEMOW XHWMHUYECKUX 3HAaHUH, KOTOpas
BKJIIOYAET: OCHOBOITOJIAraoIINe MOHSITHS
(IOTIOJIHUTENBHO K CUCTEME MOHATUH 0a30BOT0 YPOBHS)
- H30TOIbI, OCHOBHOE€ M BO30YXIEHHOE COCTOSHUE
aToMma, ruopuIU3aIUs aTOMHBIX opOuTaneu,
xumudeckas cBsa3p ("C " um "', KpaTHble CBS3H),
MOJIIpHAasl ~KOHIEHTpalus, CTPYKTypHas ¢dopmyna,
u3oMepusi (CTpyKTypHas, reomerpuueckas (1uc-TpaHc-
M30MEpHsi), THUMBl XUMHUYECKUX peakiuil (romo- u
reTeporeHHbie, 00paTuMbIe U HEOOPATUMBIE), PACTBOPHI

(MCTUHHBIE, JUCTIEPCHBIC CUCTEMBI),
KPUCTAJUIOTHIPATHI, CTETIEHb JTUCCOIIMAIIHH,
ANEKTPOIIU3, KPEKUHT, PUGOPMHUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HaHWS,

Jexalmuye B OCHOBE TOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XUMHWYECKUX SBJIECHUW, COBPEMEHHBIE
MIPEACTABIICHUS] O CTPOEHUU BEIIECTBA HAa AaTOMHOM,
MOJIEKYJIIDHOM ¥ HAJAMOJIEKYJSIPHOM  YPOBHSX;
IIPEACTABJICHNUS] O MEXaHM3MAaX XHMHYECKHUX PEaAKLUU,




TEPMOJUHAMUYECKUX u KHHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O XHUMHYECKOM
PaBHOBECHH, TUCTICPCHBIX CUCTEMaX, (haKTOJIOTUIECKUC
CBEJICHHS O CBOWMCTBax, COCTaBe, TMOJYYECHUU U
0e30macHOM UCII0JIb30BaHUU BOKHEUIIINX
HEOPTaHUYECKUX W OPTraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKONM  JIEATETbHOCTH  4YeJIOBEKa;  OOIIMX
HAyYHbIX MPUHIUIIAX XUMUYECKOrO MPOU3BOJCTBA (Ha
puMepe MPOU3BOJICTBA CEPHOM KHUCIOThI, aMMHAaKa,
MeTaHoJIa, epepadoTKu HeTH);

- YMETh IPOBOJUTH PACUETHI 10 XUMUYECKUM hopMyIam
Y YPaBHEHUSIM XUMUYECKUX PEAKIIUHA C UCTIOJIb30BAaHUEM
¢dbuznyeckux  BeauuuH  (Macchl, oObemMa  Ta30B,
KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOIIUX BEILIECTBA C
KOJIMYECTBEHHON CTOPOHBI: pacyeThl MO HAXO0XKICHUIO
XUMHYECKON (OpMyJibl BEIIECTBA; pacueThl MacChl
(oObema, KOoJIMYecTBa BEIIECTBA) MPOAYKTA PEAKIUH,
€CJIM OJTHO U3 UCXOJIHBIX BEIIECTB JIaHO B BUJI€ pacTBOpa
C ONpPEAECICHHOW MacCOBOM JOJIEM pPacTBOPEHHOTO
BEI[ECTBA WM JAaHO B U30BITKE (MMEET MPUMECH);
pacueThl MacCcoOBOM WM OO0OBEMHOW JOJIM BBIXOJA
MpOJyKTa peakiuu;, pacueThl TemIoBoro sddexra
peakiuii, 00beMHBIX OTHOIIICHUH T'a30B;

- YMEThb BBISBIATH XapaKTepHbIE TMPHU3HAKK U
B3aMMOCBSI3b ~ M3YUYEHHBIX  TIOHSATHH, TPUMEHSTH
COOTBETCTBYIOIIUE MOHATHS MPU ONMKUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHWYECKUX W OPraHUYECKUX BEIIECTB U
WX TIPEBPAICHH; BBISBIIATh B3aUMOCBSI3h XUMHUYCCKUX
3HAHWH C TIOHATHSAMH W TIPEACTABJICHUSIMH JPYTHX
MpeaMeTOB s 0oJiee OCO3HAHHOTO TOHUMAHMS U




OOBSICHEHHSI CYIIHOCTH MaTepUAIbHOTO €IMHCTBA MHUPA;
WCIIOJB30BaTh CHCTEMHBIE XUMWYECKUE 3HAHUSA JUIA
OOBSICHEHHSI ¥ TMPOTHO3UPOBAHUS SIBIICHUHN, MMEIOIINUX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

-YyMETb UCIOJb30BaTh HAWMEHOBAHUsS XHWMHUYECKHUX
COECIMHEHUI MEKyHApOIHOTO COI03a TEOPETUYECKON U
IIPUKJIAAHON XUMHUH U TPUBHAJIBHBIC HA3BAHMSI BEILIECTB,
OTHOCAIIMXCS K M3YYEHHBIM KJIaCCaM OpPraHUYECKUX U

HCOPraHNYCCKUX COCI[PIHGHHﬁ; HUCIIOJIB30BATh
XUMHWYCCKYIO CHMBOJIMKY JII COCTAaBJICHHA (1)OpMYJI
HCOPraHNYCCKHUX BCIICCTB, MOJICKYJIAAPHBIX n

CTPYKTYPHBIX  (Pa3BEpHYTBHIX,  COKpAIEHHbIX U
CKEJIETHBIX)  (OpMyJl  OpPraHMYECKUX  BEIIECTB;
COCTaBJISAITh YPAaBHEHUS XUMHUUYECKUX pEaKIud U
pPacKpbIBaTh ux CYIIHOCTB: OKHUCJIUTEIBHO-
BOCCTaHOBUTEIBHBIX peakuuii MOCPEJICTBOM
COCTABJICHMSI DJIEKTPOHHOIO OajaHca ATUX pPEaKIUH;
peakuuii MOHHOTO OOMEHa IyTeM COCTaBJIEHUS HX
MOJIHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUIl; peaKIni
TUAPOJIN3a, peakiuii KoMIIeKkcooOpazoBanus (Ha
npuMepe THAPOKCOKOMITJIEKCOB ITMHKA W aFOMUHUS);
MOATBEPAKAATh XapaKTepHbIE XUMHUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOUIMMHU  IKCIIEPUMEHTAMU U
3alMCSIMUA YPABHEHUN XUMHUUYECKUX PEAKLINM;

- yMeTh KJacCcU(UIMPOBATH HEOPTraHWYECKHUE U
OpraHMYeCcKUE BEIIECTBA W XHUMHYECKUE PEAKIUH,
CaMOCTOSATENIbHO BBIOMPATh OCHOBAHUSA U KPUTEPUU TS
KJacCU(PUKAMKU U3YYaeMbIX XHMHYECKUX OOBEKTOB;
XapaKTepU30BaTb COCTAB M BAXHEHUIIHNE CBOWCTBA
BEILECTB, IPUHAJIEKAIIMX K ONPEIeICHHBIM KJIACCaM U




rpymnmnaM COEAUHEHU (TPOCThle BEHIECTBA, OKCHUJIBI,
THAPOKCUIIBI, COJIH; YTJIEBOJOPOIBI, MPOCTHIE A(HUPHI,
cupThl, (EHONBI, ANBACTHUILI, KETOHBI, KapOOHOBHIE
KHCIIOTBI, CIIOKHBIC d(PUPHI, KUPHI, YTICBOI, AMHUHBI,
aAMUHOKHUCIIOTHI, O€JIKH ); MPUMEHSTH 3HAHUS O COCTAaBE U
CBOMCTBAX BEIIECTB VIS SKCIIEPUMEHTAIbHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW NMPOTEKaHUs
XUMHYECKUX peakuui U MIPOTHO3UPOBAHUS
BO3MO>KHOCTEN UX OCYLIECTBIICHHUS;

- yMETh MOJATBEPXKIATh HAa KOHKPETHBIX MPUMEPAX
XapaKkTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH
OpPraHUYECKUX COCJAVMHEHUH OT KpPAaTHOCTH M THIIA
KoBajieHTHOU cBsi3u ("T " u ""), B3aMMHOTO BIIMSIHUSA
aTOMOB M TPYII aTOMOB B MOJIEKyJaX; a TaKXke OT
OCOOCHHOCTEW pean3aliil pPa3IuYHbIX MEXaHU3MOB
IIPOTEKAHMS PEAKLINA;

- yMETh XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30Y>KJIE€HHOM COCTOSIHUU) U
MOHOB XUMHUYECKMX »dJIeMEeHTOB 1 - 4 mnepuoaoB
ITepuomnueckont cucremsl J[.M. MenneneeBa um ux
BAJICHTHBIC BO3MOKHOCTH, UCTIONIB3Ys ToHsATHs "'s", "p",
"d-snekTpoHHBIe" OPOUTAIM, YHEPTETHUCCKUE YPOBHHU;
OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB
XUMUYECKUX  DJIEMEHTOB U  00pa3yemMblXx  UMU
COEIMHEHUH T10 MEPUOIAM U TPYINIaM;

OK 02. Ucnionb30BaTh

COBPEMEHHBIC
CpeACTBa TIOMCKA,
aHanusa "

B 0051acTULIEHHOCTH HAYYHOTO MTO3HAHUS:

- c(hOpMHPOBAHHOCTh MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSl HAYKM W OOUIECTBEHHOM MpaKTHKH,

- yYMETh IUIAHUPOBATh U BBIIOJIHATh XUMHUYECKUN
AKCIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB
MpY HAarpeBaHUM, MOJIYYCHHUE ATHICHA U U3YyUYEHUE €T0
CBOMCTB, KAUECTBEHHBIE pEAKIIMU Ha aJbJECTHU]IbI,
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UHTEpIIpeTaluu
uHbOpMaIuu U
UH(POPMAITMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHST  33]1a4
npodeccuoHaTbHON
JeSITeTbHOCTH

OCHOBAHHOTO Ha Janore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHWIO CBOETO0 MecTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEPUICHCTBOBAHUE S3BIKOBOW W YUTATEJIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXKIY
JIOJBMHU U TIO3HAHUS MUPA;

- OCO3HAHUE IICHHOCTH HAy4YHOM JESITEIbHOCTH,

TOTOBHOCTh OCYUIECTBJISTh MPOEKTHYIO u
UCCJIEIOBATENBCKYIO ACSITENbHOCTh WHWBHUAYATBHO
U B TpyIIIIE;

OBnazeHue YHUBEPCAITbHBIMU y4eOHBIMU

MO3HABATEJIbHBIMU JCHCTBUSMHU:

B) pabota ¢ uHpopmaIue:

- BIIAQJICTh HABBIKAMHU TOJyYCHHS HWH(POpPMAIUUA U3
WCTOYHUKOB  Pa3HBIX  THUIIOB, CaMOCTOSITEIHHO
OCYIIECTBJIATh TOWCK, aHaJIN3, CUCTEMAaTH3allhi0 W
WHTEPIPETAUI0 WH(POPMAIIUK Pa3IMIHBIX BUIOB U
dbopm npeacTaBiIeHuUS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX ()OpMATAX C YUETOM
Ha3HaueHUs WHOOpPMAIMU U IIEJIEBOM ayIaUTOPHH,
BBIOWpAsi ONTUMaJIbHYIO (OpPMY MpEICTaBICHUS U

BHU3YyaJIM3alllN;
- OLICHHUBATDH HOCTOBCPHOCTD, JCTUTUMHOCTD
I/IH(I)OpMaI_IHH, cC COOTBCTCTBUC IIpaBOBBIM U

MOPAJIBHO-3THYECKUM HOpMaM;
- HUCIOJIb30BaTh CpPEACTBA WH(MOPMAIIMOHHBIX U

KOMMYHHKAalIMOHHBIX TEXHOJIOTUH B PCUICHUHA
KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX n
OpraHU3alMOHHBIX 3agad C CO6HIOI[€HI/I€M

TpeOOBAaHUIM IPTrOHOMHUKH, TEXHUKH OE€30MaCHOCTH,

KpaxMall, YKCyCHYIO KHCIIOTY; IeHaTypalus O€IKOB MpU
HarpeBaHWM, IIBETHHIC PEAKIMU OEJIKOB; MPOBOIUTH
peaKkIuu UOHHOTO OOMEHa, OMPEACIISITh CPEYy BOIHBIX
pacTBOPOB, KA4eCTBEHHBIE peaknuu Ha Cyabdart-,
KapOOHAT- W XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHWUS;
pemiatb  AKCIEpPUMEHTAIbHBIE 3aJladyd MO0  TeMaM
"Meramel" u  "Hemertamnbl") B COOTBETCTBHHM C
MpaBuUaMu TEXHUKH 0€30MacHOCTH IpHU OOpalieHuu ¢
BEIIECTBAMH W  JIaOOpaTOpPHBIM  O0OpPYIAOBaHUEM;
MPEACTABIATH PE3YJIbTAThl XUMHUUECKOTO SKCIIEPUMEHTA
B (QopMe 3amucu ypaBHEHUl COOTBETCTBYIOIIMX
peakuuii 1 (HOpMyJIUPOBaTh BBHIBOJBI Ha OCHOBE 3ITHX
pEe3yIbTaTOB;

- YMETh AaHAIM3UPOBATH XUMUUECKYIO0 HWH(OpMAIUIO,
MOJIy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTB
MaccoBoil MHpopMaluu, cetb UHTEpHET U Ipyrue);

- BJIQJICTh OCHOBHBIMU METOJaMU HAy4YHOTO TMO3HAHUS
BEIICCTB M XUMHYECKHX SBIICHUN (HaOIIOJeHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHUE);

- YMETh TPOBOJUTH PACUETHI 10 XUMUYECKUM hOopMyIam
Y YPaBHEHUSIM XUMUYECKHUX PEAKIUI C UCTIOIb30BaHUEM
(bU3MYEeCKUX BEIMYUH, XapaKTEPU3YIOIIUX BEIIEeCTBA C
KOJINYECTBEHHOMN CTOPOHBI: Macchl, o0BneMa
(HOpMasbHBIE YCJIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUA IS
NPUHATHS ~ pPEUIEHUH B  KOHKPETHBIX  KM3HEHHBIX
CUTyallMsX, CBSA3aHHBIX C BEIIECTBAMU UM  HX
MIPUMEHCHUEM;

- YMETh CaMOCTOATEJIbHO IUIAHUPOBATh U TMPOBOAUTH
XUMHUYECKUN JKCIEPUMEHT (MOJyYeHUE M H3YyUYEHHUE
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TUTUEHBI,  PEeCypcocOepeXeHusi, MPaBOBBIX U
THYECKUX  HOPM,  HOPM  HH(POPMAIMOHHOM
0e30ITacCHOCTH;

- BIAJCTh HAaBBIKAMHU pACIO3HABAHMS W 3aLIUTHI
uHpopMaiuy, UHPOPMALMOHHON  OE30MaCHOCTH
JUYHOCTH;

CBOMCTB HEOPraHMYECKUX W OPraHUYECKUX BEIIECTB,
KaueCTBEHHbIC PEAKINHU YIJIIEBOAOPOAOB PA3TUUHBIX
KJIACCOB U  KHUCJIOPOJACOJECPKAIIUX  OPTraHUYECKUX
BEILIECTB, pPEUICHHWE HSKCIEPUMEHTAIbHBIX 33/lady MO
pacrio3HaBaHUID HEOPTraHMYECKUX U OPraHUYECKHUX
BEIIECTB) C COOJIOJIGHHMEM TIpaBWJI 0€30IacHOIo
oOpamieHusi C  BellecTBaMHM M Ja0OpPaTOPHBIM
o0opynoBaHueM, GopMyIHPOBATH LEIN UCCIEIOBaHUS,
MPENOCTaBIsATh B Pa3IUM4HOM (popme pe3ynbTaThl
DKCIEPUMEHTA, AHAIU3UPOBATh M OLEHUBATh HX
JIOCTOBEPHOCTB;

- yYMETh OCYIIECTBIISITh LIEJICHANPABICHHBIN TOUCK
XUMHUYECKOW MHGPOPMAIMU B Pa3IMYHBIX MCTOYHMKAX
(HaydyHass W ydeOHO-HayyHas JIUTeparypa, CpeacTBa
MaccoBoil uHpopmanuu, cetb VHTepHET U Apyrue),
KPUTHYECKHU aHAJIU3UPOBATH XUMHYECKYIO
uHopmaruio, nepepadarbiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBHHM C IMOCTABICHHON YUeOHOI 3a1aue;

- BJIAQAETh CHCTEMOW 3HAHUM O METOHAX HAYy4YHOIO
MO3HAHUSI SBJICHUN NOPUPOJBI, MCIHOJB3YEMBIX B
€CTECTBEHHBIX HAyKaX M YMEHUSMHU HPUMEHSITh 3THU
3HAHUSA TPU  SKCIECPUMEHTAIBHOM  HCCJIEAOBAaHUU
BEIIECTB M JUIsl OOBSACHEHHS] XUMHUYECKUX SIBIICHUI,
MMEIOIIMX  MECTO B  MNPUPOAE  MPAKTUYECKOU
JICATEIIbHOCTH Y€JIOBEKA U B MOBCETHEBHOM KU3HU;

OK 04. D¢ dexTuBHO
B3aUMOJIEMCTBOBATEL U

paboTaThb B
KOJUIEKTHBE u
KOMaHJIe

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAMHU Y4€OHO-HCCIIE0BATENbCKOM,
MPOEKTHOMN Y COLIMAIIBHOM JIESTEIIbHOCTH;

OByazicHNe YHUBEPCAILHBIMU KOMMYHUKATHBHBIMU

- yYMETh IUIAHUPOBATh M BBIOJIHATh XUMHUYECKUN
AKCTIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB
MpY HAarpeBaHUM, MOJYYCHHUE STUIICHA U U3YyUYEHHUE €O
CBOWMCTB, KAUECTBEHHBIC pEAKIMU Ha aJbJACTUIBI,
KpaxMaJl, YKCYCHYIO KHCJIOTY; IeHaTypalus OCJIKOB MpU

12



JNIEUCTBUSIMHA:

0) coBMeCTHas 1€ TeIbHOCTD.

- T[OHMMaTh W UCIOJb30BaTh MPEUMYIIECTBA
KOMAaHJIHOM ¥ MHJIMBUYyaJIbHOU padOTHI;

- TPUHUMATh 1EJIU COBMECTHOU JEATEIbHOCTH,
OpraHMU30BbIBATh U KOOPAUHUPOBATH ACHCTBHS MO €€
JOCTUKEHHUIO: COCTaBJATh  IJIAH  JCHCTBHIA,
pacrpenensarTb pojid C y4eTOM MHEHHMI YYaCTHHUKOB
00CYyX/1aTh pe3yiabTaThl COBMECTHOM pabOTHI;

- KOOPJMHUPOBAThH U BBIMOJIHATH pabOTy B YCIOBUSIX
peasbHOr0, BHUPTYAIbHOTO M KOMOWHHUPOBAHHOTO
B3aUMO/JICHCTBUS;

- OCYUIECTBJISATH  TMO3UTUBHOE  CTPATErHYECKOE
MOBEJICHUE B PAa3JIMYHBIX CHUTYyalUsX, IPOSIBISATH
TBOPYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM
OBnajieHHEe  YHHUBEPCAJIBHBIMU  PETYJATUBHBIMU
JNIEUCTBUSIMHA:

T) IPUHSITHE Ce0Sl ¥ IPYTHX JIFOICH:

- NIPUHUMATh MOTHBBI M apryMEHThl JPYTUX JHOJEH
MIPU aHAJIM3€ PE3yJIbTATOB ACSATEIbHOCTH;

- PU3HABATH CBOE MPABO U MPaBO APYIUX JIOJIEH Ha
OIITNOKHU;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MHUP C TO3UIIUU
JIPYroro 4eJoBeKa;

HarpeBaHWM, IIBETHBIC PEAKIUU OCIKOB; TPOBOIUTH
peaKkIuu UOHHOTO OOMEHa, OMPEACIISITh CPEy BOIHBIX
pacTBOPOB, KA4eCTBEHHBIE peakIuu Ha Cyabdart-,
KapOOHAT- W XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHWUS;
pemaTh AKCIEPUMEHTANIbHBIE 33Ja4yd 10 TeMaM
"Meramel" u  "Hemetamnbl") B COOTBETCTBHHM C
MpaBUaMu TEXHUKH 0€30MacHOCTH IpHU OOpalieHuu ¢
BEIIECTBAMH W  JIAOOpAaTOPHBIM  O0OpPYJAOBaHUEM;
MPEACTABIATh PE3YJIbTaThl XUMUYECKOTO IKCIIEPUMEHTA
B (QopMe 3amucu ypaBHEHUl COOTBETCTBYIOIIMX
peakuuii 1 HOpMyJIUpPOBaTh BBHIBOJBI HAa OCHOBE 3ITHX
pE3YJIbTATOB;

-yMETh CaMOCTOSITEIbHO IUIAHUPOBATh U MPOBOAUTH
XUMUYECKUN HKCIEPUMEHT (MOJyYeHUE M H3yUYEHUE
CBOMCTB HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB,
KaueCTBEHHbIC PEAKIMU YTJIEBOJOPOJOB Pa3IUUHBIX
KJIACCOB M KHUCIOPOACOJEPKAIIUX  OPraHUYECKHX
BEILIECTB, pEIIEHHWE HJKCIEPUMEHTAIbHBIX 3a/lady Mo
paclio3HaBaHUID HEOPTraHUYECKUX M OPraHUYECKHX
BEIIECTB) C COOJIIOJICHUEM TMpaBW OE30MacHOTO
oOpamieHusi ¢  BemecTBaMH U JabOpaTOPHBIM
o0opynoBaHueM, GOpMyIHPOBATH IETU UCCICTOBAHUS,
MPENOCTaBIATh B Pa3IM4HON (opme pe3ynbTaThl
DKCIIEPUMEHTA, aHAJIM3UpPOBaTh U  OIEHUBATH HX
JIOCTOBEPHOCTB;

OK 07.
ConelicTBOBAaTH
COXPaHECHUIO
OKPYKarUIEU CpeJibl,
pecypcocOepeskeHHIO,

B 0051acTUIKOIOrUYECKOT0 BOCIIUTAHUS:

- c(OpPMUPOBAHHOCTh JIKOJOTHMYECKON KYJIbTYPHI,
IMOHUMAHUE BJIMUSAHUSA COLMAIBbHO-DKOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE NMPUPOJHOM U COLMATIBHOMN
Cpellbl,  OCO3HaHHWE  TJIOOAJIBHOIO  XapakTepa

- chopMHpOBaTh TMPEACTABICHUS: O XUMHUYECKOH
COCTABJISIFOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
pOJIM XUMHUU B T[IO3HAHMM SIBJICHUH MOpUPOIBI, B
(GOpMHUPOBAHUU MBILUIEHUS U KYJIbTYPhl JIMYHOCTH, €€
(GYHKIMOHAJIBHOM T'PaMOTHOCTH, HEOOXOJMMOMW st
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IPUMEHATDH 3HAHUS 00
U3MEHCHHU KIIUMATa,

HKOJIOTUYECKUX MPOOIIeM;
- IUIAHUPOBAHUE W OCYIIECTBICHUE JCHUCTBUU B

pemiCcHus  MPAKTHYCCKUX 3aJja4d U  OKOJOIMYCCKHU
00OCHOBAHHOI'O OTHOIIEHHUSA K CBOCMY 3A0pPOBBIO H

IIPUHLIATIBI OKpY’KAIOIIEd Cpelle Ha OCHOBE 3HAHUA LEJEH | IPUPOAHOU CPEE;
OEepeKIIUBOTO YCTOWYHUBOTO PAa3BUTHUS YEIIOBEUYECTBA; - yMeTh  cOOdIOJaTh  MpaBujia  AKOJOTHMYECKHU
MIPOU3BO/ICTBA, aKTUBHOC HETPHUSTHE JCHCTBUH, MPUHOCIIIMX BPEIH | IEIECO00Pa3HOTO TOBEACHHWS B OBITY W TPYAOBOU
b exTuBHO OKpY’KaroLIEeH Cpeae; JIEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOETO 310POBbS U
JECTBOBATh B |- yMEHHE TMPOrHO3UPOBATH  HEOJATONPHUATHBIC | OKpYXKAIOWEH  MPUPOJHOM  Cpelbl;  YYUTHIBATH
Ype3BbIYANHBIX DKOJIOTHYECKUE TMOCIEACTBUS MPEAIPUHUMAEMBIX | OIACHOCTh  BO3JCWCTBUS HA JKUBBIE OPraHU3MBI
CUTYyalHUsIX JNEUCTBUM, TPEAOTBPAILATH UX; OTPENICIICHHBIX BEILIECTB, MOHUMAsi CMBICI MOKa3aTems
- pacUIMpEHUE OMbITA AESITEIbHOCTU 3KOJOTMYECKOM | MPEAETbHOM JOMYCTUMON KOHIIEHTPALIUH;
HaIpaBJICHHOCTH; - YMETh NPOTHO3UPOBATh, AaHAJIU3UPOBATH U OIICHUBATh
- OBJIAJICHUE HABBIKAMHU YUEOHO-MCCIEOBATEIbCKOM, | C TIO3UIUN IKOJIOTUUECKONU 0€30MacHOCTU MOCIEACTBUS
MMPOEKTHOM M COLIMATBHOM JIESITEIbHOCTH; OBITOBOI M TPOU3BOJICTBEHHOM JIEATEIIbBHOCTH YEJIOBEKA,
CBSI3aHHOW C TepepabOTKOM BEIECTB; HCMOJIb30BAThH
MOJYYEHHbIC 3HAHUS I TPUHSATHS TPAMOTHBIX
pelieHuii mpooyieM B CUTYalUsIX, CBSI3aHHBIX C XUMUEH;
- YMETh OCO3HABATh OMACHOCTh BO3/ICVCTBUS HA >KUBbIC
OpraHU3MBbl OMPENICICHHBIX BEIECTB, TOHUMAs CMBICI
MOKa3aTes MpelesIbHON JOIyCTUMOW KOHLIEHTPALUH, U
MOSICHATh Ha TMpPUMEPAaX CHOCOObl YMEHBIICHUS U
NpPENOTBPAIlEHUsT WX BPEIHOIO BO3JACHCTBUS Ha
OpraHu3M YEJIOBEKA.
IIK12-14 — MNPUMEHEHHUE OCHOBHBIX 3aKOHOB XUMHH ISt — OCHOBHBI€ MTOHATHS U 3aKOHBI XUMHH;
[IK2.2-2.8 pelieHus 3amad B 00jacTH  MpodecCHOHATBHON — TEOPETHYECKUE OCHOBBI OpraHHYECKOM,
I[IK 3.2 - 3.7 JIeSITEIbHOCTH; (bU3nYECKO, KOJJIOMTHON XUMUH;
[IK 4.2 -4.6 — HCMOJIb30BaHUE CBOMCTB OpraHUYECKUX — MOHATHE XUMUYECKOW KUHETUKHU U KaTaln3a;
gi 2% -5.6 BEIIIECTB, JIUCIIEPCHBIX M KOJUIOMJHBIX CUCTEM JJIf — KJIacCU(UKAIMIO  XUMUYECKHX  peakiui U

OIITUMH3AlWHU TCXHOJOIMYCCKOI'O ITPpOoIecca,
— OIMKMCAHHUC YPAaBHCHUAMU XHUMHNYCCKHUX peaKI_[I/Iﬁ
IMpouecchl, JCKaAImMME B OCHOBC IIPOU3BOACTBA

3aKOHOMEPHOCTH WX MPOTECKAHHSI,
—o0paTuMble W HEOOpaTUMBbIE
pEeaKkiuy, XHUMHYECKOe  paBHOBECHE,

XUMHNYCCKUEC
CMCIICHHUC
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MPOJOBOJIBCTBEHHBIX MTPOYKTOB;

— NpPOBEACHUE  pACUYeTOB IO  XHUMHYECKUM
dopMyniaM U ypaBHEHHUSIM PEaKIINU;

— HCIIONIb30BaHKUE  JIADOPATOPHOM TOCYIBl |
000pyI0BaHUS;

— BBIOOp METO/Ia M X0J1a XUMUYECKOTO aHaJN3a,

— 110100p PEAaKTUBOB M AIMAPaTYyPBhI;

— NPOBEJICHHE KayeCTBEHHBIX peakluii Ha
HEOPraHWYECKUE BEUIECTBA M MOHBI, OT/EIIbHBIC
KJIaCChl OPIraHMYECKUX COEAUHEHU;

— BBIMIOJTHEHWE  KOJMYECTBEHHBIX  PacyeToB
COCTaBa BEIIECTBA 10 pe3yIbTaTaM U3MEpPEHUN;

— co0roieHre TpaBWJI TEXHUKH 0€30MacHOCTH
pu paboTe B XUMHUYECKOW JabopaTopun

XUMHUYECKOTO PAaBHOBECHS IMOJ JEWCTBUEM Pa3IMYHBIX
(bakTopoB;

— OKHCJIUTENBHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUH,
peakuu HOHHOTO OOMEHA;

— I'MJIPOJIM3 COJIEH, JTUCCOLUALMIO DJIEKTPOJINTOB B
BOJHBIX pacTBOpax, IMOHATUE O CHJIBHBIX U CJIa0BIX
AIIEKTPOJIUTAX;

— TemIoBo  3PPEKT XUMHUYECKHX  pEeaKluH,
TEPMOXUMHUYECKUE YPABHEHUS;

— XapaKTEPUCTUKHU Pa3InYHBIX KJIaCCOB
OpPraHUYECKUX BEILECTB, BXOISIINX B COCTaB CBHIPbI U
TOTOBOM IHUILEBOU MMPOAYKIIUY;

— CBOMCTBa pacTBOPOB M KOJUIOWJHBIX CHCTEM
BBICOKOMOJIEKYJISIPHBIX COETMHEHMI;

— JUCHEPCHBIE U KOJUIOMIHBIE CUCTEMBI MUIIEBBIX
POYKTOB;

—PpOJb W XapaKTEPUCTUKH  IOBEPXHOCTHBIX
SIBJICHUM B PUPOJIHBIX U TEXHOJOTHYECKHUX MTPOLIECCAX;

— OCHOBHBbIE METO/IbI KJIACCUYECKOTO
KOJIMYECTBEHHOTO Y (PU3UKO-XUMHUYECKOTO aHAJIN3a;

— Ha3HauY€HWEe W  [paBUjia  HCIOJIb30BAHUS
71a00paTOPHOTO 0OOPYAOBAHUS U anlapaTyphl;

— METO/ABl W TEXHUKY BBIIIOJHEHHUS XHMHUYECKHUX
aHAJIU30B;

— npueMbl 0e30MacHoM paboThl B  XMMHYECKOU
nabopaTopuu
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2. CTpyKTypa M coaepxkaHue NPporpaMmMbl 0011e00pa3oBaTeIbHOI

AUCIHUILIHHDBI
2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHO# padoThl

Tematnueckuii rian

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 189
CamocrosiTejibHasi padoTa 63
B T.4.

OcHOBHOe coiep:KkaHue 126
BT. 4..

TEeopeTu4ecKoe o0yueHune 44
MPAKTUYECKUE 3AHATUSA 41
71a00paTOPHBIE 3aHATHS 41
IIpodeccuonanbHO-OPUEHTUPOBAHHOE CO/lep:KaHMe (coep:KaHne 18
MPUKJIAJTHOT0 MOYJIfA)

BT. 4..

TeopeTudecKoe o0ydeHne 2
MPaKTUYECKHUE 3aHATUS 10
n1abopaTopHbIE 3aHATH 4
Koncyabranumn 10
IIpome:xxyTouHasi arTecTanusi(3K3aMeH) 8
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TemaTuveckoe INIAHUPOBAHHUE 110 YacaM

HaumenoBanue | Coaepxxanue yueOHOro MmarepuaJjia (0CHOBHOe U Po¢eCcCHOHAIbHO-OPHEHTHPOBAHHOE), JIA00PATOPHBIE U O0bem | DopMupyembie
pa3aesioB U TeM NPaKTH4YeCKUe 3aHATHUS, IPUKJIATHON MOY/Ib 4acoB KOMIIeTEeHIIUH
1 2 3 4

OcHoBHoOeE conepxxaHue 126
Pasjnen 1. OcHOBBI CTPOEHHS BellleCcTBa 8
Tema 1.1. OcHOBHOe coiep:KkaHue 6 OK 01
CrpoeHue aToMOB Teoperuueckoe o0yueHue 4
XUMHYCCKAX CoBpemeHHast MOJIeIb CTPOEHHUSI aToMa. DIEKTpOHHas KoH(urypauus aroma. Knaccudukanus XUMHUYECKUX
SJICMCHTOB 1 9JIEMEHTOB (S-, P-, d-3;1eMeHTHI). BaneHTHBIE 21€KTPOHBI. BaneHTHOCTh. DIEKTPOHHAS IPUPOIa XUMUYECKOM
pupoaa CBS3H. OJEKTPOOTpHUIATeNbHOCTh. KoOBalleHTHasi CBS3b, €€ Pa3HOBUAHOCTH U MEXaHH3Mbl 00pa30BaHUA A
XMMHYECKOH CBS3U (oOMeHHBIT M JIOHOPHO-aKUENTOpHBIN). HMoHHas cBs3b. Mertamnueckas CBs3b. BojopoaHas CBs3b.

MexMOJIeKyISIPHBIE B3aUMOJEHCTBUS.

W30TOI11BI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHAE aTOMa, THOPUIU3aINsl aTOMHBIX OpOUTAJICH.

IIpakTHYeckune 3aHATHA 2

Pemienne mnpakTHUeCKMX 3aJaHWl HA COCTaBJIEHHE OHJIEKTPOHHO-TpapuuecKkux ¢GopMmyn d3JeMeHToB 14

MIEPUOJOB.

Pemenune 3agannii Ha KCIOJIB30BAaHUE XMMHMUYECKOM CUMBOJIMKM M HA3BaHUM COEIMHEHUW [0 HOMEHKIIATYpeE )

MEKIYHapOAHOTO COK3a TEOPETUUECKON M NMPUKIATHON XMMHUHU U TPUBUAIBHBIX HA3BaHUM JJISI COCTaBJIICHHUS

XUMHYECKUX (OpPMYIN JIBYXaTOMHBIX COEAMHEHUU (OKCHUIOB, CYNb(GUIOB, TUIPHIOB MU T.M.) U APYTUX

HEOPraHWYECKUX COCTMHEHUN OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHoOe cogepkaHue 2 OK 01
[Teproanyeckuit Teoperuueckoe oGyuenue OK 02
3aKOH 1 Tabnuia IpakTHYecKne 3aHATHS 2
H.N.Menneneena Ilepuoauueckas cucreMa xumudeckux 3yemMeHToB .M. Menneneesa. @usznueckuii cmbica [lepuoauyueckoro

3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHX IJIEMEHTOB, 00pa3yeMbIX UMHU

MPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C IOJIOKEHHEM XMMHUYECKOro ajeMeHTa B llepmoamyeckoi

cucreme. MupoBo33peHueckoe U HayuyHoe 3HaueHue Ilepumogmueckoro 3akoHa .M. Menneneesa. [Iporuossl 2

.. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHUX DJIEMEHTOB.
Pemenne mpakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aIaHUH HA XapaKTePU3AINI0 XUMUYECKUX DJIIEMEHTOB
«Metaymmnyeckue / HEMETaUTMYECKHUE CBOMCTBA, SJIEKTPOOTPUIIATEILHOCTh M CPOACTBO K DJIEKTPOHY
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XUMHUYECKHX DJIEMEHTOB B COOTBETCTBHE C MX JJICKTPOHHBIM CTPOCHHUEM W TIOJIOKEHUEM B TIEPHOIUUYCCKOM
cucTeMe XxuMuieckux sneMmenToB J[.M. MenzaeneeBay.

Pa3znen 2. Xumuueckue peakuumn

12

Tema 2.1.Tumnsl
XUMHUYECKHX
peaxkuuii

OcHoBHOe cogepkaHue

TeopeTnyeckoe o0yueHue

Knaccudukanuss © TUIIBI XMMHUYECKUX PEAKIMH C y4acTHEM HEOPraHMYecKuX BemecTB. KoindyecTBEHHBIE
OTHOIICHUS B XUMHH. OCHOBHBIC KOJUYECTBEHHBIC 3aKOHBI B XUMHH U PAaCUEThl TI0 YPABHEHUSM XHMHYECKUX
peakuuii. Mosib Kak eAMHHITA KOJIMYECTBA BellecTBa. MoJisipHas Macca. 3aKOHBI COXPaHEHHUST MacChl U DHEPTHUH.
3akoH ABoranpo. MomnspHslid 00beM razoB. OTHOCHTEIbHAS IIJIOTHOCTD T'a30B.

Peakiiuu koMIuiekcooOpa3oBaHusi ¢ y4acTHUEM HEOPraHUYECKHX BEIIECTB (HAa MPUMEPE TUIPOKCOKOMILIEKCOB
[IMHKA ¥ aJTIOMUHUS).

I[IpakTHYeckne 3aHATHSA, B T.4. PO ecCHOHATbHO-OPUEHTHPOBAHHOE CO/lepkaHue (copepKaHne
NMPHUKJIATHOT0 MOIYJIA)

CocraBneHue ypaBHEHHUH peakLMi COEAMHEHUS, Pas3jIoKEHUs, 3aMelieHHs, oOMeHa. YpaBHEHMs peaxiui
rOpEeHUs,, HOHHOTO 0OMEHA, OKUCIJIEHU-BOCCTAHOBJICHHUSI.

Pacuet konmuecTBEHHBIX XapaKTEPUCTUK UCXOJHBIX BELIECTB U IIPOJYKTOB peakluu. Pacuer KoJn4ecTBEHHbIX
XapaKTepUCTHK MPOAYKTA PEaKIMU COETUHEHHS, €CIM OJHO U3 BELIECTB J1aHO B M3OBITKE W/WUIM COAEPIKUT
npumecu. Pacyer MaccoBoil uim 00bEMHON JTOJIM BBIXO/A MPOJYKTA PEAKIIMH COEAMHEHUS OT TEOPETHUECKU
BO3MOXKHOT0. PacueT 00beMHBIX OTHOLIEHUH ra3oB. Pacuer macchl (00b€M, KOJTUYECTBO BEILLIECTBA) MPOTYKTa
peaKkLuy, eCIM OJHO U3 BEILECTB JIaHO B BUJE PACTBOPA C ONPEIECICHHON MacCOBOMW J10JIEW PacTBOPEHHOTO
BELIECTBA.

BbInosTHEHNE THUIIOBBIX PAacyeTOB IO TEMATHUKE HKCIEPUMEHTa (BBIXOJ NMPOAYKTA pEaKlUH, Macca HaBECKH,
00BEM PACTBOPUTEIS).

ypaBHeHI/ISI OKHCJICHHUA-BOCCTAHOBJICHU . CreneHp OKHCJICHUS. OKHCIUTEIb u BOCCTaHOBUTCIIb.
OKuCINTEIIFHO-BOCCTAHOBUTEIIHHEIC p€akuuu B mpupoae, IMPOU3BOACTBCHHBIX mponeccax u
KU3BHCACATCIbHOCTH OPraHU3MOB. OKHMCIUTEITFHO-BOCCTAHOBUTEILHEIN nmoTeHuual CpEabl. CocraBnenue u
YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCTOAOM JJICKTPOHHOTO Oananca. TumuyHbIE
HCOPTaHNYCCKUC OKHUCIUTCIIN U BOCCTAHOBUTCIIN. 3J'IeKTp0J'IH3 pPacTBOPOB U pacCIlyIaBOB coJeit.

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKAS
JHUCCOIHAINS 1
HOHHEII 00MeH

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

TeopI/IH 3J'ICKTpOJII/ITI/I"IeCKOI7I JAUucconuanuu. PeaKI_II/II/I noHHOro oOMeHa. CocTaBjcHHE pCaKL[I/Iﬁ HOHHOTI'O
oOMeHa IMyTCM COCTABJICHUA UX IMOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHI/Ifl.

OK 01
I[IK 2.3
IIK 3.5
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[uaponu3 coseii. 3HadeHUE THAPOIM3a B OMOIOTHYECKUX OOMEHHBIX Tporeccax. [Ipumenenne ruaposiansa B
MPOMBIIIIIEHHOCTH.

.JIaﬁopaTopHLIe 3aHATHUA, B T.Y. npoq)eccnonanbno-opneHTnpOBannoe coacpkaHnue (couepma}me

NMPHUKJIATHOT0 MOIYJIA) 2
JlaboparopHas paboTta «OCHOBBI JJaOOPATOPHOM MPAKTUKUY.
JlaboparopHas mocyna M XuMudeckue peakTuBbl. OcHOBHbIE NabopartopHble omepanuu. JlabopaTopHoe
obopynoBanue. TexHrnka 6€301aCHOCTH U ITpaBujia padboThI (TTOBeACHUS ) B J1abopaTtopuu. JlabopaTopHas pabota 5
«Peakuuu ruipoauzar.
HccnenoBanue cpesl pacTBOPOB CoJiei, 00pa30BaHHBIX CHIIBHBIMU M CIIA0BIMU MTPOTOIMTAMH, U UX PEAKLUH C
pacTBOpamu 1eJ104YHu U KapOoHarta HaTpus. CocTaBlieHUE peaklMii THAPOIU3a CoJeH.
KonTpoibHasn
CrpoeHnue BeecTBa 1 XUMUYECKHUE PEAKLIUH. 2
padora 1
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BellleCTB 26
TeMma 3.1. OcHOBHOe coiep:KaHue 8 OK 01
Knaccudukanus, Teopernyeckoe obyueHne 2 OK 02
HOMCHKJIATypa [Tpeamer Heopranmyeckoi XuMuH. B3anMocBs3p Heopraunyeckunx BemecTs. Kinaccudukanus
CTPOCHHC HeopraHuueckux BemiecTB. [IpocThie u ciaoxHbIe BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHIBI,
HEOPraHn4IeCKUX TUAPOKCUABI, KUCIIOTHI, CoM). HoMeHKIaTypa n Ha3BaHME HEOPTaHUYECKUX BELIECTB UCXOIS U3 UX
BCLICCTB XUMHUYECKON (POPMYIIbI MM COCTABICHNE XUMUUECKOH (hOpMYIIBl HCXO0/1 U3 Ha3BaHMsI BEIIECTBA 110
MEXyHapOJIHON WJIN TPUBHAIIBLHOW HOMEHKIIATYPE. 5
MesxmonekyisapHsle B3auMmozecTeus. KpucramnoruapaTel. ArperatHble COCTOSHHS BELIECTBA.
Kpucrannnueckue u amopgHsbie BemecTBa. TUIbI KPUCTANINYECKUX PEIIETOK (aTOMHasl, MOJIEKYJISIpHAs,
MOHHAsl, METAJJINYecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIa KPUCTAIIMUECKON PEIIETKH.
[TprunHB MHOTOOOpa3Usl BEIIECTB.
CoBpeMeHHbIE MPEJCTABICHUS O CTPOCHUH TBEPJIBIX, )KUJIKUX U ra3000pa3HbIX BemecTB. JKuaKue KpucTauibl.
IIpakTHyecKkue 3aHATHS 6
Pemienue 3agayd Ha pacueT MaccoBOM 107U (Macchl) XMMHUECKOTO 3JIEMEHTA (COeAMHEHUS ) B MOJIEKYJIe (CMECH).
Pemenne mpakTHYecKMX 3alaHUM MO KiaccHu(MKalKMM, HOMEHKJIAType W XUMHUYECKUM (opMmyiam
HEOPraHMYECKUX BEILIECTB pa3IMYHBIX KJIACCOB (HA3bIBaTh U COCTABIATH (POPMYJIBI XMMUYECKHX BEILECTB, 6

OTIpeNIeNATh NPUHAJIEKHOCTh K KJIacCy).
Hctounuku xumuueckoil uHpopmanuu (HayyHas M ydyeOHO-HAy4Hasl JIUTepaTypa, CpeACTBa MacCOBOM
uHpopmarnuu, cerb HMHTepHer um apyrue). Ilonck wHOpmanmuu 1O Ha3BaHUAM, HIACHTU(PHUKATOPAM,
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CTPYKTYPHBIM (hOopMyJIam.

OOpaboTka [aHHBIX, aHAJIM3 W OIEHKa MX JOCTOBEPHOCTH (BBIYHMCICHHE CPEAHEr0 3HAYCHUS
HKCIIEPUMEHTAIBHBIX JaHHBIX, TOTPELUTHOCTH).

[IpencraBieHue pe3ynbTaTOB SKCIEPUMEHTa B pPa3nu4HOi (opme (Tabmuna, rpaduk, OTYET, OKIA,

IIpe3eHTaLMs).
Tema 3.2. dusuko- OcHoOBHOe co/iep:KaHue 12 OK 01
XUMHUYECKHE Teopernueckoe o0yueHue 6 OK 02
CBO¥ICTBA Mertamibl. Obume pruznyeckne 1 XUMHUECKUE CBOIcTBa MeTaioB. CriocoOb! monydeHus. 3Ha4YeHUE METaJIOB
HEOPraHN4CCKUX U HEMETAUIOB B IPUPOJE M JKU3HEACIATCIBHOCTU YEJIOBEKA M OpraHu3MoB. Koppo3us MeramioB: BHIbI 2
BCIICCTB KOPPO3HH, CIIOCOOBI 3aIIUTH METAJIOB OT KOPPO3UH.

Hemeramnsl. OOmue ¢pusnyeckue 1 XMMUUYECKUE CBOMCTBAa HEMeTaJJIOB. TunnyHble cBoiicTBa MetamioB [Y—

YII rpynn. Knaccudukaius 1 HOMEHKIATypa COeJMHEHUH HeMeTaJIoB. KpyroBopoThl GMOT€HHBIX 3JIEMEHTOB 2

B IIPUpPOJIE.

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KHCIIOT, COJIEH

U J1p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEIMHEHUH, BHICIINX 2

OKCH/JIOB U THUJIPOKCH/IOB.

IIpakTH4eckne 3aHATHA 4

CocraBieHne ypaBHEHUI XUMUUYECKHUX PEAKLUI C YH4aCTHEM MPOCTBIX U CIOKHBIX HEOPraHUYECKUX BEILECTB!

OKCHMJIOB METAJIJIOB, HEMETAIJIOB W aM(OTEpHBIX 3JEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAHUH H

aM(OTEPHBIX THAPOKCHJIOB, HEOPTaHMUECKUX COJIEH, XapaKTepU3yIOIUX X CBOMCTBA. 4

Penienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUI Ha CBOMCTBA U IOJyYEHUE HEOPTaHUYECKUX

BEIIECTB.

JlabopaTopHble 3aHATHUS 2

JlaGopatopHas paboTta «CBOICTBa METAJNIOB U HEMETAJLJIOBY.

HccnenoBanne pU3MUECKUX U XUMHUUECKUX CBOMCTB METANIOB M HEMETAIJIOB. PelieHne 3KkcrepruMeHTalIbHbIX 5

3a/1a4 10 CBOMCTBAM XMMMUYECKHM CBOMCTBAM METAJJIOB U HEMETAIJIOB, [0 PACIO3HABaHUIO M IOJIyYEHHIO

COEIMHEHUI METAJUIOB U HEMETAJIOB.
Tema 3.3. OcHOBHOe coep:KkaHue 4 OK 01
IIpon3BoCcTBO Teopernyeckoe odyueHue 2 OK 02
HEOPraHUICCKUX OOue npeAcTaBiICHUsS O TPOMBIIUIEHHBIX CHOCO0aX TMOJy4YEeHUS XMMHUYECKHX BEUIeCTB (Ha IpHUMepe 1K 1.3
BEIECTB. 3HAYCHHE H |[poM3BOICTBA AMMHAKA, CEPHOM KHCIIOTHI). 2

npUMEHEeHHE B OBITY U

UYepHas u uBerHas Mmetauryprus. [IpakTudeckoe NpUMEHEHHUE AJIEKTPOSM3a Ml IMOJYYEHUS IIETOYHbIX,
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Ha IIpOU3BOJCTBEC

MIEJIOYHO3EMENTbHBIX METAIIOB U amfOMUHUS. CTEKIIO ¥ CHIIMKATHAS TIPOMBIIIIICHHOCTb.
[IpobGnema 0TX0A0B ¥ MOOOYHBIX MPOAYKTOB.

IIpakTuyeckue 3aHATHS 2

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPraHUYECKOM XMMHUHU B PA3BUTUHU MEIHUIIMHBI,

CO3JJaHUM HOBBIX MAaTepUajoB (B CTPOUTEIBCTBE U JIp. OTPACISAX MPOMBIIIJICHHOCTH), HOBBIX HCTOYHUKOB 5

SHEpruM (aJbTEPHATUBHBIC MCTOYHHKU JHEPTUHU) B PEUICHUHM MPOOJIEM JKOJOTHYECKOH, YHEPreTUYCCKOU H

MUIIEBOH OE30MaCHOCTH.
KonTpoabnas .

CBoiicTBa HEOPraHMYECKUX BEIIECTB. 2
padora 2
Paznean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 26
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus, Teopernyeckoe odyueHune 2 K 4.4
CTpOCHUE 1 IIpenmer opranuyecko XuMuu. B3auMOCBs3b HEOPraHUYECKUX U OPTaHUYECKUX BELLIECTB. 1IK' 4.5
HOMCHKJIaTypa XHUMHUYECKOE CTPOCHHUE KaK MOPSAJO0K COCIMHEHUS] aTOMOB B MOJIEKYJIE COIVIACHO MX BaJE€HTHOCTH. OCHOBHBIE
OpraHn4eCKUX MOJIOKEHUSI TEOPUU XUMUYECKOI'O CTPOEHUSI OpraHndeckux coeinHeHnii A.M. bytinepoBa. YriiepoaHblii CKelIeT
BCIICCTB OpPraHMYECKON MOJIEKYJbl. MONEKYIspHbIE U CTPYKTYpHBIE (pa3BepHYTHIC, COKpPAILECHHBIC) XUMHYECKHE 5

dbopMysbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHUMHUYECKOTO CTPOCHHUS MOJeKyid. M3oMmepus u u30MephI

(cTpykTypHasi, reoMeTpuueckas (uc-TpaHc-uzomepusi). KpartHocTb XUMHUUECKOH CBSI3H.

[TonsstTue o @yHkuMoOHanbHOM rpynne. IlpuHnuNbel KiIaccuPUKAMM  OPraHUYECKUX  COETUHEHUI.

MexnyHapoaHass HOMEHKIIATYpa Y MPUHIMIIBI HOMEHKJIATYPbl OPraHUYE€CKUX COCAUHEHMUIA.

IIpakTH4eckue 3aHATHSA 2

Homenknatypa oOpraHu4ecKuX COEIUHEHUH OTHIEIbHBIX KIIACCOB (HACHIIICHHbIE, HEHACHIIICHHBIE W

apoOMaTHYECKHE YTIEBOJOPOMAbI, CIUPTHI, (PEHONBI, albIAeTU/bl, KETOHBI, KapOOHOBBIE KHUCIOTHI U Jp.)

CocraBieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB OTAETBHBIX KIIACCOB, 2

UCTIONIB3YS UX HAa3BAaHUS 10 CUCTEMATHYeCKOH HOMEHKIIaType. PacdeTsl mpocteiiiieii opMyIibl OpraHndecKoi

MOJIEKYJIbI, HCXOS U3 AJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. CpoiictBa | OCHOBHOe coep:KaHUe 12 OK 01
OpraHM9eCKuX Teoperuyeckoe o0yueHue 8 OK 02
COEIMHEHU I

OU3NKO-XMMUYECKHE  CBOMCTBA  OpPraHMYECKMX  COEAMHEHUH  OTAENbHBIX  KJIAcCOB  (OCOOEHHOCTH
KJIacCU(UKALMU ¥ HOMEHKJIATyphl BHYTPU KJlacca; TOMOJIOTWUYECKUH psii U oOuias ¢Gopmyia; U30MEpUs;
¢buznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEeHHS):
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— IpeiebHbIe YTIeBOI0POAbl. ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIlj1a B TPOMBIIIJIEHHOCTH
u ObITy. CBOMCTBA MIPUPOJHBIX YIIIEBOJOPOIOB, HAXOKCHUE B MPUPOJE U IPUMEHEHUE AJIKaHOB;

— HeTpeeNibHbIE U apoMaTHYeCcKue yriieBoopoasl. [lonumepusanus 3TuiieHa Kak OCHOBHOE HAIIPAaBJICHUE €ro
UCIIOJIb30BaHus. ['opeHue aneruiaeHa Kak UCTOYHHUK BBICOKOTEMIIEPATYpPHOIO TUIAMEHH JUIsl CBAPKU U PE3KHU
METaJIOB;

— KHCJIOPOICOIEPIKAIINE COSTUHEHUS (CITUPTHI U IPOCTHIC A3(UPHI, (DEHOIBI, AJTbJETHIBl K KETOHBI, KApOOHOBBIC
KHCJIOTHI M UX TIPOU3BOJIHBIC). [IpakTHUecKOe MPUMEHEHHE STUIICHTJIMKOIIA, TIuieprHa, ¢heHona. [Ipumenenue
dbopmaibieruaa, aleTaabAeru1a, YKCyCHOU KUCI0Thl. Mblja KaK COJIM BRICIIUX KapOOHOBBIX KUCIOT. Mororue
CBOMCTBA MbBIJIA;

— a30TcoJepKaIIie COSTUHECHNS (AMUHBI 1 AMUHOKHCIIOTBI, OCJIKH).

Knaccudukanus 1 0cOOCHHOCTH OpraHMYeCKHuX peakinii. Peakimonubie 1eHTphl. Pajukaiel. [lepBoHavanbHbIe
MOHATHS O TUIIAX U MEXaHU3MAaX OPraHUYECKUX PEAKIUM.

IIpakTHyeckue 3aHATHS

Pemrenne nenoyek npeBpamieHil Ha TeHETUYECKYIO CBSI3b MEK/y KJIaCCaMU OPraHWYECKUX COCIMHEHUH C
COCTABJICHUEM HA3BaHUM OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHON MIIM MEXITYHAPOIHON
CHUCTEMATUUYECKON HOMEHKIAType. Pelmenne pacueTHbIX 3aa4 10 YPAaBHEHUAM PEAKLUi C y4acTHEM
OpraHUYECKHUX BELIECTB.

JlabopaTopHble 3aHATHUS

ﬂa6opaTopHa;1 pa60Ta «HonyquI/Ie OTWJICHA U U3YYCHHUEC €TI0 CBOICTBY».

HonyquHe OTHUJICHA M3 3TaHOJIa B Ha60paTOpI/II/I U HU3Y4YCHHUC CTO (1)I/I3I/IIICCKI/IX U XHMHYECKHUX CBOMCTB.
CocraBieHue peaKHI/Iﬁ MNPHUCOCAUHCHNA W OKHMCIICHHA Ha IMPHUMEPC STUJICHA. Pemenne PACUCTHBIX 3aaa4 C
HCIIOJIB30BAHUEM IIJNIOTHOCTH I'a30B 11O BOJOPOAY U BO3AYXY.

Tema 4.3.
Opranunueckue
BEIIECTBA B
KU3HEJEATEIBHOCTH
4eJI0BEKA.
[Ipou3BoacTBO M
pUMEHEHNE
OpraHUYECKUX
BEIIIECTB B
IPOMBIIITIEHHOCTH

OcHoBHOE COAEPKaAHUEC

10

Teoperuyeckoe o0yueHue, B T.4. NpodecCHOHAIBHO-OPHEHTHPOBAHHOE COepKaHue (coepKaHue
NPHUKJIATHOT0 MOIYJIf)

Buooprannueckue coeaunenus. [Ipumenenne u Guojoruyeckas poib yrieBoaoB. OKHCIECHHE YTIEBOJOB —
UCTOYHHUK SHEPIUH JKUBBIX OpraHu3MoB. O0JacTu NpUMEHEHNs: aMUHOKHUCIOT. [IpeBpartienns 6eIKoB MUK B
opranusMe. buonornyeckue ¢pynkimu 6enkoB. buonornueckue pyHKINM XUpOB. Posib oprannyeckoit XuMum
B pELLIEHUH MpoOJIeM MUILEBOI 0€30MaCHOCTH.

HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. Ctpoenue HykiaeotuoB. CoctaB HykjaenHOBbIX KucioT (AHK,
PHK). Ponb HyKJIEHHOBBIX KHCIIOT B KU3HEIEATCILHOCTH OPTraHU3MOB.

[Tpon3BOCTBO OpPraHWYECKUX BELIECTB: MPOU3BOACTBO MeTaHOIa, nepepaborka HedTH. [lommdTHinen kak

OK 01
OK 02
[IK 2.4
K 2.5
K 2.7
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KPYNIHOTOHHAXHBIA HNPOAYKT XUMHYECKOro mpousBoicTBa. IIpumenenue ostunena. IIpomssomctBo wu
IIPUMEHEHNE KaydyyKa U PE3HHBI.

CuHTeTHYECKHE U NCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOICTBA. [IpakTHiyeckoe nCroap30BaHUE BOJIOKOH.
KadecTBeHHBII XWMHYECKHH COCTaB MPOJYKTOB mNHTaHUs. BemiectBa, ¢anbCcupUIMPYONEe MPOAYKTHI
NUTaHMS, U BEIIECTBA, 3arpsi3HAIOIIME IPOAYKTHI IuTaHus. OnpeaereHne 3arps3HAoIuX XMMUYECKUX BEIIECTB
B [IPOJYKTAX IIUTAHUs, OIIPEIEICHUE BELIECTB, HE 3asIBJICHHBIX B COCTABE IIPOLYKTOB ITIUTAHHUS.

Ponp opranmueckoil XMMHM B pELIEHMH HPOOJIEM SHEpreTHdeckoil 0e30macHOCTH, B Pa3BUTUU MEIULIMHBI,
CO3JIaHUM HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHHUKOB 3HEPruy (IbTEPHATUBHBIC HCTOUHUKHU SHEPTHH).

IIpakTHyeckue 3aHATHS, B T.4. NPO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE co/iep:kaHue (Coep:KaHue

MPUKJIAJTHOT0 MOIYJIfA) 2

Pemenne npakTuko-OpueHTUPOBAHHBIX 3a/1aHUI IO COCTABJIEHUIO XMMHUECKHUX PEAKIIMNA, OTPAKAIOIIUX

XUMHUYECKYIO0 aKTUBHOCTh OPIaHUYECKUX COEIMHEHUN B PA3JIMYHBIX cpeaax (MPUPOIHBIX, OMOIOTHYECKUX,

TEXHOTCHHBIX ).

OpraHuyeckre 1 HEOpraHMYECKUe BEIECTBA, BXOSAIUE B COCTAaB MPOAYKTOB UTaHus. OnpeeneHue cocraBa 5

OJ107] Ha coJepXKaHHWe MAaKpO U MHUKPOAJIEMEHTOB. M3ydeHue NpenokKeHHbIX MpernojaBareieM OJro[ Ha

OpeaMeT XMMUYECKOTO COCTaBa, OIpeNesIeHUE J0Jiell OT CyTOYHOH HOpMBI Makpo M MHUKPO3JIEMEHTOB B

yKa3aHHOM OJItoJ1e.

Pemenne npakTuKO-OpueHTHPOBAHHBIX 33/1a4 110 KyJIMHAPHOW TEMATHKE Pa3InYHbIX TUIIOB.

JlabopaTopHble 3aHAATHUS, B T.4. NPO(ecCHOHAIBLHO-OPUEHTHPOBAHHOE coJep:kaHue (coaep:kaHHe 5

NMPHUKJIATHOT0 MOTYJIA)

HccnenoBaHre XMMUYECKOTO COCTaBa MPOAYKTOB MUTAHHUS.

JlaGopatopHasi paboTa Ha BEIOOD:

1. JlaGoparopnas padota «OOHapyKeHHE HUTPATOB B MPOAYKTAX MTUTAHUS

HccnenoBanue MaTepuasoB IMOJYKOJIMYECTBEHHBIM METOAOM OIPEAETICHUS HUTPATOB C HCIIOJIb30BAaHHEM

mudeHnIaMuaa (KOpHEIUIOAbl OBOIIEH, JIMCThS U KOYEPhDKKA KalycCThl, IUIOABI ()PYKTOB). AHAJIU3 YPOBHS

3arpsi3HEHUS] HUTPAaTaMH 10 MHTEHCUBHOCTH OKPAITUBAHMS TPOAYKTOB PEAKITUH.

2. JlabGoparopHas pabota «lccienoBanue NpoyKTOB MUTAHUS HA HAIWYHUE YTIIEBOJIOBY.

HccnenoBaHye MOJIOYHBIX MPOJYKTOB HA HATM4YKMeE Kpaxmana. MccnenoBanue npolyKTOB Ha HAJTMUUE TITIOKO3bI.
Paspean S. Kunernyeckue u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 12
Tema 5.1. OcHoBHOE coaepkaHue 4 OK 01
Kunernueckue Teopernueckoe o0yueHue 2 OK 02
3aKOHOMCPHOCTH Xumnueckue peakiuu. Knaccudukanmss XMMHUYECKUX peakiuii: mo (a3oBoMy cocTaBy (TOMOTEHHBIE H 2
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MIPOTEKAHUS
XUMHYECKUX PEaKIui

reTepOreHHbIE), [0 UCIOIb30BAHUIO KaTaIn3aTopa (KaTaIMTHYECKUE U HEKaTATUTUUECKUE).

CKOpOCTh peakluH, €€ 3aBUCUMOCTb OT PAa3JIUYHbIX (DAaKTOPOB: MPHPOJBl PEArupyrolluX BELIECTB,
KOHIIGHTPAllMM PEarupyromux BellecTB, Temmeparypsl (mpaBwio Bant-I'odda), momaan peaknmnoHHOMN
IIOBEPXHOCTH, HAIMYXS KaTauu3aTopa. Poib Kataan3aropoB B IPUPOJE U IPOMBILUIEHHOM IIPOU3BOJCTBE.
OHeprus akTUBallMU. AKTUBUPOBaHHBIN KoMmIuieke. KaTtanusaTops! u kaTtanus. Poib kaTanu3aTopoB B IPUPOAE
Y IIPOMBILUIEHHOM IIPOU3BOJICTBE.

JlaGopaTopHble 3aHATHSA

N3yyeHne 3aBHCUMOCTH CKOPOCTH XHMHUYECKOH pEaKIMU OT KOHIEHTPAIMHM PEarupyrolluX BELIeCTB H
TeMITEPaTypHL.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JIaGoparopHas pabora «OrmpeeneHue 3aBUCUMOCTH CKOPOCTH PEAKIMU OT KOHLEHTPALMU pearupyromux
BemiecTBy. MccnenoBaHue 3aBHCHMOCTH CKOPOCTH pEakLMM OT KOHIEeHTpauuu. OrpenesneHue KOHCTaHTHI
CKOpPOCTH peakiuy rpauIeckuM METOIOM.

2. JIabopatopHas pabora «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH peakLuu OT TeMieparypb». MccienoBanue
3aBHCHMOCTH CKOPOCTH PEAKIIMU OT TeMIIepaTyphl. PacueT sHeprum akTUBAIIMK PEAKIINH.

Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 3a/IaHU HAa aHaiIu3 (HaKTOPOB, BIUSIOUIMX HA W3MEHEHHE CKOPOCTH
XMMHUYECKON peaKIivu.

Tema 5.2.
TepMoguHaMuUeCKue
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHWYCCKUX
peakuuii. PaBHoBecue
XUMUYECKUX PEaKIni

OcHoBHOE coaepKaHHe

Teopernueckoe o0yuenue

Knaccugukanus XuMu4eckux peakiuil: mo temioBoMy 3ddekty (3Kk30TepMudecKkue, SHA0TEPMUUECKHUE), 10
oOpartumoctH (oOpatumsble 1 HeoOpaTtumblie). TemnoBble 3((HeKThl XMMUYECKUX peakiuil. Tepmoxumuyeckue
ypaBHeHHsI. OOpaTUMOCTh peakiuii. XMMHUYeCKOe paBHOBECHE M €0 CMEIICHUE O] ASHCTBHEM pa3IMYHbIX
(akTOpoB (KOHIIEHTpalMs peareHTOB WM NPOAYKTOB pEaKLMH, JaBlieHHe, TeMIepaTypa) Uil CO3JaHHs
ONITUMAIIBHBIX YCIIOBHH MPOTEKAHUS XMMUYECKHUX IPOLIECCOB.

[Tonsitne 00 sHTAambIIMK U SHTponHH. DHeprus [ nb66ca. 3akon ['ecca u cnenctBus u3 Hero. Ponb cMemeHus
PaBHOBECHSI B TEXHOJIOTHIECKUX MTPOIECCAX.

IIpakTHYeckHe 3aHATHA

[Tpunuun Jle Illarense. Biusuue pa3nuuHbix GakTOpoB HAa U3MEHEHHE PAaBHOBECHUS XUMHUUECKUX PEaKIIH.
3aKOH JEWCTBYIOIIMX MAacC M KOHCTAHTa XMMHUYECKOTO PABHOBECHUsS. PacueTel paBHOBECHBIX KOHIIEHTPALMI
pearupyroux BeIecTB 1 MPOyKTOB peakiuil. PacueTs! TernaoBoro a¢dexra peakuuu.

PemieHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha IpuMeHeHue npuHuuna Jle-Illarense mius HaxokaeHus
HAMpaBJICHUS! CMEIIECHUS PaBHOBECHS] XMMHUYECKON peakuy M aHalu3 (aKTOpOB, BIHMIOIIMX Ha CMEILICHHE

OK 01
OK 02
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XUMHYCCKOTI'O paBHOBECH .

JlabopaTopHble 3aHATHSI 2

JlaboparopHas pabota «3y4ueHne BIUSHUS Pa3TIUIHBIX (PAKTOPOB HA CMENICHUE XUMHUYECKOTO PABHOBECHUS.

HccnenoBanue BAMSHUSA U3MEHEHUs KOHLIEHTPALMK BELIECTB, PEaKMK CpPelbl U TeMIepaTypbl Ha CMEILCHHUE 5

XMMHYECKOro paBHoBecus. CpaBHEHHE IOJYYEHHBIX pe3yJIbTaTOB C TEOPETUYECKH IPOTHO3MPYEMBIMU Ha

ocHoBe npuHnuna Jle [larense.
KonTpoibHasn .

CKOpOCTh XMMHUYECKOHN peaklIMM U XMMHUYECKOE PAaBHOBECHE. 2
padora 3
Pa3znea 6. JlucnepcHbIe CHCTEMBI 10
Tema 6.1. OcHoBHoOe coJepkaHue 4 OK 01
HucnepcHbie Teoperuyeckoe o0yueHue 2 OK 02
CHCTeMBI B GaKTOPE! | JTucniepcuble cucteMbl. Komtoumble cucteMbl. ICTHHHBIE PACTBOPL. OK 07
MX yCTOHYMBOCTH PactBopenne kak ¢usnko-xumuueckuil mpouecc. PactBopsl. CrnocoObl MPUTOTOBJIEHUS PacTBOPOB.

PactBopumocTs. MaccoBast 70151 pacTBOpeHHOro BemiecTBa. [IpenenbHO TOMyCTUMBbIE KOHLEHTPALUUU U UX

UCTIOJIb30BaHUE B OIICHKE HKOJIOTHIECKON Oe30MacCHOCTH. 5

Knaccugukarus aucnepcHbIx cucteM 1o coctaBy. CTpoeHue 1 GakTopbl yCTOMYHUBOCTH AUCTIEPCHBIX CHCTEM.

Pacnio3HaBaHMe HCTHHHBIX PACTBOPOB, KOJUIOMJIHBIX PAacTBOPOB U rpyboaucnepcHbix cucrteM. CTpoeHue

MmuLesl. PaccenBanue cBeTa Npu MPOX0XKIEHUN CBETOBOTO ITydKa Y€pe3 ONTUYECKH HEOJHOPOIHYIO CpEdy

(3¢ dexra Tungans).

IIpakTHyeckue 3aHATHSA 2

Pemenue 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB.

Pemenne nmpakTHUKO-OPHMEHTUPOBAHHBIX PACUYETHBIX 3aJaHMM Ha JUCIEPCHBIE CHUCTEMBI, HCIOJIb3yEMbIE B 5

OBITOBOM M MPOU3BOJCTBEHHOW JEATEIBHOCTU 4YEJIOBEKa, C TO3MIMH 3KOJIOTHYECKOH Oe30MacHOCTH

MOCIEACTBUM U TPaMOTHBIX PelIeHUH Mpo0JieM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE coaepkaHue 4 OK 01
Hccnenosanue JlaGopaTopHbie 3aHsATHSA 4 OK 02
CBOMCTB IUCIICPCHBIX |JTaGopaTopHas paboTa «[IpHroTOBIEHHE PACTBOPOBY. 1IK4.2-4.6
CUCTEM JUT MX [IpuroroBneHne pacTBOPOB 3aJaHHOW (MOJIAPHOM) KOHILIEHTpaluu (C MPaKTHUKO-OPUEHTUPOBAHHBIMU 2
HICHTHQHUKAIIHH BOIIPOCaMM ), OTIPEAEIIEHUE CPEBI BOJAHBIX PACTBOPOB.

JlaGopatopHas pabota «lccnenoBanue AUCIIEPCHBIX CUCTEM.

[TpuroroBneHne U N3y4EHUE CBOMCTB TUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB: CYCIIEH3UH, IMYJILCUH, KOJIJIOUTHOTO 2

pactBopa. CpaBHEHHE CBOMCTB UCTUHHBIX M KOJIJIOWTHBIX PACTBOPOB, BHISIBICHHE OCHOBHBIX PA3IUYUA MEXKIY
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HUMU.

KonTpoasnas

JlucriepcHble CUCTEMBI. 2
pa6ora 4
Paznen 7. KauyecTBeHHBbIE peakiun 00HAPYKeHHUSI HEOPTAHUYECKUX U OPraHM4YecKNX BellecTB 8
Tema 7.1. OcHoOBHOe co/iep:KaHue 4 OK 01
OO0HapyxeHue IIpakTH4eckune 3aHATHA 2 OK 02
HCOPraHHICCKUX KadecTBeHHBIE XUMUYECKUE PEAKIINU, XapaKTEPHBIE 7151 0OHAPYKEHUSI HEOPTaHWYECKHUX BEUIECTB (KAaTHOHOB H OK 04
KaTHOHOB 1 aHUOHOB  |agnonoB). CocTaBlICHHE YpaBHCHHUM peakiuii oOHapykeHHs kKatuoHoB [-VI rpynm u aHMOHOB, B T.4. B 5

MOJICKYJISPHON M MOHHOU (hopmax.

Peakiuyn oOHapy:KeHUsI HEOPIraHWYECKUX BEILECTB B PeaIbHbIX 00BEKTaX OKpY’KaroIlel cpeibl.

JlabopaTopHble 3aHATHUS 2

OOHapyXeHUe HeopraHm4eckux BemecTB (kaTuoHoB [-VI rpynm uim aHHOHOB) C HCHOJIB30BaHUEM

KaUECTBEHHBIX aHAJTUTHUUECKUX PEaKLIUM.

JlaboparopHas paboTa Ha BEIOOD:

1. JIabopaTopHas pabora «AHaIUTUYECKHE peakuu KaTHoHOB [-VI rpymm».

[TpoBeneHne KaUeCTBEHHBIX PEAKINI, UCIIOIb3YEMBIX 1JI1 OOHAPYKEHUsI KATUOHOB | rpymisl (Kajius, HaTpus,

marHusi, ammoHusi), II rpynmel Ha npumepe Oapus, III rpymnmel — cBuHma, IV rpynmel — amroMuHuA, 5

V rpynnel — xene3a (II u III), VI rpynnel — Hukens. Onucanue HaOMIOJAeMbIX SBICHUM U COCTaBJIEHUE

XUMHYECKHUX PEAKIIUH.

2. JJaboparopHas paboTa «AHaIMTUYECKHE PEAKLIUU AHUOHOBY.

[IpoBeneHNEe KaueCTBEHHBIX PEAKIIM, HMCIOJIB3YEMBbIX /Jisi OOHApYy>KeHUs aHUOHOB: KapOoHarta, ¢ocdara,

cynbdarta, cyabhuaa, HUTpara, xjaopuga u ap. Onucanue HaOIIOAAEMBIX SBIICHUM U COCTaBICHUE XUMHUYECKUX

peaKunii.
Tema 7.2. OcHoBHOe coaep:kaHue 4 OK 01
OO6HapyxeHue IIpakTH4eckue 3aHATHSA 2 OK 02
OpraHu4IcCKUX KauecTBeHHBIE XUMHUYECKHE PEAKINH, XapaKTepHbIe i1 OOHAPYKEHHUS OTIENbHBIX KJIACCOB OPTaHUYECKUX 1K 2.8
BCILECTB OTACJIBHBIX  |coemnHEHM: (PEHOJIOB, ATBIETHIOB, KpaxMalla, YKCyCHOM KUCIOTHI, aMUHOKHUCIIOT U Jp. 5 1K' 5.2
KJIaCCOB C Jlenarypanust 6elKOB NPU HArPEBaHUH, IBETHBIE PEAKIIH OEIKOB.
HCIIOJIb30BaHNEM CocraBieHne KaUeCTBEHHBIX PeaklUii OOHAPYKEHHS OPTraHNYECKUX COSIMHEHUN OT/eNbHBIX KJIACCOB.
Ka9CCTBCHHBIX JlaGopaTopHble 3aHITHS 2
peakuuit OOHapyKeHre OpraHMYeCKUX COECIMHEHUH OT/AEIbHBIX KIacCOB. 5

JlaGopatopHasi paboTa Ha BEIOOD:
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1. JJTaboparopHas paboTa «KadecTBeHHBIE peakIMy Ha OTAEIBHBIE KITACCHl OPTaHUYECKUX BEIIECTBY.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIM, HCIOIb3YEMbIX Ul OOHAPY)KEHHSI OPTaHWYECKUX BEIIECTB PA3INYHBIX
KJaccoB: (DEHOJIOB, AbAETHJOB, KpaxMayla, YKCYCHOH KHCIOTBI, aMHHOKHCIOT, OenkoB u ap. Omnucanue
Ha6JHOI[aeMBIX SIBJICHUM W COCTaBJICHHE XMMHUUECKHX peaKHI/Iﬁ H/MIH CXEM.

2. Jlabopatopnas pabota «KauecTBeHHBI aHATTN3 OPraHUYECKUX COSAMHEHUH MO (PYHKIIMOHAIBHBIM TPYTIIIaM).
HpOBeHGHI/Ie Ka4C€CTBCHHBIX peaKuHﬁ, HCIIOJIB3YCMbIX IJIA PACIIO3HABAHUA OPraHUYCCKUX BCUICCTB OTACIIbHBIX
KJIacCOB MO (YHKIMOHAJIBHBIM TpYIIaM: Ha MpUMEpe aMUHOKHUCIOT M KapOOHOBBIX KHCIIOT, CHHPTOB H
(deHoNoB, ANBAECTHI0B U KeTOHOB. OnucaHne HaOMI0JaeMBbIX SIBICHUH M COCTABICHHE XMMUYECKUX PEaKIUi

W/UIU CXEM.

IIpodeccrnonaibHO-OPUMEHTUPOBAHHOE COlepP:KaHue (CoAep:KaHue MPUKJIATHOTO MOTYJIS) 18
Pa3znea 8. XuMmus B ObITY M IPOM3BOACTBEHHOM /1eATEJIbHOCTH YeJI0BEKa 6 OK 01
Tema 8.1. OcHoBHoOe coaepkaHue 6 OK 02
Xumus B ObiTy M |[IpaKkTHYeCKHE 3aHATHSI 6 OK 04
IPOM3BOJICTBEHHOM | Jkostormueckasi 6e30MacHOCTh MOCJICICTBHI OBITOBOM M TIPOU3BOACTBEHHOM JCATEIHHOCTH YEJIOBEKA, CBA3aHHAs 4 OK 07
JEeATEIIbHOCTU ¢ mepepaboTKOM BELIECTB; MOMCK U aHAIM3 XMMHUYECKON MHGOpPMAIUU U3 Pa3IMYHbIX UCTOUYHUKOB (HaydHas U 1K 6.1
1CI0BCKa y4ueOHO-HayuyHas JIMUTeparypa, CpeJIcTBa MacCOBOM MHpopMauu, cetb IHTepHET U Ipyrue).

Keiicol (¢ yuetom Oyaymiein npodeccuoHaaIbHOM ACITENHHOCTH) Ha aHAIU3 UH(POPMAIMKA O MPOU3BOJICTBEHHOM

JIeATETbHOCTH YeJIOBEKa, CBSI3aHHOW C TepepabOTKOW M TOJyYEeHHEM BEIISCTB, a TaKXKe C HKOJOTHYECKON

0€30I1aCHOCTEIO.

3amura keiica: [IpencraBnenue pe3yabTaToOB pelIeHUs KeWCOB (BBICTYIIICHUE C MTPE3EHTAIINEH ) 2
CamocrosiTesbHast padora 63
Koncyapranun 10
IIpomexyTo4Hasi aTTEeCTANMA 0 JUCHHUILIMHE (IK3AMEH) 8

Bcero
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3. YciaoBus peaju3anuu NporpaMMbl 001e00pa3oBaTeIbHOM JUCHUIINHBI XUMMUS

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHAJIBLHO-TEXHUYECKOMY
odecreyeHnIo

Jnst peanuzanudyd TpOrpaMmbl  AUCIHUIUIMHBL  JIOJDKHBI  OBITh  MPETyCMOTPEHBI
CIIEyIOINE CIEeUUANbHbIE TOMEIICHUS: Y4eOHBbId KaOWHET XUMHH W/WIH Yy4eOHOM
XUMHUYECKOM J1abopaTOpUH.

O6opynoBanne yuyeOHOro kKaOumHera (HAIJISAHBIE MOCOOMS): HAOOPHI
IapOCTEP>KHEBBIX MOJIEIEH MOJEKYJ, MOJAEIN KPUCTAUIMYECKUX PELIETOK, KOJUIEKIHUU
MIPOCTHIX M CJIOKHBIX BEIICCTB W/WJIH KOJICKIIMH ITOJIMMEPOB; KOJIICKIIHS TOPHBIX TIOPOT U
MUHEpasoB, Tabimuma MenzaeneeBa, ydeOHbIe (GrIbMBI, MHQPPOBBIE 00pa30BaTEIHHBIC
pecypchl.

TexHuveckue cpeacTBa 00y4eHUs: KOMIIBIOTED C YCTPONUCTBAMU BOCIIPOU3BEICHHUS
3ByKa, NPHUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKpPaHOM, MYJIbTUMEIHIHAs J10CKa, yKa3Ka-
IIPE3EHTEP IS IPE3CHTALUMI.

O6opynoBanmne saGopatopum W padoumx MecT JadopaTopuM: MEH3YpPKH,
NUIETKU-KANeIbHULIBI, TEPMOMETPBI, MHUKPOCKOI, JYIbl, MPEAMETHBIE U IOKPOBHBIC
CTEeKJIa, TUTAHINETHI I KamleldbHBIX peakuuid, (GuibTpoBaibHas Oymara, MPOMBIBAIKH,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE NMPOOKH, (hOHAPUKU, HAOOP PEAKTHBOB, CTEKIISIHHBIC
MaJIOYKHU, IITATUBBI JJIsl MPOOUPOK; MEPHBIC IUIUHJPHI, BOPOHKU CTEKJISIHHBIC, BOPOHKHU
nenurtenbHble numuHApudeckue (50-100 mi), cTynku ¢ mectukoM, Gap@opoBbie YaIIKH,
MUHIEThI, QUILTPhl OyMa)kHbIC, BaTa, Mapjs, 4YacoOBbIE CTEKJIa, DJJICKTPOIUIUTKH,
Ja00paTOPHBIE MITATUBBI, CTUPTOBBIC TOPETKU, CITUYKH, TPUOOP JIJIs1 MOJTyYEHUs Ta30B (Uiu
npoOupKa ¢ ra300TBOAHON TPYyOKOIf), AepKaTeNnu IJid MPOOUPOK, CKISHKHU JJIsl XpaHCHUS
PEAKTUBOB, pa3faTO4YHbIC JIOTKH; Xxumuyeckue ctakanbl (50, 100 u 200 mu); mmarenw;
MUHIIETHI; TUTEJIbHBIC IIHUIIIBI; CEKYHIOMEPHI (TaiiMephl), MepHbIe mpooupku (Ha 10—-20 M)
U MepHbIie KoiObI (25, 50, 100 u 200 M), BoasiHast OaHs (WM TEPMOCTAT), CTEKJISTHHBIC
MaJ0YKK; KOHUYeCKue KoJiobl A1 TuTpoBanus (50 u 100 mi1); THAMKATOPHBIE MOJIOCKH JIJIst
onpeneneHuss pH u cranmapTHas WHAMKATOPHAS IIKala; YHUBEPCAIbHBIA HHIMKATOP;
nunetku Ha 1, 10, 50 mn (unu mo3aropsl Ha 1, 5 u 10 M), OropeTKu Il TUTPOBAHMS,
meauimHckue mmpuibl Ha 100—150 mut, mabopaTopHbie W/Uau aHAIUTUYECKHE Bechl, pH-
METPbI, CYIIUIIBHBIN 1IKad, 1 JIp. JabopatopHoe 000pyI0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl

OCHOBHBIE€ HCTOYHUKH:

Xumus. 10 knacc : yenyonenuwiil ypoeens . yueonux / B.B.Epemun, H.E.Ky3omenko, B.U. Tepenun u
op. ; noo peo. B.B.Jlynuna. - 10-e u30., cmepeomun. -Mockea : IIpoceewenue, 2023. - 446 c. - ISBN 978-
5-09-107226-6.

Xumus. 11 knacc : yenyonennwiii ypogens : yueonuk / B.B.Epemun, H.E.Ky3vmenxo, A.A./[po3008,
B.B.JIynun. ; noo peo. B.B.JIynuna. - 9-e uz0., cmepeomun. -Mocksa : I[Ipoceewenue, 2022. - 478 c. - ISBN
978-5-09-087940-8.

I[OHOJ'IHI/ITGJ'H)HBIG HCTOYHUKMU.

['abpuensn, O.C. Xumus [Texcr]: Knura s npenogasarens : Mmeroaundeckoe nocodue ans HITO
u CIIO /O.C.T'abpuensn, I'.I".JIpicoBa. - M. : Akagemus, 2012. - 336 c.
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INa6puensu, O.C. Xumus nias npodeccuii U cnenuanbHOCTe TexHudeckoro npoduis [Tekct]:

yuebnuk s CIIO u HITIO / O.C.I'abpuensin, U.I'.OctpoymoB. - 4-e u3a., crepeotul. - M.: Akagemus,

2012.

-256 c. : un.

["a6pwansH, O.C. Xumus [Tekct]: yuebnuk mis CI1O / O.C.I'abpuassia, U.I.Octpoymos. - 7-¢ u3n.,

crepeotuIl. - M.: Akagemus, 2011. - 336 c. : ui.

2014.

Epoxun, FO.M. Xumus [Tekcr]: 3an1aun u yrnpakHeHH. - 2-€ U3[., CTEPEOTHIL. - M. : Akagemus,

- 288 c.

Epoxun, FO.M. Xumus [Tekct]: yueonuk mns CIIO. - 4-e u3z., crepeorurr. - M. : Akagemus, 2004.

- 384 c.

A

o0k ow

8.
9.

HNHTepHeT-pecypcel

https://znanium.com/

http://school-collection.edu.ru/ eamHas koyekus MUGPOBBIX 00pPa30BaATEIBHBIX
pecypcoB

https://xumuk.ru/ caiit o xumun. @OpyM XHMHKOB.

http://sciteclibrary.ru/ HayuHO-TeXHUYECKassOuOIMOTEKA/

www.bellerbys.com-caiit yuuTeneit OHOIOTHH U XUMHUH

http://www.alhimik.ru - mosie3Hbie cOBeThI, I(PPEKTHBIC OIBITB, XUMHUYCCKUE
HOBOCTH

http://dnttm.ru/ — (on-line koH(epeHIUK, TPEHUHTH, 00yYEeHUS (U3UKE W XMMHUH,
OMOJIOTHH, SKOJIOTHH )

http://www.it-n.ru/ - ceteBoe co0OIIECTBO yUHTENCH XUMUU
http://chemistry-chemists.com/ — «Xumus u Xumukn» - GopyMm KypHaja

10.(9xcTIepuMEHTHI IO XUMHH, IPAKTHUECKast XUMHs, TPOOJIeMbI HaAyKH U 00pa3oBaHus,

COOpHMKH 3a/1a4 JIJIsl MOATOTOBKHU K OJIMMITAA/IaM 0 XUMHUH ).

11.http:/www.astu.org/content/userimages/file/upr_1 2009/04.pd
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https://xumuk.ru/

4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHS 0011€00pa30BaATeIbLHOM 1M CIIUTIUHbI
«XUMH D)
KoHTposib U OlieHKa pe3ysbTaToB OOyUYEHHUsI OCYIIECTBIISICTCS MpErnojiaBaTesieM B

npoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHN U J1aOOpaTOPHBIX padOT, TECTUPOBAHUS, a
TaK)K€  BBIMIOJHEHUS  OOYYAIOMUMHCS ~ WHAWUBUAYAIBHBIX  3aJaHUN, IPOCKTOB,
uccaenoBannii. Pe3ynbratel 00ydeHHsl ONMpenessaoT, 4To 00yJaromuecs AOJKHBI 3HATh,
MMOHUMATh U IEMOHCTPUPOBATH MO 3aBEPILICHUN U3YUYEHUS TUCIUIUINHBL.

Jnst  dbopmupoBaHMs, KOHTPOJS U OLEHKH PE3yJbTaTOB OCBOCHUS YyueOHOM
JUCIUTUIMHBI UCIIOJIb3YETCSI CUCTEMa OLIEHOYHBIX MEPONPUATHH, MpeAcTaBistonas coooi
KOMIUJIEKC Y4Y€OHBIX MEpPONPUSITHI, COTJaCOBAaHHBIX C pe3ylbTaTaMu OOYyYEeHHS U
chopmynupoBadHbix ¢ yuerom @I'OC COO (npenMeTHbie pe3yIbTaThl M0 AUCIUILIUHE) U
dI'OC CIIO.

Ne Monys, / Pasnen Pe3yabTar 00yueHus OueHo4YHbIE MEePONPUSATHS OK
/ Tema
| [OcHoBHOIi MOOYJIb
1 [Pazpen 1. @DopmMyJanpoBaThH Ha30BbIE
OcHoBBI MOHSATHSA U 32aKOHbI XUMHUH
CTPOEHUs
BelIecTBa

1.1 |Crpoenue aromoB |CoCTaBIsATh XUMUYECKHE 1. Tect «CTtpoeHne aTOMOB OK 01
XUMHUYECKHUX dbopMyIIbI COETMHEHUN B XUMHUYECKUX AIIEMEHTOB U MPUPOJIa
AJIEMEHTOB U COOTBETCTBUU CO CTETECHBIO XUMUYECKON CBS3M».
npupoaa OKHCIIEHUS XUMUYECKUX 2. 3agauM Ha COCTaBIICHUE
XUMUYECKOU AJIEMEHTOB, UCXOMS U3 XUMHYECKHUX HOopMyIT
CBSI3U BaJICHTHOCTH U JIBYXaTOMHBIX COETUHEHUN

ANEKTPOOTPULIATEIIBHOCTH (oxkcu0B, Cynb(QHUI0B, TUIPUIOB U
T.IL.).

1.2 |Ilepmommueckuii | XapakTepu3oBarh XuMuieckue |I[IpakTHKO-OpUEHTHPOBAHHBIE OK 01
3aKOH M TaOJUIla [DJIEMEHTHI B COOTBETCTBUU C UX |TEOPETHUECKHUE 3aJaHuUs Ha OK 02
J.1. MenneneeBa |MIOJ0KEHUEM B IIEPUOANYECKON |XapaKTEpU3ALINI0 XUMUYECKUX

CHUCTEME XUMUYECKUX AIeMEHTOB: «MeTamudyeckue /

anemenToB .M. Menaeneesa |HEeMETaILIMUECKHE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMUYECKUX DJIEMEHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM
CTPOCHHEM H TTOJI0KEHHUEM B
MIEPUOIUYECKON CHCTEME
XUMHUYECKHX djiemeHToB J[. 1.
MenpeneeBay.
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Moayas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
2 |Pa3zgen 2. CocTaBisiTh ypaBHEHHUS U Kontpoabsnas padora

XuMuyeckue cXeMbl XUMHUYecKHX peakunii |«CTpoeHHe BellecTBa U
peakuuu XHMHYeCKHe PeaKkium»

2.1 |Tunst CocraBisTh peakuuu 1. 3ajaun Ha cocTaBiieHUE OK 01
XUMHUYECKHUX COCAUHEHMUS, PA3II0KCHU, YPABHEHUH PEAKLIUN:
peakuui oOMeHa, 3aMelleHMs], — COEMHCHMS], 3aMEILEHUS,

OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIbHbBIC PEAKIINU U
peaxkiuu
KOMIUIEKCO0Opa3oBaHus (Ha
IpUMepe TUIPOKCOKOMILICKCOB
ATIOMUHMS U IIMHKA) C
y4acTHEM HEOPraHUIECKUX
BEIIECTB

pasznoxkeHusi, 0OMeHa U PeaKIuii ¢
y4acTUEM KOMILIEKCHBIX
coeuHEHUH (Ha mpuMepe

THAPOKCOKOMIIJICKCOB aJIFOMUHUA U

LIUHKA);

— OKUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN C
HCIIOJIb30BAaHUEM METO/1a
ANEKTPOHHOTO OanaHca;

— C Y4acCTUEM KOMILIEKCHBIX
coeuHEHU (Ha mpuMepe
TUAPOKCOKOMILIEKCOB IIUHKA U
AITIOMUHMUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK
MPOJIYKTa PEAKINH COSTUHEHUS,
MaccOBOH WM 00BEMHOM JOTU
BBIX0/Ia IPOJIYKTA PEAKLIUU
COEIMHEHUS OT TEOPETHUECKHU
BO3MOKHOTO; 00BEMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK
HCXOJIHBIX BEIIECTB U MPOIYKTOB
peakuuu; Maccol (00beM,
KOJIMYECTBO BEIIECTBA) MPOAYKTA
peaKkiu, eciii OJHO U3 BEIlIECTB
JIaHO B BUJIE pacTBOpa C
ONPEACIEHHON MacCOBOU JT0IEN
pPacTBOPEHHOTO BEIIECTRA.
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Mopnyas / Pa3nen
/ Tema

PesynbTaT 00yuenus

OueHo4yHbIC MepONIPUATHS

OK

2.2

DNEKTPOIUTHYECK
ast IUCCOoLMaIs 1
HOHHBIIA 00OMEH

CocTaBisTh ypaBHEHHUS
XUMUYECKUX PEaKII HOHHOTO
oOMeHa ¢ yyacThueM
HEOPraHNYECKUX BELIECTB

1. 3agaHus Ha COCTaBJICHUE
MOJICKYJISIPHBIX U MOHHBIX PEaKIIHi
C y4acTUEeM OKCHUJIOB, KUCIIOT,
OCHOBAaHHU U COJIEH, MOHHBIX
peaKuuil TUIPOIN3a COJIEH,
YCTaHOBJICHHE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI.

2. JlJabopaTtopHas pabota «OCHOBBI
1a00paTOPHON MPAKTUKID.

3. TumnoBble pacyeTsl MO TEMATHUKE
JKCIIEpPUMEHTA.

4. 3agaun Ha BBIYUCIICHUE
CpeIHEro 3HAYCHHUS
JKCIIEPUMEHTANBHBIX JaHHBIX,
MOTPEITHOCTH.

5. Ilpencrasnenue pe3ybTaToB
IKCIIEPUMEHTA B pa3imuHOi hopme
(Tabnuua, rpaduk, oTUeT, TOKIIA,
MIpe3eHTalHs).

6. JTabopaTopHas pabora «Peakuun
THUAPOITU3aY.

OK 01

Paznen 3.
Crpoenne n
CBOMCTBA
HEOPraHHYeCKUX
BellleCTB

HccaenoBarb cTpoeHue
CBOMCTBA HEOPIaHMYECKHUX
BElIECTB

KontpoabsHnas pa6ora
«CBOHCTBa HEOPraHHMYECKUX
BeIIeCTB)»
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Mopnyas / Pa3nen
/ Tema

PesynbTaT 00yuenus

OueHo4yHbIC MepONIPUATHS

OK

3.1

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

Knaccudumnuposatsb
HEOpPraHMYECKUE BEIICCTBA B
COOTBCTCTBUH C UX CTPOCHUCM

1. Tect «<Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIIECTB UCXOIS 3 MX
XUMHYECKON GOpMYIIbI TN
COCTaBJICHHE XUMHUYECKON
(hopMyIIbI HCXO/1S U3 Ha3BaHUS
BEIIECTBA [10 MEKYHAPOIHOMN UITN
TPUBHAIHOI HOMEHKJIATYPE».
2. 3agaun Ha pacyeT MacCOBOM
J10JId (MacChl) XUMUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3a1aHus MO
KJIacCU(pUKaIMU, HOMEHKJIAType U
XUMHYECKUM (popmyiam
HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
ONpeAeICHuE XUMHYECKON
AKTUBHOCTH BEUIECTB B
3aBUCHMOCTH BU/Ia XUMHUECKOMN
CBSI3M U TUTA KPUCTAJUTNYECKOM
pELIeTKH.

OK 01

3.2

dusnko-
XUMHUUYECKHE
CBOMCTBa
HeopraHqucm/Ix
BCIIIECTB

VYcTaHaBIMBaTh 3aBUCUMOCTh
(U3NKO-XMUMHUYECKUX CBOUCTB
HEOPraHUYECKUX BEILECTB OT
CTPOEHHUSI aTOMOB U MOJIEKYJ, &
TaKKe THIA KPUCTAIINYECKOM
pelIeTKH

1. Tect «Ocobennoctu
XMMHUYECKHUX CBOWCTB OKCUOB,
KHCJIOT, OCHOBaHMH, aM(OTEpHBIX
TUAPOKCHUJIOB U COJICH».

2. 3ajaHus Ha COCTaBJIEHHE
YpaBHEHUN XUMHUUYECKUX PEAKIUH C
y4acTHEM MPOCTHIX U CIOKHBIX
HEOPraHNMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPHU3YIOIIUX HX
CBOIMCTBA U CIIOCOOBI TIOJTYUYEHUSI.
3. [IpakTUKO-OpHUEHTUPOBAHHbIE
TEOPETUUECKHE 3a/laHus Ha
CBOMCTBA U IIOJIy4YEHUE
HEOpPraHUYECKUX BEIIECTB.

4. JTaboparopHas paboTa

OK 01
OK 02

33




Moayas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
«CBolicTBa METAJIJIOB U
HEMETAJIOBY.

3.3 |[IpousBoacTBO OO00CHOBBIBaTh 3HAYCHUE U [IpakTHKO-OpHEHTUPOBAHHBIE OK 01
HEOPraHWYECKUX |[IPUMEHEHNE HEOPraHWYECKUX |3aJaHus IO COCTABICHUIO OK 02
BEILECTB. BEIIECTB B OBITOBOII U XUMUYECKUX PEAKLUN C y4aCTUEM
3HavYeHUE U IIPOU3BOJCTBEHHOMN HEOPraHWYECKHUX BELIECTB,

MIpUMEHEHHUE B JIeATETLHOCTH YeJI0OBEKa UX UCIIOJIB3YEMBIX IS UX

OBITY U Ha (UBUKO-XUMUYECKUMU uacHTU(DUKAIH U

MIPOU3BOJICTBE CBOMCTBaMHU MIPOMBIIIUICHHBIX CIIOCOOOB
MOJTyYCHUSI.

4  |Pazpen 4. HccnenoBarb cTpoeHue u KontpoabHnas pa6ora
Crpoenne n CBOICTBA OPraHU4YecKHX «CTpoeHue U CBOICTBA
CBONCTBA BelIeCTB OPraHMYecKuX BelecTB»
OpPraHMYecKux
BeIECTB

4.1 |Kmaccudukanms, |Knaccuduiuponars 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOECHHE U OpraHWYECKUE BEIIECTBA B Ha3BaHUU OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX CTPOCHUEM |COEAMHEHUI MO TPUBHAIILHON WU
OpPraHUYECKUX MEXKIYHAPOJHON CUCTEMATUYECKOMN
BEII[ECTB HOMEHKJIATYype.

2. 3ajaHus Ha COCTaBJIEHUE
TIOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyIT
OpPraHWYECKUX BEUIECTB OTAEIbHBIX
KJIaCCOB.

3. 3amauu Ha onpeaeneHue
npocteiien hopmMyIsl
OpPTaHUYECKON MOJICKYJIbI, HCXOMS
13 DJIEMEHTHOTO cocTaBa (B %).

4.2 |CsoiicTBa VYcranaBiauBaTek 3aBUCUMOCTE | 1. 3agaHusa Ha cocTaBJIEHHE OK 01
OPraHUYEeCKUX (GU3UKO-XMMHUYECKHUX CBOMCTB |ypaBHEHMH xumuueckux peakuuii ¢ |OK 02
COCTMHEHU N OpraHWYECKHUX BEIIECTB OT y4acCTHEM OPTaHUYECKUX BEIICCTB

CTPOCHUSA MOJICKYJI

Ha OCHOBAHUHM HX COCTaBa U
CTPOEHHUS.

2. 3agaHus Ha COCTaBJICHHE
YPAaBHEHUN XMMUYECKUX PEaKIUH,
WJUTIOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEaKIUN U
T€HETHUYECKOMN CBSI3M OPraHUYECKUX

34




Moayas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
BELIECTB Pa3HbIX KJIACCOB.
3. PacyerHble 3a1auu 110
YPaBHEHUSIM PEAKIIMI C ydacTHeM
OpPraHMYECKUX BEIIECTB.
4. JIaboparopnas paboTa
«Ilonyyenue sTUIICHA U U3yUEHUE
€ro CBOMCTBY.

4.3 |Opranndeckue OO00CHOBBIBaTh 3HAYEHUE U 1.ITpakTUKO-OpUEHTUPOBAHHbIE OK 01
BEIIIECTBA B MPUMEHEHHUE OPTaHHYECKUX 3a/laHus IO COCTABIICHUIO OK 02
YKU3HEJEATEIIPHOC |BEILECTB B OBITOBOW U XUMUYECKUX PEAKIIUN C y4acTHEeM
TH 4€JIOBEKa. IIPOU3BOJICTBEHHON OpPTraHUYECKUX BEIIECTB,

[Tpou3BOACTBO U |AEATEIBHOCTH YEIOBEKA UX UCIIOJIB3YEMBIX IS UX

MIPUMEHEHUE (UBUKO-XUMUYECKUMU uacHTU()HUKAINK B OBITY H

OpraHUYECKHUX CBOicTBaMH MPOMBIIIIEHHOCTH.

BEIIIECTB B 2. Tect «Opranuyeckue u

MPOMBIIIJICHHOCTH HEOpPraHUYEeCKUe BEIIEeCTBa,
BXO/ISIIIIFE€ B COCTAB MPOJIYKTOB
MUTAHUS.
3. I[IpakTHKO-OpUEHTUPOBAHHBIC
3a/laHus 0 KyJIMHApHOW TeMaTHKe.
4. Jlaboparopnas padota (Ha
BBIOOD):
— OOHapy>keHue HUTPATOB B
NPOAYKTaX MUTAHHUS,
5.HccnenoBanue npoayKToB
NUTaHUA HAa HaJMYKME YIJIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJM4ue yrieBoJoB (Kpaxmal,
TJIFOKO3a, caxaposa).

5 [Pa3men S. HUccaenoBats paBHoBecue 1 |[KonTposabHasi pabora
KuneTrnueckue 1 |CKOPOCTH XMMHYECKHX «CKoOpoCTh XUMHUYECKOI
TepMOAMHAMMYEC | peaKIui peaknuu U XuMH4YecKoe
KHe paBHOBecHEe»
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHYECKHX
peakuuii

5.1 |Kunerunueckue UccnenoBars BIusiHUE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHIIEHTPAIIUU PEarupyronmx |BbIOOP: OK 02
MPOTEKAHUS BEIIECTB U TEMIIEPATYpPhI Ha — «OrmpeseneHue 3aBUCUMOCTH
XUMHUYECKHUX CKOPOCTh XUMHUYECKUX CKOPOCTH peakluu OT
peakuui peakuui KOHIIEHTPALMK PEearupyrommx
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Moayas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema

BELLECTBY;
— «OrnpeseneHue 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TeMIIepaTypb».
2. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUYECKHE 3aJaHNs Ha aHAIIN3
(akTOpOB, BIMUAIOLIUX HA
U3MEHEHHE CKOPOCTH XMMUYECKON
peaxkuuu.

5.2 |Tepmomunamudec |MccaenoBarh BIMSIHHAE 1. 3anaun Ha pacuetsl TeroBbix  |OK 01
KHE WU3MEHEHUSI KOHLIEHTpaluu s dexToB xummuyecknx peakuuit u |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKLIUU CPENbl U olpeziesIeHUE TUIA PeaKkuu (110
IPOTEKAaHUS TEMIIEPATYpPbI HA CMELICHHE TETIOBOMY 3P (DEKTy: IK30- U
XUMHUYECKHX XMUMHUYECKOI'0 paBHOBECHUS SH/I0TEPMHUYECKHE).
peaKIui. 2. IIpakTHKO-OpUEHTHPOBAHHBIE
PaBHOoBecue 3aJjaHMs Ha IPUMEHEHUE MTPUHLIUIIA
XUMHUYECKHX Jle lllaTenbe 151 HAXOXKICHUS
peaxuuii HalpaBJIEHUS] CMELIECHUS

PaBHOBECHS] XUMUYECKOW peaKkIuu
U aHaJIu3 (PaKTOPOB, BIUSIOLIUX Ha
CMEIlIEHNEe XUMUYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«/3yuenue BIUSAHUS pa3IMUHBIX
(akTOpOB Ha CMEIIECHUE
XMMHYECKOTO PABHOBECUS».
6 |Pa3mex 6. HccaenoBars aucnepcHble KonTpoJsbHas padora no reme
JAucnepcHbie CHCTEMBbI «/lucnepcHbie CHCTEMbD)
CHCTEMBI

6.1 |[ducnepcHbie Pa3nuuyars uCTUHHBIE 1. 3amaun Ha MPUTOTOBJIEHUE OK 01
CHUCTEMBI U PacTBOPBI, KOJUIOUHBIE pacTBOpPOB. OK 02
(bakTopbl NX pactBopbI U TpyOoauciepcusie |2. [IpakTHKO-OpHEeHTHPOBAHHBIE
YCTOWYUBOCTH CUCTEMBI Ha OCHOBE pacueTHbIe 3a/laHus Ha

XUMHUYECKOI0 SKCIIEPUMEHTA | AMCIIEPCHBIE CUCTEMBI,
UCTOJb3yeMbIe B OBITOBOW U
IIPOU3BOJICTBEHHON EATENBHOCTH
YeJI0BEKA.

6.2 |MccnenoBanue HccnenoBath pusuko- JlaboparopHas pabdoTta (Ha BeIOOp): |OK 01
CBONCTB XUMUYECKHE CBONCTBA — IIpuroroBieHue pacTBOpOB;
JUCIIEPCHBIX pa3IMyYHbIX BUJOB IUCHEPCHBIX |— MccnenoBanue nucnepcHbIX
cHCTEM cUCcTeEM CHCTEM.
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Moayas / Paznen

Ne PesynbTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
7 |Pa3pen 7. HccaenoBarhb cBoiicTBa
KauecTBeHHbIEe |[OpraHMYecKHX U
peakiumn HEOpPraHM4eCKHUX BellecTB ¢
00Hapy:KeHUA HCIO0JIb30BAHUEM
OPraHMYeCKUX U (Ka4YeCTBEHHBIX PeaKIul
HEOPraHu4eCcKHuX
BelleCcTB
7.1 |OGHapyx)eHue HccnenoBath Ka4eCTBEHHBIE 1. JlJabopaTopHas pabora (Ha OK 01
HEOPraHWYECKHX |peaKklUd HEOPraHUYECKUX BBIOOD):
KaTHOHOB U BELIECTB — AHaJIUTUYECKUE peaklun
AHHOHOB KaTuoHOB [-VI rpym;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. IlpakTrueckue 3aJaHus Ha
COCTaBJICHUE YPAaBHEHUM PEaKIAM
oOHapyxeHus KaTHOHOB [V
TPYII ¥ aHUOHOB, B T.4. B
MOJICKYJISPHON M MOHHOU (hopmax.
7.2 |ObHapyxeHue HccnenoBaTh KaueCTBEHHBIE 1. JJaboparopHas paGota (Ha OK 01
OpraHUYECKUX peaky OPraHuYECKUX BBIOOD):
BEIIECTB COEIMHEHUH OTAENbHBIX — KayecTBeHHbIE peakluy Ha
OTJIEIbHBIX KJIACCOB OTJIeNIbHbIE KJIaCChl OPraHUYECKUX
KJIACCOB C BEIIIECTB;
HCTIOJIb30BaHUEM — KauecTBeHHbIl aHaM3
KaueCTBEHHBIX OpPraHMYECKUX COEANHEHUH I10
peakuuii (YHKIIMOHATBHBIM TPYTIIaM.
2. llpakTrueckue 3aJaHus Ha
COCTaBJICHUE Kaue€CTBEHHBIX
peakuuii oOHapyKEHUS
OPraHUYEeCKUX COCTUHEHUH.
Il |[IpuknagHoii Moxyab
8 |Pa3men 8. OueHuBaTp NOCIAEACTBHSA 3amura Keiica (¢ yuetom
Xumusi B ObITY 1 |OBITOBOI U Oyayuuei npogeccuoHAIbLHOM
NPOU3BOJACTBEHH |IIPOM3BOACTBEHHOM AesITeJIbHOCTH)
0ii 1esITeJIbHOCTH |1eATeJIbHOCTH YeJI0BeKa C
JeJ10BeKa MO3ULUHA YKOJTOTHYECKOH
Oe3onmacHoOCTH
8.1 |Xumus B ObiTy 1 |OTICHUBATH MOCIEICTBUS Keiic (c yuerom Oymymieit OK 01
NIPOM3BOJICTBEHHO |OBITOBOMW M MPOU3BOACTBEHHOU |mpodeccruonanbhoii aesrensHoctr) [OK 02
U IeATEeNbHOCTH  |ACITEIBLHOCTH YEJIOBEKa C Bo3MokHBIE TEMBI KEHCOB: OK 04
YyesoBeKa MO3ULUI 3KOJIOTHYECKOU 1. Ilorennenue kiuMara u OK 07
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Mopnyas / Pa3nen
/ Tema

PesynbTaT 00yuenus

OueHo4yHbIC MepONIPUATHS

OK

0€e301macHOCTH

BBICBOOOJK]ICHUE Ta30BBIX THIPATOB
CO JTHA OKeaHa.

2. Bynyuue matepuansl ajis aBua-,
MAaIIuHO- U MPUOOPOCTPOCHUS.

3. HoBble matepuanbl Ajist
COJIHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.
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