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1. OBIIAA XAPAKTEPUCTHUKA INPUMEPHOM PABOYEN NPOT'PAMMBI
YYEBHOU JUCHUIIJIMHBI «b/1.11 BUOJIOI'Us1»

1.1. Oo0aacTbs npuMeHeHHs padoyeil MPOrpaMMbl

PaGouas mporpamma yueOHOM mucuurummabl «b/[.11 buonorus»  ABmseTcs dYacThio
OCHOBHOH TpodeccCHoHaNbHOW 00pa30BaTEeIbHON MpOTrpaMMbl CpeIHEro MnpodeccruoHalIbHOTO
obpazoBanus (nanee OITOII CITO) B coorBerctBUn ¢ ®I'OC CIIO mno cnenmansuoctu 15.02.16
Texnonorust MammHocTpoeHus. IIpumepHast pabodass mporpamma paspaboTaHa uis JIHUIL C
HapyIICHUEM CIIyXa.

1.2. MecTO JUCUMILIIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMBbl:

Vuebnas aucummmHa «bJ[.11  buomorums»  sBiseTcs  00sS3aTEIbHOM  YacThIO
0011e00pa30BaTeIbHOTO LKKIA 00pa3zoBaTelabHON mHporpamMMel B cooTBerctBuu ¢ @I'OC mo
crenpaibHocTy 15.02.16 TexHOMOrHs MalIMHOCTPOEHUS.

Oco0oe 3HaueHWEe AUCHUIUIMHA MMEeT NpU (HOPMHUPOBAHWHM WU PA3BUTUU CIICTYIOIIUX
KOMIIETCHIINN:

OK 01 BeiOupares cnocoObl pemeHus 3aaad  HpoPecCHOHATBHON JeATENbHOCTH,
MPUMEHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 OcymecTBIsATh MOUCK, aHATTN3 U HHTEPIIPETALNIO WH(POPMAINN, HEOOXOAUMOM ISt
BBITIOJTHEHUS 33/1a4 PO ECCHOHATBHON AeSITENbHOCTH

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

OK 07 CopneiicTBOBaTb COXpPAaHEHUIO OKpYXKaloIIeW Cpenbl, pecypcocOepekeHuto,
3¢ (peKTUBHO AeCTBOBATH B YPE3BBIYAMHBIX CUTYAIIHSIX

I[IK 5.4, Peann3oBbiBaTh TEXHOJIOTUYECKHE IMPOLECCHI

IMPOU3BOJACTBE C CO6J'IIOI[CHI/ICM Tpe6OBaHI/II7I OXpaHbl TpyAa, 0e30macHOCTH KU3HCOACATCIIbHOCTH 1

B MalllIMHOCTPOUTCIbHOM

3alllUThI oxpy;xaromeﬁ CpClabl, IPUHIUIIOB 1 MCTOI0B 6epe)KJ'II/IBOI‘O IMPpOU3BOJACTBA.

1.2. Ileab ¥ n1aHUpyeMble Pe3yJbTaThl 0CBOCHHUS JUCHMIIJIUHBI:
B pamkax mporpammbsl yueOHOH AMCHUIUIUHBI 00YYarOIIUMUCS OCBAaMBAIOTCS YMEHUS U

3HAHUSA
Kon Ymenus 3HaHus
ITK, OK
I1K.5.4 - Pa3BUTh YMEHHS OTIPEIENISATh )KUBbIE | - C(hOPMHUPOBATH IOHUMAHKE CTPOCHUS,
OK 01,0K 02, O0OBEKTHI B TPUPO/IE, MPOBOJAUTH MHOT000pa3us U 0COOEHHOCTEH JKUBBIX
OK 04, OK 07 HaOJIOIEHUS 32 DKOCUCTEMAaMH IS CHCTEM Pa3HOT0 YPOBHS OpraHU3aluu,

BBIABJIEHUS €CTECTBEHHBIX U
aHTpOHOFeHHBIX I/I3MeHeHI/H\/'I,
HHTEPIPETUPOBATH PE3YJILTATHI
HaAOJIFOIECHUIA.

- ¢(hOopMHUPOBATH HABBIKH MPOBEICHHS
MPOCTEUIITNX OMOIOTHIECKIX
9KCIEPUMEHTATBLHBIX UCCIICIOBAHUI
COOJIFOICHHEM TIPaBUII O€301TaCHOTO C
00BEKTaMH 1 000PYTOBAaHHEM.

- Pa3BUTh YMEHHS UCIIOJIb30BATh
MHPOPMALUIO OHOIOTUIECKOTO

XapakTepa U3 pa3InyHbIX HCTOYHUKOB.

- chopMHUPOBATH YMEHUS
MPOTHO3UPOBATH MOCICICTBUS CBOCH
JESITENTBHOCTH 110 OTHOIIEHHUTO K
OKpY)KaroIIeit cpejie, COOCTBEHHOMY

3aKOHOMEPHOCTEH MPOTEKAHUS
OMOJIOTMUYECKUX MTPOIISCCOB U SIBJICHUMN B
OKpY>Karolllel cpene, HeI0CTHOU
Hay4YHOW KapTHHBI MHPA, B3aHMOCBSI3H
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX
HayK.

- chopMHUpOBATH TOHUMAaHUE
3HAYUMOCTHU OUOIIOTUYECKON HAYKU U
TEXHOJIOTHI B PAKTHYECKOMN
JIeSTEIbHOCTH YEIOBEKa, PA3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHH U arpoOMOTEXHOIOTUH.




3I0POBBIO; 0OOCHOBBIBATH U
co0moaaTh MepBI IPOYUITAKTHKH
3a00/1€BaHUN.

2. CTPYKTYPA U COAEPKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThI

Buj yuedHoii paGoTsl 0o6bem B yacax
O0beM 00pa3oBaTeIbHON MPOrPaMMBbl YUeOHOH THCIUTITHHBI 72
B T.4. B ()opMe NPAKTHYECKOii MOATOTOBKH
BT. Y.
TEOPETUYECKOE 00YUCHUE 52
MIPAKTHYECKUE 3aHATHUS 20

B TOM YHCJIC
IMMPAKTHUYCCKHUEC 3aHATUA Hp&KTH‘-IGCKOfI IIOATOTOBKH

o

CamocTosiTennpHas paboTa

IIpoMe:xxyTouHas arrecranus B popme nuddepeHIUPOBAHHOIO -
3a4yera B 1 cemecTpe




2.2. TemaTu4ecKuii IVIaH U COJlep:KaHue YUeOHOU AU CHMIIIMHBI

HaumeHoBanune Copep:xanue yueOHOro MaTepraJa 1 GOpMbI OPraHU3ALMH 1eSITEJIBHOCTH 00yYAI0IIHXCH Oo0bem Koab! komnereHnumii
pa3/iesIoB U TeM B Yacax M JIUYHOCTHBIX
pe3yJbTaToB,
¢popmupoBanuio
KOTOPBIX
CIoco0CTBYET
3JeMeHT
MpPOrpamMmbl
1 2 3 4
Pazpen 1. Kiierka — cTpyKTYPHO-(DYHKIMOHAJIbHAS €AUHULA )KMBOT'0 16
Tema 1.1 Buonorus Copep:xanue y4eOHOT0 MaTepHaJia 2/0 OK 01
Kak Hayka. O0masn 1. CoBpemMeHHBIE OTpacii OMOJIOTHIECKHUX 3HaHUH. CBA3b OMOJIOrNH C APYTUMH HayKamu. Posb 1 mecTo OK 02
XapaKTepUCTHKA O6uonornu B (OPMHUPOBAHMM COBPEMCHHON HAyYHON KapTHHBI MHpA. YPOBHH OpPTraHH3aLUH KHBOH 2 OK 04
JKU3HU. marepun. OOmast XapakTepHUCTHKA XHU3HHU, CBOWCTBA JKUBBIX CHCTEM. XUMHWYECKHI COCTAaB KIETOK.
Tema 1.2 CrpykrypHo- | CoaepxaHue yueOHOro Mmarepuajia 2/2
(yHkunonaibHas 1. Knerounas teopus (T. IIBann, M. Illneiinen, P. BupxoB). OcHOBHbIE MOJIOKEHHSI COBPEMEHHOI
OpraHM3anys KJIeToK KJIETOUHOH Teopuu. THITBI KJIeTOUHON opranu3any. OTHOKIETOYHbIE 1 MHOTOKJIETOYHBIE OPTaHU3MBI. 5
Crpoenue npokaproTuieckoi KineTkd. CTpoeHue dyKapuoTHuecKkoil kieTku. Hekierounbie (hopmbl
JKU3HH (BUPYCHI, OakTeprodarn).
IIpakTHyeckoe 3aHATHE
Bupycusle u OakrtepuanbHbele 3aboneBaHus. OOLIME TPUHIMUIBI HCIOJIB30BAHUS JICKApPCTBEHHBIX 2
BemecTB. OcoOCHHOCTH TIPUMEHEHHs AaHTHOMOTHKOB. IIpeicraBiieHHE YCTHBIX COOOIIEHHI C
Npe3eHTalNeH, TOATOTOBICHHBIX 110 IEPEYHIO HCTOYHHKOB, PEKOMEH/IOBAaHHBIX IPENOIaBaATEIIEM.
Tema 1.3. Copep:xaHue y4eOHOT0 MaTepHaJia 4/2
CTpyKTypHO- 1. XpomocomHuas teopus T. Moprana. CrtpoeHHEe XpOMOCOM. XPOMOCOMHEIH Ha0Op KIETOK,
(pyHkunonaibubIe TOMOJIOTUYHBIE ¥ HETOMOJIOTHYHBIC XPOMOCOMBI, TAIUIOMAHBIA M TUILIOUIHBIN Habop. HyknenHoBble 4
dhaxTopnl kucinoTel: JTHK, PHK HaxoxneHue B KIETKe, HX CTpOSHUE U (YHKIUH. MaTpHIHBIE TIPOLIECCH B KIIETKE:
HAaCJ1eCTBEHHOCTH perumkanys, OnocunTes Oeinka, penapanus. ['eHeTHUECKUH KO U ero CBOMCTBa
IIpakTHyeckoe 3aHATHE
Pemenne 3agad Ha onpeeIeHNe OCIeJ0BATEIEHOCTH HYKJICOTHIOB, AaMHHOKHUCIIOT B HOPME U B CITy4ae 2
W3MEHEHUs rocienoBaTesbHoCcTH HykieoTuaos JJHK.
Tema 1.4. ConeprxaHue y4eGHOTr0o MaTepuaja 2/0
OO0MeH BelecTB U 1. INousaTHe MeTab0MM3M. ACCUMIIISAINS ¥ JUCCUMIUIAIS — JIBE CTOPOHBI MeTabonu3ma. Turer oOMeHa
NpeBpalieHue BEIIECTB: aBTOTPO(HBIA W TeTepoTpOdHBIA, a’dpoOHBIM W aHa’poOHBIA. I[lmacTudeckwii OOMEH. 2
JHEPrUM B KJeTKe dortocuHTe3. XEeMOCHHTES.
Conep:xanue y4eOHOT0 MaTepuaJia 2/0




Tema 1.5. JKuzHeHHBIH

1. Knerounsrit LUK, €ro nepuoabl. MI/ITO3, €ro CTaaiuu 1 MponucxoAdnue Npouecchl. Bbuonoruueckoe

UUKJ KJIeTkd. MuTo3, | 3HaueHue wmwuto3a. Meihos u ero craguu. IloBenenue xpomocoM B Mekose. Kpoccunrosep. 2
Meiios Bbuonoruueckuii cMpica Meiio3a
Pa3znen 2. Ctpoenue u GyHKIIMH OPpraHu3Ma 24 OK 01
Tema 2.1. CTtpoenne Coaep:xkanue yuedOHOro MaTepuaja 2/0 OK 02
OopraHmsma 1. MHOroKIeTo4Hble OpraHu3Mbl. B3auMOCBS3b OpPraHOB M CHCTEMBI OPraHOB B MHOTOKJIETOYHOM 5 OK 04
oprasusMme. ['omeocTas opranusma u ero nojiep>kaHue B Ipolecce KU3HeAesI TeTbHOCTH
Tema 2.2. Copep:xanue yueOHOr0 MaTepHaJia 4/0
®opmbl pasMHOKeHHsT | 1. Dopmbl pasMHOXKEHHsT OpraHu3MoB. becrojoe W monoBoe pasMHOXKeHHe. Buabl Oecrosioro
OPraHHU3MOB pasmHOxkeHus. IlonoBoe pasmHOxeHue. ['ameroreHes y >XMBOTHBIX. CrepmaTroreHes M OOIEHE3. 4
CrpoeHue NoJ0BbIX KieToK. OmIoI0TBOpEeHNe
Tema 2.3. Conep:xaHue y4eOHOT0 MaTepuaJia 2/0
OHTOreHes pacTeHHii, 1. HVuauBuayanbHOE pa3BUTHE OPraHU3MOB. JMOPHOTCHE3 M €ro CTaauu. [1ocTIMOpPHOHAIBHBIN
JKHBOTHBIX M neproa. Crazuy NOCTIMOPHOHAIBHOTO Pa3BUTHS Yy KMBOTHBIX M uenoBeka. [Ipsmoe u Hempsimoe 2
R — pa3BuTHe. bronorngeckoe crapenue u cMepTb. OHTOTeHe3 pacTeHui
Tema 2.4. Copep:xanue y4eOHOT0 MaTepuaa 4/2
3aKoHOMEpHOCTH 1. OcHOBHBIC TOHSTHS TCHETHKHU. 3aKOHOMEPHOCTH 00pa3oBaHMsi rameT. 3akoHbl I. Mennens
HacjIe10BaHUsA (MoHOTMOpHAHOE M MOJIUTHOPUIHOE CKpeluBaHKe). B3aumoneiicTeie reHoB 4
IIpakTnueckoe 3ansTHE
Pemenne 3amad Ha onpeieieHRe BEPOATHOCTH BO3HIKHOBEHUS HACIICACTBEHHBIX IIPU3HAKOB IIPH MOHO- 2
, JIW-, TIOJUTHOPHUIHOM W aHAJTH3UPYIOIEM CKPEIINBAHWH, COCTABICHHE TCHOTHIIMYCCKHX CXEM
CKPEIIMBAHUS.
Tema 2.5. Cuensiennoe | Comep:kaHue y4eOHOro MatTepuajia 212
HACJIeJ0BAHHE 1. 3axoner T. Moprana. CueruieHHOe HaclieIoBaHHE T'CHOB, HapyIIeHHe clelvieHns. Hacnemopanne 2
NPU3HAKOB MIPU3HAKOB, CIETUICHHBIX C ITOJIOM
I[IpakTnyeckoe 3ansTHE
Pemenne 3amau Ha ompezelieHHE BEPOSATHOCTH BO3HHKHOBECHHS HACIEACTBEHHBIX IPHU3HAKOB IIPH 2
CIIETIJICHHOM HacJIeIOBaHUH, COCTABJICHHE T€HOTUIIHYECKUX CXEM CKpPEIIUBaHUsL.
Tema 2.6. Conep:xanue yueOHOro MaTepuaja 4/2
3aKoHOMEpHOCTH 1. V3MeHYMBOCTH MPU3HAKOB. BUABI M3MEHYMBOCTH: HACJEJICTBEHHAs M HEHACIEICTBEHHas. 3aKOH
H3MEHYUBOCTH TOMOJIOTHYECKHX DPSJIOB B HaciencTBeHHOW m3MmeHunBocTH (H.M. BaBuioB). MyraunonHas Teopus
M3MEHYUBOCTH. Buipl MyTanuii u npuurHbl MX BO3HUKHOBeHUsA. KapuoTun uenoseka. HacnencrseHHbie 4
3a0o0eBanns venoBeKa. | €HHbIE W XPOMOCOMHBIE OOJIE3HW YelloBeKa. bolle3HM C HaciIeICTBEHHOM
peapacroJI0KECHHOCTBIO. 3HaueHue MCHHHHHCKOﬁ TCHCTUKU B TMPCAOTBpAICHUN W JICUCHUHU
TEeHETHYECKUX 3a00JI€BaHMH YEIOBEKA.
IIpakTHyeckoe 3aHATHE
Pemenne 3amad Ha ompeneneHue Tuma MyTallUd IPU Tepefadye HACICACTBEHHBIX HPU3HAKOB, 2

COCTABJICHUC 'CHOTUITMYCCKUX CXEM CKPCIIMBAHUSA




Pasnen 3. Teopust 3BoTonnu

Tema 3.1. UcTopus Copep:xanue yueOHOr0 MaTepHaJia 2/0 OK 02
3BOJIIOLIHOHHOI0 1. Tlepssie 3BomonnonHble koHuenmuu (OK.b. Jlamapk, JXK.JI. Broddon). DBomrounonHas teopus Y. OK 04
yUeHmusi. HapBuna. CuHTeTHYECKass TEOpPHUs SBOJIOIMU W €€ OCHOBHBIE IIOJIOKEHUS. MUKPOABOIIOIHS.
Muxpo3sBoJonust [Momynsiuus Kak aMeMeHTapHask €IMHULA YBOJTIONUH. [ eHeTHYeCKrue OCHOBBI HBOJIIOLUH. DJIeMEHTapHbIE 2
(axTops! sBosmoLMK. EcTecTBeHHbI 0TOOp — HampaBisionui Gpaxkrop 3Boitonnd. BunoodbpasoBanne
KaK pe3yJIbTaT MUKPOIBOIIOINH.
Tema 3.2. Copep:xanue yueOHOI0 MaTepHaJia 2/0
MakposBoaonns. 1.MakposBomonusi. @opMel U OcHOBHBIE HampaBieHuss MakposBomrormu (A.H. Cesepros). Ilytu
Bo3HnkHOBeHHE H JOCTIDKEHUsT Omomormyeckoro mporpecca. CoxpaHeHne OwopazHooOpasus Ha 3emie. [wmoressl u
pa3BHTHe KU3HH HA TEOPHH BO3HUKHOBEHUS KH3HM Ha 3emute. IlosBIeHNE EPBhIX KIETOK U nX 3Bomonust. [IpokapuoTsr n 2
3emute 9yKapuoThl. [IpOMCXOXICHNE MHOTOKJIETOYHBIX OPraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX IapCTB
9YKapHoT.
Tema 3.3. Copep:xanue yueOHOr0 MaTepHaJia 2/0
IpoucxoxaeHne 1. AHTpornosorusi — Hayka o yenoBeke. CucTeMaTnieckoe MoJoKeHne yenoBeka. CXOACTBO U OTIHYHS
YyeI0BeKa — YeJoBeKa C JKUBOTHBIMHU. OCHOBHBIE CTaIMU aHTPOIOTreHe3a. DBOJIOIHMS COBPEMEHHOTO YeNIOBEKa. ’
aHTpoONoOreHes UYenoBeyeckne packl M HX EJUHCTBO. Bpems u TyTH paccelieHHs 4elIOBeKa [0 IIIaHeTe.
[Tpucnoco6IeHHOCTh YeN0BeKa K Pa3HbIM YCIIOBUSM CPEAbI
Pazgen 4. dxonorus 18
Tema 4.1. Conep:xaHue y4eOHOT0 MaTepuaJia 2/0 OK 01
DKOJOrHYECKHE 1. Cpenpl oOnTaHUST OPraHU3MOB: BOJHAS, HA3€MHO-BO3/IYIIHAs, TIOYBEHHAS, BHYTPHOPTaHU3MEHHASI. OK 02
(haKTOpBI M cpebl Du3nKo-XMMHYECKHE OCOOEHHOCTH cpel oOuTaHusl opraHu3MoB. [IpucrocoOieHuss opraHusMoB K 5 OK 07
JKUZHH JKM3HM B pasHbIX cpenax. IloHsrme skonormueckoro daxropa. Kiaccudukamus 3KOIOrHYECKUX K54
(axropos. IIpaBuno muaumyma fO. JInbuxa. 3axon TonepantHoct B. lendopaa
Tema 4.2. Ilonyasinus, | Coaep:kaHue yueOHOro MaTepuajia 4/4
coodmiecTBa, 1.Okomnornyeckast XapakKTepUCTHKa BUJA M IMOMYJISIINAN. DKOJIOTHYECKass HUIIA BU/A. DKOJOTHYECKHE
3KOCHCTEMEI xapaktepucTuky nomymsanun. CoobmiecTBa 1 3KocucTeMbl. bronieHo3 u ero cTpykrypa. CBs3u MEXIy 4
oprann3Mamu B OuoneHose. CTpyKTypHbIE KOMIIOHEHTBI 3KOCHCTEMBI: INPOAYLEHTHI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BeliecTB ¥ MOTOK YHEPTUH B 9KocucTeme. Tpoduueckrue ypoBHI
IIpakTuyeckoe 3aHATHE
Tpoduueckre nernu u ceru. OCHOBHBbIE IIOKa3aTeld O3KOCHCTEMBI. buomacca W NPOAYKIMS.
OKonorn4Yeckne MUpaMHUAbl ducell, Onomaccsl W 3Hepruu. llpaBwio mupamuasl >HEpruu. Pemenwne 4
MPaKTHKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3a/IaHHH 110 MEPEHOCY BEIECTBA M YHEPIHU B IKOCHCTEMAX C
COCTaBIICHUE TPODUUECKUX IeTel M MUPaMu OMOMAcChl U SHEPTHHL.
Tema 4.3. Buocdepa - Copep:xaHue yueOHOI0 MaTepHaJa 2/0
rJ106aaLHAas 1.buocthepa — xwuBas obomouka 3emun. PaszButme mpencraBieHwii o Ouocdepe B Tpydaax B.W.
KOJOrAIecKAS Bepnanckoro. O6mactu 6mocheps! 1 ee KOMIIOHEHTHI. JKHBOE BelecTBO OMOChEpHl U €ro (YHKITUH. 2

cucTremMa




3akoHOMEpHOCTH cymiecTBoBaHus Ouochepbl. OcodeHHOCTH Orocdepsl Kak riI00aabHON IKOCUCTEMBI.
Junamuueckoe paBHoBecue B Ounocdepe. KpyroBopoTbl BemiecTB M OHOr€OXMMHYECKHE IMKIIBI.
I'mobassHBIE KOJIOTHYECKIE POOIEMBI COBPEMEHHOCTH

Tema 4.4. Biusinne Copep:xanue yueOHOI0 MaTepHaJia 212
AHTPONOI €HHBIX 1. AHTpomoreHHBIE BO3ICHCTBHUS Ha Onocdepy. 3arps3HEHUS KaK BUJ aHTPOIIOTCHHOTO BO3JEHCTBUS.
(daxrTopos Ha AHTpOTIOTeHHBIE BO3JEHCTBHS Ha aTMmocdepy. BosmedictBusa Ha ruapochepy. BozmeiictBus Ha 2
ounocepy yuTocdepy. AHTPONIOTCHHBIE BO3ACHCTBISI HA OMOTHYECKHEe cO00MIecTRa.
IIpakTnyeckoe 3aHATHE NPAKTHYECKOH OATOTOBKH
[Ipaktrueckoe 3ansATHE «OTXOABI MPOM3BOACTBA». Ha ocHOBe (enepanbHOr0 KinaccH(pUKaIHOHHOTO
KaTajgora OTXOAOB OMNPEAEISATh KJIAcC OIACHOCTH OTXOMOB; arperaTHOE COCTOSHHE W (DPU3HUCCKYIO 2
(dopMy oTX0IOB, OOpasyromuxcs Ha pabodeM MecTe / Ha 3Tamax IMPOU3BOJCTBA, CBS3aHHBIE CO
CHEHUATIBHOCTBIO.
Tema 4.5. Biausinue Conep:xaHue y4eOHOT0 MaTepuaJia 2/0
CONNAIBLHO- 1. 3n0opoBse u ero coctapistomuye. PakTopPbl, MOTO0KUTEIBHO U OTPUIATEIBHO BIHUAIONINE HA OPTaHU3M
AKOTOIHICCKHX yesoBeka. [IpoOiema TEXHOTEHHBIX BO3JCHCTBHI Ha 37I0pOBbE UeNIOBEKa (3JIEKTPOMArHUTHBIE IOJIS,
daKTopos Ha OBITOBAst XMMUsI, U30BITOYHBIC LIYMBI, PaJUalys U T.11.). AJlanTanys opranu3mMa 4ejioBeka K pakropam 2
okpykaromier cpeabl. [IpuHiunel GopMupoBaHus 310poBbecOeperaromiero noseacHus. dusndeckas
310pOBLE TEI0BCKA AKTHBHOCTb U 3JOPOBLC. buoxumudeckue acrekThl palOHAJIBHOI'O MATAHUA.
Pa3zpnen 5. buosorust B JkM3HU 6
Tema 5.1. Conep:xanue yueOHOro MaTepuasa 2/2 OK 01
Buorexnosnoruu B 1. buorexHoIOTHs KaKk HayKa ¥ Ipou3BocTBO. OCHOBHBIE HAIIPaBJICHUS! COBPEMEHHOW OHOTEXHOJIOTHH. OK 02
JKU3HH KAKI0T0 MeTtoael OnotexHoaorud. OObEKTHl OMOTEXHOJOTMH. DTHKA OMOTEXHOJOTHYECKUX M T€HETHUYECKHX ) OK 04
sKcHepuMeHToB. llpaBmia moucka u aHamu3a OMOZKONOTHYECKON HMHGpOpManmMM M3 Pa3IHIHBIX LK 5.4
HNCTOYHUKOB.
IIpakTHYeckoe 3aHATHE NPAKTHYECKOI MOATOTOBKH
Keticel Ha aHanu3 WHGOPMAIMK O HAYYHBIX JOCTIDKCHHSIX B OOJIACTH T'€HETHYCCKMX TEXHOJOTHIA, 2
KJIETOYHOW MHXECHEPHH, ITHIIEBBIX OMOTEXHOJIOTHI.
Tema 5.2. ConepixaHue y4eOHOT0 MaTepHaja 0/2
Buorexnonornm n IIpakTHyeckoe 3aHATHE NPAKTHYECKOI MOATOTOBKH
TeXHHYeCKHe CUCTeMbl | Pa3BUTHE OHOTEXHOJOTHU C MPUMEHCHHEM TEXHHYECKHX CUCTeM (OMouHXeHepus, OnonHpopMaTHKa,
OMOHMKAa) W WX NPUMEHEHHWE B JKM3HU YEJIOBEKAa, IOMCK W aHalu3 MH(GOPMAIMH W3 Pa3IHIHbIX 2
ucroyHukoB. Keiicel Ha aHanmm3 WHGOPMANMM O pa3BUTHH OHOTEXHOJOTMH C HpUMEHEHHEM
TEXHHUYECKUX CHCTEM (I10 TPYHIIam).
IMpome:xkyTounasi arrecranus B ¢popme auddepenuupoBanHoro 3auyera B 1 cemecrpe 2
Bcero: 72




3. YCJIOBUSA PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIATLIMHBI

3.1. [ns peanu3anmuum NPOrpaMMbl Y4eOHOH JUCUMILIMHBI [O0JIKHBI OBITh
NpeaycMOTPEHbI cileAyIolue cneluaabHble NoOMeleH s :

Kabuner ecTeCTBEHHOHAayYHBIX JHCLUUIUIMH, OCHAIICHHBIA  OOOpYyZOBaHHEM |
TEXHUYECKUMU CPEICTBAMH OOyUCHHUS:

KomruiekT ayauropHoit Mmebenu Ha 26 OCaI0UHBIX MECT

ABTOMaTH3UPOBAaHHOE paboyee MecTo mpernogaBaTens — 1 mr.

[IpoekTop — 1 mit.

OkpaH — | mir.

AynutopHas 1ocka — 1.

Crenpgsl — 3 mIT.

Ha6op nutakaros.

KommiekT yueOHO-MEeTOANYECKIX MaTEePHUAIOB JIJIsl 00y4Jaronuxcs Ha (IienI-HaKOHUTEe.

Opranusanus paéoyero mecra

- peKOMEeHayeTCs -

mepBasi WM BTOpas mapra (OKOJO OKHAa WM B CpPEeOHEM pOJly) C OpraHu3anuen
JIOCTaTOYHOTO MPOCTPAHCTBA, YTOOBI OOYYAIOLIUICS B YCIOBHSIX PEUYEBOrO MOJUIIOra HMEI
BO3MOXXHOCTh TIOBOPAYUBATHCS M CIYXO0-3pUTEIBHO BOCIIPUHUMATH PeUb OKPYKAIOIIUX

- PacIoNOXKEeHNE 00YJAOIIErocs TAKUM 00pa3oM, 4TOOBI €ro JIydIle CbIIaIiee yxo ObU1o
MaKCHMaJIbHO MPHUOIMKEHO K TIeIarory Ha 3aHsATHH (CIpaBa/ciieBa OT Ie1arora)

- ayadropus JIOJDKHa OBITh 00OpYJOBaHA CTAIMOHAPHOW 3BYKOYCHJIMBAOIICH
anmapaTrypoi KOJUIEKTUBHOTO TIOJIb30BAHUS

- y4yeOHas ayauTOpHs JOJDKHA OBITh O0OpYZOBaHA PaIUOKIACCOM, KOMITBIOTEPHOM
TEXHHUKOM, ayAMOTEXHUKON (aKyCTUUECKUI YCUITUTENb U KOJOHKH), BUICOTEXHUKOH, JOKYMEHT-
KaMepoi, TekcTopoHaMu

- OCHAIllEHUE ayAUTOpPUH MYIbTUMEAMHHON ammapaTypoi: JOCKa C MPOEKTOpOM /
WHTEPAaKTUBHAsI TAHENIb, KOMIBIOTEp C KOJIOHKAMU U BBIXOJIOM B HMHTEPHET, CpPeACTBa s
xpaHeHus u nepeHoca nHpopmanuu (USB-HakonuTenu, npuHTep, CKaHep)

- crienuanbHOoe 000py/I0OBaHUE /IS 3aHATUM Cypjolenarora u joromneaa (3epkaino, FM-
cucreMbl, uHAUKarop 3Bydanus WH3, cypnomoronenndeckuii TpeHaxep «/Ipmbdald2y,
crenuaibHble KoMnbloTepHble porpamMMbl Hearthe World, Speech W u np.)

TexHnuyeckue U NPOrpaMMHbIe CPeACTBa 00LEro U CIeNHaJIbLHOr0 HA3HAYCHHUS

- HayIIHUKH ¢ MUKPO(GOHOM

- MOOWMJIBHBIN paiMOKIIace

- akyctuueckas cucrema (Cuctema cBOOOJHOTO 3BYKOBOTO MOJs) MH(POpPMALMOHHAS
WHIYKIIMOHHAS CHCTeMa

- TeKCTO(OH

- BUACOTEKA YUYEOHBIX M JAPYIHX HCIIOJIB3YEMbIX B 00pa3zoBaTeIbHOM IPOIIECcCe
BUJCO(PUIBMOB C CYOTUTpaMH

- MyJBTUMEIUIHbBIE CPECTBA ITpHeMa- repeaadn yueOHoi napopmanuu (poeKTop

- TEJIEBU30P

-MHTEepPaKTUBHAs MaHellb, JOKYMEHT-Kamepa U T.I1.)



-CypJIOTEXHUYECKHE CPEICTBA JIJI1 KOMIIEHCAIUH YTPAYSHHOMN WM HAPYIIEHHOM CITyXOBOU
byHKIIUN

TexHu4eckue U NPOrpaMMHBIe CPeACTBA 00111ero U CenUaJIbLHOI0 HA3HAYCHHUS

- HAyUTHUKH ¢ MUKPO(GOHOM

- MOOMJIBHBIN paInoOKIIacc

- aKyCTHYecKas

cuctema (Crucrema cBOOOHOTO 3BYKOBOTO TTOJIS)

- UH(pOpMaLIMOHHAs MHIYKIIMOHHAS CUCTEMA

- TeKCTOOH

- BHJEOTEKa Yy4YeOHBIX M JPYIHX HCIOJIB3YEMbIX B 00pa3oBaTEIbHOM IPOLIECCEe
BUACOPHIBMOB C CYyOTUTpaMu

- MYJbTUMEIUHHBIE CPEJCTBa IMpHeMa- IMepenayd y4eOHOH WHopmanuu (MPOEKTop,
TEJEBU30p, MHTEPAKTUBHAS [IaHEIb, JOKYMEHT- Kamepa U T.I1.)

- CypAOTEeXHHYECKHE CpEeACTBa MJi1 KOMIICHCAIMM YTPAue€HHOW WM HapyIICHHOMN
CIIyXOBOH (DyHKIIHH.

3.2. UnopmannonHoe odecnevenne peaju3anum NporpaMmbl

Jlnsa peanuzanuu nporpaMMmbl OuOIHOTEUHBINH (OHI 00pa3oBaTeNbHON OpraHu3aluu
JIOJDKEH MMETh TeYaTHbIC W/WJIH 3JICKTPOHHBIE 00pa3oBaTeIbHbIe M MHPOPMAITMOHHBIE PECYPCHI,
pexomennoBanHple  @YMO, nns ucnonb3oBaHusi B oOpasoBarenbHOM Imponecce. llpu
dbopMupoBaHnn OHOTHOTEIHOTO POHIA 0O0pA30BATEIIFHON OpraHu3anueil BRIOMPACTCsT HE MEHEe
OJIHOTO M3JIaHUS U3 NIEPEUNCIICHHBIX HU)KE NI€YAaTHBIX U3/1aHuM U (WIN) JIEKTPOHHBIX U3JaHUN B
KayeCTBE OCHOBHOTO, TP STOM CITUCOK, MOXET OBITh JJOTIOJTHEH HOBBIMU U3/IaHUSIMHU.

Y4eOHble ¥ HH(GOPMALIMOHHBIE PECYPCHI

- YUeOHUKH B JIEKTPOHHOM M [1€4aTHOM BapHaHTe

- yueOHble TocoOus1, MaTepHaIbl sl CAMOCTOSTEIbHON paboTHI B Ie4aTHOW (hopMe UITH B
(dopMe IEeKTPOHHOTO JOKYMEHTa

- IPOTrPaMMBbl BUPTYaJIbHBIX Ja0OPATOPHBIX paboT

- cucTeMa [MOAJIEp)KKM y4deOHOro mpouecca oOpa3oBaTeIbHOM — OpraHu3aluy,
(GyHKIIMOHUpYIOLIAs Ha MpOrpaMMHON 00pa3oBaTeNIbHOM miuaTdopme

- 3JIEKTPOHHBIE 00pa30BaTENIbHbBIE PECYPCHI

-MYJIbTUMEIUNHBIE PECYPCHI

- CEpBUC BUICOKOH(DepeHnit

- IporpaMMHOE obecrieueHue sl TEKCTOBOM, TOJI0COBOM 1 BUAEOCBSI3U

- IEPUOINYECKUE U3AAHNS B JIEKTPOHHOM U IIEYaTHOM BAPUAHTE.
3.2.1. OcHOBHBIE eYaTHbIE U3TAHUS

[Tapmryruna JI.A. EcrectBo3Hanue. bruonorus: yae0. ais CTyad. yApexACHUHN CPe]l.
npod. oopazosanus /JILA. [lapmryruna. — 2-e u3a., crep. — Mocksa: Axkagemus, 2020. — 352 c.
3.2.2. OCHOBHBIE JJICKTPOHHbIC U31AHUA
1. buonorus: yueOHUK U IPAaKTUKYM JUI CpeIHEro mpodeccuoHaabHoro oopazosanus / B. H.
SApeirun [u gp.]; nox penakuueit B. H. Apsiruna. — 2-e u3a. — Mocksa: M3znatenbctBo FOpaiir,
2023. — 378 c. — (IIpodeccuonansnoe oopazoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
aneKTpoHHbIHN // O6pazoBarenbHas wiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511618

3.2.3. JlonoJHUTEIbHbIE HCTOYHUKH
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1. BBC «YHuBepcureTckas budanoreka online» - http://biblioclub.ru/
2. 9BC IOPAUT — https://urait.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JUCHUTIJIMHBI
Texkymuil KOHTpPOJIb YCHEBAEMOCTH U OLICHKA pEe3yJIbTaTOB OCBOEHUS JIUCLUIUIMHBI
OCYIIECTBJISIECTCS 3aHATH,

nmpernoaaBarcJicMm B IIPOLECCE

TCCTUPOBAHMS, a4 TAKIKC BBIIIOJIHCHUS 06y‘-IaIOH_[I/IMI/ICSI UHAWBUAYAJIBbHBIX WU I'PYIIIIOBBIX SaﬂaHHﬁ.

MPOBEACHUS  MPAKTHYECKUX

[Tpu HEeoOXxoammocTH A uHBaNUAoB u Jui ¢ OB3 mpemycmarpuBaercs yBelIMUeHUE
BpPEMEHU Ha MOATOTOBKY K 3a4eTy, a TakKe MPEOCTaBIISICTCS JOMOJIHUTEIBHOE BpeMs s
MOJTOTOBKU OTBETA Ha 3a4eTe.

s obydaromierocs WHBaJINAA WIH 00YYarOIIerocs ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU
3JI0POBBSI OCYIIECTBIISETCS BXOJIHOM KOHTPOJb, HA3HAYEHHE KOTOPOTO COCTOUT B OMpEeIICHUU
€ro CrocoOHOCTeM, 0COOEHHOCTEH BOCIPUSATHSL U TOTOBHOCTH K OCBOGHHUIO y4eOHOr0 MaTepHana.
®dopma BXOIHOTO KOHTPOJIS JIJIsl 00yUJaromMUXCs MHBATUIOB U O0YUYaIOIIMXCS C OrPaHUYE€HHBIMU
BO3MOXXHOCTSIMU 3JIOPOBBSI TIIpeaycMoTpeHa B (opme TtectupoBanus. [Ipu HeoOxomumocTu

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

Pe3yabTaThl 00yueHus

Kputepun onenku

MeToabl OLIeHKH

- c(hopMUpOBaTH TOHUMAaHHUE CTPOSHHUS,
MHOT000pa3us U 0COOEHHOCTEH JKUBBIX
CHCTEM Pa3HOr0 YPOBHS OpraHU3aIiH,
3aKOHOMEPHOCTEU NPOTEKaHUS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUN B
OKpY>Karollleu cpejie, eTOCTHON HayuHOH
KapTUHBI MHUpa, B3aUMOCBA3H
B3aMMO3aBUCHMOCTHU €CTECTBEHHBIX HAYK.

- cOpMHPOBATH MIOHUMAHHUE 3HAYUMOCTH
OMOJIOrNYECKON HAYKH U TEXHOJIOTUH B
NPaKTUYECKOW AEATEIIbHOCTH YeJI0BEKa,
Pa3BUTHUHU COBPEMEHHBIX METUITTHCKUX
TEXHOJIOTHH U arpoOMOTEXHOIOTHH.

- pPa3BUTh YMEHUS ONPECIISITh dKUBBIC
00BEKTHI B IPUPO/IE, TPOBOIUTH
HAOJIFOIEHHUS 3a DKOCUCTEMAMH IS
BBISBJIEHUS €CTECTBEHHBIX U
AHTPOIIOTCHHBIX U3MEHEHHUI,
HHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIIOICHU.

- c¢(hopMHPOBATH HABBIKH MTPOBEACHUS
MPOCTEHIINX OMOJIOTHYECKIX
9KCIEPUMEHTANIBHBIX UCCIIET0BAHUI

OrneHka «5» CTaBUTCS 3a TaKHUE
3HaHUA, KOTIa:

a) CTYJICHT OOHapyKHUBaeT
YCBOGHHUE BCero oobema
IpOrpaMMHOT0 MaTepuaia,

6) BBIACIIACT I''TaBHBIC ITOJTOXCHHA
B U3YUYCHHOM Marcpuaji€c u HE
3aTpyAHACTCA IMPU OTBETAX Ha
BUJAOU3MCHCHHBIC BOIIPOCHI,

B) CBOOOJIHO MTPUMEHSIET
MOJTyYCHHBIC 3HAHHS Ha MPAKTHKE,

T') HE IOTYCKaeT OMMOOK B
BOCTIPOM3BEICHNN U3yUYEHHOTO
MaTepuana, a Takke B
MUCBMEHHBIX PaboTax u
BBITIOHSIET MOCIIETHAE YBEPEHHO 1
aKKypaTHO.

OreHKa «4» CTaBUTCS, KOrJa:

a) CTYJICHT 3HAET BECh U3yUYCHHBIN
marepual,

OHeHKa Ha INPaKTUICCKUX
3aHATHAX

Pedepar
TectupoBanue

OneHka BBITOJIHEHUS
JIoMaIrHe paboTbl

VY CTHBIN OTBET
@pOoHTaIBHBIA OIIPOC
WnauBumyansHOE 3a1aHMe

JuddeperunpoBanHbIi
3a4eT
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COOJTFOICHUEM TIPaBUI O€30ITaCHOTO C
00BeKTaMH B 000PYyTOBAHUEM.

- pa3BUTh YMEHUS HCII0JIb30BaTh
“H()OPMAITHIO OMOJIOTHIECKOTO XapaKTepa
U3 pa3IYHBIX UCTOYHUKOB.

- cOpMHPOBATH YMEHUS POTHO3UPOBATH
MOCJIE/ICTBUS CBOEH JESITENEHOCTH 110
OTHOIIICHUIO K OKPYKaIIIEH cpee,
COOCTBEHHOMY 3/I0pPOBBIO; 000CHOBBIBATH
1 cOoOI0IaTh MEPHI IPOMUIAKTHKH
3a00JIeBaHuUH.

0) oTBeuaeT Oe3 0coOBIX
3aTPYJTHEHHUI Ha BOIIPOCHI
npenoaBares,

B) YMEET NIPUMEHATH NMOJTYUCHHBIC
3HaHUA Ha IIPAKTHUKE,

T) B YCTHBIX OTBETaX HE JIOMMyCKaeT
CEPBLE3HBIX OMIMOOK, JIETKO
YCTpaHSET OTACIbHBIC HETOUHOCTHU
C TIOMOIIIBIO JIOTTOJTHUTEIEHBIX
BOIIPOCOB MPEIOIaBaTeNs, B
MUCHMEHHBIX PaboTax Jenaet
HE3HAYHMTEIIbHBIC ONIMOKH.

O1eHKa «3» CTaBUTCA 3a 3HAHUS,
Korzia:

a) CTyZIEHT OOHAPYKUBAET
YCBOEHHE OCHOBHOTO MaTepHalia,
HO UCTIBITHIBAET 3aTPYAHECHUE MTPU
€ro caMOCTOSATEIILHOM
BOCIIPOU3BEACHUU U TPEOyeT
JIOTIOJTHUTENBHBIX U YTOYHSIOIIIX
BOIMPOCOB MPENOABATENS,

0) mpennoyuTacT OTBEYaTh Ha
BOITPOCHI, BOCIIPOU3BO/ISIIIETO
XapakTepa U MCIBITHIBACT
3aTpyaHEHHE TIPH OTBETAX Ha
BHIOM3MEHEHHBIE BOIIPOCHI,

B) JIOIyCKAeT OLIHUOKH B
MUCHbMEHHBIX padoTax.

OrneHka «2» CTaBUTCSA, KOT/Ia y
CTY/ICHTa UMEIOTCS OTICIbHEIE
HpE/ICTaBICHHUS 00 N3y4YEHHOM
marepuaie, Ho Bce e OoJbInas
4acTh MaTepualia He YCBOCHa, a B
NHCBMEHHBIX paboTax CTYJIEHT
JIOITYCKaeT rpyOble ONIHOKH.
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