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1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBI YYEBHOMN
JAACHUITIIINHBI
00/1.09 Xumus

1.1. Leap 1 MeCTO TMCHUIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbl

Henmu gucrummuasl OO/1.09 Xumus:

—  (opmupoBaHUE OCHOB IIETOCTHOW HAYYHOU KAPTHHBI MUPA;

— ¢opMupoBaHHE TMOHUMAHHUS B3aUMOCBSI3U U B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX
HayK; c(hOPMHUPOBAHHOCTh MOHUMAHUS BIMSHUS €CTECTBEHHBIX HAYK HA OKPYKAIOIIYIO CpEeny,
OKOHOMHYECKYI0, TEXHOJIOTHUECKYIO, COIHMAIBHYID W OSTHYECKYIO Cdepbl JIesATEIbHOCTH
YEIIOBEKA,;

—  CO3/1aHH€ YCIIOBUH JUIS pa3BUTHS HaBBIKOB y4EOHOM, MPOEKTHO-UCCIEA0BATEILCKOM,
TBOPUYECKOH JIeATEITHHOCTH, MOTUBAIIUU O0yJAIOIINXCS K CAMOPa3BUTHIO;

— ¢opMupOBaHUE YMEHUI aHAIU3UPOBATH, OLIEHUBATH, POBEPATH HA JOCTOBEPHOCTD U
00001aTh HAYYHYIO HH(OPMALIHIO;

— ¢opMupoBaHHE  HaBBIKOB  Oe3omacHOW  paboOThl BO  BpeMs  IPOEKTHO-
HCCJIEIOBATENLCKON U 9KCIIEPUMEHTANILHOM AESITENbHOCTH, IPH UCIOJIB30BAaHUU J1a00PaTOPHOTO
000pyI0OBaHUS.

Huctunnuaa OO/.09 Xumus BkirodeHa B 00513aTebHYIO YacTh 00111€00pa30BaTEIbHOTO
[IUKJIa 00pa30BaTEIHLHON IPOTPAMMBI.

1.2. [lnanupyemble pe3yJbTaThbl 0CBOEHUS THUCIHHUILINHBI:

Pe3ynbTatel OCBOGHMSI JUCHUIUIMHBI COOTHOCSTCS C IUIAHUPYEMBIMH pe3yJibTaTaMu
OCBOEHHUSI 00pa30BaTeIbHOW MPOTpaMMbl, MPEJICTABICHHHIMU B MaTpUlle KOMIIETEHIUI
BBIMTYCKHHKA.

B pe3ynbrate 0cBOSHUS AUCHUTUIHHBI O0yYaIOIIHICS TOKEH:

Kon

YMmerhb 3HATH Biaagers HaBBIKAMHU
OK, IIK ) |

OK 01 | — pacno3HaBaTh 3a1a4y | — aKTyaJbHBII -
u/nnm npobiemy B | MpodeccruoHaIbHbIN u
npoeCCHOHATIBHOM  W/WJIM | COLMANbHBIM KOHTEKCT, B
COLIMAIEHOM KOHTEKCTE KOTOPOM PUXOJUTCS
— aHaIM3MpOBATh  3ajauy | paboTaTh U KUTb;

u/nnm npobiemy U | — CTPYKTYpy IUIaHa JUIs
BBIJICNIATE €€ COCTaBHBIC | PELICHUS 3ajad,
4acTu QITOPUTMBI  BBITIOJTHEHHUS
— ONIpEeNsATh sTamnsl | padot B
pelieHus 3a7auu; BISIBISTE | TPO(ECCHOHATBHOM u
U  2(pPEeKTUBHO  HCKaTh | CMEXKHBIX 00NACTIX;
UH(OPMAIIHIO, — OCHOBHBIC HWCTOYHUKHU
HE00XO0IUMYIO Ui | ”HOpMAIlMM M PECypCHI
pemIeHUsT  3a7a4dl  W/WIK | 7S pEUIeHUs 3a/1a4 u/uiu
poOIeMbI npobiem B
— COCTaBUTh IUTaH | PO eCCHOHATHEHOM
necTBus; OIIpENIeNIUTh | U/UIN COLIMAIbHOM
HEOOXOUMBIE PECYPCHI KOHTEKCTE;

— BIIQJIETh  AKTYaJbHBIMH | — METOJbl  pabOThl B
METOIAMU paboThI B | nmpodeccruoHaIbHON u
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npodeCcCHOHATBHON U | CMEXHBIX cdepax;
CMEXHBIX cepax — TOpSAJOK OLIEHKH
— peanu3oBaTh pe3yJbTaTOB peleHus
COCTaBJICHHBI! IUIaH npodeccuOHaATBLHON

— OLIEHUBATh pPE3yNbTaT U | ACSITEIbHOCTU
HOCJIEACTBHUS CBOMX

JEHCTBUI (CaMOCTOSITEIHLHO

WIH C IIOMOIIIbIO

HACTAaBHHKA)

OK 02 |- omnpepensaTe 3amaud Ajs | — HOMEHKJIATypa
MOKCKa uHbopMaIuy, | THPOPMAIIMOHHBIX
IUIAHUPOBATh IIPOLIECC | NCTOYHUKOB,

MOUCKa, BbIOUpATh | MPUMEHSIEMBIX B
HEOOXO/JUMBIE  HCTOYHHKH | MPO(HECCHOHATBLHON
uH(pOopMaLnu; JeSITEIbHOCTH;

— BBLIEIATH HauOosee | — MpPHEMBI

3HAYUMOE B MepeyHe | CTPYKTYpUPOBAHUS
uHpOpManuy, uH(popMaLuu;
CTPYKTYypUPOBAThH — ¢dopmar odopmiIeHHS
[0JIy4aeMyto MHQOpMAIHIO, | pe3yIbTaTOB MIOMCKa
0pOpMIISTH pe3ynpTaThl | UHpOpMaILKH;

MIOMCKa; — COBpPEMEHHBIE

— OILICHUBATH CpelIcTBAa M YyCTPOWCTBA
IPAKTUYECKYI0 3HAYUMOCTh | HH(OpMaTU3alLuy,
pe3yNbTaTOB IMOUCKA; MOPSAIOK UX MPUMEHEHUS
— IPUMEHATH CpeacTBa | U IIPOrpaMMHOE
nH(pOpPMaITMOHHBIX obecrieueHue B
TEXHOJIOTHI A peleHus | npodeccuoHaabHOM
npodecCHOHANBHBIX 337a4; | AEATEIbHOCTH, B  TOM
— HCHOJIb30BATh qucie uudpoBbie
COBPEMEHHOE MPOrPAMMHOE | CPEICTBA.

o0ecnieueHne B

npodeccuoHaNbHOM

JeSITEIIbHOCTH;

- HCIIOJIb30BaTh pPa3IUYHbIE

UGpoBBIE  CPEACTBA  JUIS

pelieHus

npodeccHOHAIbHBIX 33J1ay.

OK 04 | — opraHu3oBbIBaTh pabOTy | — MCHUXOJIOTHYECKHE
KOJUIEKTUBA U KOMaH/IbI; OCHOBBI NeSITeIbHOCTH
— B3aUMOJEHCTBOBATh C | KOJIJIEKTUBA;

KOJUIETaMH, PYKOBOJACTBOM, | — IICUXOJIOTMYECKHE
KJIMEHTaMU B X07ie | 0COOEHHOCTH JIMYHOCTH.
npodeCCHOHATEHON

JIEATEIILHOCTH.

OK 07 |— cobmonats HOPMBI | — TIpaBHUiIa
JKOJIOTUYECKOU JKOJIOTUYECKOU
0e30MacHOCTH; 0e301macHOCTH npu
— OIpenemnsaTh BEJICHUU
HaIlpaBJICHUS npodeccuoHanbHOM
pecypcocOepexeHus B | J€ATENBHOCTH;

pamMKkax mpodecCHuoHaATHHOU

— OCHOBHBIE  PECYypCHI,
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JeSTEIbHOCTH 1o | 3a7eiCTBOBaHHbIE B
npodeccuu, OCYMECTBIATH | TPOGECCHOHATHLHON
paboTy ¢ coOo/IeHUEM | AesITeNbHOCTH;
OPUHIUIOB  OEPEeKIUBOTO | — MyTH o0ecrieyeHus
MIPOU3BO/ICTBA; pecypcocoepexeHus;
— OpraHHU30BHIBATH — TPUHIIMITBI
po¢eCCHOHAIBHYIO OEpEKITUBOTO
JEATETbHOCTh C  Y4YETOM | IIPOU3BOJICTBA;
3HaHUH 00  M3MEHEHUU | — OCHOBHBIC
KIIMMaTHYEeCKUX  yCIIOBUU | HANpaBIEHUS W3MEHCHUS
peruona KIIMMaTHYECKUX YCIOBUM
peruona
[IK 2.3 | — wuccnenoBatb  (uU3MKO- | — poOIb XUMHH B | — MpaBWJIaMH TEXHUKH
XUMHUYECKHE CBOIicTBa | (POPMHUPOBAHUU 0e3omacHoOCTH pu
UCTHUHHBIX PACTBOPOB Kpyrosopa U | UCIOJIb30BAaHUU
— co0moaartk npaBwia | QYHKIIMOHAIBEHOM XUMHYECKHUX BEIICCTB
9KOJIOTHYECKH IPaMOTHOCTH  YEJIOBEKA | — OCHOBOIIOJIATAIONINM
1eJ1€c000pa3HOro TUTSt pelieHus | u XUMHUYCCKHMH
noBelieHHs B OBITY ¥ | IPaKTHYECKUX 3a7ad MOHATUSIMH, TEOPUIMH,
TPYJOBOH JIEATEIBLHOCTH B | — TPHEMBI YIPABJICHUS | 3aKOHAMH u
[EJSIX COXPAHEHUs CBOETO | XMMUYECKUMU 3aKOHOMEPHOCTSIMU;
37I0POBbSI M OKpYXKAIOIIEH | ImpoleccaMu YBEPEHHOE T0JIb30BAHNE
MPUPOAHOMN Cpebl; XUMHUYECKOH
YUUTHIBATH OITaCHOCTH TEPMHHOJIOTHEH u
BO3JICHCTBUS HA  JKUBBHIE CUMBOJIUKOH
OpPTaHU3MBI OIPEACTICHHBIX
BEIIECTB, IMOHUMAs CMBICT
MOKa3aTeIst MpeaeIbHON
JOTYCTUMON KOHIICHTPAIIUU
— OIIEHUBATh TMOCIEIACTBUSA
OBITOBOIA u
MPOU3BOACTBEHHOMN
NESTEIbHOCTH 4YeJloBeKa C
MO3UIMKA  3KOJIOTUYECKOMN
0e30MacHOCTH
1.3. O6ocHoBanne yacoB BapuatusHoi yactu OIIOII
O0ocHoBanme
NeNe | omosHuTebHBIE 3HAHUSA, | Ne, HaumeHoBaHne | O0beMm BKJIIOYEHHS B
n/n yMEHMNsl, HABBIKH TeMbI 4acoB padouyio
nporpamMmmy
1 | 3narts: Tema 1.4. 2 Pacmupenue u
3HaueHUe AucIepcHbIX cucteM | Knaccudukanus yriay0nenue
JUIsL  OpraHu3Ma  4eJIOBeKa, | JUCTIEPCHBIX CHCTEM MTOJITOTOBKH,
MIPOMBIIIIJICHHOCTH u onpenensieMoit
KEJIE3HOJOPOKHOTO coJiepKaHUuEM
TpaHCTIopTa. 00s13aTeNBEHOM
YMeTs: 4acTu
OTIPEICTISATh CTETEeHb BIUSHUS
JUCTICPCHBIX ~ CUCTEM  JUIS
opranmu3ma YeNoBeKa,
TTPOMBIIIIIICHHOCTH u




KEJIE3HOJOPOKHOT O
TpaHCIIOpTA.

Bnaners HaBbIKamu:

aHaJIM3a BIUSHUS AUCIIEPCHBIX

CHCTEM IOE OpraHu3mMa
YeNlOBEKa, MPOMBINIICHHOCTH
" KEIIE3HOJOPOKHOTO
TPaHCIOPTA.

2 | 3HaTh: Tema 3.2. Metais 8 Pacmpenue n
METO/IbI 3aIUTHI OT KOPPO3HH | U HEMETAJUIbI yriIyoneHue
YMmeTb: HOJITOTOBKH,
aHAJIM3UPOBATh BH/JIBI onpenensieMon
KOPPO3HH METAJUIOB COJIep)KaHUEM
Brnaners HaBbIKaMu: 00s13aTeNbHON
OTIPEJICIICHUS] THUIIOB KOPPO3HH 4acTu
METAJIOB

3 | 3Hark: Tema 5.1. 6 Pacmpenue u
CBOWCTBa CIIHPTOB u | Kucnoponconepxa yrITyOJIeHHe
aJIbJICTUJIOB. [IMe OPraHUYeCKUe HIOJITOTOBKH,
YMeTs: COCIMHEHUS OTIpeesIeMOon
aHAJM3UPOBaTh  MPHUMCHEHHE COJIepKaHUEM
KHCIOPOACOACPIKAIINX 00s13aTeNbHON
OpPraHUYECKUX COCIUHCHHU B 4acTu

paboTe  KEJIEe3HOIOPOKHOTO
TPaHCIIOPTA.

Bnaners HaBbIKaMu:
MIPUMEHEHHUSI CPEACTB TMTUEHBI
Ha OCHOBE
KHUCJIOPOJICOAEPKALTUX
OPraHNYeCKUX COCTMHEHUMU.

2. CTPYKTYPA U COAEP) KAHUE JUCIUAITJIMHBbI

2.1. TpyaoeMKOCTb OCBOCHHS M CHUILIIHHbBI

) OGneM B B 1.4. B popme
HaunMeHnoBaHHe COCTABHBIX YacTel AMCIUIIMHBI yacax NMPAaKT.
MOArOTOBKH
VYueOHbIe 3aHITHSA 78 -
CamocTtosTenbpHas paboTta - -
[TpomexxyTouHas aTTectanus B opme 3adera ¢ OIeHKON - -
Bcero 78 -




2.2. Conep:xaHue TUCHMILINHBI

Oo0beMm, ak. 4. /

Koabl koMneTeHuuid,

B TOM YHcJIe ¢dopmupoBanuio
HanmenoBanue Copepxanne y4eOHOro MaTepHuaJa, MPaKTHYECKNX H JJAa00PaTOPHBIX .
pA3IEIOB 1 Tem SARSCH B (hopMe nMpaKkTHUECKOMH KOTOPBIX
MOJAr0TOBKH, CIOCOOCTBYET dJ1eMEHT
aK. 4. NMPOrpaMMBbl
BBenenne Conep:xxanue 2 OK 01, OK 02, OK 04,
Hayunble MeTONbl MO3HAHHMS BELIECTB M XHUMHUYECKHX siBIeHUU. Pomb 2 OK 07
AKCIIEPUMEHTA ¥ TCOPUU B XUMUH.
Pa3znen 1. OcHoBHBbIE NOHSITUS U 3aK0HBI XuMuM. Ilepuoanyeckuii 3axon u Ilepuoanueckas cucrema 16/-
xumuyeckux 3j1emMeHToB .M. MenjeneeBa u crpoenne atroma. CTpoeHue BellecTsa.
Tema 1.1 OcHoBHble | Cogep:xaHue 4 OK 01, OK 02, OK 04,
NMOHATHA M 3aKoHbI | OCHOBHBIE TIOHATHSI U 3aKOHB XuMuH. BemectBo. AtoM. Monekyna. 2 OK 07
XHMHH Xumuueckuii asnemMeHT. AjsuioTpomnusa. IIpocTele W CIOXHBIE BEIIECTBA.
Xumudeckne 3Haku U (opmMynsl. OTHOCHUTENbHAS aTOMHas W MOJEKYIIpHAas
macca. KomuyecTBo BemiecTBa. 3aKOH COXPAaHEHHS MAcChl BEILECTB. 3aKOH
TIOCTOSIHCTBA COCTaBa BEIIECTB. 3aKOH ABOTaApPO.
B ToM umcsie NpaKTHYECKHX M J1a00PATOPHBIX 3aHATHH 2
[Ipaktnueckoe 3ansitue Ne 1. PacueTHele 3agauM Ha HAXOXKICHUE 2
OTHOCHUTEITbHOW MOJISKYJIIPHOW MAacChl, OIpeNle]IeHHe MacCOBOH  JIOJH
XUMHUYECKUX JIEMEHTOB B CIIO)KHOM BEIIIECTBE.
B Tom unciie camocTosiTeIbHAS PAa00oTa 00y4aIOIIMXCS -
Hcnonp3oBaHue pagrioaKTUBHBIX M30TOTOB B TEXHUYECKUX ILesaX. Pernienne
pacYEeTHBIX 337124 110 AITOPUTMY
Tema 1.2. | Conep:xkanue 6 OK 01, OK 02, OK 04,
Hepunomnyecknii 3akoH | [leproanyeckuii 3akoH u [leproandeckass cucreMa XUMHUYECKHX DIJIEMEHTOB 4 OK 07
U Hepnoauyeckas | JI.M. MenjieneeBa u cTpoeHHe aTomMa
cucTeMa  XHUMMYECKHMX | B TOM 4mnc/ie NPpaKTHYECKUX U JA00PATOPHBIX 3aHATHI 2
3JIEMEHTOB H.H. | TIpaktudeckoe 3anstue Ne 2. V3ydeHue 3aBUCHMOCTH CBOMCTB aTOMOB 2
Menneneesa M | 5]IEeMEHTOB OT CTPOEHHMS
CTPOEHHE aToMa
Tema 1.3. Crtpoenue | Coaep:xkanue 4 OK 01, OK 02, OK 04,
BelllecTBa Tunel XuMHUYecKuX cBsizel. MoHHAs XUMHYecKash CBS3b. KaTHOHBI, aHUOHBI. 2 OK 07, 1IK 2.3

ONeKTpoOTpULATENbHOCTh. KOBaneHTHbIE TOJSpHAs M HEMOJISApHas CBA3H.
Merauinueckasi CBsi3b, CBOMCTBAa MeTaJUIOB. BonopoaHas CBsi3b, CBOMCTBa




BCHICCTB C BOHOpOI{HOﬁ CBA3bI0.

B TOoM unciie NTPaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 2

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coAep:kaHue (nMpodeccuoHAIBHbIH 2

MOYJIb):

[TpakTnueckoe 3anstue Ne 3. Tunsl XUMHYECKHX CBsI3eH

B ToM uncie camocTosTebHAsA padoTa 00y4aOUIUXCS -

UucTtele BellecTBA M CMECH, AWCHEPCHbIE CHCTEMbl. (O3HAKOMHTBECS CO

CBOMCTBAaMHU JAMCIIEPCHBIX CUCTEM M COCTABUTH KOHCIEKT.
Tema 1.4. | Conep:xanue 2 OK 01, OK 02, OK 04,
Kaaccndpuxanus JucnepcHast pasza u gucriepcoHHAS Cpefa. 1 OK 07
AMCIEPCHBIX CHCTEM IIpodeccnoHanbHO-OPUEHTHUPOBAHHOE coJep:kaHue (conepsxkanue 1

NPUKJIATHOT0 MOIYJINA)

3HaueHue IUCIEPCHBIX CUCTEM JUI OpraHu3Ma 4eloBeKa, POMBIIUIEHHOCTH U

KEJIE3HOAOPOKHOTO TPAHCIIOPTA.

B Tom unciie camocTosiTeqIbHAsA pa0oTa 00y4ar0IMXCs -

[IpopaGoTka KOHCIIEKTOB 3aHSITUH, YYEOHBIX H3AaHUNA M JIOTMOJHUTEIBHON

JTUTEpaTypsl (10 BOMPOCaM K pasjiesiaM M TaBaM Y4eOHBIX M3JaHUi, a Takxke

COCTaBJICHHBIX IIPEoJaBaTeieM), TIOUCK, aHaIN3 M OLEHKa JONOIHUTEIbHON

WHPOPMALIMK 10 COACPKAHHIO YYeOHOTO MaTepualia M ONpeACTICHUI0

podecCHOHANBLHO 3HAYMMBIX 3aj1a4.
Paspeu 2. Bona. PacTtBopsl. JilekTponuTnyeckas qucconuanus. Knaccupukanus Heopranm4ecKux 12/-
CcOoeIMHEeHUI M UX CBOHMCTBA
Tema 2.1. Bona. | Conep:xanue 6 OK 01, OK 02, OK 04,
PacTBOpHBI. Bopa. PactBopsl. PacTBOopeHne. DIeKTpOIUTHICCKAS JUCCOIIAAIINS. 4 OK 07
PacrBopenne. Peaknnu nonHoro oomeHa. KuciioTel, OCHOBaHHUS M COJIH KaK 3JIEKTPOJIUTHL.
DJIEKTPOJHTHYECKAS B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aHATHIA 2
auccoumanus [Ipaktnueckoe 3ansthe Ne 4. IlpuroroBieHue pacTBOPOB € 3aJaHHBIMHU 2

KOHIIEHTPAIHSIMHL.
Tema 2.2. | Conep:xanue 6 OK 01, OK 02, OK 04,
Kaaccnpuxanus Knaccudukanus HeopraHn4eckux COSMHEHUH U UX CBOWCTBA 4 OK 07
HEOPraHNYecKuX Oxcupl 1 UX XUMHYECKHE CBOMCTBA: OCHOBHBIC, aM()OTEpHBIE M KHUCIOTHBIE
coeIUHEHUI ) UX | OKCHJIBl. XHUMHUYECKHE CBOMCTBa OKcuaoB. llonmyueHue oxcunioB. KucioOThL.
CBOIICTBA XUMHUYECKUE CBOWCTBA, CHOCOOBI IOJYYEHHS M KIACCHU(UKALUS KHCIOT.

OcHoBanusl. XUMHUYECKHE CBOWCTBA, CIIOCOOBI MOTYYEHUsS W KiaccH(pUKaLus
ocHoBanmii. Comu. XuUMHYECKHE CBOWCTBA, CHOCOOBI TONY4YEHHS U
Kyaccuuranys conel. ['unponus comeil.




B ToM 4mciie NpaKTHYECKUX M 1a00pPATOPHBIX 3aHATHH 2
[Ipaxktrueckoe 3amsatme Ne 5. Comm kak smektponutsl. [lomstue o pH 2
pactBopa. KucnoTtHas, menoyHas, HelTpalibHas cpelibl pacTBopoB. I'uapomnus
COJIEH.
B ToM umcie camocTosiTeIbHASA padoTa 00ydarOIIUXCs -
coobmenne ©Ha Temy: CepHas KHCIOoTa — «xJie0  XUMHYECKOI
MIPOMBIIITIEHHOCTH» HamuimunTe ypaBHEHHS peakLuil oOpa3oBaHUs CpeIHHX
COJIEH.
Paznen 3. Xumnueckue peaknyuu. MeTaaibl 4 HEMETAJLIbI 12/-
Tema 3.1. Xumuueckue | Cogep:kanue 4 OK 01, OK 02, OK 04,
peakuuu XUMHYECKHE pEeaKLMH. Knaccuduxarms XUMHUYECKUX peaxknuil. 2 OK 07
OKHCIUTETHHO-BOCCTAHOBUTENbHBIE — peakuuu. CKOpPOCTh ~ XMMHYECKHX
peakuui
B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aHATHIA 2
IIpaktnueckoe 3ansitue Neo 6. CocraBlieHHE YpaBHEHUH peakuuii B 2
MOJICKYJISIpHOW ©  HOHHOHW  (opme. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIC
peakuuu.
Tema 3.2. Meramasl u | Cogep:kanue 8 OK 01, OK 02, OK 04,
HeMeTaJlJIbI Merauisl 1 HEMETAILIBI 4 OK 07,IIK 2.3
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH 2
[IpakTuueckas pabora Ne 7. O3HakoMJieHHME C KOJUICKIIMECH HEMETalJIOB, 2
METAJUIOB U UX CIIJIABOB.
IIpodeccnonaLHO-OPHEHTHPOBAHHOE coJep:kaHue (copep:xkanue 2
NMPUKJIATHOTO MOIYJI5)
DNEeKTPOXUMHUUECKHUNA P HApsDKeHHsI MeTaiioB. CTaHAapTHEIE SJIEKTPOIHEBIE
NoTeHIMaNbl. ['anbBaHWYECKHE 3JIEMEHTHI, AaKKyMYJSTOPbI, TOIUIMBHBIE
3JIEMEHTHI. Y CTPOHCTBO, MPOLECCHI, MCHOJIb30BAHME HA KEJIE3HOZOPOKHOM
TPaHCIIOPTE.
B ToM uncie camocTosiTeIbHAsA padoTa 00y4arOUIIXCs -
Koppo3us MeTamioB 1 MeTosl 60pbOBI ¢ HEll. DIEeKTPOXUMHUYECKask U ra3oBas
KOppOo3usl. Buner JIEKTPOXUMHUIECKOM KOppO3UH: o0Opa3oBaHue
rajbBaHUYECKOM Naphl, KOHIEHTPALMOHHON AYEHKH, KOPPO3Us MO AEHCTBUEM
Oy IAI0MIKMX TOKOB. METOBI 3allUThI OT KOPPO3UH: MOKPHITHS, HHTUOUTOPBI
KOPpO3UH, IMEKTPOXUMHUUIECKas 3auTa. ['anpBaHoIuiacTuka. I'anpBaHocTerusl.
Paznen 4. OcHOBHble NOHATHSI OPraHMYecKOil XUMHUH M TeOpPUSl CTPOEHUS] OPraHMYecKHX 16/-

coeTUHEHU. er’leBOZIOPOZIBI 1 X IPUPOAHBIC UCTOYHUKHU
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Tema 4.1. OcHoBHbIE
MOHSATHUA OPraHUYecKoil
XUMHH " Teopus
CTPOEHUsI
OpPraHuYecKuX
coeTUHEeHHU

Conep:xanue

OCHOBHBIC TIOHATHS OPTaHUYCCKON XUMUH W TEOPHUS CTPOCHUS OPTraHWICCKUX
COeIMHEHUN

N

B ToM ymciie npakTHYeCKUX M 1a00pPATOPHBIX 3aHATHH

N

[Ipaktuueckoe 3austue Ne 8. M3rotoBieHue Moaeneit MOJIEKYJI OPraHUUYECKUX
BEILIECTB.

OK 01, OK 02, OK 04,
OK 07

Tema 4.2
Yriaesogopoasl u HX
NPUPOJAHbIE HCTOYHUKH

Coaep:xxanue

12

YrneBonopoasl ¥ UX NPUPOAHBIE HCTOUHUKHU

AnkaHbpl. AJIKaHBI: TOMOJIOTUYECKUM PSJl, ©30MEPHSI 1 HOMEHKJIIATypa aJKaHOB.
XVWMHUYECKHe CBOWCTBA aJKaHOB (MeTaHa, 3TaHA): TOPEHHE, 3aMelleHHe,
pasnoxxeHue, aeruapupoBanue. [IpumMeHeHne alkaHoB Ha OCHOBE CBOMCTB.
AJKEHBI. OTueH, €ro MOJIy4EHUE (meruapupoBaHuEM 3TaHa,
JIernojJuMepu3anuel  moiauaTwieHa). ['omojoruueckuit  psja,  U30MeEpHd,
HOMEHKJIaTypa aJKeHOB. XHMHUYECKHE CBOHCTBAa J3TWJICHA: T[OpPEHHUE,
KadecTBEHHbIC peakuuu (oOeciBeuyMBaHWE OpOMHOWM BOABI W pacTBOpa
MepMaHraHarta Kajus), Tuaparanus, nonuMepusanus. [Ipumenenue stuineHa Ha
OCHOBE CBOMCTB.

Huensl u kayuyku. [IoHATHE 0 IMEHAX KaK YIIIEBOJIOPOAAX C ABYMsI IBOMHBIMU
cBs3siMu. ConpsbKeHHBbIE JMEHbI. XHMMHYECKHE CBOMCTBa OytamueHa-1,3 u
n30mpeHa: oOecIBeunBaHWEe OpPOMHON BOJBI W TOJUMEpHU3aIUs B KaydyKH.
HatypaneHblii U cuHTeTMYECKHME Kayuyyku. Pe3uHa. AJNKUHBI. ALETHIEH.
XYMHUYECKHE CBOMCTRA alleTUIICHA: TOpEHHUE, 00ECIBEYMBAHHE OPOMHOM BOJIBI,
MIPUCOEANHEHUH XJIOpOBOAOpoAa W Tuaparanus. [IpuMmeHeHne anerusieHa Ha
OCHOBE CBOMCTB. MexXKJaccoBasi H30MEPHUsI C alKaJueHaMU.

Apenpl. benzon. Xumudeckwe CBOWicTBa O€H30a: TOpPEHHE, peaKIuu
3aMelleHus (TaJoreHHpoBaHWe, HHUTpoBaHue). I[lpumeHeHwe OeH301a Ha
OCHOBE CBOWCTB.

[IpupogHple  UCTOYHUKM  yriieBoIOpoAoB. llpupomHbelii  ra3: cocras,
npuMeHeHne B kadectBe TommBa. Hedts. CoctaB m mepepaboTka HeTH.
[eperonka Hed . HedrenpoayKkrel.

B ToM 4mciie MpaKTHYECKUX M 1a00pPATOPHBIX 3aHATHH

[Ipaktuueckoe 3ansatue Ne 9. O3HakOMIICHHE C KOJUIEKIMEeH 00pa3lioB HePTH U
HNPOIYKTOB ee mnepepaboTku. O3HAKOMIIEHHE C KOJUICKIHMEHl KaydyKoB H
o0Opa3namu U3IeNui U3 PE3NHBI.

N

[Ipaktuueckoe 3anstue Ne 10. OnpeneneHue B3aMMOCBS3H OCHOBHBIX KJIACCOB
YTIIE€BOAOPOJIOB

OK 01, OK 02, OK 04,
OK 07
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Paznen 5. Kucnopoacoaep:xkammue opraHuveckue coeIuHeHHsl. A30TCOAep:KAllle OPraHU4YecKHe

coenuHenusi. [loammepnbl

20/-

Tema 5.1.
Kucaopoacoaepskamue
opraHuveckue
CcoeIMHEeHHUs

Conep:xxanue

14

Kucnoponconepxamue opranndeckue coenuHenus. Cnuptel. [lomydenue
3TaHoNa OpOKEHMEM TJIIOKO3bl W THApaTanuedl >TuieHa. [mapoxcuibHas
rpynna Kak (¢yHKOuoHanpHas. [loHATHE O mHpenesNbHBIX OJHOATOMHBIX
cruprax. XHWMHYECKHE CBOWCTBA 3TaHOJIa: B3aMMOJICMCTBHE C HATpPUEM,
o0pa3oBaHME TIPOCTBIX MW CJOXHBIX 3(HUPOB, OKUCIEHHE B albACTH.
[IpumeHeHue 3TaHONIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBHS AT
OpraHM3Ma 4eJOBeKa M MpenynpexaeHue. [TUIepuH Kak IpeacTaBUTEIb
MHOT0aTOMHBIX cIUpTOB. KaduecTBeHHas peaklysi HA MHOTOaTOMHBIE CIHPTHI.
[Ipumenenue rmuuepuHa.

Oenon. Ouznueckne W XUMUYECKHE CBoWcTBa (peHoma. B3ammHOe BimsHUE
aTOMOB B MoJIeKyje (eHosa: B3aMMOJEHCTBHE C THAPOKCHUAOM HATpPUs U
a30THOU Kucnoroi. [Ipumenenne GpeHona Ha OCHOBE CBOMCTB.

Anpperunpl.  Ilomstme 006 ampgeruzax. AuiperuaHas TIpynma  Kak
¢yHkunonanpHas. @opManpAerH W €ro  CBOMCTBA:  OKUCICHHE B
COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOLIMM CIHPT.
[lomyuenue  anmbAETHAOB  OKHCIEHHEM  COOTBETCTBYIOIIMX  CITMPTOB.
[Ipumenenue Gpopmanpaeruia Ha OCHOBE €T0 CBOWCTB.

Kapbonossie kucinotel. [loHsTHEe 0 KapOOHOBBIX KHcnoTax. KapOokcuibHas
rpynna kak (yHKOWOHanbHas. [oMonormueckwid  psj  IpeAebHBIX
OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. llomydeHne KapOOHOBBIX KHCIOT
OKHCJICHUEM aJIbJIeTUA0B. XMMUYECKHUE CBOMCTBA YKCYCHOM KHCIIOTHI: OOIINE
CBOWCTBA C MHHEPAIBHBIMH KHCIOTAMH M PEaknus STepUPHUKAIINM.
[IpuMeHeHne yKCYyCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. BbIcmime >XHpHBIE
KHCIIOTHI Ha IPUMEpe MaIbMUTHHOBON M CTEapHHOBOM.

Crnoxnble 3Qupsl W OKUpbL. [lodydeHHe CIOXHBIX S(QUPOB peakiuen
srepuduranuu. CioxHble 3QUpPHl B NPUPOJIE, MX 3HadYeHue. [IpumeHeHue
CJIO’KHBIX 3()MPOB HAa OCHOBE CBOWCTB.

XKuper kak crnoxHbie d¢upsl. Kimaccudukarus xupos. XuMudeckrue cBoicTsa
KUPOB: TUAPONIU3 U THAPUPOBAHHE KHUIKHUX KUPOB. [I[pumMeHeHne kupoB Ha
OCHOBE CBOWCTB. Mbu1a.

VYrneBoapl. YrieBoabl, uxX Kiaccuukauus. 3HaYEHUE YITIEBOAOB B >KUBOMH
MIPUPOJIE ¥ )KU3HU YEJIOBEKa.

10

B Tom uncie MPAKTUYCCKUX U HaﬁopaTOpHLIX 3aHATHI

OK 01, OK 02, OK 04,
OK 07




12

[Tpaktuueckoe 3anarue Ne 11. CBoiiCTBa CHUPTOB U aJIbJICTHIOB.

[Tpaxtrueckoe 3aaaTue Ne 12, CpoiicTBa KapOOHOBBIX KHCIIOT

B Tom unciie caMmocTosiITEIbHASI Ppa60oTa 00y4aI0IMXCSI

[IpuMeHeHne KHUCIOPOACOACPIKAIMX OPraHUYECKHX COCAMHCHUH B paboTe
KeNe3HOAOPOKHOTO — TpaHcmopra.  CpencTBa  THTHEHBI Ha  OCHOBE
KHCIIOPOJICOIEPKAIINX OPTAaHIHYECKAX COeTUHEHH.

Cunrernueckue Morontue cpeactsa (CMC): moCTOMHCTBA U HETOCTATKH.

Tema
A3oTconep:kamue
OpraHuveckKue
COeTUHEHUS.
IMosmmmepsbI.

5.2.

Conep:xanue

»

Azotcoaepxkaiiue opranuueckue coequueHus. [lomumepsl. Amunsl. [lonarue
00 amuHax. AnmdaThdecKue aMuHBI, WX Kilaccu(WKanus W HOMEHIATypa.
AHWIMH Kak oOpraHudeckoe ocHoBaHue. [lomydyeHue aHWIMHA U3
HUTpoOeH3ona. llpuMeHeHre aHMIMHA HA OCHOBE CBOMCTB. AMHHOKHCIIOTHI.
AMUHOKHUCIIOTBI KaKk aM(oTepHble NU(OYHKIMOHAIBHBIE OpPTaHMYECKUE
COEIMHEHMs. XHMHYECKHE CBOMCTBA AMHHOKHCIIOT: B3aUMOJCHCTBUE C
IeI0YaMu, KUCIOTaMH | JIPYT C APYyroM (peaxius MOJIUKOH IEHCAIInH). beaku.
[lepBuyHas, BTOpHYHAs, TpPETHYHAas CTPYKTYpbl O€IKOB. XUMHYECKHE
CBOHCTBa O€NKOB: TOpEeHHe, ACHATypauus, TMOPOJU3, LBETHHIE PEAKLIHH.
buonormueckne ¢pynkmmn O6enkoB. [lomumepbl. benkn n momucaxapuasl Kak
OHMOTIONUMEDBI. [Tmactmaccsr. [lomyuenne  TOMUMEPOB  peakiuei
MOJIMMEPH3aLuU u MOJIMKOHACHCAIHH. TepmoruiacTuyHbIe u
TEPMOpEaKTHBHBIE IIacTMacchl. llpencraBurenu mmactmacc. BonokHa, ux
knaccugukanms. [lomyueHne BOJIOKOH.

B ToMm unciie caMocTOsITeIbLHAS paGOTa oﬁyqamumxm
AMUHOKHCIIOTBI — (KKUPITUIUKN OCIKOBBIX MOJICKYII. CHUHTETHYECKHE
BOJIOKHA HA aMHMHOKHCJIOTHOM OCHOBE.

OK 01, OK 02, OK 04,
OK 07

HpOMe)KyTO‘lHaﬂ aTrrecraumus

Bcero

78/-
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3. YCJIOBHUA PEAJIMBALIMN JTUCHUITIJIMHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecrieueHne

Kabuner «Oxpana tpyna».

3.2. YuyeOHo-MeToau4ecKoe odecredeHue
3.2.1. OcHOBHBbIE eYaTHbIE U/WJIN 3JIEKTPOHHbIE U3IAHUS

OcHoBHas JuTepaTypa:

1. Epoxun IO.M. Xwumus nmns npodeccwii M CHENHATBHOCTEH TEXHHYECKOTO U

€CTeCTBEHHO-Hay4Horo mnpoduneit (8-e wm3m.) 2021 r.

HEIOCPEICTBEHHBIMN.

JlonoTHUTeIbHAS JTUTepaTypa

— ISBN otcyrctByer. - Tekcr:

1. Epoxun IO.M. Xwumus g npodeccuii U CHEIHMATBHOCTEW TEXHMYECKOTO U

€CTCCTBECHHO-HAYYHOI'O

npoduieit

(8-e wm3m) (B

r. https://www.academia-moscow.ru/

3.2.2 JlonoJiHUTE/IbHbIE HCTOYHHKH
1. Tabpuensa O.C. Xumus: Texnonorudeckuii npodwinb: KHura s mpenomaBares:
yuebnoe m3manue / I'abpuensn O.C., JlsicoBa I'.I., Octpoymo M.I'. — Mocka: Akanemus,
2024. — 403 c. (O6meoOpaszoBarenpHass moarotroBka B yupexnenusx CIIO0). — URL:
https://academia-moscow.ru/off-line/free/701121692/701121692.pdf.

OnekTpoHHas 6ubianoreka «Academia-moscow». — TeKCT: 3eKTPOHHBIIH

SJICKTPOHHOM

—  Pexum

dopmare) 2021

J0CTyma:

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB
OCBOEHMA JUCIIAITJIMHbI

PesyabTaTnl 00yyeHus

IToxa3aTean 0CBOEHHOCTH

MeToabl OIEHKH

KOMIIeTeHIIMii
3Haer: - JIEMOHCTpalus  3HaHMH M | -DKCIEPTHOE
- AKTYQJIbHBIN | IOHUMAHUE OCHOBHBIX IMOHSTHH O | HaOIIOAEHUE 3a
npodeccuoHaNbHBIHI U | XUMHYECKOM COCTABJISIIOIIEH | 1eSITEIbHOCTHIO
COLIMAIbHLIN KOHTEKCT, B | €CTECTBEHHOHAYYHOMI oOyJaromuxcs Ha
KOTOPOM TMPUXOJUTCS paboTaTh | HEOOXOIUMOM JUIISE PEIICHUS | MPAKTUICCKUX
1 KHUTh; MPAKTUYECKHUX 3amad U | 3aHATUSAX;
- CIPpYKTYypy IUIaHa Ui | DKOJOTHUYECKHU 00OCHOBAHHOTO | -OLIEHKA  COOOIIECHUI
peleHuss 3afa4, aarOPUTMBI | OTHOLIEHHS K CBOEMY 3I0POBBIO U | (Tpe3eHTAIHiA),
BBIIIOJIHEHUS paboT B | IPUPOJHOM Cpele; AKCIEPUMEHTAIbHBIX
npo()eCCUOHATBHON U CMEXHBIX | BIAJEHUE CHCTEMOM XMMHUYECKHX | 3a/1a4;

00J1acTsX;
- OCHOBHBIE HMCTOYHHMKH
UHPOpPMALIUK U PECYpPChl IS

3HaHI/II‘;I, KOTOpasn BKJIIOYAcCT:
OCHOBOIIOJIararomue rmoHATHUA

-YCTHBIH OIPOC;
-IIMCbMEHHBIN OIPOC;
- TECTUPOBAHHUE;

pemIeHus 3a7a4 W/WIk IpoOIeM | CaMOCTOSITEIBHO COCTABIISIET | - BOIPOCHI IS

B Npo(eCCHOHATBHOM W/MIM | GOPMYNBl ~ HEOPraHMYECKMX U | MOATOTOBKH K 3a4ETY C
COIIMaJIBHOM KOHTEKCTE, OpTaHU4YCCKUX BCIIICCTB, OI_[CHKOI>'I

- METO/TBI paboTsI B | YpaBHEHHSI XUMUYECKHUX PEAKIUIt

HpO(l)eCCHOHaﬂBHOﬁ U CMCKHBIX | -IIPABUJIBHO YCTaHABJIMBACT

chepax. MIPUHAIJIC)KHOCTD W3YYEHHBIX



https://www.academia-moscow.ru/
https://academia-moscow.ru/off-line/free/701121692/701121692.pdf
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- HOMEHKJIATYpPY
UH(POPMAIIMOHHBIX UCTOUYHUKOB,
PUMEHSIEMBIX B
npohecCHOHATBLHOM
NeSITeITbHOCTH,

-IPUEMBbI  CTPYKTYPHPOBAHUS
nHpopmanuu;

-popmat oopmienus
pE3yJIbTaToB MIOMCKa
uHpOpMaLnu;

-COBpEMEHHBIE  CpeACTBa U
yCTpoicTBa HMH(POpPMATU3ALUH,
HNOPSIZIOK WX TNPUMEHEHUS U
nporpaMMHOe OOecredyeHue B
npodeCcCuOHATHLHON
JCATEILHOCTH, B TOM YHCIIE
U(PPOBBIC CPEIICTRA.
-[ICUXOJIOTHYECKUE OCHOBBI
JIeATEIbHOCTH KOJUICKTHBA;

- TICHXOJIOTHYECKUE
0COOEHHOCTH JINYHOCTH.

- mpaBWia  3KOJOTHYECKOU
0€30MacHOCTH NpU  BEJIECHUU

npodeccuoHanbHOM
JeSITEIIbHOCTH;

- OCHOBHBIE pecypchl,
3a/1e¥ICTBOBaHHBIC B
npodeccuoHanbHOM
JeSITEIIbHOCTH;

- IIyTH o0ecrieueHus
pecypcocOepekeHus;

- NpPUHUUOB  OEepeXIMBOIrO
IIPOU3BO/ICTBA;

- OCHOBHBIE  HalpaBICHUS
M3MEHEHUS KIIMMaTHYECKUX
YCIJIOBHM peruoHa

- MIPUEMBI yIpaBICHUS

XUMHUYECKHMH MTPOLIECCaMU;

- POJIb XUMUHU B POPMUPOBAHUU
Kpyrozopa u (hyHKIMOHAJIBLHOU
IPaMOTHOCTH  Y€JIOBEKa  JUIs
pELIeHUs] NPAKTUYECKUX 3a7a4

YmMmeer:

- pacrio3HaBaTh 3a7ady W/WUIU
npooiieMy B
poeCCHOHATPHOM u/unu

COLIMAJIbHOM KOHTEKCTE
- aHaAJIM3HPOBATh 3ajady W/WUIU
npobieMy U BbIENATH €€
COCTaBHBIE YaCTH

- ONpENENATh JdTalbl PELICHUS

HEOPraHMYECKUX M OPraHUYEeCKUX
BEILECTB K OMpPEIEIEHHBIM KJlaccaM
U TPYIIIaM COeTUHEHUI,

-IIPOBOJUT pacueTsl o
XUMHUYECKUM bopmyiiam u
YpaBHEHUSAM

- HCIIONb3YET CUCTEMHBIE
XUMUYECKUE 3HAHUS JJI MPUHATUS
perieHui B KOHKPETHBIX

JKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U WX IPUMCHECHUEM
B npodeccuoHaTbHON
NeSITeITbHOCTH,

- BBIMOJIHSACT XUMHUYECKUN
IKCIIEPUMEHT

-pemaer AKCIIEpUMEHTAJIbHbIC
3aJjaud B COOTBETCTBUH  C
IIpaBUJIaMU TEXHUKU OE€30M1aCHOCTH
npu OOpaIleHHH C BEIISCTBAMHU H
1ab0paToOpHBEIM  00OpYyIOBAaHUEM

CaMOCTOSITEIIBHO BbIOMpaeT
HE00X01uMblIe METO/bI Juis
pemicHuA XUMHUYCCKUX

HpO(i)eCCI/IOHaJ'ILHHX 3aaa4.
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3aj1auu; BBISIBIISITh u
s heKTHBHO UCKaTh
uHpopmaluo, HE0OXOIUMYIO
JUISL  peUICHHsS 3aJa4yd  W/Win

npo0emM
- COCTaBUTh IIIaH JCHUCTBUS,
OTIPEICIIUTh HEOOXOIUMBbIC
pecypchl
- BJIAJICTh aKTyaJbHBIMH
METOaMHU paboTbI B
npopeCCHOHATBHON U CMEXKHBIX
cdepax

- pc€alin30oBaThb COCTaBJICHHBIN
IJ1aH

OLICHUBATH pe3yabTar u
HOCJIEICTBUSA CBOUX JEUCTBUU
(camMoCTOSATEBHO 1503051 C

MOMOIIIbI0 HACTABHUKA)
ONpEeAENATh 3a/lauM JJIs [MOMCKa

uHpopManuy, IUTAHUPOBATh
IpOLEecC TIOUCKa, BbIOMpATh
HE00X0IuMblIe UCTOYHUKHU
uHpOpMaLNH;

- BBIJICNIATh Haubosee 3HauuMoe
B IIepEeYHe uH(popMaluuy,
CTPYKTYPHUPOBATh I0JIy4aeMYIO
UH(OPMaLIHIO, oopmiATh
pe3yJbTaThl IOUCKA;

- OICHMBATh NPAKTUYECKYIO

3HAYUMOCTh pEe3yJIbTaTOB
MOMCKa;

- IIPUMEHSATH cpeacTaa
WH()OPMAIIMOHHBIX TEXHOJIOTHI
JUIs peleHus

poQeCCHOHANIBHBIX 337124,

- HCTOJb30BaTh COBPEMEHHOE
nporpaMMHOE OOecrieyeHue B
npodeccuoHanbHOM
JIeSITEIIBHOCTH;

UCIIOJIb30BATh pa3nuHbIe
uudpoBbie CpeacTBa TUISt
pemieHuss  npodeccruoHaATbHBIX
3aad.

OpPTraHU30BBIBATH paboty
KOJIJICKTUBA U KOMaH/bI,

- B3aMMOJICHCTBOBATh c
KOJUIETaMHU, PYKOBOJICTBOM,
KIIHEHTaMH B X0J1e
npodeCCHOHATEHON
JIeITEIIbHOCTH.

co0ro1aTh HOPMBI

3KOJOrHYECKOM 6630H3CHOCTI/I;
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-ONpeAETATh HalpaBJICHUS
pecypcocOepexeHnsi B paMKax
npodeccuoHaIbHON
NesITeIbHOCTH 1O Tpodeccud,
OCYILECTBIIATh paboty C
coOII0ICHUEM IPUHLIUIIOB
0epeKIIMBOro MPOU3BOJICTBA;

- OpraHu30BBIBAThH
po¢eCCHOHATBHYIO
JIeATEIbHOCTh C Y4E€TOM 3HaHUHI
00 M3MEHEHUHU KJIMMATHYECKUX
YCJIOBUM peruoHa

- HCCIIeIOBATh ¢$usuKo-
XUMHYCCKHE CBOMCTBaA
HMCTUHHBIX PAaCTBOPOB

- coOroaaTh paBUIIa
9KOJIOTUYCCKHU

1[EeJIECO00PA3HOTO TOBEJCHUS B
OBITY U TPYJIOBOM JEATEILHOCTH
B IIENIX COXPAHEHHUS CBOETO
30pOBbI M OKpY)Karouieu
MPUPOIHON Cpenbl; YUUTHIBATH
ONACHOCTh  BO3JCHCTBHS  HA

JKUBBIC OpraHu3Mbl
ONPEAECIEHHBIX BEIIIECTB,
IMOHMMAas CMBICI IIOKa3aTels
MpEeaEIbHON JIOITyCTUMOM
KOHIIEHTpallUU

- OIEHUBATb  IIOCJICACTBHSA
OBITOBOM M MPOU3BOJCTBEHHON
JIEeSITCILHOCTH  YEJIOBEKa  C
MO3UITHI 9KOJIOTHYECKON
0e301macHOCTH
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