AHHOTAIIAS

padoueii nporpamMMbl y4eOHOMH TUCHUILINHBI
b1.0.16.04 Yuenue o 6uocgepe
Hanpagiaenue noaroropku 6axanaspuara_05.03.06 JxoJ0rusa u Npupoa0No0ab30BaAHNE

1. eab u3yveHust AMCUMIIMHbBI

OHMOTreHHOM KPYroBOpoT€ XHUMHYCCKHUX JJICMCHTOB.

Hensamu ocBoenns aucuumiauasl (Moayias) bB1.0.16.04 Yuenue o Ouocdepe SBIAIOTCA: MOTyIeHHE 0a30BBIX
MIPEICTaBICHUN O OMOT€OXUMHUYECKMX (YHKLIHMAX >KMBOTO BEIIECTBA, OPTaHM30BAHHOCTH, IBOJIOINH Onocheps u
CdhopMupoBath y CTYACHTOB OCHOBBI 3KOJOTHYECKOTO
MHPOBO33PEHHS M OCO3HAHHSI B3aUMOCBSI3H BCET0 )KUBOTO U HE3aMEHUMOCTH OUOoChepbl 3emin AJisl YeI0BeKa.

2. Mecto aucunminnsl B ctpykrype OIIOII BO éaxanaspuama
VYuebnas quciuminHa (Moayib) 51.0.16.04 Yuenune o 6uocdepe otHocuTes k biioky 1 6a3oBas yacts.

3. Pe3yabTaThl 0CBOeHUA TUCHUILIHHBI (MoayJsi) «Bb1.0.16.04 Yuenue o 6uocdepe»

Koa v HammeHoBaHMe
KOMIICTCHIIMHU

HNuankatopbl

Jeckpunropbi

Oowmenpogeccuonaibubie komnerenuuu (OIIK)

OIIK-1. Criocoben
MIPUMEHSATH Oa30BbIe
3HaHUs (QyHIAMEHTAIbHBIX
pa3zmernoB Hayk o 3emIie,
€CTECTBEHHOHAYYHOT'O U
MaTeMaTHIECKOTO IUKIOB
NPY pELICHUH 33134 B
00J1aCTH SKOJIOTHHU U
IPHPOIOTIONE30BAHNSA

OIIK-1.5. Ncnons3yeT 3HaHUA
(hyHIaMEHTaIbHBIX pa3eioB
HayK 0 3emJie Ay petIeHus 3a1ad
B 00J1aCTH 9KOJIOTUH U
MPUPOJIOTIONIB30BaHNUS

3HaTh:

- CTPYKTYPY M COCTaB 3KOCHUCTEM H

6uocdepsl, CYIHOCTD COBPEMEHHBIX
OmoC(epHBIX MPOIECCOB.

YMersb:

- OCYIICCTBIISATh aHAJIN3 H3MECHEHUH Onochepsl
oJ BIIMAHUEM NPUPOJHBIX U TEXHOTCHHBIX
CHUCTEM;

-IPOrHO3UPOBATH TIOCIEICTBUS CBOCH

PO eCCHOHATBEHON ACATSIBHOCTH ¢ TOYKU
3peHus BO3JCUCTBUS Ha OuOC(epHbIE MPOIIECCHI.
Bnanets:

- 3HAaHUSAMU (PyHIAMEHTANBHBIX PA3/IEJIOB HAYK O
3emJie I penieHus 3a1ad B 001acTH SKOJIOTHH H
MPUPOOIOIH30BAHUS.

Mpodeccuonanbubie komnerenuuu (1K)

MK -1.
CriocobeH npoBOANTH

IIK - 1.1. IlpumeHnser 3HaHus,
CIOCOOBI M METO/IBI IIPOBEICHHS

Hay‘-IHI)Ie HCCIICOOBAHHUS B
001aCTH DKOJIOTHH,
MPUPOJIOTIOIBb30BAHUS,

Hay‘-IHI:-IX I/ICCJ'IeI[OBaHI/Iﬁ B
00/1aCTH DKOJIOTHH,
MIPHUPOIOIOIH30BAHKS,

T€03KOJIOTHH, YCTOWYHBOTO
Pa3BUTHS, OXPaHbI IPUPOIBI U
UHBIX HayK 0 3emiie, Opeaeser
Kpyr 3a/a4 B paMKax

TCOIKOJIOTHH,
YCTOWYHMBOTO Pa3BUTHS,
OXpPaHbI IPUPOBI U UHBIX
Hayk o 3emJie,

MPOBEJICHUE MOCTABJICHHOH 1111 HAY4HOTO -
11a00paTOPHBIX UCCJIeIOBaHMsl B 00JacTH
HCCIICTOBAHUH, 3KOJIOTUU U

3HaTh: CIOCOOBI U METO/IbI IPOBEICHHUS HAYYHBIX
I/ICCJ'[e)IOBaHI/Iﬁ 110 BBIXIBJICHUIO BUIOB U COCTaBa
AHTPOITOTEHHOT'0 BO3ICHCTBUSA Ha Orocdep.
YMmersb:

- UCTIOJIb30BATh CUCTEMHBIN aHAJIN3 B HAYYHBIX
HCCIIEJIOBAHUAX B H3YUEHHU OHOChEpHI;

- IPOBEICHMUS HCCIICIOBAHHM, OCYIIIECTBICHUE
cOopa u nepBU4HON 00pabOTKM MaTepHana,
y4acTHe B TOJICBBIX HATYPHBIX HCCICIOBAHUSIX;

- OIIpeNeNsiTh KPYT 3aj]a4 B paMKax
MOCTaBICHHOM I[ENTM HAYYHOTO - HCCICIOBAHUS B
00J1aCTH HKOJIOTUU U MPUPOIOTNIONb30BAHHS

OCYIIIECTBIICHHE cOOpa U MPUPOIONIONTb30BAHNUS. Bragers:
NepBUYHOI 00paboTKH - 3HAaHWSMHU U MTOJIX0JIaMH B YU€HHH O Ouocdepe B
MarepHaia, y4yacTue B 00J1aCTH 3KOJIOTHH, OXPAHBI OKPY’KAIOIIEH Cpempl,
TIOJIEBBIX HATYPHBIX PAIMOHAIBHOTO HPUPOAOINOIb30BAHHUS.
MCCIIEI0BaHUIX

4. CTpyKTypa M cofiep:KaHue JUCIMILIHHBI

4.1. CTpyKTypa AMCHUIIIMHBI

YnCJIC:

Bun yueoHoii padoTsl Bcero IlopsinkoBbIil HOMep ceMecTpa
4 5 6 7
O611ast TpyZ0eMKOCTh IUCIUITIHMHEI BCETO (B 3.€.), B TOM 4 4

KypcoBoii ipoekT (padoTa)

He npedyCMOmMpPeHo

AyIUTOpPHBIE 3aHSTHS BCETO
(B akaj. yacax), B TOM YHCJIIE:

68 68




Jlexn 36 36
[TpakTHiecKue 3aHATHsI, CEMUHAPHI 32 32
JlabopaTopHble paboThI

CamocrosiTensHas paboTa Bcero (B akaj. 4acax), B TOM 49 49
qucie:

KCP

DK3aMeH 27 27
OO01mas TpyIoeMKOCTh TUCIATIIIHEL 144 144

4.2. CoaepxaHue U CHMILIMHBI

Jrtansl pa3putus yuenns o 6uochepe. Ilpennocsiku. B.U. Bepnajackuii «Y4enue o 0nocdepe». "Yuenue
o ouoctepe" B.M. BepHanackoro kak 3aKOHOMEpHBIN 3Tam pa3putus Hayk 20 Beka. HoBas mapagurma OTHOIICHUS
YeJloBeKa K OKpY’Karolled ero cpeae, BOZHHUKHOBEHHUS M DBOJIIOLMH JKU3HU BO BCEJIEHHOH — OCHOBAa KOHLEIILUH
"ycroituuBoro pasBuTusA" dejloBedecTBa BO BceneHHOH. Ilpeamocsuiku n mctoku yuenuss B.M. Bepuaackoro o
ouochepe u Hoochepe. Jlamapk u Broddon. INonsrtue npupomsl. IlombiTka 1enmoctHoro moaxona kK JKusuu. A.
I'ym6ompn u I'. Mapm. 3tocc u Tepmun "6nocdepa". FO. JInbux n arpoxumus. OTKpHITHE TOYBHI KaK €CTECTBEHHO -
ucropudeckoro npupoaHoro Tena. B. B. Jlokyuaes u B.11. Bepraackuii. /I.11. Mennenees, A.E. bekeToB u Tpaauim
PYCCKOTO KOCMH3Ma B CTaHOBJIEHUH y4eHHs 0 onocdepe. OCHOBHBIE MOJIOXKEHHS «Y4ueHue o Ouocdeper». [IBa pona
Te0JIOTHYECKOH AesATeIbHOCTH. TpH OMOreOXNMHYECKNX IPUHIUIIA.

I'panunbl pacnpocTpaHeHusi KU3HH W 00IIasi MPOCTPaHCTBeHHAasi CTPYKTypa Omocgepnbl. CTpyKTypa
BemecTtBa O0mocepnl. Uepapxus sxocucrem omocdepnl. buochepa — obonouka 3emiuu. JIHMCCUMETPUYHOCTH
ouochepsl. ['pannisl Onochepbl. BepxHss rpaHuila ¥ O30HOBBIA 3KpaH. HeoqHO3HAYHOCTh HWXKHEH TI'PaHMIIBI
ouocteprl. HepaBHOMEpHOCTH paciipenesieHus )KUBOrO BellecTBa B Onocdepe. BepTukanbHas ¥ ropu3oHTaIbHAS
CTPYKTYpBI OHoc(epbl. DKOIOro-0MoChepHBId PEerHOH W 3KOCHUCTEMBI (OMOTEOIeHO3bl). Pa3nmndHble MOIXOAbl K
MOHATHIO M CTPYKType Omocheprl. OU3NKO-XUMUYECKUE YCIOBUS M TIpenensl omocdeprl. Bemecto Omochepst.
Cemp THTOB BemiecTBa. BHOKOCHOE BEIIECTBO M OHMOKOCHBIE CHUCTEMBI IUIAHETHI: II0YBA, IPHUPOIHBIC BOBI,
atrMoc(epa. bruorenHoe BemecTBO M HCKOMIaeMble IPOIYKTHI )KU3HEIeSITeIFHOCTH oprann3MoB. KocHoe BemmecTso u
TOpHBIE TOpOJbl. PaccesHHOE BEIIECTBO M KOMIIOHEHTBHI PaJMOAKTUBHOTO pacnaja. BemecTBo KOCMHYECKOro
MPOUCXOXKICHHUSI.

CocrtaB u cTpoeHue atMocdepsbl, ruapocdepsl, Jurochepnl. Ciaou armochepsl. M3MeHeHHE XUMUIECKOTO
cocTaBa W Temmeparypsl ¢ BbicoTod. Cnou runpocdepbl. V3MeHeHHE XHMHUYECKOIO COCTaBa, COJICHOCTH,
TEeMIIepaTyphl, AaBleHus c TioyOmHoil. Hacenenme rumpocdeprsl. Xumudeckuid coctaB snurtochepsl. CTpoeHwe.
Hacenenue.

Pouib :xuBoro Bemecrsa B 0uocdepe. Kpyropopors! Bemects B npupoae. buoreoxumuueckne MUKIBI.
Knacenpukanus. 3axkoHomepHocTH. J)KMBOE BEmEcTBO KaK COBOKYIMHOCTh BCEX OpraHM3MOB. JKHBOE BEIIECTBO B
KocMoce — yHHMKaJbHOCTH WIIM BEYHOE CBOMCTBO KocMHYecKoi Matepuu. Paspaborka B.M. BepHaigckum
ATOMHUCTHYECKOTO IMOJX0Ja K XMBOMY. M30TOIBI M JKMBOE BelIeCTBO. ['paHUIBI MEXIY XHBBIM M HEXHUBBIM
BCIHICCTBOM. HnaHeTapHoe 3HAYCHHUC JKHUBOI'O BCIICCTBA. Bbruoxummueckue (byHKHI/II/I JKHBOI'O BeEUIeCTBa H
JIeSTeNIbHOCTh JKUBBIX opraHu3MoB. KoHueHTpaunonHas GpyHkuust 1-ro u 2-ro poaa. OpraHu3mbl — KOHIIEHTPATOPBI
W COBPEMEHHBII MOHHUTOPWHT Omocdeprl.  OKHCIUTEIBHO-BOCCTAHOBHUTENBHBIE (yHKIMH. broxummdaeckas
¢yakmua. [lorstne o 6moreHHON Murpammu. KauecTBeHHOE pa3iudie MeXAy OMOTeHHOW M (PM3UKO-XHUMHUYECKOM
MHTrpanyeil XUMHIECKHUX JJIEMEHTOB M coequHeHHH. KpyroBopoTbl OHMOTE€HHBIX 3JIEMEHTOB M WX aHTPOIOTEHHAs
Mou(UKaIMA: ra3000pa3sHOTO U 0CAAOYHOTO IMKIOB, MAaKpO- U MHUKPOJIEMEHTOB. broxummudeckne KpyroBopoThl
BEIECTBA W IIOTOKM ODHEPTMM KaK OCHOBHOW MeXaHHM3M IOJIEP)KaHUSI OPTaHM30BAHHOCTH M YCTOHYMBOCTH
6uoctepsl. [IpocTpaHCTBEHHO-BPEMEHHON psii OMOr€OXMMHUYECKON UKINYHOCTH. He3aMKHYTOCTh KPyroBOpPOTOB B
6uoctepe u ee maneTapHoe 3HaueHHe. CKOPOCTh BBIXOJIA BELIECTBA U3 KPYroBopoToB. J{oJis BemecTBa (OTACIBHBIX
XHUMHWYCCKUX SHGMCHTOB) B IHKINYCCKOM O6paHleHI/II/I. BpeMﬂ U EMKOCTb 6I/IOI‘COXI/IMI/I‘-ICCKI/IX UKJIOB-IIOTOKOB.
CyTouHBIE, CE30HHBIC W JAPYTHE PHUTMBI KPYroBOPOTOB. bombmioil (reomormdueckuii) M Maiblii (OMOTOTHYECKHIN)
KPYTOBOPOTHI.

Kpyrosopotsl Boabl, Kuciaopoaa, yriaepoga. Ocobennoctu. KpyroBopor Bozapl. OcobeHHOCTH (H3HKO-
XMMHYECKHX CBOWCTB BOJXBI M ee Ouosormueckoe 3HaueHWe. [lyTu mepemenieHus BOAbL: BoJa B Ouocdepe;
KpPYroBOpOT BOJIBI B dKOcHcTeMe. [Ipoucxoxenne U 3anacel Bojbl Ha 3emite. [IpoGiiema oXpaHbl U paloOHaIbHOTO
UCIIONIb30BAaHMs BOJHBIX pecypcoB. KpyroBopot kuciioposna. buonorndyeckoe 3HaueHne kucinopoja. buoxumuueckue,
aHaTOMHYeckne W (U3UOJIOTHYECKHE MEXAHW3MBbl HCIIONIB30BaHHs KHCIOpOJa OpraHu3MaMu. PesepBHbiidl (oHI
KpPYroBOpoTa KHCJIOPOAA, HWCTOYHHMKM IIOCTYIUIEHHMs Kuciopoxa B armocdepy. Kpyrosopor yriepoaa.
Bronorndeckoe 3HaueHue yriepoma. OcoOEHHOCTH KPyroBopoTa B BOAHBIX M HAa3€MHBIX SKOCHCTEMaX. 3arachl
OpPTaHWYECKOTO M HEOPraHMYECKOro YIiepoaa. XO3AHCTBEHHas MIEATEIbHOCTh 4YENOBEKa M TpaHchopmanus
KpyroBOpoOTa yriepoja.

Kpyrosopotsl ¢ocdopa, cepoi, azota. Ocobennocrn. Kpyrosopor ¢ocdopa. buonornueckoe 3nadenue
tdochopa. Dochop kak numurTHpyrouwii Qaktop. [locmencTBUS aHTPOMOTCHHOTO HAPYIICHUS KpPYyroBOPOTa
tdochopa. Kpyrosopor cepbl. bruonorndeckoe 3HaueHue cepbl. PesepBHbI (hOoHI cepbl. MHKPOOHOIOTHYECKUE
IpollecCChl B KPYrOBOPOTE cepbl. AHTpomoreHHas TpaHcdopmaisi Kpyropopora cepbl. [locTyruieHue cepbl B




atMocepy. JIokanbHbIe, perHOHATIBHBIE W TII00ATFHBIC TPOOIEMBI 3arps3HEHUsT aTMOC(hephl 3arpsI3HCHUSAMH CEPHI.
KpyroBopoT a3ora. @uxcanus a3oTa M BOBJICUCHHE €r0 B OHOXMMHYECKHH KpyroBopoT. CHMOHOTHYECKHE H
CBOOOTHO JKUBYIIHMEC OpraHU3MBl — (ukcatopsl a3zorta. Ilpomecchl aMMOHM(UKAIMH, HATPUDUKAINH ¥
neantpudukanun. [Ipodaemsl 3arps3HEHNS OKPYKAFOMIEH Cpelbl COSIMHEHUSIMH a30Ta.

Ipononusa 6uocdepnl. IKoJorndeckue cucrembl Omocdepbl. IIpeanoChIIKM BO3HUKHOBEHUS XU3HM Ha
3emie. Teopum mpoucxoxkIeHuUs >XKu3HU. JloOmoTtmyeckas aza, OmoTmdeckas (aza MPOUCXOKICHHUS KHU3HU.
OcHoBHBIE OMOMBI. BepTukanbHas 1 TOpU30HTAIbHAS 30HAJIBHOCTH.

Mecto u poJab 4esoBeka B omocdepe. Hoocepa. buocthepa u rpanuisr Kusuu. Kocmoc u Ouocdepa.
UYenorek B 6nocthepe. Co3nanre HOBOH HoocdepHOU oprann3oBaHHOCTH. YueHue B. . BepHamckoro o 6uochepe
Y HOBOE HAay4YHOE MHUPOBO33peHHUE. YueHHe 0 Ouochepe — Hay4dHbIH QyHJAMEHT COBPEMEHHO 3KOJIOTHH. YUeHHUE O
Hoochepe B.M. Bepraackoro. [Ipennocsiikd BO3HWKHOBEHHS KoHIenmwu. Enwnas kaptuHa Mupa. KoHnemmmu
Hoocepwl D. Jlepya, I1. Teitsipa ne [llapaena u B.M. Bepraackoro.

5. Oopa3oBare/ibHbIE TEXHOJIOTHHU
O0pazoBatesbHbII MpoLEce MO TUCIUILIMHE OPraHU30BaH B (pOpMe YU4eOHBIX ayZUTOPHBIX M BHEAyAUTOPHBIX
3aHSATUMN:
®  JIeKIMU (3aHATHS JIEKIIMOHHOTO TUIIA);
® UHTEPaKTUBHBIC JICKIIUH;
® JIeKIMHU-TIpecc-KOHpepeH11H;
® CeMHHapbI, MPAKTUIECKHE 3aHATHSA (3aHATHSA CEMUHAPCKO - IPAKTHIECKOTO THUIA);
® TPEHUHTH U CEMHHAPBI 110 Pa3BUTHUIO MPOPECCHOHATIBHBIX HABBIKOB;
® TPYIMOBHIE KOHCYJIHTAIHM;
® UHIWBUAyalbHBIE KOHCYJIBTAlMM W WHBIE y4eOHBIC 3aHATHA, NPEAYCMATPHUBAIOUINE WHAWBUAYAIBHYIO
paboTy mpenogaBaTes ¢ 00yIalOIIIMCST;
®  CcaMOCTOsTENbHAS paboTa 00yUAIOIIMXCS;
6. Hcnoab3yemble pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «Internet»; nuHpopmanuonHbie
TEeXHOJIOTHH, MPOrPaMMHBbI€e CPeICTBA H MH(POPMAIHOHHO-CIIPABOYHBIE CHCTEMBbI
Hapsiny ¢ TpaJMIMOHHBIMH H3J@HUSIMH CTYJEHTBl M COTPYJHHUKH HMMEIOT BO3MOXXHOCTH IOJIb30BaThCs
AJIEKTPOHHBIMHU TTOJIHOTEKCTOBBIMU 0a3aMy JIaHHBIX:
Ha3zsanue pecypca CcpLika/moctyn
OnekTpoHHas OnOIHOTeKa OHNaiH «EqiHOe OKHO K http://window.edu.ru
00pa3oBaTeNbHBIM pecypcam»
«Ob6pazoBatenbHbIi pecypc Poccun» http://school-collection.edu.ru
denepanbHbIN HEHTP HHPOPMAIMOHHO-00pa30BaTENbHBIX http:/fcior.edu.ru
pecypcoB (PLINIOP)
Pycckas BupTyanbHas OubimoTeka http://rvb.ru
Kabuner pycckoro si3bIka 1 JINTEpaTypbl http://ruslit.ioso.ru
HarmmonansHBIH KOPIYC pyCCKOTO SI3bIKa http://ruscorpora.ru
Hayunas snektponHast 6nbnmnoreka «e-Library» http://elibrary.ru/defaultx.asp
DnektponHo-O0nbIHoTeuHas cuctema [PRbooks http://www.iprbookshop.ru
DekTpoHHO-6MbIHOTeUHast cuctema Marl'yY https://lib.inggu.ru/
HNudopmanmonHo-mpaBoBas cucrema «I apaHT» CeteBas Bepcus, JOCTYIIHA CO BCEX
KOMIIbIOTEPOB B KopropatuBHoit cetu Uurl'yY
7.3. IIporpammMHoe oGecrieueHue
Jlunen3norHOE IporpaMMHoe obecrieueHne, ucroabp3yemoe B Marl'y:
1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2. Microsoft Windows server 2003, 2008, 2012, 2016
1.3. Microsoft Office 2007, 2010, 2016
1.4. TIporpammusrii kommiekc MMUC ““/lekanat”
1.5. AuntuBupycHoe 1O Kaspersky endpoint security
1.6. CmpaBouno-mpaBoBas cucrema “I"apant”
1.7. YuuBepcampHbIi cTaTrcTHaecknit maker STADIA
1.8. IIporpammasiii kommaekc MMUC “Busyansnas Ctyaust TectupoBanus”
7. DopMBbI TEKYLIIET0 KOHTPOJISI
Onpoc cmyOenmos Ha yueOHbIX 3aHAMUAX, cObecedo8ate, KOMIOKSUYM, MeCH, NPo8epKa KOHMPOIbHbIX pabom,
pepepamos, scce
8. Dopma MPOMEKYTOUHOTO KOHTPOJIS




| Ixzamen

PaspaGorunkm:

npodeccop kKadeapsl «IKOJIOTHS U IPUPOIOTIONBE30BaHIE)» I-p. OMOII. HayK, mpodeccop ['erokos O. O.
CTapIIMii IIpernoiaBartesib Kadeapbl « DKOIOTHUs U IPUPOAOIIoIb30BaHe» Yamanosa d.11.



