PbIJIbCKUN ABUALIMOHHBIN TEXHUYECKUI KOJUIEIDK — ®UIUATT
®EJIEPAJIBHOI'O TOCYJAPCTBEHHOI'O BIO/DKETHOI'O OBPA3OBATEJIBHOI'O
VYPEXXJIEHMS BBICILIEI'O OBPA30BAHUS « MOCKOBCKUI I'OCYTAPCTBEHHBIN
TEXHUYECKUN YHUBEPCUTET I'PAXXTAHCKOU ABUAITMU» (MI'TY TA)
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PABOYASI IPOTPAMMA YYEBHOUW JUCIHUIIINHBI
OV .08 BUOJIOI'Usl
I10 CIENHUATBHOCTSIM CPEeIHEro MpohecCHOHaTbHOr0 00pa3oBaHus

11.02.06 Texuauueckas SKCILTyaTalysi TPAHCIIOPTHOIO PaJHO3IEKTPOHHOTO
obopynoBaHus (110 BUAaM TPAHCIOPTA)

13.02.11 TexHudeckas 3KCILTyaTalus U 00CITy)KMBaHUE IEKTPUIECKOTO U
3JIEKTPOMEXaHUIECKOro 000pyoBaHus (110 OTPacisiM)

25.02.03 TexHuueckas 3KCILTyaTalUs AeKTPUGULIHUPOBAHHBIX U
MTUJIOTaXKHO-HABUTALIMOHHBIX KOMILIEKCOB.

09.02.01 KoMmneroTepHBbI€ CUCTEMBI U KOMILIEKCEHI.

Prutsck 2017 r.



PaGouas nporpamma y4e6HON JUCIMITINHBI pa3paboTaHa Ha ocHOBe DenepabHOTO TOCYAapCTBEHHOTO
oOpasoparenbHoOro (ganee — ®I'OC) mo cHenMaabHOCTAM CPEeIHEro MpodecCHOHAILHOrO0 00pa30BaHUs
(manee — CIIO), B cooTBeTCTBUU C PekOMEHIAUMAMHU 1O OpPraHU3alWH MOJYYEHHs CPEAHEro OOIIEero
o0Opa3oBaHMs B TIpelenax OCBOCHHUS OOpa30BaTENbHBIX IPOrpaMM CpENHETro NpodheccCHOHaTHLHOTO
oOpa3oBanuss Ha 0a3e OCHOBHOTO 0Omero o0pa3oBaHHS C ydeTOM TpeOoBaHHWHA QemaeparbHbIX
TOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB W TOMy4aeMOW NPOPEecCHH WIH CIEMUATbHOCTH
cpeaHero mpodeccuoHanbHOro o0pa3zoBaHusi (mMUchbMoO JlemapTamMeHTa TOCYJapCTBEHHOW MOJNHUTHKH B
chepe momroroBku kaapoB u IO Mwunobpuaykum Poccum ot 17.03.2015 Ne(06-259), mpumepHoit
MporpaMMBbl  00IIIe00pa3oBaTeNbHON  AUCHHMIUIMHE  «bronorus» pexkoMeHmaoBaHHON dDemepaabHBIM
TOCY/IapCTBCHHBIM aBTOHOMHBIM Y4pexjacHueM «®DenepanbHblii MHCTUTYT Pa3BUTHI 00Opa3oBaHUS»
(PTAY «DPUPO») nns peanuszanuu OCHOBHOHM mMpodeccHoHaIbHON 00pa3oBaTeIbHON MPOrpaMMBI
CIIO ma 6asze ocHoBHOro ob6mero o6pasoBamms (IIporoxkonm Ne 3 or 21.07.2015 r.) mus
CIIEUAIBHOCTEM:

11.02.06 Texnudveckas dKCILUTyaTalys TPAHCHIOPTHOTO PaJAHORIEKTPOHHOTO obopymoBanus (1o
BUJIaM TPAHCIIOPTA),

13.02.11TexHuueckass SKCIUTyaTauss W OOCITYXKHBaHUE 3JIEKTPHUUECKOTO M DIIEKTPOMEXaHUYECKOTO
obopymoBaHus (IO OTPACIIAM),

25.02.03 TexHuueckass OKCIUTyaTalus dJIEKTPUMUIMPOBAHHBIX W  MIOTaKHO-HABUTALMOHHBIX
KOMIIJIEKCOB,

09.02.01 KomMmbtoTepHbIe CHCTEMBI U KOMITIIEKCHI.

Opranunzanus-pa3paboTurk: PeUIbCKUIT aBUAIIMOHHBIH TEXHUUYECKHH KOJUIEK - unman dheaepaabHOTO
roCyJapCTBEHHOrO OIOPKETHOTO 00pa30BaTENbHOIO YUPEKACHUS BbIcIIero o0pa3oBaHus «MOCKOBCKUN
TOCY/IapCTBEHHBII TEXHHYECKUI YHUBEPCUTET rpaxkaaHckoi apuanum» (MITY T'A)

IIporpammy cocraBui:

Pycosa XK. A., npenonaBarens Peuibckoro ATK - punnana MI'TY TA

Penenzenr:
Kopocrenes A. H., npenogaratens Peiibckoro ATK - punuana MI'TY T'A

Pabouas nporpamMma o0Cy IeHa U 0700peHa Ha 3aceqaHuu IUKII0Boi komuccuu OT /1

IIpoToxom Ne OT « » 2017 r.

[Ipencenarens mukiaoson komuccun OT/] IIponckas K.C.

Pabouas mnporpaMma pacCMOTpEeHa U pCKOMCHAOBaHA MECTOAUYCCKHUM COBCTOM KOJUJICI7KA.

IIporoxom Ne OT « » 2017 r.
Metonauct Kosrmesa JI.B.
3amMecTuTeNh TUPEKTOpa Mo yaeOHo# padoTe Mumokua A.M.
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1. MACHOOPT PABOYEH IMPOI'PAMMBI YYEFHOM JIJUCHUIJIAHBI
OY /.08 BUOJIOI'UA

1.1.06s1acTh npuMeHeHHs1 pado4eil MPOrpaMMbl

Pabouast mporpamma y4eOHON AUCIUIUINHBI SBISETCS YaCTHIO TPOrPaMMBI HOATOTOBKH
cnenuanucTos cpeanero 3seHa (nanee - [IIIC3) B coorBercTBun ¢ ®I'OC CIIO no
CIIeIUATIBHOCTSM:

11.02.06 TexHuueckast SKCIUTyaTausi TPAHCIOPTHOTO PAAHOIEKTPOHHOTO 000pyI0BaHUs
(o BHIaM TpaHCIIOPTa),

13.02.11 TexHuyeckass ~ JKcIUTyatalus W OOCITY)KUBaHHUE  DJICKTPHUECKOTO u
JJIEKTPOMEXaHUYECKOT0 000pYyI0BaHHS,

25.02.03 TexHuueckas dKCIUTyaTalusi JEKTPUPUIMPOBAHHBIX M MHUIOTAKHO-HABUTALIMOHHBIX
KOMILIEKCOB,

09.02.01 KomriptoTepHBIE CUCTEMBI U KOMITJICKCHI.

1.2. MecT0 y4eOHOH JTUCHHUILINHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIEHAJIUCTOB
Cpe/iHero 3BeHa

VYuyeOnas nucuurmunaa OY/[.08 «buonorus» uzydaercs B 00pa3oBaTeIbHOM IMKIE Y4eOHOTO
rrana [TIICC3 Ha 6a3e 0CHOBHOTO 001Iero 00pa3oBaHMs.

1.3. Hean u 3agaum y4eOHOM IMCUUILIHHBI — TPEOOBAHUS K Pe3yJIbTATAM O0CBOCHHS
yueOHOH TUCHHIIMHBI

- noslydeHue (pyHIaMeHTalIbHBIX 3HAHUM O Ouonormyeckux cucremax (Kmerka, Opranusm,
[Monynsmus, Bun, Oxocucrema); HCTOPUN pa3BUTHS COBPEMEHHBIX MPEACTABICHUHN O )KUBOI
IPUPOJE, BHIAAIOIIMXCSA OTKPBITUAX B OMOJIOTMYECKON HayKe; poJih OMOJOTHYECKON HAyKH B
(GbopMUPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KAapTUHBI MHUpPa; METOJaX Hay4yHOIO
MIO3HAHUS;

- OBJIaJICHHE YMEHUSMHM JIOTUYECKH MBICIUTH, 0OOCHOBBIBATh MECTO U POJIb OMOIOTHYECKUX
3HAHUW B NPAKTHUYECKON JEATEIBHOCTH JIIOACH, Pa3BUTUM COBPEMEHHBIX TEXHOJOTHH;
OTIPEAEIIATh KUBbIE 00BEKTHI B IPUPOJIE; TPOBOJAUTH HAOIIOEHUS 32 SKOCUCTEMAMH C IIEJIbI0
UX ONHCAHUS U BBIABJICHHUSA E€CTECTBEHHBIX WM AHTPONOICHHBIX W3MEHEHMH; HAXOIUThb HU
AHAIM3UPOBATh HH(OPMAITUIO O )KUBBIX 00BEKTAX;

- pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00yyaromuxcst B IpoLecce M3yuyeHUs] OMOIOTHYECKUX SIBJIICHUH; BBIIAIOIIMXCS JOCTUXKEHUN
OMOJIOTHH, BOLIEAIINX B OOIIECUETOBEYECKYIO KYIbTYPY; CIOKHBIX U MPOTUBOPEUUBBIX ITyTEH
pa3BUTHS COBPEMEHHBIX HAyYHBIX B3TJIAJIOB, HJIEH, Teopuil, KOHIenuui, rumore3 (o
CYIIHOCTH M TPOUCXOXKICHUH JKU3HH, YENOBEKa) B XO0JA€ paboThl C PpPa3IMYHBIMH
MCTOYHUKAMH UH(OpMalnu;

- BOCNHTaHHME YOEXJIEHHOCTH B HEOOXOAMMOCTH IO3HAHUSA >KUBOH HPHUPOABI, HEOOXOIH-
MOCTH PpallMOHAJIBHOTO MPHUPOJAOINOIb30BaHUsA, OEpPEeKHOr0 OTHOWIEHUS K MPUPOJHBIM
pecypcaM M OKpyXaroled cpeae, COOCTBEHHOMY 3J0pPOBBIO; YBaKEHHS K MHEHHUIO
OTIIIOHEHTA MPHU 00CYKIEHUH OUOTOTHUUECKUX TPOoOIeM;

- HCIOJb30BaHHWE MPUOOPETEHHBIX OMOJOTMYECKHUX 3HAHUNW U yYMEHUH B IOBCEJHEBHOI
KU3HU JJI1 OLEHKHU MOCIIEICTBUN CBOEH NEATENbHOCTH (U JEATEIbHOCTH APYTHUX JIOJIeH) Mo
OTHOLIEHHUIO K OKpYXalollel cpeje, 3JJ0pOBBIO JIPYTUX JI0AeH U COOCTBEHHOMY 3/10POBbIO;
00oCcHOBaHUE U COOJOeHUE Mep MPOPUIAKTUKUA 3a00JIeBaHMI, OKa3aHWE MEePBOM MOMOII U
IpH TpaBMax, coOI0JeHNE TPaBUII MIOBEICHUS B IPUPO/IE.



1.4. Pe3y1bTaThl OCBOCHHS Y4eOHOM M CIHUIIIHHBI

OCBOCHHUE COJCpKaHHUS Y4eOHOU nucHUIUMHBI «buonorus» obecreynBaeT JOCTHUKEHUE
CTYJAEHTaMU CJIEAYIOUIUX PE3yJIbTaTOB:

®  JUYHOCMHBIX:
- c(hOpMUPOBAHHOCTb YYBCTBA TOPAOCTH U YBaXEHUA K HMCTOPUU U JOCTHIKEHUAM
OTEYECTBEHHOW OMOJIOTMYECKON HAyKHW; MPEACTABICHHUS O IEJIOCTHONH €CTECTBCHHOHAYYHOU
KapTUHE MUPA;
- MOHMMAaHHE B3aMMOCBSI3M M B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAyK, MX BIUSHUSA Ha
OKPYXAOUIYyI0 Cpeay, 3KOHOMHYECKYH), TEXHOJIOTUYECKYI, COLHMAJIbHYH U 3THYECKYIO
chephl AeATETLHOCTH YEIOBEKA;
- cIOCOOHOCTh MCMOJIb30BAaTh 3HAHUS O COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHE MHUpa B
oOpazoBarenbHOH M MPOGECCHOHANBHOU JCATEILHOCTH; BO3MOXKHOCTH WH(OPMAaIMOHHON
cpeasl 11 obecreyeHus NpoAyKTUBHOTO CaMO00Opa3oBaHus;
- BJIAJICHUE KYJIbTYPOU MBINUICHUS, CIOCOOHOCTh K OOOOIICHHIO, aHAIU3y, BOCIIPHUSTHIO
uHpopManu B 00JIACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE II€JM M BBIOOpY MyTeil ee
JIOCTHXKCHUS B IpodeccuoHanbHOM chepe;
- CIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOEH JEATENBHOCTH COBPEMEHHBIMH HPUHIUIIAMU
TOJIEPAHTHOCTH, IUAJIOTAa U COTPYAHUYECTBA; TOTOBHOCTh K B3aUMOJICUCTBUIO C KOJIJIETaMH,
paboTe B KOJJIEKTHUBE;
- TOTOBHOCTb HCIIOJIb30BATh OCHOBHBIE METOJbl 3alIUTHl OT BO3MOKHBIX IOCHEICTBUHI
aBapwii, KaracTpod, CTUXUWHBIX OCJICTBUN;
- oOmamaHue HaBbIKaMU Oe30macHON pabOThl BO BpeMs MPOEKTHO-HCCIEAO0BATEIbCKOU H
HKCIEPUMEHTAIIBHOMN NEATEIbHOCTH, IIPU UCIOJIb30BAaHUH JIAOOPATOPHOTO 000 PYA0BAHUS,
- CIOCOOHOCTh HCIIOJB30BaTh MPUOOPETEHHBbIE 3HAHUS KM YMEHHUS B MPAKTUYECKOU
NEATCIIBHOCTH U MOBCEIHEBHON >KM3HU JUIS COOMIONCHHUS Mep MPO(PMIAKTHKH OTPABJICHUH,
BUPYCHBIX U JIPYTUX 3a00JIeBaHU, CTPECCOB, BPEAHBIX MPUBBIUCK (KYPEHHUS, alIKOTOIU3Ma,
HapKOMAaHHM); IPaBUJI IOBEJICHUS B IPUPOJHON Cpelie;
- TOTOBHOCTh K OKa3aHUIO IME€pBOM NOMOLIM MpHU TpaBMax, HPOCTYAHBIX M APYTUX
3a00JIeBaHUAX, OTPABJICHUSIX MTUIIEBBIMU MPOTYKTAMH;

® emanpeomMemHulx:
- OCO3HaHHE COIMAJIbHOW 3HAUYMMOCTH CBOeil mpodeccuu/cnennanbHOCTH, o0sanaHue
MOTHUBAIMEN K OCYIIECTBICHUIO TPOPECCUOHAIBHON J1€ATEIbHOCTH;
- TMOBBIIIEHNE MHTEJJIEKTYaJIbHOTO YPOBHS B MPOIECCe U3YUEHHSI OMOJOTUYECKUX SBIICHUN;
BBIJJAIOIINUXCA JOCTH)KEHHM OHMOJIOTMHM, BOLIEAIIMX B OOIIEYEIOBEUECKYIO KYJIbTYpY;
CIOKHBIX U NPOTHUBOPEYUBBIX IIyTE€H pPa3BUTHUS COBPEMEHHBIX HAy4HBIX B3IJIA0B, UIEH,
TEOpHUH, KOHLENUUN, runore3 (0 CyH[HOCTH M MPOUCXOKIECHUM >KM3HU, YEIOBEKA) B XOJe
paboThI C pa3IMYHBIMUA HCTOYHUKAMU HH(OpMAIy;
- CIIOCOOHOCTh OPTaHMU30BBIBATH COTPYAHHUYECTBO E€IMHOMBIIIIEHHUKOB, B TOM YHCIE C
HCIIOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;
- CIIOCOOHOCTh MOHUMATh HMPHUHIMIBI YCTOWYUBOCTH M MPOAYKTHUBHOCTH >KUBOW MPHUPOIBI,
NyTU €€ U3MEHEHUs MO/ BIUSHUEM aHTPOIMOTeHHBIX (PaKTOPOB, CIIOCOOHOCTh K CUCTEMHOMY
aHaJIM3Yy TI100aTbHBIX KOJOTUYECKUX MPOOIeM, BOIPOCOB COCTOSIHUS OKPYKAIOIIEeH cpebl U
pPalMOHAJIBHOTO UCIIOJIb30BaHUSI IPUPOJHBIX PECYPCOB;
- yMeHHEe OOOCHOBBIBAaTH MECTO MU pOJIb OHOJOTMYECKUX 3HAHUNH B TPAKTHUECKOMH
NeATEeNbHOCTH JIIOJIeH, pa3BUTUHU COBPEMEHHBIX TEXHOJIOTHIl; OMpPENENaTh )KUBbIe O0BEKTHI B
IpUPO/E; MPOBOAUTH HAOIIOACHHS 32 KOCHCTEMAaMH C LEJIbI0 UX OMUCAHHS U BBISBICHUS
€CTECTBEHHBIX U aHTPOIOTEHHBIX M3MEHEHHI; HaXOAUTh U aHAJIM3UPOBATh WHPOPMAILHIO O
KUBBIX 00BEKTaX;
- CHOCOOHOCTb MPHUMEHATh OWOJOrMYECKHe M HKOJIOTMYECKHEe 3HaHUs [UIs aHaiau3a
HNPUKJIAJAHBIX POOJIEM X035 HCTBEHHOHN ACSTEIBHOCTH;
- CIIOCOOHOCTh K CaMOCTOSITEIBHOMY IIPOBEIEHUIO UCCIIEI0BAaHUMN, TIOCTAHOBKE €CTECTBEHHO -
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HAyYHOTO 3KCHEPUMEHTa, HCIOJIb30BAHHIO WH()OPMAIMOHHBIX TEXHOJIOTHH IS peleHus
Hay4HBIX U podecCUOHANbHBIX 3a/1a4;

- CIOCOOHOCTh K OIIGHKE JTHYECKHX aCHEKTOB HEKOTOPHIX HCCIEAOBaHMN B o0yactu
OMOTEXHOJOTHH (KJIOHUPOBaHUE, HCKYCCTBEHHOE OILJIO0TBOPEHHUE);

®  npeoMemHblx:
- ¢(opMUPOBAHHOCTH IPEJACTABICHUN O POJH U MECTe OHMOJOTMHM B COBPEMCHHON HaydHOM
KapTUHE MHUpa; I[OHUMaHWE poJM Ouosornd B  (HOpMUPOBAHMHU Kpyrozopa H
(YHKIMOHAIBLHOW IPAMOTHOCTH JIJIsL PEIICHUS MPAKTHYCCKUX 3a/1a4;
- BJIaJICHME OCHOBOIMOJArarolMMUA MOHATUSIMH W TPEACTABJICHUSIMH O >KMBOW MpHUpPOJIE, €€
YPOBHEBOW OpraHW3allid W DBOJIOIWHU; yBEPEHHOE TOJIb30BAHHE OHOIOTUYECKOU
TEPMUHOJIOTHUEH U CUMBOJIMKOM;
- BJAJICHHUE OCHOBHBIMH METOJIaMH HAy4YHOT'O T[O3HAHWS, HCIOJIb3YeMbIMH IPH
OMOJIOTHYECKUX HMCCIETOBAHUAX KUBBIX OOBEKTOB M DKOCHCTEM: ONHMCAHHEM, U3MEPECHHEM,
IIPOBEJACHUEM HAOJII0ICHU; BBISIBJICHHUE U OI[CHKA aHTPOIIONCHHBIX H3MCHEHHI B IIPUPO/IC;
- c(opMUpPOBAaHHOCTh yMEHUU OOBICHATH pPE3yNbTaThl OUOJOTHYECKHX HKCIEPUMEHTOB,
pemraTh IeMEHTapHbIe OMOJIOTHISCKUE 3a/1a4H;
- ¢cOpMHUPOBAHHOCTh COOCTBEHHOW TO3MIIMM IO OTHOIIEHHIO K OHMOJIOTHYECKOH WH-
dbopmanuu, MoaydaeMoi U3 pa3HbIX UCTOYHUKOB, TJIO0ATBHBIM JKOJOTHUYECKUM IMpodIeMamM
U MIYTSIM UX PELICHUS.

1.5. KoinvecTBO 4acoB Ha ocBOeHHe padoyeii NPOrpaMMbl JUCHUTIIHHBI

MaKCHMaJbHOW yueOHOU HArpy3Ku oOyuaromerocs 54 4acoB, B TOM YHUCIE:
00s13aTeNFHOM ayTUTOPHOM y4eOHOUM HAarpy3ku oOydJaromierocss 36 9acos;
CaMOCTOSITeNIbHOU paboThl oOyyaromerocss 18 dacos.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bun yueOHo# padoThI Oovem uacos
MakcumanbHas yueOHast Harpy3ka (BCEero) 54
OO0s3aTenbHast ayIUTOpHAs yaeOHas Harpy3ka (BCero) 36
CamocrosTenbHas pabora oOydaromierocs (Bcero) 18

IIpomeskyTounasi atrecranus B popme nuddepennupoanHoro 3a4era B 1-M cemecTpe




2.2. TemaTnyeckuii IJIaH M coJep:KaHue YUeOHOM TMCUMILTHHBI

OVY /.08 buosorus
HanmenoBanmue ConepxaHue y4eGHOT0 MaTepHuaja, caMoCTOsITeJIbHasi padoTa o0yJaonuxcst O0beM yacoB Yposens
Pa3esa0B M TeM OCBOEHHSI
Paszgen 1. Beegenne. YueHnue o Kierke 9
Tema 1.1 Coaep:kanne yueGHOro MaTepuasia 6
Xumueckas OObekT wu3yueHHss OHOJIOrMH — JKUBas Opupona. I[IpU3HAKH JKUBBIX OPTAaHU3MOB U WX 2 2
02;;;’2;3‘;]::" MHOT000pa3ue. YpOoBHEBas OpraHU3alMs >KUBOH NPHUPOIBI M 3BOJIIONMSI. MeToabl MO3HAHHS )KI/IBOI?:I
dyHKmun Krerkn | TPAPOIBL OO6miue 3akoHOMEpHOCTH Owuosiorwu. Posb Ouonormm B (GOpMHUPOBAHUK COBPEMEHHOM
€CTECTBCHHO-HAYYHOH KapTHHBI MUPa U IPAKTHYECKOH NeATeTbHOCTH Jtoei. 3HaueHHEe OMOIOTHH TIpU
OCBOCHHMU NPOGeCcCHil ¥ CHEIUATLHOCTEH CpelHET0 MPOodeCcCHOHATLHOTO 00pa30BaHMUs.
XuMmudeckas OpraHm3anusi KIeTKH. KieTka — sJeMeHTapHas >XMBas CHCTEMa M OCHOBHAs
CTPYKTYypHO-(pYHKINOHAIbHAS €IUHHUIA BCEX JKMBBIX OpraHu3MoB. OpraHMYecKHe W HEOpraHHYECKHe
BEIIECTBA KJICTKH WM JKUBBIX OPTaHM3MOB. benku, yrieBonsl, TUMHIBI, HYKJIEHHOBBIE KHCIOTHI M HX
pOJIb B KIIETKE.
CrpoeHne M (QyHKUMU KIETKU. [IpokapHoTHYECKHE M JYKapHOTHYECKHE KIETKH. BHpychl Kak 2 2
HeKJIeTOYHas popma KU3HM U MX 3HadeHue. [{utonnazma u kinerounas MmemOpaHa. OpraHouabl KIETKH.
CamocTosiTeJbHasi padoTa 00y4YaroIuxcs.
1. KpaTtkas ucTOpus N3ydICHUS KIETKH — MOATOTOBKA COOOIICHHS 2 3
2. KueTtkn u ux pasHooOpaszne B MHOTOKJICTOYHOM OpPTaHHW3ME — MOJTOTOBKA COOOMICHHS
Tema 1.2 Copepsxanne y4eGHOro MaTepuaa 3
O6men Bemects u OO6MeH BeLIEeCTB M IpeBpallleHUe SHEPTUH B KieTKe. [l1acTuaeckuil 1 SHEPreTHYECKHI OOMEH. 2 2
3]{235]]:31“::;&1& Crpoenne u ¢pynknuu xpomocoMm. JJHK — HocuTens HacnencTBeHHOW mHpOpManuu. Permmukanus
JHK. I'en. 'enetuueckuii koa. buocunres 6eika.
Kuznennsiit nukia kietkn. duddepeHnupoBka kineTok. KieTouHas Teopusi CTpO€HUSI OPTaHU3MOB.
Murto3. LuTokuHes.
CamocrosiTeJibHasI padoTa 00y4alomInXcs.
1. Bopnba c BupycHbiMu 3a00aeBanusamu (CTIAJ] u ap.) — NOATOTOBKA COOOIIEHHS 1 3
Pa3gen 2. Opranusm. Pa3mHokeHne H HHINBHIYAJbHOE Pa3BUTHE OPraHN3MOB 6
Coaep:xanue yue0HOT0 MaTepuasa
Pa3smHOXeHMe BakHEHIIee CBOHCTBO JKMBBIX opraHu3MoB. IlosoBoe n Gecrnosnoe pa3mMHOXeHHE. Melo3. 2 2

O6pa3oBaHH€ TOJIOBBIX KJIETOK M OIUIONOTBOpEHHE oOpraHu3mMoB. OpranusM — eauHOe Ieloe.

MHuoroobpasue opraau3MoB. PasmHoXeHHE.




NupuBuayadbHOE pa3BUTHE OpTaHU3Ma. DMOPHOHANBHBIM dTam OHTOreHe3a. OCHOBHBIE CTaauHu
aMOpuoHansHOTO pa3putusi. Opranorenes. [locTaMOpHUOHATBEHOE PA3BUTHE.

CXoacTBO 3apojblliedl MpencTaBUTENedl pasHbIX TPYIN MO3BOHOYHBIX KaK CBHUACTENbCTBO HX
SBOJIIOIIMOHHOTO POACTBa. [[pH4rHBI HApYILIEHU B Pa3BUTUH OPTaHU3MOB.

Ipakruyeckas padora

BrisiBienne u onmucaHue MPU3HAKOB CXOJCTBA 3apOJABIIICH YEIOBEKAa U JPYrMX MO3BOHOYHBIX Kak
JI0Ka3aTeJIbCTBO WX IBOJIOIIMOHHOTO POJACTBA.

CamocrosiTesibHAast padoTa 00VYaIOIIKUXCS. 2
1. [TocnencTBust BIUSHUS aTKOT0JIsl. HHKOTHHA, HADKOTHUUECKUX BEIIECTB, 3arPsI3HEHUS CPeabl
Ha pa3BUTHE YeOBEKa.- MOATOTOBKa pedepara
2. NunuBuayanbHOE pa3BUTHE YEIOBEKA. PepoAyKTUBHOE 310POBbE. — MOATOTOBKA
COOOIIeHUs
3.
Paszgen 3. OCHOBBI F€HETHKH M CeJICKIUH 12
Tema 3.1 Coneprkanue y4e0HOro MaTepuajia 9
3aKOHOMEpPHOCTH OCHOBBI y4€HHSI O HACJIEACTBEHHOCTH U U3MEHUMBOCTH. | '€HETHMKa — HaykKa O 3aKOHOMEPHOCTSX 2
HACJEACTBEHHOCTH | yacnecTBEHHOCTH M HM3MEHYHMBOCTH OpTaHM3MOB. 1. MeHIenb — OCHOBOMOJOXHHMK T€HETHKH.
H H3MEHYHBOCTH I'eneTnueckasi TEPMUHOJIOTHS U CUMBOJIHKA.
3aKoHBI TEHETUKH, YcTaHOBJICHHBIC . MeHnmeneM. MOHOTHOPUAHOE U TUTHOPUIHOE CKPCIIUBAHKE
IIpakTHyeckas padora
CocTaBieHHe IPOCTEHIINX CXeM MOHOTHOPHUIHOTO U JUTHOPUIHOTO CKPEIIUBAHUS.
XpoMocoMHasi TeOpUsl HaCIeACTBEHHOCTH. B3anmonelicteue reHoB. ['eHeTnka nona. CriemieHHoe ¢ 2
[10JIOM HacJieJI0BaHUE.
IpakTnueckas padora
Penrenne reHeTHUYeCcKuX 3aad.
3aKOHOMEPHOCTH M3MEHYMBOCTU. HacnencTtBeHHasl, WM TEHOTUIUYECKas, H3MEHUYUBOCTD. 2
MoandukannoHHas, WIN HEHACICJCTBCHHAs, W3MEHYHMBOCTh. | eHeTWKa dYeloBeka. [eHeTHKa U
MeauluHa. MaTepuaiabHble OCHOBBI HACJEJACTBEHHOCTH M MU3MEHUYMBOCTU. ['€HETHKA U 3BOJIOLMOHHAS
Teopus. I'eHeTUKa NOMyJIALU.
IIpakTuyeckas padora
AHanu3 peHOTUITNYECKON U3MEHYUBOCTH.
CamocrosiTe1bHast padoTa 00VYAIOIIHMXCH. 3
1. HacnenctBennsie 601€3HU YeIOBEKA, X MPUIHHBI B PO rTakTuka. (IOAroToBKa
cooOrmeHus)
2. 3HaUYeHUE TeHETHKY IS CeJICKIIMA W MEIUIUHEI. (TIOATOTOBKA COOOIICHHS)
3. MyTareHsl B OKpYXaloIeH cpejie U MX BIUSHUE Ha OpTraHU3M -TIOJITOTOBKA COOOIIEHUS
4.
Tema 3.2 3

Coaep:xaHue y4ue0HOro MaTepuaJa




OCHOBBI ceJIEKIIUHA
DaCTEeHMHId.
JKHBOTHBIX U
MHUKPOOPTraHN3MOB

OCHOBBI CENEKIINN PACTCHHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB. [ eHETHKa — TeopeTHIecKasi OCHOBA
cenexiuy. OOMalIHUBaHUE KUBOTHBIX M BBIPALIMBaHHE KYJIbTYPHBIX PACTCHUH — HavallbHbIE DTaIlbI
cenexuuu. Ydyenune H. V. BaBumoBa o meHTpax MHOroo0Opasuss W HPOUCXOXKICHHUS KYyJIbTYypHBIX
pactenuii. OCHOBHBIE METOJBI CEJICKIMU: TUOpUAM3ALUs W HCKYCCTBEHHBIH 0TOOp. OCHOBHBIE
JOCTIDKEHHUST COBPEMEHHOM  CENeKIMM KYyJbTYpPHBIX  pacTeHUl, JOMAIIHUX JKUBOTHBIX U

MUKPOOPraHMU3MOB.
BI/IOTCXHOJIOFI/Iﬂ, €€ TOCTMXKCHHUA U NICPCIICKTHUBLI Pa3BUTHA. DTHYECKHUE aCIEeKThI HCKOTOPBIX
JIOCTHXKECHHUH B OMOTEXHOJIOTHH. KHOHHpOBaHHe KHUBOTHBIX (HpOGJ’IeMH KJIOHUPOBAHUA ‘leJ'IOBeKa).

CamocTosiTeJbHAasi padoTa 00yJaronuXxcs.
1. VYcnexu cejaekuy — MOArOTOBKA pedepara

Pasznen 4, Hponcxomeﬂne H PA3BUTHEC )KU3HU HA 3emute. BBOJIIOIII/IOHHOQ YUICHHE

Tema 4.1
IIpoucxo:kaenune u
HavYaJbHbIE dTANbI

Pa3BUTHUSA KU3HU

Ha 3emJie

Coneprkanue y4eOHOr0o MaTepuajia

[IpoucxoxkaeHue W HavalbHbIe JTallbl Pa3BUTHS JKU3HM Ha 3emiie. ['MIMOTE3bl MPOUCXOKIACHUS
KU3HU. M3yueHne OCHOBHBIX 3aKOHOMEPHOCTEW BO3HUKHOBEHHUS, PA3BUTHS U CYIIECTBOBAHUS KU3HU
Ha 3emile. YCIOKHEHHE KUBBIX OPTaHM3MOB B IIpoliecce 3BOJOLKMU. MHOTooOpa3ue XMBOro MHpa Ha
3emiie ¥ COBPEMEHHAs €T0 OpraHu3amus.

Uctopus pa3Butus >BONMONHOHHBIX uaei. 3Hauenue padot K.JIunnes, X.b.Jlamapka B pazButuu
JBOJIIOIIMOHHEIX UeH B Onosiornu. DBoiormonHoe yueHue Y. JlapBuna. EctecTBeHHBINH 0TOOpP. POMb
9BOJIOIUOHHOTO YYSHUS B POPMUPOBAHIH COBPEMEHHON €CTECTBCHHO -HAYYHOHN KapTHUHBI MHpA.

IIpakTnuyeckas padora

AHanu3 ¥ OIEHKA Pa3IMYHbIX THIIOTE3 MPOUCXOKICHUS KU3HH.

1. Hcropus pa3BuTHS 3BOJIIOIMOHHBIX Uei 10 Y. J[apBuHA - TOATOTOBKA COOOIICHUS
2. AJanTUBHBIE 0OCOOCHHOCTH OPraHU3MOB, X OTHOCHUTEIILHBIN XapaKTep - MOArOTOBKa
COOOIIECHHUS

Tema 4.2
MexaHu3MbI
IBOJIOLIMOHHOI0
npouecca

Copep:xaHue yuyeOHOro MaTepuajia

MuxkposBomonus 1 MakposBostonus. KoHnennus Buaa, ero kpurepun. [lomynsanuns — cTpyKTypHas
eAMHNIA BHJAAa M SBONIOUMH. JIBWKymiue cuiabl 3BoIionuH. CHHTETHYECKass TEOpHUs 3BOJIOIMH.
MuxkposBomonus. CoBpeMeHHbIe IpeicTaBieHus o BupoobOpasoBanum (C.C. Yersepuxon, U. W.
[Imaneraysen). Makpo3soitonus. JJoka3aTenbCcTBa HBOIIOIHH.

IIpakTuyeckas padora

[IpucnocobneHrne oOpraHU3MOB K pa3HBIM cpenaMm oOuTaHus (BOAHOHM, HA3eMHO-BO3IYUIHOWM,
TIOYBEHHOMN).

CoxpaHeHHe OMOJIOTMYECKOTO MHOrooOpa3us Kak OCHOBa YCTOHYMBOCTH Ouochepsl U
IIpOTrpeCCUBHOTO (S$ pa3BuUTUA. HpI/IqI/IHBI BBIMUPpaHUA BUJOB. OCHOBHBIE HamnpaBJICHUSA
9BOJIIOIIMOHHOTO Iporpecca. bronornueckuii mporpecc 1 GMOIOrHYECKHH perpecc.

CamocrosiTesibHAast padoTa 00y4arouuxcs.
1. DOpMBI €CTECTBEHHOTO 0TOOPa B MOMYJISIHSIX — MOATOTOBKA COOOIICHHUS
2. Penkre 1 Mcue3arolnye BUIbI XKMBOTHBIX U PACTEHUH - MOATOTOBKA pedepara

Tema 4.3
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ITpoucxoxnenne AHTpororene3. OBomtonus npuMaTtoB. COBpeMEHHBIE THIIOTE3bI O MPOUCXOXKICHHHM YeJIOBEKa. 2
HelloBeKa Jloka3zaTesbCTBa POJCTBA YEIOBEKA C MICKOIHUTAIONUMH XUBOTHBIMH. DTaIlbl SBOJIIOIHNH YeJI0OBEKa.
YenoBeueckue packl. PoacTBO U €IMHCTBO MPOUCXOXKICHUS YelloBeueckux pac. Kpurtuka pacusma.
Ipakruyeckas padora
AHanu3 ONEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOKICHHUS )KU3HU.
CaMmocTrosiTeIbHasi padoTa 00y4YaroIIHXCsl. 1
1. Cx0/ICTBa M pa3iIMyKs YeIOBEeKa U IPUMATOB — ITOJITOTOBKA COOOILCHUS
Pasnen 5. OcHOBBI 3K0JI0TMH 9
Tema 5.1 Coaep:xkanue yue0HOT0 MaTepuasa 3
JKosorus — DKonorusi — Hayka O B3aMMOOTHOUICHHSX OPIaHM3MOB MEXIy COOOH M OKpYKalolied cpenoi. 2
Havka o DKkonornueckue (HaKTOPhl, UX 3HAUYEHUE B JKU3HU OPTaHU3MOB. DKOJOTHYECKHE CHCTEMBI. Buposas u
332;‘"3::;(;2;103$2§"ﬂ MPOCTPAHCTBCHHAS CTPYKTypa 3KOCUCTeM. lIumeBwle CBS3W, KPYTOBOPOT BEUISCTB M IPEBpAIlCHHE
MEKITY COBO0I 1 SHEPTHH B JKOCHUCTEMax. MeXBHUIOBHIC B3aMMOOTHOIICHUS B DKOCHCTEME: KOHKYPCHIHS, CHMOWO3,
OKPVIKAIOLL el XUIIHAYECTBO, Mapa3uTu3M. VcKyccTBeHHBIE COOOMIECTBa — arpodKOCUCTEMBI U YPOOIKOCUCTEMEL.
cpenoi IIpakTnuyeckas padora
CpaBHHTENBFHOE OMUCAHWE OTHOW M3 €CTECTBEHHBIX NMPUPOIHBIX SKOCHCTEM (JIeC) M arpO3KOCHUCTEMBI
(TeHnYHOE IMoJe)
CamocrosiTe1bHast padoTa 00VYAIOIIHMXCH. 1
1. [IpuynHBI yCTONYMBOCTH M CMEHHI 3KocucTeM. CyKieccuu
Tema 5.2 Cojep:kanue yueGHOro MaTepuasa 6
buocdepa — buochepa — rmobanbHas skocucTeMa. Yuenme B.M.Bepmaackoro o 6Guocdepe. Ponp KHBBIX 2
;ﬂgf;g:e'ﬁ: opraHu3MoB B Omocdepe. buomacca. KpyroBopor BaxkHEeHImNX OWOTCHHBIX JJIIEMEHTOB (Ha MpUMEpE
yriiepoja, a3ota u zip.) B duocdepe.
Buocdepa u uenosek. M3menenus B 6uochepe. [locneacTBUs AESITEIBPHOCTH YeIOBEKa B OKPYXKaIOMIeH 2
cpene. Bo3smelicTBHe NMPOM3BOINCTBEHHOW MEATEIBPHOCTH Ha OKPYXKAIOMIYIO cpexy B 00JIacTH cBoeH
Oynyuie npodeccumu.
DKOJIOTHUsl KaK TeopeTHYecKkass OCHOBa PallMOHAIBHOTO MPHUPOJIONOIb30BAHHUS U OXPaHbl MPUPOJIBI.
Hoocdepa. IIpaBuia moBeaeHus JII0ACH B OKpyXarouieil npupoauoii cpeae. bepexxHoe OTHOMIEHUE K
OMOJIOrMYecKUM 00beKTaM (pPacTeHHSIM M JKUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHa.
IIpakTuyeckas padora
OnucaHue aHTPOINOTEHHBIX W3MEHEHUl B €CTECTBEHHBIX MPUPOAHBIX JaHAmApTax CBoOEi
MECTHOCTH.
CamocrosTenbHasi Da60Ta 00VYAIOIIMXCS. 2
1. I'1o6anbHbIe YKOJIOTrHYECKUEe MPOOJIEeMbl U IyTH UX PELISHUs - MOATOTOBKA MPE3eHTAUN
2. [IpuMeHeHHE KOJTOTHYCCKIX 3HAHUHN B MMPAKTHYCCKON JICATEIIEHOCTH YEIIOBEKA
Pa3nen 6. Buonuka 5
ConepikaHue y4e0HOro MaTepuajia
bronnka Kkak OJHO W3 HamNpaBIeHWH Owonorum W KuOepHeTHKH. PaccmoTpeHne OnoHHKOI 2

ocoOeHHOCTeW MOP(O-(DHU3NOTOTHIESCKON OPTaHU3AIMU KUBBIX OPTAaHU3MOB M WX MCIOJIb30BAHUS IS
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CO3aHus COBEPUICHHBIX TEXHUYCCKUX CUCTEM U yCTpOﬁCTB 110 aHAJIOTHUHN C JKUBBIMH CUCTCMaMHMU.

CamocrosiTesibHast padoTa 00y4aronuxcs. 1

1.CoBpemMeHHOE N3yyeHne OMOHNKHN, - HOATOTOBKA COOOIIEHU

JuddepeHupoBaHHbIN 3a4erT. 2
Bceero: 54

J7st XapaKTepUCTHKH YPOBHS OCBOCHHUS y4eOHOTO MaTepHaia HCIIOIb3YIOTCS CIIeIYIOIe 0003HAuCHUSL:

1- o3HaKOMHTENBHBIN (Y3HABaHHE paHEe N3YUYEHHBIX O0BEKTOB, CBOMCTB);

2— penpoAyKTUBHBIH (BBIIOJIHEHUE JEATEILHOCTH 110 00pasily, HHCTPYKIUH W 0] PYKOBOJICTBOM)

3— NpoAyKTUBHBIH (IIJITAHUPOBAHKE U CAMOCTOSTEIILHOE BHIITOJIHEHHE JICATEIBHOCTH, PEIICHHE TPOOIEeMHBIX 3a/1a4)
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3. VCJIOBMS PEAJIM3AIIAN PABOYEN ITPOrPAMMBI YYEBHOM
TACIATLITAHBI

3.1. TpeGoBaHus K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecneYeHn 0

Peanu3zanus paboueli mporpaMMbl y4eOHOM TUCIUTUIMHBI TPEOYeT HATHUUS
yueOHoro kabunera «buonorus»

O6opynoBanune y4eOHOro KaOuHeTa:
1. KnnaccHas nocka.
2. Y4eOHO-HarsIHbIe TOCOOMS: (PHIIBMBI, CIIaii bl BHITIOIHEHHBIC B Paint.
3. YueOHble nocoOust 1 METOUYECKAs JINTepaTypa.

TexHuuyeckue cpeacTBa 00y4eHus :
1. Komnerotep
2. MynbTuMeua mpoexKTop.
3.DkpaH.
4. CBeTOoBOM MUKPOCKOTI
5. DNEeKTPOHHBI MUKPOCKOIT

3.2. UndopmanuonHoe odecrneyenne o0yueHust

[lepeueHbp peKOMEHIyeMBIX YUeOHBIX W3AaHUHM, VHTepHET-pecypcoB, IOTOIHUTEILHON
JUTEPATYyphl

OcHoéHble UCMOUHUKU:

1. buonorus. Koncnexr nexuuii. Pycosa X.A. Peuibck. Poutbckuit ATK — pununan MI'TY
I'A, 2016.

2. O6mas 6uonorus nox pea. J.K. bensesa, I''M. Ipimmuia. M., Ilpocsemenue, 2014.

3. MawmonTtoB C.I'. O6mias 6uonorus. M.: 2014,

4. 3axapoB B.b., MamontoB C.I'., Connn H.U. O6mas 6uomnorus. 10 k1. — M., 2010.

S. Kamenckuit A.A., Kpukcynos E.A., ITaceunuk B.B. O6mas 6uonorusa. 10—11 k1. — M.,
2010.

6. Koncrantuaos B.M., Psa3anoBa A.Il. O0mas 6uonorusa. YueoHoe nocooue misg CIIO. —
M., 2009.

7. [TonomapeBa N.H., Kopuunosa O.A., Jloupumna E.H. OOmas OGuomnorus. 10 ki

Vuebnuk. — M., 2009.

JlononnumenvHble UCMOUHUKU:
1. Koncrantuaos B.M., Pszanos A.I'., ®aneesa E.O. O0Omas ouomorust.  — M., 2009.
2. benses JI.K., Aeimimui I'.M., PyBumckuit A.O. O6mas 6uonorus. — M., 2010.

3. 3axapoB B.b., MamonToB C.I'., CuBornazoB B.W. buonorus. O0mue 3akOHOMEPHOCTH. —
M., 2010.
4, [Tonomapera WM.H., KopuunoBa O.A., Jlomunuaa E.H. O6mas Owonorms. 11 i

Vuebnuk. — M., 2009.
5. UYeorsmes H.B. buonorus. Yueonuk mis Ceyzos. — M., 2009.

Humepnem- pecypcet:

1. Enunoe okHO nmoctyma k oOpa3oBaTeldbHBIM pecypcam HMHTepHeTa 1Mo OMOJIOTHH.
[Onekrponnslii pecype] www.window/edu. (nata odpamenus 25.08.2016 1.).
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Bcs  O6uonorus. CoBpemeHHas OWONOTHUS, CTaTbW, HOBOCTH, OuOIHOTEKA.
[DnexTpoHHBIH pecypc] www.shio.info www.window.edu.ru (mata oOpaieHus
25.08.2016 1.).

Tect nns aOUTYpHEHTOB MO BCEMY UIKOJBHOMY KypCcy OHUONOTHUH. [DIEKTPOHHBIN
pecypc] www.5ballov.ru/test. (nata oopamienus 25.08.2016 r.).

buonorus B OTkpeiToM Konemke. CalT COACPKHUT DJICKTPOHHBIM y4YEOHUK IO
ouosioruu, On-line Tecter.www.biology.ru (mara oopamienus 25.08.2016 r.).
DJIEKTPOHHBIA y4eOHHMK, OoibmIoi cmucok WHTEpHET-pecypcoB. [DJIEKTPOHHBIN
pecypc] www.informika.ru (nara obopamenus 25.08.2016 r.).

Penkue u wucuesamouniume XMBOTHble Poccum — mpoekT DKOJIOTHMYECKOro I[eHTpa
MI'YV um. M. B. JlomoHocoBa. [DnekrpoHHblli pecypc] Www.nature.ok.ru (marta
oOpamieHus

25.08.20
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PbUIbCKUU ABUALTMOHHBIN TEXHUYECKHWI KOJUIEJDK — ®UJIUAT
®EJIEPAJIBHOI'O T'OCYJIAPCTBEHHOI'O BIOJDKETHOI'O OBPA3OBATEJIBHOT'O
VYPEXJIEHUSI BBICIIIET'O OBPA3OBAHUST «MOCKOBCKUI I'OCYJIAPCTBEHHBIM
TEXHUUYECKUN YHUBEPCUTET I'PAXXTAHCKOU ABUALIUU» (MI'TY T'A)

VYTBEPXJIAIO
ﬂHpeKTop Prutsckoro ATK-

dmminy VTA
o, =0 I0.A. By}IBIKI/IH

« A » ,e//{yc'?f( 2017 r.

PABOYASI IPOTPAMMA YYEBHOW JUCHUIIJIAHBI
OVYA.08 BUOJIOI'ust
I10 CIENHUATBLHOCTSIM CpeIHEro MpodeccHoHanbHOro 00pa3oBaHus

11.02.06 TexHudeckas SKCIUTyaTal|sl TPAHCIIOPTHOI'O paauoO3IeKTPOHHOTO
obopyoBanus (10 BUIaM TPaHCIIOPTA)

13.02.11 TexHudveckas 3KCIUTyaTalus U 00CIyKHBaHUE JJIEKTPUIECKOTO U
3IIEKTPOMEXAHUIECKOTr0 000pyI0BaHuUS (110 OTPACIIsIM)

25.02.03 TexHuueckas SKCIUTyaTalys 31eKTpUUIUPOBAHHBIX U
MTUJIOTAXXHO-HABUTALIMOHHBIX KOMILIEKCOB.

09.02.01 KoMnbroTepHBIE CUCTEMBI ¥ KOMIUIEKCHI.

Prutsck 2017 1.
16 r.).
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JIns Tex, KTO YYUTCS caM M YYUT APYTUX; OYHO M JAMCTAHIIMOHHO, OWOJIOTHH,
XUMHH, IPYTUM mpeaMeram. [Dnekrponnsiii pecypc] wWww.kozlenkoa.narod.ru (marta
obpamenus 25.08.2016 r.).

buonorus B Bompocax u orBerax). [DmekTpoHHBIH pecypc] www.schoolcity.by (narta
obpamenus 25.08.2016 r.).

buonorust mias mkonbHUKOB. KpaTkas, KOMIakTHasi, HO JOCTATOYHO MOAPOOHas
uapopMmarus 1o paszgenam: «OOmas Ouonorus», «boranmka», «30010TUAY,
«YenoBek». [Dnekrponnsnii pecypc]  www.bril2002.narod.ru (mata oOparmeHus
25.08.2016 1.).
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOI

KOHTpOJIB N OLCHKa peE3YyIbTaTOB OCBOCHUA y‘lC6HOI>i JUCHUITIIMHBI
npenoaaBarcjicM B IPOLECCEC TECTUPOBAHUA,

WHIUBUTYAJIbHBIX 3aJJaHUI

TACIATITAHBI

OCYIICCTBIIACTCA

a TaKXXC BBIIIOJHCHUA O6y‘-IaIOIJ_II/IMI/IC$I

Conep:kanue o0yueHust

XapakTepucTHKA OCHOBHBIX
BH/IOB JeATEILHOCTH
o0yuawuuxcs (Ha ypoBHe
Y4eOHBbIX J1eliCTBHI)

®opMbI U METOAbI KOHTPOJIS
U OLIEHKH pPe3yJibTaTOB
o0y4eHust

Bsenenue

O3HakomieHHE c
OMOJIOTUYECKHMMH  CHCTEMaMH
pa3HOTO  YPOBHS: KJIETKOMH,
OpraHU3MOM, MONYJISIIHCH,
9KOCUCTEMOH, ouochepoii.
Ornpezenenre pojid OMOJIOTUH B
(hOpMHUpPOBAaHMH  COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI
MHpa u MPAKTUYECKOU
JIEATCILHOCTH JIFO/ICH.

OOyuenue COOITFOICHUTO
MpaBUJI TOBEJICHUS B TPUPOJE,
OCpe)kHOMY  OTHOIICHHIO K
OMOJIOTUYECKUM o0BbeKTaM
(pacTeHHSIM M KUBOTHBIM H HX
COOOIIIECTBAM) U UX OXPaHE

1. Kaprouku — 3aganus
2. CamompoBepka u
B3alMOIIPOBEpKa padoT

YYEHUE O KJIETKE

XumMnueckas
OpraHu3anus KIEeTKH

YMmenune IMPOBOAWUTE CPABHCHUEC
XHUMHYECKOH OpraHu3anmu
JKUBBIX U HEXHUBBIX OOBEKTOB.
HOJ'IyLICHI/IC npeaACTaBJICHUA O

1. WnauBumyanbHBIE U
IpyNIIOBbIE MMCbMEHHbIE
paboThI

2. Pa3HoypoBHEBbIE

ponu OpraHUYECKUX U | TECTHI

HEOPraHWYECKUX  BEIIECTB B

KJIETKE
Crpoenue u QyHKIUU Wzyuenne ctpoenust kietok | 1.  Kaprouku — 3amanus
KJIETKHU 9YKapuoT, CTPOEHHUS u| 2. KonrponsHbie

MHOT000pa3usi KJICTOK pacTeHUI
nu KNBOTHBIX C IIOMOIIIBHO
MHKPOIIPEIapaToB.

HaGnronenue KiIeTok pacTeHHid
1 JKHBOTHBIX I10J] MHKPOCKOIIOM
Ha TOTOBBIX MHUKpOIIpenaparax,
ux ommcanue. [IpuroTopieHue u
OICaHue MUKPOIIpEnapaToB
KJIETOK PacTeHUM.

CpaBHEHHE CTPOEHHs KIIETOK
pacTeHUH M  JKUBOTHBIX  IIO
TOTOBBIM MUKpoOTIIpenaparam

BOTIPOCHI

3.  VHmuBuIyambHBIC U
TPYNIOBBIE MUCHMEHHBIE
paboTsl

OOMeH BELIECTB U

YmMenue CTPOUTH CXEMBI

1. ®ponHTanbHBIC U




NpEeBpaIICHUE YHEPTUH
B KJIETKE

SHEpPreTUYecKkoro obMeHa U
OouocuHTe3a OemnKa.

[TonydyeHue mpeacTaBICHUS O
MPOCTPAHCTBEHHON  CTPYKTYpE

6enka, monekyn JJHK u PHK

WHIMBUIyaJIbHBIC OSCeTbl
2. Paborac
JTUIAKTHYCCKUM MaTEPHUAIOM

Ku3HeHHBINA TUKI
KJIETKHU

O3HaKOMJIEHUE C KJIETOYHOU
TEOpUEH CTPOCHHS OPraHU3MOB.

VYMmeHue CaMOCTOSITEIbHO
HCKAaTh JOKa3aTeabCTBa TOIO,
YyTO KJIETKA 3JIEMEHTapHas

KMBasi CHUCTEeMa W OCHOBHas
CTPYKTYpHO-()YHKIIHOHATbHAS
eMHUIIA BCEX KHUBBIX
OpPTaHU3MOB

1. HuauBuayalibHbIC U
IPYIIOBBIE MTUCHMEHHBIE
paboThI

OPI'AHU3M. PASMHOXEHHWE U1 NTHANBUIYAJIbHOE PASBUTUE

Pasmuoxenue
OpPraHu3MoOB

Osnagenue 3HAHUSIMH 0
Pa3MHOXXEHUH KaK 0
BaXXHEHIIIEM CBOWMCTBE JKHBBIX
OpraHU3MOB.

YMmenune CaMOCTOSTECIBLHO
HAXOJUTh OTJIHYHMS MHUTO3a OT
Meio3a, orpeesis
ABOJIIOIMOHHYIO  pOJb  3THUX
BHUJIOB JICJICHUS KIICTKU

1. UnauBuyanbHble U
TPYNIOBbIE MUCHbMEHHbBIE
paboTsl

2. CamonpoBepka u
B3alMOIIpOBEpKa padoT
3.MHnuBuayanbHbIe
MIPOSKTHEIC 33/ T1aHUS

4. Pedepatsl

NunuBuayanbHOE
pa3BUTHE OpPraHu3Ma

O3HaKOMIJIEHHE C OCHOBHBLIMHU
cragusamMun OHTOI'CHE3a Ha
puMepe pa3BHUTHS
ITIO3BOHOYHBIX )KUBOTHBIX.

YMenue XapaKTEePU30BaTh
CTaIuU  TOCTIMOPHOHAILHOTO
pPa3BUTHS Ha NMPUMEPE YeTIOBEKaA.
O3HakoMJIeHHME C NpPUYMHAMHU

HapyleHun B pa3BUTUHU
OpraHU3MOB.

Pa3Butre yMeHHs TpaBUIBHO
dbopMHupoBaTh  JIOKa3aTEIbHYIO

6asy 9BOJJIIOITUOHHOI'O PAa3BUTHA
JKMBOTHOI'O MHpa

1. TectupoBanue

2. lomamnsist pabota
3.MunuBuyanbHbIe
TBOPYECKHUE 3aIaHUS

NupuBunyansHoe
pa3BUTHE YEIOBEKA

BrisiBaenue u OIMCaHHE
PU3HAKOB CXOJICTBA
3apOJIbIIIEH YeI0BeKa M JIPYrHX
ITO3BOHOYHBIX KaK
JI0Ka3aTelIbCTBA ux
HBOJIFOIMOHHOTO POJICTBA.

[TomyueHue mpeACTaBICHUS O

MOCICACTBUAX BIIUSITHUSA
AJIKOI'OJIA, HHMKOTHHA,
HAapKOTUYCCKHUX BE€IICCTB,

3arpsiI3HEHUS CPEZlbl HA Pa3BUTHE
U PENpONYKTUBHOE 370POBbHE
4eJI0BEKa

1. TectupoBanue,
2. Momamrass paboTa,

OCHOBBI 'EHETHUKHM 1 CEJIEKIIMHN
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3aKOHOMEPHOCTH
N3MCHYUBOCTHU

O3HaKoMIICHHE c
HacCJICJICTBEHHOM
HEHACJIEACTBEHHOU
W3MEHYUBOCTHIO u ee
OroIoruyecKoi pOJIBIO B

ABOJIIOIIMHU KUBOT'O MHUpA.
[TomydyeHnue mpeaCTaBICHUS O
CBSI3U TECHETHKU U MEIMIIMHBI.
O3HakomIIeHUE c
HACJICICTBEHHBIMUA  OOJIC3HSIMH
YelloBeKa, WX TMPUYMHAMH U
npoQUITAKTUKOM.

N3yuenue BIIMSTHUSA
AJIKOroJIu3Ma, HAapKOMaHUH,
KypeHHUsT Ha HACIEJICTBEHHOCTh
Ha BUJIeOMaTEpHalIe.

Ananuz (heHOTUITYECKOM
W3MEHYUBOCTH. BrisiBrienue
MYTareéHOB B  OKpY’KaroIien
cpene W KOCBEHHas OICHKA
BO3MOXKHOTO HX BIJIMSIHUS Ha
OpraHu3M

1. TectupoBanue
2. Jomamrusist pabora,
3. [ToaroroBka pedeparon

OCHOBBI CEIEKIIUU
pacTeHUM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB

[Tonyuenue mpencTaBICHUS O
TFEHETUKE KaK O TEOPETHYECKOMU
OCHOBE CEJICKIIHH.

PazButne METarpeIMETHBIX
YMEHHH B npoiecce
HaXOXJICHUS Ha KapTe IICHTPOB
MHOT000pa3us u
MPOUCXOXICHUS  KYJIBTYPHBIX
pacTeHui u JTIOMAITHUX
JKUBOTHBIX, OTKpBITBIX  H.
N.BaBuiioBsiMm.

N3yuenune METOJI0B
THOpYIU3AIHH u
HCKYCCTBEHHOTO otbopa.
YMenue pa3zbuparbcs B

STHUYECKUX ACTIEKTaX HEKOTOPHIX
NOCTHI)KEHHUN B OMOTEXHOJIOTHH:
KJIOHUPOBAHWM  KWUBOTHBIX U

npobiemax KJIOHUPOBAHUS
4eJI0BEKA. O3zHakoMIiIeHHE
C OCHOBHBIMH JOCTHXCHUSIMH
COBPEMEHHOM CEIIEKIINU
KYJIbTYPHBIX pacTeHui,
JIOMAIITHUX KUBOTHBIX u
MHUKpOOprann3moB

1.MuauBuayanbHble
TBOPYECKHUE 3a/JaHUS

I[MTPONCXOXIEHNE U PASBUTHUE XNU3HU HA 3EMIJIE. SBOJIIOLITMOHHOE

YYEHUE

[IpoucxoxaeHue u

‘ AHaJn3 M OLEHKAa pa3iIM4YHbIX ‘ 1. TectupoBanue,
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HayaJIbHBIE DTAIIbI
paSBI/ITI/ISI JKHU3HHU HaA
3emiie

TUIOTE3 MPOUCXOXKICHUS
JKU3HHU.

[Tonyuenue mpencraBieHus o0
YCIIOKHEHUHU KUBBIX

OpraHM3mMoB Ha  3emiie B
MIPOLECCE IBOJIIOLUH.

YMeHue sKcrnepuMeHTaIbHbIM
IYTEM BBISIBIISITH aJlaliITUBHbBIC
OCOOCHHOCTH OpPraHHW3MOB, HX
OTHOCHUTEIbHBIN XapakTep.
O3HakOMJIEHUE C HEKOTOPBIMHU
NPEACTABUTENSAMUA  PEIKUX U
HCUYE3aI0IINX BHUJIOB PACTCHHUU U

JKUBOTHBIX. [IpoBenenue
omucaHus 0oco0ed OJHOTrO BHJIA
1o MOp(hOIOTHIECKOMY
KPUTEPUIO TIPH  BBINOJHEHUHU
J1ab0opaTOpHOU paboTHI.
BrisiBnenue qepT
MIPUCIIOCOOICHHOCTH

OpraHu3MOB K Pa3HbIM cpejaam
obutanus (BOJHOW, Ha3eMHO-
BO3/yIITHOM, TOUBEHHOI)

2. Jomamrass padoTa,

Uctopus pa3Butus
SBOJIIOIMOHHBIX UleH

N3zyuenue HacCJIeus
YeJIIOBEUeCTBA  HA  NIpUMEpE
3HaKOMCTBA c HUCTOpHUEH

PasBUTHS SBOJIIOLIMOHHBIX HAEH
K. Jlunnes, XK. b. Jlamapka Y.
JapBuHa. OuenuBanue poau
HBOJIIOLIMOHHOTO ~ YYEHHUS B
(bopMHpPOBaHUN  COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTHHBI
Mupa.

Pa3BuTHe crocoOHOCTH SICHO U
TOYHO H3JIaraTb CBOM MBICIH,
JIOTMYECKH OOOCHOBBIBATh CBOIO
TOYKY 3pPCHUS, BOCIIPUHUMATE U
AHAIN3UPOBATH MHEHUS
co0OeceIHUKOB, PU3HABas MPaBO
JIpYroro 4YejoBe€Ka Ha HHOE
MHCHUEC

1.®ponTaneHbie U
UHIMBUYalIbHbIE Oece1bl
2.lnnuBuyanbHbie U
IpyNIIOBbIE MMCbMEHHBIE
paboTsl

Mukpos3BoIONHSA U
MaKpO3BOJOLHSA

O3HakoMJIEHHE C KOHIIEIIIHEN
BHJIa, €€ KPHUTCPUSIMH, 000D
HpI/IMepOB TOT'0, YTO HOHYJ'ISIHI/ISI
— CTPYKTYpHasi €JUHULIA BUJIa U

SBOJIFOLIMU.
O3HaKOMJICHHE c
JIBIDKYIITUMUCS CHJIaMU
SBOJIIOIIUU u ee
JIOKa3aTeJIbCTBaAMHU.
YcBoeHue TOTO, 4YTO
OCHOBHBIMH HaIpaBJICHUSIMA

1.®poHTaNBHBIE
UHIMBUYalIbHBIE OeceIbl

2. KapTrouku — 3a1aHust

3. Pa3HOypOBHEBBIE TECTBI
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SBOJIIOI[HOHHOIO mporpecca

SIBIISIIOTCS OMOJIOTHYECKUN

nporpecc H  OMOJOTHYECKHIMA

perpecc.

YMeHue orcrtauBaTh MHeHHE, 0 | 1.  MHauBUayabHBIC
COXpPAaHCHHH  OHOJIOTUYECKOTrO | MPOCKTHHIC 3aIaHUS
MHOrooOpa3usi  Kak  ocHoBe | 2. VHauBHMayaidbHBIC U
yCTOHYMBOCTH  Omocepbl ¥ | TPyNIOBBIC TUCHMCHHBIE

IIPOrpeCCUBHOI0 €€ pa3BUTHA.
YMeHHe BBISBIATH IMPUYNHBI
BbIMHPAHUA BUJIOB

paboThl

I[TPOUCXOXJEHNE YEJIOBEKA

AHTpoOnoOreHes

AHalM3 M OLEHKa pa3jIu4HbIX
TUIIOTE3 O  MPOUCXOKIACHUHU
YeJI0BEeKa.

PazButne yMeHuss  CTpOUTH
JI0Ka3aTeJIbHYIO 6azy o
CPaBHUTEIBHON XapaKTEPUCTHUKE
YeJI0BeKa u MIPUMAaTOB,
JIOKa3bIBAsI UX POJCTBO.

BrlisiBIIeHHE 3TanoB 3BOJIIOLUHU

YeJI0BEKa

1. ®poHTanbHBIE U
WHIUBUIYaJIbHBIC OECeIbl
2. VHmuBuayanbHbIC U
TPYIIIOBBIE TUCHMCHHBIE
paboThI
3. Pa3zHoypoBHEBbIE
TECTBI

YMeHue 1oKa3bIBaTh PaBCHCTBO

UenoBeueckue pacel YEJIOBEUECKHUX pac Ha

OCHOBaHMM UX POJACTBA H

CIMHCTBA ITPOUCXOXKICHUS.

Pa3Butue TOJICPAHTHOCTH,

KpUTHKa pacu3Ma BO BCEX €ro

MIPOSIBICHUSIX

OCHOBBI 5KOJIOT U

Oxonorus — Hayka o | H3yueHue HKOJIOTHYECKUX 1. ®ponTanpHbIE U
B3aMMOOTHOIICHUSIX (GakTOpoB W WX BIHUSHUS Ha WHIMBUTyaTbHBIE
OpTaHU3MOB MEXAY | OPraHU3MBI. Oecenpl
coboif u oOkpyxXawinei | 3HAKOMCTBO C KOJOTHUECKHUMHU 2. VnpuBunyaibHbIC U
cpenoit CUCTEeMaMM, UX BHJOBOM W TpyMIOBHIE

MIPOCTPAHCTBEHHOM MUCbMEHHBIC PA0OTHI

CTPYKTYpaMH. Ymenue 3. PazHoypoBHEBBIE

OOBSACHSATH TIPUYHHBI TECTBI

YCTOWYHBOCTH u CMEHBI

skocucteM. (O3HaKOMJIEHHE C

MEXBUIOBBIMU

B3aMMOOTHOIICHUSIMH B

JKOCHUCTEME: KOHKYPEHLIHUEM,

CHMOHO30M, XUIIHAYECTBOM,

MapasuTH3MOM.

YMeHHne CTpOUTh SIPyCHOCTB

PacCTUTETHLHOTO CO001IIeCTBa,

MUIICBBIE IIEMM W CETH B

OHOLIEHO3E, a TaKxKe

9KOJIOTHYECKUE TTUPAMU/IBI.

3HaHue OTIUYUTETHHBIX

MIPU3HAKOB HCKYCCTBEHHBIX
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COO0IIIECTB — arpo3KOCHUCTEMBI
u ypOoskocuctembl. OrnrcaHue
AQHTPOINIOTEHHBIX HM3MEHEHHUH B
€CTECTBEHHBIX MIPUPOTHBIX
nanamadTax cBoed MECTHOCTH.
CpaBHUTEIBHOE OIHUCaHUE
OJIHOI M3 ECTECTBEHHBIX IIpH-
POIHBIX cUCTEM (Hampumep,
jJeca) W KakoW-HHOyab arpo-
3KOCUCTEMBI (Hampumep,
MIIEHUYHOTO TOJIS).
CocraBiieHHE CXeM Iepeaadu
BEIIECTB U DSHEPruU IO LENiIM
MIUTaHUS B MIPUPOJTHOMN
HKOCHCTEME U arpoleHos3e

Bbuochepa —

riodanbHas YKocucTeEMa

O3nakomieHue ¢ ydenwem B.
. Bepuaackoro o 6nocdepe kak
0 I1100aJIbHOM 3KOCUCTEME.

Hanmuuue nmnpexacraBneHuss o
CXEME€ JKOCHUCTEMBI Ha IpUMEpPE
ounocdepsl, KpyroBOpOTE
BCIIICCTB " MIPEeBPAIICHUH
sHEepruu B Ouocdepe.

YMmenue  nokasplBaTh — POJIb
JKUBBIX OPraHU3MOB B OHocdepe
Ha KOHKPETHBIX TPUMepax

. OpOHTANBHBIE U

UHIUBHyaTbHBIC
Oecenbl

. UnauBuayanbHble u

I'pYIIIOBBIC
IIMCBbMCHHBIC pa6OTBI

. PasHoypoBHEBBIE

TCCThI

buocdepa u yenosek

HaxoxneHue cBSI3u U3MEHEHUS
B Ounocdepe c MoCIeACTBUIMU
NESTEIbHOCTH ~ YeloBeKa B
OKpyXarolie cpene. YMeHue
OTIpeIeNATh BO3JICHCTBUE
IIPOU3BOJCTBEHHOMN
JESTENIbHOCTH Ha OKPYXKAIOIIYIO
cpenry B obOmactd  cBoeH
Oynyiel nmpodeccumu.
O3HakoMJIEHUE C TI100aTBHBIMU
HKOJIOTMYECKUMHU TIpoOIeMaMu U
YMEHHE OIpPENesITh MyTH WX

pelIeHusl. Onucanue u
MIPAKTHIECKOE co3/laHue
HCKYCCTBEHHOMU HKOCHCTEMBI
(IpEeCHOBOHOTO  aKBapuyMa).

Pemenue skonornyeckux 3aaad.
JleMOHCTpHpOBaHUE  yMEHUS
MOCTAHOBKU  LI€NIEH  JAesITelNb-

HOCTH, TJTAHUPOBAHUS
COOCTBEHHOH NEATEILHOCTH IS
JOCTIKCHUS IMOCTaBJICHHEIX
LEJIeH, MpEIBUACHUSA
BO3MOXHBIX PE3YyJbTaTOB ATHX
JeUCTBUMH, OpraHu3aluu
CaMOKOHTPOJIA u OIIEHKH

OpoHTAIBHBIE U
WHUBUTyaJIbHBIC
Oecenbl
NuauBuayanbHble U
IPYNIIOBbIE
NUCbMEHHBIE PA0OTHI
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MOJTYYEHHBIX PE3yJIbTaTOB.
OOyueHne COOIIOICHUIO TTPABUIT

[MOBEICHUSA B pUpOJIE,
Oepe)kHOMY  OTHOIICHHUIO K
OHMOIOrMYECKUM o0BEKTaM

(pacTeHHSIM, KHBOTHBIM H UX
COOOIIECTBAM) U UX OXPaHE.

BMOHUKA
buonnka kak oxHO u3 | O3HAKOMJICHHE C IpUMEpaMu 1. ®poHTaTBHBIC U
HanpaBJICHUH OHOJIOTHHU | UCIOJIb30BAHUS B WHIUBUyaJIbHbIC
U KHOCPHETHKH XO3SUCTBEHHOW  JICATCIIBHOCTH Oecepl
mojeld Mop(hodyHKIIMOHATBHBIX 2. VuauBuayallbHBIE U
YepT OpraHU3allid PacTCHHH H IPYIIIOBBIE

KHUBOTHBIX Ipu CO3a4aHuun

COBEPIIICHHBIX TEXHUYECKHUX
CHCTEM M YCTPOMCTB IO
aHaJIOTHHU c JKHUBBIMH
cHCTeMaMH.  3HAKOMCTBO  C

TpyO4aTbIMH  CTPYKTYpamMH B
JKUBOM TPUPOAE U TEXHUKE,
a3pPOJIMHAMUYECKUMU u
TUAPOIMHAMAYECKUMHU

YCTPOWCTBAMU B KHUBOU MPUPOJIE
U TEXHHUKE. YMEHUE CTPOUTH
MOJEJIA CKJIaJ4aToOi CTPYKTYpBHI,
HCIIOJIb3YEMBIE B CTPOUTEIBCTBE

UCbMEHHBIE PA0OTHI
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