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1. MACIHOPT PABOYEHN ITPOT'PAMMBI YYEBHOM JUCHUITINHBI
OVYII.08 «buomorus»

1.1 O6snacTr NnpUMeHEeHNs POrPaAMMBbI
PaGouass mporpamma mpodecCHOHANBHOTO  MOAYJS — SIBJISETCS.  YacThl0  OCHOBHOM
oOpazoBarensHOi Tporpammbel B cootrBerctBuu ¢ DPI'OC CIIO cnenmansHocT 35.02.08
DJEeKTPOTEXHMUUECKHE CHCTEMBI B arporipoMbliiieHHoM kominiekce (AIIK)

1.2 lenu u 32724 AUCUMILVIMHBI — TPEOOBaHUS K Pe3yJbTAaTaM OCBOEHUS
JAUCHHUILIHHBI

B pesynbrate OCBOEGHHS IUCLMILIMHBI OOy4yarOIIMHCS [OJDKEH HMETbh HpPEJCTaBICHUS O
CTPYKTYpHO-(DYHKIIMOHAJILHOW OpPraHM3allid KHUBBIX CHCTEM pa3HOTO paHra KaK OCHOBBI
NPUHATUS PEHICHWH B OTHOIICHHH OOBEKTOB JKMBOW MPHUPOABI M B IPOU3BOACTBEHHBIX
CUTYalUsIX.

3afauu TUCIUILIMHBL:

1) chopmupoBaTh IOHMMaHKE CTPOSHHSI, MHOTOOOPa3usi 1 0COOCHHOCTEH KUBBIX

CHCTEM Ppa3HOTO YPOBHSA OpraHM3allld, 3aKOHOMEPHOCTEH NpPOTEKaHUs OHOIOIMYECKHX
MPOLECCOB U SIBIICHUI B OKPY>KAlOIEH cpeJie, HEeTOCTHON HAyYHOH

KapTUHBI MUPA, B3aUMOCBS3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS ONPEACIATh )KUBBIE O0BEKTHI B IPUPOJIC; TPOBOIUTH

Ha0JII0/IeHNUs 32 PKOCUCTEMaMU JJIsl BBISIBIIEHHSI €CTECTBEHHBIX M AaHTPOIIOT€HHBIX

W3MEHEHMH, HHTEPIIPETUPOBATh Pe3yIbTaThl HAOIIOACHUH,

3) chopMHpOBATh HABBIKK MPOBEICHHS MPOCTSHIITMX OHMOJIOTUUECKIX

HKCIEPUMEHTATIbHBIX UCCIEI0OBAaHUN C COOII0IEHUEM MTPaBUII 0€30MacHOTO

oOpariieHusi ¢ 00beKTaMH U 000PYAOBAHUEM;

4) pa3BUTh YMEHUS UCIIOJIB30BaTh HHPOPMAIINIO OHOIOTMYECKOTr0 XapakTepa u3

Pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh YMEHUsI POTHO3UPOBATH MOCIEACTBHS CBOCH IEITEIBHOCTH MO

OTHOIIIEHHUIO K OKPYXAIOIIEH cpejie, COOCTBEHHOMY 3710POBBI0; 00OCHOBBIBAThH U

co0ro1aTh Mepbl MPO(YUITAKTUKH 3a00JICBaHUH.

1.3 Pexomenayemoe KOJIMYEeCTBO  4YacOB HAa  OCBOEHHE  NPOrpaMMbI
AUCIHHUIIJIMHBI:
MaKCUMaJIbHOM yueOHOU Harpy3ku oOydaromierocs 155 yacoB, B TOM yucie:
00s13aTeIFHON ayJUTOPHOMN yueOHOW Harpy3ku oOyuatomerocs 112 dacos;
CaMOCTOATENIbHON paboThl oOyuaromerocs 43 yaca
IPOMEXyTOUHas arTectauus B popme AU pepeHnpoBaHHOTO 3aUeTa

2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE YYEBHOW



JUCLMILIUHBI

2.1 O6bem yyeOHOM TUCUUMJINHBI U BUAbI yU4eOHOI padoThl

Buj yueOHoil padoThI O0bem
4acoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 155

AyauTopHasi ydeOHasi padora (00si3aTe/ibHbIe yueOHbIe 3aHsITHA) (BCEro) 112

B TOM YHUCIIE:

TIEKIIMOHHbBIC 3aHSTHS 48

MPAKTUYECKHUE 3aHATUS 64

BueaynuTopHasi camocTosiTeIbHAas yueOHas padora odyuyaromerocst (Bcero) 43

- IOArOTOBKA COOOILEHHI
- IIOArOTOBKA JOKJIAJI0B

- MOAroToBKa pedeparoB

- KOHCHeKTHpOBaHI/Ie TCKCTaA
- CO3JIaHME MpPEe3CHTAUN

IIpome:kyTouHasi  arrectauus B popme mudhepeHIMpOBAaHHOTO 3a4eTa




2.2 TemaTuveckuii IJIaH U COJIeP:KAHNE THCIUTITHHBI

HaumeHnoBanue pa3ae/io Copaeprxanue y4eOHOIr0 MaTepuasa, JeKIUi/ypoKH, JIaOopaTOpHbIe U NPAKTHYECKHUe O0bem YpoBenn
U TeM 3aHAITHS, CAMOCTOAITEIbHAs padoTa o0yyaruuxcs, KypcoBasi padora (poeKT) 4acos OCBOCHMA
1 2 3 4
Pa3nea 1. Knerka — cTpyKTYpHO-()YHKIMOHAJILHAS €IMHHUIIA }KUBOT'0 22
Tema 1.1. OcHoBHOe coJep:kaHue 2
Teopernueckoe o0yueHue: 2
Buosorus kak Hayka. C 5 - C 5 5
O6uast XapaKTepHCTHKA OBpPEMEHHBIE OTpaciIy Orosornyeckux 3HaHui. CBsi3b OMOJIOTHH € APYTUMHU HayKaMH: OMOXUMUS,
KV3HH ouodusnka, OuoHuka, renoreorpadus u ap. Ponb u Mmecto 6uonoruu B popMUpPOBAHUHT
COBPEMEHHOM HayuyHOU KapTUHBI MUpa. Y POBHH OpraHU3aluu kuBoi Matepuu. OOmias
XapaKTEPUCTUKA )KU3HU, CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKHN COCTAB KIIETOK
Tema 1.2. OcHoBHOe coaep:xaHue 12
Teopernueckoe odyueHue: 4
CTpykrypHO- " "
byHKIHOHATHAS Knerounas teopus (T. IlIBann, M. llIneiinen, P. Bupxo). OcCHOBHbIE MOJ0KEHUS COBPEMEHHOU
KJIETOYHOU T€OpUU. THUIIBI KIIETOYHOM OPraHU3aALMU: TPOKAPUOTUYECKUN U DYKAPUOTHUUECKUN.
OpraHu3anms KJeToK p p 8 pokap yKap
OaHOKIIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpOeHHE MPOKAPUOTUYECKOMN KIIETKH.
CtpoeHue sykapuoTuueckoit kinetku. Heknerounsie (hopMbl )KU3HU (BHPYCHI, OakTeprodarn)
IIpakTHYecKne 3aHATHS: 4
IIpakTuyeckoe 3anaTue Nel «CTpoeHue KiIeTKH (pacTeHus, 5)KUBOTHBIE, TPUObBI) U KIIETOUHBIE
BKITIOUEHUS (KpaxMall, KapOTUHOHIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )
[ToaroroBka MUKpOTMpENapaToB, HAOIIOACHHUE C TTIOMOIIBI0 MUKPOCKOIIA, BBISIBIICHUE Pa3TUIHA
MEXy H3y4aeMbIMU 00beKTaMu, (OPMYITUPOBAHKE BEIBOIOB
IIpakTHyeckne 3aHATHSA: 4

IpakTnyeckoe 3ansitue Ne 2. [[pokapuoTHUeCcKrEe U SYKapUOTHYECKHUE KIETKU. BUpyChI Kak
HEKJIeTOuHast popmMa )KM3HU U UX 3HAYCHHE.




Tema 1.3. CTpyKTypHO- OcHoOBHOE cojep:KaHue 6
(pyHk1HOHANIbHBIE
TeopeTnueckoe o0yueHue: 4
(paxTopsl
HACJIENCTBCHHOCTH Xpomocomuas reopust T. Moprana. CTpoeHre XpoMOCOM. XpOMOCOMHBIN Ha0Op KJIETOK,
TOMOJIOTHYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIOUTHBINA U AUILTOUIHBIN HAOOpP.
Hyxnennoseie kucnotsl: [IHK, PHK HaxoxneHue B kiieTke, X CTpoeHHe U PyHKIIMU. MaTpuuHbie
MIPOLIECCHI B KIIETKE: peruKalus, OuocuHTe3 Oemnka, penapanus. ['eHeTH4ecKuii KoJl ¥ ero
CBOMCTBA
I[IpakTHYeckune 3aHATHSA: 2
IIpakTnyeckoe 3anaTue Ne 3. Pemienue 3a7a4 Ha OnpeieieHUe 110CI€0BATEIbHOCTU
HYKJICOTHUJIOB, aMUHOKHCIIOT B HOPME U B CIydae U3MEHEHUS MTOCIIEI0BATEILHOCTH HYKJICOTHIOB
JIHK
Tema 1.4. OcHoBHOe coJep:kaHue 2
Teoperuueckoe od0yueHnue: 2
OO0OMeH BewecTB U - 5 N 5 T
NpeBpAIIEeHHe JHEpruH B OHATHE METAbOMM3M. ACCHMWIALA U IMCCUMUIIALASA — IBE CTOPOHEI MeTabou3Ma. Thibl
KIeTKe oOMeHa BellecTB: aBTOTPO(HBIN U reTepoTpoHbIi, a3poOHBINA U aHa3poOHbIN. [TnacTnyeckuit
obMeH. doTocuHTe3. XEeMOCHHTE3
Tema 1.5. 7JKuzHeHHBbIH OcHoBHOE coaepKaHue 4
MK KJIeTKH. MuTo03. Teoperuueckoe od0yueHnue: 4
Meiio3 -
Kiierounslii nuKII, €ro nepuoabl. MUTO3, €ro CTaiuu U MPOUCXOAIINE Mpolecchl. bruonornueckoe
3HaYeHue MUTO3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meiioze. KpoccuHrosep.
buonornueckuii cMbIc Melio3a
KounrpoabsHnas padora MonexynsipHbIi ypOBEHb OpraHU3aluU KUBOTO 1
Paznen 2. Ctpoenue u GpyHKUHMH OPraHusmMa 20
Tema 2.1. CTtpoenue OcHoBHOe cogepKkaHue 2
OpraHusma Teoperuueckoe o0yueHue: 2
MHoOrokineTouHble Opranu3mMbl. B3auMocBsI3b OPraHoB U CUCTEMBI OPraHOB B MHOTOKJIETOYHOM
opranusme. ['omeocTas opranusma u ero nojJep>kaHue B Mpoiecce )XKU3HeAeITeTbHOCTH
Tema 2.2. OcHOBHOe coep:KkaHue 2
TeopeTudeckoe o0yueHue: 2




D®opMbl PA3MHOKEHUS
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(DOpMI)I Pa3MHOXKCHHS OPpraHU3MOB. becnonoe u mmososoe Pa3MHOXKCHHUC. BI/II[BI becroJioro

OPraHu3MOB pasmHoxkenus. [TonoBoe pazmHoxenue. 'amerorenes y ;kuBoTHbIX. CriepMaTOreHe3 U OOreHes.
CrtpoeHnue nmoJIoBbIX KieToK. OImIog0TBOpEHUE
Tema 2.3. OcHOBHOe coiep:kaHue

OHTOreHe3 pacreHui,
JKMBOTHBIX H YeJIOBeKa

TeopeaneCRoe oﬁyqeﬂne:

WNuiuBrayanbHOE pa3BUTHE OPTaHU3MOB. DMOpUOreHe3 u ero craauu. IlocTaMOproHanbHbIiI
nepuos. CTaguu nocTaMOPHOHAIBHOTO Pa3BUTHA Y KUBOTHBIX U YesoBeka. [Ipsmoe u Henmpsimoe
pasBurtue. buonornueckoe crapenue u cmeptb. OHTOreHe3 pacTeHU

Tema 2.4.
3aK0OHOMEPHOCTH
HacJIeJ0BAHUA

OcHoBHOE CoAcpiKaHue

TeopeTuueckoe odyueHue:

OCHOBHBIE IOHATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa3zoBaHus raMeT. 3akonsl ['. Mennens
(MOHOTMOpPUIHOE U OTUTUOPHUIHOE CKpelBaHue). BzanmopeiicTBre reHoB

IIpakTHyeckne 3aHATHA:

HpaKaneCKoe 3ansTue Ne 4. Pemenue 3a1a4 Ha ONpCACIICHNUEC BEPOATHOCTH BO3BHUKHOBCHUS
HACJICACTBCHHBIX MIPHU3HAKOB IIpU MOHO-, I1-, HOJ'II/IFI/I6pI/II[HOM " aHAJIM3UPYIOIEM CKPCIIUBAHUU,
COCTAaBJICHHUEC I'CHOTUITMYCCKUX CXEM CKPCIIHBAHUA

Tema 2.5. Cuenjienuoe
HacJlel0BaHUe MPU3HAKOB

OcHoBHOE CoAEpKaHue

Teopernueckoe o0yuenune:

3akonbl T. Moprana. CuemieHHoe Hacae0BaHue F'eHOB, HapyleHue cienienus. HacinenoBanue
HpI/ISHaKOB, CHCINNICHHBIX C ITOJIOM

IIpakTHYeckHe 3aHATHA:

IIpakTuyeckoe 3ansaTue Ne 5. Perrenne 3a1a4d Ha onpeiesIeHUEe BEPOSITHOCTH BO3HUKHOBEHM S
HaCJIEICTBEHHBIX MPU3HAKOB IIPH CLIETIJIEHHOM HaCJI€ZJ0OBAHUH, COCTABIEHNE FEHOTUITNYECKUX
CXEM CKpCIIUBAHUA

Tema 2.6.
3aKkoHOMepHOCTH
U3MEHYMBOCTH

OcHoBHOE coaepKaHue

TeopeTudeckoe o0yueHue:

W3MeHYMBOCTh NPU3HAKOB. BUIbI N3MEHUMBOCTH: HACIIEACTBEHHAs] U HEHACIIECTBEHHAs. 3aKOH
TOMOJIOTUYECKHX PSAOB B HaciencTBeHHoU u3meHunBocT (H.M. BaBunoB). MyranuonHast Teopus
M3MEHYMBOCTH. Buasl MyTaiuii 1 NpUYrHbBI MX BO3HUKHOBEHUs. KapuorTum yenoseka.
Hacnencreennsie 3a00eBanus yenoBeka. [ eHHbIE H XpOMOCOMHBIE 0OJIe3HU YenoBeka. bonesnu ¢
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HACJICJICTBEHHOM MPEeIpacioioKeHHOCThIO. 3HAUYEHNE METUITMHCKOM T€HETUKH B MPEIOTBPAILICHUH
U JICYCHUU T€HETUYECKUX 3a00JIEBAHUN YEIOBEKA

IIpakTHyecKue 3aHATHA: 2
IpakTnyeckoe 3ansitue Ne 6. Perienue 3a1ad Ha onpeiesieHre TUIla MyTalluy MpH nepeaayde
HACJIEICTBEHHBIX MPU3HAKOB, COCTABJIEHUE T€HOTUITNUYECKUX CXEM CKPELUBAHUS
KourpoabsHnas padora Crtpoenue u GyHKIIMH OpraHu3Ma 1
Paznen 3. Teopusi 3BoJ1Iounu 6
Tema 3.1. UcTopus OcHoBHoOe coaepKkaHue 2
IBOJIIOIIMOHHOTIO yICHHUSA. | TeopeTrnueckoe ofyueHue: 2
Muxpo3Boaonus
P [Tepssie aBomonnonHbie KoHIenwu (OK.B. Jlamapk, XK.JI. broddon). DBomrormonnas teopus Y.
Hapeuna. CuHTeTHYECKasi TEOPUS IBOJIIOIMH U €€ OCHOBHBIE TIOJIOKEHUSI.
Muxkpossomronus. Ilomyssamus kak a1eMeHTapHas €JMHHLA 3BOTIONMU. [ eHeTHYecKre OCHOBBI
ABOJIIOLIMU. DJIeMeHTapHbIe (PaKTOPHI BOIIOLUHU. EcTecTBEHHBIN 0TOOp — HanpaBISIOUIN GakTop
3BOJIOIMH. BuooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIUU
Tema 3.2. OcHoBHOe coaep:xaHue 2
MakposBo.ionusi. Teopernueckoe o0yyenune: 2
Bo3nukHoBeHue 1
pA3BHTHE JKH3HH HA MaxponsBosrorust. @opMbl 1 OCHOBHBIE HampaBieHus MakposBoitoin (A.H. Ceseprios). [Tytu
Jemre JOCTIDKEHHST Orosornyeckoro nporpecca. Coxpanenue 6nopasHooOpasus Ha 3emiie.
['unoTe3bl ¥ TEOpUU BO3HUKHOBEHUS KM3HU Ha 3emiie. [losiBiaeHe nepBhIX KIETOK U UX
sBororus. [IpokapuoTsl 1 sykaproThl. [IponcxoxkieHre MHOTOKIIETOYHBIX OPTaHU3MOB.
Bo3HHUKHOBEHNE OCHOBHBIX LIapPCTB 3YKapuoOT
Tema 3.3. OcHoBHOe coaep:xaHue 2
IIpoucxoxnenneuenosexka | Teopernueckoe oGyuenue: 2
— aHTPONOreHe3

AHTpOHOJIOFI/ISI — HayKa O 4YCJIOBCKC. CucreMaTnuecKoe IOJI0KCHUE YeIIOBEKa. CXOI[CTBO n
OTJIMYMS YeJIOBEKa C JKUBOTHBIMH. OCHOBHEIC CTaguu aHTPOIIOTCHE3A. DBOTIONUS COBPEMCHHOT'O
YCJI0BCKaA.

YenoBeueckue pachl 1 UX CAUHCTBO. BpCMH " IYTU paCCCIICHUA YCIIOBCKA I10 IMJIAHCTC.
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[TprcocoOIeHHOCT YeTIOBEKa K Pa3HBIM YCIOBUSIM CPEIbl

Pazgea 4. dxojorus

24

Tema 4.1. IxkoJ0rnuyecKue
(axTOopbI U Cpebl KU3HU

OcHoBHOe cogepkaHue

TeopeaneCRoe oﬁyqe}me:

Cpenpl 0OMTaHUSI OPraHU3MOB: BOJHAS, HA3EMHO-BO3IyIIIHAS, TIOYBEHHAS, BHYTPHOPTaHU3MCHHAS.
OU3NKO-XUMHUYECKHUE OCOOEHHOCTHU cpell 00MTaHus opranu3MoB. [IpucnocoOnaeHuss opraHu3MoB K
JKU3HU B pa3HbIX cpeaax. [lonarue saxomorndeckoro (akropa. Kiraccupukamms 3K0I0rHIeCKUX
dakropos. [IpaBuno munumyma 0. JInbuxa. 3akon TonepantHoctu B. lendopaa

Tema 4.2. [lonyasiuus,
C000IIEeCTBA, IKOCHCTEMBI

OcHoBHOE CoAcpiKaHue

TeopeTuueckoe odyueHue:

DKoJoru4eckasi XapakTepUCTUKa BUJA U MONYJISALUU. DKOJIOTHYECKash HUILA BUJA. DKOJIOTUYECKUE
xapakTepucTuku nomynsnuu. CooOriecTBa 1 sKocucTeMbl. buorieHos u ero crpykrypa. Cssizu
MEXJly OpraHu3MaMu B 6uorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI 9KOCUCTEMBI: POJIYLIEHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BelecTB U MOTOK SHEPTHH B 3KocucTeMe. Tpopudeckue
YPOBHHU

IIpakTHyeckne 3aHATHA:

IIpakTnueckoe 3ansiTue Ne 7. Tpodpudeckue nenu u cet. OCHOBHBIE TIOKA3aTEIN HIKOCUCTEMBI.
bruomacca u nmpoaykius. DKoJIornyecKkue nupaMuibl yuces, Ouomaccesl ¥ 3Hepruu. Ilpasuio
[IAPaMUJIbl DHEPTUH.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUI 110 IIEPEHOCY BEIIECTBA U SHEPTHUH B
9KOCUCTEMAX C COCTaBJIEHHE TPO(PUUECKUX Lienel ¥ MUupaMua OMOMAacChl U YHEPTUU

Tema 4.3. buocdepa -
rjaodajbHas
JKO0JIOrHYeCKasi CHCTeMA

OcHoBHOE cogepKaHue

Teoperuueckoe od0yueHue:

buocdepa — xuBas ob6onouka 3emnu. Pazsutue npeacrasienuit o 6uocdepe B Tpynax B.U.
Bepnanckoro. O6nactu 6uocdeps! 1 ee koMrnoHeHTHI. JKuBoe BelecTBo Ouocheps! u ero

byHKIHIH.

3aKOHOMEPHOCTH cyliecTBoBaHuUs 6nochepsl. OcodeHHOCTH Onochepsl Kak TII00aTbHON
sKocUCTeMBI. JluHamudeckoe paBHOBecue B brocepe. KpyroBopoTs! BemiecTs u
OMOTEOXUMHUECKUE IUKJIIBI. [ I00aIbHBIC SKOJIOTHYECKHE TIPOOIEeMbI COBPEMEHHOCTH
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Tema 4.4. Bausinue
AHTPONMOTreHHbIX
(¢akTopoB Ha Ouochepy

OcHoBHOe coepkaHue

Teopernyeckoe o0yueHue:

AHTpPOIIOTeHHBIE BO3/ICHCTBUS HA Ouocdepy. 3arps3HeHHs KaK BUJ aHTPOIIOTEHHOTO BO3/ICHCTBUSI.
AHTponoreHHble Bo3eiicTBUs Ha atMocdepy. Bo3aeiicTBus Ha ruapocdepy. BozaeicTBus Ha
mutochepy. AHTPONIOTEHHBIC BO3JICHCTBHUS HA OMOTUYECKHE COOOIIECTBa. Y IIYOJICHHO U3YIar0TCs
OTXO/JIbl, CBSI3aHHBIE C OMPEICTICHHON Mpodeccueil/crnennaibHOCThIO

IIpakTH4yeckue 3aHATHS:

IIpakTuyeckoe 3ansaTue Ne 8. AOnoTrdeckne u OMOTHIECKHE (DAKTOPBHI.

*B ToM uHciie MpodeccHOHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue MPAKTHYECKOT0 3aHATHS

IpakTuyeckoe 3ansiTe Ne 9. «OTX0AbI MPOU3BOJCTBAY.

Tema 4.5. Bausinue
COLHAJIBHO-
IKOJIOTHYECKHUX
(paxTopoB Ha 310poOBbE
YyeJIOBEKa

OcHoBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqeﬂue:

310poBbe U €ro cocTaBisromue. GakTopsl, MOJI0KUTEIBHO U OTPULIATENBHO BIHUSAIOLINE HA
opranusM uenoBeka. [IpoGiieMa TeXHOr€HHBIX BO3JICHCTBUI Ha 3I0pPOBbE YETIOBEKA
(37EeKTpOMarHUTHbIE MOJIs, OBITOBAsE XMMHUSI, U30BITOUHBIE IIYMBI, pagualys 1 T.11.). Agantauus
OpraHu3Ma uesoBeKa K GpakTopaM okpyskarouien cpezpsl. [IpuHunmnel GopMupoBaHus
3/10poBbecOeperaroIero nopeAeHus. @u3ndeckas akTUBHOCTD U 3/I0pOBbE. bruoxummuueckue
aCMeKThl pallMOHAIbHOIO TUTAHUS

IIpakTHYecKkHe 3aHATHSA:

IIpakTunyeckoe 3ansaTue Nel(. «BnusHue abnotnyeckux GakTOpoOB HA YelOBeKa (HU3KHE U
BBICOKHE TEMITEPATyPhI)»

HN3yyeHue MexaHU3MOB a1alTALIMH OPraHU3MAa YeJIOBEKAa K HU3KUM H BBICOKMM
TeMIlepaTrypam M 00bsiICHeHHE MOJY4YeHHBIX Pe3y/IbTaTOB H (P)OPMYJIMPOBAHNE BBIBO/I0OB
(MMCBMEHHO) € MCIO0JIB30BAHMEM HAYYHbIX IOHATHI, TEOPUIl U 3AKOHOB

*B Tom unciie npogeccuoHaIbHO-OPHEHTHPOBAHHOE COIep:KaHNe JJa00pPaTOPHOIo 3aHATHS

IIpakTnyeckoe 3ansaTue Nell. [Iuiessie cBA3M, KPYTOBOPOT BELIECTB U MPEBPAILIEHNE SHEPTUH B
9KOCHUCTEMAX.

KonTtposbnas padora

TGOpGTI/I‘-IGCKI/IG ACIICKTHI 3KOJIOT'MH

IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJePKaAHMeE (CONePKAHUE MPUKJIATHOTO MOIYJIs1)
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Paspnen 5. buoJiorus B :KU3HH 8
Tema 5.1. buorexnosoruun | OcHOBHOe co/iep:KaHue 8
B KM
SHH KQ2I0TO Teopernueckoe coaepxanue: 2
buorexHonorus kak Hayka U mpou3BoAcTBO. OCHOBHBIE HAIIPABJIEHUS COBPEMEHHOM 2
6uoTexHoaoruu. Meroibl 6M0TEXHOIOTHMU. OOBEKTH OMOTEXHOIOTUU. DTUKA
OMOTEXHOJIOTMYECKUX U TeHETUUECKUX IKCIepuMeHToB. [IpaBuiia nmoucka u aHaiansa
OMO’KOJIOrMUECKOW HHPOPMALIMU U3 Pa3IMYHbIX UCTOYHHUKOB (Hay4yHasi U y4eOHO-Hay4yHas
JUTEparypa, CpeaCcTBa MacCOBOM nH(popmanmu, cetb IHTepHET U Ipyrue)
IIpakTH4yeckue 3aHATHS:
IpakTuyeckoe 3ansaTue Ne 12. Hayunbie oCTHKEHUS B 00JIACTH TEHETUICCKUX TEXHOIOTHIA
*B Tom uHce npogecCHOHATBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe MPAKTHYECKOr0 3aHATHS
IIpakTnueckoe 3ansiTue Ne 13. HayuHble 1ocTHXeHHs B 00JIaCTH KJIETOYHON MHKEHEPHH,
[TUIIEBLIX OMOTEXHOIOTHIA.
Tema 5.2. . BHOTeXHO0JIOTUM ¥ TEXHHYECKHE CHCTEMbI 2
Tema 5.2. buorexnonornu | OcHOBHOe coiep:KaHue 2
B MPOMBIILICHHOCTH IIpakTH4eckue 3aHATHA: 2
. 2
IIpakTuyeckoe 3ansaTue Ne 14. Pa3Butrie OMOTEXHOJIOTUI C IPUMEHEHHEM TEXHUUYECKUX CUCTEM
(Omounxenepus, bnonHpopMaTHKa, OMOHUKA) U MX IPUMEHEHHUE B KU3HU YelloBeKa
IIpomexyTouHas o 2
p Y JANODOEPEHIIUPOBAHHBIU 3AYET
arrecrauus
Bcero: 155




3. YeaoBus peanu3anuy NporpaMMal 0011e00pazoBaTeIbHOi 1 1)MCHMILIHHbI

3.1 Jlns peajM3anuu NPOrpaMMbl JUCHUIIMHBI 10JKHBI OBITH NMPe1yCMOTPEHbBI CJIeyIoIHne
crenuaJLHbIe IOMEIeHNs:

Peanu3aius mporpaMMbl JUCITUIUIMHBI TPEOyeT HATMIUs y9eOHOro KaOMHETa MAaTEeMAaTHKH.
O6opynoBanue yaeOHOro KabUHeTa:

- IOCAIOYHBIE MECTA M0 KOJIMYECTBY 00yUarOIIUXCS;

- pabodee MecTo MpernoaBaTels;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOHIA;

- KOMIUTEKT 3JICKTPOHHBIX BHICOMATEPUAIIOB;

- 3a/1aHuUs JJ11 KOHTPOJIbHBIX padoT;

- mpodeCCHOHATLHO OPHUEHTUPOBAHHBIC 3aJaHHST;

- MaTepualibl SK3aMeHa.

TexHuveckue cpeacTBa 00yueHHUS:

- IEPCOHAJIBHBIN KOMIIBIOTEP C JIMIIEH3MOHHBIM ITPOrPAMMHBIM 00ECTICUCHHEM;

- TIPOEKTOP C SKPAHOM.

3.2 NudpopmanuoHHoe odecrieueHue 00ydeHust
Cnmcoxk peKoMeHayeMbIXy4eOHbIX H3JaHUI, HHTEPHET-PECYPCOB U NPOrpaMMHOI0 00ecreYeHust
OcHOBHBIE HICTOYHUKH
buonorus: yaueOHUK 1 IPaKTUKYM Ui cpeiHero npodeccuonansHoro oopasosanus/ B.HApeirun [u np.];nox
penakuuen B.H.SIpeiruna.
—2-¢ m31.—Mocksa: U3narensctBo FOpaiit, 2023.—378c.
JonoHUTEbHBIC HCTOYHUKH
1.ITucemo JlenaprameHTa rocy1apCcTBEHHOM MOJUTHUKU B cdepe MOAr0TOBKU pabounx kajapos u 10
MunuctepcTBa oopazoBanus u Hayku P® ot 17.03.2015 Ne 06-259 «Pexomengauuy mo opranu3aiiu
nonydyenuss COO B npenenax ocBoeHus: oopazoBareiabHbIX mporpamm CIIO Ha 6a3e ocCHOBHOTO 0011IeT0

obpazoBanus ¢ yuetom TpedoBanuit ®I'OC u momydaemont mpodeccuu win crnenraibHocT CI1O».

2.Maket ®I'OC CIIO mnsa npodeccuit - URL: https://firpo.ru/activities/fgos/ (nata oopamenus: 08.07.2022).
- Tekct: 37IeKTPOHHBIM.

3.3. ba3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMbI
o JIJBC «M3nareancTBa JIaHb»

Koanexkuus «Enunas npogeccuoHanbHas 0a3a 3HAHUM )il aTPAPHBIX BY30B»
000 «M3pareabcTBO JIaHbY.



TocymapcTBennsiii kKoHTpakT Ne 002/2026-44D3 ot 14.05.26 T cpokom Ha | rof
http://e.lanbook.com/

e JbC «(M3nareanbcrBa Jlanb». Kosteknus «®ITY. 10-11 kia. U3a-o «IIpocBemenney.
Oo01meodpa3zoBare/ibHbIE NIPeIMEThI»
000 «9BC Jlanb».
HoroBop Ne 153022 ot 30.06.25 r cpokom Ha 1 roxg
http://e.lanbook.com/

e CereBasi 3J1eKTPOHHasI OMOJIMOTEKA
000 «3BbC JIAHb»
Horosop Noe COb HB-164 ot 17.12.2019 1. — 6eccpounbIii
http://e.lanbook.com/
http://seb.e.lanbook.com/

e OBC «YHuBepcurerckas 6udmorexa online». ba3oBasi yactb
000 «HekcMenna»
TocymapcTBennbiii kKoHTpakT Ne 57-04/2026 ot 14.05.2026 T cpokom Ha 1 Toj
http://biblioclub.ru

e DBC «lIOPAHT» Maker CITO
000 «JuaexkTponHoe u3nareabcTBo IOpaiT»
JInnensuonnslii forosop Ne 7360 ot 26.08.2025 r. cpokoM Ha 1 rof
https://urait.ru/

e Hayunas 3yekTponnas 6udmoreka e-LIBRARY.RU (SCIENCE INDEX)
00O Hayunas 3j1eKTpoHHAasi OMOIHOTEKA.
JIuuensnonnslit noroop Ne SI0-2114/2026 ot 15.05.2026 cpoxom Ha 1 rox
http://elibrary.ru

e Ceprudpukar UTC I1O CAb UPBUC64+
000 «3ii Bu [lu - Cuctem»
Horosop Ne A-12933 ot 12.04.2024 r.

e Anrumiaarunar.BY3 5.0
Moayab noucka «O0bequHeHHas KoJuteknus 2020»
AO «AHTUILIATHATY
I'ocynapcrBennsiit koHTpakT Ne 12305 ot 14.05.2026 r. cpokom Ha 1 roxg

4 KOHTPOJb U OIEHKA PE3YJIbTATOB OCBOEHMUS
TUCIUATLTAHBI
KOHTpOJIL N OIICHKA PE3YJIbTATOB OCBOCHUSA AUCHUIINIMHBI OCYHICCTBIIACTCA IMPCIIOAABATCICM B
Hpouecce HpOBe}IeHI/IH TeOpeTI/I'-IeCKI/IX 158 HpaKTI/I‘IeCKI/IX 321H5ITI/II>'I, a TAKIKC BBIITOJIHCHUA O6y’~IaI-OH_[I/IMI/IC$[
I/IHI[I/IBI/II[yaJIBHBIXSaIlaHI/II\/II.

Pe3yabTaTsl 00yueHus OcHOBHbBIE OKA3aTeJIU OLIEHKH pe3yJbTaTa
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

1 2



http://е.lanbook.com/
http://e.lanbook.com/
http://е.lanbook.com/
http://е.lanbook.com/
http://biblioclub.ru/
http://elibrary.ru/

YMmenus:

- TOTOBHOCTb K TPY/Y, OCO3HAHHE I[CHHOCTH
MacTepCTBa, TPYIOIIO0UE;

- TOTOBHOCTH K aKTUBHOM JIEATCILHOCTH
TEXHOJIOTHYECKOM M COIMAJIbHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATH, INIAHUPOBATH U
CaMOCTOSITEJIbHO BBIMOJIHITH TAKYIO

eI TeILHOCTD;

- HHTEpeC K pa3InyHbIM cepam
npodecCHOHaIbHOM e TeTbHOCTH,

OBJ'Ia,I[CHI/IC YHUBCPCAJIbHBIMU y‘le6H]i>IMI/I
I1O3HaBaTCIbHBIMU IIGI\/JICTBI/IEMI/II

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CAaMOCTOATEJIBHO (POpMYJIMPOBaATh U
aKTyaJIM3UpoBaTh Mpo0IeMy, paccMaTpUBaTh
ee BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIH MTPU3HAK UITH
OCHOBAaHUA JIA CpaBHeHI/Iﬂ, KJ'IaCCI/I(i)I/IKaU;I/II/I 158
0000IICHHS;

- OIIpCACIIATDh LECIN NCATCIbHOCTH, 3a1aBATh
[MapaMETPbl U KPUTCPUHN UX NJOCTHUIKCHUS ]

- BBISBJISITh 3dKOHOMEPHOCTHU U IIPOTUBOPCUUA
B paCCMAaTpUBACMbBIX ABJICHUAX,

- BHOCHUTb KOPPCKTHUBBI B ACATCIILHOCTD,
OLCHUBATHL COOTBCTCTBUEC PE3YJIbTATOB LICIIAM,
OILICHUBATb PUCKU HOCJ’IGI[CTBI/Iﬁ JACATCIIBHOCTH,

- pa3BHUBATh KPCATHUBHOC MBIIIJICHUC TTPU
PCIICHUHN XU3HCHHBIX np06neM

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIn
OHMOJIOTHH B CHCTEME HAYYHOT'O 3HAHUS,
(YHKIIMOHATLHOM IPaMOTHOCTH YeJIOBeKa IS
pEIlIeHUS KU3HEHHBIX POOIIeM;

c(OPMHPOBAHHOCTh YMEHUS PACKPHIBATh
CoJiepKaHNEe OCHOBOTIOJIATAIOIINX OUOJIOTHYECKUX
TCPMHUHOB U HOHATHH: JKU3Hb, KJICTKA, TKaHb, OpPraH,
OpraHu3M, BHI, IIOMYJISIHNS, 3KOCUCTEMa, OUOIIEHO3,
orocgepa; meraboau3mM (0OMEH BEIIECTB U
NpeBpaIIeHHE YHEPTUH ), TOMEOCTa3
(camoperymsnus), OnocuHTE3 OeNKa, CTPYKTYpHAS
OpraHu3aIysl JKUBBIX CUCTEM, JIUCKPETHOCTb,
CaMOpETYJISIIHNs, CAMOBOCIIPOU3BEICHNE
(penpoLyKIHsi), HACICACTBEHHOCTh, H3MEHUNUBOCTD,
YHEPro3aBUCUMOCTb, POCT M Pa3BUTHE, YPOBHEBAS
OpraHu3aIus;

c(hOpPMHUPOBAHHOCTh YMEHUS PACKPHIBATH
coJiepKaHUuEe OCHOBOITOIATAFOIINX OHOJIOTMYECKUX
TEOPUI U TUIIOTE3: KIIETOYHOM, XPOMOCOMHOM,
MYTAlMOHHOW, SBOJIFOLIUOHHOM, TPOUCX 0K ICHHS
PKH3HH U YCIIOBCKA;

c(hOpMUPOBAHHOCTb YMEHHUS PACKPHIBAThH
OCHOBOITOJIATraroIIe OMOIOTHYECKUE 3aKOHBI U
3akoHomepHocTH (I'. Menpaens, T. Moprana, H.W.
Baswunona, D. ['exkens, . Mromnepa, K. bapa),
TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CUCTEMAaM;

MpUOOpETEHUE OMBITa TPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOT'O MO3HAHUS, UCIIOJIb3yEMbIX B
OHOJI0THH: HAOTIOACHUS U OTICAHUS KUBBIX
CHCTEM, MPOLIECCOB U SIBJICHUI; OpraHUu3aluy U
MpOBEJCHHS OMOJIOTUYECKOTO SKCIIEPUMEHTA,
BBIJIBUKEHUS TUTIOTE3, BBISIBICHUSI 3aBUCUMOCTH
MEXTy UCCIEAYEMbIMH BETHYMHAMH, O0BSICHEHUS
[MOJTYYEHHBIX PE3YIHTATOB M (POPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAYYHBIX MTOHATHM,
TEOPUI U 3aKOHOB;







