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1. lacnopT NporpaMMbl AUCUMIIUHBI

«XuMua»

1.1. MecTo AucuMILIMHBI B CTPYKTYpPe OCHOBHOM NPogecCHOHATBHON 00pa30BaTe/bHOM

NPOrpaMmblI

HuctunmuHa «XWMHS» OTHOCUTCSA K €CTeCTBEHHOHaydHoMmy ydeOHomy mwmkiay (OY].08),
OCBOGHHE KOTOPOW oOecIreyrBacTCs B paMKax peaju3allid MpOorpaMMbl MOATOTOBKH CIICIUATHCTOB

cpeanero 3BeHa no cnenuanbHocTH 44.02.02 «lIpenogaBanuie B HaYaIbHbBIX KJIACCaX)».

1.2. leau 1 3a1a44 AMCUUILJIMHBI, TPEOOBAHUSA K Pe3yJbTATAM OCBOCHHUSA AW CIUIIUHBI:

@opMUPOBAHHE Y CTYJICHTOB XHWMHYECKOW COCTABISIIOLIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa KaK OCHOBBI IPUHSITHUS PEIICHUM B KU3HEHHBIX ¥ TPOU3BOJICTBEHHBIX CUTYAIUAX,
OTBETCTBEHHOTI'O MTOBEJICHUS B PUPOJIHOM Cpeie.

3amaun TUCHUILIMHEL:

1) chpopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKUX MPOIIECCOB U
SBICHUN B OKpYXalollled cpeae, LEJOCTHOM HaydyHOM KapTHHBI MHpPA, B3aUMOCBSI3H H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHUS IMPOBOJUTH PaCUEThl MO XUMHUYECKUM (opMyrnaM M ypaBHEHUAM

XMMHYECKUX PEaKIUH,

OKCIICPUMCHTOB,

MJIaHUPOBAaTh U

MHTEPIPETUPOBATH

pPE3YyIbTAaTbl XUMHUYCCKUX

3) chopmMupoBaTh HABBIKK MTPOBEACHUS XUMHUYECKUX IKCIIEPUMEHTAIBHBIX UCCIIETOBAHUI
C coOmogeHueM TMpaBuil 0e30MacHOro OOpalleHus ¢ BeHleCTBaMH U JIaOOpaTOpPHBIM

o0opynoBaHUEM;

4) pa3BUTh YMEHUS aHATU3UPOBATH, OLICHUBATH, TPOBEPATH HA JOCTOBEPHOCTH M 0000IIaTh
MH(OPMAIIHI0 XUMHUYECKOTO XapaKTepa U3 pa3InIHbIX HCTOYHUKOB;

5) cdopmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOCH JEATEIBHOCTH U
XUMUYECKUX TTPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MPOIIECCOB;

6) cdopmupoBaTh MOHUMAaHHE 3HAYUMOCTH JIOCTIDKEHUN XHUMHUYECKOH HayKu H
TEXHOJIOTHH JJIs1 pa3BUTHsI COLIMATILHON U TIPOU3BOICTBEHHOM cep.

B paMKax mporpaMmbl JUCHUIIIINHBI 06y‘~IaI-OH_[I/IMI/IC$I OCBAanWBArOTCSA YMCHUS U 3HAHUS, a4 TAKIKEC,

dhopmupyrotcst obmre u(uin) mpodeccHoHaTbHbIE KOMIETEHIIUN U TMYHOCTHBIE Pe3yIbTaThI.

Koa v HamMeHoBaHMe

IInanupyemsbie pe3yJbTaTbl OCBOCHHMS JMCIUIIIHHBI

(popmupyembIx

O — Oo0mmue JucuuIInHapHbIe

OK 01 Beibupars| B wactu TpynoBoro Bocriutanusi: | - BJIaJA€Th CHUCTEMOM XUMHUYECKUX
CTIOCOOBI peleHusi| - TOTOBHOCTb K TPY/y, OCO3HAHUE | 3HAHUH, KOTOpast BKJTIOYAET:
3a1a4 [IEHHOCTHU MacTepCTBa, | OCHOBOIIOJIATAIOIIHE MOHSITUS
npodhecCuoHaNBHOM TpyJ0I00ue; (XuMuyeckuit JJIEMEHT, aToMm,
JeSITeTbHOCTH - TOTOBHOCTb K  aKTHBHOM | DJIEKTpOHHast 00ojouka aroma, S-, p-,
PUMEHHUTEITHHO K| IeSTEeIbHOCTH TEXHOJIOTHYECKOH 1 | d-3JICKTpOHHBIE OpOUTAIM aTOMOB,
pa3IMYHBIM COLIMATTbHOU HanpaBlIEHHOCTH, | UOH, MOJIEKYIIa, BaJICHTHOCT,
KOHTEKCTaM CHOCOOHOCTh WHUIUUPOBATH, | SJIEKTPOOTPUIIATEILHOCTh,  CTENEHb

IUTAHUPOBaTh M CaMOCTOSTEIBHO
BBITIOJIHATD TaKYIO JCATCIbHOCTD,

- UHTEpPEeC K Pa3IM4YHbIM chepam
npodeccCuoHaNBHOM
JCSITEBHOCTH,

OKHCJICHUS, XUMHUYECKasi CBSA3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBIA 00beM,
YTJIEPOIHBIN CKeNeT, QyHKIIMOHATbHAs
TpyIIa, paguKa, u30Mepus, U30MepHl,

TOMOJIOTUYECKHH  psAZl, TOMOJIOTH,
YTII€BOJOPOIBI, KHCIIOPO/I- u
a30TCo/IepXKaIIHe COEIUHEHMS,
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OsBnanenue YHUBEPCATbHBIMU
y4eOHBIMU MMO3HABaTEILHBIMHA
NEUCTBUSIMU:

a) 0a30BbIC JIOTHYCCKUE JCHCTBUS:
- CaMOCTOSITEIBHO (POPMYITHPOBATH
U aKTyaJIM3upoBaTh MPoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIIECTBEHHBIN
NpU3HAK WM OCHOBAHUSA  JUIS
CpaBHEHHUS, KiIacCU(UKAIUU H
0000111eHM;

- ONPEEIATh LETU JACSITeIbHOCTH,
3a/1aBaTh MapameTpbl U KPUTECPHUH
HX JTOCTHIKEHMS,

- BBIIBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPCUHS B
paccMaTpuBaeMbIX SIBIICHUSX;

- BHOCHUTb  KOPpPEKTHBHI B
JeITEIbHOCTD, OLIEHHBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PHUCKH TOCIICICTBHIA
JIeITEIIbHOCTH;

- pa3BUBaTh
MBIILIEHUE npu
YKU3HEHHBIX TTPOOIeM
0) 0a30BBIE HCCIICIOBATEIBCKHE
NEeNUCTBU:

- BIIQJCTh HABBIKAMH YYE€OHO-
HCCIIEIOBATENILCKOW U IIPOEKTHOU

KpEaTUBHOE
pelIeHnn

NEeSITEIbHOCTH, HaBBIKAMU
paspetnieHus npoouem;

- BBIABJIATH MMPUYIUHHO-
CIIEICTBEHHBIC CBSI3H u
aKTyaJIMu3UpPOBATh 3ajauy,
BBIZIBUT'aTh T'MIIOTE3Y €€ PCIICHUA,
HaXo0OIUuTh APTYMCHTBI JJISL
JI0Ka3aTenbCTBA CBOMX
YTBEPKACHHIH, 3a/1aBaTh

[apaMeTpbl U KPUTEPUU PELLICHUS;
- AQHAJIM3UPOBATH ITOJYUYCHHELIC B
XOJIe pellIeHUs 3a/1a4H Pe3yIbTaThI,
KPUTHYECKH OIICHUBATH ux
JIOCTOBEPHOCTh, ITPOTHO3HPOBATH
HN3MCHCHHUEC B HOBBIX YCJIOBUAX;

- yMeTb TEPEHOCUTHh 3HAHUS B
MO3HABATENIbHYIO U TPAKTHYECKYIO
00J1acTH )KU3HEACATSILHOCTH,

- YME€Tb UHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEIMETHBIX 00JIacTel;

- BBIABHTaTh  HOBBIC  HJICH,
npeaiaratb OpUTrHHAJIbHBIC
MoAXOJbl U PCUHICHU A,

OMOJIOTMYECKH AaKTHBHBLIC BEIICCTBA
(yrneBonpl, KUpbI, OCJIKH), MOHOMED,
oJIuMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,
KPUCTAJUTMYECKAsE  pPELIeTKa,  THIIbI
XUMUYECKUX Peakuid (OKUCIUTEIBHO-
BOCCTaHOBHUTEIIbHEIC, 9K30- u
SHJIOTEPMUUYECKHE, PEAKIIMM HOHHOTO
oOMeHa), pacTBOp,  SJIEKTPOJIUTEHI,
HE3JICKTPOJIUTBI, DJICKTPOJIUTHYECKAS
JHUCCOIUAIHS, OKHUCJIUTENb,
BOCCTaHOBUTEIIb, CKOPOCTb
XUMUYECKOM peaklnh, XHUMHUYECKOe
paBHOBECHE), TEOPHUHM U  3aKOHBI
(Teopuss ~ XMMHYECKOTO  CTPOCHHS
OPraHUYECKUX BELIECTB AM.
byrneposa, TEOpus
3JIEKTPOJUTUUECKON  JUCCOIMALINH,
MIEPUOANYECKUAN 3aKOH J..
MeHnpeneeBa, 3aKOH  COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XHMUH,
(hakTosIOTHUECKHE CBEACHHUS 0
CBOMCTBax, COCTaBe, IIOJYyYEHUH U
Oe30IrmacHoM HCIIOJIb30BaHUH
BOKHEHIIIUX  HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY U
MPaAKTUYECKOU JIeITeIIbHOCTH
YeJIOBEKA;

- YMEThb BBIBIATH XapaKTEPHbIE
MPU3HAKKA W B3aUMOCBSI3h MU3YYCHHBIX
MIOHATHUH, IIPUMEHSATH
COOTBETCTBYIOIIME  TOHATUA  MpHU
OMMCaHUU CTPOEHUS U  CBOMCTB
HEOPraHUYECKHUX W  OPTraHUYECKHUX
BELIECTB M WX  [PEBpalleHUI;
BBISIBIIATh B3aMMOCBSI3b XHMHYCSCKUX
3HAHHI c MOHATHUSMH u
MpeACTaBICHUSIMU TPYTUX
€CTECTBEHHOHAYUHBIX MPEIMETOB;

- YMETh UCIOJIb30BaTh HAUMEHOBAHUS
XHMUYECKHUX COeIMHEHUI
MEXyHapOIHOTO coro3a
TEOPETUUYECKON U NMPUKIATHON XUMHUHU
Y TPUBHAJIbHBIC HAa3BaHUS BAXKHEUIIINX
BEIIECTB (aTHseH, alleTHIICH,
rinepud, ¢geHon, ¢GopManbaeru,
YKCYCHasi KUCJIOTA, TJIMIHMH, YrapHbIA
ras, YIJEKHCIbIA Ta3, aMMHUak,
raiieHas U3BeCTh, HeralieHas U3BeCTh,
MUTHEBAs COJA U JIPYTUX), COCTaBIATh
(hopmMyIbl HEOPraHUYeCKUX u
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- CIOCOOHOCTh MX HCIIOIB30BaHUSI
B IIO3HABATEJILHOU U COLMAILHOU
MIpaKTHUKE

OpraHWYECKUX BEIIECTB, YpaBHEHUS
XUMUYECKUX PEaKIUi, OOBSICHATh HX
CMBICJI; TIOATBEPKIATh XapaKTePHbIC
XHUMHUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMU
M 3alUCAMH YPaBHEHUM XUMHUYECKHUX
pEeaKLHii;

- YMETh yCTaHaBJIMBATh
MIPUHAIC)KHOCTD M3yYEHHBIX
HEOPraHUYECKUX U  OPraHUYECKHX
BEILIECTB K OIpPEACIICHHBIM KJlaccam U
rpymnmnam COCIMHEHUH,
XapakTepu3oBaTb  MX  COCTaB H
BOKHEHIIIME CBOMCTBA; OMNPEICATh
BUJIBI XUMHYECKUX cBsI3eH
(xoBaJIeHTHaH, HMOHHas,
METaJUIMYecKasi, BOJOPOJIHAS), THIIbI
KPUCTAJUIMYECKUX DPEIIETOK BEIECTB;
KJIaCCU(PHUITUPOBATH XAMUYECKHE
peakiuu;

- chopmupoBaTh MPEACTABICHUSA: O
MaTepHaIbHOM €JINHCTBE MHpa,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTH
SIBICHUM TPUPOABI; O MeCTe U
3HAYCHUU XHUMHH B CHCTEME
€CTECTBEHHBIX HAyK M €€ pOoJu B
00ecre4eHn YCTOWYMBOIO pPa3BUTHS
YeloBEYECTBA: B PELICHUU MpodiieM
JKOJIOTUYECKOM, JHEPreTUYECKOW U
MUIIEBONH OE€30MaCHOCTH, B Pa3BUTUU

MEIHUIUHBI, CO3JIaHUH HOBBIX
MaTE€pUaloB, HOBBIX HCTOYHUKOB
JHEpruu, B obecrnieueHnn
palMOHATBHOTO

MPUPOIONOJIb30BAHUS, B

(OpMHUpPOBAaHUK  MHUPOBO33PEHUS U
o01iell KyJIbTypbl YeJIOBEKa, a TaKxke
9KOJIOTHYECKH 000CHOBAHHOTO
OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U
IIPUPOIHOMU Cpelie;

- BIJIAIETh CHCTEMOH XHWMHYECKHUX
3HaHUH, KoTOpas BKJIFOYAET:
OCHOBOIIOJIararome MOHSATHUSA
(1OTIONHUTENFHO K CHUCTEME MOHSATHIM
6a30BOr0 ypOBHS)

- U30TOIIBI, OCHOBHOE U BO30YKIEHHOE
COCTOSIHME  aToMma, T'HOpHIu3aInus
aTOMHBIX  OpOuTasielf, XuMHUYecKas
cBa3b (" " wm "", KpaTHblE CBSI3H),
MOJIIpHas KOHLIEHTpaLus,
CTpyKTypHast  (opmyna, u30MepHs
(cTpykTypHasi, reomeTpuyeckas (1uc-




TPAHC-U30MEPHUSI), TUIBl XUMHYECKHX
peakiuii (roMo- U TIeTepOreHHBIE,

obpaTuMble u HeoOpaTuMebIe),
pacTBOpel  (MCTHHHBIE, JWCIIEPCHBIC
CUCTEMBI), KPUCTAJTIOTUAPATHI,

CTETICHb JIUCCOIUAIIAHN, DJICKTPOJIH3,
KPEeKUHT, pPUPOPMHHT); TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pPEHUYECKHE 3HAHNUS, JIeKAIIUe
B OCHOBE IMOHMMAaHUS IPUYMHHOCTH U
CHCTEMHOCTH XUMHYECKHX SIBJICHUH,
COBPEMEHHBIC  MPEACTABICHUS O
CTPOCHMHU BEUIECTBA Ha AaTOMHOM,
MOJICKYJSIPHOM W HAJMOJICKYJISIPHOM
YPOBHSIX; MIPEICTABICHHS 0
MEXaHM3MaX XHMHYECKUX PEaKIuH,
TEPMOJMHAMHYCCKAX U KHHETHYCCKHUX
3aKOHOMEPHOCTSIX WX MPOTEKaHHS, O

XUMHNYCCKOM PaBHOBCCHH,
AUCTICPCHBIX CUCTeMax,
q)aKTOJIOFI/I‘ICCKI/Ie CBCACHU 0
CBOﬁCTBaX, COCTaBC, TIIOJYUYCHUU U
0€e301acHOM HCIIOJIB30BaHUHN

Ba)KHEHIITNX HCOPTraHN4YCCKUX u
OpraHu4Y€CKUX BCHICCTB B 6I)ITy u

MPaKTHYECKON JEeSTEIbHOCTH
YeloBeKa; 001X Hay4YHBIX
TIPUHIIAIIAX XUMHUYECKOTO
MIPOU3BOJICTBA (Ha npumMepe

IPOU3BOJACTBA  CEPHOM  KHCIIOTHI,
aMMHakKa, MeETaHoJla, TepepadoTKu
HedTH);

- yYMeTb NPOBOJUTH pacyeTbl IO
XUMUYECKUM dbopmynam U
YpaBHEHUSIM XUMUYECKUX PEaKIUN ¢
UCIIOJIb30BAaHUEM buznuecKkux
BeIMYMH (Maccel, oO0BEMa Ta30B,
KOJIMYECTBa BEIIECTBA),
XapaKTepU3yloIMX  BellecTBa  C
KOJIMYECTBEHHOW CTOPOHBI: PacyeThbl
o HaXO0K/JICHUIO XUMHYECKON
(dhopMyIbl BelIeCTBa; pacueThl MacChl
(oObema,  KOJIMYECTBA  BEILECTBA)
MPOAYKTa PEAaKUUH, €CIH OAHO W3
HUCXOJHBIX BEUIECTB JaHO B BHJIE
pacTBopa ¢ ONpPEAEICHHOW MAacCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA WU
JaHO B U30OBITKE (MMEET NpHUMECH);
pacdeTsl MaccoBOM WM OOBEMHOU
JOIM  BBIXOJAa TPOJYKTa pEeaKLHUu;
pacueTsl TerIoBoro 3¢ eKra peakiuid,
00BEMHBIX OTHOIICHUH T'a30B; - YMETh




BBIABJIAITE XapPAKTCPHBIC TMPU3HAKU U
B3aMMOCBA3b H3YYCHHBIX HOH?ITPIﬁ,

IPUMEHSTh COOTBETCTBYIOLIHE
MOHATHSI NPU ONMCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKUX u

OPraHWYeCKHX  BEIIECTB U WX
NPEBPAICHHIA; BEISIBIIATH B3aUMOCBSI3b
XUMHAYECKMX 3HAHUN C MOHATUSAMH U
MPEICTABICHUSIMU JIPYTUX MPEIMETOB
st 0oJiee OCO3HAHHOTO MTOHUMAaHUS U
0OBSICHEHUS CYIIHOCTH
MaTepUaITbHOTO  €IWHCTBA  MHPA;
UCIOJIb30BATh CUCTEMHBIE
XUMHAYECKHE 3HAHUS Ui OOBSICHEHUS
u POTHO3UPOBAHHUS SIBIICHHIA,
UMEIOTITIX €CTECTBCHHOHAYYHYIO
OpUpOAY;

- YMETh HCIIOJIb30BaTh HAUMCHOBAHHS
XUMHAYECKHUX COCITUHCHUM
MEXIyHAPOIHOTO cor03a
TEOPETUYCCKON M MPUKIATHOW XUMHUU
Y TPUBHUAIbHbIC Ha3BaHHS BEINECCTB,
OTHOCSIIIIMXCSL K W3YYCHHBIM KJlaccam
OpPraHUYeCKUX W  HEOPTaHUYECKUX

COeIMHEHU; UCTIOJIb30BATh
XHMHYECKYIO CHMBOJITUKY TSt
COCTaBJICHUS bopmyi
HCOPraHNYCCKUX BCIICCTB,
MOJIEKYJSIPHBIX ~ U CTPYKTYPHBIX
(pa3BepHYTBIX,  COKpAIIEHHBIX |

CKEJIETHBIX) (OPMYyJl OpPraHMYECKUX
BEIIECTB;  COCTABJIATH  YPAaBHEHUS
XUMHUYECKUX PEAKUUl U PAacKpbIBaTh
ux CYILIHOCTb:
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIX

peakluii IOCPENCTBOM COCTaBJICHUSA
JIEKTPOHHOTO OajlaHCa 3TUX peakluii;
peakuuii HMOHHOrO OOMeHa IyTeM
COCTaBJICHUS X MTOJIHBIX u
COKpAIIICHHBIX HOHHBIX YPaBHEHMIA;
peakuuin TUAPOJIN3a, peakuuin
KOMIUIEKCO0Opa3oBaHus (Ha NpuMepe
TUAPOKCOKOMIUIEKCOB LUHKA "
IIOMUHUA); MIOATBEPK1aTh
XapaKTepHble XUMHYECKHE CBOMCTBA
BEIICCTB COOTBETCTBYIOIIMMHU
JKCIEPUMEHTAMH " 3aMUCSIMU
YpPaBHEHUN XUMHUYECKMX pEaKkLui; -
YMETh KJIaccu(uImpoBaTh
HEOPraHW4YECKHEe W  OpraHUYecKue
BEIIECTBA M XHMHUYECKHE PEaKIHH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS




U KpUTepUH s  KiIaccu(UKauuu
U3y4aeMblX XMMHUYECKHX OOBEKTOB;
XapaKTepu30BaTh COCTaB u
BayKHEHIIIHE CBOICTBa BEILICCTB,
NPUHAIISKANMX K  OINpeaesICHHBIM
KjJaccaM W TIpyHnaM COeAMHEHUi
(mpocteie BEILIECTBA, OKCH/IBI,
THJIPOKCUIBI, COJIH; YIJIEBOJOPOIHI,
npocTeie 3(UpBI, CHOUPTHL, (HEHOJIHI,
QJIbJETUABI, KETOHbI, KapOOHOBbIE
KUCJIOTBI, CJIOXHBIE 3(QUPBL, KUPBHI,
YIJIEBOABI, AMHUHBI, AMUHOKHUCIIOTHI,
O€JKM); IPUMEHATh 3HAHHUS O COCTaBe

U CBOMCTBAx BELICCTB JUIs
JKCIIEPUMEHTAILHON IIPOBEPKHU
TUIIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEN [IPOTEKAHUSA
XUMHYECKHUX peaKuii "
IIPOrHO3MPOBAHMS BO3MOXKHOCTEM HX
OCYILIECTBIICHHUS; - yMETh
IMOATBCPKAATH Ha KOHKPCTHBIX
IpUMepax XapakTep 3aBUCHUMOCTH
PEaKMOHHOMN CIOCOOHOCTH
OpTraHU4YCCKUX COGZ[I/IHGHI/If/'I oT

KPaTHOCTH W THIIA KOBAJICHTHON CBSI3U
(" "wu""), B3aMMHOT'O BIIMSHUS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX; a TAKKe

oT 0coOeHHOCTEeH peanu3anuu
pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS
peakiuii; - yMeTb XapaKTepUu30BaTh
JJIEKTPOHHOE CTPOEHHUE aTroMoB (B
OCHOBHOM 51 BO30YXIECHHOM
COCTOSSHUM) ¥ HMOHOB XHMHYECKUX
3JI€eMEHTOB 1 - 4  nepuonoB

[Tepnonnueckoi CUCTEMBI J.N.
MeHnneneeBa W UX  BaJCHTHBIC
BO3MO)XHOCTH, HCIIOJIb3Ysl IOHSATHS
"s", "p", "d-anextponHbie" opOuUTaNH,
SHEPreTUYECKUe YpPOBHU; OOBSACHATH
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB
XUMHYECKHX 2JIEMEHTOB u
o0pa3yeMbIX MMM COEIUHEHHUH I10

MIEpUOIAM U IPYIIIAM
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OK 02. Ucnoap3oBaTh

COBPEMEHHBIC
cpeacTBa
aHaim3a
WHTEPIIPETAIUN
uHpopmaruu, u
UH(POPMAIMOHHBIE
TEXHOJIOTHUH  JIJIst
BBITTOJIHEHUS 3a/1a4
npoecCuOHABLHOM
NeSITeIIbHOCTH,

ITOMCKA,

)51

- B oOmactu  1eHHOCTH
HAyYHOTO IMO3HAHUS:

- - c(hOpMHUPOBAHHOCTh
MHPOBO33PCHUS,
COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAyKH U OOLIIECTBEHHOMN MPAKTUKH,
OCHOBaHHOTO Ha JIMAJIOTe KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HaHUIO
CBOEr0 MECTa B IMOJIUKYJIbTYPHOM
MUDE;

- COBEpLICHCTBOBAHUE
SI3LIKOBOM " YUTATEIbCKOU
KYJbTYPBI KaK CpeacTBa

B3aHMOI[efICTBHﬂ MCXKAY JIOAbMHA U
IMO3HAaHHA MUpPaA,

- OCO3HaHUe LEHHOCTH
HAay4YHOU JIESITEIIbHOCTH,
TOTOBHOCTD OCYILIECTBIISATH

MPOCKTHYIO U UCCIIEIOBATEIHCKYIO
NESITeIbHOCTh MHIUBUAYAILHO U B
rpymre; OBnanenue
YHHUBEPCAIbHBIMU y4eOHBIMH
MI03HABATEIbHBIMU JICHCTBHUSIMU: B)
paboTta ¢ HHpOpMAIIMECH: - BIaJICTh

HaBBIKAMHU MOJIy4EHUs
UHpOpPMALlUM U3  MCTOYHHUKOB
pa3sHBIX THIIOB, CAMOCTOSITEIBHO
OCYIIECTBIIATh  NOMCK, aHaJIN3,
CHUCTEMATU3ALNIO0 u
WHTEPIIPETALINIO UHpOpMaLUU
pa3IUYHBIX  BUJOB U popM
IpeJICTaBICHHUS;

- CO3JaBaTb TCKCTHI B PAa3JIMYHBIX
dbopmarax C ydeToM Ha3zHaYeHUs

uHpopmaruu u LIEJIEBOM
ayAUTOPHH, BBIOMpas
ONTHMAJILHYIO bopmy
MPEJICTaBICHUS U BU3YAIU3alUH; -
OILICHUBATh JIOCTOBEPHOCTb,

JETUTUMHOCTh HMH(pOpMAINH, ee
COOTBETCTBUE IIPABOBBIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

- HCII0JIb30BATh CpeacTBa
UH(POPMALIMOHHBIX "
KOMMYHMKAI[MOHHBIX TEXHOJIOTHH
B pelIeHnn KOIHUTHUBHBIX,
KOMMYHHUKaTHUBHBIX u

- YMETh IUIAaHUPOBATh W BBHITIOIHSATH
XUMHUYECKUH JKCIIEPUMEHT
(npeBpatueHus OpraHUYECKUX
BEIIIECTB MPU HArPEBAaHHUH, TIOJTYYECHUE
STHJICHA M W3Y4YEHHE €ro CBOMCTB,
KayeCTBEHHbIE PEAKIIUU Ha aJIbJACTUIbI,
Kpaxmar, YKCYCHYIO KHCIIOTY;
JieHaTypanus OeJIKOB IIPH HATPEBaHUH,
LBETHBIE PEAKIIMH OEIKOB; MPOBOIUTH
peakuuu HMOHHOTO oOMeHa,
OTIPECIIATh CPEY BOAHBIX PACTBOPOB,
KayeCTBEHHBIC peakiuu Ha Cyinbdar-,
KapOoHAaT- © XJOPHJIAHHOHBI, Ha
KaTUOH aMMOHHUSI, peuiarhb
9KCIIEPUMEHTANbHBIC 33/]a41 IO TeMaM
"Meramue"  u "Hemeramiel") B
COOTBETCTBUH C TMPAaBUIAMU TEXHHKH
0C€30IacHOCTH TpHU  OOpaIlllEeHUH ¢

BEIIECTBAMHU u 1a00paTOPHBIM
0o0opyI0oBaHUEM; MIPEACTABISITH
PE3YIbTATHI XUMHUYCCKOT'O
JKCIepUMeHTa B (opMe  3amucu
ypaBHCHHI COOTBETCTBYIOIIHX

peaknmii ¥ (GOPMYIUPOBATH BBIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB; - YMETh
aHAJIM3UPOBATh XUMHUYECKYIO
uHbOpMaIlMIO,  TONy4yaeMyl W3
pa3HBIX HCTOYHHUKOB (cpenctB
MaccoBOM uHpOpMaluy, ceThb
WnTepHer u npyrue);

- BIAJeTb OCHOBHBIMH METOJAMH
HAyYHOTO TIO3HAHHWS  BEUIECTB U
XUMHUYECKUX SIBIICHUH (HaOIIoAeHue,
U3MepeHue, HKCHEPUMEHT,
MOJICIUPOBAHUE);

- yMeTb TMPOBOAWUTH PACYETHl IO
XUMHUYECKUM dopmynam U
YPaBHEHMSIM XMMUYECKHX pEaKIHUid ¢
HCIIOIb30BAHUEM buznueckux
BEJIMYMH, XapaKTePU3YIOIINX
BEIIIECTBA c KOJINYECTBEHHON
CTOPOHBI: Macchl, o0beMa
(HOpMaJIbHBIE yCIIOBUSA) ra3os,
KOJIMYECTBa BEIIECTBA; HCIIOIH30BATh
CHUCTEMHBIE XHMHUYECKHUE 3HAHUS JUIs
NPUHATUS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

- YMETh CaMOCTOSITENILHO TIAHUPOBATh
u MIPOBOJIUTH XUMHAYECKUH
HKCIEPUMEHT (TTOJTydYeHHE M U3YUeHUE
CBOMCTB HEOPraHWYECKUX "
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OpTraHU3aIMOHHBIX 3a1a4 c
COOII0IEHUEM TpeboBaHU
PrOHOMHKH, TEXHUKH
0e30MacHOCTH, TUTHEHEI,

pecypcocOepekeHus1, MPaBOBBIX U
ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BIIAJICTh HaBBIKaMH
pacno3HaBaHUs u 3aIIUTHI
uHpopManuy, WHPOPMALUOHHOM

0€30I1aCHOCTH JINYHOCTH,

OpPTaHHYECKUX BEIIIECTB,
KayeCTBEHHBIC peaknuu
YIJIEBOAOPOIOB PA3IMYHBIX KIACCOB U
KHCJIOPOACOACPKAIINX OPTaHUIECKUX
BEIIIECTB, perieHue
IKCIEPUMEHTATBHBIX 3a1a4 o
pacro3HaBaHUIO HEOPTaHUYECKUX U
OpPraHUYECKUX BELIECTB) C
coONIOICHHEeM TMpaBui 0E30MMacHOTO
oOpamieHuss € BEmECTBAMH |
1a60paTOPHBIM o0opynoBaHUEM,
(GbopMyIHpOBaTH LENU HCCIICAOBAHUS,
MPEJOCTaBIATh B pazIudHOi (hopme

pe3yabTaThl JKCIIEPUMEHTA,
aHAJIM3UpPOBaTh M  OLIEHMBATh HUX
JIOCTOBEPHOCTb;

- YMETh OCYIIECTBIISATh
LeJIeHaPaBICHHBIN MTOUCK
XUMUYECKON uH(popMaIuu B

pa3IMYHBIX MCTOYHHUKAX (Hay4yHas W
ydueOHOHAy4YHas JINTepaTypa, CpeaCcTBa
MacCOBOH uHpopmanuu, CeThb
WuTepHer u JApyrue), KpUTUYECKU
AHAJIM3UPOBATH XUMHUYECKYIO
uHpOpMaIMIo, TepepadbaTeiBaTh €€ |
HCIIOJIB30BaTh B COOTBETCTBHM C
MOCTaBIICHHOW yueOHOW 3amaueid; -
BJIAJETh CHCTEMOI 3HAHWH O METOIax
Hay4HOI'O MMO3HAHUSA SIBJICHH I
PUPOJIBI, HCIIOJIb3YEMBIX B
€CTECTBCHHBIX HayKaX M YMEHHSIMHU
MIPUMEHSATD 9TH 3HAHUS npu
SKCIEPUMEHTAIbBHOM  HMCCIIEJOBaHUU
BEIIIECTB u JUTSE 00BACHEHHS
XUMHYECKUX  SIBIEHHH, HMEIOIIHUX
MECTO B TPUPOJAE MPAKTUYECKOMN
JIeSITeIbHOCTH yeJIOBEeKa n B
ITOBCEIHEBHOM JKU3HU,
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OK 04. BddexTuBHO

B3aUMO/ICIICTBOBATh H
paborathb B
KOJIJICKTHBE U
KOMaHJIE;

- TOTOBHOCTE K
CaMOPa3BUTHIO,
CaMOCTOATENLHOCTH H
CaMOOTIPE/ICIICHUIO;

- -OBJIaJICHUE HaBBIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOMN " COLIMAIbHON
IeITEIIbHOCTH,

OBnageHue YHUBEPCATbHBIMHU

KOMMYHUKATUBHBIMU JICUCTBUSIMU:
0) coBMeCTHasl I€SITEIIbHOCTD:

- TNOHMMaThb U  UCIOJIb30BATh
MPEUMYILECTBA  KOMAaHJHOM U
WHIUBUTyaJIbHON PabOTHI;

- IpPUHMMATh LEIU COBMECTHOMU
JesATeTbHOCTH, OPTaHU30BbIBATh U
KOOPJMHHUPOBATH JICUCTBUS IO €€
JOCTUKEHHUIO: COCTaBIIATh ILJIaH
JICUCTBUM, paCHpEeleNsiTb pPOIU C
Y4€TOM  MHEHHMM  YJaCTHUKOB
o0cyx1aTh pe3ynbTaThl
COBMECTHOM paboThI;

- KOOPJAMHHMPOBATH U BBINOJIHATH
paboTy B YCIOBUSAX pEalbHOTO,

BUPTYAJIBHOI'O u
KOM6I/IHI/IpOBaHHOFO
BSaHMOHCﬁCTBHH;

- OCYHICCTBJIATDH IIO3UTUBHOC
CTPATCTUYCCKOC IMOBCACHUC B

Pa3IMYHBIX CUTYaIUSX, POSIBIISITH
TBOPYECTBO U BOOOpakeHUe, ObITH
MHUIIMATHBHBIM Osnanenue
YHHUBEPCATHHBIMU PETyISATUBHBIMH
JNEHCTBUSAMU: T) MPUHATHE Ce0s U

JIPYTUX JIFOIEH:
- IPUHUMATb MOTHUBLI U APT'YMCHTEI
IpYrux JIIOAEH IIpU  aHajuu3e

pe3yJIbTaTOB JIEATEIbHOCTH;
- IPU3HABaTh CBOE IIPaBO U MPaBO
JIPYTHX JIIO/IEH HA OLINOKHY;

- pa3BUBaTh CIIOCOOHOCTh
MOHUMATh MUD C MO3ULUH JPYTOro
4eJI0BEKa;

- yMeThb IUIAHUPOBAaTh U BBIINOJHATH
XUMHYECKUM 9KCIIEPUMEHT
(mpeBpallleHrs OPraHuYeCKUX BEIIECTB
[IpU HArpeBaHUH, MOJTyYeHHE dTUIICHA U
U3YyYEHHE €r0 CBOMCTB, Ka4eCTBEHHBIE

peakuuMu Ha ampAeruibl, Kpaxma,
YKCYCHYIO  KHCIIOTY; JeHaTypanus
OeKOB TMpU HArpeBaHUM, IIBETHbHIE

peakuuu OETKOB; MPOBOAUTH PEAKIIHH
MOHHOTO OOMEHa, OIpeNeNiTh Cpeay
BOJHBIX PacTBOPOB, Kaue€CTBEHHBIC
peakuu Ha cynbdar-, KapOOHAT- H
XJOPUJAAHUOHBI, HA KaTUOH aMMOHUS,
pemaTh SKCIEPUMEHTANIbHBIE 33/1a4uH,
no Temam "Mertamisl" u "Hemeramisr")
B COOTBETCTBHH C MPABUIIAMHA TEXHUKHU

0€30MacHOCTH TNpH  OOpalIeHuu ¢
BELIECTBAMU u 71a00paTOPHBIM
o0opyI0BaHUEM; MIPEACTABISITH
pe3yJbTaThI XHMHUYECKOTO
JKCIIEpUMEHTa B (GopMe  3alHcu
ypaBHEHUI COOTBETCTBYIOIINX

peakiuii 1 (GOpMyIUPOBATh BHIBOJIBI HA
OCHOBE OTHUX pe3yJIbTaTOB; -YMETh
CaMOCTOSITENILHO ~ IUIAHUPOBAaTh U
MPOBOJIUTh XUMUYECKUN HKCIEPUMEHT

(nonyquI/Ie U HU3Y4YCHHUC CBOICTB
HCOPTaHUYCCKUX 151 OpTraHU4YCCKUX
BCIICCTB, Kau4CCTBCHHBLIC pcaKknuun

YrJII€EBOAOPOAOB PA3JIMYHBIX KJIACCOB U
KHCJIOPOACOACPIKAINNUX OPTraHUYCCKUX

BEIIIECTB, penieHue
IKCIIEPUMEHTAITLHBIX 3a7a4 10
pacro3HaBaHUIO HEOPTAHWYECKUX W
OpTraHUYECKUX BEIIIECTB) C

coOfo/IeHUeM TIpaBUJ  0€30I1aCHOTO
oOpamieHuss ¢ BemecTBaMH U
1a00paTOPHBIM 00opy/ioBaHuEM,
(opMyIHpOBATh IENH HCCIIEOBAHUS,
MPEeOCTAaBIATh B pPa3IUyHON (opme
pe3yabTATHI IKCTIEPUMEHTA,
aHAIM3UPOBAaTh H  OIEHUBATh  HX
JIOCTOBEPHOCTb;
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OK
ConelicTBOBaThL
COXPaHEHHUIO
OKpYKarolle Ccpeasl,
pecypcocOepereHuIo,
NPUMEHSTh 3HaHUS 00
M3MEHEHUU KJIMMara,
TIPUHITAIIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3 pexTuBHO
JIEUCTBOBATE B
Ype3BhIYANHBIX
CUTYaIUAX

07.

B obnactu 9KOJIOTMYECKOTO
BOCITMTAHUS:

- c(hOpPMHUPOBAHHOCTH
9KOJIOTHYECKOM KYJIBTYPHI,

NOHMMAaHHUE BIMSHUS COLMAIBHO-
SKOHOMUYECKMX TIPOLECCOB HA
COCTOSIHHE HPUPOTHOM "
COIMAJIbHOM Cpelbl, OCO3HAHHE
r7100aJTBHOTO Xapakrepa
HKOJIOTHYECKUX MPOoOIIeMm;

- IUIAHUPOBAHHE M OCYILECTBICHUE
JICUCTBUI B OKPYXAIOILIEH cpeaie Ha

OCHOBE 3HaHUSA nenen
YCTOWYHBOIO pa3sBUTHUA
YeJI0BEYECTBA; aKTUBHOE
HETIPUATHE JICUCTBUMH,
IIPUHOCSIIMX BpEJ OKPYXaOIIEH
cpene;

- yMEHUe IIPOrHO3UPOBATH

HEOJIaronpusITHBIE SKOJOTUYECKUE
MOCJIC/ICTBHS  TIPEITPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPAIIATh UX;

- PaCIIupCHUC OIIBITa
ACATCIIbHOCTH 9KOJIOTHUECKOM
HaIIpaBJICHHOCTH;

- OBJaJICHUE HaBBIKAMHU Y4eOHO-
HCCIIEIOBATENILCKON, IPOEKTHON U
COIIMAJIbHOM JIEATEIIbHOCTH;

- chopMHpOBaTh TPEJACTABICHUSA: O
XUMHUYECKOH COCTAaBJISIONIEH
€CTECTBCHHOHAYYHOW KapTHUHBI MHDA,
poJIM XUMHUU B TIO3HAHHWH SIBJICHUH

IPUPOJIBI, B (dbopMupoBaHUU
MBILUICHUS U KYJIbTYPhl JINYHOCTH, €€
(YHKIIMOHATTBHOM IrPaMOTHOCTH,
HEOO0XO0MMOM TUISt peleHus

NPaKTUYECKHUX 3a7a4 M HKOJIOTMYECKU
00OCHOBAHHOTO OTHOILIEHHSI K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;

- yMeTh  coOioaath  MpaBHIIa
JKOJIOTUYECKH 11e1€c000Pa3HOTro
noBefeHuss B ObITY U TPYAOBOH
ACATCIIBHOCTH B LCIIAX COXPAHCHUA
CBOEr0 3JI0pOBbS M  OKpYXKarollen
IIPUPOIHOMN Cpenbl; YYUTBLIBATh
ONaCHOCTh BO3JECUCTBUS Ha JKUBbIC
OpraHu3Mbl OIPCACICHHBIX BCIICCTB,

MOHUMas CMBICH MMOKa3aTels
npeaeabHON JIOITyCTUMOU
KOHIIEHTpAaIl1U;

- YMETh MPOrHO3UPOBATb,
aHalM3UpOBaTb W OIEHUBATh  C
MO3UIINN SKOJIOTHYECKOU
0€30I1aCHOCTH MOCJIEACTBHS OBLITOBOH U
IIPOU3BOJACTBEHHOMN JIeITeIbHOCTH

YeloBeKa, CBSI3aHHOU C mepepadoTKon
BEILECTB; MCIOJb30BaTh MOJY4YECHHbIE
3HaHUS A TPUHATAS TPAMOTHBIX
pemieHuit mpoOjeM B CHUTYyalusx,
CBSI3aHHBIX C XMMHUEH;

- YMETh OCO3HaBaTh  OIACHOCTh
BO3JICMCTBUSI HAa KUBBIE OPTraHU3MBI
OTIPEJICJICHHBIX  BEIIECTB, MOHUMAs
CMBICH MoKa3aTesst MpeaeIbHON
JOTTyCTUMOM KOHIICHTpAIUH, u
MOSICHATh Ha TPUMEpPAxX  CIOCOOBI
YMEHBIIECHUSI U TPEIOTBPAICHUS HX
BPEHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa.

Kox THYHOCTHBIX pe3y/1bTaToB

JIP4,J71P9,J1P10,JIP14,JIP15,JIP16
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1.3. Ko/iu4ecTBO 4acOB HA 0CBOEHHE MPOrpaMMbl JHCHMIJIMHBI:
MaKCUMaJIbHOM y4eOHON Harpy3ku oOydaromnierocs 39 4acoB, B TOM YHCIIC:
00s13aTeNIbHOM ayJUTOPHOM yueOHOM Harpy3Kku odydatomierocs 39 4acos.

2. CTpyKTypa U cojepkaHue JUCHUILIIHHBI

2.1. O0beM JTUCHMILIMHBI M BUbI Y4e0HOI padoThI

Buo yueonoiit pabomut Oovem uacos

MakcumajbHas yueOHasi Harpy3ka (Bcero) 39
O0s3aTe/IbHASI Ay TUTOPHAN YUeOHAsh HArpy3Ka (Bcero) 39
B TOM YHCIIE:

JIEKLIUA 22
MPAKTUYECKUE 3AHATUS 17
@DopMa NPOMEKYTOUYHON ATTEeCTALMH M0 JUCUHUIINHE JuddepeHunpoBaHHbIi
2 cemecTp 3a4er
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2.2. TemaTnyeckuii mjiaH u coaepikaHue NUCHUIIJIUHDBI

HaumeHnoBaHue Mmoay.eii, Conep:xxanue yueOHOro MaTepuaJia, JJadopaTopHbie U NPpaKTUHYeCKHe PadoThI, Oo6bem dopMupyemble
pa3/1es10B U TeM 4acoB KOMIEeTEeHINH
Cemectp 1
Tema 1. Coaepixanue yueOHOr0 MaTepuaJia
CrtpoeHue aToMOB
CoBpeMeHHast MOJIENb CTPOCHHS aTOMa. DJIEeKTPOHHAS KOHpHUryparus aroma. Kimaccudukarst 1
XUMHYECKHX 3JIEeMEHTOB H
. XHUMHUYECKHX DJIEMEHTOB (S-, P-, d-a5meMenTh1). OCHOBHOE U BO30YKICHHbBIE COCTOSIHUSI aTOMOB.
NMpUpoaa XUMUYECKOH CBA3U .
BanenTHple 3neKTpoHBL. BaneHTHOCTE. DIIeKTpOHHAS IPUPOAa XUMHUIECKOH CBS3H.
DIEeKTPOOTPHUIIATEIEHOCTh OK 01
OK 02
IIpakTUyeckue u 1a00pPaATOPHbIE 3AHATHS OK 04
1. Pemenue pacueTHBIX 3aJjaHHii HA COCTABJICHUE XUMUYCCKUX (POPMYIT IBYXaTOMHBIX COSIMHEHUH 1
(okcumoB, cynb(GUI0B, THAPUIOB H T.II.)
2. Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUIECKUX 33aHUN HA COCTABIEHHUE XUMHUECKUX
(hopMyJ1 IBYXaTOMHBIX COCTUHEHHMI (OKCHUIIOB, CYJIb(GUI0B, TUAPU/IOB U T.II.)
Tema 2. llepuoanyeckuii Conep:xanue yueOHOro MaTepuaJa
3aKOH U Tadauua .
JLW.Meneneesa 1.Ilepuoanueckas cucrema xuMudeckux 35meMenToB .M. Menaeneepa. @U3HUECKUl CMBICT 1 OK 01
o [lepuonuueckoro 3akona JI.11. Menneneena OK 02
IIpakTUyeckue u 1a00pPaATOPHBIE 3AHATHS
1. Penenre mpakTHKO-OPHEHTUPOBAHHBIX TEOPETUIECCKHX 3aJaHUN Ha XapaKTePU3AIHMI0 XUMHUIECKUX 1
3JIEMEHTOB: "MeTaindeckue / HEMETaJUTMYECKUE CBOMCTBA, DIIEKTPOOTPUIIATEILHOCTh U CPOJICTBO K
JJIEKTPOHY XUMHUYECKHX DJIEMEHTOB B COOTBETCTBHE C MX JICKTPOHHBIM CTPOCHHEM U ITOJIOKEHHUEM B
MEPUOANYECKON CUCTeMe XuMudeckux anemeHToB JI.M1.Menneneena"
Tema 3. Conep:xanue yueOHOro MaTepuasa OK 01
CTtpoeHue u cBoiicTBa OK 02
HECOPraHUYE€CKHUX BCIIECCTB 3neKTpOXHMI/IquKa$I STUEUKa. 9HeKTp0)1HLIe HOTeHIMAIbl. Psag CTaHIapTHBIX 1

MOTeHIHAaNoB. I albBaHUYECKHI DJIEMEHT

I[IpakTHYeckue n 1a00paTOPHbIE 3AHATHSA
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1. Knaccuduxanusi HeOpraHMUECKUX BEIECTB. XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKHUX BEUIECTB. 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIECTBA OT THUIA KPUCTAITHYECKON
pemeTky. [Ipuunabl MEHOroo6pasus Bemects. HoMeHknaTypa u Ha3BaHHEe HEOPTaHMUYECKHX BEILLECTB
MCXOIs M3 HX XUMUYECKOH (hOpMYIIBI MM COCTaBIICHHE XUMHUECKONH (OPMYITBI UCXOS M3 HA3BAHUS
BelIeCTBa 10 MEXAYHAPOJIHOM MM TPUBUAJILHOW HOMEHKIAType. Perienre 3agau Ha pacueT MaccoBoi
mou (Macchl) XMMUYIECKOTO dJIEMEeHTa (COeAMHEHNS) B MOJIEKYIIe (CMecH).

CocraBieHHe XMMUYECKUX PEAKLUI ¢ y4aCTHEM OKCHIOB METAJIJIOB, HEMETAJIIOB U aM(OTEPHBIX
HIIEMEHTOB, HEOPTAaHUYECKUX KUCIIOT, OCHOBaHUM W aM()OTEPHBIX THAPOKCHAOB, HEOPTaHMYECKHUX COJIEH,
XapaKTEepU3YIOIIUX UX CBOMCTBA.

PereHre MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUI HA CBOMCTBA U MOIYyYEHUE
HEOpraHUYECKUX BEIIECTB

Tema 4. Xumuueckue Conep:xanue y4eOHOro MaTepuaJia OK 01
PeaKIuN € y9acTHEM JIpoOHbIH aHann3. KauecTBeHHBIE XMUMUYECKUE PEaKINY, XapaKTepHbIe I 00HAPYKEHUS OK 02
HEOPraHneCcKux HEOpraHNYEeCKUX BEIIeCTB (KaTHOHOB U aHMOHOB). CocTaBlieHNe KaueCTBEHHBIX XMMUYECKUX PEaKIIHA,
BELIECTB XapaKTEePHBIX I 00HAPYKEHUST HEOPTaHWIECKHUX BeIecTB (KaTnoHOB |-V rpymm 1 aHnoHOB) B

MOJIEKYJISIPHOW W MOHHOU (hopMax
Tema 5. Pacno3zHaBanue Conep:xanue y4eOHOro MaTepuasia OK 01
HEOPTaHUMECKUX KATHOHOB  [[ThaTHyeckne U J1a60PaTOPHBIE 3aHATHS OK 02
U aHuoHOB. KayecTBeHHbIE OK 04
peAKIUHH HA HOHBI B PacniozHaBaHMe HEOPTaHUYECKUX BELLICCTB (KaTI/IOI;IOB I-VI rpymnn uiau aHKOHOB) € UCIIOJIB30BaHUEM OK 07

KAQUCCTBCHHBIX aHAJIMTHUYCCKUX PCAKIIU. ,Z[pO6HI)II/I aHaJIn3 C ICJIbIO O6Hapy)KeHI/I$I OTACJIBbHBIX aHAJINTOB
pacTeope 13 YKCIIa HEOPraHWYECKUX KATHOHOB M aHUOHOB. BO3HUKHOBEHNE aHAIMTHYECKOTO CUTHAJIA C TOUKH

3pEHHS XUMHUECKUX IPOLIECCOB MPH MPOTEKAHUH aHATMTHYECKOH peakunu. [IpuMeHenne MeToauk

NpoOHOTO aHanK3a JJisi OOHAPYKEHUSI OTJENTbHBIX HEOPTraHWYECKUX BEIIECTB B aHAITM3UPYEMBIX Cpejiax

(00BEKTax OKPYIKAIOIICH Cpe/ibl U TeXHOCHEPHI).

HHTepnperanys pe3yinbTaToB dKclepuMeHTa. OU3NKO-XUMHUYECKOE SIBJIEHUE, TI0JIOKEHHOE B OCHOBY

AHAJIUTUYCCKOI'O CUTHAJIa: IOABJICHUEC NI U3MCHCHUC xapaKTepHoﬁ OKpacCKu paCcTBOpAa, BBIITAACHUEC UIIN

[pacTBOpEHHE XapaKTEPHOTO 0CaJIKa, BBIJICIICHNE Ta3000pa3HbIX MPOIYKTOB PEAKIINU C XapaKTePHBIMU

MpU3HAKaMU (3anax Wiy 1BeT) U T.I. COOTBETCTBUE MOTYYEHHOIO aHAJTUTHUYECKOTO CUTHAIa U

COOTBETCTBYIOIIEH cXeMbl (YpaBHEHHS) XUMHUYECKON aHANUTHUECKON peakun. CrucTeMaTniecKkas

MOTPEIIHOCTh B CIy4ae BBISIBICHHBIX HECOOTBETCTBUI HAOI01aEMOT0 aHATUTHYECKOTO CUTHAJIA U CXEMBbI

AHAJTMTUYECKON peakuu
Tema 6. Knaccupuxamnusi, |Coaep:kanue ydeOHOro MaTepuasia OK 01




CTpOeHNe U HOMEHKJIATypa
OpraHuYecKUX BelIeCTB

17

[TosiBneHue U pa3BUTUE OPraHUUECKON XUMHUH Kak Hayku. [Ipenmer opranudeckoit xumuu. MecTo u
3HAUYCHHUE OPTaHUYECKON XUMUHU B CUCTEME CCTECTBEHHBIX HAyK. B3auMOCBsI3b HEOPraHUIECKUX U
OpraHUYEeCKUX BEIIECTB.

XVUMHUYeCcKOe CTPOCHHE KaK MOPSI0K COSTUHEHNS aTOMOB B MOJIEKYJIE COTIIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TTOJIOKEHUST TEOPHH XUMHYECKOTO CTPOSHHS OpraHmdecKnuX coenuHeHnii A.M. byTieposa.
YTIepoaHbIN CKeNleT OpraHnYecKoil MoeKyiIbl. KpaTHOCTh XMMHUYECKON CBSA3H. 3aBUCUMOCTD CBOMCTB
BEIIECTB OT XUMHYECKOT0 CTpOeHus MojieKyl. 3omepus u m3omepsl. [loHATHE O GYyHKIIMOHATBHOM
rpynmne. [IpuHIune! knaccudukanuu OpraHndeckux CoOeMHCHUN. MexXnyHapoIHas HOMEHKIIATypa U
MPUHIMITE 00pa30BaHMsI HA3BaHUK OPraHMYECKUX COCTUHEHUH

HpaKanecKne H ﬂaﬁopaTopmﬂe 3aAHATHA

HoMmeHknatypa opraHu4ecKiuX COeAMHEHUH OTAENbHBIX KJIACCOB (HACHIILIEHHbIEC, HEHACHIIEHHbIE U
ApOMAaTUYECKUE YTIIEBOJOPObI, CITUPTHI, (PEHOIbI, ajdbJeTuabl, KETOHBI, KApOOHOBBIE KUCIOTHI U IP.)
CocraBiieHHUE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYI OPraHUYECKUX BEIECTB OTACIHHBIX
KJIACCOB, MCTIONB3YS X HA3BaHHS MO CHCTEMAaTHYeCcKOi HOMEHKIaType. PacueTsl mpocreiieit popMymst
OpraHUYECKON MOJICKYJIBI UICXOS U3 JJIEMEHTHOTO cocTaBa (B %)

Tema 7. CBoiicTBa Coaepxxanne yueOHOro MaTepHuaJia OK 01
OPTaHUYECKUX COCAMHEHMH  |Orycanne HU3MKO-XUMHUYECKHUX CBOMCTB M CIIOCOOOB MOJIYUEHHsI OPraHUYECKUX COEJMHEHUN OTIEIbHBIX OK 02
OTACTBHBIX KJIACCOB KIJIACCOB: IIpeIebHBIE (TKAHBI M IIUKIIOATKAHBI), HETIPEIeIbHbIE (AIIKEHBI, ATKWHBI U allKaIUeHBI) U

ApPOMAaTHUUECKHUE YIIIEBOJIOPObI, CIIUPTHI M (peHOIbI, KApOOHOBBIE KUCIOTHI M 3(UPHI, aJIbACTHIBI 1

KETOHBI, aMHHBI 1 AMUHOKHUCIIOTHI, BELICOKOMOJIEKYJISIpHBIE coequHeHus. Kiaccudukanus u

HOMEHKJIaTypa. ['oMonornyeckuii psia u obias Gopmyina. Mzomepus. dusndeckre CBOMCTBA.

Xumuueckre cBorcTBa. CriocoObl OTyYeHUS
Tema 8. Xumnueckue Copaeprxanue yueOHOro MaTepuaJia OK 01
peakumu ¢ yyacTueMm OK 02

OPraHm4veCKUX BeIieCTB
OTACJIbHBIX KJIACCOB

Knaccugukaiys 1 0cOOEHHOCTH OpraHUYECKUX peakiuii. Peaknimonnble eHTpsl. [leppoHavanbHbIe
[OHATHUSA O TUIIaX U MEXaHU3MaX OpraHWYeCKUX peakiuil. KauecTBeHHbIE XUMUUECKHUE PEAKIINH,
XapakTepHbIE [l OOHAPYKEHUS OTJICNILHBIX KIIACCOB OPraHUYECKUX COSJIMHEHHH.
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Tema 9.

3aBucUMOCTH (PU3UKO-
XMMHYECKHX CBOMCTB
HEOPraHnYeCcKUuX BellecTB
0T CTPOEHUsI ATOMOB U
MOJIEKYJI, 4 TAKKE THIIA
XHMHYeCKoi

CBA3ZH

Coaeprxanue yuedOHOro MaTepuasia

Xumuueckas cBsi3b. Bunbl xumuueckoit cBsa3u. MloHHas cBA3b. KoBaneHTHAsI HENOMISPHAS U TOJISIpHAS
cBs13b. OOMEHHBIN U JOHOPHO-AKIIENITOPHBIN MEXaHU3M 00pa30BaHU KOBAJICHTHON MOJIIPHON CBSI3H.
['eomeTpust Monekynbsl. MeTaminyeckas cBsi3b. BogopoaHas cBs3b. MeXXMOIEKYIIpHbIC B3aUMOACHCTBUS.
ATperaTtHble COCTOSTHHS BEIECTBA. T UMbl KPUCTAUTHIECKUX PEIIETOK: aTOMHAs, MOJICKYJISIpHAsi, HOHHAs,
MeTandeckas. O0ume Gu3nueckue 1 XUMHUYECKUE CBOMCTBA BEIECTB C PA3HBIM THIIOM
KPUCTAJUIMYECKUX PEIICTOK.

Mertamnsl. Hemeramnsr. OcobeHHOCTH cTpoeHHs aToMOB. Du3nveckne 1 XuMUUeckre cBoicTBa. CrocoObl
T1IO0JTy4YCHUA. 3HayeHHEe METAJUIOB U HEMETAJIOB B MIpUPOALC U KUBHCACATCILHOCTH Y€JIOBCKA U
OpTaHHU3MOB.

3aKOHOMEPHOCTH U3MEHEHHsSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CIOKHBIX
BEIIECTB B COOTBETCTBHUH C TIOJIOKEHHEM XHMHUYECKOTO AneMeHTa B [leproaudeckoii cucreme.

Tema 10. Xumuyeckue Coaepxxanne yueOHOro0 MaTepHuasia OK 01
PeaKIuN € y9acTHEM KomMrutekcHble coeiuHeHus. JIurana, KoMIuIeKcoo0pa3oBaTelib, 3apsiji HOHA KOMILIEKCO0O0pa3oBaTels, OK 02
HEOPraHUICCKUX BEINECTB, 33nq)1 KOMIUICKCHOTO HOHA, KOOPAWHAIIMOHHOE YHCIIO, BHYTPEHHSISI chepa KOMITIEKCHOTO COSIMHEHHS, OK 07
HMCIIOJIL3YEMBIC TSI HX BHeITHIS cpepa KOMITIEKCHOTO coequHerns. Kinaccudukanus 1 HOMEHKIaTypa KOMIUIEKCHBIX

MIeHTHHKAIMHA COeAMHEHHUH. YpaBHEHHs 00pa30BaHMs KOMILJIEKCHBIX BEIIECTB.

Tema 11. Unentupuxkanmusa |Coaepxanne yueOHOr0 MaTepHasia OK 01
HEOPraHUIECKUX BEIECTB  [[TpakTHyecKHe H Ja00PATOPHbIE 3aHATHS OK 02
OT/IeJIHBIX KJIACCOB OK 04

M neHTrduKanms HeOPraHUUECKUX BEIIECTB C HCIOIb30BAHNEM UX (PUIUKO-XUMHUECKUX CBOHCTB,
XapPAKTEPHBIX KAUECTBEHHBIX PEaKIUil. BO3HUKHOBEHNE aHAIMTHYECKOIO CUTHAJIA C TOUKH 3PEHHUS
XUMUYECKUX MPOLECCOB NP MPOTEKAaHUK KaUeCTBEHHON peaKiy, TI03BOJISIONIECH HACHTU(HUIIUPOBATD
[IPEAJIOKEHHBIE HEOPraHUYECKHUE BELIECTBA.

WHuTepriperanus pe3ynbTaToB dKcriepuMenTa. OU3NKo-XUMHUYECKOE SBJIEHHE, TIOJ0XKEHHOE B OCHOBY
AQHAJIMTUYECKOT0 CUTHAJIA, MO3BOJIAIOIIETO HACHTH()UINPOBATH HEOPraHUUECKOE BEILIECTBO: MOSIBICHHUE
WM U3MEHEHUE XapaKTepHON OKpacKU pacTBOPA, BBINAEHNE WIN PaCTBOPEHUE XapaKTEPHOTO OCaKa,
BBIJIETICHIE Ta3000pa3HbIX MPOIYKTOB PEAKIINH C XapaKTePHBIMH MTPU3HAKaMH (3amax WM [BET) U T.II.
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Tema 12. 3aBucumocTs Coaeprxanue yuedOHOro MaTepuasia OK 01

(pu3HKO-XUMHYECKHX B3anMoCBA3b MOJIEKYJISIPHOTO CTPOSHHS, BAJICHTHOTO COCTOSHHS aTOMa yriepoJa U QU3HKOXHUMHUYECKUX OK 02

CBOMCTB OPraHM4€CKUX CBOMCTB OpraHMyecKkux BeuiecTs. [IpakTnyeckoe mpuMeHeHNEe OCHOBHBIX MOJOXKEHUH TEOPHU

BEIIECTB OT CTPOCHUS XHUMUYECKOTO CTPOCHUs oprannieckux BemectB A.M. bBytieposa. CoctaBieHue psiioB yBeTHUCHUS

MOJIEKY.JI (YMEHBLICHHUS) KUCIIOTHO-OCHOBHBIX OPTaHMYECKHX COCTUHEHUH OTIENBHBIX KIIACCOB.

Tema 13. Xumuueckue Coaeprxanue yuedOHOro MaTepuajia OK 01

PEAKIHH € yIaCTHEM IpakTH4eckue u 1a00paToOpHbIE 3AHATHSA OK 02
TAaHHUYECKHX » > K 04

OpraHmHec BEIMECTB B |CocrapneHne MONEKYIAPHBIX X HOHHBIX YPABHCHHIT XMMHUCCKHX PEAKIIHil, MPOTEKAIOMINX MEKIY OK 0

PasIMIHBIX Cpeax OpraHUYeCKUMHU BEIECTBAMH, IPOSBJIAIOIMMYU KMCIOTHBIE, OCHOBHBIE, aM(POTEPHbIE XMMUIECKHE

(MpupoankIX, CBOIiCTBa.

01010rHYeCKHX, CocTaBlieHUE YpaBHEHUH XUMUYECKHUX pPeaKlUii, MPOTEKAOIUX C U3MEHEHUEM CTEeTIeHeH OKUCIEHUS

TeXHOIeHHBIX), XUMUYECKHX DJIEMEHTOB B OPTaHMUECKUX BEIECTBAX C HCIOIB30BAHUEM METO/Ia 3JICKTPOHHOTO OanaHca

HCII0/Ib3yeMble JUIsI UX

HIeHTH(PUKAINT

Tema 14. Unentuduxanus (Coxepxanne yueOHOr0 MaTepHasia OK 01

OPraHUYEeCKUX BEUIECTB N0 [TpakTHYecKHe H J1a60PaTOPHbIE 3aHATHS OK 02

X PU3NKO-XMMHYECKHM OK 04

CBOIiCTBaAM

VneHTudUKaINs OPraHMYeCKUX BEIIECTB C UCTIONB30BaHUEM HX (PH3HKO-XMMUYECKUX CBOWCTB H
XapaKTepHBIX KAYeCTBEHHBIX peakinii. BO3HUKHOBEHNE aHATUTUIECKOTO CUTHAJIA C TOUYKH 3PSHHUS
XMUMHYECKHUX TPOLIECCOB IPH NPOTEKAHWH Ka4eCTBEHHOW PeaKIMy, NO3BOJISIONIeH HICHTHOUIIMPOBAT
Mpe/II0KEHHBIE OPraHMYeCKUe BEIIECTBA.

MuTepnperanus pe3yabTaToB dKCIepuMenTa. OU3NKO-XUMUUECKOE SBICHHE, ITOJI0KEHHOE B OCHOBY
QHAIMTHYECKOTO CUTHAJIA, TIO3BOJISFOLIETO HACHTH(OUIIMPOBATH OPraHMYECKOE BEIIECTBO: TOSIBJICHUE UITH
M3MEHEHUE XapaKTepHON OKpacKu pacTBopa (0OecBeUnBaHKE), BHINAACHUE WIH PACTBOPEHHUE
XapaKTepHOTO 0CaJIKa, BBIJIEIIEHUE Ta3000pa3HbIX MPOAYKTOB PEAKIINH C XapaKTEPHBIMHU MPHU3HAKAMU
(3amax wiM 1BET) U T.1I.

Cemectp 2
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Tema 15. Kunernueckue Coaeprxanue yuedOHOro MaTepuasia OK 01
3AKOHOMEpPHOCTH Xumudeckne peakiun. Kinaccnpukanus XMMHYECKUX PEaKIuii: Mo (pa3oBoMy cocTaBy (TOMOTEHHBIE U OK 02
NPOTEKAHUA XUMHYECKUX  [reTepOTCHHEIC), TTO MCIIOIL30BAHUIO KaTaIn3aTopa (KaTaINTHIECKHe U HeKaTaauTrndeckue). CKOpoCTh OK 04
peakuui [peaKIuy, ee 3aBUCUMOCTb OT Pa3JIMUHbIX ()aKTOPOB: MPUPO/bI PearupyrouX BEECTB, KOHIEHTPAllUuU OK 07

[pearupyrolux BelecTB, TeMneparypsl (pasuio Bant-I'odda), miomann peakinoHHOM NOBEPXHOCTH,

HAJINYKS KaTaau3aTopa. DHEPrusl akTUBALUU. AKTUBUPOBAaHHBIN KoMIUleKc. KaTanu3zaTopsl 1 KaTamus.

Posnp kaTanu3aTopoB B NPUPOJIE U MPOMBIIUIEHHOM IIPOU3BOJICTBE
Tema 16. PakTophl, Conep:xanue y4eOHOro MaTepuaJia OK 01
OKA3bIBAIIIUE BIMSAHUE HA [ThakTHyecKHe H Ja00PATOPHBIE 3aHATHS OK 02
CKOPOCTh XUMHYECKHX = OK 07

. Brruucnenyne KOHLEHTpaUKi pearupyonx BeecTB NP U3MEHEHUN CKOPOCTH PEAKLIUH.

peakuui ) .

[Ipumenenune npasuia Baat-I'odda, 3akoHa AeHCTBYIOINUX Macc B PEIICHUN 3a7ad.

PereHne MpakTHKO-OPHEHTUPOBAHHBIX TEOPETUUECKUX 3a1aHUH Ha aHAIN3 (DAaKTOPOB, BIUSIONINX HA

M3MEHEHHE CKOPOCTH XUMHYECKON peaKkuu
Tema 17. UccnenoBanue CopepsxkaHue y4eOHOro MaTepuaia OK 01
BJAMSHUA KOHUCHTPAUUHA IIpakTHYecKHe U J1a00PATOPHbIE 3AHATHS
pearupywomux Bemects u  [MccnenoBanue BINSHUSA Ha CKOPOCTh XUMHUYECKUX PeaKuuii MpuUpo/Ibl, KOHIEHTPAIUH, TUIOIA N OK 04
TeMIepaTypbl HA CKOPOCTh [TOBEPXHOCTH PEArHPYOIIMX BEIIECTB, TEMIIEPATYPBI U KATAIM3aTOPa. 3aBUCHMOCTh CKOPOCTH PEAKIIHK
XHMHYECKHX peaKiuii 0T KOHLeHTpauru. OnpeaeraeHne KOHCTaHTBl CKOPOCTH peakiy IrpapuyeckuM MeToI0M. 3aBUCHMOCTh

CKOPOCTH PEaKIMK OT TeMIlepaTypsl. PacueT sHepruu akTHBAIMY PEaKIny.

WuTepnperaius pe3yIbTaToB 3KCIIEPUMEHTA: YCTAHOBICHHE 3aBUCIMOCTH CKOPOCTH PEaKLUU OT

[Pa3NUYHBIX (PAKTOPOB, HOCTPOCHUE IPahMKOB 3aBUCHMOCTH CKOPOCTH OT TEMIEPATyphl U KOHLEHTPALUH
Tema 18. Conep:xanue ydeOHOro MaTepuasia OK 01
Tepmoaunamuieckue Krnaccupukanus XMMUYECKUX PEAKIHA: 110 TEII0BOMY 3G PEKTy (3K30TepMUUECKUE, IHIOTEPMUUECKHE), OK 02
SAKOHOMCPHOCTH 1o obpatumoctu (o6paTtumble U HeoOpaTtuMsble). TermnoBble 3QHEKTbl XUMHUYECKUX peaKLuii. OK 07
TPOTEKAHU XUMMYECKUX  Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTb peakiuii. XuMUYECKOe PaBHOBECUE U €r0 CMELIEHHE 10/
PeaKIHH NelCTBUEM Pa3IMYHBIX (PaKTOPOB (KOHLEHTPALHs PeareHTOB WM IPOJYKTOB PEAKIUH, 1aBICHHUE,

TeMIiepaTypa) sl CO3aHus ONTHMAIIBHBIX YCIOBUH MPOTEKaHUS XMMUUECKHX nporieccos. [TonsaTue 006

SHTANBINY U SHTponHU. DHeprus [ nb6ca. 3akon ['ecca u cienctBus u3 Hero. Pons cMenieHust

[paBHOBECHS B TEXHOJIOTHYECKUX IPOLIECCax

Copaeprxanue yueOHOro MaTepuajia OK 01
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Tema 19.®@akTophl, IpakTHYecKHe U J1a00pPATOPHbIE 3AHATHS OK 02
OKa3bIBaIOIIMe BAUAHUE HA [Tpyniun Jle Hlarense. Biusaue paznuyHbix (akTOPOB HA U3MEHEHUE PABHOBECHSI XUMHUYECKHX OK 07
PABHOBECHE XMMUYIECKUX  heaxruil. [Ipumenenne npunnuna Jle-Illatenbe amst HAX0XKACHUS HANIPABJICHUS CMEIICHUS PABHOBECHS
peaKkuuu XUMHUYECKOM peakiuy, B peIeHUH PAKTUKO-OPUEHTUPOBAHHBIX 3aJJaHUH. 3aKOH IEHCTBYIOIIUX Macc U

KOHCTaHTa XUMHUECKOT'0 paBHOBECHs. PacueTsl paBHOBECHBIX KOHIEHTPALUI pearupyouX BEIIeCTB 1

[IPOAYKTOB PEaKILUi, TEPMOANHAMUYECKUX N1aPAMETPOB BO3MOXKHOCTH MPOTEKAHUS XUMHUCCKUX

nporueccos. IIpakTHKO-OpHEHTUPOBAaHHbBIC TEOPETUUECKUE 3alaHNs Ha aHAIU3 (GaKTOPOB, BIMSIONINX HA

CMEICHNE XUMHYECKOT'O PAaBHOBECHS
Tema 20. UccienoBanue Coaep:kaHue y4e0HOro MaTepuaJsia OK 01
BJIAMAHNS pasIHIHBIX IIpakTHyeckue U J1a0OPATOPHbIE 3aHATHS OK 04
(pakTOpOB Ha cMelIeHUE "

CCIICIOBaHME BIUSHUS U3MEHEHUS KOHLICHTPALIMH BEIIECTB, PEaKLUU CPEbl U TEMIIEPAaTyphl Ha

XMMHYECKOT0 PABHOBECHS

CMEIICHNE XUMHYECKOT'O PABHOBECHSI.

WuTepnperaius pe3yabTaToB 3KCIIEPUMEHTA: COOTBETCTBUE ITOJIyUYCHHBIX PE3yJIbTaTOB TEOPETUIECKU

POTrHO3UPYEMBIM Ha OcHOBe npuHiuna Jle [arense
Tema 21. Xumuueckue Conep:xanue y4eOHOro MaTepuasia OK 02
PE€aKInH, MOJIO’KEHHBIC B Knaccudukaius METOI0B KOJUYECTBEHHOTO aHaIN3a. XMMHUYSCKUE METO/IbI aHaIn3a. MeTpoIornyecKue
OCHOBY OIpeaeIeHus! XapaKTePUCTUKU U TPaHUIIBI TpUMeHeHus. [IpenMyiiecTBa 1 HerocTaTKu. [ paBUMETpUYecKnil aHaIn3.
HEOPraHMYecKHX BemecTs (IuTpuMerpuuecknii (00bEMHBIN) aHann3. Beraucienus B TATpUMETpHYEcKoM aHause. Koneunas Touka

TUTPOBAHUS M TOUYKA SKBUBAJIEHTHOCTU. IHAMKATOPBI U KPUBBIC TUTPOBAaHUS. METOIbI THTPOBAHMUSL.

MeTo/1bl KHCIIOTHO-OCHOBHOTO TUTPOBAHUSI.

OO01as XapakTepUCTHKa PU3NUESCKUX M (PU3MKO-XUMUYECKUX METOJIOB aHAJIN3a, UX KilacCH(pUKarius
Tema 22. 3akoH Conep:xanue ydeOHOro MaTepuasia OK 01
SKBHUBAJIEHTOB U pacyeT OK 02

IpakTH4eckue n 1a00paTOPHbIE 3AHATHSA




KOHI[eHTPAIMHU
ompeaessieMoro BemecTsa

22

CraHaapTHBIC pACTBOPBI, ICPBUYHBIC M BTOPUYHBIE cTaHAapThl. Dukcanansl. CTaHgapTusanus. PacueTst
HEOOXOJUMBIX KOJTHUYECTB (MACChl U 00bEMa) pearcHTOB, UCTIONb3yEeMbIX JJIsSl IPUTOTOBIICHUS
CTAaHIAPTHBIX PACTBOPOB (THTPAHTOB).

3aKOH SKBHBAJICHTOB. DKBUBAJICHT U (PAKTOP 3KBUBAJICHTHOCTH. [[pUMEHEHIE 3aKOHA SKBHBAJICHTOB

TUTSE HAXO0XKJICHUST KOHIICHTPAIIUU PACTBOPA OMPEISIIIEMOT0 BEIISCTBA (aHAJIUTA): MOJIAPHON
KOHIICHTPAI[UK SKBUBAJICHTA U MOJISIPHOM KOHIIeHTparwu. Tutp pactsopa. Maccosas nois. @opmyis
nepecyéra KOHICHTPAIH PACcTBOPA.

Paz00p MpakTHKO-OPUCHTUPOBAHHBIX 3aJJAHUN HA PACUYCThl KOHIIEHTPAIIMU PACTBOPOB U MACCHI
[PACTBOPEHHOT'O BEIIECCTBA

Tema 23. CranpapTuzanus |Cogeprxanue yuedOHOro MaTepuasia OK 01
PacTBOPOB TUTPAHTOB IpakTHYeckue u 1a00paTOPHBIE 3AHATHSA OK 02
" OK 04
VccnenoBanre MeToa TATPOBAHUS JUIsl ONIPEACTICHHSI TOYHOW KOHIIEHTPAIMH HEOPTaHMUECKHIX BEIECTB B
pactBope. CTaHmapTu3anys pacTBOPOB TUTPAHTOB, IPUTOTOBICHHBIX C 3aJaHHON
KOHILIEHTpAaLMEH (C TOUKH 3pEHUS U3MEPEHUS aHATUTUYECKOTO cUrHajia). Mi3mepenue oObemMa TUTpaHTa U
[pacyeT KOHLEHTPALMU PACTBOPOB COJITHOM KMCIOTHI TN THIIPOKCHIA HATPUSI.
Tema 24. Xumndeckue Coaepxxanne yueOHOro MaTepHuaJia OK 02
PEAKIUH, HOJOKCHHBIE B X yvpgeckue U QU3UKO-XUMHUECKHE METO/IBI OTIPeIeIIEHHSI OPraHUIeCKUX BelecTB. KHCIOTHOOCHOBHEIE
OCHOBY OIIPEICICHUS M OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC PEAKIIMU, PEAKIIUU OCAXKICHUS M KOMIUIEKCOOOPa30BaHUsI.
OPraHMYIECKUX BEIIECTB Y cioBus MX POTEKaHMS U CXEMBbI peakiuil. MeTozs! pa3/ieleHns U KOHIIEHTPUPOBAHUS OPTaHUIECKHIX
BEIIECTB, UX OCHOBHBIE XapaKTEPUCTUKH U 00J1aCTH IPUMEHEHHUS.
Tema 25. 3akon Conep:xanue y4eOHOro MaTepuaJia OK 01
PKBHUBAJIEHTOB U pacyeT OK 02

KOHICHTPAuH
onpeaeJasseMbIX
OPraHN4Y€CKHUX BEIIECTB

IpakTH4eckue n 1a00paTOPHbIE 3AHATHSA

CraHmapTHBIC PaCTBOPHI, IEPBUIHBIC U BTOPUYHBIC CTAHIAPTHI, HCTIOIL3YEMBIC TS OTIPEACIICHUS
OpraHMYECKUX BEIIECTB METOJIOM TUTPOBaHMA. PacdeT komnvecTBa (MacChl 1 00beMa) pearcHra,
HMCMOJIb3yEMOT0 ISl TPUTOTOBJIEHUS PACTBOpPA TUTPAHTA.

3aKOH SKBHBAJICHTOB. DKBHBAJICHT U ()aKTOP SKBUBAJICHTHOCTH Ha MPUMEPE PEAKIUi ¢ yuacTHEM
OpraHu4eckux BeectB. [IpuMeHeHne 3aK0Ha SKBUBAJICHTOB AJI1 HAXOKIEHUSI KOHIEHTPALMK PacTBOpa
OTIPEIEIIIEMOr0 OPraHMYECKOT0 BEIIECTBA (aHATUTA): MOJISPHON KOHIIEHTPAIMH SKBUBAJICHTA U
MOJIIpHOM KOHIIeHTpauu. Tutp pactBopa. MaccoBas n10is. @opmyJibl IEpECUETA KOHLIEHTPAIIMT
[pacTtBopa.

Pa300p mpakTHKO-OPHUEHTHPOBAHHBIX 33JaHNH Ha KOJIMYECTBEHHBIN aHAIN3 OPTaHNYECKHUX BEIIECTB
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Tema 26. Onpenenenue

Coaeprxanue yuedOHOro MaTepuasia

KOHICHTPpaUUH IpakTH4eckue n 1a00paTOpHbIE 3AHATHSA
OpraHuYecKoro >
p VccnenoBanre MeTo1a TATPOBAHHUSI JISL ONIPECIICHHS TOYHOW KOHIICHTPAIINN OPTaHUYEeCKUX BEIICCTB B 1 OK 01
BelIeCTBA METOA0M .
pacTBOpe. Ompe/enenne KOHIEHTPAIlNN YKCYCHON KHUCIIOTHI METOIOM THTPOBAHUS HITH COJEPKAHUS OK 02
TUTPOBAHUS
aMMHaKa B COJITX aMMOHHS METOIOM 00paTHOTO TUTPOBaHM. M3MepeHne o0beMa TUTpaHTa B pacdeT OK 04
KOHIICHTPAIH PACTBOPOB YKCYCHOW KUCIIOTHI U MACCOBOM JI0JI aMMHAKa B COJISIX aMMOHHS C
MPUMEHEHHUEM 3aKOHA SKBUBAJICHTOB
/(¢ pepeHunpoBaHHBIN 3a4eT 2
BCEI'O: 39
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3. Yci10BuUS peajiM3alliy MPOrpaMMbl THCHMIIJIHHBI

3.1. TpeboBanusi K MHHUMAJTbHOMY MaTepHaJIbHO-TEXHUYECKOMY
o0ecreYeHnIo

3.2. UndopmanuonHoe odecrnieyeHne 00yueHust

3.2.1. OcHoBHBIE NEYATHLIEC H3TAHUSA

1. Xumus. YueOnuk mis 10 knacca. "'aGpuensia. bazoBslii ypoBens,-poda, 2021-191c.
2. Xumust. Yueonuk i 11 xnacca. ['abpuensin. bazoBsiit ypoBens,-/Ipoda, 2021-191c.
3. [Tenuna, B. U. Opranndeckas xumus : yaeoHnoe nocooue s CI10 / B. U. [1enuna, O.

1O. Adanaceesa, O. B. JlaBpentbeBa. — Capatos : [IpodobOpaszosanue, 2021. — 136 ¢. — ISBN 978-
5-4488-1241-5. — Texct : anexTpouHslii // Ludposoit oOpazoBarensHsbiil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/106839.html (maTa o6pamenwus: 25.02.2023). — Pexum
JOCTYIIa: JIUIst aBTOpU3up. mosb3oBareseit. - DOI: https://doi.org/10.23682/106839

JlonoIHUTEIbHAS JIUTepaTypa

1. leBuuupina, JI. B. Xumusa. COOpHUK 3a7a4 U yIIPa)KHEHUH : y4eOHO-METOJUYECKOE
nocobue / JI. B. llleBuuipina, M. /1. [TonexxaeBa, A. M. AmapueB. — HoBocubupck : HoBocuOupckuii
rOCy/IapCTBeHHBIN TeXHUYeCKuil yauBepcuret, 2019. — 63 ¢. — ISBN 978-5-7782-3975-3. — Teker :
anexkTpoHHbIH // Lludposoit o6pazosarensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/98775.html (nata oopamienus: 25.02.2023). — Pexwum goctymna: st
ABTOPH3HP. MOJIb30BATEICH

2. Kapacesa, C. fI. ®usuka u XuMusi pacTBOPOB MoJuMepoB : nipaktukym aiist CI10 / C. 4.
Kapacega, C. B. CymkoBa. — Capatos : [IpodoOpa3zoBanue, 2022. — 97 ¢. — ISBN 978-5-4488-1428-
0. — Texcr : anmexrponnslii // Iudposoit oopazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/116311.html (mata o6pamenus: 25.02.2023). — Pexum pocrtyma: ajs
aBTOpH3Hp. mosib3oBateneit. - DOI: https://doi.org/10.23682/116311

3. bpritkoBa, A. JI. OGmias u Heopranudeckas xumus : npaktukym st CITO / A. 1.
BbpriTkoBa. — Capatos : IIpodobpa3zoBanue, 2020. — 124 ¢. — ISBN 978-5-4488-0687-2. — Tekcr :
anexTpounsii // L{udposoit odbpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92126.html (nata ob6paruenus: 25.02.2023). — Pexxum goctyma: st
asropusup. [lone3oBarerne



https://doi.org/10.23682/106839
https://doi.org/10.23682/116311
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4. KoHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHHUS IMCUMILIUHBI

4. KoHTPOJIb ¥ OlleHKA Pe3yJbTATOB OCBOECHUS TUCIIHIJIMHBI

KOHTpOJIB " OLCHKA PC3yJIbTATOB OCBOCHUA JUCHUIINIMHBI OCYHICCTBIIACTCA NPLCIIOAaBaTCIICM B
IIponecce MpoBCACHUA IMPAKTUICCKUX SaHHTHﬁ, TECTUPOBAHUS, 4 TAKIKC BBIIIOJIHCHUSA O6yLIaIOH_II/IMI/ICH

VHJIMBUIYQJIbHBIX 33JIaHUN, IPOCKTOB, HCCICOBAHUM.

O01as KoMIeTeHus

@®opMbI U METOAbI
KOHTPOJISAA M OLleHKH
pe3yJbTaTOB 00yYeHUst

OK 01 Beibupare cnocoObl pemeHus 3amad  MpoQecCuoHaTbHON
JesTeIbHOCTH IPUMEHHUTENBHO K pa3IMYHBbIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBpEMEHHBIE CpEACTBA IOMCKA, aHAJIW3a U
MHTepHpeTanuu

nHbOpMALNH, H

MH(pOPMaLMOHHBIE

TEXHOJIOTUU  JIJISl BHITIOJTHEHUS 3a71a4 MpoQeCcCHOHATBHOM
NesTeNbHOCTH;

OK 04. DddexTnBHO B3aMMOACHCTBOBAThL U PAbOTATh B KOJJICKTHBE U
KOMaHJe;

OK 07. ConeilcTBoBaTh  COXPAaHEHUIO  OKpYXaroIled  cpesbl,
pecypcocOepeReHNI0, IPUMEHSTh 3HaHUs 00 N3MEHEHUHU KJIMMaTa,
NPUHIUIBL OEPEKITMBOTO TPOU3BOACTBA, IPPEKTHBHO ACHCTBOBATH B
Ype3BbIUANHBIX CUTYAIUIX

1. YcTHbI onipoc

2. ITucbmMeHHbIN OnpoC

3. Pemenue 3anau

4.  JTuddepeHnrpoBaHHBIN
3ayeT

[TposiBnsrOIMI U JNEMOHCTPUPYIOLIMN YBaXEHHE K TPYAY YEJIOBEKa,
OCO3HAIOIIMI 1IEHHOCTh COOCTBEHHOTO TpyJa U TpyAa APYTUX JOJEH.
DKOHOMHYECKH AKTUBHBIN, OPHUEHTUPOBAHHBII HAa OCO3HAHHBIH BBHIOOD
cdepsl MpodeccnoHaNIbHON AESITENBHOCTU C YIETOM JIMYHBIX )KMU3HEHHbBIX
IUTAHOB, TOTpeOHOCTEH CBOEH CeMbH, POCCHUICKOro  0OIIecTBa.
BeIpaxaromuit OCO3HAHHYIO TOTOBHOCTb K MOJIy4YECHUIO
npoeCCHOHATBHOTO 00pa3oBaHUs, K HENPEepPhIBHOMY OOpa30BaHUIO B
T€YeHHE JKU3HU JIeMOHCTpHUpYIOIIMHA TO3UTUBHOE OTHOIIEHHE K
pPETYJIMPOBAHMUIO  TPYAOBBIX  OTHOHIEHMH. OpHEHTHpPOBaHHBIA  Ha
camMoo0pa3zoBaHue U MPO(ECCHOHATBHYIO NMEPENOArOTOBKY B YCIOBHUSAX
CMEHBI TEXHOJOIMYECKOIO YKJIaJa W COMYTCTBYIOIIHUX COLMAJIbHBIX
nepemeH. Ctpemsnuiics K JOpMUPOBAHUIO B CETEBOM CpeJie JIMYHOCTHO U
poheCCHOHATILHOTO KOHCTPYKTHUBHOTO «IIU(POBOTO CIIEIa»

JIP 4

Co3Haromuii  IIEHHOCTb  JKU3HU, 370pOBbS U OE30MACHOCTH.
CobOnromaromuii ¥ MPOTAraHAUPYIONINN  370pOBBIM  00pa3  KU3HU
(3m0poBO€e MHTaHUE, COONIIOJICHHE TUIHEHBI, PeXUM 3aHATHH U OTIbIXa,
¢usznueckass  aKTUBHOCTb), JEMOHCTPUPYIOIIMHA  CTpeMJIeHHEe K
¢u3nyeckoMy COBepIIEHCTBOBaHMIO. [IposBistOmNi CO3HATENbHOE |
000CHOBAaHHOE HETIPUSATUE BPEIHBIX MPUBBIYEK U OMACHBIX HAKIIOHHOCTEH
(kypeHue, ymoTpeOJeHHE alKOrojis, HApPKOTUKOB, IICHUXOAKTUBHBIX
BELIECTB, a3apTHBIX UTP, JIOObIX (POpM 3aBUCUMOCTEN), 1ECTPYKTUBHOIO
NOBEJICHHsI B OOIIECTBE, B TOM 4Hcie B HU(POBOIi cpefe

JIP 9
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bepexnuBo OTHOCAIUICA K IPUPOAHOMY HACICAMIO CTpaHbl U MHpA,
HPOSBISIIOIUI C(OPMUPOBAHHOCTD SKOJIOTUYECKOH KYJIbTYphl HA OCHOBE
ITIOHUMAaHUs BIIMSTHUS COLIMAJIbHBIX, SKOHOMUYECKUX
U IpoQecCuOHaTbHO-TIPOU3BOJCTBEHHBIX IPOLIECCOB HA OKPYKAIOIILYIO
cpeny. Brlpaxkaromuid JeATeIbHOE HENPUATHE IEUCTBUM, MPUHOCSIINX
Bpell IpHUpOJE, PACHO3HAOLIMM  ONAaCHOCTM  cpeibl  OOUTaHuf,
HNPEAYNPEKAAOINIMN  PUCKOBAHHOE  IIOBEICHHE  JPYTUX  TIPaKJaH,
HOMYJAPU3UPYIOIUI  CIIOCOOBI  COXpPAHEHUS IMAMATHUKOB IPHUPOJIbI
CTpPaHbl, PErHWOHA, TEPPUTOPUHU,  IIOCEICHUS, BKIIOYCHHBIA B
OO0I1I€CTBEHHbIE HHUIIMATUBBI, HAIIPaBJICHHbIE HA 3200Ty O HUX

JIP 10

Crpemsiiuiicss HaXOAWTh M JIEMOHCTPUPOBATH IICHHOCTHBIM aCHEKT
y4eOHOro 3HaHMA W MH(OpManuUu M 00ECHeYrBaTh €ro MOHMMAaHHE U
nepeXBaHne 00YJarOIIUMHUCS

JIP 14

[Tpu3HarOmMii IEHHOCTH HEMPEPHIBHOIO 00pa3oBaHus, HEOOXOIUMOCTh
MOCTOSTHHOTO COBEPILCHCTBOBAHUS W CAMOPAa3BUTHS; YIPABISIOLIHIA
COOCTBEHHBIM  MPO(PECCHOHATBLHBIM  Pa3BUTHEM,  pPeQIIEKCHBHO
OLICHUBAIOIINI COOCTBEHHBIH KMU3HEHHBII U TPO(ECCHOHANBHBIN OIBIT

JIP 15

JIeMOHCTPHUPYIOLINI TOTOBHOCTh K NMPO(eCCHOHATBHOW KOMMYHHKAIIHY,
TOJIEPAHTHOMY OOLIEHHIO; CIIOCOOHOCTh BECTH AMAJIOT C 00Y4aIOLUMHUCS,
poauTeNsIMH (3aKOHHBIMH TPEACTABUTEISIMH) OOYYalOLIUXCsl, APYTHMHU
[eIarOrMYeCKUMM pabOTHUKAMU U CHEIMAJIMCTaMH, JOCTUraTb B HEM
B3alMOIIOHUMAHMSI, HAaXOJUTh OOIIME LEIM WU COTPYIHUYATh JUIsl MX
JOCTHXKECHHUS

JIP 16
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Pabouas mporpamma paccMoTpeHa, o0CyXaeHa U 0J00peHa JUlsl pealu3alui B y4eOHOM mpoliecce B
20 -20  yveOHOM romy Ha 3aceJaHUU YIeOHO-METOINYECKON KOMHUCCHH.
IIporokom Ne OT «__ » 20 I.

Pabouas mporpamma paccMoTpeHa, o0CyXaeHa U 0J00peHa JUlsl pealu3alui B y4eOHOM mpoliecce B
20 -20_ ydeOHOM roay Ha 3aceJaHUHM Y4eOHO-METOAMYECKON KOMHCCHUU.

IIporokom Ne OT «__ » 20 I.
JIMCT AKTYAJIM3ALIMN
20 -20  y4eOHBII roj
Howmep OHI/IcaHI/Ieu Toamucs PacmmgpoBka [lara BHECEeHMs
WU3MEHEHHUS WU3MEHEHUN IO JIITUCH U3MCHEHHUS
JIMCT AKTYAJIM3ALIMA
20 -20  yueOHBI rof
Howmep OHI/IcaHI/IeV Tommcs PacmmgpoBka Jlata BHeceHUs
WU3MEHEHUS VU3MEHEHUN MTOATIMCH VU3MEHEHUs




