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1. OBLIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI NPEIMETA
OVYIIn.12 Xumus

1.1. MecTo npeaMera B CTPYKTYpe OCHOBHOM 00pa30BaTeibHON MPOrpaMMbl
Vuebnnrit npeamer OVYIIn.12 Xumus sBiseTcs ONpoQMIbHBIM MPEIMETOM

00111e00pa30BaTeNIbHOTO [MKJIA OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMbI B

cootBercTBUU ¢ PI'OC CIIO 1o cienuansaoctr 31.02.01 JleueOHOE ne0.

1.2. leap 1 NIaHUpPYeMBbIe Pe3yJIbTATHI OCBOCHUSA IpeaMera:

[Ipn wm3yueHun yyeOHOro mpenMera «XUMHs» Ha YIrIyOJEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7laueil MepBOCTENIEHHON 3HAYUMOCTHU SIBJsiETCS (OPMHUPOBAHKE OCHOB
HAyKW XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pemenue
3TOM 3aJaud Ha YriayOJIEHHOM YpOBHE M3yu€HHUS NpeaMeTa Mperojaraer
peanu3anuio TaKux LeseH, Kak:

dbopMupoBaHUE TTPEICTABICHUIA:

O MATEpUAIIBHOM E€IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX M IIO3HABAEMOCTHU
SIBJICHUW IIPUPOJIBI, O MECTE XMMHM B CUCTEME €CTECTBEHHBIX HAYK M €€ BEAyIleH
posii B 00ECIIEYEHUN YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUH MPOOIEM
9KOJOTMYECKOM, SHEPreTMYEeCKOW U MHILEBOW O0e30IacHOCTH, B Pa3BUTUHU
MEJMLIMHBI, CO3JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB DSHEPIUH, B
o0ecreyeHnn  palMoOHAIIBHOIO  MPUPOJONOIL30BAHMS, B  (POPMHUPOBAHUU
MHUPOBO33pEHUs M OO0mIell KyJbTYphl YENOBEKa, a TaKXke OKOJOTUYECKU
000CHOBAaHHOTO OTHOUIIEHUS K CBOEMY 3/I0POBbIO M PUPOTHOM CPEJIE;

OCBOEHHE CHCTEMBbI 3HAaHMH, JIEKAIIUX B OCHOBE XHMHUYECKOU
COCTaBJISIIOLIEH  €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (yHIaMEHTaJIbHbIX
MOHATUM, 3aKOHOB M TE€OPUU XHWMHUHU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUHU
BEIlECTBA HA  pa3sHbIX yPOBHAX — ATOMHOM, HOHHO-MOJIEKYJIIPHOM,
HaJIMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKUX M KMHETUYECKUX 3aKOHOMEPHOCTSX
IIPOTEKAaHMUSI XHMHUYECKHX pPEaKIHi, O XMMHUYECKOM DPAaBHOBECUH, PACTBOPAX U
JUCTIEPCHBIX CHUCTeMaX, 00 O0OImuX HAy4YHBIX MPUHIUIAX XUMHYECKOTrO
IIPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJI1 OOBSICHEHUS KIIFOUEBBIX
uaeil u npobieM COBPEMEHHOM XUMHUH, JUisi OOBACHEHHS W MPOTHO3MPOBAHUSA
ABJICHUM, HUMEIOIIMX €CTECTBEHHO-HAYUYHYIO IPUPOAY; TPAMOTHOIO pELICHUS
npo0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHNUS, aHAJIN3a U OLIEHKU C TO3ULIUN
HKOJIOTHYECKON 0€30MacHOCTH TOCHEACTBUNA OBITOBOM M MPOU3BOJICTBEHHOU
NEATEIBHOCTH  YEJIOBEKA, CBSA3aHHOM C  XMMHYECKUM  IIPOM3BOJCTBOM,
UCIIOJIb30BaHUEM U NepepadOTKOMN BEIIECTB;

yriayOiieHne IpeCTaBICHU O HayYHbIX METOJaxX MO3HaHUs, HEOOXOIUMBIX
Ui TIPHOOpPETEeHUs] YMEHUW OpPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHUS
XUMHAYECKUX SBJIICHUM, HUMEIOIIUX MECTO B MNPHUPOAE, B IPAKTUYECKOU

JICSITEIbHOCTH 1 IOBCEIHEBHOM KU3HU.
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B pamkax nporpammel gucuuiuinHbel OVYIIn.12 Xumus oOydarommmucs
OCBauBAIOTCSl JIMYHOCTHBIE, METANPEIMETHbIE W TPEIMETHbIE pe3yJbTaThl B
coorBercTBUM ¢ TpeboBanusimu DI'OC cpennero obOuiero o0pa3oBaHUS:
mnuHoctHeie (JIP), meranpeamernsie (MP), nmpenmerHble yriyOJI€HHOTO ypOBHS

(IIPy).

Konanl
pe3yJabTaToB

I[Inanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa
BKJIKYAIOT:

JInunoctHbie pe3yabTaTsbl (JIP)

JIP 01

rpakJIaHCKOe BOCIIUTaAHHeE:

- c(OPMHPOBAHHOCTH OCO3HaHUs oOy4armumMucs CBOMX
KOHCTUTYLIMOHHBIX TIpaB U OO0S3aHHOCTEW, YBaKEHUS K 3aKOHy U
IIPABOIOPSAIKY;

- ¢(hOpMUPOBAHHOCTH MPEJACTABICHHUS O COLMAIbHBIX HOPMAax M MpaBUiIax
MEXJINYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE;

- TOTOBHOCTb K COBMECTHOW TBOPYECKOM IEATEIBHOCTH IIPU CO3AAHHUU
y4eOHBIX TPOEKTOB, PEHICHWH Y4YeOHBIX W TIO3HABATEIBHBIX 3314,
BBITNIOJTHEHUHM XUMHYECKHUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH NMOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMeHTbl JpyruxX TMpH aHalu3e pa3IMYHbIX BHUJOB  y4yeOHOM
JIESITENIbHOCTH;

JIP 02

NaTPHUOTHYECKOE BOCTIUTAHHUE:

- C(l)OpMI/IpOBaHHOCTI) OCHHOCTHOI'0O OTHOLICHUSA K HMCTOPUYCCKOMY M
HAyYHOMY HACJICJIMIO OTEYECTBEHHOW XUMUW;

- c(hopMHpPOBAaHHOCTh YBaXKEHHUS K TMPOIECCY TBOpPYECTBA B 00JIACTH
TEOPHUH W TPAKTUYECKOTO TPUMCHEHHUS XHMHUH, OCO3HAHHUS TOTO, YTO
JOCTHXKCHUS HAayKH €CTh pe3yabTat JJIUTCIIbHBIX Ha6J'IIOI[€HI/II\/JI,
KPOTIOTIIUBBIX SKCIIEPHUMEHTAILHBIX IIOUCKOB, MMOCTOSIHHOTO TPYJa YYEHBIX
" IPAKTUKOB;

- chopMHUPOBAHHOCTH MHTEPECA U TIO3HABATEIILHBIX MOTUBOB B TIOJYYCHUU
YU TOCIEAYIONMEM aHaln3e WH(GOPMAIUU O TMEPEIOBBIX JIOCTHKCHHSIX
COBPEMEHHOM OTEYECTBEHHOW XHMUH;

JIP 03

AYXOBHO-HPABCTBCHHOC BOCIIMTAHHE:

- C(i)OpMI/IpOBaHHOCTB HPaBCTBCHHOT'O CO3HAHUA, STUYCCKOTI'O ITOBECACHU A,

- CIOCOOHOCTh OLCHUBAThb CUTyalWH, CBA3aHHBIC C XUMHYCCKUMU
SABJICHUAMH, W IMPUHHUMATb OCO3HAHHBIC PCHICHUS, OPUCHTHUPYSACH HaA
MOPAJIbHO-HPABCTBCHHBIC HOPMbI U [ICHHOCTH,

- TOTOBHOCTh OIICHUBATh CBOE MOBEJCHUE U IMOCTYIIKHU CBOUX TOBapI/IH_Ieﬁ C
MO3HIIHI HPAaBCTBCHHLIX W IMPABOBBIX HOPM MW OCO3HAHHC MOCJICICTBUI
OTUX IMOCTYIIKOB;

JIP 04

(opMupoBaHHe KYJbTYPHI 310POBbSI;

- chopMHpOBAaHHOCTH NMOHUMAHUS IIEHHOCTEH 3J0pPOBOrO U 0€30MacHOrO
oOpaza KM3HHM, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K
coOCTBEHHOMY (DPM3UUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

- chOpMHPOBAHHOCTh COOJIIOACHUS TIpaBUi Oe30macHOro oOpamieHus: ¢
BEIIIECTBAMH B OBITY, IOBCEAHEBHOW KU3HU U B TPYIOBOM JESATENbHOCTH;

- C(l)OpMI/IpOBaHHOCTI) IIOHUMAaHUs LIEHHOCTHU HpaBI/IJ'I I/IHI[I/IBI/IIlyaJ'IBHOFO n
KOJUIGKTUBHOTO O€30MAaCHOTO TOBEICHUS B CHUTYyalUsX, YTPOXKAIOIIMX
3J0POBBIO U JKU3HU JIFOJIEH;
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- c(OPMHPOBAHHOCTh OCO3HAHMsI MOCIEIACTBUHA M HENPUATHS BPEIHBIX
MpUBBIYEK (YITOTPEOICHHUS AJIKOT OIS, HAPKOTUKOB, KypEHHS);

JIP 05

TPYA0BO€ BOCIIUTAHHE:
- chOPMUPOBAHHOCTh KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-
WCCIIeIOBATENIbCKON JESTEIIbHOCTH, OOIECTBEHHO MOJE3HOM, TBOPUECKON
Y IPYTUX BUJIAX JICATEIHHOCTH;

- cOpMHUPOBAHHOCTh YCTAHOBKM Ha AaKTHUBHOE Yy4YacTHE B pEIICHUU
MPAKTUYECKUX 3a7ad COIHAIBHOW HANpaBIEHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

- cOpMUPOBAHHOCTHh MHTEpECA K MPAKTUICCKOMY H3YUYeHHIO Tpodeccuit
pPa3IUYHOTO POJa, B TOM YHKCJIE Ha OCHOBE MPHUMEHEHHUS MPEAMETHBIX
3HAHWH 110 XUMHU,

- cOpMHUPOBAHHOCTh YBAXXEHHS K TPYyHy, JIOJIIM TpyAa U pe3ylibTaTaM
TPYAOBOM AEATEIBbHOCTH;

- TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HWHAMBHAYAJIbHONH TPaeKTOPUU
oOpazoBanusi, Oyaymieir mpodeccnn W peanu3alid  COOCTBEHHBIX
KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XMMHWH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

JIP 06

IKO0JIOTMYeCKOe BOCTIHTAHME:
- cOPMHUPOBAHHOCTH DSKOJOTHYECKH IIeJIECOOOPA3HOTO OTHOIICHUS K
MPUPOJIC, KaK UCTOYHHUKY CYIIIECTBOBAHUS )KU3HH Ha 3EMIIC;

- ¢(hOpMHUPOBAHHOCTH MOHUMAHUS TJI00ATBHOTO XapaKTepa FKOJIOTHUECKUX
po0JIeM, BIMSHUS SKOHOMUYECKHUX MPOIECCOB HA COCTOSHUE TIPUPOIHOM
Y COUHMAIBHOU CPEIbL;

- cOPMHPOBAHHOCTh OCO3HAHHSI HEOOXOTUMOCTH  HCIIOJIb30BAHMUSI
JTOCTIOKEHHM ~ XMMHH  JIUIL  PEIICHUS  BOMPOCOB  PAIMOHAIBHOTO

MIPUPOIONOIB30BAHUS;
- ¢(hOpMUPOBAHHOCTH AKTUBHOTO HENPUATHS IEHCTBHIA, TPUHOCSIINX BPE
OKpYy XKarouieu IPUPOIHOMN cpere, YMEHUSA IIPOrHO3UPOBATH

HEOJIAronpusTHBIE DKOJIOTHYECKHE TOCICACTBUS  MPEANPUHHUMAEMBIX
JICUCTBUI U NIPEIOTBPAILATD HX;

- c(pOpMHUPOBAHHOCTh HAJTMYUS PA3BUTOTO DKOJIOTHUYECKOTO MBIIIJICHUS,
SKOJIOTUYECKOW  KYJIbTYpbl, ONBITA JEATEIIBHOCTU  SKOJOTUYECKOU
HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMHU B IO3HABATEJILHOM,
KOMMYHHUKATUBHOM U COIMANBHOM MPaKTUKE, CHOCOOHOCTH M YMEHHS
AKTUBHO MPOTHUBOCTOSITH UACOJOTHU XeMohooun;

JIP 07

LHEHHOCTH HAYYHOI0 MO3HAHUS:
- copMHUPOBAaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHOHN NMPaKTHKHY;

- cOpMHPOBAaHHOCTh TIOHUMAHHSA CHEHUPUKH XUMHUH KaKk HayKH,
oco3HaHMAd €€ poiau B (OPMHUPOBAHUU PALUOHAIBHOTO HAYyYHOI'O
MBILUIEHUS], CO3JaHUH 1IEIOCTHOTO MPEICTaBICHHS 00 OKPYXKaloIeM MHUpe
KaKk O €IMHCTBE MPUPOABI M 4YEJIOBEKAa, B TO3HAHMH NPHUPOIHBIX
3aKOHOMEPHOCTEl W pelIeHHHu MpoOJeM COXPAHEHUS MPUPOTHOTO
paBHOBECHS;

- cOPMUPOBAHHOCTh YOCIKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUU IS
COBPEMEHHOM LMBWIN3ALMU: B €€ TYMaHUCTHUYECKON HANpaBIECHHOCTU U
BaYXHOW POJIM B CO3/IaHUU HOBOMW 0a3bl MaTepHalIbHOM KyJIbTYpbl, pEIICHUN
r7100abHBIX IPOOJIEM yCTOMUMBOTO pa3BUTHs YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOW M SKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHUU
MEIUIUHBI, O0ECIEYEHUN YCIOBMH YCHEUIHOIO TpyJAa U 3KOJIOTHYECKU
KOM(DOPTHOM KU3HU KaXKIO0Tr0 WieHa O0IIeCTBa;
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- c(hOpMUPOBAHHOCTh €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH: TIOHUMAHUS
CYIIHOCTH MCTOHOB IMO3HAHHA, UCIIOJB3YCMbIX B CCTCCTBCHHBIX HAYKaX,
CIIOCOOHOCTH HWCHOJB30BAaTh TONy4YaeMble 3HAHWS Ui aHajuu3a u
OOBSICHEHUS SBJICHHM OKPY’KAIOLIETO MHpAa M TMPOUCXOISAIIUX B HEM
U3MEHCHHWH, YMEHHUsS JellaTh OOOCHOBAaHHBIC 3aKJIIOUCHHsS HAa OCHOBE
HAayYHBIX (baKTOB U  HMCIOIUXCA HOAaHHBIX C ICJIbIO IMOJYUYCHUA
JIOCTOBEPHBIX BHIBOJIOB;

- c(hOpMHUPOBAHHOCTh CIOCOOHOCTH CaMOCTOSITENIBHO —HCIIOJIb30BaTh
XUMHWYECKHE 3HAHWS IS pEIIeHUs MpoOJeM B pPEaNbHBIX JKU3HEHHBIX
CUTyalUsIX;

- c(hOpMHUPOBAHHOCTh HWHTEpPECa K TIO3HAHUIO M HCCIEI0BATEIBCKON
JACATCIIbHOCTH,

- copMHPOBAaHHOCTH TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY
00pa30BaHUIO M €aMOOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX
3HAHWH M0 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMU ITIOTPEOHOCTSIMU;

- copmupoBaHHOCT, MHTEpPECa K OCOOCHHOCTSIM TpyJa B Pa3IUYHBIX
chepax npodheccCHOHATBLHOM NESITEIIBHOCTH.

MeTtanpeamerHbie pe3yabTaThbl (MP)

MP 1

OBjaieHHe  YHMBEPCAJBHBIMM  Y4eOHBIMM  TNO3HABATEIbHBIMHU
NeHCTBUSAIMU:

MP 1.1

0a30BbIE JIOTHYECKHE IeliCTBHA:

- CaMOCTOSATENbHO (OPMYIHUPOBaTh W AKTYaJIM3UPOBATH MPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

- ONpENeNATh UEIU NCITEIbHOCTH, 3aJaBasi MapameTpbl U KPUTEPUU HX
JOCTH>KEHHS, COOTHOCUTh PE3YyJIbTATHl JIEATEIbHOCTU C MOCTABICHHBIMU
MEeIISIMHU,

- UCTIOJIb30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JTOTUYECKOTO MBIIICHUS —
BBIJICNIATh XAPAKTEPHbIE TNPU3HAKA TMOHATHM M YCTaHABIMUBAaTh UX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATHS ISl O0OBSICHEHUS
OTJICTBHBIX (DAKTOB U SIBJICHHIA,

- BBIOMpATh OCHOBaHHUS M KPUTEPUU MIJI1 KIACCH(PUKAIUU BEIIECTB U
XUMHYECKUX PEAKIIU;

- YCTaHaBIIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3HM MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

- CTPOUTH JIOTHUECKHE pacCyXaAeHus (MHAYKTUBHBIC, NEAYKTUBHBIE, IO
aQHAJIOTWHU),  BBIIBISATH  3aKOHOMEPHOCTH W TPOTUBOpPEYHS B
paccMaTpuBaeMbIX SBICHUSX, (HOPMYIHPOBATH BHIBOABI M 3aKIIOYCHHUS,

- TNPUMEHATH B MPOLECCE IMO3HAHUS, HCIOJIb3yEMbIE B XUMHH
CUMBOIIMYECKUE (3HAKOBBIE) MOJENH, MPeoOpa3oBhIBATh MOJIEIbHbBIE
MPEACTaBICHUSI — XUMHUYECKUM 3HAK (CHMBOJI) JJIEMEHTA, XUMHUYECKas
(dbopMyna, ypaBHEHHE XHMHUYECKOM pEaKlMu — MPH PEHICHUU y4eOHBIX
MO3HABATEJIbHBIX M MPAKTUYECKUX 3aJa4, MPUMEHATh Ha3BaAHHBIE
MOJIETIbHBIE TIPEJCTABICHUS JJISI BBISIBICHHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUN.

MP 1.2

0a30Bble Hcciel0BaTe/bCKHeE 1eHCTBUA:

- BIAQJETh OCHOBAaMHM METOJOB HAy4YHOTO TIO3HAHUSA BEUIECTB U
XUMHYECKHUX PEaKIIHii;

- (QopMmymupoBaTh IENTM W 3aJa4M  HCCIICJOBAaHUS, WCIIOJIB30BAThH
MOCTABIIEHHBIE W CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIE BOIPOCH B
KauecTBE WMHCTPYMCHTa T[IO3HAHWS W OCHOBBI [UIS  (hopMHpOBaHUS
TUIOTE3bI 10 MPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYKICHU;

- BJAQJCTh HABBIKAMHM CAMOCTOSTEIBHOTO TUJIAHUPOBAHUS W TPOBEACHUS
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YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HaOII0IaTh 3a
XOJOM IIpOLECCa, CAMOCTOSITEIbHO IIPOrHO3UPOBATh €ro pe3yJIbTar,
dbopmynupoBaTh 00OOIIEHUS W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pe3yJIbTaTOB MCCIEJOBAaHUS, COCTABIATh OOOCHOBAaHHBIM OTUET O
MpoJIeTIaHHOM padoTe;

- NpHOOpeTaTh OMBIT YYCHUUYECKOM HCCIeN0OBATEIbCKOW U MPOEKTHOM
NEeSTeNIbHOCTH,  NPOSBISATH  CIOCOOHOCTH W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PpEIICHUS] NPAaKTUYEeCKUX 3a/ad,
MIPUMEHEHUIO Pa3JIMYHbIX METOJIOB O3HAHMUSL.

MP 1.3

padora ¢ uHpopmanueii:

- OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHGOpManuu (Hay4dHO-
MOMyJsIpHAs ~ JUTEepaTypa XUMHUYECKOTO COJACpIKAHMsS, CIPaBOYHBIC
nocobust, pecypcsl IHTEpHETA), aHATM3UPOBATh HH(OPMAITUIO PA3ITMIHBIX
BHUJIOB U (DOpM TpECTaBIICHNUS, KPUTUIECKH OLIEHUBAThH €€ IOCTOBEPHOCTh
U HEMPOTHUBOPEUUBOCTH;

- (hopMyIHPOBATH 3aMPOCHI U MIPUMEHSITH PA3IUYHBIC METOIBI IIPU MTOUCKE
u otbope mHbOpMAIUU, HEOOXOTUMOM 711 BBITIOJTHEHUSI YUEOHBIX 3aad
ONPEAEIEHHOTO THUIIA;

- npuoOpeTaTh OTIBIT HCITOJIH30BaHUS nH(pOpMaITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUN U PA3TUIHBIX TOMCKOBBIX CHCTEM;

- CaMOCTOSITENIbHO BHIOMpaTh ONTHUMAJbHYIO (opMy mpeacTaBiIeHUs
uHpopManuu (CXeMbl, TpaduKH, AUarpamMMmbl, TaOJHILbI, PUCYHKH U
Apyrue);

- WCTOJB30BaTh HAY4YHBIA SI3BIK B KayeCTBE CpeACTBA Ipu padoTe C
XUMUYECKON MHPOPMAIEH: TPUMEHATh MEXIPEIMETHBIE ((PU3HMUECKUE U
MaTeMaTU4YeCKue) 3HAKW W CUMBOJBL, (opMyibel, abOpeBHATYpHI,
HOMEHKJIATYpY;

- WCIOJIb30BaTh M MPeoOpa3OBBIBATH 3HAKOBO-CHMBOJIHYECKHE CpPEICTBA
HarJIsTHOCTH.

MP 2

OgBJjajaenue YHUBEPCAJTbHBIMU KOMMYHUKATHUBHBIMH JeHCTBUSAMMU:

MP 2.1

o0ImeHue:

- 3a/1aBaTh BOMIPOCHI IO CYIIECTBY OOCYXITaeMOW TEMBI B XOJE JaMajora
W/WIM  JUCKYCCHM, BBICKa3blBaTh  HJEH, (DOpPMYyJIMpPOBaTH  CBOM
Hpe)IJ'IO}KCHI/ISI OTHOCHUTECJIBbHO BBITTIOJIHCHUSA HpCI[J'IO)KeHHOI\/'I 3ada4du,

MP 2.2

COBMeCTHAasl 1eATeJIbHOCTD:

- BBICTyHaTh ~ C  Mpe3eHTaluedl  pe3ysbTaTOB  I03HABATEIbHOMN
NeSITeIbHOCTH, TOJYYEHHBIX CaMOCTOATENBHO WJIM COBMECTHO CO
CBEPCTHUKAMHM  TpPU  BBIIOJHEHUM  XHMHUYECKOTO  HIKCIEPHUMEHTA,
MIPAKTUYECKON pabOThI MO MCCIETO0BAaHUIO CBOWCTB M3Y4aE€MbIX BEIIECTB,
peamu3anu  y4eOHOro TIpOEKTa, ©  (OPMYIHPOBATH BBIBOJBI  II0
pe3yJsibTaTaM NMPOBEAEHHBIX MCCIEIOBAHUMN MMyTEM COIJIACOBAHUS MO3ULIUN
B X0JI€ 00CY KIeHHsI U 0OMEHa MHEHUSIMHU.

MP 3

OBJjajaeHue YHUBEPCAJIBbHBIMHA PEryJAsiTUBHBIMU JEeHCTBUSAMHU:

MP 3.1

CaMOOpPraHM3alMs:

- CaMOCTOSTENIbHO IJIAHUPOBATh U OCYLIECTBJIATH CBOIO MO3HABATEIbHYIO
JeSITENIbHOCTD, ONpeesist €€ Leau U 3a/1ayd, KOHTPOJIUPOBATh U M0 Mepe
HE0O0XO0IMMOCTH KOPPEKTHPOBATH IpeJlaraeéMblil allrOpUTM JeHcTBUI Npu
BBIMIOJTHEHUH Y4YEOHBIX M MCCIIEA0BAaTENbCKUX 3a/a4, BbIOMpaTh Hauboisee
3¢ GeKTUBHBIN cIOCO0 UX PEIIeHUs ¢ yU4ETOM IMOJyUeHHsI HOBBIX 3HAHUH O
BELIECTBaX U XUMUYECKUX PEAKLUAX;

MP 3.2

CAMOKOHTPOJb:




- OCYLICCTBJIATH CaMOKOHTPOJIb CBOCH JCATCIIBHOCTH Ha OCHOBE
caMoOaHaJin3a 1 CAMOOIICHKH.

Ilpen

MeTHbIe pe3yJabTaThl YriybjaeHHblil yposeHb (IIP6 + ITPy)

I1P6 01

- copMUPOBAaHHOCTH MPEJACTABICHUN: O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, POJIM XMMHUHU B TO3HAHUU SIBICHUU
npupoabl, B (OPMHUPOBAHMM MBIIUICHUS W KYyJbTYpPHl JHYHOCTH, €€
(GYHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOOUMOW Uil pelIeHUs
MPAKTUYCCKUX 3aJad MW OSKOJOTIMYCCKH 000CHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U IPUPOTHOM Cperie;

[1PG 02

- BJIAACHHUC CHUCTEMOH XHWMHYECKHUX 3HaHHfI, KOTOpasA  BKIJIIOYACT:
OCHOBOTOJIAraloInue MOHITHS (XUMUYECKHI 3JIEMEHT, aTOM, dJIEKTPOHHAs
obosouka aroma, S-, p-, d-3TEKTPOHHBIE OPOUTATM aTOMOB, HOH,
MOJIEKYJa, BaJIEHTHOCTb, AJEKTPOOTPHUIIATEILHOCTh, CTENEHh OKHCIICHUS,
XUMHUYECKasi CBsI3b, MOJb, MOJSIpHasE Macca, MOJISIPHBIH 00BeM,
YVIIEpOAHBIH CKeneT, (YHKIUMOHANbHAS TpYIIa, pagukai, H30MepHs,
U30MEPBI, TOMOJIOTUYECKUI PsJl, TOMOJIOTH, YIIEBOJOPOAbI, KUCIOPOA- U
a30TCOJEpIKAIINEe COCIUHEHHUS, OWOJOTHYECKH aKTHBHBIC BEIEeCTBa
(yrneBoabl, KUpBI, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUS, KPHUCTAJUIMYeCKash peIIeTKa, THUIIbI
XUMHWYCCKHUX peaKHI/II\/JI (OKI/ICJ'II/ITCJ'II)HO-BOCCTaHOBI/ITGJ'H)HI)Ie, 9K30-H1
SHAOTEPMHUUYECKHE, PEAKIMH HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  JJEKTPOJIMTUYECKAs  JUCCOLMALNSA,  OKHCIUTEIb,
BOCCTAaHOBUTENb, CKOPOCTh  XHUMHUYECKOHW  pPEaKIMH, XUMHUYECKOe
paBHOBECHE), TEOpPHUH ¥ 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS
oprannueckux BemecTB A.M. byTnepoBa, Teopusi 3JIEKTPOIUTHYECKOU
auccoumanuu, nepuogumyeckui  3akoH .M. MenneneeBa, 3akoH
COXpaHEHHUS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHUN S3BIK XHMHH,
(aKkTOJIOTUYECKHUE CBEJIEHUS O CBOICTBaX, COCTaBe, IOJYYEHUH U
0e30MacHOM  WCIIOJIb30BAHMM  BAKHEWMIIMX  HEOPraHMYECKUX U
OpTraHU4YCCKUX BCIICCTB B 6I)ITy u HpaKTI/I‘-IeCKOI\/JI ACATCIIbHOCTH YC€JIOBCKaA

I1P6 03

- c(OPMHUPOBAHHOCTb YMEHUH BBIABIATh XapakTEpHble NPU3HAKU U
B3aMMOCBSA3b W3YUYEHHBIX [OHSATHM, NPUMEHATH COOTBETCTBYIOILNE
IOHATUSL TPU ONUCAaHUM CTPOECHUS M CBOWCTB HEOPraHWYECKUX U
OpraHMYECKHUX BEIIECTB W UX IMPEBPALLlEHUH; BBISIBIATH B3aUMOCBS3b
XUMHUYECKMX 3HAaHUH C TOHATUSAMM M TPEACTaBICHUSAMHU JpPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

I1P6 04

- ¢(hopMUPOBAHHOCTh YMEHHMH HCHOJIb30BATH HAMMEHOBAHMUS XMMHUYECKUX
COCIMHEHUN MEXKIYyHApOAHOIO COK3a TEOPETHYECKOW W IPHUKIATHOU
XMMHUA M TpPUBHAJIbHBIE HAa3BaHMS Ba)KHEHIIMX BEIIECTB (ITHJICH,
aleTWIEH, MHMLEPUH, (heHo, popManbaeru, YKCycHas KUCI0Ta, TIIHUIINH,
yrapHblii ra3, YIJIEKUCIIBIM Ta3, aMMMaK, raiieHas HM3BECTb, HETallCHas
U3BECTh, NHUTHEBAas CcoAa W  JPYTUX), COCTaBIATH  (OPMYJIBI
HEOPraHMYECKUX U OPraHMYEeCKUX BEIIECTB, YPAaBHEHUS XUMHUYECKHX
peaxIyii, 0OBACHATh MX CMBICI; TOJATBEPKAATh XapaKTepHbIE XUMHUECKUE
CBOICTBAa BEIIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAaMU U 3aIllUCAMU
YPaBHEHUN XMMUYECKUX PEAKLIUH;

ITP6 05

- chOpMUPOBAHHOCTh ~YMEHHUW  yCTaHABIWBATH MPUHAAICIKHOCTH
M3YYEHHBIX HEOPraHMYECKUX WU OPraHMYECKHX BEIIECTB K OMPEAECICHHBIM
KjlaccaM M TIpylmnaMm COEIMHEHHMM, XapaKTepu3oBaTb HX COCTaB H
BOKHEHIIME  CBOMCTBA;  ONPEACNSATh BHUABI XUMHUYECKHX  CBA3CHU
(koBajsICHTHAaA, HOHHAas, MeTajuInyecKkas, BOJOPOJIHAS), THIIBI
KPUCTALTMYECKUX PEIICTOK BEIIECTB; KIACCH(DHIIMPOBATh XHMHUYCCKHC
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peaKIny;

I1P6 06

- BJIIAACHUC OCHOBHBIMM MCTOJAaMH HAYYHOI'O II03HAHHA BCHICCTB H
XUMHYECKMX  sABIeHUH  (HaOmogeHue, M3MEpeHHe, OSKCIEPUMEHT,
MOJICJIUPOBAHUE);

I1P6 07

- cOopMHUPOBAaHHOCTh YMEHHUH TPOBOJUTH pACUEThl IO XUMHUYCCKUM
dbopMynaM U YpPaBHEHHMSIM XUMHUYECKUX PEAKIMA C HCIOJIb30BAHUEM
(GU3NYECKUX BEIMYHMH, XapaKTEPHU3YIOUIMX BEHIECTBA C KOJIWYECTBEHHOMN
CTOPOHBI: MaccChl, O0ObeMa (HOpPMaJIbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIOJIb30BATh CUCTCMHbBIC XUMHUYCCKUE 3HAHUS IS MPUHSITHUS
peIHCHI/II\/JI B KOHKPCTHBIX  KU3HCHHBIX CUTyaluiXx, CBs3aHHBIX C
BCIICCTBAMH U UX IIPUMCHCHHUEM;

I1P6 08

- ¢(hOpMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBITIOJNHATE XUMHUYCCKUN
9KCIIEPUMEHT (TpEeBpallleHUs] OpPraHUYeCKUX BEIIECTB NpU HArpeBaHHH,
MOJIyYEHUE ITHJICHA U U3YyUYECHHE €T0 CBOMCTB, KAUECTBCHHBIC PEAKIIMH Ha
aNbJETUABI, Kpaxmall, YKCYCHYIO KHCIOTY; JAeHaTypalus OENKOB mpu
HarpeBaHUM, ILIBETHBIC pEaKIUU OCJIKOB; TMPOBOIUTH PEAKIIMU HOHHOTO
oOMeHa, OmpeAeNnsiTh Cpely BOJIHBIX PACTBOPOB, KAUECTBEHHBIE pPEaKIIMU
Ha cynbdaT-, KapOOHAT- U XJIOPUI-AaHHUOHBI, HA KATUOH aMMOHHUS; PEIIaTh
JKCIIepUMEHTaNbHBIE 3a1auu mo TemaMm "Metamnsl" u "Hemetamis") B
COOTBETCTBUU C IpaBWJIaMU TEXHUKH OE€30MaCHOCTH INpHU OOpalleHUH C
BelleCTBAMH W JIabOopaTOpHBIM  OOOpYyJAOBaHUEM;  TMPEACTABIATH
pe3yibTaThl XMMUYECKOTO HKCIIEPUMEHTa B (OpMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (GpopMyIHUpoOBaTH BBIBOABI HA OCHOBE ATHX
pe3yJIbTaTOB,;

I1P6 09

- ¢(hopMUPOBAHHOCTh YMEHHS aHAIM3UPOBATh XUMUYECKYI0 HHPOPMALHIO,
MOJy4YaeMyl0 W3 Pa3HbIX MCTOYHHKOB (CPEICTB MAacCOBOW HH(MOpMAIHH,
cetb VIHTEpHET U ipyrue);

[1P6 10

- chOpMHPOBAHHOCTh YMEHUU COONIOAATh TpaBUJIa HKOJOTHYECKU
1eJIeCO00Pa3HOr0 MOBEICHUSI B OBITY U TPYJIOBOW NEATEIHHOCTH B LEJSIX
COXpaHEHUs CBOEro 3J0pPOBbS M OKPYXKAKOWIEH IPUPOJHON Cpensl;
YUYUTBIBATh OMACHOCTh BO3/IEUCTBUS HA KMBBIE OPraHU3MbI ONPEACICHHBIX
BCIICCTB, IIOHUMAass CMBICJI  IIOKas3aTeiid HpGI[eJ'II)HOI\/JI HOHYCTHMOﬁ
KOHLICHTpAllUu;

ITP6 11

- A o0yyarouMxcs C OrpaHMYEHHBIMU BO3MOYKHOCTSMHU 370POBbSI:
c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHSITh 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX
METOAAX MTO3HAHMSI BEIIECTB U XUMHUYECKHUX SIBJICHMUII;

I1P612

- NS CNEMbIX W CHA0OBHUIANIMX OOyYaromuxcs: CHOPMHUPOBAHHOCTH
YMEHHS HCIOJIb30BaTh peibeHO TOYEUHYIO0 cucTeMy o0o3HaueHuil JI.
Bpaiins s 3anucu XuMU4ecKux Gopmyi.

TPy 01

- ¢(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MaTepUaIbHOM E€IUHCTBE MHDA,
3aKOHOMCPHOCTAX W TI03HABACMOCTU SIBJICHUU npupoabl; 0 MECTC U
3HaYEHUH XMMUU B CUCTEME €CTECTBEHHBIX HaYK U €€ POJIU B 00eCreUeHUn
YCTOMUMBOrO  pa3BUTUS  4YEJOBEYECTBA: B  pEIIEHUH  MpolieM
9KOJIOTUYECKON, YPHEPTreTUICCKON M MUIIEBONW OE30MacHOCTH, B Pa3BUTHHU
MCIUIUHBI, CO3JaHNU HOBBIX MATCPUAJIOB, HOBBIX HCTOUYHHUKOB SHCPIHHU, B
o0ecreyeHny palMoHAIbHOIO MPUPOJIONOIb30BaHUS, B (OPMUPOBAHUU
MHUPOBO33pEHUsT W OOIIEeH KyIbTyphl UYeIOBEKa, a TaKKe IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0pPOBbIO U IPUPOJIHOM cpeie;

[Py 02

- BJQJICHUE CHUCTEMOM XHMHYECKMX 3HAHUW, KOTOpas BKJIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (JOTIOJHUTEIBHO K CHCTEME TOHATHHA
0a30BOr0 ypOBHS) - H30TOINBI, OCHOBHOE M BO30YXJICHHOE COCTOSIHHE
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aToma, THOpUAN3aIsI aTOMHBIX OpOUTaNel, XuMH4YecKas CBA3b, MOJISIpHA
KOHIIGHTpAIUs, CTPYKTypHas ¢Gopmyna, u3oMepus (CTPYKTypHas,
reoMerpuyeckas (LIMC-TPAaHC-U30MEpHs), THUIBl XUMHUYECKUX PEaKIUii
(roMo- M TeTeporeHHble, oOpaTuMble U HEOOpaTUMBbIE), PaCTBOPHI
(MCTHHHBIC, TUCIIEPCHBIC CHCTEMBI), KPUCTAJUIOTHIAPATHI, CTEIECHb
JMICCOIIMALINY, AJIEKTPOJIN3, KPEKUHT, PUGOPMHHT); TEOPHUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33DEHUYECKUE 3HAHHs, JIeKAllUe B OCHOBE
NOHUMaHHUA TPUYUHHOCTH U CUCTEMHOCTH XHMHMYECKHX SBICHHIA,
COBpPEMCHHBIC TMPEACTaBICHUS O CTPOCHHM BEIIECTBA HA aTOMHOM,
MOJICKYJIIPHOM W  HAaAMOJEKYJSPHOM YypPOBHSX; TPEACTABICHUS O
MEXaHW3MaX XUMHUUYECKUX PEaKui, TEPMOTUHAMHUYCCKIX U KHHETHIECKUX
3aKOHOMEPHOCTSIX HMX [MPOTeKaHHs, O XUMHUYECKOM paBHOBECHUH,
JMCIEPCHBIX CUCTeMaX, (PAKTOJIOTUYECKHE CBEICHHS O CBOWCTBAX,
coCTaBe, IMIOJyuYeHMH W OE30MaCHOM HCIIOJIb30BAaHUM  BaXHEWUIIMX
HEOPraHMYECKNX M OPraHWYEeCKHX BEHIECTB B OBITY M TNPAKTHYECKOU
JeSITEIPHOCTH YEJIOBEKa; OOIIMX HAayYHBIX MPHUHIUIAX XHUMHYECKOTO
IPOM3BOJCTBA (Ha HpPUMEpE IMPOHM3BOACTBA CEPHOW KHCIOTHI, aMMHAKa,
METaHoJIa, epepaboTKu HePTH);

TPy 03

- cOpMHPOBAHHOCTh YMEHHH BBISBIATH XapaKTEpHbIE NpPU3HAKU U
B3aUMOCBSI3b  M3YYEHHBIX TOHSTHH, TPUMEHSTh COOTBETCTBYIOIIHE
MOHATHUS TP ONUCAHHM CTPOEHUS M CBOWCTB HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB M MX MPEBpAICHUMN; BBISBIATh B3aUMOCBSI3b
XUMHYECKHX 3HAHUM C TOHATUSMU U TPEICTABICHUSMU JAPYTUX
peIMETOB Isi 00Jiee OCO3HAHHOTO MTOHUMAHUS U OOBSICHEHUS CYITHOCTU
MaTepUaIbHOTO €IMHCTBA MHpPA; HUCIIOJIb30BATh CHUCTEMHBIE XHUMHUYECKHE
3HaHHUS Ui OOBSCHEHUS W TPOTHOZUPOBAHMS SIBICHUH, HWMEIOIIUX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

[1Py 04

- cOpMHUPOBAHHOCTh YMEHUI HCMOIH30BaTh HAMMEHOBAHUS XUMHYECKHIX
COCIMHEHUN MEXAYHApOJHOIO0 COK03a TEOPETUYECKOW U MPHUKIATHON
XUMUU U TPUBUAIBHBIE HA3BaHUS BEILECTB, OTHOCSIIMXCS K M3YYEHHBIM
KJIacCaM OpPraHMYECKUX W HEOPTraHMYECKUX COCIUHEHUM; HMCIOJIb30BaTh
XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBICHHS (OpMYT HEOPTaHUYECKUX
BEIIIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX U
CKETIETHBIX) (OPMYT OpPraHMYECKUX BEIIECTB; COCTABISATh YypaBHEHUS
XMMHYECKUX PEaKIUMid M PACKPHIBATh HMX CYIIHOCTb: OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEaKLMM MOCPEACTBOM COCTABICHUS 3JIEKTPOHHOIO
OaylaHca ATUX pPeaklUid; peakuii HOHHOTO 0OMEHa IyTeM COCTaBIICHUS UX
MOJIHBIX W COKpAIEHHBIX MOHHBIX YypaBHEHUH; peakuui TUIpoiu3a,
peakiuii  KoMIIeKcooOpa3oBaHus (Ha TPUMEPE THUIPOKCOKOMIUICKCOB
LMHKa U aJIIOMUHUS); TIOATBEPKIATh XapaKTEpHbIE XUMUYECKHUE CBOMCTBA
BEIIIECTB COOTBETCTBYIOUIMMH SKCIIEPUMEHTAMHU W 3aMUCAMH YpPaBHEHUU
XUMHYECKUX PEAKIIUM;

TPy 05

- c(hopMHpPOBAaHHOCTh YMEHUH KiIacCU(PUIMPOBATh HEOPraHUYECKUE U
OpraHMYECKHUE BEIIECTBA W XHUMHUYECKHE PEaKLUU, CaMOCTOSTEIbHO
BbIOMpATh OCHOBAHMSI W KPUTEPUU IS KiIacCU(UKALMU HU3y4aeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTEPH30BaTh COCTaB M BAKHEUIIIUE CBOWMCTBA
BEILECTB, MPUHAICKAINUX K OINPENEICHHbIM KjlaccaM HW TpyNmam
COEIMHEHUN  (IIPOCThlE€  BELIECTBA, OKCHUIBL, THIPOKCHUIBI,  COJIH;
YTIEBOAOPOADBI, MPOCThie 3(UPHI, CIUPTHI, (PEHONBbI, aTbACTUIbI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CIIOKHBIE J(QUPBI, KUPHI, YTICBOJBI, AMUHBI,
AMUHOKHCIIOTHI, O€JNKH); NMPUMEHSATh 3HAHMSI O COCTaBe U CBOMCTBax
BEUIECTB JUIsl SKCIEPUMEHTAJIbHOW NPOBEPKU THUIIOTE3 OTHOCUTEIHBHO
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3aKOHOMEPHOCTEH NPOTEKAHUS XUMUYECKUX PEAKIMHM U MPOTHO3UPOBAHUS
BO3MOYKHOCTEHN MX OCYILECTBIICHHUS,;

[1Py 06

- c(OpMHUPOBAHHOCTh YMEHUH MOATBEP’KAAaTh HAa KOHKPETHBIX MpHMEpax
XapaKkTep 3aBHCHUMOCTH PEAaKIMOHHOM CIOCOOHOCTH OpraHW4ecKuX
COCJMHEHUI OT KpaTHOCTU M THUIMA KOBAJIEHTHOM CBS3M, B3aWMHOIO
BJIMSIHUSI aTOMOB U IPYII aTOMOB B MOJIEKYJIaxX; a TaKXke 0T 0COOEHHOCTEN
peanu3alyy pa3InyHbIX MEXaHU3MOB IPOTEKAHUS PEAKLIUH;

1Py 07

- ¢(hOpMHPOBAHHOCTh YMEHUH XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXKICHHOM COCTOSIHMM) U MOHOB XUMHUYECKHX
anemeHToB 1-4 mepuonos Ilepuoguueckoit cuctemsl . 1. MennaeneeBa u
UX BaJieHTHbIE BO3MOXKHOCTHM, UCHONB3ys mnonartus "s", '"p", "d-
ANIEKTPOHHBIE"  OpOWTaNM, JHEPreTUYECKUe  YPOBHH;  OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX DOJEMEHTOB H
00pa3zyeMbIX HIMH COCIMHEHUM 110 IEPHOJaM U TPyIIam;

[1Py 08

- BJIaACHHC CHUCTEMOM 3HAHUMN O METOAaX HAYYHOI'O ITO3HAHUWA SIBJICHUHN
npupoabl, HUCHOJB3YEMbIX B CCTCCTBCHHBIX HayKaxXx W YMCHHUIMU
IMPUMCHSTDH 3TU 3HAHUA IIPHU SKCIICPUMCHTAJIbBHOM HCCIICAOBAHUHN BCIICCTB
n i OOBACHECHUS XMMHUUYECCKUX ﬂBJIeHPIfI, HUMEIOIUX MCCTO B IIPUPOIC,
HpaKTH‘leCKOﬁ JACATCIIbHOCTH YCJIOBCKA U B HOBCGHHGBHOﬁ KHU3HU,

1Py 09

- cOpMHPOBAaHHOCTh YMEHHUI TPOBOIHUTH pACUEThl IO XUMHUYECKUM
dopMynaM U ypaBHEHMSM XHMMHUYECKMX pEaKLUUH C MCIOJIb30BaHUEM
¢u3znyeckux BeNWYMH (Macchl, oObeMa TIa30B, KOJIMYECTBAa BELIECTBA),
XapaKTepU3YIOIIMX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: PAacyeThl IO
HaXO0XJIEHUI0 XUMUYECKOM (hOpMyJIbI BELIECTBA; pacuyeThl Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOJYKTAa PEAKIMH, €CIU OJHO U3 HCXOAHBIX
BEIIECTB JIaHO B BHUJAE pacTBOpa C ONPEACICHHOM MacCOBOM J0OJEH
PAcTBOPEHHOI'0 BEIIECTBA MJIU JITAaHO B M30BITKE (MMEET MPUMECH); pacueThl
MaccoBOM WJIM OOBEMHOHN JOJM, BBIXOAA HPOAYKTAa PEAKLMH; PACUETHI
TEIIOBOTO 3P eKTa peakuuid, 00beMHBIX OTHOIIECHHI ra3os;

1Py 10

- c(hOpMUPOBAaHHOCTh YMEHHH TPOTHO3MPOBATH, AHAIM3HPOBATH U
OLIEHUBAThb C TMO3UIMH SKOJIOTMYecKOM O€30MacHOCTH IOCIEACTBUSA
OBITOBOWM M IPOU3BOJCTBEHHOW JESATEIILHOCTH YEJIOBEKa, CBSI3aHHOW C
nepepabOTKOl  BelIeCTB; MCIOJAb30BaTh IOJYYEHHbIE 3HAHUA Ui
OPUHATHA TPAMOTHBIX pPEIIEHUH NpoOJeM B CHUTyalUsX, CBA3aHHBIX C
XUMHUEH;

TPy 11

- ¢chOPMHUPOBAHHOCTH YMEHHUH CAMOCTOSATEIBHO IIAHUPOBATH M MPOBOIUTH
XUMHYECKMM  OKCIIEPUMEHT  (IIOJyYeHHWE UM  M3YyUYEHUE  CBOMWCTB
HEOPTaHMYECKUX M OPraHUYeCKUX BEIISCTB, KAYCCTBCHHBIC pPEAKIIUU
VIJIEBOMOPOAOB  Pa3MUYHBIX  KJIACCOB M KHUCJIOPOJCOIEPIKAIINX
OPTaHMYECKHUX BEIIECTB, PCIICHHWE OSKCICPUMEHTAIBHBIX 3a7ad  II0
pacmo3HaBaHUIO HEOPTraHMYECKUX ¥  OPraHUYeCKUX  BEIIECTB) C
coOMoIeHneM TIpaBUJ  0€30MacHOTO OOpalieHusi ¢ BEIIECTBAMU H
7abopaTOpHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH IEIH HCCIICAOBAHUS,
IPENOCTaBIATh B  pa3iMyHOM (opMe pe3yibTaTbl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JJOCTOBEPHOCTb;

TPy 12

- ¢(hOpMHUPOBAHHOCTh YMCHHU OCYIIECTBIIATH IIC/ICHAPABICHHBINA TOUCK
XUMHUYECKON MH(POpMAIMK B PA3JIMYHBIX UCTOYHHMKAX (Hay4yHas U yueOHO-
Hay4Has JIMTepaTypa, CPeICTBa MAacCOBOM MH(pOpMaIuu, cetb MHTEpHET 1
JpyTue), KPUTHYCCKH aHAJIM3UPOBAaTh XMMHUYECKYI0 HH(OpMAIHIO,
nepepabaTbiBaTh €€ M KCIIOJB30BaTh B COOTBETCTBHH C IOCTaBJICHHOM
y4eOHOM 3a/1a4eif;
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ITpy13 - copMHUPOBAaHHOCTHP YMEHHMHA OCO3HABAaTh OMACHOCTh BO3JCHCTBUS Ha
JKUBBIC OpraHU3Mbl OMPCACIICHHBIX BCUICCTB, IIOHUMAA CMBICII ITOKA3aTCIIA
npelelbHON JOIMyCTUMOW KOHIIGHTpAallMM, W TOACHATh Ha HpUMepax
CHOC06BI YMCHBIICHUA U NPCAOTBPAIICHUA UX BPCIHOIO BOBHGﬁCTBHH Ha
OpraHH3M YeJIOBeKa

OcBoenue mpenMera JOJKHO CIIOCOOCTBOBATh (DOPMUPOBAHUIO CIIEIYIOIIUX
o0mux u npodeccuoHaabHbIX KoMmnereHnuii ®I'OC CIIO no cneuuaibHOCTH
31.02.01 JleueGHoe neno:

OK O0I. BeiOupate cnocoObl pemieHuss 3anad  Opo(ecCHOHaTbHON
NEeATEeIbHOCTH, MPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. OcymecTBisiTh TMOUCK, aHATU3 M HHTEPIpETANI0 HH()OpMAIIHH,
HEO0OXOIMMOM ISl BBIMOJTHEHUS 3a]1a4 Npo(heCCUOHATIBHOM 1eATebHOCTH;

OK 03. IInanupoBaTh M peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHUE;

OK 04. PaGoTaTh B KOJUICKTUBE M KOMaHJie, YHPEKTUBHO B3aMMOICHCTBOBATh
C KOJUIETaMH, pyKOBOJICTBOM, KJIMEHTaMU;

OK 05. OcymectBisiTb YCTHYHO M NUCbBMEHHYI0 KOMMYHHKAIIMIO Ha
rocyJgapcTBeHHOM si3bike Poccuiickoit denmepaniud ¢ y4eToM OCOOCHHOCTEH
COIMAJILHOIO U KYJIbTYPHOT'O KOHTEKCTA;

OK 07. ConelicTBOBaTh COXpPaHEHUIO OKpY>Karolen cpenbl,
pecypcocoepexenuto, 3HPEeKTUBHO AEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSX;

IIK 1.2 ObecneunBath COOMIOIEHNE CAHUTAPHO-3MHIEMHOIOTHYECKUX MTPABUI
¥ HOPM MEIUILMHCKOW OpraHu3aluy;

[IK 4.2 IIpoBOIUTH CAaHUTAPHO-TUTMEHNYECKOE NMPOCBEIICHUE HACETICHNUS.
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2. CTPYKTYPA U COAEPXKXAHHUE YYEBHOI'O ITPEJMETA
OVYIIn.12 Xumus

2.1. O0bem yueOHOro mpeaMeTa U BUAbI y4eOHOH padoThI

Bupa yueOHoi1 padoThI O6bem B yacax
O01mast Tpy10eMKOCTh 160
YyeOHast Harpy3ka o0y4yaonierocst 156
B TOM YHCIJIE:
JIEKIMHU, YPOKHU 156
PAKTHYECKUE 3aHSATHUS -
CamocrosiTeibHasi padoTa 4

[TpomesxyTouHas arrectanus B popme ougpeperyuposaniozo 3auvema
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2.2. TemaTu4eckuil Ii1aH U coaepxkanue ydeonoro npeamera QOYIIn.12 Xummus

Koabl kxoMmeTeHIuii
(YKa3aHHBIX B
pasnedne 1.2) n

O0beM yacos JIMYHOCTHBIX
Coaep:xanue yueOHOro Mareprasia u (opMbl OPraHu3anuu AesiTeJIbHOCTH | (Bcero/reopus/ MeTanpeIMeTHbIX,
o0yyarommxcs NpaKTuKa/ npeaAMeTHbIX
CaMOCTOSITeIbHAS pe3yJabTaToB,
padora) ¢bopmupoBanmnio
KOTOPBIX

crmoco0cTByeT

3JIeMEHT NMPOrPaMMBblI
Pa3znen 1. Oprannyeckasi XuMusi

Tema 1.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01, OK 02, OK 03,

[Ipeamer opranndeckoi
xumuu. Teopus cTpoeHust
OpraHNYeCKUX COCTMHEHUHN

Hayunble MeTOIbI TO3HAHMS BEIIECTB W XHUMHUYECKUX sBICHUU. Poib
JKCIIEPUMEHTa M TEOPUHM B XUMHUHU. 3HAUCHHE XUMHH TPU OCBOCHUU
npodeccuii CITIO n cnenmansaocteit CIIO ecTecTBEeHHO-HAYYHOTO MPOGUIIS
npodeccrnoHanTbHOT0 00pa30BaHMUS.

IIpeamer opranuyveckoi xumum. [loHATHE 00 OpraHUYECKOM BEIIECTBE U
oprannyeckoil xumuu. KpaTkuii ouepk HUCTOPUHM Pa3BUTHS OPTaHUYECKOM
xumun. Buranusm u ero kpymenue. OcoOEHHOCTH CTPOCHUSI OPTaHMYECKUX
coenuHeHmni. KpyroBopot yrieposa B mpupoze.

Teopusi crTpoeHusi opraHuyeckux coenuHenuii A. M. bytiaeposa.
[Ipennoceiiku co3nanus Teopuu cTpoeHus. OCHOBHBIE MOJIOKEHUS TEOPUU
ctpoenuss A. M. byrtnepoBa. Xumuueckoe CTPOCHME U  CBOMCTBa
oprannueckux BemiecTB. [lonsitue 00 um3zomepun. CrmocoObl OTOOpaKeHUS
CTpOeHHS MOJICKYJIBI ((hopmysnsl, Moaenn). 3HadeHune Teopuu A. M. ByTiieposa
JUIS Pa3BUTHUSL OPraHUYECKON XUMHUU M XUMHYECKHX MpPOTHO30B. CTpoeHue
aToMa yriepoga. DJIGKTPOHHOE OO0JaKo W oOpOWTamh, s- W p-OpOUTAIH.
DNEeKTPOHHBIE U DIIEKTPOHHO-Tpaduueckue (GopMyabl aToMa yTriaepoAa B
OCHOBHOM M BO30YXJICHHOM CcOCTOsiHUSX. KoBajieHTHas XUMUYecKas CBsI3b U
ee kiaccupuKkanus Mo Crnoco0y MepeKpbIBaHUS opOuTaneil (- U m-CBS3M).
[TonsTre ruOpuan3anuu. Pa3znuaHbie THUIBI THOPUIN3ANUN U (OpMa aTOMHBIX
opOuTaneii, B3aMMHOE OTTAJKMBaHHE THUOPHIHBIX opOuTanei U ux

OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPG 12
[TIPy O1- ITPy 13
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pacmojioKeHUEe B IMPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM DSHEPIHUU.
l'eomeTpust MOJEKyNl BEIIECTB, OOPAa30BaHHBIX AaTOMaMu yriepoaa B
Pa3IUYHBIX COCTOSHUSAX THOPUIN3AIIUH.

Kanaccndpuxanus OPraHu4YecKux COEITHHEHHUIA. Knaccudukanus
OpPraHMYECKHUX BEIIECTB B 3aBUCHUMOCTU OT CTPOCHHS YTJIEPOJHOM IIemH.
[Monsatre dpyHKIMOHATBHOU rpymibl. Knaccudukanms opraHMuecKux BEIIecTB
0 TUITY (PYHKIIMOHAJIBHOMN TPYIIIHI.

OCHOBBI HOMEHKJIATYPbI OPTaHMYEeCKUX BellecTB. TpuBHaIbHbIC HA3BAHUS.
PanmonanbHast HOMEHKJIATypa Kak npeamecTBeHHua HomeHkiaarypsl [UPAC.
Homenknarypa IUPAC: npunimunsl oOpa3oBaHUS Ha3BaHUM, CTapIIMHCTBO
(YHKIMOHANBHBIX TPyNn, WX o003HaueHuWe B mnpedukcax u cyddukcax
Ha3BaHUU OPraHUYECKHUX BEIIECTB.

Tunbl XUMHYECKHUX CBsi3ell B OPraHU4ecKUX COCJUHEHHSX U CIOCOObI HUX
pa3pbiBa. Knaccudukanus KOBAQJIEHTHBIX CBs3EH o
ANEKTPOOTPHUIIATEILHOCTH  CBSI3aHHBIX aTOMOB, CIOCOOY TEpeKpbIBaHUS
opOutanelf, KpaTHOCTH, MeXaHHW3My oOpa3oBaHusi. CBsi3b  IPHUPOJBI
XUMHUYECKON CBSI3U C TUIIOM KPUCTAIMYECKOM pEIIeTKH BEIIeCTBA M €ro
¢u3nyeckuMu CBOMCTBaMM. Pa3pblB XMMHUYECKOM CBS3M Kak Ipolece,
oOpaTHBIi ee 00pa3oBaHMIO. [ OMOTUTHYECKUN M TETEPOTUTUICCKUAN Pa3PHIBBI
CBSI3eH, UX COIMOCTaBJIeHHE C OOMEHHBIM M JOHOPHO-AKIIETITOPHBIM
MeXaHW3MaMu HuX oOpa3oBaHusa. [loHsTHEe  CcBOOOJHOTO  paauKana,
HYKJICO(QHUIBHON U 3MeKTPO(YUIBHON YaCTULIBL.

Knaccupukauus peaknuii B oprannyveckoil xummuu. [lonarve o tumnax u
MEeXaHuU3Max peakiuii B opranudyeckod xumuu. CyOcTpar M peareHrt.
Knaccudpukanmst peakiuii 1m0 HM3MEHEHHIO B CTPYKType cyOcTpara
(mpucoenuHeHue, OTIIEIUIEHHUE, 3aMEIICHNE, U30MEpU3allis) U TUILYy peareHTa
(panukanbHbBIC, HYKJICO(PHUITBHBIE, AMEKTPOPUITHHBIC). Peaxiun
npucoenunenus (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE),
M30MEpU3aIIH.

CoBpemMeHHbIe NMpeACTABJIEHUSI 0 XHMHYECKOM CTPOEHHUM OPraHMYecKHX
BemiecTtB. OCHOBHBIE HamNpaBJCHHUs PA3BUTHS TEOpPUU CTpoeHus A. M.
BytnepoBa. M3omepusi opraHMdeckux BeUIeCTB W €€ BUIbl. CTpyKTypHas
M30MEpHsI: MEKKIIACCOBasl, YTIEPOAHOTO CKEJIeTa, MOJIOKEHUS KPATHOU CBSA3U
1 (QyHKIIMOHATBHOU rpynmbl. [IpocTpaHCTBEHHAS M30MEPHS: T€OMETpUIECKas
u ontuueckas. IloHsarue acuMmerpuueckoro 1eHtpa. buomnormueckoe
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3HaYEHHUE ONTUYECKOW M3oMepuu. B3anmHOe BIMSHUE aTOMOB B MOJIEKYJax
OpPTaHMYECKUX BEIIECTB. DIEKTPOHHBIE 3((HEKTHl aTOMOB U aTOMHBIX T'PYII B
OpraHWYEeCKUX MoJieKyaax. WHIyKnuoHHBIN 3(deKT, TMONOKUTEIBHBIA U
OTpUIIATENbHBI, ero ocobeHHocTH. Me3omepHbiii  dddekr (3ddext
COTIPSDKEHMSI), €r0 0COOCHHOCTH.

«XuMHnyecKoe CTpOeHHe U CBOHCTBA OPraHUYeCKUX BellecTB»

1. CocTaBneHue CTPyKTypHBIX (hOPMYIT H30MEPOB U TOMOJIOTOB.

2.Pemenue 3ajady Ha HAXOXKJICHHE MOJIEKYJSIpHOW (OpMYJIbI MO MacCOBOM
JI0JIE BEIeCTBA.

CamocTosiTesibHasi padoTa

Tema 1.2.
[IpenenbHbie
YIJIEBOAOPOIBI
AnKaHBI.

Conep:kanue y4eOHOT0 MaTepHaJa:

I'omosnornueckuii psaa ankanos. [lonstue 006 yrineBogoponax. Oco6eHHOCTH
CTPOEHHUS TPENENbHBIX YIJIEBOAOPOAOB. AJKaHbl KakK MpPeICTaBUTENN
MIPEACIIbHBIX YIJIEBOJIOPOJOB. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBl ME€TaHa M JAPYIMX aJKaHOB. ['OMOJIOTMYECKMH P U HU30MEpUs
napadguaoB. HopmanbHOE M pPa3BETBICHHOE CTPOCHHUE YTJICPOIHON IEIH.
HomMmeHnknarypa ankaHOB M alKWJIBHBIX 3aMecTuTeneil. Pu3nueckue CBOMCTBA
AJKaHOB. AJIKaHBI B IPUPOJIE.

XuMn4yeckue cBoiicTBa ajkaHoB. Peakiuum SR-tuna: ramorenupoBaHue
(paboter H. H. CemenoBa), aurpoBanue o KoHoBasioBy. MexaHU3M peaKIuu
XJIOPUPOBAHMS AJIKaHOB. Peakuun JEruApUpOBaHUs, TOpEHUs,
KaTAIUTUYECKOTO0 OKHUCJICHHS alkaHOB. KpeKUHI alkaHoOB, pa3iUyHbIC BUbI
KpEKHUHIa, IPUMEHEHNE B IPOMBIIUICHHOCTU. [Inponn3 u KoHBepcus MeTaHa,
M30MepHU3alIusl aTKaHOB.

IIpumeHenne uW cmocoObl MOJy4YeHUsi ajkaHoB. OOmacTH TPUMEHEHUS
ankaHoB. [IpOMBINIUIEHHBIE CHOCOOBI TMONMYYCHHsI AIKAaHOB: MOJNyYEHUE W3
MPUPOJHBIX MCTOYHUKOB, KPEKHHI TMapauHOB, MOITYYEHHE CHUHTETUYECKOTO
OeH3uHa, TrasuQuKalMs YIrid, TUApUpOBaHME ankaHOB. JlabopaTopHble
CrocoObl TOJyueHHUs alKaHOB: CHHTe3 Biopma, aexapOOKcUIMpOBaHUE,
THIIPOJIA3 KapOuaa aJrOMUHHUA.

uknoankanbl. ['oMoIOrnyeckuil psAl ¥ HOMEHKJIATypa IUKJIOAJIKAHOB, MX
obmas ¢popmyina. [loHsTHE O HamMpsDKEHUU LUKIA. M30Mepus MHUKIOAIKaHOB:
MEXKKJIACCOBAasl, YTJIEPOJHOTO CcKenera, reoMmerpuyeckas. Ilomyuenue u
(u3nUecKre CBOMCTBA ITUKIOATKAHOB. XUMHUYECKHUE CBOWCTBA ITUKIOATKAHOB.
Cnenuduka CBOWCTB IUKIOAIKAHOB C MaJbiM pa3MepoM Mukiaa. Peakiuun

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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IMPUCOCAUHCHNA U paJJUKaJIbHOI'0 3aMCIIICHM.

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNIE

[IpuMeHeHHe alkaHOB B METUIIMHE (Ba3eIMH — CMECh JKUAKHX M TBEPIBIX
YTJIEBOJIOPOIOB)

«XUMHYeCKHe CBOCTBA AJIKAHOB)

1. M3rotoBnenne Mojeiel MOJICKYJI aTKaHOB U FaJIOT€HAIKAHOB.

2. O3HaKOMJIEHHE CO CBOWMCTBaMHM TBEPAbIX TMapa(HUHOB: IUIABJICHUEM,
pacTBOPUMOCTBIO B BOJE U OPraHUYECKUX PACTBOPUTEIAX, XUMHUYECKOMH
WHEPTHOCTHIO (OTCYTCTBHEM B3aWMOJEUCTBUSA C OPOMHOM BOAOH, pacTBOpaMu
repMaHraHaTa Kajaus, THIPOKCHIA HATPUsI K CEPHOM KUCIIOTHI).

3. IlonyuyeHue MeTaHa W M3y4YEHUE €r0 CBOWCTB: TOPEHHUs, OTHOLIEHUS K
OpOMHOM BOJIC M PACTBOPY MepMaHTaHaTa KaJusl.

CamocTosiTesibHasi padoTa

Tema 1.3.
3TI/IJIGHOBI:IG U JUCHOBBIC
YTJIEBOIOPOIBI

Conep:xanue yueOHOro MaTepuaJia

I'omonornuecknii psig  ajJKeHOB. OJEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJbl ATUJIEHA U AJKEHOB. ['oMosiormdeckuil ps u obmas
¢dopmyna ankeHOB. M30Mepusi STHICHOBBIX YTJIEBOIAOPOAOB: MEXKKIACCOBAsd,
YTIEPOAHOIO  CKEJEeTa, IOJIOKEHHS KPAaTHOM CBSI3H, TE€OMETPHUYECKAas.
OCOOEHHOCTH  HOMEHKJIATYpbl STHJICHOBBIX  YIJICBOJOPOJOB, Ha3BaHUs
BaXHEUIINX paaukaioB. U3nyecKkue CBOMCTBA aIKEHOB.

XuMHYecKHe CBOMCTBAa AaJKEHOB. OIEKTPO(WIBHBIM XapakTep peakuui,
CKJIOHHOCTb K PEAKLUUSAM NPUCOCAMHEHUS, OKHUCIICHHUSA, IOJUMEPHU3ALUHU.
[IpaBuno MapKkoBHHKOBA U €ro 3JEKTPOHHOE oOOOoCHOBaHHE. Peakiuu
TaJIOTEHUPOBAHUSA, TUAPOTaJIOrCHUPOBAHUSA, THUAPATAlUU, THIPUPOBAHUS.
Mexanusm AE-peakumii. IloHAtne o peakumsax nonuMmepusauuu. ['opeHue
aIKeHOB. Peakuyyu OKHCICHMS B MSATKMX M JKECTKMX YCIOBUAX. Peakuus
Barnepa u ee 3HaueHue JUIsI OOHApYXEHUs HENPEICNbHBIX YIJIEBOJIOPOIOB,
MOJy4YEeHUS TITUKOJIEH.

IIpumenenne M cnocoObl NMOJy4eHHMs AJTKEeHOB. lcrioib30BaHME BBICOKOMN
PEAKIMOHHOM CIIOCOOHOCTH aJKEHOB B XHMMHYECKOH NPOMBIIUIEHHOCTH.
[Tpumenenue sTuneHa U nponwieHa. [IpoMblluIeHHBIE CIOCOOBI MOMYYSHHS
QJIKeHOB. Peaknuu aeruapupoBaHuss M KpEeKMHIra ajkeHoB. JlabopaTopHsble
CHOCOOBI OJTYYCHHUS AIKEHOB.

[lonatne u xiaccuukanus JUEHOBBIX YIJIEBOJOPOJOB IO B3aUMHOMY
PAacCIIOJIOKEHUIO KPAaTHBIX CBA3eH B MoJekyse. OCOOCHHOCTH 3JIEKTPOHHOTO H

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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MIPOCTPAHCTBEHHOTO CTPOEHHUS COMNpPSDKEHHbIX JAueHoB. [loHstne o 7-
JJEKTpOHHOW  cucteMe. HomeHknaTypa  JHEHOBBIX  YIJIEBOJOPOIOB.
Oco0eHHOCTH XUMUYECKUX CBOMCTB COMPSKEHHBIX TUEHOB KaK CIEACTBHE UX
3JEKTpOHHOro cTpoeHus. Peakuun 1,4-npucoeaunenus. [lonumepusanus
nueHoB. CrocoObl TOJNYYeHHS JTUEHOBBIX YIJIeBOAOponoB: padoTel C. B.
Jlebenena, neruipupoBaHre AIKAHOB.

OcCHOBHbIE NOHATHS XHUMHH BBICOKOMOJIEKYJISPHBIX COEeIUHEHUIl (HA
npuMepe MNPOAYKTOB MOJMMEPH3AUMU AJIKEHOB, AJIKAJIHMEHOB M MX
rajJoreHnpou3BoOAHbIX). MoHOMEp, MoIuMMEp, peakuus MOJIUMEpHU3aIH,
CTENEHb MOJIUMEPHU3ALUU, CTPYKTYpHOE 3BEHO. THIBI MONMMEPHBIX IIENeH:
JUHEIHbIE, pa3BeTBIIEHHBbIe, cruThle. [loHATHE 0 cTepeoperyIsIpHbIX
nonmuMepax.  [lomuMepsl  TepMOIUIAaCTHYHBIE W TEPMOpPEAKTHBHBIC.
[IpencraBnenue o miaactMaccax M 3nactomepax. [lonMaTuieH BBICOKOTO U
HU3KOTO JaBIICHUs, €ro cBoicTBa M mpuMeHeHHe. Kartammszatopsl I{urmepa-
Harra. I[lonunponuieH, ero mpuMeHEHHWE M CBOWCTBA. ['ajoreHconeprkaiue
MONUMEpPBL:  TeQUIOH, TMONUBHHHUIXJOpUA. Kaydyku HaTypanbHBIH W
CUHTETHUYECKUE. Cononumepsl (6yTamueHCTUPOTBHBII Kay4yK).
Bynkanuzanus kaydyka, pe3suHa u 500HUT.

ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE

Hcnonp3o0Banue 3TaHOA B KAUSCTBE aHTHUCCIITHKA. HpI/IMeHeHI/Ie OTUIIXJIOpU A
JIISE MECTHOM aHECTe3UH

«AJikeHbl. DU3NYECKHE CBOWCTBA U IPUMEHEHHE AJIKEHOB)

1. Pemienue 3agay Ha HAXOXKICHHE MOJICKYJSIPHON (opmysbl mo oOriei
bopmyre.

2. Pabora ¢ 00yJaronMMH U KOHTPOJHUPYOIMMH MaTepHaIaMu.

«XuMHMYecKHne CBOHCTBA U MOJIyYeHHe AJIKEHOB)

1. O3HakoMyIeHHE ¢ 0Opa3LamMy MOJUAITUIICHA U MTOJUIPONUIICHA.
2.Pacnio3HaBanune o0pa3iioB aIKaHOB U aJIKEHOB.

3.ITonmyuyeHue aTUICHA ACTUAPATALIUEH STHIOBOTO CIIUPTA.

4.B3anMopeiicTBUEe ATHJICHa C OpOMHOW BOJOW, PacTBOpPOM MepMaHraHaTa
KaJIusl.

CamocrosiTesbHas padora

Tema 1.4. ALleTUIIEHOBEIE
YTJIEBOJIOPOIBI

Conep:kanue y4e0HOIro MaTepHuaJa

I'omosiornyecknidi psijg  AJKHUHOB. OJEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE AaleTWICHA W JPYTUX AJIKUHOB. ['oMosiormueckuid psin M oOmias

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
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¢dbopmyna ankuHoB. HOMeHKIIaTypa aleTHIIEHOBBIX YIieBoopoa0B. M3omepus
ME3KKJIaCCOBast, YIIIEPOIHOIO CKEJIeTa, MOJIOKEHUSI KPAaTHOM CBS3H.
XuMH4YecKHe CBOWCTBA M NMPUMEHeHHe AJKHHOB. OCOOCHHOCTH peaKIUi
MIPUCOEANHEHNS TI0 TPOMHOM yTriepoa-yriaepoaHon ceasu. Peakuus Kyueposa.
[IpaBuno MapkoBHMKOBA MNPUMEHUTEIBHO K anetwieHaMm. [loaBUKHOCTH
aToMa BOAOpOJAa (KHUCIOTHbIE CBOMCTBAa alKUHOB). OKHUCJIEHUE aJIKUHOB.
Peakuust  3enunckoro. IlprmeHeHHEe — AllETWIIEHOBBIX  YTJIEBOJOPOJIOB.
[TonuBuHMNaLETAT.

[Honyyenne aaxkuHoB. [lonmydeHuwe anernneHa NOUPOIU30M METaHa W
KapOUHBIM METOJIOM.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUEC

Hcnonp3oBanne »THHA (AaUETWIEHA) A IOJYyYEHHUs IOJMUYpPETaHOB, IS
M3TOTOBJICHHS] UMILIAHTOB

«XHMHUYeCKHE CBOICTBA U CMIOCOOBI MOJIyYeHHS AJIKUHOBY.

1. M3rotoBnenne Mojeieid MOJIEKYJT alTKHHOB, UX U30MEPOB.

2. Pemienue 3a7ad4 Ha HAXOXACHHE MOJICKYJSpHON GopMynbl Mo oOmeit
(dhopMyJie U ypaBHEHUIO PEAKITHIA.

3. Pabota ¢ 00yyaronmmMi 1 KOHTPOJIUPYIOIIMMH MaTepHaaMu.

CamocrosiTesibHas padoTa

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13

Tema 1.5.
ApoMatnueckue
YTJIEBOAOPOIBI

Conep:xxanue y4eOHOIro MaTepuaJa:

I'omosiornueckmnii psix  apeHoB. beH3071 Kak MpENCTaBUTENb apPEHOB.
PazButue  mpexacraBieHuit o  cTpoeHuu  Oenzona.  CoBpeMEHHBbIE
Mpe/CTaBICHUs] 00 AIEKTPOHHOM U TNPOCTPAHCTBEHHOM CTPOCHHM OeH30Ia.
OOpa3zoBaHne apoMaTHYEeCKOW M-CHUCTeMbl. [omonoru  OeH30la, UX
HOMEHKIaTypa, oOmas ¢opmyna. Homenknatypa [uisi JIH3aMelIEHHBIX
MIPOU3BOJIHBIX OCH301a: opmo-, Mema-, napa-pactojokKeHUe 3aMeCTUTEICH.
®u3NYEeCKre CBOWCTBA APEHOB.

XumMnyeckue cBoiicTBa apeHoB. [IpuMepsl peakiuii 3IeKTPOPHILHOTO
3aMEIlEHUs: TaJOreHUPOBAHMs, AIKWIMpPOBaHUS (KaTanuzatopbl Dpupens-
Kpadtca), nurpoBanus, cynbdupoBanus. Peaknum ruapupoBaHus U
MpUCOEANHEHNU XJiopa K OeH3oimy. OcOOEHHOCTM XHWMHUYECKUX CBOICTB
romoJyioroB OeHzosia. B3anmMHOe BIMSHHE aTOMOB Ha IPHMEPE T'OMOJIOTOB
apeHoB. OpueHTaIus B peaklUsIX AIEKTPOPUIbHOTO 3aMenieHus. OpHeHTaHThI
I'n Il pona.

IIpuMeHeHne U MoyYeHue apeHoB. [IpupoiHbIe NCTOYHUKY apOMATHYECKUX

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
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yTIEBOIOPOAOB. ApoMaTu3alvs ajJKaHOB M IHMKJIOAIKAHOB. AJKUIMPOBAHUE
OeH3ona.

I'openue 6en3ona.

OtHomenue 6eH3051a K OGpOMHOI BOZIEe, pacTBOPY NEpMaHTaHATa KaJIHsl.
[Tonyuenue HUTpOOEH30Ia.

O3nakomiieHHe ¢ (U3NYECKUMHU CBOWCTBAMH apOMATHUECKUX YTIEBOIOPOIOB
¢ ucnonb3oBaHueM  pactBopurensi — «ConbBeHT».  M3rotoBieHue
MCTOJIb30BaHUE MPOCTEiero npudopa st Xpomarorpaduu.

[Tonyuenne OenHzona  mekapOOKCHIMpPOBAaHWEM  OCH30MHOW  KHUCIIOTHI.
[Tommydenue u paccioeHue IMyIbLCUU OeH307a ¢ Booi. OTHOIIeHne OeH30Ma K
OpOMHOH BOJI€ M PacTBOPY IE€pMaHraHara Kajusl.

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNE

bensoitnas kucnora u ee IMPUMCHCHUC B MCIUIINHC

CamocrosiTesibHas padora

Tema 1.6.
[IpupoaHbie ICTOYHUKHT
YIJIEBOJOPOIOB.

Conep:xxanue y4eOHOro MmaTepuaJa:

He¢1b. Haxoxaenue B mpupone, coctaB U (u3MYECKUE CBOMCTBa HedTH.
TormnuBHO-3HEpreTHYecKoe 3HaYeHHe HedTH. [IpoMblnmeHHas mepepadoTka
Heptu. Pexktudukamus HedTH, OCHOBHBIE (paklMU €€ pasleNeHus, HX
ucnoibp3oBanue. Bropuunas mepepaboTka HedrenpomykToB. PexTudukarms
Ma3yTa MpH yMEeHbIIeHHOM JaBiieHuH. Kpekunr HedrenponykToB. Paznuunble
BUIBl KpekuHra, pabotrer B. T.lllyxoBa. W3omepuzamusi ajKaHOB.
AnKunupoBaHue HeTpeieNbHbIX YTJI€BOJOPO/IOB. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIBHOTO TOTIIHBA. OKTaHOBOE YHCIIO.
Ilpuponubiii u mnonyTHblii HeQTAHOM ra3pl. CpaBHEHHE cOCTaBa
MIPUPOJIHOTO U MOMYTHOTO T'a30B, UX MPAKTUUYECKOE UCIIOIb30BaHUE.
Kamennbiii yrosab. OCHOBHbIE HaNpaBlIEHUS HCIOJIb30BAaHUS KaMEHHOIO
yrasa. KokcoBaHMe KaMEHHOTO YIUIs, BaKHEHIIME MPOIYKThl 3TOT0O Ipolecca:
KOKC, KaMEHHOYrojbHas cMoja, HajacMoibHas Boja. CoeauHeHwus,
BBIICISAEMbIE M3 KAaMEHHOYTOJbHOW cMoibl. IIpomykTsl, mnosydaemble H3
Ha/ICMOJILHOW BOJABI. ODKOJIOTMYECKHE aCHEeKThl JOOBIYM, INepepaboTKu U
HCII0JIb30BAaHUs TOPIOYMX UCKOAEMBbIX.

OmnpeneneHue HaIM4YUs HENPECNBHBIX YIJEBOJOPOJOB B O€H3MHE U
KEPOCHHE.

PactBopuMocTs  pasnmuuyHBIX ~ HEPTEHpOAyKTOB  (OCH3MHA, KEPOCHHA,
JIM3EJIbHOTO TOIUIMBA, Ba3eIMHA, napaduHa) ApyT B ApyTe.

OK 01, OK 02, OK 03,
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CamocrosiTesbHas pabora

Tema 1.7. 'unpokcriibHbIE
COEIUHEHMUS.

Conep:xanue yueOHOro MaTepuaJia

Ctpoenne u kiaaccuukanus cnuprToB. Krnaccudukanus CupToB MO THITY
YTIEBOJOPOAHOTO pajuKalla, YUCIy TUAPOKCHWIBHBIX TPYII W TUIY aroma
yIIEpOAa, CBSA3aHHOTO C THMAPOKCWIBHOM TIpynmoi. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE THUIPOKCUIBHOW Tpymmbl. BriusHue cTpoeHus
CIIUPTOB HA UX (PUINYECKUE CBOMCTBA. MEKMOEKYIsIpHAS BOJOPOIHAS CBS3b.
l'omonornueckuii psig NpeaeabHBIX OJHOATOMHBIX CHUPTOB. M3oMepus u
HOMEHKJIATypa aTKaHOJOB, UX 00Immas Gopmya.

XuMHuuyecKue CBOHCTBA AJIKaHOJIOB. Peaknmonnas CIIOCOOHOCTH
MpeACNbHBIX OJIHOATOMHBIX CHOUPTOB. (CpaBHEHUE KHCIOTHO-OCHOBHBIX
CBOIWCTB OpPraHWYECKUX M HEOPraHWYECKUX COEIUMHEHMH, coaepxanmux OH-
Tpynmy: KHCIOT, OCHOBAaHHM, aM(pOTEPHBIX COCIUHEHUU (BOMABI, CIHUPTOB).
Peakuuu, mnoaTBepkIamOIMe KHUCIOTHBIE CBOMCTBA CHUPTOB. Peakuun
3aMEIIeHUs] THUJIPOKCUIBHOM rpynmbl. MexMoleKyisapHas Jeruaparanus
CIIUPTOB, YCJIOBHS 00pa3oBaHus MpPOCThIX dhupoB. CroxxHbe 3PUPHI
HEOPTaHWYECKUX W OPraHUYECKUX KHUCIOT, pEeaKkUud dTepUPHUKAIUU.
OxucieHre U OKUCIUTENbHOE AETUAPUPOBAHNE CITUPTOB.

Cnoco0bl moJsrydyenusi cnupToB. ['maponus ramoreHankaHoB. ['miaparaums
aJIKEeHOB, YCJOBHMsS ee TmpoBeaeHUs. BoccTaHoBieHne KapOOHUIBHBIX
COEMHEHHIA.

MetaHon, ero  NpPOMBIIUIEHHOE  MOJy4YeHHEe U NPUMEHEHHE B
MPOMBIIIJICHHOCTH. buonorudeckoe neiictBue MeraHona. Crerududeckue
CHocoObl TOJy4YeHUs HATUjoBoro cnupra. @Ousnonoruyeckoe JIeiicTBHe
3TaHOJIA.

MHoroaroMmHble cnupThl. M30oMepus MW HOMEHKJIATypa MpeICcTaBUTENEH
IBYX- W TPEXaTOMHBIX CHOUPTOB. (OCOOCHHOCTH XHMHUYECKUX CBOWCTB
MHOTOaTOMHBIX CHOUPTOB, HMX KayecTBeHHOe oOHapyxeHHue. OTaenbHble
MPEICTABUTENN: JTHICHTIUKONb, TJIHIEPUH, CHOCOOBI WX TONydYeHUs,
MIPaKTUYECKOE MPUMEHEHUE.

®eHOJ1. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE cTpoeHue (enona. BzanmHoe
BIIUSTHUE apOMAaTUYECKOTO KOJIbLIA ¥ TUAPOKCUIHHON TPYMIIbI.

XuMudeckue cBoWcTBa (eHoNa KaK (YHKIUS €ro XUMHUYECKOTO CTPOSHUS.
bpomupoBanue (eHona (kauecTBEHHAsl peakivs), HUTpoBaHUE (TMTUKPUHOBAS
KHCJIOTa, ee CcBoiictBa u mpuMeHeHue). OOpa3oBaHHE OKpallCHHBIX

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
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KoMIIekcoB ¢ noHom Fe’™ Ilpumenenue ¢enona. ITonydenue ¢eHona B
MMPOMBIINIJIICHHOCTH.
Pektudukaims cMecu 3TaHoI - BOJA.

IIpodeccnoHaNIbHO-0PHEHTHPOBAHHOE COAECPKAHUE

[Ipumenenne cnuproB B wMeaunuHe. llpumenenue »stanona 70% and
nesuHpeknuu pyk, dSTaHona 96% ans  aesuH(EKIHH TOBEPXHOCTEH U
o0opynoBanus. Mcnonb3oBaHue M30MPOMHIOBOTO W 3TUJIOBOTO CIUPTa IS
[IPUTOTOBJICHUS TEIICH.

«Cnoco0bI NoJIy4eHHus1 CHUPTOB. AJIKAHOJIbD)

1. W3yueHue pacTBOPUMOCTH CHUPTOB B Boae. OKHCIEHHE CIUPTOB
Pa3IMYHOTO CTPOCHUS XPOMOBOW CMECHIO.

2. Pemienue 3a1a4 Ha U30BITOK U HEJJOCTATOK.

3. Pabota ¢ 00y4JarommmMu 1 KOHTPOJIUPYIOIUMH MaTeprUaaMu.

CamocrosiTesibHas padora

Tema 1.8.
AJpaeruasl U KETOHBI.

Conep:xxanue yueOHOro MmaTepuaJa:

I'omosiornyeckue psiabl ajbAeruI0B U KeToHOB. [IoHATHE 0 KapOOHMIBHBIX
COCTMHECHUAX. DIIEKTPOHHOE CTPOCHUE KapOOHMIIbHOUW Tpynmbl. M3oMmepus u
HOMEHKJIATypa ajbJeruI0B U KeTOHOB. du3nyecKkue CBOWCTBA KapOOHUIBHBIX
COCTUHEHUH.

XuMHnyecKue CBOCTBA aJibIerH10B H KeTOHOB. PeakiimoHHas criocoOHOCTb
KapOOHUJIBHBIX COETUHEHUH. Peakiiuu oOKucieHus anbIerujoB, KaYeCTBEHHbBIE
peaKIMy Ha aabAETHIHYI0 Tpymny. Peakunu nmoauKoHaeHcaun: o0pa3oBaHue
(dhenonodopMambIETHIHBIX CMOJ.

IlpumeHeHne M mosy4YeHHe KapOOHMUIBHBIX coeAMHeHHH. [IpumMeHeHue
aJbJIETH/IOB U KETOHOB B OBITY M MPOMBIIIJICHHOCTU. AJIBJETHU/IBI U KETOHBI B
npupone (3¢upHbie Macna, ¢epomonsl). IlomydeHue KapOOHHMIIBHBIX
COCIMHEHUI OKHCIEHHEM CHUPTOB, THApaTalyeld aJIKWHOB, OKHCIECHUEM
yraeBonoponoB. OTnaenbHbIE NPEICTAaBUTENN  AIBJIETMIOB M KETOHOB,
crenugpuUecKre croco0bl UX MOJIYYEHUs U CBOMCTBA.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHUE

utpans u ero npumeHenue. Mcnosb3oBaHue aleToHa.

«Ilonyyenne kKapOOHUIBbHBIX COeHMHEHUID)
1. HW3yyeHue BOCCTAaHOBUTEJIBHBIX CBOWCTB  aJbJCTHIOB:  PEAKIMs
«cepedpsHOTO 3epKaiay, BoccTaHOBIeHUE ruapokcuaa meau (11).
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2. Pelienue 3a/1a4 Ha MPUMECH.
3. PaboTa ¢ 00yJaomumMu U KOHTPOIUPYIONIMMH MaTepHalaMH.

«XHMHUYECKHE CBOICTBA AJIbJIETH/I0B H KETOHOBY

1. OxucneHue 3TaHoja B dTaHAIb PACKAJICHHONW METHOM MPOBOJIOKOM.
2. B3aumoneticTBre hopManbaeruaa ¢ THAPOCYIbOUTOM HATPHSL.

3. PaboTa ¢ 00yJaromumMe 1 KOHTPOJIHPYIONUMH MaTepHAIAMH.

CamocrosiTesibHas paboTa

Tema 1.9.
KapOoHOBBIE KUCTIOTHI U UX
MIPOU3BOIHBIC.

Copep:xanue y4eOHOr0 MaTepuasia:

I'omonornuecknii psig npeaeabHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KHMCJIOT.
[lonatne o kapOOHOBBIX KHCIOTaX M HUX Kiaccupukanus. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHOW Ipymiibl. ['oMoOJIOrHYeCcKuil psia
IPEJEIIbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIIOT, HMX HOMEHKIAaTypa H
nzomepusi. MexXMoJIeKyIsipHbIe BOAOPOAHbIE CBA3HM KapOOKCHIIBHBIX TPYIII, UX
BIIMSIHHE HAa (PU3NYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XuMH4YecKue CBOMCTBA KAPOOHOBBIX KUCJIOT. Peakinu, WUTOCTpUPYIOIINE
KHCIIOTHBIE CBOMCTBA M HX CPaBHEHHE CO CBOMCTBAMHM HEOPraHMYECKHX
kucioT. O6pazoBaHue (PyHKIIMOHAIBHBIX MPOU3BOAHBIX KAPOOHOBBIX KHCIOT.
Peakium srepudukanmu. AHTUAPUIB KapOOHOBBIX KHCIIOT, UX IMOJyYeHHE H
IIPUMEHEHHE.

Crnoco0bI mosry4yeHust KapOOHOBBIX KHCJIOT. OTAeIbHbIC NPEACTABUTEIN H
uX 3HavyeHue. OOuMe criocoObl MOMYUYEHHs: OKUCIEHUE AJIKaHOB, AJIKEHOB,
MEPBUYHBIX CIIMPTOB, allbAETUI0B. BaxxHeilne npeacraBuTenn KapoOOHOBBIX
KHUCJIOT, UX Ouosorndyeckas posb, crleuupuueckue CcrocoObl IMOTydeHus,
CBOMCTBA M TPHUMEHEHUE MYPaBbHHOW, YKCYCHOW, NaJIbMUTUHOBOW U
CTEapUHOBOM; AaKpPWUJIOBOM M METAKpPWIOBOW; OJEUHOBOW, JIMHOJEBOW U
JINHOJICHOBOM; IIaBeIEBOI; OEH30MHON KUCIIOT.

Chaoxnble 3¢upbl. CrpoeHHMe U HOMEHKIATypa CIOXHBIX 3(upoB,
MEXKJIacCOBask U30MepHsl C KapOOHOBBIMH KucloTaMH. CrocoObl MOTYUYCHHS
CIIOKHBIX 3(upoB. OOpaTUMOCTb peakiuu 3STepupuKauu U (HaKTopsl,
BIIMSIIOIME HAa CMenleHne paBHOBecHs. OOpa3oBaHHE CIOXKHBIX MOJUIPHUPOB.
[Monmatunentepedranar. JlaBcan Kak TNpeACTaBUTENb CHHTETHUECKUX
BOJIOKOH. XMMHUYECKHE CBOWCTBA M MMPUMEHEHHE CIIOKHBIX 3(HUPOB.

Kupbl. Xupsel kak cioxsbsle 3¢upbl riauiepuHa. KapOoHOBbIE KHCIIOTHI,
BXOJSILIME B COCTaB >KUPOB. 3aBHUCHUMOCTb KOHCHUCTEHIIMM XHPOB OT HX
cocraBa.  XMMHUYECKHE  CBOWCTBA  JKHPOB:  THUAPOJIM3,  OMBUICHHE,
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ruipupoBanue. buonornueckas posib KMpPOB, UX HCIOJIb30BAaHUE B OBITY U
MIPOMBIIIJIEHHOCTH.

Coau kapOoHOBBLIX KHCJOT. Mputa. CrnocoObl  TOJNYYEHHUS  COJIECH:
B3aUMOJICHCTBHE KapOOHOBBIX KHUCJIOT C METallaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBaHUSIMH, COJISIMH; IIEJIOYHOM THAPOIIU3 CIOKHBIX 3(UPOB. XUMHUUECKHE
CBOWCTBa coJieil KapOOHOBBIX KHCJOT: THAPOJIM3, PEAKIIMU MOHHOTO OOMEHa.
Mpbina, CynHOCTh MOIOMIETO AeicTBUA. OTHOIIEHUE MbLIa K JKECTKOM BOJIE.
Cunternyeckue moromue cpenctsa — CMC (eTepreHTsl), uX MpenMyIecTBa
1 HEJJOCTATKHU.

B3anmopencTerue pactBopa YKCYCHOW KHUCIOTBI C MAarHUEM, OKCHUIOM LIMHKA,
ruapokcuaom xenesa (I11), pactBopom kapOoHaTa Kamus U cTeapaTa Kaius.
O3zHakoMIIeHHE ¢ 00pa3liaMu CIIOKHBIX A(DHUPOB.

OTHoLIEHNE CIIOKHBIX A3(PUPOB K BOAE U OPraHMYECKUM BELIECTBAM.
BriBeieHue JKUPHOTO MATHA C TIOMOLIBIO CIIOXKHOTO 3¢upa.

PacTBOprMOCTB KUPOB B BOJIE ¥ OPTaHUYECKUX PACTBOPUTEIIAX.

CpaBHEHHE MOIOIIUX CBOMCTB X031cTBEHHOro Mbu1a 1 CMC B JkecTKoOil BoJe€.
PactBopuMOCTh pa3au4HBIX KapOOHOBBIX KHCJIOT B Bojae. B3ammopeiicTBue
YKCYCHOHM KHCJIOTHI ¢ MeTauiaMu. [lomydenne n30amMmioBoro 3upa yKCycHON
KHUCJIOTBI.

CpaBHEHHE CTENEHM HEHACBILIEHHOCTH TBEPAOIO M JKHIKOIO SKHPOB.
OMBbLIEHHE KHPA.

[TonmyuyeHnne MblIa U W3y4YEHHE €r0 CBOMCTB: MEHOOOpAa30BaHUS, pEaKIHM
HMOHHOTO 00MEHa, THAPOIN3a, BbLACIECHUS! CBOOOIHBIX KUPHBIX KHCIIOT.

CamocTosiTesibHast padoTa

Tema 1.10.
[Tomumepsl.

Coneprxanue yue0HOr0 MaTepuaJa:

Heoprannyeckue mosaumepsnl. Ilonrmepsr — npocTeie BENIECTBA ¢ aTOMHOU
KPUCTANIMYECKON  PElIeTKOM: aJIOTpOIHbIE BHUJOU3MEHEHHs YIJIepoja
(ammas, rpadur, kapouH, QyIUIepeH, B3aNMOCBI3b THOPHIN3AIUHA OpOUTAICH Y
aTOMOB  yrjepoJa C MPOCTPAHCTBEHHbIM CTPOCHHMEM  aJIOTPOMHBIX
MoIuGUKAIHiA); CeleH W TEeJUTyp IIeTMOYeYHOro crpoeHus. [lomumepsr —
CIIO)KHBIE BEIECTBA C AaTOMHOM KPHCTALIMUYECKOM pelIeTKoil: KBapil,
KpeMHe3eM (IMOKCHUHBIE COETUHEHUSI KPEMHHUS), KOPYHH (OKCUJ aJTOMUHUSA)
U aIFOMOCHJIMKATHI (IIOJIEBBIE IIMATHI, CII0/1a, KAOJIHH). MuHepanbl U TOpHbIe
nopoabl. Cepa miacTuyecKas.

MuHepajibHOE€ BOJOKHO — acOecT. 3HayeHHe HEOPraHWYECKHX MPHUPOJTHBIX
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MOJUMEPOB B (POPMHUPOBAHUU OJHOM M3 T'€OJIOTMUECKUX 000J0YeK 3eMIH —
TUTOC(hHEpHI.

Opranuyeckne mojumepbl. CnocoObl  UX  MOJYYCHMS:  PEAKLUU
MOJIMMEPU3AMN U PEAKLUUM NOJUKOHAeHcauuu. CTpyKTypbl IOJIHMMEPOB:
JUHEHHBIC, PAa3BETBICHHBIE U IPOCTPAaHCTBeHHbIE. CTPyKTypHUpOBaHHE
MOJIMMEPOB:  BYJKAaHU3aIMsd Kay4yyKoB, IyOyieHHe O€JKOB, OTBEpiKICHHE
MOJMKOHJCHCALIMOHHBIX ~ noiuMepoB. Krnaccupukanus noiauMepoB 1o
Pa3JIMYHBIM IIPU3HAKAM.

O3HakomiieHHE ¢ O0pa3liaMH IJIaCTMAcC, BOJIOKOH, KaydyyKOB, MHHEPAJIOB U
TOPHBIX ITOPO/I.

IIpoBepka mmacTMacc Ha JIEKTPUYECKYHD IIPOBOAMMOCTB, TI'OPIOYECTD,
OTHOIIEHUE K paCTBOPAM KHUCJIOT, LIEJII0YEH U OKUCIIUTEIIEH.

CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX IIACTMACC.
[TonyuyeHne HUTEN U3 KalIPOHOBOM WM JIABCAHOBOU CMOJIBL.

OOHapyKeHue XJ10pa B HOJIMBHHIWIXJIOPUIE.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNE

HpI/IMCHCHI/Ie IOJIMMEPOB B MCAUIIUHC

CamocrosiTesbHass padoTa

Tema 1.11.
YrneBoarl.

Conep:kanue y4eOHOT0 MaTepUAaJIa:

Ilonsaitue 00 yraeBoaax. Krnaccudukamus yrineBogoB. MoHo-, Ou- U
MoJMcaxapubl, NPEeICTaBUTENN KaXAOW TpyNbl YIiaeBOAOB. bruonornyeckas
POJIb YIIIEBOJOB, MX 3HAUEHHUE B KU3HU YEJIOBEKa U OOIIEeCTBA.
Momnocaxapuabl. CTpoeHHE W ONTHYECKas M30MepUsi MOHOcaxapuaoB. Mx
KIaccupuKaus MO YHUCIy aToOMOB yriepoia W Tpupoje KapOOHWIBHOMN
rpymmbel.  @opmyner @umepa u Xeyopca Uil M300paKEHUS MOJICKYIT
MoOHOcaxapuaoB. OTHeceHne MoHocaxapuloB kK D- u L-psany. Baxueiimmue
MPEACTaBUTEIN MOHO3.

I'moko3a, cTpoeHue ee MOJeKyJbl M (u3nveckue cBoiicTBa. TayTtomepwus.
XUMUYECKUE CBOMCTBA TUIIOKO3bl: pEAKIHUM IO aJbJIECTUIHOW TpYIIIe
(«cepeOpsiHOTO 3epKana», OKHUCICHHWE a30THOM KHCIOTOM, THIPHPOBAHUE).
Peaknuy rirok0o3bl KAK MHOTOATOMHOTO CIIUPTA: B3aMMOJEHCTBHE TITFOKO3BI €
ruapokcunomM meau (II) mpu KoOMHaTHOM TeMiepaType M HarpeBaHUU.
Paznuunpie THOBI OpoXeHUs (CIUPTOBOE, MOJOYHOKHCIOE). [roko3a B
npuponae. buonorumueckas poiab M NpPUMEHEHHE IIIOKO3bl. DpyKkTo3a Kak
n30Mep MIOKOo3bl. CpaBHEHUE CTPOCHMSI MOJIEKYJbI M XMMUYECKHUX CBOMCTB

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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INIIOKO3bl M (ppykTO3bl. DpYyKTO3a B MPUPOAEC U €€ OuoJIoThYecKas poJib.
Ilento3pl. Pubo3a wu ne3okcupubo3a Kak MPEICTABUTENM aJbJOTEHTO3.
CtpoeHne MOJIEKYI.

Mucaxapuabl. Crpoenune aucaxapunoB. Crnoco® COWIEHEHHS IHKIIOB.
BoccranasnuBaromuye 1 HEBOCCTAHABIMBAIOLIME CBOMCTBA JUCaXapHA0B Kak
CJIECTBUE cOwIeHEeHUs IMKIa. CTpOEHHE U XMMHUYECKHE CBOMCTBA Caxapo3bl.
TexHonornyeckne OCHOBBI MPOU3BOACTBA caxaposbl. JIakTo3a U ManbTO3a Kak
H30MEPBI Caxaposbl.

Monucaxapuabl. OOmee crpoeHue moiaucaxapunoB. CTpoeHHUE MOJICKYJIIbI
KpaxMmaja, aMujio3a U aMuiIonekTuH. Pusnueckue CBOMCTBAa Kpaxmala, €ro
HaxOXJEeHUE B TMpuUpoAe W Ouoyornyeckas poiib. [ukoreH. XuMHUYECKUe
cBoiicTBa Kpaxmana. CTpoeHHE 3JIEMEHTapHOTO 3BEHA LIEJUII0JI03bl. BiusHue
CTpOCHHS TMOJIMMEpPHOW Ienu Ha (u3Mueckue M XUMHYECKHE CBOMCTBa
LeJUTIoN03bl.  ['Maponn3  1emmono3bl, 00pa3oBaHUE CIOXKHBIX 3(QHPOB ¢
HEOPraHMYEeCKMMHU UM  OpraHuyeckuMu  kucinotamu. Ilonsarue 00
HCKYCCTBEHHBIX BOJIOKHAxX: alleTaTHOM IIeJKe, BUCKo3e. HaxoxnaeHue B
MpUPOE U OHOJIOTHYEcKasi posib HEIUTI0I03bl. O3HaKOMIIEHUE ¢ PU3NYECKUMU
CBOWCTBaMH IJIOKO3bI (aNTeYHas yIakoBKa, TaOJIEeTKH).

KucnoTHsIil rTuaponau3 caxapossl.

3HAKOMCTBO C 00pa3lamu MoJucaxapuaoB.

OO6Hapy:xeHre KpaxMaja ¢ MOMOUIbI0 KaYeCTBEHHON peaklnu B Mefe, xJele,
Horypre, MaprapiuHe, MaKapoOHHBIX U3JEIHUSIX, KpyIax.

CamocrosiTesbHas padora

Tema 1.12.
AMMHEI, aMHHOKHCJIOTHI,
OeJIKH.

Copepxanue y4eOHOro MaTepuasia:

Kaaccuduxanusa u nzomepusi amuHoB. [lonsarue o6 amunax. [lepBuunsie,
BTOPUYHBIE W TpeTWYHble aMuHbl. Kiaccuukamus amMHHOB 10 THITY
YTIEBOJOPOAHOIO  paiMKaJla M  YHCIYy AaMHUHOIPYyNI B MOJIEKYJIE.
I'omonornueckue psabl MpeneiabHbIX AIU(PATUYECKUX MU apOMaTHUYECKHUX
aMHUHOB, U30MEPHSI U HOMEHKJIATYPa.

XHMHYeCKHe CBOHCTBA aMMHOB. AMUHBI KaK OPraHUYE€CKHE OCHOBAaHMS, UX
CpPaBHEHHE C aMMHAaKOM M JPYI'MMHM HEOPraHMYECKHMU OCHOBAHHUSIMMU.
CpaBHEHHE XUMHUYECKUX CBOWCTB aMH(PaTUICCKUX M apOMATUIECKHX aMUHOB.
OO0pa3oBaHue aMua0B. AHWINHOBBIE KpacuTend. [IoHATHE O CHHTETHYECKHX
BOJIOKHaX. [lommaMupl ¥ monMaMuHble CHHTETHYECKUE BOJIOKHA.
Ilpumenenne u mouaydeHue amMuHoB. [lomyuenme amunoB. PabGorer H. H.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPOG 12
[Py 01- [1Py 13
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3UHUHA.

AMUHOKHCIAOTHIL. [loHATHE 00 aMHUHOKHCIOTaX, WX KiIaccuukamus u
ctpoeHue. Onrudeckass  u3oMepus  a-amMuUHOKHMCIOT.  Homenkiarypa
AMHHOKHUCIIOT. JIBOMCTBEHHOCTh KHUCJIIOTHO-OCHOBHBIX CBOWCTB aMHHOKHCIIOT
U ee npuyuHbl. bunonspueie nonsl. Peakunu kongencauuu. [lentunnas cBs3b.
CunTeTnyeckre BOJIOKHA: KampoH, 5SHaHT. Kiaccudukanuss BOJOKOH.
[TonyyeHne aMUHOKHCIIOT, UX IPUMEHEHHE U OHOIOrHuecKast PyHKIMS.
beakn. benku xak mpupoaHeie noauMepsl. llepBuyHas, BTOpHU4YHAs,
TpeTUYHasT U YETBEPTUYHAs CTPYKTyphl OenkoB. OuOpWUIspHBIE U
rnoOynsipHble Oenku. XMMUYEeCKHe CBOWCTBA OEJIKOB: FOpPEHHUE, JIeHATYpaIys,
THUAPOIN3, KadyeCTBEHHBbIC (IIBETHBIC) peakiuu. buomornyeckune QGyHKIHH
OenkoB, Ux 3HadeHune. benkw kak kommoHeHT numu. [IpoGnema GenkoBoOro
TOJIOJJAaHUS U ITYTH €€ PelleHusl.

«XHMHUYeCKHe CBOICTBA U MOJTy4YeHre aMHHOBY.

1. Obpa3oBanue coneil anwnuHa. bpomupoBanue anunmHa. OOpa3oBaHue
cosieit rinnuHa. [lonydyenne MeTHOM COJU TIIMIMHA.

2. Pemenue 3aa4 Ha M30BITOK U HEJJOCTATOK

3. PaboTa ¢ 00y4aomumMH U KOHTPOJIUPYIONIMMH MaTepHalaMH.

«AMHMHOKHCJI0THI. Beaxmy.

1. Menatypauus 6enxa. L{BeTHbIE peakiiuy OEIKOB.

2. Pemenue 3aa4 Ha M30BITOK U HEJJOCTATOK

3. PaboTa ¢ 00yJaromumMe 1 KOHTPOJIHPYIONIUMH MaTepHAIAMH.

CamocrosiTesibHas padoTa

Tema 1.13.
A3zoTtcoaepixaiue
FGTGpOHI/IKIH/ILIeCKI/IC
coenuHeHus. HyknenHoBbie
KHUCJIOTHEI.

Copep:xanue yueOHOro MaTepuaJia

HyxknennoBble KucJa0Tbl. HyKI€HHOBBIE KHCIOTBI KakK IPUPOAHBIE
nonuMepbl. Hykneotuasl, ux crtpoenue, npumepsl. ATO u AJlD, wux
B3aMMOIIPEBPALLEHUE U poJib 3TOro mnpornecca B npupoge. [lonstue IHK u
PHK. Ctpoenne JIHK, ee mepBuuHas u BTOpUuHas CTpykrypa. PadoTer .
Kpuka wu JI. VYorcona. KoMIUIEeMEHTapHOCTb a30TUCTBIX OCHOBaHUH.
Perumukarmuss JIHK. Ocob6ennoctu ctpoenus PHK. Tunmet PHK u wux
ouonornueckue Qpynkuuu. [lonstue o TpomuHoMm kojne (komone). buocunres
Oenka B )KUBOH KieTke. TpaHcreHHbIe (JOPMBI PAaCTEHUHN U )KUBOTHBIX.
WzroroBneHne OOBEMHBIX H  IIAPOCTEPIKHEBBIX MOJENEH  a30THUCTHIX
TreTEPOLUKIIOB.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHUE

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPOG 12
[1Py 01- [1Py 13
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['enHas nHxeHepusi 1 OUOTEXHOJIOTHSI.

CamocrosiTesibHas padoTa

Tema 1.14. buomoruuecku
AKTUBHBIE COCINHEHUS.

Coaep:xxaHue yueOHOro MaTepuaJia

®epmenthl. [loHsatne o pepmeHTax Kak O OMOJIOTMYECKUX KaTajlu3aTopax
6enxoBoit mpupoabl. OCOOEHHOCTH CTPOEHHs M CBOICTB B CpaBHEHHUU C
HEOPTraHUYECKUMU KaTaJIN3aTOPaAMH. Knaccudukanms (hepMeHTOB.
OcoOeHHOCTH ~ CTpOEHMsT W CBOICTB  ()EPMEHTOB: CENEKTUBHOCTh U
3¢ PEKTUBHOCTD. 3aBUCHMOCTh aKTUBHOCTH (DEPMEHTOB OT TeMIiepatypsl u pH
cpeabl. 3HaueHue  (GepMEHTOB B  OWOJOTMM M TPUMEHEHHE B
MIPOMBIILIIIEHHOCTH.

Buramunsbl. Ilonste o ButammHax. VX kiaccudukanus v o003HaAuYEHUE.
Hopwma notpebnenus ButamuHoB. BogopacTBopumsle (Ha mpumepe BUTAMUHOB
C, rpynnsl B u P) u xxupopactBopumsie (Ha npumepe ButamMuHoOB A, D u E).
ABUTaMHHO3BI, TUTIEPBUTAMHHO3bI U TUTTOBUTAMUHO3BI, X MPOQUIAKTHKA.
I'opmonsl. TloHsATHE 0 rOpMOHaX Kak OMOJOTMYECKM AaKTUBHBIX BEIIECTBAaX,
BBIITOJIHSIOIIUX SHIOKPUHHYIO PErYJIALHIO KU3HEACITEIBHOCTH OPraHU3MOB.
Knaccudukanuss TOpMOHOB:  CTEPOMABI, IMPOU3BOAHBIE  AMUHOKHUCIIOT,
MOJIMMIENTUAHBIE U OENKOBble TOpMOHBI. OTHENbHbIE MPEACTaBUTEIH:
3CTPaJuol, TECTOCTEPOH, UHCYJINH, aAPCHAIINH.

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNIE

JlekapctBa. [ToHsiTHE O JeKapCcTBaX KaK XUMHUOTEPANIEBTUUECKHX MperapaTax.
KpaTtkue wcropuveckne CBEACHHS O BO3HMKHOBEHHM W Pa3BUTHH
xuMuoTepanuu. [ pynmsl 1ekapcTB: CyabhaMuabl (CTPENTONH ), aHTHOMOTHKHI
(MEHUIMIUIMH), AHTUNUPETHKHA  (aCIUpHWH), aHAJIBICTHKUA  (aHAJIBTHH).
MexaHu3M JAEUCTBUS HEKOTOPHIX JIEKAPCTBEHHBIX TMIPENapaToB, CTPOSHUE
MOJIEKYJI, TPOTHO3UPOBAHHE CBOWCTB HAa OCHOBE AaHAN3a XUMHUYECKOTO
CTpoeHHS. AHTUOMOTHKH, UX KJIACCU(UKAINS 110 CTPOCHUIO, TUITY H CIEKTPY
neiictBusi. be3omnacHble criocoObl MPUMEHEHUSI, ICKApPCTBEHHBIE (POPMBEI.
HcnbiTannue pacTBOPUMOCTH aJIpeHANIMHA B BOJIC U COJISTHOM KHCIIOTE.
OOG6Hapy’KeHHEe acTMpruHA B TOTOBOM JICKAPCTBEHHOH (hopMme.

CamocTosiTesibHast padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2, 11K 4.2.

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13

Tema 1.15. I'eneTnueckas

Conep:xanue yueOHOro MaTepuaJia

OK 01, OK 02, OK 03,
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CBA3b

«l'eHeTHYecKas CBSA3b OPraHUYECKUX COCAUHEHMID)

1. Knaccupukanuss peakuuit B opranuyeckod xumuu. Kiaccuduxanums
peakmuii 10 W3MEHEHHI0 B CTPYKType cyOcTpara (NMpUCOeAWMHEHHE,
OTILEIJICHUE, 3aMElICHUEe, U30MepU3alusl) U TUIy peareHra (paaukaibHbIE,
HYKJICO(UIIBHBIC, SJIEKTPOPUITHHBIE).

2. VI3ydyeHne reHeTUYeCKOn CBSI3U MEXAY OPraHUYECKUMH BEIIECTBAMHU.

3. Pemenue nenouek nmpeBpameHuii Ha TEHETUYECKYIO CBSI3b MEXKY KilacCaMu
OPraHWYECKUX COCJAMHEHUN C COCTAaBJICHHUEM Ha3BaHUM OpPraHUYECKHX
COCIMHECHUI 1O TPUBHAIBHOM WM MEKIYHAPOAHON CHCTEMATHYECKOM
HOMEHKJIaType. PemieHue pacueTHbIX 3a7ad MO YpaBHEHUSM pEAKIUN ¢
y4acTUEM OpPTaHUYECKUX BEIECTB.

CamocrosiTesibHas padoTa

OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13

Paznea 2. O01mas u Heopranuyeckasi XUuMHsl

Tema 2.1.
CrpoeHnue atoma.

Coaepsxkanue yueOHOro MaTepuasa

ATOM — cj0kHas yacTHna. /loka3aTrenabcTBa CIOKHOCTH CTPOEHUS aToMa:
KaToOIHBIE M PEHTICHOBCKME Jy4uH, (oT0d(PdeKr, paarnoaKTUBHOCTD,
anextposus. [manerapuas moaens atoma J. Pesepdopaa. Ctpoenue atoma 1o
H. Bopy. CoBpemeHHbIE NpeACTaBIEHUS O CTpoeHUH aToMa. KopnyckyispHo-
BOJIHOBOH JlyalIU3M YacTHIl MUKPOMUPA.

CocraB atomHoro siapa. HykioHbl: IpOTOHBI M HEWUTpoHBL. M30TONBI M
HYKJIUBL. Y CTOWYUBOCTH SIEP.

DJIeKTPOHHasi 000/104Kka aToMOB. [loHATHE 00 AIEKTPOHHOH OpOHUTAIH U
3JIEKTpOHHOM obJiake. KBaHTOBBIE umncia: riaBHOe, opOUuTambpHOE (MMOOOYHOE),
MarHMTHOE M CHUHOBOE. PacnpezneneHue 3J€KTPOHOB IO JHEPreTUYECKUM
YPOBHSIM, TOAYPOBHAM M OpOUTANSIM B COOTBETCTBUM C IPUHLMIIOM
HauMeHblIel 3Hepruy, npuHuunoM [laynu u npasunom I'yHaa. DieKTpoHHbIE
KOH(UIypay aTOMOB XUMHUYECKUX HJIEMEHTOB.

CamocTosiTesibHasi padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPOG 12
[1Py 01- [TPy 13

Tema 2.2. Ilepuoguyeckuii
3aKkoH M llepnoanyeckas
CHCTeMa XUMHUYEeCKUX

3jnemenToB /..
Menaeieena.

Coaep:xxaHue yueOHOro MaTepuaJia

OTKpbITHE TNEPUOAMYECKOT0 3aKoHA. [IpeArnmochUTKHA:  HAKOILICHHE
¢dakTonornueckoro Marepuana, paboTel mnpeamecTtBeHHUKOB (M. B.
Hebepeitnepa, A. O. Hlankyprtya, JIx. A. Hetonennca, JI. FO. Meiiepa), cvesn
xuMuKoB B Kapncpys, nmuunoctHeie kadecTBa JI. M. MenneneeBa. OTKpbITHE
. . MenneneeBbiM [leproauyeckoro 3aKoHa.

Ilepuonnueckmii 3akoH u cTpoeHne aroma. CoBpeMEHHOE TMOHSTHE

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- ITPy 13
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XUMHYECKOTO 3JieMeHTa. 3akoHomepHocTh [. Mozmu. CoBpeMmeHHas
¢dopmynupoBka Ilepmognueckoro 3akoHa. Ilepumoanueckas cucrema u
cTpoeHue aroma. I30Tombl, OCHOBHOE M BO30YKIEHHOE COCTOSIHHE aToMa,
ruOpuau3ays aTOMHBIX — opOUTanen. Knaccupukamumss  XUMHYECKHX
a7eMeHTOB (s-, p-, d-amemenThl). BaneHTHBIC >37eKTpOHBI. BajaeHTHOCTH.
@U3NYECKUII CMBICI MOPSAKOBOIO HOMEpa 3JEMEHTOB, HOMEPOB TPYMIBI U
nepuona. lleproanyeckoe M3MEHEHHE CBOMCTB 3JIEMEHTOB: Pajnyca aToOMa;
SHEPruM MOHU3ALUU; AJIEKTPOOTPULATENBHOCTH. [IpuuMHBI HU3MEHEHUS
METAJUIMYECKUX W HEMETaUIMYECKUMX CBOMCTB JJIEMEHTOB B TIpyIIax H
nepuosiax, B TOM 4HCiIe OONBIIMX M CBepXOONbIIMX. 3HAueHHE
[Tepnoanueckoro 3akoHa u [leprnoauyeckoi CHCTEMBI XMMUYECKUX 3JIEMEHTOB
J. 1. Menpneneesa i pa3BUTUS HAyKA U NIOHMMAaHUSA XMMHUYECKON KapTUHBI
MHpa.

CpaBHEHHUE CBOMCTB MPOCTHIX BEIIECTB, OKCUJIOB U TUAPOKCUIOB 3JIEMEHTOB
I1I nepuona.

«IleproguyecKkuii 3aK0H U CTPOEHHE ATOMAY

1. CocraBneHue »HJIEKTPOHHBIX KOH(Uryparmuili aToMOB XUMHUYECKUX
2JIEMEHTOB 1—4 nepuoaos.

2. XapaKTepUCTUKa XUMUYECKUX 3JIEMEHTOB U UX COCTMHEHUH MO TOJIOKEHHUIO
B IIC

2. Pemienue 3agaHuil Ha UCIOJIBE30BaHNE XUMUYECKON CUMBOJIMKY U Ha3BaHUU
COEIMHEHUI M0 HOMEHKJIATyPe MEXKTyHAPOJHOTO CO03a TEOPETHUECKOU U
MPUKJIATHOW XMMHUH U TPUBUAIBHBIX Ha3BaHUM VISl COCTABJICHHUS] XUMHYECKUX
(hopMyJT TByXaTOMHBIX COSIMHEHUH (OKCUIOB, CYJIb()HIOB, THAPUIOB U T.II.) U
JPYTUX HEOPTAHMYECKUX COSTMHEHUN OTICIBHBIX KJIACCOB.

«Ilepuoguyeckoe H3MeHEHHEe CBOICTB JJ€MEHTOB: Ppaauyca aToMa;
JHEPrUM UOHU3AIUM; IEKTPOOTPULATETbHOCTH

1. CpaBHEHHE AIEKTPOOTPHUIATEIIBHOCTU M PAIMyCa aTOMOB B MIEPUOIUYECKOM
CHCTEME DJIIEMEHTOB.

2. Pemenne 3amau

CamocrosiTesibHas padoTa

Tema 2.3. Ctpoenue
BelIecTBa. XUMUYECKast
CBSI3b.

Coaep:xkanue y4eOHOro Marepuasa

IlonsiTHEe 0 XUMHYECKOH CBSI3U. THIIBI XMMHYECKMX CBS3€H: KOBaJICHTHAs,
HOHHAas, MCTAJIJIMYCCKAasa U BOI[OpO,Z[HaH.
KoBajienTHasi xumMuueckasi cBsi3b. /[Ba MexaHu3ma oOpa3oBaHHS ATOM

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
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CBSI3U: OOMEHHBIM W JOHOPHO-aKIEeNTOpHBIH. OCHOBHBIE TMapaMeTpbl 3TOTO
TUIA CBSA3U: JAJIMHA, TPOYHOCTH, YIOJ CBS3M WM BaJEHTHBIN yroj. OCHOBHbIE
CBOMCTBA KOBAJIEHTHOM CBSI3U: HACBHIIIEHHOCTb, MTOJISIPU3yEMOCTh U IIPOYHOCTb.
DNEeKTPOOTPUIIATEILHOCTh M KJIacCH(HUKAIUS KOBAJCHTHBIX CBS3EH MO ITOMY
MIPU3HAKY: MOJIAPHAs U HENOJIApHAasl KOBAJIEHTHBIE CBsA3U. 110IIpHOCTH CBsI3U U
MOJIIPHOCTh MOJIEKYJbl. Croco0 MepeKphIBaHUs SICKTPOHHBIX OpOHWTaNed U
KJaccuuUKalysg KOBAJIEHTHBIX CBA3€M MO 3TOMY MPHU3HAKY: G- U T-CBSI3U.
KpaTHOCTh KOBAJICHTHBIX CBSi3eH M KJIACCU(UKALUSA MX TI0 3TOMY IMPHU3HAKY:
OJIMHApHBIE, IBOWHBIC, TPOWHBIC, TMOJYTOPHbIE. THUIBI KPHUCTAUNIMYECKUX
pPEUIETOK y BEIIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE M MOJICKYJISPHBIE.
@u3nuecKre CBOMCTBA BEIIECTB C A TUMU KPUCTAJUIMYECKUMU PEIIETKaMU.
HNonnasn xummmnueckasi cBsisb. KpaliHuil ciayuyall KOBaJ€HTHOW MOJSPHON
cBs3u. MexaHu3M 00pa3oBaHUs MOHHOUM CBs3U. MOHHBIE KpHCTAIITUYECKHE
PEUIETKU U CBOMCTBA BEIIECTB C TAKUMU KPUCTAIIAMH.

MeTtajmnyeckass XuMudeckasi cBsizb. OcoOBIM THI XHMHYECKOH CBS3M,
CYLIECTBYIOIIMII B MeTaJlax MW cIjlaBax. Ee oTiMuMsg M CXOJCTBO C
KOBAJEHTHOM W HWOHHOM CBs3siMU. (CBOICTBA METAJUIMYECKOM  CBSI3HU.
Meramnueckue KpUCTANIMYECKHE PEUIETKU U CBOWCTBA BEIIECTB C TaKUMHU
KpUCTaJUIaMHU.

Boaopoanas xumuyeckas cBsa3b. MexaHu3m oOpa3oBaHus Takoil cBsi3u. Ee
KjaccupuKalusa: MEKMOJECKYJSIpHasT ¥ BHYTPUMOJIEKYJISIpPHAs BOJOPOJHbBIE
CBs3U. MoJeKyIsipHbIE KPUCTAILIMYECKUE PEIIETKU JIsi 3TOrO THUIA CBSI3U.
®u3nYecKre CBOKMCTBA BEIIECTB C BOJIOPOJHOM CBA3BIO. buonorndeckas posib
BOJOPOJHBIX CBSI3ed B OpraHu3aluu CTPYKTyp OuomonumepoB. EnunHas
MPUPOJA XUMUYECKHUX CBSI3€H: HAJIMYUE PA3IUYHBIX TUIIOB CBS3€M B OJHOM
BEILIECTBE, MIEPEX0/] OJTHOTO TUIIA CBSI3U B APYroM U T. 1.

«Buapl XMMH4YeCKOH CBSI3M: KOBaJIeHTHAsi (OOMEHHBII M JOHOPHO-
aKIEeNTOPHbLIA MeXaHM3Mbl 00pa3oBaHMsl), HOHHAfl, MeTAJLIMYeCKas,
BOJIOPOJIHAS»

1. Pemienue 3aa4 Ha onpeieJIeHUE TUIIA XUMUYECKOU CBSI3H.

2. Pemenue 3amay Ha HaxXOXAeHUE OOBEMHONM U MacCCOBOM TOJIM KOMIIOHEHTOB
CMECH, MaCCOBOM 10U IIPUMECEM.

CamocTosiTesibHas padoTa

MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13

Tema 2.4. CteneHn
OKHUCJICHUSA

Conep:xaHue yueOHOro MaTepuaJia

CreneHn OKHCJIEHHS. OHpeI[eJ'IeHI/IH MOHSITHH «CTENEHb OKMCIICHUS.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
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CpaBHEHHE CTENEHH OKHUCICHUS W BajeHTHOCTH. OIpenerieHue CTeNeHU
OKHCJICHUA DJJIEMCHTOB B 61/IHapHBIX U OPraHUYCCKUX COCIAUHCHUMAX.
CocraBnenue GpopMysn OMHAPHBIX COCTMHEHHM, OONIMI CrTOCO0 MX Ha3BaHUM.
BI/IHapHBIe COCAUHCHUA MCTAJJIOB W HCMCTAJUIOB: OKCHUIBI, XJIOPUIBI,
cynbduasl u p. CocraBieHne ux Gopmyi.

CamocrosiTesibHas padoTa

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13

Tema 2.5. Knaccuduxarus
BemiecTB. [IpocTeie
BEILECTBA.

Coaep:xaHue yueOHOro MaTepuaJia

Knaccupukauusa Heopranmyeckux BemecTB. HoMmeHkiatypa u Ha3BaHUE
HEOPTaHMYECKUX BEIIECTB HCXOJS M3 HUX XUMHUYECKOH (HOpMynbl WU
COCTaBJICHME XHUMHUYECKOW (OpPMyJIBI HUCXOJs W3 Ha3BaHUS BEIIECTBA IO
MEXIyHapOOHOM M TpUBHUAIBHONM HOMeHKIaType. IIpocTeie M CllOXKHBIE
BEIIECTBA. Oxcumel, wx kinaccudukanusa. [uapokcuasl (OCHOBaHUS,
KHCIIOPOJICOICpKAIIME KUCTOTHI, aM(OoTepHble TUAPOKCUIBI). KHCIOTHI, UX
knaccudukanus. OcHoBanus, uxX kiaccupukamus. Conm cpeiHue, KUCIBIE,
OCHOBHBIE U KOMILUIEKCHBbIE. KpucTamioruaparsl.

Memannot. [lonoxeHne METAIJIOB B TIEPUOIUUECKON CUCTEME U OCOOEHHOCTH
CTpOoeHHUs ux aToMoB. [IpocThie BenecTBa — METaJJIbl: CTPOCHHUE KPUCTAIIIOB
Y METAJUNINYeCKasi XUMUYECKas CBSI3b. DJIEKTPOXUMUUYECKHUUN Psifl HAPSHKEHUS
MeTtaioB. Obmue pusndeckre cBOMCTBA METAIIIOB M UX BOCCTAHOBUTENILHEIE
CBOMCTBA: B3aUMOJICMCTBHE C HEMETaUIaMH (KHUCIOPOAOM, TajlOTeHaAMH,
Cepol, a30TOM, BOJOPOJOM), BOJIOH, KHCJIOTaMH, pacTBOpamMH COJEH,
OpPraHWYECKMMHU BEIIECTBAMHU (CIHpPTaMH, TajoreHalKaHaMmu, (HEHOJIOM,
Kucnotamu), mienodamu. OKCUABI U TUAPOKCHIBI METAIIOB. 3aBHCHUMOCTh
CBOMCTB ATUX COCIUHEHUW OT CTENECHEW OKHCICHHUS METAJJIOB. 3HAa4YeHUE
METAJUIOB B IPUPOJIE U KU3HU OPTaHU3MOB.

Koppo3uss meramnoB. Ilonarue koppo3un. XuMHUYECKass KOPpPO3Hs.
DnexTpoxumuueckas Koppos3us. CrocoObl 3aluThl METAIOB OT KOPPO3HH.
UepHas 1 LIBETHAsI METAJUTY PrUs.

O0mme cmocodbl moMydYeHHs: MeTaJIoB. MeTtamasl B NIpUpOJE.
Mertamtyprusi ¥ €€ BUJIbI: IUPO-, TUJIPO- U ICKTPOMETALTYPrHusi. DIEKTPOIU3
pacIijiaBoB M pacTBOPOB COEIAMHEHMM METAIJIOB M €ro IMPaKTHYECKOEe
3HAYEHUE.

Hememannw. Ilonoxenue HemerauioB B Ilepuonnueckon  cucreme,
0COOEHHOCTH CTPOEHHUSI UX aTOMOB. DJIEKTPOOTPUIIATEILHOCTh. braropoansie
ra3pl. JJIEKTPOHHOE CTPOCHHE aTOMOB OJIATOPOJHBIX Ta30B M OCOOEHHOCTH HX

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13
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XUMUYECKUX U (PU3UYECKUX CBOMCTB. Hemeramisl — mpocThie BemecTBa. Mx
aTOMHOE€ U MOJIEKYJISIPHOE CTpOoeHue uX. AJTOTponus. XUMHUYECKUE CBOHCTBA
HeMeTauI0B. OKHUCIHTENbHBIE CBOMCTBA: B3aMMOJEHUCTBUE C METaJLUIAMH,
BOJIOPOJOM, MEHEE HIIEKTPOOTPUIIATEIbHBIMA HEMETAJJIaMU, HEKOTOPBIMU
CJIOKHBIMU BEUIECTBaMH. BOCCTaHOBHUTEIBHBIE CBOWCTBA HEMETANIOB B
peakuusx ¢ GTopoM, KUCIOPOIOM, CIOKHBIMH BEIIECTBAMU — OKHUCITUTEISIMU
(a30THOM U CepHOI KUCTOTaMH | JIp.).

OzHakoMJieHHE C OO0pa3lamMu MPEICTaBUTENCH KIACCOB HEOPTaHMYECKUX
BEILIECTB.

OszHakoMyieHHEe C oOpa3laMu TMPEACTaBUTENCH KJIacCOB OPTaHUYECKUX
BEILIECTB.

O3HakoMIJIEHHE C KOJIJIEKIIUEH Py .

[Tony4yenue kucinopoaa u ero CBOMCTBA.

[Tony4yenue BOOpOIa U €r0 CBOKCTBA.

[Tony4yenue naacTUUecKor cepbl, XUMUYECKHE CBOMCTBA CEPHI.
B3anmMopencTBre METaIIIOB C pacTBOPaMU KHUCIIOT U COJIEH.

CBoiicTBa yriisi: aAcOpOIIMOHHBIC, BOCCTAHOBUTEIIHHBIC.

B3aumopeicTBue NUHKA UM aJTIOMUHUS C pACTBOPAMU KUCJIOT U LIEIOYEH.
OkpammBaHve IUIAMEHM KaTHOHAMHU WICJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJJIOB

«XHMMHYEeCKHe CBOICTBA MEeTAJIJIOB M HEMETAJLJIOB»

1. B3auMogeicTBrE METAJII0B ¢ BOAOM, KUCIOTAMH U COJIIMU

2. B3auMoJieiicCTBME€ HEMETAJUIOB C TPOCTHIMU M CJIOKHBIMH BELIECTBAMU

3. Pemenne SKCHnepUMEHTANbHBIX 3aJady MO CBOWCTBAM XHMHYECKUM
CBOMCTBaM METAJJIOB M HEMETALIOB, MO PACIO3HABAHHIO U TIOJYYCHHIO

COGILI/IHGHI/Iﬁ MCTAIJIOB 1 HEMCTAJIJIOB.

CamocrosiTesbHas padora

Tema 2.6.
OCHOBHBIE KJIaCCEI
HCOpF&HH‘I@CKI/IX nu

OpPraHUYECKUX COCTUHEHUI.

Conep:kanue y4eOHOIro MaTepuaJia

Bonopoanbie coenmHenuss  HeMerasioB. IlosydyeHne ammuaka U
XJIOPOBOJIOPOJa CUHTE30M U KOCBEHHO. Pusnyeckue cBoiicTBa. OTHOIIEHUE K
BOJIC: KUCJIIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuapl M aHruapuiabl KapOoHOBBIX Kucjaor. Heconeobpasyromme u
cojeoOpa3zyromue okcuabl. KucioTHble Okcuabl, uX cBoicTBa. OCHOBHBIE
OKCHJIBI, WX CBOHCTBAa. AMGDOTEpHBIE OKCHIBI, UX CBOKHCTBA. 3aBHCHMOCTH

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13
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CBOMCTB OKCHJIOB METAJJIOB OT CTETIEHU OKUCIICHHs. AHTUAPUIBI KApOOHOBBIX
KHUCJIOT KaK aHaJIOT'H KUCJIOTHBIX OKCHJIOB.

Kuciorsl opranuveckne ¥ Heopranmdeckue. KucioTrel B cBeTe TeOpuUH
ANEKTPOIUTUYECKON Aucconuanui. KHCIoTbl B CBeTe€ NPOTOIMTHYECKON
teopuu. Knaccudukanus opraHmdeckux M HeopraHudeckux kuciaor. OOurue
CBOMCTBA KHCJIOT: B3aMMOJICUCTBHE OPraHUYECKUX U HEOPTraHUYECKUX KUCIIOT
C MeTaJUlaMH, OCHOOBHBIMM U aM(OTEpHBIMH OKCHJIAMU U THUIPOKCHIAMH,
colsiMM,  oOpa3oBaHuMe  CIOXHBIX  3(upoB. OcoOEHHOCTH  CBOWCTB
KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

OcHoBaHMs OpraHuvyecKkue M Heopranmdeckue. OCHOBaHUS B CBETE TEOPUU
JIEKTPOJIUTUYECKON auccounranv. OCHOBAHMS B CBETE NPOTOJIUTHYECKOU
teopun. Kiaccudukamnust opraHU4ecKMX W HEOPraHWYECKUX OCHOBAHUHU.
XUMHUYECKUE CBOMCTBA IEJIOYEH W HEPACTBOPUMBIX OCHOBaHMU. CBOICTBa
OCECKUCIIOPOAHBIX OCHOBAaHMI: aMMUaka W aMHHOB. B3anMmHOe BiIHsSHEE
aTOMOB B MOJIEKYJIC aHUJINHA.

AM¢oTepHble  OpraHHYecKHe M  HEOPraHMYecKHe  COeJIMHEHMS.
AMdoTepHbIe OCHOBaHUSI B CBETE MPOTOJUTHYECKON Teopuu. AMPOTEPHOCTD
OKCH/IOB U THUAPOKCUIOB IEPEXOJHBIX METAJIOB: B3aUMOJEHUCTBUE C
KHCJIOTaMU U IIEJI0YaMHu.

Com. Knaccudukanmss u xumuueckue cBoiictBa coieil. OcoOGeHHOCTH
CBOMCTB COJIENl OPraHMYE€CKUX U HEOPTaHUYECKUX KHUCIIOT.

I'eHeTnuyeckas cBSI3b MEXKAY KJIACCAMH OPraHUYECKHX U HEOPraHUYEeCKHUX
coeqHeHui. [loHsATHE O TEHETHUYECKOW CBSI3M M TE€HETHYECKUX psAgax B
HEOPTraHMYECKOM M OpraHu4Yeckoi XUMHHU. |'eHeTmueckue psabpl MeTayia (Ha
MpuUMepe KalbIMs M jKejie3a), HeMeTauia (Cepbl U KPEMHHUS), TEPEXOTHOTO
snemeHTa (uuHKa). ['eHeTHueckwe psiAbl M TEHETHYECKass CBS3b B
OpraHN4ecKOr XUMHUH. ENMHCTBO MHpa BEIIECTB.

Peakmust «cepeOpstHOTO 3epKaiay A MypaBbUHON KUCIIOTHI.
B3anmopeiictBue pacTBopa THIPOKCHIA HATPUS C KHUCIOTHBIMU OKCHIAMH
(oxcugom ¢dochopa (V)), amboTepHBIMH THUAPOKCHIAMH (THAPOKCHIOM
[IMHKA).

B3aumoneiicTBue aMMmuaka ¢ XJIOPOBOAOPOIAOM M BOJIOH. AHAJIOIMYHO JUIS
METHJIAMUHA.

B3aumoneiicTBue aMMHOKUCIIOT ¢ KUCIOTaMU M mienodaMu. OcCyliecTBIEHUE
MIEPEX0/I0B:
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Ca — Ca0O — Ca3(P0O4)2 — Ca(OH):

P — P205 — H3PO4

Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

[Tony4yenue u cBOMCTBA YIJIEKUCIIOTO rasa.

CBoiicTBa CONSTHOM, cepHOil (pa30aBICHHOI) H YKCYCHOM KHUCIIOT.
B3aumopeiictBue tuapokcuga Hatpus ¢ coisiMu (cyiabdarom memm (I1) m
XJIOPUAOM aMMOHHS).

«Okenapl. XMMHUYECKHe CBOMCTBA OKCHI0BY

1. CocraBieHue ypaBHECHUN XHUMHYECKUX PEAKIUN C y4aCTHEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKHUX BEIIECTB: OKCUJ0B METAJIJIOB M HEMETAILIOB.

2. Pelienne pacueTHbIX 3aa4.

«OcHOBaHHMS  OpraHMYecKkMe ¥  HeopraHmvyeckue. Am@oTepHbIe
OpPraHMYecKue U HeOPraHu4ecKue coeIMHeHUsD)

1. Pa3noxkeHnne ruipokcuia MeIu.

2. [Monydyenne n ampoTepHBIC CBONCTBA THAPOKCHIA ATFOMUHUS.

«Kneaorsm»

1. [Tony4yeHue XJI0pOBOIOPOAA U COJITHOM KUCIIOTHI, X CBOMCTBA.
2. Ilonyyenne aMmmuaka, €ero CBOMCTBA.

2. Pemienune pacueTHbIX 3a7ad.

3. PaboTa ¢ 00y4aromuMH U KOHTPOJIUPYIOLIMMH MaTepUalaMH.

«Coimm. T'eHeTHueckast CBfI3b MEXKAY KJIACCAMH OPIraHMYeCKHX H
HEOPraHu4YeCcKHX COeUHEeHMI»

1. Pemenue nenovyek XuMU4eCKUX ypaBHEHUN

2. PaboTa ¢ 00yyaromuMi U KOHTPOJUPYIOIUMHI MaTepUalaMu.

CamocrosiTesibHass paboTa

Tema 2.7. KommniiekcHbie
COEIMHEHN

Coaep:xaHue yueOHOro MaTepuaJia

Kommiekcoo0pazoBanne ¥ KOMIUIEKCHbIe coennHeHusi. CTpoeHue
KOMIUICKCHBIX ~COEQUHEHHI: KOMILIeKcooOpa3oBaTellb KOOPIWHAIMOHHOE
YUCJIO, JUTAaHAbl, BHYTpeHHs s u BHemHss cdepol. Knaccudukanus
KOMIUIEKCOB: ~ XENaThl,  KaTUOHHBIE, = AHUOHHBIE U  HEUTpaIbHBIE,
AaKBaKOMIUJIEKCHI, ~aMMHaKaThl, KapOOHWIBl MeTaioB. HomeHknaTypa
KOMIUIEKCHBIX COEIUWHEHHH M HMX XUMHYECKHe CBOWCTBa (Ha MpUMeEpe
THAPOKOMILJIEKCOB IIMHKAa W aTIOMUHMHMS). JlUcconmamus KOMIUIEKCHBIX
coenuHeHni. [lomyuyeHne KOMIUJIEKCHBIX OPraHMYECKHMX M HEOPraHWYeCKUX

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2, 11K 4.2.

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPOG 12
[Py 01- I1Py 13
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COCTUHEHUH.

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNIE

3HadyeHnEe KOMIIIEKCHBIX Coe,Z[I/IHCHI/Iﬁ U UX POJIb B NPHUPOAC. HpI/IMeHeHI/Ie
KOMIIJICKCHBIX COGI[I/IHCHI/Iﬁ B MCIUIIMHC.

CamocrosiTesibHas padoTa

Tema 2.8.
XUMHYECKUE PEAKIUU.

Conep:xanue yueOHOro MaTepuaJia

[lonatne o xuMmHuuyecKoW peakuuu. Peakiuu, wumynme 0€3 H3MEHEHHS
KaueCTBEHHOI0 COCTaBa BEIIECTB: AJJIOTPONMM3AIMS W  HM30MEpHU3alus.
Peakuuu, uayuniye ¢ M3MEHEHUEM COCTaBa BEIIECTB: 10 YUCILY U XapakKTepy
pearupymromux u 0oOpa3ymoIMXCs BeIIecTB (pa3joKeHUs, COeIUHEHUS,
3aMelieHusi, oOMeHa); 1O M3MEHEHHUIO CTENeHEeW OKUCICHUS DJIEMEHTOB
(OKHCITUTENbHO-BOCCTAHOBUTENBHBIE M HEOKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE
peakiun); Mo TerioBoMy 3¢deKTy (3K30- M 3HAOTEpMHUYecKue); 1o (dase
(roMo- ¥ TeTepOoreHHbIC); TI0 HaNpaBeHUI0 (0OpaTUMbIE U HEOOpAaTUMBIE); TIO
HCIIOJIb30BAHUIO KaTaJn3aTopa (KATaJUTHYECKHE M HEKATAIUTHYECKHE); 110
MeXaHu3My (paluKalbHbIEe, MOJEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTL NpOTEKAHUS XUMHYECKHMX peakumil. BHyTpeHHss sHeprus,
sHTaIbNUsA. TerioBol 3(PGEeKT XUMHUYECKHX peakinuid. TepMOXuMUYECKHe
ypaBHeHHs. CTaHAapTHAs SHTAIBINS PeakUnil 1 00pa30BaHUs BEIIECTB. 3aKOH
I'. Y. I'ecca u ero cienctBus. DHTPOMUSL.

Cxopoctb xumu4yeckux peaknui. ITonsarue o ckopoctu peakuuii. CkopocTb
FOMO- U F€TepOre€HHOM peakuuu. DHEeprusi akTuBauu. DakTopsl, BIUAIOUINE
Ha CKOpOCTb XHMMHYECKOM peakuuu. IIpupona pearupyromux BeIECTB.
Temmneparypa (3akon Bant-I'ohda). Konmentpanms. Karanuzatopsr u
KaTajJu3: TOMO- U T€TEPOreHHbIN, NX MEXaHU3Mbl. DEPMEHTBI, UX CPABHEHUE C
HEOPraHMYECKUMHU KaTalu3aTopaMu. 3aBHUCHUMOCTh CKOPOCTH peaKIHid OT
MIOBEPXHOCTU CONPUKOCHOBEHHUS PEATUPYIOLIUX BEILECTB.

O0paTMOCTh XMMHYECKUX peakuuil. Xummnueckoe papHosecue. [loustue
0 XMMHYECKOM paBHOBECHM. PaBHOBECHbIE KOHLEHTpauuu. /[MHAMHUYHOCTH
XMMHUYECKOro paBHOBecHs. DakTOphl, BIUAIONINE HA CMEIEHHUE PaBHOBECHS:
KOHIIEHTpalus, 1aBjieHue, reMneparypa (npunuun Jle [llarense).

CamocrosiTesbHas padora

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13

Tema 2.9.
JlucriepcHbIE CUCTEMBI.

Conep:kanue y4eOHOro MaTepuaJa

IlonsiTue o nucnepcHbIX cuctemax. Kiaccudukamnusi TuCIEpCHBIX CUCTEM B
3aBUCUMOCTH OT AarperaTHOro COCTOSIHMSI JAUCHEPCHOHHOM Cpeabl U

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2, I1K 4.2.
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TUCTiepcHOM (a3pl, a TakXke IO pa3Mepy WX dYacTull. ['pyOoaucrepcHbie
CHCTEMBIL: SMYJIbCUU U CYCHEH3UU. TOHKOIMCIIEPCHBIE CHCTEMBI: KOJUIOMIHBIC
(301 W TEenmM) W UCTUHHBIE (MOJICKYJISIDHBIE, MOJICKYJSPHO-HOHHBIE U
noHuele). O¢dexr Tunpana. Koarymsamuss B KOJJIOWAHBIX pacTBOpax.
Cunepesuc B renisx.

3HayeHHe JHMCIEPCHBIX CHCTEM B JKMBOM M HEXKUBOW mnpupoae u
NPAKTHYECKOH KM3HU Ye10BeKa. OMYIJIbCUU U CYCIIEH3UH B CTPOUTEIHCTBE,
MUIIEBOW MPOMBIIICHHOCTH, KOCMETHKE. bHoIornyeckue u TeXHOJIOTHIECKUE
30JI1. 3HAYCHHE TeJIe B OpraHu3aluy >KUBOM Marepuu. buonoruueckue,
MUIIeBble, KocMeTHueckue renu. CuHepe3uc Kak (akTop, OINpeNeIsIOLINi
CPOK FOJJTHOCTH IPOAYKIIMH HAa OCHOBE TeJeil.

[Toy4eHue cycrneH3un cepbl U KaHU(OIH.

[Tonydyenue aMyIbCUU PACTUTENILHOTO Maciia U OeH30a.

[Momyuenue 30st kpaxmaia. [lomyueHue 3055 cepbl U3 THOCYIb(ara HATPUSL.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUEC

OMyJbCUU U CYCHEH3UU B MEIUIMHCKOM MPOMBIIUIEHHOCTH. MeauIMHCKIE
30/1d. 3HaYeHHE rejiell B OpraHu3alyy KUBOW MaTepun MeauluHCKUE TeH.
CBepThIBaHHE KPOBU KaK OMOJIOTHYECKHN CHHEPE3HC, €T0 3HAYCHHE.

CamocrosiTesibHas paboTa

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13

Tema 2.10.
PacTtBOpBI.

Copep:xanue yueOHOro MaTepuaJia

IlousitHe o0 pacrBopax. @PU3MKO-XMMHUYECKAs IPUPOJA PACTBOPECHUS H
pacTBOpoB. B3aummoneicTBUE pacTBOPUTENS M PACTBOPEHHOTO BEILECTBA.
PactBopumocTs BemecTB. CriocoObl BBIpaXKEHUsT KOHLEHTPAIMH PAaCTBOPOB:
MaccoBasi 10Ji paCTBOPEHHOIO BelIeCcTBa (IIPOLIEHTHAS ), MOJIIpHAsI.

Teopusi 3JIEKTPOJUTHYECKONH aucconuanuu. MexaHu3Mm auccouHaluu
BEILIECTB C PA3JIMYHBIMU TUIIAMH XMMHUYECKHUX CBsI3eM. BKiIag pycCKuX y4eHbIX
B pa3BUTHE NPEICTABICHUN 00 IEKTPOTUTHYECKON nuccoruanuu. OCHOBHBIE
MOJIOKEHUsT ~ TEOPUM  DIIEKTPOJIUTHYECKOM  nucconmanuu.  CreneHb
ANIEKTPOIUTUYECKON TUCCOIMALUU U (aKTOpHl ee 3aBUCUMOCTH. CHIIbHBIE H
cpeaHue eKTposnuThl. Jluccormanus Boasl. Bonopoansiil moka3arens. Cpena
BOJIHBIX PAacTBOPOB 3JIEKTPOJHUTOB. Peaknuu oOMeHa B BOAHBIX PacTBOpax
3JEKTPOJIUTOB.

I'uaposn3 kak 00MeHHBIH npouecc. HeoOpaTumblil THIPOIN3 OpraHUYECKUX
W HEOPraHWYeCKMX COEJIMHEHMH M €ro 3HauyeHHWe B MPAKTHUYECKOU
nesiTenbHOCTH  4enoBeka. OOpartumblii  ruaponu3  conedd.  CTymeHYarblit

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2, T1IK 4.2.

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[TPy O1- ITPy 13
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ruaponus. IlpakTuyeckoe NpUMEHEHHE THIPOIu3a. [ MApONn3 OopraHn4ecKux
BemiecTB (OEIKOB, >KUPOB, YIJIEBOJOB, MOJUHYKIEOTHAOB, AT®) u ero
Ononoruyeckoe M MpakTHUecKoe 3HaueHHe. OMbUIEHHE >KUpPOB. Peaknms
STepUPHUKALHH.

CpaBHEHHE JIEKTPOIPOBOTHOCTH PACTBOPOB IEKTPOIUTOB.

CMerieHue paBHOBECHS TUCCOIUAIINN CITAOBIX KUCIIOT.

WHuKaTophl ¥ N3MEHEHNE UX OKPACKH B PAa3HBIX CPEax.

CepHOKUCIIBINA U (pepMEHTATUBHBIN THAPOIIU3 YTIIEBOJIOB.

I'maponn3 kapOoHATOB, Cynb(}aTOB W CHIIMKATOB MIEJIOYHBIX METAJJIOB;
HUTPATOB CBUHIIA

(I1) mnu nuHKa, XJI0pUIa AaMMOHHUS.

XapakTtep JUCCOLMALNY PA3THYHBIX THIPOKCHIOB.

[TpuroroBiieHHE PaCTBOPOB PA3IMYHBIX BHIOB KOHIICHTPAIUU

«Peakumy MOHHOTO 0OMeEHa»

1.CocraBnenue peakiuii MOHHOTO oOMeHa. OOpaTuMbie ¥ HEOOpaTUMbIC
peaKuy HMOHHOTO OOMEHa.

2. Pabora ¢ 00yJaroMMHU U KOHTPOJUPYIOIMMH MaTepHaIaMHu.

«I'mapoams»
1. Pemenue 3a1a4 Ha ompeziesieHne THIa ruapoiau3a u pH-cpenbl pacTBOpPOB.
2. Pabota ¢ 00ydJarmuMu ¥ KOHTPOJIUPYIOINUMHU MaTepUATIAMH.

«Cnoco0bl BBIPAKEHHS KOHIEHTPALMM PACTBOPOB: MAacCCOBasg J0JIA
PACcTBOPEHHOI0 BeliecTBa (MPOLEHTHAS ), MOJISIPHAS»

1. Pemenue sKcIepUMEHTANbHBIX M PACUYETHBIX 3aJad Ha BBIYHCICHHE
MacCOBOM JIOJIM U MacChl BELIECTBA B PACTBOPE.

2. PaboTa ¢ 00yyaromuMu 1 KOHTPOJIUPYIOIUMHI MaTepUalaMu.

«CMelIMBaHNe PACTBOPOB Pa3HOH KOHIEHTPALUID)

1. Pemenue sKcrepUMEHTANbHBIX M PACUETHBIX 3a/ad Ha HPUTOTOBJICHHE
pPacTBOpPOB (CMELIMBAaHUE PACTBOPOB Pa3HON KOHIIEHTPAIUH).

2. PemieHne 5SKCHEPUMEHTANbHBIX M PpacUYETHBIX 3aJad Ha MOJIPHYIO
KOHLEHTPALUIO PACTBOPOB.

3. PaboTa ¢ 00y4aromumMH U KOHTPOJIUPYIOLIMMH MaTepUalaMH.

CamocTosiTesibHasA padora:
ITogroroBka mnpeseHranuii Ha Tembl «PacTBOpel BOKpyr Hac», «Boga kak
pEareHT U Kak cpela Al XMMHYECKOTo nporecca», « TUIbl pacTBOPOBY.

Tema 2.11. OKUCIUTEIBHO-

Conep:kanue y4eOHOIro MaTepHuaJia

OK 01, OK 02, OK 03,
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BOCCTaHOBUTEJIbHbBIE
peakiuu.
DJIEKTPOXUMHUYECKHUE
IIPOLIECCHI.

OKHNCIUTEbHO-BOCCTAHOBUTEIbHbIe peakuuu. CTeneHb  OKHUCICHUS.
BoccranoButenu u okuciautenu. OKUcCIeHWE U BOCCTaHOBJICHHE. BaxkHenme
OKHCJIUTEIM U BOCCTAHOBUTENIH. BOCCTAaHOBUTENbHBIE CBOMCTBA METAJNIOB —
NpocThix BemecTB. OKUCITUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA
HEMETAJUIOB — MPOCTHIX BEHIECTB. BOCCTaHOBUTEIBHBIE CBOMCTBA BEIIECTB,
00pa30BaHHBIX AIEMEHTAMU B HHU3IICH (OTPHUIIATEIHHON) CTEIIEHU OKHCIICHUS.
OKHCIUTENTbHBIE CBOMCTBA BEIIECTB, OOPA30BAHHBIX AJIEMEHTAMHU B BBICIICH
(TIOJIOKUTEIIHHOM ) CTETICHU OKMCJICHUS. OkucnauTenbHbIC u
BOCCTAHOBUTEIHLHBIE CBOWCTBAa BEIIECTB, OOpPA30BAHHBIX JJIEMECHTAMH B
MIPOMEKYTOUYHBIX CTENEHAX OKUCIICHUS.

Knaccupukauuss oKMCJIAMTEILHO-BOCCTAHOBUTEIbHBIX peakuuil. Peakuuu
MEKATOMHOTO Y MEXMOJIEKYJISIPHOTO OKHMCIIEHUS-BOCCTAHOBIICHUS. Peakuuu
BHYTPUMOJIEKYJISIPHOTO OKHCJICHUS-BOCCTAHOBJICHUS. Peakiuu
CaMOOKHCJICHUS-CAMOBOCCTAHOBJICHHS (JUCIIPOTIOPIIMOHUPOBAaHUS). MeToabl
COCTaBJICHUS YPaBHEHUM  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU.
Metox  anekTpoHHOro ©OamaHca. BimsHue cpenpl Ha  NpOTEKaHHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

XuMH4YecKHe HCTOYHMKH TOKA. DIIEKTPOJAHBIE NOTEHIHaNbl.  Psa
CTAaHIAPTHBIX  AJIEKTPOJHBIX  TOTCHIIMAIOB  (DJIEKTPOXMUMHYECKUN  PsI
HamnpspKeHUH MeTaiioB). ['anpBaHUYECKUE IEMEHTHI U TPUHIIUITBI UX PAaOOTHI.
CocrapneHue raibBaHUYECKHUX ieMeHTOB. OOpa3oBaHUE TaIbBAHUYECKUX Tap
IpY XUMHUYECKHUX Mpoleccax. ['abBaHUYECKUE DIEMEHTHI, TPUMEHIEMBIE B
JKU3HH: CBUHIIOBAsS aKKyMYJATOpHas Oarapesi, HUKEIb-KaJIMUEBBIC OaTapew,
TOIUJIMBHBIE 3JIEMEHTHI.

DJIEKTPOJIN3 PACILUIABOB U BOAHBIX PACTBOPOB 3JIEKTPOJUTOB. [Iporecchl,
MPOUCXOASIIME HA KaToAE M aHOJE. YPABHEHHUS DIIEKTPOXUMHUYECKUX
MPOLECCOB. DJIEKTPOJIU3 BOJHBIX PACTBOPOB C HMHEPTHBIMH 3JIEKTPOIAMH.
DNEKTpoNn3  BOJHBIX  PAacCTBOPOB C  PACTBOPUMBIMHU  3JIEKTPOJIAMH.
[IpakTueckoe TmpuUMEHEHUE »dJieKTpoiusa. [IpakThuueckoe mNpUMEHEHUE
3JIEKTPOJM3a JJISI TOJYYEHHS LIEJOYHBIX, IIEJIOYHO3EMEIBHBIX METAJUIOB U
AJTIOMUHUS.

B3anmopencTere METAIOB ¢ HEMETAJIIAMU, a TaKXKE C PACTBOPAMM COJIEH U
pacTBOpamMu KHUCIOT.

B3anmopencTere cepHOU U a30THOM KHUCIIOT C MEMBIO.

OKucIuTENbHbIC CBOMCTBA MEpMaHTaHaTa KaJusl B PA3JIMYHBIX CPEIaX.

OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13
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Pemenue 3agau no reme «IEKTPOIIU3»
PaboTa ¢ 00yyaromuMu 1 KOHTPOJIUPYIOIUMHI MaTepUaIaMu.

CamocrosiTesibHas padoTa

Tema 2.12.
XUMUS 3JIEMEHTOB.

Copep:xanue yueOHOro MaTepuaJia

s-Onemenmoi

Boaopoa. /[BOWCTBEHHOE MOJOKEHUE BOJIOPOAA B MEPUOANYECKOU CHCTEME.
N3oronel Bonopoaa. Tsokenas Boga. OKUCIUTENBHBIE U BOCCTAHOBUTEIBHBIC
CBOMCTBA BOJOPO/JA, €ro MOJIy4eHUE U ITpUMeHeHne. Posib Bogopoaa B )KUBOU
1 HexuBoi mpupone. Boma. Ponb Bombl kKak cpemooOpas3yromiero BelecTBa
KJIETKH. DKOJOTUYECKHUE ACTIEKTHI BOJIOTIOIb30BAHUSI.

JdaemeHnTbl [A-rpynmbl. [lenouynsie metamisl. OOmas XapakTepHUCTHKA
LIEJTOYHBIX METAJJIOB HA OCHOBAaHUM MoJioxkeHus B [lepuonnueckoi cucreme
sanementoB J[. 1. MenneneeBa u ctpoenus aromos. [lonydyenue, puznueckue u
XUMUYECKUE CBOMCTBA MIEIOYHBIX METAIOB. KaTHOHBI MIEIIOYHBIX METAJIOB
KaK BakKHEWInas XxuMudyeckas (opMa WX CyIIeCTBOBAHHUS, PETYJISATUBHAS POJb
KaTHOHOB KaJIUsl U HATPHS B )KUBOU KieTke. [IpupoaHble coeMHEHHsST HATPUS
U KaJlus, UX 3HaYCHUeE.

JuemenThl IIA-rpynnbl. OO6miasi XapakTepHCTHKa IEIOYHO3EMENIbHBIX
METaJUIOB M MarHvsli Ha OCHOBaHUM mosoxeHus B lleprogunueckoi cucreme
anemeHToB /. 1. MenneneeBa u crpoeHust aroMoB. Kanbiuid, €ro nojiyyeHue,
¢bu3nueckue U XMMHUYECKUE CBOICTBa. BakHelne coeMHEHNs KalbLUs, UX
3HauYeHHE U puMeHenue. Kanbiuii B mpupoje, ero Ouoiaorudeckas poiib.
p-Onemenmuol

AnNOMUHUA. XapaKTEpUCTHKA AaJIlOMUHUA HAa OCHOBAaHUU IIOJOKEHUS B
[Tepuonnueckon cucreme sneMeHtoB [[. 1. Menneneesa u cTpoeHus aroma.
[Tonyuenue, pusnyueckre U XUMUYECKUE CBOMCTBA amoMHuHHS. Bakneimiue
COEIMHEHMS aJIOMUHUSA, UX CBOMCTBA, 3HaU€HHE U npumeHeHue. [Ipuponnsie
COCIMHECHUS ATFOMUHUS.

d-Dnemenmoi

Ocob6ennoctu crpoerns atomoB d-anemenToB (IB-VIIB-rpymm). Mens, nuHK,
XpoOM, JKeNe30, MapraHell Kak IpPOCThle BeEIIecTBAa, WX (UINYECKUE U
XUMUYECKHE CBOWMCTBA. HaxokaeHue »STUX METauioB B TPHUPOAE, HX
nonydeHue u 3HaueHue. CoequHeHust d-3MeMEHTOB C Pa3TUYHBIMHU CTETICHIMU
OKHCIICHUSI. XapakTep OKCHJIOB MW THIPOKCHAOB OTHUX DJIEMEHTOB B
3aBUCUMOCTH OT CTEIIEHU OKHMCIJICHUS METaJlja.

12

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2, T1IK 4.2.

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[TPy O1- [TPy 13
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OaemeHThl IVA-rpynnbl. OO0mas xapakTepUCTHUKA 3JIEMEHTOB 3TOW TPYIIIIBI
Ha OCHOBaHMM HX mosioxkeHusi B [lepumonuueckoit cucreme snementos [I. .
MenzeneeBa M CTpPOEHUSI aTOMOB. YTiepoJ U ero amiorponusa. CBoilcTBa
QIUTOTPOITHBIX MOAU(PUKALIMN yTIEpoaa, UX 3HaUeHUE U MpuMeHeHne. OKCHIBI
W TUAPOKCHIBI YIIepoJa W KpPEeMHHMs, HMX Xumudeckue cpoiictBa. Conu
YTOJbHOM M KPEMHMEBBIX KHUCIJIOT, UX 3HaueHue U npumeHeHue. CTekino u
CWJIMKaTHas TPOMBINUIEHHOCTh. [IpupomooOpasyromas poib yriaepoda uis
JKUBOU U KPEMHHS JUUIs1 HEXKUBOU IIPUPOJBI.

Yraepoa u kpemuuii. O0mas XxapakTepucTUKa Ha OCHOBAHUH WX TTOJOKEHUS
B Ilepuonuueckoit cucreme [[. 1. MenneneeBa u crpoenus aroma. I[Ipocteie
BEIECTBA, OOpa3OBaHHBIE ASTUMHU »djeMeHTaMH. OKCHIbI U THAPOKCHBI
yriepoia u KpeMHus. BakHelline coiau yrojbHOM M KPEMHHUEBOW KHCIIOT.
CunrkaTHasi TPOMBIIUIEHHOCTb.

JaeMenTbl VA-rpynnbl. OOmias xapakTepuCTHKa 3JIEMEHTOB 3TOH TpyIIbI
Ha OCHOBaHUM WX moJyiokeHus B Ilepuommueckoit cucrteme snementoB JI. .
MenneneeBa u ctpoeHus aToMoB. CTpO€HHE MOJIEKYJIbI a30Ta U aJUIOTPOITHBIX
Moaubukamuii  dochopa, wux GUMYECKHE W XUMHUYECKHE CBOWCTBA.
Bonoponusie coenuaenus aneMeHToB VA-rpymbl. Okcuibl azora u docdopa,
COOTBETCTBYIOIINE UM KHUCIOTHI. Conu 3THX KUCIOT. CBOMCTBA KUCIOPOIHBIX
coerHeHui a3ota u pocdopa, X 3HaUYCHHE U IpUMEHEHHE. A30T U Gocdop B
MpHUpoOIE, UX OMOJIOTHYECKas POJib.

Xanabkorenbl. OOImas XapakTEepHCTUKA XalbKOIC€HOB HAa OCHOBAaHUU WX
nonoxxenusa B Ilepuomnueckoit cucrteme snementoB J[. M. MenneneeBa u
CTPOEHUSI aTOMOB. XaJIbKOT€Hbl — TMPOCThIE BEIIeCTBA. AJUIOTPOIHUS.
CtpoeHue MOJIeKYJT aJUTOTPOITHBIX MOoAu(UKaIuil 1 ux cBoricTBa. [lomyuenue
W TPUMEHEHHE KHCIOpoJa U cepbl. XalbKOT€Hbl B MPUPOJE, HX
OuoJsoruyeckas posib.

I'anorennl. OOmIas XapaKTEPUCTHKA TAIOTCHOB Ha OCHOBAHHUH UX TOJOXKEHUS
B Ilepumonnueckoii cucreme nsnementoB Jl. WM. MenneneeBa u cTpoeHUs
aToMOB. ['anoreHbl — MPOCTHIE BEIIECTBA: CTPOECHUE MOJIEKYJI, XUMUYECKUE
CBOMCTBA, [TOJIyYEHUE U IpUMEHEHUE. BaxkHelme coeIMHEHUS TAIOT€HOB, UX
CBOMCTBA, 3HaueHue U npumeHeHue. ['asorens! B npupone. buosornueckas
pOJIb TaJIOTE€HOB.

«M3y4eHne cBOMCTB NPOCTBIX BelIECTB U COeAUHEHMI p- U d-3JIeMEHTOB»
1. IlosyyeHne TMAPOKCUIOB AIIOMHHMSI, MEU M JKeJe3a, U UCCIECIOBAHUE UX
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CBOICTB.
2. Pabota ¢ 00yyaromuMi 1 KOHTPOJIUPYIOIIUMHI MaTepUaIaMu.

«p-3neMeHThI: Yriepoa. Kpemumnii. Azor. ®@ochop».
1. [Tosry4yenne u UCCIIeJIOBaHUE CBOMCTB OKCHIIOB CEpBI, yriepoaa, hocdopa.
2. PaboTa ¢ 00y4aromuMu ¥ KOHTPOJIUPYIOIIUMHU MaTepUaIaMu.

CamocrosiTesibHas padora

Tema 2.13. Xumus B ObITY
Y IIPOU3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa

Conep:xanue yueOHOro MaTepuaJia

XuMHud ¥ NPOM3BOACTBO. XMMHUYECKas IPOMBIIUICHHOCTh M XUMUYECKHE
TexXHOJ0TUH. ChIphbe ISl XUMUYECKON TPOMBIILICHHOCTH. Boja B XUMU4eCKou
MPOMBILUIEHHOCTH. JHEpPrusi AJis XMMHUYECKOro Mpou3BoAcTBa. HayuHbie
MPUHLUIIBI XMMHAYECKOrO0 IPOMU3BOJACTBA. 3alUTa OKPYXKAIoLIEeHd Cpenbl U
oXpaHa TpyJa TMpU XUMHUYECKOM TMpou3BOACTBE. (OCHOBHBIE CTaJUU
XUMHUYECKOrO Mpou3BoAcTBa. OOmMe MNpeAcTaBIeHUs] O MPOMBIIICHHBIX
crocobax TMONy4YeHHs] XUMHUYECKHX BEIIeCTB (Ha MpUMepe MPOU3BOACTBA
aMMuaka, cepHoi kucioThl). CpaBHEHHE TPOU3BOJICTBA AMMHAaKa U METaHOJIA.
XuMHS B CeJIbCKOM XO03flicTBe. XMMH3ALHUs CEIIbCKOrO0 XO3SMCTBA U €€
HampaBieHus. PacTeHuss u modBa, MOYBEHHBIM MOIVIOMIAKONIUN KOMILIEKC.
Yno6penus u ux knaccupukanus. Polb HEOPraHUYECKUX BEIIESCTB B KAYECTBE
MHUHEpAJIbHBIX YyAOOpEeHHH, yiyurmmuTened mouBbl. CocTaB MHHEPATbHBIX
yI0OpeHuit ¥ WX TPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa TOYBHI M €€
pa3HOBUAHOCTH. B3amMocBs3p cocTaBa yAOOpeHMH M UX BIMSHHUS Ha
BEreTaTUBHBIC CBOMCTBA U IUIOJOHOILIECHUE PACTEHHH. XUMUYECKHUE CPEICTBA
3aIIUTHl pacTeHnid. OTpULIATENbHBIE MTOCIEACTBUS IPUMEHEHHS TECTULIHIOB U
0opr0a ¢ HUMH. XUMHU3AIHS )KUBOTHOBOICTBA.

XuMHUSA | IKOJOrUsl. XUMUYECKOE 3arpsi3HEHUE OKpYyxKarolie cpeasl. OxpaHa
ruapocdepsl OT XUMHUYECKOTO 3arpsi3HeHus. OXpaHa MOYBBI OT XUMUYECKOTO
3arpsi3HeHusi. OxpaHa aTMocdepsl OT XHUMHUYECKOro 3arpssHenus. OxpaHa
¢baopel 1 (payHBI OT XMMHYECKOTO 3arpsi3HEHUs. BHOTEXHOJOTHS W TEeHHas
VMH)KEHEPUSL.

XuMus ¥ NOBCEeHEBHAS KM3Hb Yesl0BeKa. Moroliye U YUCTSIINE CPEeICTBA.
CpenctBa 60psOBI C OBITOBBIMU HaceKOMbIMHU. CpelicTBa JTMYHOW TUTHUEHBI U
KOCMETHKU. XUMHUA U Tum@a. MapKUpOBKM YMAaKOBOK TMHUIIEBBIX U
TUTMEHUYECKUX MPOAYKTOB M YMEHHE UX YUTATh. DKOJIOTHS HKUJIMILA.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE

XumMusa ¥ MeauIuHa. XUMUS U T€HETHKA YEJI0BEKa.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2, 11K 4.2.

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13
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Jomammnsis  anTteka. JlekapcTBeHHbIE TIpemaparbl W WX 0€30IMacHoe
HCIIOJIB30BaHUC.

«XUMHYECKH aHAJIN3 P00 BOABD) 2

1. TlomydeHue KECTKOM BOJIBI M M3YYCHHE €€ CBOWCTB. YCTpaHEHHE

BPEMEHHON U MOCTOSHHOM ’KECTKOCTH.

2. KucinoTHOCTh U 11e10YHOCTh Bobl, pH cpezbl u METObI €€ OIpeieaeHHUs.

3. CocraBneHue ypaBHEHMM peakiMid, NPOTEKAOIUX IpHU ONpeAeIeHUN

KHCJIOTHOCTH/ IIEIOYHOCTH MPOO BOIBI.

«Ka4vecTBeHHBI XUMHYECKHI COCTAB MPOJAYKTOB NMUTAHUS 2

1. Opranuyeckue M HEOpraHMYECKHE BEIIECTBA, BXOJALIME B COCTaB

npoAyKToB nuTaHus. OmnpeneneHue cocraBa OJIOA Ha COAEp)KAaHHE MAKpo U

MHUKPO3JIEMEHTOB.

2. H3yueHwe NpeUIOKEHHBIX IMpernojaBaTesnieM OMi0f Ha  IpeaMer

XMMHUYECKOTO COCTaBa, OIpENEJCHHE J0Jiel OT CYTOYHOM HOPMBI Makpo M

MHKPO3JIEMEHTOB B YKa3aHHOM OJIIOJIE.

CamocrositeibHas padora: 2

[ToarotoBka pedepara Ha Temy (Ha BbIOOp oOydvaromerocs) «XuMus U

MOBCEIHEBHAsI JKU3Hb 4eNoBeKa», «OxpaHa OKpyXarouleil cpeasl OT

XMMHUYECKOTO  3arpsi3HEHUs»,  «YCTpaHeHHe  JKECTKOCTH  BOJAbl  Ha

MIPOMBIIIJIEHHBIX MPEANPUATUIXY.

JMuddepenunpoBannbiii | Cogep:kanue yueOHOro MaTepuasa 2 OK 01, OK 02, OK 03,
3a4er KoHTpoIIb NpoiiIcHHOr0 MaTepHana. OK 04, OK 05, OK 07,
IIK 1.2, 1K 4.2.
JIP 01- JIP 07

MP 01- MP 03
ITP6 01- ITPOG 12

CamocrosiTesibHas paboTa - IIPy 01-IIPy 13

MakcumaJjibHasi yueOHasi HArpy3Ka (Bcero 4acoB) 160

Oobs13aTesibHAsI AyIUTOPHAA y4eOHasi HArpy3Ka (Bcero 4acoB) 156
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3. YCJOBUS PEAJIM3BAIIMU PABOYEH ITPOTPAMMBbI
YUEBHOI'O IPEJIMETA

3.1. TpeboBanusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzammst mporpaMmbl AUCIHUIUIMHBL TpeOyeT HaIW4Yus y4eOHOTro

KaOMHeTa XUMUH.

Oobopyoosanue yuedH020 KabuHema 011 meopemudecKux 3aHAmuL:

e pabouee MECTO Mperno/iaBaTes;

® [10CaJI0YHBIC MECTA IO KOJIMYECTBY OOYyJaIOIIUXCS,

e mkad 1 XpaHeHus y4eOHO-HATIISAIHBIX TOCOOU;

® HarjsigHble 1OocoOusi (y4eOHMKHM, OINOPHBbIE KOHCHEKTHI-IIJIAKAThI,
KapTOUYKHM, pa3gaTOYHbIM [IUIAKTUYECKUM Marepuas, CIpPaBOYHBIM Marepual,
Tabnuna «llepuoanueckas cuctema xumuueckux aviemeHToB [[.M.MenneneeBay,
Tabmuna «Psng snextpoorpuiniaresibHOCTHY, Tabnuna «PacTBOpUMOCThH COJICH,
KHUCJIOT U OCHOBaHMI» U JIp.).

® KOMIUICKT Y4COHO-METOIMUCCKUX TTOCOOHI 110 XUMHUH,

® XUMHUYECKOE 000pyaoBaHUE (JTabopaTOpHOE 00OPYIOBAHUE U PEAKTUBEI);

® [IaKeT JOKYMEHTAIIMU MO0 TEXHUKE 0€30MacHOCTH.

Texnuueckue cpeocmea obyuenus:
® [ICPCOHAJIbHBIA ~ KOMIIBIOTEp  C  JIMIEH3UMOHHBIM  [POTPAMMHBIM
oOecreyeHHEM;
® MyJIbTUMEIUAIPOCKTOD;
® DKpaH.

Oobopyoosanue yueoHo20 kabunema 0,11 NPAKMUYECKUX 3AHAMUIL:

e paboyee MECTO MpenoaaBaTes;

® [10CaJI0YHBIC MECTA MO KOJIMYECTBY O0OyYaIOIIUXCS;

e mKkad /Ui XpaHEHUs! y4eOHO-HATJISTHBIX TOCOOUH;

e HarsIIHbIE TocoOusi  (YU4eOHUKHM, ONOpHBIE  KOHCHEKTHI-TUIAKaThI,
KApTOYKH, pa3JaTOYHbIA JUIAKTUYECKUM MaTepual, CIPABOYHBIA MaTepuall,
Ta6muna «llepuoandeckas cuctema xuMuueckux aiemeHToB [[.M.MenneneeBay,
Tabmuna «Psg snekrpoorpuniatenbHocTn», Tabnmuna «PacTBopuMOCTh coleH,
KHUCJIOT U OCHOBaHUI» U JIp.).

® KOMIUIEKT Y4€OHO-METOIMUECKUX TOCOOUI 10 XUMUH;

e xuMHuUecKoe o0opyaoBaHue (JiabopaTopHOe 000PYIOBAHUE U PEAKTUBBI);

® [IaKeT JIOKYMEHTAIlMU MO0 TEXHUKE 0€30MacCHOCTH.

Texnuueckue cpeocmea odyuenusn:
® [ICPCOHAJILHBIA ~ KOMIIBIOTEp  C  JIMIEH3UMOHHBIM  MPOTPAMMHBIM
oOecIieueHuEM;
® MyJIbTUMEIUATIPOCKTOD;
® HKpaH.
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3.2. UudopmannoHHoOe o0ecnevyeHne peajin3auny NporpaMmmal

3.2.1. OcHOoBHas JUTEpaTypa

1. Xumust: 10-i1 knacc: yrimyOnéHHbiid ypoBeHb: yueOnuk / B. B. Epemun,
H. E. Ky3smenko, B. U. Tepenun, A. A. [Hposnos, B. B. Jlynun - Mocksa:
[Tpocsemenne, 2023. - ISBN 978-5-09-107226-6. - Tekct: snexkrponnsiit // IbC
"Koncynbrant cTyneHra": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBNP97850910722661 .html

2. Xumus: 11-i knace: yrinyOnénuelii ypoBeHb: yueOHuk / B. B. Epemun,
H. E. Ky3pmenko, A. A. [Ipo3nos, B. B. JIynun - Mocksa: IIpocsemenue, 2023. -
ISBN 978-5-09-107469-7. - Tekct: snekrponnslii // ObC "KoncynpTaHT
CTyJICHTa: [caiiT]. URL:
https://www.studentlibrary. ru/book/ISBNP97850910746971 .html

3.2.2. lonojiHMTEILHAS JIUTEPATYpPa

l. babkos, A. B. Xumus: yue6nuk / A. B. babkos, T. 1. bapabanosa, B.
A. Tlonkos. - MockBa: 'DOTAP-Menmua, 2020. - 352 c.: un. - 352 c. - ISBN 978-
5-9704-6149-5. - Tekct: snexrponnsiid // IBC "KoHcynbTaHT cTyneHTa»: [calT]. -
URL.: https://www.studentlibrary.ru/book/ISBN9785970461495 .html

2.  babkoB, A. B. O6mas n Heopranuueckas xumus: yueOHHK / A. B.
babxkos, T. U. bapabanosa, B. A. [lonkos. - 2-e u3a., ucnp. - Mocksa: I'90TAP-
Menua, 2022. - 384 c. - ISBN 978-5-9704-6784-8. - Tekct: anextponnsiii // IbC

"KoncynbTanT CTyneHra": [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970467848.html
3. babkos, A. B. OOmas u HeopraHudeckas xumus: yuyeOHuUkK / A. B.

babkos, T. . bapabanosa, B. A. Ilonkos. - 2-e uza., ucnp. - MockBa: ' D0TAP-
Menua, 2022. - 384 c. - ISBN 978-5-9704-6784-8. - Tekct: sanexrponusiit // IbC

"KoncynbTant CTyneHra": [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970467848.html

3.2.3. CoBpeMeHHbBIE npogeccuoHaJIbHbIE 0a3bl JAHHBIX "
uHopManMOHHbIe pecypchl cetu UHTEpHeT:

1.  Kypnan «Xumusd B mkosaey. - www.hvsh.ru

2. Kypnan «XuMus 1 Ku3Hb». - Www.hij.ru

3. WNurepHer-usganue s yuyurened «ECTECTBEHHbIE HayKu». -
www.enauki.ru

4, Meroauueckas razera «llepBoe ceHTIOps». -www. 1 september.ru

5. OO6pa3oBaTeiIbHBIMI caut A IIKOJBLHUKOB «XUMUA. -
www.hemi.wallst.ru

6. OO6pa3oBaTeNbHBIA CAUT IJIs MKOJBHUKOB. - www.alhimikov.net

7. Omumnuana «Ilokopu BopoObeBbI rops». - Www.pvg.mk.ru

8. DnekTpoHHasi OMOIMOTEeKa 0 XMUMUU. - WWW.chem.msu.su

9. ONEeKTPOHHBIA JKypHAI «XHUMHUKH W XUMHUS». -Www.chemistry-

chemists.com
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4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O

NNPEIMETA

Dopmobt u Memoowvl
Pezynomamul 06yuenus Kpumepuu oyenku

OUeHKU
I[IP6 01 - chopmupoBaHHOCTH | KOTIAMYHO» - TEOPETHUECKOE |— Y CTHBIN
MPEJCTABICHUN: O XUMHUYECKOU | coAepKaHue MIPOrpaMMBbI |  MHIUBUAYAJTbHBIN,
COCTaBJIAIOLIEH OCBOEHO IIOJIHOCTBIO, 0e3 |  (poHTANBHBII OIPOC
€CTEeCTBEHHOHAYYHOW KapTHHBI | TPOOEIOB, yMeHUs |— [IuchMeHHas IpOBEpKa
MHpa, POJIM XMMUHU B MO3HAHUU | C(HOPMUPOBAHBI, BCC |— TecTHpOBaHHE
SBJICHUHN MIPUPOJIBI, B | IPEAYCMOTPEHHBIE NPOTPAMMOM | _ BrimonHeHune
(OpMHpPOBAaHWM MBIIUICHUS U | y4yeOHBbIE 3aJjaHUsl BBINOJHEHBI, NPaKTHYECKHX 3a/[aHHii
KyJbTYpPBI JUYHOCTH, € | KauecTBO  MX  BBITONHEHMS | pasyovnopHeBbie
(YHKIMOHATIBHON TPAMOTHOCTH, | OLIEHEHO BBICOKO. 3aTaHHs
HEOOXOAMMOM Il pemieHus | «XOopoumo» - TEOPEeTUYECKOe
MPAKTUIECKIX 3a1a4y W | COZIEpKAaHHE  Kypea  OCBOCHO |[[nonexyTounas
9KOJIOTUYECKH OOOCHOBAHHOTO | MTOJIHOCTBIO, 0e3  mpoOenos, aTTecramms B dopme
OTHOIIEHHUS K CBOEMY 37J0POBbIO | HEKOTOPBIE YMEHUS | 11 b hepeHIMPOBAHHOTO
U TIPUPOJHOMN Cpenie; c(OPMHUPOBAHBI  HEOCTATOYHO, | 3qyera
[IP6 02-BnameHue CUCTEMOIl | Bce IIPEAYCMOTPEHHBIE

XHUMHUYCCKHUX 3HaHI/II71, KOoTOpas

MporpaMMoil ydyeOHbIe 3aJaHHs

BKJIIOYAET: OCHOBOIIOJIATAIOIINE | BHIMOJIHEHBI, HEKOTOPBIE BUIBI
MOHATHS (XUMHYESCKHIA AJIEMEHT, | 3aJJaHui BBITTOJTHEHBI C
aToM, DJJIEKTpPOHHas 000JI0YKa | OIUOKaAMHU.

aTomMa, S-, p-, d-dJEKTpOHHBIC | «Y10BJIETBOPUTEILHO) -
opburanu aTOMOB, WOH, | TEOPETUUECKOE coJiepKaHue
MOJIEKYJIa, BAJICHTHOCTh, | Kypca OCBOCHO YacTUYHO, HO
3IIEKTPOOTPHULIATEIIEHOCTB, pooesbI HE HOCSAT
CTETICHb OKHCJICHHS, | CYyIIECTBEHHOTO Xapakrepa,
XHUMHUYecKass  CBSI3b,  MOJb, | HEOOXOAMMBIE YMEHUs B
MOJISIpHAsi Macca, MOJISIPHBIA | OCHOBHOM c(hOpMHUPOBAHEI,
00BbEeM, YTJIEPOAHBI  CKeNeT, | OOIBIIMHCTBO
(GyHKIIMOHATTLHAS TpyMIa, | MPeayCMOTPEHHBIX MPOTPaMMOi
paauKan, Hu30Mepus, U30MEpHl, | O0OydeHUsT Y4eOHBIX 3aJaHUil
TOMOJIOTHYECKUH psa, | BBIIOJIHEHO,  HEKOTOpBIE W3
TOMOJIOTH, YTJIEBOJOPOIBI, | BBEITIOTHEHHBIX 3a/laHui
KHCJIOPO/I- M a30TCOACPIKAIIHNE | COMEPIKAT OIIUOKH.
COCIMHEHUS, o6uonornuecku | «HeyaoB/JeTBOPUTEIBHOY -
aKTUBHBIE BellecTBa (YIIIEBOJBI, | TEOPETUIECKOE COACPIKaHUE
XKHUpBL,  O€IKH),  MOHOMEp, | Kypca He OCBOEGHO, YMEHUS HE
NOJIMMEP, CTPYKTYPHOE 3BEHO, | C()OPMHUPOBAHEI, BHITIOJIHEHHBIE
BBICOKOMOJIEKYJIIPHBIE yueOHbIe 3aJaHHsI COJlepKaT
COCTMHCHUS, KPHUCTAJUIMYECKas | TpyObIe OIIHOKH.

pemieTka, THIBl XUMHUYECKUX

peakiuit (OKHCIUTENBHO-

BOCCTaHOBUTEIILHBIE, 9K30-U

9H/IOTEPMHUYECKHE, peaKiuu

MOHHOTO O0MEHa), pacTBOp,

DIIEKTPOJIUTHI, HEIIEKTPOJIHTEHI,

AJIEKTPOJIUTUYCCKAS
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JHCCOIHAIYs, OKHUCIIUTEID,

BOCCTAHOBUTEID, CKOPOCTb
XUMHUYECKOU peakuuu,
XUMHUYECKOE paBHOBECHE),
TEOpUH U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHUS
opraHuyeckux BemniecTB A.M.
bytneposa, TEOpHUs
ANEKTPOIUTUYECKOMN

JTUCCOLIMAIINY, TEPUOANYECKUN
3akoH /.M. MeHneneeBa, 3aK0H
COXpaHEeHHUS MAacchl),
3aKOHOMEPHOCTH,
CUMBOJINYECKUN SI3bIK XHMHH,
(aKTOIOTUYECKHE CBEIECHUS O
CBOICTBaX, COCTaBe, MOMyUYCHUU
U 0e30MacHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY
U TPaKTUYECKOHN NeATeIbHOCTH
YeloBeKa

[1P6 03-chopmupoBaHHOCTH
YMEHHH BBHISBIISTH XapaKTepHbIC
OpU3HAKM W B3aHMOCBS3b
W3YYCHHBIX MOHSITHIA,
IPUMEHATh COOTBETCTBYIOLIUE
TOHSITHSI npu OIMHMCAaHUU
CTPOEHUSA u CBOWCTB
HEOPTaHUYECKUX u
OpraHMYECKUX BEUIECTB U HUX
MIPEeBpaICHHIA; BEISIBIISITh
B3alMOCBSI3b XUMHUYECKHX
3HaHUW €  TOHATUSIMH U
MpEeJICTaBICHUSIMHU JIPYyTHUX
€CTECTBEHHOHAYYHBIX
PEIMETOB;

I[1P6 04 - chopmMupoBaHHOCTH
YMEHUI HCIIOJIb30BATh
HAaUMEHOBAHUS XUMHYECKHUX
COCIMHEHUI MEXIyHapOJAHOTO
COr3a TEOPETUYECKOMN 51
MPUKJIATHON XUMHUHU u
TPUBHAIILHBIC Ha3BaHUS
BaXHEHMIINX BEIIECTB (STHIICH,
aneTUNIeH, TJIHIEpPUH, (EHOI,
dbopmanbaerua, YKCyCHas
KHUCJIOTa, TJIMLWH, yTapHBIA ra3,
VIJAEKUCIBIA  Ta3,  aMMHak,
raimeHas W3BECTh, HeralieHas
U3BECTh, MUThEBas coJla U
JIPYTHX), COCTAaBISATH (POPMYIIBI
HEOPraHMYECKUX u
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OpTraHUYeCKUX BEIIECTB,
ypaBHEHHS XUMUYECKUX
peaximii, OOBSICHATH UX CMBICIT,
HOATBEPXKJIaTh  XapaKTepHbIE
XUMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOILIUMHU
OKCIIEPUMEHTAMH W 3aIHUCSIMHU
ypaBHEHHH XUMUYECKHUX
pEaKLHii;

[IP6 05- cdhopMHUpPOBaHHOCTH
YMEHUH’ yCTaHABJIMBATh
OPUHAIEKHOCTE  M3YUYEHHBIX
HEOPTraHMYECKUX u
OpPraHMYeCKHX  BEIIEeCTB K
ONpeNeICHHBIM  KJlaccaM |

rpymnmnam COCIUHCHHIA,
XapaKTEepU30BaTh HUX COCTAB M
BaKHEHIITHE CBOMCTBA;

OTIPECNATh BUIBl XUMHUYECKHX
cBs3eil (KOBAJICHTHAsl, MOHHAS,
MeTaJuIMuecKasi, BOJOpPOIHAs),

THUIIBI KPHUCTaTHIECKUX
pereToK BEIIECTB;
KJIacCU(PUITUPOBATH

XUMHUYECKHE PEaKIUH;
[IP6 06-BiageHVEe OCHOBHBIMU
METOoAaMH Haquoro IIO3HAHUA

BEIIIECTB " XUMHUYECKHUX
SIBJICHUN (HabOmroieHHe,
HU3MEpPEHHE, SKCTICPUMEHT,
MOJICJIUPOBAHUE);

[1P6 07-chopmMupoBaHHOCTH
YMEHUU MPOBOJUTH PACUYETHI 1O
XUMHYeckuMm  opmynam U
YPaBHEHUSIM XUMHYECKHUX
peakuuii C  HCMHOJb30BAHHEM
buznyecKux BEJINYMH,
XapaKTepU3YyIOUINX BelIecTBa C
KOJINYECTBEHHOU CTOPOHBIL:
Macchl, o0bema (HOpMabHBIE
yCJIOBHs) Ta30B, KOJUYECTBA
BELIECTBA; UCIIOJIb30BaTh
CHUCTEMHbIE XUMUYECKHE 3HAHUS
JUIsL  TIPUHATHSL ~ pEelIeHud B

KOHKPETHBIX KU3HEHHBIX
CUTyalLUsX, CBSI3aHHBIX C
BELIECTBAMHU u ux
MPUMEHEHUEM;

I1P6 08 - chopmMupoBaHHOCTD
YMEHUHI IJIAaHUPOBATh u
BBITIOJIHATD XUMUYECKUN

OKCTIIEpUMEHT  (TIpeBpalIeHUs
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OpraHU4Y€CKUX  BCUICCTB  IIPU

HarpeBaHuu, IMMOJIy4YCHHC
9THUJICHA u HN3YYCHUC €ro
CBOﬁCTB, Ka4C€CTBCHHEIC
p€akuuu Ha aJIbACTUIBI,

Kpaxmal, YKCYCHYIO KHCIOTY;
neHaTypauust ~— O€JIKOB TP
HArpeBaHUU, LIBETHBIE PEAKIUU
OCJIKOB; TPOBOAUTH PEAKIIMH
MOHHOTO OOMEHa, OIpenemsaTh
Cpely  BOIHBIX  PacTBOPOB,
KaueCTBEHHbIE  peaKkIuu  Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-
AQHUOHBI, HA KAaTHMOH aMMOHWUS;
pemarh  AKCIePUMEHTAIBHBIC
3amayd no TeMaMm "Mertaiuiel" U
"Hemeramnsl") B COOTBETCTBUU
c MpaBHJIaMu TEXHUKHU
0e30MacHOCTH TpHU OOpaleHUH
C BEIECTBAMU U JaOOPATOPHBIM
000pyI0BaHUEM; MPEACTABIAThH
pe3ynbTaThl XUMHYECKOTO
IKCIIEPUMEHTa B (hopme 3amucu
YpaBHEHUH COOTBETCTBYIOIINX
peakimii ¥ QOpMyIHPOBATH
BBIBOJII HAa  OCHOBE  JTHUX

pE3yIbTaTOoB;

I[TIP6 09 - chopmMupoBaHHOCTH
YMCHUA AHAJIM3UPOBATH
XUMHYECKYIO nHpopmarmto,
[OJIy4aeMYIO u3 pa3HBIX

HMCTOYHHUKOB (CPEJICTB MaCCOBOM
uHpopMaluu, cetb MHTEpHET U
Apyrue);

I[IP6 10- chopmMupoBaHHOCTD
YyMEHUW coOmofaTh IpaBuia
HKOJIOTHUYECKU
1eJIeCO00Pa3HOro TMOBEJACHUS B
OBITY ¥ TPYJIOBOU IE€ATEIHHOCTH
B IIEJIIX COXpPaHEHHs CBOEro
3I0pOBbSI U OKpYXKarolen
IPUPOJIHOM Cpelibl; YUUTHIBATh
ONACHOCTb  BO3JICMCTBHS  HA

JKUBBIE OpTraHU3MBI
ONpeIeTICHHBIX BEILIECTB,
MOHMMAas. CMBICJ  TOKa3aTess
MpeaeIbHON JIOITyCTUMOU
KOHIICHTpAIUH;

IIP6 11- mis oOyuarommxcst ¢
OTrpaHUYEHHBIMU

BO3MOKHOCTSIMU 310POBBSI:
c(hOpMUPOBAHHOCTH YMEHUS
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IPUMEHSTD 3HAHUS 00
OCHOBHBIX JOCTYMHBIX METOAaX
MO3HAHUS BEIIIECTB u
XUMHUYECKHX SBJICHMIA;

[IP612- jmnma  cuenslx |
CIa0OBUAAIINX OOyYAIOIIUXCS:
c(hopMUPOBAHHOCTH YMEHUS
UCIIONB30BATh penbedHo
TOYCUHYIO CUCTEMY
ob6o3nauennii JI. bpaiins mis
3alUCU XUMHYECKUX (GOpMYI.
[IPy 01- cdhopMupoBaHHOCTH

IIPEICTABJICHUIN: 0
MaTepUaIbHOM €IUHCTBE MUDA,
3aKOHOMEPHOCTSX u
MO3HABAEMOCTHU SIBIICHUUN
MPUPOJIBI; O MECTe W 3HAUYCHUU
XUMHH B CUCTEME
€CTECTBCHHBIX HAYK U €€ POJIH B
obecrieueHnn YCTOHYHBOTO
pa3BUTHS  4YeIIOBEYECTBA: B
pereHun npoOemM
3KOJOTHYECKOM,

SHEPreTUYECKON M  MHUILEBOM
0€30macHOCTH, B  Pa3BUTHHU
MEAMIMHBI, CO3JaHUH HOBBIX

MaTcpuraioB, HOBBIX
VICTOYHUKOB SHEPIUH, B
o0ecrieyeHn  parMoHaIbHOTO
IPHPOIOIIOIH30BAHUS, B

(GbOpMUPOBAHUN MHUPOBO33PEHUS
U 00IIel KyJIbTyphl YelIOBeKa, a
TaKKe IKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOMN
cperne;

[IPy 02- BnaneHue cucremon
XUMHYECKHX 3HAaHWH, KOTOpas
BKIIIOYAET: OCHOBOTIOJIAraoIue
NOHATHS  (IOTIONHUTEIBHO K
CHUCTEeME TMOHATHH  0a30BOTO
YPOBHSI) - H30TOITbI, OCHOBHOE H
BO30YKJIEHHOE COCTOSTHUE
aToMa, THOpUAM3AINs aTOMHBIX
opOuTanei, XumMu4eckas CBS3b,

MOJISIpHAs KOHIICHTpAIHS,
CTPYKTypHas bopmymna,
HU30Mepus (cTpykTypHas,

reoMeTpuueckas  (LMC-TpaHC-
U30MEpHUs), THUIBl XUMHUYECKUX
peaxkuuii (romo- u
reTeporeHHble, o0paTuMble U
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HeoOpaTUMBbIe), pacTBOpHI
(ucTHHHBIE, JHMCTICPCHBIC
CHCTEMBI), KPHCTaJLUIOTHIPATEHI,
CTEINeHb JMCCOLMALINY,
AIIEKTPOIIH3, KPEKUHT,
pUGOPMUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,

MHPOBO33pPEHYECKUE  3HAHUS,
JeKallue B OCHOBE MOHUMAaHHS
NPUYUHHOCTH M CHCTEMHOCTH

XUMHWYECKUX HBHGHI/Iﬁ,
COBPCMCHHBIC NIPCACTABIICHUS O
CTPOCHUU BCIICCTBA Ha

aTOMHOM,  MOJIEKYJIIDHOM U
HAJMOJIEKYJIPHOM  YPOBHSX;
NpEeICTaBICHUs O MeXaHUu3Max

XUMHYECKUX peaxkuuid,
TEPMOJINHAMHYECKUX u
KUHETHYECKUX

3aKOHOMEPHOCTAX ux
OPOTEKAHUs, O XHUMHYECKOM
paBHOBECHH, JMCTIEPCHBIX
cucreMax,  (pakromorndyeckue

CBEJICHHSI O CBOWMCTBAX, COCTaBe,
HNOJy4eHHH U 0e30MacHOM
HCIIOJIb30BaHUU BaKHEHIIINX
HEOPTaHUYECKUX u
OpPraHMYECKUX BEILIECTB B OBITY
U TPaKTHYECKON NeATeThbHOCTH
YyelloBeKa;  OOIIMX  HAy4YHBIX
MPHUHIIATIAX XUMHYECKOTO
mpou3BOACTBAa (HAa  MpuUMeEpe
MPOU3BOJICTBA CEPHON KUCIIOTHI,
aMMuaKa, MeTaHoJIa,
nepepaboTku HEPTH);

[Py 03- cdopmMupoBaHHOCTH
YMEHHH BBHISBIISATH XapaKTepHbIC
OpU3HAKM W B3aUMOCBS3b
W3YYCHHBIX MIOHSITHIA,
IPUMEHATh COOTBETCTBYIOLIUE
TOHSITHSI npu OIMHMCAaHUU
CTpOEHUSA u CBOICTB
HEOPTaHUYECKUX u
OpraHMYECKUX BEUIECTB U HUX
MPEeBpAaICHHIA; BEISIBIISITh
B3alMOCBSI3b XUMHUYECKHX
3HAaHUW €  TOHATUSIMH U
IpEeJICTaBICHUSIMHU JIPYyTHUX
PEeIMETOB TUTSE Oonee
OCO3HAHHOTO  MOHHMaHHUS U
00BSICHEHUS CYILIHOCTHU
MaTepUaIbHOIO eIMHCTBA MUPA;
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HCIIOJIB30BATh CHCTCMHBIC
XUMHNYCCKUC 3HaHUA JUIA

00BICHEHUS u
POTHO3UPOBAHUS SIBJICHUH,
UMEIOIUX

€CTECTBEHHOHAYYHYIO PUPOIY;
[Py 04- cdopmupoBaHHOCTH
YMEHUU HCII0JIb30BaTh
HAaWMEHOBAHMS XUMUYECKHUX
COEIMHEHUN MEXIyHapOIHOTO
COro3a TEOPETUYECKOMN 51
MPUKIIATHOU XUMUU u
TPUBUAIILHBIE Ha3BaHUSA
BEILIECTB,  OTHOCSIIMUXCA K
W3YUYEHHBIM KJlaccam
OpraHUYECKUX u
HEOPraHWYECKUX COCIMHEHUN;
UCITIOJIb30BaTh XUMHYECKYIO
CUMBOJIUKY JJii COCTaBJICHUS
dbopmyn HEOPraHUYECKUX
BEILIECTB, MOJEKYJSIPHBIX U
CTPYKTYpHBIX  (pa3BEepHYTHIX,
COKpAIICHHBIX U CKEJIETHBIX)

dbopmyn OpTraHUYECKHUX
BELIECTB; COCTaBJISATh
ypaBHEHHUS XUMHUYECKHX
peakuuii M pacKpblBaTb HX
CYIIIHOCTb: OKHUCJIUTEIHHO-
BOCCTAHOBUTENIBHBIX  pEaKLui
MOCPEACTBOM COCTaBJICHUS

DIIGKTPOHHOTO 0OallaHca 3THX
peaKkuuii; peakuuii HOHHOTO
oOMeHa TyTeM COCTaBICHHS HX
MNOJIHBIX U COKpalIeHHBIX
WOHHBIX YPAaBHEHUU; peaKIui
TUIPOJIN3a, peakuuii
KOMIUIEKCOOOpa3oBaHus (Ha
IpUMepe TUAPOKCOKOMILIEKCOB
UHKA u AJIOMUHUSA ),
MOATBEPKIATh XapaKTEpHbIE
XUMUYECKHE CBOWMCTBA BEIIECTB

COOTBETCTBYIOIIMHU
OKCIIEPUMEHTAMH U 3aIHUCSIMHU
ypaBHEHUH XMMHYECKIX
peakuuii;

[Py 05- cdopmMupoBaHHOCTH
YMEHUI KJIaccu(UIMpOBaTh
HEOpraHUYECKHUe u
OpraHMYecKrue  BellecTBa U
XMMHUYECKHUE peaKIum,
CaMOCTOSITEJIBHO BBIOMpATH

OCHOBAHHMA W KPUTCpUM JId
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KJaccuuKanuu U3y4aeMbIX
XHUMHYECKHUX 00BEKTOB;
XapakTepU30BaTh  COCTaB U
Ba)KHEHIIIE CBOMCTBA BEIIECTB,
MPUHAJIEKAIUX K
ONpENENEHHbIM  KJaccaM |
rpyIaM COeauHEHUN (TIPOCThIe

BEIIIECTBA, OKCH/JIBI,
TUAPOKCHIBI, coJIu;
YTIEBOIOPOIBbI, MPOCTHIE
3QUpBL,  COUPTHL,  (EHOIEI,
aNbJeTH/IbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI,
CJIOKHBIE 3¢upsl, KHUPBI,
YTJIEBO/IBI, aAMUHBI,
aMHHOKHUCJIOTEHI, OCIKN);
MPUMEHSATh 3HAHUSA O COCTaBe U
CBOMCTBaxX BEIIECTB TUIA
HKCIIEPUMEHTAILHON TIPOBEPKHU
TUIOTE3 OTHOCHUTEIBEHO
3aKOHOMEPHOCTEH IMPOTEKAHUS
XUMHYECKUX peakuuii u
MPOTHO3UPOBAHUS
BO3MOKHOCTEHN 170:¢
OCYILIECTBIICHUS;

[Py 06- cdopMupoBaHHOCTH
YMEHUH  NOATBEPXKAATh  Ha

KOHKPETHBIX npuMepax
Xapakrtep 3aBUCUMOCTHU
PeaKITMOHHOU CIIOCOOHOCTH

OPraHUYECKUX COCIUHEHHUU OT
KpPaTHOCTH U THUIA KOBaJEHTHOMN
CBS3M, B3aMMHOTO  BIUSHUS
aTOMOB U TpYII aTOMOB B
MOJIEKyJIaX; a  Takke  OT
0CcOo0eHHOCTEH peanu3anuu
Pa3ITUYHBIX MEXaHH3MOB
MPOTEKAHUS PEAKIIU;

I[Py 07- chopMupoBaHHOCTD
YMEHUI XapaKTepHU30BaATh
AJIEKTPOHHOE CTPOEHHUE aTOMOB
(B OCHOBHOM W BO30YXJICHHOM

COCTOSTHHH ) u VIOHOB
XMMHYECKUX DJIEeMEHTOB  1-4
[IEpUOI0B Ilepuonnueckoit

cuctembl J|. . MenaeneeBa u
UX BaJCHTHBIE BO3MOXHOCTH,
ucrnosb3ys nousatus "s", "p", "d-

AJIEKTPOHHbIE" opOuTtainu,
SHEPreTUYecKue YPOBHU;
OOBSICHATD 3aKOHOMEPHOCTH
WU3MEHEHUS CBOWCTB
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XUMUYECKUX  DJIEMEHTOB |
o0pa3yeMbIX UMH COEIWHEHUM
0 TMepUoAaM | rpyrmnram;

[IPy 08- Bnagenwe cucteMoi
3HAaHUM O METOJax HAYYHOTO
MO3HAHUS SBICHUN MPUPOIBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX ¥ YMEHUSMHU MPUMEHSTh
9TH 3HAHUS npu
9KCIIEPUMEHTAITEHOM
WCCJICIOBAHUM BEIIECTB M JUIs
00BsICHEHUS XUMHYECKHUX
SBJICHUM, WMEIOIIMX MECTO B
npupose, MIPAKTUYECKOU
NESATETbHOCTH YellOBeKa H B
MOBCE/IHEBHOM JKU3HH;

I[Py 09- chopmMupoBaHHOCTD
YMEHHM MPOBOJUTH PACUETHI 110
XUMHYECKUM  dopMmyiaM |
YpaBHEHUSIM XUMHUYECKHUX
peakuuii C  HKCHOJb30BAHUEM
(GU3NYECKUX BEJIMYMH (MaccChl,
o0beMa  Ta30B, KOJIHMYCCTBA
BEIIIECTBA), XapPaKTEPHU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacyeTsl o
HAXOXKJIECHUIO XUMHYECKON
(dbopMyIibl BEIECTBA; PacUEThl
Macchl (0ObeMa, KOJIHMYECTBA
BEIIECTBA) MPOJYKTa PEaKIHH,
€CIM  OJHO U3  HCXOJHBIX
BEIIECTB JIaHO B BHJIE pacTBopa
C  ONpPEACICHHOM  MacCOBOU
JI0JIel paCTBOPEHHOTO BEIIECTBA
WM JaHO B U30BITKE (MMeeT
IPUMECH); pacueTbl MacCOBOM
Wi O0BEMHOW JIOJIH, BBIXOJA
OpOAYKTa pEeaKIHMH; pacyeThl
teroBoro 3¢ddekra peakuuii,
00BEMHBIX OTHOILIEHUH Ira30B;
I[Py 10- chopmMupoBaHHOCTD

YMEHUI MPOTHO3UPOBATD,
aHaJII/I3I/Ip0BaTB U OLCHUBATH C
TTO3HITAHN 9KOJIOTHYECKON
0e30ImacHOCTH IOCIICCTBUS
OBITOBOM W TIPOU3BOACTBEHHOM
NCATCIIBHOCTHU YCJIOBCKaA,
CBSI3aHHOM ¢  TepepaboTKOM
BCIICCTB; HCIIO/Ib30BaTh

NOJYYCHHbIE  3HAHWS  JUIA
IIPUHATUS TPAMOTHBIX PELICHUI
po0emM B CUTYaITUsX,
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CBSI3aHHBIX C XUMUCIH;
[IPy 11- cdhopMupoBaHHOCTH

YMEHUH CaMOCTOSATEIILHO
IUIAHUPOBAaTb W NPOBOJUTH
XUMHUYECKHUH 9KCIIEPUMEHT
(momyueHue U U3y4YECHHE
CBOMCTB  HEOPraHMYECKUX U
OpPraHUYECKUX BELIECTB,
KayeCTBEHHbIE peakuuu
YTJIEBOIOPOAOB pa3IMYHBIX
KJIACCOB u
KHCIIOPOJICOAEPKALUX

OpraHUYECKUX BELIECTB,

pCeIICHUC OSKCICPUMCHTAJIBHBIX
3aaad o paciio3HaBaHHIO

HEOPraHMYECKUX u
OpraHMYECKUX  BEIIECTB) C
COOIIOIEHUEM paBUI

Oe3omacHoro  oOpamieHus ¢
BEIIECTBAaMH M JIAOOPaTOPHBIM
000pyI0BaHUEM,
dbopMyIupoBaTh 1en
UCCIICIOBaHMS, IPEIOCTaBIAThH
B pa3IuuHOM dbopme
pe3yIbTaThl HKCIIEPUMEHTA,
aHAJIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTD;

[Py 12- cdopmupoBaHHOCTH
YMEHUU OCYILECTBIATD
IeJICHANPABICHHBIH TIOUCK
XUMHUYeCKOH uH(popManuu B
Pa3IUIHBIX HCTOYHHKAX
(HayuyHass W y4eOHO-Hay4Has
JIUTEpaTypa, cpexacTBa
MaccoBoi HMH(OpManuM, CeTh
WNuTtepuer " Ipyrue),
KPUTUYECKH aHaJTU3UpPOBATh
XUMHYECKYIO nHpopmarmto,
nepepadaTbIBaTh ee "
HCTIONIB30BaTh B COOTBETCTBUH C
IIOCTaBJIEHHOU y4eOHOI
3ajaveit;

[Ipy13 -copmupoBaHHOCTH
YMEHHMI OCO3HaBaTh OIMACHOCTh

BO3JCUCTBUSI Ha JKHBBIC
OpTraHU3MBbl ONpeaeICHHBIX
BCIISCTB, IIOHMMAas  CMBICI
IIOKa3aTeis npeaeabHON
JIOMYCTUMOW KOHLIEHTpalluu, M
MOSICHSITh Ha puMepax
CHocoO0bl  YMEHBUICHHUS u

MIPEJOTBPAIEHUS X BPEIHOTO
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BO3JICUCTBUSL  HAa  OpPraHU3M
YeJI0OBEKa

5. AIATITAIIUSI PABOYEM ITPOT'PAMMBI ITPU OBYUYEHUH JIUIL C
OI'PAHUYEHHBIMH BO3ZMOXHOCTSAMMU 3I0POBbA

Apnanramuss  paboueid  mporpammbl  auciuiiiHel - OVYIIn.12  Xumwus
IPOBOJUTCS TMpU pealn3alMy aJanTUBHONM 00pa3oBaTelbHOM MpOrpamMMbl -
MPOrpaMMbl  TIOJITOTOBKH  CIICIIMAJIUCTOB CPETHETO 3BEHA IO CHEIHATBHOCTH
31.02.01 JleyebHoe neno B Ieisix oOecredYeHUs MpaBa HWHBAIUAOB W JIUI[ C
OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0pPOBbS Ha IMOJyYEHHE MPOPECCHOHAITBHOTO
o0Opa3zoBaHusl, CO3JaHUs HEOOXOTUMBIX TUTA MOJTYYCHHUS CPEIHETO
npodeCcCUOHAIbHOTO 00pa3oBaHusl YCIOBUM, a TakXe 00eCHedYeHUs] JOCTUKEHUS
oOydJaronuMucs WHBAIUAAMH W JIMIIAMH C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU
3JI0POBbSI PE3YIbTATOB (POPMHUPOBAHUS MPAKTHUECKOTO OIBITA.

Obopyodosanue kabunema 0 00Y4AOWUXCS C PAZTUYHBIMU BUOAMU O2PAHUYEHUS
300p08b5

OcHamiennue kaOWHETa JODKHO OTBeYaTb OCOOBIM  00pa3oBaTENbHBIM
NOoTpeOHOCTSIM ~ OOy4YaloIMXCs  WHBAIUAOB U JMI C  OTPAaHUYCHHBIMH
BO3MOXHOCTSIMU 3710pOBbsi. KaOMHETH! JOMKHBI OBITh OCHALIEHBI 000PYI0BAHUEM
U y4eOHBIMU MECTAMH C TEXHUYECKMMHU CPECTBAMU OOYyUECHHUs ISl O0yHarOIINXCs
C Pa3JIMYHBIMU BUJAMU OTPAaHUYECHUH 30POBBS.

Kabuner, B koTOpoM 00ydYaroTcs JMIla ¢ HAPYIICHHEM CIIyXa, JOJHKeH ObITh
o00Opy0BaH  paJMOKIACCOM, KOMIBIOTEPHOM  TEXHHKOH, ayJIUOTEXHHUKOM,
BUJCOTEXHUKOM, DJICKTPOHHOMN JTOCKOW, MYyJIbTUMEIUNHON CUCTEMOM.

Jns  cnaboBUIAmUX OOydYaroIIUMXcs B KaOMHETE TIIpeayCcMaTpPUBAIOTCS
IPOCMOTP yAAJIEHHBIX OOBEKTOB TIPU TMOMOINU BUJACOYBEIUYUTEICH IS
yaajneHHoro npocmotpa. Mcnons3oBanne bpalneBCcko KOMITBIOTEPHOW TEXHUKH,
ANEKTPOHHBIX JIyN, TMpOTpaMM HEBHU3YaJbHOTO JOoCTyna K uHdopmaiuu,
TEXHUYECKUX CPEACTB IMpUeMa-liepeaaund ydeOHoW uH)OpManuu B JIOCTYIHBIX
dbopmax.

Jnst  oOywaromuxcsi C HapylIeHHMEM OIOPHO-IBUTAaTEIBLHOTO —arrmapara
KaOWHET JOJDKEH ObITh 000PY0BaH MEPEABUKHBIMU PETYIUPYEMBIMH MapTaMH C
UCTOYHUKOM TUTAHMUS.

BrllieykazaHHOE OCHAlIEHUE YCTAaHABIMBAETCS B KaOWHETE NpU HAIUYUU
oOydJaronmuxcsi MO aJanTHPOBAHHON 00pa3oBaTENbHON MporpaMMe C YYETOM
MMEIONIIErocs TUMa HApYIIEHUH 3I0POBhs Y 00yUaroIIerocs.

Ungpopmayuonnoe u memoouueckoe obecneuenue 00yuarOUuxcs

Jloctym k mHGOPMAIIMOHHBIM U OMOIMOTpaduaecKuM pecypcam, yKa3aHHBIM
B 1m.3.2 pabodueil mporpamMmbl, OJDKEH OBITHh TIPEACTaBICH B (opmax,
aIanTUPOBAHHBIX K OTPAHUYCHUSAM 370POBbS OOYYAIOIINXCS WHBAIUIOB U JIUII C
OTPaHUYCHHBIMHA BO3MOKHOCTSIMU 3/I0POBBSI:

JIist ian ¢ HapyLEHUsIMU 3peHust (He MEeHee JBYX BUJIOB):
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- B II€YaTHOUW opMe yBEITMUYCHHBIM IPUPTOM;

- B (popMe AJIEeKTPOHHOTO JOKYMEHTA;

- B ¢opme aynunodaiina;

- B Ie4aTHOM opMe Ha si3bike bpaitns.
JItst TUTT ¢ HAPYIICHUSIMHA CITyXa:

- B me4aTHOU ¢opme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.
Jis nui ¢ HapymeHUSIMH OMOPHO-JBUTATEIBLHOTO amnmapara (He MeHee IBYX
BUJIOB):

- B IeYaTHOU Qopme;

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

- B (popme aynuodaiina.

Juis  1mui ¢ HEepPBHO-TICHXMYECKMMH  HApYyHMIEHUSIMU  (PaccTpOHCTBO

ayTUYECKOTO CIIEKTPa, HAPYIICHUE IICUXUIECKOTO Pa3BUTHA):

- HCIIOJIb30BaHUE TEKCTA C WILTIOCTPALUSIMHU;

- MYyJIbTUMEIUIHBIC MaTCPUAIIBI.

Bo BpeMs caMOCTOSTENbHON MOATOTOBKH 00YyYaIOIMEeCcs HHBAJIUIbI U JIMLA C
OrpaHUYEHHBIMHU BO3MOKHOCTSAMH 370POBBS JJOJIKHBI ObITH 00€CIIeUeHbI JOCTYIOM
K cetu MHTEpHET.

Dopmbl U MemoObl KORMPOJSL U OYEeHKU pe3yIbmamos 00yueHus

@opMbl U METOJIbI KOHTPOJISI IPOBOJSITCSL C YUETOM OrpaHUYEHUS 370POBbs
oOyuatromuxcs. Llenbro TeKyIero KOHTPOJIs ABJISIETCS CBOCBPEMEHHOE BBISIBICHUE
3aTPyAHCHUN W OTCTaBaHMS, OOYYAIOMIEroCs ¢ OTPAaHUYCHHBIMUA BO3MOXHOCTSIMHU
3I0POBbSI 1 BHECEHHE KOPPEKTHUBOB B YUEOHYIO I€STEIBLHOCTb.

dopma NOPOMEXKYTOYHOM  aTTECTAllMM  YCTAHABIMBAETCA C  YYETOM
WHIUBUYTBHBIX TICUXO(PU3NUECKUX O0COOCHHOCTEH OO0ydJaroIMXCs WHBAIUIOB U
JIUI ¢ OTPAHUYECHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS (YCTHO, MMCHbMEHHO Ha OyMmare,
MHUCbMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.I1.).

[Ipy  mpoBegeHMM  MPOMEXKYTOUHOW  aTTeCTallMd  oOydvaromemycs
peAOoCTaBIsIeTCS BpeMsl Ha MOJTOTOBKY K OTBETY, YBEJIIMUEHHOE HE 0oJiee 4eM B
TPpU pa3a, YCTAHOBJICHHOTO JUIsi TOATOTOBKHM K OTBETYy OOydYaromumcsi, He
UMEIOIIUM OTPAaHUYECHUHN B COCTOSIHUM 37]0POBbSI.
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