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1. O6masn xapakTepucTHKa pagoueii NPorpaMMbI 0011e00Pa30BATENbLHOI JHCHHILIHHBI
«XuMHA»

1.1. Mecto AU CHUILINHBI B CTPYKTYype OCHOBHOI npogeccCHOHATbLHOU
o0pa3oBaTe/IbHON NPOTrPaAMMBbI

OOmeobOpa3oBaTeibHas  TUCIHUIUIMHA «XUMUS»  SBISCTCS  00SI3aTCIBHOM  YacThIO
00m1eo0pa3oBaTenpHOrO MUKIIA 00pa3oBarenbHOM mporpaMmel B cootBeTcTBHH ¢ @T'OC CIIO mo
cnenuanbHoCTH: 38.02.03 Onepauuonnasn 0eamenbHOCHLL 6 102UCHIUKE.

TpynoeMKOCTh JUCHUIUIMHBI «XUMUS» COCTAaBISIET 72 4aca, M3 KOTOPBHIX 64 YacoB—
0azoBbIii Moaynb (7 paszmenoB), 6 uwacoB— mpukiIagHOW MoAynab (1 pasmen), BKIIOYAOIIHI
MIPAKTUKO-OPUCHTUPOBAHHOE COJICPIKAHME, yCHIIMBAromiee MPO(UIBHYIO COCTaBISIONIYIO I10
npodeccun, 2 yaca - TuppepeHIIIPOBAHHBINA 3a4ET.

[IpuknagHo#t ™Moayne BKIO4aeT oAuH paszen. Pazgen 8 «Xumus B ObITYy U
MIPOU3BOJICTBEHHON JICSITEIILHOCTH YEJIOBEKa» pealln3yeTcsl Ha MaTrepualie KeHCOB, CBSI3aHHBIX C
DKOJIOTUYECKOW OE€30MacCHOCThI0O M OIEHKOW TMOCJIEACTBUN OBITOBOM W TIPOU3BOJICTBEHHOU
NesITeNbHOCTH Oyayiel mpodecCuoHaTbHOM NesTEIbHOCTH 00yYaroIuxcsl.




1 .2. He.]'ll/l U INIAHUPYEMBIE PE3YJbTAThI OCBOCHUS JUCHUIIJIUHDbI

1.2.1 Ileaun m 3axa4M AUCHUTILTHHBI

DOpMUPOBAHHE Y CTYJICHTOB XUMHUYECKOW COCTABIIAIONIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHUpa KaK OCHOBBI MPHUHATHS PELIICHUA B KU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYalLUSX,
OTBETCTBEHHOI'O TIOBEJCHHUSI B IPUPOJJHON Cpelie.

3agauyu AMCHUILINHBI:

1) cdopmupoBaTh MoHMMaHHE 3aKOHOMEPHOCTEH TIPOTEKAHUS XMMUYECKHX IPOLECCOB U
SBJICHUN B OKPYXKAIOIIEH Ccpeae, LEJNOCTHOM HaydyHOM KapTUHBI MHpA, B3aUMOCBS3U U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pasBUTH yMeHHs TPOBOJUTH PACUETHI MO XUMHYECKHM (DOPMYIaM M ypaBHEHHAM
XMUMHMUYECKUX peakluil, IUIaHUpPOBaTb M HUHTEPIPETUPOBATh PE3YNbTAThl XMUMHUYECKUX
9KCIEPUMEHTOB,

3) cdopMupoBaT,  HABEIKM  TIPOBEJEHHS  XHMHUYECKHX  JKCIEpPHMEHTaTbHBIX
WCCIEOBAaHUN C COONIOZICHWEM TIpaBWJ OE30MacHOTO OOpaIleHHus C BEHIECTBAMU H
1abopaTopHBIM 000PYI0OBAHUEM;

4) pa3sBuTh yMEHMS aHAIM3HPOBaTh, OLEHUBATh, MPOBEPATh HA JOCTOBEPHOCTh H
000011aTh HHPOPMAITHIO XUMUYECKOTO XapaKTepa U3 Pa3InYHbIX HCTOYHUKOB;

5) chopMupoBaTE yMEHHS NpPOTHO3MPOBATH MOCIEACTBUS CBOCH JEATETLHOCTH W
XUMUYECKUX NPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX ITPOLIECCOB;

6) chopmupoBaTh TOHMMaHHE 3HAYAMOCTH JOCTHKEHHH XMMHYECKOH HAyKu U
TEXHOJIOTUH JIJIS PA3BUTHS COLIMAILHON U TTPOU3BOICTBEHHOM cdep.

1.2.2 Tlnanupyemble pe3yJabTaThbl 0CBOeHHs 0011e00pa30BaTeIbHOM TUCIUIIJIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
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IInanupyemble pe3yjbTaTbl OCBOCHHSA
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OK 01. Berbupatp
CHOCOOBI PELIeHUS
3a1a4
podeccrnoHaIbHO
1 NesTENbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTH K TpPYyAY, OCO3HAaHWE IIEHHOCTH MAacCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTH K aKTHBHOMU JCATEIHHOCTH TEXHOJIOTHYECKON U
COIMAIIPHOM HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,

CaMOCTOATEIIBHO TaKYyro

IJIaHUPOBATh u BBITIOJIHATH
NESITETbHOCTB;

-  HWHTEpPEC K pPa3Iu4HbIM cdepaMm TpodecCHOHATBHON
NeSITeNIbHOCTH,

OBnaneHue YHHUBepCAJbHBIMU
NMO3HABATEJIbHbIMH el CTBUAMM:

a) 0a30BbIe JIOTHYECKHE TeHCTBHUA .

- caMOoCTOSITeNIbHO (OpPMYIUPOBATh U AKTyaJIU3UPOBATh

yueOHbIMU

po0sieMy, paccMaTpUBaTh €¢ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIH IPU3HAK WM OCHOBAHHS
JUTsI CpaBHEHUS, KilacCU(DUKAIMU U 0000IICHUS;

- ONpENeNATh LEIU JCATCIbHOCTH, 3aJaBaTh MapamMeTpbl U
KPUTEPHUHU UX JTOCTHKCHUS;
3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCUTh KOPPEKTHBBI B
COOTBETCTBUE  PE3yJbTATOB
MOCIEACTBUN NeITEALHOCTH;

- BBIABJIATH IMPOTHUBOPCUYHA B

ACATCIIBHOCTb, OICHHBATDH
OCIIAM, OLICHUBATb pUCKH

- BIIAQJICTh CHUCTEMON XMMMUYECKHX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIONIUE TOHATUS (XUMHUYECKUN DIIEMEHT, aToM,
3IIEKTPOHHAst 000JI0YKa aToma, s-, P-, d-3JEKTPOHHBIE OpOUTAIH
aTOMOB, BAJICHTHOCTb,

WOH, MOJIEKYIIa,

AIEKTPOOTPULATENBHOCTh, CTENEHb OKUCICHUS, XUMHYECKast
CBS3b, MOJIb, MOJISIPHASE Macca, MOJISIPHBIA 00beM, YriepoHbIN
(GyHKIMOHAIbHAS  TpyIIa, paaukal,

W30MEpbI, TOMOJIOTHYECKHI psii, TOMOJIOTH, YTJIEBOJOPOIHI,

CKeJIeT, HU30MEpHs,
KHUCJIOPOJI- W a30TCOJepXallhe COEAWHEHUs, OHOJIOTHYecKU
aKTHBHBIC BemiecTBa (yrJ€BOIBI, XHUPBI, OCNKH), MOHOMEp,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COEMHEHUS, KPHUCTAJUIMYECKas pPEelIeTKa, TUIBl XUMHUYECKHX
peakuii
SHAO0TEPMHUUECKUE,
JJIEKTPOJIUTHI,
JCCcOoLIMalus,

(OKHCTHTETBPHO-BOCCTAHOBHUTEIIBHBIE,
peaknuuu HOHHOTO OOMeEHa), pacTBOD,
HEJJICKTPOJIUTHI, EKTPOITUTHYECKAS
BOCCTAHOBUTEIIb,  CKOPOCTb
XMUMHUYECKON pEaKIui, XUMHUYECKOE paBHOBECHE), TEOPUU H

9K30- u

OKHUCIUTCIIb,

3aKOHBI (TEOPUsS XUMUYECKOTO CTPOCHUSI OPTraHUYECKUX BEIIECTB
A.M. byrtnepoBa, Teopusl 3IEKTPOJUTHYECKON IHCCOLUAINY,
nepuoanueckuii 3akoH [[.MI. MenaeneeBa, 3aKOH COXpaHEHUS
Macchl),
dakToNornuecKre CBEJICHHs O CBOMCTBAX, COCTaBe, MOIYYCHUU U
0€30MacHOM HCIOJIb30BAHUM BAKHEUIINX HEOPraHUYeCKHX |
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOUN AESITETbHOCTH
YeJI0BEKa;

3aKOHOMCEPHOCTH, CHUMBOJIMYECKHN  SI3BIK XHUMMHU,

- YMCTH BBISABIISITH XaPAKTCPHBIC ITPHU3HAKU U B3AUMOCBS3b




- pa3BUBaTh  KPEATHUBHOE  MBIIUICHWE TPU  PEUICHUU
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEN0BaTENbCKUE € CTBHS:

- BIAJCTh  HaBBIKAMH  y4eOHO-HCCIIEIOBATEILCKOU U
MPOEKTHOM ACSITEIIbHOCTH, HABBIKAMH Pa3pelIeHUs MpooIieM;

- BBISIBIIATH MPUYUHHO-CIICACTBEHHBIE CBSI3U "
aKTyaJIM3UpOBATh 3aJady, BBIJABUTATH THUIIOTE3y €€ PEIICHHS,
apryMeHTbl IS

YTBEPKACHHM, 3a1aBaTh ITapaMeTpbl U KPUTEPUU PELICHNS;

HaXOJIUTh JI0Ka3aTesIbcTBA  CBOMX
- QHAJIM3UPOBATh TMOJYYCHHBIE B XOJE PEIICHHS 3aIadu
pe3ynbTaThl, KPUTUYECKH OIICHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHUSIX;

- YMETh
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- yMeTb MHTErpUpOBaTh 3HAHUA M3 PA3HBIX MPEIMETHBIX

obnacreii;

MEPEHOCHUTDH 3HaHUA B IMMO3HABATCIIbHYIO n

= BBIZIBUI'aTb HOBBIC HJACH, IIp€ajlaraTb OpUIrdHAJIbHBIC

IIOoAXO0dbl U PCIICHUSA,;
- CIIOCOOHOCTH UX MCIOJIL30BAaHMS B I03HABATEIHLHOM
n COI_[I/IaJ'IBHOI\/'I IPAKTHUKE

HN3YUCHHBIX HOHSITI/IfI, MNPUMCHATH COOTBCTCTBYIOIIHC IIOHATUA
npru OIKUCaHUHU CTPOCHHUA U CBOMCTB HCOPraHN4YCCKUX U
BCIICCTB BBISABJIATD

OPraHUYeCKUX U HX [PEBPALLCHUN;

B3alMOCBI3b XUMHNYCCKHUX 3HAaHUH C IIOHATUAMHA nu
MNpEaACTAaBIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

= YMCTb HCII0JIb30BaTh HAMMCHOBAHUA XUMHUUYCCKUX COGI[I/IHGHI/Iﬁ
MEKIYHAPOJHOTO COI03a TEOPETUYECKOW M MPUKIATHOW XHUMUHU
N TPpHUBUAJIBHBIC Ha3BaHUMA BaXHEHUIITIX BCIIIECTB (BTI/IJ'ICH,
aleTHJIEH, TIULEpUH, PeHo, popMalibIeTrn], YKCyCHask KUCIIOTa,
TJIMIUH, YrapHbl Ta3, YIJIEKUCIBIM ra3, aMMHaK, ranieHas

HU3BCCTh, HCETramcHass Hu3BECTb,

(hopMyIbl
BEIIIECTB, YpPaBHEHUS XUMHYECKUX peaKIui, OOBACHATh HX
CMBICI; TIOATBEP)KIaTh XapaKTepHble XHMHUYECKHE CBOICTBa
BEUIECTB COOTBETCTBYIOUIUMHU JKCIEPUMEHTAMU U 3alUCAMU
YpaBHEHUN XUMHUYECKUX PEaKIIHil;

- yMeTb YCTaHaBIMBaThb MPUHAJICKHOCTh  U3YYEHHBIX
HEOPraHMYECKUX U OPraHMYECKHUX BELIECTB K OINpeAesCHHBIM
KJIaccaM W TpyIIaM COSAMHEHMI, XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIIME CBOMCTBA; OMPENENATh BUABI XUMHUYECKHX CBs3EH
(koBaJlIeHTHAsi, MOHHAasA, MeTa/In4yecKasi, BOJOPOJIHAS), THIIbI
KPUCTAJUTMUECKUX  PEIIETOK KJIaCCU(PHUIPOBATH
XUMHYECKHUE PEaKIny;

- chopMHupoBaTh MPEACTABICHUS: O MaTepUaTbHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSX U NMO3HABAEMOCTH SIBIIEHUH MPUPOJIBI; O
MEeCT€ M 3HAUEHUU XUMHUU B CHUCTEME E€CTECTBEHHBIX HAYK U €€
poaM B OOECNEeYeHUH YCTOMUMBOIO pa3BUTHS YEIOBEUECTBA: B
peLIeHUH MPoOIeM 3KOJIOTMYECKOH, SHEPreTUUECKON U MHUILEBON
0€3011acHOCTH, CO3/IaHMM  HOBBIX
MaTepUaIoB, HOBBIX HCTOYHUKOB SHEPTUH, B 00ECIICUeHUN

MUThEBas coAa U JIPYrux),

COCTaBJIIATH HCOPraHM4eCKUXx MW  OPraHuvYCCKUX

BCIICCTB,

B pa3BUTHUU MCIOUIUHEI,




paloHaIbHOIO IPUPOIOTIOIb30BAHUS, B
(OpMUPOBAHUMMHUPOBO33PEHUS U OOIIEH KYIbTYyphl YeJOBeKa, a
TaK)K€ D3KOJOTMYECKM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY
3/10POBbIO U IPUPOJIHON CpEIE;

- BJAJIETh CUCTEMOW XMMMUYECKUX 3HAHWH, KOTOpas BKJIHOYAET:
OCHOBOIIOJIATAlOIIME TOHATUS (JIOMOJHUTEIBHO K CHCTEME
HNOHATHM  0a30BOr0  ypoBHSI) - M30TOIBI, OCHOBHOE U
BO30YXJEHHOE COCTOSHUE aTroMa, TuOpuau3anus aTOMHBIX
opOutanelt, xumudeckas cBsa3b (" " m "", KpaTHBIE CBSI3H),
MOJISIpHAasl KOHIIEHTpalus, CTPYKTypHas ¢GopmMmyna, HU30MepHUs
(cTpykTypHasi, reoMerpuueckas (LUC-TPaHC-U30MEPHs), THUIIBI
XMUMHUYECKUX peaklHuil (roMo- M reTeporeHHble, oOpaTHUMble U
HEOOpaTUMbIE), pacTBOPHI (MCTUHHBIE, NUCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI,  CTENeHb  JAUCCOLMALMM,  AJIEKTPOJIU3,
KpEKHHT, PU(GOPMHHT); TEOPHUH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHYECKUE 3HAHMS, JIeKAIIMe B OCHOBE MOHMMAHMUS
OPUYUHHOCTY M CHUCTEMHOCTHM  XHMHYECKUX  SIBJICHHI,
COBPEMEHHbIC TPEJCTABICHUS O CTPOEGHUH BeEIIecTBa Ha
aTOMHOM, MOJIEKYJSIPHOM M HaJIMOJICKYJISIPHOM  YpPOBHSX;
NPEJICTaBICHUST O  MEXaHM3MaX XUMHUYECKUX  PEaKIHii,
TEPMOJIMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTIX HUX
NPOTEKAHUS, O XUMHYECKOM pABHOBECHH, JHUCIIEPCHBIX
cuctemax, (PaKTOJIOTUYECKUE CBEJIEHUS O CBOICTBAaX, COCTaBe,
MOJIyYeHUM U  OE30MaCHOM  HCIIOJIb30BAHMM  Ba)KHEHIIUX
HEOPraHMYECKUX M OpPraHuYecKUX BEIIECTB B OBITY U
NPAaKTUYECKOM JeSITEeIbHOCTH 4YesoBeKa; OOIMMX Hay4HBIX
OpUHIUIAX  XMMHYECKOro  IMPOM3BOJACTBA (HA  mIpumepe
IIPOM3BOJICTBA  CEPHOM  KHCIOTBI, aMMHaKa, METaHOJa,
nepepaboTku HedTH);




- yMeTb MNpPOBOJUTH pacyeTbl MO0 XUMHUYECKHM (OopMylIaM u
YPaBHEHUSAM  XMMMUYECKUX PEaKIUl ¢  HCIOJIb30BaHUEM
¢uznyecKuX BEIUUYMH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BELIECTBA), XapaKTepU3YIOLIHUX BEIIECTBA C
KOJIMYECTBEHHOWCTOPOHBI: pacueTsl o HaXO0XIEHUIO
XUMHUYECKOM (OpMynbl BelecTBa; pacueThl Macchl (oObema,
KOJIMYECTBa BeHIeCTBaé MPOJAYKTAa pEeaKklHUH, €CIU OJHO U3
UCXOJHBIX BEIIECTB JAHO B BUJAE pPAacTBOpa C OINpeAeIeHHOU
MacCOBOM JI0JIEM paCTBOPEHHOTO BEIIECTBA WJIA JaHO B U30BITKE
(uMeeT mpuUMeEcH); pacyeTbl MaccOBOM WM OOBEMHOW 101U
BBIXOJa TPOAYKTa pEaKIUU; pacueThl TEIIoBOro »sddexra
peakuuii, 00beMHBIX OTHOIIIEHUH Ta30B;

- YMETh BBISBJISATH XapaKTepHble MPU3HAKUM U B3aHUMOCBS3b
U3YyUYCHHBIX IOHATHH, NPUMEHSTh COOTBETCTBYIOIIME IMOHSTHUSA
IpY ONMCAaHUM CTPOEHUS M CBOWCTB HEOPraHMYECKHX U
OPraHMYeCKHUX BELIECTB M UX MPEBpAIlEHUH; BBISABIAThH
B3aMMOCBSI3b ~ XMMHYECKMX  3HAHUH €  TOHATHSIMM U
IPEJCTAaBICHUAMU APYrUX MPeAMETOB JUlsl 00Jjiee OCO3HAHHOIO
HOHUMAaHUs U OOBSICHEHUS CYLIHOCTH MaTEpUalIbHOIO €JUHCTBA
MHUpa; HUCMOJb30BATh CHUCTEMHBbIE XHMHUYECKHE 3HAaHUA IS
OOBSICHEHUST W  NIPOTHO3UPOBAHUS  SBJICHUH, HMMEIOLIUX
€CTECTBEHHOHAYYHYIO IPUPOJY;

10




- YMETb UCIOJIb30BaTh HAUMEHOBAHMSI XUMUYECKUX COEAMHEHUN
MEKIYHAPOJHOTO CO03a TEOPETUYECKON M MPUKIAJIHOW XHUMUHU
Y TPUBUAJIbHBIE HA3BAHUS BEIIECTB, OTHOCAIIUXCA K U3yYEHHBIM
KJIaCCaM OpPraHWYECKUX U HEOPraHWYECKUX COCAVHECHU;
UCIIOJIb30BAaTh XMMHMYECKYI) CHUMBOJIMKY JUI  COCTaBJICHUS
dbopMyn  HEOpraHMYECKHX  BELIECTB, MOJEKYISPHBIX U
CTPYKTYpPHBIX (pa3BEpHYTBIX, COKpAIIEHHbIX M CKEJIETHBIX)
dopMyn OpraHM4ecKMX BELIECTB; COCTaBIIATh ypaBHEHUS
XUMHUYECKUX  peakuuidl W  packpblBaTb HMX  CYLIHOCTb:
OKHCIIUTEIbHO- BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM
COCTAaBJIEHUSI 3JIEKTPOHHOrO OanaHca 3TUX peaklMil; peakuui
MOHHOTO OOMEHa TIIyTeéM COCTaBJ€HHS MX TMOJHBIX H
COKpAaIIeHHBIX HOHHBIXYPAaBHEHU; pEaKINi TUIPOJINA3A,
peaKiuii KOMILJIEKCOOOpa30BaHUS (Ha npumepe
THIPOKCOKOMITJIEKCOB LIMHKA M QJIIOMUHUSA); IOATBEPKAATh
XapaKTepHbIE XMMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMHM U 3alACAMU YpaBHECHUU
XMMHYECKHUX PEaKIIM;
- YMeThb KJIacCU(HUUUPOBATH HEOPraHMYECKUE U OpraHUYEecKHe
BEIIECTBA M XMMMYECKHE PEAKIMH, CaMOCTOSATEIBHO BbIOMpATH)
OCHOBaHMsS M KpUTEpUM s KIACCUPUKALMKU H3Y4aeMbIX|
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTb COCTaB U BaKHEHIINE
CBOMCTBA BEILIECTB, IPUHAUICIKALINX K OIIPEIECIICHHBIM KJIaccaM 1
rpymmnam coeMHeHuH (IpocThie BEIeCTBA, OKCUIbI, THIPOKCU/IBL,
COJIM; YIJIEBOJOPOJBI, MpPOCTbie 3(PUPBI, CHUPTHI, (EHOIBI,
JIBJIETU/bI, KETOHBI, KapOOHOBBIE KHCIOTHI, CJIOKHBIE 3(UPBHI,
JKUPBI, YIIIEBO/Ibl, AMUHbBI, aMUHOKUCIIOTHI, OCJIKH);
- INPUMEHSATH 3HAaHUS O COCTABE M CBOMCTBAX BEIIECTB IS
DKCIEPUMEHTAJIbHOW  IPOBEPKU  TUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEN  IPOTEKAHMsSI XMMHYECKUX PpEakUud U
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILECTBIICHMUS;

11



- YMETh MOJTBEPKJaTh Ha KOHKPETHBIX IMPUMEpax XapakTep
3aBUCUMOCTH  PEAKIMOHHOW  CHOCOOHOCTH  OpPraHHYECKUX
COCIMHEHUH OT KpAaTHOCTM M THMNA KOBAJIEHTHOW CBS3H,
B3aMMHOTO BJIMSIHUSI aTOMOB W TPYII aTOMOB B MOJIEKYJax; a
TaKkKe OT OCOOCHHOCTEW peau3aliil Pa3InYHbIX MEXaHU3MOB
IIPOTEKAHUs PEaKLUH;

- YMETh XapaKTepU30BaTh JSJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30YKJIEHHOM COCTOSIHUHM) U MOHOB XHUMHUYECKUX
anemeHToB 1 - 4 mepuomoB Ilepuoamueckoit cucremsr J[.U.
MeHnneneeBa W WX BaJEHTHBIE BO3MOHOCTH, HCIOIb3Ys
TOHATHS "'s», «P», «d-37IEKTPOHHBIEY» OPOUTAIIH, SHEPTETUIECKUE
YpPOBHH; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB
XUMUYECKUXIIEMEHTOB M O00pa3yeMbIX HUMH COCAMHEHUH TIO0
MeproJiaM U rpyImmam.
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OK 02.
Hcnones3oBats
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayn3a u
MHTEpIpETAINH
nHpopmMaluu U
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npoecCuoHaTBHOM
JeATeNbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI0 MO3HAHUSA:
- c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HayKd M OOIIECTBEHHOM

KYJIBTYD,
MecTa B

IIPaKTHUKH, OCHOBAaHHOTI'O Ha
CroCOOCTBYIOIIETO

MOJIMKYJIBTYPHOM MUDE;

Janore
OCO3HaHUIO CBOETO
- COBEpPIICHCTBOBAHNE SI3bIKOBOM W UYWTATEIbCKOM KYIBTYPBI
KakK Cpe€acCTBa BSaHMOﬂefICTBI/IH MCXKIAY JHOJbMH U IMO3HAHUIA
MHpA;

- OCO3HAHME IIEHHOCTH HAyYHOU ACSITEIHHOCTU, TOTOBHOCTH
OCYILIECTBIISITh MIPOEKTHYIO u HCCJIEIOBATENBCKYIO
JeSITeNIbHOCTh MHIUBUYAIbHO U B TPYIIIE;

OBnaneHue YHHUBepCAJbHBIMU
NMO3HABATEJIbHbIMH el CTBUAMM:
a)padora ¢ nHpopManHei:

- BIIaJIETh ~ HaBBIKAMHM  TOJY4EHUS
HCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOATEIHHO OCYIIECTBIIATH
MOUCK, AaHaJMU3, CHCTEMAaTU3alUI0 U  HHTEPIPETALHUIO
nH(OPMALIUU PA3ITUYHBIX BUI0B U (GOPM IPEICTABICHUS;

- CO3/1aBaTh TEKCThl B pa3IU4YHBIX (opMaTax € y4eToM

yueOHbIMU

uHpopmarun w3

Ha3HAaYeHUs MHQPOPMAIMU U LEIEBONW ayJUTOpPUH, BBHIOMpAS
ONTUMAJIbHYIO (HOPMY IIPECTABICHUS U BU3YallU3allUH;

- OLIGHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTH HH(OpMAIUH, €€
COOTBETCTBHE MPABOBBIM U MOPATHHO-3THYECKUM HOPMaM;
CpeacTBa
KOMMYHHKAITUOHHBIX TEXHOJOTUN B PEIICHUU KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M  OpPraHU3allMOHHBIX  3a7a4 ¢
coOIII0IcHUEM TpeboBaHMIA TEXHUKH

- HCIIOJIb30BAaTh I/IH(i)OpMaI_II/IOHHBIX n

SPrOHOMUKH,

- YMCTH IVIAHUPOBATH U BBIINIOJIHATH XAMHYCCKIH SKCIICPUMECHT

(mpeBpallleHUs OpPraHMYECKHUX BEIIECTB IPU HArpeBaHUH,

MOJIY4YCHHUE OTUJICHA W H3YUYCHHUC CTO0 CBOﬁCTB, Ka4yCCTBCHHBIC

KpaxMaj, YKCYCHYIO
JIeHaTypanus OelIKOB TIPU HarpeBaHWM, IIBETHBIE PEAKIUU

peaKkiuu Ha  aJbJCTUIBI, KHCIIOTY;
OCJIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpPENeysTh
Cpemy BOJHBIX PaCTBOPOB, KAYECTBEHHBIE PEAKIIMK Ha Cyibdar-,
KapOOHAaT- W XJOpWJ- AHWUOHBI, HA KATHOH aMMOHUS;, periaTh
SKCIEPUMEHTaNbHBIE 3agaud 1o TeMaM "Meramiel" u
"Hemetamnsl") B
0€30MacCHOCTH MpH 0OpaIIeHNH C BEIIeCTBaMHU M J1a00paTOPHBIM
000py/I0BaHHEM; TMPEJCTaBIATh PE3yJbTaThl XUMHYECKOIO

JKCIIEpUMEHTa B (popMe 3amucu ypaBHEHHI COOTBETCTBYIOIINX

COOTBCTCTBUHU C IIpaBHJIaMH  TCXHHUKH

peakiuii u  (opMynupoBaThb BBIBOJBI HAa OCHOBE OJTHUX
pPE3yIbTaTOB;
- YMETh aHAJIM3UPOBATH XHUMHYECKYIO uHdopmaIuio,

MOJly4aeMy0 M3 pa3HBIX HCTOYHHKOB (CPEICTB MacCOBOMU
uHpopmaruu, cetb UHTEpHET U Ipyrue);

- BJIQJICTh OCHOBHBIMU METOJIAMH HAay4HOTO IO3HAHHS BEIECTB
U XUMHUYECKHX  sIBJICHMH  (HaOmrojeHue,
AKCIIEPUMEHT, MOJICITUPOBAHHE);

- YMETh NPOBOJUTH PACUCTHl MO0 XUMHUYCCKHM (OpMyIaM u
YpaBHEHUSAM  XHMHMUYECKHX pEaKkIuil ¢  HCIOJIb30BaHUEM
bu3nyecKuX  BETUYMH, XapaKTEepU3YIOIIUX  BEIIecTBa ¢
KOJMYECTBEHHOW CTOPOHBI: Macchl, oOBbemMa (HOpMalbHBIE
YCIOBHUSI) Ta30B, KOJMYECTBAa  BEIIECTBA;  HCIOJIB30BATh
CUCTEeMHbBIE XUMUYECKHE 3HAHUSA JJsl TPUHATHS pPEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHTYAIIUSX, CBS3aHHBIX C BEIIECTBAMHU

HU3MCPCHUC,
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0€30I1aCHOCTH, TMT'HEHBI, PECypCOCOCPEIKEHUS, MPABOBBIX M
3TUYECKUX HOPM, HOPM
nH()OPMAIIMOHHON OE30TTaCHOCTH;

N UXTIPUMCHCHUCM;
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- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI HTHPOPMAIUH,
nH()OPMAMOHHON OE30MMaCHOCTH JTMYHOCTH,

- yMETb  CaMOCTOATENbHO  IUIAHUPOBaTb U IPOBOJUTH
XUMHUYECKUN SKCIEPUMEHT (IIOJIyYeHHE M H3yYEHHE CBOWCTB
HEOPraHUYeCKUX U OPraHUYECKUX BEILIECTB, KAYECTBEHHbIE
peakuuu YIJIEBOJIOPOOB pa3IMYHbIX KJIaCCOB u
KHUCJIOPOJICOACPKAILIMX ~ OPraHMYECKUX  BEILECTB, pELICHHUE
AKCIEPUMEHTAIbHBIX 33/1a4 10 PAaCHO3HABAHUIO HEOPraHUYECKUX
Y OpraHMYEeCKUX BEIIECTB) ¢ COOIIOACHUEM MpaBuil 0€30I1aCHOTO
oOpallleHHs C BellecTBaMHU U JIabOpaTOpHBIM 000PYAOBAHUEM,
dopMynupoBaTh LENIM  UCCIEJOBaHUS, MPEIOCTABIATH B
pa3ianuHoil hopMe pe3yapTaThl SKCIIEPUMEHTA, aHAJTM3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYIIECTBJISATH LIEJICHANIPABICHHBIN MOUCK XUMUYECKOMN
uH(GOpMAallMM B pa3IMYHbIX MCTOYHUKAX (HayyHas U ydeOHO-
Hay4Has JMTeparypa, CpelCcTBa MacCOBOW HH(pOpMaIUH, CETh
WHTepHeT u apyrue), KpUTHUECKH aHaJIM3MPOBATh XUMUYECKYIO
nHpopMmaruto, TiepepabaThiBaTh €€ W HUCIOJIB30BaTh B
COOTBETCTBUU C IOCTaBJICHHON yueOHOM 3a/1a4eii;

- BJIQJIeTh CUCTEMOW 3HAHUI O METOAaX HAay4yHOrO IMO3HAHMS
SBJICHUM NPUPOJIbI, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSMHU TNPUMEHATh 3TU 3HAHUSA HPU SKCIEPUMEHTAIBHOM
UCCIICIOBAHUM BEINECTB U s OOBSICHEHUS XUMHUYECKHX
SBJICHUM, HMEIOIIUX MECTO B HPUPOAE IPAKTHUYECKOU
JeSITebHOCTH

4eJI0BEKa U B MIOBCEIHEBHOM XKU3HH;
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OK 04. DddexrrBHO
B3aHMO/ICHICTBOBATh
1 paboTaTh B
KOJUJICKTHUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPAa3BUTHIO, CaAMOCTOSITEIBHOCTH

U CaMOOTPEIEIICHHUIO;
-OBJIaJICHHE HAaBbIKaMU y4eOHO-MCCIIE0BATEILCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;
OBJagenue YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH
AeCTBUAMMU:
a) cOoBMeCcTHAs 1eiITeJIbHOCTD:

- YMETh IJIAHUPOBATH U BBINOJIHATH XUMUUYECKUM HKCIIEPUMEHT
(mpeBpallleHUs] OPraHUYECKUX BEIHIECTB IMPU HAarpeBaHUHU,
MOJYYCHHE JTHJICHAa M M3YYEHHE €ro CBOMCTB, KA4eCTBEHHBIC
peakiuu Ha aIbJETUIbL, KpaxMall, YKCYCHYIO KHUCIOTY;
JIeHaTypauust O€JIKOB IpU HAarpeBaHWM, IBETHHIE PEAKIUU
OCJIKOB; TPOBOJUTH PEAKIIMH HOHHOTO OOMEHa, OMpPEeysiTh
Cpeny BOJHBIX PaCTBOPOB, KAYECTBEHHBIE PEAKIIUH Ha Cylb(art-,
KapOOHAT- U XJIOPUJ-

AQHWOHBI, HAa KAaTHOH aMMOHHS, peIIaTh AKCIEPUMEHTAIbHBIC
3a/1a4M
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- TOHUMMAaThb U HUCHOJB30BaTh MPEUMYIIECTBA KOMaHAHON U
WHIUBUAYaIbHON pabOTHI;
el

OpraHHu30BbIBATH U

- IPUHHUMATb COBMECTHOH JACATCIBbHOCTU,

KOOPJIMHUPOBATh JCUCTBUS 1O €€
JOCTHKEHHMIO: COCTABJIATH IUIAH JACWCTBUM, pacHpencisarh
POJIM C yUETOM MHEHUH Y4aCTHHUKOB OOCYXJaTh PE3yJIbTaThl

COBMECTHOM paboThI;

- KOOPAMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUAX
peanbHOoro, BUPTYaJbHOTO u KOMOWHUPOBAaHHOTO
B3aUMO/ICHCTBHS,

= OCYHICCTBJIATH MO3WUTHUBHOC CTPATECTUYCCKOC ITOBCACHHEC B

Pa3INIHBIX CUTyalluiX, IMPOABJIATH

BOOOpakeHHe, OBITh HHUITUATHBHBIM

TBOPYECTBO U

OBiageHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMHA
AeMCTBUAMU: NPUHSATHE ce0s1 M IPYTUX JKIeil:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYrUX JIOAEH MpU
aHaJlu3e pe3yabTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYrUX JIOACH Ha OMINUOKY;
- pa3BUBATh CIIOCOOHOCTH IOHUMATh MHUP C TIO3UIMH

JPYroro 4ejioBeKa;

no temam "Mertamibsl" u "Hemeramnel") B COOTBETCTBUU C

NpaBWIaMHA TEXHUKHA O€30MacHOCTH TIpH  OOpamieHUuH ¢
BEIIECTBAMHU U J1a0OpaTOpHBIM O00OPYIOBaHHEM; IPEICTABISATH
pe3yabTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (OpME 3alUCH
YPaBHEHUH COOTBETCTBYIOLIUX peakuuil u (HopMyInpoBaTh
BBIBO/IbI HA OCHOBE 3THX PE3Yy/IbTATOB;

-yM€eTb

XUMHYECKUN

CaMOCTOSATENIFHO  ITUIAHUPOBATh |
coONtoiecHneM  IMpaBHII
Oe3omacHoro oOpallleHuss ¢ BelecTBaMU M JIaDOpaTOPHBIM
obopynmoBanueMm,  (GopmMyaupoBaTh MM HCCIEIOBaHUS,

MPEIOCTABIATh B pa3IU4HON (popMe pe3ynbTaThl SKCIIEPUMEHTA,

IIPOBOJNTD
AKCHEPUMEHT ¢

AHAJIM3UPOBATh U OUCHUBATH X JOCTOBCPHOCTD,
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OK 07.
CopeilicTBoBaTh
COXpaHEHHIO
OKpYKarollen Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KJIMMAaTa,
MIPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B

B o0JsacT 3K0/J10rHYECKOT0 BOCIUTAHMS

- C()OPMHUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYPhI, TOHUMAHUE
IIPOLIECCOB
COCTOSIHME MPUPOJHOM M COUMAIBHOW CpEllbl, OCO3HAHUE

BIIUSIHUS ~ COLMAIIBHO-DKOHOMHUYECKUX Ha
rJ100aBHOTO XapaKTepa KOJOTHUECKUX IpooieMm;

- IJJAHUPOBAHUE U OCYLIECTBICHUE ICHCTBUHN B OKPYKAIOIIECH
cpele Ha OCHOBE 3HAHUA ILEJNed YCTOMYMBOIO PpPAa3BUTHUSA
YeJI0BEYECTBa;

aKTUBHOE JIEHCTBHI,
OKpYKarollen cpere;

- YMEHHUE MPOTHO3UPOBATh HEOIArONPUSATHBIE IKOJIOTUYECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX JCUCTBUM, MNPEJOTBPAILATH
ux;

b

HCIIPpUATHC IMPUHOCAIINX Bpca

- c(OpMHPOBAThH MPEACTABICHUSI: O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KApPTHHBI MUPA, POJM XMMHUHU B MO3HAHUU
SIBIICHUW TIPUPOABI, B (POPMHUPOBAHUHN MBINUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOJUMOI

JUIE ~ pelICHUs TMPaKTHYECKMX 3a7a4 W OKOJIOTUYECKU
000CHOBAaHHOTO OTHOLIEHHUSI K CBOEMY 3/10POBbIO U NPUPOIHOMN
cpene;

- yMeThb COOIIOAATh MpaBUila SKOJIOTMYECKH I1eJIeCO00pa3HOro
NOBE/AECHNUA B OBITY M TPYIOBOM JEATENBHOCTH B LEIAX
COXpPaHEHHUs CBOETO 3JI0POBbSI M OKPYXKAIOLEW IMPUPOJHOU
Cpenpl; Ha OKUBBIE
Opra’Hu3Mbl

YUYUTBIBATH  OIIACHOCTH BOSHGI\/’ICTBI/ISI

OMMPCACIICHHBIX BCIICCTB, IOHUMas CMBICJI

MoKa3aresisi NpeaesIbHOM JOMYCTUMOMN
KOHIIEHTPAIIUH;
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UpesBbryaii- - paclIMpeHHE OmbITa JEATEIIBHOCTH SKOJOTHUYECKOU - YMETb IPOTHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATH C
HBIX HANpaBJIECHHOCTH; MO3ULUN IKOJIOTUYECKOW O€30MacHOCTH MOCIEICTBUS OBITOBOM
CUTYalHUsIX - OBJIQJICHUE HAaBbIKAMU y4€OHO-UCCIIEI0BATEIILCKOM, U IPOU3BOJCTBEHHOM JEATEIBHOCTH 4YEJIOBEKA, CBS3aHHOW C
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH; nepepadOTKON BEIIECTB; UCIIOIB30BATh MOJYyYEHHBIC 3HAHUS IS
NPUHATHAS TPAMOTHBIX pEIICHWH TMpoOjJeM B  CHUTyallUsX,
CBSI3aHHBIX C XHMHUEH;
- yMETh OCO3HaBaThb OIACHOCTb BO3JEHCTBUS HA JKUBBIC
OpPraHu3Mbl  ONPENECIEHHBIX  BEHIECTB, IMOHMMAasi  CMBICH
MIOKa3aTeNsl MPEeAENbHOM  JTONYCTUMOW  KOHLEHTPALMH, |
MOSICHATH  HAa  TNpUMEpax  CIOCOOBl  yMEHBIICHUS U
MPEIOTBPAILECHHS X BPEAHOTO BO3JACHCTBUS Ha
OpraHu3M 4YeJIOBEKa.
IIK 1.2 B yacT TPYA0OBOr0 BOCIIMTAHMS: - BJIaJICTh CHUCTEMOM XUMHYECKUX 3HaHUU
BermonusaTh - TOTOBHOCTh K TpYyHy, OCO3HAHHE LEHHOCTH MACTEPCTBA, | (BHICOKOMOJIEKYIISPHBIC COCIIMHECHMUS, KpHUCTaJUINYECKas
CJICCapHyto 1 TPyAOITIO0HE; peleTka, TUMBI XAMHYECKHMX  peakuui  (OKHCIUTENhHO-
fgg:gg:}f;l;}gfweﬁ - FOTOBHOC\"’FB K aKTHBHOU JEATENbHOCTH TEXHOJIOTUYECKOU U | BOCCTAHOBUTENBHBIC, 95K30- W JSHJAOTCPMHYCCKUE, PEAKIIHH
NPUCTIOCOBEHHi, COLIMAIbHOM HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, | HOHHOTO OOMEHA), PacTBOP, O3JICKTPOJIHUTHI, HEIICKTPOJUTHI,
PEeXYIEro 1 IUIAHUPOBaTh M CaMOCTOSITENIbHO  BBINOJHATH  TaKyl | 3JIEKTPOJIUTHYCCKAS JUCCOLMaus, OKHCIIUTED,
HU3MEPUTEIIBHOIO NEeSTENbHOCTB; BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKOW PEaKUUU, XUMUYECKOE
HHCTPYMCHTA B OBJagenue YHUBEPCAJIbHBIMU Y4eOHBIMH | paBHOBECHE), TECOPUHU M 3aKOHBI (TECOPUS XUMUUYECKOTO CTPOCHUS

COOTBETCTBUH C
IIPOU3BOICTBEHHBIM
3aJJaHUEM C
COOIIOIEHUEM
TpeOOBaHUI OXPaHBI

Tpyza.

MO3HABATEJALHBIMHY ACIICTBUAMMU:
a) 0a3oBble JIOrHYecKHe JelCTBHS.

- CaMOCTOATCIIBHO (bOpMy.]II/IpOBaTB U aKTyaJIM3upoOBaATb

HpO6J’I€My, paccMaTpuBaTh €€ BCECTOPOHHE,

- yCTaHaBJIMBATb Cy'H_IeCTBeHHHﬁ INPpU3HaK WJIN OCHOBAHHA

JUIS CpaBHEHUS, KiIacCU(UKAUU U 0000IIeHHS;

= OmpeacyiATh HeJIn ACATCIBbHOCTH, 3aaBaTb MNMAapaMCETpPbl U

KPpUTCPUU UX NOCTHIKCHUSA,
3aKOHOMCEPHOCTHU u
paccMaTpUBACMBIX SBJICHUAX,

- BBIABJIATH MMPOTUBOPCUNA

B

OpPraHu4eCcKUx BEILIECTB A.M. byrneposa, Teopus
3JIEKTPOJUTUYECKON UCCOLMauu, nepruoanueckuid 3akon J1.1.
MenpeneeBa, 3aKOH COXpPaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHA S3BIK XMMHH, TEOPHUM U 3aKOHBI (TEOpHs
XUMHUYECKOTO  CTPOCHHS  OpraHMyeckux BemectB A.M.
byrnepoBa,  Teopus  DIIEKTPOJUTHYECKOW  JHUCCOLMALINM,
nepuoanueckui 3akoH /(.M. MeHnneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHI S3BIK XHMUH,
(dakToNOrHUeCKre CBEJCHHS O CBOMCTBAX, COCTaBe, MOTYYCHUU U
0€30MacHOM HCIOJB30BAHUN BAXKHEUIINX HEOPraHWYeCKUX |
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- BHOCUTb  KOPpPEKTHUBBI B  JCATEIbHOCTb, OLECHHUBATH
COOTBETCTBUE PE3YJIbTATOB  LEJNSAM, OLECHHUBATh PUCKHU
MOCJICACTBUN ACATCILHOCTH;

- pa3BUBaTh  KpPEAaTMBHOE  MBIIUJIEHUE TPU  PELICHUHU

YKU3HEHHBIX TTPOOIeM
0) 0a3oBbI€e HCCIEN0BATENbCKHE 1€ CTBUS:

- BIAJETh  HaBBIKAMH  y4eOHO-HCCIIEIOBATEILCKOU U
MPOEKTHOM JESITEIIbHOCTH, HABBIKAMH pa3penieHus mpooiem;

- BBISIBIISATH MIPUYUHHO-CIICACTBEHHBIE CBSI3U "
aKTyaJIM3UpOBATh 3aJa4y, BBIJABUTATH THUIIOTE3y €€ PEIICHHS,
HaxOJWUTh  apTyMEHTHI  JUIst

YTBEPKACHHM, 3a1aBaTh [TapaMeTpbl U KPUTEPUH PELICHNUS;

J0Ka3aTelbcTBa  CBOMX
- AQHAJIM3UPOBATH TMOJYYCHHBIE B XOJE PEIICHHS 3aJadu
pe3ynbTaThl, KPUTHUYECKHM OLEHUBATh HX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSIX;

- YMeTh  NEPEHOCHUTH MO3HABaTENbHYI0 U
MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIIbHOCTH;

- yMeTb HMHTErpUpPOBaTh 3HAHUA W3 PA3HBIX MPEIMETHBIX

3HaHHUA B

obOnacreii;

- BBIIBUIaTh HOBbIE MJIEM, MpejlaraTb OPHUIHMHAJIbHbIE
MOJIXObI U PELLICHHUS;

- CIIOCOOHOCTb HUX UCIOJIb30BaHUS B IIO3HABATEILHOW U
COLIMAJIBHOM MIPAKTHUKE.

Osaanenue YHUBEPCAJIbHBIMHA
M03HABATEJILHBIMH J1efiCTBHSIMU:
a)padora ¢ nnpopmanmeii:

- BIQJIETh ~ HAaBbIKAMM  MOJY4YEeHUs  HMHPOpMaLUU U3
HCTOYHUKOB Pa3HBbIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH
MIOUCK, AaHaJINW3, CHUCTEMAaTU3alMI0 M  HMHTEPIPETALUIO
nHGOpMAaIIUY Pa3TUYHBIX BUJIOB U ()OPM NpE/ICTABICHHUS;

CaMOCTOATCIBbHOCTHU

Y4eOHBbIMH

- TOTOBHOCTL K CaMOpPa3BHUTHIO,

OpPraHWYECKUX BEIICCTB B OBITY M MPAKTHUUYECKOH ACSITEIHLHOCTH
4eJI0BEKa;

- copMupoBaTh MPEJACTABICHUSA: O MATEpUATIHLHOM €IUHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U IMO3HABAEMOCTH SIBICHUHN MPUPO/IBI; O
MeCTe M 3HAYCHUH XUMHUU B CHCTEME €CTECTBEHHBIX HAYK U €€
poau B 00ECNEYeHUH YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA: B
petieHuu mpoOIeM SKOJOTUYECKON, SHEPTETUUECKON U MTUIIEBON
0€301MacCHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JaHUU HOBBIX
MaTepHuaioB, HOBBIX HICTOYHUKOB SHEPIHH, B 00ECTICUCHUN

- BIAJCTh CHUCTEMON XMMHYECKUX 3HAHUM, KOTOpas BKIIOYACT:
(haKkTOJIOTHUUECKHE CBEACHHS O CBOMCTBAaX, COCTaBe, MOJYUCHUH U
0€301acHOM HCTIOJIb30BAaHUHM BAKHEUIINX HEOPraHUYECKHX |
OPraHWYeCKUX BEIIECTB B OBITY M MPAKTUYECKOU NEATETLHOCTH
YyelloBeKa; OOMMX  HAayyHBIX  MPUHIOUOAX  XUMHUYECKOTO
MPOU3BOJICTBA (HAa MpHUMEpe MPOU3BOJACTBA CEPHOM KHCIOTHI,
aMMHaKa, MeTaHoJIa, IepepadoTKu HePTH);

- NPUMEHATh 3HAHMS O COCTaBE M CBOWCTBAaX BEILECTB JJIA
SKCIIEPUMEHTAIILHON OTHOCHUTEJILHO
3aKOHOMEPHOCTEM peakuuii U

IMPOIrHO3UPOBAHUA BO3MOIKHOCTEH NX OCYIICCTBJICHUAA,

IIPOBCPKU TUIIOTE3

OPOTEKaHUSI  XUMHUYECKUX
- BJIaJETh CHUCTEMOW 3HAHHUU O METOJaX HAy4YHOTO MO3HAHUS
SBIIGHUW TPUPOIbI, UCHOJB3YeMbIX B €CTECTBEHHBIX HayKax W
YMEHHUSIMH TPUMEHSTh 3TH 3HAHUSA MPH SKCIEPUMEHTAIHLHOM
UCCIIIOBAaHUHM BEIIECTB M Ui OOBSCHEHUS XUMHUYECKHX
UMEIOIINX NpUpPOJIE  TPAKTHUUECKOUH
JIeSITEIbHOCTUYENIOBEKA U B TIOBCEAHEBHOM JKU3HU;

SIBIICHUH, MECTO B

- YMCETH AHAJIN3UPOBATH XUMHUYICCKYIO I/IH(I)OpMaI_II/IIO,
noJIiyd4aCMyr0 M3 PpPa3HbIX HCTOYHHUKOB (CpCIICTB MacCcoBOM
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U CaMOOIIPEIEIICHUIO;
-OBJIa/ICHHE HABBIKAMU y4€OHO-UCCIIEI0BATELCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;
Osianenue YHUBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH
AeCTBUAMMU:
a) COBMeCTHAasl 1esITeJIbHOCTD:
- TIOHMMAaTh W MCIIOJb30BaTh NMPEUMYIIECTBA KOMAaHIHOW WU
WHIUBUIYaIbHON pabOTBHI;

- IPUHAMATH LEIN COBMECTHOM JESTEIbHOCTH,
OpraHM30BBIBATH W KOOPAWHHMPOBATb JCHCTBUS IO €€
JOCTH)KEHHMIO: COCTABJIATh IUIAH JCWCTBUM, paclpencisirTh

POJIM C YUETOM MHEHHUH Y4aCTHHUKOB OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

- KOOPAWHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUAX
peanbpHOrO, BHPTYaJIbHOTO 51 KOMOWHHUPOBAaHHOTO
B3aUMOJICHCTBHS,

- OCYIICCTBJISTh MO3UTHBHOE CTPATETHUUECKOE MOBEACHHE B
Pa3IUYHBIX MPOSIBJIATE  TBOPYECTBO W
BOOOpakeHUE, OBITh HHUITMATHBHBIM

OBJjiajieHHe YHUBEPCAJIbHBIMHU PeryJIssTUBHBIMU
AeMCTBUSAMU: NPUHSATHE ce0sl M IPYTUX JIKO/Ieil:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIIOAEH MpU
aHaJlu3e pe3yabTaTOB AEATEIbHOCTH;

- [IPU3HAaBaTh CBOC IIPABO U IIPABO APYIrUX HIO,Z[eﬁ Ha OI_I_II/I6KI/I;
Pa3BHUBATb CIIOCOOHOCTH MOHHUMATH MHp C NO3UIHU OPYroro

YCJI0BCKaA,

B 0011acTH 3K0JI0rH4e€CKOro BOCIIUTAHUSA:

- C(I)OpMI/IpOBaHHOCTB AKOJOTHYECKOMH KYyJIbTYpPbI, IOHUMAHUC
BIIMAHUA COMMAJIBHO-3KOHOMHNYCCKHNX mponueccoB
COCTOSAHHC HpHpOHHOf/'I U COIHAaIbHOM Cpcabl, OCO3HAaHHC
r100aJIbHOTO XapakKTepa 9KOJIOTHICCKUX HpO6HCM;

CUTyalusiax,

Ha

uH(popmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMH METOJAMU HAYYHOTO IMO3HAHMS BEILIECTB
u XUMHYECKUX SIBJICHUIN (mabmronienue, HW3MEpEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHNUE);

- UCIOJIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS JJISl TIPUHSTHS
pelieHni B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMU U UXIIPUMEHECHHEM;

-yMeTh

XUMHYECKUN

CaMOCTOATCIBHO IJIaHUPOBATh n MMpOBOAWUTH

OKCIEPUMEHT  C  COONIOJIEHMEM  TPaBUII
Oe3omacHOro oOpalleHuss ¢ BellecTBaMU M JIaDOpaTOPHBIM
obopymoBanueMm,  (GopmMyaupoBaTh  IENH

MPEIOCTABIIATh B PA3IUUYHON PopMe pe3ynbTaThl SKCIIEPUMEHTA,

HCCIIEI0BAHMS,

AHAJIM3UPOBATh U OICHUBATH X JOCTOBCPHOCTD,

- copMHpPOBAThH MPECTABICHUSA: O XMMUYECKON COCTaBJISAIONIEH
€CTeCTBEHHOHAYYHOH KapTHHBI MHMpa, POJM XUMHUHM B MO3HAHUU
SBJICHUHM TIPUPOJIBI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM
JUId  pElIeHHs MNPAaKTUYECKUX 337ad M JKOJIOTMYECKH
00OCHOBAaHHOTO OTHOLICHHsI K CBOEMY 3/I0POBBIO U MPUPOHOM




- IJJAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUI B OKpYXKaloLEen
cpele Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO Pa3BUTHUSA
YeJI0BEYECTBA;

AKTHUBHOE  HEIPUATUE  JIEWCTBUHM, IPUHOCAIIMX  BpPEN]
OKpYKalollen cpere;

- YMEHUE MPOTHO3UPOBATh HEOJIArONPUATHBIE IKOJIOTUUECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX JEUCTBUM, IIPEIOTBpAIIaTh

UX;
- paclIMpeHHE OMmbITa JEATEIIBHOCTH SKOJOTHYECKOU
HANpaBJIECHHOCTH;

- OBJIAJICHHE  HaBbIKaMU  y4eOHO-HCCIIEA0BATEIbCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

cpene;
- yMeTh COONIOAaTh MpaBHiia IKOJOTHYECKH IIeJIECO0O0pPa3ZHOTO
MOBEJCHUsT B OBITY W TPYIOBOW JCATEIBHOCTH B MLEIAX
COXpaHEHHUs1 CBOETO 3JI0POBbsl M OKPYXKAlOLEW IPUPOJHOU
Cpelbl; yUYMTHIBATH OIACHOCTh BO3JCHCTBUSI HAa JKUBBIC
OpraHu3Mbl  OMPENEICHHBIX  BEIIECTB, IMOHUMAasi  CMBICI
MOKa3aresisi NpeIesIbHOM JOMYCTUMOMN

KOHIICHTPAIIUH;

- YM€Th TPOTHO3UPOBATH, AHAIM3UPOBATh U OLECHHUBATH C
MO3UIIMI IKOJIOTHYECKOM O€30MacHOCTH TOCIEACTBUS OBITOBOM
U TIPOU3BOJICTBEHHOM JEATEIHLHOCTH 4YEJIOBEKa, CBS3aHHOW C
nepepadOTKON BEIIECTB; UCIIOIB30BATh MOJyYEHHBIC 3HAHUS IS
NPUHATHAS TPaMOTHBIX PEIICHWH TMpoOjJeM B  CHUTYaIlUsX,
CBSI3aHHBIX C XUMUEH;

- yMEThb OCO3HaBaTh ONACHOCTb BO3JEHUCTBHUS Ha JKHUBBIC
OpraHu3Mbl  ONPEIECICHHBIX  BEIIECTB, IOHUMAas  CMBICI
MoKazareyisi MpelelbHOM  JONMYyCTUMOM  KOHIIGHTpAlluu, |
MOSICHATH ~ HAa  MpUMEpax  CHocOoObl  yMEHBLICHUS U
MPEAOTBPALLEHUS UX BPEIHOTO BO3/ICHCTBUS Ha

OpraHu3M 4YeJI0BEKa.

IIK 2.2

BbimosiHATh COOpPKY,
MOJITOHKY,
COCIMHCHHUE, CMa3Ky U
KPEIUICHHUE Y3JI0B U
MEXaHHU3MOB MAIIUH,
obopynoBaHus,
arperaToB C MOMOIIIBIO
PYYHOTO U
MEXaHU3UPOBAHHOTO
CIIeCapHO-COOPOYHOTO
WHCTPYMEHTA B
COOTBETCTBHUHU C

B yacTu Tpy10BOTr0 BOCIIMTAHMS:

- TOTOBHOCTh K TpYAY, OCO3HAaHUE LIEHHOCTH MAacTepcTBa,
TPYAOIIO0HE;

- TOTOBHOCTH K aKTHMBHOMW JCATEIHHOCTH TCXHOJIOTHYECKON U
COIMAIbHOM HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH,
IJJAHUPOBaTh M CaMOCTOSITENIBHO  BBINOJHATH  TaKylo
JeATEeIIbHOCTB;

Osnapnenue YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMHM IEHCTBUSIMH:

a) 0a30Bble JOrHYecKHe JelCTBHS.

- caMOCTOSTeNbHO (OPMYIUPOBATH U aKTyaIU3HPOBATh

- BJIAJICTh CHCTEMOM XHUMHYECKUX 3HAHHUH
(BBICOKOMOJIEKY/ISIPHBIE COEAUHEHMS, KpUCTAJUTUYECKas
pelieTKa, THUMbl XUMHYECKUX  peakuuid  (OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC, 3K30- U OSHJOTEPMUUYECKUE, PEaKINH
HOHHOTO OOMEHA), pacTBOP, JJICKTPOJIUTHI, HEIICKTPOJIHTHI,
ANEKTPOIUTHYECKAS JUccoLanus, OKHCIINTENb,
BOCCTaHOBUTEIIb, CKOPOCTh XMMHUYECKON PEAKLIHMHU, XUMHUYECKOE
paBHOBECHE), TEOPUHU U 3aKOHBI (TEOPUS XUMUUECKOTO CTPOCHHUS
OPraHU4eCcKUX BEIIECTB A.M. byrneposa, Teopust
ANEKTPOJIUTUYECKON TUCCOLMALMH, ITepuoauyeckuil 3akon 1. 1.
MenpeneeBa, 3aKOH COXPAaHEHHUS MacChl), 3aKOHOMEPHOCTH,
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MIPOU3BOICTBEHHBIM
3a/IaHUEM C
coOroieHreM
TpeOOBaHU OXpaHbI
TpyJa, NOXKapHOH,
MPOMBIIIEHHOW U
3KOJIOTUYECKOM
0€30T1acHOCTH.

npobseMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MpU3HAK WJIM OCHOBAHUS
JUTS CpaBHEHUS, KJIacCU(UKAIUN U 0000IICHUS;

- OMNpENeNATh IENH JACSITeIbHOCTH, 3a/laBaTh MapaMeTphl U
KPUTEPHUU UX TOCTUKECHUS;

- BBISIBJISITh

3aKOHOMEPHOCTM M IPOTUBOPEYUS B

pacCMaTprUBACMBIX SABJICHUAX,

- BHOCUTh KOPPEKTHUBBI B  JEATEIbHOCTb, OLECHHBATH
COOTBETCTBME PE3YJIbTATOB  IEJNSAM, OLEHHUBATh PHUCKHU
MOCJICICTBUM NCATCILHOCTH;

- pa3BMBaTh  KpPEAaTHBHOE  MBIIUJIEHHE TP  PEIICHUHU

YKU3HEHHBIX TTPOOIIeM

0) 0a30BBIE HCCJIEA0BATEIbLCKHE HeHCTBHS:

- BIAJIETh HaBbIKAMH y4e0HO-UCCIIeI0BATEILCKOM u
MMPOEKTHOM JESITEIIBHOCTH, HABBIKAMH pa3pelieHus mpooiem;
MPUYUHHO-CJIEJICTBEHHBIE
aKTyaJIU3UpPOBATh 3374y, BBIJIBUTaTh TMIIOTE3Y €€ PEIICHMUS,
HAXOQUTh  apryMeHTbl I  JOKa3zaTelbCTBa  CBOUX
YTBEPXKJCHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

- AQHAJIM3UPOBATH IMOJYYEHHbICE B XOJI€ PEHICHUS 3a/Jayud
pe3yJbTaThl, KPUTUYECKH OILICHUBATh MX JIOCTOBEPHOCTD,
MIPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHUSIX;

- YMETh IEPEHOCUTh 3HAaHUS B  IIO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- YyMEThb MHTErpUpPOBaTh 3HAHUS W3 pPa3HBIX MPEAMETHBIX
oOacTeii;

- BBIIBHUTaTh

- BBISIBJIAATDH CBA3HU n

HOBBIE
MIOAXO/Ibl U PEILIECHUS;
- CIIOCOOHOCTb HUX UCMOJb30BaHUS B I[O3HABATEIILHOM U
COLIMAIIBHOW ITPAKTHKE.

Osnanenue YHUBeEPCAJIbHBIMH

naeu, npeajiaratb OpPUIrHHAJIBHBIC

YueOHbIMH

CUMBOJIMYECKUH SA3BIK XUMHUH, TEOPUM M 3aKOHBI (Teopus
XUMHUYECKOTO Bemects  A.M.
byrneposa, JMCCOLIMALIAH,
nepuoanueckuil 3akoH J[.M. MeHnneneeBa, 3aKOH COXpaHEHMS

CTPOCHUA OpraHu4CCKUux

TEOPUsT  DJIEKTPOJIMTHUYECKOU

MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUN S3BIK  XUMHH,
(aKTOJIOTHUECKHE CBEJCHHSI O CBOMCTBAX, COCTaBE, MOTYICHUN U
0€30TaCHOM HCIOJIb30BAHUN BAXKHEUIINX HEOPraHWYEeCKHX U
OpPraHWYECKHUX BEIICCTB B OBITY M MPAKTHYCCKOW JEATCIEHOCTH
YeII0BEeKa,

- chopMHpOBaTh TPEICTABICHHUS: O MAaTEPHATHLHOM EIHHCTBE
MUpa, 3aKOHOMEPHOCTSX U MO03HABAEMOCTH SIBIICHUI TIPHPOJIBI; O
MECTEe W 3HAYCHWHW XUMHUHU B CHUCTEME SCTCCTBCHHBIX HAYK M e
poJii B OOCCIICUYECHUH YCTOWYHMBOTO PA3BUTHS YEIOBEUSCTBA: B
peIIeHUH POoOIeM IKOJOTHIECKOM, YHEPTETUUECKON 1 MTUIIEBON
0€301IaCHOCTH, B pa3BUTUW MEAMIWHBI, CO3JAaHUH HOBBIX
MaTepHaJIOB, HOBBIX UICTOYHUKOB SHEPTHH, B 00CCIICYCHUN

- BJIQJICTh CUCTEMOW XMMHYECKHX 3HAHHI, KOTOpas BKIIOYACT:
(aKTOJIOTHUECKUE CBEJICHUS O CBOIMCTBAX, COCTaBe, MMOJIYYCHUN U
0€3011acCHOM HCIOJIb30BAHUM BAKHEHIINX HEOPraHUYECKUX U
OPraHWYECKUX BEIIECTB B OBITY U MPAKTUYCCKOH JCATEIHHOCTH
YeloBeKa, OOIMMUX  HAayYHBIX  MPUHIMIAX  XHUMHYECKOTO
NPOM3BOJICTBA (HA TMPHUMEPE IMPOU3BOJCTBA CEPHOW KHUCIOTHI,
aMMHMaKa, MEeTaHoJIa, IepepabOTKU HEPTH);

- TPUMEHSTh 3HAHUS O COCTAaBE M CBOWCTBAaX BEIIECTB JUIS
OKCICPUMCHTAJIBHONH  MPOBEPKH  THUIIOTE3  OTHOCHUTEIILHO
3aKOHOMEPHOCTEH MPOTEKaHMS XUMHYECKUX peakuuid u
MPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBICHUS;

- BIAJETh CHUCTEMOW 3HAHHUW O METOJaX HAyYHOTO MO3HAHHS
SBIIGHUW TPUPOIBI, UCIOIB3YEeMbIX B €CTECTBEHHBIX HayKax W
YMEHHSIMH TPUMEHSTh 3TH 3HAHUS TPH SKCIEPUMEHTATHLHOM

HCCICAO0OBaHMM BC€IICCTB MW OJIA OOBSICHEHHMSI XMMHUYECKUX
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MO03HABATEJIbHbLIMU AeHCTBUAMM:

a)padora ¢ nnopmaunmeii:

- BIQJCTh  HaBbIKAaMM  MOJY4YE€HUS  HUHQOpMALMM U3

HACTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYLIECTBIIATH

IIOUCK, AaHaIM3, CHCTEMATH3aluI0 W  HUHTEPIPETALUIO

nHGOpPMAIINY PAa3IIMYHBIX BUJOB U (POPM TIPEICTABICHHS,

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOSATEIBHOCTH
U CaMOOIIPEIENICHHUIO;

-OBJIa/ICHHE HAaBBIKAMU y4eOHO-UCCIIE0BATENIBCKOM,

MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OgBJaaaenue
JeHCTBUAMMU:
4) COBMECTHAaA 1eITeJbHOCTh.

- TIOHMMAaTh M HCIIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW H
WHIMBHIYAIBHOW PaOOTHI;

YHUBEPCAJIBbHBIMU KOMMYHUKATUBHBIMHA

- IPUHHUMATb ocian COBMECTHOM JACATCIBbHOCTHU,
OPraHru30BbIBATH W  KOOPAUWHHUPOBATH HeﬁCTBHH 1o €€
JOCTHXKCHHUIO: COCTAaBJIATH IIJIaH HeﬁCTBHﬁ, pacupeacisiTb

pOJIK ¢ yUeTOM MHEHHUH Y4aCTHHKOB OOCYXIaTh PE3yIbTaThl
COBMECTHOM paboThI;

- KOOpAUHUPOBATb U  BbIIIOJHATH pa60Ty B  YCIOBUAX
pCaIbHOTIO, BUPTYAJIIbHOT'O u KOM6I/IHI/IpOBaHHOFO
BSaHMOﬂeﬁCTBHH;

= OCYHICCTBIIATH IMO3UTHUBHOC CTPATCTUYCCKOC IOBCACHHC B
PAa3JINIHBIX MMPpOABJIATH TBOPYCCTBO n
BOO6pa)KeHI/Ie, OBITH HWHUIIMATUBHBIM

CUTyalluiX,

SABJICHUM, MMEKMMUX MECTO B IPUPOJAE  IPAKTUYECKOMN

JACATCIBHOCTHYCIIOBCKA U B HOBCGI[HGBHOfI KHN3HU,

- YMETb uHpopmaruto,
MOJTy4aeMyl0 U3 Ppa3HbIX MCTOYHUKOB (CPEACTB MacCOBOM

AHAIN3UPOBATh  XUMHUYECKYIO
uHpopmauuu, cetb UHTEpHET u Apyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMU HAay4yHOTO IMO3HAHUS BEILECTB
M XUMHYECKUX  sBJICHHM  (HaOJIOJeHWE,  H3MEpEeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

- UCMOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUA Ul MPUHATHUS
pelIeHnid B KOHKPETHBIX )KHU3HCHHBIX CHTYAIlUSAX, CBSI3aHHBIX C
BELIECTBAMU U UXIIPUMEHEHUEM;

-yMeTh ~ CaMOCTOSITENIbHO  IUJIaHUPOBaTb U TPOBOJAUTH
XUMHYECKUH  OKCIEPUMEHT C  COONIOJCHHUEM  TPaBUII
0e30macHOTO OO0palieHuss C BemecTBaMH U JabopaTOPHBIM
obopynoBanueM,  (QOopMyIHpOBaTH  LIETH  HUCCIEIOBaHMUS,
MPEIOCTABIIATh B PA3IM4YHON PopMe pe3ynbTaThl SKCIIEPUMEHTA,

AHAJIM3UPOBATh U OUCHUBATH UX JOCTOBCPHOCTD,

N
un




OgyajeHHne YHMBEPCAJIbHBIMH PeryJJsiTHBHBIMHA
AelCTBUSIMH: IPUHSATHE ce0sl U IPYTHUX JIOAeH:

- IPUHUMATh MOTUBBI U apPTyMEHTHI APYrUX JIOAEH NpU
aHaJIM3€ pe3yJbTaTOB JIEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JAPYIHX JIIOJCH HA OIHOKH;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUpP C MO3ULMH JIPYroro
YeJI0BEKa;

B o6s1acTH 3K0/10rMYECKOr0 BOCTIMTAHUSA:

- c()OPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpbl, HOHUMaHUE
BIIUSIHUS MPOLIECCOB  Ha
COCTOSIHME TPUPOJHOM M COUMAIBLHOW CpEellbl, OCO3HAHUE
J100aTPHOTO XapaKTepa IKOJIOTHIECKUX TPOOIeMm;

- IJJAHUPOBAHUE U OCYLIECTBIICHUE JIEHCTBUI B OKPYKAIOIIEH
Cpele Ha OCHOBE 3HAHWA LEJNel YCTOMYMBOTIO pPA3BUTHS

COIMMAJIBHO-3KOHOMHNYCCKHNX

YeJI0BEYECTBA;
aKTUBHOE  HEMpUATHE
OKpY»Kalolllen cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUN, MPEIOTBpaIIaTh

JNICUCTBUM, TPUHOCAIIMX  Bpen

UX;
- pacmidpeHue OmbITa JICATEIbHOCTU YKOJOTHYECKON
HaIpaBJICHHOCTH;

- OBIAJCHHE  HaBbIKAMU  y4eOHO-HCCIEAO0BATEIbCKOM,

HpO@KTHOfI U COLIMANBLHOU JeSITEIbHOCTU

- chopMUPOBATh MPEACTABICHUS: O XUMUUECKOM COCTABJISIIOIEH
€CTECTBEHHOHAYYHOU KapTHUHBI MUpPA, POJIM XMMHUU B TIO3HAHUU
SIBJICHUIN TIPUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOM

JUIE ~ pelICHWs] TMPAKTHYECKUX 3a7a4 W OKOJIOTHYECKH
000CHOBAHHOTO OTHOLIEHUS K CBOEMY 3/J10POBbIO U MPUPOTHON
cpene;

- yMeTh COOJIOJaTh MpaBWJIa DKOJOTHYECKU IIEIeCO00pa3HOTO
MOBEACHNUA B OBITY M TPYIOBOM [EATENIBHOCTH B LENIX
COXpAHEHHUsS CBOErO0 3J0POBbS W OKpPYXKAIOLIEH MNpUPOIHOMN

Cpenmbl; yUYMTHIBaTh OIACHOCTh BO3JCHCTBHUS Ha IKUBBIC
OpraHu3Mbl  OMPEIEICHHBIX  BEIICCTB, IMOHUMAas  CMBICI
MoKa3areJisi IpeIeIbHOM T0MYyCTUMOM

KOHIICHTPAIIUH;

- yMETh IPOrHO3UPOBATh, AHAJIM3MPOBATH U OLEHUBATh C
HO3ULMNA HKOJOTMUECKOH 0€30IMacHOCTH MOCIEICTBHS OBITOBOM
U IPOU3BOJICTBEHHOM JEATENbHOCTH 4YeJIOBeKa, CBSI3aHHON C
nepepadoTKOM BEIEeCTB; UCIOJIb30BaTh MOTy4YE€HHbIEC 3HAHUS JJIS
OPUHATUS TPaMOTHBIX pelleHU mpolneM B  CHUTyalusX,

CBsA3aHHBIX C XHMHeﬁ;

- YMCTb OCO3HAaBaThb OIIACHOCTH BO3ACHCTBUSA Ha JKUBBIC
OpraHnu3MbI ONPCACIICHHBIX BCIICCTB, INOHUMasn CMBICJI
IIOKa3aTeciAa HpeI[GHBHOﬁ ,HOHYCTHMOﬁ KOHOCHTpanuu, U
IOACHATD Ha npumMepax CITIOCOOBI YMCHBIICHUA )51
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MPEAOTBPALLECHHS UX BPEAHOTO BO3JACHCTBUS Ha
OpraHu3M 4eJI0BEeKa.

IIK 3.2

BpInonHATE peMOHT
y3JI0B U MEXaHU3MOB
o0opynoBaHus,
arperaTtoB M MaIlvH C
coOnroieHreM
TpeOOBaHUN OXpaHBI
Tpyza, HOXKapHOH,
MPOMBIIIIEHHOW U
AKOJIOTUYECKOUN
0€30MMacCHOCTH.

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTh K TpPYAYy, OCO3HaHUE IIEHHOCTH MacCTEPCTBa,
TPYAOTIO0HE;

- TOTOBHOCTH K aKTHBHOMU JCATEIHHOCTH TEXHOJIOTHYECKON U
COIMATIPHOM HaIpPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,

IUIAaHUPOBaTh M CaMOCTOSATEIbHO  BBIMOJHATH  TaKyIO
NeSITENIbHOCTD;
Osnanenue YHUBepCAJbHbIMU y4eOHbIMHU

MO3HABATCJIbHBIMHU HeﬁCTBHHMH:

a) 0a30oBbIe JIOrHYecKHe AeiCTBHS.

- CaMOCTOSITENIbHO (OPMYJIUPOBATh W  aKTyalIU3HPOBATH
po0ieMy, paccMaTpuBaTh €¢ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIA IMPU3HAK WJIA OCHOBAHHS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- ONpENeNATh IETU JCATCIbHOCTH, 3aJaBaTh IapaMeTpbl U
KPUTEPHUHU UX JTOCTHKCHUS;
3aKOHOMEPHOCTH |
paccMaTpuBaeMbIX SBIICHUSX;

- BBISABJIIATH IIPOTHUBOPECUNA B

- BHOCHUTH KOPPCKTHBLI B JCATCIIbHOCTD, OLICHUBATh
COOTBCTCTBUC  PE3YJILTATOB oeisam, OLOCHUBATH PUCKH
MOCHEACTBUM ACATCIBbHOCTH,

- pa3BUBATb KpC€aTUuBHOC MBIIIJICHHUEC 1810)5 PECIICHUN

YKU3HEHHBIX TTPOOIeM

0) 0a30BBIE HCCJIEA0BATENbCKHE AeHCTBHS:

- BIAJCTh HaBbIKAMU  y4eOHO-HCCIIEOBATEIbCKOM U
MIPOEKTHOM eATEIHHOCTH, HABBIKAMHU pa3pelIeHus mpooem;
CBSI3H u
aKTyaJIM3UpOBaTh 3aJauy, BbIABUTATh TUIIOTE3Y €€ PEILCHMS,
HaxOJWUTh  apryMEHThl  JUId  JIOKa3aTeJbCTBA  CBOUX

- BBISABJIATH MMPUIUHHO-CIICACTBCHHBIC

- BIIAJIETE CUCTEMOU XUMHWYECKUX 3HAHUH

(BI)ICOKOMOJIGKYJISIPHI)IG COCAMHCHUA, KPpUCTAJLTIMYCCKAA

PCUICTKA, THUIIbBI XUMHNYCCKHUX peaKHI/Iﬁ (OKI/ICJ'II/ITGJ'IBHO-

BOCCTAHOBUTCJIBHBIC, J3K30- MW OJSHAOTCPMHUYCCKUC, PCAKIUU
MOHHOTO OOMEHAa), pacTBOp, JJICKTPOJIUTHI, HEIIEKTPOJUTHI,
JICCOTIHAITHS,

BOCCTAaHOBHUTEJIb, CKOPOCThH XUMHUYCSCKOM pPCaKknun, XUMHUUYCCKOC

AIIEKTPOJINTUYECKAS OKHUCIIUTETD,
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPHSI XUMUYECKOTO CTPOEHUS
AM. Bbyrneposa,
3JIEKTPOJIUTHYECKON HUCCOLMAlK, nepruoanueckuid 3akon [1.1.

OpPraHN4CCKUuX BCIIICCTB TCOpHA
MenpeneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHUHU, TEOPHUH M 3aKOHBI (Teopus
XUMHYECKOTO  CTPOCHHUSI  OpraHuyeckux  Bemects  A.M.
byrnepoBa, Teopust  DIEKTPOJIUTHYECKOM  IUCCOILMAIINH,
nepuoanueckuii 3akoH /.M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEpPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH,
¢dakTosOornuecKre CBEJICHMs O CBOMCTBAX, COCTaBe, MOJIYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEUIINX HEOPraHUYEeCKUX U
OpPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOU AESITETbHOCTH
YeNoBEeKa;

- chopMHpOoBaTh MPEJICTABICHUS: O MaTEpPUATBLHOM EIMHCTBE
MUpa, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBIICHUI IPUPOJIBI; O
MECTEe W 3HAYEHWU XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK U €e
poii B O0ecreuyeHuH yCTOWYMBOTO Pa3BUTHs YEIOBEUECTBA: B
pelieHnr mpodsieM SKOJIOTHUeCKOM, JHEPTeTUYECKON U MUIIEBOM
0e30mMacHOCTH, CO3JaHUM HOBBIX
MaTepUaIoB, HOBBIX HCTOYHUKOB SHEPTUH, B 00ECIICUeHUU

B PpPa3BUTHU MCOWUILIUHBI,

- BJIAJETh CHCTEMOM XHMHYECKHUX 3HaHHI>'I, KOTOpasd BKJIIOYACT:
(I)&KTOHOFH"ICCKHC CBCIACHHUA O CBOﬁCTBaX, COCTaBC, MOJYUCHUHN U
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YTBEPKACHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHUS;

- AHAIU3MUPOBaTh IOJYYEHHbIE B XOJI€ pELICHUs 3aJaud
pe3ynbTaThl, KPUTUYECKHM OLEHUBATh HX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

- YMETh
MIPaKTUYECKYIO 00JIaCTH KU3HEIEATEIIbHOCTH;

MEPCHOCHUTDH 3HAHUA B IMMO3HAaBAaTCIIbHYIO u
= YMCTb HHTCIpHUPOBATH 3HAHUA M3 PA3HBIX MTPECAMCTHBIX
oOJacrei;

- BBIIBUT'aThb HOBBIE HJACHU, npeainaratb OpUTHHAJIbHBIC
MOJXOMbI U PELLICHUS;

- CIOCOOHOCTh WX WCIOJB30BaHUSI B TI03HABATEIILHOW U
COIMAJIBHOW MPAKTHUKE.

Osaanenue y4eOHBbIMU
NMO03HABATEJIbHBIMU JAeHCTBUAMM:

a)padora ¢ nHpopManmei:

- BIaJeTh  HaBbIKAMHM  MOJy4eHUs  uHpopmauuu U3
HWCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIBHO OCYLIECTBIIATH
IIOUCK, aHaJu3, WHTEPIPETALNIO
nH(OPMALIUY PA3IUYHBIX BUA0B U GOPM IPEICTABICHUS;

CaMOCTOATCIBbHOCTH

YHHMBEPCAJIbHBIMH

CHCTEMaTU3aluIo nu
- TOTOBHOCTb K CaMOpPa3BUTHUIO,
" CaMOOIIPEACICHUIO,
-OBJIaICHUEC HAaBbIKaAMU y‘Ie6HO'I/ICCH€I[0BaTeJ'ILCKOI71,
HpO@KTHOfI U COLIMAIbHOU JCATCIIBHOCTH,

OsBJianenue
NeHCTBUSIMU:
a) COBMeECTHAas JIesITeJIbHOCTD.

YHuBEpCaJbHBIMU KOMMYHUKATHBHBIMUA

0€301aCHOM HCHOJIb30BAHUM BAKHEHIINX HEOPraHUYECKUX U
OpraHn4cCKux BCIICCTB B 6BITy u HpaKTH‘ICCKOfI ACATCIIbHOCTHU
YCJIOBCKA, O6HII/IX Hay4YHBIX IMpuHOMUIIax XUMHNYECKOI'O
NPOM3BOJICTBA (Ha TMpHMEpE IPOU3BOJCTBA CEPHON KHUCIOTHI,
aMMHaKa, MeTaHoJIa, nepepaboTku HeTH);

- TPUMEHSTHh 3HAHUS O COCTAaBE M CBOMCTBAaX BEIIECTB JUIS
BKCHGPHMGHTaHLHOﬁ THUIIOTE3

MIPOBEPKHU OTHOCHUTEIIBHO

3aKOHOMEPHOCTEM IPOTEKAaHUs XUMHUYECKUX pPEakuuid U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHUS;

- BJIQJIETh CHCTEMOM 3HAHHUM O METOJAX HAYYHOTO MO3HAHMS
SIBJICHUM TPUPOJIBI, UCIOIB3YEMBIX B E€CTECTBEHHBIX HayKax MU
YMEHHUSIMH TPUMEHSTh 3TH 3HAHUS TPU SKCHEPUMEHTATBHOM
HUCCIEAOBAHNM BEIIECTB M I OOBACHEHUS XHUMUYECKHX
HMCIOIINX NpUpoAe MPaKTHYECKOU

JACATCIbHOCTHYCIIOBCKA U B HOBCeﬂHeBHOﬁ KU3HH,

SIBIICHUH, MECTO B

- yMeTh  aHAU3UPOBaTh  XHUMHYECKYIH0  WH(POpMAIIHUIO,
MOJly4aeMy0 W3 pa3HbIX HCTOYHHKOB (CPEICTB MacCOBOU
uHpopmaruu, cetb UHTEpHET 1 Ipyrue);

- BJIQJICTh OCHOBHBIMU METOJIAMH HAay4HOTO IO3HAHHS BEIECTB
U XUMHUYECKHUX  sIBJICHUH  (HaOmojeHwue,
AKCIIEPUMEHT, MOJICITUPOBAHHE);

- HMCIIOJIb30BaTh CUCTEMHbIC XMMHUYECKHE 3HAHUS ISl IPUHSATHUS
pelieHni B KOHKPETHBIX KHU3HEHHBIX CHUTYallUAX, CBSI3aHHBIX C
BEIIECTBAMU U UXIIPUMEHEHUEM;

-yMeTh ~ CaMOCTOSITENIFHO  IJIAHUPOBaTh U TPOBOJAUTH
XUMHYECKUNA  OKCIIEPUMEHT ¢  COONIOJICHWEM  TIPaBUI
Oe3omacHOTO OOpalleHuss ¢ BeleCTBAMU U JIaDOpaTOPHBIM

obopynoBaHuem,  (GOpPMYIUpOBaTH  IEJU

HU3MCPCHUC,

HUCCJICI0BaHusA,
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- TMOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M
WHIUBUYAIbHOH paboThI;

- IPUHAMATH LEIn COBMECTHOM JESTEIbHOCTH,
OpraHM30BBIBATH W KOOPAMHHMPOBATb JCUCTBUS II0 €€
JOCTH)KEHHMIO: COCTABJIATH IUIAH JACWCTBUM, paclpencisarh

pOJIK C yUETOM MHEHUH Y4aCTHHUKOB OOCYXJaTh PE3YJbTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUAX
peanbHOoro, BUPTYaJbHOTO u KOMOWHUPOBAaHHOTO
B3aUMO/JICHCTBHS,

= OCYHICCTBJIATH MO3WUTHUBHOC CTPATCTUYCCKOC ITOBCACHHC B

Pa3INIHBIX CUTyalluiX, IMPOABJIATH TBOPUYECTBO u
BOOOpakeHHe, OBITh HHUITUATHBHBIM

OBiageHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMHA
JAeCTBUSAMU: NPUHATHE ceOsl M IPYTUX JIIOJdei:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYrUX JIOAEH Mpu
aHaJlu3e pe3yJabTaTOB EATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYrUX JIOACH Ha OMINUOKY;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYroOro

YyeJIOBEKa;
B o06acTH 3K0J10rH4eCcKOro BOCIIUTAHUA:

- c()OPMHUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYphl, TOHUMAHUE
MIPOIIECCOB Ha
COCTOSIHUE TIPUPOJAHOW W COIMAIBHOW CpeIbl, OCO3HAHUE

BIUSHUSA  COLHAIBHO-DKOHOMUYECKHX
rJ100aTBFHOTO XapaKTepa SKOJIOTUYECKUX MPOoOIeM;

- IJJAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUI B OKpYyXKarolen
cpele Ha OCHOBE 3HAHUA IeJed YCTOWYMBOTO pPa3BUTHUSA
YEJI0BEYECTBA;
aKTUBHOE  HENpUSTHE
OKpYyKarollen cpene;

- YMEHUE MPOTHO3UPOBATH HEOIATONPUSTHBIE YKOJIOTUYECKUE

JICUCTBUN, IPUHOCAILIMX  Bpen

NPEJOCTABIATh B PA3JIMYHON (hPOpME pe3yabTaThl SKCIEPUMEHTA,
AQHAJIN3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

- C(l)OpMHpOBaTB MMPEACTABIICHHUA: O XUMHWYECKOH COCT&BJ’IHI-OH.IG?I
eCTeCTBeHHOHay‘lHOﬁ KapTUHbBI MHUpPaA, POJIM XMMHUH B IIO3HAHUU
SIBJICHHUI IIpupoJnbl, B (bOpMHpOBaHHH MBIIIJICHUA U KYJIBTYPbI
JIMYHOCTH, €€ @YHKHHOHaﬂbHOﬁ I'paMOTHOCTH, H€O6XOHHMOﬁ

JUIS ~ pEUICHUs  TMPaKTHYECKUX 3a7a4 W OKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0OPOBBIO M MPUPOIHOM
cpere;

- YMCTH CO6J'IIO)18.TL IIpaBujia 3KOJIOTUYCCKHU uenecoo6pa3H0ro
INOBCICHHUA B 6LITy n pr,[[OBOfI JACATCIIBHOCTH B LECIIAX
COXpPAaHCHUSA CBOCIO0 3IO0POBbA U Opr)KaIOIJ_ICﬁ HpHpOI[HOﬁ
Cpcabl,; YYUTHIBATL OIIACHOCTH BO3JCHCTBUS Ha JKHBBIC
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MIOCJIEACTBUS IIPEANPUHUMACMBIX JCUCTBUM, IIPEIOTBpAIIATh

HX;

- paclIMpeHHE OmbITa JEATEIBHOCTH SKOJOTHYECKOU
HANpaBJIECHHOCTH;

- OBJAJCHHE  HaBbIKaMH  Y4eOHO-HCCIEIOBATEIHCKOMH,

MPOEKTHOM U COLMAJIbHOM JEATEIIbHOCTH

OpI‘ AHU3 MBI OHpeHeHeHHHX BCUICCTB, IIOHUMasd CMBICJI
IIOKAa3aTelsl IPEAeIbHON TOIyCTUMON

KOHLIeHTpaIII/II/I;

- YMGTB HpOFHO3I/Ip0BaTI), aHaJII/I?;I/IpOBaTI) U OLCHUBATH C
MO3UI[UHA KOJIOTMYECKON OE€30IMaCHOCTH IOCIEACTBHUS OBITOBOI
U TPOU3BOJICTBEHHOM JESATEIBHOCTH YEJIOBEKA, CBSI3AHHOW C
nepepadOTKON BEIIECTB; UCIIOIB30BATh MOJyYEHHBIE 3HAHUS IS
HpI/IHSITI/ISI

IPaMOTHBIX pELIEHUH TMpolieM B CUTyalusX,

CBSI3aHHBIX C XHMHUEH;

- YyMETb OCO3HaBaTh ONACHOCTb BO3JEHCTBHUS Ha JKHUBBIC
OpPraHu3Mbl  OINPEJECICHHBIX  BEIIECTB, IOHMMAas  CMBICI
MOKa3aTeNsl MPEeAebHOM  JTONYCTUMOW  KOHUEHTPALMH, |
MOSICHATH ~ HAa  MpUMEpax  CHocoObl  yMEHbLIEHUS U

MPEIOTBPAILCHHS X BPEAHOTO BO3ACHCTBHS Ha

OpraHru3M YCJIOBCKA.
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2.CTpyKTYpa M cojep:KaHue 0011e00pa30BaTeIbHONH TUCHUILIHHBI « XUMU»

2.1 O0beM TUCHUILTHHBI H BH/IBI Y4eOHOI padoThI

Bua yueoHoii paboTbl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

B T.4.

OcHOBHOe coep:KaHue 64

BT. U..

TEOpeTHYECKoe 00yIeHne 32

MPaKTUYECKHUE 3aHITH 32

B T.4. KOHTPOJIbHBIE Pa0OTHI 2

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE 5

BT. U..

TEOPETHYECKOE 00yUeHUE 3

MPAKTUYECKHUE 3aHATHS 3

Ipome:kyTounasi arrectanus (1updepeHIHPOBaAHHDBII 32a49€T) 2




2.2 TemaTnyeckuii MJIaH U CoiepKAHUE TUCIIUTITHHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U PodecCHOHATBHO-OPHMEHTHPOBAHHOE), O0bem | Dopmupyemble
pa3jaesioB U TeM JabopaTopHbie H 9aCOB KOMIIETEHIIHH
NpaKTHYeCKHe 3aHATHUS, IPUKJIAJAHOI MOAYJ/Ib
1 2 3 4
OcHOBHOE coJiep:KaHue 66
Pazjnen 1. OcHOBBI CTpOeHMS BellleCTBA 6
Tema 1.1. OcHoBHOE conepxaHue 4 OK 01
Crpoenne atoMoB | Teoperuueckoe odyuenune 2
XUMHUYIECKUX CoBpemeHHast MOJIeNIb CTPOEHHS aToMa. DJIEeKTpoHHas KoHpurypanus aroma. Kiaccupukanns Xummuaeckux
SJICMCHTOB 1 3NIEMEHTOB (s-, P-, d-3neMenThI). BaneHTHbIe 31eKTpoHbI. BameHTHOCT. DIeKTPOHHAS TIPUPO/Ia XUMHUUECKON
npuponaa CBSI3H. DJIEKTPOOTpULIaTeNbHOCTh. KoBaneHTHast CBsI3b, €€ pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs
XHUMHYCCKOM (oOMeHHBIN U JOHOPHO-aKIleNnTOpHBIN). MloHHas cBsi3b. MeTayumdeckas CBs3b. BogopoiHas cBs3b. 2
CBA3H MexMoNeKyIIpHbIE B3aUMOJIEHCTBUSL.
H3oTorb1, 0CHOBHOE M BO30YXJCHHOE COCTOSIHUE aTOMa, THOPUAM3AIs aTOMHBIX OpOUTasei.
IIpakTHYecKkne 3aHATHS 2
Pemenue npaktuyeckux 3aJaHuil Ha COCTaBIIEHUE IEKTPOHHO-Tpaduueckux Gopmyi sreMeHToB 14
MIEPUOJOB.
Pewrenue 3aganuii Ha UCNIOJIB30BAHNE XMMUUYECKON CUMBOJIMKM U HA3BAaHUW COEMHEHUH 110 HOMEHKIIAaType 5

MEXAYHAPOIHOTO CO03a TEOPETUUECKON U MPUKIAIHON XUMUU U TPUBUAIBHBIX Ha3BaHUM IS COCTABIICHUS
XUMHUYECKUX (OPMYJI IBYXaTOMHBIX COETUHEHUI (OKCUAOB, CYIb(GUAOB, TUAPUIOB U T.11.) U APYTHX
HEOPraHMYECKHX COCAMHEHUH OTICIbHBIX KJIACCOB.
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Tema 1.2.
[Tepuonnueckuii
3aK0H M Ta0muIa

.. MenneneeBa

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme

OKO1
OK 02

HpaRTuquRne 3aHATUSA

[Tepuonnueckas cucreMa xumuueckux aemeHToB .M. Menneneesa. ®uznueckuii cmpica [leproanueckoro
3akoHa /.. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMU
MIPOCTHIX M CJIOKHBIX BELIECTB B COOTBETCTBUH C MOJIOKEHUEM XMMHUYECKOTo ieMeHTa B [leproanueckoit
cucreMe. MupoBo33peHdeckoe U HayqHoe 3HaueHue llepnoandeckoro 3axona /.M. MenneneeBa. [Iporaossr
J .. MenpaeneeBa. OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.
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Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTHICCKHUX SaﬂaHI/Iﬁ Ha XapaKTCpU3au0 XUMHUICCKUX
9JICMCHTOB

«Metamndeckue / HeMeTaNIMYeCKUE CBOMCTBA, AIIEKTPOOTPUIIATEIIHHOCT M CPOJICTBO K IJICKTPOHY
XUMHUYCCKUX BJICMCHTOB B COOTBCTCTBUC C UX BJICKTPOHHBIM CTPOCHHUEM U ITOJIOKCHUCM B Hepnonnqecxoﬁ
cucteMe xuMuieckux asemenToB J[.M. MenpaeneeBay.

Pa3nen 2. XumMnueckne peakuumn

10

Tema 2.1. Tunsl
XAMHYECKUX
peakuui

OcHoBHOE€ CoacpiKaHue

OKO1

Teopernueckoe o0yueHue

Knaccudukanus u TUIBI XUMUYECKUX PEaKIUil C ydacTUEM HEOpraHuyeckux BeulecTB. KonnuecTBeHHbIe
OTHOIIEHUSI B XUMHH. OCHOBHbBIE KOJIMYECTBEHHbBIE 3aKOHBI B XMMHH U PACUYETHI IO YPAaBHEHUSAM
XUMHUUYECKUX peakiuii. MoJb Kak eIMHHIA KOJTUYECTBa BelecTBa. MoJisipHast Macca. 3aKOHbBI COXpPaHEHHUS
Macchl U SHepruu. 3akoH ABorazipo. MomnsipHblit 00beM razoB. OTHOCUTENbHAS IJIOTHOCTH Fa30B.

Peakuuu koMiiekcooOpa3oBaHus ¢ y4acTHEM HEOPraHMYECKUX BEIIECTB (Ha MpUMeEpPe THIPOKCOKOMILIEKCOB
[IMHKA ¥ ATFOMUHUSA).

IIpakTHYeckue 3aHATHS

CocraBiieHHE YpaBHEHUHN pEakuii COSAMHEHUS, pa3JIOKEHUs, 3aMEIICHUsI, 0OMeHa. Y paBHEHUS PEeaKIuid
rOpeHusi, HOHHOTOo 0OMEHa, OKHCIIEHUS-BOCCTAHOBIICHHSI.

Pacuer konM4eCTBEHHBIX XapaKTEPUCTUK HCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTA PEaKI[UU COCTUHEHHS, €CIIH OJJHO U3 BEUIECTB JIAHO B U30BITKE
W/WIH COACPKUT npumecH. Pacyer MaccoBoi Ui 00bEMHOM J10JIM BBIXOJA MPOIYKTA PEAKIMH COCTUHEHUS
OT TEOPETHUYECKH BO3MOXKHOI0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. Pacuet Macchl (00bEM, KOJTHMUECTBO
BEIIECTBA) MPOJIYKTA PEaKI[UH, €CIIU OJTHO U3 BEIECTB JIaHO B BHUJIE PACTBOPA C OMPEIEIEHHON MacCcOBOM
J0JIel paCTBOPEHHOTO

BEIECTBA.

ypaBHeHI/IH OKHCJICHUA-BOCCTaHOBJIEHH. CTeneHb OKHuciIeHuA. OKUCIUTENb U BOCCTAHOBUTEIIb.
OKXHCIIUTEIIBHO- BOCCTAHOBHUTEIIHHEIC pC€aKuuu B IIPpUPOAC, IIPOU3BOJACTBCHHLIX IIPOLECCAX U
KU3BHCACATCIIBHOCTH OPraHU3MOB. OKHCIUTEIbHO-BOCCTAaHOBUTEILHBIN NMOTCHIHAJI CPCIBI. CocraBneHue u
YpaBHHUBAHUC OKHUCIUTCIIBHO- BOCCTAHOBUTCIIbHBIX peaKHHI’I MCTOAOM BJICKTPOHHOT'O Oananca. TunmuyHbIe
HCOPraHN4CCKUC OKUCIUTCIIN U

BOCCTAHOBHUTCIIN. 3J'IeKTp0J'IH3 pacTBOPOB U pacCIlJIaBOB coJieil.
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Tema 2.2.
DIeKTPOIUTHIECKA

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme

OK 01
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1 TUCCOLIMAUA
U UOHHBIN
o0MeH

Teopus 3neKTpOIUTHYECKOH aucconmanuu. Peakiuu nonHoro oomena. CocTaBieHHE PEaKkIuii HOHHOTO
OGMGHa IMyTEM COCTABJICHUA UX NOJHBIX U COKpPAIICHHBIX NOHHBIX ypaBHeHHﬁ.

IManponus coneit. 3HaueHHE THAPOIN3a B OMOJIOTHUECKUX OOMEHHBIX porieccax. [[puMeHenne ruipoin3a B
IMPOMBIIIJIICHHOCTH.

HpaRTuquRne 3aHATUSA

CocraBieHue peakiii HOHHOro 0OMeHa ITyTeM COCTaBJIEHUS X MOJHBIX U COKPAILlEHHBIX HOHHBIX
YpaBHEHUH.

HccnenoBanue cpenbl pacTBOPOB CoJiel, 00pa30BaHHBIX CHIIBHBIMU U CJIA0BIMU MPOTOJUTAMU, U KX PEAKITUN
C pacTBOpaMH Iiesioun 1 kapOoHata HaTpust. COCTaBlIEHUE pEeaKIMii TUAPOJIN3a COJIeH.

Paznea 3.

CTpOCHI/Ie H CBOMCTBa HECOPraHNvIE€CKUX BCUICCTB

14

Tema 3.1.
Knaccuduxarus
, HOMEHKJIaTypa
U CTpOCHHUE
HEOpPraHUYEeCKU
X BEILIECTB

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

[Ipeamet Heopranmdeckoi xumun. B3anmocBs3bp Heoprannueckux BemiecTs. Kimaccudukanus
Heoprannueckux Bemiects. [IpocTrie u cioxkHbIe BenecTBa. OCHOBHBIE KIACCHI CJIOKHBIX BEMIECTB (OKCHIBI,
TUAPOKCUBI, KUCIOTHI, coiv). HoMeHK1aTypa v Ha3BaHUE HEOPraHUYECKHUX BEIIECTB UCXOS U3 UX
XUMHYECKOHN (OPMYJIbI UM COCTaBJICHHE XMMHUUECKOH (OpMYJIIbl HCXOS U3 HA3BaHUS BEUIECTBA I10
MEXIYHAPOJHOW MM TPUBHAIIBHON HOMEHKIJIATYypE.

Mexmonekynsipabie B3auMoaencTBusa. Kpucramioruapatel. ArperaTHble COCTOSIHUS BELIECTBA.
Kpucrannunueckue u amopdHble BemecTBa. TUIBI KPUCTAITMYECKUX PEUIETOK (aTOMHAs!, MOJICKYJISIpHas,
WOHHasl, MeTajinyeckasi). 3aBUCUMOCTb (PU3MUYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAIINYECKOM
pemietku. [IpuunHbl MHOrOOOpa3us BEIIECTB.

COBpeMeHHHC npeaACTaBJICHHA O CTPOCHHUHA TBCPAbIX, ) KUJIKHUX H r33006p83HLIX BCIICCTB. }KI/II[KI/IC
KpUCTaJlJIbI.

OK 01
OK 02

IlpakTH4Yeckue 3aHATHSA

Pemenne 3amau Ha pacyeT MaccoBOW JOJMM (MacChl) XUMHYECKOTO 3JIEMEHTa (COEAMHEHHs) B MOJIEKYJe
(cmecm). Pemienne mpakTU4eckux 3afaHui MO KiIacCU(UKALMU, HOMEHKIAType U XUMHUYECKUM (popmyram
HEOPraHMYeCKUX BEIIECTB Pa3IMUHBIX KJIACCOB (HAa3bIBaTh M COCTABIATH (OPMYNIbI XMMHUYECKHX BEILECTB,
OTIpeNIeNAThIIPUHAIECIKHOCTD K KJaccy).
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Tema 3.2. OcHoBHOE colep:kaHue OK 01
dusnko- TeopeTuyeckoe ofy4enue OK 02
XHMHYCCKUE Metamsl. O0mue Gu3ndecKue 1 XUMUIECKHEe CBOHCTBA MeTAIIOB. CIIOCOOBI IMoJTydeHus. 3HAYCHHE
CBOHCTBA METAJUIOB ¥ HEMETAJUIOB B TIPUPO/IE M KUZHECATCIILHOCTH YeI0BEKa U OpraHu3MoB. Koppo3us MeTaioB:
HCOPraHU9CCKUX | gy KOPPO3HM,CIIOCOOBI 3AIIUTHI METAIIOB OT KOPPO3HH.
BCILCCTB Hemerannsl. OOume ¢puzndeckue 1 XMMUUECKHE CBOMCTBA HEMETAUIOB. TUTIMYHBIE CBOWCTBA MeTAIIOB [Y —

YII rpynn. Knaccudukanus u HomMmeHK1aTypa coeluHeHNI HeMeTauioB. KpyroBopoTel OMOreHHBIX

AIIEMEHTOB BIPUPOJIE.

XVMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB (OKCHJIOB, THAPOKCHIIOB, KHCIIOT,

COJIeH 1 /1p.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCAMHEHHIH,

BBICIIMX OKCHJIOB UTHPOKCHIOB.

IIpakTuyeckue 3aHATHS

CocraBiieHHE ypaBHEHUH XUMHUYECKUX PEaKIIUi ¢ y4aCTHEM TPOCTHIX H CJIOKHBIX HEOPTaHWMIECKUX BEIIECTB:

OKCHJIOB METaJUIOB, HEMETAIOB M aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBaHUU U

aM(pOTEPHBIX THAPOKCHJIOB, HEOPTAHMUECKUX COJICH, XapaKTePH3yIOUINX UX CBOMCTBA.

Perrenne mpakTHKO-OpPUEHTUPOBAHHBIX TEOPETUICCKUX 33JJaHUI HA CBOMCTBA U MOJy4EHHE HEOPTaHMUECKUX

BEIICCTB.
Tema 3.3. OcHoBHOe conep:xaHue OK 01
ITIpoun3sBoaCcTBO Teopernueckoe o0y4eHune OK 02
HCOPraHUHECCKUX | Qfmiue mpeacTaBICHHs O MPOMBIIUIEHHBIX CIIOCO0aX MOIyYEHHs XUMUYECKHUX BEIICCTB (Ha IPUMeEpPE 1K 1.1
BCINCCTR. MIPOM3BOJICTBA aMMHAKa, CEPHOM KHCIIOTHI).
3HaueHue u

IIPUMCHCHHUC B

I‘IepHEISI " [B€THas MCTAJLTYPTHsL. HpaKTI/IquKOG MPUMCHCHUC JJICKTPOJIM3a AJI ITOJTYUCHUA HICIIOYHBIX,
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ObITY 1 Ha

mCJII0OYHO3EMEIIBHBIX MCTAJIJIOB U aJIFOMUHUS. CTeKII0 U CHIIMKATHAS MMPOMBIIIJICHHOCTD.

MIPOU3BOJICTB [Ipo6rema 0TX0/10B ¥ TOOOYHBIX IPOAYKTOB.
e IpakTHyeckune 3aHATHS 1
Pemenne mpakTHKO-OpPUEHTHPOBAHHBIX 3aJaHU O POJM HEOPraHWYECKON XMMHH B PAa3BUTUU METUIIMHEI,
CO3/IaHUHM HOBBIX MaTEpUANIOB (B CTPOMTEIBCTBE M JIP. OTPACISAX MPOMBIIUICHHOCTH), HOBBIX MCTOYHUKOB 1
SHEpPruu (aJbTEPHATUBHBIC MCTOYHHKH SHEPIUH) B PEHICHUH MPOOJIEM HKOJIOTHYECKOH, YHEPreTHYecKoi u
MUIIeBO0e30acHOCTH.
KountpoJubHas 1
pa6ora 1
Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCcKHUX BellleCTB 16
Tema 4.1. OcHOBHOE coiep:KaHue 4 OK 01
Knaccuduranus, | Teopermueckoe oGyuenue 2
CTpOCHHUC H [Ipeamer opranndeckoi XuMun. B3anMoCBsI3b HEOPraHNYECKUX U OPraHUYECKUX BEIIECTB.
HOMCHKIATypa XHWMHYECKOE CTPOEHHUE KaK MOPSAIOK COETMHEHHSI aTOMOB B MOJIEKYJIE COTVIACHO MX BAJIEGHTHOCTU. OCHOBHBIE
OpraHM4eCcKux MOJIOXKEHUSI TEOPUH XHMHYECKOTO CTPOEHHUs OpraHudeckux coeauHeHuii A.M. Bbyrtiepoa. YriepomHsiit
BCINECTB CKEJIET OpraHWYEeCKOM MOJEKYNIbl. MOJNEKyIsIpHble W CTPYKTypHBIE (pa3BEpHYThIC, COKpAICHHBIC)
XUMHUYecKre (popmysbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHMUYECKOTO CTpOEHUs Mousiekyn. M3omepus u 2
M30MEpPHI (CTPYKTypHas, reoMeTprueckas (Iuc-Tpanc-u3omepusi). KpaTHOCTh XUMHUYECKO# CBSI3H.
[lonsitne o ¢yHkunoHanbHOM rpynne. [IpuHIUOBI KIaccUPUKAIMM  OPraHUYECKHX COCTUHEHHIA.
MexyHapoAHasTHOMEHKJIATypa U MPUHIIUIIBI HOMEHKIATYPbl OPraHUYECKUX COSAUHEHUH.
IIpakTHYecKHne 3aHATHS 2
Homenknatypa opraHM4ecKMX COEIUHEHHMH OTIENbHBIX KJIacCOB (HACHIIICHHBIE, HEHACHIIEHHBIE U
apoMaTH4ecKhe YTIeBOAOPOJbl, CIHUPTHI, (EHOJBI, aabJAETUAbI, KETOHBI, KapOOHOBBIE KHUCIOTHI H Jp.)
CocraBieHre TOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hOPMYN OpraHMYEeCKHUX BEIIECTB OTIEIbHBIX KJIaCCOB, 2
UCIOJIb3YS MX Ha3BaHHMs 10 CHCTEeMAaTH4YeCcKOW HOMeHknaType. Pacdersl mpocteiimei (hopMysl
OpPraHU4ecKOi MOJIEKYJIBbI,UCXO0/I U3 DIIEMEHTHOT0 cocTana (B %).
OcHoBHOeE coep:xaHue 7 OK 01
OK 02

Teopernueckoe o0yuenune
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Tema 4.2. DU3NKO-XUMHUYECKUE CBOMCTBA OPraHNYECKUX COSAMHCHHUI OTACTBHBIX KJIACCOB (0COOCHHOCTH
CBoiicTBa KJ1accu(pUKaIME HOMEHKIIATYPhl BHYTPH KJIacca; TOMOJIOTUYECKUH psAa 1 o0mmas hopmyrna; n3omepus;
OpraHMuecKHX (u3HUecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHUS ):
COCIMHEHUN — IpeleIbHbIC YTIIIEBOJOPOIbI. FopeHHe METaHa KakK OJUH U3 OCHOBHEIX HCTOYHHUKOB TEILIA B

MPOMBIIIIICHHOCTH U ObITY. CBOMCTBA MPUPOJIHBIX YTIIEBOIOPOIOB, HAXOXKICHHUE B IPUPOJIE U IPUMEHEHUE

AJIIKaHOB;

— HeTpeAeNbHbIC U apOMaTUYECKHUE YTIIeBOI0POabl. [lommmepusaiius STHIeHa Kak OCHOBHOE HAlPaBJICHHUE

€ro UCIoJb30BaHus. ['opeHune aneruaeHa Kak ICTOYHUK BBICOKOTEMITEPATYPHOTO TUTAMEHU JIJIsi CBAPKU U

pe3ku

METaJIJIOB;

— KHUCJIOPOJICOJEpIKAIINe COeNMHEHUsI (CIUPTBI M MpocThie 3GUpPbI, (EHOJbI, aIbIAETUIbl U KETOHBI,

KapOOHOBBIE KHCJIOTHI U WX MPOHW3BOAHBIC). [IpakTHUeckoe NPUMEHEHHE HSTUJICHTJIMKOJISL, TIIHIIEPUHA,

tdenona. [lpumenenue dopmanpaernaa, aneTaableTHIa, YKCYCHOW KHCIOTHL. MpIIa Kak COJIM BBICIIMX

KapOOHOBBIX KHCIOT. MOIOIIUECBOMCTBA MBLIA;

— a30TCOIepXKAIUe COeTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).

IIpakTHYeckue 3aHATHS

Pemenue nenovex npeBpaiieHnii Ha FeHETHUECKYIO CBSI3b MEXKIY KIacCaMU OPraHU4eCKUX COCTUHEHHH C

COCTaBJICHUEM HA3BAHUM OPraHMYECKUX COCIUHECHHI MO TPUBUAIBHOM MM MEXIYHAPOTHON

CUCTeMaTU4YeCKOMHOMEHKIaType. Pelienue pacueTHbIX 3aa4u M0 YPaBHEHUSAM PEAKIUil C yuacTHEM

OpraHUYECKUX BEIECTB.
Tema 4.3. OcHoBHOe conep:xaHue OK 01
Opranundeckue Teoperuveckoe o0yuenune OK 02
BCIICCTBA B buoopranmnueckue coequnenus. [lpumenenue u 6uonoruueckas posb yrieBooB. OKUCICHHE YTIEBOJIOB — 1K 2.1
KUSHCACATCIILHOC | ycTOYHUK SHEPTUU KUBBIX Oprann3MoB. O0acTi NpUMeHeHus: aMUHOKUCIOT. [IpeBpatiienus 6enKoB MUIU

TH 4Y€JIOBEKa.
[IponsBoacTBO U

B opranusme. buonornueckue ¢yHkiuu 6enkoB. buonornueckue QyHkuu xupoB. Ponb opranuyeckoit
XMMUU BpeUIeHnHU Mpo0sieM NHUIEBONH O€30MacHOCTH.
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[IPUMECHEHHUE HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. Ctpoenne HykieoTun0B. Cocta HykinenHoBbIX kuciot (JAHK,
OPraHu4eCKUX PHK). Posb HyKJIEMHOBBIX KUCIIOT B )KU3HEAESITEIbHOCTH OPraHU3MOB.
BCILICCTB B
MIPOMBIIICHHOCTH
[Tpou3BOACTBO OPraHMYECKUX BEIIECTB: MPOU3BOJCTBO MeTaHOa, mnepepaborka Hedru. [lonmdThiieH kak
KPYIMTHOTOHHAXXHBIH TPOJYKT XHMHUYECKOTO IPOM3BOJACTBA. I[IpuMmeHeHue sTuieHa. I[Ipou3BOACTBO
MPUMEHEHHE KaydyKa U PE3HHBI.
CuHTeTHYECKHE M WMCKYCCTBCHHBIC BOJIOKHA, WX CTPOCHHE, CBOMCTBA. [IpakTHueckoe HCIOIb30BaHHE
BOJIOKOH. CHHTETHYECKHE TUICHKH: W30JISIHS ISl TPOBOJIOB, MEMOpPAHBI ISl ONIPECHEHHSI BOJIbI, 3Al[HUTHBIC
IUIGHKA JJI1 aBTOMOOWJICH, TUIACTBIPH, XHPYPTHYECKHE TOBS3KH. HOBBIE TEXHOJOTHH JallbHEHIIIETO
COBEPIICHCTBOBAHHUS TIOJIMMEPHBIX MATEPHAIIOB.
Poutb opranuueckoil XUMUHU B PEIICHUH MPOOJIeM SHEPreTHUECKOH 0e30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
CO3/IaHUH HOBBIX MATEPHAJIOB, HOBBIX HCTOYHHUKOB SHEPTHH (A TEPHATHBHBIC HCTOYHUKH YHEPTHH).
IIpakTuyeckue 3aHATHS
Penrenne mpakTHKO-OPUEHTUPOBAHHBIX 33JJAHUI TI0 COCTABICHHIO XUMHUECKUX PEAKIINH, OTPaKAFOIIIX
XUMUYECKYI0 aKTHBHOCTh OPraHHMUYECKIX COSAMHEHHI B PA3JIMYHBIX cpenax (IPUPOIAHBIX, OMOJIOTHUECKHX,
TEXHOTCHHBIX).
Pa3zpnen S. KuHeTnyeckue M TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMHUYECKUX PeaKkuuii
Tema 5.1. OcHoBHOe conep:xaHue OK 01
Kunernueckue TeopeTnueckoe o6yueHmne OK 02
3aKOHOMCPHOCT Xumuueckue peakuuu. Kinaccupukanuss XHMHUYECKHX peakiuii: mo ¢$a3oBoMy cOCTaBy (TOMOTE€HHBIE H
H IIPOTCKAHUA reTEPOreHHbIE), 10 UCIOIB30BAHMIO KaTann3aTtopa (KaTaIuTHIECKUE i HEKATATUTHUECKHUE).
XUMHICCKHX CKOpOCTh pEaklliu, €€ 3aBHCUMOCTh OT pa3lUYHbIX (DAKTOPOB: MPHUPOJBI PEArHPYIONIMX BEUIECTB,
peaxumit KOHLIEHTPALIMM PEearupyronmx BeIllecTB, TeMieparypsl (mpaBuiio Baut-I'odda), mmomamym peakiuoHHOM

IIOBCPXHOCTHU, HAJIUYUA KaTaJIU3aTopa. Ponp KaTaJInu3aTopoOB B IpUPOAC U ITPOMBIIIIICHHOM IIPOU3BOACTBEC.

3Hepr1/1$[ AdKTHBaIlUH. AKTI/IBI/IpOBaHHHﬁ KOMILJICKC. KaTaJ'II/ISaTOpLI U Karaaui. Poib KaTajin3aTopoB B
nprupoacC UITPOMBIIIJICHHOM IIPOU3BOACTBC.

IIpakTHYecKkne 3aHATHA
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Pewrenne pacdyeTHsIX 3a1a4.
Perienne npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUN HA aHATTN3 (PAKTOPOB, BIMSAIOUINX HA N3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKLUH.

Tema 5.2.
TepmoanHamMuueck
ne
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX
peaKkui.
PaBHOBecue
XUMHWYECKU

X peakuui

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

Knaccudukanus XuMUYECKUX peakiuil: Mo TermIoBoMy 3h(dekTy (3K30TepMUUEcKHe, YHI0TEPMUYECKHE), TIO
obpatumoctu (oOpatumblie 1 HeoOpaTtuMeble). TernoBbie APPEKTh XUMUYECKUX peakuuid. TepMoxuMuueckre
ypaBHeHUs1. OOpaTUMOCTh peakinii. XUMHYECKOE PAaBHOBECHE W €r0 CMEIICHHUE MO ACHCTBUEM PAa3IMYHBIX
(GakTOpoB (KOHLIEHTpALUsl PEareéHTOB WM IPOJYKTOB PEAKLMHU, JABICHUE, TeMIepaTypa) A CO3JaHMs
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX ITPOLIECCOB.

[Tonsatue 06 sHTaNBIMU U SHTpOTUU. DHEprus ['md0ca. 3akon I'ecca u cinexcTBus u3 Hero. Ponb cmenieHus
paBHOBECHUS B TEXHOJIOTHYECKUX ITPOLIECCAX.

IIpakTHYeckue 3aHATHS

punnun Jle larense. Bausaue pazauyuHbix GakTOpoB HAa U3MEHEHHUE PABHOBECHUS XMMHUECKUX PEaKLIUM.
3aKOoH JIEHCTBYIONIUX MAacC M KOHCTaHTa XUMHUYECKOTO paBHOBECHs. PacueTsl paBHOBECHBIX KOHIIEHTpALIU
pearupyoIiux BelecTB U MPOAYKTOB peakuuii. PacueTs! TemnoBoro s dexra peakimi.

Pemenune npakTuko-opueHTHPOBAHHBIX 33/1aHU Ha mpuMeHeHue npuHiuna Jle-Ilatense A HaxoxAeHUS
HaIpaBJICHUS CMEIICHHS PAaBHOBECHUS XUMUYECKOM PeakIMy 1 aHainu3 (GaKkTOPOB, BIUAIOIIMX HAa CMEIICHHE
XUMHUYECKOTO PAaBHOBECHS.

OK 01
OK 02
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Pa3znea 6.

I[I/ICl'lepCHble CHUCTEMBbI

Tema 6.1.
JucnepcHsie
CHCTEMBI U
(baxTopsI UX

OcHoBHOe coepkaHue

OK 01

TCOPCTI/I‘leCKOC oﬁyqelme

Hucnepcusie cucteMsl. Kosmonansie cucrembl. ICTHHHBIE PACTBOPBI.
PactBoperne kak (usmko-xumudeckuii mpormecc. PactBopel. CrocoObl TMPHUTOTOBICHHUS PacTBOPOB.

OK 02
OK 07
IIK 3.1

YCTOHYMBOCTH PactBopumMocTs. MaccoBasi 1011 pacCTBOPEHHOTO BemiecTBa. [IpenenbHo MOMyCTUMBbIE KOHIIEHTPAIMU M UX
HCII0JIb30BAHKE B OLIEHKE 3KOJOTMYECKON OE€30MaCHOCTH.
Knaccudukanus aucnepcHslx cucteM Mo coctaBy. CrtpoeHue U (DakTOpbl YCTOMUMBOCTH JUCHEPCHBIX
cucteM. Pacrmo3HaBaHH€ WCTHHHBIX PacTBOPOB, KOJUIOMJHBIX PACTBOPOB M TPYOOJMCHIEPCHBIX CHUCTEM.
Crpoenue wurnemibl. PaccemBaHume cBeTa TpH MPOXOXKICHUM CBETOBOTO ITydKa Yepe3 ONTHYECKU
HEOoHOpOAHYIO cpeny (dddexTa
Tunnans).
IIpakTuyeckue 3aHATHS
Pemenue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB.
Pemenune npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUN Ha JUCIEPCHBIE CHUCTEMbI, HCIOJIb3yeMbI€ B
OBITOBOM W TIPOU3BOJACTBEHHOM JESITEIILHOCTH YEIOBEKa, C TO3WIIMH DKOJOTHYECKOW Oe30MmacHOCTH
MOCJIEACTBUI ¥ TPAMOTHBIX PEIICHUM MPoOJIeM, CBI3aHHBIX C XUMHECH.

KonTpoabHasi

pa6ora 2

Pa3znen 7. Ka4yecTBeHHbIE peakiui 00HAPY:KEHHUSI HEOPraHUYECKUX U OPraHUYeCKUX BellecTB
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Tema 7.1. OcHoBHOE colep:kaHue OK 01
OO6Hnapyxenue Teopernueckoe o0yueHue OK 02
HCOPraHWICCKUX | KayecTBEHHBIC XHMHYICCKHE PEAKIIUH, XapaKTEPHBIC ISl 0OHAPY)KCHUSI HEOPTAaHUYECKUX BEIIECTB (KATHOHOB
KaTHOHOB | Y AHUOHOB).
aHMOHOB IIpakTHyeckue 3aHATHA
CocraBieHue ypaBHEHUH peakinii oOHapyXeHHsl KaTHOHOB [—VI rpymi u aHMOHOB, B T.4. B MOJIEKYJISIPHON U
HMOHHOH (hopMax.
Peakuuu oOHapyx eHUS HEOPTAaHUYECKUX BELIECTB B PEATIbHBIX 00BEKTaX OKPYKAIOIIEH Cpeibl.
Tema 7.2. OcHOBHOE coep:KaHue OK 01
OO6HapyxeHHe Teopernueckoe o0yueHune OK 02
OpPraHu4eCKuX KauecTBeHHBIE XMUMHUECKHE PEAKIIMH, XapaKTepHbIE AJIs1 OOHAPYKEHHSI OTJEJIbHBIX KJIACCOB OPraHUueCKUX
BCINECTB COCIMHEHUI: (PCHOJIOB, AJIBJICTHIOB, KpaxMalia, yKCYCHOUM KUCIIOTBI, aMUHOKHCIIOT U JIp.
OTACIBHBIX IpaKkTHYecKHe 3aHATHS
KJ1accos ¢ CocraBiieHHE ypaBHEHUH peakiinii 0OHAPYKCHHUSI OPraHUYECKUX COCAMHEHUI: (DeHOJIOB, abJICTHIIOB,
HCHOMBIOBAHMCEM | haxManta, YKCYCHO# KHCIOTHI, AMHHOKHCIIOT I JIp.
KaquTBveHHHX Jlenatypanus O€IKOB IIpH HAarpeBaHHUH, IIBETHBIC PEAKIIMN OEIKOB.
peaKIuii

CocraBiieHHe KaueCTBEHHBIX peakiuii 0OHAPYKEHHsI OPraHUYEeCKUX COCTUHEHHI OTAEIbHBIX KIacCOB.
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KonTpoabHast

CTpOCHI/Ie BCIICCTBA U XUMHNYCCKUEC PCAKIINHU.

padora 3
IIpogeccuonaibLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHMe MPUKJIAJTHOTO MOLYJIsl) 6
Paznea 8. XuMus B ObITY M IPOM3BO/ACTBEHHOM 1eATEJLHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OCHOBHOE Colep/KaHne 6 |OKO02
Xumust B ObITYy U _{1IpakTHYecKHEe 3aHATHS 6 OK 04
MIPOU3BOJICTBEHHON > > > OK 07
EATETBHOCTH DKojorudeckasi 0€30MacHOCTb NOCIEACTBUM OBITOBOM U PONU3BOJCTBEHHOMN AESITEIbHOCTH YEJIOBEKA, 4
. ) . IK 1.1

YenoBeKa CBsI3aHHAs ¢ IepepabOTKOM BEIIECTB; MOUCK U aHATN3 XUMHUUYECKON HHPOPMAIUH U3 pa3IMYHbIX

HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHasl JINTepaTypa, CpeJICTBAa MaccoBOi nHpopMaluu, cetb uTepHer

u Jpyrue).

Keiichl (¢ yuetom Oymayiieit mpodeccuoHaIbHOM AesITeNbHOCTH) Ha aHau3 HH(OpMaluu O

[TPOM3BOJICTBEHHON EATENIbHOCTH YEJIOBEKA, CBSI3AHHOM C MepepadOTKON U MOJYyYeHHEM BEIECTB, a TAKKE C

PKOJIOrMYECKOi 0€30MacHOCTHIO.

3amura keiica: [IpeacraBienne pe3ynbTaTOB PEIICHUs KEHCOB (BBICTYIUICHHUE C MTPE3CHTAITUEH ) 2

2

Ipome:kyTounasi arrectanus (1uddepeHupoBaHHbII 32a4€T)
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3 YcaoBus peajm3anuu NporpaMmbl 00111e00pa30BaTEeIbHON THCIHUIIIHHBI

3. 1 . TpeﬁoBaHl/lﬂ K MUHUMAJBbHOMY MaT€pUAJIbHO-TEXHUYICCKOMY o0ecnevYeHuIo

Jnist peanu3alii MPOTpaMMbl JUCHUIUIMHBL JTOJDKHBI OBITH TPETyCMOTPEHBI CIETYIOIINE
CTienMabHbIC TOMEUICHUS: y9eOHbI KaOMHET XUMHUH U/WIIH yIeOHOU XUMUYECKOH J1ab0paTOPHH.

OoGopynoBanue y4eOHOro kaduHera (HArJsiiHble MOCOOUSN): HAOOPHI HIAPOCTEPIKHEBBIX
MoJesiel MOJIEKYJI, MOJIETIN KPUCTAJUIMYECKUX PEIETOK, KOJUIEKIIMU MTPOCTHIX U CI0XKHbBIX BEIIECTB
W/WIH KOJUICKIIMH TIOJMMEPOB; KOJUISKIMS TOPHBIX MOPOJ M MHHEpasioB, Tabnuma MeHseneesa,
yueOHble GpubMbl, IU(POBBIE 00pa30BaTEIBHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00y4eHHUsI: KOMIIBIOTEpP C YCTPONCTBAMU BOCHPOU3BEICHMS 3BYKa,
MIPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAaHOM, MYJIbTUMEAMIHAs JOCKa, yKa3Ka-TNpe3eHTep IS
MIPE3EHTALNMN.

OoGopynoBanue Jjadoparopur M padounx MecT JAOOPATOPUM: MEH3YPKH, MHUIETKH-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYITBI, TPSIMETHBIC U TTOKPOBHBIE CTEKJIA, TUTAHIICTHI IS
KaleJIbHBIX peaKIuid, GMIbTpoBabHAs OymMara, MPOMBIBAJIKH, CTEKIISTHHBIE TPOOUPKH, PE3MHOBBIC
poOKH, (pOHAPUKU, HAOOP PEAKTUBOB, CTEKJISIHHbIE MaJOYKH, IITATHBBI AJIsi MPOOUPOK; MEpPHBIE
IUJTUHPHI, BOPOHKHU CTEKIISTHHBIE, BOPOHKH AeNuTenbHbIe IumHaAprudeckue (50-100 mur), cTynku ¢
MecTuKoM, (paphopoBble YalllKu, MUHLETHI, GUIBTPHI OyMaXkHbIEe, BaTa, Mapiii, YacoBbIE CTEKIA,
AIIEKTPOTUTHTKH, JTA00OPATOPHBIEC IITATHUBBI, CITUPTOBBIC TOPEIKH, CITMYKH, TPHOOP VIS TOTYICHHUS
razoB (Wi mpoOWpKa € Ta300TBOJAHOW TPYOKOW), AepkKaTeNu isd TPOOUPOK, CKISHKH IS
XpaHEeHHsI PEaKTHUBOB, Pa3daTOUYHBIC JIOTKH;, XuMudeckue crakansl (50, 100 u 200 mi); mmartenu;
MUHIIETHI; TUTEJbHBIC IIUIIIBI; CEKyHJIOMEphI (TaiiMepsl), MepHble Tpodoupku (Ha 10-20 mn) u
MepHbIe KoJIOwI (25, 50, 100 u 200 mu1), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIC IMAJIOYKH;
KOHHYECKHE KOJI0bI st TuTpoBanus (50 u 100 Mi); MHAMKATOPHBIE MOJIOCKH I onpeaenenuns pH
Y CTaHJapTHas MHAWKATOPHAs IIKaJja; YHUBEPCATbHBIA MHAUKATOP; muneTku Ha 1, 10, 50 mu (unu
no3atopsl Ha 1, 5 u 10 M), OrOpeTKH Il TUTPOBAHUS, MeAUIMHCKUE mmpuilbl Ha 100—150 Mo,
nabopaTtopHble W/WIM aHATIMTUYECKHe Bechl, pH-MeTpbl, cymuibHbIi mKad, u ap. JabopaTopHoe
00opyI0BaHKE.
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3.2. Uudopmanuonnoe obecneueHne peau3anuu IPorpaMmbl

1. Baunos,JI.H. Xumus:yaeOnukasicpetaeronpodeccuonansHorooopasosanus/JI. H. b
uHoB,N.JI.ITeppunosa, T.B.CokxonoBa.—2-ensn.,crep.
—Camnkt-IletepOypr:Jlanp,2021. —260c.

2. Eropos,B.B.O0masxumMus: yaeOHUKIISCPE THETONPO(HECCHOHAIBHOTO 00pa3oBaHus /
B. B. Eropos. — Cankr-IlerepOypr : Jlanp,2022. —192c.

3. IIpecc,l.A.Obmasxumus: yaeOHOCoCoOre ISICPEIHErOTPO HeCCHOHATLHOTO
obpazoBanus / U. A. Ilpecc. — Cankr-IlerepOypr : Jlanp,2021. —496c¢.

4. IeromuxunaH.A.O6masxumus.Yueouuk.CITO/H. A Illeroanxuna—
Cankr-IletepOypr:Jlanp,2021. —164c.

5. IyzakoB,C.A.Xumus. 1 1kaacc:yued.as10011e00pa3oBar.opranu3aiiuii: yriayos. Ypose
Hb/C.A.Ily3akoB,H.B.Mamauna,B. A . ITonikoB.—2-en3a1.—M. :IIpocsemenue,2020. —320c.

6. TabpuensnO.C.Xumus:y4eo.mcTya.npod.yued.3asenennii/O.C.IN'abpuensa, 1.I.Oc
TpoymoB.—M.,2016.-256¢.

7. TaopuensnO.C.XumusuisanpodeccuiucnennaibHOCTEHTEXHUUECKOTOmpoGuIIs: yue
OHMKIIACTY. yupexaenuiicpea.nmpod.oopazosanus/O.C.I"abpuensu, .I".OctpoymoB.—4-
ensa.,crep.—M.:M3narenbckuiiiienTp«Axagemus»,2017.—272c.

I[OHOJ]HI/ITCJIBHI)ICI/ICTO‘IHP[KI/[

1. Jleonoma, I I'. Xumus : yuebnoe mocobue / I'. T'. JleonoBa. — CaHKT-
[TerepOypr:Jlanp,2022. —208c.

2. Taopuensn, O. C., JleicoBa, I'. I''Xumus: Kaura s HOpenomaBaTens:yueo.-
MeToa.mocoone.—M. Akagemus,2012.-332c¢.

3. Hukonbckuii, A.B. Xumus: y4eGHUKHITPAKTUK YM IJISCPEAHETONPO HECCHOHATLHOT00 0P
azoBanus/A.b.Hukonbckuii, A.B.CyBopoB.—2-eu3 ., iepepad. uaom.—
Mocksa:3narenscTtBolOpaiit,2020.—507c.—(IIpodeccnonanpHoeoOpazoranue).—ISBN9I78-
5-534-01209-5.—URL.https://urait.ru/bcode/452591

4. AHanuTHYeCKasXUMUS: ydeOHOCOCoOueIsicpeJHeronpodeccuoHaIbHOr000pa3oBa
nust/A.1. Anapues,l".K.JIynenko, T.I1. AnexcanapoBa,A.A.KazakoBa.—2-eu3 1., UCTIP. UAOTL.—

Mocksa:U3narenbctBolOpaiitT,2020.—107c.—(IIpodeccuonansuoeobpazopanue).—ISBNI78-
5-534-07838-1.—URL.:https://urait.ru/bcode/453609
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5. Boromonoga, 1. B. Heoprauudeckast xumusi: yaeonoe nocooue / .B.boromososa. -
MockBa:IH®PA-M,2020.-336¢.:un.-(ITPODPUns).-ISBN978-5-98281-187-5. -
Teker : IEKTPOHHBIH. -
URL:https://znanium.com/catalog/product/1061490

6. AnekcammpoBa, D. A. Heoprannueckas XuMmus. TeOpPETHYECKHE OCHOBBI
n1abopaTOPHBIN MpakTUKyM: yueOHWK / D. A. AnekcanapoBa. — 3-¢ u3l., crep. —CaHKT-
[TerepOypr: Jlawp, 2020. — 396 c¢. — ISBN 978-5-8114-3473-2. — Tekct
:3JICKTPOHHBIH//JIaHb:3IEeKTPOHHO-ONOINOTeYHAsICHCTEMa. —
URL:https://e.lanbook.com/book/130569

7. YepuuxosaH.O.,MemepsikoBaE.B.PemmaeM3anaunnoXuMHHCaMOCTOSATEIHO:
yuebHoe nocobue / H. FO. Uepuukosa, E. B. MemepsikoBa —Caunkr-IlerepOypr:Jlanp,2022. —
328c.

8. PesnnkoB.A.CO0pHUKYIPaK HEHHHN3AIAYTIO0PraHHUECKOMXUMHH: yIeOHOETIOCo0H
e/B.A.PesnukoB—Cankt-IlerepOypr:Jlanp,2021. —226¢.

9. KanycrunaA.A., Xansuenkol.I'.,Jlu6anosB.B.O6masuaeoprannueckasxumus. [ Ipak
tukyM/A.A.Kanycruna,.I'. Xanpuenko,B.B.
JIn6anos—Cankt-IlerepOypr:Jlanp,2020. —152c.

10. Tonuapos E. I'., Kouapamun B. 10., XoBus A. M. OcHOBBI 0011€il XUMHH: ydeOHOE
nocobue /E. I'. T'onuapos u ap. nox pea. H.B. CronsipoBa — Cankr-IlerepOypr:Jlanp,2020. —
464c.

11. Anexcunckuii,B.H.3aHnMmaTenbHBICONBITHITOXUMHN. -M. :Akagemus,2010-215 c.

12. Axmeros,H.C.AKTyaJabHBIEBOIPOCHIHEOPraHUIECKOMXUMUK. - M. : Akanemust,2010-
156¢.

13. Maiinexo,B. M. KakHayduThHIIKOIBHUKOBPEIIATH3a [a49MITO0 PraHMYeCKOMX UMUK -
M.:IIpocsemenne,2011- 230c.

14. 3yea, M. B. OOydeHue ydamuxcss MNPUMEHEHHIO 3HAHUH [0 XHMHH -
M.:IIpocsemenne,2011 -210c.

15. Jluncon, U. A. ITouemy u Kak uayT xumudeckue peakuun- M.: MUPOC,2010-110c.

16. Copokun,B.B.,30motaukos,D.I". Xumunsrecrax.-CI16.: Xumus, 2012
-95c.

17. Tperbsxos,lO./I.CnpaBounsiemarepuaibinoxumun.-M. :IIpocsemenne,2010 -320c.

18. Illakukosa,/[.M.TBopYeCTBOHAIPAKTUIECKUX3AHATUAXITOXUMHUU. -
M.:Axagemus,2010-84c.

HNuTepHeT-pecypesl

1. hemi.wallst.ru-«Xumus.O6pa3zoBaTeabHBIACANTIAIIKOILHIKOB)
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www.alhimikov.net-O06pa3oBaTenbHBIHCANTIISIIKOJILHUKOB
chem.msu.su-2DneKTpoHHasIONOINOTEKAIOXUMHUH
www.enauki.ru-Murepuer-uznanueisyunreneii« EcrecTBeHHbICHAYKI
1september.ru-Meromuueckasrazera"[lepBoeceHTsOps"
hvsh.ru-XXypran«XumMusiBIkosne»

www. hij.ru/-XKypaan«XuMusSKA3HBY

chemistry-chemists.com/index.html - DnexkrponHbIit xKypHaT « XUMUKH HXHUMUS.

https://foxford.ru/wiki/himiya-®oxcdop. YueOHuKnoxumum
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4. KOHTPOHL U OICHKA PE3YyJIbTATOB 0CBOCHUS 06m606pa3OBaTe.ﬂbH0ﬁ AUCIHUIIINHBI

KoHTposb 1 onieHKa pe3yabTaToB 00y4eHHs OCYILIECTBIISIETCS IPENOIaBaTeIeM B Ipoliecce
MPOBEJICHUSI TMPAKTUYECKUX 3aHATHH U JTA0OpPATOpPHBIX pPabOT, TECTUPOBAHMS, a TaKKE
BBITIOJIHEHUSI  OOYYAIOMUMUCS  WHAWBHIYAIbHBIX 3a/laHUH, MPOCKTOB, HCCIICOBAHHIA
Pesynbrarel 0OydeHHs OmpenessioT, YTO OOydwaromuecs JOJDKHBI 3HaTh, MOHHMATh |
JEMOHCTPHUPOBATH IO 3aBEPUICHUN N3YUCHUS AUCIIUTUTUHBI.

s hopMHUpOBaHUS, KOHTPOJISI M OLICGHKH PE3YJIbTATOB OCBOCHUS YUCOHOU JUCIIUTLIMHBI
HCIIOJIb3YETCsI CUCTEMA OIICHOYHBIX MEPOIPUATHHN, MPECTABIAIONMIAast COO0N KOMIUIEKC Y4eOHBIX
MEpPOIIPHUATHI, COTJIACOBAHHBIX C pe3y/bTaraMud OOydeHUs U CHOPMYIUPOBAHHBIX C YIETOM
OI'OC COO (npenmetnbie pe3yabTaThl no guctuminie) u @I'OC CIIO.

Mopyas / Pasnen

Ne / Tema PesynabTaT 00yuenus OueHoYHbIC MEPONIPUATHS OK

| |OcHoBHO# Moay/Ib

1 |Pa3gea 1. ®opmynaupoBath 0a30Bble
OcHoBBI NOHSATUS U 3aKOHBI XMMHMU
CTPOeHMs
BelllecTBa

1.1 |Ctpoenue atomoB |COCTaBJISATh XUMUYECKUE 1. Tect «CtpoeHue aToMOB OK 01

XUMHYECKUX bopMyIBl COEAMHEHUN B XUMHUYECKUX 3JIEMEHTOB U
AIIEMEHTOB U COOTBETCTBUU CO CTEMEHBIO |IPUPOAA XUMHUUECKON CBSZM.
pupoaa OKHUCJICHUS] XUMHYECKUX 2. 3a1auy Ha COCTaBJIEHUE
XUMHYECKON 3JIEMEHTOB, UCXOIS U3 XUMHUYECKUX POpMYIT
CBSI3U BaJICHTHOCTH U JBYXaTOMHBIX COE€AMHEHUIN

AIEKTPOOTPUIIATETHFHOCTH  |(OKCHUIIOB, CYIb(PHUIOB,
TUIPUJIOB U T.I1.).

1.2 |Ilepuomnueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoanusie  |OK 01
3aKOH U TaOJIMIIa |XHMHUYECKHE DJIEMEHTEI B TEOpPETUYECKHUE 3aJ]aHus Ha OK 02
JI.. MenpeneeBa |COOTBETCTBHH C UX XapaKTEPU3ANI0 XUMHIECKIX

MIOJIO)KEHUEM B 3JIEMEHTOB: «MeTamindeckue /

MIePUOINYECKON cucTeme HEMETAJNIMYSCKHUE CBOMCTBA,
XHUMHYECKHUX 3JIEMEHTOB 3JIEKTPOOTPULIATEIIBHOCTh U
J.1. MenneneeBa CPOJCTBO K JIEKTPOHY
XHUMHYECKHUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIIEKTPOHHBIM CTPOCHHUEM U
MIOJIOKEHUEM B TIEPUOAUYECKOU
CHUCTEME XMMHUYECKUX
anemenToB .. MenaeneeBa.
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
2 |Pa3gen 2. CocraBasaTs ypaBHeHusi u | KontposabHas padora
XuMHUYecKHe cXeMbl XUMHYECKHX «CTpoeHuHe BelecTBa U
peakuuu peakuuii XHMHYeCKHe peakuun
2.1 |Tunst CocraBiaTh peakuuu 1. 3amaun Ha cocTaBiieHUE OK 01
XUMUYECKUX COCIMHEHUS, PA3JIOKEHUs, |ypaBHEHUH peaKkIuii:
peaxuui oOMeHa, 3aMelleHus, — COeMHEHUS, 3aMeIICHUS,

OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHbIE
peakuuu U peakiuuu
KOMILJIEKCOOOpa3oBaHus (Ha
npuMmepe
TUAPOKCOKOMILIIEKCOB
QIIOMHUHUS U LIMHKA) C
y4acTHEM HEOPTraHUYECKUX
BEIIECTB

pasnokeHus, oOMeHa U peaxkiuil
C y4acTHEM KOMIUIEKCHBIX
coelMHeHu! (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB
ATIOMUHMUS ¥ IIMHKA);

— OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C
HCITOJIh30BaHUEM METOa
AJIEKTPOHHOTO OajnaHca;

— C y4acTHeM KOMIUIEKCHBIX
coelMHeHuH (Ha mpuMepe
TUPOKCOKOMIUIEKCOB ITUHKA U
AITFOMUHHS).

2. 3ajauu Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTEePUCTHUK MPOAYKTa
peaKIuy COeTMHEHNSI; MacCOBOM
WM 00bEMHOM JI0JI BbIXO/1a
MPOJYKTa PEaKIUU COCTUHEHUS
OT TEOPETUUYECKH BO3MOKHOTIO;
00BEMHBIX OTHOILIEHUH Ira30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BEIIECTB U MPOJIYKTOB PEAKIUU;
Macchl (00beM, KOTHYECTBO
BEIIECTBA) MIPOYKTa PEAKIIHH,
€CJIM OJIHO M3 BEIIECTB JJaHO B
BU/JIE PACTBOPA C OIPEICTICHHON
MAacCOBOM JI0JIEW pacTBOPEHHOTO
BEILIECTBA.
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MEPONIPUSTHS

OK

2.2

DNEKTPOIUTHYECK
ast JUcconuans u
HOHHBIN 00MEH

CocraBisTh ypaBHEHUS
XUMUYECKUX PEaKIHH
MOHHOTO OOMEHa C
y4acTHEM HEOPraHUYeCKuX
BEIIIECTB

1. 3ajanus Ha cocTaBlieHHE
MOJIEKYJISIPHBIX U MOHHBIX
pEaKuuii C y4acTUEM OKCHJIOB,
KHCIIOT, OCHOBAHUM U COJICH,
WOHHBIX PEaKUUH T'HApOIn3a
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KHUCIIOTHOCTH CPEIbI.
2. JTabopartopHas pabora
«Peakuu rusiponmnszay.

OK 01

Paznen 3.
Crpoenne u
CBOMCTBA
HEOPraHUYecKuX
BellleCTB

HccaenoBarb cTpoeHue u
CBONCTBA
HEOpraHu4ecKUX BellecTB

KonTposbHnas paGora
«CBOIiCTBa HEOPTraHNYECKHUX
BelIeCTB)

3.1

Knaccudukanmus,
HOMEHKJIATypa 1
CTpOCHHE
HEOPraHU4eCKUX
BEIICCTB

Knaccudummposats
HEOpraHNYECKUe BEIIeCTBa
B COOTBETCTBHUH C UX
CTPOEHHEM

1. Tect «Homenknarypa u
HA3BaHHE HEOPTaHMUCCKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYIIbl UITH
COCTaBJICHUE XUMHYECKOMN
(bopMyIbl UCXOIS U3 HAa3BaHUS
BEIIIECTBA MO MEXKIYHAPOIHON
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aj1aun Ha pacyeT MacCOBOM
J10JTH (MacChl) XHMHYECKOTO
a1eMeHTa (COeTMHEHHUSI) B
MoJIeKyJie (CMecH).

3. [IpakTnyeckue 3a1aHus 1o
KJIacCHU(PHKAIUU, HOMEHKIIAType
U XUMUYEeCKUM (opMynaam
HEOPraHMYECKUX BEILECTB
pa3IMYHbIX KJIACCOB.

4. IlpakTyeckue 3a1aHus Ha
OTpeeNIeHne XUMUYECKOI
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJ]a XUMHUYECKON
CBSI3M U TUIA KPUCTAJUTMYECKOM
PEIIeTKH.

OK 01

3.2

dusnko-
XUMHUYECKHE
CBOIicTBa
HEOPraHUYECKUX

YcraHaBauBaTh
3aBUCHUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEUIECTB

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBaHMUIA,
aM(pOTEPHBIX TUIPOKCHUJIOB U

OK 01
OK 02
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OuneHo4yHbIe MepONIPUATHS OK
BELLECTB OT CTPOEHUSI AaTOMOB U CoJIei.

MOJIEKYJI, a TAK)XKe THUIIA 2. 3ajaHus Ha COCTABJICHUE

KPUCTAJUIMYECKON PEIIETKH |ypaBHEHUM XUMHYECKUX
peaKuurii C y4acTUEM IPOCTHIX U
CJIOHBIX HEOPTaHUYECKHX
BELIECTB: OKCHJIOB METAJIJIOB,
HEMETAJIOB U aM(POTEPHBIX
AJIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAaHUH 1
aM(pOTEPHBIX THIPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOINX UX CBOWCTBA
U CHIOCOOBI TIOJTyYEHHUS.
3. [IpakTuKO-OpHEHTHPOBAHHBIC
TEOpeTUYeCKHe 3a1aHus Ha
CBOWCTBA M MOJIYYECHUE
HEOPraHMYECKUX BEIECTB.
4. JlTaboparopnas padota
«CBoliCcTBa METAJIOB U
HEMETaJIOBY.

3.3 |[Ipou3BoacTBO O6ocHoBwIBaTh 3HaueHue u |[Ipaktuko-opueHtupoBannpie |OK 01
HEOpPraHWYECKUX |IPUMEHEHUE 3a/IaHUs 110 COCTABJICHUIO OK 02
BEIIIECTB. HEOPraHWYECKUX BEIIECTB B | XUMUYECKUX PEAKIUN C IK 1.1
3HayeHue u ObITOBOI 1 y4acTHEM HEOPraHU4eCcKuX
IIPUMEHEHHE B IIPOM3BO/ICTBEHHOMN BEIIECTB, MCIIOJIBb3YEMBIX JUISl UX
ObITY U Ha NEeSITEIbHOCTH YEJIOBEKA UX |WACHTU(DUKALMY U
MIPOU3BOJICTBE (U3UKO-XMMHUYECKUMHU MIPOMBIIIJICHHBIX CIIOCOOOB

cBOMcTBaMU HOJTy4EHUs.

4 |Pa3nex 4. HccaenoBatb crpoenune n | KonrpoabHas padora
Crpoenne n cBOiicTBa oprannveckux |«CrpoeHue u CBOICTBA
CBOIICTBA BeleCTB OPraHU4YeCKHUX BelecTB)
OpPraHU4YecKux
BelIeCTB

4.1 |Knaccudukanus, |(Knaccupuumuponartsb 1. 3apanus Ha cocTaBieHue OK 01
CTPOEHUE U OpraHMYECKHE BEUIECTBA B |HAa3BaHUUI OPraHU4YECKUX
HOMEHKJIAaTypa COOTBETCTBUU C UX COEIMHEHUH 110 TPUBHUAJILHOU
OpPraHMYECKUX CTPOEHUEM WJIM MEXIYHapOJHOU
BEILECTB CUCTEMAaTHUYECKON

HOMEHKJIATYypeE.

2. 3aI[aHI/ISI Ha COCTAaBJICHUC
MOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (popmyt
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenus

OueHo4YHBIC MEPONIPUSTHS

OK

OpraHUYECKUX BEILECTB
OTJICJIBHBIX KJIACCOB.

3. 3ajauu Ha onpezeneHue
npocTeniel GopmMyIbl
OPraHNYeCKON MOJIEKYJIBI,
UCXOJIS U3 DIIEMEHTHOIO COCTaBa

(B %).

4.2

CBolicTBa
OpraHUYECKUX
COEIMHEHUI

YcranaBauBaTh
3aBUCUMOCTb (PU3HUKO-
XUMHYECKUX CBOIICTB
OPraHNYECKHX BEIIECTB OT
CTPOEHUS MOJIEKYJT

1. 3aganusa Ha cocTaBlIeHUE
ypaBHEHUN XUMUYECKUX
peaKkuuil ¢ yqacTueM
OpraHUYeCKHUX BEIECTB HA
OCHOBAHMU UX COCTaBa U
CTPOCHHSL.

2. 3amaHns Ha COCTABIICHUE
YpaBHEHUN XUMUYECKUX
peaknnii, WITIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C YIETOM
MEXaHU3MOB MPOTEKAHMS
JTAHHBIX Peakuil u
T€HETHYCCKOH CBS3H
OPraHUYeCKHUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacyeTHble 3a1a4u 110
YpaBHEHUSIM pEaKINil C
y4acCTHEM OpraHUYECKUX
BEIIECTB.

4. JlTaboparopnas padota
«[lonydyenue sTuiIeHA U
U3YYEHHUE €ro CBOICTBY.

OK 01
OK 02

4.3

Opranunueckue
BEILECTBA B
KHU3HEIESATEIBHOC
THU 4€JIOBEKA.
IIpousBoacTeo u
IIPUMEHEHHE
OpPraHUYECKUX
BEILECTB B
MIPOMBIIITIEHHOCTH

OO00CHOBEBIBATh 3HAYEHHE U
MIPUMEHEHUE OPraHUYECKUX
BEIIECTB B OBITOBOM U
IIPOU3BOJACTBEHHOMN
JIeATEIILHOCTH YeI0BeKa UX
(U3UKO-XUMHYECKUMHU
CBOMCTBAMU

[TpakTHKO-OPUEHTUPOBAHHBIC
3a/1aHus 110 COCTABIIEHHIO
XHUMHYECKHUX PEaKIHH ¢
y4acTUEM OpPTaHHUYECKUX
BEIIECTB, UCIIOJIB3YEMBIX IS UX
uaeHTU(GUKAIIH B OBITY U
MPOMBIIIJICHHOCTH.

OK 01
OK 02
IIK 2.1
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
5 |Pa3zpen S. HccnenoBats paBHoBecue |KonrpoabHasi pabora
Kunernuyeckue U |M CKOpOCTh XUMHYeCKUX |«CKOpOCTH XUMHYECKOI
TepMOAMHAMMYEC | peaKIui peakuuu U XuMu4ecKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XUMHYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBats BusiHUE 1. JJaboparopnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTPALUU BBIOOD: OK 02
MPOTEKAHHS pearupymoomux BemecTB 1 (— «OnpeaeneHue 3aBUCUMOCTH
XUMHYECKHAX TEMIIEPATYpPbl HA CKOPOCTh |CKOPOCTU PEAKIUU OT
peaxmuii XUMAYECKUX PEaKITHi KOHIICHTPALIMHU pearupyronux

BELIECTBY;

— «Onpenenennue 3aBUCUMOCTH
CKOPOCTH pEaKIMH OT
TEMIEPATYPHI».

2. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3aJaHus Ha
aHaiau3 (paxTopoB, BIUSIOIINX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKOW PEaKIUU.

5.2 |Tepmonunamuuec |MccnenoBarh BIusTHIE 1. 3amaum Ha pacuersl TemoBbx |OK 01
Kue W3MEHEHUS KOHIEHTpanuu |3¢dekToB xumuieckux peakmuii [OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEAKLUU CPEIbl U | OMpPEIEICHUEe TUIla peakliuu
MPOTEKAHUS TEMIIEpaTyphl Ha cMelleHue (10 TeroBoMY 3G (eKTy: IK30-
XUMHYECKUX XMUMHUYECKOTO PAaBHOBECHUS |H SHIOTEPMHUECKHUE).
peaxuii. 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
PaBHoBecue 3aJaHus Ha IPUMEHEHHE
XUMHYECKUX npunnumna Jle llarense mis
peakuuit HAXO0/ICHUS HANlPaBJICHUS

CMEIICHHS PAaBHOBECHS
XUMHYECKON PEaKIMK U aHAJIN3
(bakTOpOB, BIAUSIOMIMX HA
CMEIIEHUE XUMHYECKOTO
paBHOBECHS.
3. JJaboparopHas pabota
«M3yueHne BIUSIHUS Pa3TUYHbBIX
(bakTOpOB Ha CMEILIEHUE
XUMUYECKOTO PABHOBECHS».

6 |Pa3mex 6. HccaenoBats aucnepcusnie | KonrpoabHas padora no reme

ducnepcHbie CHCTEMBI «/lucnepcHbie cuCTEeMbI»
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Monayas / Pazgen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
CHCTEMBI
6.1 |IucniepcHbie Paznuuarh uCTUHHBIE 1. 3amaum HA TPUTOTOBJICHUE OK 01
CUCTEMBI U PacTBOPBI, KOJUIOUIHBIE pacTBOPOB. OK 02
(hakTophI UX pacTBOpPHI U 2. Ilpakruko-opuentupoBannsie 11K 3.1
YCTOMYUBOCTH rpy0OMCIIEPCHBIE CUCTEMBI |pacUeTHEIC 3aJaHUS Ha
Ha OCHOBE XUMUYECKOTO JICTIEPCHBIE CUCTEMB,
JKCIIEPUMEHTA UCTIOJIb3yeMbIe B OBITOBOW 1
MPOU3BOJACTBEHHOMN
JeSITEIbHOCTH YEJIOBEKA.
6.2 |HUccnemoBanue HccnenoBath Gpusmko- JlabopatopHnast pabota (Ha OK 01
CBOICTB XUMHYECKHE CBOMCTBA BBIOOD):
JIACTIEPCHBIX pa3IMYHBIX BUJIOB — [IpuroToBieHne pacTBOpOB;
CUCTEM JIMCTIEPCHBIX CHCTEM — UccnenoBanne AUCTIEPCHBIX
CHUCTEM.
7 |Pazgen 7. HccnenoBarsb cBoiicTBa
KadecTBeHHbIEe |OpraHu4ecKuX H
peakuuu HEeOpraHu4ecKUX BellecTB
o0Hapy:KeHus! € UCNOJIb30BaHHEM
OPraHU4YecKNX U |KayeCTBEHHBIX peaKIuii
HEOpPraHu4ecKux
BelleCTB
7.1 |OGHapyxeHue HccnenoBarh 1. JJaboparopnas pabora (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHbIC PEaKIM1 BBIOOD):
KaTHOHOB U HEOPraHUYECKUX BEIIECTB |— AHATUTHYECKHUE PEaKIUU
AHHUOHOB katuoHoB [-VI rpynm;
— AHanmuTH4ecKne peakiuuu
AQHUOHOB.
2. [IpakTuyeckuie 3a1aHus Ha
COCTaBIICHUE YPaBHEHUI
peakiuii OOHapyKEeHUS
kaTtuoHOB [-VI rpynn u
AQHUOHOB, B T.4. B MOJICKYJISIPHOU
U MOHHOH (opmax.
7.2 |O6HapyxeHue Hccnenosate 1. JTaboparopHas paboTa (Ha OK 01
OpraHU4ecKuX Ka4eCTBEHHbIE PEaKIH BBIOOD):
BEIIECTB OpraHMYECKUX COeMHEHNN |— KadecTBeHHbIE peakinu Ha
OTJENBHBIX OTJICJIbHBIX KJIACCOB OTJICJIbHBIE KIIaCChI
KJIACCOB C OpPraHWYECKUX BEIECTB;
UCTOJIb30BAHUEM — KauecTBeHHbI# aHanus3
Ka4eCTBEHHBIX OpPraHUYeCKUX COeTMHEHUH TI0
peakuuit (YHKIIMOHATIBHBIM TPYIIIIaM.
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Monyas / Pasnen

Ne / Tema PesynbTaT 00yuenus OueHo4YHBIC MEPONIPUSTHS OK
2. IlpakTyeckue 3ailaHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peakuuii oOHapyKEeHHUS
OPraHUYECKUX COCTUHECHU .
Il [[Ipuknagnoi Mmoayab
8 |[Pa3gen 8. OuenuBath nocjeacTBusi |(3amura Keiica (¢ yueTom
Xumusi B ObITY U |OBITOBOI U Oyayureii npogeccuoHaIbHON
NMPOM3BOJACTBEHH |NPOU3BOJACTBEHHOM JesiTeJIbHOCTH)
0ii 1eAATeIbHOCTH |1eSITeJIbHOCTH YeJIOBEKA C
YyeJIOBEKAa MO3UIUI IKOJTOTHYeCKOMH
Oe3omacHocTH
Xumus B ObiTy 1 |OnienuBath nocneAactBus | Ketic (¢ yuetom Oymymiei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npoeCcCUOHATBHOU OK 02
W IeATeIbHOCTH  |IPOU3BOJICTBEHHON JIESITETHHOCTH) OK 04
qeJI0BEKa NEeITeIbHOCTH YelioBeKa ¢ | BOo3MOKHBIE TEMBI KEHCOB: OK 07
MO3UIIMH DKOJOTHYECKOM 1. IloreruieHue KIuMara u IIK 1.1

0€e30I1aCHOCTH

BBICBO60)K)I€HI/IG Ta30BbIX
THUAPATOB CO JHA OKeaHa.

2. Bynymue MaTepuasl IS
aBHa-, MAIlIHHO- U
MPUOOPOCTPOCHUSL.

3. HoBble MaTepuanbl 1ist
COJIHEYHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE
pPacTHTEIbHBIX MPENapaToB.
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