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1. OBILIASI XAPAKTEPUCTHUKA PABOYEI ITPOT'PAMMBI YYEBHOU
JUCIHUIIVIMHBI «Bb/1.11 BUOJOT US»

1.1. O6aacTb npuMeHeHHsI padoyeii MPorpaMMbl

Pabouas mporpamma yueOHOU aucuumiuHbl «b/l.11 Buonmorus»  sBisiercs YacThio
OCHOBHOIl mpodeccroHanbHOW 00pa30BaTeNIbHON MpOrpamMMmbl CpeHero MnpodeccruoHalbHOTO
obpazoBanusi B coorBerctBUU ¢ PI'OC CIIO no cneumnanbHoctu 15.02.16 TexHomorus
MmammHocTpoeHus. [Ipumepnas paGodas nmporpamMmma pa3padoTaHa Ajsl JIMIL ¢ MHBAJIUIHOCTBIO C
HapyILICHUSAMH OIIOPHO-JBUIATEIBHOTO allllapara.

1.2. MecTo McUMIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbI:

Vuebnas gucnumamHa «bJ[.11  buomorus» SBIAETCA 00A3aTEbHON YacThIO
0011e00pa3oBaTeIbHOTO MHUKJIA 00pa3oBaTeNbHONW MporpaMMbl B cooTBeTcTBUU ¢ ®I'OC mo
crienaibHocTy 15.02.16 TexHOMOrHs MalIMHOCTPOEHUS.

Ocoboe 3HaueHHWe IUCHUIUIMHA MMEET NMpH (POPMUPOBAHHHM W PA3BUTHUH CIIEIYIOIIUX
KOMIIETCHIINN:

OK 01 BeiOupares cnocoObl pemeHus 3aaad  HpoPecCHOHATBHON IeATENbHOCTH,
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM

OK 02 OcymniecTBisTh MOWCK, aHAU3 M WHTEPIpPETAHi0 WHPOpManU, He0OXOIUMOi
JUTSI BBITIOJTHEHUS 337124 TPO(eCCUOHATIBHOM NesITeNbHOCTH

OK 04 PabGortarp B KOJJIGKTHBE M KoMaHJe, 3(()EKTUBHO B3aMMOJEHCTBOBATH C
KOJUJIEraMH, PYKOBOJICTBOM, KIIMEHTaMHU

OK 07 ConeiicTBoBaTh COXpPAaHEHUIO OKpPYXKaloIIeW Cpenbl, pecypcocOepeKeHuIo,
3¢ peKTUBHO AeCTBOBATH B YPE3BBIYANMHBIX CUTYAIIHSIX

IIK 5.4. Peanmu3oBbIBaTh TEXHOJOTHYECKUE mpouecCbl B MAIIMHOCTPOUTCIBHOM

IIPOM3BOJICTBE € COOJIIOAEHUEM TPeOOBaHUI OXpaHbl TPyAa, 0€30MACHOCTH KU3HEAEATEIIbHOCTH
U 3alIUTHl OKPY’Katolled Cpe/bl, IPUHIIUIIOB U METOI0B OEPEXkIINBOIO IPOU3BO/ICTBA.

1.3. He.]'lb U IINTAHUPYEMBIC PE3YJbTATHI 0CBOCHUSA TUCHHUIIJIMHBI:
B paMKax MmporpaMmbl yqe6H0171 JAUCIUITIINHBI 06yanOHlHMHCH OCBAWBANOTCA YMCHUS U
3HaHUA

BBISIBJICHHS €CTECTBEHHBIX U
AQHTPOIIOTCHHBIX U3MEHECHUIH,
HHTEPIPETUPOBATH PE3YJILTATEI
HaOIOICHUH.

- c(popMHUPOBATh HABBIKH TIPOBEICHHUS
MPOCTEUITNX OMOJIOTHIECKIX
OKCIICPUMEHTAIBHBIX HCCHCHOBaHHﬁ
co0JII0ZICHHEM TTPaBUII OE30I1aCHOTO C
00BEKTaMH 1 000PYIOBAHUEM.

- pa3sBUTb YMCHUS UCIIOJIB30BATH
MHPOPMALIUIO OHOIOTUIECKOTO

XapaxkTepa U3 pasiIndYHbIX UCTOYHUKOB.

- chopMHpOBATH YMEHUS
MPOTHO3UPOBATH MOCIIESICTBUS CBOCH
JeSTSIILHOCTH 10 OTHOILICHUIO K

Kon Ymenus 3HaHus
ITK, OK
I1K.5.4 - pa3BUTH YMEHUS OINPENIENSITh )KUBbIE | - CHOPMUPOBATH IOHUMAHHE CTPOSHHUS,
OK 01,0K 02, O0OBEKTHI B IPHPO/IE, TPOBOIUTH MHOT000pa3us 1 0COOEHHOCTEH JKUBBIX
OK 04, OK 07 HaAOJIOIEHUSI 32 DKOCUCTEMAaMH JIJIS CHCTEM Pa3HOTO YPOBHS OpraHU3aIuH,

3aKOHOMEPHOCTEH MPOTEKAHUS
OHMOJIOTMUYECKUX ITPOIECCOB U SIBICHUH B
OKpY>Karolllen cpefie, HeIT0CTHOU
Hay9IHOH KapTHUHBI MUPA, B3AUMOCBS3H
B3aMMO3aBHCUMOCTHU €CTECTBEHHBIX
HayK.

- chopMHpOBATH MOHUMAaHUE
3HAYUMOCTHU OUOIIOTUYECKON HAYKU U
TEXHOJIOTHM B MPaKTUYECKON
JeSTeTbHOCTH Y€JI0BEKa, Pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHH 1 arpoOHOTEXHOJIOTHH.




OKpYKaroIeH cpezie, COOCTBEHHOMY
3I0POBHIO; 0OOCHOBBIBATH H
cOOJIFOIaTh MEPHI MPOQHUIAKTHKH
3a00JIeBaHui.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI

2.1. O0beM yueOHOI JMCUMIVIMHBI M BUABI Y4eOHO0#l padoThI

Bua yueoHoii padoThl

O0neM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMBbl y4eOHOM TMCIUTINHBI 72
B T.4. B (hopMe NIpaKkTH4eCKOH NOATOTOBKH
BT. U.:
TEOPETHIECKOE O0yUCHHE 52
MPAKTHYECKUE 3aHATH 20
B TOM YHCJIE 6

MPAKTUYCCKUC 3aHATUA HpaKTI/I‘ICCKOI\/'I IIOATOTOBKH

CamocrosTenpHast padoTa

IIpome:kyTouHas arrecTauus B popme nuddepeHpoOBaAaHHOTO
3ayeTa B 1 cemecTpe




2.2. TemaTu4ecKuii IVIaH U COJlep:KaHue YUeOHOU AU CHMIIIMHBI

HaumeHoBanune Copep:xanue yueOHOro MaTepraJja 1 GopMbl OPraHU3aALMH JeATEJIbHOCTH 00y4aI0IMXCS Oo0bem Koab! komnereHnumii
pa3/iesioB U TeM B Yacax M JIUYHOCTHBIX
pe3yJbTaToB,
¢popmupoBanuio
KOTOPBIX
CIoco0CTBYET
3JeMeHT
MpPOrpamMmbl
1 2 3 4
Pazpen 1. Kiierka — cTpyKTYpPHO-(DYHKIMOHAJIbHAS €AUHULA )KMBOT'0 16
Tema 1.1 Buonorus Copep:xanue y4eOHOT0 MaTepHaJia 2/0 OK 01
Kak Hayka. O0masn 1. CoBpemeHHBIE OTpaciu OMOJOTMYECKUX 3HaHMH. CBA3b OHONOTHH C APYTMMH HayKamu. Pomb n OK 02
XapaKTepUCTHKA MecTo OHOJIOTHH B (POPMHPOBAHMM COBPEMEHHOW HAYYHOW KAapTHHBI MHpa. YPOBHH OpPTraHH3ALUH 2 OK 04
JKU3HU. KHUBOM Marepuu. OOmas xapakTepHCTHKA XU3HH, CBOMCTBA JKMBBIX CHCTEM. XHMHUYECKHH COCTaB
KJIETOK.
Tema 1.2 CrpykrypHo- | CoaepxaHue yueOHOro Mmarepuaja 2/2
(byHkunonaibHas 1. Knerounas teopus (T. IBann, M. Illneiinen, P. Bupxos). OCHOBHBIC TON0KEHUS COBPEMEHHOMN
OpraHM3anys KJIeToK KJIETOUHOM Teopuu. THITBI KJIeTOUHON opranu3any. OTHOKJIETOYHbIE U MHOTOKJIETOUHBIE OPTaHU3MBI. 5
Crpoenue npokaproTuieckoi KineTkd. CTpoeHHe dyKapuoTHueckoil kieTku. Hekierounbie (hopmbl
JKU3HH (BUPYCHI, OakTeprodarn).
IIpakTHyeckoe 3aHATHE
BupycHble u OakrtepuainbHble 3a0osieBaHus. OOLIME TPUHLMUIBI HMCIOJIB30BAHUS JIEKAPCTBEHHBIX 5
BemecTB. OcoOCHHOCTH TIPUMEHEHHs AaHTHOMOTHKOB. [IpeicraBiieHHe YCTHBIX COOOIIEHWI C
Ipe3eHTalNe, TOATOTOBIECHHBIX 110 NEPEYHI0 HCTOYHHKOB, PEKOMEH/I0BAHHBIX IIPETIOJaBaTeNIeM.
Tema 1.3. Copep:xaHue yueOHOT0 MaTepHaJia 4/2
CTpyKTypHO- 1. XpomocomHuas teopus T. Moprana. CrtpoeHHEe XpOMOCOM. XPOMOCOMHEIH Ha0Op KIETOK,
(pyHkunonaibHbIe TOMOJIOTUYHBIE U HETOMOJIOTHYHBIC XPOMOCOMBI, TaIUIOMAHBIA M TUIUIONAHBIN Habop. HykienHoBbe 4
daxTopnl kucinoTel: JTHK, PHK HaxoxmeHue B KIeTKe, X CTPOCHHE W (QYHKIUH. MaTpUYHBIC MPOLECCH B
HACJIeCTBEHHOCTH KJIETKE: perumKaiys, OnocunTes Oenka, penapamus. I eHeTHIecKnii KO M €ro CBOWCTBa
IIpakTHyeckoe 3aHATHE
Pemenne 3amau Ha ompeneneHHe NOCIEJOBATEIBHOCTU HYKJIEOTHJOB, AMUHOKHCIOT B HOPME U B 2
cy4yae U3MEHEHUs nocienoBarenbHocT HykiaeoTuaos JJHK.
Tema 1.4. ConeprxaHue y4eGHOT0 MaTepuaja 2/0
O0OMeH BelecTs 1 1. Tlomarne meTtabonm3M. ACCHUMWIISIIMS W TUCCUMIUIALNNS — JBE CTOPOHBI MeTabonm3ma. THIThI
NpeBpalieHue oOMeHa BemecTB: aBTOTPO(HEINA U reTepoTpodHBIH, a3poOHBIH 1 aHadpoOHBIH. [TnacTHueckuii oOMeH. 2
JHEPrUM B KJeTKe dortocuHTe3. XEeMOCHHTES.
Tema 1.5. JKuznennnlii | Copepxxanue yueGHOro marepuaja 2/0




MUK KJeTku. MuTo3.

1. Knerounsrit LUK, €ro nepuoabl. MI/ITO3, €ro CTaau U npoucxoadnue nmpouecchl. buonoruueckoe

Meiio3 3HaYeHHe MuTo3a. Meito3 u ero cramuu. [loBenenme xpomocom B Meiioze. Kpoccunrosep. 2
buonornueckuii cMpica Meo3a
Pa3gen 2. Ctpoenne u GyHKIIMH OpPraHu3Ma 24 OK 01
Tema 2.1. CTtpoenne Copep:xanue yueOHOI0 MaTepHaJia 2/0 OK 02
Opranmusma 1. MHOrokieTogHble OpraHU3MBL. B3anMOCBS3b OpPraHOB W CHCTEMBI OPTaHOB B MHOTOKJIETOYHOM 2 OK 04
opraamsMe. ['omeocTa3 opranu3Ma 1 ero nojiep>kaHie B IPOoIecce KIU3HEe IS TeIFHOCTH
Tema 2.2. Copep:xaHue yueOHOI0 MaTepHuaJia 4/0
®opmbl pasMHOkeHus: | 1. DopMmbl pa3sMHOXKEHHs opraHm3MoB. becmoioe m monoBoe pasMHOXKeHHWe. Bumasr Oecmoioro
OpraHu3MoB pasmHoxkeHus. IlomoBoe pa3smMHOkeHHe. ['ameroreHes y >KMBOTHBIX. CriepMmaroreHe3 M OOTEHE3. 4
CtpoeHne NoJI0BHIX KIeTOK. OIIIOIOTBOpEHHUE
Tema 2.3. Copep:xanue yueOHOr0 MaTepHaJia 2/0
Ontorenes pacrennii, | 1. MHauBunyansHOe passuTHE OpraHusMoB. OMOpuoreHes u ero craauu. [locTomOpuoHanbHbIH
KHBOTHEIX A nepuon. CTtaauyd MOCTIMOPHOHAIBHOTO Pa3BUTHS Y JKUBOTHBIX M delloBeKa. lIpsMoe M Hempsmoe 2
vesoBeKa paszBurue. bronoruyeckoe crapenue u cMepTb. OHTOr€HE3 pacTeHUi
Tema 2.4, Coaep:xanue yueOHOro MaTepuaja 4/2
3aKOHOMEPHOCTH 1. OcHOBHBICE TOHSTHS TCHETHKH. 3aKOHOMEPHOCTH oOpa3oBaHHs TameT. 3akoHel [. Menmens
HaCJICI0BAHUA (MoHOTHOpHIHOE U OTUTHOPUIHOE CKpeIBaHue). B3anMoaeiicTBre reHoB 4
IIpakTuyeckoe 3aHATHE
Pemenne 3amau Ha ompenesieHHE BEPOSTHOCTH BO3HUKHOBEHWS! HACJIEJACTBEHHBIX INMPU3HAKOB HPHU 5
MOHO-, O1U-, HOJ'II/IFI/I6pI/IL[HOM 1 aHAJIM3UPYIOWIEM CKPEHIMBAHWU, COCTABJICHUC T€CHOTUIIMYCCKUX CXEM
CKpEIIUBAHHUS.
Tema 2.5. Cuensiennoe | Cojaep:xaHue yueGHOro marepuaja 2/2
HacJlel0OBaHNe 1. 3akonsr T. Moprana. CreruieHHOe HaclieJJoOBaHUe T€HOB, HapyIIeHUe CcleruieHus. HaciaenoBanue 2
NMPH3HAKOB MPU3HAKOB, CIETUICHHBIX C TOJIOM
IIpakTuyeckoe 3aHATHE
Pemenne 3amau Ha ompezelieHHE BEPOSTHOCTH BO3HHKHOBCHHS HACIICACTBEHHBIX IMPU3HAKOB IIPH 2
CIICTJICHHOM HACJIeJOBAaHWUH, COCTABIICHHE TEHOTUITIMYECKUX CXEM CKPEIINBAHUSL.
Tema 2.6. Copep:xanue y4eOHOT0 MaTepHaJia 4/2
3aKOHOMEPHOCTH 1. H3MeHYMBOCTH MPU3HAKOB. BUABI M3MEHUYHBOCTH: HACICACTBEHHAs M HEHACICICTBCHHAS. 3aKOH
H3MEHYMBOCTH TOMOJIOTHYECKUX PSANOB B HacleacTBeHHOH m3meHunBocTH (H.M. BaBmmo). MyrannoHHas Teopus
U3MEHYMBOCTH. Buabl Myranmmid ¥ TpUYMHBI WX BO3HUKHOBEHHWs. KapwoTwm dYenmoBeka. 4
Hacnenctennsle 3a0osieBaHus yenoBeka. ['eHHblE W XpOMOCOMHBIE Oo0Je3HM ueloBeka. bonesnu c
HACIICJICTBEHHOH MPEIPacIiONOKEHHOCThI0. 3HAYCHHE MEIUIIMHCKON TeHETHKH B MPEIOTBPAIICHUH H
JICYCHUH TeHETHYECKUX 3a00J1eBaHHi YesloBeKa.
IIpakTHyeckoe 3aHATHE
Pemienne 3amau Ha omnpejeneHue TUINa MyTalMM TPU TEpejade HACcJEICTBEHHBIX MPU3HAKOB, 2
COCTABJICHUEC TCHOTUITMYCCKUX CXEM CKPCIIMBAHUA
Pasnen 3. Teopust dBoTIonNu 6




Tema 3.1. UcTopus ConeprxaHue y4eGHOT0 MaTepHaja 2/0 OK 02
3BOJIIOLIHOHHOI0 1. Tlepsslie sBomonnonHsle koHuenmuu (OK.b. Jlamapk, JXK.JI. Broddon). DBomarounonHas teopus Y. OK 04
yY4eHHusl. HapBuna. CuHTeTHYECKass TEOpHUs DBOJIOIMU W €€ OCHOBHBIC IIOJIOKEHUS. MUKPOABOIIOIHS.
MHuKpPO3BOTIONMSA [omynsiumst Kak 3JIEMEHTAapHAs CIWHMIA OSBOJIONMH. [ ©HETWYECKHE OCHOBBI  3BOJIIOIWU. 2
OnemenTapHble (pakTOphl »BoMIONHA. EcTecTBEHHBIN 0TOOp — HAMpaBISIOMUN (HAKTOp IBOIOIUH.
Bunoobpa3oBaHue Kak pe3ysIbTaT MUKPO3BOJIIOIHH.
Tema 3.2. Copep:xanue yueOHOI0 MaTepHaJia 2/0
MakposBoaonns. 1.MakposBomonusi. @opMel U OcHOBHBIE HampaBieHus MakposBomrormu (A.H. Cesepros). Ilytu
Bo3HnkHOBeHHE H JOCTIDKEHUsT Omomormyeckoro mporpecca. CoxpaHenne OwmopazHooOpasus Ha 3emiie. [Wmoressl u
pa3BHUTHE KU3HU HA TEOPHUHU BO3HHKHOBEHUS KU3HM Ha 3emite. [losBIeHne epBhIX KIETOK M nX 3Bomonust. [IpokaproTsr n 2
3emute 9yKapuoThl. [IpOMCXOXICHNE MHOTOKJIETOYHBIX OPraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX LapCTB
9YKapuoT.
Tema 3.3. Conep:xaHue y4eOHOT0 MaTepuaJia 2/0
IpoucxoxaeHne 1. ArTpomosnorus — Hayka o denoBeke. CHCTeMaTH4ecKoe MOoJIoKeHne yenoBeka. CXOICTBO U OTIIMYHUS
YyeI0BeKa — YeJoBeKa C JKUBOTHBIMU. OCHOBHBIE CTaIMU aHTPOIOTreHe3a. DBOJIOIHMS COBPEMEHHOTO YesIOBEKa. ’
aHTpoONoOreHes UYenoBeyeckne packl M HX EJUHCTBO. Bpems W TyTH paccelieHHs 4elOBeKa IO IIIaHeTe.
[Tpucnoco6eHHOCTh YeoBeKa K Pa3HbIM YCIOBHUSM CPEJIb
Paznen 4. Dxoorus 18
Tema 4.1. Conep:xaHue y4eOHOT0 MaTepHaJia 2/0 OK 01
DKOJOrHYECKHE 1. Cpenpl oOnTaHUST OPraHU3MOB: BOJHAS, HA3€MHO-BO3/IYyIIHAs, TIOYBEHHAS, BHYTPHOPTaHU3MEHHASI. OK 02
(haKTOpBI M cpebl DU3NKO-XMUMHYECKHE OCOOEHHOCTH cpel OoOWTaHWs opraHum3MoB. [IprucrmocoOieHuss OopraHu3MOB K 5 OK 07
JKU3ZHH JKM3HM B pasHbIX cpenax. lloHstme skonormdeckoro axrtopa. Kiaccudukamus 3KOIOrHYECKUX K54
(akropos. [IpaBuno muaumymMa FO. JInbmuxa. 3akon TonepantHoctH B. lendopaa
Tema 4.2. Ilonyasinus, | Coaep:kaHue yueOHOro MaTepuajia 4/4
coodmiecTBa, 1.Okomnornyeckast XapakKTepUCTHKa BUJA ¥ IMOMYJISIIAN. DKOJIOTHYECKas: HUIIA BU/A. DKOJOTHIECKHE
IKOCHCTEMEI XapaKTepUCTHKH MOomyssiun. Coo0ImecTBa M IKOCUCTEMBI. BHOIIEHO3 1 eTo CTpyKTypa. CBSI3H MEXIY 4
opranu3Mamu B OuoneHo3ze. CTPyKTypHbIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI,
penyneHTbl. KpyroBopot BelecTB M HOTOK HEPIHH B 3KocKucTeMe. Tpoduyeckue ypoBHH
IIpakTuyeckoe 3aHATHE
Tpoduueckre nernu u ceru. OCHOBHbIE IIOKa3aTelnd O3KOCHCTEMbL. bHomacca W MpOAyKUHS.
DKoJIOTMYeCKUe MUPaMHJIbl Yuces, Ouomaccel u sHepruu. [IpaBuio nupamunsl SHepruu. Pemenne 4
MPaKTHKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3a/IaHHM 110 MIEPEHOCY BEIECTBA M JHEPIHU B IKOCHCTEMAX C
COCTaBJIeHNE TPOYUUECKHX LeNel ¥ TUpaMu i OnoMacchl M SHEPTHH.
Tema 4.3. Buocdepa - Coaep:xanue yueOHOro MaTepuaJja 2/0
rJ106aaILHAas 1.buocepa — xwuBas obOomouka 3emun. PasButhe mnpexactaBieHHi o Omocdepe B Tpymax B.U.
KOIOrAYecKAS Bepnaackoro. O6nactu 6nocdeps! n ee KoMoHeHTHI. JK1Boe BemecTBo 6nocdeps! 1 ero QyHKIUH.
cerema 3akOHOMEpHOCTH cymiecTBOoBaHMs Orocdepbl. OcobeHHocTn 6noceps! Kak rI00anbHONH 3KOCHCTEMBI. 2

Junamnueckoe paBHOoBecue B Ounocdepe. KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE IMKIIBI.
I'mobGanbHbIE 9KOJIOTHYECKUE MTPOOIEeMBbl COBPEMEHHOCTH




Tema 4.4. Biusinue

Coaep:xanue yueOHOro MaTepuaja

212

aHTPONOTeHHBIX 1. AuTponoreHHsle Bo3/ieHcTBUs Ha Onocdepy. 3arpsa3HeHus Kak BHJ aHTPOIIOTEHHOTO BO3/ICHCTBUSL.
(akTopoB Ha AHTpONIOTeHHbIE BO3JeWCTBUA Ha armocdepy. BosmeiictBusi Ha rugpocdepy. BosznelictBus Ha 2
ounocepy yuTocdepy. AHTPONIOTCHHBIE BO3ACHCTBHSI HA OMOTHYECKHE COOOIIeCTRaA.
IIpakTnyeckoe 3aHATHE NPAKTHYECKOH OATOTOBKHU
[Ipaktrueckoe 3ansaTHE «OTXOABI MPOM3BOACTBAa». Ha ocHOBe (enepanbHOT0 KinaccH(pUKAIHOHHOTO
KaTajgora OTXOAOB OIPEAEIATh KJIAcC OIACHOCTH OTXOJOB; arperaTHOE COCTOSIHHE M (H3HUIECKYIO 2
(opMy oTX0IOB, OOpasyromuxcs Ha paboueM MecTe / Ha JTamax INPOU3BOJACTBA, CBA3AHHBIE CO
CIEIUATBHOCTBIO.
Tema 4.5. Biausinue ConepixaHue y4eOHOT0 MaTepHaJja 2/0
CONMATLHO- 1. 3gopoBee m ero cocraBistomue. DakTOpbl, MOIOKUTEIBHO W OTPUIATEIBHO BIISIONINE Ha
SKOIOrHIECKAX opraHusM  dyenoBeka. [IpoGnema  TEXHOTeHHBIX  BO3JEHCTBUII HAa  370pOBbE  YeJIOBEKa
daKTopos na (37eKTpOMarHuTHBIE TOJsI, OBITOBAas XWUMHMs, W3OBITOYHBIC WIYMbBI, pajuanus W T.I.). AJantanus 2
opraHu3Ma 4yeioBeka K (daktopam  okpyxatomed cpeabl.  [IpuHumner  ¢popmupoBaHUS
310pOBLE HeT0BCKA 310poBbecOeperatoniero nopeaeHusa. duzndyeckas akTUBHOCTh M 3/I0POBbe. BHOXMMHYeCcKHe acTeKTh
PalMOHATIBHOTO MUTAHHUS.
Pa3zpnen 5. buosorust B JkM3HU 6
Tema 5.1. Conep:xanue yue0HOro MaTepuaja 2/2 OK 01
Buorexnosnoruu B 1. buorexHonmorms Kak Hayka M TNpou3BoacTBO. (OCHOBHBIC HANpaBICHUS COBPEMEHHOMH OK 02
SKU3HA KAKIOT0 OuoTexHOI0ruK. MeToabl OMoTeXHOIOTHH. OOBEKTEI OMOTEXHOIOIMH. DTHKA OMOTEXHOJIOIHYECKUX U 2 OK 04
TeHEeTHYECKUX JKCIEepUMEHTOB. [IpaBuia moucka M aHaymu3a OMODKOIOTHMYECKOM HHGpOpMALMH U3 LK 5.4
Pa3NUYHBIX HICTOUHUKOB.
IIpakTHyeckoe 3aHATHE NPAKTHYECKOI MOATOTOBKH
Keiicbl Ha aHanu3 MHGOpMaLUK O HAYYHBIX JIOCTIDKEHHSX B O0JIACTH T€HETHYECKHX TEXHOJIOTHH, 2
KJIETOYHOW MHXKECHEPHUH, MHIIEBbIX OMOTEXHOJIOTHII.
Tema 5.2. Conep:xanue yueOHOro MaTepuaja 0/2
Buorexnonornm n IIpakTHyeckoe 3aHATHE NPAKTHYECKOI MOATOTOBKH
TeXHHYeCKHe CHCTeMbl | Pa3BHUTHE OMOTEXHOJIOTHH C NPUMEHEHHEM TEXHUYECKUX cUcTeM (OnomHkeHepus, OMonH(popMaTHKa,
OMOHMKAa) M WX TPUMEHEHHE B JXM3HHM YEJIOBEKa, NMOWCK W aHaInW3 HMHGOpPMAIMU U3 Pa3IHIHBIX 2
ucroyHukoB. Keiicel Ha aHanmm3 WHGOpPMAMM O pa3BUTHH OHOTEXHOJOTHH C HpUMEHEHHEM
TEXHUYECKUX CUCTEM (TI0 TPYIIIaM).
IIpomexyTounas arrectauus B popme nudpepenuupoBanHoro 3ayera B 1 cemecrpe 2
Bcero: 72




3. YCJIOBUS PEAJIM3AIIAA ITPOTPAMMBI YUEBHOM JTUCITATIINHBI

3.1. Ans peanu3anuu mporpamMMbl y4eOHON AUCHUIUIMHBI JOJDKHBI OBITH PEAYCMOTPEHBI
CIIEIYIOIINE CIEUAIbHBIE IOMEIIECHHUS:

Kabuner ecrecTBEeHHOHAy4HBIX JUCIHMIUIMH, OCHAIIEHHBI 00OpyAOBaHHEM U
TEXHUYECKUMHU CPEJICTBAMU O0yUYEHUS:

KomrmiekT ayauTopHoi Mmebenn Ha 26 MOCa09YHbIX MECT

ABTOMaTH3UPOBAaHHOE paboyee MecTo MpernogaBaTens — 1 mr.

[Ipoektop — 1 mit.

OkpaH — 1 wr.

AynurtopHas nocka — 1.

Crenpgsl — 3 mIT.

Ha6op nutakaros.

KoMmruiekT y4eOHO-METOOUYEeCKHX MaTepHaloB s oOydarommxcs Ha  (rem-
HaKOIUTEIE.

Opranunsanus padodero mecra:

-paboyee/yqeOHOE MECTO O0YUAIOLIETOCs CO3IAeTCs

WHIWBUIYAIBHO C YYETOM €ro OCOOBIX 00pa3oBaTelbHBIX IMOTPEOHOCTEH, a TakKe
COIYTCTBYIOIIMX HEHPOCEHCOPHBIX HAPYIICHUN

- YBEJIMUEHUE pa3MepoB paboueil 30HbI Ha OHO MECTO, C YUETOM MObE3/Aa U Pa3BOpOTa

KpeCIa-KOJISICKU

- YBEJIMUEHUE MHUPHUHBI IPOX0Ja MEXKIY PsiiaMU CTOJIOB

- IpU OpraHu3alnud Y4eOHOTO MeCTa YUYUTHIBAIOTCS BO3MOXXHOCTH U OCOOCHHOCTH
MOTOPHKH, BOCIIPHUSTHSI, BHUMAHUS, TAMITH 00y4aronierocs

- 7 UWHBAIKAOB- KOJIICOUHUKOB NpPEAyCMaTpUBAIOTCS MeCTa B TIEPBOM psay,
Onmkaiiliee oT BXo/1a B IOMEIIEHUE

- YCTaHOBKa (IepeMenieHre) yueOHOM TO0CKH B 30HE IOCTYITHOCTH MHBAJIN/IA HA KOJISICKE

- ayauTopusi JOJDKHA ObITh 00OpylOBaHa CTOJIAMH, PETYJIUPYEMBIMH IO POCTY
oOydaromuxcsi, a TakXke CHeNUAIN3UPOBAaHHBIM KpecIaMU-CTOJaMH C WHIUBUIYaTbHBIMU
cpeacTBaMu (UKCalUu, MPEANUCAHHBIMU B METUIIUHCKUX PEKOMEHAALINAX

- OCHAIlGHWE  AayJAUTOPHUH  MEPCOHAJIBHBIMM  KOMIBIOTEpAMM, TEXHHUUYECKUMHU
npucnocoOIeHnsIMH (CrieragbHasi KIaBUaTypa, pa3InyHble KOHTAKTOPHI, 3aMEHSIOIINE MbIIIb,
JOKOMCTUKH, TPEKOOJIbI, TOJIOBHAs KOMITbIOTEPHAs MBbIIIb, BBIHOCHBIE KHOIKH Pa3HBIX IIBETOB U
JTMaMEeTPOB, CEHCOPHBIE MJIAHIIETHI U T.JI.)

- TEePCOHAIbHBI KOMIBIOTED JODKEH OBbITh OCHAIlleH BHUPTYaJbHOW 3KpAHHOMN
KJIaBHATYpOi, KOMMYHHKAIIHOHHBIMH KaHAIAMH, TIPOTPaMMHBIMH MTPOYKTaMHU

- 7S KpeIUIeHWsI TeTpajed M KHUT Ha CToJie 00ydYarollerocs MOXHO pa3MeCTUTh
CrHelalbHble MArHUTHI M KHOTIKH, HAKJIOHHBIE IOCKHU JJI TUChMa.
TexHu4yeckHne U NPOrpaMMHbIe CPEACTBA 001Ero M CeNHAJIbLHOI0 HA3HAYCHHS

- B KauecTBE IMPOCTHIX TEXHUYECKUX CPEJCTB, CIYXKAIIUX JUIsi OOJIerdyeHHs mpoliecca
NUCbMa, MOXKHO HCIOJIb30BaTh YBEJIMUEHHBIE B pa3Mepax PyUKHd M CHEIHaJIbHbIE HAKIAAKH K
HUM,



[To3Bonstomue yaepkuBaTh PydKy M MAaHUIYJIMPOBATh €0 C MUHUMAIbHBIMU YCWIHSMH, a
TaKXKe YTSKEICHHBIMH (C JIOTIOJHUTENIBHBIM TPY30M) py4YKaMU, CHIDKAIOUIMMHU TPOSIBICHHE
TpeMopa MpH MUCbMe

- creuualibHas KJaBHaTypa: KiaBHaTypa C OOJNBIIMMH KHONKAaMH M pa3Ielisionei
KJIABHILIW HAKJIAJIKON W/WIN ClIelUaTu3upOBaHHAsl KJIaBUATypa ¢ MUHUMAJIbHBIM YCUIIHEM IS
NO3ULIMOHUPOBAHUS U BBOJIa U/WIIN CEHCOpHAsl KJIaBUATypa

- BUpTYyaJlbHasl KpaHHas KJaBuaTrypa

- FOJIOBHAs1 KOMITBIOTEPHAs MbIIIb

- HO’)KHAsi KOMITBIOTEPHAs MbIIIb

- BBIHOCHBIE KOMITBIOTEpHBIE KHOTIKH

- KOMIIBIOTEPHBIN JPKONCTUK MIIM KOMIIBIOTEPHBINA Posutep

- CEHCOPHBIN TUIaHIIET

- KOMIIBIOTEpHAs MBIIIb C IPOKYCHIBACTEIEM ali-TpeKep.

3.2. UndopmanmonHoe odecnevyeHne peajsu3amum NporpamMmmbl

Jis peanu3anuu mporpamMmbl OMOIMOTEYHBIH (OHA 00pa3oBaTENbHOM OpraHU3aLUuU
JIOJDKEH UMETh IeYaTHbIe U/HUJIM 3JEKTPOHHbIE 00pa3oBaTeIbHble M MHPOPMALMOHHBIE PECYPCHI,
pekoMennoBanHble DYMO, nans ucnonb3oBaHuss B oOpaszoBarenbHOM mporecce. Ilpu
dbopMupoBaHnn OHOIHOTEYHOTO POHIA 0OpA30BATEIIFHON OpraHu3alueil BRIOMPASTCS HE MCHEE
OJTHOTO M3JIaHMsI U3 TIEPEUMCIICHHBIX HIKE IMEYaTHBIX U3aHUN U (MJIM) SJIEKTPOHHBIX M3AaHUHN B
Ka4eCcTBE OCHOBHOTO, ITPH 3TOM CIIHCOK, MOKET OBITh JIOTIOJTHEH HOBBIMH U3JaHUSMHU.

VY4eOHble 1 HH(OPMALIMOHHBIE PECYPCHI

- yUeOHUKHU B JIEKTPOHHOM M [1€4aTHOM BapHaHTe

- yueOHble T0coOus1, MaTepHaIbl sl CAMOCTOSTEIbHOM paboThI B Ie4aTHON (hopMe UM B
(dopMe IEeKTPOHHOTO JOKYMEHTa

- IPOrpaMMbI BUPTYaJIbHbIX J1a00PaTOPHBIX paboT

- CUCTeMa TOJJIEP)KKM YyduyeOHOro rmpoliecca 00pa3oBaTeNbHOM  OpraHu3aluy,
(GyHKIIMOHUPYIOLIAs Ha MPOrpaMMHON 00pa3oBaTeNbHOM muaTgopme

- 3JIEKTPOHHBIE 00pa30BaTeNIbHbIE PECYPCHI

-MYJIbTUMETUIHBIE PECYPCHI

- CEpBUC BUICOKOH(pEPEHIINN

- IporpaMMHOE obecrieueHue sl TEKCTOBOM, TOJI0COBOM 1 BUAEOCBSI3U

- IEPUOINYECKHE U3JaHUS B DJIEKTPOHHOM U [IEYaTHOM BapHaHTe.
3.2.1. OcHOBHBIE TeYATHLIE N3aHHS

[Tapmrytuna JI.A. EcrecTBo3Hanue. buonorus: yued. s CTy. YUPEKACHUMA Cpel.
npod. oopazosanus /JILA. [lapmryruna. — 2-e u3a., crep. — Mocksa: Axkagemus, 2020. — 352 c.
3.2.2. OCHOBHBIE JJICKTPOHHbIC U31AHUA
1. buonorus: yaeOHUK U IPAKTUKYM JUIsl cpeiHero npodeccnoHanbHoro oopasosanus / B. H.
SApeirus [u ap.]; mox penaknuei B. H. Apbruaa. — 2-e 3. — Mocksa: M3natenberBo FOpaiir,
2023. — 378 c. — (IIpodeccuonansnoe odpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
aneKTpoHHbIHN // O6pazoBarenbHas mwiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511618
3.2.3. lonoTHUTeIbHbIe HCTOYHUKHU

1. OBC «YuuBepcuterckas oubnmoreka online» - http://biblioclub.ru/

2. 9BC IOPAUT - https://urait.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JJUCLHUILINHBI

Tekymuii KOHTPOJIb YCIEBAEMOCTH M OIIEHKAa PE3yJIbTaTOB OCBOEHUS JUCIUILIMHBI
OCYILIECTBJISICTCSl  MpenojaBarelieM B MPOILECCEe MNPOBEACHUS MNPAKTHUYECKUX  3aHSATHUM,
TECTUPOBAHUS, & TAK)KE BBITIOJHEHHSI O0yUYaIOIUMHUCS MHANBUIYATbHBIX U TPYIIIOBBIX 3a1aHHH.

[Tpu HEeoOXxoammocTH A uHBaNUAOB u Jui ¢ OB3 mpemycmarpuBaercs yBelIMUeHUE
BPEMEHU Ha MOATOTOBKY K 3a4eTy, a TakKe MPEOCTaBIISICTCS JOMOJIHUTEIBHOE BpeMs s
MOATOTOBKU OTBETA Ha 3ayeTe.

Jlist oOy4aromierocss MHBAJINAA WM O00YYarOIIErocs ¢ OTPaHUYECHHBIMUA BO3MOXKHOCTSIMU
310POBbSI OCYLIECTBISAETCA BXOJHON KOHTPOJb, HA3HAUYEHHUE KOTOPOTO COCTOUT B ONpPENEIECHUN
€ro CrocoOHOCTeH, 0COOEHHOCTEH BOCIPUATHSL U TOTOBHOCTH K OCBOGHHUIO y4eOHOr0 MaTepHana.
®opma BXOJIHOTO KOHTPOJISI AJi 00y4aroXcs MHBAIMOB U 00YYAIOIINXCS C OTPAaHUYECHHBIMU

BO3MOJXHOCTAMU 3O0POBBIA HNPEAYCMOTpPCHA B (bopMe TCCTUPOBAHHA. HpI/I HCO6XOI[I/IMOCTI/I

06y‘~IaIOHH/IMC$I npeaoCTaBIACTCA AOIIOJIHUTCIBHOC BPEMA IJIA ITIOATOTOBKHU OTBETA.

Pe3yabTaThl 00yueHus

Kputepun onenkun

MeToabl OLIeHKH

- chopMHpOBaTH TOHUMAHHUE CTPOSHHUS,
MHOT000pa3us U 0COOEHHOCTEH KUBBIX
CHCTEM Pa3HOr0 YPOBHS OpraHU3aIlnu,
3aKOHOMEPHOCTEH TPOTEKaHUS
OMOJIOTUYECKUX MPOLIECCOB U SIBJICHUN B
OKpYKarolllel cpejie, IeTOCTHON HayuHOH
KapTUHBI MHUPA, B3aUMOCBS3H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK.

- copMHPOBATH TIOHNMAaHNUE 3HAYUMOCTH
OMOJIOrNYECKON HAYKH U TEXHOJIOTHH B
MPAKTHYECKON eI TETFHOCTH YEI0BEKa,
Pa3BUTHUHU COBPEMEHHBIX METUITUTHCKUX
TEXHOJIOTHIA U arpoOMOTEXHOIOTHH.

- pa3BI/ITB YMCHI/ISI OHpeI[eJ'IHTL JKHUBBIC
00BEKTHI B TPUPOJIC, POBOTUTH
HaOJIFOIEHHUS 32 DKOCUCTEMAMH IS
BBIABJIICHUSA €CCTCCTBCHHBIX U
aHTpOHOI‘eHHBIX H3MeHeHHI71,
WHTEPIPETUPOBATH PE3YJIBTATHI
HaOIIOAECHUH.

- cOopMHPOBAThH HABBIKK MIPOBEICHHUS
MPOCTEHINNX OMOJIOTHUECKUX
9KCIIEPUMEHTAITBHBIX UCCIIETOBAHMI
coOJTF0IeHeM TIpaBUIiI O€30ITaCHOTO C
00BEKTaMHU B 000PYAOBaHUEM.

OneHka «5» CTaBUTCS 3a TaKHE
3HAHM, KOrJa:

a) CTyJIeHT OOHApYKUBAET
YCBOGHHE BCEro o0beMa
MPOTPaMMHOTO MaTepuana,

6) BBIACIIACT I''TaBHBIC ITOJTOXCHUAA
B U3YUYCHHOM Marcpuali€c u HE
3aTPYAHACTCS IPU OTBETAX HA
BUJOU3MCHCHHBIC BOIIPOCHI,

B) CBOOOJIHO MTPUMEHSIET
MOJTyYCHHBIC 3HAHHS Ha MPAKTHKE,

T') He JIOMYCKaeT OMMUOO0K B
BOCIIPOU3BEICHUH N3yYEHHOT'O
MaTepHaia, a Takxke B
MUCBMEHHBIX PaboTax u
BBITIOJTHSIET NOCJIEAHNE YBEPEHHO U
aKKypaTHO.

Orenka «4» cTaBHTCS, KOT/IA:

a) CTYIEHT 3HAET BECh U3YICHHBIN
MaTepua,

0) oTBeuaeT 6e3 0COOBIX
3aTPYJIHEHHUI Ha BOITPOCHI

OLeHKa Ha MPAaKTHYECKUX
3aHATHUAX

Pedepar
TectupoBanue

OneHka BBIOJIHEHUS
JIoMaIrHe paboTbl

VYcTHBIN OTBET
OpOoHTaIBHBIA OIPOC
WNHpuBHuyabHOE 3a/1aHuE

JuddepennnpoBanHbIit
3aueT
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- Pa3BUTh YMECHHUS UCMIOJH30BATh
UHPOPMAITUIO OMOJIOTUIECKOTO XapaKTepa
U3 Pa3IMYHBIX HCTOUHUKOB.

- cOpMHPOBATH YMEHUS POTHO3UPOBATH
MOCJIEJICTBUS CBOCH JIESITENEHOCTH 110
OTHOIICHHUIO K OKPYKaIOIIel cpeae,
cOoOCTBEHHOMY 3/I0pPOBBIO; 00OCHOBHIBATH
1 coOI0OaTh MEPHI POQUIAKTHKH
3a00JeBaHUH.

npenogaBaTciid,

B) yMeeT IPUMEHSTH MMOJTyYCHHBIC
3HaHUS Ha MPaKTHUKE,

T') B YCTHBIX OTBETaX HE JIOIyCKAeT
CEphE3HBIX OIIHNOOK, JIETKO
YCTpaHseT OTeJIbHbIE HETOYHOCTU
C TIIOMOIIBIO JOIOTHUTEIBHBIX
BOIPOCOB IPETOAABATEN, B
MUCHMEHHBIX PaboTax JenaeT
HE3HAYUTEIbHbIE OLINOKH.

OHCHKa «3» cTaBUTCSA 3a 3HaHUI,
Koraa:

a) CTYJCHT OOHApYKHUBaeT
YCBOEHHE OCHOBHOT'O MaTepHaa,
HO UCTIBITBIBACT 3aTPYAHECHUE MTPH
€ro caMOCTOSTEILHOM
BOCIIPOU3BEACHUU U TPEOyeT
JIOTIOJTHUTENBHBIX U YTOYHSFOIIIX
BOIIPOCOB MPENoaBaTes,

0) mpenmoYnTaeT OTBEYATh Ha
BOIIPOCHI, BOCIIPOU3BOJISIIETO
XapakTepa U UCIBIThIBACT
3aTpyJHEHHE TIPH OTBETaX Ha
BUJION3MEHEHHBIE BOIPOCHI,

B) JIOIyCKaeT OIIUOKH B
NHCBMEHHBIX paboTax.

OrneHka «2» CTaBUTCSA, KOTIa y
CTY/ICHTA UMEIOTCS OT/CIbHBIC
MpeCcTaBIeHus] 00 N3y4YeHHOM
MarepHuae, HO BCE JKe OoJbIas
4YacTh MaTepralia He YCBOCHA, a B
MUCBMEHHBIX PabOTaxX CTYIEHT
JIOIYCKaeT rpyObie ONIHOKH.
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