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1. MACITIOPT
padoyeil NporpaMmMbl y4eOHOM JUCHUIIIAHBI

O/1b.07 EcTecTBO3HAaHHNE

1.1. O61acTh NpuMeHeHUus1 padoveil NPOrpaMmMbl y4eOHOH TUCHUIIIMHBI

PabGouass mporpamma y4yeOHOM MAMCHMIUIMHBI SIBJISIETCA YACThbIO MPOrPaMMBbI
MOJTOTOBKH CHEIUATNCTOB CPEIHETO 3BEHA

10 CIIEIHAIBHOCTH 44.02.01 JlomxkonsHOE 0Opa3oBaHue

YKpYyNHEHHOM rpynisl cneruanbHocten | 44.00.00 Oopa3oBanue "
neaarornyecKue HayKu

1.2 MecTo y4eOHOIl NUCHMIUIMHBI B CTPYKTYpe NPOrpamMMbl NOATOTOBKHU
CIEeHATHUCTOB CPeIHEro 3BeHa
JlanHast yueOHast JUCIUTUIMHA BXOJIUT:

B 00s13aTenbHY0 YacTh HuKiIoB [TIICC3 O0611e00pa30BaTEIbHBIN UK

1.3. Heau u 3aaa4u y4eOHO# TUCUMIUVIMHBI — TPeOOBaHHMS K pe3yJbTaTam
OCBOCHUS TUCUMILIMHBI:

Heapr aucOMNUIMHBI: pPa3BUTHUE HHTEpeca OOydYarOUIUXCA K MNPUOOPETECHUIO
3HaHUU B 00JacT  (U3UKHU, DIKOJOTUM, OUOJIOTUU W XUMHUHU, CAMOCTOSITEIbHOU
UCCIIEIOBATENLCKOM JIESITEIbHOCTH MO U3YYEHUIO OKPYXKAIOUIEH MPUPOJLI U KUBBIX
00BEKTOB.

3agaum: GopMUPOBATH YMEHHUSI UCITIOIH30BAaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS
B TMPAKTHUUYECKOW JEATETbHOCTH M TIOBCEIHEBHOM >KU3HU JUIS:OIICHKH ASTUYECKUX
ACMEKTOB HEKOTOPBIX HCCIEOBaHUN B 00JacTH OMOTEXHOJOTHMH (KJIOHHPOBAHUE,
HCKYCCTBEHHOE  OIUIOJIOTBOPEHHUE); UCIIOJIb30BAHUE TOJYYEHHBIX 3HAHUUA B
npoecCuOHaNbHOM eI TEIbHOCTH.

B pesynbraTe ocBoeHus1 010Kka OMOJOrMK Ha 0a30BOM YPOBHE CTYIEHT JOJIKEH
MeTh:

1. OOBSACHSATH: pPOJb OHOJOTMHM B (POPMHUPOBAHUM HAYYHOIO MHMPOBO33PEHUS;
€AMHCTBO JKMBOM M HEXKUBOW TNPUPOJABI, POACTBO KHUBBIX OpPraHU3MOB;
OTpULIATEIILHOE BIUSHUE AJIKOTOJIsl, HUKOTHMHA, HAPKOTUYECKUX BEILECTB Ha
pa3BUTHE 3apoAblllIa YEIOBEKA; BIMSHUE MYTAar€cHOB HAa OpPraHU3M YeEJIOBEKa,
HKOJIOTMYECKUX (PAKTOPOB HA OPraHMU3Mbl; B3aUMOCBSI3M OPraHHU3MOB U
OKPYXAIOILEH Cpelibl; IPUUYMHBI 3BOJIOLNH, U3MEHSIEMOCTH BUIOB, HAPYLIEHUI
pa3BUTUS ~ OPraHM3MOB,  HACJEICTBEHHBIX  3a0oieBaHMi,  MyTallHii,
YCTOMYMBOCTHY M CMEHBI  3KOCHUCTEM; HEOOXOJAMMOCTH  COXpaHEHHs
MHOT000pa3us BUJIOB;

2. pemiaTtb SJICMCHTApPHBIC OMOJIOTHYECKHE 3aga4du, COCTaBJIATH OJJICMCHTAPHBIC
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CXEMBI CKpEUIMBAaHUS U CXEMBI MEePeHOCa BEIIEeCTB M SHEPTrUU B DKOCHUCTEMAax
(1ienu nuTaHus);

BBISIBIISITh  MPUCIIOCOOJICHUSI OPraHU3MOB K Cpelie OOWTaHUs, HCTOYHUKU
MYTareHOB B OKpYyXkarolei cpefe (KOCBEHHO), aHTPOINOIE€HHbIE U3MEHEHHUS B
HKOCHCTEMAaxX CBOEM MECTHOCTH;

CpaBHMBATh: OHOJIOTMYECKHE OOBEKTHI (XMMUYECKHH COCTaB Tl KUBOU U
HEXXUBOW TPUPONBI, 3apOJIBINIA YEJIOBEKA W JAPYTHX MICKOMHUTAIOIINX,
MIPUPOJHBIE SKOCHCTEMBI M arpoO3KOCHUCTEMBI CBOCH MECTHOCTH), IMPOIIECCHI
(ecTecTBEHHBIN M MCKYCCTBEHHBINH OTOOD, MOJOBOE M OECIOI0€ pPa3MHOKCHHUE)
Y JICJIaTh BHIBOJBI HA OCHOBE CPABHECHMS;

AHAJIM3UPOBATE MW OHOCHHUBATL PA3JIIMYHBIC THUIIOTC3bl CYHOIHOCTHU JKH3HH,
IMPOUCXOKICHUA KU3HU U YCIIOBCKA, r100aIbHBIE YKOJIOTHYECKHUE HpO6JIeMBI u
IIyTH UX PCHICHUA, IMOCICACTBUA COOCTBEHHOM ACATCIIBHOCTHU B Oprxcanmeﬁ

cpene;

N3y4aTb UIBMCHCHH: B OKOCHUCTCMAX Ha OMOJOTUUECKUX MOIOCIIAX,

HaxO0JIUTh HHPOPMALIUIO O OMOJOTHYECKHX O0BEKTAX B Pa3IMYHBIX HCTOYHUKAX
(yueOHBIX  TEKCTax, CIpPAaBOYHUKAX, HAYYHO-TIONMYJSAPHBIX  HU3JAAHMSIX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, pecypcax WHTEpHET) U KpPUTUYECKU €€
OLICHUBATB;

B pPE3YJIbTaTC OCBOCHUA O0ka Omooruy Ha 0a30BOM YPOBHC CTYACHT OOJIKCH
3HATh.

OCHOBHBIC TOJIOKEHUSI OMOJOTUYECKUX TeOopui (KIJIETOYHAs, SBOJIOIMOHHAS
teopus U./lapBuna); yuenue B.M.Bepnaackoro o 6uocdepe; cynHocTh 3aKOHOB
I".Mennens, 3aKOHOMEPHOCTEN N3MEHYUBOCTH;

CTPOCHHE OMOJIOTUYECKUX OOBEKTOB: KJIETKH; T'€HOB W XPOMOCOM; BHUAA U
AKOCHUCTEM (CTPYKTYpa);

CYUTHOCTh OWOJIOTUYECKHUX TPOIECCOB: Pa3MHOXKEHHUE, OILIOI0TBOPEHHE,
NEeUCTBUE HCKYCCTBEHHOTO U  €CTECTBEHHOTO 0TOOpa, (GopMUpOBaHUE
IPUCTIOCOOJICHHOCTH, 00pa3oBaHWE  BUIOB, KPYrOBOPOT  BEIIECTB U
IIPEeBPAILICHUS YHEPTHH B 9KOCHCTEMax U orocdepe;

BKJIQJI BBIIAFOIITUXCSl YUCHBIX B Pa3BUTHE OMOJIOTHYECKOW HAYKH;

6I/IOJ'IOFH‘-IGCKYIO TCPMHUHOJIOTHIO 1 CUMBOJIMKY.

B pesynbTaTte ocBoeHus 010ka XUMHUKA Ha 0a30BOM YPOBHE CTYJICHT JOJIKEH
YMeETh:

Ha3bIBATh M3YYCHHBLIC BCIICCTBA II0 «TpHBHEU'IBHOfI» 500041 MGH(I[YHaPOI[HOﬁ
HOMCHKIIATYPC,

ONPENEIIATh: CTENEHb OKHUCIEHUS XMUMHYECKHX DJIEMEHTOB, THUIl XUMUYECKON
CBSI3U B COCOUHEHMSX, 3apsll MOHA, XapaKTep Cpelbl B BOIAHBIX PACTBOPAX
HEOPTaHUYECKUX COEIMHEHHUI, OKHCIIUTEIb 17} BOCCTaHOBUTEIb,
IPUHA/JIEKHOCTh BELIECTB K PA3JIMYHBIM KJIAcCaM OPTraHUYECKUX COCIMHEHUM;

XapaKTEPU30BaTh: DBJIEMEHTbl MAJIbIX MEPHUOJOB TI0 HX MOJOXEHHUIO B
nepuoandeckorr cucreme JI.M.MenneneeBa; oOmme XHUMHUYECKHE CBOHCTBA
METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U OPTaHUYECKUX
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COCIMHEHUW;, CTPOCHHUE U XHMHUYECKHE CBOMCTBA M3YYEHHBIX OPTraHUYECKHUX
COC/IMHCHMH;

OOBSACHSATH: 3aBHUCHUMOCTh CBOWMCTB BEHIECTB OT HMX COCTaBa W CTPOCHUS,
IPUPOJly XUMHUYECKOM CBs3UM (MOHHOM, KOBAJICHTHOM, METAJUIMUECKOM),
3aBUCHUMOCTh CKOPOCTHM XUMHUYECKOW PEAKIUH WU TOJIOKEHUS XUMHUYECKOTO
PaBHOBECHUS OT Pa3IMIHBIX (DAKTOPOB;

BBIMIOJHATE XMUMHUUYCCKHHI 9KCIICPUMCHT II0 PpPaCIIO3HABAHHIO Ba)KHEHIIINX
HCOPIraHMYCCKUX U OPraHM4YCCKUX BCIICCTB,

MPOBOJIUTh  CAMOCTOSITCIILHBIM ~ TIOMCK ~ XUMHUYECKOW  HMH(POpMAlUd  C
WCTIOJB30BAaHUEM PA3JIMUHBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HW3JAaHUMH,
KOMITBIOTEpHBIX ~ 0a3  JaHHBIX, pecypcoB VIHTepHeTa); HCMOIB30BAThH
KOMITBIOTEPHBIE TEXHOJIOTUM I O0OpabOTKU M mMepefayd XUMHYECKOU
uH(GOPMAaIH U €€ NPEACTaBICHUS B Pa3IMUHbIX opMax;

B PE3YJIbTATC OCBOCHHUA OJI0Ka XMMHH CTYACHT JOJIKCH 3HATDb:

BAKHEMIINE XMMHUYECKUE TOHSTHUS: BEIIECTBO, XHUMHUYECKHM JIIEMEHT, aTOM,
MOJIEKYJIA, AJUIOTPONUS, OTHOCUTEIBHBIE aTOMHAS U MOJIEKYJIIPHASI MACChI, MOH,
QUIOTPONMUS,  XMMHYECKas  CBA3b,  JJEKTPOOTPULATEIBHOCTh,  CTEIIEHBb
OKHUCJIEHHS, MOJIb, MOJIIpHAsl Macca, MOJISIPHBIA O0OBEM, PACTBOPHI, SJIEKTPOJIUT
U HEJJIEKTPOJUT, JJEKTPOIUTHUYECKAS  JUCCOLUMALHNS, OKUCIUTEIb U
BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHUE, TEIUIOBOM >PQeKT peaxiuw,
CKOPOCTb XMMHYECKOM pEakUHM, Karaau3, XHUMHYECKOE pPaBHOBECHE,
YIJIEPOIHBIN CKeJeT, PYHKIMOHAIbHASI TPYIIIa, U30MEpHsl, TOMOJIOTHS,;

OCHOBHBIC 3aKOHBI XUMHUHU: COXPAHECHUS MAaCChl BEIIECTB, IIOCTOSHCTBA COCTABA,
MEPUOJNYECKUI 3aKOH;

OCHOBHBIC TCOpUHU XUMUHU: XUMHUYECKOM CBiA3H, BHGKTpOHHTH‘IGCKOf/'I
Jucconuvanrn, CTpPOCHHUA OPraHNn4YCCKUX COGHHHGHHﬁ;

BaOKHEHIIIME BeIlECTBA M MaTepHUasbl: OCHOBHbIE METAJUIbI M CIUIaBbI; CEpHas,
COJIsTHAsl, a30THAs U YKCYCHasl KUCJOTBI, IIEJIOYM, METaH, dTUJICH, alleTUJICH,
O€H30J1, TAHOJ, KUPBI, MblIa, TJIFOKO3a, caxapo3a, Kpaxmas, KieTyaTka, OeIKu,
MCKYCCTBEHHBIE U CHHTETHYECKUE BOJIOKHA, Kay4dyKH, IJIACTMACCHI;

B pesynbTaTte ocBoeHus 00ka Gu3MKK Ha 6a30BOM YPOBHE CTYIEHT JIOJDKECH
MeTh:

OMHCHIBATh M OOBACHATh (M3MYECCKUE SBIICHUS M CBONCTBA TEJ:IBHUKCHUE
HEOCCHBIX TeI M MCKYCCTBCHHBIX CIYTHHKOB 3EMJIM; CBOMCTBa Ta30B,
KUIAKOCTECH W TBEPABIX TEJ, PACIPOCTPAHCHHUE OJIICKTPOMArHUTHBIX BOJIH;
BOJTHOBBIE CBOMCTBA cBeTa; POTOIPGEKT.

MPUBOJUTH TMPUMEPHI MPAKTUYECKOTO HCIMOIb30BaHUS (U3UYECKUX 3HAHUI:
3aKOHOB MEXAHHUKH, TEPMOJUHAMHUKHA W DJJIEKTPOJUHAMUKHA B IHEPrETHUKE;
PAa3IUYHBIX BUIOB JJICKTPOMATHUTHBIX H3JYy4YEHUW ISl PAa3BUTUA PAgU0 U
TEJICKOMMYHHUKAIIUNA, KBAHTOBOW (M3WKKW B CO3JIaHUM SIAEPHOU IHEPTETUKH,

Ja3epoB;
Hcnonp30BaTh 3HaHHS I 00ecrieueHus 0€301aCHOCTH KU3HEACSITSILHOCTH B
nporiecce WCIIOJIb30BaHUS TPAHCIIOPTHBIX CPEICTB, OBITOBBIX
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| 2JIEKTPONPUOOPOB, CPEJICTB PATUO- M TEIEKOMMYHUKALMOHHOM CBA3M.

B pesysnbTaTe ocBoeHust 010Ka GU3MKU CTYJICHT JOJIKEH 3HATh:

AJIEKTPOMAarHuTHOE 10JIe, BOJIHA, (OTOH, aTOM, aTOMHOE SIJIPO, MOHU3UPYIOITHE
W3Iy4YeHUs, IUIAaHETa, 3Be3/1a, rajJakTuka, BeeneHnHas;

CMBICJI TIOHATHN: (U3MYECKOE SBJICHUE, BEIIESCTBO, B3aUMOJCUCTBUE, CMBICI
(bu3HYeCKNX BEJIMYHMH: CKOPOCTh, YCKOPEHHUE, Macca, Cujla, HMITYJhC, paboTa,
MEXaHMUYECKas YHEPTHUsl, KOJTUYECTBO TEIUIOTHI, AJIEMEHTAPHBIN 3JIEKTPUUECKUN
3apsi;

CMBICT QU3HYECKUX 3aKOHOB KJIACCHUECKON MEXaHUKH, BCEMHUPHOTO TSITOTCHHS,
COXPaHEHUs DHEPTHH, UMITYyJIbCa M DJCKTPHUECKOTO 3apsiia, TePMOJUHAMUKH,
AJICKTPOMAarHuTHOM MHIYKINH, GOoTOdPDEKTa;

BKJIaJl POCCUICKUX U 3apyOCKHBIX YUYECHBIX, OKA3aBIIMX HAHOOJbIIEE BIUSHUE
Ha pa3BUTHE (DUBUKU;

1. 1.4. PekomeHayemMoe KOJIHYECTBO YACOB HA OCBOEHHE NPOrpaMMbl YueOHoi

TUCHUIIHHBI:
MaKCUMaJIbHOW y4eOHON Harpy3Ku 00y4aromerocs 117 | yacoB, B TOM 4ucIe:
00s13aTeNbHON ayAUTOPHON yueOHOM Harpy3ku oOydaromierocss | 117 4acoB,
CaMOCTOSITENIbLHOU paboThl 00yyaromerocs | - 4acoB.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCHUILINHBI
2.1. O0bem yueOHOM JUCHMILVIMHBI U BHAbI Y4e0HO padoThI

Ne Bup yueOHoI padoThI Oo6bem

4acoB

1 MakcuMmasbHasi yueOHasi HAarpy3ka (Bcero) 117

2 O0s13aTe/ibHAsi AyIMTOPHas yueOHasi HAarpy3Ka (Bcero) 117
B TOM YHCJIE:

2.1 | mpakTUYeCcKHe 3aHATHUS, B TOM YHCIIE: 36
Ja00paTopHbIe PabOTHI 7
KOHTPOJIbHBIE pabOThI 3

2.3 | KkypcoBas pabota (IIpoeKT) (eciu npedycmompeHo) -

3 | CamocTosiTeqibHAsA padoTa 00y4aromerocs (Bcero) ipetyevoTpeno

HroroBas arrecranus B popme auddepeHIInpoBaHHOTO 3a4eTa




2.2. TemaTu4ecKuii IVIAH U COAEPKAHME Y4eOHOM M CHUIIHHBI

O/1b.07 EctecTBO3HaHue

HAaMMCHOBAHUEC NUCHUILJIMHBI

Homep pa3jaesioB u Tem,
KO/, HHJAEKC (popMuUpyeMbIX
KOMIIeTEHIM i

HaumenoBanue pa3aesioB U TeM
Conep:kanue yuyeOHOro MaTepuaJsa; JadoparopHbie padoThl M IPAKTHYECKHE
3aHSITHS; CAMOCTOSITeIbHAS padoTa 00yyalmuXxcsi; Kypcoasi padora (ImpoeKT)

O0bem yacoB

Yposensn
OCBOCHUS

1

2

1 cemecTp

37/14

Paznen 1.

O01ag 0M0JIOrus ¢ OCHOBAMM DKOJIOTHH

Beenenue

2/0

OK 4.,0K 5

Oo0mas Ouonorusi — Hayka O KMBOW NpupoJe. YPOBHM OpTaHWU3allUU >KUBOW TPHUPOIBL
[Ipu3Haky XMUBBIX OPraHU3MOB. MHOT00Opa3ue KHUBBIX opraHu3MoB. OOIIHEe 3aKOHOMEPHOCTH
ouonorun. Ilpenmer m3ydeHus oOoOmiaroero kypca «buosorus», Ienu W 3agadd Kypca.
N3ydeHnne oCHOBHBIX 3aKOHOMEPHOCTE BOSHUKHOBEHUS, Pa3BUTHS U CYIIECTBOBAHUS KU3HU Ha
3emiie U COBpeMeHHOW ee opraHm3anud. Pons Owonormn B (OPMHPOBAHHHA COBPEMEHHOU
€CTECTBCHHO-HAYYHOW KapTUHBI MHpa M B MPAKTHUECKOW aearenbHOCTH Jroaed. CobmropeHue
MIPaBUJI TIOBEJICHUS B MPUPOJIC, OCPEIKHOE OTHOIICHHUE K OMOJIOTrMUECKUM 00beKTaM (PacTEHUSIM U
JKUBOTHBIM W WX COOOIECTBaM) M WX OXpaHa. YPOBHEBas OpraHU3aIUs >KUBOW TMPHPOILI U
3BOJIIOLUSL.

Metonbl TO3HAHUS KWUBOM MPUPOABI. BHOJIOrMYECKHE CHUCTEMBI PA3HOIO YPOBHS: KIETKA,
OpraHm3M, TIOMYJIALNS, SKocucTeMa, orocdepa. LlapcTsa xnBoit mpupoasl.

Tema 1.1.

XMMHYECKHIl COCTaB KJIETKH

2/0

Conepsxkanue yaeOHOTO MaTepuana

OK 4.,0K 5

1 | Heopranmyeckue coequnenus. Heopranmueckue (MuHepanbHble) coequHenus. Coim.
Huccounanus cojei, >)ku3HEHHO Ba)KHbIE HOHBI U KATUOHBI.

Oprannveckue BemniecTBa kieTku: buononmmepsl. benku. CocraB GenkoB. CtpoeHune
OenKoB: NEepBUYHAS, BTOPUYHAs, TPETHYHAs M YETBEPTHUUHAs CTPYKTypa. PYyHKIUH
0enKoB: cTpouTesibHas, (PepMEHTATHUBHAS, PETYJISITOPHAS, 3aLIUTHAs], YHEPreTHYECKasl.

Tema 1.2.

CTpykTypa U QyHKIUS KIeTKU

6/0

Conepsxanue yaeOHOTO MaTeprana

OK 4.,0K5.,0K 6.,0K 13

1 | Knerounaa Tteopusi. CTpykTypa ¥ (QYHKIHM OPraHOWIOB KIETKH PACTEHHHA U
JKUBOTHBIX.

[lepBeie HaOmIOMeHWsT Haa KiIeTKOW. [losBIeHWE W pa3BUTHE KIETOYHOW TEOPHH.
Hwuromnasma. [Inasmartudeckas wmemOpaHa, OHpoIUIa3MaTthyeckas ceTb. Komrmiekc
INomsmxu. JInzocomer. Luromnazma. Mutoxouapun. [Inactuasl. OpraHOUIBl IBHKCHHUS.
Bxmrouenuns.  Sapo. Kietkm npokapuoTsl ¥ 3ykapuoThl. CpaBHEHHE CTPOEHUS




>KUBOTHOM U PACTUTENBHON KIICTKHU.

2 | OGeceueHne KJIETOK JHeprueii. Merabonu3M: acCUMHIALUSA W JUCCHMUJISIIVSL. 2
®doToCHHTE3. Opranu3mel: (hoToaBTOTPODEI, reTepoTpodbl, XEMOaBTOTPO(DEIL.
Buonornueckoe okucieHWe W ropeHue. AdpoOHOE H  aHadpPOOHOE  OKHCJICHHE.
MUTOXOHIPHUH- SHEPTETUIECKHUE CTAHIINN KIETKH.

Tema 1.3. HacnencrBenHas nngopManus 1 e€ peajn3anusi B KJIeTKe 4/0
Conepxanue yueOHOTO MaTepraia
OK 4., OK 14. 1 | 'enermyeckasi uHpopmamusi. bernkoBblli HA0Op —OCHOBa CXOICTBA MW  Pa3THIH 2

opraam3moB. Ctpoenue monekyibl JIHK. T'enernueckuit kox. Tabnuia reHeTHUECKOTO
Koja. bruocuHTe3 OEIKOB B KIIETKE

2 | 'ennasg um kjaerouHass um:keHepusi. OTKpBITHS B o0jacTu reHoma. buorexHomorwus. 2
Co3nanne MPOAYKTOB MHUTAHUS, JIEKAPCTBEHHBIX MTPENapaToB, PACTEHUI U )KUBOTHBIX Ha
OCHOBE JJOCTH)KEHHI OMOTEXHOJIOTHH.

Tema 1.4. Pa3mHokeHNEe OPraHU3MOB 4/2
OK 4, 0K 5, OK 6, OK 13 Coneprkanre yueOHOTO MaTepHana
1 | Jenenue wkiaerku. Mwurto3. becnonoe um mosoBoe pasmuo:kenue. CriocoOHOCTH K 2

JIEJICHUIO — BaXKHEHIIIee CBOMCTBO KIIETOK. brosiornueckoe 3HayeHue MUTO3a. becnosoe
PasMHOXKEHHE: IMPOCTOE JAENEHHUE, CIOpPOOOpa3OBaHME, BETETATUBHOE PA3MHOKCHHE,
noukoBaHue. [lonoBoe pazMHoxenue. ['aMeTsl: SULEKIETKH U CIEPMAaTO30UIbI.
Henenne ximerku. Meiio3. (OOpazoBaHHE TOJIOBBIX KJIETOK U  OIUIOJIOTBOpPEHHE.
buonornueckoe 3HaueHue meioza. CTpoeHHe MOJOBBIX KieTOK. OIIOJ0TBOpEHHE Yy
JKUBOTHBIX.

2 | UnauBuayajibHOe pa3BUTHE OPraHU3MOB 2
3apozplieBoe U MOCTIMOPHOHANIBHOE Pa3BUTHE OpraHu3MoB. Jpobnenue 3urotel. I'actpyna.
OO6pa3zoBaHue TPEX 3apOABILIEBBIX CIOEB.

[IpakTHueckne 3aHATUA Ne2 Bnusinne ¢pakTopoB cpenibl Ha pa3BUTHE OpraHu3Ma B 2
OHTOTeHe3€ (IKCKYpCHsI B KYHCTKaMepy)
Tema 1.5. OcHOBHBIE 3AaKOHOMEPHOCTH SIBJIEHUIT HACTEICTBEHHOCTH 412
Conepxkanue yueOHOTO MaTepuana
OK2,0K4,0K5,0K6 1 | Monoruopuanoe ckpemuBanue. IlepBblii u BTOpoii 3akonbl I'. Menaensi. Yenickuit 2

yueHsiid ['. MeHenb — OCHOBOIIOJIOKHUK HAyKU TEHETUKHU. [ MOpUIOIOTrH4eCcKuii METO/T.
IlepBeiii 3akoH MeHaens — enuHOOOpa3ue IEpPBOrO IMOKOJIeHUs. JIOMWHAHTHBIE U
pEIeCCHUBHEIE TeHEI. | OMO3UTOTHBIC U T€TEPO3UTOTHBIE OCOOH.




I'enorun n ¢enornn. Tpernii 3axkon I'. Menpensa. denorun u resorun. [IpuHnmn
YHCTOTHI raMeT. AurudpruaHoe CKpenBaHue.

I'emernka moma. XpomocoMHOE ompeneneHue mona. HacienoBaHme CLEIUIEHHOE C
nosioM. 3a0oJieBaHusl epeJaronecs no HacaeACTBY: reModuIIns, JaTbTOHH3M

HpaKTI/I‘lCCKI/Ie 3aHATHA ‘ Ne3 Pemenune 3aJa4 Ha 3aKOHbI HACJICACTBCHHOCTH I. MeHI[GJ'Iﬂ

Tema 1.6.

33KOHOMepHOCTl/I HU3MCHYUBOCTH

4/2

Coneprkanue yueOHOro Marepuaa

OK1,0K2,0K4,0K>5

1

MoaudukanmoHHasT ¢  HACJeACTBEHHasi W3MeHYHUBOCTh. KomOuHATHBHAas
M3MEHUYHBOCTD.

Buasl usMeHuumBOCTH. TUIBI HACHEACTBEHHOM HW3MEHUMBOCTH: MYTallMOHHAS U
KOMOWHATHBHAs. MyTanMoHHAass W3MEHYMBOCTh. HacneacTBeHHass W3MEHYHUBOCTD
yenoBeka. Mytanmu. ['eHeTrika ¥ MemuIuHa. MeTonbl M3YYeHHS HACIIEICTBEHHOCTH
YelIoBeKa: TeHeaJornYeCKuil, OMM3HEIOBBIN, IIATONeHETHUECKHI, OMOXMHYCCKHIMA.
Jledenne w mpemynpekaeHHEe HEKOTOPHIX HACIEICTBEHHBIX 3a00JIEBAaHUI YeIIOBEeKa.
Pesyc- daxrtop. HexenareapHOCTh POJCTBEHHBIX OpakoB. MeaHKO-TeHETHIECKOE
KOHCYJIbTHPOBAHUE.

[IpakTuueckue 3aHATUSL Ne4 Pasputue ymMeHust paboTaTh ¢ MaTEpUAIIOM, YMCHHE

BBICTPanBaTh BAPUALIMOHHBIN PSIT M HA OCHOBE 3TOTO JIENATh
BBIBOJIbI M BEIBOAUTH 3aKOHOMEPHOCTH «MoanpukaoHHas
n3MeHunBOCTh. Hopma peakunu. BapuanimoHHbIN psipy

Tema 1.7.

I'eneTnka n CeJICKIUA

212

Conepxanue yueOHOTO MaTepraia

OK4,0K5,0K 13

1

LeHTpsI NpoNCX0XKIEHNA KYJIbTYPHBIX pacTeHuii. MeToaAbI COBpeMeHHOM celeKIM.
Cenexuus. OpoManIHMBAaHME KaK MEpBBIM 3Tam ceneKuuu. LIeHTpel IpOHCXOKIAEHHS
KyJNbTYypHBIX pacTteHuit. Bknag H.W BaBuiosa B pa3paboTKy MmpeacTaBiIeHu O EHTpaxX.
PaiioHbl 0JOMaIIHUBAaHUS )KUBOTHBIX. 1IponCXOXkaeHUE TOMAIIHUX KUBOTHBIX.
HckyccTBeHHBIN 0TOOP M €ro TBOpYECKasi poJib. Y CIIEXH COBPEMEHHOM celeKIni. 3HaYeHne
CeNIEKIIMM Ul TONY4YeHHWs TNPOAYKTOB NHMTaHUA. Bplparommecs pyccKue ydyeHbIe
ceneKImoHepsl. Hoeilline MeTo1bl CeNEKIUH.

IIpakTnueckue 3aHATHA No5 I'enHas 1 kjIeTO4YHAST MHKEHEPHSL.

I'eHHOMOIM(DUITMPOBAHHBIE OPTAHU3MBI.

Tema 1.8.

Pa3BuTHe 3BOIIONIMOHHBIX Hael. Jloka3aTeIbLCTBA IBOIIOIUN.

4/2

Conepxanue yueOHOTO MaTepuana

OK 13,0K 8

1

Teopus 3Bosawouuu Y. [apBuH U ero Teopus NPoUCXoxaeHnss BUI0B. JlokazaTejJbCcTBa
BoJiIoIMH.  OBomionus. OCHOBOMONOXKHUK Teopuu sBomonnu Y. Jlapsur. OcHOBHBIE
MPUHIUIBL 3BOJIIOUUOHHON Teopuu JapBunHa. Jloka3aTenbCcTBa €IMHCTBA HPOUCXOMKACHUS
OPraHWYECKOTO MHUpa: 3IMOPHONOTHYECKHEe, MOP(HOIOTHYECKHE, MalCOHTOIOTUIECKHE,
onoreorpaduvecKue.

10




Bua. Kputepuu Buga. Honynsomua. Xapaktepuctuka Bujaa. I[lonmyismuoHHas CTpyKTypa
Bunma. Kpurepun Buma: mopdonorndeckuid, (U3HOIOT0- OHOXMMHUYECKHH, 3KOJIOTO-
reorpadUueCcKuid, TEHETWYCCKUU. EcTecTBeHHBIM OTOOp -  HampaBJLIIOMmH  (akTop
spomond. DpPeKTUBHOCTE 0TOOpa. DOpPMBI €CTECTBEHHOTO OTOOpa B MOMYJIALHUSX.
OcCHOBHBIE HaIIpaBIIEHUS! 3BONIOIHOHHOTO Tiporiecca. lloHsaTHe o mporpecce, perpecce B
IBOMIOITMH; 00 apomopdoze u wmamoamantamuu. OOmas nereHepamus. COOTHOIICHHE
HanpasJICHUH BOIIOLHH.

Konrponbnas padota

‘ Nel «,HOKEB&TCJ'ILCTB& 9BOJIFOIUK OPraHU4Y€CKOIro Mupa»

Temal.9.

Bo3HukHOBeHHe M pa3BUTHE KU3HH HA 3emuie

4/2

Coaeprkanue yueOHOTO MaTepuaa

OK 2, 0K 3, 0K 4, OK 8

1

PaseuTHe mnpeacTraB/ieHUil 0 BO3HMKHOBeHUM Ku3HH. COBpeMEHHBIC B3IJIAIbI Ha
BO3HUKHOBEHUE XU3HU. Teoprur BO3SHUKHOBEHHUS >kU3HU Ha 3emuie. ['unore3a AWM. Onapuna
0 BO3HHUKHOBEHUH KU3HU HaA 3eMIIE.

IlaneonTosioruyeckass Jeronuch 3emuu. Pa3purue KU3HM B KPHUITO30€.
[Naneontonorus. Passutue >xu3um B Apxee, [Iporepozoe. Bcembimka pa3zHooOpasus
JKUBOTHBIX B KOHIIE MPOTEP030s. PazBuTue u3HM B naneo3oe. PaHHMI maneo30ii: keMOpui,
opnoBuK, cunyp. [lo3muuil maneo3oii: neBOH, KapOOH, epMb. PazBuThe KU3HU B ME3030€,
KaiiHa3oe. Me3030il — 3pa npecMmbIKaromuxcs. Tpuac- paciBeT roJ10CEMEHHBIX PACTEHUN U
IMMPECMBIKAOINXCs, IOABJICHHUE ICPBLBIX TCIUIOKPOBHLIX JXHWBOTHBIX. IOpCKI/II\/'I nepuong —
TIOSIBIICHUE apXHOMNTEPUKCa, MEePBHIX IUIANCHTAPHBIX W CyMYarbiX. MeloBol MepHo-
TIOSIBIICHUE TTOKPBITOCEMEHHBIX, JIETAIOIINX SAN[YPOB, KIMMAT — PE3KO -KOHTHHEHTAJIbHBIN H
HACTYIUIEHHE OOIIIETO MOXO0JI0IaHusl.

HpaKTI/I‘IQCKI/IC 3aHATHA

Kaiino3olickasi 3pa: najieoreH, HeOreH, AHTPONOIeH.
PazButue xu3nu. Knumar. HazeMHble )KUBOTHBIE U paCTEHUSI U
UX 0COOEHHOCTH.

Tema 1.10.

IIpoucxoxaeHue 4yeJgoBeKa.

1/2

Conepxanue yueOHOTO MaTepuaia

OK2,0K4,0K5

1

IosiokeHHe dYesioBeKAa B CHCTeMe JKMBOTHOTO MHpPa. Buiel, OJU3KOPOICTBEHHBIC
yenoBeky. IlepBele mOpencraBuTenu poja uyenoBeka. YenoBek yMmenbiid.  UenmoBek
npsamoxoasmuid. IlosBnenue uenoBeka pazymHoro. Heanpepranbsckuih uenoBek. Mecto
HEaHJEPTAIBIIEB B OBOJIONUHN dYeloBeka. KpomaHboHIEIL OOmIass cxema 3BOJIONNN
romuHOUIOB. DakTOp SBOIIONMM 4YENOBEKAa. bHONOTHYECKHE, COIUMANIbHBIE M WX
COOTHOIICHHE B 3BOJIIOLUHU YesI0OBEKa. UemoBeueCKue pachl.

HpaKTI/I‘leCKI/IC 3aHATHA

Ne6 «3OBomONMOHHOE APEBO YEIOBEKa» - aHaJIN3 y4eOHOTO
MaTepHaja U COCTaBJIEHHE T€HEAIOTHUYECKOro JepeBa IBOJIOLUN

YCIO0BCKAa

Bcero 3a 1 cemectp

37/14
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Tema 1.11. 3aK0HOMEPHOCTH BIHSIHUS IKOJOTMYeCKHX (PAKTOPOB cpeAbl HA OPraHU3MbI 4/2
Coneprkanre yueOHOTO MaTepHana
OK 1,0K2,0K 4, 0K 5, OK 14 1 | Cpennl xu3Hu. MHoroo0pa3me :KUBbIX Opranu3mMoB B Omocdepe. Bomnas cpena, 2
HA3eMHO-BO3YIIHAS Cpeia, II0YBa, OPTaHU3M Kak cpefa OOUTaHus.
®DakTOpHI CpeIpl: AONOTHYECKHEe, ONOTHYECKUE, aHTPOTIOTeHHBIE U UX XapaKTEePUCTHKA.
VYcnoBust cpenpl: TeMIeparypa, BIaXHOCTb, CBET, 3arpsS3HAIONIME BeEIECTBA. SBIeHUS
aJanTaluy U aKKJIUMaTU3alud. 3aKOH MUHUMYMa.
2 | DKoJIoTHYECKHE PecypChl: JHEPreTHYeCKNe, XUMUYeCKUe, MUIIEBLIE. 2
ComneuHoe wusnmydeHwe Kak pecypce. Ilpomecc QorocunTeza. Mopdomorudeckas wu
(usnonornyeckas MPUCIIOCOOICHHOCTh PACTEHUH JIsl U3BJICUCHUS PECYPCOB.
OKoJjioruuecKass Huima. MecTooOMTaHHus opraHusMa U (akTopbl, CIOCOOCTBYIOIIME
mporeccaMm ku3HenesTenpHOCTH.  OrpaHwumBaromue QaxTopsl cpeapl. [loTpebHOCTH B
pecypcax.
[TpakTuyeckue 3aHATHSL Ne7  «IIpucnocoOieHHOCTh ~ OpraHW3MOB K  cpejie
oOUTaHUS 2
Tema 1.12. Jkosorust nomyJisiuuii. Buornyeckue B3aMMOOTHOLIEHUS] OPTAaHU3MOB. 4/0
Conepkanue yu4eOHOTO MaTepuasia
OK1,0K2,0K4,0K 14 1 | Honyasiuusi W €€ OCHOBHbIE XAPAKTEPUCTHKH: JeMorpauyecKkue MOKa3aTeJH
auHamMuka nonyiasiuuii. Ilomstue o momymsaiuu. OCHOBHBIE CBOMCTBA TOIYJISITHIA:
CaMOBOCIIPOMU3BOACTBO, HU3MCHYUBOCTD, B3aI/IMOI[eI>'ICTBPIe C JApyrumMu MnonyJsiusMu, 2
KOJIMYECTBEHHBIE XapaKTePUCTUKH MOMyJAuu. Jlemorpaduueckue mokazareny.
Perynsiwst 4uCIIeHHOCTH MOy TSI,
2 | TunbI 3K0JOTHYECKUX B3aNMO/IEi CTBHIA. 2
KonkypeHTHbIC B3aNMOOTHOIIEHUSI. B3aunmoaenicTBus: B3aUMOIIOJIE3HBIE,
MOJIE3HOHEUTpalIbHBIe, TIOJIE3HOBPEAHBIE, B3aMMOBPEIHBIE — XapaKTepUCTHKA 3TUX
B3anMooTHOmeHul. KoHKypeHIMs BHYyTpuUBHIOBas U MeXBHIOBas. KOHKypeHIus Kak
aKosoruueckuit paktop. Xumaudectso. [lapasutusm. XKepTBol. 3HaUCHHE XHUITHUYECTBA B
MIPHUPOJIE.
Tema 1.13. CrpykTypa coodmecrna. [Ipomeccsl, cCONpoBokAaonAe COOOIECTBO. 4/0

Conepsxanue yaeOHOTO MaTepraa
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OK2,0K4,0K5,0K 13

Coo01mecTBo, 3K0CHCTEMA, OMOLEH03, Ouocdepa. KpyroBopor BelecTB B IKOCHCTEME.
CroiicTBa 1 mokazarenu coobmectBa. [Ipumepsr skocrucTeMbl. OOMEHBI BEIIECTB U SHEPTHH
B 3kocucteme. Cxema Owmoreomneno3a. Jlanmmadrasie 30Hb. Knaccudbukamus mpupoIHBIX
skocucteM. CTpykrypa coobmectBa. BumoBast ctpykrypa. Buasl cpemooOpazoBatenu.
Bunosoe paznooOpaszue. Mopdonornyeckast U MPOCTPaHCTBEHHASI CTPYKTYpa COOOIIEeCTBa.
Tpoduueckass crpykrypa. llacrOmmueie w nmerputHbie Ienmu. Cxema TpoduUuecKoi
CTPYKTYpBI coobtecTBa. [IpoynieHTh, KOHCYMEHTHI ¥ PeIyIICHTHI. Pacnpe/enenue IoTOKOB
SHEPTUH B SKOCHCTEMAaX.

Bbuocdepa u eé asoronus. Barmsiaer B.M. Bepraackoro Ha mpoucxoxaeHne 0nocdepsl.
CocraB Owmocepsl: KUBOE BEIIECTBO, OHMOTEHHOE BEIIECTBO, OMOKOCTHOE BEIIECTBO.
OBomnonus Guocdepsl.

Tema 1.14.

AHTpONOreHHoe Bo3/eiicTBUe HA Onocdepy.

4/0

Cogeprkanue yueOHOTO MaTrepuaa

OK 2,0K 4, 0K 5, OK 6,0K 8,
OK 14

1

CoBpemeHHoOe cocTosiHHe MPUPOAHO# cpenbl. KauectBo cpenpl. ['mobanpHBIE mpoIeccH
o0pa3oBaHMS U IBIKEHHSI )KUBOTO BemiecTBa B Onocdepe. Yemosek n 6mochepa. Hoocdepa.
3arpsi3HeHHe MPUPOAHON Cpebl: eCTECTBEHHOE M aHTpoIoreHHoe. HopmupoBaHue kayecTsa
cpensr: [TAK, ITAC, ITAB, ITJI1. MOHUTOpPUHT Cpe/bI.

ATMoc(epa- BHemrHsisi 00010uka Ouocdepbl. 3arpsizHeHue aTMmochepnl. ATMmochepa
3emmu. ['a30BbIif cocTaB armocdepbl. Pons kucmopoga, YIieKHCIoro rasa, a3oTra B
OMOTEOXMMHYECKHX KpPYroBOpOTaX. ECTecTBEHHBI W aHTPONOTCHHBIN IMyTh 3arps3HEHUS
ouocgepsl. [loura-OnokocHas cuctema. 3arpsi3HeHHE MOYBbl. KOMIIOHEHTHI TIOYBBI. DTallbl
pazButusi U QopmupoBaHus TO4YBEl. COOTBETCTBHE THIIOB TIOYB PaCTUTEIHHBIM
coobOmectBamM. ['ymyc u mmiogopomaue. KpyroBopoT BemiecTB B TOYBE. DpO3US ITOYBHI:
BETpOBasA U BOJHAs. 3anH3HeHI/Ie ITOYBBHI TAXKCJIBIMU METAaJIJITaMHU. Bo,ua - OCHOBA KN3HCHHBIX
mporieccoB B Omocdepe. CocTOossHWE TPHUPOIHBIX BOJ. bHONOTHYEeCKOE W XHUMHYECKOE
3HaueHHe BObI B pupoae. KpyroBopoT BojsI B 6nocdepe.

[MpuumHBl W BUJABI 3arpsi3HEHUS TPUPOJHBIX BOJ: HE(PTENpPOAYKTHI, METaJUIbl, OBITOBBIC
CTOYHBIC BOJIbI, SJOXMMHUKATHI, TEIUIOBOE 3arpsisHeHHE. PaguoakTHBHOCTL B OHocdepe.
[lonsiTre pamMOAKTUBHBIX HYKJIEOTHAOB. IlyTH MpOHUKHOBEHUS HYKJICOTHIIOB B OPTaHHU3M
yenoBeka. CreneHw paanoakTUBHOTO oOmyueHws. [locrmeacTBus aBapuii Ha aTOMHBIX
3JIEKTPOCTAHLIUSAX.

Tema 1.15

Oxpyxawias cpeia v 310poOBbe YeI0BeKa.

2/2

Conepxkanue yu4eOHOTO MaTepuana

OK1,0K2,0K4,0K5,0K9,
OK 14

1

XuMuueckoe 3arpsi3HEHHE CpeIAbl U 3JOPOBbLE YECJI0BEKA. Xo3sicTBEHHAS JCATCIBHOCTD
YCJIOBCKa KakK (l)aKTOp 3arpA3HCHUA CPCbI. TpaHCFGHHHﬁ NEpEeHOC TOKCHUYHBLIX BCIHICCTB.
HpI/I‘-II/IHI)I " ONPU3HAKHU XPOHHUYCCKOI'O OTPABJICHUA J'IIO,E[ef;I. P AAVUO0AKTUBHOC 3arpA3HCHUC U
€T'0 BJIMSHHEC Ha OPraHrW3M 4Y€JIOBCKA.
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[IpakTHueckue 3aHATHA Ne8 ®unem «I'po3za Hax Teueil». BnusHue kypeHus Ha

OpraHusM 4Y€JIOBEKa.

Paznea 2.

Heopraﬂnqecxaﬂ H OpraHnveckKasi XuMus

22/14

Tema 2.1

OcHOBHbIE NOHATHSA U 3aKOHbI XMMHUH.

2/0

Copeprkanre yueOHOTO MaTepuaia

OK 4, 0K 5,0K9

1

OcHoBHbIe MOHATHS XMMHM. BemecTBo. ATOM. MoJsekyia. XuMHYeCKHH 3JIeMeHT.
Annotponus. Ilpocteie u cioxHble BemiecTBa. KauecTBEHHbIM W KOJUYECTBEHHBIA COCTaB
BEIIECTB. XHUMHUUYECKUE 3HAKUM M (GopMyisibl. OTHOCHTENbHBIE aTOMHas M MOJIEKYJIspHas
Maccel. KommuectBo BemecTBa.OCHOBHBIE 3aKOHBI XMMMH. 3aKOH COXPaHEHHs MacChl
BEIIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJIAPHON CTPYKTypbl. PacueTHsie
331a4d Ha HAaxOXKICHUE OTHOCUTEIBHOW MOJEKYJIAPHOM MAaccChl, ONPEHEICHHE MacCOBOH
JOJM XMMUYECKUX HJIEMEHTOB B CJIO’KHOM BELIECTBE.

Tema 2.2.

Ilepuoguyecknii 3aKOH W MepuoaAMYecKasi cUCTeMa XumMHYeckux 3jaementos JI.H.
MenpaesieeBa H CTPOCHHE aTOMA.

2/0

Coneprkanue yueOHOrO Marepuasa

OK 4, 0K 5,0K 8§, OK 14

1

Ilepuoguuyecknii 3axkon .M. MengeneeBa. Otkpeitue [.U. MenneneeBbim
[epuoanueckoro 3akona. [lepuoauueckuii 3akoH B popmysuporke JI.1. Menaeneena.
[lepuonanueckass TabiMIIa XMMHUYECKUX  AJIEMEHTOB — Tpauueckoe  OTOOpaKeHHUE
nepuoguueckoro 3akoHa. CTpykTypa NEpHOAMYECKOH TaOMMIBl: MEpUoabl (Malible H
OompIme), Tpynmbl (Ti1aBHas U mobovHas). CTpoeHne aToMa | repuoAndeckuit 3akoH [1.1.
MenneneeBa. ATOM — cloXKHas 4dacTHIA. Sapo (MPOTOHBI M HEUTPOHBI) M IIEKTPOHHAS
obonouka. M3oromel. CTpoeHHE 3JIEKTPOHHBIX OOOJOYEK aTOMOB 3JEMEHTOB MabIX
nepuogoB.  CoBpemeHHass  (GOpPMYJIMPOBKAa  IHEPHOAMYECKOTO  3aKOHA.  3HAuYCHHE
MEPUOJNYECKOTO 3aKOHA M IEPHUOAUYECKOM CHUCTEMBI XUMHUYECKHUX 3ieMeHToB JI.U.
MeH;[eneeBa JUJIA Pa3BUTHUA HAYKH U IIOHUMAaHUA XUMHUYECKOMN KapTUHbLI MUpAa.

Tema 2.3

CrpoeHnue BemecTsa.

212

Conepsxkanue yaeOHOTO MaTepuana

OK 2,0K 4, 0K 8

1

Tunbl XMMHYECKOHl CBSI3W: WOHHAsA, KOBaJeHTHas (MONspHAs ¥ HEMoJsIpHas),
MeTajuInuecKkasi, BojopoaHas. KaTwonel M ux o0pa3oBaHHs B pe3ysbTare Iporecca
OKHuCJIeHUs1. MexaHn3M 00pa3oBaHus KOBaJEHTHOI cBsA3U. CBOWCTBA BEIIECTB C Pa3IHYHBIM
THIIOM CBS3H.

[IpakTuueckue 3aHATUSL Nel CoseprieHCTBOBaHHE XMMHUYECKOW TIPaMOTHOCTH ITyTEM

HaluvcCaHus CXEM U OMpPEACTICHUS TUIIOB XHUMHYCCKOU CBS3HU

Tema 2.4

Boaa. PacTBopbl. DJIeKTPOJUTHYECKAS JUCCONMAIIUS

2/0

Coneprxanue yaeOHOTO MaTeprana
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OK 2,0K 4, 0K 5, 0K 38

Bona. PactBopnl. PactBopenme. Boga kak pactBoputens. PacTBOPUMOCTH BELIECTB.
HacplimenHble, HEHACHILIIEHHBIE, TIEPECHIICHHBIE PACTBOPHI. 3aBUCHUMOCTh PAaCTBOPUMOCTH
ra3oB, )KUAKOCTEH M TBEPBIX BEIIECTB OT PA3IUUHBIX (DAKTOPOB.

Onekrpoautuueckas aucconmanys. CunbHele W cnalble  3MeKTponuThl. OCHOBHBIC
HOJIOKEHUS TEOPHH IEKTPOJUTHIESCKOMN TUCCOLMAIINN.

Tema 2.5

Kinaccudukanms HeopraHm4ecKux coelMHEHU U UX CBOMCTBA.

4/2

OK 1,0K2,0K 4, 0K 5, OK 8,
OK9

Conaeprkanue yueOHOrO Marepuaa

1

Oxkcuapl, KHCJIOTHI M HX cBoiictBa. OcHoBaHuMsI W HMX cBoiictBa KuCIoThl Kak
ANIEKTPOJINTHI, MX KIacCU(PUKALUsA IO Pa3IM4HbIM IpU3HAKaM. XHMHUYECKHE CBOMHCTBa
KHCIJIOT B CBETE TEOPHH IEKTPOIUTHYECKOH aucconnanun. OcoOEHHOCTH B3aMMOAEHCTBUS
KOHLICHTPUPOBAHHOM CEPHOM U a30THON KHUCJIOT C METAJUIAMM.

OcHOBaHHSA KaK 3JEKTPOJHTHI, UX KJIACCHU(UKAIMS 10 Pa3IMYHBIM NPU3HAKAM. XUMHUYECKHE
CBOICTBa OCHOBAaHUH B CBETE€ TEOPUM DSJIEKTPOJIUTUYECKON auccouuanuu. PasnoxeHue
HEPAaCTBOPUMBIX B BOJI€ OCHOBAHUH.

Couu n ux cpoiicTBa. Coiu Kak 3JI€KTPOIUTHL. XUMUYECKH CBOMCTBA COJIEH B CBETE TEOPUU
ANEKTPOIUTHYECKON quccoumanuu. ['uaponus comneil.

Oxcuapl U ux cBoiictBa. OCHOBHBIC, aM(pOTEPHBIE M KUCIOTHBIE OKCHABI. 3aBUCHMOCTb
XapakTepa OKCHJAa OT CTENEHH OKUCICHHS OOpasyIoIlero ero MeTaaia. XHUMUYECKHe
CBOMCTBA OKCHJIOB.

JlaGopatophas pabora Nel «XwuMnyeckme CcBOHCTBa OKCHIOB, KHCIOT, OCHOBaHWH,

cousiely. I'maponus cosiell pa3IMuyHOro TUIA.

KontponbsHas pabota Nel «XuMuueckne CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBaHMW,

COJIEN»

Tema 2.6

XuMu4yecKue peakuun

212

Conepxkanue yaeOHOTO MaTepuana

OK 1, 0K 2, OK 4, OK 5, OK 8,
OK 9

1

Kanaccupuxkanus xuMuuecKux peakuuii. Peakiium coeiuHeHUs, pa3ioKeHusl, 3aMeLIeHUs,
obmena. Karamutnueckne  peakmmu. OOpatmMble ©  HeoOpaTHMBIE — PEaKIUH.
DK30TepMUYECKUE U FHIOTEPMUIECKUE peakinu. TeruroBoi dYPPEeKT XUMUIECKUX PEaKIHi.
OKHCIUTETFHO-BOCCTAHOBHUTENbHBIE peakiuu. CreneHp oOkucieHus. OKUCIUTENb |
BOCCTaHOBJICHHWE. BoccTaHOBHTENh WM OKUCIIEHHE. MeToN AJIEKTPOHHOro OamaHca s
COCTaBJICHUS YpaBHEHUH OKUCITHTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKITHI.

CKOpOCTh XUMUYECKUX peakiuii. [IoHsITHE 0 CKOPOCTH XUMUYECKUX PEaKIii. 3aBUCMOCTD
CKOPOCTH XWMHYECKUX PEaKIHWid OT PAa3INYHBIX (DAKTOPOB: TPUPOABI PEarupyrONuX
BEIECTB, WX KOHIICHTPAIIUH, TEMIIEPaTyphl, TIOBEPXHOCTH CONPUKOCHOBEHUS W
WCITOJIB30BAHUS KaTaJIN3aTOPOB.

OOpatuMocTh XUMHYECKHUX peakiuii. OOpaThMble U HeOOpaTHMbIE peakiuu. XUMHUYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUSI.
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JlaGopatopHsie paboTHI Ne2 «Tumpl XuMHUYeCcKHX peakuuit». Peakuns 3aMenieHus Meau

JKEJIe30M B PacTBOpPE METHOTO Kymopoca. Peakiuu, maymme c
00pazoBaHMEM OCaJKa, Ta3a WM BOIBI. 3aBHCHMOCTH CKOPOCTH
B3aMMOJICHCTBUS COJSHOW KHUCJIOTBI C MeTalUlaMd OT WX
MPUPOBI. 3aBHCHMOCTh CKOPOCTH B3aWMOJEWCTBHUSI IIHHKA C
COJISTHOM KHMCIJIOTOM OT €€ KOHIIEHTPaIlUH.

Tema 2.7.

OcHOBHbIE MOHATHSA opra}mqeacoﬁ XUMHUHU U TEOPUHA CTPOCHUSA OPraHUICCKUX COE[{I/IHeHHﬁ

212

Conaeprkanue yueOHOrO Marepuaa

OK 2, 0K 4, 0K 5, 0K 6, OK 8

1

IIpeamer opranunyeckoit xumuu. IIpupogHble, HCKYCCTBEHHBIE W CHHTETHYECKHE
OpTraHUYECKUE BEIIECTBA. XHUMHUYECKOE CTPOCHUE KaK MOPAJOK COCAMHEHHS aTOMOB B
MOJIEKYJIbI IO BaJICHTHOCTH. Teopus CTPOCHUs OpraHuYecKux coennHeHuid A.M. Bytieposa.
OCHOBHBIE TIOJIOKEHHUSI TEOPHH XHUMHYECKOTO CTpoeHus. M3oMmepuss u HW30MepHI.
Xumuueckre GopMyIbl U MOAETH MOJIEKYJI B OPTaHMUECKONH XUMHUH.

Knaccudpukanms opranndyeckux BemecTB. Kiaccudukamuss BemecTB MO CTPOSHHIO
YIJIEPOJHOTO CKelleTa M HaIU4YMi0 (DYHKIMOHAJIBHBIX TIpymnm. ['OMOJIOTM W TOMOJIOTHSL.
Hauana momenknarypsl IUPAC.

[IpaxkTHueckue 3aHATUA Ne2 «Homenknatypa B OpraHn4eckor XUMUN

CoBeplleHCTBOBaHNE XUMUYECKON TPaMOTHOCTH Yepe3 YMEHHUSL:
- Ha3BaHMs BEIIECTBa 110 ero Gopmyse;

- OIpENENICHUs Kiacca BEIIeCTBa 4Yepe3 €ro CTPOCHHE U
(YHKIMOHANBHYIO TPYIILY;

- HaIllUCaHWsl U ONPEAETICHHS N30MEPOB U TOMOJIOTOB;

- ONpENENICHUs W Ha3BaHWs TUIIOB pEaKUUil B OpPraHUYECKOi
XUMUHU.

KonTponbHas padbota Ne 2 «HomeHknaTypa B OpraHu4ecKoi XUMHUK»

Tema 2.8.

yl"JIQBO}IOpOI[LI H UX NPUPOAHBLIC HCTOYHUKH

212

Conepsxanue yaeOHOTO MaTepuana

OK 2,0K3,0K5,0K6,0K8

1

YriaeBoaopoasl M UX NPHPOIAHbIE UCTOYHMKH. ANKaHbl. AJKaHBI: TOMOJOTHYECKUH
P, ©U30MEpHs U HOMEHKJIATypa aJIkaHOB. XUMHUYECKHE CBOMCTBA alKaHOB (METaHa, 3TaHA):
TrOpEeHUe, 3aMelleHHe, Pas3lIoKEHHE, AeruipupoBaHue. lIpuMeHeHHe alkaHOB Ha OCHOBE
CBOMCTB. AUJIKeHBl. OTmieH. ['omonoruueckuil pszn. IlpuMeHeHme sTuieHa Ha OCHOBE
cBoiicTB./luensl u kayuyku. [loHSATHE O IMEHaX Kak YIJIEBOAOPOAAX C JBYMs JABOWHBIMHU
cBA3sMH. HaTypanpHBIH W CHHTETHYECKHE Kaydykd. PesmHa. AJKWHBL AIETHJIEH.
[IpumeHenue aneruineHa Ha OCHOBe CBOWCTB. Apenbl. benson. [lpumeHenue OeHzona Ha
OCHOBE cBOHCTB. IIpupojHbple HCTOYHMKM YriieBOAOpoAoB. llpupoaHslii ras: cocTas,
MIPUMEHEHHUE B Ka4eCTBE TOILINBA.

Hedrs. CoctraB m mepepaborka nedtu. Ileperonka nedru. Hedrenpomykrsl. [lomyTHbIi
HeTSHOM a3, ero nepepadorka. [Iporeccsl MPOMBINUIEHHON TIepepaboTKu HEPTH: KPSKHHT,
pudopmunr. OKTaHOBOE YUCIIO OEH3WHOB.
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[IpakTuueckue 3aHATUSL No3  «KaMeHHBINt yroap H MPOIYKUUA KOKCOXUMHUYECKOTO

npou3BoAcTBay. (O3HAKOMIIEHHWE, COCTaBJICHUE TaONHI IIPH
pabote ¢ KoJuieKiued o0pas3moB He(TH M TPOIYKTOB ee
nepepaboTKH, ¢ KOJUISKIIMEH KaydyKOB U 00pa3iiaMu U3JIeIui 13
pe3uHBl € KOJUIeKuueil. PemieHwe ynpaxHeHHA IO TeMme
«Knaccel BeIECTB U UX XMMUYECKUE CBOMCTBA B OPraHU4ECKOM
XUMHWY.

Tema 2.9.

Kuciopoacoaep:xaiiue opraHnyecKne coeInHeHus!

212

Copeprkanre yaeOHOTO MaTepHana

OK 2,0K 3,0K 5, 0K 6, OK 8

1

Kuciopoacoaepsxkamue oprannyeckue coeqmaenusi Cnuptel. ['MapokcuiabHas rpynmna Kak
¢bynkuuonanpHas. [loHsTHE O MpeneNpHBIX OAHOATOMHBIX CHMpTax. lIpuMeHeHMe 3TaHONA
Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €0 NOCJIEACTBUS U NPEAYIPEKICHHE.

rJII/I]_[epI/IH KaK npcACTaBUTC/Ib MHOI'OATOMHBIX CIIMPTOB. HpI/IMeHeHI/IC rimucpuHa.

®enon. dusnueckue cBoiicTBa (heHona. [IpumeHeHne GpeHoIa Ha OCHOBE CBOMCTB.
Anpnerunpl. llonstue o0 ampmermnmax. dopmanpmerun u ero cBoiictBa. [lpuveneHue
¢dopMmanpreruga Ha ocHOBE ero cBorcTB. KapOoHoBbie KUCHTOTHL. [loHATHE O KapOOHOBBIX
KHACIOTaX. [OoMoNormyeckuid psii TPEOeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[IpuMeHeHnEe YKCYCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. BBICIIME >XKHpPHBIE KHUCIOTHI Ha
MIpUMepe MaTbMUTHHOBOW U cTeapruHOBOH. CroxxHbIE 3pupHI 1 kHUpHI. [lomydeHne ciIoKHBIX
a¢upoB peaknuei srepudukanun. Crnoxubsie 3QUpsl B IPUPOJE, UX 3HaUeHHE. [IpumeHeHne
CJIO’KHBIX 2(UPOB HA OCHOBE CBOMCTB. JKHUPBI Kak cloxHble 3¢upsl. Knaccudukammst ;Kupos.
IIpumeHeHue JKUPOB Ha OCHOBE CBOUCTB. Mbliia. YTiIeBOIbl. YTIEBOMABL, UX KIacCUPHUKALINS:
MOHOCcaxapuibl (III0K03a, (PPYKTO3a), TMcaxapu bl (caxapo3a) U nojaucaxapusl (Kpaxman u
1esT0103a). I IpuMeHeHue IIIoK036l Ha OCHOBE CBOMCTB.

JlaGopatophas pabora Ne3 «KauecTBeHHBIE peaKIMM B OPTaHUIECKON XUMUN»

PacTtBopenne rThumepuHa B BOAE W B3aHMOJICHCTBUE C
ruapokcuiom menu(ll). CpoiicTBa yKCYCHOM KHCIIOTHI, 00IIne
CO CBOWCTBaMM MHUHEpPAIbHBIX KHUCJIOT. B3aumopeicTBue
TIIFOKO3bI M caxapo3bl ¢ ruapokcuaom meau(ll).

- KagecTBeHHas peakius Ha Kpaxma

Tema 2.10.

A3oTcoaep:xainiue opranudeckue coequHenus. [lommepsni.

22

Conepxkanue yu4eOHOTO MaTepuana

OK2,0K3,0K4,0K 8

1

A3oTcoaep:kaniue opranuueckue coequnenusi. [loaumepnl.

AMUHOKHUCIIOTBI. AMHHOKHUCIOTH Kak am@oTepHble IU(PYHKUMOHAIBHBIE OPTaHHYECKHE
coeauneHus. benku. IlepBuunas, BTOpu4HasA, TpETHYHAS CTPYKTYPHI OEIKOB. XUMHYECKHE
CBOIiCTBa OENKOB: TOpeHHe, ACHATypalus, THAPOJIW3, IBETHBIE peakuuu. llmacTmacchl.
Iomyuenwue MTOJINMEPOB peakuuei TTOJTUMEPHU3ALINU u MTOJIMKOH/ICHCAIIH.
TepMomIacTUUHBIE U TEPMOPEAKTUBHBIE IIIacTMacchl. [IpeacraBureny miacrMacc.
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Bonoxkna. Knaccmbm(aunﬂ. HOJ’Iy‘lCHI/IC BOJIOKOH. OTI[CHBHBIC OpeaACTAaBUTCIIN XUMHUYCCKUX
BOJIOKOH.

JlabopaTopHnas pabota Ne4  «PacriosHaBanme O€KOB M IIacTMaccy. PacTBopeHue

OenkoB B Bose. OOHapyxeHHE OCIKOB B MOJIOKE M B MSCHOM
Oynbone. JleHaTypaiusi pacTBopa Oenka KypHHOTO —sifia
CIIHUPTOM, PACTBOPaMH COJEHd TSOKEIBIX METAUIOB W TpHU
HarpeBanuu. L[BeTHBIC peakiuu OSIKOB.

- Pacno3naBanue mactMace u BojokoH. ( ['operue nTuabero

repa v MepCTIHON HUTH)

Paznea 3.

«Duzuka»

6/0

Tema 3.1

Mexanuueckasi KapTuHa MUpa

2/0

Coneprkanne yueOHOTO MaTepuana

OK2,0K4,0K6

1

Mexannyeckass KapTuHa MuUpa. MexaHudeckoe IBIKEHHE U €ro OTHOCUTEIbHOCTh. Teso
OTCUeTa U KPUTEPHUH ero BeiOopa. [lepBsrii, BTopoii 1 TpeTwii 3akoH Hpl0TOHA U clieACTBUSA
3aKOHOB. Y CIIEXU MEXAHUKHU B ONIMCAHUU ABWKECHHUS 36MHBIX M HEOECHBIX Tell. 3aKOH
BCEMHPHOTO TATOTeHUs. PeaktuBHOE nBMkeHne. Padots K.O.1{nonkoBckoro B o0macTu
kocmoHaBTHKH. Kocmuueckue nccnenosanms. [Inanera, 3Be3a, rajakTuka, Beenennas.
HesecomocTs.

Tema 3.2.

3J'IeKTp0)II/IHaMI/I'{eCKaﬂ KapTuHa MHUpa

Mexanudeckasi KApTUHA MUPA

2/0

Conepxanue yueOHOTO MaTepraia

OK 2,0K 4, OK 6

1

OyiekTpoaMHaMu4Yeckass KapTuHa mupa. Cper. OTiinuMe CBEeTa OT JIPYrHx (U3NUECKUX
TeJ. DIEeKTPUUYECKOE B3aUMOACHCTBUE. DIIEKTpUUYECKOe nojie. MarHuTHOe B3auMOICHCTBUE.
MarnuTHoE none. DJIEKTPOMarHuTHOE MOJIE.

Hcnonp3oBaHUE AJNEKTPUUYECKOM DHEPTHM B COBPEMEHHOM Mupe. JIuHMM 3nekTponepenay
(JIDII). Pannocss3s U TeneBUICHUE.

Tema 3.3.

KBaHTOBO-cTaTHYeCKasi KADTHHA MHPa

2/0

Conepsxanue yaeOHOTO MaTepuana

OK 2,0K 4, OK 6

1

KpaHToBO-cTaTHYecKasi KapTuHa Mupa. OTKpbITHE PainoaKTUBHOCTH. PaboTsl AHpu
bekkepenss, Mapun u Ilsepa Kropu, Mapun CkIogoBckoli B 00NAaCTH SBICHHS
paauoaktuBHOCTH. [loctynatel bopa. Mogens aroma bopa. IlpuHnun nedcrteus jasepa.
Crpoenue snep. [IpeBparmienue siaep.

CoBpemeHHas (pu3MUecKas KapTUHA MUPA. DJIeMEHTapHbIE YaCTUIBI: HYKJIOHBI, JJIEKTPOHBI,
¢doToHbl, T- Me30Hb.. DyHIaMEHTaNbHbIE B3aWMOJCHUCTBUS: T'paBUTAIMOHHOE, crnaboe,
3JEKTPOMAarHUTHOE, CHibHOe. (DyHJAaMEHTAIbHBIE YaCTHIBI: JIENTOHBI (3JIEKTPOH, MIOOH,
TAOH, HEHTPHHO- 3JEKTPOHHOE, MIOOHHOE, TAaOHHOE) M KBapKH (HWKHUH, BEpXHUH,
CTpaHHbII, 04apOBAHHBIH, IPEICCTHBINA, UCTUHHBIN).

JAu¢pdepeHunpoBaHHbIH 3a4eT
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Bcero 3a 2 cemecTp

46/20

HToro 3a kypc

117 (83/34)
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3. YCJIOBUSA PEAJIU3AIIUU TPOT'PAMMBI YUEBHOM JJUCHUTIJIUHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MAaTCPUHAIBHO-TEXHUICCKOMY 00ecreYeHn 1o

3.1.1 yyeOHOrO KabMHETA

Peanmauml nporpaMmbl IUCOUIUIMHBI TIPCAIIOIAracT HaJln4iue

XHMHH B OMOJIOTHH, MEINKO-ONOJIOTHYECKUX U

CONMAJIbHBIX OCHOB 340POBbA

3.1.2 3ama oubnuorexa;
YUTAJIBHBIN 3aJT C BEIXOJIOM B CeTh MIHTEpHET.

3.1.3. O6opynoBanue yueOHOro KabuHeTa

KaOuner xumun n 6I/IOJIOFI/IH, Me)II/IKO-ﬁl/IOJ'IOFH‘le(!KI/IX U COUMAJBHBIX OCHOB 310POBbLA

Ne | HaumeHoBaHUsSI 00bEKTOB H CPeICTB MATEPHAIHLHO-TEXHHYECKOT0 I[Ipumeuyanus
olecnieyeHust
KaOouHer XuMyH 1 OHOJIOTHHA, MEIHKO-0MO0JIOTHYECKUX U
COIMATIBHBIX OCHOB 3/10POBbA

1 paboyrie MecTa 1o KOJIM4IecTBY o0yJarommxcs - 30 K

2 PabGouee mecTo mpenoiaBarens 1

3 Pabouas menoBas 1ocka 1

. Texnuveckue cpeacTsa 00y4eHust

1. | HOYTOYK 1

2 MynpTUMeana -IpoeKTop 1

3 [TpuGopsr: 2 9K3
npuOop [uisi 0OHApYKEHUsI JbIXaTEIbHOIO ra3oo0MeHa y pacTeHHH U
JKUBOTHBIX;
puOop JUIs OJIy4YEHUs Ta30B;

4 MUKpPOCKOIIBL, JIYIIBI 10 5k3

5 OKkpaH 1

Il. | DxpaHHO-3ByKOBBbIe MOCOOHS (MOTYT ObITH B IH()POBOM BH/IE)

1. Buneodunbmel - 6uomnorus: «Hacekombie — Ouonorusy»; «Ku3Hb B pil|
celbBe PeKu AMa30HKW» - MHOT0OOpa3ue xu3Hu Ha 3emute; «CITU —
yyma 21 Bekay; puabmbl cepun «Cpena oOUTaHUSY.

I11. | ITeyaTHbIe MOCOOUSA

1. Temamuueckue madbauyvl no pazoenam — Xumusi: ji|

Kommiext Tabmuig mo TexHuke 0€301aCHOCTH,

[Tepuoanueckas cucteMa XUMUYECKUX HIEMEHTOB;

Tabnuna pacTBOPUMOCTH BEILIECTB;

Crpoenue aToma;

Knaccudukanus, ctpoeHue, THIII XMMHUYECKOH CBSI3U, PEaKIMH B
HEOPraHMYECKOM U OpraHNYeCKON XUMUU;

KauecTBeHHBIE peaklIMM B HEOPTAaHUYECKOW M OPraHUYECKOW XUMUU;
OBP;

CtpoeHure opraHMuecKrX BemecTB (TOMOJIOTH ¥ U30MEPHI);
Temamuueckue madbauyvl — 6uonocus (pazoenwi):

Hayxku o npupone;

[{eHTpbI NPOUCXO0KIEHUS KYJIbTYPHBIX PACTEHU;

YpoBHU OpraHU3aIUH KUBOM IPUPOJIBI U CPEIbl OOUTAHUS;
[lenu nutanus;




KpyroBop BermiecT (a3oTa u yriiepomaa);
DBOJIOIMOHHEIE MPOIIECCHI B IPUPOJIC;

Krnerka 1 e€ XUMUUEeCKHI COCTaB;

dotocunTes;

CtpoeHune opraHun4ecKux BeniecTB (yrieBoa0B, OEIKOB);

KapTts! - 6nosiorusi: dusznyeckas kapra 3eMiu

[TopTpeTsl Y4eHbIX OHOJIOTOB

=~ =

Y4eOHO-MeTOANYECKNE MATEPHAJIBI 110 TUCHHUILIIMHE

Marepuanibl 110 TEOPETUYECKON YACTU TUCUUILTAHBI —XUMUSI U
OuoJIorus:

VMK aucHuIinee OHOIOTHS U XUMUS,

JISKIIMH 110 BCEM TeMaM Kypca XUMUH (Tpe3eHTaIus ¢ 6JJ0KOM
MIPOBEPOYHOTO MaTepuana);

JISKIIMH 110 TeMaM Kypca Ouojioruu (Impe3eHTanus ¢ 0JIOKOM
MIPOBEPOYHOTO MaTepUaa): IBOIOIUS OPraHUIECKOT0 MUPA;
B3aMMOOTHOUIEHUSI OPTaHU3MOB B OKPYXKalOLIEH Cpeie; aHTPOIIOT€HE3;
9KOJIOTHSL; MEXKTYHAPOAHBIE OPTaHU3AIMHU IO OXPAHE OKPYIKAIOIICH
Cpe/ibl ¥ 3I0POBbs HACEJICHUS.

Marepuanbl K MPaKTUIECKUM 3aHATHSAM 10 JUCIHUIUIMHE XUMUS

- KOMIUIEKT pa3aTOYHOTO MaTepHalia 1o pas3zeiiaM: OKCHIbI, KUCIOTHI,
OCHOBAHHSI, COJIU,

-TUJIPOJIU3;

- KAUECTBEHHBIC PEaKIIUU B OPraHUYECKON U HEOPTraHUYECKON XUMHH;
- IPAKTUKYM I10 PELICHUIO 3a]1a4;

- CBOMCTBA OPTaHUYECKUX BEIIICCTB;

buonorus - npakTudeckue padboThI:

- CTPOCHHE MUKPOCKOIIA U KJIETKA;

- MOAU(HUKAITMOHHAS U3MEHYHBOCTb;

- IIUIIEBLIE TOOABKHY;

- PAKTUKYM 10 3KoJoruu «lcciaenoBanue BojjoeMay.

15 3Kk3

KomruiekTsl KOHTpOJIbHO-01IeHOUHBIX cpeAcTB: KOC,
aJIMHUHHUCTPATHUBHBIC KOHTPOJIbHBIE pAOOTHI

OnuMmriazia mo dKOJIOTHH

30 7k3

JlabopaTopHoe 00opyaoBaHue - XMMHUSL:

Pl

KommiekT XxuMHu4yecKoi MoCy bl 1 XUMHUECKUX BEIECTB 110 BCEM
paszenam Kypca sl BBITOJTHEHHS WHAWBUAYAIBHBIX TPAKTHYECKUX U
1a00paTOPHBIX PadoT.

VI.

I[eMOHCTpaIII/IOHHOQ oﬁopyuonaﬂne:

Konneknuu - XuMus:

METAaJIJIBI; TIACTMACCHI; KaydyKH, MPUPOJHOE TOIJIMBO; BOJIOKHA; HEPTH
Y TIPOAYKTHI €€ TiepepaboTKH, CTEKIIO.

Komnnexkuuu — 6uonorus: KommiekT MUKpomnpenapaTtoB
- Tkaun

- [IpoaykTsl IEpEepabOTKH HIEPCTH

- lenx

- CemeiicTBO OaboueK

- [Imoam! ¢/x pactenmit

- CeMeHa U IJI0BI

- MunepanbpHbie ynoOpeHus

JluHaMHU4YecKHe ImocoOus — OMOJIOTHS:

- CucremMaTHKa U DKOJIOTHST MIIEKOITHTAOIINX
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- Muto3 u meio3

- Muro3

- JleneHue KIETKH

- DBOJIIOIMS BAXKHEUIIIUX CUCTEM OPraHOB MO3BOHOYHBIX
- )Kuznenbie GopMbI pacTeHHI

- CTPOCHUE U Pa3BUTHE THAPHI

- CTpoeHue 1 pa3HOOOpazue MpOoCTeHIInX
- buocunTes Genka

- MoHOrnOpuaHOE CKpELMBaHNE

- Henonnoe nomunupoBanue

- BzaumopericTBue reHoB

- 'eneruka rpynn KpoBu

- CeMeHa ¥ TUIOJIBI

- Kinaccudukanus »KUBOTHBIX U pacTEHUN
['epbapuu — Guonorus:

- lukopacryiue 1 KyJbTypHbIE PACTCHHUS;
- 'eHeTHKA U CENCKIINS,

- OCHOBHBIE T'PYIIIbI PACTEHUI;

- Mopdosnorus pacTeHwmii;

- l'eneruka u cenexius.

3.2. AHOOPMALIMNOHHOE OBECIIEHEHHUE OBYUYEHUA
Ilepeyenb pekomMeHayeMbIX YueOHbIX M3aanuil, UHTepHeT-pecypcos,
JAOIOJHHUTEJbHOM JIUTePaTypbl

OCHOBHbIE HCTOYHUKMU:

1. T'ennenmreiin, JI.O. ®usuka [Tekcer]: yueonuk mis 10 k. /JILE. I'enaenmmreiin,
FO.M. ux — M., 2005.

2. I'enpenmreiin, JI.O. ®usuka [Tekct]: yueOnuk mis 11 k. /JLE. I'eanenmreiin,
FO.M. ux — M., 2005.

3. Kacesanos, B.A. ®usuka. 10 k. [Tekcr]: yaeOnuk 1151 001eo0pa3oBaTeIbHBIX
yueOHbIx 3aBenenuit / B.A. Kacbsnos. — M., 2005.

4. KacbsinoB, B.A. ®usuka. 11 k. [Teker]: yuyeOHUK 1151 0011e00pa3oBaTeIbHbIX
yueOHbIx 3aBeqeHuit / B.A. Kacbsnos. — M., 2003.

5. T'abpuensn, O.C. Xumus. 9, 10, 11 k. [Teker] / O.C. I'abpuensn. — M., 2000,
2003.

6. CaBunkuna, E.B. XuMus 17151 IKOJI ¥ KJIACCOB TyMaHuTapHoro npoduns. 10, 11
kiI. [Tekcr] / E.B. CaBunkuna, I'.I1. JlorunoBa. — M., 2001-2002.

7. Poxnos, B.C.Yenogek u ero 3nopoBse. 8 k1. [Tekcr] / B.C. Poxios, C.b,
Tpodumos. — M., 2005.

8. Kamenckuii, A.A. buonorus. Beenenue B 00111yt0 OMOJIOTHIO ¥ 9KOJIOTHIO. 9 KII.
[Texcr] / A.A. Kamenckuit, E.A. Kpukcynos, B.B. Ilaceunuk. — M., 2000.

Jlono/iHUTeIbHBbIE MCTOYHUKU:
1. ®enepanbHbIE KOMIIOHEHT IOCYJapCTBEHHOTO CTaHapTa o0uiero oopasoBanus /
MunucrepctBo oopazoBanus PO. — M., 2004.
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2. Kabapaun, O.d. DxcniepumeHTanbHbIe 3a1aHus 1o ¢usuke. 9—11 kaaccor:
yueOHOoe ocoOue sl yuanuxcst o01eo0pa3oBaTebHbIX yupexacauii [Texer] /
O.®. Kabapaun, B.A. Opnos. — M., 2001.

3. KacbsnoB, B.A. Metoauyeckre peKkoMEHAAIUH 110 UCIIOIb30BAHUIO YYCOHUKOB
B.A. KacbsnoBa «®usuka. 10 ki1.», «dusuka. 11 ki1.» npu uzydeHu GU3uKu Ha
6a3zoBoM u npodusibHOM ypoBHE [Tekct] / B.A. KacksHoB. — M., 2006.

4, KacesHoB, B.A. ®usuka. 10, 11 k1. Tematudeckoe U MOypoyHOE TUIAHUPOBAHUE
[Texct]/ B.A. KacesaoB. — M., 2002.

5. JlabkoBckuit, B.b. 220 3ama4 no ¢usuke ¢ pemieHusIMU: KHUTA [T YIaIUXCSI
10-11 k. obmeoOpazoBaTenbHbIX yupexaenuii [ Tekcr] / B.b. JlabkoBckuit. —
M., 2006.

6. I'abpuemnsa, O.C. Xumus s npenoaaBaTelis: y4eOHO-MeTOANIECKOoe mocooue
[Texct] / O.C. I'abpuensu, I'.I'. JIsicoBa — M., 2006.

7. T'abpuensn, O.C. HactonbHas kaura yuntens xumuu: 10 knace [Teker] / O.C.
["abpuensn, N.I'. Octpoymo — M., 2004.

8. I'aopuensn, O.C. HactonbHas kaura yuntens xumuu: 11 kmacc: B 2 4. [Tekcr] /
O.C. T'a6puensn, I'.I'. JIpicoBa, A.I'. Beeaenckas. — M., 2004.

9. Apmanckuii, E.A. Meronnka oOy4eHHs] XMMHUHU B KJ1acCaX T'YMaHUTApHOTO
npoduns [Tekct] / E.A. Apmanckuii. — M., 2003.

10.Ky3nenosa, H.E. O0yuenue XumMun Ha OCHOBE MEXIIPEIMETHON UHTETpallin
[Texct] / H.E.Ky3nenoBa, M. A. Illatanos. — M., 2004.

11.YepHobOenbckast, .M. Meroanka o0yueHust XUMHU B cpeanel mkoe [Tekcr] /
I".M. Yepnobenbckas. — M., 2003.

12.bpoBkuna E.T. buonorus. MHorooOpa3sue KUBBIX OpTaHU3MOB. 7 KJiacc.
[Texct]: meroguueckoe nocooue / E.T. bposkuna, H.U. Conun. — M., 2003.

HNuTepHeT — pecypcesbi:

1. Yuurensckuit moprai [ DneKTpOoHHBIN pecypc]. — Pexxum gocryma:
http://www.uchportal.ru/, ceoboaHbI#i. — 3ari. ¢ KpaHa.

2. OrtkpsiTeiii kacc. CereBble 00pa3oBaTeNibHbIE COOOIIECTBA [DIEKTPOHHBIN
pecypc]. — Pesxum moctyma:  http://www.openclass.ru/node/324, cBoGoaHbIi. —
3ari. ¢ sKpaHa.

3. Poccuiickuit oOpa3zoBarenbHbIN TOpTan [DJIEKTpOHHBIA pecypc]. — Pexum
nocrymna: http://www.school.edu.ru/default.asp, ceoGoaubIi. — 3ari. ¢ FKpaHa.

4. ®enepaibHbIil TOCYJapCTBEHHBIN 00pa30BaTeNbHBIA CTaHAAPT [DJIEKTPOHHBIN
pecypc]. — Pexxum goctyma: http://standart.edu.ru, ceo0oaHbIM. - 3ari. ¢ KpaHa.
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4. KOHTPO.Ib 1 OLIEHKA
PE3YJBbBTATOB OCBOEHHUSA YYEBHOU JNCHUIIJIMHBI

KoHnTposib W oOlleHKa pe3yabTaTOB OCBOCHHUS y4eOHOW  JAMCIMIUIMHBI
OCYIIECTBIISIETCS TPENoJaBaTeyieM B IMPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHSITHUH,
TeCTUpOBaHUs, TUDPEPEHIIMPOBAHHOTO 3a4ETa, a TAKXKE BBHIMOJHEHUSI 00yYarOIIMMUCS

WHIMBUYAJIbHBIX 3aJaHU.

No PesyabTaTnl 00yueHus ®opMBbI H METO/IbI KOHTPOJISA B
(oCcBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS) OLIEHKH Pe3yJIbTATOB 00yYeHUs
OcBoeHHbIEC YMEHHS

Dusnka
1 | onucvieamv u o6vacHamb ¢puzuueckue nagIeHUA U | -OLEHKA pE3yJIbTaTOB
ceolicmea  men: JIBUKCHHE  HEOECHBIX TeN W | MPaKTUYecKoi pabotsr Ne 1,2.
UCKYCCTBEHHBIX CIIyTHMKOB 3€MJIM; CBOICTBa Tra30B,
JKUJIKOCTEH W TBEpPABIX  TeNl;  pacupoCTpaHEHUE
JJIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOWCTBA CBETa;
dororddekr;
2 npueoOumsd npumepbl NPAKMULECKO20 UCNOIb306aHUA | ~OLUCHKA PE3YyIbTaTOB
Quzuueckux 3HaHUL: 3aKOHOB MEXaHHKH, | TPaKTHUecKor paboTsl Ne 2.
TEPMOJMHAMUKHA U DJEKTPOAVMHAMUKH B JHEPrETHUKE;
Pa3IMYHBIX BHUJIOB 3JIEKTPOMATHUTHBIX M3IY4CHHMH UL
pa3BUTUA paguo M TEIEKOMMYHMKAIMKA, KBAaHTOBOU
(U3UKU B CO3[JAaHUU SIEPHOI SHEPreTUKH, JIa3€POB;
YcBOCHHbIE 3HAHUSA
1 CMBICJI NOHATHI: (Quznyeckoe sBJIEHHE, 3aKOH, | ~OIICHKA pe3ynbTaTOB
BEIECTBO, B3aUMOJENCTBUE, DIEKTPOMATHUTHOE MOJiE, | MPaKTHIeCKor paboTer Ne 1,2,3
BOJIHA, ()OTOH, aTOM, aTOMHOE SAPO, MOHU3HPYIOLIHME | -OLEHKA PE3YIbTaTOB KOHTPOJIBHON
W3IJIy4EHMS, IUIAHETa, 3B€3/1a, TAIaKTHKa, BeenenHnas; paboTsl 1o pasaeny «Dusukar
2 CMBICJ (pM3HMYECKHX BEJIHYHUH: CKOPOCTh, YCKOPEHHME, | ~OLEHKa pE3yJIBTaTOB
Macca, CHjia, UMITYJbC, paboTa, MeXaHHUeCKast JHEprusi, | MPAKTHIECKon paboTer Ne 1.
KOJIMYECTBO TEIUIOTHI, JJIEMEHTAPHBIN AJICKTPUYCCKHIl | ~OLEHKA PE3YILTATOB KOHTPOJIBLHON
3apsn; paboThl 1o pazaeny «Puznukay
3 | cmbicn ghuzuyeckux 3aKOHO08 KIACCUYECKON MEXaHUKH, | -OLIEHKa pE3yJIBTaTOB
BCEMHUPHOI'O TATOTEHUS, COXPAHEHUS SHEPTUH, UMITYJIbCca | MpakTUYecKoil padoTel Ne 1,3.
u JIIEKTPUYECKOTO 3apsna, TEPMOJUHAMUKH,
AJIEKTPOMAarHUTHOM MHAYKIMH, GoTodddekTa;
4 6KJ1a0 pOCCUNCKUX U 3apyDeHCHbIX YUeHblX, OKA3aBIINX | ~OLEHKa pE3yJIbTaTOB

HanOOJIbIIee BIMSHUAE HA pPa3BUTHC (I)I/ISI/IKI/I;

npakTuaeckor padotsr Ne 1,2.

HUCIIOJIb30BaATH Hp]/lOﬁpeTeHHl)Ie SHAHUA U yMeHI/lﬂ B
NPAKTHYECKOM [IeATeJIbHOCTH M INOBCEAHEBHOM
JKU3HHU 1%

oOecrieueHnst 0€30MACHOCTH JKU3HEAEITEIILHOCTH B
MpOLIECCE HCIOJIb30BAHMS TPAHCIOPTHBIX CPEJICTB,
OBITOBBIX  DJIEKTPONPHUOOPOB, CPEACTB  paguo- W
TEJIEKOMMYHUKALIMOHHON CBSI3U

-OLIEHKA pe3yJIbTaTOB KOHTPOIbHOM
paboThl 1o pazaeny «Puznukay
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Xumus
OcBoeHHBIC YMEHHS:

Ha3bléamp V3YUCHHBIC BEILIECTBA MO0 «TPUBUAIBHON» WU
MEX1yHapOJAHONH HOMEHKIIATYPE;

-OIIeHKa pE3yJIbTaToB
pakTU4ecKoi paboTsl Ne 2,6
-OIIEHKa Pe3yJIbTaTOB KOHTPOJIBHOM
paboTsr Ne 5,6;

onpeOeJmmb . CTCIICHb OKHUCJICHUA XHUMHUYCCKUX
9JICMCHTOB, THII XUMHYECKOM CBS3HU B COCANHCHUAX,
3apsAd  HOHA, XapaKTEp CpE€Abl B BOJHBIX pPacTBOpax
HCOPTaHUYCCKUX COGHHHGHHﬁ, OKHUCJIIHUTCIIb n
BOCCTaHOBHUTCIIb, IIPUHATJIC)KHOCTD BE€IICCTB K
Pa3JIMYHbIM KjIaCCaM OPraHUYCCKUX COGI[PIHGHHﬁ;

-OLIEHKa pE3yJIbTaTOB
MpaKkTUYecKou padoTel No4, 5
-OLIEHKA PE3y/IbTaTOB KOHTPOJIBHOM
paboThr Ne 5

xXapakmepu3oeamsp. DJICMCHTBL MAJIbIX IICPHUOAOB IO HX

TTOJIOKEHUO B MEPUOINYECKON cucremMe
.M. .Menpeneepa;  oOImKMe  XUMHYECKHE  CBOMCTBA
METaJlIoOB, HEMETaJLIOB, OCHOBHBIX KJIaCCOB

H€0pFaHI/I‘I€CKI/IX nu OpFaHquCKI/IX COGI[HHCHHfl; CTpOGHI/Ie
U XHUMHUYECKHE CBOMCTBA M3YYEHHBIX OPraHUYECKHX
COCIMHEHN;

-OIICHKA pe3yJIbTaToB
nabopaTopHoi padbotsr Ne 2,3

00bACHAMD. 33aBHCUMOCTh CBOMCTB BEIICCTB OT HX
coCTaBa M CTPOCHHUS; MPUPOIY XUMHUUYECKOH CBS3U
(MOHHOM, KOBaJICHTHOHM, METANTMYECKOM), 3aBUCUMOCTH

- OIICHKA pe3yJIbTaToB
npakTuieckor padotsl Ne 2,3
-OLIEHKA PEe3y/IbTaTOB KOHTPOJIBHOM
pabotsl Ne 1,4

CKOPOCTHM  XMMHYECKOM  peakuMu U  IIOJIOKEHUs
XMMHUYECKOTI'0 PABHOBECHUS OT Pa3INyYHbIX (DaKTOPOB;

6bINOIHAMD XumuuecKuu IKCnepumenm 1o
pacllO3HABAaHUIO  BAKHEWIINX  HEOPraHMYECKUX U

OpTaHU4YCCKUX BCIICCTB,

- OLIEHKa pe3yabTaToOB
npakTudeckoit padbotsl Ne 3,5
-OLICHKA Pe3yJIbTaTOB KOHTPOJIBHOM
pabotel Ne 2,6

npoeoOums  CaMOCTOSITENIBHBIM INOMCK  XMMHUYECKOHN
MH(OpPMaLIMU C UCIIOJIb30BAHUEM PA3IMYHBIX UCTOYHHUKOB
(HayyHO-TIONYJISIPHBIX ~ U3JJaHUN, KOMIIBIOTEPHBIX 0a3
JTAaHHBIX, pecypcoB Wnrepuera); HCIIOJIb30BATh
KOMITbIOTEPHBIE TEXHOJIOTUU i 00pabOTKU U mepeaadu
XUMHUYECKOH MHpOpMAIMM U €€ TMpeACTaBICHUS B
pa3In4HbIX (opMax;

-OlIeHKa pe3yIbTaToB
npakTuieckor padotsr Ne 1,2.3;
-OIIeHKa Pe3yJIbTaTOB KOHTPOIBHOMN
pabotsl Ne 3;

-OlIeHKa pe3ysIbTaToB
nabopatopHoii pabotsr Ne 1,2.4

-OlCHKA pE3yJIbTaTOB IIPOBCPKHU
AOMAITHETO TBOPYCCKOI'O 3a/laHUSA
10 TCMC

YcBoeHHBIE 3HAHUA:

eajicHelliue  XuMuuecKue  NOHAMUA.  BEIIECTBO,
XUMHUYECKHH 3JEMEHT, aToM, MOJIEKYyJa, auIOTPOIHs,
OTHOCHUTCIIBHBIC aTOMHAd M MOJICKYJIsIpHad MacChbl, MOH,
IOTPOTHS, XUMHYECKast CBSI3b,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENEHb OKUCICHUS, MOIIb,
MOJISIpHAs ~ Macca, MOJSIPHbIM  00BEM,  pacTBOPHI,
SNMEKTPOIUT W HEINEKTPOIUT,  BJICKTPOINTHUYECKAs
JMCCOIMALINS, OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIICHHUE
Y BOCCTaHOBJIEHHE, TEIJIOBOU 3(PPEKT peakuu, CKOPOCTh
XMMHUYECKON peakllny, KaTaln3, XUMUYECKOe PAaBHOBECHE,

-OlIeHKa pe3yiIbTaToB
npakTuaeckoi pabotsr Nel,4,5;
-OIICHKa Pe3yJIbTaTOB KOHTPOJIBHOM
paboter Ne 1,2,3,4,5;

-OlIeHKa pe3yiIbTaToB
nabopaTopHoi paboter Ne 1,2,3,4,5
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YIJIEPOOHBIA  CKEJIET,
W30MEpHsL, TOMOJIOTHS;

(GyHKIMOHATBHAS ~ TPYIINA,

OCHOGHbBIE 3AKOHbBI XUMUU. COXPAHEHUS MAaCChl BELIECTB, | ~ OLCHKa pE3yIbTaTOB
IIOCTOSIHCTBA COCTABA, IEPUOJUUYECKUN 3aKOH; MPAKTHYECKOH paboTsr Ne2

- OIICHKA pe3yJIbTaToOB

KOHTpPOJIbHOM paboThl Ne |
OCHOGHblE meopuu  XuMuu. XUMUYECKOW  CBS3H, | - OLICHKA peE3yIbTaTOB
AJIEKTPOJIUTUUECKON JIACCOITUAITUH, crpoerus | PAKTHIECKOMU paborer Ne3
OPraHUYECKUX COCTUHECHUM; - OLICHKA peE3yIbTaTOB

KOHTpPOJIbHOM paboTsl Ne 2.4
6adiCHellue Geujecmed U Mamepuansl. OCHOBHbIe | ~OUCHKA pe3yJIbTaTOB
METaUlbl M CIUIaBbl; CEpHas, COJsHas, a30THasA W paKTH4ecKon padotsl Ne 6
YKCYCHasl KUCJIOThI; IIEJ0YH, METaH, 3TUJICH, alleTuicH, | “OUCHKa pE3yJIbTaToB KOHTPOJIbHON
OCH30J1, DJTaHOJ, JKHUPbI, MbLIa, TJIOKO3a, Ccaxaposa, pabotsl Ne 6,7
KpaxMaJl, KJIeT4aTKa, OCJKH, HCKYCCTBCHHbIie U | ~OUCHKA pEe3yJIbTAaTOB
CHHTETHYECKHE BOJIOKHA, Kay4yyKH, IJIACTMACCHI; naboparopHoii paborer Ne 4,6,7

buoJsiorus

OcBoeHHBbIC YMEHHS:

00bACHAmMY: POIb OMOJOTUU B (POPMUPOBAHMM HAYYHOTO
MHUPOBO33pEHUS; BKJIAJ OHOJOTMYECKUX TEOpUil B
(dopMHpOBaHHE  COBPEMEHHOH  €CTeCTBEHHOHAYYHOM
KApTHUHBI MUpPA; €IMHCTBO JKUBOW M HEXUBOW IIPUPOJBI,
POJCTBO KMBBIX OpPraHU3MOB; OTPULIATEIILHOE BIIUSHUE
QJKOrojs, HHUKOTHHA, HApKOTHMYECKUMX BEUIECTB HA
pa3sBUTHE 3apojplllla YEJIOBEKA; BIUSHUE MYTarcHOB Ha
OpraHu3M YeJlOBEKa, HKOJIOTMYECKUX (PAKTOpoB Ha
OpraHM3Mbl;, B3aMMOCBS3M OpPraHU3MOB M OKpPY’KaOIIEH
Ccpenbl; IPUYUHBI DBOJIOLMHM, W3MEHIEMOCTH BHJOB,
HapylIEHUH PpAa3sBUTHUs OPraHW3MOB, HACJIEACTBEHHBIX
3a0oneBaHMi, MyTalui, YCTOWYMBOCTH U  CMEHBI
HKOCHCTEM; HEOOXOAMMOCTH COXPaHEHHUs MHOro00pasus
BU/JIOB;

- OLICHKA pe3yJIbTaToB
pakTH4ecKor padoTsl No 6

- OLIEHKAa 3HAHUU TEPMHUHOJIOTHH B
TEUEHHUE U3YUYEHUsI BCEro Kypca .

-OIICHKA pe3ysIbTaToB
MpaKTHIecKoi padoTer Ne 5,9,12

pewiamb  DIEMEHTApHBIE  OMOJIOTUYECKHE  3aJ1a4u;
COCTaBIISTh DJIEMEHTAPHBIE CXEMBI CKPEITUBAHUSI U CXEMBI
MepeHoca BEMISCTB M JHEPTHH B JKOCHCTEMax (IerH
MIATaHUsA);

- OLIEHKa pe3yiIbTaToB
npakTH4eckoi paboTsl Ne 4.
- OLIEHKa pe3yibTaToB

KOHTpPOJIbHOM paboThl Ne 4;

6b1A6/1AMb  TPUCTIOCOONIEHUST OPraHU3MOB K  cpefe
00UTaHMS, UICTOYHUKU MYTareHOB B OKPY>KaloIIeH cpele
(KOCBEHHO), aHTPOIIOT€HHBIE U3MEHEHHUS B IKOCHCTEMax
CBOEH MECTHOCTH;

- OLIEHKa pe3yabTaToB
npakTu4deckoi padboTsl Ne 3.

cpasnugamsy: OUOJIOTUYECKHE OOBEKTHl (XUMHUYECKHM
COCTaB TeNl JKMBOM M HEXKHUBOW INPUPOJIBI, 3apOABIIIH
YyeloBeKa M JPYTUX MIIEKONUTAIOMIMX, MPUPOAHbBIE
DKOCUCTEMBl M arpo3KOCHUCTEMBI CBOEH MECTHOCTH),
npouecchl (€CTeCTBEHHbII M HCKYCCTBEHHBIH OTOOp,
M0JIOBOE M O€Crojioe pa3MHOKEHUE) U JIeIaTh BBIBOJBI HA
OCHOBE CpPaBHEHHUSI,

- OLICHKA pE3yJIBTaTOB
npakTuaeckor pabotsr Ne 1,3.
- OLICHKA pE3yJIBTaTOB

KOHTPOJIbHOM paboThl Ne 2;

AHAU3UPO6AMb U OUEHUEAMb PA3INYHBIE THIIOTE3bI
CYLIHOCTH JKM3HU, NPOUCXOXKICHUSA JKU3HU U 4YEIIOBEKa,
100ajbHbIE  KOJIOTMYECKHE MpoOJIeMbl M MYTH HUX

- OLIEHKa pe3yiIbTaToB
npakTH4eckor pabotsr Ne 7,8.
- OLIEHKa pe3yiIbTaToB
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pelleHus, TOCIEICTBUS COOCTBEHHOW JAEATEIbHOCTH B
OKPYXKAaIOILIEH Cpee;

KOHTPOJIbHOM paboThr Ne 3;

Haxo0ump VHPOPMAINIO O OMOJOTHYECKUX OOBEKTaxX B
Pa3IUYHBIX HCTOYHHKAX (yueOHBIX TEKCTax,
CIIpaBOYHHKAX, HayYHO-TIOIIYJIAPHBIX U3JaHusAX,
KOMITBIOTEPHBIX 0a3ax IaHHBIX, pecypcax MHTepHeT) u
KPUTHYECCKH €€ OIICHUBATD;

- OLICHKA pe3yJabTaToB
NpaKkTU4YecKoi padboTsl Ne 6.

OcBoOCHHBIC 3HAHUA .

OCHOGHble  nON0MceHua  OUOJOTMYECKUX  Teopui
(knerouHas, sBosoLIMOHHAs Teopus Y.JlapBuHa); yueHue
B.M.Bepranckoro o Owocdepe; CyIIHOCTh 3aKOHOB
I'.Meunzens1, 3aKOHOMEPHOCTEM U3MEHYUBOCTH;

cmpoenue 0uon02uYecKux 00beKmos: KIETKU; TEHOB U
XPOMOCOM; BUJIa U SKOCUCTEM (CTPYKTYpa);

-OIIeHKa pE3yJIbTaToB
npakTu4eckoit padbotsl Ne 3, 4
-OIIeHKa Pe3yJIbTaTOB KOHTPOJIBHOM
pabotsr Ne 1, 2;

CYWHOCHb 0U0102UYeCKUX NPOYecco8: Pa3MHOKCHHE,
OIUIOJIOTBOPEHUE,  JCHCTBHE  HMCKYCCTBEHHOTO  H
€CTECTBEHHOTO orbopa, (dbopmupoBaHue
MPUCTIOCOOJIEHHOCTH, OOpa30BaHME BHUIOB, KPYrOBOPOT
BCIICCTB M TIPEBPALICHUS JHEPTUM B JKOCUCTEMax U
ounochepe;

-OLIEHKa pe3yJIbTaTOB
npakTu4eckor padotsr Ne 1,2
-OLIEHKA Pe3y/bTaTOB KOHTPOJIBHOM
pabotsl Ne 1;

6K1A0 6bIOAIOWUXCA YUEHBIX B PA3BUTHE OMOIOIMYECKON
HayKU;

- OIICHKA pe3ynbTaToB
npakTH4eckor padotsr Ne 3.9.
-OlIEHKA Pe3y/IbTaTOB KOHTPOIBHOM
pabothr Ne 1

6I/IOJ'IOFI/['—leCKyIO TCPMHUHOJIOIUI0 U CUMBOJIMKY

UCNO0JIb30BATh NPUOOpeTeHHble 3HAHMS U yYMEHHS B
NMPAKTHYECKOH IeATeJIbHOCTH U NMOBCEAHEBHOM KU3HU
IS

OLCHKHU 3TUYCCKHX ACIICKTOB HCKOTOPBIX I/ICCJ'IGI[OBaHI/Iﬁ B
obnactu OMOTEXHONIOTUU (KIIOHUPOBAHKE, HCKYCCTBEHHOE
OTUIOJIOTBOPEHUE).

- OLIEHKa pe3yabTaToB
npakTH4Yeckoi padboTsl Ne 2.
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