MuHHCTEPCTBO CeJIbCKOro xo3siicrea Poccuiickoit Penepaunu
DenepajbHOE TOCYIAPCTBEHHOE OKOKETHOE 00pa30BaTe/ibHOE YUpeKAeHHue BbICIIEero
o0pa3oBanus «/larecranckmii rocyiapcTBeHHbI arpapHblii yHuBepcuTer uMmenu M. M.
d:kamOyaaToBay
ATrpapHO-3KOHOMHYECKHI TEXHUKYM

YTBEPX/IAIO:
NEPBBIA  MPOpEeKTOp
YKauios

N dE» eas 20ia

noanuceto: Pre0y BO
JATECTAHCKUN TAY
[ata: 2021.04.19
16:07:37 +03'00'

:] MopnucaHo undposon
—‘!ul

PABOYAS IPOT'PAMMA YUEBHOM JUCHUTILIUHBI

OI1.05. XumMnyeckne OCHOBBI DKOJIOTHH

AJISl CIeMAJIbHOCTH:
20.02.01. «PannoHampHOE UCTIOIB30BAHNE PUPOAOXO3SIMCTBEHHBIX KOMIUIEKCOB)

dopma o0yueHHsI — OUHAS

Cpox nonyuenust CI1O no IHIICC3 — 3 2.10 m.

Maxaukana



Pabouast mporpamma ydeOHON IMCHMIUIMHBI pa3paboTaHa Ha ocHoBe denepanbHOrO
rocyJapCTBEHHOTO o0pa3oBaTensHOro cranaapra (nainee — ®I'OC) no cnennanbHOCTH CPETHETO
npodeccuonanbHoro oopazosanus (manee - CIIO) 20.02.01. «PanuoHanbHOE HCIIOJIb30BaHHE
IPUPOJOX03AHCTBEHHBIX KOMIIEKCOBY

Opranmszanus-pazpadorunk: ®I'BOY BO «/larectanckuii rocy1apCTBEHHbBIN arpapHbIit
yHuBepcuteT uMeHn M.M. J[rxamOyiatoBa» ArpapHO-35KOHOMHUYECKUN TEXHUKYM

Pa3patGorumk:
I[IpenonaBaTens C—— 3.K. Pa6nanoBa
(3aHMMaemast 10JIKHOCTBD) (moamnuce) (MHUTMAITBL, (PaMUITHS)

Ono6peno Ha 3aceganuu [1LIK
O6menpodeccuoHaIbHBIX U CITCIHATBHBIX
MUCLIMILINH 110 cunerpansHocTsM 09.02.04
«MHpOpMaLIMOHHBIE CUCTEMBI (II0 OTPACTISIM)»
n 20.02.01 «PanpoHaabHOE UCIIOJIB30BaHHUE
MIPUPOIOXO3STCTBEHHBIX KOMILIEKCOB)

«22» mas, mpotokoi Ne 7

e, ot
> 4 2.U. Cas3ueBa
(moamuck) (vHULIUATBL, aMUITHS)

IIpencenarens [HIK




COJAEP)KAHUE

1. MACIIOPT PABOYEM MPOI'PAMMBI YYEBHOM JJMCIUILJIUHBI __ 4-6
2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JTUCIUIIJIMHBI 7-19

3. YCJIOBUS PEAJIN3AIIMYA YYEBHOM JUCIIATLINHBI 20-21

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOI
TV CHMILIAHEI 22-23




1. IACIIOPT PABOYEM TPOI'PAMMBbI YYUEBHOM JAACIHUIIIINHBI
OI1.05. XuMu4yeckue 0CHOBBI DKOJIOTMHI

1.1. O6saacTh NpUMeHeHHsI TPOTPAMMBI

PabGouass mporpamma y4eOHON JUCHUIIIMHBI SBISETCS YacThIO IPOrpaMMbl TOATOTOBKH
ClelMaIucToOB cpeaHero 3BeHa B coorBercTBUM ¢ PI'OC mno cnemmansHoctd 20.02.01.
«ParmoHanpbHOE UCIIOIB30BAHUE MTPUPOIOXO3SIHCTBEHHBIX KOMILIEKCOB)

PaGouast mporpamma y4eOHOH AUCIUTUTUHBI MOXKET OBITh UCIIOIB30BaHa B JIOTIOJHUTEIBHOM
npodeccHOHaIbHOM  00pa3oBaHMM (B MporpaMmax IOBBINICHUS  KBATM(DUKAUU U
MIEePENOIrOTOBKH ).

1.2. MecTo y4eOHOI IMCHUIITIUHBI B CTPYKTYpPe OCHOBHO NpogeccuoHaIbHO
00pa3oBaTeJIbHON MPOrPaMMbI: TUCITUTUIMHA BXOIUT B MPOQPECCHOHATBHBIN ITHKIL.
1.3. Hesan u 3aga4n y4eOHOH AUCHMILUIMHBI — TPeOOBAHUS K pPe3yJIbTaTaM OCBOCHHS
AUCHHUILIMHBI:

Paboyas mporpamma OpueHTHPOBaHA HA JOCTHKCHUE CIIEAYIOIMINX LIETIEH:

e OCBOEHME 3HAHHMI 0 XUMUUYECKOMN COCTaBJ'IHIOH_[CI‘/'I CCTCCTBCHHO - Haquoﬁ KapTUHbI MHUDpPaA,
BaYKHEHUIIINX XUMHUYCCKUX IMOHATHAX, 3aKOHAX U TCOPUAX;

® 0BJIA/ICHUEC YMECHHUSIMHU IIPUMCHATL IMOJYYCHHBIC 3HAHUA JIA 00BsCHEHHUS pa3HOO6paSHLIX
XUMHYECKUX SIBJICHMM U CBOMCTB BCIICCTB, OLUCHKU POJIU XHUMHH B PA3BUTHU COBPCMCHHBLIX
TEXHOJIOTUH U IMMOJIY4CHHH HOBBIX MATCPUAIIOB,

® PasBUTHE MO3HABATECJAbHBIX MHTEPECOB U MHTECIJICKTYAJbHBIX CIocoOHOCTelH B rmpomnecce
CaMOCTOATECIIbHOI'O HpI/IO6peTeHI/I${ XUMHYCCKHX 3HAHHH C HCIOJb30BaHUEM Ppa3InYHBIX
HCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX

e BOCNIMTAHME YOe/KAEHHOCTH NO3UTHUBHONW pPOJIM XMMHUHU B KH3HU COBPEMEHHOTO OOIECTBa,
HEOOXO/JMMOCTH XHMMHYECKH TI'PAaMOTHOTO OTHOUIIEHUS K COOCTBEHHOMY 3/I0pOBBIO U
OKpYXarollen cpee;

¢ IpUMEeHeHHUe MOJIYYeHHbIX 3HAHUH M yMeHMii /Ui 0€301acHOT0 MCIMOIB30BaHUs BEUIECTB U
MaTcpuaJioB B 6I>ITy, Ha IpOU3BOJACTBEC U B CCIILCKOM X03$H\/'ICTBC, AJi peIICHUS NPAaKTHYCCKHUX
3a/lady B IMOBCEJHEBHOW JKU3HU, JUISl MPEAYNPEXKACHUS SIBICHUI, HAHOCSAIIMX BPEA 3/10POBbIO
YEeJI0BEKa U OKPYKalollen cpelie.

B pa60qel71 nporpamMme  TCOPETHUYCCKUC CBCACHUA  OOHNOJHAKTCA  ACMOHCTpAllUAMU,
J'Ia60paTOpHLIMI/I OIbITAMU U NPAKTUICCKUMU pa6OTaMI/I.

B nmporecce wu3yueHus AUCHMUILTUHBI (QopMHUpyeTcs HHPOPMAIIMOHHAS KOMIIETEHTHOCTh
oOyJaromuxcsi, 1Jig 3TOro Mpu OPraHU3allK CaMOCTOSITENILHOM pabOThl OCYIECTBIISIETCS TOUCK
uHpopmanuu B VHTEepHETe, B y4eOHON M CIEIUANIBHON IUTEpPAaType C COOTBETCTBYIOIIHM
o OopMIICHHEM U TIPEJICTaBIIEHUEM PE3yIbTaTOB.

B pesynbrare wu3yueHus y4eOHOW JUCHUIUIMHBI «XHMHUYECKHE€ OCHOBBI  JKOJIOTHN
00yYaroImuics T0JKEH yMeThb:

- COCTaBIIAITh YPAaBHEHUS peaKUud, OTPaKAIOIIMX B3aWMOJAEWCTBHE pPAa3JIMYHBIX KJIACCOB
COEIMHEHUH C 00bEKTaMU OKPYXKAroIIeH Cpeibl;

- COCTABJIATDH 3JICKTPOHHO - HOHHBIN 0ajlaHC OKUCIUTEIHLHO — BOCCTAHOBHUTENILHBIX Imponeccon,
MPOTEKAIOIINUX B OKPYXKAIOIIEH Cpee;



- IPOBOAUTDL MMPAKTUYCCKUC PACUCThI U3YUACMBIX XUMUUYCCKHUX HBHCHHﬁ;
- IPOBOAUTDL MMPAKTUYCCKUC PACUCThI U3YUACMBIX XUMUUYCCKHUX HBHCHHﬁ;

- COCTaBJIATb YPABHEHMsI PpEAKLUMH, OTpPaKalOIIMX B3aUMOACHCTBHE pa3IMYHBIX KJIACCOB
OpPraHUYECKHUX COCIMHEHUN C 00BEKTaMH OKPY)KAIOIIEH CpeIbl;

- BBINIOJIHATh XUMUYECKUN DKCIEPUMEHT [0 PACMO3HABAHUIO BAXKHEWUIIMX HEOPTaHUYECKUX W
OPraHUYECKUX COCIUHEHUM;

- IPOBOJIUTH CAMOCTOSTENBHBI  MOMCK XUMHYECKOW HMH(POPMALUU C  HUCIOJIH30BAHUEM
pPa3IMYHBIX HCTOYHMKOB (HAYYHO-TIOMYJSAPHBIX M3JaHUIH, KOMIIBIOTEpHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETA); UCIONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHU Il 00pabOTKU | Mepeadn
XUMHUYECKON MH(DOPMAIUK U €€ MPEICTABICHHS B PA3IMYHbIX (popMax;

- CBA3bIBATb H3y‘leHHBIﬁ Marepuali co CBOCH HpO(i)GCCI/IOHaJIBHOﬁ JCATCIIBbHOCTBIO,

- pelaT pacyeTHbIE 33Ja4i 0 XUMUYECKUM (POpPMYyJiaM U ypaBHEHUSIM.

B pesynprate wu3yueHus y4yeOHOM JTUCHUIUIMHBI «XHMHYECKHE OCHOBBI  JKOJIOTHH
00y4arouuics 10KEH 3HATh:

- 3aKOHOMCPHOCTU XMMHUYICCKUX HpeBpameHm"I BCLICCTB,

- B3aUMOCBSI3b COCTaBa, CTPYKTYPbl, CBOWCTB M PEAKIMOHHON CIOCOOHOCTH BEIIECTB W
COEMHEHUH, YKOJIOTHYECKUE CBOMCTBA XUMHYECKHUX 3JIEMEHTOB U UX COCIMHEHUN;

- pOJIb XUMHWYCCKHUX ITPOICCCOB B OXPAaHC Oprxcanmeﬁ Cpenbl,

- HOBEHMININE OTKPBITHS XUMHH M TIEPCIICKTHUBBI HCIOJIB30BAaHUS HMX B O00JIACTH OXPaHbI
OKpYKaroIlIen Cpeibl;

- OCHOBHbBIE IIOHATUS PEAKIMOHHON AaKTUBHOCTU OPraHUYECKUX COEAMHEHWUH, 3aBHCHUMOCTb
(GU3MYeCKUX U XMUMHUYECKHX CBOICTB YIJIEBOJOPOJOB M HX HPOM3BOIHBIX OT COCTaBa MU
CTPYKTYPBI UX MOJIEKYIT;

- q)HSH‘leCKI/Ie U XHMHUYECKHE CBOMCTBA OpTraHHUYCCKUX COCHHHGHHﬁ, KJ'IaCCI/Iq)I/IKaI_II/IIO,
HOMCHKIJIATYypYy, TCHECTUYCCKYIO CBA3b

- q)HSH‘{CCKI/Ie U XMMMYECKHE METOJIbl HCCIAEIOBAHHUM CBOMICTB OpTraHU4YCCKUX COG,Z[I/IHGHI/II\/‘I,
9KOJIOTUYCCKYHO OMMAaCHOCTb OPIraHUYCCKUX COE€MHEHUI PAa3JIMIHBIX KJIACCOB

B pesynbrare wusydeHuss y4yeOHOM JAMCHUIUIMHBI OOYYaIOLIUICS JOJKEH HCIOJIb30BATh
PUOOpPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOM JEATEIbHOCTH U MIOBCEJHEBHOM KU3HU!

- IUTst OOBSICHEHUSI XUMUUYECKUX SIBJICHUN, TPOUCXOASAIIUX B IPUPOE, OBITY U HA TIPOU3BOJICTBE;
- OKOJIOTMYECKH IPaMOTHOI'O IIOBEJIEHUS B OKPYKalolIel cperie;

- OOCHKH BJIMAHUA XUMHUYCCKOTI'O 3arpsA3HCHUA Oprxca}omeﬁ Cpcabl Ha OpraHu3M 4YCJIIOBCKA U
APYruc )KUBbIC OPTraHNU3MbI;

- 0e30macHOro OOpallleHUus] ¢ TOPIOYUMH W TOKCHYHBIMH BEIIECTBAMH W JIAOOPaTOPHBIM
o0opynoBaHueM;

- IPUT'OTOBJICHUA PAaCTBOPOB SaﬂaHHOﬁ KOHIICHTPAIUn B 6I)ITy " Ha ITPOU3BOACTBE,

- KpHTH‘-ICCKOﬁ OICHKU OOCTOBCPHOCTHU XUMHYSCKOU I/IH(I)OpMaI_II/II/I, HOCTYTIaIOH_ICﬁ N3 pa3sHbIX
HNCTOYHUKOB.

I/I3yquI/Ie JUCIHUTIIMHBL «XHWMHUYECKUE OCHOBBI DKOJIOTHH) CHOCO6CTByeT YCBOCHHUIO
00IIHUX 1 HpO(l)eCCI/IOHaJIbeIX KOMIIeTEeHIMA:



Kon HaumeHoBaHue pe3ysibTaTa 00yYeHHs

OK. 1 [ToHnMaTh CyIIHOCTD U COLIMATIBHYIO 3HAUMMOCTb CBOEH Oyayiieii npodeccuu,
IIPOSIBJIATH K HEW YCTOMYMBBIN UHTEPEC.

OK. 2 Opranu3oBbIBaTh COOCTBEHHYIO AESATEIBbHOCTh, UCXOAS U3 1ieNieii 1 crioco0oB ee
JOCTHKEHUS, OIIPENIETICHHBIX PYKOBOAUTEIIEM.

OK.3 AHanu3upoBath pabouyr0 CUTYAIUIO, OCYILECTBIATh TEKYIIHI U HTOTOBBIN
KOHTPOJIb, OIICHKY U KOPPEKIIHIO COOCTBEHHOH JIeTENbHOCTH, HECTU
OTBETCTBEHHOCTD 3a PE3YJIbTaThl CBOEH paboThI.

OK 4. OcymiecTBIATh HOUCK HHPOPMALIUU, HEOOXOUMOH U1l 3((PEKTUBHOTO BBIITOJIHEHUS
npodecCHOHATBHBIX 3a1a4

OK 8. CamocCTOsATETBHO ONPEALIIIThH 33a4H MPO(HEeCCUOHATBLHOTO U JIMYHOCTHOTO
pa3sBUTHSL, 3aHUMATHCS CAMOOOPa30BaHUEM, OCO3HAHHO IIJIAHUPOBATh MOBBIICHUE
KBTH (DUKAITAH

OK 9. OpHeHTHPOBATHCS B YCIOBUSAX YACTOW CMEHBI TEXHOJIOTHIA U TPO(ECCUOHATLHOM
JESATEIIBHOCTH

I[IK 1.1. | [IpoBOIXUTH MOHUTOPHUHT OKPY>KAIOIIEH MPUPOTHON CPEIbI.

IIK 1.2. | Opranu3oBbiBaTh paboTy (QyHKIIMOHAIBHOTO OJPA3IesICHUs 110 HAOIIOJCHUIO 32
3arpsAI3HEHUEM OKPYIKAIOIIEH IPUPOIHOMN CPEIbI.

I1IK 1.3. | Opranu3oBbIBaTh AEATEIBHOCTb IO OYUCTKE U peaOUIUTALIUM 3arpsI3HEHHbIX
TEPPUTOPUHL.

[IK 1.4. | IIpoBOOUTH MEPONPUATHS [T0 OUUCTKE U PEaOMIINTALIMU 3arPA3HEHHBIX TEPPUTOPUH.

[IK 2.1. | OcymecTBiATh MOHUTOPUHT U KOHTPOJIb BXOJHBIX M BBIXOJHBIX IIOTOKOB JUIS
TEXHOJOTMYECKHUX IPOIIECCOB B OpPraHU3aIUsX.

I1IK 2.2. | KonTponupoats u odbecrieunBath 3QPEeKTUBHOCTh NCIOJIB30BaHUS MATIOOTXOIHBIX
TE€XHOJIOTHI B OpraHu3aLusX.

[1IK 3.3. | YopaBasaTe nporeccaMu OYUCTKH U 00paboTKH cOPOCOB U BHIOPOCOB.

[1IK 3.4. | Peanu3oBbIBaTh TEXHOJIOTHYECKUE TIPOLECCH IO NTEpepadbOoTKe, YTUIU3aLUU U

3aXOPOHCHUTIO TBEPABIX U JKUIAKUX OTXOJ0B.

1.4. KotnyecTBO 4acoB Ha 0CBOeHME NPOrPaMMBbl y4eOHOMH TUCHUIINHBI:

MaKCUMaJbHON yueOHOM Harpy3ku oOyuatomerocs —250 yacoB, B TOM yHcie: 00s3aTelIbHON
ayJIUTOpHOM yuyeOHOM Harpy3ku oOydqaromerocss — 1704acoB; caMOCTOSATENBHOM pPabOTHI
oOyuatomerocst — 80 gacos.




2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEBHOM JUCHUILJIAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bup yueoHoii padoThl 0O0beM
4acoB
MaxkcumasbHas yueOHasi Harpy3ka (Bcero) 250
Oo0s13aTesibHAs ayAUTOPHAS y4eOHAasi HATPY3Ka (Bcero) 170
B TOM YHCJIC:
TEeOpeTUIecKoe o0yueHue 122
MPaKTUYECKHUE 3aHATHS 48
CamocrosiTesibHas paboTa odyuarouierocsi (Bcero) 80
Hrorosas arrectauus B hopme SK3aMEH




2.2. TemaTu4yeckni IJIAH U coJAepKaHNe VIeOHOH NNCIMIJIHHLI « XMMHUYEeCKHEe 0CHOBBI DKOJIOTHH)

HaumeHoBaHue pa3jiejioB u Copep:xanue yueOHOro MaTepuaJia, jadbopaTopHblie padoThl H MPAKTHYECKUE 3aHATHS, O0bem YpoBeHb
TEM CaMOCTOsITe/IbHAsl padoTa 00yyalommxcs Yacos | Ocpoenus
1 2 3 4
Beenenue ConepxaHue y4eOHOTro MaTepuaja 2 1
OCHOBHBIE TIOHATHS U OTIPENIeNICHUs . 3a/1a4H U el YIeOHO! TUCIUILTUHBI 2
CamocrosiTesibHas padora: 4
IToaroroBka pedeparoB Ha TeMy «MeTObl IKOJIOTHUECKOTO UCCIEIOBAHUS
Pa3nes 1. OCHOBHBIE 2IEMEHTHI 3¢MHOU KOPBI, aTMOC(EPHI ¥ TUAPOCHEPHI 4
Tema 1.1. DiieMeHTHI, Coaep:xkanue yueOHOro MaTepuajia 2
BXOJIAIIUE B COCTaB 3eMHOM
KOPBI, aTMOCEpDI 1 OcHOBHBIE 2JIEMEHTBI U UX pacipeesieHue. DineMeHTapHblil coctas chep 3emnu. Chepsl 3emau u 2
rugpocdepsl WX TPAHUIIBI
CamocrosiTesibHas padora: 2
IToaroroBka noknana Ha TeMy «bruocdepa kak riao0anbHast SKOCUCTEMAY
Tema 1.2. [uximueckuit Coaepxkanue yueOHOro MaTepuasia 2
XapaxkTep MpeBpaIICHUs
3IIEMEHTOB KpyroBopor BermectB. Yriepoa, a3ot, ¢ochop 1 UX KOJHMUECTBEHHbIE XapaKTEPUCTUKH.
Wcrounuku yraepona, pocdopa, a3ora B Ipupojie
IIpakTH4yeckoe 3aHsATHE 2
1. «luknuyeckuii XapakTep NPeBpaIEHUS SJIEMEHTOBY
Pasnen 2. OCHOBHBIE IOHATHUS U ONIPEAETICHUS 16
Tema 2.1 3arpsasuenue OC, Coaep:xkanue yueOHOro MaTepuajia 2
XMUMUYECKOE 3arpsi3HEHHE U
3arpA3HSIOIIME BEIECTBA Omnpenenenre OCHOB MOHATHIH. XUMUYECKOE 3arpsi3HEHHe. 3arps3Haolre BemecTsa. Bpeanoie 2
npumecu. I'OCTo1
Tema 2.2. IIpenensHo ConepxxaHue y4eOHOro MarepuaJja 2
JIOMyCTUMbIE KOHLIEHTPALH
(TI/IK) Bpe/IHBIX BELIECTB B VYcranosnennsie [11K, cnennduxa ee ycranHoBku. OCHOBHbBIE 3arpsA3HUTENN BO3AyXa 2




aTMocdepe

CamocrosiTesibHast padora:
[MoaroroButk npe3enTanuto «llocneacTBus 3arpsS3HeHUsT HApPYILICHUS Ta30BOr0 OajiaHca
atMochepn»

Tema 2.3. IIJIK Bpeanbix
BEIIIECTB B BOJHOH cpesie

Conepxanue yueOHOro Marepuasa

XO3$II‘/'ICTBCHHO-HI/ITLCBOC, KOMMYHAJIbHO 6LITOB0€, pI)I6OX03ﬂI>'ICTBeHHOC BOJOITOJIB30BAHHUC.
OHGHKa KJj1acCa OIMaCHOCTH BCIICCTB

CamocrosiTesibHas padora:
IToaroroBka npezeHranuu «VICTOYHUKY 3arpsi3HEHHUS BOIABDY

Tema 2.4. T1JIK Bpeansix
BEILIECTB B [IOYBE

Conepxxanue y4eOHOro MaTepuaja

Bropuunoe 3arpsi3HEHHE KOHTAKT C MOYBOM cpell. MeToibl ONpeIesICHUs BEIIECTB B IIOYBE

HpaKTH‘leCKOC 3aHATHE

1. Meroapl onpenencHus AUXJIOpa B MOYBE XpoMoTorpadueil B TOHKOM CII0€

CamocrosiTesibHas padora:
[ToaroroBka 3cce Ha TeMy «AJIBTEPHATHBHOE 3EMIISICITHE)

Tema 2.5. MaciraObl
BO3JEHUCTBUS 3arPSI3HSIOMINX
BEILIECTB HA OKPY>KAOIIYIO

cpeny

Conepxanue y4eOHOro Marepuasia

Tpu Buaa 3arps3HEHUN — JTOKANbHbBIN, pErMOHANBHBIN U II100aIbHBIN. 3aBUCUMOCTb OT 00JIaCTH U
XapakTepa ero NpUuMEHEHUS

CamocrosiTesbHast padora:
IToaroroBka u MpoBeAEHHsI KPYTJIOTo cTona Ha TeMy «['J1o0abHbIe 9KOJIOTHYECKHE TPOOIEMbD»

Tema 2.6 PacipocTpanenue
3arps3Hstomux Bemects B OC

Conepxanue y4eOHOro Marepuasia

PU3NKO-XNM-€ CBOMCTBA BEIIECTBA, CKOPOCTh NEPBOM CTAJINH MTEPEHOC MEXKY Pa3IMUYHBIMU
cperamu

Tema 2.7 Bpems xu3Hu
3arpsA3HUATEINS

Conepxanue y4eOHOro Marepuasia

YcroitunBocTs 6ropasznoxkenue. Ileprosl pacnana u noixypacnaja

CamocrosiTesibHas padora:
3anonHeHne TabnuIbl «BpeMst )KU3HH 3arpsI3HUTENSD)




Tema 2.8 I[loctynienue u Conep:xxanue y4eOHOro MmaTepuasa 2 -
HAKOIUJICHHUE 3arps3HUTENS B
JKHBBIX OPTraHA3Max buokoHneHTpUpoBaHUEe, OMOYMHOXKEHHE, OMOAKKYMYIISAIUS, YKOJIOTHYECKOe 000TOIIEHUE 2 2
Paznen 3. ®u3uko-XxUMUYECKHE MPOIIECCHI B aTMOCheEpe 26
Tema 3.1. Cocras u ctpoeaue | Coaep:kanue y4eGHOro MaTepuaJjia 2 -
aTMocdepsl
O6mras macca atmocdepsl. Ctpoenue atmocdepsl. I'panuiibl cioeB arMmocdepsl. [1aBHbIC 2 2
KOMITOHEHTHI aTMOC(EPHI.
Tema 3.2. OCHOBHBIE 30HBI Conepxanue y4eOHOro Marepuasia 2 -
aTMocQepsl
CrnoxHoe cTpoeHue atMoc(hepsl, UX XapakTepucTHKa. TeMIepaTypHble moKa3aTenn 2 2
CamocrosiTesibHas padora: 4
[ToaroroBka KoHCIEKTa Ha TeMy «DHU3NYECKUE U SKOJIOTHYECKHE MTOCIEACTBHS 3arpsi3HeHUS
aTMocQepbD»
Tema 3.3. Atmocdeproe Conepxanue y4eOHOro Marepuasia 2
JaBIICHHE
YpaBHeHHEe cOCTOsSHUSA UaeanbHOro raza. Konebanus armocdepHoro gasnenusa. CTangapTHoe 2 2
aTMoc(epHOe JaBIeHNE
Tema 3.4. Conneunas Coaep:xkanue yueOHOro MaTepuajia 2 -
paauanus
Ucrounuk sueprun, Conuue. Paguanus. Biusaue paguanuy Ha opraHu3Mbl 2 2
CamocrosiTesbHast padora: 4
IToaroToBUTH KOHCTIEKT Ha TeMy «PaqnoakTHBHOE 3arpsisHEHUE aTMOC(EPh»
Tema 3.5. TernoBoii 6ananc Coaepxanue yueOHOro MaTepuajia 2
aTMochepsl
3akoH bonbimana. [TapaukoBbIif 3¢ ekt 2 2
Tema 3.6. YcroitunBocTh Coaep:xkanue yueOHOro MaTepuajia 2 -
aTMocQepsl
Caepxabuaruyeckas atmocdepa. TemnepaTypHslii rpagueHT atMmocdepsl. [IpuanHbl 2 2
HEYCTOMYHMBOCTH aTMOCHEPHI
Tema 3.7. IlpeBparmienue ConepxxaHue yueOHOro MaTepuaja 2 -

=
o



3arpsi3HATENEH B Tportochepe

KoHnnenrtpanus 3arps3auteneil. BropocteneHHbie KOMITOHEHTHI TPONOchephl

IIpakTH4eckoe 3aHsATHE 2
1. «IIpeBpamienue 3arpsizHuTeNeii B Tponochepe
Tema 3.8. Coequnenue a3ora B | Coaep:kanue y4eGHOro MaTepuaJjia 2
Tporocdepe
OO0pa3oBaHue U BbIJICICHNUE OKCHIa a30Ta 4 B atMochepy OCHOBHBIC HICTOYHUKH OKCHJIOB a30Ta 2
Tema 3.9. oToxumuueckuit Conepxanue yueOHOro Marepuasia 2
CMOT B TOPOJCKOI atMocdepe
OcoGennoctu hoTo-xumMuueckoro cmora. [Ipuannsr cmora. 2
CamocrosiTesibHas padora: 4
[ToaroroBka npe3enTanuu 1 npocMoTp dpuiabma «CMor»
Tema 3.10. Tpanchopmanus Conepxanue yueOHOro Marepuasa 2
COETMHEHUS CEephI B
Tponocdepe OcHOBHbBIE UCTOYHHUKH MOCTYIIIIEHUS cepbl. «KHUCIOTHBIE JOXKIAM
IIpakTH4eckoe 3aHsATHE 2
1.«Tpancdopmaiiuisi COeTUHEHUSI CEpPhI B Tporocdepe
Tema 3.11. Metan Coaep:xkanue yueOHOro MaTepuajia 2
['maBHBII KOMIIOHEHT aTMOC(epbl 3eMia. XUMUYecKue U (pU3NUYecKre CBONCTBRA. 2
Tema 3.12. O6pazoBanue u Coaepxanue yueOHOro MaTepuajia 2
paspyiieHre 030Ha B
crpatocdepe Tpu 30HBL: IOJISIPHAS, TPOTIUYECKAS, CPETHNE IMUPOTHI. FICTOUHUKN BOSHUKHOBEHHUS U 2
pa3pyleHHs 030Ha
CamocrosiTesibHas padoTa: 2
[Tonroroska pedepara Ha TeMy « «O30HOBBIE ABIPHI» U JUHAMUKA COJIEPKAHUS 030HA B
atMocdepe
Tema 3.13. Llennbie Coaep:xkanue yueOHOro MaTepuajia 2
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MPOLECCHI, pa3pylIatone BonopoaHslii, a30THBIHN, XJIOPHBIN, OPOMHBIC ITUKJTBI

030H
IIpakTHyeckoe 3aHATHE 2
1.«llenmHbIe TPOIIECCHI, pa3pYIIAIOLIAE O30H
Pa3nen 4. u3nK0-XUMUYECKHE MTPOLIECCHI B THAPOCchepe 48
Tema 4.1. AHOManbHbIE Coaepixkanue yueOHOro MaTepuajia 2
CBOICTBAa BOJbBI X COCTaB
IPUPOJIHBIX BOJ AHOMaJIbHBIHN BUJ TEMIIEPATYpPHI, yeTIbHAs TEINIOEMKOCTb, yEIbHAS SHTAIBINS [IJIaBICHHUS, 2
UCTIapeHHE, IIOBEPXHOCTHOE HATSHKEHUE
CamocrosiTesibHas padoTa: 2
[ToaroroBka noknana Ha TeMy «[ HIPOCTPOUTENHCTBO U HPPHUTALUSY
Tema 4.2. KoMnoHeHTSI Coaep:xkanue yueOHOro MaTepuajia 2

XUMHNYCCKOI'O COCTaBa BOJ

['1aBHBIE HOHBI, pACTBOPEHHBIE I'a3bl.

IIpakTHYeckoe 3aHATHE 2

1.«KoMIIOHEHThI XUMHYECKOTO COCTaBa BOO»

CamocrosiTesibHas padora: 4

[TonroroBka K npe3eHTanu «Posb Bojbl B IPUPOJE U XKU3HU YETIOBEKA»
Tema 4.3. buorennsie Coaep:xkanue yueOHOro MaTepuajia 2
BEIIECTBA

Coenunenus a3ota u pochopa. Y naneHue OMOTEHHBIX BEIIECTB 2
Tema 4.4. MUKpO3IIEMEHTHI Coaep:xkanue yueOHOro MaTepuajia 4

KOJ'IJ'IOI/I)IHI)IG pPacTBOPLI, aHUOHBI

IIpakTH4yeckoe 3aHsATHE

1. AmHanu3 BemecTB OKa3bIBAIOIINX BO3/ICHCTBHE HA KUBBIE OPTaHU3MBI
2. BinsiHue Makpo — 1 MUKPODJIEMEHTOB Ha OPraHU3M
CamocrosiTesabHast padora:

AN DN ~




[TprMepbl XUMHUYECKHX BEIIECTB — MOCPEIHUKOB, OCYIIECTBISIONIUX BHYTPUBHUIOBbIE U
MEXBHUJIOBBIE B3aUMOJICHCTBHS YKOJIOTMYECKOT0 XapaKkTepa

Tema 4.5. PactBopeHHbIE Coaep:xkanue yueOHOro MaTepuajia 2
OpPraHUYECKHUE BEIIECTBA

10, XTIK, BIIK 2
Tema 4.6. OcHOBHBIE Conep:xxanue y4e0HOIro MmaTepuaJja 2
nporueccsl GopMUPOBAHUS
XHMHYECKOTO COCTARA dusuko-reorpad-e, reoJorunuecKue, OMOIOrnyecKre, aHTPOIIOTeHHBIE POLIECCHI 2
MIPUPOJIHBIX BOJ
Tema 4.7. Ilponeccer Conepxanue y4eOHOro Marepuasa 2
pacTBOpPEHHS Ta30B B
IIPUPOJHBIX BOJAX 3axoH Payinbl, 3akoH ['enpu 2
Tema 4.8. [Iporeccor Coaep:xkanue yueOHOro MaTepuajia 2
pacTBOpEHMs TBEPIBIX
BELECTB B IPUPO/HBIX Bojax | 110Ka3aTesib arpecCHBHOCTH, CTCHICHH HEPABHOBECHOCTH 2
Tema 4.9. XKectrocTh Coaep:xanue yueOHOro MaTepuajia 2
MIPUPOIHBIX BOJ

KapOonartHas ycTpaHseMasi M He yCTpaHsieMast ’KeCTKOCTb 2
Tema 4.10. Cunen. Coaep:xkanue yueOHOro MaTepuajia 2
ToKCUYHOCTE CBHHIIA.

Tokcu4HOCTH CBHHIA, €0 conepxkanue B OC 2
Tema 4.11. Coaepxkanue yueOHOro MaTepuajia
XJI0pOpraHuYecKue
coemuuenus (XOC) OKHCIUTENBHO-BOCCTAHOBUTEIBHOE PABHOBECHE
Tema 4.12. Kagmuii. Coaep:xkanue yueOHOro MaTepuajia 2
ToxcnuHOCTH KagMus.

Jenutpudukaiys, BOCCTaHOBICHHE Cyb(aToB

IIpakTnyeckas padora 2

Kagmuii. TokcHYHOCTD KagMHuS.

13



Tema 4.13.
docdopoprannueckue
coenunenus (OOC)

Conepxanue y4eOHOro Marepuasia

Bupel 3arpsi3HeHnid 1 KaHAJIbl CAMOOYMIIIEHUS BOJHOM CpEJibl

Tema 4.14. [ToBepxHOCTHO-
aKTUBHBIC BEILIECTBA

Conep:xxanue y4e0OHOIro MaTepuaja

Peakuuu ¢ yyacTueM OKHUCIUTEIbHO-BOCCTAHOBHUT. M THAPOIUTHYECKUX (POpMYIT

Tema 4.15. CuareTrnueckue
IIOJINMEPEI

Conepxanue yueOHOro Marepuasa

FI/II[pOJII/B KaTHOHOB M1 aHHMOHOB

Tema 4.16. Hed1p

Conepxanue y4eOHOro Marepuasa

doroxumuyeckue npespaiieHus 3B

Tema 4.17. Kucnorusie
OCaIIKHA

ConepxxaHnue y4eOHOro Marepuasa

JBa Tuna 3B

Tema 4.18. Termnosoe
3arpsi3HEHNE

Conepxanue y4eOHOro Marepuasia

Karamutnueckoe HHUIIUUPOBAHUEC, paCTBOPCHHUEC AaKTHUBHBIX I'a30B, OMOJIOrHYeCKas SMUCCHUS

Tema 4.19. /Ipa MmeTona
00pabOTKHU BOABI

ConepxxaHue yueOHOro MaTrepuaja

I[Ba METOJa O6pa6OTKI/I BOJBI: XJIOPUPOBAHUC U O30HUPOBAHUC

IIpakTnyeckas padora

Metoaa o6pabOTKH BOJBI: XJIOPUPOBAHUE
Metona 00paboTKH BO/IbI: 030HUPOBAHHE
BrusiHre kadecTBa BOJBI HA OPTaHU3M YeJIOBEKa

CamocrosiTesbHast padora
1. Meroabl 60pbObI ¢ HEYTAHBIMU NATHAMU
2. TlocneacTBusi KUCIOTHBIX OCAIKOB
3. Tlpormeccel 3yTpoduKaui BOJOEMOB

Pazgen S. ®u3nko — XuMHU4YeCKHe MPOLECCHl B MOYBAX

2
a
2 1
.
2 2
a
2 2
.
2 1
2
6
6
6
10
42
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Tema S5.1. Ilpoucxoxnenne u | Coaep:kanue y4eGHOro MaTepuajia 2
CBOICTBA ITOYBBI

O06pa3oBaHue TOYBEHHOTO CJI0S1, €T0 CTPYKTYpPa, CBOUCTBA, (PYHKIMU. THITBI TOYB. 2
Tema 5.2. 'uneprenes noussl | Cojep:kaHue y4e0HOro MaTepuasa 2

dusnyeckue 1 MEXaHU4ECKUe BbIBETPUBAHUS 2
Tema 5.3. Mexannueckuit Coaep:xkanue yueOHOro MaTepuajia 2
COCTAaB ITOYBHI

BiraroemkocTs.

IIpakTHyeckas padora 2

MexaHuueckuil cocTaB OYBBI
Tema 5.4. DnemeHTapHbIN Coaep:xkanue yueOHOro MaTepuajia
(ha30BEIil COCTAB MOYBBI

[TomuxuMcu3M, reTeporeHHOCTh
Tema 5.5. DnemeHTapHbIN Conepxanue y4eOHOro Marepuasia 2
COCTAaB IOYBbI

[Inox0poaHbIE OYBBL, SIEMEHTHI B TOYBE 2
Tema 5.6. da3oBblii cocTa Coaep:xkanue yueOHOro MaTepuajia 2
TTOYBBI

[Iporeccrl Tpanchopmaruu, mpeodpazoBaHre MOYB 2
Tema 5.7. Knaccuduxamus Coaepxkanue yueOHOro MaTepuajia 2
OpPraHUYECKUX BEIIECTB
OYBEL I'ymyc, 'ymMuH, ryMycoBble KUCIOTHI

IMpakTHyeckoe 3aHATHE 2

Knaccudukamnms opraHndeckux BEMIECTB MOYBHI.
Tema 5.8. Hecneunduueckne | Coaep:kanue y4eGHOro MaTepuaia 2
OpraHUYeCcKHe COEIMHEHUS B

VYrneBojbl, OENKH, JTUITUABI 2

IIoyBax

15



Tema 5.9. Crenuduaeckue
FyMYCOBLIe BCIICCTBA ITIOYB

Conepxanue y4eOHOro Marepuasia

I'K,®K
Tema 5.10. ConepxaHue y4eOHOro MaTepuaja 2
OpranomuHepaabHble
COCIMHEHNS B II0YBAX ['eTepononsipHble oMU, COPOMOHHBIE KOMILIEKCHI 2
Tema 5.11. Pecypchl mous Conepxanue yueOHOro Marepuasa 2

Ousny-e, XUMUY-€, ONOJIOTHUECKUE PECYPCHI 2
Tema 5.12. Coenunenus azota | Coaep:kanue y4eGHOro MaTepuasia 2
B IIOYBE

CrangaptHas KO 2
Tema 5.13. Coequnenus Coaep:xkanue yueOHOro MaTepuajia 2
docdopa B mouse

[ToTennmansHas 1 OOMEHHAS KUCIIOTHOCTh 2
Tema 5.14. [Ipobnema Coaep:xanue yueOHOro MaTepuajia 2
MIPUMEHEHHSI MUHEPAJIbHBIX
ya06peHuit AmMoHupuKays, HUTpopuKanus, 1eHUTpouKanus 2
Tema 5.15. Y no6penus u Coaep:xkanue yueOHOro MaTepuajia 2
PETyISATOPHI pOCTa M Pa3BUTHSI
pacTeHuit Munepanuzaiusi, UMMOOWITU3aIIHsI, MOOMITH3aIIUS 2
Tema 5.16. Xumunueckue Coaep:xkanue yueOHOro MaTepuajia 2
3arps3HUTENN TOYB.

P AzotHble, (hocopHbIe y100peHus. 2
Tema 5.17. Bpems xusnau Coaep:xkanue yueOHOro MaTepuajia 2
3arps3HATEIS

CpokH pa3pylIeHHs 3arpsA3HSIONIEro KOMIIOHEHTa 2
Tema 5.18. IlecTunuab Coaepxanue yueOHOro MaTepuajia 4
IlecTunnant 2

=
»



IIpakTH4yeckoe 3aHsATHE

BosneiicTBus IeCTUINIOB HA TIUILEBBIC IIETIH U 3KOCHCTEMBI 2

CamocrosiTesbHast pabora 4

EcrecTBeHHas xuMuyeckas 3aluTa paCTeHU OT )KUBOTHBIX - (purodaros
Tema 5.19. [loBenenue Coaep:xkanue yueOHOro MaTepuajia 2
nectuiuios B OC

Knaccudukanus necTuuioB 1 uX TOKCUYHOCTb 2
Tema 5.20. Xumuueckue Conep:xxanue y4e0OHOTro MaTepuaJja 2
MCTOYHUKH MUIIN

doTooKuciIeHue, GUOpa3I0KEHHUE

IIpakTHyeckoe 3aHATHE 2

XUMHUYECKUE HCTOYHUKH MTUTIH

Pa3nes 6. PagnoakTHBHOCTBE. JHEpPreTuKa. JKOJIOIrHYeCKMA MOHHTOPHHT 22

Tema 6.1. [Ipupona u Coaepxanue yueOHOro MaTepuajia 2
MCTOYHUKH pagualuu

CnextpodoToMeTpusi, CHEKTPOMETPHUS 2
Tema 6.2. /[Ba Tuna Coaep:xkanue yueOHOro MaTepuajia 2
OMOJIOTrMYECKUX OBPEXKIECHUN
BBI3BIBACMBIX Pa/MALIHCH Kon1enuus 3K0710r1yeckoro MOHUTOPUHTa 2
Tema 6.3. Vcnionbs3zoBanue Coaepxkanue yueOHOro MaTepuajia 2
SHEpPIuu aToma

Crnemuduka mpodbooTdopa 2
Tema 6.4. Mcnions3zoBanue Coaep:xanue yueOHOro MaTepuajia 2
sHepruu ComHIa.

Counneunble 6atapen 2

CamocrosiTesibHasi paboTa 2

ConHeuHbIe 6aTapeH: M0JIb3a U BpC/Q




Tema 6.5. [IpousBocTBO
OMOdHEPTUH.

Conepxanue y4eOHOro Marepuasia

buosneprus
Tema 6.6. Bonoponas ConepxaHue y4eOHOro MaTepuaja 2
SHEepreTuka
Bonoponnas snepretuka 2
Tema 6.7. buonnaukanus Coaep:xkanue yueOHOro MaTepuajia 2
buounaukanus 2
Tema 6.8. Kontpoin Coaep:xanue yueOHOro MaTepuajia 212
3arps3HEHUN ¢ TOMOILBIO
XUMHYCCKHX METOJOB aHagu3a | METO/Ibl aHaIn3a 2
IpakTHyeckas padora 2
KonTposns 3arpsi3sHeHnii ¢ MOMOIIBIO XUMHYECKIX METOJIOB aHAIN3a
Tema 6.9. Opranuzarus Coaep:xanue yueOHOro MaTepuajia 212
panroHaIBLHOTO
IPHPOOTIONB30BAHUS 1 3aKa3HHUKH, 3aI10BETHUKU 2
oxpaHa npupojisl B Poccun
P pup IIpakTHyeckoe 3aHsATHE 2
Opraau3anys pauuoHaIBHOTO MIPUPOIOTIONIE30BAHMS U OXpaHa Mpupo sl B Poccun
CamocrosiTesibHast pabora 8
1. 3anmoBennuku Poccun
2. 3aroBeJHWKH M 3aKa3HHUKH Pecryonmuku [larectan
3. TloaroroBuTh npeseHTtaiuio Ha Temy «Capbi-Kym»
Pa3pnen 7. Bo3aeiicTBHe XUMHYECKHUX BELIECTB HA KUBBbIE OPraHU3MbI 10
Tema 7.1. Knaccuduxamms Coaepxanue yueOHOro MaTepuajia 2
BEIIECTB 110 XapaKTepy
Knaccugukarus BemecTB 1Mo XxapakTepy BO3JCHCTBUS Ha KUBBIE OPTaHU3MbI 2

BO3JICUCTBHUS HA )KUBLIE
OpraHu3Mbl
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Tema 7.2. Bo3nelictBue Copep:xanue y4eOHOro MaTepuajia 2/6
XUMHUYECKOT0 KOMIIOHEHTA Ha
JKUBbIE OPTaHU3MBI [TonoxurenbHoe U naryOHOE BIAMSHUE XUMUYECKUX KOMIOHEHTOB Ha KUBbIE OPraHU3Mbl 2 1
IIpakTHyeckasi padora 6
1.BausiHue XMMHUYECKUX BELIECTB Ha KUBbIE OPTaHU3MBI 2
2.Murpanus XuMUYECKUX JI€MEHTOB B IIPUPOJHOM Cpe/ie U UX MOCTYIUICHHUE B OPraHU3M 2
3.Poub kucnoposa B OMOXUMHUYECKUX PEAKLIUS 1
4.I'MO — gto 310? Kakoro BiusiHue Ha GU3NUECKOE U YMCTBEHHOE pa3BUTHE 10/ 1
CamocrosiTesibHAs paboTa 12
1. VYcnexu B 0651aCTH UCKYCCTBEHHOM (pUKCAlUU a30Ta
2. Bimsaue ynoOpeHuii Ha pa3BUTHE )KUBBIX OPTaHU3MOB
3. Kpyrusiii cros «Bce cBsi3aHO co BceM»
HToro obsi3aTesibHAsA ayIUTOPHAS HATPY3Ka 170
B TOM 4YmcJe:
TeopeTH4YecKoe o0y4yeHue 122
NpPaKTHYEeCKH e 3aHATUS 48
caMOCTOsITeIbHasi padoTa o0y4yaromerocst 80
BCETO 250
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3. YCJIOBUS PEAJIN3AIIMA YUYEBHOM JUCIHUIIJINHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecreYeHn o
Peanu3anus nporpaMmbl JUCHUIUIMHBI TpeOyeT HaIMuus yueOHOro kabuHeTa « XMMU4YEeCKHEe OCHOBBI

IKOJIOTUIY
O6opynoBanue yueOHOTr0o KabUHeTA:

y4eOHUKHU, KOMIUIEKT yueOHO-METOINYECKUX MOCOOUH, KOMITBIOTED,
TexHuueckue cpeacTBa 00ydeHHUS:
MynpTUMEINATIPOEKTOP

3.2. UndopmanuonHoe odecrniedenne 00yueHust
[lepeueHpb pekoMeHyeMbIX YU€OHBIX U3aHui, IHTEepHET-peCypCcOB, 1ONOIHUTENIBHOMN JIUTEPATypHI

OCHOBHBIE UCTOYHUKMU:
1. Ta6puensn O.C. Xumus. 10 knacc. ba3oBblii ypoBeHb: yuel. i1 001meo0pa3oBarT. yUpeKISHUN. —
M., 2015.
2. Tabpuensa O.C. Xumus. 11 kmacc. ba3oBblil ypoBeHb: yue0. s 001eo0pa3oBar. YIpexkJIeHUN. —
M., 2014.

I[OIIOJIHI/ITCJILHLIC HCTOYHUKMU:

1.0.C.I'abpuensH ., OctpoymoB N.I'., OctpoymoBa E.E. Oprannueckast Xumus B TeCTax, 3a/1a4ax
ynpaxHenusx. — M., 2016.

2 O.C I'abpuensn Xumus 11 kmace . bazosiit ypoBens KonTposbHbIe 1 ipoBepounbie padboTel M, [Ipoda
2014

3.0.C I'abpuensn Xumus 11 knace . bazoBelii ypoBenb KoHnTponbHble 1 TpoBepouHblie padoTsl M, /Ipoda
2015

1. O.CTlaopuensn, U.I'.Octpoymos, C.A.CnankoB Xumus ba3oblit ypoBenb. Kuura amns yuurens
10 knacc M, JIpoda 2014

1. O.CTlaopuensn, U.I'.Octpoymos, C.A.CnankoB Xumus ba3obiit ypoBenb. Kuura nns yuurens
11 knmace M, Jlpoda 2015

2. H.H.I'apa, Hrolrol abpyceBa Xumus 3agaunuk ¢ «momormHukom» 10-11 kmacec M, [Ipocsenienue
2014

HNHTEpHeT — HCTOYHHMKH:

1. Ananutnueckas xumusi: B 2 tomax. / I'. Kpucruan : mep. ¢ aurn. — M.: BUHOM. Jlaboparopust
3Hanui, 2016. — (JIyummii 3apy0exHbli yueOHUK), .

2. Hanwmonaneueii moptan «llpupoma Poccum» HanmonansHOro wWHG)OPMAIMOHHOTO AareHTCTBA
«[Ipuponusie pecypcel» (HUA-IIpupona).Odunmansusiii caift:[DnexTponnsiii pecypc].M., URL:
http://www.priroda.ru.

3. IIpaBoBas-cripaBounas cucrema Koncynprant-munoc). OdunuanbHblid caiT:[ DneKTpOHHBINR

pecypc].M., URL:www.consultant.ru/document/cons_doc LAW 34823.

Ananutnueckas xumus B Poccun - http://www.rusanalytchem.org/default.aspx

[Mone3nas unpopmarus mo xumuu - http://www.alhimikov.net/

Poccuiickuii XumMHuKo-aHamuTHYECKUi mopTan - http://www.anchem.ru

CnoBapwu u sHIEKIONEAUH - http://dic.academic.ru

OnekrpoHHas OubaroTeka mo xumuu - http://www.chemnet.ru/rus/elbibch.html

. Dnekrponnas oudanorexka KnigaFund

10. BBC «Jlaub»

11. BBC «OpaitT»

12. BBC «AgriLiby

©xoN O
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13. Ananutnueckast xumusi: B 2 tomax. / I'. Kpuctuan : mep. ¢ anrn. — M.: BUHOM. Jlaboparopus
3HaHui, 2016. — (JIyummwii 3apy0exHbIi Y4eOHUK), .

14. Hamumonansubnii noptan «lIpupoma Poccum» HaumonambHOro wuHGOPMAIMOHHOTO AareHTCTBA
«IIpuponnsie pecypcer» (HUA-ITpupona).Odunmansubiii cait:[dnekTponHbiii pecype].M., URL:
http://www.priroda.ru.

15. [TpaBoBas-cripaBouHas cucrema KoncynpTanT-muioc). OpunuansHeiii caiT: [ DIeKTpOHHBIN

pecypc].M., URL:www.consultant.ru/document/cons_doc_LAW _34823.

16. Ananmutrueckas xumust B Poccuu - http://www.rusanalytchem.org/default.aspx
17. Tlonesnast undopmarms mo xumuu - http://www.alhimikov.net/

18. Poccuiickuii XUMUKO-aHAIUTHYECKHIA TopTal - http://www.anchem.ru

19. CnoBapu u sHIMKIONE AN - http://dic.academic.ru

20. DnexTponHas 6ubIMOTEKa o0 XMMHUU - http://www.chemnet.ru/rus/elbibch.html
21. DnexTponnas 6ubimoreka KnigaFund

22. ObC «Jlanby»

23. ObC «fOpaiit»

24. OBC «AgriLiby
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIIATIINHBI

KoHTpoib HW oOlleHKa pe3ydbTaTOB OCBOCHUS YUYCOHOW JIHCIUTLIMHBI

OCYHICCTBJIACTCA

npernojaBaTeieM B IpoIecce MPOBEACHUS MMPAKTHYECKUX 3aHATUH M J1a0OpaTOpHBIX pPadorT,

TECTUPOBAHHA, a TaKXKC BbIIIOJIHCHUSA 06y‘IaIOHII/IMI/ICH WHAUBUAYAJIbHBIX SaHaHHﬁ, ITIPOCKTOB,

HUCCJIEIOBAHUMN.

Pe3yabTaThl 00yueHus
(ocBOEHHBbIEe YMEHMSI, YCBOCHHbIE 3HAHMS)

@opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHst

YMmerh:

- COCTaBJIATh YPABHEHUS PEAKLIUN,
OTpaKaIOIIMUX B3aUMOJCHCTBUE Pa3IMUHBIX
KJIACCOB COE/IMHEHUH C 00bEKTaMU
OKpY’Karollen cpeabl;

- COCTAaBJISATh JIEKTPOHHO - HOHHBIN OajlaHC
OKHCIIUTEIBHO — BOCCTAHOBUTEIIBHBIX
IIPOLIECCOB, IIPOTEKAIOIINX B OKPYKAIOLIEH
cpene;

- IPOBOJUTH NPAKTUYECKUE PACUETHI
U3y4aeMbIX XMMHUYECKHX SIBIICHUI,

- IPOBOJUTH MPAKTUYECKUE PACUETHI
U3y4aeMbIX XMMUYECKHX SIBIICHUI,

- BBIIIOJIHATh XUMUYECKUI KCIIEPUMEHT 10
pacro3HaBaHUIO BAKHEUIIMX HEOPraHUYECKUX
Y OPTaHUYECKUX COETUHEHUN;

- IPOBOJUTH CAMOCTOSATEIbHBIN TTOUCK
XUMHUYECKON MHPOPMAIUH C UCIIOJIb30BaHUEM
Pa3INYHBIX UCTOYHUKOB(HAyYHO-TIOMYJISIPHBIX
U3JIaHUI, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTepHETa); UCIIOIB30BATh
KOMIIBIOTEPHBIE TEXHOJIOTUU JJ11 00paboTKU U
nepeaayr XuMHUYECKord HH(pOpMaIuu 1 ee
IPEJICTaBICHUS B Pa3INYHbIX (hopMax;

- CBA3BIBATh N3YYEHHBIN MaTepual co CBOEH
npohecCuoHANBbHON e TeNIbHOCTHIO;

- pelaT pacyeTHbIE 334a4U 110 XUMUYECKUM
dbopMysaM U ypaBHEHHSIM.

3HaTh:

HpOBepKa X1 aHaJIn3 NIMCbMCHHBIX JOMAIITHUX
3aJJaHUN ¥ CAaMOCTOSATEIBHBIX PadOT

OLieHKa OCBOCHHBIX YMEHHI B X0OJ1€
(pOHTAILHOTO OITPOCa U OMpOca 10
WHUBUIyaJIbHBIM 33/ IaHUSIM

WuauBryanbHBIA U QPOHTANBHBIA OMPOC B
X0J1€ ayIUTOPHBIX 3aHIATUI

DKcrepTHas OIICHKA BBITIOJIHEHHBIX
pedepaTuBHBIX paboT, KOHCIIEKTOB, JIOTUKO-
TUAAKTHYECKUX CTPYKTYP

- 3aKOHOMEPHOCTU XUMUYECKUX MIPEBPAILICHUN
BCIIIECTB,

- B3aUMOCBSI3b COCTaBa, CTPYKTYPhl, CBOMCTB U
PEaKIIMOHHON CITOCOOHOCTH BEIIECTB U
COE€IUHEHMI, YKOJIOTUYECKHE CBOMCTBA
XUMHUYCCKUX BJICMCHTOB U UX CO@JIHHGHHﬁ;

- POJIb XUMHUYECKHX MTPOLIECCOB B OXPAHE
OKpY>KaroIleu Cpelibl;

- HOBEWILINE OTKPBITUS XUMHUH U MEPCIIEKTUBBI
HUCITIOJIB30BAHUS UX B O6J'IaCTI/I OXpaHBI
OKPY’KalollleH cpefsl,

OKcrepTHas OLIEHKA BBIIIOJHEHHBIX JIOTUKO-
JUTAaKTUYECKUX CTPYKTYP

(bpoHTaIBHBII 0NpOC B (hopME XUMHUECKOTO
JUKTaHTa

WuauBUyanbHbIA U GPOHTAIBHBIN OMPOC B
X0JI€ ayIUTOPHBIX 3aHATUI

HpOBCpKa MMHMChbMEHHBIX JOMAIITHUX 3aJaHUuN

Anann3 NMChbMEHHBIX JOMAIITHUX 3aJJaHuil 1
CaMOCTOATCIIbHBIX pa60T
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- OCHOBHBIE ITIOHATHUS PEAKIIMOHHOW aKTUBHOCTHU
OpPraHMYECKUX COECIUHEHU, 3aBUCUMOCTh
(GU3nUECKUX U XUMUYECKUX CBOMCTB
YIJIEBOIOPOAOB U X IIPOU3BOJHBIX OT COCTaBa
U CTPYKTYPBI UX MOJIEKYJI;

- (hu3MYEeCKHe U XUMHUECKUE CBOICTBA
OpPraHUYECKUX COEIMHEHUH, KIIacCU(PUKALIHIO,
HOMEHKJIATypy, FEHETUUECKYIO CBA3b

- (hu3HYEeCKHe U XUMHUECKUE METO/IbI
UCCJIEJOBAaHUM CBOMCTB OPraHUYECKUX
COEIMHEHUH, DKOJIOIMYECKYIO OIIACHOCTb
OpPraHMYECKUX COCIUHEHUN pa3IMuHbIX
KJIACCOB

DKcrepTHas OlEHKa BHITIOJTHEHHBIX
pedepaTuBHBIX paboT, KOHCIIEKTOB, JIOTUKO-
TUIAKTHYECKUX CTPYKTYP, MPE3CHTAIUH.
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