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Pabouvas nporpamma y4eOHOM TUCIMITIIMHBI pa3paboTaHa B COOTBETCTBHM C MPUMEPHON MPOrpaMMOit
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Poccum ot 27.10.2014r. Ne 1353
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1. HACIIOPT
pado4eid mporpaMmsbl y4eOHOM TUCUUILINHBI

O/1b.07 EcTrecTBO3HAHHE

1.1. Ob6sacTh npuMeHeHUs pado4yeid NPorpaMmMbl y4eOHOM U CHUININHBI

PabGouast mporpamma y4eOHOW MUCIMIUIMHBI SIBISETCS YacThIO TPOTPAMMBI
IIOATOTOBKH CIIEHHUAJINCTOB CPETHETO 3BEHA

o creruanbaoctu | 44.02.02 IlpenogaBaHue B HAYAJIbHBIX KJaccax

yKpyIHEHHOM rpynnsl cnenuansaoctei | 44.00.00 Oo0pa3oBanue "
nearornyecKue HAyKu

1.2 Mecto y4eOHOW IMCUHMUIIMHBI B CTPYKType NpPOrpaMmbl NOATOTOBKHU
CICNMAJIMCTOB CPeIHero 3BeHa
Jlannast yueOHask JUCIHUIUIMHA BXOUT:

B 00s13aTenbHY0 yacTh nukioB [MIICC3 O011e00pa30BaTEIbHBINA UK

1.3. Henu u 3apa4m y4eOHOI NUCUMIUIMHBI — TPeOOBAHMS K pe3yJbTaTam
OCBOCHMS TUCIHUILINHBI:

Heab aMCHMIUIMHBI: pPa3BUTHE HHTEpeca OOyYaromuxcs K MPHOOPETEHHIO
3HaHUM B o00JsacTU (U3UKH, DKOJIOTHH, OWOJOTUM W XHUMHUH, CaMOCTOATEIbHOM
UCCIIEOBATENIbCKON NIEATENBHOCTH MO W3YYEHUIO OKPYXKAIOUIEH NPUPOIbI U KUBBIX
0OBEKTOB.

3amauu: popMHUpOBaATH YMEHUS UCIOJIH30BATH MPUOOPETEHHBIC 3HAHUS U YMEHHUS
B TPAKTUYECKOW JESITEIBHOCTH W TOBCEAHEBHOW >KU3HU JJIA: OLICHKH JTHUYECKUX
aCMEeKTOB HEKOTOPBIX HCCIEIOBAHUN B 00JIACTM OHOTEXHOJOTUM (KJIOHHPOBAHHE,
HUCKYCCTBEHHOE  OIUIOJIOTBOPEHME);  MCIOJIb30BAaHUE  TOJYYEHHBIX 3HAHUU B
npoeCCUOHATIBHON JIEATEIbHOCTH.

B pesynpTaTe ocBoeHHs O0Ka OMOJOTrMK Ha 0a30BOM YPOBHE CTYISHT JIOJDKCH
MeThb:

1. OOBSACHSATH: POJb OHONOTMHM B (OPMUPOBAHUM HAYYHOTO MHPOBO33PEHUS;
€IUHCTBO JKMBOM ¥ HEXKHBOM TPUPOJABI, POJCTBO KHUBBIX OPraHU3MOB
B3aMMOCBSI3M OPTAHU3MOB U OKPYXKAIOIIEH CPEJIbI;

2. pemaTth 3JIeMEHTapHble OHOJIOTMYECKUE 3aJlaud; COCTABISATH DJIEMEHTApHbIC
CXEMBbI CKpEIIMBAHUS M CXEMbI MEPEHOCa BEIECTB M PHEPTUU B DKOCHUCTEMAxX
(1ienu nuTaHus);

3. OTpUIIATEILHOE BJIMSIHUE aJIKOTOJIs, HUKOTHMHA, HAPKOTUYECKUX BEIIECTB Ha
Pa3BUTHE 3apO/IbIIIa YEJIOBEKA;

4, ; BIIMSHME MYTarcHOB Ha OPTaHM3M YEJIOBEKa, DKOJIOTHYECKUX (DaKTOpoB Ha
OpraHU3MBbl;

S. MPUYUHBI  3BOJIOLMHU, HW3MEHAEMOCTHM BHJOB, HapYyIICHUH  pa3BUTHUSA

OpraHu3MOB, HACJICICTBEHHBIX 3a00JI€BaHNM, MyTallui, YCTOMYMBOCTHA U CMEHBI
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10.
11.

>

OKOCUCTCM,

H€O6XOI[I/IMOCTB COXpaHCHHA MHOI‘OO6‘paSI/I$[ BHUOB,

BBISIBJISIT TIPUCTIOCOOJICHUS OpPraHW3MOB K cpelie OOWUTaHHWS, HMCTOYHUKHU
MyTareHOB B OKpY’Karolield cpenie (KOCBEHHO), aHTPONOTCHHBIC M3MEHEHHUS B
AKOCHCTEMAaX CBOCH MECTHOCTH,

CpaBHMBATh: OMOJIOTMYECKHE OOBEKTHI (XMMHUYECKHH COCTaB TeNl >KUBOM U
HEXXUBOW TPUPONBI, 3apOJIBINIA YEJIOBEKA W JAPYTHX MICKOMHUTAIOIINX,
MIPUPOJHBIE SKOCUCTEMBI M arpoO3KOCHUCTEMBI CBOCH MECTHOCTH), IMPOIIECCHI
(ecTecTBEHHBIN M MCKYCCTBEHHBIH OTOOD, MOJOBOE M OECIOI0€ pa3MHOKCHHUE)
Y JICJIaTh BHIBOJBI HA OCHOBE CPABHECHMS;

aHaJM3UpPOBaTh M OILICHUBATh pPa3JIMYHbIE THUIOTE3bl CYIIHOCTU JKU3HH,
IIPOUCXOXKJICHUS KU3HU U YEJIOBEKa, III00aIbHbIE IKOJIOTHYECKUE TTPOOIEeMbI U
YT UX PEIICHUs, TOCICACTBUS COOCTBEHHOM NEATEIIBHOCTH B OKPYKAIOIIEH
cpeje;

HN3y4aTb UIBMCHCHMA B OKOCUCTCMAX Ha OMOJIOTHYECKHUX MOACIIAX,

HaxO0JIUTh HHPOPMALIUIO O OMOJOTHYECKUX O0BEKTaX B Pa3IMYHBIX HCTOYHUKAX
(yueOHBIX  TEKCTax, CIPABOYHUKAX, HAYYHO-TIONMYJSAPHBIX  HU3JAHMSIX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, pecypcax WHTEpHET) U KpPUTUYECKU €€
OLICHUBATB;

B PE3YJIbTaTC OCBOCHHUA O10ka OMOJIOTMM Ha 0a30BOM YPOBHC CTYACHT HOJIKCH
3HATh.

OCHOBHBIC ITOJIOXKCHHUSI OHOJOTMYCCKHX TEOpHH (KJIETOYHAS, SBOJIOIMOHHASL
teopust Y. Jlapsuna); yuenne B.M. Bepnaackoro o Oumocdepe; CynHoOCTb
3aKOHOB ['. MeH1es1, 3aKOHOMEPHOCTEH N3MEHUYNBOCTH;

CTPOCHHE OHMOJIOTUYECKHX OOBEKTOB: KJIETKH; T€HOB U XPOMOCOM; BHUJA U
AKOCHUCTEM (CTPYKTYpa);

CYIIHOCTh OWOJIOTUYECKUX TPOIECCOB: Pa3MHOXKEHHE, OILIOIOTBOPCHUE,
JICHUCTBUE HCKYCCTBEHHOTO HM  ©CTECTBEHHOro 0TOOpa, (opMHpOBaHHE
NPUCIIOCOOJICHHOCTH,  00pa3oBaHWE  BHUIOB, KpPYrOBOPOT  BEIIECTB U
IIPEeBPAILICHUS YHEPTHH B DKOCHCTEMaxX U onocdepe;

BKJIQJT BBIIAFOITUXCSl YUCHBIX B Pa3BUTHE OMOJIOTHYECKOW HAYKH;

OMOJIOTHYECKYIO0 TEPMHUHOJIOTHIO U CUMBOJIUKY.

B pe3ynbrare ocBoeHUs 610Ka XMMUK Ha 0a30BOM YPOBHE CTYJEHT JOJDKCH
YMEThb:

Ha3bIBaTh M3YYCHHBIC BEIIECTBA IO «TPUBUAIBHOW» WM MEXKIYHApOIHOM
HOMEHKJIaType;

ONPENEIIATh: CTENEHb OKHUCICHHS XHUMHYECKHX JJIEMEHTOB, THUI XHUMHUYECKOU
CBSI3W B COCOWHEHHMSX, 3apsll MOHA, XapaKTep Cpelbl B BOIAHBIX PACTBOPAX
HEOPTaHUYECKUX COEIMHEHHUI, OKHCIIUTEIb 17} BOCCTaHOBUTEIIb,
IPUHAJIEKHOCTh BELIECTB K PA3JINYHBIM KJIACCAM OPraHUYECKUX COCIMHEHUN;

XapaKTEPU30BaTh: DBJIEMEHTHl MaJIbIX MEPHUOJOB II0 HX MOJOXKEHUIO B
nepuoandeckorr cucreme JI.M. MenneneeBa;, oOmme XHMHUYECKHE CBOMCTBA
METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U OPTaHUYECKUX
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COCJIMHCHU;, CTPOCHHE M XHMHUYECKHE CBOMCTBA M3YYEHHBIX OPraHUYECKHUX
COCJTMHCHMH;

OOBSACHSATH: 3aBHUCHUMOCTb CBOWCTB BEIIECTB OT HX COCTaBa M CTPOCHUS;
IPUPOJly XUMHUYECKOM CBs3UM (MOHHOM, KOBAJICHTHOM, METAJUIMUECKOM),
3aBUCHMOCTh CKOPOCTHM XUMHUYECKOM pEaKIMU M TOJIOKEHHUS XUMHUYECKOTO
PaBHOBECHUS OT Pa3IMIHBIX (DAKTOPOB;

BBIMIOJHATE XMUMHUUYCCKHHI 9KCIICPUMCHT II0 PpPaCIIO3HABAHHIO Ba)KHEHIIINX
HCOPraHMYCCKUX 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 OOpabOTKM U Tepelayd XUMHUYECKOM
uH(pOpMaINK, U €€ MPEACTABICHUS B Pa3JIMYHbIX OopMax;

B PE3YJIbTATC OCBOCHHUA OJI0Ka XMMHH CTYACHT JOJDKCH 3HATD:

BAKHEMIINE XMMHUYECKUE TOHSTHUS: BEIIECTBO, XHUMHUYECKHM JIIEMEHT, aTOM,
MOJIEKYJIA, AJUIOTPONUS, OTHOCUTENBHBIE ATOMHAS X MOJIEKYJISIPHAsA MacChl, HOH,
AJUIOTPONUS,  XMMHYECKas  CBA3b,  OJJIEKTPOOTPUUATEIBHOCTh,  CTENEHB
OKHUCJIEHHS, MOJIb, MOJIIpHAsl Macca, MOJISIPHBIA O0OBEM, PACTBOPHI, SJIEKTPOJIUT
U HEJJIEKTPOJUT, JJEKTPOIUTHUYECKAS  JUCCOLUMALHNS, OKUCIUTEIb U
BOCCTAHOBUTEINb, OKUCICHUE U BOCCTAHOBJIEHUE, TEIIOBOW 3((eKT peakuuu,
CKOPOCTb XMMHYECKOM peaklMM, Karajau3, XHUMHUYECKOE pPaBHOBECHE,
YIJIEPOIHBIN CKeJeT, PYHKIMOHAIbHASI TPYIIIa, U30MEpHsl, TOMOJIOTHS,;

OCHOBHBIC 3aKOHBI XMMHH: COXPAaHCHHUA MAaCChI BCUICCTB, ITOCTOAHCTBA COCTaBa,
HepI/IO,ZIH‘IGCKI/IfI 3aKOH,

OCHOBHBIC TCOpUHN XUMUU: XUMHYECKOM CBi3HU, SHCKTpOHHTI/IIICCKOﬁ
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, XKHUPBI, MbLIA, TJIFOKO3a, caxapo3a, Kpaxmas, KieTyaTka, OeiIKH,
MCKYCCTBEHHBIE U CHHTETHYECKUE BOJIOKHA, Kay4dyKH, IJIACTMACCHI;

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

OMHCHIBATh U OOBICHATH (DU3WYECKHE SIBICHHS W CBOWCTBA TEN: IBIKCHUE
HEOSCHBIX TEl W WCKYCCTBEHHBIX CITyTHHKOB 3EMJIM; CBOWCTBA Ta3o0B,
KUIAKOCTEH W TBEPABIX TEJ, PACIPOCTPAHCHHUE HIICKTPOMArHUTHBIX BOJIH;
BOJTHOBBIE CBOMCTBA cBeTa; POTOIPGEKT.

MPUBOJUTH TMPUMEPHI MPAKTUYECKOTO HCIMOIb30BaHUS (U3UYECKUX 3HAHUI:
3aKOHOB MEXAHHUKH, TEPMOJWHAMUKHA U DJIEKTPOAWHAMUKU B DHEPIETHUKE;
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 pesynbTaTe ocBoeHust 010ka GU3HKU CTYICHT JOJIKEH 3HATh:

1. AJIEKTPOMAarHuTHOE 10JIe, BOJIHA, (OTOH, aTOM, aTOMHOE SIJIPO, MOHU3UPYIOITHE
W3Iy4YeHUs, IUTAHETa, 3Be3/a, TajJakThuka, BeeneHnHas;
2. CMBICJI TIOHSATHW: (PU3NYECKOE SIBJICHHE, BEIIECTBO, B3aWMOJICHCTBUE, CMBICI

(GU3UYECKUX BEJIMYWH: CKOPOCTh, YCKOPEHHUE, Macca, CHJIa, UMITYJIbC, padboTa,
MEeXaHWYeCKas SHEPTrHsl, KOJMYECTBO TEIUIOTHI, dJIEMEHTAPHBINA AJICKTPUICCKUN
3apsi;

3. CMBICT (U3MYECKUX 3aKOHOB KJIACCHUECKON MEXaHHKH, BCEMHUPHOTO TATOTCHHUS,
COXPaHEHUs DHEPTHH, UMITYyJIbCa M DJCKTPHUECKOTO 3apsiia, TePMOJUHAMUKH,
AJICKTPOMAarHuTHOM MHIYKINH, GOoTOdPDEKTa;

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

1. 1.4. PekomeHayemMoe KOJIUYECTBO 4YaCOB HA OCBOEHHE NMPOrpaMMbl Y4eOHO
AUCHUIINHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku 00ydaromerocs 117 | yacoB, B TOM 4ucIe€:
00s13aTeIbHON ayAUTOPHON yueOHOM Harpy3ku oOydaromerocss | 117 4acoB,
CaMOCTOSITEILHOI paboTHl oOyuaromerocs | 0 JacoB.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JJUCHUILINHBI
2.1. O0bem yueOHOM JUCHMINIMHBI U BHAbI Y4e0HO padoThI

Ne Bup yueOHoI padoThI Oo6bem

4acoB

1 MakcuMmasbHasi yueOHasi HAarpy3ka (Bcero) 117

2 O0s13aTesibHAsi AyIMTOPHAsi yueOHasi HArpy3Ka (Bcero) 117
B TOM YHCJIE:

2.1 | mpakTUYeCcKHE 3aHATHUS, B TOM YHCIIE: 34
71a00paTOPHBIE 3aHATHUS 7
KOHTPOJIbHBIE pabOThI 3

2.3 | KkypcoBas pabota (IIpoeKT) (eciu npedycmompeHo)

3 CamocrosiTesibHas paboTa 00yuyawinerocs (Bcero) -

HTorosasi arrecraums B popme nuddepeHIMpoBaHHOTO 3a4eTa




2.2. TemaTu4ecKuii IVIAH U COAEPKAHME Y4eOHOM M CHUIIHHBI

0J16.07 EcTrecTBO3HAHME

HAaMMCHOBAHUEC NUCHUILJIMHBI

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

HaumenoBanue pa3aesioB U TeM
Conep:kanue y4yeOHOro MaTepuasia; JJadopaTopHble padoThl M MPAKTHYECKHUE
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 Ouonorus — Hayka O KMBOW NpupoJe. YPOBHH OpTaHWU3AllU >KUBOW TPHUPOIBL
[Ipu3Haky XMUBBIX OPraHU3MOB. MHOT00Opa3ue KHUBBIX opraHu3MoB. OOIIHEe 3aKOHOMEPHOCTH
ouonorun. Ilpenmer m3ydeHus oOoOmiaroero kypca «buosorus», Ienu W 3agadd Kypca.
N3ydeHne oCHOBHBIX 3aKOHOMEPHOCTE BOHWKHOBEHUS, 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
MPaBHJI TIOBEJICHUS B MPUPOJIC, OCPESIKHOE OTHOIICHHE K OMOJIOTHUSCKUM 00BhEeKTaM (PaCTCHUSM H
JKUBOTHBIM W WX COOOIECTBaM) M WX OXpaHa. YPOBHEBas OpraHU3aIUs >KUBOW TMPHPOILI U
3BOJIIOLUSL.

Metonbl TO3HAHUS KWUBOM MPUPOABI. BHOJIOrMYECKHE CHUCTEMBI PA3HOIO YPOBHS: KIETKA,
OpraHm3M, MOMYJIALUS, SKocucTeMa, onocdepa. LlapcTsa KUBOI IPUPOJIBI.

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

Tema 1.2.

CTpykTypa U QyHKIUS KIeTKU

6/0

Conepsxanue yaeOHOTO MaTepraa

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. [Inasmartudueckas wmemOpaHa, OHpoIUIa3MaThyeckas ceTh. Komrmiekc
INomsmxu. JInzocomer. Hutomnazma. Muroxouapun. [Inactuasl. OpraHOUIBI IBIKCHHUS.
Bxmrouenuns.  Sapo. Kietkm npokapuoTsl ¥ 3ykapuoThl. CpaBHEHHE CTPOEHUS




>KUBOTHOM U PACTUTENBHON KIICTKHU.

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

Tema 1.3. Hacaeacreennast nundgopManus U eé peaju3aius 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 | I'ennas u kjaerouHass um:keHepusi. OTKpBITHSA B o0jacTu reHoma. buorexHomorus. 2
Co3nanne MPOAYKTOB MHUTAHUS, JIEKAPCTBEHHBIX MTPENapaToB, PACTEHUI U )KUBOTHBIX Ha
OCHOBE JJOCTH)KEHHI OMOTEXHOJIOTHH.

Tema 1.4. Pa3mHoKeHMe OPraHu3MoB 4/2
OK 4, 0K 5, OK 6, OK 13 CopeprkaHre yaeOHOTO MaTepuaa
1 | Jenenue wkiaerku. Mwurto3. becnonoe um mosoBoe pasmuo:kenue. CriocoOHOCTH K 2

JIEJICHUIO — BaXKHEHIIIee CBOMCTBO KIIETOK. buosiornueckoe 3HaueHue MUTO3a. becnosoe
PasMHOXKEHHUE: IMPOCTOE JAEIEHHUE, CIOpOOOpa3OBaHME, BETETATUBHOE Pa3MHOXKEHHE,
noukoBaHue. [logoBoe pazMHokeHue. ['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
OHTOT€He3€ (IKCKYpCHsI B KYHCTKaMepy)
Tema 1.5. OcHOBHBIE 3AaKOHOMEPHOCTH SIBJIEHUI HAC/IEICTBEHHOCTH 4/2
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'. Menpenss. denorun u resorun. [IpuHiun
YHCTOTHI raMeT. AurudpruaHoe CKpenBaHue.

I'emernka moma. XpomMocoMHOE ompenencHue mona. HacienoBaHue CLEIUIEHHOE C
nosioM. 3a0oJieBaHusl epeJaronecs no HacaeACTBY: reModuIIns, JaTbTOHH3M

HpaKTI/I‘lCCKI/Ie 3aHATHA ‘ Ne3 Pemenne 3aJa4 Ha 3aKOHbI HACJICACTBCHHOCTH I. MCHI[CJBI

Tema 1.6.

33KOHOMepHOCTl/I HU3MCHYUBOCTH

4/2

Coneprkanue yueOHOro Marepuaa

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

1

MoaudpukaumoHHasi W HAaCJeACTBEHHAas M3MeH4YHMBOCTb. KomOuHaTHBHas
M3MEHUYHBOCTD.

Buasl usMenuuBocTH. TuNBI HACIEACTBEHHOM W3MEHYMBOCTH: MYTallUOHHAS U
KOMOWHATHBHAs. MyTannoHHAass W3MEHYMBOCTh. HacneacTBeHHass W3MEHYHWBOCTD
yenoBeka. Mytanmu. ['eHeTrika ¥ MemuIuHa. MeTonbl M3YYeHHS HACIIEICTBEHHOCTH
YelIoBeKa: TeHeaJornYeCKuil, OM3HEIOBEIHN, IIATONeHETHUECKHI, OMOXMHYCCKHM.
Jledenne w mpemynpekaeHHEe HEKOTOPHIX HACIEICTBEHHBIX 3a00JIEBAaHUI YeIIOBEeKa.
Pesyc- daxtop. HexenareapbHOCTh 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 CeJICKIMA

212

Conepxanue yueOHOTO MaTepraia

OK4,0K5,0K 13

1

LeHTpsI NpoUCX0XkKTeHN KYJIbTYPHBIX pacTeHuil. MeToaAbI COBpeMeHHOM celeKIHN.
Cenexuus. OpoManIHMBAaHHME KaK MEpBBIA JTalm celeKuu. LIeHTpsl NpOMCXOXKACHUS
KyJNbTYypHBIX pacTteHuit. Bknag H.W BaBuiosa B pa3paboTKy MmpeacTaBiIeHu O EHTpaxX.
PaiioHbl 0JOMaIIHUBAaHUS )KUBOTHBIX. 1IponcX0okKaeHNE TOMAIIHUX KUBOTHBIX.
HckyccTBeHHBIN 0TOOP M €ro TBOpYECKast poJib. Y CIIEXH COBPEMEHHOM celeKIni. 3HaueHne
CeNIEKIIMM Ul TONY4YeHHWs TNPOAYKTOB NHMTaHUA. Bplparommecs pyccKue ydyeHbIe
ceneKimoHepsl. HoBeilline MeToabl CeNeKIuu.

IIpakTnueckue 3aHATHA No5 I'enHas 1 kjIeTO4YHAST MHKEHEPHSL.

I'eHHOMOIM(DUITMPOBAHHBIE OPTAHU3MBI.

Tema 1.8.

Pa3BuTHe 3BOIIONIMOHHBIX HAel. JlokazaTebCTBA IBOJTIOIUM.

4/2

Conepxanue yueOHOTO MaTepuana

OK 13,0K 8

1

Teopus 3Bosouuu Y. [apBuH U ero treopusi Npoucxoxaennst BuaoB. JokazareabcTBa
BoJiIoIMH.  OBomionus. OCHOBOMONOXKHUK Teopuu sBomonnu Y. Jlapsur. OcHOBHBIE
MPUHIUIBL 3BOJIIOUUOHHON Teopuu JapBuna. Jloka3arenbCcTBa €IMHCTBA MPOUCXOMKIACHUS
OPraHWYECKOTO MHUpa: 3IMOPHONOTHYECKHEe, MOP(HOIOTHYECKHE, MalCOHTOIOTUIECKHE,
onoreorpaduvecKue.
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Bua. Kputepuu Buga. Honynsomua. Xapaktepuctuka Bujaa. I[lonmyismuoHHas CTpyKTypa
Bunma. Kpurepun Buma: wmopdonorndeckuii, GU3HOIOT0- OHOXMMHUYECKHH, 3KOJIOTO-
reorpadUuecKuid, TEHETWYCCKUU. EcTecTBeHHBIM O0TOOp -  HampaBJLIrOmmH  (akTop
spomod. D(pPeKTUBHOCTE 0TOOpa. DOpPMBI €CTECTBEHHOTO OTOOpa B MOMYJISLHUSX.
OcCHOBHBIE HaIlpaBIIEHUS! 3BONIOIMOHHOTO Tporecca. lloHaTHe o mporpecce, perpecce B
IBOMIOIMH; 00 apomopdoze u wmamoadantamuu. Oo6mas nereHepanus. COOTHOIICHHE
HanpasJICHUH BOIIOLHH.

Kontponbhas pabora

‘ Nel «,HOKEB&TCJ'ILCTB& 9BOJIFOIHUK OPraHNU4€CKOIro Mupa»

Temal.9.

Bo3HukHoOBeHHe U pa3BUTHE KM3HM Ha 3emuie

4/2

Conaeprkanue yueOHOro Marepuaa

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

1

Pa3Butue mnpeacraBjeHMil 0 BO3HUKHOBeHUM :KH3HM. COBpPEMEHHbIC B3IVIAIbl Ha
BO3HHKHOBEHUE XU3HU. TeopuH BOSHUKHOBEHHUS >kM3HU Ha 3emuie. ['unore3a A.M. Onapuna
0 BO3HUKHOBEHHUH >KU3HHU Ha 3emiie.

IlaneonTosioruyeckass Jeronuch 3emuu. Pa3Burue KuU3HM B KpPHUITO30€.
[NaneonTonorus. Passutne >xm3nm B Apxee, [Iporepo3oe. Bcmbimka 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 npecMmbIKarmuxcs. Tpuac- paciBeT roJ10CEMEHHBIX PACTEHUN U
IMMPECMBIKAOINXCs, IOABJICHHUE ICPBLBIX TCIUIOKPOBHLIX JXHWBOTHBIX. IOpCKI/II\/'I nepuong —
TOSIBIICHUE apXHOMNTEPUKCa, TEePBHIX IUIANCHTAPHBIX W CyMYarbiX. MeloBol MepHo-
TIOSIBIICHUE TTOKPBITOCEMEHHBIX, JIETAIOIIUX SANIYPOB, 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. Heanpepranbckuih 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/Ie 3aHATHA

Ne6 «OBomONMOHHOE ApPEBO UEIOBEKa» - 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
Copeprkanre yueOHOTO MaTepuaia
OK 1,0K2,0K4,0KS5,0K 14 1 | Cpennl xu3Hu. MHoroo0pa3me :KXUBbIX Opranu3mMoB B Omocdepe. Bomnas cpena, 2
HA3eMHO-BO3YIIHAS Cpeia, II0YBa, OPTaHU3M Kak cpefa OOUTaHus.
®DakTOpHI CpeIpl: AbNOTHYECKHEe, ONOTHYECKHE, aHTPOIIOTCHHbIE U UX XapaKTePHUCTHKA.
VYcnoBust cpenpl: TeMIeparypa, BIAXKHOCTb, CBET, 3arps3HSIONINE BeIecTBA. SIBIeHUs
aJanTaluy U aKKJIUMaTU3alud. 3aKOH MUHUMYMa.
2 | DKoJIoTHYECKHE PecypChl: JHEPreTHYeCKNe, XUMUYeCKUe, MUIIEBLIE. 2
ConneuHoe wsnmydeHwe Kak pecypce. Ilpomecc ¢orocunTeza. Mopdonornueckas u
(usnonornyeckas MPUCIIOCOOICHHOCTh PACTEHUH sl U3BJICUCHUS PECYPCOB.
OKoJjioruuecKass Huima. MecTooOMTaHHus opraHusMa U (akTopbl, CIOCOOCTBYIOIIME
mporeccaMm ku3HenesTenpHOCTH.  OrpaHwumBaromue QaxTopsl cpeapl. [loTpebHOCTH B
pecypcax.
[TpakTrueckue 3aHATHS Ne7  «IIpucnocoOieHHOCTh ~ OpraHU3MOB K  Cpeie
oOUTaHUS 2
Tema 1.12. Jkosorust nomyJisiuuii. Buornyeckue B3aMMOOTHOLIEHUS] OPTAaHU3MOB. 4/0
Conepkanue yu4eOHOTO MaTepuasia
OK1,0K2,0K4,0K 14 1 | Honynasiuusi W €€ OCHOBHbIE XapPaKTEPUCTHKH: JeMorpauyecKue IOKa3aTelH
auHamuka nonyisiuuii. Ilonstue o momymsaiuu. OCHOBHBIE CBOMCTBA TOIYJISITHI:
CaMOBOCIIPOMU3BOACTBO, HU3MCHYUBOCTD, BSaHMOI[eP'ICTBHe C JApyrumMu MnonyJsiusMu, 2
KOJIMYECTBEHHBIE XapaKTePUCTUKH MOMyJAuu. Jlemorpaduueckue mokazareny.
Perynsiwst 4uCIIeHHOCTH TOTYIISIIHIA.
2 | TunbI 3K0JOTHYECKUX B3aNMO/IEi CTBHIA. 2
KonkypeHTHbIC B3aNMOOTHOIIEHUSI. B3aunmoaenicTBus: B3aUMOIIOJIE3HBIE,
MOJIE3HOHEUTpalIbHBIe, TIOJIE3HOBPEAHBIE, B3aMMOBPEIHBIE — XapaKTepUCTHKA 3TUX
B3anMooTHOmeHul. KoHKypeHIMs BHYTpHUBHIOBas U MeXBHIOBas. KOHKypeHIus Kak
aKkonoruueckuit pakrop. Xumaudectso. [lapasutusm. XKepTBol. 3HaUeHHE XUITHUYECTBA B
MIPHUPOJIE.
Tema 1.13. CrpykTypa coodmecrna. [Ipomeccsl, cCONpoBokAaonAe cO0OIECTBO. 4/0

Conepsxanue yaeOHOTO MaTepraa

12




OK2,0K4,0K5,0K 13

CoobmiecTBo, 3K0CHCTEMAa, OMOLeHO03, OMochepa. Kpyrosopor BemecTB B IKOCHCTEMe.
CroiicTBa 1 mokazatenu coobmectBa. [Ipumepsr skocrcTeMbl. OOMEHBI BEIIECTB U SHEPTHH
B 3kocucteme. Cxema Owmoreomnenosa. JlanmmadTasie 30Hb. Kinaccudukarmus mpupogHBIX
skocucteM. CTpykrypa coobmiectBa. BumoBast ctpykrypa. Buasl cpemooOpazoBateinu.
Bunosoe paznooOpaszue. Mopdonornyeckast U MPOCTPaHCTBEHHASI CTPYKTYpa COOOIIEeCTBa.
Tpoduueckass crpykrypa. llacrOmmueie w nmerputHbie Ienmu. Cxema TpoduUuecKoi
CTPYKTYpHI coobmiecTBa. [IpomyneHTsl, KOHCYMEHTHI M pelyLeHThl. Pacipenenenie moTokoB
9HEPIUHU B SKOCHCTEMAX.

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

Tema 1.14.

AHTpONOreHHoe Bo3aeiicTeue Ha 6Guocdepy.

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.
3arpsi3HEeHHe MPUPOAHON Cpebl: eCTECTBEHHOE M aHTpoIoreHHoe. HopmupoBaHue kayecTsa
cpensr: [TAK, ITAC, ITAB, ITJI1. MOHUTOpPUHT Cpe/bI.

ATMoc(epa- BHemrHsisi 00010uka Ouocdepbl. 3arpsizHeHue aTMmochepnl. ATMmochepa
3emmu. l'a3oBbIif cocTaB armocdepbl. Pons Kucmopoma, YIIAEKHUCIOTO Tas3a, a3oTa B
OMOTEOXMMHYECKHX KpPYroBOpOTaX. ECTecTBEHHBI W aHTPONOTCHHBIN IMyTh 3arps3HEHUS
ouocgepsl. [loura-OnokocHas cuctema. 3arpsi3HeHHE MOYBbl. KOMIIOHEHTHI TIOYBBI. DTallbI
pazButusi U QopmupoBaHus TO4YBEl. COOTBETCTBHE THIIOB TIOYB PaCTUTEIHHBIM
coobOmectBamM. ['ymyc u miogopoaue. KpyroBopoT BemiecTB B TOYBE. DpO3USl ITOYBHI:
BETpOBasA U BOJHAs. 3anH3HeHI/Ie ITOYBBHI TAXKCJIBIMU METAaJIJITaMHU. Bo,ua - OCHOBA KN3HCHHBIX
mporieccoB B Omocdepe. CocTOossHWE TPHUPOIHBIX BOJ. bHONOTHYEeCKOE W XHUMHYECKOE
3HauYeHHUe BObI B ipupoae. KpyroBopoT Bojsl B 6nocdepe.

[MpuumHBl W BUJABI 3arpsi3HEHUS TPUPOJHBIX BOJ: HE(PTENpPOAYKTHI, METaJUIbl, OBITOBBIC
CTOYHBIC BOJIbI, SJOXMMHUKATHI, TEIUIOBOE 3arpsisHeHHE. PaauoakTHBHOCTH B Ounocdepe.
[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 CpeIbl U 3J0POBLE Y€I0BEKA. Xo3sicTBEHHAS JCATCIBHOCTD
YCJIOBCKa KakK (l)aKTOp 3arpA3HCHUA CPCbI. TpaHCFGHHHﬁ NEpEeHOC TOKCHUYHBLIX BCIHICCTB.
HpI/I‘-II/IHI)I U INPU3HAKHU XPOHUYCCKOI'O OTPABJICHUSA J'IIO,Z[GIZ. Pa,[lI/IOS,KTI/IBHOC 3arpA3HCHUC U
€T'0 BJIMSHHEC Ha OPraHrW3M 4Y€JIOBCKA.
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[IpakTHueckue 3aHATHS Ne8 ®unem «I'po3za Hax Teueit». 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 XuMuHM. BemectBo. ATOM. MoJsekyna. 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 XMMHH. 3aKOH COXPaHEHHsS MacChl
BEIIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJIAPHON CTPYKTypbl. PacueTHsie
331a4d Ha HAaxOXKICHUE OTHOCUTEIBHOW MOJNEKYJISAPHOM Macchl, ONpPEETICHUE MAacCOBOU
JOJM XMMUYECKUX HJIEMEHTOB B CJIO’KHOM BELIECTBE.

Tema 2.2.

Ilepuoguyecknii 3aKOH W IepuoAMYecKasl CHCTeMa XuUMHYeckMX »3JjaeMmeHtoB JI.W.
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 popmynupoke JI.1. Menzaeneera.
[lepuonanueckass TabiMIIa XMMHUYECKUX  AJIEMEHTOB — Tpauueckoe  OTOOpaKeHHUE
nepuoguueckoro 3akoHa. CTpykTypa NEpHOAMYECKON TaOnuibl: mepuoisl (Maible
Oompme), Tpynmbl (TiIaBHas U mobovHas). CTpoeHne aToMa | repuoAndeckuit 3akoH [1.1.
MenneneeBa. ATOM — cloXKHas 4dacTHIA. Sapo (MPOTOHBI M HEUTPOHBI) M IIEKTPOHHAS
obomnouka. M3oromel. CTpoeHHE 3JEKTPOHHBIX OO0OJOYEK aTOMOB 3JEMEHTOB MAJbIX
nepuogoB.  CoBpemeHHass  (GOpPMYJIMPOBKAa  IHEPHOAMYECKOTO  3aKOHA.  3HAuYCHHE
MIEPUOJINYECKOTO 3aKOHA M NEPUOAUYECKOM CHUCTEMBI XUMHUYECKHX ayeMeHToB [I.U.
MeH;[eneeBa JUJIA Pa3BUTHUA HAYKH U IIOHUMAaHUA XUMHUYECKOMN KapTUHbLI MUpAa.

Tema 2.3

CrpoeHue BemecTna.

212

Conepsxkanue yaeOHOTO MaTepuana

OK 2,0K 4, 0K 8

1

Tunbl XMMHYECKOHl CBSI3W: WOHHAsA, KOBaJEHTHass (MONspHAs MW HEMoJsIpHas),
MeTajuInuecKkasi, BojopoaHas. KaTwonel M ux o0pa3oBaHHs B pe3ysbTare Iporecca
OKHucCJIeHns1. MexaHn3M 00pa3oBaHus KOBaJEHTHOI cBs3u. CBOWCTBA BEIECTB C PA3IHUYHBIM
THIIOM CBS3H.

[IpakTuueckue 3aHATUSL Nel CoBepiieHCTBOBaHHE XUMHYECKOW TPAMOTHOCTH IyTeM

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 PA3IUYHBIX (DAKTOPOB.

Onekrpoautuueckas aucconmanys. CunbHele W cnalble  3MeKTponuThl. OCHOBHBIC
MOJIOKEHUS TEOPHH IEKTPOIUTUIECKOHN JUCCOLMALN.

Tema 2.5

Kunaccudukanms Heopranm4ecKux coelMHEHU U UX CBOMCTBA.

4/2

OK 1,0K2,0K 4, 0K S5, OK 8,
OK9

Conaeprkanue yueOHOro Marepuana

1

Oxcuabl, KHCJOTbI M HX cBoiicTBa. OcHoBaHMsi M HX cBoiicTBa KucinoTel Kak
NIEKTPOJINTHI, MX KIacCHPUKALUSA IO Pa3IMYHBIM IpHU3HAKaM. XHMHYECKHE CBOICTBa
KHCJIOT B CBETE TEOPHH DIIEKTPOIUTHYECKON aucconuanmu. OcoOSHHOCTH B3aMMOICHCTBUS
KOHLICHTPUPOBAHHOM CEPHOM U a30THON KHUCJIOT C METAJUIAMM.

OcHOBaHMA KaK 3JIEKTPOIUTHI, UX KJIACCU()UKALMS 110 Pa3IMYHBIM IpU3HAKaM. XUMUYECKHE
CBOIMCTBa OCHOBAaHUH B CBETE€ TEOPUM DJIEKTPOJIUTUYECKON auccouuanuu. PasnoxeHue
HEpacTBOPUMBIX B BOJIE OCHOBaHMII.

Couu n ux cpoiicTBa. Coiu Kak 3JI€KTPOIUTHL. XUMUYECKH CBOMCTBA COJIEH B CBETE TEOPUU
3JIEKTPOJUTHYECKON qucconuanuu. ['uaponns comnei.

Oxcuabl U ux cBoiictBa. OCHOBHBIC, aM(OTEpHBIE M KUCIOTHBIE OKCHABI. 3aBUCHUMOCTb
XapakTepa OKCHIAa OT CTEIEHHM OKHCICHHS OOpasyroLero ero Merauia. XUMHYECKHe
CBOMCTBA OKCHUJIOB.

JlabopaTopHoe 3aHsATHE Nel «XuMuueckne CBOWMCTBA OKCHJIOB, KHCJIOT, OCHOBaHWH,

cousiei. I'maponns cosiell pas3IMuHOro TUIA.

Konrponbnas pabota Nel «XwuMnyeckue cBOHCTBa OKCHIOB, KHCIOT, OCHOBaHHH,

COJIEN»

TeMma 2.6

XuMHYecKHe pP€aKkumumn

212

Conepxkanue yaeOHOTO MaTepuana

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

1

Kunaccupuxkanus xuMuuecKux peakuuii. Peakiium coeiuHeHUs, pa3ioKeHHsl, 3aMEIIeHUs,
oomena. Karanmutmueckne  peakiun. OOpaTUMble W HEOOpaTHMBIE  pEaKIUH.
DK30TepMHUYECKHE U SHAOTEPMUIECKHE peaKnd. TeruioBoi d3PPEeKT XUMHUIECKAX PEaKITHiA.
OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. Crenenb okucieHus. OKUCIUTENb U
BOCCTAaHOBJICHHE. BoccTaHOBUTENh M OKHCICHHE. MeToj 3JeKTpoHHOro OanmaHca is
COCTaBJICHUS YpaBHEHUH OKUCITHTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKITHI.

CkopocTh xuMudeckux peakiuil. [ToHsTHe 0 CKOPOCTH XMMUYECKUX peakui. 3aBUCMOCTb
CKOPOCTH XHMHYECKUX PEaKIWid OT Pa3IMYHBIX (DAKTOPOB: TPUPOABI pPEarupyroNux
BEIECTB, WX KOHIICHTPAIIUH, TEMIIEPaTyphl, TIOBEPXHOCTH CONPUKOCHOBEHUS W
UCIIOJIb30BaHUS KaTajIu3aToOpPOB.

OO0patumocTs xuMHYecKHuX peakimii. OOpaTrMble U HeoOpaTHMbIe peakiuu. XHUMHUYECKOe
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PaBHOBECUC U CITOCOOBI €ro CMCIICHMUA.

JlabopaTopHoe 3aHsATHE No2 «Twurbl XUMHYECKUX peaklmity. Peakmms 3aMereHus Meau

’KEJIe30M B PAcTBOPE MEAHOIO Kyropoca. Peakuuu, umyiue c
o0pa3oBaHHEM 0CaJIKa, Ta3a WM BOJbI. 3aBUCUMOCTH CKOPOCTH
B3aMMOJCHCTBUS COJITHOM KHCJIOTHI C METalllaMH OT HX
NpUPOJLL. 3aBUCUMOCTh CKOPOCTH B3aUMOJACHCTBHUSI IIMHKA C
COJISHOW KHCIIOTOM OT €€ KOHIICHTPAILIHH.

Tema 2.7.

OcHOBHbIE TOHATHA OPraHNYeCKON XMMHH U TEOPHUs CTPOEHUSI OPraHNMYeCKUX COeTMHeHM

212

Coneprkanne yueOHOTO MaTepuana

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

1

IIpenmer opranuveckoil xumuu. IIpuponHble, HCKYCCTBEHHBIE M CHHTETHYECKHE
OpraHHYECKHE BEIIECTBA. XHMHYECKOE CTPOCHUE KaK IOPANOK COCAMHEHHS aTOMOB B
MOJIEKYJIbI IO BaJICHTHOCTH. Teopus CTPOCHUsI OpraHudecKux coenuneHuid A.M. Bytneposa.
OCHOBHBIE TIOJIOKEHHUS] TEOPHUM XUMHYECKOro CTpoeHus. I3omepuss U H30MeEpHI.
Xumuueckue GopMyInbl 1 MOAETH MOJIEKYJI B OPTaHMUECKON XUMHUH.

Knaccudpukanusa opranndyeckux BemecTtB. Kiaccudukamusi BemecTB MO CTPOCHHIO
YIJIEPOAHOTO CKeJIeTa M HAINMYMI0 (YHKUMOHAIBHBIX TPyNIl. ['OMOJIOTM W TOMOJIOTHSL.
Haugana somenknarypsl lUPAC.

[IpakTHueckue 3aHATUSL No2 «<HomeHknaTypa B OpraHU4eCcKOi XuMum»

CoBepIIeHCTBOBAaHNE XUMHUYECKON TPAMOTHOCTH Y€PE3 YMEHHUS:
- Ha3BaHMS BEIIECTBA MO ero GopMylJie;

- OIpEeAeNICHHs Kiacca BEIleCTBA YEpPE3 €ro CTPOCHHE W
(YHKLIMOHAIBHYIO TPYIIILY;

- HaIllMCaHMs U ONPeAETICHHUS H30MEPOB U TOMOJIOTOB;

- OIpEACIICHHs WM HAa3BaHUS TUIIOB PEAKLUUN B OPraHUYECKOMN
XUMHH.

KonTtposnbHas pabota Ne 2 «<HomeHknatypa B OpraHu4ecKoi XUMHUN»

Tema 2.8.

yrHeBOJIOPOJIbI U UX ITIPUPOJAHBLIC UCTOYHUKH

212

Conepxanue yueOHOTO MaTepraia

OK2,0K3,0K5,0K 6,0K 8

1

YraeBoaopoabl U UX NPUPOAHbIE UCTOYHMKU. AJIKaHbL. AJIKaHBI: TOMOJIOTHYSCKHI
psiA, ©30MEpHs ¥ HOMEHKJIATypa aJIKaHOB. XMMHUYECKHE CBOMCTBA alKaHOB (METaHa, 3TaHA):
TOpEHHE, 3aMElICHME, pa3lIoKEeHUe, AeruaprpoBaHue. lIpuMeHeHUE alKkaHOB Ha OCHOBE
CBOWCTB. AuKeHBl. OTwieH. ['omomormueckuii psa. I[lpumeHeHme s3TUeHA HA OCHOBE
cBoiicTB.JlueHbl U kayuyku. [loHsiTHE O JMEHAX Kak YrieBOJIOpPOJax C JBYMs JBOWHBIMU
cBA3sIMH. HaTypanpHBIA W CHHTETHYECKHE KaydyKd. PesuHa. AJKWHBL AIETHJICH.
[IpumeHeHne ameTwiicHa Ha OCHOBE CBOWCTB. ApeHbl. benzon. I[lpmmenHenue OeH3oma Ha
OCHOBE CBOWCTB. IIpupoaHble HCTOYHUKM YIaeBOAOponoB. IlpuponHbIi ra3: coOCTasB,
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NpUMEHEHHUE B Ka4eCTBE TOILIHMBA.
Hedts. CoctaB u mepepaborka nedtu. Ileperonka nedru. Hedrenpomyktsl. IlomyTHblid
HeTSHOM ra3, ero nepepadorka. [Ipomeccs NpoMbIUIEHHOH epepaboTKK HEPTH: KPEKHHT,
pudopmuHT. OKTaHOBOE YHCIO OCH3UHOB.

[IpakTHueckue 3aHATUSA Ne3  «KameHHBIII yTrodh W MPOAYKIHS KOKCOXHUMHYECKOTO

pom3BoACTBaY. (O3HAKOMJICHHE, COCTaBJICHHE TaONHIl TIPH
pabote C KOJUIeKLHMeH o0pa3noB HePTH W TPOIAYKTOB ee
nepepaboTKH, ¢ KOJUISKIIUEH KaydyKOB U 00pa3iiaMu U3JIeIui 13
pe3uHBl ¢ KOJuleKuueid. Pemienwe ynpaxHeHMM 1O TeMme
«Knaccel BeIECTB U UX XMMUYECKUE CBOMCTBA B OpPraHU4ECKOM
XUMHUN.

Tema 2.9.

Kucnoponcoaep:kanue opraHudecKne coeTHHEHUs

212

Coneprkanne yueOHOTO MaTepuana

OK2,0K3,0K5,0K 6, 0K 8

1

Kuciaopoacoaepsxkamue oprannyeckue coeqfmHenusi Cnuptel. ['MapokcriabHas rpynmna Kak
¢dbynkuuonanpHas. [loHsTHE O MpenenbHBIX OAHOATOMHBIX cHHMpTax. lIpuMeHeHue 3TaHoNa
Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS U NPEAYIPEKIACHHE.

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

®enon. Pusnveckue cBoiicTBa (heHona. [I[pumenenne ¢peHoIa Ha OCHOBE CBOKCTB.
Anpnerunpl. llonstue o0 ampmermnmax. dopmanpmerun u ero cBoiictBa. [lpuvenenue
dopmanbaeruaa Ha ocHOBe ero cBoiicTB. KapOoHoBbie kucioThl. [loHsATHE 0 KapOOHOBBIX
KHACIOTaX. [OMONOrMYecKHid psii TPEAeNbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
IlpumeHeHHe YKCYCHOM KHCIOTBI Ha OCHOBE CBOWCTB. BpIcHiMe >KHpHbBIE KUCIOTHI Ha
npuMepe MajJbMUTHHOBON U cTeaprHOBOH. CioxkHbIe 3pupbl 1 XKupbl. [lomydeHne cioxHbIX
a¢upoB peaknueit srepudukanun. Croxueie 3QUpsl B IPUPOJIE, UX 3HaUeHHE. [IpuMeHeHne
CJIOJKHBIX 3(UPOB HAa OCHOBE CBOMCTB. JKHpbI Kak cioxHble 3¢upsl. Kiaccudukarus Kupos.
IIpumeHeHue JKUPOB Ha OCHOBE CBOUCTB. MbliIa. YTiIeBOIbl. YTIIEBOMABL, UX KIacCUPHUKALINSA:
MOHOcaxapuibl (III0K03a, (PPYKTO3a), TMcaxapu il (caxapo3a) U nojaucaxapus! (Kpaxman u
1esuT0103a). I IpuMeHeHue IIoK036l Ha OCHOBE CBOMCTB.

JlaGopatopHoe 3aHsTHE Ne3 «KauecTBeHHBIE peaKIUM B OPraHUIECKON XUMUI»

PacTBopenne rimuepuHa B BOAE U B3aMMOJCUCTBHE C
ruapokcunom menu(ll). CpoiicTBa yKCYCHOM KHCIIOTHI, O0IIHe
CO CBOHCTBAMH MHHEpPAIBHBIX KHCIOT. B3aumopeicTue
TITFOKO3BI U caxapo3bl ¢ runpokcuaom meau(ll).

- KauecTBeHnas peakiusi Ha Kpaxmal

Tema 2.10.

A3oTconepxaniue opranndeckue coenuHenus. [loanmepsol.

212

Conepxkanue yueOHOTO MaTepuana

OK2,0K3,0K4,0K 8

1

A3oTconepikamue oprannveckue coenunenus. [lonmmmepspl.
AMHWHOKHCIOTEI. AMMHOKHUCIIOTEI KakK aM(I)OTCpHBIC I[I/I(I)YHKL[I/IOHB.J'ILHBIC OpTraHUYCCKUC
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coenuueHus. benku. [lepBudHas, BTOpUYHAS, TPETUYHASI CTPYKTYPHI OCIIKOB. XUMHYECKHC
CBOICTBa OENKOB: TOpeHWe, ACHaTypalus, THAPOIW3, IBETHbIE peakuuu. llmacTmacchl.
[Tomygenue TTOJTIMEPOB peakmuei TTOJTMMEPH3AITHH Hu MMOJIMKOHICHCALIMH.
TepmoracTuYHbIC U TEPMOPEAKTUBHEIE ITacTMAcCHL. [IpeacTaBuTenu miactmacc.

Bonokna. Knaccudukanus. [lonyderne BonokoH. OTaensHbIE TPEICTABATEH XAMHYECKUX
BOJIOKOH.

JlaGoparopHoe 3aHsaTHE Ne4  «PacmoznaBanue O€NKOB W IuTacTMacc». PacTBopeHue

OenkoB B Bojme. OOHapyxeHHE OCIKOB B MOJIOKE M B MSCHOM
Oynmpone. JleHarypamusi pacTBopa Oeilka KypWHOTO ST
CIIHUPTOM, PACTBOpaMH COJIed TSDKEIBIX METAUIOB W TpH
HarpeBaHuu. L[BeTHBIC peakiuu OCIKOB.

- Pacnio3naBanue ruiactmacc u BojiokoH. ( ['openue ntudbero

repa 1 MIepCTSHON HUTH)

Pasgen 3.

«Duzukay

6/0

Tema 3.1

Mexannyeckasi KApTHHA MHPA

2/0

Cogeprkanue yueOHOTO Marepuaa

OK2,0K4,0K 6

1

Mexannyeckass KapTHHa MUPa. MeXaHn4ecKoe IBIKEHNE U €ro OTHOCUTEIBHOCTh. Teno
OTcUeTa U KpUTEpHUH ero BeiOopa. [lepBsrii, BTopoii 1 TpeTwii 3akoH Hpl0TOHA U clieICTBUSA
3aKOHOB. Y CIEeXH MEXaHUKH B OITMCAaHUU JBHXKXCHUS 3€CMHBIX U HC6€CHI>IX Ten. 3aKoH
BCEMHPHOTO TATOTeHUs. PeaktuBHOE nBMkeHne. Padots K.O.1{nonkoBckoro B o0mactu
kocMoHaBTUKU. Kocmuueckue uccnenosanus. [lnanera, 3se3na, ranaktika, Beenennas.
HesecomocTs.

Tema 3.2.

3J'IeKTp0)]I/IHaMI/I'leCKaﬂ KapTuHa MUpa

MexaHn4deckast KapTUHa MHpa

2/0

Conepsxanue yaeOHOTO MaTepuana

OK 2,0K 4, OK 6

1

OyiekTponMHaMu4Yeckass KapTuHa mupa. Ceer. OTiinuMe cBeTa OT JIPYrux (hU3NUECKUX
TeJ. DIEKTPUYECKOE B3aUMOACHCTBUE. DIIEKTpUUYECKOe nojie. MarHuTHOE B3auMOJIEHCTBUE.
MarunuTHoe€ 10Jie. DIEKTPOMArHUTHOE TOJIE.

Hcnonp30BaHUE JIEKTPUUYECKOW DHEPTHM B COBPEMEHHOM Mupe. JIMHUM 3nekTponepenay
(JIDII). PannocBs3s u TeneBUICHUE.

Tema 3.3.

KBanToBo-cTaTH4yeckasi KaApTHHA MUpPa

2/0

Conepsxanre yaeOHOTO MaTepraa

OK 2,0K 4, OK 6

1

KBanrtoBo-cTaTnyeckasi kapTuHa mupa. OTKpbITHE paJuOakTUBHOCTH. PaboTel AHpu
bekkepens, Mapuum u Ilpepa Kropu, Mapuu CxiI0I0BCKONH B 00JacCTH SIBICHUS
paauoaktuBHOoCcTH. [loctynatel bopa. Mogens aroma bopa. IlpuHiun nedicrteus jasepa.
Crpoenue snep. [IpeBpaiienue saep.

CoBpemeHHas (pu3MUECcKasi KApTUHA MUPA. DJIEMEHTapHbIC YaCTUIIBI: HYKJIOHBI, JIEKTPOHBIL,
¢doroHbl, T- Me30Hb.. DyHIaMEHTANbHbIC B3aWMOJCHWCTBHsI: T'paBUTALMOHHOE, ciaboe,
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3NEKTPOMAarHUTHOE, CHiIbHOE. (DyHIaMEHTAIBHBIC YACTHIIBI: JICITOHBI (AJICKTPOH, MIOOH,
TaoH, HEUTPUHO- OJJIEKTPOHHOE, MIOOHHOE, TAOHHOE) W KBapkW (HIKHWH, BEPXHUH,
CTpaHHBINM, 04apOBAaHHEIH, IPEIECTHDIN, HCTUHHBIH).

JuddepennupoBanHbIii 3a4eT 2

Bcero 3a 2 cemecTp 46/20

Hroro 3a kype | 117 (83/34)
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3. YCJIOBUSA PEAJIU3AIIUU TPOTPAMMBI YUEBHOM JJUCHUTIJIAHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MAaTCPUHAIBHO-TEXHUICCKOMY o0ecreYeHHnIo

3.1.1 yyeOHOrO KabMHETA

Peanmauml nporpaMmsbl JUCOUIIMHBI IPCAIIOIaract HaJIninue

CONMAJIbHBIX OCHOB 340POBbA

XAMHH B OMOJIOTHH, MEINKO-ONOJIOTHYECKUX U

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 | HammeHoBaHMS 00BEKTOB M CPeICTB MATEPUATbHO-TEXHUYECKOT0 Ipumeuanus
odecneyeHus
KaOouHer XuMyH 1 OHOJIOTHHA, MEIHKO-0MO0JIOTHYECKUX U
COIHAJTILHBIX OCHOB 3/10POBbS

1 Paboune MecTa 1o KOJIM4ecTBy 00y4Jaromuxcs K

2 Pabouee MmecTo npenoiaBarens 1

3 Pabouas menoBas 1ocka 1

l. Texnuueckue cpeacTsa 00yueHust

1. | HoyTOYyK 1

2 MynbTHMEHA -IPOCKTOP 1

3 [TpubGopsr: 2 9K3
npubop 1isi 0OOHAPY)KEHUSI IbIXaTeIbHOIO ra3000MeHa y pacTeHHH U
JKUBOTHBIX
puOop Ui MOJIyUEHHUs Ta30B;

4 MUKpOCKOTIBI, JTYTIbI 10 7x3

5 DKpaH 1

1l. | OxpaHHO-3BYKOBbI€ OO0 (MOTYT ObITh B IM()POBOM BH/IE)

1. Buneodunbmer - 6uonorus: «Hacekombie — Ouonorusy»; «Ku3Hb B Jil|
cenbBe peKu AMa30HKW» - MHOT0OOpasue ku3Hu Ha 3emie; «CITN]] —
yyMa 21 Beka»; punbMbl cepun «Cpenia 0OUTaHUSD).

I11. | ITeyaTHbIE MOCOOUS

1. Temamuueckue mabauywvl o pazoenam — XUMUusL. A

Kommiekt tabmui mo TexHuke 6€30MacHOCTH;

[Tepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB;

Tabnuua pacTBOPUMOCTH BEILECTB;

CrtpoeHue aToMa;

Knaccuguxkanus, crpoeHue, TUIIbI XMMUYECKOH CBSI3U, pEaKkIMU B
HEOPraHWYECKON U OpPraHU4eCKON XHUMUH;

KauecTBeHHBIE peaKkIIMM B HEOPraHUYECKON U OPraHN4eCKOW XUMUH;
OBP;

CrtpoeHne OpraHMueCcKrX BEIECTB (TOMOJIOTH ¥ U30MEPHI);
Temamuyeckue mabdauyvl — buono2us (pasoenvl):

Haykwu o npupoze;

L{eHTpBI MPOUCXOKACHUS KYJIBTYPHBIX PACTEHUN;

YpoBHU OpraHM3alny >KUBOM MPUPOJIBI M Cpeibl OOUTaHUS;
Llenu nutanus;

KpyroBop Bemects (a30Ta u yriepoaa);




OBOJIOIMOHHBIE MPOIIECCHI B IPUPOJIE;

Knerka 1 e€ XuMHYECKHUI COCTaB;

doTocunTeE3;

CtpoeHue opraHu4ecKux BeniecTB (yrieBoa0B, OEIKOB);

Kaptsl - 6uonorusi: dusnyeckas kapra 3eMin

[TopTpeThl yueHbIX OHMOJIOTOB

=l

y‘leﬁHO'MeTOHI/I‘IeCKI/Ie MaTEepHUaAJIbl 10 TUCHUILJINHE

Matepuabl 0 TEOPETUIECKON YaCTH JUCITUTIIMNHBI —XUMUS U
OuoJorus:

VMK mucuuninnebsl OMOJIOTHS M XUMUS,

JIEKIIMU TI0 BCEM TeMaM Kypca XUMUH (MPE3CHTAIHS ¢ OJIOKOM
MIPOBEPOYHOTO MaTepuasa);

JIEKIMH TI0 TeMaM Kypca Onosioruu (mpe3eHTamnus ¢ 0J0KoM
MIPOBEPOYHOTO MaTEpUalia): IBOJFOIUS OPTaHUYECKOTO0 MUPA;
B3aMMOOTHOUIEHUSI OPTaHU3MOB B OKpYXKalOIIEH Cpeie; aHTPOIIOTEHE3;
9KOJIOTHS; MEKyHAPOJHBIE OpraHU3aIH 110 OXPAaHEe OKPYKAroIIen
Cpebl ¥ 3/I0POBbsI HACEJICHHUSI.

Marepuansl K IpaKTHYECKUM 3aHATHIM M0 JUCLUIUIMHE XUMUSL:

- KOMIUIEKT pa3/laTOYHOr0 MaTepuala 1o pasjieaM: OKCHJIbI, KUCIIOTHI,
OCHOBaHMs, COJIH;

-TUAPOIIN3;

- KAYeCTBEHHbIE PEaKI[UU B OPIraHNYECKON M HEOPTaHMUECKOW XUMUHU;
- IPAaKTUKYM I10 PELICHUIO 3a]1a4;

- CBOMCTBA OPraHMYECKUX BEIIECTB;

buonorus- npaxktuueckue paboThI:

- CTPOEHHE MUKPOCKOIIA U KJIeTKA;

- MOAU(PUKALIMOHHAS U3MEHYMBOCTb;

- [IUILIEBbIE JJOOABKHY;

- IPaKTUKYM 110 3Kko0Jioruu «MccaenoBanue BojoemMay.

KoMmmiekTsl KOHTpOJIbHO-01IeHOUHBIX cpeAcTB: KOC,
aJIMUHUCTPATUBHBIE KOHTPOJIbHBIE pa0OTHI

OJ'II/IMl'IaI[a 110 3KOJIOI'MH

JlabopaTopHoe o0opyaoBaHMe - XUMHS:

<]

KoMimiekT xuMudeckon MOCyAbl U XUMHNYECCKNX BCUICCTB 110 BCEM
paszzenam Kypca JJis BHITOTHEHUS! HHAWBUYyaTbHBIX MPAKTUUECKUX U
1abopaTOPHBIX padoT.

VI.

JleMOHCTpAaLIlHOHHOE 000PYAOBaHMeE!

Komnekuuu - xumus:

MeTaJlJIbl; IJIACTMACChI; KaydyKH, IPUPOAHOE TOIIJIMBO; BOJIOKHA; HEPTH
U TIPOJYKTHI €€ mepepaboTKH, CTEKJIO.

Konnexkunu — Ouonorusa: Kommiekt Mukponpenaparon
- Txkanu

- [IpoaykTsl IEpepabOTKU HIEPCTH

- [llenx

- CemeiicTBo 0abouex

- [Tnoxe! ¢/x pactenuit

- CeMeHa ¥ IJI0OJIBI

- MuHepanpHble yI00peHus

Junamuueckue mocooust — OMOI0Tus:

- CucreMaruka 1 9KOJIOTHS MIEKOUTAIOIINX

- Muto3 u Meno3
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- Muro3s

- JlenmeHue KIETKU

- DBOJIIOIMS BAXKHEHUIIIUX CUCTEM OPTaHOB MTO3BOHOYHBIX
- XKuznensie popmbl pacTeHuit

- CTPOCHHE M Pa3BUTHE THAPHI

- CTpoeH#me 1 pa3HOOOpa3ue MPOCTEUIINX
- buocunres Genka

- MoHOrnOpuaHOE CKpELMBaHNE

- Henonnnoe noMuHupoBanue

- BsaumopeiicTBue reHOB

- ['eneruka rpymnm Kposu

- CeMeHa U IJIOAEI

- Kinaccudukanus )KUBOTHBIX U pacTEHUN
I'epbGapuu — Guosorus:

- JlukopacTyiiue u KyJabTypHbIE PacCTCHUS;
- 'eHeTHKA M CeNEKIINS;

- OCHOBHBIE TPYIIIBI PACTCHUI;

- Mopdosorust pacTeHuil;

- 'eHeTHKA U CEICKIIHSAL.

3.2. AHOOPMALIMNOHHOE OBECIIEHEHHUE OBYUYEHUSA

Ilepeyenn ucnoJib3yemMbIxX Y4eOHbIX u31aHuii, UHTEepHET-pecypcos,
JAOIOJIHUTEJIbHOM JJUTePaTyphl 10 pasaenay «buosorus»

OCHOBHBIC HCTOYHHUKH:

1. bensee JI.K. buonorus. OOmas Owomorus. 10-11 kmaccel.: yue0. s
o01eo6pa3oB. yupexaeHuit. bazoseiit yposens/ JI.K.bemnsier "- M.: IIpocBenienue ,
cepus: ""AkagemMuuecknii IIKOJIbHEIN yueOHuk", 2013. — 298.c.:u.

2. CuBornazoB B.W. buonorms: OOmas Ouonorus. ba3zosbrit ypoBeHb.10 Ki.:
yueonuk / B.M. CuBornazos, I.b Aradonona, E.T 3axaposa.- 4-¢ u3a., CTepEOTHIL.-
M.: Ipoda, 2016.- 207, c.: um.

3. CuBornazoB B.W. buonorums: OOmas Owosorwms. ba3oBbrii ypoBeHb.11 xiI.:
yueonuk / B.1. CuBornazos, I.b Aradonona, E.T 3axapoBa.- 5-¢ u3a., CTepeoTHIL.-
M.: llpoda, 2016.- 254, c.: un.

JlonoJiHUTEIbHbIE HCTOYHUKMU:
1. Kamenckuii A.A. buonorus. ba3zoBeiii ypoBenb. 10-11 ki.: y4eOHHMK JyIs
obmeoOpazosar. yupexaeauit/A.A. Kamenckuii. E.A Kpukcynos, B.B. Ilaceunnk.-7-
¢ u3., crepeotun. - M.: [Ipoda, 2014. -367, c.: ni.
2. CusornazoB B.U., buosnorus: O6mas 6uonorus. bazossiii ypoBenb. 10—11 k.
yueonuk / B. CuBornaszos, 1.b Aradonosa, E.T. 3axapoBa— M.: Ipoda, 2014.-
242, c.: n.
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http://textbook.spb.ru/search.phtml?sq==%D0%91%D0%B5%D0%BB%D1%8F%D0%B5%D0%B2%20%D0%94.%D0%9A.
http://textbook.spb.ru/search.phtml?sq==%D0%90%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9%20=%D1%88%D0%BA%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9%20=%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA

HNuTepHer — pecypcesbi:

1. DnekTpoHHBIM yueOHUK, [OnekTpoHHBI pecypc]. — Pexum pgocrymna:
http://www.informika.ru/text/database/biology/, cBoGoaHbIi. — 3ar. ¢ sKpaHa.
2. buonorus nand IIKOJBHUKOB, [DNEKTPOHHBIM pecypc]. — Pexum pocryna:

http://www.bril2002.narod.ru/biology.html /, cBoGoaubIiH. — 3ari. ¢ sKpaHa.
3. DIEKTPOHHBIH Y4EOHUK 1O OMOJIOTHH, [DJIEKTPOHHBIN pecypc]. — Pexxum moctymna:
http://dronisimo.chat.ru/homepagel/ob.htm, , cBoGoHBIH. — 3ari. ¢ sKpaHa.
4.becruiatHple 00y4aroIIMe MporpaMMbl O OWOJOTHUU, [DIEKTPOHHBIM pecypc].
http://www.informika.ru/text/inftech/edu/edujava/biology/ , cBoGomHbIi. — 3ari. ¢
dKpaHa.

Ilepeyenb ucnob3yeMbIX y4eOHbIX H31aHuil, UHTEepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPhbI 110 pa3fery « XuMHUs»

OCHOBHBIE€ HCTOYHUKM:
1. I'abpuensa O.C., OctpoymoB W.I'. Xumus aiist npodeccuil U cnenuaibHOCTE!
TEXHUYECKOTO MpopuJIsi: Y4EOHUK IS CTY. YupexaeHui cpe. npod. oopazoBanus./
O.C T'abpuensu., I.I' Octpoymo— M.: 2014.-187, c.: .
2. IN'abmuensa O.C. Xumus. 10 k. ba3ossriil ypoens: yueounuk/ O.C.I"abpuensa.-5-¢
u3a.,crepeotut.-M.:JIpoda, 2016.-191, c.: ui.
3. Nabmuensn O.C. Xumus. 11 xin. ba3zoseiit ypoBens: yueouuk/ O.C.I'abpuenss.- 4-¢
u3a.,crepeorut.-M.:JIpoda,2016.-223, c.: ui.

I[OHOJ'IHI/ITC.JII)HI)Ie HCTOYHUKMH:

1.T'abpuensn O.C. Xumus. 9 kiacc. yue0. Ay 0011eo0pa3oBaT. yUpeKIeHun
/O.C.I'abnuensn.-M.: lpoda, 2016. -215, c.: un.

2.I'abpuenssn = O.C., Xwumwmsa. 8 kmacc. ba3oBwlii  ypoBeHb: y4eOHUK IS
obmeoOpasoBarenbHbIX yapexaeHuit. /O.C. 'abpuensH. - 4-e uza., -M.: Jlpoda, 2016.
- 226, c.:ui.

HNuTepHeT — pecypcesbi:

1. Xumus s Bcex. DJIEKTPOHHBIM y4eOHUK [DNeKTpoHHBIM pecypc]. — Pexum
nocryma: http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html, ceoboambIii. —
3ari. ¢ 3KpaHa.
1Xumwusi. OOpa3oBaTeNbHbIN CAUT IS ITKOJIBHUKOB [ DNEKTPOHHBIN pecypc]. — Pexxum
nocryma: http://www.hemi.nsu.ru/ , ceoboaHBI. — 3ariI. ¢ 9KpaHa.
2DNeKTpOHHAsE OMOJIMOTEKAa IO XUMHUHU U TEXHHUKE[ DIEKTPOHHBIN pecypc]. — Pexum
noctyna: http://rushim.ru/books/books.htm , cBo6oaHsIiA. — 3ari. ¢ skpana.
3Buneoypoku mo xumuu, 7-11 xi. [DnektpoHHBIH pecypc]. — Pexum nocrtyna:
http://mriya-urok.com/categories/himiya/, cBoGoHbIi. — 3ari. ¢ FKpaHa.
5.01kpoITHIN KIacc. CeTeBble 00pa30oBaTelibHbIE COOOIIECTBA [ DIEKTPOHHBIN pecypc].
— Pesxum noctyma:  http://www.openclass.ru/node/324, ceoOomHbIif. — 3ariL. ¢ dKpaHa.
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6.Poccuiickuii 06pa3oBaTeNnbHbIN MOPTAT [ DNEKTPOHHBIN pecypc]. — Pexum mocryma:
http://www.school.edu.ru/default.asp, cBoboaHbIi. — 3ari. ¢ 3KpaHa.

7.DenepanbHpli  TOCYAApPCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPT [DJIEKTPOHHBIN
pecypce]. — Pexxum noctyma: http://standart.edu.ru, ceo6oaubiii. — 3ari. C skpaHa.

Ilepeyenb pekoMeHayeMbIX Y4eOHBIX U31aHuii, UHTepHeT-pecypcoB,
JAOIOJTHUTEJIbHOM JJUTEPATYPhI 0 pasaeny «Pusuka»

OCHOBHbIC HCTOYHUKHU:
1.T'enpenmreiin JI1.O., Jluk FO.1. ®uznka. Yueonuk mia 10 ki — M., 2014.

2.I'eapenmreid JI.O. luk FO.W. ®uszuka. Yuebnuk musg 11 k. — M., 2014,

I[OHOJIHI/ITeJILHLIe HCTOYHHUKU

1.KacesinoB B.A. MeTonuueckre peKOMEH/ 1Al M0 UCTIOIb30BAHUI0 YUEOHUKOB
B.A. KacesinoBa «®usuka. 10 xi1.», «®Pusuka. 11 ki.» npu nuzydyeHuu GU3NKA Ha
6a3oBoM u mpodmibHOM ypoBHE. — M., 20011.

3.3. Yci10BHUSI OpraHM3auy y4e0HOro npouecca

VYyebHas JUCHUIUIMHA C LEJIbI0 O0ECIEeUeHUs JOCTYITHOCTH OOpa3oBaHMs,
MOBBIIIEHUS €r0 KauecTBa MOXKET OBITh peaJiM30BaHAa C MPUMEHEHHEM TEXHOJIOTHI
JMCTAHIIMOHHOTO, 3JIEKTPOHHOTO U cMelanHoro ooyuenus (ganee - JIOT, 20, CO).

DJIEKTpOHHOE OOy4YeHUE U JUCTAHIIMOHHBIE OOpa3oBaTEIbHBIE TEXHOJOTUHU
UCIIOJIB3YIOTCS B JIOMOJTHEHUE K OCHOBHOMY Y4eOHOMY MpOLecCy JIs:

- obecrieyeHUe TOATOTOBKM K TPAKTUYECKUM U JIaDOPATOPHBIM 3aHSITHSM,
OpraHu3anusi BO3MOXXHOCTH CAMOTECTUPOBAHUS U JP.);

- MPOBEJICHUS KOHCYJIbTAlM C HMCIOJIb30BAHUEM PA3JIUYHBIX CPEACTB OHJIAIH-
B3aMMOJICUCTBUS B JIEKTPOHHO-MHGOPMAIIMOHHON 00pa30BaTENbHOM cpeie KOJIIemKa
(manee — DUOC), nanpumep, BeOMHAPOB, POPYMOB, YATOB;

- OpraHU3aIUHU TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJISI 00yUaIOIIUXCS U AP.

CwmemanHoe oO0y4eHre peaau3yeTcsl HOCPEICTBOM:

- OpraHu3aluud CKBO3HOW CBSI3M ayJauTOpHOM paboThl ¢ pabotoit B DUOC
KOJUIEKA;

- peryjJspHOro B3aUMOJICUCTBUS TIpenojaBareiis ¢  OOyYalolUMHUCA C
ucnoJib3oBanuem texnonoruit 30 u J1OT;

- - OpraHu3alyy TPYyNmnoBol ydeOHOM aesTenbHOCTH oOydaronuxcs B DMOC
KOJUIeKA.

OCHOBHBIMH CPEJICTBAMH, UCTIOIB3YEMBIMU ISl peaTU3alliK TaHHBIX TEXHOJIOTHH,
SABJISIIOTCSL:
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-  Cucrema mnomnepxxkku ydebHoro mpomecca ['BIIOY

nelaroruueckuii  kKoutemk", QyHkipoHupyromas Ha miargopme Moodle, pexim
nocryma: do.kpk.kss45.ru.

— Onextponnass Oubmmoreka ['BIIOY «Kypranckuili mnenarorndeckui
KOJUTEK», peskumM noctyma: https://do.kpk.kss45.ru/course/index.php?categoryid=26

— @ailioBbI  apxuB, pexuM goctymna:  https:/kpk.kss45.ru/yueOnas-
paboTa/ANCTAaHIIMOHHbBIC-TEXHOJIOTUH/PanaoBklii-apxuB.html.

— TeamViewer - mporpamMmHOe oOecrieueHHe I YAAJIEHHOTO KOHTPOJIS
KOMITBIOTEPOB, 0OMeHa (paitiiaMu, BUJICOCBI3H U BeO-KOH(PEPEHITUH.

— Skype.

[Tpu mpoBeeHNN WHAWBUTYTBHBIX TUCTAHIIMOHHBIX 3aHATUN U 3aHATHA B MaJIBIX
rpynmnax MCHOJb3YIOTCS HOYTOYKH C CEHCOPHBIM 3KPAaHOM, MO3BOJISIONINE BBIMOIHSTD
JAr00BIE 3alMCH HA 3KpaHe ¢ MOMOIIbI0 cTuiyca. JIJig mpoBeAeHHs OHJIANH-3aHATHI C
OONBIION ayAUTOpUEH OOydYarommxcs O0OpyAOBaHbl KAOWHET OHJIAWH-OOYYEeHHS H
KOH(epeHI-3all.

"Kypranckuit

4. KOHTPO.JIb 1 OLIEHKA
PE3YJBbBTATOB OCBOEHUA YYEBHOU JUCIHUIIJIMHBI

KoHntposnb u oOlleHKa pe3yJabTaTOB OCBOCHHUS  Y4€OHOW  JAMCIMIUIMHBI
OCYILIECTBIISIETCA MPEnoaaBaTeyieM B MPOIECCE MPOBEACHUS MPAKTUUECKUX 3aHATUU U
TeCTUpOBaHUS, TU(PDHEPEHIIMPOBAHHOTO 3aUéTa, a TAKXKE BHIITOTHEHUS 00YUYarOIIUMUCS
WHJMBUAYAJIbHBIX 33JIaHUM.

Ne PesyabTaThl 00yyeHus
(ocBOCHHBIC YMEHHUSI, YCBOCHHbIC 3HAHUSA)

®opMbI 1 METOAbI KOHTPOJISI U
OLICHKH Pe3YJIbTATOB 00y4eHH s

OcBoeHHbIC YMEHHS
PDuzuka

1 | onucvieames u o06vACHAMb (pu3uuecKue aAsNeHUA U
ceoucmea meJi: IBIKEHUE HeOECHBIX Tell 51
HCKYCCTBEHHBIX CITYTHHKOB 3€MJIM; CBOICTBa Tra30B,
JKUJIKOCTEH W TBEPABIX  TEJ;  PACHPOCTPAHEHUE
AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOICTBa CBETA,

dboTtorpdexr;

-OLI€HKa pE3yJIBTaTOB
npakTHieckor pabotsr Ne 1,2.

2 npUEOOUmMb NPUMEPbL NPAKMUYECKO20 UCNOIb306AHUSA
Qusuueckux 3HAHWII:3aKOHOB MEXaHUKH,
TEPMOAMHAMHUKH W DIJIEKTPOJUHAMHUKH B JHEPIETHKE;
Pa3IMYHBIX BHJOB SJIEKTPOMATHUTHBIX M3ITy4SHHN ISt
pa3BUTUS pagvo M TEICKOMMYHHKAIMi, KBaHTOBOM
(bU3UKU B CO3JIAHNU SIICPHOM SHEPTETHUKH, JIA3€POB;

-OIIEHKA Pe3yIbTaTOB
npakTuieckoi paboTsl Ne 2.

YcBOEHHBIC 3HAHUSA

1 CMBICJI TOHATHH: (Qu3nyUeckoe sBJIEHHE, 3aKOH, | -OICHKA pe3ynbTaTOB

BEILIECTBO, B3aMMOJIEUCTBHUE, 3JIEKTPOMArHUTHOE IIOJeE,
BOJIHA, (DOTOH, aTOM, aTOMHOE f]pO, MOHHU3UPYIOIIHE
U3Iy4eHus, IIaHeTa, 3Be3/a, ralakTuka, BeeneHHas;

npakTuaeckoi padotsr Ne 1,2,3
-OLIEHKA PE3Y/IbTaTOB KOHTPOJIBHOM
paboTsl 10 pazaeny «Pu3nKar»

CMBICJT (PM3HYECKHX BEJHYUH: CKOPOCTh, YCKOPEHHE,

-OIICHKa PE3yJIbTaTOB

25



https://do.kpk.kss45.ru/course/index.php?categoryid=26
https://kpk.kss45.ru/учебная-работа/дистанционные-технологии/файловый-архив.html
https://kpk.kss45.ru/учебная-работа/дистанционные-технологии/файловый-архив.html

Mmacca, Cujla, UMIYJbC, paboTa, MEXaHHUYECKasi YJHEeprus,
KOJIMYECTBO TEIUIOTHI, JJEMEHTAPHBIA JJICKTPUYECKUN

3aps;

npakTUudeckoi padotsr Ne 1.
-OlIEHKA Pe3y/IbTaTOB KOHTPOJILHOM
paboTel 1o pazaeny «Duznka»

CMBIC/T (pu3uuecKux 3aKOHO0E8 KIIACCUYECKOW MEXaHUKH,
BCEMHUPHOTO TATOTCHHUS, COXPAHCHUSI YHEPTUHU, UMITYJIbCA
u AJIEKTPHYECKOTO 3apsina, TEPMOIUHAMHUKH,
9JICKTPOMArHUTHOM MHAYKINHU, (oToddekTa;

-OLIEHKa pE3yJIbTaTOB
npakTuyeckon padotsr Ne 1,3.

6K1A0 POCCUIICKUX U 3aPYOEHCHBIX YUEHbIX, OKA3aABIINX
HanOoJIbIlIee BIUSHUE HA Pa3BUTHE (PU3UKHY;

-OLIEHKa pE3yJIbTaTOB
npakTudeckon padotsr Ne 1,2.

HCI0JIL30BATH NPUOOPETeHHbIE 3HAHUS M YMeHHS B

-OL€HKa pE3yJIbTaTOB KOHTpOJ'IBHOﬁ

NPAKTHYECKOH /IeSiITeJILHOCTH W MNOBCEIHEBHOM | paboThl no pazaeny «Dusuka»
JKU3HM JJIS:

oOecrieueHrs O€30MaCHOCTH  KHU3HEACSTEIbHOCTH B

IIPOLIECCE HCIIOJIb30BAHUSA TPAHCIIOPTHBIX CPEJICTB,

OBITOBBIX  3JIEKTPONPUOOPOB, CPEACTB  paguo- U

TEJIEKOMMYHUKALMOHHOM CBSI3U

XumMusa

OcBOCHHbIEC YMEHUSA:

Ha3bl6amp N3YYCHHBIE BELIECTBA 110 «TPUBHAIBHOW» HUIIU
MEXIYHAPOJAHONW HOMEHKIIATypE;

-OLICHKa pe3ynbTaTOB
npakTuieckor padotsl Ne 2,6
-OLICHKA Pe3yJIbTaTOB KOHTPOJIHHOM
paboThl Ne 5,6;

onpeoeﬂﬂmb : CTCIICHDb OKHUCJICHUA XUMHNYCCKHX
9JICMCHTOB, THII XHMHYCCKOM CBSI3U B COCANHCHUAX,
3apgaJ HOHA, XapaKTCp Cpcabl B BOJIHBIX pacTBOpax
HCOPTaHUYCCKUX COCHHH@HHﬁ, OKHCIIHUTCIIb u
BOCCTAHOBUTCIIb, IMPHUHAJIC)KHOCTD BCIIICCTB K
PAa3JIMYHBIM KJIaCCaM OPraHu4CCKHUX COCI[HHGHHﬁ;

-OLIEHKa pe3yJIbTaTOB
npakTH4ecKor pabotel Ned, 5
-OLIEHKA PEe3y/IbTaTOB KOHTPOJIBHOM
pabotsl Ne 5

xXapakmepu3oeambsp. DJICMCHTHI MAJIbIX IIEPUOAOB IO HX

MOJIOKEHUIO B NEePUOINYECKON CUCTEME
.. .MengeneeBa;  o0mme  XUMHUYECKHE  CBOMCTBA
METaJlIOB, HEMETaJIOB, OCHOBHBIX KJIacCOB

HEOPTaHUYCCKUX U OPTraHUICCKUX COGHHHGHHﬁ; CTPOCHUC
U XUMUYECKHE CBOMCTBA M3YYEHHBIX OpPraHUYECKUX
COCIUHCHMUIA,

-Ol[eHKa pe3ynbTaToB
nmabopaTopHbIX 3aHsaTui Ne 2,3

00bACHAMD. 33aBHCUMOCTh CBOMCTB BEIIECCTB OT HX
cOCTaBa M CTPOECHUS; MPUPOTY XHUMHUYECKOW CBSI3H
(MOHHOM, KOBAJIEHTHOHM, METALTHYECKOM), 3aBUCHUMOCTH

- OLIEHKa pe3yabTaToB
npakTu4yeckoit padots! Ne 2,3
-OLICHKA Pe3yJIbTaTOB KOHTPOJIBHOM
pabotel Ne 1,4

CKOPOCTH  XHUMHYECKOH  peakuud W  IOJOKCHUS

XMMHYECKOTO PABHOBECHS OT PA3IMYHBIX ()aKTOPOB;

6bINONIHAMb XUMU4eCKuil IKCnepumenm no | - OILICHKa pe3yIbTaTOB

pacrio3HABAaHUIO  BAXKHEWIMMX  HEOpraHudeckux  u | PAKTHICCKOH pabotsr Ne 3,5

OpraHUYECKUX BELIECTB; -OLIEHKA PE3yJIbTaTOB KOHTPOJIbHOM
pabotel Ne 2,6

npoooums  CaMOCTOSTEIBHBIA IMOUCK  XHMHUeckoi | ~OHUCHKA pe3yJIbTaToB

MH(OpPMaLIMU C UCTIOJIb30BAHUEM PA3TUYHBIX UICTOYHHUKOB
(HayyHO-TIONYJISIPHBIX ~ M3JJaHUH, KOMIIBIOTEPHBIX 0a3
JAHHBIX, pecypcoB WnTepuera); UCIIOJIb30BaTh
KOMITbIOTEPHBIE TEXHOJIOTUHU i 00pabOTKU U mepeaadu
XUMHYECKOW MH(pOpMAIMM U €€ TMpeACTaBICHUS B

npakTudeckor padotsr Ne 1,2,3;
-OlLIEHKA Pe3y/IbTaTOB KOHTPOJIBHOM
pabotsl Ne 3;

-OlIeHKa pe3yJbTaTOB
nabopaTopHbIX 3aHsaTHA Ne 1,2,4
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pasIuyHBIX (hopmax;

-OlIEHKAa Pe3yJIbTaTOB MPOBEPKU
JIOMAILIHETO TBOPYECKOIO 3a/1aHus
10 TeMe

YcBoOeHHBIE 3HAHUA:

-OICHKa

GaOiCHellue  XUMUUeCKUe  HOHAMUA.  BEILIECTBO, pe3yibpTaToB
XUMHYSCKHI 3JIECMEHT, aToMm, MOJIEKYJIa, npakTudeckon padborst Nel,4,5;
AJUTOTPOITHS, OTHOCHTENIGHBIC aTOMHAsh W MOJEKy/sipHasi | “OHEHKa PE3ynbTaToB KOHTPOIBHOM
MacChl, HMOH, QUIOTPONMs, XUMHYECKas  CBS3b, pabotst Ne 1,2,3,4,5;
3JIEKTPOOTPHUIIATEIILHOCTD, CTEICHb OKHUCIICHHUs, MOJb, | “OHCHKA pE3yIbTaTOB
MOJISIpHAsi ~ Macca, MOJSIpHBIM ~ 00BEeM,  pPacTBOPHI, 11abopaTopHOro 3aHATHA No
ONEKTPONUT M HEICKTPONMT,  diIeKTponuTayeckas | 112,349
JMCCOLMAIUS, OKUCIIUTEND U BOCCTAHOBUTEND, OKHCIEHUE
U BOCCTaHOBJIEHHE, TEIJIOBOI YPPEKT peakLuu, CKOPOCTh
XUMHUUYECKON PEaKIUH, KaTallu3, XUMHUUECKOE PaBHOBECHUE,
yIJIepOAHbI  CcKedeT,  (PyHKIMOHaIbHAs  IpyMIa,
M30MEpHUsl, TOMOJIOT U],
OCHOGHble 3AKOHbl XUMUN. COXPAHEHUS MACChl BEIIECTB, | ~ OLCHKa pE3yIbpTaTOB
IIOCTOSIHCTBA COCTaBa, IEPUOINYECKUI 3aKOH; MPAKTHYECKOH paboThr No2
- OLIEHKa pe3yiIbTaToB
KOHTpPOJIbHOM paboThl Ne |
OCHOGHbBle meopuu  XumMuu. XAMHYECKOW  CBA3M, | ~ OLCHKa pE3yIbpTaTOB
JEKTPOIUTUYECKON JIICCOLIMALINY, cTpoeHust | HPAKTHYECKOiT paboTer Ne3
OpPraHNYECKHUX COCIVHECHUM; : OLCHKa pe3yIbpTaTOB
KOHTPOJIBHOM paboTsl Ne 2,4
6adiCHelluue Geujecmea U Mmamepuansl. OCHOBHbIe | ~OUCHKA pe3yIbTaTOB
META/IBl M CIUIABBI, CEpHAs, CONAHAS, a30THAs § | HPAKTHYECKOH paboTsr Ne 6
YKCYCHAsI KHCIIOTBI; IIENOYH, METaH, STHICH, areruieH, | “OUCHKa Pe3ynbTaToB KOHTPOIBHOH
GCH30J, STAHON, JKHPbL, MbUIA, DIIOKO3a, caxaposa, | PA0OThI Ne 6,7
KpaxMas, KIJeT4aTKa, O€JKH, WCKyCCTBeHHble U | ~OUCHKa pe3yJILTATOB

CUHTCTUYCCKHEC BOJIOKHA, KaYYYKH, IJIACTMACCHI;

nabopaTopHoro 3aHsaTusiNe 4,6,7

Bbuosorus

OcBoeHHBbIC YMEHHS:

00vACHAmMY: PoJib OMOJIOTHH B (POPMUPOBAHUM HAYYHOTO
MHUpPOBO33PEHHUS; BKJIAJ OMOJIOTMYECKMX TEOpHH B
dbopMHpOBaHHE  COBPEMEHHOM  E€CTECTBEHHOHAYYHOMH
KapTHHBl MHUPA; €IWHCTBO >KUBOM M HEKUBOW HPUPOIBI,
POJCTBO JKUBBIX OPTaHU3MOB; OTPHUIATEIFHOE BIIHSHHE
QJIKOroJs, HUKOTMHA, HApKOTHYECKUX BELIECTB Ha
pa3BUTHE 3apOJbIIa YEJIOBEKa; BIUSHUE MYTAarcHOB Ha
OpraHu3M YeJOBEKa, »HKOJIOTMYECKUX (PaKTOpoB Ha
OpPTraHU3MBbI, B3aMMOCBSI3M OPTaHU3MOB M OKPYXKAOIIEH

Ccpenbl; IPUYUHBL DBOJIOLMHM, W3MEHIEMOCTH BHJOB,
HapylIE€HUH pAa3BUTHS OPraHW3MOB, HACIEACTBEHHBIX
3a0oneBaHMi, MyTaluud, YCTOWYMBOCTH U  CMEHBI

HKOCHCTEM; HEOOXOAMMOCTH COXPaHEHHUsS MHOro00pasus
BU/IOB;

- OLIEHKa pe3yibTaToB
IpakTH4ecKor paboTbl Ne 6

- OlLIEHKa 3HaHUH TEPMHHOJIOTUHU B
TEUCHHE U3Y4YEHHUs] BCETo Kypca .

-OLIEHKa pe3ynbTaTOB
npakTuueckon padbotsr Ne 5,9,12

pewiamb  DIEMEHTapHbIE  OMOJIOTUYECKHE  3aJ]lauu;
COCTaBJISITh AJIEMEHTAPHBIE CXEMBbI CKPELIUBAHUS U CXEMBI
IepeHoca BEIIECTB M JHEPrUU B H3KOcUCTeMax (Lemu
MUTaHUs);

- OLIEHKa pe3yiIbTaToB
pakTU4decKoi padboTsl Ne 4.
- OLIEHKa pe3yiIbTaToB

KOHTPOJILHOM paboTs! Ne 4;
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6b1A6/1AMb  TIPUCIIOCOOJICHUSI OPraHU3MOB K  Cpefe
o0uTaHUsA, UCTOYHUKHA MYTAareHOB B OKpYXarolllel cpene
(KOCBEHHO), aHTPOIIOI€HHbIE U3MEHEHUsl B 3KOCHCTEMax
CBOEH MECTHOCTH;

- OLICHKA pE3yJIbTaToB
npakTu4deckoi padboTsl Ne 3.

cpagHueamyp: OHOIOTMYECKHE OOBEKThl (XUMHUYECKUH
COCTaB TeJl >KMBOM M HEXUBOM IPUPOABI, 3aPOJBILIH
YeJI0oBE€Ka M JPYTMX MIIEKONUTAIOIIMX, I[PUPOAHbIE
KOCUCTEMBl UM arpo3KOCHUCTEMBI CBOEH MECTHOCTH),
nporecchl (€CTECTBEHHBI M HCKYCCTBEHHBIH 0TOOp,
II0JI0BOE U OECI0sIoe pa3sMHOKEHHE) U JIENIaTh BHIBOABI HA
OCHOBE CPaBHEHHSI,

- OILICHKA pE3yJIbTaTOB
npakTudeckon padotsr Ne 1,3.
- OILICHKA pE3yJIbTaTOB

KOHTPOJIbHOM paboThl No 2;

AHATU3UPOBAMb U OUEHUGAMb PA3IINYHBIC THIIOTE3bI
CYIIHOCTH >KHU3HU, MPOUCXOXKIACHUS KU3HU U 4YEJIOBEKa,
100aNbHbIE JKOJIOTMYECKHE MpOoOJIeMbl M MyTH HUX
pellleHus, TOCIEICTBUS COOCTBEHHOW MAESITEILHOCTH B
OKpYXKarollIen cpene;

- OILICHKA pE3yJIbTaTOB
npakTudeckon padotsr Ne 7,8.
- OILICHKA pE3yJIbTaTOB

KOHTPOJIbHOM paboThl Ne 3;

Haxooump VHPOPMAINIO O OHMOJIOTHYECKUX OOBEKTaxX B
pa3IMYHBIX UCTOYHHUKAX (yaeOHbIX TEKCTax,
CIIPaBOYHHKAX, HAYYHO-TIOMYJISIPHBIX U3JIAaHUSX,
KOMIIBIOTEpPHBIX 0a3zax JaHHBIX, pecypcax WHTepHer) u
KPUTHYECKH €€ OLICHHUBATb;

- OIICHKA pe3yJIbTaToB
MpaKTH4IecKor padoTsl No 6.

OcBOEGHHBIC 3HAHUA

OCHOGHble  nON0MCeHusa  OUOJOTMYECKUX  TEOpuil
(xnerounas, sBosonMoHHas Teopus Y.JlapBuHa); ydeHue
B.M.Bepuaackoro o Owocdepe; CYINIHOCTh 3aKOHOB
[".Menpens, 3aKOHOMEpHOCTEH U3MEHYMBOCTH;

cmpoenue duonN02UYecKUX 00beKmoes: KICTKU; TEHOB U
XPOMOCOM; BUJIA U IKOCUCTEM (CTPYKTYpa);

-OLICHKa pe3ynbTaTOB
npakTuieckor padotsl Ne 3, 4
-OLICHKA Pe3yJIbTaTOB KOHTPOIHHOM
pabotel Ne 1, 2;

CYWHOCMb OUOI02UYECKUX NPOUeccos: PA3MHOXKCHHUE,
OMJIOJJOTBOpEHHE,  JeMcTBUE  HUCKYCCTBEHHOIO U
€CTECTBEHHOI'O otOopa, (dhopMupoBaHue
OpUCIOCOOJIEHHOCTH, O0pa3oBaHHE BHJIOB, KPYrOBOPOT
BCIICCTB W IMPEBpAIICHUA OHCPIrMHM B OJSKOCUCTEMAX U
ouocdepe;

-OLI€HKa pE3yIBTaTOB
npakTuieckoi padotsr Ne 1,2
-OLIEHKA PE3y/IbTaTOB KOHTPOJIBHOU
pabotsr Ne 1;

6KJ1A0 8bIOAIOULUXCA YUEHBIX B PA3BUTHE OMOIOTUYECKOM
HAyKU;

- OLIEHKA pe3ynbTaToB
npakTuyeckoi padbotsl Ne 3.9.
-OIIEHKa Pe3yJIbTaTOB KOHTPOJILHOI
pabothl Ne 1

6I/IOJ'IOFI/['—leCKyIO TCPMHUHOJIOTIUI0 U CUMBOJIMKY

HCIIO0Jb30BaAThH IIpHOﬁpeTeHHI)Ie JHAHUA U yMeHI/lﬂ B
NMPAKTHYECKOH IesITeJIbHOCTH U NMOBCEAHEBHOM KU3HU
IS

OLCHKHU 3THYCCKHX ACIICKTOB HEKOTOPBIX I/ICCHe}IOBaHI/Iﬁ B
obnactu OUOTEXHONIOTUU (KIIOHHPOBAHKE, HCKYCCTBEHHOE
OTUIOJIOTBOPEHHUE).

- OLIEHKa pe3yiIbTaToB
NpaKkTU4YecKoi padboThl Ne 2.
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