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1. HEJIA U 3AJJAYHA OCBOEHHUSI TUCIATIJINHBI

Iesab 0cBOCHUA IMCHUNIMHBI:

- J1aTb CTYJICHTaM TEOPETUYECKUE 3HAHUS U MPAKTUUYECKUE HABBIKUA 10
OBJIAJICHUIO METOJIMKOM 1 HaBBIKAMU 0OOCHOBBIBATH MECTO U POJIb OMOJIOTUYECKHUX
3HaHMM B MNPAKTUYECKOW JAECATEIIBHOCTU JIIOACH, B PA3BUTUH COBPEMEHHBIX
TEXHOJIOTUM, OTIPEACIIATh KUBbIE 00BEKTHI B MIPUPO/IE, TPOBOIUTH HAOIIOICHUS 32
DKOCUCTEMaMH C LEIbK0 WX ONUCAHUSA W BBIABJICHUS €CTECTBEHHBIX W
AHTPOIIOT€HHBIX U3MEHEHHM, BO3MOXKHOCTIX UX MPAKTUYECKOTO MPUMEHEHUS IS
CaMOCTOSITENIbHOM pa3paOOTKHU U MPUHSITHUSL YIPABIECHYECKUX PEUICHU HA YPOBHE
CPEIHETO 3BEHA.

OcHOBHBIE 321241 OCBOCHHS IMCUMILINHBI:

- T[OHMMAaHHWE CYIIHOCTH M 3HA4eHUs OWOJOrMH, HCIOJIb30BAHKE
IPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHWM M YMEHUI B MOBCEIHEBHOW >KU3HU IS
OLICHKH ITOCJIEICTBUI 110 OTHOLIEHUIO K OKPY>KaroLIeH cpele.

- OCBOCHHME OCHOBHBIX METOJOB M CHEUU(UYECKUX IMPUEMOB OHOJIOTUU
BOCIIMTAHHWE YOEXKJIEHHOCTH B BO3MOXHOCTM TIO3HAHUS JKUBOM TPUPOIHI,
HEOOXOMMOCTH PallMOHAJIBLHOTO IPUPOIONOIb30BaHUS, OEPEHKHOTO0 OTHOIIECHUS K
OPUPOJIHBIM pecypcaM M OKpYyXarollel cpene, COOCTBEHHOMY 3I0pPOBbIO U
IPUMEHEHUE UX HA ITPAKTHUKE.

Pesynpratom ocBoenus aucuuiuinebl bJ[.07 «buonorus» o0ydarommMucs
no cnempanbHoctd  23.02.07 TexHuyeckoe oOOCTyKMBaHME M  PEMOHT
ABTOTPAHCIIOPTHBIX  CPEJACTB  SIBISETCS  OBJIAJEHUE  OCHOBHBIM  BHJIOM
npodeccuoHaIbHON NEATENBHOCTH (BITI) " COOTBETCTBYIOIIUMHU
KOMITETEHLUSMH.

2. MECTO JUCIII/IMHBI B CTPYKTYPE
OBPA3OBATEJBHOMN ITPOT'PAMMBI

JlucnumnHa «bHOJIOrUsS» HAXOOWTCA B 00S3aTCILHOM YacTH IIHMKIIA
0a30BBIX JUCITUIUIMH YYEOHOTO IJIaHa.

JuciuninHa u3ydaercs Ha 1 kypce, cemectp 2 (ouyHOoe oOyuyeHue, 0aza 9
KkaccoB), 1 kypc (6a3za 9 kimaccoB, 3a09HOE 00yUICHHE).



3. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 110

JAUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMU

PE3YJbTATAMU OCBOEHUS OBPA3OBATEJBHOM NPOI'PAMMBbI

B PE3YIBTATC OCBOCHUA OUCIHHIIIIMHBI 06yanOIHHﬁCH JOJDKCH OBJIAJICTD

YMCHUAMMU U 3HAHUAMMU B TCJIAX HpI/I06peT€HI/IH CICAYyOoIunx KOMHCTCHHHﬁ:

HaunMeHoBaHHe KOMIIETEHIIUH

H.]IaHI/IpyCMbIe PE3YJIbTATHI
Oﬁy‘leHI/lfl o AMCIOMIIJINHE,

Kox | (mnanmpyembie pe3yibTAaThl OCBOCHHS
OH) XapaKTEpUu3yrmue sTanbl
¢dopmMupoBaHusi KOMIIETEHIIUH
O01mme KOMIETEHIIMH B o0s1acTi 3HAHUA U IOHUMAHUS
Bri6upats CHOCOOBI perieHus 3a/1a4 A)
OK'1 | npodeccrnoHanbHOM AESTENLHOCTH MPUMEHUTEIBHO
K pa3InYHbIM KOHTEKCTaM;
Hcnonb3oBaTh COBpPEMEHHBIE CpEACTBA IOUCKA,
OK p |@Hamsa W HHTeprpeTauui nHpopMmarn U
MH(OPMAIIMOHHBIC TEXHOJIOTMU JUIS BBITIOJHEHUS | 3yarh:
3aaa4 Hpod)€CCHOHaHLHOﬁ ACATCIIBHOCTH, - OCHOBHBIE TTOJIOKEHHSI OMOIIOTHIECKUX TEOPHI
[InaaupoBaTh ¥  peann30BBIBATE COOCTBEHHOE | M 3aKOHOMEPHOCTEH;
npo()eCCHOHAIBHOE W JIMYHOCTHOE  pa3BUTHE, | - CTpOCHHUE u ¢ynxumonnposanue
OK 3 | MPEANPHHHMATENLCKYIO JeSITETbHOCTD B | Ononoruyeckux 06beKToB;
podecCHOHANBHOI cdepe, NCTIOIb30BATh 3HAHKS 110 | - CYIHOCTE GHONIOTHHECKUX NPOLECCOB;
(bMHAHCOBO} 'PAMOTHOCTH B Pa3iIMYHBIX KH3HCHHBIX | oA BRUIAIOIIXCA (B Tom uncne
OTe‘{eCTBeHHLIX) YUCHBIX B Ppa3BUTHUC
CUTYaLIIX, — OMOIOTHYECKON HAYKH;
OK 4 B(bq)eKTHBHO B3aNMOJCUCTBOBATL U pa60TaTB B . 6I/IOHOFI/I‘ICCKyIO TEPMHUHOJIOTUIO U CUMBOJIUKY.
KOJUIEKTUBE U KOMaHJE; YMerh:
OcymIecTBIATH YCTHYIO 5 IMMCBbMCHHYIO | - OOBSCHATH POJIb OHONIOTHH B (HOPMUPOBAHHUU
OK 5 | KOMMYHHKALIMIO ~ HA  TOCYJApCTBEHHOM  A3BIKE Hay9IHOTO MHPOBO33PCHHS;
Poccuiickoii Denepanuy ¢ yd4eToM OCOOCHHOCTEW | PEIIAaTh 3JIEMECHTapHbIC OHONIOrnYecKHe 3a1a4H;
COLIMAIBHOTO M KYJIbTYPHOTO KOHTEKCTA, - BBIABJIATH NPHUCIIOCOOJICHUS OPraHu3MOB K
I[TposBIATE TPaKIaHCKO-IATPUOTHYECKYIO Ho3umuio, | PEAC ofwranms;
CpaBHUBAThH OMOJIOTHYECKHE OOBEKTHI
JEMOHCTPHPOBATH OCO3HAHHOE MOBECHHE HA OCHOBE | AHATHIMDOBATD W OICHWBATE PASTHYHEIC
TPaJMLUOHHBIX OOIICYETIOBEYCCKUX LEHHOCTeH, B [ OTE3H O CYIIHOCTH, IPOHCKOICHIH KIIHH
OK 6 ToM qucie ¢ yquOM FapMOHI/I?)aHI/H/I u YCJIOBCKaA, riao0albHbIE 3KOJIOTHYECKHUEC
MEKHAIMOHATBHBIX u MEXPEIUTUO3HBIX | 1poGieMbl M HX PELLEHHS;
OTHOLICHHNH, IIPUMCHATDH CTaHIAPThI | - wu3y4yaTb M3MEHEHHUS B DKOCHUCTEMAx Ha
AHTHUKOPPYIIIMOHHOTO TIOBEJICHUS, OHOJIOTHYECKUX MOJIEIIAX;
ConeiicTBOBaTh COXpaHCHHUIO OKPY’KAIOMIEH Cpembl, | - HaXOJIUTh nH(popmaruio 0
pecypcocOepekeHnIo, NPUMEHATh  3HaHUA 00 | OMOJIOTMYECKUX OOBEKTaX B Pa3JIMYHBIX
OK 7 | u3sMeHeHHMM KiIMMaTa, TPHHIMIB OEPEXIMBOTO | HCTOYHMKAX " KPUTHYECKH ee
MPOM3BOACTBA,  JI(PPEKTUBHO  ACWCTBOBaTH B OLICHUBATh.
YpE3BbIYANHBIX CUTYAITUSX;
[Tonb3oBaThcs MpodeccnoHambHON JTOKYMEHTAIUEH
OK 9 | H@TOCyNapCTBEHHOM X MHOCTPaHHOM S3BIKAX.

(m. 5.1 B pen. IIpukaza Munmnpocsemenus Poccun ot
01.09.2022 N 796)
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4. OB BEM JUCHUIIJIMHBI B 3AYETHBIX EJIMHUIIAX C
YKA3AHHUEM KOJIMYECTBA YACOB, BBIZIEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAIOIINXCA C TPEINIOJABATEJIEM
(ITO BUJIAM YYEBHBIX 3AHSITUI) © HA CAMOCTOSTEJIBHYIO

PABOTY OBYUAIOIIIUXCHA

OO6m1ast Tpy10€MKOCTh JUCHUIUIUHBI COCTABIISIECT 89 yacoB

4.1. O0beM JUCUMILUIMHBI U BUAbI Y4¢0HOH padoThI:

4.1.1. Ounas popma o0ydeHnusi: 1 Kypc ceMecTp — 2, BUJ OTYETHOCTH— 3a4ET C

OIIEHKOH

(Mo pe3ynbTaTaMm yCTHOTO OMpoca)

Buj yue6Hoii pa6oThI O06bem JacoB O0nem JacoB
BCETO 1 kypc
2 ceMecTp
O0mas Tpy10eMKOCTb 1M CHUILTTHHBI 89 89
Oobs3aTesqbHast yueOHasi HArpy3Ka (Bcero) 89 89
B TOM YHCJIE:
Jlexmun (JI) 89 89

4.1.2 3aounas ¢popma o0yueHus

1 Kypc, BUA OTYETHOCTH — 3a4€T C OLEHKOM

Bun yueoHo# padoThl

O0BeM 4acoB

O0OBEM YacoB

BCETO 1 xypc
Oo0masi Tpy10eMKOCTb TUCHHUILTHHBI 89 89
Oobs3aTesibHast yueOHasi Harpy3Ka (Bcero) 12 12
B TOM YHCIIC:
Jlexmun (JIek) 12 12
[Tpaktuyeckue padora (IIp) - -
JlaGopaTopHbie paboTsI (JIP) - -
Kypcosas npoekt (KPII) - -
CamocrosiTesqibHasi padoTra: 77 77
CamocTosiTeTbHOE U3YUYCHHUE Pa3JiesioB 38 38
Camormnoaroroska (mpopadoTKa U TOBTOPEHUE JIEKIIMOHHOTO
MaTepHualia i MaTepuaia y4eOHUKOB U y4eOHBIX MOCOOHIA, 38 38

MOJrOTOBKA K JJAOOPATOPHBIM U MTPAKTUYECKHUM 3aHSATHSM,
KOJUIOKBHYMaM, PyOCKHOMY KOHTPOJIIO U T.JI.)







5. COAEP)KAHUE YYEBHOUN JUCIUTLIMHBI

5.1 Conepmam/le JAUCHUILIVIMNHBI, CTPYKTYPHPOBAHHOC 110 TEMAaM € YKa3aHUECM OTBCJICHHOI'0 HA HUX KOJUYECTBA YaCOB

U BU/JIOB YUeOHBIX 3aHATHIL:
5.1.1 O4nas ¢popma o0yueHus:

Copep:xanue y4eOHOIro MaTepHnaJia, JIaGopaTopHble PadoThI U MPAKTHYECKHe

HaumeHnoBanue YpoBensn
PAIIEIIOB 1 Tem 3aHATHS, CAMOCTOSATEIbHAsl padoTa o0y4yaomuxcs, KypcoBasi padoTa (IpoeKT) O0bem yacon OCBOCHMST
(ecnu npedycmomperni)
1 2 3 4
B/1.07 BUOJIOTUA
Beenenue 1| Obmas xapakrepucTuka OWonoruu Kak Hayku. Bkian Poccuiicknx ydeHslx B pa3Buthu buonorun. Ilpusnakn 05
JKHMBBIX OpraHu3MoB. MHOTrooOpasune *HUBbIX OPraHN3MOB. Y pPOBHEBast OPraHNU3aLHs )KUBOW IIPUPOBI U SBOJIIOIHS.
Mertoasl mo3HaHMS KMBOW mpuponsl. O0mue 3akoHOMepHOCTH Ononoruu. Ilpenmer m3ydenns oboOmiaroriero
Kypca «buonorusy, 1eam 1 3a1a4n Kypea.
Paznen 1. CymHOCTh H YPOBHH OPraHM3alUM KU3HHU
Tema 1.1 Copaep:kaHue yueOHOro MaTepHaJia
MarepuanbHas 1| Ucropudeckoe pa3BUTHE B3TIAIOB HA MPHUPOAY Xm3HH. COBpPEMEHHBIN B3TJISA HA CYIIHOCTDH Xu3HH. CHCTeMHas 2
CYIIHOCTb KXHU3HU OpraHM3alys >XU3HW. YPOBHHM OPTaHW3ALMH JXHUBBIX CHCTEM (OPraHHYECKHE MOJIEKYJBbl, MaKpOMOJEKYJIBI,
KJIETOYHbIC OpraHEIUIbl, KIETKH, TKAaHW, OPraHbl, OPTaHW3Mbl, MOMYJIALUH, BUABL, COOOIIECTBA, 3KOCHCTEMBI,
o6uocdepa).
2| MonexynspHO-TeHETUYECKHH YPOBEHb. MaKpOMOIIEKYJIbl, HOMUMEPHI. UeThIpe THIIa MAaKPOMOJIEKYJI, XapaKTePHbBIX 2
JJIA KUBBIX OPraHU3MOB: YTJIEBO/bI, GCHKI/I, HYKJICMHOBBIC KHCJIOTBI, JIUIIUABI. Nx 061].[35[ XapaKTCpUCTHKaA.
Opranounel. OHTOreHeTH4ecKui ypoBeHb. [loHATHEe OoHTOreHe3a. I[IpHHIMIHATBEHOE CXOACTBO KJIETKHU M IIEJIOr0
opranusMa. [lonmynsimuoHHO-BUA0OBON YPOBEHB.
3| Omnpenenenue Buaa. Apeansl. DHIEMHUECKUE BUIbL, BUBI KOCMONOIUTEL. OmnpeeneHue Nomyisaluy, ee 3HaueHue 2
JUIsL  3BONIIOIMM. buoreoueHoTndeckuii ypoBeHb. [loHsTHe cooOlecTBa, KiacCU(pUKaLUs COOOLIECTB I10
kareropusM. buonenos, buoton. buoreonenos. bruochepa.
He
IIpakTHyeckue 3aHATHS
MIPEeyCMOTPEHO
He
CamocrosiTeibHasi padoTa
IIPEAYCMOTPEHO




Pa3gea 2. OCHOBBI HUTOJIOT AU

Tema 2.1
YyeHne o KIeTKe

Copep:xkanue yueOHOro MaTepuaJia

—_—

Oransl pa3BUTHs LUTOJOTHU ydeHus o kietke. Kinerounas teopus [lIBanna. Ee ocHOBHBIE MONOXEHUS. MeToabI
W3y4YCHHUS KJIETOK. DINEKTPOHHAsT MUKPOCKOMHS. Pa3sHOBHIHOCTH 3JIEKTPOHHOW MHUKPOCKOIMH: TPAHCMHCCHOHHBIN
3JIEKTPOHHBIA MMKPOCKOI, 3JIEKTPOHHBIA MUKPOCKOIN BBICOKOTO HAIPSDKEHHS, CKaHUPYIOIIMHM 3JIEKTPOHHBII
MHKPOCKOTI.

W3ydenne KIETKH — DIIEMEHTAPHOM JKUBOW CHCTEMBI M OCHOBHOH CTPYKTYPHO-()YHKIIMOHAJIBFHON €AWHUIIBI BCEX
KHUBBIX OpPraHU3MOB. EIMHCTBO M pa3HOOOpasne KIETOYHbIX THMOB. OCHOBHBIC THIIBI KJIETOK: MPOKAPHOTHAs
KJICTKaA 6aKTepI/IaJ'II>Ha${ U DOYKapuoTHasA KJII€TKa pacTUTCIbHAasd W JXUBOTHaA. CXO}ICTBO u pas3induue IBYyX
TUMOBKJIETOK. OCHOBHBIE CTPYKTYPHO-(YHKIMOHAJIBbHBIE MOACUCTEMBI KJIETOK 000X THUHOB. CUMOMOTHYECKas
TEOPHsI IPOUCXOXKACHUS 3YKapHUOTOB.

Bupycel kak ocobast ¢opma opraHuzanuu Marepuu. PasMepsl W cTpoeHue BHpycoB. J[Ba THIIA CUMMETPUHU
(crimpanbHass M kyOuueckast). [loBeneHue BuUpycOoB BHABI MHGEKHni (MuTHyeckass MHQEKIHs, MEepCUCTECHTHAas
nHpekuus, nareHTHas WHQekiws). JKnuzHeHHble IUKIBL. Bupychl kak Bo30yaurenu 3abojieBaHWM pacTEHHH,
JKMBOTHBIX U YEJIOBEKA.

Bakrepun. Ctpoenne Oaxtepuii. ['paMM-1IoNOKHTENbHBIE M I'paMM- OTpHLATeNbHble Oakrepuu. OcoOeHHOCTH
JHK Oakrepuit. Poct u pa3sMHOXeHHe, KM3HCHHBIC NUKIBL [ eHeTHdeckas pekomOuHamwms (Tpanchopmarus,
KOHbIOTanusl, Tpancayknus). [Tutanue: canpoduTsl, cHtMOMOTHI, Tapa3uThl. 3HAUCHUE OaKkTepuil B MpUpoae U A
yenmoBeka. Vcnonp3oBaHue B X035HCTBE (TeXHIMUECKass MUKpoOuomorus). [larorenHrie 6akTepun Kak BO30YIUTEIH
3a00JIeBaHNH Y )KUBOTHBIX U YEJIOBEKA.

[IpuHOUOBL CTPYKTYPHOH opraHm3amuu kKieTok. OOmas cxema CTPOEHHUS XHUBOTHOH W PACTUTEIFHOW KIIETKH.
CXOnCcTBO M paznuuus KIETOK XKUBOTHBIX M pacTeHuil. OCHOBHBIE CTPYKTYPHBIC €IMHMIBI JTOOON KIETKH.
MemoOpansbl. Mctopust u3ydeHust CBOMCTB U cTpoenus memOpan. B. Ildbeddep (1877), D. Osepron (1900), I'oprep
u I'pernen (1925), Koymu Kepruc (1935), Hanuennu u Jascon (1935), Cunrepu Hukoncon (1972). ®dyaxmun
ouonornyeckux mMemoOpan. CocraB Ouosjornueckux memOpan. OOmias cxema CTpoeHHsi MeMOpaH. XUMHYECKHit
cocraB MemOpaH. Jlumuner mMemOpan. benkm memOpan. Jlumunabiit Oucnoi. JKuakocTHO-Mo3aW4Hask MOZAEIb
MeMOpaH. MojenbHble MEMOpaHBbI: JIMIIOCOMBI U OHMCIIOIHBIE TUNUAHBIE MeMOpaHbl. [IpoHuiaeMocTs MeMOpaH.
Tpancnopr BenecTs yepe3 MeMOpanbl. Jnddysusi, ocMoc, aKTUBHBIH TPAHCIIOPT, SK30LIMTO3 U SHIOINTO3.

SAnpo Crpoenue sinpa. SnepHas 000104Ka U AEpPHBIE ITOPBI. XPOMATHH U XpOMOCOMBI. S pbiniko. @yHKIMY spa.

IIporomna3ma, 1urTomIa3Ma, LUTO30/1b. (OCHOBHBIE OpraHeyabl KiIeTKH. @DpaKIMOHUpPOBaHHE KIIETOK.
OunpomnasMatuueckuil perukynym. Tumbl OP. @ynkiunm OP. Ceasu OP ¢ gpyruMu BHYTPUKIETOYHBIMU
opranesiamu. Pubocomsr. Ctpoenue pudocom. Ilomrcomer. @ynknun pubdocom. Anmapat ["onbkn. CtpoeHue u
¢ynkium anmapata [oNbUKM B OyKapHOTHYECKHX KJIeTKax. MmwuroxoHapuu. CTpoeHHEe MHUTOXOHAPHH.
ConepxaHue B KJIETKAaX pasHBIX THUIOB. Ilponcxoxnenne (cumOuoTnueckas teopus). OyHKIUM MHTOXOHAPHH.
JInzocombl. DepMeHTHI OONBIIMHCTBA JH30cOM. [Iporcxoxaenue mu3ocoM. IlepBuyHbIe 1 BTOPHYHBIE JIN30COMBI.
OcHOBHBIE (DYHKITUH JIN30COM. ABTO(Arus ¥ aBTOJIN3.

Ilepokcucomsl. CtpoeHne u JoKanmM3amust B KieTke. DyHKIMM TEpOKCcHCOM. 3a0o0ieBaHUs, CBS3aHHBIE C
HapyuieHneM (GyHKIuH nepokcucoM. Llurockener ximerku. CucremMa CTPYKTyp, OTBETCTBEHHAs 3a IMOJBIDKHYIO
ApXUTEKTYypy KIeTKH. MukpoduaameHTsl. AkTHH. [loaumepusannss W AeNonMMEpHU3aldsl akTHHA. AKTHH

1,2




cBsa3biBatomie Oenku. DyHKIUS CcUCTEMBl MHUKpPOQHUIaMEHTOB. MHUKpOTpyOouku. OTIMYHE CHCTEMBI
MHUKpPOTPYOOUEK OT cHCTeMbl MHKpoduiamMeHTOB. TyOymnH. CTaOMIBHOCTH CHCTEMBI. MOTOpHBIE MOJIEKYJIBI
JUHEMHBl M KUHE3WHbl. DYHKIUS CHCTEMBl MHUKpOTpyOouek. Ilpomexyrouynbie Mukpoduiaamentsl. Cocras
CHCTEMBI IPOMEXYTOUHBIX (punameHnToB. Hanbonee BepositHas rumoresa o0 ux ¢pyHkiuu. [IpoGiemsl KiIeToYHOM
TPAHCILUIAHTOJIOTUU.

9| Xapakrepucruka ctpoenue u pyHkuuit xpomocom, IHK u e€ pennmukanuy, reH, reHeTHYECKOro Kojia, OMocHHTEe3a 2
Oenka. M3ydeHue KJIETKH B MHOTOKJIETOYHOM OpPraHM3Me, KJICTOUYHOH TEOPHH CTPOSHHS OPraHU3MOB, KHU3HEHHOTO
nuKia Kiaetku. KireTounslii muki. [aBHBIE CTaaMM KIETOYHOTO HUKIA: MHTEp(dasa, KapHOKWHE3, UTOKUHE3.
Muro3. [lpuHnWNMagpHAs cXeMa MHTO3a. TelToMepsl M HMXpOodb Ul JCICHUS KJIETOK. 3HAaYeHHWE MHTO3a!
TeHeTHYecKasi CTaOMIBHOCTb, POCT, PETCHEpAIls, 3aMEIIEHHE KIETOK, OecIioloe pa3MHOXEHHe. Meiios.
[IpuHnunuanbHas cxema Melo3a. 3HaUCHHWE Mei03a U1 OPraHU3MOB: IIOJIOBOE Pa3MHOXKEHHE, TEHETHIECKas
U3MEHYUBOCTb.
10| Tkanu. Tunel TKaHeil: SnMUTENUaNbHAs, COCIUHUTENbHAS, )KUPOBasi, CKEJETHAs, 'eMOINOITHYECKas, MbILIICYHAs, 2
HepBHas. Mopdorenes. [Auddepennupoanue kinetok. CTBOJOBbIE KIETKH. AHaJIM3 CXeMbl CTPOSHHSI T'eHa.
CpaBHeHHUE CTPOEHHsI KJIETOK PACTeHH M )KMBOTHBIX 110 TOTOBBIM MHUKpOIIpEapaTam.
11| OcBoeHne XUMHUYECKOW OpraHu3anuu KJIeTKH. OpraHu4eckoro ¥ HEOPraHWYEeCKOTO BEIIeCTBA KIETKH U >KUBBIX 2
Opranu3MoB. BenkoB, yrieBo10B, JIMIMIOB, HYKJICHHOBBIX KUCIIOT M UX POJIb B KJIETKE.
12| IlpumeHeHne aHanu3a CTPOCHUS U (DYHKLUUH KJIETKH, POKAPUOTHYECKUX M DYKAPUOTHYECKUX KIIETOK, BUPYCOB U 2
60pr0bI ¢ BupycHbIMHU 3a00neBanusiMu (CITU/] u ap.), mUTONIIa3MBI M KJIIETOYHOH MEMOpaHBbI, OPraHOW/I0B KIIETKH,
oOMeHa BEIIeCTB U IIPEeBpallleHHe SHEPTUH B KIETKE.
He
IIpakTnyeckue 3aHATHS
IIPEAYCMOTPEHO
He
CamocrosiTesibHasi pabora
MIPEAYCMOTPEHO
Pa3nea 3. Opranusm. PazMHokeHre 1 MHAMBUAYAJbHOE PA3BUTHE OPTaHU3MOB
Tema 3.1 Copep:kanue yueGHOro MaTepuasa
Pasmuosxenue 1| XapakTepucTiKa OpraHu3Ma Kak €IMHOIO LEJIoro, MHOrooOpashe OpraHu3MOB, pPasMHOXKEHHE — BakKHeHiiee 2
CBOMCTBO JKMBBIX OpraHM3MOB, IIOJOBOrO U Oecrojoro, Meiosa, 0Opa3oBaHHE TIIOJOBBIX KJIETOK H
ormtoioTBopeHue. CpaBHUTEIbHBIH aHAIN3 MUTO3a M MEH03a, C TOMOIIBIO TaOJIHIIBL.
He
IIpakTHyeckue 3aHATUSA TPeyCMOTPEHO
He
CamocrosiTe1bHasi padora
MIPEAYCMOTPEHO
Tema 3.2 Copaep:kaHue y4e0HOro MaTepHaJia
Oprasusm. 1| O nzyuyeHne sMOPHOHAIBHOTO 3Talla OHTOTCHE3a, OCHOBHBIX CTaJUi SMOpHOHANBHOTO pa3BuTus. OmnpeneneHue 2
WNunuBugyansHOE CXOJICTBO 3apOJBIIICH HpenCcTaBUTENECH pa3HBIX TPYMNI MO3BOHOYHBIX KaK CBHAETEIBCTBO HX IBOIIONHOHHOTO

pa3BHUTHE OpraHu3Ma.

POICTBA.




Brissnenue IMPUYUHBI HapymeHHﬁ B PAa3BUTHUU OPTraHU3MOB. YcBoeHue WHAWBUAYAJIbHOTO PAa3BUTUA YCJIOBCKaA,
PEOPOAYKTUBHOTO 3I0POBbA. Amnanuz nOoCaCACTBUA BJIMAHUA AJIKOTOJIsI, HUKOTWUHA, HAPKOTHYCCKUX BCUICCTB,
3arpsA3HCHU CpEAbl HAa pa3BUTUC YCIIOBCKA.

w

BrisiBrieHue u onucaHue MPU3HAKOB CXOJCTBa 3apom;nnel71 YCJIOBCKA U APYTUX MO3BOHOYHBIX. ﬂOKa3aTeJ'ILCTBO ux
OBOJIFOIIMOHHOI'O POJCTBA.

HpaRanecmle 3aHATHSA

He
MPEAYCMOTPEHO

CamocrosiTe1bHasi padoTa

He
MPeyCMOTPEHO

Paznen 4. OcHOBEI ceJIeKIINN M T€EHETHKH

Tema 4.1
I'eneTuka

Coaep:xanue y4e0HOIro MaTepuaJja

—_—

OmpenencHne TEHETHKH KaK HAayKW O 3aKOHOMEPHOCTSIX HACJICACTBEHHOCTH M W3MEHYMBOCTH OpPTaHU3MOB.
Wzyuenne Onorpaduu I'.MeHOens — OCHOBOIIOJIOKHIKA T€HETUKA. | eHeTHIeCKOH TePMHUHOJIOTHH W CHMBOIHUKH.
DopMyIHpPOBaHNE 3aKOHOB T'€HETHUKH, YCTaHOBICHHBIX . Menaenem.

Tenotun u QeHoTHn: YueHble, pOJOHAYAIBHUKNA T'€HETUKH KaK HAyKH O HACJIEACTBEHHOCTH W M3MEHYHUBOCTH.
OcHoOBHbIE TOHATHSA TeHeTHKH. OmpejieneHne MOHATHI TeHOTHN W (eHoTun. B3anMooTHOIIEHHE TeHOTHNA U
(heHOTHIa, MX POJIb B OHTOICHE3E.

WzmenuynBocts. DopMmbl M3MEHYMBOCTH. Moaudukanuonnas (peHorunuyeckas) u3MeHUYMBOCTh. CBoiicTBa
Moau(UKalUi: HE HAcleIyeMOCTb, TPYINIIOBON XapakTep W3MEHEHHH, posb (akTOpOB BHEUIHEH Cpejbl, HopMa
peakimu. HacnenctBeHHass (TeHOTHNMYECKas) W3MEHYMBOCTb. THNBI  HACJICACTBEHHONH H3MEHUMBOCTH.
KomOnHaTHBHAsI N3MEHYHBOCTb.

HpI/I‘II/IHI)I BO3HUKHOBCHHS HOBBIX KOM6I/IHaHI/Iﬁ T'CHOB. MyTaIII/IOHHaH N3MCHYHNBOCTD. Knaccmbuxaunﬂ MyTaHI/Iﬁi
0 XapakKTepy, 10 MECTY U 11O YPOBHIO UX BO3SHUKHOBCHUS. ,HOMI/IHaHTHBIe 1 pCUECCUBHBIC MYTallUH. JletanbHble 1
NOJIYJICTAJIbHBIC MYTallUuU. ComaTHyecKkue u TCHCPATHUBHBLIC MYTallUU. XpOMOCOMHI)IG U TI'CHHBIC (TO‘Ie‘{HLIG)
MyTaluu. CBolicTBa MyTaL[PIﬁI CKa‘IKOO6pa3HOCTL, HACJICACTBCHHOCTb, HC HAIIPABJICHHOCTb, IOBTOPHOCTb.
PaCCMOTpGHI/IC MOHOI‘I/I6pI/I,I[HOI'O u ,I[I/II‘I/I6pI/I,I[HOI‘O CKpeuinBaHud, XpOMOCOMHOﬁ TEOPUH HACJICACTBEHHOCTH,
TCHCTHKH 110J1a, 3HAYCHHUC TCHCTUKHU JJISA CCIICKIMK M MCOUITMHBI.

XpOMOCOMHBIE MyTalMH. AHAIYIJIOAWSA, MNOJUIUIOAUS, XPOMOCOMHBIE MEPECTPONKH. YNpaBisieMble
XPOMOCOMHBIE MYTallMM W WX 3HAYCHHUEC JJIA XO3SMCTBEHHOM JACATCIBHOCTHU 4YCJIOBCKA. HeKOTOpBIe
3a00JIeBaHUs, CBSI3aHHBIC C XPOMOCOMHBIMH MYTaIlUsIMHU.

I'ennbie myrtamun. Kiaccudukainuss TeHHBIX MyTalliii IO MECTy BO3HHKHOBEHHWS. THIBI TeHHBIX
MYyTallMil: OyTauKaius, Aelenusi, MHBepcusa u ap. Yactorta MyTanuid U NpUYUHBI UX BO3HUKHOBEHHS.
dakTopsl MyTareHe3a TpU Tpymnbl (akTopoB. Xumuueckue (akTopel. OCHOBHBIC KaTEropuu
XHMHMUYECKOTro MyTarcHesa. dusnueckue (HhakTopel.

Bunsl uznydyenuii, AeHCTBYIOIIMX Ha HAcJEICTBEHHBIH MaTepuai. Paguanus u MyTanuu y 4esoBeKa.
buonornueckue ¢daxropel. CrapeHne, WMMyHHBIE KOH(IMKTBI, HEHPOIHIOKPUHHBIE KOH(IHUKTEHI,
WHQEKIMOHHBIE MPOIEeCChl. 3HaueHHe MYTalMid A NeSTeIbHOCTH 4YeJIOBEKa M OSBOIIONHUH. AHau3
HaCJICACTBCHHBIX OoJe3Hei YCJIOBCKA, UX MNPUYHMH H HpO(bI/IJ'IaKTI/IKI/I. Pemenne reHeTHYSCKUX 3aJga4d




HpaKanecmle 3aHATUA

He
MPETyCMOTPEHO

CamocrosiTe1bHasi padoTa

He
MPeyCMOTPEHO

Tema 4.2
Cenekums

Conep:xkanue yuedOHOro MaTepuaja

[

VscHeHne 3aKOHOMEPHOCTH M3MEHUYMBOCTH, T'€HETHUKU KaK TEOPETUUYECKOW OCHOBBI CEJEKIUH, OJAOMAIIHHBAHHS
JKUBOTHBIX W BBHIPAIIUBAHUS KYJIBTYpHBIX PAaCTCHUI — HaYaJbHBIX ATAMOB celeKuu. Paccmorpenue pador H.U.
BasuiioBa 0 IleHTpax MHOT000pa3us ¥ MPOUCXOXKJICHUS KYJIBTYPHBIX PACTCHHUH.

OcBOEHHE METONIOB CENEKIMH: THOPHIU3AINMA H HCKYCCTBEHHOTO OTOOpa M OCHOB JIOCTIDKECHHUS COBPEMEHHOU
CEJICKIIUH KYJIbTYpHBIX PACTCHHM, TOMAIIHAX XUBOTHBIX M MUKPOOpPraHu3MoB. COCTaBIIeHHE MPOCTEHIINX CXeM
MOHOTHOPHUAHOTO W IUTHOPHUIHOTO CKpPENIMBAaHHWS. PelleHWe TeHeTHYeCKHWX 3amad. AHamM3 (PeHOTHITHIECKOH
M3MEHYHMBOCTH. BRISBICHNE MyTareHOB B OKPY)KAIOILIEH cpele W KOCBEHHAsI OIIEHKa BO3MOXKHOTO WX BIHSIHUS Ha
OpraHH3M.

l'[paKTuqecmle 3aHATUA

He
IPETYCMOTPEHO

CamocTosiTesibHasi padoTa

He
MPEAYCMOTPEHO

Pa3nen 5. DBOJTOIHOHHOE YUeHHE

Tema 5.1
Uctopus pazsutus
9BOJIFOLIMOHHBIX
UIeH.
IIpoucxoxnenue
KU3HU

Copep:kanue yueOHOTro MaTepHaJia

1

3HAKOMCTBO C MCTOPHUEH pa3BUTHS IBOJIIONMOHHBIX HeH. YscHeHue 3HaueHue padot K. Jlunnes, JK.b.
Jlamapka B pa3BUTUM 53BOJIIOUMOHHBIX HAeH B Ouonoruu, ’BomounoHHoro yuyenue Y. [lapBuna,
€CTEeCTBEHHOro 0T00pa. PaccMoTpeHus poiy 3BONIOLMOHHOIO Y4€HHs B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTHHBI MHpa. lcTopudeckuii B3IV Ha TEOPUM BO3HUKHOBEHHS
opranuyeckoro Mupa. KpeanuoHu3M, TeopHsl CTAllMOHAPHOTO COCTOSIHMS, CIIOHTAHHOE 3apOKIACHHE
KHU3HHM, TAHCIIEPMHUS, OMOXMMUYECKasi SBOJIFOLHSL.

Camo3zaposxaenue xu3HH: JleMokput, Dmukyp, Apucrorens. 3HaueHune TpyaoB @panuecko Pemu u Jlym [actepa.
Teopus mancmepmun: AHaxcarop, I'epman Ban ['empmromsi, Cant Appenmyc. Bsrmaner AWM. Omapuna, J[x.
Xonneitna, ['aponpaa FOpu. CoBpeMeHHBIE B3TIIAAbI HA IPOUCXOXKICHUE KUZHUA. XUMUAYECKash dBOTIOIHS. OTBITHI
V. Xapucona, M. KansBuna, C. Muiiepa, C. ®@okca. KoarieppaTHast runoresa.

Dranbl OMOXUMHUYECKON IBOJIOIMK: 00Pa30BaHUE MPOCTHIX OPraHUYCCKUX MOJICKYJI, 00pa30BaHHE MAaKPOMOJICKYI,
MOSIBJICHHE MeXaHu3Ma peruinkanuu. CoBpeMeHHOe OHopasHooOpasue. [IpuunHbl, MEXaHU3MBbI U 3aKOHOMEPHOCTH
IBOJTIOIUH JKUBBIX cucTeM. Llenecoodpa3Hoe ycTpoiicTBo opranu3mMoB. DBomoruonusm a0 Y. Japeuna. Teopuu
3. bayapa, C. Bepra. CoBpeMeHHOE MOHHMMAaHUEC MEXAaHU3MOB DBOJIOIMHA OPTaHUYECKOTO MHpa. BO3HUKHOBECHHE
minaHetsl 3emutst. IlnmanerHelid atam. Ilpeanochuiku KU3HU Ha 3emiie. XPOHOJOTHsS HCTOPHUM 3eMJId. DTarlbl
CTaHOBJICHUS OKU3HH. MeETONbl TECOXPOHOJOTHH: CTpaTurpadus, MeTOAsl aOCONIOTHOH TI'eOXpPOHOIIOTHH,
MTAJICOHTOJIOTHIECKUI METO/I.

HpaKanecmle 3aHATHUSA

He
MIPEAYCMOTPEHO




CamocrosiTe1bHasi padoTa

He

NPELYCMOTPEHO
Tema 5.2 Conep:xanue yueO0HOro MaTepuaJjia
JIBUKYILYE CUITBI 1| Xapakrepuctuka BuAa W TOMYJSAIWH, TEOPUH O3BOIIONUH. J[OKa3aTenbCTBO MHUKPOIBONIONNH U 2
DBOJIIOLHH MaKpOdIBOJIIOIMH. AHAIN3 COBPEMEHHOTO TNpeacTaBienus o Bumooopazosanuu (C.C. Yersepukos, 1N.W.
BHOIOTHUECKOE [IImanbray3ena), NpU4YUH BBIMHpAHHUS BHUIOB, OCHOBHBIX HAIPaBJICHWM SBOJIIOLIMOHHOIO Iporpecca,
pasHooGpasue OHMOJIOTMYECKOTO MpOorpecca U OMOIOTHYECKOT0 perpecca.
2| Knaccudukamust OpraHuueckoro wmupa. MeXIyHapoJHas KOHBEHLHUS O COXPAHEHHH OUOJOrMYEeCKOro 2
pasHooOpasus. Vepapxudeckue ypoBHH OHOJIOTHYECKOTO pa3HOOOpasusi M MX XapaKTepUCTHKA. | eHeTHdeckoe
paznoobpasue. OCHOBHBIC 3aKOHOMEPHOCTH JICHCTBUSI M B3aMMOOTHOUICHHS JLIEIICH.
3| Co3manme TpaHcreHHBIX (opM. BumoBoe pasHooOpasme, ero coctosHHe B Poccum. DKocHCTeMHOE 2
o6uopaznoobpazue. Ocobu. MHauBHIBI MpocThie U cioxHble. OHTOT€HE3, TUIBI OHTOTCHE3a. YHHUTApHbBIE H
MOJYJIbHBIC OpTaHU3MBI.
He
IIpakTnyeckune 3aHATHS
peyCMOTPEHO
He
CamocTosiTenbHasi padoTa
MIPEAYCMOTPEHO
Paznen 6. UcTopusi pa3Butus »xu3Hu Ha 3emiie
Tema 6.1 Conep:xanue yueOHOro MaTepuaJja
T'ummoressl 1| 3nakoMcTBO ¢ THMIMOTE3AMHM IPOMCXOXKICHUS KU3HH, HCTOPHEH PasBUTHS OPTraHHUECKOTO MHPA, YCIOKHEHUAMH 2
TIPOUCX 0K ICHHUS JKMBBIX OPraHU3MOB Ha 3eMJIe B IPOLIECCE IBOJIOLIUH.
KU3HUA 2| VscHeHMe COBPEMEHHBIX THIIOTE3 O MPOMCXOXKICHHM delIOBEKa M JOKAa3aTeqhCTBA HMX POJACTBA  C 2
MJIEKOTIUTAIOLIMMH KMBOTHBIMH.
He
IIpakTnyeckune 3aHATHS
MIPEAYCMOTPEHO
He
CamocrosiTe1bHasi padoTa
MIPEAYCMOTPEHO
Tema 6.2 Conepsxanue y4e6HOro MaTepuaia
IIpoucxoxnenue | 1| BeisBieHHe CylIHOCTH IBOJIIOIMH YEIOBEKA M €IMHCTBA MPOMCXOXKICHUSI YeJI0OBEUECKHX pac. 2
p A y
YyelIoBeKa 2| Omucanue ocobeit ogHOTO BUIA IO MOP(OIOrHYECKOMY KpUTepHIo. PaccMoTpeHne npucnocodieHnii opraHn3MoB 2
K Pa3HbIM cpeJaM oOuTaHus (K BOIHOM, HA3eMHO-BO3/IYIIIHOM, TOYBEHHOM ). AHAJIN3 U OLIEHKA Pa3JIMYHbIX TUIIOTE3
TIPOMCXOXKACHUSI )KM3HHU M YEJIOBEKa.
He
IIpakTHyeckune 3aHATHS TIPeIyCMOTPEHO
He
CamocTosiTesibHasi padoTa TPeyCMOTPEHO
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Paszgen 7. OCHOBBI DKOJIOTHH

Tema 7.1 Conep:kanue yueOHOTro MaTepuaJia
JKOJIOTHS KaK 1| PaccMoTpenue SKOJNIOTMM Kak HayKH O B3aUMOOTHOIICHUSAX OPraHU3MOB MEXIy COOOH M OKpyKaroied cpenoil. 2
HAVKA Paciipenne 3HaHUN SKOJOTHUCCKUX (PAKTOPOB, MX 3HAUCHHEC B JKU3HU OPraHU3MOB. [IpoBencHHe aHamm3a
Y 9KOJIOTUYECKUX CHCTEM. BUIOBBIX M MPOCTPAHCTBEHHBIX CTPYKTYpP 3KOcUcTeM. [IUIIeBhIX CBs3el, KPyroBopoTa
BEIICCTB W MpPEBpalllcHHE YHEPrud B dKocucTemax. ONMUCaHWe aHTPOIOTCHHBIX W3MCHCHHH B €CTCCTBEHHBIX
MIPUPOTHBIX JTaHAmAPTaX CBOSH MECTHOCTH.
2| CpaBHHTENFHOE ONKCAaHHWE OJHOW M3 CCTECTBCHHBIX IPUPOJHBIX CHCTEM (HAIpHUMEp, Jieca) M arpOdKOCHCTEMBI 2
(mammpumep, mmeHn4yHOro most). CocTaBieHHE CXeM Tepeladd BEMmIECTB W SHEPrHH IO IeMsIM IHUTAaHUS B
TIPUPOJHON IKOCHUCTEME W B arpoieHose. OmmcaHue HCKYCCTBEHHOW SKOCHCTEMBI (IIPECHOBOIHEIN aKBapHUyM).
MeXBHIOBbIE B3aWMOOTHOIIEHHS B DKOCHUCTEME: KOHKYpPEHIHs, CHMOWMO3, XHITHHYECTBO, MapazUTH3M.
HckyccTBEHHBIX COO0IIECTBAX — arPOIKOCHCTEMAX B YPOOIKOCHCTEMAX.
He
IIpakTHUeckue 3aHATHS
MIPEAYCMOTPEHO
He
CamocrosiTe1bHasi padoTa
IPeLyCMOTPEHO
Tema 7.2 Conep:xanue yueOHOro MaTepuaja
Buocgepa 1| OmpenenecHre XapaKTepUCTHKH OHOC(EPHI Kak TII00amsHOM dkocucTeme. Yuenne B.U. Bepranckoro o 6uocdepe. 2
2| CpaBHeHHE XUBBIX OpraHU3MOB B Omocdepe, Onomacce, KpyroBopore BaKHEHIINX OMOTEHHBIX SJIEMEHTOB (Ha 2
TpuMepe YIIIepoaa, a3oTa u 1p.) B Ouoctepe. BrrsicHeHne n3MeHeHnit B 6mocdepe. CocraBieHrne KpoccBopaa Mo
teme: «buochepay. [ToaroToska u opranu3aius npe3eHTaui no reme: «buochepay.
He
IIpakTHyeckue 3aHATHS
MIPEyCMOTPEHO
He
CamocTosiTe1bHasi padoTa
TIPETyCMOTPEHO
Pa3gen 8. Buonnka
Tema 8.1 Conepixanue
Buonuka - oqu u3 | || O0oOuenne 3Hanuii 0 OMOHMKE Kak 00 OJHOH M3 HANpaBleHWH GHONOTUH U KMOEPHETHKH, paccMaTPUBAIOLIEH 2
pa3/IeNoB 0co0eHHOCTH MOPGO(HU3HOIOTHIESCKON OPraHU3aIlMK KHUBBIX OPTaHH3MOB M WX HCIOJIB30BAHHE JJIS CO3aHHUS
G100 COBEPIICHHBIX TEXHHUCCKUX CHCTEM M YCTPOICTB MO aHAJIOTHH C )KUBBIMU CHCTEMAMU.
HOJIOTUUA - = =
2| V3yyeHne MPUHIUIOB W  TPUMEPOB  HUCIONB30BAaHUS B XO3SMCTBEHHOH  JCSATENBHOCTH  JIFOJACH 2
MOPGOPYHKIIMOHAIBHBIX YePT OpPraHW3allid PACTCHUH W KUBOTHBIX. MOHUTOPHHI OKPYXKAIOIICH Cpeibl.
Ce3oHHBIC (BECCHHUE, OCCHHHUE) M3MCHEHUS B IPHPOJIC.
He
IIpakTHyeckue 3aHATHS
MIPEAYCMOTPEHO
He
CamocrosiTe1bHasi padoTa
MIPETyCMOTPECHO
3a4eT ¢ OIEHKOU
HUTOrIO: 89
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5.1.2 3aounas ¢popma o0yuyeHnus:

Copep:xanue yueOHOIro MaTepHnaJia, IabopaTopHble padoThI U MPAKTHYECKHE

HaunmeHnoBanue Yposensn
PAINEINOn H Tem 3aHATHS, CAMOCTOSAATEIbHAsI padoTa 00y4aroIuxcs, KypcoBasi padora (IIpoeKT) O0bem yacos OCBOSHMSE
(ecu npedycmomperni)
1 2 3 4
BJ1.07 BUOJIOTUA
Beenenue 1| O6mas xapakrepucTuka OWONOrMM Kak Hayku. Bxmax Poccumiickux ydensix B pasButum buosorun. IIpnsnaku 0,5
JKUBBIX OpTaHU3MOB. MHOTOOOpa3ne KUBBIX OPTaHU3MOB. Y POBHEBAsI OpraHU3aIs )KUBOH MIPUPOIBI M SBOJIOIIHSL.
MerTonp! mo3HaHUA KUBOH Ipupoasl. O0mre 3akoHOMepHOCTH Ononornun. [Ipeamer m3ydenns 0000maromero Kypea
«buonorusy, enu u 3agadu Kypea.
Pazgen 1. CyIIHOCTh U YPOBHHU OPTraHU3AIHM JKU3HU
Tewma 1.1 Conep:xanmne yuedOHOro MaTepuajia He
MarepuansHas MPEeTYCMOTPEHO
CYIIHOCTb KU3HU He
IpakTnyeckue 3aHATHSA
MIPETyCMOTPEHO
CamocTosiTe1bHasi padoTa
1| Ucropuueckoe pa3BuTHE B3TJISIIOB Ha MpUpoAy >ku3HH. COBpEMEHHBINH B3TJISIA HA CYIIHOCThH JKU3HH. CHCTeMHas 2
OpraHu3alsl JKU3HH.  YPOBHU OpraHU3allM{ >KUBBIX CHUCTEM (OpPraHHYECKHE MOJIEKYJIBI, MaKpOMOJEKYJIHI,
KJIETOYHbIE OpraHeiIbl, KIETKH, TKaHH, OpraHbl, OPraHU3MBbI, IOIYJISLHH, BHJbI, COOOIIECTBA, IKOCHUCTEMBI,
ouocdepa).
2| MonexynspHO-TeHEeTUYECKUH ypoBeHb. MakpoMOIeKynbl, MOoJuMephl. YeTbIpe THIIa MaKpOMOJIEKYJ, XapaKTePHBIX 2
JUISL JKUBBIX OpPTaHU3MOB: YIJIEBOABIL, O€JKH, HYKJIEWHOBBIE KHCIOTHI, JUMUAbL MX oOmas XapakTepHCTHKA.
Opranounsl. OHTOreHeTHueckuil yposeHs. IloHsTHE OHTOreHes3a. IIpMHIMIUATBHOE CXOACTBO KJIETKU U LEIOrO
opranusMa. [lonysuoOHHO-BUAOBON YPOBEHB.
3| Ompenenenne Buna. Apeassl. DHIEMHUYECKHE BUJIBI, BUIBI KOCMOTIONIUTHL. OTpe/enieHne MomyJssinny, ee 3HaueHue 2
JUTS HBOIIOINH. broreorneHoTHUeCKUi ypoBeHb. [ToHATHE cOO0IIECTBa, KIacCH(PUKAIIHS COOOIIECTB IO KATETOPHSM.
Buonenos, buoron. buoreonenos. buocdepa.
Pa3gen 2. OcHOBBI IMTOJIOT AU
Tema 2.1 ConepxaHne y4e0HOro MaTepuajia
VYuenue o kieTke 1| Oransl pa3BUTHA LUTOJOTHM y4eHus o kierke. Kimerounas teopus IlIBanna. Ee ocHOBHBIE MOJ0XKEHUS. MeTobl 15 1,2
H3Yy4eHHUs KJIETOK. DJIEeKTPOHHAs MUKPOCKOMMA. Pa3HOBUAHOCTH 3JIEKTPOHHON MHUKPOCKONMHU: TPAHCMUCCHOHHBIN
JJIEKTPOHHBII MHKPOCKON, 3JIEKTPOHHBIH MHMKPOCKOIN BBICOKOTO HAINPSDKEHUS, CKAHUPYIOMIMH 3JIEKTPOHHBIN
MUKPOCKOIL.
2| VzydeHune KICTKU — DIICMCHTAPHOM JKUBOW CHUCTEMBI M OCHOBHOH CTPYKTYpPHO-(DYHKIIMOHATHHOM EJIMHHIIBI BCEX 2
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JKUBBIX OPraHnu3MoB. EnunctBo n pa3H006pa314e KJIETOYHBIX THIIOB. OCHOBHBIE THIIBI KJIIETOK: IMPpOKapruoTHas KJICTKa
6aKTepI/IaJ'II)HaH M DYKapuoTHasA KJICTKa PACTHUTCIIbHas W KHUBOTHAas. CXO}ICTBO U pa3jnine ABYX TUITOBKIIETOK.
OCHOBHEIE CprKTypHO—(l)yHKHI/IOHaJ'II)HI)Ie OJACUCTCEMBI  KIICTOK oboux Tumos. CumOHOTHUECKAs TCOPUL
IIPOUCXOXKIACHUA OYKAPHOTOB.

Bupycel kak ocobas ¢opma opraHuzanud Martepuu. Pasmepsl M CTpoeHHe BHpYcOB. J[Ba THHa CHMMETPHH
(crimpaneHass u KyOwmueckas). IloBeneHwe BHPYCOB BHMIBI HMHQEKnuil (uTHdeckass WHQEKIHs, MEepCUCTEHTHAs
nH}eKuus, nareHTHas wuHpeknus). JKusHeHHble OUKIBL. Bupychl kak Bo3OyanTenu 3a0ojeBaHMN pAaCTEHUMH,
KMBOTHBIX U YEJIOBEKA.

Bakrepru. Ctpoenue Oakrepuii. [ paMM-IIOIOKUTEBHBIC U TPaMM- oTpHHaTensHble OakTepuu. Ocodbernoctu JJHK
Oakrepmii. Poct ® pasMHOXEHHWe, KHW3HCHHBIE LHWKIBL. [eHeTnmdeckas pekomMOuHanus (TpaHCOpMAIus,
KOHBIOTAINs, TpaHCcAyKuus). [Iutaane: canpouThl, CHMONOTEI, Mapa3uTHl. 3HaYeHWE OAKTEPHHA B MPHPOJE M I
yenoBeka. Vcmonp30BaHNe B X0O3SHMCTBE (TeXHUYEcKass MUKpoOuosorus). [larorennpie OakTepuu Kak BO30yIUTETH
3a00JICBAHMH Y JKUBOTHBIX U YCJIOBEKA.

[IpuHUMOBI CTPYKTYpHOW opraHu3anuu kjierok. OOmias cxema CTPOSHHsS YKUBOTHOMH M PAaCTHTENLHON KIIETKH.
CXO/ACTBO M pa3fiuuusi KIETOK J>KUBOTHBIX M pacTeHWil. OCHOBHBIE CTPYKTYPHBIC EIUHHUIBI JIIOOOH KIETKH.
MewmbOpansbl. Vicropust u3yueHust cBoUcTB 1 ctpoeHus MemOpan. B. IIpeddep (1877), D. Orepron (1900), I'optep u
I'pennmen (1925), Koymu Keptuc (1935), Hanuennu u daecon (1935), Cunrepu Hukoncon (1972). ®ynkuuu
6uonornyeckux memoOpan. CocraB Ouosormyecknx memOpaH. OOmias cxema CTpoeHUs MeMOpaH. XWUMHYECKUI
coctaB MemOpan. Jlunmner memOpan. bemkun memOpan. JlunupHerd Owcnoi. JKHIKOCTHO-MO3aW4HAs MOJENb
MeMmOpaH. MozenbpHbIe MeMOpaHbI: JIMIIOCOMBI M OHMCIIOIHBIE JHUIHIHBIE MeMOpaHsl. IIpoHHIaeMocTs MeMOpaH.
Tpancnopr BenecTs yepe3 MeMOpansl. Anddysns, ocMoc, aKTUBHBIN TPAHCIIOPT, YK30IIMTO3 U 3HAOINTO3.

6

SAnpo Crpoenue sapa. Saeprast 0007109Ka U AAEPHBIC TOPBI. XPOMATHH U XPOMOCOMBI. S npbiniko. @yHKIMY spa.

2

IpakTnyeckue 3aHATHSA

He
MPEYCMOTPEHO

CamocrosiTe1bHasi padoTa

1

[Mporomna3ma, muromnasma, [UTO307d6. (OCHOBHBIE OpraHeiulbl  KJIeTKH. (DpakIMOHWPOBAHHE  KIIETOK.
OHpormazMatiueckuii  petukynyMm. Tunsl OP. Oymkmum OP. Ceasu DP ¢ gpyruMu  BHYTPHKICTOYHBIMH
opranemamu. Pu6ocomer. Ctpoenne pudocom. Iommcomsr. @yakmmm pudocom. Ammapart ['onpmxu. CtpoeHue u
¢yHkIMK anmapara ['oJIbpKN B 9yKapHOTHYECKHX KieTkax. Mutoxonapuu. Ctpoenne muroxoHapuil. Conepkanne
B KJIETKAaX pPa3HbIX THUIOB. lIponcxokacHue (cumMOuMoTHYeckas teopus). DyHKIMH MHTOXOHAPUH. JIM30COMBL.
q)epMeHTBI OOJIBIIMHCTBA JIH30COM. HpOI/ICXO)K}IeHI/Ie JIN30COM. HepBI/I‘IHBIe U BTOPUYHBIC JIN30COMBI. OcHOBHBIE
GbyHKIMU JTM30cOM. ABTO(ATHSI U aBTOJIH3.

[epokcucombl. CrpoeHne W Jokanu3auus B KieTke. DYHKIUM TepoKcHcoM. 3aboJjieBaHUsl, CBs3aHHBIE C
HapyuieHueM (yHKIuH nepokcucoM. Llutockener kimetkn. CUcTeMa CTPYKTYp, OTBETCTBEHHAs 3a IIOJBHXKHYIO
ApXUTEKTYpy KieTkd. Mukpodunamentel. AkTuH. [lomuMepu3anus © JCNOJUMEpH3AlMs aKTHHA. AKTHH
cBs3piBarolue  Oenku. DyHKOUA CcUCTEMBl  MUKpPO(GMIaMEeHTOB. MukpoTpyOouku. OTiIHYHe CHUCTEMBI
MHKPOTpYOOUEK OT cucTeMbl MuKpodmiameHTOB. TyOymmH. CTaOMIBHOCTH CHCTEMBI. MOTOPHBIC MOJEKYIIBI
JTUHEWHBI U KHHE3WHBL. DYHKINA crcTeMbl MUKPOTpyOouek. [IpomexyTounble MUKpoduIaMeHTsl. COCTaB CHCTEMBI
MMPOMEXKYTOUHBIX _(mmaMeHToB. Hambonee BeposTHas rumoTe3a 00 ux  ¢GyHKumd. IIpoOieMbl  KICTOYHOH
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TPpaHCIIJIaHTOJIOTUH.

3| Xapakrepucruka crpoenne u ¢pynkuuit xpomocom, JJHK u €€ permmkanum, reH, reHETHYECKOrO Koaa, OMOCHHTE3a 2
Oenka. V3ydyeHne KI€TKM B MHOTOKJIETOYHOM OpraHu3Me, KIETOYHOW TEOPHUH CTPOEHMS OPTraHW3MOB, )KU3HEHHOTO
nukia Kietkd. Kierownsnd muki. [naBHBIE cTaguy KIETOYHOTO LUKNA: MHTepdasa, KapuOKHHE3, LUTOKUHE3.
Muro3. IlpuHnmnuaneHas cxema MuTO3a. TeJoMepbl M HXpONb sl JEJeHWS KICTOK. 3HaueHWe MMHTO3a:
TeHeTHYecKasi CTaOMIBHOCTb, POCT, pEreHepalys, 3aMelIeHue KIEeTOK, Oecronoe pa3MHOXeHue. Meios.
[MpuHnunuaneHas cxema Melosa. 3HaueHHE MeHo3a Uil OpraHU3MOB: IOJIOBOE Pa3sMHOXKEHHE, Te€HETHYEeCKas
HM3MEHYMBOCTB.
4 | Tkann. Tumel TKaHEH: SMUTENHWANbHAs, COCAWHHUTENbHAS, JKUPOBAs, CKEIETHAs, T'€MOIOITHYECKAs, MBIIICYHAS, 2
HepBHas. Mopdorenes. duddepennupoanne kieTok. CTBONOBBIE KIETKH. AHAIN3 CXEMbl CTPOCHHUS TeHa.
CpaBHEHHUE CTPOEHHSI KJIETOK PACTEHHH M AKMBOTHBIX IO TOTOBBIM MHUKPOIIPENapaTaMm.
5 | OcBoeHHE XMMHUYECKOH OpraHu3anuy KieTkd. OpraHHuecKoro M HEOPraHW4eCKOro BEIECTBA KIETKH M KHBBIX 2
OpraHu3MoOB. BCHKOB, YIJICBOAOB, JUIIKM 0B, HYKJICHHOBBIX KHCJIOT U UX POJIb B KJICTKEC.
6 | [lpumenenne aHanu3a cTpoeHHUs U QYHKIMH KIETKU, MPOKAPUOTHUYECKUX M DYKAPUOTUYECKHX KJIETOK, BUPYCOB U 2
60pw0bI ¢ BUpycHbIMH 3aboeBanusmu (CIIN/ 1 np.), HMTOMIa3Mbl ¥ KIETOYHOW MeMOpaHbl, OPraHOMIOB KIIETKH,
oOMeHa BElIeCTB U MPEeBpallieHHe SHEPIUH B KIIETKE.
Paznen 3. Opranusm. PazMHoOKeHHe 1 MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB
Tema 3.1 He
Copep:xanue y4edOHOTo MaTepuaJia
Pasmuoxenne MIPEeTyCMOTPEHO
He
IMpakTHUyecKkue 3aHATHUS
IIPEAYCMOTPEHO
CamocTosTe1bHas1 paboTa
1| Xapakrepuctuka opraHu3ma Kak €JMHOTO IIeJIO0ro, MHOrooOpa3ue OpraHM3MOB, Pa3MHOXKEHHE — BayKHEHIlee 2
CBOMCTBO JKUBBIX OPraHM3MOB, ITOJIOBOTO U OECIIOJIOr0, Meiio3a, 00pa3oBaHUe TIOJIOBBIX KJIETOK M OILIOOTBOPEHHE.
CpaBHUTENBHBIN aHAIU3 MUTO3a M MeH03a, C IMOMOIILIO TAOJIHUIIBI.
Tema 3.2 He
Coaep:xanue yueOHOro MaTepuasia
Opranusm. IIPEeLyCMOTPEHO
WnnuBuayansHOe He
pa3BHUTHE OPraHU3Ma. TpakTuyeckue sansmun IIPEAYCMOTPEHO
CamocTosiTeibHas1 padoTa
1| O nzyuyeHne >MOPHOHAIBFHOTO 3Tala OHTOT'CHE3a, OCHOBHBIX CTaaAMi SMOpHOHanbHOTO pasBuTus. OrmpeneneHue 2
CXOJICTBO 3apOJbIIICH TNpeAcTaBUTENEH pa3HBIX TIPYNN IO3BOHOYHBIX KaK CBHAETEIHCTBO WX SBOJIOIHMOHHOTO
POACTBA.
2| BrigBiieHHME NpPUYMHBI HapyLIEHUH B PAa3BUTUM OPraHU3MOB. YCBOCHHE WHAMBHUIYAJIBHOIO Pa3BUTHUS YEIOBEKa, 2
PENIPOLYKTUBHOTO 3/0pPOBbSl. AHANM3 IIOCIEACTBUS BIUSHUS AaJKOTONsA, HUKOTHHA, HAPKOTHYECKHUX BEIIECTB,
3arpsI3HEHUS] CPEIbl Ha Pa3BUTHE YETOBEKA.
3 2

BeisiBlIeHHE U OIKMCaHKUE MPU3HAKOB CXOJCTBA 3apOJIbIIICii YeIoBeKa U JAPYrUX MO3BOHOUYHBIX. JI0Ka3aTeIbCTBO MX
SBOJIIOIHOHHOTO POJICTBA.

15




Pa3gen 4. OCHOBBI ceJIEeKIIMHU U T€HEeTHKHU

Tema 4.1 Conep:xanue yueOHOro MaTepHaJia He
[eneTrka IIPEAYCMOTPEHO
He
IIpakTnyeckue 3aHATHSA
IIPEAYCMOTPEHO
CamocTosTe/ibHAs padoTa
1| OmpeneneHue TEHETUKHM KaK HAayKH O 3aKOHOMEPHOCTSX HAcJEJCTBEHHOCTH W WM3MEHYMBOCTH OpPTaHU3MOB. 2
Wzyuenne OGuorpaduu I'.'MeHnenb — OCHOBOIOJIOXXKHIKA T'€HETUKH. | €HEeTHUECKOH TEpPMHHOJIOTHU M CHMBOJIHKH.
DopmynIHpoBaHNE 3aKOHOB I€HETHKH, YCTAaHOBJICHHBIX ['. MeHenem.
2| I'erotun n QeHoTHI: YUeHBIE, POJOHAYAIBHUKA TCHETHKH KaK HAayKd O HACJEICTBEHHOCTH W HM3MEHYHBOCTH. 2
OcHoBHBIE TOHATHS TeHETHKU. OmpenercHHe MOHATHH TeHOTHH M (EeHOTHN. B3anMOOTHOIIEHWE TE€HOTHNA M
(eHOTHNA, X PONIb B OHTOTCHE3E.
3| U3menunBocts. DopMBI U3MEHUMBOCTH. Monudukanuonsas (peHoTunndeckas) H3MeHUYHMBOCTh. CBOHCTBa 2
MojuduUKaMii: He HacledyeMOCThb, TPYIIIOBOIl XapakTep W3MEHEHHH, poiib (JaKTOPOB BHEUIHEH cpelbl, HOpMa
peakuuu. HacneactBenHas (T€HOTHUNHMYECKas) HW3MEHYMBOCTh. THIBI  HACIEACTBEHHOW  H3MEHYHUBOCTH.
KOM6I/IHaTI/IBHa§I N3MCHYUBOCTD.
4| IpuunHBI BOBHUKHOBEHUS HOBBIX KOMOWHANMII reHOB. MyTallioHHas! ©3MEHUYUBOCTb. Kitaccngukanus MyTaiyii: mo 2
XapakTepy, 10 MECTy U [0 YPOBHIO MX BO3HMKHOBEHHMs. /[[OMUHAHTHbBIE M peLecCUBHble MyTauuu. JleTalbHble U
noJtyneTanbHple MyTauud. CoMaTH4YecKue M TeHEepaTUBHbIE MyTalMd. XPOMOCOMHBIE W TEHHBIE (TOYEYHBIE)
myTtanuu. CBoiicTBa MyTanui: CKaukoOOpa3HOCTb, HACIEICTBEHHOCTh, HE HAaIllPaBIEHHOCTb, ITOBTOPHOCTb.
PaccMoTpeHre MOHOTHOPHIHOTO W TUTHOPHUIHOTO CKPELIMBAaHHS, XPOMOCOMHOH TEOpHUH HACIEACTBEHHOCTH,
TCHETHKH 110J1a, 3HAUYCHNE TeHETHKH JUIS CEJICKINU U MEIMIIHEL.
5| XpoMOCOMHBIE MYyTaluu. AHIYIUIOAWS, TONHIUIONMSI, XPOMOCOMHBIC IIEPECTPOUKH. YTIIpaBiseMble 2
XPOMOCOMHBIE MYTAllMM M HX 3HAYEHUE I XO3SMCTBEHHOH NEATEeNbHOCTH uenoBeka. HekoTopeie
3a00JIeBaHUsl, CBSI3aHHBIC C XPOMOCOMHBIMH MYTAaIIUsMHU.
6| I'ennbie myTanuu. Kitaccudukanus TeHHBIX MyTaIUi 10 MECTY BO3HUKHOBEHUS. THITBI TEHHBIX MYTAI[HIA: 2
IyIUIMKalus, Aejieuus, uHBepcus U Ap. YacroTa MyTauMid M OPUYMHBI UX BO3HUKHOBEHHs. (DakTOphl
MyTareHe3a TpU Tpymmbl (akTopoB. Xumuueckue ¢Gakrtopsl. OCHOBHBIE KaTErOPUM XHUMHUYECKOI'O
MyTareHe3a. Pusndeckre GakTopEIL.
7| Buapl n3mydeHW, NEHCTBYIOIUX HA HACJICICTBEHHBIA MaTepuan. Pamuaruiss 1 MyTaluu y 4YeloBeKa. 2
buonornueckne daktopel. CrapeHne, HMMYHHBbIE KOHQIUKTHI, HEUPOIHIOKPHUHHBIC KOHMIUKTEHI,
WHQPEKIIMOHHBIC MPOIECCHl. 3HAYCHUE MYyTalMi i ACATCIbHOCTH 4YEJIOBEKAa M SBOJIIOLUU. AHaium3
HacJIe/ICTBEHHBIX OOJIe3HEeH YeIoBeKa, MX NPUYMH U MPoHIaKTUKHU. Pelenne reneTnyeckux 3a1ad
Tema 4.2 Coaep:xanue y4e0HOro MaTepuasia He
Cenexuus PEYCMOTPEHO
IpakTnyeckue 3aHATHSA He
IIPEAYCMOTPEHO

CamocTosiTesibHas1 padoTa

16




VscHeHne 3aKOHOMEPHOCTH M3MEHYMBOCTH, T€HETHKH KaK TEOPETHUYECKON OCHOBBI CENEKIIMU, OJOMAITHUBAHUS
JKUBOTHBIX U BBHIPAIMBaHUS KYJBTYpPHBIX PAaCTCHUN — HAYalbHBIX 3TAaloB celekiuu. PaccMorpenue pador H.U.
BapuiioBa o IIeHTpax MHOT000pa3usl M MIPOUCXOKICHUS KYJIbTYPHBIX PACTCHUIA.

OcBoeHue MECTOHOB CCJIICKIUM: FI/IGPI/I[[I/BaIII/II/I U HUCKYCCTBCHHOTI'O 0T6opa N OCHOB OOCTHXXCHUA COBpeMeHHOﬁ
CCJICKIIUU KYJIbTYPHBIX paCTCHHﬁ, JAOMAlIHUX KMBOTHBIX U MHUKPOOPraHMU3MOB. CocraBiieHHE HpOCTeﬁHIHX CXEM
MOHOI‘I/I6pI/I,HHOFO n ,Z[I/IFI/I6pI/I,Z[HOFO CKpCUIIUBAHM. Pemenne reHeTmuyeckux 3ajga4. Amnamms (beHOTHHH‘{CCKOﬁ
W3MEHYUBOCTH. BrIsBIICHHE MYTAarcHoB B Opr)KaIOH.Ieﬁ Cpeac U KOCBCHHAsA OLICHKAa BO3MOXKHOI'O HMX BJIMSHUA HaA
OpraHus3M.

Pazaen 5. DBoJIIOIIHOHHOE YUEHHE

Tema 5.1
Hcropus passurus
9BOJIIOLIMOHHBIX
HUacH.
[Ipoucxoxnenue
JKH3HU

Conep:xanue yue0HOro MaTepuasa

He
MIPEIYCMOTPEHO

IIpakTnuyeckue 3aHATHSA

He
MPEeTyCMOTPEHO

CamocrosiTeIbHAs padoTa

1

3HAKOMCTBO C HCTOPHEH pa3BUTHS SBOIOIMOHHBIX HicH. YsacHeHue 3HadeHue pador K. JImanes, JK.b.
Jlamapka B pa3BUTHM DBOJIOIUOHHBIX HACH B OWOJIOTHH, SBONIONHOHHOrO yueHwe Y. JlapBuHa,
€CTECTBEHHOr0 0TOOpa. PaccMOTpeHus: poiu 3BOJIOIMOHHOTO Y4YeHHS B (DOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTUHBI Mupa. MIcTopruuecKuil B3Il HA TEOPUH BOSHUKHOBEHUSI OPraHUYECKOIro
mupa. KpeanionnsMm, Teopus CTallMOHAPHOTO COCTOSIHUS, CIOHTAHHOE 3apOXKJIEHNE )KU3HU, TAHCIIEPMHUS,
OMOXMMUYECKAs IBOJFOIIHSL.

2

Camo3sapoxkaenue xu3Hu: JleMokput, Onukyp, Apucrorens. 3HaueHue Tpyaos dpandecko Penu u Jlyu Ilactepa.
Teopus mancnepmun: AHakcarop, ['epman BaH ['enmbmronen, CBant Appenuyc. Barmsaasr AWM. Onapuna, k.
Xonneina, I'aponabaa IOpu. CoBpeMeHHbIE B3IMISAAbl HA IPOUCXOXKACHHUE KU3HU. XUMUYecKash 3BOJOLUS. OMbIThI
V. Xapucona, M. Kanseuna, C. Muiiepa, C. ®okca. KoariepsaTHast runoresa.

Otanbel OMOXMMHUYECKOH 3BOJIONNHU: 00pa3oBaHUE MPOCTHIX OPTaHUYECKUX MOJIEKYJ, 00pa30oBaHHE MaKpOMOJEKY,
MOSABIICHUE MeXaHW3Ma perutnkanuyn. CoBpeMeHHOe OmopazHooOpasue. [IpuauHbl, MEXaHU3MBI U 3aKOHOMEPHOCTH
SBOJTIOIUH JKUBBIX cucTeM. Llerecoobpa3zHoe yCTpoicTBO opraHmu3MoB. DBoionuoHm3M a0 Y. [lapsuna. Teopun O.
bayspa, C. bepra. CoBpeMeHHOE NOHMMaHHE MEXaHHM3MOB 3BOJIOIMU OPraHMYECKOro Mupa. Bo3HHMKHOBeHHE
rnaHeTsl 3emnd. [lmaneTtssrii stam. IIpeamocsUiky KM3HH Ha 3emiie. XPOHOJOTHS HCTOPHH 3eMIIH. OTallbl
CTaHOBJICHUsSI JKU3HH. METOAbl TEOXpPOHOJOTWH: cTparturpadus, MeToAbl aOCOJIOTHOW T'€OXPOHOJIOTHH,
[IJICOHTOJOTMYECKUI1 METOJI.

Tema 5.2
JBYKyIIHME CUITBI
OBOJIIOIH.
buonornueckoe
pa3HooOpasue

Conep:xanue yueOHOro MaTepuaia

He
MPETyCMOTPEHO

IIpakTHyeckue 3aHATHSA

He
MPEAYCMOTPEHO

CamocrosiTeibHasi padora

[

XapakTepucTUKka BUIAa U TMOMYJSIUU, TEOPUH SBOMIONUU. J[0Ka3aTenbCTBO MHKPOSBOIIONUU U
MAaKpO3BONIONKH. AHAIU3 COBPEMEHHOro npeactaBieHus o Buaooopaszoanuu (C.C. YerBepukosn, M.1.

2
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IlImanpray3ena), NpUYUH BBIMMpAHHUS BHJIOB, OCHOBHBIX HampaBiIeHWH HBOJIOLMOHHOTO Iporpecca,
OGHOI0rNUEecKoro mporpecca U OMOIOrMUECKOro perpecca.

2| Knaccupukamust OpraHH4eckoro Mupa. MexayHapoaHas KOHBEHIMS O COXPAaHEHHH OHMOJIOTHYECKOTO 2
pasHooOpa3us. Mepapxuyeckre YpOBHH OHMOJIOTHYECKOTO Pa3HOOOpasvs M HMX XapaKTepUCTUKA. | eHeTHueckoe
pasHoobOpaszue. OCHOBHBIE 3aKOHOMEPHOCTH ACHCTBHUS M B3aHMOOTHOIICHUS aJlIeIIeH.
3| Co3manue TpaHcreHHBIX (opMm. BumgoBoe pasHooOpasme, ero cocrosHue B Poccun. DKOCHCTEMHOE 2
6uopasnooOpazue. Ocobu. MuaumBuael mpocTble W ciokHble. OHTOTeHE3, THIBI OHTOTeHE3a. YHUTapHbBIE M
b
MOJIyJIbHBIC OPTaHU3MBI.
Paznen 6. UcTopusi pa3BuTHS KM3HH HA 3emuie
He
Tema 6.1 Conep:xanue yue0HOro MaTepuaJa
I'unote3sl HpCAYCMOTPCHO
He
IMPOUCXOKICHUS IIpakTyeckue 3aHATHA
IPEyCMOTPECHO
KH3HU CamocTosiTeIbHAs padoTa
1| 3HaKOMCTBO ¢ THIOTE3aMH MPOMCXOXICHHS KU3HH, MCTOPHEil PA3BUTHS OPraHHYECKOrO MHpA, YCIOKHEHHSIMH 2
JKUBBIX OPTaHU3MOB Ha 3eMIIC B IIPOLIECCE YBOJIOIIIH.
2| VscHeHHMe COBPEMEHHBIX THIIOTE3 O IPOUCXOXKICHHH YeTOBEKa M J0KA3aTEIbCTBA UX POACTBA C MICKOMHTAIOIMMY 2
JKUBOTHBIMH.
He
Tema 6.2 Coaep:xanue yue0HOro MaTepuasia
[Ipoucxoxaenue HpEAyCMOTPEHO
He
YeJI0BEKa IIpakTHyeckue 3aHATHA
TIPEyCMOTPEHO
CaMmocrosiTeibHast paboTa
1| BpIsiBIICHHE CYNTHOCTH BOJIOIMH YSJIOBEKA U SIMHCTBA IPOUCXOKICHHS YeIIOBEUCCKHX pac. 2
2| Omnucanue ocodeit ogHOrO BUIa 110 MOP(OIOTHIECKOMY KpuTepHio. PaccMoTpeHue npucrnocoOneHnid OpraHu3MoB K 2
pasHBIM cpenmaM OoOMTaHUs (K BOJHOW, Ha3eMHO-BO3IYIIHOW, TOYBCHHOM). AHAIIN3 W OICHKA Pa3IHMYHBIX THUIIOTE3
MIPOUCXOKACHHUS JKU3HU M USIIOBEKA.
Paspgen 7. OCHOBBI 3K0JIOTHH
He
Tema 7.1 Copep:xanue y4edOHOTo MaTepuaJia
DKOJIOTHS KaK Hpeﬂy(;\ImTpeHo
e
HayKa IIpakTHYecKHe 3aHATHSA
MIPEyCMOTPEHO
CamocrosiTeibHas padoTa
1| PaccmoTpeHme SKOMOTHN Kak HAYKH O B3aWMMOOTHOIICHHSX OPTaHU3MOB MEXIy COOOM M OKpY’Kalomew cpenoi. 2

Pacmmpenne 3HaHWI 5SKONMOTHYECKHX (DAaKTOPOB, MX 3HAYCHHWE B JKM3HHM OpraHu3MoB. [IpoBereHme aHamm3a
9KOJIOTHYECKUX CHCTEM. BHIOBBIX M IPOCTPAHCTBEHHBIX CTPYKTYp 3KocucTeM. IIMmeBrIX CBs3ell, KpyroBopora
BEIIECTB M IIpEBpallleHHe HSHEepPruu B 3KocucTeMax. OmnncaHWe aHTPOIOTCHHBIX H3MEHEHUIl B €CTeCTBEHHBIX
NPUPOJHBIX JIaHJIadTax CBOSH MECTHOCTH.
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2| CpaBHMTENBHOE ONHCAaHHE OJHON M3 €CTECTBEHHBIX NPHUPOJHBIX CHUCTEM (HampuMmep, Jieca) U arpodKOCHCTEMbI 2
(manpumep, mmenuyHoro mnoist). CocTaBieHHe cXeM TNepeJadd BEIIeCTB M JHEPrHd IO IENsM MHUTaHHS B
MIPUPOTHOM dKOocucTeMe W B arporeHo3e. OnucaHue MCKYCCTBEHHOHW AIKOCHCTEMBI (IIPECHOBOJHBIA aKBapUyM).
MeXBUIIOBbIE  B3aMMOOTHOIIGHHS B JKOCHCTEME: KOHKYPEHIHS, CHMOWO3, XHIIHUYECTBO, I1apasUTH3M.
VIcKycCTBEHHBIX COOOIIECTBAX — arPOIKOCHCTEMAX M yPOOIKOCHCTEMAX.
Tema 7.2 Coaep:xanue y4e0HOro MmaTepuasa He
Buocdepa PeyCMOTPEHO
IIpakTnyeckue 3aHATHSA He
PeyCMOTPEHO
CamocrosiTeibHast padora
1| Ompenenenue xapakTepucTUKH Orocdeps! kKak ri100anbHoM skocucreMe. Yuenue B.M. BepHaackoro o 6uocdepe. 2
2| CpaBHEHHE XKMBBIX OpPraHM3MOB B Ouocdepe, Ouomacce, KpyroBopore BaKHEWIINX OWMOTEHHBIX SJIEMEHTOB (Ha 2
npuMepe yriepoja, azora u 1p.) B 6nocdepe. BrisicneHne uzmenennii B ouocgepe. CocraBieHne KpoccBopaa 1o
teme: «buocgepay. [loaroroBka u opranuzanys npeeHrauni mo teme: «bruocdepar.
Pa3gen 8. buonnka
Tema 8.1 Conep:xanue He
BuoHuka - oMH U3 HpCAYCMOTPCHO
pas3nenos IIpakTHYecKHe 3aHATHUS He
IPelyCMOTPEHO
Guonornu CamocTosiTeIbHasi padoTa
1| OGobmienne 3HaHMH O OMOHMKE Kak 00 OJHOM W3 HampaBJeHHH OMOJOTMM M KHOEPHETHKH, paccMaTpHBAIOIICH 2
0co0eHHOCTH MOP(HODU3HOIOTNUECKOW OpPraHU3aliK XKUBBIX OPraHU3MOB M HX HCIIONb30BaHHE IUIS CO3IAHUS
COBEPIICHHBIX TEXHUYECKUX CUCTEM M YCTPOMCTB 10 aHAJIOTHH C )KUBBIMHU CHCTEMaMH.
2| Uzydyenne TpPUHOWIIOB W  TPUMEPOB  WCIIONB30BAaHUS B XO3AWCTBEHHOW  JEATENBHOCTH  JIFONEH 2
MOphHO(DYHKIIMOHATIBHBIX YEPT OPTaHU3aLUK PACTCHUI U )KUBOTHBIX. MOHUTOPHHT OKpYyxatomieil cpenbl. Ce30HHbBIE
(BeCceHHME, OCEHHHE) U3MCHEHUS B IPUPOJIC.
3a4eT ¢ OLEHKOU
HUTOrO: 89

Jnst XxapaKTepUCTHKN YPOBHSI OCBOEHHSI YI€OHOT0 MaTepraiia UCTIONb3YIOTCS CIIEAYIONe 0003HaYeHNUS:

1. — O3HAaKOMUTENBHBIHN (Y3HABaHNE paHee N3yYEHHBIX 00BEKTOB, CBOWCTB);

2. — penpoSyKTHBHBIN (BBITOJIHEHHE ACATEIBHOCTH MO 00pasily, MHCTPYKINHU WX TI0/T PyKOBOJCTBOM)

3. — IPOAYKTHBHBIH (INTAHNPOBAHUE U CAMOCTOSITEIEHOE BHITTOTHEHUE AEATEIHHOCTH, PEIICHHE IPOOIEMHBIX 33/1a4)




6. YA EBHO-METOANYECKOE OBECIIEYEHHUE JUCIHUIIJINHbBI

6.1. IlepeyeHb OCHOBHOI ¥ /IONOJHHUTEJbHON Y4eOHOW JIMTEpPaTyphbl,
HEeOOXO0AMMO¥ /151 0CBOEHHS! T CIMILIHHBI';

6.1.1. OcHoBHas uTEpaTypa:

1. buonorus B 2 4. Yacte 1 : yuebnuk mis By3oB/ B. H. Spsirun [u np.] ; non penaxkuueit
B. H. Speiruna, U. H. BonkoBa. — 7-¢ u3a., mepepab. u jorn. — MockBa : M3naTenscTBo
FOpaiit, 2024. — 427 c.

2. buonorus B 2 4. Yacte 2 : yueOHHMK Jus By3oB / B. H. SIpsirun [u ap.] ; moa penakiueit
B. H. dpeiruna, W. H. BonkoBa. — 7-e wu3n., mepepad. u mom. — Mocksa : M3marenbcTBo
FOpaiir, 2024. — 347 c.

3. buomnorus : yuebnuk : B 2 T. Tom 1 Ilox pen. B.H. Spsiruna I'90TAP-Meaua , 2021 r.
TBepaplii nepemiet, 736 cTp.

4. bwuonorus [Tekct] : yue0.mst By3oB : B 2 kH. / B. H. Spweirun [u np.] ; mox pen. B. H.
SApeiruna. - 3-e u3n., crep. - M. :Beicm. mk., 2000 - Ku.2.-352c.

5. boropoackuii, F0.B. buonorusi ¢ ocHoBamu 3xosioruu [Tekcr]| : ydue6.mocodbme / FO. B.
Boroponackunii ; UpkyT. roc. c.-X. akan. - Upkyrtek : UpI'CXA, 2001. - 149 c. 5 aks.

6. Kysnenora, /[.B. buonorus denoBeka [DIeKTpoHHBINH pecypc] : yueb.mocodbue st
ctyaeHTos Ouod. crien. By30B / 1. B. Ky3nenosa, B. O. CanoBapos, A. U. [loBapunnes ; MpkyT.
roc. C.-X. akaj. - DJEeKTPOH. TeKcToBble AaH. - Mpkyrck : Usn-Bo UpI'CXA, 2014. - 1 s
ONT.AUCK ; 12 cM. - 3ari1. ¢ TUTYI. 3KpaHa. - (B KoHB.) : 100.00 p.

7. UYynuosckas, I'.B. Ucrtopus pazsurus o6uonoruu [Tekcr] : ydeO.mocobue ajas MarucTpoB
Hanpasienus 020400.68 "buonorus" / I'. B. Uyanosckas. - UpkyTck :AcnipunT, 2012. - 250 c.

6.1.2. lonostHuTEILHAA JIMUTEpPaTypa:

1.  TI'pun, Haitoken.buonorus : B 3 1. : mep. ¢ aant. / H. I'pun, Y. Crayt, /1. Teiinop ; mox
pen. P. Comepa. - M. : Mup, 1993 - . - 26 cm. - Ilapamnen. tur. a. pyc., anra. - Ilep.
u3n. :BiologicalScience / N. P.O. Green, G. W. Stout, D. J. Taylor. - ISBN 5-03-001576-0. -
Tekct : HemocpeactBeHubld. T. 2 / mep. ¢ aurn. M. I'. lynunoit [u np.] ; mox pen. b. M.
MennukoBa, A. A. Hetidaxa. - 327 c.

2.  buonorus [Tekct] : yue6.nms By30B : B 2 k. / B. H. fApsirun [u gp.] ; mon pea. B. H.
SApsiruna. - M. :Beicur. mik., 1997 - Ku. 1. - 448 c.

3. I'pun, Haiigxen . buonorus : B 3 T. : mep. ¢ aurn. / H. I'pun, Y. Crayt, /. Teinop ;
nox pen. P. Comepa. - M. : Mup, 1993 - . - 26 cm. - [lapamien. Tut. 1. pyc., anri. - Ilep.
u3z. :BiologicalScience / N. P.O. Green, G. W. Stout, D. J. Taylor. - ISBN 5-03-001576-0. -
Tekct : HenocpenctBennblii. T. 3 / mep. ¢ anri. E. P. Haymosoii, M. C. Mopo3sosoii, O. B.
[IpotacoBoii ; mox pea. b. M. MennukoBa, A. A. Helidaxa. - 374 c. : un. - [Ipeam. ykas.: c. 342-
366. - Yka3z.1atuH. Ha3B.: ¢. 368-370. -

4. 3asu, P.I'. Ilocobue mo Ouonoruum s aburypuentoB [Tekcr] / P. I'. 3asu, U. B.
Paukosckas, B. M. CrambpoBckasi. - 6-¢ u3j., crep. - Munck :Bpim. mik., 1999. - 510 c.

5. MpmmanoBa, O. M. buonorus : yuyebnoe mnocobue / O. M. Meimanosa. —
Kemeposo :Keml'V, 2014. — 107 c¢. — ISBN 978-5-89289-851-5. — TeKcT : 3JEKTPOHHBIH //
Jlanb : snekTpoHHO-OMOIMOTeYHast cuctema. — URL: https://e.lanbook.com/book/72030 (marta

'B paGoume mporpamMmbl BHOCHTCS JIMTEPATYPA U3 MEKTPOHHOTO KaTanora Kauroobecnedennocturno OI1
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obpamienus: 04.02.2021). — Pexxum noctyna: Juis aBTOpH3. MOJIb30BaTENeH

6.2. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALMOHHON CeTH
HNuTepHeT, HEOOXOAUMBIX /1JI51 OCBOEHUS TUCUMILINHBI:

1. NudopManimoHHO-CTIpaBOYHBIN mopTai. - Pexxum gocrymna: www.librari.ru.

2. ®enepalbHBIA IEHTP WH(HOPMALIMOHHO-00Pa30BaTENBLHBIX PECYPCOB. [DIEKTPOHHEIN pecypc]:
YueOHO-MeToan4ecKre MaTepuanbl. — Pexxum noctyna: www.fcior.edu.ru.

3.  MunucrepctBo  obpasoBanus  Poccuiickori ~ ®egepammu. - Pexxum  gocryma:
http://www.ed.gov.ru. 17

4. HauumonaneHelil nopran "Poccuiickuii o0ueoOpa3zoBaTenbHblil mopram». - Pexum nocryna:
http://www.school.edu.ru.

5. EcrecTBeHHOHAY4YHBIN 00pa30oBaTeNbHBIN MOpTal. - Pesxkxum nocryna: http://en.edu.ru.
6.Criernanu3upoBanHbliii - noptan  «MHQOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIE ~TEXHOJIOTHH B
oOpa3oBanumy. - Pexxum nocryna: http://www.ict.edu.ru.

7.  DOnextpoHHas  OuOnMoTeka.  ONEKTpOHHbIE  ydeOHWKH. - Pexxum  gocryna:
http://subscribe.ru/group/mehanika-studentam/.

8. [Iporpammuoe obecrieuenne MSWord, MSExcel.

9. ba3el naHHBIX WH(POPMAIMOHHO-CIIPABOYHBIE W IOUCKOBBIE cucTeMbl HMHopmarmonHas
cucreMa «EnnHOe OKHO J0cTyna K o0pazoBarenbHbIM pecypcam» (http:/window.edu.ru).

6.3. IlepeueHb yueOHO-MeTOAMYECKOr0 oO0ecleYeHHs ISl CAMOCTOATEIbHOI
padoThI 00y4aKOLIUXCH M0 JMCHUILIMHE:

1. MamonroB, C.I'. buonorus [Tekcr] : mns moctymaromux B By3bl / C. I. MamoHTOB. -
M. :Bercm. mik., 1992. - 478 c.

2. MawmonroB, C.I'. buonorus [Tekct] : mns mocrymaromux B By3bl / C. I. MamoHTOB. -
M. :BeICHI. 1IK., 1991. - 478 c.

3. Mamonros, C.I'. buonorus [Tekcr] : 11l IKOJBHUKOB CTAPIIMX KJIACCOB M MOCTYMNAIOUIUX B
By3HI : yueO.mocobue / C. I'. MamonToB. - M. : [Ipoda, 1995. - 478 c.

4. MennukoB, b.M. buonorus : popmsl u ypoBuu xu3nu [Tekcrt] : mocobue nns ydammuxes / b.
M. Mennuxkos. - M. : IIpocsemienue, 1994. - 415 c.

5. Munees, B.I'. Arpoxumusi, ouonorus u skojorus noussl [Tekcr] / B. I. Munees, E. X.
Pewmne. - M. :Pocarponpomuzaar, 1990. - 206 c.

6. MsrkoBa, A.H. IlnanupoBanue yyebHoro npouecca no oodmeit 6uonoruu [Tekcr] : yueo.-
MeTOJ. ocoOue A mpernoaaBaTeniel cpen. crem. y4ued. 3aBemenuii / A. H. Msrkosa, B. U.
Cusornazos. - M. :Bricr. mxk., 1990. - 208 c.

7. IaBnos, WU.1O. buonorust [Tekct] : cioBape-cnpaBounuk / M. 0. I1asnos, /. B. Baxaenko,
. B. MockBuues. - PoctoB H//] : ®enukc ; M. : 3esc, 1997. - 573 c.

6.4. IlepeueHr HWHGPOPMALMOHHBIX TEXHOJIOTH, HCIOJb3yeMbIX MpH
OCYIIIeCTBJIEHMH 00Pa30BaTeJIbHOIO Mpolecca Mo JUCHUILINHE:

B npoiecce JEKIMOHHBIX M MNPAKTUYECKUX 3aHATUUA  MCHOJb3YETCs
cienyrollee JUUIEH3MOHHOE NPOrpaMMHOE oOecriedeHue U WH(OpPMalMOHHbIE
CIIPAaBOYHBIE CUCTEMBI:
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Ne i/

HawmmenoBanue nmporpaMMHOT0 obecriedeHus

Horosop Ne, nara,
OpraHM3aLHs

JInneH3u0HHOE MPOrpaMMHoOe obecriedyeHue

MicrosoftWindows 7

AKT

Microsoft Office 2010

W

Kaspersky Business Space Security Russian Edition

Ha nepenavy npas H-0005792
ot 08.06.2011 rona

CB0001HO pacnpocTpaHsieMoe MPOrpaMMHoOe o0ecrnevyeHue

LibreOftfice 6.3.3

IAdobeAcrobatReader

MozillaFirefox 83.x

Opera 72.x

N[N [—

GoogleChrome 86.x.

7. OMUCAHUE MATEPUAJILHO-TEXHUYECKO BA3blI,
HEOBXOJMMOI JJIs1 OCYILIECTBJIEHUSI OBPA30BATEJABHOI'O
MPOLECCA MO JUCLUIIJIMHE

Ne
n/m

HanmenoBanue 000py10BaHHBIX
y4eOHBIX KAOMHETOB,
nabopaTopuii ¥ Ip. 0OBEKTOB IS
MPOBEICHUS YICOHBIX 3aHSATHIA

OcHoOBHOE 000pyJOBaHHE

(DopMa HCIIOJIb30BaHUs

Ayn. Ne 301

CrnennaJM3upOBaHHAS MelOeJIb:
CTOJIBl YUEHHUECKHE
CIIeLIMAIU3UPOBAHHbBIE - 7 WIT.,
CTYJbs - 14 MWT. CTOMBI
MperoaaBartes -1 MmT., CTybs
mpermoaasarenei -1 mr., TpudyHa-1
IIIT. TexHnuyeckue cpeacTsa
00y4eHHUsi: MYyJIbTUMEIHNA
rmpoexTop Optoma X302,
rmepeHocHol HOyTOyK Asus P50,
MMPOSKIIMOHHBIN 3KpaH
ClassicSolutionNorma (236x175).
'Y4eOHo-HATJIAAHbIE TOCOOMS:
HAO0OPBI IEMOHCTPAIIHOHHOTO
00opynoBaHMs U yueOHO-
HATJISIIHBIX TOCOOUH, MOJTEOEPTHI,
MpeaMEeTHI ISl YIeOHBIX
XYJI0’)KECTBEHHBIX TTOCTAHOBOK,
MepeBSHHBIE TUTAHIIETHI,
MoKa3aTenbHbIe pa0OTHI CTYJCHTOB.
CnucoxkllOnakomnbioTepe:
Microsoft Windows 7, Microsoft
Office 2010, Kaspersky Business
Space Security Russian Edition,
LibreOffice 6.3.3, Adobe Acrobat
Reader, Mozilla Firefox 83.x, Opera
72.x, Google Chrome 86.x.

VYuebHast ay JuUTOpHs IS
MIPOBEACHUS 3aHITUI
CEMHHApCKOro THIA,

KypPCOBOI'O IPOEKTUPOBAHUS
(BBITTOJTHEHNUS KYPCOBBIX
paboT), TPYNIOBBIX U
MHIUBUAYAIbHBIX
KOHCYJIbTallui, TEKYLIEro
KOHTPOJISL U TPOMEKYTOUHOU
aTTeCTaluK

Ayn. Ne 310

CrnennaJM3upOBaHHAS MeleJIb:
CTOJIBI YUEHHUECKHE
CIIeITHAIN3UPOBAHHBIC - 16 MIT.,
CTYJbs - 32 MIT. CTOJIBI
MperoaaBarens -1 mrT., CTybs
rpenoxasarenei -1 mr., TpudyHa-1

IIT. TexHu4YecKHe cpeacrea

[KypCOBOTO IPOCKTHPOBAHNUS

'YueOHast aytuTopus st
MpOBEICHNUS 3aHATHH
IIEKLIMOHHOT'O THIIA, 3aHATUH
CEMIHAPCKOTO THUIIA,

(BBITIOJIHEHUST KYPCOBBIX
paboT), TPYNIIOBBIX U

MHIUBUIYaJIbHBIX
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00y4yeHusi:MarHuTHO-MapKepHast
IMocKa, MyJIbTHMEINA MPOCKTOP
IAser 1230 PK 2300, neperocHo#t
HOYTOYK Asus P50.
'Y4eOHO-HarJIsigHbIe TOCOOHS:
HaOOPBI IEMOHCTPAIIHOHHOTO
000pyIOBaHMS U yueOHO-
HATJSITHBIX TTOCOOMIHA,
mabopaTopHOE 000PIyI0BaHUE
(MHUKPOCKOIIBI, OCTOSTHHBIE
MHKPOCKOITUYECKHUE TTpenapaThl,
JTyTIBI, TIPEIMETHBIC ¥ IOKPOBHBIE
CTeKJIa, UTJIbl, yamku [letpu,
BahUKCUPOBAHHBIN MaTepHall,
repOapuii, MyJISHKHU, TJIaKaTHI).
CnucoxkllOnakomnbroTepe:
Microsoft Windows 7, Microsoft
Office 2010, Kaspersky Business
Space Security Russian Edition,
ILibreOffice 6.3.3, Adobe Acrobat
Reader, Mozilla Firefox 83.x, Opera
72.x, Google Chrome 86.x.

KOHCYJIbTAL[Ui, TEKYILEro

aTTCCTAallu

KOHTPOJISI ¥ IPOMEXKYTOUHOMN

Ayn. 123
Bubnnoreka, ynTajabHBIE 3aJIbI

Cnenuanu3supoBaHHass Mebeub: 3aj
Nel: cromer - 46 mT., cTymbs - 79 mmiT.
Bam Ne2: cTOJBI - 6 MIT., CTON YTIIOBOH -
4 mr., cTynbs - 17 mr. 3am Ne3: crynss
-50 T, cromel - 28 T
TexHuueckne cpeacTBa o00y4eHHs:
[KOMITBIOTEPHI Ha 0a3e mporeccopa Intel
O0ObEANHEHHBIX B JIOKAJbHYIO CETh U
nMeromux —jgoctyn B "HHTrepner',
ImocTyn K bJ1,95b, oK,
Koncynprantllmoc, 3bC, D0UC. 3an
Nel: MmonmTOop Samsung - 21 mrT.,
CHCTEMHBIA OJIOK - 2 IIT., CHCTEMHBIH
610k DNS - 1 mrT., cucteMusIi 6110k In|
Win - 18 mrr., mpuatep HP Lazer Jet P|
2055 - 2 mrT., ckarep Epson v330 - 1
mT., kcepoke XEVOX - 1 mT. 3am Ne2:
reseBu3op Samsung - | MmMT., MOHUTOP
ILG - 1 wr., cucreMmHuslii 610k In Win - 1
mT., ckanep - 1 wr., mpoexkrop Optoma)
- 1 mT, skpan - 1 mT. 3am Ne3:
MOHMTOpPHl  Samsung - 11 T,
MoHMTOpEl LG - 2 mT., CUCTEMHBIN
010Kk In Win - 12 mT., CHCTEMHBIH OJIOK
- 1 mr., mpuarep HP Laser Jet P2055.
Cnucok IIO Ha  KoMmbloTepe:
Microsoft Windows 7, Microsoft Office
2010, LibreOffice 6.3.3, Adobe Acrobat
Reader, Mozilla Firefox, Opera, Google
Chrome.

yueOHast ayIuToOpHs JUIst

MIPOBEACHUS 3aHATHH
JIEKIUOHHOT O THIA,
3aHATUH ~ CEMHHApPCKOTo
TN,  TPYNIOBBIX  H
HMHAWBHIYaJIbHBIX
KOHCYJIbTalluM, TEKYLIETO
KOHTPOJIS u
MIPOMEKYTOUHOM
aTTeCTaLUu.
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8. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIIUITJIMHBI

KOHTpOJIB M OLOCHKA PE3YyJIbTAaTOB OCBOCHUS JUCHHIINIMHBI OCYHICCTBIIACTCA
MperogaBarciicM B IPOLECCC NPOBCACHUA IMPAKTHYCCKHUX BaHﬂTHﬁ, BBIITOJIHCHU S
O6y‘-IaIOH_II/IMI/IC$I HHIWBUYaJIbHBIX SaI[aHI/Iﬁ U TCCTUPOBAHMNA.

Pe3yabTarsl 00yyeHus
(oCBOEHHBbIE YMEHUSI M 3HAHUSA)

@opMbl 1 METOAbI KOHTPOJISI U OLIEHKHU
pe3yJabTaToOB 00yUeHHs

YMeTh:

- OOBSICHATH  pOJIb Ouomorun B
(bopMHpOBaHUN HAYYHOTO MUPOBO33PEHNS;
pemiate  JJIEMEHTapHbIE  OMOJIOrMYECKHe
3a7a4m;

- BBISIBJISAITH MTPHUCIIOCOOJICHHST OPTaHHU3MOB K
cpezie OOUTaHHS;

CpaBHUBATh OHUOJOTHUYECKUEC OOBEKTHI;

- QHAJM3UPOBATh M OLECHHBATH Pa3IHYHBIC
THIIOTE3bl O CYIIHOCTH, TPOUCXOXKICHHH
KU3HU u YelloBeKa, rJ100aabHbIE
9KOJIOTHYECKHUE MPOOIIEMBI U X PEIICHUS;

- u3ydyaTh HM3MEHCHHMS B DKOCHCTEMax Ha
OHOJIOTHYECKUX MOJCIISX;

- HAXOAUTh MHPOPMALHIO O OHOJOTHYECKUX
00BEKTaxX B PA3JIUYHBIX HCTOYHUKAX H
KPUTHYECKH €€ OLIEHUBATb.

3HaTh:

- OCHOBHBIC TOJIO)KEHHsSI OMOJOTUYECKHX
TEOPHUM U 3aKOHOMEPHOCTEH;

- crpoeHHe W (YHKIHOHHPOBAHHUE
OMOJIOrnYeCKuX 00BEKTOB;

- CYIIHOCTH OMOJIOTHYECKUX MPOIIECCOB;

- BKJIAJ BbBIJAOMMXCS (B TOM  4HCIE
OTCYCCTBCHHBIX)  YYCHBIX B  Pa3BUTHUC
OHMOJIOTUYECKOI HAYKH;

- OMOJIOTUYECKYIO TEPMHUHOJIOTHIO U
CHMBOITHUKY.

BrinonHeHue 1 o1ieHKa pe3yIbTaToB
[IPAKTUYECKUX 3aHATUHN. 3alUTa OTYETOB 110
MpakTH4eckuM paboTtam. Pemienne BapuaTUBHBIX
3a/1a4 ¥ yIPaXHEHUN.

[IpoBepka u OlleHKa CaMOCTOSITENbHBIX PabOT U
KOHCIIEKTOB 10 TEMaM.

Ornenka paboThI C MPOTrPAMMHBIMU MPOAYKTAMHU.
OreHka pe3yJIbTaTOB TECTUPOBAHUSI.

OrneHka yCTHBIX U MUCbMEHHBIX
HHAWBHUIYAJIbHBIX OTBCTOB 06y‘-IaeMBIX.
[TpoMexyTOouHbII KOHTPOJb —u(.3a4eT
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[Iporpamma cocraBrieHa B cooTBercTBUM ¢ DenepanbHbIM TOCYAAPCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAaHAAPTOM CpPEAHET0 MPOQPECCHOHAIBHOTO 00pa3oBaHUs
(®I'oC CIIO) mo crnemuanbHocTd 23.02.07 TexHuueckoe 0OCIyXHBaHUE U
PEMOHT aBTOTPAHCIIOPTHBIX CPEIICTB

Pa3paboryuk:
s [IpenonaBarens Beiciiel kBanudukanmonHoi kareropuu M. [llemeron
(noonucs )

[Iporpamma ono06peHa Ha 3aceJaHuU MIPEAMETHO-IUKIOBOM KOMUCCUH COLUATIBHO-
SKOHOMMYECKHX U €CTECTBEHHOHAYYHBIX JUCLUILINH
[IpoToxon Ne 7 ot «16» maprta 2026 r.

IIpencenarens TTHK * Honrux O.B.
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