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MunuctepctBo 06pazoBanus MockoBCKoi 00acTu
['ocymapcTBeHHOE O1OKETHOE TPOPECCUOHAITBHOE
obOpazoBaTenpHOe yupexaeHue MocKkoBCKOM 001acTu
«Ceprueso-ITocanckuil KOMIEIHK»

MMPOT'PAMMA YYEBHOM JUCIUILINHBI

00/1y.10 XUMUS

r. Ceprues Ilocax

2023r.



PACCMOTPEHO COI'JTACOBAHO

Ha 3acenanuu LK 3amMecTuTeNnb TUPEKTOpa Mo
€CTECTBEHHOHAYYHBIX YMP
JTUCLUILINH

[Iporpamma yueOno# aucrumimael OOdy.10 Xumus pa3pabotaHa B COOTBETCTBUHU C
TpeboBanusimu dDenepasbHOr0 TOCYJAPCTBEHHOTO 00pPa30BaTEIbHOTO CTaHAApPTa CPEIHEro
oOmiero oOpa3oBanus (YTBEp:KIeH mpukazoM MunucrepcTBa oOpa3oBanus 1 Hayku Poccuiickoit
Oenepanmn ot 17.05.2012 1. Ne 413, B aeiictByromedt penakmnuu), DeaepaqibHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOrO CTAaHAAPTA CPEAHEr0 MPOPEecCHOHATHHOIO 00pa30BaHUS
no mpodeccun 29.01.04 XymoxxHuk mo koctiomy (yrBepxnaeH llpukazom Munucrepcrsa
oOpazoBanus u Hayku P® ot ot 2 aBrycra 2013 r. N 762), pekoMeHAalMsIMH 110 OpraHU3alul
MOJTyYEHUST CPEAHET0 00IIero 00pa3oBaHus B Mpeeiiax OCBOCHUS 00pa30BaTElbHBIX MPOTPaMM
cpenHero npoheccuoHanbsHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO O0IIEro 00pa3oBaHUs C YIETOM
TpeOoBaHuil (enepanbHBIX TOCYIAPCTBEHHBIX OOpA30BaTENbHBIX CTAHIAPTOB M MOTy4yaeMoOu
CHEIHUAIbHOCTH CpeAHero mnpodecCHOHATbHOr0 O0pa3oBaHMs,  MPUMEPHON MPOrpaMMoit
yueOHoM auctuIuHbl «buonorus» mia npodeccuoHalbHBIX 00pa30BaTeIbHBIX OpPraHU3allu,
pexomeHioBaHHOW ~ DenepanbHbBIM rOCYy/IapCTBEHHBIM  OIOJIKETHBIM  00pa30BaTeIbHBIM
YUPEXKJIEHUEM JOMOJIHUTEIBLHOr0 MpodeccuoHanpHoro oobpa3zoBanus «MHcTUTYyT pasBuTHs
npodeccuoHasibHOro oopazoanus» (naisee — OBI'OY JIO «MPIIO») B kadyecTBe mpUMEpHOU
IpOrpaMMBbl JUISl pean3alliid OCHOBHOW MpodecCHOHATLHON 00pa30BaTeIbHONW MPOTPaMMBbI
CIIO na 6a3e OCHOBHOTO 00IIET0 00pa30BaHMs C IMOJYYEHHUEM CPEIHEro 00IIero oopa3oBaHus,
npotokoi Ne 14 ot «30» Hosi0ps 2022 1.

Opranuzanusa-pa3padoTuukK:
['ocynapcTBeHHOE Or0/1KETHOE NMpo(hecCHOHaIbHOE 00pa3oBaTeNbHOE yupexkieHne MOoCKOBCKOM
obnactu «CeprueBo-Ilocanckuii KOJIEIHK.

ABTOp-pa3pabOTUHUK:
Pysaesa B.K. -npenonasarens I'BIIOY MO «Ceprueso-Ilocanckuii Komiemx».
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1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIEOBPA30OBATEJBHOMU JUCHUILIAHBI «XUMUS»
1.1. MecTto AMcHHMILVIMHBI B CTPYKTYype o0pa3oBartenbHol nporpammsbl CI1O:

OO6meoOpa3oBaTenibHas  JUCHUIUIMHA  «XHUMHs»  SBISETCS  00s3aTeIbHOM  4YacThbio
00111e00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUM ¢ DI'OC CIIO
o npodeccun 29.01.04 XynoKHUK 110 KOCTIOMY.

1.2. Heau 1 miiaHupyemMblie pe3yabTAaThl OCBOCHUS IUCIUTIIUHbI

1.2.1. Heau u 331244 JUCHUILJIMHBI

DOopMUPOBAHKE Y CTYAEHTOB XUMHUYECKOW COCTABJISIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA
KaK OCHOBBl MPUHATHS PEUICHUH B IKU3HEHHBIX U IPOU3BOJCTBEHHBIX CHUTYalHUsX,
OTBETCTBEHHOI'O [TIOBEJICHUS B IPUPOJIHOM CpeJie.

3agauu AMCHMILINHBI:

1) cdopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH TPOTEKAHUS XWMHYECKUX IPOILECCOB U
ABJICHUM B OKpPYXalolled Cpene, LEJOCTHOW Hay4YHOW KAapTHHBI MUpa, B3aMOCBSI3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yMEHUS MPOBOAMUTH PACUETHI [0 XUMHUYECKUM (POpMyIiaM B YpaBHEHHUSIM XHMHUYECKUX
peaxkuui, IIIaHUPOBaTh U UHTEPIPETUPOBATEH PE3YIbTAThl XHMUUECKUX IKCIIEPUMEHTOB,

3) cdopmHupoBaTh HaBBIKM IMPOBEAECHUS XMUMHUYECKMX SKCHEPUMEHTAJbHBIX MCCIEJOBAHUI C
coOurojieHeM TpaBuwil  Oe30macHOro  oOpallleHMs C  BeUlecTBaMM U JIAOOPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh yYMEHHs aHAJIM3UPOBaTh, OLICHWBATh, MPOBEPATh Ha JOCTOBEPHOCTb M 0000IIATH
MH(pOPMaLIMI0 XUMHUYECKOI0 XapaKTepa U3 pa3IuvHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHUsSI MPOTHO3UPOBATH IOCIEACTBUS CBOCH NESTEIBHOCTH M XUMHYECKHX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopmHpoBaTh MOHMMAHUE 3HAYMMOCTH JOCTHKEHUI XMMHUECKON HAyKH U TEXHOJOTUM IS
pa3BUTHSI COLMAIBHOM U IPOU3BOJICTBEHHOM cdep.

1.2.2. IInanupyemble pe3yJbTaTbl OCBOCHHMs 001e00pa3oBaTeIbHON AMCOMILIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PT'OC COO



Koa n
HauMEeHOBaHHe
hopmMupyembIx
KOMIIeTeHIU

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHDI

O01mue

JAucuunianHapHbie

OK 1. [lonumats
CYILIHOCTb U
COLIMAJIBHYIO
3HaYUMOCTh OyAyIlIei
npodeccum,
NPOSBIATH K HEX
YCTOMYUBBIA UHTEPEC

B yacTu Tpy10BOT0 BOCIIMTAHUSI:
- TOTOBHOCTb K TPYydy, OCO3HaHHWE IICHHOCTH MAaCTCpPCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOM JESTEIbHOCTH TEXHOJOTUYESCKOU U

colMaIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IUIAaHUPOBaTb M CAMOCTOSATENBHO  BBINOJHATH — TaKYIo
JeSITebHOCTD;
- HMHTEpeC K pa3IuyHbIM cdepam TpodecCHOHATHHON
JeSITENIbHOCTH,
OBanagenue YHHMBEPCAJIbHBIMH y4eOHbIMH

NO3HABATEJIbHbIMH 1eHCTBUAMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS .

- CaMOCTOSITENIbHO (OpPMYJIIMPOBaTh U  aKTyaJlU3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYLECTBEHHBIM MPU3HAK NI OCHOBAHMS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- ONpeneNsaTh LENU JeATeNIbHOCTH, 3a/1aBaTh IapaMeTphbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIABJIATH

3aKOHOMEPHOCTH U NPOTUBOpPEUHS B

paccMaTpUBAEMbIX SIBICHHUSIX;

- BHOCUTBb KOPPCKTHBBI B ACATCIIBHOCTb, OLCHHUBATH
COOTBCTCTBUC  PE3YJILTATOB OCIIAM, OIICHUBATL  PUCKU
MOCJIEACTBUI ACATCIIBHOCTH

- Ppa3BUBATb KPCATUBHOC  MbLIIUICHHUC TIIpU  PCIICHHUU

YKU3HEHHBIX TTPOOIEM

- BJIAJETh CUCTEMOM XHMHWYECKHX 3HAHWM, KOTOpas BKJIOYACT:
OCHOBOIIOJIATAIOINE TOHATHS (XUMUYECKUU HIIEMEHT, aToM,
3JIEKTPOHHAst 000JI0UKa aToma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, MOJIEKyJa,
AJIEKTPOOTPHUIIATEILHOCTb,

CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YriepoaHbIi

HOH, BaJICHTHOCTD,

CTCIICHb OKHCIICHHA, XHUMHYCCKasd

CKeNleT, (yHKIMOHAIbHas
M30MEpPbI, TOMOJOIMYECKHM psii, TOMOJIOTH, YIJIEBOAOPOJBL,
KHUCJIOPOA- M a30TCOAEpXKALIME COCOUHEHUs, OUOJOTHYECKU
aKTUBHbIE BelecTBa (YIJE€BOAbI, JXUpPbI, OEIKH), MOHOMEp,

CTPYKTYpPHOE
COCIMHCHUSA, KPUCTA/UIMYECKass PELIETKA, TUIIBI XMUMHYECKUX

I'pyi1iia, paauKal, HU30MCpus,

moJIMmeEp, 3BC€HO, BBICOKOMOJICKYJIAPHBIC
(OKHCIIUTENILHO-BOCCTAHOBUTEIIBHBIC,
oOMeHa),

QJICKTPOJIUTHUYICCKAA

peakuun JK30- U

SHAOTCPMHUYCCKUC, PCAKIHNU HOHHOTO pacTBop,

ANEKTPOJIUTHI, HEDIIEKTPOIIUTHI,
JICCOITHAIIAS,

XUMHUYECKON pEaKIMM, XMMHUYECKOE paBHOBECHE), TEOPHUH HU

OKHCJIUTENIb,  BOCCTAaHOBUTEIh,  CKOPOCTH
3aKOHBI (Teopm[ XUMHUYCCKOT O CTpOCHI/Iﬂ OpFaHI/ILIeCKI/IX BCIICCTB
A.M. BytnepoBa, Teopusi AIEKTPOIUTHUECKON TUCCOIUAINH,
nepuoauyeckuii 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3bIK XHMHH,
(dakToNOrMuecKre CBEACHHS O CBOMCTBAX, COCTAaBE, MOTYYCHUH U
0€30MacHOM UCIOIb30BAHUU BAXXKHEHIIUX HEOPTaHMYECKUX U
OpPraHWYECKUX BEUIECTB B OBITY M MPAKTHUECKON AESITeTbHOCTU

YeII0BEKa,




0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:
- BIIAAETh y4eOHO-UCCIIEIOBATEILCKOM |
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus: mpooiem;

HaBbIKaMH

- BBIABIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU u

AKTYAJIM3UPOBATh 3a4avy, BbIABUIdaTb TUIIOTC3Yy €C PCHICHUA,
CBOUX

HaXOIHUTh hilas: |

YTBEPKJICHUM, 3aaBaTh IapaMeTPbl U KPUTEPUU PELICHUS;

apryMEeHTBI JI0Ka3aTeNbCTBa

- AaHaJIM3HUpPOBATH IIOJYUCHHBIC B XOJC PCUICHHUA 3aaadyu

pe3yibTaThbl, KPUTHYCCKU OLCHHUBATH HUX HJOCTOBCPHOCTD,
MMPOTrHO3UPOBATH U3BMCHCHUC B HOBBIX YCJIIOBUAX;
- YMCTb TCPEHOCUTH 3HAHUA B  I[IO3HABATCIIBHYHO U

NPAaKTUYECKYIO 00JIACTH KU3HEICATCIILHOCTH;

- YMGTI) I/IHTerI/IPOBaTI) 3HAHUA U3 pa3HI)IX HpeI[MeTHBIX
o0OJacrei;

- BBIABUI'aTb HOBBLIC MHJCH, HpennaraTb OpI/IFI/IHaJII)HI)Ie
IIoaAxXoabl U peIHeHI/ISI;

- CIIOCOOHOCTH UX HCIIOIL30BaHUA B ITI03HABATEIBLHON U

COIIMATLHOM ITPAKTHUKE

- YMETb BBIABIIATH XapPaKTEPHbIE IPU3HAKA M B3aUMOCBSI3b
WU3YYCHHBIX IOHATUH, NPUMEHATH COOTBETCTBYIOLIME IIOHATHUSA
DY OINHCAaHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpraHUYEeCKUX U HX IIpeBpalICHUN;

BCIICCTB BBISABIIATD

B3aMIMOCBSI3b ~ XMMHYECKMX 3HAHMA C  TOHATUSAMH U
MIPEJICTABICHUSIME IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCTOJIb30BaTh HANMEHOBAHMS XUMUYECKUX COCAMHECHUN
MEXYHAPOIHOTO COK03a TEOPETHUECKOW M MPHUKIATHON XHUMUU
U TpPUBHAIBHBIC HA3BaHHWS BAXHEUIIMX BEIIECTB (ITHUIICH,
¢denon, dopmanpaerun, ykcycHas
KHUCJIOTa, TJUIMH, YrapHbIA ra3, YIJEKUCIbId Ta3, aMMHaK,

IIUTBECBasd COAa H

allCTUJICH, TJIMOCPHH,
ramcHasa HU3BECCTD,

APYTHX),
OpFaHI/I‘-IeCKI/IX BGHIGCTB,

HEranmicHasa Hu3BCCTh,

bopmyIbl
ypaBHEHHSI XUMHUYECKUX PEaAKIHi,

COCTaBJIATH HCOPTaHNYCCKUX n
OOBACHATH HX CMBICJI; IOATBECPIKAATh XapaKTCPHBIC XUMHNYCCKUC
CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIMMHU OKCIICPUMECHTAMHU H
3alluCAMHA ypaBHeHI/II\/'I XUMHNYCCKUX peaKHHﬁ;

- YMETH YCTaHAaBJIMBATb
HCOPTaHNYCCKUX U OPTraHUYCCKUX BCHICCTB K OIPCACIICHHBIM
KJIacCaM U IpyIniIiam COCEHHCHHﬁ, XapaKTCPpU30BaTh UX COCTAB U

MPUHAJIC)KHOCTD HU3YUCHHBIX

BOKHEHIIME CBOWCTBA; ONPEAENATh BHAbl XMMHUYECKUX CBA3CH
(koBasieHTHasi, WOHHAs, MeETaJUTMYeCKasi, BOJOPOIHAs), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB; KIACCU(PHUIIUPOBATH
XAMHUYECKHE PEAKIINH;

- chopMHUpOBaTh TPEICTABICHUSA: O MaTEPUATHHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBJIEHUW IIPUPOJIBL; O
MECTE€ U 3HAYEHUHU XUMHUH B CUCTEME E€CTECTBEHHBIX HAYK U €€
ponu B OOECTEUeHUU YCTONYMBOTO PA3BUTHUS YEJIOBEUYECTBA: B

peIIeHNH POo0JIeM IKOJIOTHIECKOM, IHEPTeTUUECKON U TTUIIEBON




0€30IaCHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JIaHUH HOBBIX
MaTepuaioB, HOBBIX HMCTOYHUKOB JHEPTHHM, B OOCCIICUCHHH
palMOHAIBHOTO  MPHUPOJIONONb30BaHusA, B  (OPMHUPOBAHUU
MHUPOBO33pEHUST M OOmeld KyJIbTyphl 4YEIOBEKa, a Takke
AKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/JI0POBBIO
U IIPUPOJHON Cpene;

- BJIAJETh CUCTEMOW XMMHWYECKMX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (JOTIOJHUTEIBHO K CHCTEME

MOHATHIM  0a30BOTO  ypPOBHsS) - HW30TONbBI, OCHOBHOE U
BO30Y)KICHHOE COCTOSIHUE aToMa, TUOpUIN3alusi aTOMHBIX
opOutaneit, xumudeckas cBsi3p ('O " um "", KpaTHbIE CBSI3H),

MOJISIpHAsi KOHLEHTpalus, CTPYKTypHas (opMmyia, H30MepHs
(cTpykTypHas, reomeTrpuydeckas (IUC-TPAHC-U30MEpHS), THUIIBI
XAMUYECKHX peaKkiuii (roMOo- W TeTepOoreHHBbIC, 0OpaTUMbIE U
HeoOpaTUMBbIE), PACTBOPHI (MCTUHHBIE, AUCIIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATBL,  CTENEHb  JUCCOLMALIMM,  DJIEKTPOJIU3,
KPEKUHT, PU(OPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE TOHHUMAaHUSA
IPUYUHHOCTY M CHCTEMHOCTH  XHMHUYECKHUX  SIBJICHUH,
COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BEIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM  YpPOBHSX;
NpEJICTaBICHUsT O  MEXaHM3MaX  XHUMUYECKUX  PEaKIHi,
TEPMOJUHAMHYECKUX M KHHETHYECKMX 3aKOHOMEpPHOCTAX HX
NPOTEKaHUs, O XMMHYECKOM DPAaBHOBECHUU, JUCHEPCHBIX
cucreMax, (paKTOJIOrMYecKHe CBEJIEHHs O CBOWCTBAaX, COCTaBe,
NOJYy4eHUH W 0e30MacHOM  HCHOJb30BAHMM  BAaKHEHIIHMX
HEOPraHMYECKUX U OpraHMYeCKHUX BEIIeCTB B OBITY U
NPAaKTUYECKOM JEATeNbHOCTH 4YeNoBeKa; OOIIMX HayYHBIX
NPUHLIMIAX  XUMHUYECKOTO  TPOU3BOACTBA (Ha  IpuMepe




MPOM3BOJICTBA  CEPHOM  KHUCJIOTHI, aMMHaKa, METaHOJa,
nepepaboTku HEPTH);

- YMETh MPOBOAUTH pPacueThl MO XUMHYECKUM (opMmylaM H
YpaBHEHUSAM  XUMHUYECKMX PEaKUUid ¢  HCHOJIb30BaHUEM
¢usnueckux BeMWYMH (Macchl, OOBEMa Ta30B, KOJMYECTBA
BEILIECTBA), XAPAKTEPU3YIOMIMX BEIIECTBA C KOJIUYECTBEHHOM
CTOPOHBI: pacyeThl MO HAXOXKIACHHUIO XHUMHYECKOH (QopMyIibl
BEIIIECTBA; pacyeThl Macchl (00beMa, KOJUYECTBA BEIIECTBA)
MPOJYKTa PEaKluu, ecld OJIHO M3 MCXOJHBIX BEIIECTB JaHO B
BUJE  pacTBopa C  ONPEACIICHHOM  MaccoBOM  joJiei
PacTBOPEHHOTO BEIIeCTBA WJIM JIaHO B U30bITKE (UMeeT
MIPUMECH); pacueThl MAacCOBOW WJIM OOBEMHOM IO BBIXOZAQ
MPOJYKTa PEaKIMU; PACUYEThl TEIUIOBOTO 3(deKTa peakimid,
00BEMHEIX OTHOIICHUI Ia30B;

- YMETh BBISBIATH XapaKTepHbIE MPU3HAKA U B3aHUMOCBS3b
W3YYCHHBIX TOHSATUH, TMPUMEHSATH COOTBETCTBYIOIIME TOHSTHS
IpU ONUCAHUU CTPOEHUS M CBOWCTB HEOPTraHWYECKUX H
OpraHMYeCKUX BEIIECTB M WX MPEBPALICHHUH; BBISBIATH
B3aHMOCBSI3b ~ XUMHYECKHX 3HAHUW C  IOHATHSIMH U
MPEJICTABICHUSIMHI JIPYTUX MPEeIMETOB AJsi 00jee OCO3HAHHOTO
MMOHUMAHUS U OOBSICHEHUS CYIIHOCTH MaTEPHAIILHOTO €IMHCTBA
MHpa; HWCMIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHMS IS
OOBSICHEHUS! ¥  TPOTHO3UPOBAHUS  SIBICHUH,  HMMEIOLIUX
€CTECTBEHHOHAYYHYIO MPUPOY;

- yMETh UCTOJIb30BaTh HAUMEHOBAHUSI XUMHUECKUX COCIMHEHUN
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKON U MPUKIAJAHOW XUMHHU
¥ TPUBUAIbHBIE HA3BAHUS BEIIECTB, OTHOCAIIUXCS K H3y4YEHHBIM
KJlacCaM OpraHU4eCKUX U HEOPraHMYECKUX COEIUHEHUI;
WCIIONIh30BaTh XMMHUYECKYIH) CHUMBOJIHMKY IS COCTaBJICHHS




dopMyn1  HEOpPraHMYECKUX  BEIIECTB, MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX, COKpAIEHHbIX M CKEJETHbIX)
dbopMyn1 OpraHMYECKMX BEILECTB; COCTABIATb YPaBHEHUS
XUMUYECKUX  peaKkUUMil U  pPACKPBIBATbD HX  CYIIHOCTbH:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ moCcpcaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3THX pPEaKUWH; peakuuit
HOHHOTI'O oOMeHa myTeM COCTaBJICHHUA ux IIOJIHBIX u
COKPAIEHHBIX MOHHBIX YpPaBHEHUH; PEAaKLUUA TIUAPOIIN3a,

peaxuui KOMILIEKCO0Opa3oBaHus (na npuMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa U allOMUHHUA); MOATBEPXKAATh
XapakTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB

COOTBETCTBYIOIIMMHU SKCHEPUMEHTAMHU W 3alUCAMU YPaBHEHUM
XUMHUYECKUX PEAKIIMIL;

- yMeTh KJIacCU(UIHUPOBATH HEOPraHUYECKHUE M OPTraHUYECKUE
BEIIIECTBA U XWMHUYECKHE PEAKIUU, CAMOCTOATEILHO BBHIOMPATH
OCHOBaHUSI M KpPUTEPUU HJs1 KJIAaCCU(PUKAIUU H3y4aeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTaB U BaKHEHIINe
CBOMCTBA BEILIECTB, MPUHAUICKALUX K ONPEIEICHHBIM KJIaccaM
W TpynmaMm COoeAWHEHWH (TPOCThIe BEIIECTBA, OKCHJIBI,
THJIPOKCHUJIBI, COJU; YTIEBOJOPOABI, MPOCThIE dPHUPHI, CHUPTHI,
(dheHOoBI, anbaeruibl, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOXKHBIC
3(hUpkI, KHUPBI, YIIEBOAbI, AMHHBI, AMHHOKHUCIOTHI, OCIJIKH);
MPUMEHATh 3HAHUS O COCTaBE€ M CBOMCTBAX BEUIECTB A
OKCIIEPUMEHTAJIbHOW  TPOBEPKH  THUIOTE3  OTHOCUTEIHHO
3aKOHOMEPHOCTEHM NPOTEKaHUs XMUMHYECKUX peaKkluidl Hu
MIPOTHO3UPOBAHHUS BO3MOKHOCTEN UX OCYILIECTBIICHHUS;

- YMEeTh NOATBEPKJIaTh Ha KOHKPETHBIX MpUMEpaxX XapakTep
3aBHCHUMOCTH  PEAaKIIMOHHOW  CIIOCOOHOCTH  OpraHUYeCKHX
COCJIMHEHUH OT KPaTHOCTH M ThmNa KoBajeHTHoU cBsizu ("0 " u




nn

), B3aUMHOTO BIIUSIHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJax;
a Takke 0T OCOOCHHOCTEH peain3aluy pa3IMyHbIX MEXaHU3MOB
MPOTEKAHUS PEaKIuii;

- YMETh XapaKTepH30BaTh JJIGKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30YKJIEHHOM COCTOSIHUW) U HOHOB XUMHYECKHX
anemeHToB 1 - 4 mepuonoB Ilepmommnueckoii cucremst 1.
MenzeneeBa W WX BAJICHTHBIE BO3MOXXHOCTH, WCIIONIB3Ys
noustus "s", "p", "d-snekTpoHHBIE" OpOMTANIH, YHEPIETHUECKUE
YpOBHU; OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUS

XUMHNYCCKHNX JJICMCHTOB H 06pa3yeML1X nMmn COG)II/IHCHI/Iﬁ 10

CBOIICTB

nepuoaam u rpyuiam;

OK 4. OcymiecTBisTh
MOMCK UH(pOpMAIH,
HEOOXOIUMOM sl

3¢ peKTUBHOTO
BBITIOJTHEHUS
npodeccuoHaTbHBIX
3a/1a4y

B o0Js1acTH HEHHOCTH HAYYHOI'O NO3HAHUS:
- c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M OOIIECTBEHHOM

KYJIBTYP,
MECTa B

IIPAKTHUKH, OCHOBAHHOI'O Ha
CHOCO6CTBYIOH.[61"O OCO3HAaHUIO

HOJUKYIBTYPHOM MUDE;

JIMAJIore
CBOEro

- COBEpPILEHCTBOBAHHUE S3bIKOBOM M UUTATEIbCKOU KYJIbTYpPbI
KakK CpC€acCTBa B3aI/IMOI[eI>'ICTBI/I$[ MCXKAY JIOJAbMH W IMO3HAHUA
MUpa;

- OCO3HaHWE IIEHHOCTH HAYYHOU NEeSTeNbHOCTH, TOTOBHOCTb
OCYIIECTBIISITh HPOEKTHYIO u HCCIIEI0BATEIbCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,
OsJaagenue YHUBepPCAJbHBIMH
MO03HABATEJIbHBIMM el CTBUSIMU:

B) padora ¢ uHpopmanueii:

- BJIaACTb HaBbIKaAMU IMOJIYYCHHA I/IH(I)OpMaI_[I/II/I N3 HCTOYHHUKOB

y4eOHBIMU

Pa3HBIX THUIIOB, CaMOCTOATCIBHO OCYIICCTBIIATHL IIOUCK,

- YMETh IUTAHUPOBATh M BBIMOJHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpartueHus
MOJyYeHHUE JTUJICHA M HM3YYEHHE €ro CBOMCTB, KaueCTBEHHBIE
peakuuu Ha YKCYCHYIO
JeHaTypalus OelKOB TpU HarpeBaHWM, LBETHBIE pPEaKLUU
OenKOB; MPOBOJAUTH PEAKIIMM HOHHOIO OOMEHa, ONpeNelsiTh
Cpelly BOAHBIX pacTBOPOB, KaUeCTBEHHbIE PEAKLIMU Ha CyJbdart-,

OpraHu4e€CKuXx BCIICCTB IIpW HArpeBaHHU,

AJIbJACTHUAbI, Kpaxmall, KHCIIOTY,

Kap60HaT- U XJIOpHUJ-aHWOHBI, Ha KAaTHOH aMMOHMHA, pCUIaThb

OKCIIEpUMEHTANIbHBIE  3afaun 1o Temam "Mertamisl"

"Hemetannsl") B COOTBETCTBMM C MpaBUJIaMH  TEXHHUKH
0e30MmacHOCTH IIpU O0OpallleHu! ¢ BEUIECTBAMU U JJaOOPaTOPHBIM
000pyI0BaHUEM;

9KCIICPUMCHTA B (I)OpMC 3altucu ypaBHCHI/Iﬁ COOTBCTCTBYIOIIIUX

NpeaACTaBIATL  PE3YJbTAaTbl XUMHUYCCKOI'O

peakumii W (GOPMYIHMPOBaTH BBIBOJBI Ha OCHOBE ATHX
pe3yJIbTaTOB;
- yMeThb  aHAJIW3HUPOBaTh  XHMMHUYECKYI0  HMH(popMaIuo,

MOJIyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTB MacCOBOM
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aHAJIM3, CHCTEMATH3aIlMI0 W HMHTEPIpPETalnio HH(OpMAIUN
pa3IMYHbIX BUIOB U (DOPM IIPEICTABICHHS,

- CO3/1aBaTh TEKCTHl B pa3jMYHBIX (opmarax ¢ yd4eToM
Ha3Ha4YeHWs MH(pOpPMAIMKU W IIEJIEBON ayAWTOPHH, BHEIOHpas
ONTUMATBEHYIO0 (OPMY IIPEIICTABICHUS U BU3YyaTH3aIUH;

- OIICHUBATH JOCTOBEPHOCTb, JIETUTUMHOCTh MHPOPMAIIIH, €€
COOTBETCTBUE MPABOBBIM U MOPATHHO-ITHIECCKUM HOPMaM;

- HCIIOJIb30BaTh CpeacTBa UH(OPMAIMOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M  OpraHW3allMOHHBIX  3aJa4  C
COOIIOIEHUEM TpeOOBaHMIA TEXHUKA

6630HaCHOCTI/I, TMT'MCHBI, pecypcoc6epe>KeHI/Iﬂ, IIpaBOBbIX H

9ProHOMHKH,

ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH O€3011acHOCTH;
- BJIaACTb HaBbIKaMHU pacCliO3HaBaHHA U 3allIUThL I/IH(i)OpMaIII/II/I,
WH(OPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH;

uHpopmanuu, cetb UHTEpHET U Ipyrue);

- BJIaJIETh OCHOBHBIMU METO/IaMU HAYYHOTO MTO3HAHUS BEIIECCTB H
XMUMUYECKHUX SIBJICHUH (HAOIIOJCHUE, H3MEPEHHE, YKCIICPUMEHT,
MOJICJIUPOBAHUE);

- YMETh TPOBOJUTH PACUETHl MO XUMHUYECKUM QdopMylaM U
XUMHUYECKHIX HCIIOJIb30BaHUEM

YpPaBHEHUSAM peakuun ¢

(GU3MYECKUX  BEIWYMH, XapaKTePU3YIOIIMX

obbema (HOpMaJbHBIE

BCIICCTBA C

KOJIMYECTBEHHON CTOPOHBI: MAacChl,
YCIIOBUS)

CUCTCMHBIC XHWMHWUYCCKUC 3HAHUA I IIPUHATUSA peI_HeHI/Iﬁ B

Ia3oB, KOJIN4YCCTBaA BCIICCTBA, HCIIOJIB30BAaThb

KOHKPCTHBIX JKU3HCHHBIX CUTYyAllUAX, CBA3AaHHBIX C BCIICCTBAMU
" UX IIPUMCHCHUCM
- YMCTb CaMOCTOATCIIbHO

IJIAaHUPOBATb n IMPOBOAWTD

XUMHUYECKUNA SKCIEPUMEHT (IOJyYeHHUE M M3yYEHHE CBOWCTB

HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB, KAauCCTBEHHBIC
peaxkuuu YIJ1€BOJOPO/IOB Ppa3IUYHbIX KJIaCCOB u
KHUCIIOPOJICOACPKAIIMX ~ OPraHUYECKUX  BEIIECTB, PEIICHUE

AKCIIEPUMEHTAIBHBIX 3334 M0 PACIIO3HABAHUIO HEOPTaHMYECKHUX
Y OPTaHMYECKUX BEIIECTB) C COOIIOICHUEM MTPaBUII 0€30MaCHOTO
oOpallieHusi ¢ BellecTBaMH U JaOOPaTOPHBIM 000PYIOBAHUEM,
dbopmynupoBaTh  IENIH
pa3aHO# (hopMe Pe3yNbTaThl SKCIICPUMEHTA, AHATTU3UPOBATH U

WCCIICIOBAHUS, TMPEIOCTaBISATh B
OIIEHUBATH UX JOCTOBEPHOCTH;

- YMETh OCYILIECTBIATH IEJIEHANPABICHHBIN MOUCK XUMHUYECKON
uH(pOpMallUM B Pa3IMYHBIX HMCTOYHUKAX (Hay4YHas U ydeOHO-
Hay4yHas JIMTepaTypa, CpeACTBa MacCOBOW HHQOpMAINH, CETh
WuTepHeT u Apyrue), KpUTUIECKU aHATU3UPOBATh XUMHYECKYIO
uH(popmaluto, TmepepadaTeiBaTh €€ W HCIONb30BaTh B
COOTBETCTBUH C TIOCTABJICHHON y4eOHOH 3a1a4eii;
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- BJIAJCTh CHCTEMOW 3HAHWUH O METOJIaX HAyYHOTO TO3HAHWSI
SIBIICHUI TIPUPOJIbI, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKax M
YMEHUSIMU TPUMEHATh 3TH 3HAHHUS TPU SKCIICPHUMEHTAILHOM
HUCCIICAOBAaHUUN BCIHIECCTB U OJIA O6’b$ICHeHI/I$I XUMHUYCCKUX
pUPO/IC
JCSITeIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KHU3HH;

SBJICHUW, HMEIOIHUX MECTO B MPaKTUYECKOU

OK 6. PaGoTtaTts B
KOMaHfe,

3 pexTUBHO
o0marTecs ¢
KOJIJIEraMHu,
PYKOBOJICTBOM,
KJIIMEHTaMHU

- TOTOBHOCTH K CaMOpPa3sBUTHUIO, CAMOCTOATCIBHOCTH U
CaMOOIIPEACTICHUIO,
-OBJIAJACHUC y‘Ie6HO-I/ICCHeI[OBaTCJ'ILCKOI71,

HpOGKTHOﬁ U COIMaIbHOM JCATCIIbHOCTH,

HaBbIKaMH

OBJagenune
JAeHCTBUSAIMU:
0) coBMecTHasI 1eATeJIbHOCTD.

YuuBepcCaJdbHBIMHA KOMMYHUKAaTUBHBIMHA

- MOHMMAaTh U HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW U
MHAUBUAYaAJIbHON paboThI;

- IIPUHUMATH LEJH COBMECTHOM JESTEIbHOCTH,
OpraHM30BBIBATE M KOOPAMHHUPOBATh [JEHCTBUS IO €€
JOCTHKEHHUIO: COCTAaBJIATh IUIAH JIEWCTBUM, paclpenelsiTh
pPOJIM C Y4eTOM MHEHHUH Y4aCTHHUKOB OOCYXJaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOpPAMHUPOBAaTb M BBINOJHITH padOTy B YCIOBHUAX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIJIATH MO3UTUBHOE CTPATETHYECKOE IOBEICHHE B
pa3IMYHBIX IIPOSIBIIATH

BOO6pa)KeHI/Ie, OBITh HWHHUIINaTUBHBIM

CUTYaIUsX, TBOPUECTBO U
OBnanenue

AEeCTBUAMMU:
') NPUHSATHE ce0sl U APYTUX JI0/Ieii:

YHHBEPCAJIbHBIMH peryJsiTHBHbIMH

- YMETbh IUIAHUPOBATH U BBIIOJIHATH XUMUUECKUNA IKCIEPUMEHT
(mpeBpallleHusi OpPraHMYECKUX BEIIECTB
MOJIyYeHUE JTUJIEHA M HM3y4YeHUE €ro CBOWCTB, KauyeCTBEHHbBIC
peakiuuu Ha YKCYCHYIO  KHCIIOTY;
JIeHaTypauust O€NKOB NpU HarpeBaHUM, I[BETHbIE peaKlUu

IIpxn HarpC€BaHUU,

aNbJIETH/IbI, Kpaxmall,
OCJIKOB; TPOBOJUTH PEAKIUH HMOHHOTO OOMEHa, OIpPEACINAThH
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEaKIIMU HA CYJIbdar-,
KapOOHAaT- W XJOPUI-aHHUOHBI, HA KAaTHOH aMMOHUS; pEIIaTh
3amayd 1o "Mertamnbl"  wH

OKCIICPUMCHTAJIbHBIC TEMaM

"Hemeramnel') B COOTBETCTBHUM C TMpaBWIAMHU TEXHUKH
Oe3omacHOCTH TIpu OOpaIlleHUH ¢ BEIIeCTBAMU U TaOOPaTOPHBIM
0o0opysOBaHHEM; TPEICTABISATh PE3YNbTAaThl  XUMHYECKOTO

9KCIICPUMCHTA B Q)opMe 3aliucu ypaBHeHI/Iﬁ COOTBETCTBYIOIIINUX

peakuuii ¥  (QopMyIHpOBaTH BBIBOJBI Ha OCHOBE OTHUX
pe3ynbTaTOB;
-yMETh  CaMOCTOSITEJIbHO  TUIAHUPOBAaTH M MPOBOJUTH

XUMHUYECKUM SKCIIEPUMEHT (IIOJIyueHUE M H3y4yeHHE CBOWCTB
HEOPraHWYECKHX W OpPraHMYECKUX BEIIECTB, KadeCTBEHHBIC
peakuuun YIJIE€BOAOPOIOB Ppa3JInYHBIX KJIaCCOB u
KHUCIIOPOJCOACPKAIIUX  OPraHUYECKUX pelieHue
JKCIIEPUMEHTAIIBHBIX 3a7a4 10 PACIIO3HABAHUIO HEOPIaHUYECKUX
¥ OPTaHMYECKUX BELIECTB) C COOIIOAEHUEM MPaBMII OE3011aCHOTO

BCIICCTB,

oOpallleHusl ¢ BellecTBaMH U JITaOOPaTOpPHBIM 000PYIOBAHUEM,
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- NpPUHUAMATh MOTHBBI M apryMEHTBHl JAPYrUX JIIOJAeH MpHu
aHaJIM3€ Pe3yJbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JItO/IeH Ha OIIMOKH;
- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TO3UIHH JPYTrOro
YeJI0BEKa;

dbopMynupoBaTh IeId  MCCIIEAOBAHUSA,
pa3ianyHoil hopMe pe3yabTaThl SKCIEPUMEHTA, AaHATTU3UPOBATh U
OILICHUBATh UX JIOCTOBEPHOCTH;

npeaoCTaBIATh B

[IK 3.1. Onpenensite
CBOMCTBA U Ka4ECTBO
MaTepUaJIOB JJIs
H3JIEITUNA OCKIBI

B yacTu Tpy/10BOr0 BOCIIUTAHUS:

- TOTOBHOCTB K TPY/y, OCO3HAHUE IICHHOCTH MacTepCTBa,
TPYIOJTFOOHE;

- FOTOBHOCTh K aKTHBHOM JCSITEILHOCTH TEXHOJIOTHUECKOMN U
COLIMAJILHOM HAIIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATD,
IUTAHUPOBATh U CAMOCTOSITEIILHO BBIMOJIHATH TAKYHO
JESITCIIbHOCTD;

Osgi1aieHHe YHHBEPCAJIBLHBIMU Y4eOHbIMH
MO3HABATEJIbHBIMH 1eHCTBUIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBUS:

- CAaMOCTOSTEJILHO (POPMYITHUPOBATh U aKTYaJIM3UPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;

- OTIPEICIIATH 1IEH JISATEIILHOCTH, 33/1aBaTh TapaMeTPhl U
KPUTEPHUU UX JTIOCTHIKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTH KOPPEKTHUBHI B JICATSIILHOCTH, OICHHUBATH
COOTBETCTBUE PE3Y/IHTATOB IIENISIM, OIICHUBATh PUCKHU
MOCITIEACTBHUM JIEATEINHHOCTH;

- pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PELICHUH
YKU3HEHHBIX TIPoOIieM

0) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

-YMCTb YCTAaHAaBJIMBATh NPHUHAIJIIC)KHOCTb U3YUYCHHBIX
HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB K OIMPCACICHHBIM
KJIacCcaM U IpyIIaM COeAMHEHUM, XapaKTepru30BaTh UX COCTaB U
BA)KHEWILIME CBOMCTBA; ONPEAEINIATh BUIAbl XUMUYECKUX CBA3EH
(xoBasleHTHAas, MOHHAs, METaJNInYecKasi, BOJOPOJIHAS ), TUIIbI
KPUCTAJIMYECKHUX PELIETOK BEIIECTB; KIaCCUPHUIINPOBAThH
XUMHNYCCKUEC PCAKIINH,

-YMETH UCII0Jb30BATh HAMMCHOBAHUA XUMHUYCCKUX COGZII/IHGHI/Iﬁ
MEKTYHAPOAHOTO COK03a TEOPETUYECKON U TPUKIIATHOW XUMHUH
W TPUBHAJIBHBIC HA3BAHWA BEIICCTB, OTHOCAIIUXCA K U3YYCHHBIM
KJIacCaM OpPraHUYeCKHX U HEOPraHUYECKUX COETMHEHUI;

- yMEeTh aHATU3UPOBATH XUMUYECKYIO HHPOPMAIIHIO,
MOJTy4aeMYI0 M3 Pa3HBbIX HCTOYHUKOB (CPEICTB MacCOBOM
uH(popmainu, cetb UHTEpHET U Apyrue);
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- BJIaJIeTh HaBbIKaMM y4eOHO-HCCIIEJ0BATENbCKON U
IPOEKTHOH J1eATEIbHOCTH, HaBbIKAMU Pa3pelleHus npoodiiem;
- BBISIBJIATh IIPUYUHHO-CJIEZICTBEHHBIE CBSI3U U
aKTyaJIu3UpOBaTh 3aa4y, BbIIBUTATh TUIIOTE3Y €€ PELIEHUS,
HaXOJUTh apryMEHTHI AJIs JOKa3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

- aHAJIM3UPOBATh NIOJYUYEHHBIE B XO/I€ PELICHMS 3a/1a4l
pe3yibTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
HIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

- YMETb NIEPEHOCUTh 3HAHUS B MI03HABATENILHYIO U
PAaKTUYECKYI0 00JIACTH KU3HEIEATEIbHOCTH;

- YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX
o0OJacrei;

- BBIJIBUTaTh HOBBIE UJIEU, IPEIaraTh OPUTUHAIbHbBIE
MOJIXO/Ibl U PELICHMUS;

- CIIOCOOHOCTH UX HCIIOJIb30BAHUS B [TI03HABATEIILHON U
COLIMATILHOM MTPaKTUKE

OsiajeHne yHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMH NeHCTBUAMHU:

B) pa0oTta ¢ nH(popManmen:

- BJIaJIETh HaBbIKaMU MOJyYEHUSI HHPOPMAIUU U3 UICTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYILIECTBIIATH MOUCK,
aHaJIN3, CUCTEMATU3ALUI0 U MHTEPIPETALUIO HHPOpMaIIUU
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS
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2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUTLIMHBI

«XHUMMUSA»

2.1. O0beM TUCHUILINHBI U BH/bI y4e0HOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

MaxkcuMajibHasi ydeOHas HArpy3Ka 309
8 M.4. 8 (hopme npaxmu4eckol N0O20Mo8Ku 44
8 M.u 6HeayOUmMOpHAas CAMOCmMosmenbHas paboma 103
B T.4.

OcHOBHOE coep:kaHne 136
BT. 4.:

TEOpETUIECKOe 00ydeHne 86
MPAKTUYECKHUE 3aHSITUS 32
1ab0paTOPHBIE 3aHATHS 18
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (COepPKAHNe 20
MPUKJIAJTHOI0 MOIYJIfAA)

BT. 4.:

TEOpeTUIEeCKoe 00yueHune 26
MPaKTUYECKHUE 3aHATUS 32
71a00paTOpHBIE 3aHATHS 12

IIpome:xxyTouHasi arTecTanus (3K3aMeH)
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2.2. TemaTn4yecKuii MJIaH M coJep:KaHUEe TUCIHIIMHBI

HaumenoBanmue Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHATILHO-OPHMEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3/iesioB U TeM JIa0opaTOpHbIE U NPAKTHYECKUEe 3aHATHS, IPUKJIAAHON MOAYJIb 4YacoB | KOMIIETEHLIMH
1 2 3 4
OcHOBHOE coepKaHue 102
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 14
Tema 1.1. OcHoBHOE coep:kaHue 8 OK.1
Crpoenue Teopernueckoe odyuenune 6
aTOMOB CoBpeMeHHas MOJIENIb CTPOCHHUS aToMa. DJIeKTPOHHAs: KOH(urypanus aroma. Knaccupukanus XuMHIecKux
XUMHYCCKUX 3JIEMEHTOB (S-, P-, d-211eMeHThI). BasieHTHBIC AIIeKTPOHBL. BaieHTHOCTD. DJIEKTPOHHAS IPUPOAA XUMHYECKOI
SJIEMCHTOB U CBSA3M. DJIEKTPOOTpULIaTeNbHOCTh. KoBasleHTHas CBs3b, €€ pa3HOBUIHOCTU U MEXAHU3MbI 00Pa30BaHUS 6
npuponaa (0OMEeHHBIN U TOHOPHO-aKLEeNTOpHBIH). MoHHas cBs3b. MeTtannuueckas cBsi3b. BomopoaHas cBs3b.
XUMHYECKON MexMoIieKysipHble B3aUMOIEHCTBHUSL.
CBA3U H30TOMBI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, TMOpUIN3allis aTOMHBIX OpOHUTalei.
IIpakTnyeckune 3aHATHSA 2
Pemennie nmpakTH4ecKux 3aJjaHUil Ha COCTABIIEHUE YJIEKTPOHHO-Tpaduueckux Gopmyi snemeHToB 14
IIEPHOJIOB.
Pemrenne 3agannii Ha UCIOJIB30BAHNE XMMHUYECKON CUMBOJIMKY M HA3BaHUW COEAMHEHUH 110 HOMEHKJIAType )
MEXIYHAPOJAHOTO COX03a TEOPETUYECKON U IPUKIIAJHOW XUMHUH, U TPUBUAIBHBIX Ha3BaHUM JUIsI COCTABIICHUS
XUMHUYECKHX (OPMYJT ABYXaTOMHBIX COETMHEHUN (OKCUIOB, CYyIb(UI0B, TUAPUIOB U T.I1.) U IPYTHX
HEOPraHMYECKNUX COEAUHEHNUH OTIEIbHBIX KJIACCOB.
BueaynuTopHas camocTosiTe/ibHasA padoTa
1. CoctaBuTh ONOPHBIN KOHCHEKT 10 TeMe «OCHOBHBIE TOHATHS XUMHM» 4
2. Hanmcatp cooOmienne «Buapl XUMUYECKOH CBS3M»
3. CocTtaBuTh XUMHYECKHE (POPMYJIBI ABYXaTOMHBIX COEIMHEHUN (OKCHUIOB, CYIb(UI0B, THAPUIOB U T.I1.).
Tema 1.2. OcHoBHOE coep:KaHue 6 OK.1
Ilepuonnueckuii | TeopeTnueckoe odoyueHue 4 OK. 4
3aKOH M Tabmiuia [Tepuonnueckas cucrema xumuueckux aneMeHToB J[.M. MenaeneeBa. @U3nueckuii CMbICIT 4

J.1. Menneneera

[Tepuonuueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX
OJICMCHTOB, 06p33yeMBIX HMHU IMPOCTBIX U CIOKHBIX BEHICCTB B COOTBETCTBUH C ITOJOKCHUEM XUMHUYCCKOTI'O
aneMeHTa B [lepuoauueckoil cucteme. MUpOBO33peHUECKOE U HaydHOE 3HaueHue [leproanueckoro 3akoHa
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J.M. MenneneeBa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX XUMUUECKHUX 3JIEMEHTOB.

IIpakTuyeckune 3aHATHSA

Pemienue npakTMKO-OpMEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUH Ha XapaKTePU3aLUI0 XMMUYECKUX
a5eMeHTOB «MeTauinyeckue / HeMeTaJIIMUeCKUe CBOMCTBA, 3JIEKTPOOTPULIATEILHOCT U CPOJICTBO K
JIEKTPOHY XMMUYECKHX 3JIEMEHTOB B COOTBETCTBUE C UX NEKTPOHHBIM CTPOEHUEM U TOJI0KEHUEM B
IIEPUOIUYECKON CUCTEME XUMUYECKUX dIeMeHTOB [[.1. Menneneesay.

BHeaynuTopHasi camocTosiTeIbHAas padoTa

1. IToarotoBuTh coOOIIEHUE 00 OTKPBITUH [leproanyeckoro 3aKkoHa
2. OxapakTepu30BaTh XUMHUECKUE FIIEMEHTHI B COOTBETCTBHH C MX TOJIO)KEHUEM B MIEPUOINICCKOM
cucreMe xumudeckux eMmenToB [[.M. MenaeneeBa (1o BEIOOPY)

Pa3nea 2. XumMnueckne peakuumn
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Tema 2.1. Tunsl
XUMHUYECKUX
peakuuii

OcHoBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

Krnaccudukanus u THITBI XUMAYECKUX PEAKIIUi C y9acTHEM HEOPTaHWIECKUX BemlecTB. KomndecTBeHHBIE
OTHOLLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XUMHUH U PACUEThI 110 YPABHEHUSIM XUMUUYECKUX
peakuii. MoJib Kak eIMHUIIA KOJIMYECTBa BelllecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUS MacChl U
sHepruu. 3akoH ABorajapo. MossipHbIi 00beM ra3oB. OTHOCHUTEIbHAS IJIOTHOCTD T'a30B.

Peakuuu koMriekcooOpa3oBaHusl C y4acTHEeM HEOPraHMUYECKUX BEIIECTB (Ha MpUMepe THIPOKCOKOMILIEKCOB
[IMHKA ¥ aJTIOMUHUS).

HpaKaneCKne 3aHATUSA

CocraBrieHrue ypaBHEHUHN pPEeaKkIuid COSAMHEHUS, PA3JIOKEHUS, 3aMEIIIeHUsI, 0OMeHa. Y paBHEHUS PEeaKIIui
TOPEHUsI, HOHHOTO 0OMEHA, OKUCIICHUS-BOCCTAHOBIICHHUS.

Pacuer xommuecTBEHHLIX XapPaKTCPUCTHUK UCXOJHBIX BCIICCTB U IMIPOAYKTOB PCAKIINH. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKIUU COSTUHEHHS, €CITH OHO U3 BEIIECTB JJAaHO B U30BITKE
W/WJIH COIEPKUT MpuMecH. Pacuet MaccoBoi miin 00beMHOM TOJTM BBIXO/a IPOAYKTA PEAKIIUN COSAMHECHUS
OT TEOPETUYECKH BO3MOXHOTO. Pacyer 00beMHBIX OTHOIIIEHUH Ta30B. PacyeTr Maccel (00BeM, KOTUYECTBO
BEILECTBA) MPOJIYKTa PEAKIIMH, €CIIU OJIHO U3 BEILIECTB JJaHO B BUJIE PACTBOPA C ONPEAEICHHON MacCOBOM
JI0JIel pacCTBOPEHHOTO BEILIECTBA.

YPaBHeHI/ISI OKHCJICHHS-BOccTaHOBJICHUS. CTeneHp okucieHnss. OKUCIINTEIIbF 1 BOCCTAHOBHUTEIb.
OKHCIUTEIBFHO-BOCCTAHOBUTEIBHEIC PCaKknuu B Ipupoac, MpOMU3BOJACTBCHHBIX ITPOLECCaxX U
KUBHCACATCIIBHOCTH OPraHU3MOB. OKHCIUTETHHO-BOCCTAaHOBUTEIBHBIN MoTeHUIuaJl CPCabI. CocraBneHue u

OK.1
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YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOOM 3JICKTPOHHOTO banmanca. TunmuyHbie
HCOPTaHUYCCKUC OKHUCIUTCIIN U BOCCTAHOBUTCIIN. 3JI€KTpOHI/I3 pPacTBOPOB U pacCIlyIaBOB coJIeit.

BueayauropHasi camocTosiTeJibHasi padora
1. Hanucatp koHcnieKT «OCHOBHBIE 3aKOHBI XUMUM

2. BelyuuTs onpeziesieHus OCHOBHBIX 3aKOHOB 3
3. CocTaBHUTh peakiuu COSAMHECHHUS, PA3I0KECHHsI, 0OMEHa, 3aMEIICHUS.
Tema 2.2. OcHoBHOE coep:kaHue 6 OK.1
Onekrponuruiecka| Teoperudeckoe o0y4eHune 4
g qucconuanus - | Teopust AJIEKTPOIUTHYCCKON aucconnanuu. Peaknum noHHOro oOmeHa. CocCTaBieHHE pPEaKIUid HOHHOTO
MOHHBII 0OMCH 0o0MeHa IIyTeM COCTaBJIEHUS UX IOJHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHUH. 4
['maponus coneii. 3HaUeHNE THAPOIIN3A B OMOJOTHYECKIMX 0OMEHHBIX Iporeccax. [[pumenenne ruiposmsa B
MIPOMBIIIICHHOCTH.
JlabopaTropHble 3aHATHSI 2
JlabGopaTtopHast pabota «Peakiuu ruponsa.
HccnenoBanue cpeibl pacTBOPOB COJEH, 00pa30BaHHBIX CHIIBHBIMH U CIA0BIMU MTPOTOJIUTAMU, U UX peaKLui 2
C pacTBOpaMHu Iienour u kapOoHara HaTpusi. COCTaBI€HHUE PEAKINI THAPOIIN3a CONEH.
BueayauTopHasi camocTosiTeJibHAas padoTa
1.BbIy4nTh TTONIOKEHUSI TEOPUU IIEKTPOIUTHUUECKON JUCCOIUALINI 3
2.CocTaBUTh NOHHBIE PEAKITHHI
3.CocTaBuTh peaklMy rUApoIu3a coyei
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 34
Tema 3.1. OcHoBHOE coep:kaHue 10 OK.1
Knaccudukanusi, | Teopernueckoe o0yqenue 6 OK. 4
HOMCHKJIATypa U |[IpeameT HeOpraHUYeCKON XUMUH. B3anmocBs3p Heoprannueckux BemiecTs. Kinaccudukarus
CTpOCHHUE HeopraHuyeckux BemiecTs. [IpocThie u cioxHbie BemecTBa. OCHOBHBIE KIACCHI CJIOKHBIX BEIIECTB (OKCHBI,
HCOPraHUYCCKUX  |ruapoKCUbl, KUCIOTHI, conn). HomeHkIaTypa n Ha3BaHHE HEOPraHMUYECKUX BEIIECTB UCXOMS U3 UX
BEIICCTB XUMUYECKON (hOPMYJITBI HIIM COCTABICHUE XUMHUYECKOW (POPMYITBI UCXOIS U3 Ha3BAHHS BEIIECTBA 110 6

MC)KHYHapOHHOﬁ nin TpHBHaHBHOﬁ HOMCHKIJIATYpC.

MC)KMOJICKYJIHPHLIC B3aHMMOJCHCTBUS. KpI/ICTaJ'IJ'IOF UApPAaThL. AFpCF ATHBIC COCTOAHUA BCIICCTBA.
KpI/ICTaJ]J'II/I‘-ICCKI/IC u aMOP(I)HLIC BelecTBa. THUIIBI KPpUCTAJTNIMYCCKUX PCUICTOK (aTOMHaH, MOJICKYJIsIpHAad,
HOHHAasd, MCTaJ'IJ'II/I‘-ICCKaSI). 3aBHCHMOCTD (pI/ISI/IquKI/IX CBOICTB BEIIECTBA OT TUIIA KpHCTaJIJII/I‘{CCKOﬁ
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pewetku. [TpuurHbEI MHOr0OOpa3us BEIIECTB.
CoBpeMeHHbBIC TPEACTABICHUS O CTPOCHHMU TBEPABIX, KUAKUX M Tra3000pa3HbIX BemecTB. JKuakue

KPUCTAJUIBI.
I[pakTuyeckue 3aHATHS 4
Pemenne 3amay Ha pacyeT MaccoBOM J0NM (Macchl) XMMHMYECKOI'O 3J€MEHTa (COeAMHEHUs) B MOJIEKYJle
(cmecn).
Pemienne mnpakTMuYecKUX 3aJaHUN MO KJIacCU(pHUKALMK, HOMEHKJIATYpe W XHMHYECKUM (opMysaMm
HEOPraHMYECKUX BEILECTB pa3IMYHbIX KJIacCOB (Ha3blBaTh M COCTABJIATH (POPMYJIBI XUMHUECKUX BEILECTB, 4
OIpEAEIIATh IPUHAIEKHOCTD K KJIACCy).
Hcrounnku xumuyeckod uHpopMmanuu (HaydyHas M ydyeOHO-HAy4dHas JUTEpaTypa, CpeACTBa MacCOBOM
uHpopmanuu, cerb MuTepHer u napyrue). [lowck wHpOpManuu 1O Ha3BaHHUAM, HICHTU(HUKATOPAM,
CTPYKTYPHBIM (hopMyJiam.
BueaynuTopHas camocTosiTe/IbHas padoTa
1.BblyunTs onpeneneHus KiaaccoB HEOPraHMYECKUX BEILECTB
2. CocraBieHue 1 Ha3BaHue GOpPMYJI HEOPraHMUECKUX BEIIECTB
3. IlpakTiueckue 3aaHus MO KiIacCH(PUKANK, HOMEHKIIATYpEe U XUMHUYECKHM (hopMysaM HEOPraHWYECKHX 5
BEILECTB PA3JINYHBIX KJIACCOB
4. Pemenue 3aay Ha pacueT MacCOBOM J0JIM (MAacChl) XUMHUYECKOTO 3JeMEHTa (COCIMHEHHS) B MOJICKYJIC
(cmecn).
5. IToAroTOBUTHCS K MPAaKTUUYECKOM paboTe
Tema 3.2. ®usuko-| OcHOBHOE coJep:KaHue 18 OK.1
XUMHYCCKHE Teopernueckoe o0yueHme 12 OK. 4
CBOWCTBA Mertamnel. O6mue ¢usznyeckue M XUMHYECKHe CBOMCTBa MeTaioB. CrocoObl MOMy4deHHs. 3HAYEHHE
HCOPraHMYCCKUX  |MeTayuloB U HEMETAJUIOB B NPUPOJAE M JKU3HEIEATENBHOCTH YEJIOBEKAa U OpraHu3MoB. Koppo3us meTanios: 4
BCIIECTB BUIBI KOPPO3UH, CIIOCOOBI 3aLIUTHI METAJIJIOB OT KOPPO3HH.
Hemeramnpl. OOuue ¢puznyeckre 1 XMMUYECKHE CBOMCTBA HEMETAIIOB. TUIMMYHBIE CBOMCTBA MeTauioB [Y—
YII rpynn. Knaccudukanuss ¥ HOMEHKJIaTypa COeAUMHEHMH HeMeTaiioB. KpyroBopoTbl OHOTreHHBIX 4
3JIEMEHTOB B IPUPOJE.
XVMHYECKHE CBOKWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCUI0B, THIPOKCHIOB, KUCIIOT,
coJiell 1 JIp.). 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB NPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHU, 4

BBICHIUX OKCUIAOB U THAPOKCHUIOB.
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IIpakTHYecKkne 3aHATHA

CocraBieHne ypaBHEHUH XMMUUYECKUX PEAKIIUNA C yYACTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BELIECTB!
OKCHJIOB METaJVIOB, HEMETAJUIOB U aM(OTEPHBIX DJIEMEHTOB, HEOPraHMYECKUX KHCIOT, OCHOBAHUU W
aM(OTEPHBIX TUAPOKCHJIOB, HEOPTAaHMUECKUX COJICH, XapaKTepU3yIOINX UX CBOMCTBA.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA U MOJIYYEHHE HEOPraHUYECKUX
BEIIIECTB.

JlaGopaTopHble 3aHATHSA

JlabopaTtopHas pabota «CBoiCTBa METAIJIOB U HEMETAIIIOBY.

UccnenoBanne  (HU3MYECKMX HM  XHUMHYECKUX  CBOWCTB  METaUIOB, M HEMETAUIOB. PericHue
HKCIICPUMEHTANIbHBIX 3a/lad [0 CBOMCTBAM XHWMHMUYECKHUM CBOMCTBAM METAJUIOB WU HEMETAIOB, IO
pacrno3HaBaHUIO U MOJIYYEHHUIO COEAUHEHUI METAJUIOB U HEMETAILIOB.

BHeaynuTopHasi caMocTosiTeIbHasi padoTa

1.Harmucatp KOHCIIEKT «XMMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTBY

2. BBITTOTHUTP 33/1aHUS HA COCTABJICHUE YPAaBHEHUH XMMHUYECKHX PEAKIMU C Y9aCTHEM MPOCTBHIX U CIOKHBIX
HCOPTraHNUYCCKUX BCUICCTB: OKCHMAOB MCTAJJIOB, HCMCTAJJIOB U aM(i)OTepHI)IX 9JICMCHTOB; HCOPraHUYCCKHUX
KHCJIOT, OCHOBAaHUI 1 aM(OTEPHBIX TMIPOKCHUIOB

3.HOBTOp€HI/I€ Marepurajia TCMblL «PU3NKO-XNMHYECKIE CBOMCTBA HCOPTraHNYCCKUX BCUICCTB» U IMOATIOTOBKA
K [IpaKTU4eCKOU paboTe

Tema 3.3.
IIpousBoacTso
HEOpPraHUYECKUX
BEIIIECTB.
3HaueHue u
PUMEHEHUE B
OBITY U Ha
IIPOU3BOJICTBE

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

OO0mue mnpeacTaBiIeHUs O IPOMBILIUICHHBIX CIIOCO0AaX IOJIY4YeHHS XUMHYECKMX BEUIeCTB (Ha HpHUMepe
IPOM3BOJICTBA AMMHUAaKa, CEPHOM KUCIIOTHI).

Yepnas u uBetHas MeTtanyprud. lIpakTuueckoe NpUMEHEHHWE DJIEKTPONIM3a IS MOJIYYEHMs LIEJIOYHBIX,
LIEJIOYHO3EMENBHBIX METAIUIOB U aMtOMUHUA. CTEKIIO U CUIIMKATHAS IPOMBIIIIIEHHOCTb.

[Tpobnema 0TX010B U TOOOYHBIX IPOITYKTOB.

IMpakTuyeckue 3aHATHSA

PeHIeHI/Ie HpaKTI/IKO-OpI/IeHTI/IpOBaHHI)IX BallaHI/Iﬁ (0] pOJ'II/I HeOpFaHquCKOﬁ XUMHUHU B paSBI/ITI/II/I MEOUIINHEI,
CO3JaHHUN HOBBIX MaTepI/IaJ'IOB (B CTpOI/ITeJ'II)CTBe nu )Ip. OTpaCJ'IHX HpOMBIHIJ'IeHHOCTI/I), HOBBIX MCTOYHUKOB
SHepruu (ajabTepHATHUBHbIE UCTOYHMKHU SHEPTUHU) B PELIEHUHU MPOOIEeM HKOJIOTMYECKOM, SHEpreTUUecKoil u
MMUIIEBON O€30IaCcHOCTH.

BHeaynuTopHasi caMocTosiTeIbHas padoTa

OK.1
OK. 4
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1.Cnenath mpe3eHTAlMI0O Ha TeMy «3HayeHHWE W TMPUMEHEHHE HEOPraHWYECKUX BEIIECTB B OBITOBOH W
IPOM3BOJICTBEHHOH EATEIHLHOCTH YeNloBeKa UX (PU3MKO-XMUMUYECKUMHU CBOMCTBAMU»
2.Hanmcats cooOmenue «YepHas v IBETHAS METAJUTYPIHI»

Paznea 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKUX BellecTB 38
Tema 4.1. OcHoOBHOE co/iep:KaHue 6 OK.1
Knaccudukanus, | Teoperudeckoe oGy4yenue 4
CTpPOCHHE 1 IIpeamer opranndeckoi XuMuK. B3anMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
HOMCHKIJIaTypa XUMHYECKOE CTPOEHUE KaK MOPSA0K COCIMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJeHTHOCTH. OCHOBHBIE
OpraHn4eCKHUX MOJIOKEHUSI TEOPUM XUMHUYECKOIO CTPOCHMS OpraHudeckux coenumHeHuid A.M. BbyrtiepoBa. YriepoaHslid
BCILICCTB CKEJIeT OpraHMYecKoil MoJleKynbl. MOIeKyIsipHble U CTPYKTypHbIE (pa3BepHYTbIC, COKpAIICHHBIC) 4
XUMHUYECKHe (opMyJbl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XMMHUYECKOTO CTpOeHHUsS Moiekyn. M3omepus u
U30MEpHI (CTPYKTYpHas, reoMeTpuueckas (Iuc-rpanc-u3omepusi). KpaTHocTh XMMHUECKOH CBSI3U.
[Tonste o (¢yHKUUOHaNbHOW Tpymme. [IpuHIUNB KiIacCUPHUKAIMM  OPraHUYECKHUX COEIUHEHHM.
MexayHapoaHass HOMEHKJIATypa U IPUHUUIIBI HOMEHKJIATYPbI OPraHUYECKUX COCANHEHUM.
IIpakTHYeckue 3aHATHSA 2
Homenknarypa opraHuMueckuX COEAMHEHMH OTIENbHBIX KJIACCOB (HACBILICHHBIC, HEHACBIIIEHHbIE U
apoOMaTHYECKHE YIJIEBOAOPO/bl, CHUPTHI, (EHOJBI, albJAETUAbI, KETOHbI, KapOOHOBBIE KHUCIOTHI W [Ip.)
CocraBiieHrE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (JOPMYJI OPraHUYECKUX BEIIECTB OTJEJIbHBIX KJIACCOB, 2
UCMONB3ys MX Ha3BaHMA TI0 CHCTEMAaTH4YecKOM HOMeHKiaType. Pacuersl mpocteiimeid ¢dopmysbl
OpPraHUYeCcKOM MOJIEKYIIbI, UCXOJIs U3 DJIEMEHTHOI0 cocTana (B %).
BueaynuTopHas camocTosiTe/ibHasA padoTa
1.BblyunuTh OCHOBHBIE TIOJIOKEHUSI TEOPUM XMMHMYECKOTO CTPOEHHUS OpraHMYecKHUxX coeAuHeHuid A.M. 3
byrneposa
2.BblyunTh HOMEHKJIATYpy OPraHUYECKHX BELIECTB
Tema 4.2. OcHoBHOeE coaep:xaHue 22 OK.1
CsoiicTa Teopernyeckoe o0yueHue 18 OK. 4
opr aHquCKVHX OU3NKO-XUMUYECKHE CBOMCTBA OpPraHMYECKMX COEAUMHEHMH OTIENbHBIX KJaccoB  (0coOeHHOCTU
COCIMHEHUN

KJIacCU(UKALMU U HOMEHKJIATypbl BHYTPH Kjacca,; TOMOJIOTHUYECKUH psn W obmas Gopmyia; W30MepHs;
¢buznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYYEeHHUS):
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— MNpPCEACIbHBIC YTIJICBOAOPOIbI. rOpCHI/IC METaHa KaK OJHMH K3 OCHOBHBIX HMCTOYHHUKOB TCIIJIa B

IPOMBIIIJICHHOCTH U ObITy. CBONCTBA MPHUPOIHBIX YIIIEBOAOPOAOB, HAXOXKACHUE B NMPHPOJIE U MPUMEHEHHE 2
AJIKaHOB;

— HEIpPENEIbHBIE U apOMaTHYECKHE yriieBogoponsl. [lommmepusanus STHIEHa KaKk OCHOBHOE HAlpaBJICHHE

€ro MCIoJb30BaHuA. ['OpeHHe aneTWwIeHa KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHU U1 CBAPKU U 4
PE3KU METAJIOB;

— KHCIIOPOJCOACp)KAIME COeAUHEHHUS (CIHUPTBI U TPOCTbie APUPHL, (PEHONBI, aNbACTHABI W KETOHBHI,
KapOOHOBBIE KHCIOTHI M WX Mpou3BoAHbIe). [IpakTHyeckoe MpUMEHEHHE STUIJICHTIUKOIS, TIUIEPUHA, 6
¢denona. [Ipumenenue Qopmanbaeruja, auneranbIeruia, YKCYCHOW KHUCIOThl. MbUla KaK COJM BBICHIMX
KapOOHOBBIX KUCIIOT. MoloII1€e CBOWCTBA MbLIIA;

— a30TcoJepiKalie COeJUHEHNs (AMUHBI 1 AMUHOKHCIIOTBI, OEJIKH). 4
Knaccugpukamuss u  0coOGHHOCTM  OpraHuMuYecKkux peakiuil. PeakumoHHele 1eHTphl. Paguxansl. 5
ITepBOoHaYanbHBIE IOHATHSA O TUIIAX U MEXAHU3MAX OPTaHUYECKUX PEaKLUN.

IIpakTHYeckue 3aHATHSA 2
Pemrenne nenoyek nmpeBpalieHnil Ha TeHETUYECKYIO CBSI3b MEK/y KJIaCCaMU OPraHU4EeCKUX COCIMHEHUH C
COCTABJICHUEM Ha3BaHUM OPraHUYECKUX COCIMHEHUN 110 TPUBUAIBHON MIIM MEXITYHAPOIHON 5
CHUCTEMaTUYECKOM HOMEHKJIaType. Permenne pacyeTHbIX 3a7a4 110 YPaBHEHMAM PEAKLUN C y4aCTUEM
OpPraHNYECKHUX BEIECTB.

JlabopaTopHble 3aHATHS 2
JlaboparopHas padota «[lomyuenue 3TuaeHa U U3y4YE€HUE €TI0 CBOMCTBY.

[Tony4yeHue 3TuI€HA U3 3TaHOJA B J1a00OPaTOPUU U N3ydeHHUE ero GU3NYECKUX U XUMUYECKHUX CBOMCTB. 5
CocraBieHne peakiil IPUCOEIUHEHHUS U OKUCIIEHHs Ha IpPUMeEpE 3TujIeHa. Penenre pacueTHsIX 3a1a4 ¢
UCIIOJIb30BaHUEM IIJIOTHOCTHU T'a30B 10 BOJOPOLY U BO3AYXY.

BueaynuTopHas camocTosiTe/IbHasA padoTa

1. Hamucatpk u3omepsl eKaHa

2.BBIyduTh TOMOJIOTHYECKUH PSIJT ATKAHOB

3.BeryunTh onpeieneHus KI1accoB OpraHMYECKUX BEIIECTB 1

4.Pemmth 3amaun «I eHeTHUYeCKast CBA3b YIIEBOIOPOIOB)»

5.Hanmcatp noxnajn Ha Temy «lIpumMeHeHne aakaHoB»

6. Opopmuts Tabnuiy «Kmaccel OpraHu4ecKuX BELIECTB)»

7.BBINOTHUTS 33JaHKsI HA COCTaBJICHUE Ha3BaHUI OPraHU4YEeCKUX COEIMHEHUH 110 TPUBUAILHON MIH
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MEKTYHApOAHON CUCTEMATUYECKO HOMEHKIIATYPE.
8. BBIMOTHATH 3a/1aHUsI HA COCTABIICHUE TIOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYIT OPraHUIECKUX
BEIIECTB OTACILHBIX KIacCOB

Tema 4.3. OcHoOBHOE co/lep:KaHue 10 OK.1
Opranunyeckue Teoperndeckoe o0yueHune 8 OK. 4
BCILICCTBA B buoopranunueckue coequnenus. IlpuMenenue u Onosoruyeckas poisib yriieBogoB. OKHCIEHUE YIIEBOIOB —
KUSHCACATCIIBHOCT | CTOYHUK DHEPTUHU JKUBBIX opraHu3MoB. O0JacTH MPUMEHEHUST aMUHOKHCIIOT. [IpeBpaiienust 6eIKOB MHIIH
1 4CJIOBCKaA. B opranusmMe. buonornueckue ¢yHkuuu 6enkoB. buonornueckue (yHKIuu XUpoB. Ponb opranuyeckoit 4
IIponsBozncTBo U XUMHH B PEIICHUU TPOoOIIeM NMUIIEeBOH 0€30MaCHOCTH.
IIPUMCHCHUC HyxnenHoBble KUCIIOTHI: cocTaB U cTpoeHue. Ctpoenue HykieoTun0B. CoctaB HykJIeMHOBbIX KUcIOT (JIHK,
OpraHH4€eCKuX PHK). Posib HyKJIEHHOBBIX KUCIIOT B )KU3HEAESITEIILHOCTH OPTraHU3MOB.
BCIICCTB B [Tpon3BOJICTBO OPraHMYECKUX BEIIECTB: MPOW3BOJCTBO METAHONA, mepepadorka HedTu. [lommdTHiieH Kak
HPOMBIIIUICHHOCTH | kyyITHOTOHHAXHBIA MPOJYKT XHMHYECKOTO Mpou3BoAcTBa. [Ipumenenue »stuieHa. [Ipous3BoacTtBo u
MIPUMEHEHUE KayuyKa U PE3UHBI.
CuHTETHYECKME U HUCKYCCTBEHHbIE BOJIOKHA, MX CTpOEHHE, CBOMCTBa. [IpakThueckoe HCIOIb30BAHHE
BOJIOKOH. CHHTETHYECKHE TUICHKHU: M30JIALUA U IPOBOJOB, MEMOpPAHBI JIJIsi OMIPECHEHHS BOJIbI, 3alllUTHBIC 4
IUIGHKW JUIs aBTOMOOWJIEH, IUIACThIpU, XUPYprudeckue TMoBA3KUA. HOBbIE TEXHOJOTUHM JaibHEHIIEero
COBEPUICHCTBOBAHHUS [TOJIMMEPHBIX MAaTEPUAIIOB.
Ponb opranndeckoil XMMHUM B peIIEHUHU MPOoOIeM SHEPreTUYeCKO 6€301aCHOCTH, B pa3BUTUN MEAUIIMHBI,
CO3/IJaHWY HOBBIX MAaTE€PUAIOB, HOBBIX HCTOYHUKOB SHEPTHUH (aJIbTEPHATUBHBIE HCTOYHUKH SHEPTHH).
IIpakTH4eckue 3aHATHSA 2
Pemenne npakTuKO-OpuEHTUPOBAHHBIX 33/1aHUN IO COCTABJIEHUIO XMMHUECKHUX PEAKIIMH, OTPaKaroInuX
XUMHUYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COSMHEHUHN B PA3IUYHBIX cpeaax (MPUPOIHBIX, OMOTOTUIECKHX, 2
TEXHOTE€HHBIX ).
BueayauTopHasi camocTosiTeJibHAs padoTa
1. Cpenarp npe3enTanuio Ha TeMy «PoJib opraHMueckoi XMMuu B B Ballel podeccun»
2. Hammcats coobmienue Ha Temy «Poiib OEITKOB B OpraHH3Me) 5
3. Crnenatp mpe3eHTanunto «YTIEBOIbI, KAK UCTOYHUK YHEPTUH JKUBBIX OPTaHHU3MOBY
4. Hamucatb cooOmienne Ha Temy «Posb )KHpOB B OpraHu3Me»
Pazneu S. Kunernyeckne u TepMOAUHAMIYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 14
Tema 5.1. OcHoBHOE coep:kaHue 6 OK.1
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Kunernueckue TeopeTnueckoe odyuenune OK. 4
3aKOHOMEPHOCTH | Xumuueckue peakuuu. Kiaccupukanuss XMMHYECKHX peakuuil: mo ¢a3oBoMy cocTaBy (TOMOTEHHBIE U
[IPOTEKaHUsA TETEPOreHHBIE), 10 UCIIOIb30BAHUIO KaTaau3aTopa (KaTaJuTUUYEeCKUE U HEKATAIUTUYECKHUE).
XHUMHAYCCKUX CKOpOCTh pEakluu, €€ 3aBHCHMOCTh OT pa3JIMYHbIX (PAKTOPOB: TMPHUPOJABI PEArHPYIOUINX BEIIECTB,
peaxuuii KOHIICHTPALlMU pPearupyrounx BeIIecTB, TeMmneparypsl (mpaBwio Bant-T'odda), mmomanu peakunoHHOIM
IIOBEPXHOCTH, HAJIMYMS KaTaau3aropa. Poip kaTanu3aTopoB B IPUPOAE U IPOMBIIUIEHHOM IIPOU3BOICTBE.
OHeprus akTHBalMM. AKTHBMpPOBaHHbIA KoMIulekc. KarammsaTopel M Karamu3. Posp kaTtanms3aTtopoB B
IIPUPOJIE ¥ IPOMBIIUIEHHOM IIPOU3BOJICTBE.
JlabopaTopHble 3aHATHS
W3y4yeHne 3aBHCHMOCTH CKOPOCTHM XUMHYECKOM pEaKLMH OT KOHICHTpAlMM pearupyromux BeEUIECTB U
TEMIEPATYPHI.
JlaboparopHas paboTa Ha BEIOOD:
1. JJabopatopnast pabora «Omnpenenenne 3aBHCUMOCTH CKOPOCTH PEAKLIUU OT KOHIIEHTPAIIUH PEearnpyroNx
BeulecTBy. MccnenoBanue 3aBUCUMOCTH CKOPOCTH pEeakUUU OT KOHIEHTpanuu. OnpeesieHne KOHCTaHThI
CKOpPOCTH peakluy rpauyeckuM METOA0M.
2. JIaboparopHas pabora «OnpeaeneHre 3aBUCUMOCTH CKOPOCTH PeaklMu OT Temneparypbi». MccnenoBanue
3aBHCHUMOCTH CKOPOCTH PEAKIMH OT TEMIIEpaTypbl. Pacuer s3Hepruy akTUBallMK PEaKLUu.
Pemienue npakTMKO-OpMEHTUPOBAHHBIX 33JjaHUN Ha aHAIN3 (PAKTOPOB, BIAMSIOIIMX HAa U3MEHEHHE CKOPOCTU
XUMHYECKON PEaKIMH.
BueaynuTopHas camocTosiTe/IbHasA padoTa
1.BblyunTs onpeaeneHue CKOpoCTH XUMHUECKOH peakliuy U (aKTOpbl, BIUSIONINE Ha CKOPOCTb.
2.0¢opmuth TabauIy ««DaKkToOpsl, BIUAIOLME HA CKOPOCTh XUMHUUYECKON pPEeaKIIun»
Tema 5.2. OcHoBHOE coaep:xaHue
TepMoauHamnyeck | TeopeTndeckoe oGyueHHe OK.1
ne Knaccudukanus XUMUYECKUX peakuil: Mo TermaoBoMy 3P (deKTy (3K30TepMUUECKHE, SHIOTEPMUYECKHE), 110 OK. 4
3aKOHOMEPHOCTH  |oOpaTtuMocTH (0OpaTuMble 1 HeoOpaTtumblie). TernoBble 3G GEKTh XUMUYECKHX peakuuid. TepMoxuMudeckue
[IPOTCKaHNsA ypaBHeHUs. OOpaTUMOCTh peakiuii. XUMHUYEeCKOe PaBHOBECUE M €r0 CMEIIEeHUE MO/ ACUCTBUEM PAa3IUYHBIX
XHMHYIECKHX (dakTOpoB (KOHLIEHTpAIMsI PEareHTOB WM MPOJYKTOB pEaKkIUH, JaBlieHHe, TemIleparypa) Ui CO3/1aHus
peaKiuii. ONTUMAJIBHBIX YCIOBUN MIPOTEKAHUS XMMHUECKUX MPOLIECCOB.
PaBHoBecue [Tonsitne 00 »HTANBNHK U dHTponuu. DHeprus [ mo66ca. 3akon I'ecca u cneacTBus u3 Hero. Posb cMmemenust
XUMHYECKHUX

PaBHOBECHUSA B TEXHOJIOTMYCCKUX ITPOLECCAX.
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peakuui IIpakTHYecKue 3aHATHSA 2

[Mpuniun Jle llatense. BnusHue pa3nnyHbix (akTOpOB HA U3MEHEHUE PABHOBECHS] XUMHUECKUX PEAKLIUH.

3aKOH JIEHCTBYIOIIMX MAacC U KOHCTaHTa XMMUYECKOTO0 paBHOBECHS. PacueTbl paBHOBECHBIX KOHLIEHTPALU

pearupyonux BeIecTB U MPOIYKTOB peakiuid. PacueTs! TermnoBoro s dexra peakium. 5

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUi Ha npuMeHeHue npuHuuna Jle-Illarense g HaxoxnaeHUs

HaIlpaBJICHUs] CMELIEHHUs PaBHOBECHs] XMMHUYECKOW peakiuy U aHauu3 (aKTOpOB, BIMSIOIIMX HA CMELICHHE

XUMHYECKOIO PABHOBECHS.

JlabopaTopHble 3aHATHS 2

JlaGopatopHas pabota «/3yueHue BIUsAHUSA Pa3IUYHBIX (PAKTOPOB HA CMEILIEHHE XMMUYECKOI'O PABHOBECHUS».

HccnenoBanue BIUSHYS U3MEHEHUS KOHLIEHTPALUU BEILECTB, PEAKLIMU CPEIbl U TEMIIEPATYphl HA CMEILIEHUE 5

XUMHUUYECKOro paBHOBecHs. CpaBHEHHE IOIYYEHHBIX PE3YJIbTaTOB C TEOPETHMUECKH MPOTHO3UPYEMBIMH Ha

ocHoBe npuniuma Jle [larense.

BueaynuTopHas camocTosiTe/ibHasA padoTa

1.0dopmutsb Tabmauny ««PDakTopsl, BIUAIOLINE HA CMEIIEHUE XUMHUUECKOTO PABHOBECHS 4

2. Pemmth 3amaun Ha pacyeThl TEIUIOBBIX 3(PPEKTOB XMMUYECKUX PEAKLUH U OINpe/lesIeHue THUIlA PEeaKLuu

(mo TeroBoMy 3PQPEKTY: 9K30- U IHIAOTEPMUUYECKUE).
Paznean 6. JlucnepcHble CUCTEMBI 10
Tema 6.1. OcHoBHOE co/lep:KaHue 6 OK.1
HucnepcHbie Teopernueckoe o0yueHue 4 OK. 4
CHCTEMBI U JucnepcHeie cuctemsl. Komnongaelie cuctemsl. MicTuHHBIE pacTBOpHI. OK. 6
hakTopsl nX PactBopenne kak ¢usuko-xumuueckuid mpouecc. PactBopbl. CrocoObl MPUTOTOBIEHHUS PACTBOPOB.
YCTOHYHMBOCTH PactBopuMocTs. MaccoBas 1011 paCTBOPEHHOIO BellecTBa. [IpenenbHo NOMyCTUMbIE KOHLEHTPALUU U UX

UCIOJIb30BaHUE B OIICHKE HKOJIOTHYECKOM 0€30MMacHOCTH. 4

Knaccudukanus aucnepcHslx cucreM o coctaBy. CTtpoeHue U (hakTOpbl YCTOMUMBOCTH JIUCHEPCHBIX

cucreM. Pacrio3HaBaHHME HCTHHHBIX PAacTBOPOB, KOJUIOMAHBIX PAacTBOPOB U TPyOOJHCIEPCHBIX CHCTEM.

Crpoenne wmunemsl. PaccenmBanme cBeTa NpH MPOXOXKACHUM CBETOBOIO IIy4Ka Yepe3 ONTHYECKH

HeoHOpoAHYIO0 cpeny (3ddexrta Tunmans).

IIpakTH4eckue 3aHATHSA 2

Peienne 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenne npakTUKO-OpUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUM HA JHUCIIEPCHBIE CHCTEMBI, UCIOJb3YEMBIE B 2

OBITOBO U HpOI/I3BOIlCTBCHHOI>'I ACATCIIBHOCTH 4YCJIOBCKA, C MO3HMINI AKOJIOTHYECKOM 0e30IMacHOCTH

25




MOCJIEICTBHI U TPAMOTHBIX PEUICHUH MPOOIeM, CBSI3aHHBIX C XUMHEH.

BHeaynuTopHasi camocTosiTeIbHAs padoTa
1.0opmuth Tabmuiy «JlucriepcHbIe CUCTEMBD)

3

2.BblyunTh TEpMUHBI 110 TEME «PacTBOpBI»

3.IToaroroBuThCs K 1abopaTopHO padbote. PemuTh 3a1aun.
Tema 6.2. OcHoBHOe coJep:kaHue 4 OK.1
Hccnenoanue JlaGopaTopublie 3aHATHS 4 OK. 4
CBOWCTB JlabopaTtopHast pabota «I[IpuroroBiaeHue pacTBOpOB».
AUCIIEPCHBIX [IpuroTtoBneHne pacTBOPOB 3aJaHHOW (MOJSPHOM) KOHIEHTpAauu (C TNPaKTUKO-OPUEHTHUPOBAHHBIMU 2
CUCTEM I UX BOIIPOCAMH ), OTIPEICTICHUE CPEIbl BOJHBIX PaCTBOPOB.
HICHTHQHUKAIIHH JlaGopaTtopHas paborta «McciaenoBaHue TUCIIEPCHBIX CHCTEM).

IIpuroroBneHue M U3y4eHHE CBOWCTB JHCIEPCHBIX CHCTEM pa3HbIX BHUJOB: CYCIIEH3UHU, 3MYJIbCUH, 5

KOJUIOMIHOTO pacTtBopa. CpaBHEHHE CBOICTB MCTHMHHBIX M KOJUIOMJHBIX PAacCTBOPOB, BHISBICHHE OCHOBHBIX

pa3yInuui MEXy HUMH.

BueayauTopHasi camocTosiTeJIbHAs padoTa 5

1. IloaroroButhes Kk naboparopHoit padore. Pemmts 3amaun.
Pa3zpnen 7. KauecTBeHHBbIE peakiuu O0HAPY/KEHUSI HEOPTAHUYECKUX M OPraHUYeCKNX BellecTB 12
Tema 7.1. OcHoBHOeE coaep:xaHue 6 OK.1
OOGuapyxenue Teoperudeckoe odyuenune 2 OK. 4
HEOPraHWYCeCKUX | KayecTBEHHbIE XUMUYECKUE PEAKIIMU, XapaKTEPHbIE /1151 OOHAPYKEHUsI HEOPraHMUECKHUX BEIIECTB 9
KaTHOHOB U (KaTUOHOB U AaHHOHOB).
aHNOHOB IpakTuyecKue 3aHATHS 2

CocraBieHue ypaBHEHUH peakiuii oOHapyxeHus: KaTHOHOB I-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHON U

MOHHOM (hopMax.

Peakiun oOHapyKeHUsI HEOPIraHWYECKUX BEIIECTB B PeabHBIX 00BEKTAX OKPYKAIOLIEH CpeIbl.

JlaGopaTtopHble 3aHATHSA 2

OO6HapyxeHne HeOpraHUYeCKUX BelecTB (KaTHoHOB [-VI rpynn min aHMOHOB) C UCIIOJIB30BAHUEM

KAUYECTBEHHBIX aHATMTUYECKUX PEaKIU. 5

JlaGopaTopHas paboTa Ha BEIOOP:
1. JIabopaTtopHast pabota «AHaTUTHYECKHE peakuu KaTHOHOB [-VI rpymm».
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[TpoBeneHne KauECTBEHHBIX PEaKIUil, HCTIONb3YEeMBbIX I OOHAPYKEHUS KATUOHOB | rpymiiel (Kanus,
HATpUs, Maruus, aMMonus), Il rpynmsr Ha npumepe 6apus, 111 rpynns! — cBuHIA, [V TpymIel — anroMUHNS,
V rpynnst — xenesa (I u III), VI rpynmnel — Hukenst. Onucanne HaOII01aeMbIX SBJICHUNA U COCTAaBIICHHUE
XUMHUYECKHUX PEAKLIUH.

2. JJaboparopHas paboTa «AHAIUTUYECKHE PEAKLIUH AaHUOHOB.

[TpoBeneHne KaueCTBEHHBIX peaKLUil, HCIONb3yeMbIX [l OOHApYKEHHUsI aHHOHOB: KapOoHaTa, ¢ocdara,
cyibdara, cynbduia, HUTpaTa, Xjaopuaa u ap. Onucanue HabIOJAEMBIX SIBJICHUN U COCTABJIECHUE
XUMHUYECKHUX PEaKIUM.

BHeaynuTopHasi camocTosiTeIbHAsA padoTa

1. CocraBuTh ypaBHEHHS peakuuii OOHApy)eHHs KaTHOHOB [-VI rpynn 1 aHHOHOB

2. Hanucatb KOHCHEKT 0 TeMe «KauecTBeHHbIE XUMUUECKUE PEAKIIMU, XapaKTepHbIe [l OOHAPYKEHHS
HEOPraHUYECKUX BEILECTB)»

Tema 7.2.
O6nHapyxeHnue
OpPTaHUYECKHUX
BCIIICCTB
OTJICTBHBIX
KJIACCOB C
UCIIOJIb30BaHUEM
KauyeCTBEHHBIX
peaxkuui

OcHoBHOE CoacpKaHue

TeopeaneCKoe oﬁyqenne

KauecTBeHHBIE XUMHYECKHE pC€aKlun, XapaKTCPHbLIC IJIA O6H8.py>KeHI/I$I OTHCJIbHBIX KJIACCOB OPIraHU4YCCKHUX
COCJIMHEHM I (I)GHOJ'IOB, AJIBACTU OB, KpaxmMalia, YKCYCHOﬁ KHUCJIOTbI, aMUHOKHUCIIOT U AP

HpaKaneCRue 3aHATHSA

I[eHaTypaI_II/IH 0enIKoB IIpHU Harp€BaHnuu, BETHLIC pCaKIIUU OEJIKOB.
CocraBieHHE KQUeCTBEHHBIX peaKHI/Iﬁ O6H21py>KeHI/I$I OpTraHU4YCCKUX COGILI/IHCHI/Iﬁ OTACIBbHBIX KJIACCOB.

JlabopaTopHbIe 3aHATHS

OOGHapyXeHHne OpraHUuYeCKNX COSTMHEHUHN OT/IETIBHBIX KJIACCOB.

JlaGopaTopHas paboTa Ha BBHIOOP:

1. JlTabopaTopHas pabota «KauecTBeHHbIEC PEaKIIU Ha OTACIIbHBIE KJIACCHI OPTAHUYECKUX BEIIECTBY.
[TpoBeneHNe KaueCTBEHHBIX PEAKIINI, HCIIONB3YEMBIX Il OOHAPYKEHHSI OPraHUYECKUX BEUIECTB PA3TUYHBIX
KJIacCOB: (DEHOJIOB, aJIbJIETHJIOB, KpaxMaia, YKCYCHON KUCIOThI, aMUHOKHCIIOT, OeNKoB U Ap. Onrcanue
HAOII0TAEMBIX SBJICHHUI U COCTABIICHNE XUMUYECKUX PEAKIUI 1/ CXEM.

2. JlaboparopHas pabota «KauecTBeHHBII aHATN3 OPraHMYECKUX COSAMHEHUN MO (PYHKIIMOHAIBHBIM
Tpymnmam».

HpOBe,HeHI/Ie Ka4YE€CTBCHHBIX peaKuHﬁ, HCITOJIB3YEMBIX IJIA PACIIO3HABAHUSA OPTraHUYCCKUX BCIICCTB
OTACJIIBHBIX KJIACCOB I10 (1)yHKHI/IOHaJ'IBHI)IM rpymnmnam: Ha mpuMepe aMUHOKUCIIOT U Kap6OHOBI)IX KHCIIOT,
CIIMPTOB U (beHOJ'IOB, AJIBJACTU 0B 1 KETOHOB. Omnucanue Ha6J'IIOJIaeMBIX SIBJIEHUH U COCTABJIEHHE XUMUYECKUX

OK.1
OK. 4
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PEaKIUil U/WIH CXEeM.

BHeaynnTopHasi camocTosiTeIbHAsA padoTa
1. Hanmcatp koHCIeKT 10 TeMe «KadecTBeHHbIE XUMHUECKUE PEaKIIH, XapaKTepHbIe IS OOHAPYKEHUS

OTJICTHHBIX KJIACCOB OPTAHUYECKUX COCTMHEHUN: ()EHOIIOB, albJACTHIOB, KpaxMalia, YKCYCHON KUCIIOTHI, 3

aMHUHOKHUCIIOT»

2. BbInomHUTH 33aHKS Ha COCTABIICHUE KaUeCTBEHHBIX PEaKIMil OOHApy>KEHUsI OPraHMYECKUX COSAMHEHUN
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COepKaAHNeE (COMePKAHUE MPUKJIATHOTO MOIYJIs1) 70
Pa3znen 8. Xumusi B ObITY M IPOM3BOICTBEHHOM 1eSITEJIbHOCTH YeJIOBeKAa 8 OK.1
Tema 8.1. OCHOBHOE COlep/KAHUE 8 OK. 4
Xumust B ObiTy 1 | Teopernueckoe o0yuenue 2 OK. 6
IPOM3BOJICTBEHHOM | Jkostormyeckast 6e30MacHOCTh MOCJIC/ICTBHI OBITOBOW M MTPOU3BOCTBEHHOM JCSITEIIBHOCTH YEJIOBEKA, 1IK.3.1
ACATEIBHOCTH CBsI3aHHAs ¢ IepepabOTKOM BEIIECTB; MOMCK M aHAJIN3 XUMHYECKOW HH(POpMAIIUU U3 Pa3IMUYHBIX HCTOYHUKOB 2
1CJIOBCKa (Hay4Has U yueOHO-Hay4YHas JIUTEepaTypa, CpeaCTBAa MacCOBOM HH(popMaIuu, ceTh HTepHeT u apyrue).

IIpakTu4yeckue 3aHATHS 6

Keticol (¢ yueTom Oynyiieit npodeccuoHaabHON AeSITENFHOCTH) Ha aHaIu3 HH(OPMALIUU O 4

MIPOU3BOJICTBEHHOU JESTENLHOCTU YEIIOBEKa, CBA3aHHOM ¢ MepepadO0TKON U MOJTyYeHHEM BEIIECTB, a TAKKE C

9KOJIOTHYECKOH 0€30MacHOCTHIO.

3ammTa keiica: [IpencraBnenue pe3yabTaToB pelleHUs KeWCOB (BBICTYIIIICHUE C MTPE3ESHTAIINEH ) 2

BueayauropHasi camocTosiTeJibHasi pabora

1. PeutuTs Keiic 4

2. Crenarhb pe3eHTAIHIO JIIS MPEACTABICHUS PE3yIbTaTOB PEIICHUS KeWCOB
Pasznen 9 UccnenoBanue 1 XuMHYeCKUH aHATH3 00bEeKTOB Onocdepsbl 62
Tema 9.1 OcHoBbl | OCHOBHOE COAepPKAHME 8 OK.1
1abopaTopHOI JlaGopaTopHble 3aHATHS 2 IK.3.1
IIPaKTHUKH B JlaboparopHas paboTa «OCHOBBI JIA0OPATOPHOI MPAKTUKIY.
NPO(eCCHOHATBHBI JlaboparopHas nmocyaa U XuMH4eckue peakTuBbl. OCHOBHBIE JIabopaTopHbIe oneparuu. JlaboparopHoe 2

X 1abopaTopHsx

ob0opynoBanue. TexHuka 6€30MacHOCTH U IpaBuiia paboThI (ITOBEACHU) B 1a00paTOPUH.
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IIpakTnyeckue 3aHATHS

BoinonHeHue TUNOBBIX PACYETOB IO TEMATUKE 3KCIEPHUMEHTA (BBIXOJ MPOAYKTA peaklMu, Macca HaBECKH,
o0wvemM pactBoputens). O0paboTka NaHHBIX, aHATU3 W OICHKA MX JOCTOBEPHOCTH (BBIUUCIICHHUE CPEIHETO

3HAUEHUS YKCIEPUMEHTAIBHBIX JaHHBIX, OorpemHocTr). [Ipeacrapienue B pa3nuvaHoi GopMe pe3yabTaToB 6

sKcriepuMenTa (Tabnuia, rpaduk, OTYeT, 0K, IPEe3CHTAIINS)

BueayauropHasi camocTosiTe/ibHasi padora

1.IToaroToBUTHCA K J1ab0opaTopHOM padoTte. M3yduTh TEXHUKY O€30MaCHOCTH U IIpaBujia paboThI (ITOBEACHU) 4

B 1a0OpaTOpHUH.

2. IToaroToBUTHCS K MpaKkTU4YecKoil padote. PemmTs 3a1aun.
Tema 9.2. OcHOBHOE cojIepKaHue 10 OK.1
XUMHUYECKUI Teopernueckoe o0yuyeHune 8 OK. 4
aHaju3 Mpod BOIbI OK. 6

IK.3.1

IMpakTHyeckue 3aHATHS 2

CniocoObl BeIpaKEHUS KOHIIEHTPAIlMM PACTBOPOB: MAcCCOBasi JOJSI PaCTBOPEHHOTO BEIIECTBA, MOJSIpHAs U

MOJIsITIbHAS KOHIIEHTpauu. Tutp pactBopa. Pemienue npakTHKO-OPHUEHTHPOBAHHBIX TEOPETUUECKUX 3aaHUN 5

Ha pacyeT KOHIEHTPAlUN 3arps3HSIONIMX BEIIECTB W UX CpPaBHEHHE C TMPENelIbHO JOMYCTUMBIMU

koHueHTpauusamu (ITJ1K).

JlabopaTopHble 3aHATHS 2

HccenoBanre XUMUIECKOTO COCTaBa MPod BOJIBI.

1. JTaGopartopHas pabota «OuncTKa BOABI OT 3arpsI3HEHUII. 5

Hcnonp3oBaHne METON0B (PUIBTPOBAHMS U aCOPOIMM JUIsl OTAENICHUS 3arpsi3HEHUI B HccieayeMoil mpobe
BOJbl. BbIOOp MeTona OUYMCTKM B 3aBHCHMOCTM OT BHUjaa 3arps3HeHus. CpaBHeHue >(PPEeKTUBHOCTU
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Pa3IMYHBIX METOAOB OYHCTKH BOJbI B pasHBIX YCIOBUAX (B J1a0OpaTopuu, B JIOMAIIHUX M TOJIEBBIX
YCIIOBUSX).

BueayauropHasi camocTosiTeJibHasi padora
1.Hanucats cooOmienue «’KecTKoCcTh BOJIbI U METO/IbI €€ OMPEICIICHUS

2.HamucaTh KOHCHEKT ««XUMHUYECKUN COCTaB BOJbI, TUII BOABI U CIIOCOOBI €€ IPUMEHEHUS» >

3.IToAr0TOBUTHCS K MPAKTHUECKOM padore. Pemuts 3amaun.
Tema 9.3. OcHoOBHOe co/iep:KaHue 10 OK.1
XuMu4ecKuit Teopernueckoe 00ydeHune 6 OK. 4
KOHTPOJIb Ka4€CTBA|KayecTBEHHbIN XMUMHUYECKUNH COCTaB NPOAYKTOB MNHTaHuA. BemiecTBa, GaibCcUPUIMPYIOMINE MPOAYKTHI OK. 6
OPOAYKTOB MUTaHUS, W BEIIECTBA, 3arpsi3HAIONIME MPOAYKTHl NuTaHusA. OnpejaesieHUe 3arpsA3HSIONUX XUMHUYECKHUX 6 1IK.3.1
NATAHHAA BELLIECTB B IPOAYKTAaX NUTAHUSA, OIIPEAECIICHUE BELIECTB, HE 3asIBJICHHBIX B COCTABE IPOAYKTOB ITUTAHUS.

IIpakTHYeckune 3aHATHA 2

Oprannueckue 1 HEOPraHMYECKUE BEIIECTBA, BXOSAIINE B COCTAB MPOAYKTOB nuTaHus. OnpeneneHue

cocTaBa 0JIt0/1 Ha CO/Iep’KaHUe MaKpO U MUKPOAJIEMEHTOB. M3yueHune npeasioxKeHHbIX MpernoiaBaresieM 0o

Ha IIPeIMET XUMUYECKOI'0 COCTaBa, ONpeeIeHUE A0JIEH OT CyTOUYHON HOPMbI MaKpO U MUKPO3JIEMEHTOB B 2

YKa3aHHOM OJtofe.

Pewienune npakTMKO-OpUEHTUPOBAHHBIX 3a/1a4 110 KYJIMHAPHOW TEMATUKE PA3JIUYHBIX TUIIOB.

JlabopaTropHble 3aHATHUS 2

HccnenoBanne XuMHUECKOTO COCTaBa MPOLYKTOB ITUTAHUS.

JlaGopaTtopHast pabota «MccienoBanue mpoAyKTOB MUTAaHUS HA HAJIMYKE YTIEBOIOBY. )

UccnenoBanne MOJIOYHBIX NPOAYKTOB Ha Haauuue Kpaxmana. McciienoBaHue NPOAYKTOB Ha HAIMYHE

TJTIOKO3BL.

BueayauTopHasi camocTosiTeJIbHAs padoTa

l.Hanucats koHCHEKT 10 TeMe «KauecTBEHHBIN XUMUUECKUI COCTAaB MPOAYKTOB MUTAHUS»

2. BpINOMHUTH 3a7aHUsl Ha OMpPEACIICHHE 3arps3HAIONIMX XMMHUYECKHX BEIIECTB B MPOAYKTAX IMHUTAHMS, 5

ONPEEIICHUE BEILIECTB, HE 3asBJICHHBIX B COCTABE MPOAYKTOB ITUTAHUS.

3. IToaroToBUTHCS K MpaKTUYeCKOr padoTe. PemmuTs 3a1aun.
Tema 9.4. OcHoBHOE coaepKaHue 10 OK.1
XuMAYCCKUT Teopernueckoe odyuenue 6 OK. 4
aHanu3 npod OK.6
TTOYBBI [K.3.1
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TpeOGoBaHMsI K KAY€CTBY NOYBBI PA3TUYHOTO HazHaueHus. Onucanre 0COOEHHOCTEH UCTIOIh30BAHUS TIOYB B
3aBUCHUMOCTH OT THIIOB, CIOCOOBI YIYUYIICHHUS KaueCTBA MOYB B 3aBUCUMOCTH OT Ha3HAUYCHUSI.

O0JacTi UCTIOIB30BAHUS OPTAHUYECKUX YAOOPEHUU B 3aBUCHMOCTH OT KaueCTBEHHOTo cocTaBa. OmmcaHue
OpraHUYECKUX YIOOPEHUN U UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUIHOCTHU

IIpakTHyecKkue 3aHATHS 2

JlabopaTropHble 3aHATHUSI 2

HccnenoBanre XMMUYECKOTO COCTaBa MPOO MOYBHI.

1.JIaboparopras pabota «OOHapyKeHNE HEOPTAHUICCKUX ITPUMECEH B TPOOaX».

[TpurotoBneHue npoObl MOYBBI AJISL UCCIIEOBAHUS KUCIOTHOCTH/IIETOYHOCTH, HEOPTaHUYECKUX 2

3arpsisHeHnil. OOHapyKeHHe XJIOpUI- U CyIb(haT-uoHOB B IpoOe nouBsl. CocTaBleHUE YpaBHEHHUH peakiuii

oOHapyxeHus. CpaBHEHUE MOTYYEHHBIX MMOKa3aTeeil ¢ HOPMAaTUBHBIMU (CIIPABOYHBIMU ) 3HAYCHUSIMH.

BHeayauTopHas camocTosiTeJIbHAsA padoTa

1. Hanmcatp koHcmekT mo teme «Kiaccudukanus moyB 1mo BUAY M Ha3HAUEHHIO, MCXOJS U3 XUMHUYECKOTO

COCTaBa» 5)

2. Pemuth TecT 1o TeMe «XUMHYECKHIA COCTaB HEOPTraHMYECKUX U OPTaHUICCKUX YIOOpEHUIN.

3. IloaroroButhes K naboparopHoii padore. Pemuts 3agaun.
Tema 9.5. OcHoBHOe coJep:kaHue 24 OK.1
Uccnenosanue Teoperuueckoe obyuenue 6 OK. 4
00BEeKTOB Y4eOHO-Hccae10BaTeNbCKUM MPOEKT B 00JAaCTH UcclieioBaHUs 00bekToB Ouochepsl. O630p TeM yueOHO- OK. 6
brocdepsr UCCIIEIOBATEIbCKUX MPOEKTOB. AJITOPUTM BBINOJIHEHHUs MpoekTa. OmnpeseneHue npoOieMbl HCCIel0BaHMUs. 6 HK.3.1

Mertoap! moucka, aHajm3a 1 00paboTKH HH(OPMAIIMK O IPOEKTE B PA3IMYHBIX UCTOUHUKAX.

IIpakTH4eckne 3aHATHA 14

O6ocHOBaHME aKTyaJlbHOCTH BBIOpaHHOW TeMbl. BrlsiBieHne mpoOieMbl uccieqoBanus. BoIoop 00beKTOB U 10

MeTo10B uccienoBanus. [locranoBka 1eneit u 3aiaq uccnenopanus. OnpeaeneHne NPoayKTa UCCIeI0BaHUS.

Omnpeznenenne TaroB U COCTaBIICHHUE TUTAHA MCCIICIOBAHMS. 4

3ammrTa npoekrta: IlpencraBieHue pe3ynbTaToOB BBIMOJHEHUS YYEOHO-HCCIEAOBATEIbCKUX MPOEKTOB
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(BBICTYIUUZICHHUE C MPE3EHTAIUEN ).

JlabopaTopHble 3aHATHS 4
HccnenoBanue npeioykeHHOro 00beKTa Ha KUCIOTHOCTB, IEIOYHOCTh, XUMUYECKUN COCTaB (3arpsi3HUTEIIH,
MaKpo- W MHKpOdJeMeHTh). OOpaboTka pe3ynbTaToB HccienoBaHus. OleHKa KadyecTBa HCCIEAYEeMOTo 4
00BEKTa UCXO/S U3 PE3YNIbTaTOB XMMUYECKOTO aHAIN3a
BHeayauTopHas camocTosiTeJibHas padora
1.Hamucatp y4eOHO-UCCIIEI0BATEILCKUI IPOSKT B 00IACTH HCCIICIOBAHUS 00BbEKTOB Orochepbl 12
2.CrienaTh MPE3EHTAIUIO TI0 PE3YJIbTaTaM BBIMIOJHEHUS Y4eOHO-UCCIIeI0BATEIBCKUX MTPOCKTOB.

IIpoMeskyTOoUHasl aTTECTALUSA MO AUCHUILINHE (IK3aMeH)

Bcero 309
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3. YCJIOBUSA PEAJIM3AIIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUNCHUIIVINH

3.1. Jlng peanuM3auMud MNPOrpaMMbl JUCHMIUVIMHBI NPEAYCMOTPEHbI  CJeAylolme
crenuaJbHble MOMeIeHUs:

Jns peanuzanuy OporpaMMmbl JUCHHUIUIMHBL MPETYCMOTPEHBI CIEAYIONIME CHEIUaTbHbIe
MOMEIIEHUS: y4eOHBIN KaOMHET «XUMHM.

Kabuner «Xumun», OCHamieHHBIH B cooTBeTcTBHM ¢ 1. 6.1.2.1 oOpa3oBaTenbHOU
nporpammsl 1o podeccuu 29.01.04 Xya0KHHUK IO KOCTIOMY.

3.2. UndopmannonHoe odecriedeHre peaTn3anun NporpamMmmbl

Jliis peanu3zanyy mporpamMmbl OMOIMOTEYHBIN (OHJI MMEET IMEYaTHBIE U AJICKTPOHHBIC
06pa30BaTeanHe n I/IH(I)OpMaI_II/IOHHbIC PECYPChI, PCKOMCHAOBAHHBIC IJid HCIIOJB30BAHUA B
00pa30BaTeIbHOM MPOLIECCE, HE CTapILE IATH JIET C MOMEHTA U3AAHHUS.

OcHOBHBIE IeYaTHbIE U3IAHUS

1. Xumus: yueOHUK Ui cpeqHero npodeccuonanbHoro odpasosanus / FO. A. Jlebenes, I'. H.
®anees, A. M. I'ony6es, B. H. IllanoBan; nmox obmeit penakuueit I'. H. ®dageeBa. — 2-e uzn.,
nepepad. u gon. — Mocksa: U3narensctBo KOpaiit, 2022. — 431 c.

2.Xumust a8 npodeccuil M CHEHHMATbHOCTEH TEXHMUYECKOIO0 U EeCTECTBEHHO-HAyYHOTO
npoduneit: ydeOHUK Ui CTyA. ydpekneHui cpen. mpod. odpazoBanus/ H0.M. Epoxun, W.b.
KoBanesa. - 7-e u3., -crep. - M.: M3narensckuii neHTp «Axaaemus», 2020. -496 c.

DJIeKTPOHHbIE U31aAHUS

1. hvsh.ru — Xypuan «XumMus B IIKOJE».

2. https://postnauka.ru/themes/chemistry — nekmuu 1o xumuu Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nonynsipHbIii poeKT «IIEMEHThI OOJBIION
Hayku» ((pusuka, XuMusi, MaTeMaTHKa, aCTPOHOMMUSI, HAYKH O >KM3HH, Hayku o 3emuie). HoBoctu
HAyK{, KHUTH, HAYyYHO-TIOMYJISIPHBIE CTAThbU, JIGKIIUH, SHITHKIIOTIC THH.

3. http://gotourl.ru/4783  (http://potential.org.ru/) CalT HAYIHO-TIOMYJSIPHOTO J>KypHaIa
«ITorernuman». XKypnan uznaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumusi».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-TIONYJISIPHOTO KypHasa «XUMHS U
*u3Hb». KypHan usgaérces ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OTkpbITasgs  3JIeKTpOHHas
6ubnmuoreka xumuueckoro moprana «Chemnet», comepXuT ydeOHblEe UM HHPOPMALUOHHBIE
MaTepuaibl JUIsl IIKOJBHUKOB, U yuuTeneil. B Hell MoXHO HaillTu y4eOHMKM 1o oOmed u
HEOPraHMYECKOW XWMHUH, OPTraHHYECKOW XWMHUH, MYJIbTUMEIUaMaTepHalibl, a TaKkKe 3aJadu
XUMHYECKHUX OJMMITHAJI C PEIICHUSMH, 33]Ja4l BCTYITHTEIBHBIX IK3aMEHOB JJIsl a0UTYPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) MupopMaIimoHHbIle MaTEepPHAIBI
00 onumnuagax: MockoBckoi ropojickoii, Beepoccuiickoit, MenaeneeBckoit, MexxayHapoTHOM.
[IpuBeneHbl 3a7aud TEOPETHYECKMX M OKCIEPHUMEHTAIBHBIX TYpOB, IOAPOOHBIE pPELICHMS,
cnucku u pororpadun nodenutenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema qUCTaHIIMOHHOTO OOYYEHUS,
HampaBJIieHHas B TEPBYIO OdYepeab Ha MOJATOTOBKY K OJHMMITMAJaM BCEX YPOBHEH — OT
WKOJBbHBIX 110 MexnyHapogHoii. CalT  COIEpPXKUT OrpOMHOE  KOJIMYECTBO  3ajady,
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CTPYIITUPOBAHHBIX KaK 0 TeMaM, TaK | 1Mo ojummuagaM. [1o BceM OCHOBHBIM pa3jesiaM XUMHUHU
NPUBEIEH TEOPETUYCCKUN MaTepHall U Pa300paHbl PEIICHUS TUITOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) [lopran no HanotexHonorusm. OCHOBHas
IeNlb — pa3BUTHE 00pa3oBaHUs B OOJIACTH HAHOTEXHOJIOTMH M TOJATOTOBKA K WHTEpPHET-
OJIUMITHAJIC TT0 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxnas cnpaBouHas uHpOpMALHs O
XUMHYECKHX 3JIEMCHTaX U MX CBOMCTBAX (HA aHTJIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pluHBI CalT O CBOWCTBaX
XUMHYECKHX 3JIEMECHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepyeckuii callT oOHIAlH-
00pa3oBaHusl, COACPKHUT MHOTO HMHTEPECHBIX 00Pa30BaTENbHBIX KYpPCOB M BHUACOJNEKUUN JUIA
HIKOJIbHUKOB, CTY/ICHTOB U yuuTesneld. ECTh HECKOJIBKO KypCOB 1O XMMUHU.

12.  http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service — campiii
ABTOPUTETHBIA B MUPE XUMHUU MHPOPMAITMOHHBIA HHTEPHET-PECypcC (CalT TUIaTHBIN).

13. http://www.organic-chemistry.org/ ITopTan mo opraHM4YecKOd XMMHH Ha aHTJIMHCKOM
SI3BIKE.

14. http://www.xumuk.ru CaliT 0 XUMHUHU: KIAaCCHUYECKHE Y4YEOHUKH, CIPABOYHUKU,
SHIUKJIOTICIMH, TTOMCK OPraHWYECKMX M HEOPraHMYCCKHX PEaKIHif, COCTAaBICHHE ypaBHEHUM
peaKuHuii.

15. http://orgchemlab.com/ Caiit, mocBAIMIEHHBII IPaKTHUECKON paboTe B 1abopaTtopuu

I[OHOJIHI/ITQJIBHI)IQ HCTOYHHUKH

1. Xumus: npaktukym: ydeO, mocobue g CcTyd. yupexkaeHuil cpen. mpod. ObpazoBanus/
(O.C. T'abpuensn, WU.I'. OctpoymoB, C.A. CnagxoB, H.M. Jlopodeesa); non pen. O.C.
['abpuensna. - 9-e u3n., crep. -M.: M3narenbckuii neHTp «Akanemusi», 2021. -304 c.

2. EcrectBo3Hanme. XuMUs: YI€OHUK JUIS CTYA. YUpexaeHuid cpea. mpod. oopazosanus / O.C.
['abpuensu, U.I'. OctpoymoB. - 6-¢ u3a., crep. -M.: M3narenbckuii neHTp «Axagemus», 2020. -
240 c., (8) c. B. BKII.

3. Xumus nns mpodeccuid M CHENHATBbHOCTEH TEXHUYECKOTO0 M EeCTECTBEHHO-HAYyYHOTO
npoduneil: yueOHUK ANs CTYO. yupexaeHuil cpea. mpod. oopazosanus/ O.C. 'abpuensn, WU.I.
OctpoymoB. - 10-e uzn., ucnp. -M.: OOpazoBaTenbHO- U3JATENBCKHUM HEHTP «AKaaemus», 2022.
-272 c., (8) c. uB. ui.

4. Xumus g npodeccuil U CrenuaibHOCTeH eCTECTBeHHO-HAYYHOTO Mpoduis: y4eOHUK IS
CcTyn. yupexaeHud cpea. npod. obpazoBanms/ O.C. T'abpuensn, U.I. Octpoymos, E.E.
OctpoymoBa, C.A. Cnaako); ox pea. O.C. I'aOpuensiHa. - 7-e¢ usa., crep. -M.: U3gaTenbckuit
neHTp «Akagemusiy», 2020. -400 c.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA30BATEJBHOM JUCHUILINHBI

KonTposnb u orieHka pe3yabTaToB 00y4eHHUs OCYIIECTBIIECTCS MIPernoaaBaTesieM B Ipolecce
MPOBEJCHUS MPAKTUUYECKUX 3aHATHM UM J1a00paTOpHBIX paboOT, TECTHUPOBAHHS, a TaKkKe
BBIMIOJTHEHHUS]  OOy4YalOIMMUCA  HMHAWBUIYaJbHBIX  3a/JaHUN, TPOEKTOB, HCCIEAOBAHUM.
PesynbpTarel OO0yueHUWsS OMNpEneNsioT, uYTO OOydJaroImmecs JJODKHBI 3HATh, IOHUMATh U
JIEMOHCTPHUPOBATH I10 3aBEPILICHUN U3YUYCHUS JUCIUTIIMHBL.

st hopMUpOBaHUS, KOHTPOJIS M OLIGHKH PE3yIbTaTOB OCBOCHHS y4€OHOW MUCIIUTUIHHBI
UCIIOJNIE3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPHUSATHH, TPECTABIIAIONIAs COO0H KOMILJIEKC YUeOHBIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pE3ylIbTaTaMU OOydeHUs M C(HOPMYIUPOBAHHBIX C Y4ETOM
®I'OC COO (nmpeamernbie pe3yabTathl o guciuruae) 1 GI'OC CIIO.

Ne Monya / Pasnen Pe3yabTar 00yueHus OueHo4HbIe MepONPUSITHS OK
/ Tema
| |OcHoBHOI MOAYJIb
1 (Pa3gea 1. @DopmMyJanpoBaThH Ha30BbIE
OcHoBBI MOHATHS U 32AKOHbI XUMHH
CTpPOeHMs
BellecTBa

1.1 |Crpoenne aromoB |CoCTaBIsATh XUMUYECKHE 1. Tect «CtpoeHue aToMOB OK 1
XUMHUYECKHUX (dbopMyIIbl COeAMHEHUH B XUMHUYECKUX DJIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUU CO CTENEHBIO [IPUPOAA XUMUUECKOU CBIA3N».
npupoaa OKHCIIEHUS XUMHUYECKUX 2. 3agauM Ha COCTaBJICHUE
XUMUYECKON 3JIEMEHTOB, UCXOMS U3 XUMHYECKHUX HopMyIT
CBSI3U BAJICHTHOCTH U JIBYXaTOMHBIX COE€UHEHUN

AIIEKTPOOTPHULIATEILHOCTH  |(OKCHIOB, CYIb(PHUAOB,
TUAPUJIOB U T.I1.).

1.2 |llepuognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoanusie |OK 1
3aKOH U TaOJUIla |XUMHUYECKUE PJIEMEHTBI B |TEOPETUUYECKUE 3aJaHUS Ha OK 4
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEePU3aLHI0 XUMUYECKUX

MI0JIO)KEHHUEM B 3J1eMeHTOB: «MeTannudeckue /

MEPUOIUYECKON CUCTEME  |HEMETaJNINYeCKHe CBOMCTBA,

XUMHUYECKUX IJIEMEHTOB 3JEKTPOOTPULATENBHOCTD U

JA.N. Menneneesa CPOACTBO K JJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOEHUEM U
MTOJIOKEHUEM B ITEPUOANYECKON
CHUCTEME XUMHUYECKUX
anemenToB [[.11. Menaeneeray.

2 Pazien 2. CocTaBJsiTh yPABHEHUSI U
XHMHeCKHe CcXeMbl XMMHYE€CKHX
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
peakuumn peakuuii
2.1 |Tumst CocTaBisTh peaKuu 1. 3amauu Ha cocTaBIECHUE OK 1
XUMHYECKUX COCTMHCHMUS, PA3JIOKEHUS, |ypaBHEHHH peaKIIuii:
peaKImii oOMeHa, 3aMelleHus, — COeIMHEHUS, 3aMEICHMUS,

OKHCIUTEIBHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akumuun
KOMIUIEKCO0Opa3oBaHus (Ha
npumepe
TUIPOKCOKOMILIEKCOB
TIOMHUHHUS ¥ [TUHKA) C
y4acTHEM HEOPraHUYECKUX
BEILIECTB

pasznokeHus, oOMeHa U peakuil
C Y4aCTHEM KOMIICKCHBIX
coeMHEHU! (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB
JIIOMUHUS U LUHKA);

— OKUCJIUTENbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUii ¢
UCIIOJIb30BaHUEM METO/Ia
3JIEKTPOHHOTO OanaHca;

— C y4aCTHEM KOMITJIEKCHBIX
coeMHEeHu! (Ha mpuMepe
THJIPOKCOKOMIUIEKCOB IIMHKA U
QITIOMUHMUS).

2. 3ajauu Ha pacyer
KOJINYECTBEHHBIX
XapaKTepUCTHUK MPOIYKTa
pEaKIMK COeMHEHUS; MaCCOBOM
WM 00BEMHOM JI0JTH BBIXOJIA
MPOAYKTA PEAKIH COCTUHEHUS
OT TEOPETUIECKH BO3MOXKHOTO;
00BEMHBIX OTHOIICHUH Ta30B;
KOJINYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BEILIECTB U MPOAYKTOB PEAKIINH;
Macchl (00beM, KOJTHYECTBO
BEIIECTBA) MPOYKTa PEaKIINH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BH/IE pacTBOpA C OIpeIeICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA.
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema

2.2 |Dnexrponutryueck |COCTaBIsATh YpaBHEHUS 1. 3aganus HAa COCTaBJICHUE OK 1
ast AUCCOIMAIINS U | XUMUYECKUX PEaKINH MOJICKYJISIPHBIX U MOHHBIX
WOHHBII OOMEH  |MOHHOTO OOMEHa C peakuuii ¢ yyacTueM OKCHJIOB,

y4acTUEM HEOPraHWYEeCKUX |KUCIIOT, OCHOBAaHUM U COJIeH,
BEILIECTB HMOHHBIX PEaKlUi TUIpoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JlaboparopHas pabota
«Peakuuu ruposnsza.
3 |Pa3gen 3. HcciienoBath cTpoeHue u
Crtpoenne n CBOMCTBA
cBoiicTBa HEOpPraHUYeCKHUX BellecTB
HEOPraHu4eCcKHX
BelIeCTB

3.1 |Knmaccudukanms, |Knaccuduuponars 1. Tect «Homenknarypa u OK'1
HOMEHKJIaTypa U |HEOpraHMYeCKHEe BEUIeCTBa |Ha3BaHUE HEOPTaHUYECKUX
CTpOCHHE B COOTBETCTBHUU C UX BEIIECTB UCXO/I U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHUYECKON (HOPMYITBI UITH
BEIIECTB COCTaBJICHHE XUMHYECKOU

(hopMyIIBI HCXOIS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WA TPUBUATBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
JIOJU (MAaCChl) XUMHUECKOTO
3JIeMEeHTa (COeAMHEHNUS) B
MOJIEKYJIe (CMecH).

3. lIpakTuyeckue 3agaHus 1Mo
KJIacCU(PUKAIINK, HOMEHKIIAType
U XUMUYECKUM PopMynam
HEOPTaHWYECKUX BELIECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3alaHus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYIECKOM
CBSI3U W THTIA KPUCTAITNYECKON
PELIEeTKU.

3.2 |®wusuko- VYcranaBiuBaTh 1. Tect «OcobGenHoctn OK 1
XUMUYECKHE 3aBHUCHUMOCTh (PU3UKO- XUMHUYECKHUX CBOMCTB OkcusioB, |OK 4
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEMIECTB |aM(OTEPHBIX THAPOKCHIOB U
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
BEIIIECTB OT CTPOEHUS aTOMOB U cosen».

MOJIEKYJI, @ TAK)XKe THIIA 2. 3ajjaHus Ha COCTaBJICHUE

KPUCTAJNINYECKOM pEeIeTKH |ypaBHEHUN XUMUYECKUX
peaKIuii ¢ y4acTHEM IPOCTHIX U
CJIOKHBIX HEOPraHMYECKHUX
BELIECTB: OKCHUJIOB METAJLIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBAaHUM 1
aM(OTEPHBIX TUAPOKCU]IOB,
HEOPraHUYEeCKUX COJIEH,
XapaKTepU3yIOIUX UX CBOICTBA
U CIIOCOOBI MOJTyYEHHUSL.
3. I[IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHUYECKUX BEILECTB.
4. JIaboparopnas paboTa
«CBolicTBa METAJIJIOB U
HEMETaJJIOBY.

3.3 |[IpousBoxacTBO O6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuentuposannsle |OK 1
HEOPraHUYECKUX |IPUMEHEHUE 3a/laHus 110 COCTABIICHUIO OK 4
BEIIIECTB. HEOPraHMYECKUX BELIECTB B |XMMUYECKUX PEaKIHii ¢
3HaueHue u OBITOBOM U y4aCTHEM HEOPTaHMYECKUX
PUMEHEHUE B IIPOU3BOJICTBEHHON BEIIECTB, UCIIOJIb3YEMBbIX JUIS UX
OBITY U Ha JIESITEJIbHOCTH YeJIOBEKa UX |MJIEHTU(UKALNU U
IIPOU3BOJICTBE ($U3UKO-XUMHYECKUMHU MIPOMBIIIIJIEHHBIX CIIOCO00B

CBOICTBaMH HOJIyYEHUSI.
4 |Paznen 4. HccnenoBarh cTpoeHue u
Crpoenne n CBOICTBA OPraHMYECKHX
CBOIICTBA BeLEeCTB
OPraHu4eCKux
BeLIECTB

4.1 |Knaccudukanus, |Knaccupunuponarsb 1. 3amaHus Ha COCTaBIICHHE OK 1
CTPOEHHE U OpraHMYECKHE BEUIECTBA B |HAa3BaHUI OPraHU4ECKUX
HOMEHKJIaTypa COOTBETCTBUHU C UX COEIMHEHUH 1O TPUBUAIIBHOMN
OpraHUYECKUX CTpPOEHUEM WM MEKIyHapOHOM
BEILIECTB CHUCTEMAaTUYECKON

HOMEHKJIAType.

2. 3aga"Hudg Ha COCTABJIEHUE
MOJTHBIX ¥ COKPAILIEHHBIX

CTPYKTYPHBIX (OpMYJI
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

OpPraHUYECKUX BELIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3ajauun Ha onpeeeHue
npocreimen GopmyIibl
OpPraHUYEeCKON MOJIEKYJIbI,
KCXO/Isl U3 DJIIEMEHTHOT'O COCTaBa

(B %).

4.2

CsoiicTBa
OpTraHUYECKUX
COCIMHEHUN

YcranaBauBaTh
3aBUCUMOCTH (DH3HKO-
XHUMHUYECKHX CBOMCTB
OpraHUYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYII

1. 3agaHus Ha COCTaBICHUE
ypaBHEHUN XUMHUYECKUX
peakuuii ¢ yyactueM
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUS.

2. 3amaHus Ha COCTaBJICHUE
YpaBHCHUU XUMHUYECKUX
peakuui, WITIOCTPUPYIOIINX
XUMHUYECKHE CBOICTBA C yU4ETOM
MEXaHHU3MOB MPOTEKAHUS
JAHHBIX peaklui U
TeHETUYECKOM CBSI3U
OpPTaHMYECKUX BEIIECTB PA3HBIX
KJIACCOB.

3. PacuerHsble 3a1a4u MO
YpaBHEHUSIM PEaKIUN C
y4acTUEM OPTaHUYCCKUX
BEIIIECTB.

4. JTaboparopHas paboTa
«[Tony4yenue sTHIICHA U
U3YyYEHHUE €r0 CBOWCTBY.

OK 1
OK 4

4.3

Oprannueckue
BEILIECTBA B
KUZHEACITEIBHOC
TH YEJIOBEKa.
ITpousBoACTBO M
MIPUMEHEHNE
OpraHUYECKUX
BEILIECTB B
MPOMBIIUIEHHOCTH

O060CHOBBIBATh 3HAUCHUE U
MPUMEHEHHE OPTaHUYECKUX
BEIIIECTB B OBITOBOM U
MIPOU3BOJACTBEHHOMN
JIeATETLHOCTH YeJI0OBEKa UX
(UBUKO-XUMUIECKUMU
CBOWMCTBaMH

[IpakTHKO-OpHUEHTHPOBAHHBIE
3a/laHus 110 COCTABIICHUIO
XUMUYECKHUX PEAKLUN C
y4acTUEM OPTaHUYECKUX
BEIIECTB, UCIIOJIb3YEMbIX JUIS UX
UICHTU(PUKAIUU B OBITY U
MIPOMBIIIJIEHHOCTH.

OK 1
OK 4
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
5 |Pa3gmea 5. HccaenoBats paBHOBecHe
KuHeTrnyeckue U |M CKOPOCTh XHMHYECKHX
TepMOAUHAMHUYEC | peaKkuii
KHe
3aKOHOMEPHOCTH
NPOTEKAHUS
XUMHYECKHX
peakuuit

5.1 |Kunerunueckue HccnenoBath BIUSHUE 1. JlaboparopHas paboTa Ha OK 1
3aKOHOMEPHOCTH |KOHILIEHTpaluu BBIOOD: OK 4
MPOTEKAHUS pearupyromux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTH
XUMHUYECKHX TEMIIEPaTyphbl HA CKOPOCTh [CKOPOCTU PEAKI[UU OT
peaxui XUMHUYECKUX peaKIni KOHIIEHTPAIIUU pearupyrommx

BEIIIECTBY;

— «OrnpenieneHne 3aBUCUMOCTU
CKOPOCTH PEAKIHU OT
TEMIIEPATYPHI».

2. [IpakTUKO-OPUCHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
aHayu3 (aKTOpPOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTHU
XUMHUYECKON peaKIItu.

5.2 |Tepmonunamuuec |HcciaenoBarh BIUSHUE 1. 3agaun Ha pacuetsl TermoBbix (OK 1
KHe M3MEHEHUs KOHIeHTparuu |3¢dexToB xummudeckux peakuuii |OK 4
3aKOHOMEPHOCTH |BEIIECTB, PEAKIIMU CPENbl U | OMpEeIeTICHUEe TUTIa PEeaKIuu
MIPOTEKAHUS TeMIIepaTyphl Ha cMenieHue |(To TertoBomMy 3D deKTy: sK30-
XUMHUYECKHIX XUMUYECKOTO PABHOBECUS  |M DHAOTEPMHUUYECKHUE).
peakuuil. 2. [IpakTuKO-OpHEHTUPOBAHHbIE
PaBHoBecue 3a/IaHMs HAa IPUMEHEHHUE
XUMHYECKHUX npunnumna Jle [llarense ms
peaxiui HAXO0X/ICHUs HAIIPaBIECHUS

CMEIIIEHUs PaBHOBECHUS
XUMHYECKON peakIny U aHaIIn3
(hakTOpOB, BIMSIOMINX HA
CMEIIeHUE XUMHYECKOTO
paBHOBECHS.
3. JlJabopaTtopHas pabota
«3yueHme BIUSHUS PA3THUHBIX
(hakTOpOB Ha CMeIlIeHUE
XUMHYECKOTO PABHOBECHS.

6 |Pa3mex 6. HccaenoBars aucnepcHbie

JducnepcHbie CHCTEMBbI
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
CHUCTEMbI
6.1 |ducnepcHbie Pa3nuuyars ncTUHHBIE 1. 3ajaun Ha IPUTOTOBJICHUE OK 1
CHUCTEMBI 1 pacTBOPHI, KOJIIOUIHBIE pacTBOPOB. OK 4
bakTopbI UX pacTBOpPHI U 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
YCTOHYHBOCTHU rpy0oaucriepcHbIE CUCTEMBI |pacueTHbIC 3aJaHus Ha
Ha OCHOBE XHMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCTOJIb3yeMble B OBITOBOW U
MPOU3BOACTBEHHOMN
JESTEIbHOCTH YEJIOBEKA.
6.2 |HUccnenoBanue HccnenoBath pusmko- JIaGoparopnas pabota (Ha OK'1
CBOMCTB XUMHUYECKHUE CBOMCTBA BBIOOD):
JUCIIEPCHBIX pa3IMyYHbIX BUJOB — IIpuroroBienue pacTBOpoOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue quCepCHBIX
CUCTEM.
7 |Pa3zmex 7. HccaenoBaTs cBOMCTBA
KayecTBeHHbIEe |OpraHHYecKHX U
peaxkuuu HEOPraHU4YeCKHUX BellecTB
o0HapyKeHHs € MCIIO0JIb30BAHUEM
OPraHN4YecKNX M |KauyeCTBEHHBIX peaKIuii
HEeOpraHu4ecKux
BellecTB
7.1 |O6HapyxeHue Uccnenosars 1. JJaboparopHnast pabota (Ha OK'1
HEOPraHWYECKUX |KAYECTBEHHBIC PEAKLIUH BBIOOD):
KaTHOHOB U HEOpPraHMYECKUX BEIIECTB |— AHAIUTHYECKHE PEaKuu
aHHOHOB KaTuoHOB [-VI rpymni;
— AHaIMTHYECKUE peaklnun
AHUOHOB.
2. IIpakTnyeckue 3a1aHus Ha
COCTaBJICHUE YPAaBHEHHUU
peakuuii oOHapyKEeHUS
KaTuOHOB [-VI rpynmn n
AQHUOHOB, B T.Y. B MOJIEKYJISIPHOM
¥ MOHHOM (popmax.
7.2 |OOHapyxeHHe UccnenoBath 1. JJaboparopHnast pabota (Ha OK 1
OpraHMYECKHUX KauECTBEHHBIE PEAKIINH BBIOOD):
BELIECTB OpraHMYECKUX COeqUHEHUN |— KadecTBeHHbIE peakuuy Ha
OTJIENbHBIX OTJIEbHBIX KJIACCOB OTJIEJIbHBIE KI1ACChI
KJIACCOB C OpPraHMYECKUX BEILECTB;
HCIIOJIb30BAaHUEM — KauecTBeHHbIN aHaIM3
KauyeCTBEHHBIX OpPraHMYECKUX COEAUHEHUN IO
peaxuuit (YHKIIMOHATIBHBIM TPYIIIaM.
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Monyas / Paznen

Ne Pe3ysabTar 00yyeHus OueHoYHbIE MEePONPUSTHS OK
/ Tema
2. [IpakTryeckue 3aJaHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakuuii oOHapyKEeHUS
OpPraHMYECKUX COCAUHEHUN.
Il |[IpuknagHoii Moxyb
8 |Pa3mea 8. OuenuBaTh nocJjeacTeusi |3amura keiica (¢ yuyeTom
Xumus B ObITY U (OBITOBOH U Oynyuiei npodgeccuoHaNbHOM
NMPOU3BOJACTBEHH (MPOU3BOACTBEHHOM JIesITeJIbHOCTH)
0ii 1eITeJIbHOCTH |1eATeJIbHOCTH YeJIOBEKA C
YeJI0BeKa MO3MLMH IKOJIOTHYECKOMN
0€e30MacHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus  |Keiic (¢ yuerom Oymaymeit OK'1
MIPOU3BOJICTBEHHO |OBITOBOM U pohecCUOHATLHOM OK 4
1 1e4ATEeIbHOCTH  |[IPOU3BOJICTBEHHOM JESITEIIBHOCTH ) OK 6
YeNnoBeKa JESITEIbHOCTH YeloBeka ¢ (Bo3MoskHbIE TeMBbI KECOB: K 3.1
MO3UIIMH SKOJIOTHYECKOU 1. Tlorerienue kinmara u
Oe3omacHoCTU BBICBOOOK/ICHHE ra30BBIX
THIPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ais
aBHa-, MalIMHO- U
puOOpPOCTPOECHHUS.
3. HoBsle maTepuaisl A
COJTHEYHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIHHBIX MPENapaToB.
9 |Pazgen9 HurepnperupoBarsb 3ammura y4eOHo-
HccnenoBanue 1 |XUMHYECKHE MPOLECCHl M |HCCJIEI0BATENbCKOI0 MPOEKTA
XHMHUYECKH I siBJIeHUs B Ouocdepe (c yuerom Oynymeit
aHa/u3 00beKTOB npodgeccHOHATbHOM
ouocdepnbi JAesiTeJIbHOCTH)
9.1 |OcHOBBI BoimonnsaTe nonuerit ki - | 1. JlabopaTtophas pabora OK'1
nabopaTopHOH AKCIIEPUMEHTAILHOTO «OcHOBBI TabOpaTOPHOM K 3.1

IMPAKTHUKH B
poQeCCHOHAIIBH
BIX JJA0OPATOPUSIX

UCCIICIOBAHHUS C
COOJTI0ICHUEM TTPABUIT
6e3omacHOro odpareHus ¢
BEILIECTBAMH U
71a00paTOPHBIM
obopynoBaHreM

MIPAKTUKW .
2. TunoBsle pacyeTsl MO
TEMAaTUKE SKCIIEPUMEHTA.

3. 3agauu Ha BHIYUCIICHHE
CPEIHETO 3HAYCHHUSI
SKCIEPUMEHTAJIbHBIX JIaHHBIX,
TOTPEITHOCTH.

4. IIpeacraBiieHre pe3yabTaTOB
JKCIEPUMEHTA B PAa3IMUYHON
dbopwme (Tabmuna, rpaduxk,
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

OTYeT, JOKJIaJI, TPE3CHTALINS ).

9.2

XUMUYECKUI
aHanu3 Ipod BOJBI

HccnenoBath XUMHUECKUN
cocTaB Ipod BOABI

1. Tect «CBoiicTBa 1 COCTaB
BOJIBD».

2. 3ananue «XUMUYECKUN
COCTaB BOJIbI, THUIT BOJABI
CIocoOBI €€ MPUMEHEHUs» (C
UCIIOJIb30BaHNEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUYECKHE 3a/IaHus Ha
COCTaB BOJIBI M CIIOCOOBI
BBIPKEHUS KOHIICHTPAIMI U
nepecyeT KOHIEHTpalui (¢
UCIIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa Ha
BBIOOD:

— OuucTKa BOJBI OT
3arpsA3HEHUN;

— Onpenenenue pH BoabI U ee
KHCIIOTHOCTH;

— Omnpenenenue )XeCTKOCTH
BOJIBI M CIIOCOOBI €€
yCTpaHEeHHUSI.

OK 1
OK 4
OK 6
K 3.1

9.3

XUMHUUYeCKUM
KOHTPOJIb
KadecTBa
MPOAYKTOB
MMATaHUS

HccnenoBaTh XUMHUYECKUI
COCTaB NPOAYKTOB ITUTAaHUA

1. Tect «Oprannueckue u
HEOpraHMYeCKUe BEIIeCTBa,
BXOJISIIIME B COCTAB MPOIYyKTOB
TTUTAHUSY.

2. [IpakTHKO-OpHEHTHPOBAHHBIE
3a/1aHM 10 KYJIMHAPHOU
TEMAaTHKe.

3. JIaGoparopHas padoTta (Ha
BBIOOD):

— OGHapy>keHHe HUTPATOB B
NPOAYKTaX MUTAHUS;

— HMccnenoBanue npoayKkToB
MTUTAaHUS Ha HATWYHE YTIICBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpPT)
Ha HaJM4ue YIiIeBOJ0B
(kpaxMmai, IJII0K03a, caxapo3a).

OK 1
OK 4
OK 6
K 3.1

9.4

XUMHUYECKUN
aHaju3 npoo

UccnenoBaTs XUMHYECKUN
cocTaB MO0 MOYBHI

1. Tect o Teme «XUMHUYECKUH
COCTaB HEOPTAaHUYECKUX U

OK 1
OK 4
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

IIOYBbI

OpPraHUYECKUX YAOOPEHUI».
2. 3ananue «B3auMocBI3b
cocTaBa MOYBBI, TUII TOYBBI U €€
Ha3HAYCHUSI.

3. JlaboparopHas paboTta (Ha
BBIOOD):

— ObHapyxenue
HEOPraHUYECKUX IIpUMeEceH B
mpo0ax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TTOYBBI, €€
KHUCJIOTHOCTH U MIEIOYHOCTH.

OK 6
IIK 3.1

9.5

Hccnenosanne
00BEKTOB
ouocdepsr

HccnenoBaTh XUMHYESCKHIHA
cocTaB 00BEKTOB OHOChepHI
Ha TIPUMEpE MPOTYKTOB
MTUTAHKS, BOJBI U TIOYBI

YueOHO-ucCIe10BaTeIbCKHI
MPOEKT B 00J1aCTH
HcClIea0BaHus 00BEKTOB
ouocdepsl.

Bo3MmoskHBIE TEMBI TPOEKTOB:
1. UccnenoBanue cocraBa
MUHEPAIBHOMN BOBI U
PEKOMEHIAINH T10 €€
HCIOJIb30BaHMIO.

2. UccnenoBaunue
pa3pylIaero 1eicTBusL
IIPUPOJHON BOJBI HA
CTPOUTENbHBIE MaTEPHAIIBI.
3. CocTaBieHue mpoeKTa
[IBETHUKA/Oropo/ia/cana B
3aBHCHMOCTH OT COCTaBa
MPOAHATIM3UPOBAHHBIX OYB.
4. CocraBieHHue
cOamaHCUpPOBAHHOTO MEHIO Ha
JIeHb (HEeIEII0) B 3aBUCHMOCTH
OT COJIEP>KaHUSI XUMHUECKHUX
MaKpoO U MUKPOAJIEMEHTOB B
MPOIYKTaX MUTAHUS.

5. UccaenoBaHue KauyecTBa
MUTHLEBOI BOJIBI.

6. UccnenoBanue npod
BOJIOIPOBOIHOM BOJIBI Ha
MpeAMET YCTpaHEHUs
JKECTKOCTH.

7. YcTpaHeHHE )KECTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOU

OK 1
OK 4
OK 6
K 3.1
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Monyas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

JCATCIIBHOCTH.
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