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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. IlpumepHast pabouas mporpamma paspaboTaHa Ui JUI C
HapyIICHUEM 3pEHUSI.

1.2. MecTo THCHUIUIMHBI B CTPYKTYpPe OCHOBHO# 00pa30oBaTe/ibHOI MPOrpaMMbl:

Vuebnas gucummmHa «bJ[.11 buomorus» saBasercs  00S3aTEIBHOM  YacCThIO
0011e00pa30BaTeNIbHOTO LUKIA 00pa3oBaTelbHON mporpamMmel B cooTBeTcTBUU ¢ PI'OC 1o
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 OcymiecTBIsATh MOUCK, aHATTN3 U HHTEPIIPETALNIO HH(POPMAIMN, HEOOXOAUMOM /ISt
BBITIOJTHEHUS 33/1a4 PO ECCHOHATBHON AeSITENbHOCTH

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

OK 07 ConeiicTBOBaTh COXpPAaHEHUIO OKpY)KAlOIIEH Cpenbl, pecypcocOepeKeHuIo,
3¢ (peKTUBHO AeCTBOBATH B YPE3BBIYAMHBIX CUTYAIIHSIX

I[IK 5.4, Peann3oBbiBaTh TEXHOJIOTUYECKHE IMPOLECCHI

IMPOU3BOJACTBE C CO6J'IIOI[CHI/ICM Tpe6OBaHI/II7I OXpaHbl TpyAa, 0e30macHOCTH KHU3HCOACATCIIbHOCTH 1

B MalllIMHOCTPOUTCIbHOM

3alllUThI oxpy;xaromeﬁ Cpeabl, IPUHIUIIOB U MCTOAOB 6Cpe)KJ'II/IBOFO IMpOU3BOJCTBA.

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 OTIPEIENIATh )KUBbIE | - C)OPMHUPOBATH 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
MPOCTEUITNX OMOJIOTHIECKIX
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)KaroIIeil cpejie, COOCTBEHHOMY

3aKOHOMEPHOCTEH MPOTEKAHUS
OMOJIOTMUYECKUX MTPOIIECCOB U SIBJICHUH B
OKpY>Karolllel cpene, UeI0CTHOU
Hay4YHOW KapTHHBI MHPA, B3aHMOCBSI3H
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX
HayK.

- chopMHUpOBATH TOHUMAaHUE
3HAYUMOCTHU OUOIIOTUYECKON HAYKU U
TEXHOJIOTHI B PAKTHYECKOMN
JIeSTEIbHOCTH YEIOBEKa, PA3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHHA 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 NOATOTOBKHU
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 u GoOpMbI OPraHU3ALMH JeATEJbHOCTH 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 — 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
NMpeaycMOTPEHBI cJIeAyIoIue Crel[HaTbHbIe OMeIIeHUs:

KabuHeTr ecTecTBEHHOHAYYHBIX JUCIHIUIMH, OCHAIICHHBIM 00OpyJAOBaHHEM U
TEXHHUYECKUMHU CPEJICTBAMU OOyUCHUSI:

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.

KoMIuIekT yue0H0-MeTOIMUSCKUX MATEPHAIIOB JIJIsl 00yJaronuXcs Ha (IIeI-HaKOIHUTEIIE.

Opranu3anus padoyero Mecra:

- PEKOMEHIYETCsI BBIICIUTD I 00Yy4aroIerocs MEeCTo B IEPBOM PsLy, Y OKHA

- yueOHBIE TOMeEHIeHHs O00OpYyAYyIOTCI KOMOMHMpPOBAaHHOW CHCTEMOH  00I1ero
HCKYCCTBEHHOT'O U MECTHOTO OCBEIICHHUSI.

CymMapHbIil ypOBEHb OCBEIIEHHOCTH OT OOIIEr0 U MECTHOT'O OCBEIICHUS

JIOJDKCH COCTABIIATD:

JUIST OOYYArOIIUXCS C BBICOKOW CTETICHBIO OCJIOXHEHHOW OJIM30PYKOCTH M BBICOKOM
cTeneHbto aanbHo30pkocT 10001K;

Il 00yYaroIUXCs ¢ TIOPAKEHHEM CETYaTKH M 3pUTEIHHOr0 HepBa (0e3 cBeTOOO0s3HN) -
1000-15001xk;

TUIs 00YJaroIIUXCsl CO CBETO00S3HBI0 - He Oonee 500 mk;

JUIS OOYYaroIIUXCS CO CBETOOOSI3HBIO HAJ Y4YeOHBIMH CTOJIAMH IpPeIycMaTpPUBAETCS
pa3eNbHOE BKIIOYEHHUE OTICIbHBIX TPYII CBETHIILHUKOB OOIIET0 OCBEIICHHUS,

- MapThl U CTOJIBI OOYYArOMIMXCs, CTPAJAIOIIMX CBETOOOSI3HBIO, PAa3MEIAIOTCA TaKUM
00pa3zoM, 94ToOBI He OBUIO MIPSIMOTO, Pa3ApaKaIOIIETro MOMAaJaHus CBETa B r1a3a 00yJaromuxcs;

- B y4eOHBIX ayJUTOPHSIX OKpACKa IBEPEH 1 IBEPHBIX HATMYHUKOB, BRICTYIAIONUX YacTEH
MeOenn ¥ 00OpYyIOBaHUS JIOJDKHA KOHTPACTUPOBATH C OKPACKOM CTEH W MMETh MAaTOBYIO
MTOBEPXHOCTh;

- uig o0ecreyeHnss OpUEeHTUPOBKH B 3/IaHUU, COKPAILIEHUS M3JIHUIIHUX MEePEIBKEHUI, a
Takke A5 0e30MacHOCTH O0ydaroluxcsl yueOHble U MHbIE MOMEIICHUS I HUX KEJIaTelTbHO
pa3MeIiaTh He BhIIIE BTOPOTO 3Taxa,

- OMacHbIe /ISl 00YUaIOIUXCs C HAPYIICHUEM 3pEHUSI MECTA TOJKHBI UMETh OTPaXkKICHUS,
o0ecreunBaroIue MOJHYI0 0€30MaCHOCTh;

JBEpH 1 TIKA(QbI BCETIa TOJKHBI OBITh 3aKPBITHI, HX HEIIb3sI OCTABJISATH MPHUOTKPHITHIMHU;

- oOydJarommxcst He00X0IUMO MPEAYIPEKAATh 00 U3MEHEHUN PACIIOJIOKEHUSI MeOeTn B
ayJIUTOPUH, IIPUBBITHOTO PACIIOIOKEHHUS MTPEIMETOB, KOTOPBIMH OH TIOJIB3YETe;

- WCTOJB30BAaHUE B AaAYyAUTOPUU BHU3YAIbHBIX OPHUEHTHUPOB, BBIMIOJHEHHBIX SPKUMU
[[BETaMU, MUKTOTPAMM, OCBEIIAEMBIX yKa3aTelel, HaIICe, TOJICBETKH B 3aTEMHEHHBIX MECTaxX
(B mkadax Ass KHUT, TOCOOUiA);



- KOMIUIEKT OCHAIICHHs JUIsl CTallMOHApHOro padodero Mecra Ui HE3psuero Wi
CITa0OBUISIIIETO TIOJIL30BATENS: IEPCOHATBHBIA KOMIBIOTEP ¢ OOIBIIMM MOHUTOPOM (19 - 24™), ¢
nporpaMMmoil  skpanHoro aocryna JAWS, mporpammoii skpannoro ysemumuenus (MAGic,
ZoomText) u aucruieeM, UCHOIB3YIOMUM cuctemy bpaitnsa (penbedHO- TOueyHoro mpudr),
YUTAIONIAs MAIIMHA, TOPTATUBHBIN BUCOYBEIHUNTENb,

- KOMIUIEKT OCHAIIeHHUA i MOOWUIBbHOro pabodero MecTa JUisi HE3psS4Yero Wi
C1a00BHIAIIETO TIOJIb30BATEIIS: HOYTOYK (MJIM HETOYK) C TpOorpaMMoi SKpaHHOTo nocTymna JAWS,
nporpammoii dkpaHHoro yBenuueHus (MAGic, ZoomText) W TOPTaTUBHBIM JHUCILICEM,
UCHONB3YIONIMM  cucTteMbl  bpaitng  (penbedHo-  ToueyHbld  mpUGT), MOPTATHUBHBIN
BUJICOYBEITHYUTENb, TUDIOMAPKED.

TexHnyeckue U NPOrpaMMHbI€e CPeJACTBA 00LEro U CreNHaJbLHOr0 HA3HAYeHU s

- aganTanys o(UIIMATBHOTO caiiTa 00pa30BaTEILHON OpPraHU3aAINH

- JIUCIUICH C HWCIIOJIb30BaHHWEM CcHUCTeMbl bpaiins (penbedHo- ToueuHblii mpudt) 40-
3HAKOBBIM WK 80- 3HAKOBBIN, UM TOPTATUBHBIN TUCTLICH

- IPUHTEP C UCMOJIb30BaHHeM cucTeMbl bpaiins (penbedHo- ToueuHslii mpudr)

- IporpaMma SKPaHHOTO JJOCTYIMa C CHHTE30M peUH

- IporpaMmMa SKPaHHOTO YBEIUYCHUS

- pemakTop TekcTa (mporpamMma Juis IepeBoja OObIYHOro mpHuQTa B OpailieBCKHil U
00paTHO)

- nporpammebl cuHTe3a peun TTS (Text-To-Speech)

- YUTaouas MalyuHa

- CTAIlMOHAPHBIN ANEKTPOHHBIN YBEIUUUTEb

- py4HOE YBEJIMYHUBAIOIIEE YCTPONUCTBO (MOPTATUBHAS DJIEKTPOHHAS JTYIIa)

- JJIEKTPOHHBIN YBEIMYUTENb JUIH YIAIEHHOIO IPOCMOTpa

- TU(IIOMapKep

- MyJbTUMEIUIHAs OMOIMOTEeKa ¢ MeTUaruom.

3.2. UndopmanmnoHHoe obecniedeHHe peajn3alui NPorpaMmMbl

VY4eOHble 1 MH(OPMALIMOHHBIE PECYPCHI

- YUeOHUKH B DJIEKTPOHHOM H MT€YaTHOM BapUaHTE

- yueOHbIE€ TOCOOMS, MaTEepHAJIbI ISl CAMOCTOSITEIbHON paboThl B Ie4aTHON Gopme

(BBINIOJIHEHHBIE KPYNHBIM mIpudrom, mpudrom bpaitng) unu B Gopme 371EKTPOHHOTO
JIOKYMEHTa

- penbedHbIe HAMIIAHBIE TOCOOMS, MYJISDKU €CTECTBEHHOM (OpPMBI U pa3mepa

- IPOTPaMMBbI BUPTYaJIbHBIX

JlaGopaTopHBIX paboT

- yueOHbIE MaTepuaisl B aynnopopmare

- cucTeMa TMOAJIEP)KKM y4deOHOro rmpoiecca oOpa3oBaTeNbHOM — OpraHM3allu,
(GyHKIIMOHUPYIOLIAs Ta MpOorpaMMHON 00pa3oBaTeNbHOM maaTgopme

- JJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI

- MyJIbTUMEIUIHbIE PECYPCHI

- CEpBUC BUICOKOH(DepeHni

- IporpaMMHOE obecrieueHue sk TEKCTOBOM, FOJI0COBOM U BUIEOCBSI3U

- IEPUONIECKHE U3JAHUS B DJICKTPOHHOM M IIEYaTHOM BapHaHTE.

3.2.1. OcHOBHbBIE eYaTHbIE U3TAHUS
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[Tapmryruna JI.A. EcrectBo3Hanue. buonorus: yae0. aiis CTya. YUpexACHUHN CPE]I.
npod. obpazosanus /JILA. [lapuryruna. — 2-e u3a., crep. — Mocksa: Axkagemus, 2020. — 352 c.
3.2.2. OcHOBHBIE 3JICKTPOHHBIE H31aHUS
1. buonorus: yueOHUK U IPAKTUKYM JJIsl CpEIHEro npodeccuonanbHoro oopasosanus / B. H.
SApeirus [u gp.]; nox penakuueit B. H. Apeiruna. — 2-e u3n. — Mocksa: M3natensctBo FOpaiir,
2023. — 378 ¢. — (Ilpodeccronansuoe odpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
anexkTpoHHbIN // OOpaszoBarenbHas maatdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/511618

3.2.3. JlonoJiHUTEIbHbIE HCTOYHUKH

1. OBC «YuuBepcurerckas oubimoreka online» - http://biblioclub.ru/

2. OBC IOPAUT — https://urait.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
YYEBHOM JUCHUTJINHBI
TGKYIIII/If/'I KOHTpPOJIb YCIICBAEMOCTH M OLCHKAa PpEC3YyJbTaTOB OCBOCHHUA OHUCHUILIMHBI
OCYIIECTBIISIETCS 3aHSATHUM,

nmpernoaaBarcjicMm B IIPOLECCE

TCCTUPOBAHM:, a4 TAKIKC BBITIOJIHCHUS 06y‘-IaIOHII/IMI/ICH HHAWBUAYAJIBHBIX U I'PYIIIOBBIX 3aﬂaHHﬁ.

IIPOBEJCHUSI MPAKTUYECKUX

[Tpu HeobxoaumocTH Ais MHBanUAOB U jul ¢ OB3 mpenycmarpuBaeTcsi yBelMYEHHE
BPEMEHU Ha IOJTrOTOBKY K 3aueTy, a TaKXe IMPeJOCTaBJIAETCS JIONOJHUTEIBHOE BpeMs s
HOJrOTOBKU OTBETA Ha 3a4eTe.

Jis oOydvaromierocst HHBaIKUa UK 0OY4aroIIerocsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU
310pOBbsl OCYLIECTBIIAETCA BXOJHON KOHTPOJIb, HA3HAYEHUE KOTOPOT0 COCTOUT B ONPEIECIICHUN
€ro crocoOHocTel, 0COOEHHOCTEH BOCTIPUATHS M TOTOBHOCTH K OCBOCHHUIO y4eOHOr0 MaTepHuaa.
®dopma BXOIHOTO KOHTPOJIS JIJIsl 00yUYarOIUXCs MHBATUAOB U 00yUYaIOIINXCS ¢ OTPaHUYE€HHBIMU
BO3MOXKHOCTSIMU 3JIOpOBBSl IpenycMoTpeHa B (opme TectupoBanus. [Ipm HeoOxomumoctu

06y‘~IaIOHII/IMC$I NpeaoCTaBIACTCA JOITOJTHUTCIBHOC BPEMA IJIA ITIOATOTOBKHU OTBETA.

Pe3syabTaTsl 00yyeHust

Kpurtepun ouenkun

MeToabl OLIEHKH

- c(hopMHUPOBATH TIOHUMAHUE CTPOCHUS,
MHOT000pa3us U 0COOEHHOCTEH KUBBIX
CHCTEM Pa3HOro yPOBHS OpraHU3aIiH,
3aKOHOMEPHOCTEHN NPOTEKaHUs
OMOJIOrMYECKMX NPOLIECCOB U SIBJICHUH B
OKpY>Kalolllel cpesie, HeI0CTHON HayqYHOU
KapTUHBI MUpa, B3aUMOCBA3H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK.

- c(hopMHpOBaTH TOHUMaHUE 3HAYUMOCTH
OMOJIOTMYECKOil HAYKH M TEXHOJIIOTHH B
MIPAKTUYECKON JEATETBHOCTH YEI0BEKA,
Pa3BUTHUHN COBPEMEHHBIX METUITTHCKUX
TEXHOJIOTHH U arpoOMOTEXHOIOTHH.

OreHka «5» CTaBUTCS 3a TaKHUe
3HAHUS, KOTIa:

a) CTyZIeHT OOHapYy>KUBAET
YCBOEHHE BCEro 00beMa
MPOTPaMMHOT0 MaTepuania,

6) BBIACIIACT I''TaBHBIC ITOJTOXCHUA
B U3YUYCHHOM MAaTcpualic u HE
3aTpyAHSACTCA IPU OTBETAX Ha
BUJOU3MCHCHHBIC BOIIPOCHI,

B) CBOOOTHO MPUMEHSIET
MOJIyYEHHbIC 3HAHUS Ha NIPAKTUKE,

OreHka Ha MPaAKTUIECKUX
3AHATUAX

Pedepar
TectupoBanue

OneHka BBIOJIHEHUS
JoMalHei paboTsl

VY CTHBIN OTBET
@pOoHTaIBHBIA OIPOC

I/IH,Z[I/IBI/I,Z[yaHLHOC 3aJaHue
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- Pa3BUTh YMECHHUS ONPECIIATE KUBBIC
00BEKTHI B IPUPOJIE, IIPOBOIUTH
HaOIIONEHUS 32 DKOCUCTEMAMHU [IJIS
BBIABJIEHUS €CTECTBEHHEIX U
AHTPOITOTEHHBIX M3MEHEHMIA,
HUHTEPIPETUPOBATH PE3YIbTATHI
HAOJIIOIEHU.

- ¢(hopMHUPOBATh HABBIKK ITPOBEIACHHS
MPOCTEHINNX OMOIIOTHUECKUX
IKCIICPUMEHTATBLHBIX UCCIICTOBAHUI
COOITI0TICHUEM TTpaBUI 0€30IIaCHOTO C
o0BeKkTaMu 1 000pyIOBAaHHUEM.

- Pa3BUTh YMEHHUS UCIIOB30BATh
HH()OPMAITHIO OMOJIOTHIECKOTO XapaKTepa
13 PA3JIMYHbIX UCTOYHUKOB.

- chOopMHPOBATh YMEHUS IPOTHO3UPOBATH
MIOCJIEICTBUS CBOEH JESITENEHOCTH 110
OTHOIIEHUIO K OKPY’KarolIed cpeae,
cOoOCTBEHHOMY 3/I0pPOBBIO; 000CHOBHIBATH
1 cOOJIOIaTh MEPBI MPOPIIAKTHKH
3a00JIeBaHU.

T) HE JOITyCKaeT OMUOOK B
BOCHPON3BEICHUN H3yYCHHOTO
MaTepuaa, a TakKe B
MUCbMEHHBIX PaboTax
BBITIOJTHACT TIOCIICTHIE YBEPECHHO U
aKKypaTHo.

OreHka «4» CTaBUTCS, KOra:

a) CTYZICHT 3HaeT BeCh U3yUCHHBIN
MaTepua,

0) oTBeuaeT Oe3 0coObIX
3aTPyJHECHHI Ha BOIIPOCHI
npenoaBaTes,

B) YMeeT MPUMEHSTD MOTyYeHHbIE
3HaHUA Ha PAKTUKE,

T') B YCTHBIX OTBETaX HE JIOMYyCKaeT
CEPHE3HBIX OINOOK, JIETKO
yCTpaHseT OTJCIbHBIC HETOYHOCTH
C MIOMOILBIO JOMOJHUTEIBHbBIX
BOIIPOCOB IIPEIoiaBaTes, B
NUCBMEHHBIX paboTax Jenaer
HE3HAYNUTCIIbHbBIC O]_[II/I6KI/I.

Ormenka «3» cTaBHTCS 3a 3HAHUA,
KOrjJa:

a) CTyZIEHT OOHApYKUBAET
YCBOEHHE OCHOBHOTO MaTepuala,
HO UCHBITBIBAET 3aTPYIHEHUE IPU
€ro CaMOCTOSTEIIbHOM
BOCIPOU3BE/ICHUN U TpeOyeT
JOMNOJHUTECIIbHBIX U YTOUHATOIIUX
BOIIPOCOB IPEeIoiaBaTes,

0) mpenmoyuTaeT OTBEYaTh Ha
BOIPOCHI, BOCITPOU3BOISIIIETO
XapakTepa U UCTIBIThIBACT
3aTpyJAHEHHE MIPU OTBETAX Ha
BUJIOU3MEHEHHBIC BOIIPOCHI,

B) JIOITyCKaeT OIIMOKH B
MMICEMEHHBIX paboTax.

OueHka «2» cTaBUTCSA, KOTAa y
CTyJICHTa UMEIOTCSI OTACIIbHBIE
MPEJICTaBICHUS 00 N3yYEHHOM
MaTepuaie, HO BCe ke OoJbIas
4yacTh MaTepuasa He YCBOEHA, a B
MMACEMEHHBIX pad0Tax CTYJACHT
JTIOTTyCKaeT TpyObIe OMTHOKH.

JuddeperunpoBaHHbIN

3a4CT
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