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Pabouas nmporpamma yueOHON aucuuiuinHbl «buonorus» pazpaborana Ha
OCHOBAaHHMU MPUMEPHON MPOrpaMmbl YYEOHOW IUCLHUILUIMHBI, PEKOMEH]I0BAaHHOM
OI'AY «®UPO» (mpotokon Ne 3 ot 21 utonsa 2015 r., Peructpannonssiit Homep
peuensun 385 ot 23 wmrona 2015 r. ®T'AY «DUPO»), B COOTBETCTBUU C
PekoMeHlaussMH IO OpraHU3alMy MOJYYEHUsl CpeaHEero ooiero ooOpa3oBaHus B
npejesiax OCBOEHUsI 00pa30BaTENbHBIX MPOTPaMM CpPeIHEro NpodeccHOHaIbLHOTO
oOpa3zoBaHusg Ha 0a3e OCHOBHOrO oOIIero oOpa3oBaHMs C YYETOM TpeOOBaHMI
(denepanbHbIX TrOCYAapCTBEHHBIXOOPA30BATENbHBIX CTAaHAAPTOB U MOJy4aeMOu
npodeccu WM CHEHMHAIBHOCTH CPEIHETO MpoQeCcCUOHATBHOrO 0o0pa3oBaHUs
(ITucemo [lemaprameHTa TOCYIAapCTBEHHOM TOJUTUKH B cQepe MOArOTOBKH
pabounx kaapoB u JIIO MunobOpHayku Poccuu ot 17.03.2015 Ne 06-259) wu ¢
yuetoMm [IpumepHoil ocHOoBHOUM OO6pa3oBaTeNbHONW MPOrpaMMbl CPEIHEr0 OOIIEro
oOpa3zoBaHus O0J00peHHON pelmeHneM (eaepasbHOro y4yeOHO-METOANYECKOTO
oObeuHeHus 1o o0eMy oOpa3zoBaHuio (mpoTokoii oT 28 utoHs 2016 r No2/16-3),
a Takke c yu€rom wu3MeHeHuid B Ilpukaze MuHucTepcTBa MNPOCBEIICHUS
Poccuiickoit ®enepanuu ot 12 abrycra 2022 roma Ne 732 «O BHeceHUH
U3MEHEHHM B (QelepalibHblii TOCYIapCTBEHHBI 00pa30BaTeNbHBIA CTaHAAPT
cpenHero oOmEero o0pa3oBaHMs, YTBEPKIEHHBIM mpuKazoM MHUHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparun ot 17 mas 2012 r. N 413».

CocraBuTens: mpemnonaBateib Kadeapbl 00meodpa3oBaTeIbHBIX JUCIUATUITNH
N. A. bapriouna.
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1. MACIOPT PABOYEM ITPOI'PAMMBbBI YYEBHOM JTUCIUIIINHBI
BHOJIOI'UA

1.1. Ob61acTh NpuMeHeHUs1 pado4eil MPOrpaMMbl

PabGouas mnporpamma yudeOHON aucummuinHbl sBiaserca vacteio IIIICC3 mo
cnenuanbHocTaM CITIO 35.02.08 «DnekTpudukaius 1 aBTOMaTH3aUsI CETBCKOTO
xo3stiicTBay, 21.02.05 «3emMenbHO-UMYIIECTBEHHbBIE OTHOIICHUS.

buonornss — 3T0 Hayka O XuBOM mpupone. OHa H3ydaeT PACTUTEIBHBIM,
KUBOTHBIA MUP U YEJIOBEKA, UCIOJIb3Yys KaK COOCTBEHHbIE METObI, TAK U METOJIbI
IpyruX HayK, B 4YacTHOCTH (U3UKH, XUMHM MU MaTEMaTUKHU: HaOIIOJCHUS,
HKCIIEPUMEHTBI, HCCJEJOBAHMS C TOMOILNBIO CBETOBOTO M  AJIEKTPOHHOIO
MHUKpPOCKONa, 0O0pabOTKy CTAaTUCTHYECKUX JAHHBIX METOJaMU MaTeMaTH4E€CKOU
CTaTUCTUKU W Jp. buosjorus BbISBISET 3aKOHOMEPHOCTH, MPUCYIIHUE KU3HU BO
BCEX €€ MPOSABJICHHUSIX, B TOM 4YHCJIE€ OOMEH BEIIECTB, POCT, Pa3MHOXKEHHE,
HACJIEICTBEHHOCTh, U3MEHUYNBOCTb, SBOJIIOIIUIO U JIP.

[Iporpamma  mpegycMarpuBaeT  (OpMHUpOBaHHE Yy  OOyYalolIUXCs
oOlLIleHAyYHBIX 3HAHUM, YMEHHUW W HABBIKOB, YHHBEPCAJIbHBIX CIOCOOOB
JESTENbHOCTH M KIIOYEBBIX KOMIleTeHUIMH.  [IpHOpUTETHBIMM W3 HUX TIpH
U3YYCHUH OWOJIOTMM SIBIISIIOTCSI YMEHHE CpPaBHUBATh OMOJIOTMYECKHE OOBEKTHI,
aHAIM3UPOBaTh, OLIEHUBaTh W 0000mIaTh CBEJEHUS, YMETh HAXOIUTh W
UCIIOJIb30BaTh HHPOPMALIUIO U3 PA3IMYHBIX HCTOYHUKOB.

[Ipn u3ydyeHum Kypca pemarTcs BaKHEHIIME 3a]ayd, CTOAIINE Iepen
OMOJOTUYECKON HayKoOM, pelieHrue KOTOPBIX HaNpaBlIeHO Ha paldoOHAIbHOE
IPUPOJONIOJIB30BAHNE, OXPAHY OKPYKAIOIIEH CPEeAbl U 3J0POBbSI JIFOACH.

[Ipu otGope copepkaHUs HCIONB30BaH KYJIbTYpOCOOOpPA3HBIM MOAXOM, B
COOTBETCTBHHM C KOTOPBHIM OOydYaromuecs OJDKHBI YCBOWUTH 3HAHUS U yMEHWS,
HeoOXoauMBbIe JJ1s1 GOPMHUPOBAHUS OOIIEH KyIbTYphI, ONIPEACIISIIONISH aeKBaTHOES
MOBE/ICHHE YEJOBEKa B OKPYXKAIOIIEH cpejie, BOCTPEOOBAHHBIE B KU3HU U B
MPAKTUYECKOMN JESITETbHOCTH.

Oco0oe BHUMaHuE yJEJIEHO 3KOJOTUYECKOMY OOPa30BaHHUIO U BOCIUTAHUIO
oOyJaromuxcs, (HOPMHUPOBAHHIO Yy  HUX 3HAaHUH O  COBPEMEHHOM
€CTECTBEHHOHAYYHOM  KapTUHE  MHpa, LEHHOCTHBIX  OpPHUEHTAlUi, 4YTO
CBUJIETEILCTBYET O T'yMaHU3alMHA OMOJIOTHYECKOro 00pa3oBaHUsL.

1.2. Mecto yueoHnoii nucuuniaunsbl B IIIICC3:

B ydeOHOM mmane ydeOHas mucnuIuimHa «bBuoJIOTHsS» BXOIUT B COCTaB
MUKJIa  00meo0pa3oBaTeIbHBIX  YYE€OHBIX  JUCHWINIMH,  IIpeJjiaraeMbIX
00pa3oBaTeNbHBIX 00JIacTEN

1.3. Heau u 3agauu y4eOHOM MUCUMILUVIMHBI — TPe0OBaHMS K pe3yJbTaraM

OCBOCHHS Y4eOHOM JUCIHUIIMHBI:



Conepxanue mnporpamMmbl «buONOrus» HampaBlIeHO Ha JOCTHKEHHUE
CHEAYIOIINX HeJIeH:
- * CO3JJaHHE OCHOB LICJIOCTHOW HAYyYHON KapTUHBI MUPA;
* (popMUpOBaHNE NOHUMAHUS B3aUMOCBS3H U B3aMMO3aBUCHUMOCTU €CTECTBEHHBIX
HayK, BIMSHUS OMOJOTMYECKUX HAayK Ha OKPYXAIOUIYI0 CPely, SKOHOMHUYECKYIO,
TEXHOJOTUYECKYIO, COLIMAIBHYIO M 3TUYECKYIO C(hephl NeSITETbHOCTH YEI0BEKA;
* CO3JaHME YCIOBUWA JJIi pa3BUTUS HABBIKOB y4eOHOH, MPOEKTHO —
MCCJIEe10BATEIbCKON, TBOPUECKON JeATEIbHOCTH, MOTUBALIMHA 00YYaIOLIUXCS K
CaMOpa3BUTHIO;
dopMupoBaHWE  yMEHUW  aHAIM3UPOBATh,  OLIEHUBATh, NPOBEPATH  Ha
JIOCTOBEPHOCTH M 00001IaTh HAYYHYIO HH(OPMALHIO.

3agayamMu npeIMETHOro Kypca « bHosorus» siBISIOTCS:
- OCBOCHHE 3HAaHHM O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHE MHpa U
METOJIaX ECTECTBEHHBIX HAyK; 3HAKOMCTBO C HambOojee BaXKHbIMU HIESIMH U
JOCTHXKEHUSIMU  OMOJIOTMH, OKAa3aBUIMMHU OIpEJesioniee BIUSHUE Ha HaIu
NPEACTABIEHUS O IPUPOJIE, HA PA3BUTUE TEXHUKHU U TEXHOJIOTUH;
- OBJIAJICHUE YMEHUSIMU TPUMEHSATh TOJyYCHHbIE 3HAHUS JJis1 OOBSICHEHHMS
OKPYKaIOUIMX  SIBJICHHUIA, UCIIONb30BaHUSI U KPUTHMYECKOM  OLEHKH
€CTEeCTBEHHOHAYYHOU MH(MOpMaIuK, JIJI1 OCO3HAHHOTO OINPEEICHHs] COOCTBEHHOM
MO3UIUU TI0 OTHOIIIEHUIO K 00CYX/1aeMbIM B 00111eCTBE MpoOIeMaM HAYKH;
- IPUMEHEHNE OMOJIOIMYECKUX 3HAHUM B IMOBCEAHEBHOM >KM3HU JJIsl 00ecreyeHus
0€30MacHOCTH KU3HEACATEIbHOCTH, OXpaHbl 30POBBS, 3aLIUTHl OKpY>Karolleh
CpEBbl.
OcBoeHue conepkaHus ydeOHOW guctumiuHbl «buonorus», obecneunBaer
NOCTHKEHUE CTYACHTaMU CIEAYIOLUX PE3yIbTaTOB:
® JIMYHOCTHBIX

- YCTOMYHUBBIN UHTEPEC K UICTOPUU U JOCTUKEHUSM B 001aCTH OUOJIOTHH,
- YyBCTBO F'OPJIOCTH 32 POCCUMCKUE €CTECTBEHHBIE HAYKH;

- TOTOBHOCTb K IPOJIOJIKEHUIO 00pa30BaHMs, MOBBIIMICHUIO KBAIU(PUKAIIUN B
n30paHHOW TIPO(PECCHOHATBLHON JICSITCIBPHOCTH C HKCIOJBb30BAaHUEM 3HAHUU B
o0OJracTu OMOJIOTHY,

- OOBEKTMBHOE OCO3HAaHWUE 3HAYMMOCTH KOMIIETEHIMA B  00JacTu
OMONOTUYECKUX HAyK Uil 4YeloBEeKa M OOIIeCTBAa, YMEHHE HCIOJIb30BaTh
TEXHOJOTUYECKUE JOCTIKEHHS B OOJAcCTH OWOJNOTUM  JUIsl  TIOBBIIIICHUS
COOCTBEHHOTO HWHTEJUICKTYaJbHOTO Pa3BUTHSA B BBIOPAHHOW TpPO(decCHOHATHHOM
NEATENbHOCTH;

- YMEHHE MPOAHAUIM3UPOBATH TEXHOTEHHBIE IMOCICACTBUS I OKPYKAIOIIEH
cpeabl, OBITOBOM M MPOU3BOJICTBEHHON JIEATCILHOCTH YEIOBEKA,

- TOTOBHOCTh CaMOCTOSITEJIbHO J0OBIBaTh HOBBIE sl Ce0Sl €CTECTBEHHO-
Hay4YHbl€ 3HAHUS C KCHOJb30BAHUEM JUIsI A3TOTO JOCTYNMHBIX HCTOYHUKOB
uHpopMaiuu.

O MCTAIIPCAMCTHBIX



- OBJIAACHUC YMCHUAMMA U HAaBbIKAMHU PAa3JIMYHbBIX BUAOB MMO3HABaTCIbHOM
ACATCIBbHOCTH JIA U3YUYCHUA PA3HBIX CTOPOH OKPYKAIOMICTO CCTCCTBCHHOI'O MUPA;

- IPUMEHEHNE OCHOBHBIX METOIOB MMO3HAHUs (HAOIIOACHHS, HAYYHOTO
AKCIIEPUMEHTA) 7Sl U3yUEHUS Pa3IUnYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa, ¢ KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTaKUBATHCS B
npodeccruoHanbHOM cdepe;

- YMCHHUC OIIPCACIIATDh HCIU U 3ada4r JCATCIIbHOCTH, BBI6I/IpaTB cpeacTna ajisa
HUX JOCTHIKCHHUA HaA IIPAKTHUKE,

- YMEHHUE UCIOJIL30BATh PA3JIMYHbIC UICTOUHUKH JJIs1 TOTYYEHUS €CTECTBEHHO-
HAy4YHOW HWHQOpMAIMM U OIICHUBATh €€ JIOCTOBEPHOCTh JUISl JOCTHXKCHUS
MMOCTAaBJICHHEIX IIEJIEN U 3aJa4

OIIPCAMCTHBIX

— cOpMHUPOBAHHOCTH 3HAHUIA O MECTE U POJU OMOJIOTHH B CUCTEME HAYIHOTO
3HaHUs; (QYHKIMOHAJIBHOW TPAMOTHOCTH 4YEJOBEKa ISl  PEIICHUs
KU3HEHHBIX NMPOOIIEM;

— chOpPMHPOBAHHOCTH YMEHUS PACKPBIBATh COJICPKAHUE OCHOBOITOJIATAFOIINX
OMOJIOTUYCCKUX TEPMHHOB W TOHSATUH: JKW3Hb, KJIETKa, TKaHb, OpraH,
OpraHm3M, BHUJ, TOMyJSIHS, JKOCHCTEMa, OHWOIEeH03, Ouocdepa;
Metabonmu3M (0OMEH BEIIECTB W TMpeBpallleHue »HHEPTrHH), TOMEOoCTa3
(camoperynsmus), OuocwHTE3 Oelka, CTPYKTypHas OpraHu3alds >KUBBIX
CHUCTEM, JTVCKPETHOCTB, CaMOPETYIISAIHNSA, CaMOBOCTIPOM3BE/ICHHE
(penpoayKIusi), HACIEACTBEHHOCTh, W3MEHUYHUBOCTH, IHEPrO3aBHUCHMOCTD,
POCT ¥ pa3BHTHE, YPOBHEBAsI OPraHU3aIINS;

— chOpMHUPOBAHHOCTH YMEHUS PACKPHIBATH COJIEPKAaHHE OCHOBOTMOIATAIOITIX
OMOJIOTMYECKUX TEOPUHM W  THUIOTE3:  KJIETOYHOM, XPOMOCOMHOM,
MYyTalMOHHOM, HBOJIFOLMOHHOMN, MPOUCXOKICHUS )KU3HHU U YEJIOBEKa;

— chOpMHUPOBAHHOCTD YMEHUS pacKpbIBaTh OCHOBOTOJIAraroIIKe
Oouonornyeckre 3akoHbl 1 3akoHoMepHOCcTH (I'. Mennens, T. Moprana, H.W.
Basunoga, O. I'ekkens, @. Mromnepa, K. bapa), rpanuiibl ux npuMeHUMOCTH
K JKUBBIM CUCTEMAM;

— NpUOOpPETeHHE ONbITa MPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHMS, UCIOJIb3YEMbIX B OMOJIOTMU: HAOJIOJACHUS W OMUCAHUS >KUBBIX
CHUCTEM, IIPOLUECCOB W  SIBJICHUW;,; OpraHu3alud W  IPOBEICHUS
OMOJIOTUYECKOTO  DKCIIEPUMEHTA, BBIIBMKCHUS THIOTE3, BBISIBICHUS
3aBUCUMOCTH  MEXIY  HCCIEAYEMbIMU  BEJIMYMHAMHU,  OOBIACHEHUS
MOJIYYEHHBIX PE3YIbTATOB U (OPMYIMPOBAHUS BBIBOJOB C HUCIOJIb30BAHUEM
Hay4HbIX NOHSATHUI, TEOPUN U 3aKOHOB;

— c(OpMUPOBAHHOCTb YMEHHUSI BBIACIATh CYHUIECTBEHHbIC MPU3HAKU BUPYCOB,
KJIETOK MPOKapUOT M JYKAPHOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB, BUI0OB, OMOT€OLIEHO30B U IKOCUCTEM; OCOOEHHOCTH MPOIECCOB
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oOMEHa BENMIECTB M TPEBPAIICHUS DSHEPTrUUM B KIETKe, (OTOCHUHTE3a,
TUTACTUYECKOTO U SHEPTreTHUECKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, MeiH03a,
OIUTOIOTBOPEHMS, PAa3BUTUS W PA3MHOXKCHUS, WHIUBUIYaTLHOTO Pa3BUTHS
opranu3ma (OHTOreHe3a), OOpbOBl 3a CYIIECTBOBAHHE, €CTECTBEHHOIO
otOopa, BHUJI000pa30BaHUs, NPHUCIOCOOJEHHOCTH OPraHU3MOB K cpelie
OOWTaHUs, BIUSHHUS KOMIIOHEHTOB DKOCHUCTEM, aHTPOIIOTECHHBIX M3MEHEHUH
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M IPEBPAIICHUE
sHepruu B 6uocdepe;

— c(hOpPMUPOBAHHOCTh yMEHUS TPUMEHATH TOJYUYCHHbIC 3HAHUS  JJIsS
OOBSICHEHUsST OMOJIOTMYECKUX TMPOIECCOB U SIBJICHUW, MJI1 TPUHSATHUS
MPAKTUYECKUX PEIICHUN B IMOBCEAHEBHOW >XKU3HU C IIEJIbIO OOECIeUeHUs
0e30MacHOCTH CBOETO 370pOBbS M 3J0POBbS  OKpPYKAIOUIMX JIIOACH,
cOOJIIOJIEHUsT 3I0pOBOr0 00pas3a >KU3HU, HOPM TPaMOTHOIO TOBEJICHUS B
OKpYXXarollled  MpUpPOAHOM  cpeae;  MOHMMaHWE  HEOOXOJUMOCTHU
UCIIOJIb30BaHUS JIOCTMIKCHUM COBPEMEHHON OWOJOTMH M OUOTEXHOJIOTHM
IUISl PAallMOHAIBHOTO TPUPOIOIOIb30BAHUS;

— C(l)OpMI/IpOBaHHOCTI) YMCHUA PpCUIaTh OMOJIOTHYECKHE 3aJgadyu, COCTaBJIATDH
TCHOTUIIMYCCKUC CXCMbI CKpPCHIMBAHUA JI PA3HBIX TUIIOB HACJICIOBAHHWA
IMPU3HAKOB Y OPIraHU3MOB, COCTABJIATh CXEMBI IICPCHOCA BCIICCTB U DHCPIrUn
B OKOCHCTEMAX (HGHI/I IIUTaHusd, IINIICBLIC CGTI/I);

— chOopMHpPOBAaHHOCT, YMEHHH KPUTHUYECKH OIICHHBATh WH(POPMAIUIO
OHMOJIOTMUECKOTO COJICpKAHMS, BKIIOUAIOINIYIO IICEBJOHAYYHBIC 3HAHHS W3
pa3IMYHBIX HMCTOYHHUKOB (CpeICTBAa MaccOBOW WHGOpMAIUU, HAy4HO-
NOIYJIApPHBIE ~ MaTepHalbl); HWHTEPIPETHPOBATh ATUYECKUEC  ACIICKTHI
COBPEMEHHBIX HCCJICIOBAaHUN B OWOJOTUH, MEIUIMHE, OHOTEXHOJOTHH;
paccMaTrpuBaTh TIOO0ATBHBIE 3KOJOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH,
dbopMupOBaTH IO OTHOIIEHUIO K HUM COOCTBEHHYIO ITO3UITHIO;

— c(hopMHpPOBAaHHOCT, yMEHHU CO37aBaTh COOCTBEHHBIC IHCHMEHHBIC W
YCTHBIE COOOIIEHHWS HA OCHOBE OHOJIOTMYECKOW WHpOpMaud u3
HECKOJIbKAX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh TMOHSITHMHBIA ammapaT
OMoOTHN.

1.4. Pexomenayemoe KOJIMYECTBO YacOB HAa OCBOeHHe padouei
NMPorpamMmbl Y4eOHO# JUCUMILUIUHBI:

MaKCHMAaJIbHOW y4eOHOUN Harpy3ku oOydaromierocsi 144 gaca, B TOM YHCIIe:
00s13aTENPHON ayIUTOPHON y4eOHOM Harpy3ku oOydaromerocs: 96 gacos.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCHUILIMHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BUBI Y4e0HOH padoThl

Bua yyeOHOM padoThI O0bem
4acoB

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 144
Oo0s13aTe1bHAN ayAUTOPHAs yueOHAsi HATPY3Ka (BCero) 96
B TOM YHCJIC:

nabopaTtopHbie pabOThI 36

MPAKTUYECKUE 3aHATUS 36
CamocTosiTesibHasi padoTa o0yuyarouierocs (Bcero)

Hmoeosas ammecmayus 6 popme ougpepenyuposannozo sauema — 2 cemecmp




2.2 TeMaTU4eCKHUi IVIAH U COAEPKAHNE YUeOHOM IUCHUIIMHBI «bronorus»

Haumeno Conepxxanue yueOHOro Marepuaja Oo0bem VDoBeHD
BaHUE Pa3esoB P
Yacos 0CBOCHMS
U TeM
Tema 1 buoJiorusi — COBOKYNHOCTb HaYK 0 'KMBOM npupoae. Meroabl HAy4YHOr 0
MO3HAHUSA B OMOJIOTUH 2
Kupasi mpuposa kKak OOBEKT W3y4YeHHUs OHMOJIOTHU. METONbI MCCIEIOBAHMS KUBOM 5
MPUPOJII B OMOJIOTUN. YPOBHH OPTaHU3AINHN KU3HU.
Tema 2 Kaerka 32
Wctopus usydenus kietku. OCHOBHBIE NOJIOXKEHUS KileTouyHOU Teopun. Kinetka —
CTPYKTYpHO-(DYHKIIMOHATBHAS (dJIEMEHTapHAs ) eMHUIIA )KU3HU. bruonornueckoe 3HadeHne
XUMHNYECKUX DJIEMCHTOB. HeopraHquCKHe BEIICCTBA B COCTAaBC KJICTKHU. Ponb BOJBI KaK 2 l 2
PACTBOPUTEIIL U OCHOBHOI'O KOMITOHECHTA BHYTpeHHCﬁ Cp€abl OPpraHnu3MOB. yI‘HeBOHBI U JIMIIKUABI B
kierke. CTpyKkTypa u Ouonorunyeckue QyHKIUU OCIKOB.
Crpoenne 1 pyakmun KieTku. IluTormazma u kierounas MemOpana. OpraHouap! KIETKH. 2 1.2
Bupyce! 1 6akrepuodaru. Heknerodnoe cTpoeHne, KU3HESHHBINA ITUKIT ¥ €T0 3aBUCHMOCTH OT
KJICTOYHBIX (popM >ku3HU. BUpychl — B0O30yauTeN HH(PEKITNOHHBIX 3a00IeBaHU; TTIOHATHE 00 2 1.2
oHKOBHpYycax. Bupyc ummynonedummura genoseka (BIUY). [Ipodunaxriuka BUY-mHpeKTII.
JlabopaTopHblie padoThbI:
YcTpolicTBO OHONTOrHYEecKOro MUKPOCKOIA U MIPUTOTOBJICHHE BPEMEHHOTO MUKpPOIpernapaTa KIeToK
KOXKHIIBI YEIIYH PerndaToro JyKa. 2-3
CpaBHeEHHE CTPOCHHS KJICTOK PACTCHHUI W )KUBOTHBIX 110 TOTOBBIM MHUKPOITpENapaTam. 2 2.3
K 2 2.3
aTaTUTHYECKasl aKTUBHOCTh (DEPMEHTOB B JKUBBIX TKAHSIX.
HabnroeHue npocTelmx JXUBOTHBIX MOJT MUKPOCKOIIOM 2 2.3
IIpakTHyeckue 3aHATHS:
Heopranunueckne BemecTsa B COCTABE KIICTKH. 2 2.3
2.3

OpFaHI/I‘IeCKI/Ie BCIIECTBA B COCTAaBC KIICTKHU 2




Kontponbsnas pabora no teme Kierka. 2 2.3
CamocTrosiTesibHas padora o0y4yaromuxcs. OpraHuyeckue ¥ HEOpraHMYECKHUE BEIecTBa KIETKU U
KHUBBIX Opranu3MoB. KieTkm W uX pazHooOpasue B MHOTOKJIETOYHOM opraHu3me. bopnba c 12 2.3
BupycHbiMu 3a0oneBanusmu (CITUI u ap.)
Tema 3 Opranuszm 32
Oprannsm — eanHoe 1enoe. MHorooopasue oprann3MoB. OOMeH BEIeCTBOM U DHEPTHEH ¢ 1.2
OKpYXKarollel cpesioi Kak Heo0XOIMMOE YCIIOBHE CYIIECTBOBAHMSI KUBBIX CHCTEM. 2 '
CrocoOHOCTh K CaMOBOCTIPOM3BEACHUIO — OJHA W3 OCHOBHBIX OCOOCGHHOCTEH IKHMBBIX
opranu3moB. JleleHMe KIETKM — OCHOBa pOCTa, Pa3BHTHS W Pa3MHOXKEHHsI OpPTaHWU3MOB. ) 1.2
becnionoe pasmuoxxenue. IlomoBoii mporecc U momoBoe pasMHOKeHHe. OIUIONOTBOpPEHHE, ero
OMONIOrMUECKOe 3HAUCHHUE.
OOmme npencTaBieHns 0 HACTIEACTBEHHOCTH U U3MEHUYMBOCTHU. | eHeTHUecKas: TePMUHOJIOTHUS
W CUMBOJIMKA. 3aKOHOMEPHOCTH HacieqoBaHus. HacnenoBanue npusHakoB y yenoBeka. [lonoBbie ) 1.2
xpomocombl. CleruieHHOe ¢ ToJIoM HacienoBaHue. HaciencTBeHHble OONE3HM YelOBeKa, WX
npu4rHbI U podunaktuka. CoBpeMeHHBIE MPENICTABIICHHS O TEHE U TEHOME
JlabopaTopHblie padoThbI:
HaGuroienrie MuTO3a B KJIETKaX KOpEIIKa JIyKa. 0.3
Meiio3. CTpoeHHE MONOBBIX KJIETOK. 2.3
CpaBHeHHE MUTO3a U Mei03a B KJIETKaX IYKapHOT 2.3
BrisiBneHrne u omncaHne MPU3HAKOB CXOJCTBA 3apOJBIINIEH YelIOBEKa W JPYTUX MO3BOHOYHBIX Kak
JIOKa3aTeNbCTBO UX SBOIIOIMOHHOTO POJICTBA. 2-3
IIpakTMyecKue 3aHATHS:
Jlenenne KIIETKH — OCHOBA POCTa, PA3BUTHS M PA3MHOXKEHHS OPTaHIU3MOB. 5 9.3
[lonsTre 06 MHINBHUIYaTHFHOM (OHTOT€HE3), SMOPHOHATFHOM (IMOPHOTEHE3) U TTOCT 9.3
AMOpPHOHATFHOM pa3BUTHU. IHIWBUyaTbHOE PAa3BUTHE YEIOBEKA U €T0 BO3MOXKHBIE HAPYIIICHUSI. 2
BrisiBrieHre U onmcaHWe MPU3HAKOB CXOJICTBA 3apObIIICH YelnoBeKa W JPYTMX IMO3BOHOYHBIX Kak 5 9.3
JIOKa3aTeIbCTBO UX DBOIIOIIMOHHOTO pojcTBa. KoHTponbHas padora mo teme OPTITAHU3M.
CamocrosiTeabHasi padota o0yuaroumuxcesi: [TocrambpuonansHoe pa3sutre. CXOICTBO 3apObIIIeH 9.3
MpeACTaBUTENEH pa3HBIX TPYII IMO3BOHOYHBIX KaK CBHUIETENBLCTBO HMX 3BOJIOIMOHHOTO POJCTBA. 12

HOCJ’IC}ICTBI/IH BJIMAHUA QAJIKOr'OJisl, HUKOTHMHA, HAPKOTHYCCKHX BCHICCTB, 3arpA3HCHHA CpCAbl Ha
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Pa3BUTUC YCIIOBCKA

Tema 4 Bun 34

DOBOJIOIMOHHAS TEOPHS U €€ POJIb B (POPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOM

KapTuHBI Mupa. CuHTeTHUecKast Teopus sBomonnu (CTI). JBrKymiye cruibl 3BOIIOLIH B

coorBercTBuU ¢ CTD. Pesynbratsl sBomonun. CoxpaHeHre MHOrooOpasus BUIOB KaK OCHOBA 2 1.2

ycToH4YMBOro pa3zsuths ouochepsl. [IpuunHbl BEIMUpaHUs BUAOB. BHOIOrHUeCcKHid Mporpecc u

OHMOJIOrMUYECKUI perpecc.
['unoTes3sl mporCX0XKACHUS KU3HU. AHTPOIIOI'€HE3 U ero 3aKOHOMEpHOCTH. Jloka3zaTenbcTBa

POZACTBa YeNOBEKa C MIICKOMTUTAIOIIMMH )KUBOTHBIMU. JKOJIOIHUECKHE (PaKTOPBI aHTPOIIOreHe3a:

YCII0’KHEHHE MOMYJIAIMOHHON CTPYKTYpPBI B4, U3TOTOBIIEHHE OpY Uil TPYy/ia, IIEPEXO]] OT 2 1.2

PACTHUTENHHOTO K CMEIIaHHOMY THUITY ITUTaHUs, UCIIONB30BaHKE OrHs. [1osBIeHNEe MBICIUTENBHOMN

JIEATENBHOCTU U WIEHOpa3AenbHOU peur. IIporcxoxieHne 4enoBe4ecKux pac.
JlabopaTtopHblie padoThI:
Nzydenne MopQoa0ornaeckoro KpuTeprs BUIA. 2 9.3
[Mpucnocobnenne opraHU3MOB K pa3HBIM cpeliaM OOUTaHUSI. 5 9.3
AHanu3 1 OLleHKa pa3lIUYHbIX TUIIOTE3 IPOUCXOKICHUS KU3HU. 2 9.3
Kpatkast uctopus pa3BuTHsI OpraHU4ECKOro MUpa 2 9.3
IIpakTH4YecKHe 3aHATUA:
Bun, ero xpurepuu

) pUTEP 2 2-3

ITonmysAnys Kak CTpyKTypHasl €AUHULIA BUAA U 3BOJIIOLVH. 2 9.3
[IpuanHe BEIMEpaHUS BUIOB. bronornyeckuii mporpecc u OMOIOTHIECKAN perpecc. 5 9.3
VYcno)kHEeHNE JKUBBIX OPraHU3MOB Ha 3eMIIe B IIPOLIECCE 3BOMIOLVH. 2 9.3
AHTpOINOreHe3 U €ro 3aKOHOMEPHOCTH. ) 9.3
CamocTrosiTesqibHast padora oOydarommxcd. [UMOTE3Bl NPOUCXOXKAEHUS JKU3HH. Hcropus 19

pa3BUTHA OpraHn4eckoro Mupa. CoBpeMeHHbIE TUIIOTE3bl O MPOUCXOKICHUH YETOBEKA. JBOJIFOLHA 12 '

yenoBeka. JJokazaTenbCTBa poJCTBA YEIOBEKA ¢ MIICKOMUTAIOIMMH )KHBOTHBIMHU.

Tema 5 IKOCHCTEMBI 44
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[Ipenmer u 3a1a4u SKOJIOTUH: YU4eHHE 00 3KOJIOTHYECKUX (haKTOpax, y4eHHE O

co00IIecTBaX OPraHu3MOB, YueHue o Ornocepe. Dkonorndeckue GakTopbl, 0COOCHHOCTH UX 1.2
BO3/ICUCTBHSL. DKOJIOTMUECKAs XapaKTEPUCTHKA BUA.
[TonsTre 00 ’Komornveckux cucremax. Llenu mutanwus, Tpopudeckue ypoBHH. 1.2
BHOreoienos Kak 5KoCUCTEMA. '
bruocdepa — rmobanbHas sxocucrema. Yuenue B. M. Bepraackoro o 6uocdepe. Poib

YKUBBIX OPraHu3MOB B Onocdepe. bromacca. buonornyeckuii KpyroBopor (Ha mpuMepe
KpyroBoporta yrieposa). OCHOBHbIC HAIIPABIICHHSI BO3ICHCTBHSI YeJIOBeKa Ha Onocdepy. 1.2
Tpancdopmariys ecTeCTBEHHBIX IKOJIOTHUEeCKUX cucTteM. OCOOEHHOCTH arposIKOCUCTEM

(arpo1ieHO30B).

JlabopaTopHbie paboThI:

CocraBieHme CXeM Iepeladyl BEMIECTB ¥ SHEPTUH (IeTel MUTAHUS U YKOJIOTHISCKUX TTHPAMHU]T). 2-3
H3ydeHue u onucaHre 3KOCUCTEMBI CBOEH MECTHOCTH. BhIsBIE€HME TUIIOB B3aWMOJEHCTBUS Pa3HBIX 2-3
BUJIOB JAHHOW SKOCHCTEME.

CpaBHHUTETbHAS XapaKTEPUCTHKA IPUPOAHBIX IKOCHCTEM M arpO3KOCHCTEM CBOCH MECTHOCTH. 2-3
Omnpenenenue coaepKaHus KUCIOPOIa U YIIIEKHCIIOro ra3a B atMocdepe 9.3
Omnpenenenue paauoOaKkTUBHOIO, 3JEKTPOMArHUTHOTO M3Iy4€HUsS M YPOBHS MIymMa Ha 9.3
paboueM MecTe 00yJaromerocs

Onpenenenne cTeneHU OCBEHIEHHOCTH, YD-uznydeHus u MK-u3inydeHuss Ha OTKPBHITOU 9.3
MECTHOCTHU

IIpakTH4yecKkue 3aHATHS:

[IuieBkie cBsI3U, KPYTOBOPOT BEIIECTB U NMPEBPALICHUE SHEPTUU B SKOCUCTEMAX. 2-3
MC)KBI/I,HOBBIG B3aMMOOTHOIICHHA B OKOCUCTEMC 2-3
Pemenue sxonornueckux 3amgad. 2-3
KpyroBopoT BaxHeHIIMX OMOTEHHBIX 3JIEMEHTOB (Ha MpUMepe yriiepo/ia, a3oTa u Jp.) B Ouochepe. 2-3
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obiactu cBoel Oynymiei mnpodeccuu Ha OKpyXarollylo cpemy. [00anbHbBIE HSKOJOTHMUECKHE
poOJIeMBl U IYTH UX PEIICHHUS.

AHanu3 ¥ oleHKa MOCTIeICTBUN COOCTBEHHON JeATEIbHOCTH B OKPYKAIOIIEH cpelie, r100abHBIX 5 2-3

AKOJIOTUYECKHUX TIPOOIEM U MyTeH UX PelIcHUS

[IpaBwiia moBeeHUS TIOACH B OKPYKAIOIIEH MPUPOIHON cpefie. 3aciylrBanue pedepaTos. 2 2-3

HtoroBas koHTpoObHAs padoTa. 2 2-3
CamocTrosiTesibHasi padoTa oOyuawmuxcsi. VckyccTBeHHBIE cOOOLIECTBA — arpO3KOCHCTEMBI. 19
HckyccTBeHHBIE co00IIecTBa — ypOO3KOCUCTEMBI. Bo3aelicTBIE MPON3BOACTBEHHOM ESITEILHOCTH B 12 '

BCEI'O:

144

*k%k
YpOBHU OCBOEHHS:
1. — o3HAaKOMUTENIBHBIN (Y3HABAHUE paHEE U3YUCHHBIX 00BEKTOB, CBOMCTB);

2. — perO}IYKTI/IBHLIﬁ (BI)IHOJIHGHI/IG ACATCIBbHOCTH I10 o6pa311y, HHCTPYKIHNH WUJIH I101Q pyKOBO,ZICTBOM)

3. — HpOﬂyKTHBHBIﬁ (HJIaHI/IpOBaHI/Ie N CaMOCTOATCIIBHOC BBIITOJIHCHUC NCATCIIbBHOCTU, PCIICHHUC HpO6HCMHBIX 33)13‘1)
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3. YCJOBUS PEAJIN3AILIMUA YYEBHOM JUCIUILINHBI

3.1. TpeOoBanuss K MHHMUMAJIBHOMY  MATEPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0

O6opynoBaHue 1a00paTOpun U pabOUYUX MECT J1a0OpaTOPUU: XUMUUECKUE CTOJIBI,
MPOEKTOP, IKpaH, JOCKa, nepuoaudeckas tadmuupl: «llepmoamyeckas cucrema
xumuueckux anemeHtoB .M. MenneneeBa», «PacTBOpUMOCTH COJIEH, KUCIOT U
OCHOBaHMH B BOJie», «OKpacka MHAUKATOPOB B Pa3JIMUHBIX cpeaax», «3omepus»,
«Knaccudukaiusi opraHu4ecKux peakuumny, «BakHeume KUcioTbl 1 UX COJNY,

«OKUCIUTEIIPHO- BOCCTAHOBUTEIILHBIC peakuum», - ]_I_IKa(i) L XpaHCHUSA
HarJsaJHbIX HOCO6HI>1, IJ_IKa(b JIIA XPaHCHHUA y‘le6HO-MeTOI[H‘1€CKOI>'I
JOKYMCHTAllMW, KOMILICKT yqe6Ho — HarJIsaHbIX IIOCOOMM JUCIHUITITMHBI

((BI/IOJIOFI/IH»; JO0CKa KJIaCcCHasA, IPE3CHTAIlMM 110 TCMaM Kypca.

Peanuzanus yyeOHOW MUCHUIUIMHBI TpeOyeT Hamuyus ydyeOHOro kaOuHerta
«XHAMUS».

Ob6opynoBanne yueOHOro KabmHeTa:

- [I0CAJI0YHbIE MECTA 0 KOJIMYECTBY 00yUarOIINXCS;

- pabodee MeCTO IpenoaaBaTers;

- KOMIUIEKT y4eOHO-HAaIJIAIHBIX TOCOOUH «XUMUs»;

- MUKPOCKOIIBI;

- Haboppl IS JA0OPAaTOPHBIX pabOT TO MHUKPOCKOIUPOBAHUIO U
HPUTOTOBJIEHNIO BPEMEHHOTO MUKpOIIpenapara;

- IOCTOSTHHBIE MUKPOIIpENapaThl,

- KOMIIBIOTEp C JIMIEH3WOHHBIM TPOTPAMMHBIM  OOECIECYCHHEM U
MYJIBTHUMEIUATIPOCKTOP.

TexHu4ueckue cpeacTsa 00yueHM sl JIEeKIIMOHHBIX Ay IMTOPUIi:

Peanuzanmst yueOHOW MUCHUTIIMHBI TPEOyeT HAINYUS y9eOHBIX KaOWMHETOB,
OCHAIIEHHBIX MYJIbTUMEAUNHBIM 000pynOBaHUEM — ayoumopus 119

-Okpan 3x2 LUMiIiEN MoTopu3oBaHHBIH

-IIpoextop EpsonEB-X12

-llIxad nmacteHHbIit

-HoyTtOyxk

Tunl[IIMobileDualCorelntelCeleronB830, 1800 MHz

CucremuasmuiataFUJITSURINBB29
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YuncercucremuoimiateilntelPantherPointHM70, IntelSandyBridge

Cucremnasnamats 1895 Mb

Buneoananteplntel(R) HDGraphics (773972 Kb)

Juckosbiiinakonutens T OSHIBAMQO1ABF032 SCSIDiskDevice (320 I'B,
5400 RPM, SATA-III)

-Konounku Microlab

- KaGenu koMmmyTanum.

Ayautopus 211
-Okpan Didis2x2
-IIpoekTop ASER
-llIxad nacreHHbIit
-Kononku DNS
- Kabenu kommyTaruu
-HoytOyk (koHpurypamms):
(- Tum LIIT DualCore , 1600 MHz;
- Cucremnas miara Hewlett-PackardHPNotebook;
- YunceT cuctemMHoOM njaTtel Hen3BecTHO;
- Cucremnas namats 3944 Mb;
- Bungeoamantep Intel(R) HD Graphics (1 I'B);
- Muckossiiinakonutesib TOSHIBA MQO1ABF050 ATA Device (500 I'B,
5400 RPM, SATA-III).
Ayoumopus 124

-DkpanScrennMedia 2x2

-IIpoexTopEpsonEB-X12

-llIxacdHacTennbIit

-HoyTtOyk

Tunl[IIMobileDualCorelntelCeleronB830, 1800 MHz

CucremuasmmiaraFUJITSUFINBB29

Yuricercucremuoiuiatei I ntelPantherPointHM70, IntelSandyBridge

Cucremuasnamsats1895 Mb

BuneoananteplIntel(R) HDGraphics (773972 Kb)

Huckoseiitnakonutenb | OSHIBAMQO1ABF032 SCSIDiskDevice (320 I'B,
5400 RPM, SATA-III)

-Komonku Sven

- Kabenu koMmmyTamnuu
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3.2. UndopmanuoHHoe odecnevyeHre 00y YeHmsl.

[lepeuenb yueOHbBIX U3AaHUI, HHTEPHET-PECYPCOB, AOMOJIHUTEIBHOMN JINTEPATYPHI.

OCHOBHBIE UCTOYHUKU:

1. Tamenko, 3. O. Xumus: ydyeOHOe TMocobue K JaOOPATOPHOMY
npaktukymy 1isi crygeHtoB CIIO TexHuueckoro mnpoduiis crenuaibHOCTEH:
"MexaHu3anus CelbCKOTo Xo3sicTBa", "InekTpuduKanms cebCcKoro xo3sicTra',
"3emenbHO-uMyIecTBeHHble OoTHoweHus", "llpuknagnas wuHbopmaTuka (1O
orpacisam)", "Texnudeckoe oOCIyXKUBaHHME U PEMOHT aBTOMOOUILHOTO
tpaucropta" / 3. O. I'amenko, T. B. Hepsi6osa, JI. A. Manoxuna ; benropoackuit
I'AY. - 2-e u3n., nepepad. u gom. - benropon : benropoackuiit 'AY, 2016. - 48 c. —
Pexwum mocryna :http://gps.ru/bMw9W

2.Caenko, O. E. Xumus 1u1si HEXUMHUYECKHUX CIIEHUaTIbHOCTEH: YUeOHUK [ 7151

cpeadero mpodeccuonansHoro obpaszomanus]| / O. E. Caenko. - PocroB n//:
®denukc, 2015. - 346 c. - (Cpennee npodeccuoHanbHOE 00pa30BaHKE)

3. buomorus nmna mnpodeccwit U CHENUANTBHOCTEH TEXHUYECKOTO U
€CTeCTBEHHOHAy4YHOro  mpodmiei: y4yeOHMK IS CTYACHTOB  CPEIHETO
npodeccuonaabHoro obpazosanus / B.M. Koncrantunos, A.I'. Pe3anos, E. O.
®daneena; pen. B.M. Koncrautunos. - M.: Akaagemus, 2015. - 320 c.

4. JlaGopatopHO-IpaKTUYECKHUE padOThl IO OHOJIOTHU: METOJANYECKUE
yKa3aHus K JIabopaTOpHBIM M TPaKTHYECKUM paboTaM IO JAUCIUILIINHE
"Buomorus" IS CTYIEHTOB  0Opa3oBaTCBHBIX  YUPEKICHHH  CpEeIHEero
po¢eCCHOHATILHOTO 00pa30BaHUs CIEIHATBHOCTEH TEeXHUYECKOTO mpoduis /
benropoackuit I'AY; coct.: JI. B. 3umoBuna, B. B. boauna. - benropon:
benroponckuit 'AY, 2015. - 47 ¢. — Pexxum nocryna: http://lib.belgau.edu.ru/cgi-
bin/irbis64r_15/cqgiirbis_64.exe?L NG=&C21COM=F&I21DBN=BOOKS_READ
ER&P21DBN=BOOKS&Z211D=1702080209893917&Image_file_name=Akt%5
F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5SFbiologii%2ETekhn
icheskij%5Fprofil%2Epdf&mfn=50090&FT _REQUEST=%D0%97%D0%B8%D
0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1

HNuTepHeT-pecypcesl:
http://lib.bsaa.edu.ru — 936 bearopoackoro 'AY

http://znanium.com — 3BC «3HaHmyM»
http://e.lanbook.com — 9BC «JIanb»
http://ebs.rgazu.ru — 9BC «AgriLib»
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http://qps.ru/bMw9W
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER&P21DBN=BOOKS&Z21ID=1702080209893917&Image_file_name=Akt%5F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhnicheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1
http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEEHOM

JTUCHUATIUHBI

Kontpons u olleHKa pe3yJbTaTOB  OCBOCHHUS  Y4eOHOM  JUCHUILIMHBI

OCYHICCTBIIACTCA IMPEIOJAaBaTCJIicM B IIPOLOECCE IMPOBCACHUA IMMPAKTHYCCKUX

3aHATHM M J7a00paTOpHBIX paboOT, TECTUPOBAHMS,

O6yanOH_II/IMI/ICSI HMHAWBUAYAJIbHBIX SaHaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

a TaKXKC BBIIIOJIHCHUA

Pe3yabTaTsl 00yyeHus

(OCBOQHHbIe YmMeEeHusd, YCBOCHHbBIC 3H3HI/IH)

(I)OpMI)I H METOAbI KOHTPOJIA U

OLIEHKH Pe3yJIbTATOB 00y4YeHUs

YMmeHnus:
KomOuHMpOBaHHEIN: TPAKTUYECKHE
Ha3bIBATDH: W3Y4YCHHBIC BEIIlECTBA 1o
o . | 3aHATHS, pelIeHne 3a/1a4,
«TPUBHAIBHOW» U MEXTyHapOTHOU
TECTUPOBAHUE,
HOMEHKJIaType

KOHTpOJIbHAs paboTa.

onpeneasiTb: BaJICHTHOCTh W CTENEHb OKUCICHUS
XUMHYECKUX DJIEMEHTOB, THII XMMHYECKOH CBSI3H B
COCIMHCHUAX, 3apsiji HOHA, XapakTep Cpenbl B
BOJHBIX pacTBopax HEOPTaHUYECKUX n
OPraHWYECKUX  COCIUHCHUMH, OKHCJIUTENh W
BOCCTaHOBUTEJb, TPUHAUICKHOCTh BEIIECTB K
pPa3HBIM KJIacCaM HEOPraHMYECKHX M OPraHUYECKUX
COEOUHEHUN

KoMmOuHMpOBaHHBIIN: IPAKTUICCKUE
3aHATHUSA, PELICHUE 3a/1a4,
TECTUPOBaHUE,

KOHTpOJIbHAsI paboTa.

XapaKkTepu30BaTh: 3JIEMEHTHI MaJbIX MEPHUOJIOB IO
ux nojoxenuto B Ilepmommueckoir cucreme /[I..
MengeneeBa;  o0mpe  XHMHYECKHE  CBOICTBa
METAJIJIOB,  HEMETAJJI0B, OCHOBHBIX  KJI4acCOB
HEOPraHMYECKMX W OPraHWYeCKHUX COCTUHEHUI;
CTPOEHHE M XUMHUYECKHE CBOWMCTBA M3YYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX COCTUHCHHMA

KoMOUHMpOBaHHBIN: TPAKTUYECKHE
3aHATHUSA, PELICHUE 3a/1aY,
TECTUPOBaHUE,

KOHTpOJIbHAS paboTa.

O00BSICHATB: 3aBHCHUMOCTh CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOCHHSI, MPHUPOAY XUMHUYECKOU CBS3HU
(MOHHONl ~ KOBaJIEHTHOH, METAJIMYECKOH U
BOJIOPO/IHOM), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKuuyu U TMOJOXKEHUE XUMHUECKOTO PaBHOBECHSI OT
pa3NuYHbIX (PAaKTOPOB;

KoMOuHMpoBaHHBIN: TPaKTHUECKUE
3aHATHUSA, PELICHUE 3a/1a4,
TECTUPOBaHUE,

KOHTpOJIbHAs paloTa.

NPOBOJHUTb: CAMOCTOATEIbHBIN MOUCK XHUMHUYECKON
uHbOpMAllUM C  HCIOJB30BAaHMEM  PA3IHUHBIX
HCTOYHHUKOB (Hay4HO-TIOTYJISIPHBIX U3JJaHUH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
HCIO0JIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTMM  JUIS
00paboTKM M Mepeaun XMMUYeCKOH HH(opMaIy 1
€€ MPEACTABICHUS B PA3INYHBIX

NunuBuyabHbIN: IPOEKTHAS
(uccnenoBarenbckas padoTa).

['pynnoBasi: 3aciylinBanue pedepaTos.
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bopmax;

CBSAI3BIBATb: W3Y4YCHHBIM Marepuai CcO CBOeH
npohecCHOHATBHON AEATEIBHOCTHIO;

HCI0JIB30BATH MIPHOOPETEHHBIC 3HAHUS ¥ YMCHHS B
MPAKTUYECKON  JEATEIbHOCTH W  IOBCEIHEBHOU
JKHM3HU:

- 11 oObSICHEHHS  XHMMHYECKHX  SBIICHUH,
MPOUCXOAAIIMX B Mpupojae, ObITYy W Ha
MIPOU3BO/ICTBE;

- ompeeIeHus BO3MOKHOCTH MPOTEKaHUS
XUMUYECKUX MPEBPAIIECHUN B PA3JIMUHBIX YCIOBHAX
M OIICHKU MX ITOCJIEACTBUIL,

- DJKOJIOTHYECKHM TpPaMOTHOTO  TIOBEJIEHUA B
OKpYKarollen cpene;

- OICHKM BIMSHHUS XUMHUYECKOTO 3arps3HEHUs
OKpYXalollel cpeapl Ha OpPraHu3M 4YeJloBeKa |
JPYTHE )KUBBIE OPTaHU3MBI;

- Oe3omacHOoro oOpamieHuss C TOPIOYUMHU U
TOKCUYHBIMHA  BEMIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHUEM;

- MIPUTOTOBJICHUS pacTBOPOB 3aJaHHOM
KOHIICHTPAIIUH B OBITY ¥ HA TTPOU3BOJICTBE;
KPUTUYECKOW OILIEHKH JOCTOBEPHOCTH XUMHUUYECKOU
nHpopManuu, MOCTYNAaroIIeH u3 pa3HbIX
HCTOYHUKOB.

pelmiaTh: pacyeTHbIC 3aJa4d TI0 XHUMHYECKHM
dhopmyam U ypaBHCHUSIM;

KoMmOuHMpOBaHHBIH: pelIeHne 3a1ad;
KOHTpPOJIbHAs paboTa

BajkHelIIMe XMMH4YECKHe TIOHSITHS: BEIISCTBO,
XUMHAYCCKUI 3JICMEHT, aToM, MOJICKYJIa,
OTHOCHTEJIbHBIE aTOMHAasi W MOJICKYJISIpHAas MacChl,
WOH, aJUIOTPOIUS, HW30TOIbI, XUMHUYECKas CBS3b,
ANEKTPOOTPHUIATEIFHOCTh, BAJICHTHOCTh, CTEIEHb
OKHCJICHHUs, MOJIb, MOJIApHAs Macca, MOJSPHBIN

00BeM Fa3006p33HI)IX BCIIIECTB, BC€IIECTBA
MOJICKYJIAPDHOI'O MW HCEMOJICKYIIDHOT'O  CTPOCHMHA,
PaCTBOPHI, QJICKTPOJIUT u HEOJICKTPOJIUT,

AIIEKTPOJIUTUYECKAS TUCCOLMAIUS, OKHUCIUTENb U
BOCCTaHOBUTEJIb, OKHCJICHHE W BOCCTAHOBJICHUE,
TEIIOBOM A(PPEKT peakiuu, CKOPOCTh XUMHYECKOU
peakiuu, Karajau3, XHMHUYECKOE paBHOBECHE,
YIJIEpOJHBINA  CKeNleT, (yHKIMOHAIbHAs TIpymima,
N30MepHsi, TOMOJIOTHSI,

KoMOuHMpOBaHHBIN: IPAKTUIECKUE
3aHATHUSA, PELICHUE 3a/1a4,
TECTUPOBaHUE,

KOHTpOJIbHAs paboTa.

OCHOBHbIC 3aKOHbI XMMHM: COXPAaHECHHMS MacCChl
BEIIECTB, MHOCTOSIHCTBA cocTaBa BEIIECTB,
[Tepuonnueckuii 3akoH J[.11. Menneneesa;

KomOnHupoBaHHBIH: MpaKTHYECKHE
3aHSTHSI, PELLICHUE 3a]a4, TECTUPOBAHHE

OCHOBHbBI€ TE€OPpUH XMMHHU] XUMHYECKOMN CBA3HU,
BHCKTpOHHTquCKOﬁ Jucconranuu, CTPOCHUA
OPra’Hn4CCKUX U HCOPTAaHNICCKUX COCI[PIHGHPIIZ;

KomOnHupoBaHHBIH: MpaKTHYECKHUE
3aHSTHSI, PELLICHUE 3a/]a4, TECTUPOBAHHE

BajKHeH1IMe BellecTBa M MaTepUaJIbl: BAKHENIINE
METaJUIbl M CIUIABbl; CEpHAas, COJISHAas, a30THas W
YKCYCHasi KUCJIOTBI; OJIaropoJiHbIe Ta3bl, BOJOPO]I,

KomMOnHupOBaHHBIH: IPaKTHYECKHE
3aHSTHSI, PELICHUE 3a/a4, TECTUPOBAHHE
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KHUCIIOpOJ,  TaJOreHbl,  ILIEJIOYHbIE  METaJlIb;
OCHOBHBIC, KHCIOTHbIE W aM(OTEpHBIE OKCHUIBI U
TUAPOKCUBI, IIEJI0YM, YIVIEKUCIBIA W YrapHbIH
rasbl, CEpPHUCTBIA a3, aMMHUaK, BOJA, MPUPOIHBIN
ra3, ME€TaH, 3TaH, TUICH, alleTHIICH, XJIOPUJ HATpUsl,
KapOOHAaT W THAPOKApOOHAT HATpHUs, KapOOHAT U
docdar kamplus, OCH30J, METAaHOJI M JATaHOJI,
CIIOXKHBIC AQUPHI, JXHUPBI, MbLIA, MOHOCAXaPHIBI
(rmroko03a), nucaxapujibl (caxaposa), MoJcaxapuabl
(kpaxMasl ¥ LEJUTI0JI03a), AHWJIMH, aMHUHOKHUCIIOTHI,
OeNKM, MCKYCCTBEHHBIC M CHHTETUYCCKHE BOJIOKHA,
Kay4yKH, MJIaCTMACCHI, npaBuia TEXHUKU
0€30MacHOCTH TPU HCIOIB30BAHUM XUMHUUYECKHX
BEIIECTB.

HaxoJUTh HWH(OpPMANUIO O OHOJOTHYECKUX
00BeKTaX B PA3IMYHBIX HCTOYHUKAX (yueOHUKax,
CIPaBOYHHMKAX, HAYYHO-TIONMYJSPHBIX  U3/IaHUSX,
KOMITBIOTEPHBIX 0a3ax, pecypcax cetu MHTepHeT) u

KPUTHYCCKH €€ OLICHUBATD,

TTceMeHHBIN

TECTUPOBAHUC.

orpoc,

WNHmBUYyaIbHBINA: IPOEKTHAS

(uccnemoBarenbckas paboTa).

I'pynmoBast: 3aciaymmBanue pedepaTos.

OOBSCHATH POJIL OMOJIOTUN B (POPMUPOBAHUHT
HAay4yHOTO MHPOBO33PEHHUS; BKJIAJ OHOIOTHYECKUX
Teopuit B dbopmupoBaHUE COBPEMEHHOM
€CTECTBEHHOHAyYHOM KapTHUHBI MHpA; EIUHCTBO
KUBOM W HEXHBOM MPUPOIBI, POJCTBO KHUBBIX
OpraHM3MOB; OTpPHIATEIbHOE BIUSHUE AaJIKOTOJs,
HUKOTHHA, HApPKOTUYECKUX BEIIECTB Ha
SMOpHOHAIBHOE M TMOCTAIMOPHOHATIBHOE pa3BUTHE
Yeli0OBeKa; BIIMSHHUE DKOJOTHYECKHX (PaKTOpoB Ha
KUBBIE OpPraHW3Mbl, BIMSHHE MYTareHOB Ha
pacTeHHsl, KUBOTHBIX U UEJIOBEKAa; B3aUMOCBSI3U U
B3aUMO/JICHICTBHE OPraHU3MOB M  OKpYKarouei
cCpenbl; TpUYMHBI U (AKTOPBl  DBOJIOIUH,
W3MEHSIEMOCTh BHJIOB; HapYyIICHUS B Pa3BUTUU
OpraHM3MOB, MYTallUM ¥ WX 3HAa4eHHE B
BO3HMKHOBEHHU HACIEACTBEHHBIX 3a00JIEBaHUI;

YCTOI‘/’ILII/IBOCTB, pa3BUTUEC ©U CMCHBI 3KOCHCTCM;

ITuceMenHbIi

TECTUPOBaHUE.

orpoc,
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HE00X0AMMOCTh COXpAaHEHUsI MHOT000pa3Hsi BUJIOB.

3Hanusn
OCHOBHBIC TIOJIOKEHHSI OMOJIOTUYECKUX Teopuid U | [[MCbMEHHBI  TEKyHIM  KOHTPOJIb;
3aKOHOMEPHOCTEH: KJIETOYHOU TEOpHH, | KOHTPOJIbHAs padoTa;

9BOJIIOLIMOHHOTO y4eHMs, yueHus B.M.BepHanackoro
o Ouocdepe, 3akoHbl [.MeHes, 3aKOHOMEPHOCTEH
M3MEHUYMBOCTH U HACJIEICTBEHHOCTH.

WHuBHUIyaIbHBIN: IPOEKTHAS
(uccnemoBarenbckas padoTa).
['pynmoBasi: 3acinymuBanue pedeparTos.

CYIITHOCTh OMOJIOTUYECKUX IIPOLIECCOB:
Pa3MHOKEHHU, OTUIOIOTBOPEHUSI, JENCTBUS
HUCKYCCTBEHHOIO ¥ €CTEeCTBEHHOro  otOopa,
dhopmupoBanue IPUCIIOCOOJIEHHOCTH,

MPOUCXOXKIACHUC BHJAOB, KPYroBOpOT BCHICCTB U
MNpeBpalliCHUC OHCPIrunu B KIIETKC, OpPraHu3McE, B
IKOCHCTEMax U orocdepe .

[IncbMeHHBIM ~ TEKyIIUH  KOHTPOJIb;
KOHTpOJIbHAs paboTa;
WMHuBHUyaIbHBIN: IIPOEKTHAs
(uccnemoBarenbckas padoTa).
['pynnoBas: 3acinymuBanue pedepaTos.

BKJIaJl BBIJAMOIINXCS (B TOM YHCJIE OTCYSCTBEHHBIX)
YUEHBIX B pa3BUTHE OMOJIOTMUECKON HAYKH.

NunuBuyaibHbIN: IPOEKTHAS
(uccnemoBarenbckas padoTa).
['pynmoBas: 3aciymmBanue pedepaTos.

OMOJIOTHYECKYIO TEPMHHOJIOTHUIO 1 CHMBOJIHKY.

TepMHHOJIOTUYECKHI JIAKTAHT;
camocTosiTeNbHas paboTa
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