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1. HEJIA U 3ATAYHN OCBOEHUSA TUCHUITJINHBI

Ieab ocBOeHMA TMCHUIIJIMHBI:

- JaTh CTYAEHTAM TEOPETUYECKUE 3HAHUS W NPAKTUYECKUE HABBIKU II0
OBJIQJICHUIO METOJIMKOMN M HaBbIKAMH OOOCHOBBIBATH MECTO U POJIb OMOJIOTHYECKUX
3HaHUM B MNPAKTUYECKOW JEATEIbHOCTH JIKOJEH, B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTUH, ONPEEsATh )KUBbIE 00BEKTHI B MPUPOJIE, TPOBOJAUTH HAOIIOICHUS 3a
DKOCHUCTEMaMHM C 1I€JbI0 MX OIHMCAaHUS W BBISIBICHHUS €CTCCTBCHHBIX U
AHTPOIIOT€HHBIX U3MEHEHUM, BO3MOKHOCTAX UX MPAKTUUYECKOTO MPUMEHEHUS JJIst
CaMOCTOSITEILHON pa3pabOTKU U MPUHATHS YIPABICHYCCKUX PEIICHUN HA YPOBHE
CpPEIIHETO 3BEHA.

OcHoBHbBIE 32Ja4¥ OCBOCHHUS JMCIUILINHBI.

- MOHMMaHUE CYIIHOCTH ¥ 3HAaYeHHs OWOJIOTMH, HCIOJIb30BaHUE
NpUOOPETEHHBIX OMOJIOTUYECKUX 3HAHUM W YMEHUN B MOBCEJHEBHOM XWU3HU IS
OIICHKHU TTOCJIEJICTBHI MO OTHOIICHHUIO K OKPY Karoleh cpejie.

- OCBOCHHE OCHOBHBIX METOJIOB MU CHEIU(DUUECKUX TPUEMOB OUOIOTHUU
BOCIIUTaHWE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS KUBOW TPUPOJIBI,
HEOOXOAUMOCTH PAIIMOHAIBHOTO MPUPOOTIONBE30BaAHUS, OEPEKHOTO OTHOIIECHUS K
OPUPOJTHBEIM pecypcaM U OKpyKarolel cpeje, COOCTBEHHOMY 3I0pOBBIO U
MPUMEHEHUE UX Ha MTPAKTHKE.

Pesynbratom ocBoenus mucturiinabl bJ[.07 «buomorusi» oOydaromumucs
no cnenuanbHocTu 23.02.07 TexHuueckoe oOCIIy)KMBaHUE M PEMOHT JBUTATEJIEH,
CUCTEM M arperaToB aBTOMOOWJICH SBISIETCS OBJIQJCHHE OCHOBHBIM BHJIOM
npodeccroHaIbHON JESITETLHOCTH (BIL) u COOTBETCTBYIOIIUMHU
KOMITCTCHITUSIMH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE
OBPA3OBATEJIbHOM ITPOT'PAMMBI

JlucoumuHa «buonorus» HaxoguTcs B 00S3aTCIBLHOM dYacTH IIHMKJIA
0a30BBIX JUCITUIUIMH Y4€OHOTO TIIaHa.

Jucruiuinaa u3ydaercs Ha 1 kypce, cemectp 2 (ouHoe oOyueHue, 0aza 9
KiaccoB), 1 kypc (0a3a 9 kiaccoB, 3a04HOE 00YUYEHUE).



3. HEPEYEHb IVTIAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUA 110

JANCIOUAIIVIMHE, COOTHECEHHBIX C IIVTAHUPYEMbBIMHA

PE3YJIbTATAMUM OCBOEHUS OGPA3OBATEJBHOM ITPOT'PAMMBbBI

B pE3YJIbTAaTC OCBOCHUSA AWCHUIIIMHBI O6Y‘I&IOH.IPII>1CH JOJDKCH OBJIaACTh

YMCHUSIMH U 3HAHHUAMU B LEJIAX HpI/IO6peTeHI/I$I (O (137410)11170.€ KOMHCTCHHHﬁZ

HaumeHoBaHue KOMIICTCHIINHU

ILlnanupyembie pe3yabTaThbl
00y4YeHHUs MO AUCHHUIINHE,

Kox | (mnanmpyembie pe3yibTaThl OCBOCHHS
oIl XapakKTepu3yIoLue ITanbl
(l)Ole/IpOBaHI/Iﬂ KOMIIETCHINN
O0mme KOMNETEHIIUH B o0Js1acTi 3HAHUSA U IOHUMAHUS
Bribupats CTIOCOOBI perieHus 3a/1aq (A)
OK 1 | npodeccrnoHanbHOM AEITENLHOCTH MPUMEHUTEIBHO
K Pa3IM4HbIM KOHTEKCTaM;
Hcnonb3oBaTh COBpPEMEHHBIE CpEJICTBA  IOMCKA,
OK » |@3Ham3a W MHTEpNperaluin uHQOpMAIlA |
WH(POPMAITMOHHBIE TEXHOJOTWU ISl BBINOTHEHUS | 3parh:
3a/1a4 NpO(eCcCHOHAIbHON IEATENBHOCTH, - OCHOBHBIE IOJIOKEHUSI OMOJIOTHYECKUX TEOpUit
[InanupoBath W  peamn30BBIBATH COOCTBEHHOE | M 3aKOHOMEPHOCTEH;
npodeccuoHaqTbHOe W JUYHOCTHOE  Pa3BHTHE, | - CTpOCHUC u (yHKuHOHMpOBaHHE
OK 3 | MPCANPHHMMATEECKYIO JIESITSIbHOCTD B | OMOIOrHYECKHX 00BEKTOB;
TpodhecCHOHATBHOM chepe, HCTOb30BaTh 3HAHKS 1o | - CYIHOCTb OHOIOTHYECKUX NPOLECCOB;
(pMHAHCOBO# TPAMOTHOCTH B PA3/IMYHBIX KU3HEHHBIX | oo/t BRIIAIOMIMXCA (8 Tom umcne
OTG‘JGCTBCHHLIX) YUCHBIX B pasButue
CUTyalnix, — OHOOrnuecKoil HayKu;
OK 4 SQexTnBHO  B3AMMOJICHCTBOBATE M PAOOTATE B | _ Guonormueckyio TePMUHOIOIHIO H CHMBOMHKY.
KOJIJIEKTUBE ¥l KOMaH/IE; VMeTh:
OcyIueCTBJI}ITB YCTHYIO )44 MMMCbMEHHYIO | - OOBSACHATH POJIb OWONOTHHM B (DOPMHUPOBAHUU
OK 5 | KOMMYHHKALMIO  Ha  TOCYAAPCTBEHHOM  A3BIKE | HAYMHOrO MHPOBO33PCHMA;
Poccuiickoii Denepaniu ¢ y4eToOM OCOOEHHOCTEH | PEIIaTh IEMCHTAPHBIC OHONOrHYECKHE 3a/1atH;
COITMAJIBHOTO 1 KyJ'ILTypHOFO KOHTEKCTA; - BBIABJIATH HpI/ICHOCO6HCHI/I$I OpraHu3MOB K
TIpOSBIATE TPakIAHCKO-TATPHOTHHIECKYIO MO3HIHI0, | CPEAS oduTanns, _
JIeMOHCTPUPOBATH OCOBHAHHOE IIOBECHHE HA OCHOBE | 1o /oaTh OHOTIOTHHECKHE OOLeKTEL
- - AHaJIM3UpOBaTbL M OLECHUBATH Pa3JINIHBIC
TPaJMIHOHHBIX OOIICYCIOBEUCCKAX LEHHOCTEH, B | o CYIIHOCTH, TPOMCXOYKICHHH KH3HH
OK 6 | tom meie ¢ yqerom TapMOHU3ALMN |y yenopeka, TWIOOAIBHBIE — YKOJOTHYECKHE
MEKHAIMOHATEHBIX " MEKPEIUTHO3HBIX | [poGieMbl U UX PEIICHHS,
OTHOULICHUH, IIPUMCHATD CTAaHAAPTHI | - u3ydyaTb WM3MEHEHHA B DJKOCHUCTEMAx Ha
AHTHKOPPYNIIHOHHOTO TIOBEICHHSI, OHOJIOrUYECKHUX MOJIEISX;
ConelicTBOBaTh COXpPAHEHUIO OKPYXAIOIIEW Cpemsl, | - HaxXOUThb uHpopmaIuio 0
PECYPCOCOEPEKEHNIO,  NPUMEHATH  3HAHMA 00 | OMOJIOTHYECKHX OOBEKTaX B PA3IMUHBIX
OK 7 | usmeHenun KiMMmara, TNPHHIUIB OEPEKIUBOTO | FCTOUHHKAX U KPUTHUECKH ee
NPOM3BOACTBA,  ShQEKTHBHO — ACHCTBOBATE B | oieHUBATH.
Ype3BBIYAHBIX CUTYaIUsX;
[Tomp30BaThcs mpodeccroHaIbHON JTOKYMEHTaruen
OK 9 | M@ rOCyZIapcTBEHHOM M HHOCTPAHHOM S3BIKAX.

(m. 5.1 B pen. [Ipukaza Munnpocsemieaus Poccun ot
01.09.2022 N 796)
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4. OPBEM JUCHUIIJIMHBI B 3BAYETHBIX EIUHUIIAX C
YKA3ZAHHUEM KOJIMYECTBA YACOB, BBIJ/IEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAIOIIUXCH C ITPEITIOJABATEJIEM
(IO BUJAM YUYEBHBIX 3AHSITUI) U HA CAMOCTOSTEJIBHYIO
PABOTY OBYYAIOHINXCHA

OO6miast Tpy10€MKOCTh JUCHUILIAHBI cocTaBiseT 89 yacoB
4.1. O0bemM TUCHMILIMHBI U BUAbI y4eOHOH PpadoThI:
4.1.1. Ounas ¢popma odyuenusi: 1 kypc cemectp — 2, BUJI OTYETHOCTH— U ].3aueT

(Mo pe3ysbTaTaM yCTHOT'O OIpoca)

Buj yueoHoi#i paboThl O6beM yacos O6beM yacos
BCETO 1 kypc
2 ceMecTp
OO0masi TpyA0eMKOCTh 1M CHUILTHHBI 89 89
Oobs3aTesibHast yueOHasi HArpy3kKa (Bcero) 89 89

B TOM YHCIJIC:

Jlexrum (J1) 89 89

ITpaktnyeckue 3ansatus (I113) - -

JIabopatopusie padotsl (JIP) - -

Cemunapckue 3anstus (C3) - -

CamocTosiTesibHasi padoTa: - -

Kypcosoit mpoekt (KIT) - -

Kypcosas pabora (KP) - -

Pacuetno-rpaduueckas padora (PT'P) - -

Pedepar (P) - -

Occe () - -

KonTtponbHas pabora - -

CamMocTosITeIEHOS HN3Y4CHHUC pa3acioB - -

CamormnoaroroBka (ImpopadoTKa ¥ MOBTOPEHHUE
JICKIITMOHHOTO MaTepuaja U MaTepraia yueOHUKOB U
y4eOHBIX MOCOOUH, TOArOTOBKA K JIAOOPATOPHBIM U - -
MPAKTUYCCKUM 3aHATHUSAM, KOJUIOKBHYMaM,
pyOEKHOMY KOHTPOJIIO U T.1I.)

ITpomexyrounast arrectanus: 1 Kypc, — aud.3ader (ognoe oOydeHue, 6asza 9 KJIaccoB)




4.1.2 3aounas popma o0yueHust

1 kypc, BUJI OTYETHOCTH — U(.3a4eT

Buj yueOHo# paGoThl

O0BeM yacoB

0O0beM YacoB

BCETO

1 xypc

OO0masi Tpy10€eMKOCTDb N CHUTIJIMHbI

89

89

Oo6s13aTesibHasi yueOHas HATPY3Ka (Bcero)

12

12

B TOM YHCIJIC:

Jlexuun (Jlek)

12

12

[IpaxTueckue padota (Ilp)

JlaGoparopuble paboTsl (JIP)

Kypcosas npoext (KPII)

CamocrosiTesibHasi padora:

77

77

Kypcogoii npoexrt (KIT)

Kypcosas pabota (KP)

PacuetrHo-rpaduyeckas pabora (PI'P)

Pedepar (P)

Occe (D)

KonTtponbHas padoTa

CamocTosITeIbHOE H3YUEHHE Pa3/IeioB

CamomnoaroroBka (mpopadoTKa U TOBTOPEHUE JIEKITMOHHOTO
Marepuaia u MaTepualia yaeOHUKOB M YUeOHBIX ITOCOOHI,
MOJITOTOBKA K Ta0OPaTOPHBIM U TIPAKTUYCCKUM 3aHITHSM,
KOJUIOKBUYMaM, PyOeKHOMY KOHTPOJIIO | T.1I.)

38

IIpomexxyrounas arrectamus: 1 Kkypc, — aud.3adeT (3aounoe odydeHue, 6aza 9 KiaccoB)




5. COJJEP’KAHUE YYEFHOM JUCIUILINHBI

5.1 Conep:kanue TMCUUIIMHBL, CTPYKTYPUPOBAHHOE M0 TEMAM € YKA3aHUEM OTBEeJIEHHOI0 HA HUX KOJIMYeCTBA YacoOB

U BH/I0OB Y4eOHbIX 3aHATHIA:
5.1.1 Ouynas ¢popma oOyueHHs:

Conep:xanue yueOHOro MaTepuaJa, JjadopaTtopHbie padoThl U MPAKTHYECKHE

HaumenoBanue YpoBensn
IO —— 3aHSATHS, CAMOCTONATE/IbHAS PadoTa 00yYaloumMXxcs, KypcoBasi pa6ora (MpoexT) O0bem yacoB OCBOCHSI
(ecu npedycmompenul)
1 2 3 4
bJ1.07 BUOJIOT' M
Beenenune 1| O6mas xapaxkTepucTuKa OMOIOrMM Kak Hayku. Bkmam Poccuiickux ydeHblx B pa3Butuu buonoruu. Ipusnaku 05
JKMBBIX OpraHU3MOB. MHOroo0Opasue »KHUBbIX OPIraHU3MOB. YPOBHEBasi OpraHU3alus )KUBOW IIPUPOJIBI U SBOJIOLIHSI.
Mero/p! o3HaHUsI ®KHUBOW TpHpobL. OOLIME 3aKoHOMepHOCTH Oronoruu. [Ipenmer u3ydeHus o000IIAOIEro Kypca
«buonorusy, 11enu 1 3aJa4n Kypea.
Paznes 1. CyIIHOCTb H YPOBHH OPTraHU3ALMH KH3HU
Tema 1.1 Cojep:xkaHue yueOHOro MaTepuaja
MarepuanbHas 1| Ucropuueckoe pa3BUTHE B3IJIOB Ha MpHpoAy >kKu3HH. COBpEMEHHBIH B3I HA CYIIHOCTh KM3HU. CHcCTeMHas 2
CYIIHOCTb KH3HU OpraHm3anys >KM3HH. YPOBHH OpraHM3allMM MHBBIX CHUCTEM (OpPraHMYECKHE MOJIEKYJbl, MaKpOMOJEKYIbI,
KJIETOYHbIE OpraHEeNIbl, KJIETKH, TKAaHH, OpraHbl, OpPTaHU3MBbI, MOMYJAILMH, BHIBI, COOOILIECTBA, 3KOCHCTEMBI,
ouochepa).
2| MonekynsipHO-TeHeTHUECKUH YPOBEHb. MaKpOMOIIEKYIIbI, MONMUMephl. UeThIpe THIIa MaKpOMOJIEKYII, XapaKTepHBIX 2
IUISl KMBBIX OpPTaHW3MOB: YITIEBOIBI, OCJKH, HYKIEMHOBBIC KUCIOTHI, JIUMUABL. X o0mas XapaKTepUCTHKA.
Opranounsl. OHTOreHeTH4YecKuil ypoBeHb. [loHsATHE OHTOreHes3a. [IpMHIMIMANBHOE CXOACTBO KIETKU U IIENOr0
oprau3ma. IlonynsiimoHHO-BUAOBON YPOBEHbB.
3| Onpexnenenne Buna. Apeanbl. DHIEMHYIECKHAE BUIBI, BUIBI KOCMOIONUTEL OmpeneneHue Momy sy, ee 3HaueHue 2
It SBOMOIMH. broreoneHornueckuii yposens. [TorsaTHe coobmecTBa, Kaccu(UKAIHs COOOIIECTB IO KaTETOPHSM.
buotenos, buororn. bruoreonenos. buocdepa.
He
IIpakTHyeckue 3aHATUS
MIPETYCMOTPEHO
He
CamocTosiTeibHasi padoTa
MPETYCMOTPEHO




Pa3znen 2. OCHOBBI HUTOJOIMHA

Tema 2.1
YyeHne o KIETKE

Coaep:xanue yueOHOr0 MaTepuajia

1

Otansl pa3BUTHA LUTONOTMM ydeHUs o kierke. Kierounas teopus IlIBanna. Ee ocHOBHBEIE monokeHus. Metonsl
M3Yy4EHUs KJIETOK. DJEKTPOHHAsl MHUKPOCKONHUSA. Pa3HOBHIHOCTU 3JIEKTPOHHOM MHUKPOCKONHU: TPAHCMHCCHOHHBIHN
SIEKTPOHHBII MHUKPOCKOII, AJIEKTPOHHBI MHKpPOCKOI BBICOKOIO HAIpPSDKEHMS, CKAHUPYIOIIUH 3JIEKTPOHHBIN
MHUKPOCKOIL.

I/I3yquI/Ie KIICTKH — 3J'IeMeHTapHOI71 JKMBOH CHCTEMBI U OCHOBHOM CprKTypHO-(i)yHKHI/IOHaHLHOI\/’I CIUHHUIIBI BCCX
JKUBBIX OpraHn3MOB. EZ[I/IHCTBO u pa3H006pa3He KJIECTOYHBIX THIIOB. OCHOBHBIE THIIBI KJIIETOK: IMPpOKAapruoOTHAsA KIIETKa
6aKTepI/IaJ'H>HaH " J3YKapuoTHasA KJIICTKa PACTHUTCIIbHAsA W KHUBOTHAas. CXOI[CTBO 1 pas3jinuvue ABYX THUIIOBKJICTOK.
OCHOBHEIE CprKTypHO-(l)yHKHI/IOHaJ'ILHHe IOACUCTEMBI  KJICTOK oboux TumoB. CHMOHMOTHYECKAS TCOpHUA
TMPOUCXOKACHUA DYKAPUOTOB.

Bupycel kak ocobas ¢opma opraHmzanum MaTtepuu. Pa3mepel M CTpoeHHMEe BHpYcOB. [lBa THIa CHMMETpHH
(cimpanbHass ¥ kyOudeckas). [loBeneHne BUpYcOB BHABI HMHQEKIWH (JUTHUecKas WH(QEKIHs, IepCUCTEHTHAs
uHpexys, narteHtHas wH)ekuus). JKu3HeHHble HUMKIBL. BuHpychl kak Bo3Oymurenu 3a0olieBaHWil pacTeHHH,
YKMBOTHBIX U YeJIOBEKa.

bakrepuun. CtpoeHue O0akrepuii. [ paMM-TOIOKHUTENbHBIE U TpaMM- oTpulaTeabHbIe OakTepun. Ocodennoctr JTHK
Oaktepuii. PocT u pa3sMHOXKEHWE, JKM3HEHHbIe IMKIbL ['eHermyeckas pexkoMOuHanmsi (TpaHcdopmarys,
KOHBIOTAIWs, TpaHcAyKiws). [luranue: canpodursl, CHUMOMOTHI, TTapa3uThl. 3HaUeHUE OaKTepuil B MPHUPOAE U JJIs
yesoBeka. Mcronp3oBaHue B X034HCTBE (TeXHHYeCKass MUKpoOuosorus). [laroreHHple OakTepu Kak BO30yIUTENN
3a00JIeBaHMH Y JKMBOTHBIX U YEJIOBEKA.

[IpuHOMNBI CTPYKTYpHOW oOpraHu3anuu kieTok. OOmas cxemMa CTPOCHUSI JKMBOTHOM W PACTUTEIBHOHM KIIETKH.
CXoAcTBO M pPa3iIM4usl KJIETOK JKMBOTHBIX M pacTeHHMd. OCHOBHBIE CTPYKTYpHBIC EIMHMIBI JIIOOOH KIIETKH.
Mewmb6panbl. Mcropus u3yuenust cBoMCTB u ctpoenus MemOpan. B. Tldeddep (1877), 3. Orepron (1900), ['optep u
I'pernen (1925), Koynmu Keprtuc (1935), Hanuennu u Hascon (1935), Cunrepu Huxomncon (1972). ®Oyukimn
ouonornueckux memOpan. CocraB Ouonornueckux memOpaH. OOmias cxema cTpoeHHs MeMOpaH. XHUMHYECKHit
cocraB MemOpaH. Jlunuasl memOpan. benku memOpan. Jlumunabiii Oucioii. YKuakocTHO-Mo3aW4HAsh MOJENb
MeMOpaH. MopenbHele MeMOpaHbl: JIMIIOCOMBI W OWCIOWHBIE JHIHIHBIE MeMOpaHbl IIpoHnMmaeMocTs MeMmOpaH.
Tpancnopt BemtecTB uepe3 MeMOpanbl. Anuddy3us, ocMoc, aKTHBHBIA TPaHCIOPT, YK30LUTO3 M SHAOLUTO3.

Snpo Crpoenue siapa. SnepHas 0007104Ka U SAEPHBIC TTOPBI. XPOMATHH U XPOMOCOMBL. S ipbiniko. DyHKIMY spa.

IIporommasma, nuromnasma, nuTo301b. OCHOBHbIE OpraHemiabl KIETKH. @DpakuuoOHHpPOBaHHME  KIIETOK.
OnpomnasMatudeckuii petukyayM. Tumslt OP. ®ymkmuum OP. Casu OP ¢ apyrumMu  BHYTPHUKIETOYHBIMH
opranemutamu. Pu6ocomsr. Ctpoenne pudocom. [Tommcombr. @yakmmm pubocom. Ammapar 'ompmxu. CtpoeHue u
¢yHKIMYN anmaparta ['oapDkn B 9yKapuoTHYecKuX KieTkax. Mutoxonapun. Ctpoenne muroxoHapuil. Copepxanne
B KJETKax pa3HbIX TUMOB. llponcxoxaeHune (cumOnormueckas teopusi). OyHKIMHU MHUTOXOHApPWI. JIM30COMBL
@epmMeHTsl OonbIIMHCTBA JM30coM. [Iponcxoxknenue musocoM. IlepBuuHble ¥ BTOpUYHBIE JTH30COMBI. OCHOBHBIE
(GyHKIUH JIM30cOM. ABTO(ArHs M aBTONH3.

Ilepokcucomsl. CtpoeHne w Jokamu3anust B KieTke. DyHKIMM TEpoKcHcoM. 3a00NeBaHUs, CBA3aHHBIE C
HapymieHneM GyHKIMH nepokcucoM. Llutockener wierkn. CucreMa CTPYKTYp, OTBETCTBEHHAs 3a ITOJBIDKHYIO
ApXHUTEKTYpPY KIETKH. Mukpodunamentsl. AxTuH. Ilommmepw3anmust ¥ JeTIONMMEpU3aIlsi  aKTHHA. AKTHH

1,2




cBs3pIBatome  Oenku. DYHKIUSA CHCTEMBl MHKpPOQHIaMeHTOB. MuKpoTpyOouku. OTIMUHE  CHCTEMBbI
MHUKpOTpyOOdeKk OT cucreMbl MukpodumamentoB. TyOymauH. CTaOWIbHOCTH CHCTEMBL. MOTOpPHBIE MOJIEKYIBI
JMHEWHBI 1 KHHE3WHBI. DyHKIUS cucTeMbl MUKpoTpyOouek. [Ipomexxyrounsie MukpodninaMeHTsl. CocTaB CHCTEMBI
MIPOMEXYTOUHBIX (umameHToB. Hambomee BepositTHast rtumore3a 00 wux ¢yakuun. IIpobmemsl  kieTouHOM
TPaHCIUIAHTOJIOTHH.

9| Xapakrepuctuka crpoenue u ¢ynkimii xpomocoMm, JTHK u e€ perutikanuu, reH, reHeTHYeCcKoro Koma, OHOCHHTe3a 2
Oenka. V3ydeHne KIETKM B MHOTOKJIETOYHOM OpPTraHM3Me, KICTOYHON TEOPHU CTPOCHHS OPraHM3MOB, KU3HEHHOTO
muKiIa KieTku. Kierounblit muki. ['TaBHbIE CTaiuHM KIETOYHOTO IMKIA: MHTep(da3a, KapHOKHHE3, LHUTOKHHE3.
Muto3. [lpuHiMOManpHas cxemMa MHTO3a. TeloMepbl M UXPONb Ul JEJCHHS KICTOK. 3HAa4YeHHe MHTO3a:
TeHeTHYecKasl CTa0MJIBHOCTh, POCT, pEreHepanusi, 3aMelieHHe KIETOK, Oecrojoe pa3MHOXeHHe. Meiios.
[IpunnunuansHas cxemMa Meio3a. 3HaueHHe Meio3a A1 OpPraHU3MOB: IOJOBOE PAa3MHOXKEHHME, TI'€HeTHYecKas
HU3MEHYHBOCTb.
10| Txanu. Tumbl TKaHeil: SnMTENUANbHAS, COCJMHHUTENbHAS, XUPOBas, CKEJICTHAS, TEMOIMOITHYECKAs, MbIIICUHAs, 2
HepBHas. Mopgorenes. JuddepenippoBanne kiaerok. CTBOJOBbIE KIETKHM. AHAIM3 CXEMBl CTPOCHHS TeHa.
CpaBHeHHe CTPOCHHSI KJIETOK PACTECHU I U JKMBOTHBIX M0 TOTOBBIM MHKPOMpPEIapaTaM.
11| OcBoeHHE XMMHYECKOW OpraHM3aliu KieTKd. OpraHuyeckoro M HEOPraHMYeCKOro BEHIECTBAa KIIETKH M JKHBBIX 2
OpraH1u3MoB. BCHKOB, YIJI€BOAOB, JIMIIMAOB, HYKJICHMHOBBLIX KUCJIOT U UX POJIb B KIICTKE.
12| IlpumeHeHre aHaNM3a CTPOCHUS M (DYHKIUH KIETKH, MPOKAPHUOTHYECKHX U DYKAPUOTHYECKUX KIIETOK, BUPYCOB U 2
60pbOBI ¢ BUpycHbIMU 3a00ieBanusMu (CITU/I u np.), HMTOMIIa3Mbl ¥ KJIETOYHON MeMOpaHbI, OPraHOUIOB KIIETKH,
oOMeHa BEIIECTB U MPEBPAIICHHE SHEPTHHU B KIETKE.
He
IIpakTHyeckue 3aHATHSA
HPEIyCMOTPEHO
He
CamocTosiTeibHasi padoTa
HPEIYCMOTPEHO
Pa3nen 3. Opranusm. PazMHo:keHHe M HHIMBHIYAJIbHOE Pa3BUTHE OPraHU3MOB
Tema 3.1 Conep:xaHue y4yeOHOro0 MaTepuasa
Pasmnosxenne 1| XapakTepucTHka OpraHM3Ma KaK €IUHOrO LEJIOro, MHOr0OOpa3sHe OpPraHM3MOB, Pa3MHOKEHHE — BakKHeiilee 2
CBOWCTBO JKMBBIX OpraHM3MOB, IIOJIOBOT'O U 0€CIioioro, Melo3a, 00pa3oBaHUE MONOBBIX KIETOK M OIIONOTBOPEHUE.
CpaBHHTENBHBIA aHAJIM3 MUTO3a M ME#03a, C IOMOIIBIO TaOMIHIIBL.
He
IIpakTHyeckue 3aHATHSA NPE/TyCMOTPEHO
He
CamocTosiTeibHast padoTa
IPEeIyCMOTPEHO
Tema 3.2 Coaepixanue yue0HOro MaTepuaja
Opraamsm. 1| O um3ydueHume >MOpPHOHAIBFHOIO 3Talla OHTOTE€HE3a, OCHOBHBIX CTaiWii 3MOpHOHAIHHOrO pa3zButus. OnpexneneHue 2
WunusunyansHOE CXOJICTBO 3apOABIIICH MpEACTaBUTENICH pPA3HBIX TPYNII MTO3BOHOYHBIX KaK CBHIETENBCTBO HMX 3BOJIOLHOHHOTO

pa3BHTHE OPraHU3Ma.

pozCTBa.




Brissiienue IPUYINHBL HapyHIeHI/Iﬁ B pa3BUTHU OPraHU3MOB. YcBoeHue UHAWBUAYAJIbHOT'O pa3BUTHA YCIOBCKA,
PEOPOAYKTUBHOI'O 310POBbA. Amnamm3 MOCJICACTBUA BJIMSAHUA QAJIKOI'OJId, HUKOTHWHA, HAPKOTHUYCCKUX BCHICCTB,
3arps3HCHUA CPCJibl HA PA3BUTHUC YCIIOBCKA.

w

BrisBnienne n onucanue MMPU3HAKOB CXOACTBA 3ap0ﬂblHI€I71 YCJIOBCKA U APYrux MO3BOHOYHBIX. HOKaBaTeHLCTBO nux
OBOJIIOLIMOHHOT'O POACTBA.

IpakTHyeckue 3aHATHS

He
MIPEIYCMOTPEHO

CamocrosiTenbHast padoTa

He
MIPEIYCMOTPEHO

Pa3ges 4. OCHOBBI CeJIEKIIMHM U TeHEeTUKH

Tema 4.1
T'eneruka

Cojnep:xanue yueOHOr0 MaTepuajia

1

OnpeneneHde TEHETUKHM KaK HAayKd O 3aKOHOMEPHOCTSX HACIEACTBEHHOCTH W W3MEHYMBOCTH OpPTaHU3MOB.
Nzyuenne Ouorpaduu I'.MeHmelb — OCHOBOMOJIOKHMKA TEHETUKU. | €HETUUECKON TEPMUHOJIOIMH W CHMBOJIUKH.
DopMynUpOBaHUE 3aKOHOB T'€HETHKH, YCTAaHOBIEHHBIX . MeHneneM.

I'enotun u (beHOTI/Il'[Z y‘-ICHbIC, PpOAOHaYaJIbHUKNA T'€HETHKHW KaK HAayKH O HAaCJICACTBEHHOCTH W HU3MEHYUBOCTH.
OCHOBHBIE IIOHATHS TE€HETHMKH. OnpezleneHI/le MOHSATUM TEHOTHUIl H (bCHOTI/Il'[. B3aumooTHoIIeHHEe TeHOTHUNA U
(eHoTHIa, X POJIb B OHTOTCHE3E.

HamenunBocth. @Dopmbl  M3MeHuMBOCTH. MoandukannonHas (peHotunuyeckas) u3MeHunBocTh. CBoiicTBa
Moan(UKaUil: HE HACIENyeMOCTh, IPYIIIOBOH XapakTep H3MEHEHWil, poib (AaKTOPOB BHENIHEW Cpeibl, HopMma
peakuun. HacienctBeHHass  (reHOTMHMYECKas) H3MEHYMBOCTb. THNbl  HACIEICTBEHHOH  M3MEHYMBOCTH.
KoMOuHaTHBHAS M3MEHYHUBOCTb.

[TpyunHbl BO3HUKHOBEHHS HOBBIX KOMOMHanuii reHoB. MyraunonHast n3MeHuuBocTh. Knaccudukanus myranuii: mo
XapakTepy, 110 MECTY M 10 YpOBHIO MX BO3HHKHOBEHHs. JIOMHHaHTHBIE M PELIECCHBHBbIC MyTauuH. JletanbHble U
nonyneranpHble Myranuu. CoMmMaTH4ecKHe M TEeHEpaTUBHbIE MyTalMM. XPOMOCOMHBIE M T'CHHbIC (TOYEUHBIE)
MmyTanud. CBOHCTBa MyTalMil: CKaukOOOpa3HOCTh, HACIICICTBEHHOCTb, HE HAINPaBJICHHOCTb, IIOBTOPHOCTb.
PaccmoTpeHre MOHOTHOPHIHOTO W AWUTHOPUIHOTO CKPEIIMBAHHUA, XPOMOCOMHOW TEOPHH HACIIeICTBEHHOCTH,
TEHETHKH 110J1a, 3HAUEHUE TeHETHKHU ISl CEJICKIIMU U MEJUIIUHBL.

XpOMOCOMHBIE MYTAallMK. AHAIYIUIOAWS, NOJUILIONUSA, XPOMOCOMHBIE IEPECTPOUKHU. YIpaBisieMble
XpPOMOCOMHBIE MYTAallMM W WX 3HAa4Y€HWE ISl XO3SHCTBEHHOHM MesITeNbHOCTH 4enoBeka. Hekoropeie
3a00eBaHus, CBSI3AHHBIE C XPOMOCOMHBIMH MYTaIlHsIMH.

I'ernbie myrannn. Knaccudukanusi TeHHBIX MyTali TI0 MECTY BOSHHKHOBEHUS. THIIBI TEHHBIX MYTAIlHi:
OyIUTMKALMs, Jenenusi, uHBepcus U Ap. Yacrora MyTauumid M NPUYMHBI MX BO3HUKHOBEHHs. DakTOpPbI
MyTareHe3a TpH TIpymnmsl ¢akTopoB. Xumuueckue (akTopbl. OCHOBHBIE KAaTETOPHH XUMHUYECKOTO
MyTareHesa. @usnueckue GhakTopsbl.

Bunbl uznydyenuii, JeWCTBYIOIIMX HAa HACIEACTBEHHBIM MaTepuan. Paavanus u MyTaluu y 4YeJoOBeEKa.
Buonornueckue dakrtopel. CrapeHue, HUMMYHHblE KOH(QIMKTBI, HEHPOIHIAOKPUHHBIE KOH(MIMKTBHI,
WHQEKIMOHHbIE MpoLecchl. 3HAYEHHE MyTalMi Al JEATENbHOCTH YElNOBEKa M HBOJIOLUHU. AHamm3
HaCJICACTBCHHBIX Oonesneit YCJIOBCKA, X TIPUYMH U HpO(l)I/IJIaKTI/IKI/I. Pemenne remeTnaeckux 3aga4




IIpakTnyeckne 3aHATHSA

He
MIPEIYCMOTPEHO

CamocrosiTenbHast padoTa

He
MIPEIYCMOTPEHO

Tema 4.2
Cenexuusa

Conep:xanue yueOHOro MaTepuajia

1

VscHeHUEe 3aKOHOMEPHOCTH H3MEHYMBOCTH, I'€HETUKH KaK TEOPETHYECKOW OCHOBBI CENEKLUH, OJOMAIIHMBAHUA
JKMBOTHBIX M BBHIPALMBAHMS KYJIbTYPHBIX PacTeHWH — HadalbHBIX JTAIlOB celeKnuu. Paccmorpenue pador H.U.
BasuiioBa o 1ieHTpax MHOroo0pas3usi U MPOUCXOXKACHHS KYJIbTYPHBIX PACTEHHH.

OcBoeHue METOOOB CCJIICKIIUU: FI/I6pI/II[I/I3aHI/II/I U HUCKYCCTBCHHOI'O 0T6opa N OCHOB JOCTHXCHHA COBpeMeHHOfI
CCJICKIIMU KYJIbTYPHBIX paCTeHHﬁ, JOMAalIHUX KUBOTHBIX U MHUKPOOPraHU3MOB. CocraBiieHue HpOCTeﬁHIPIX CXEM
MOHOFI/I6pI/IZ[HOFO u Z[I/IFI/I6pI/IZ[HOFO CKpelIvBaHMs. Pemienne reHeTHUeCKHX 3ajaad. Amnanu3 (l)eHOTHHH‘{eCKOﬁ

WU3MEHYMBOCTH. BBISIBIICHHE MYTAareHOB B OKPYXKAIOIIEH Cpelie M KOCBEHHAs OIlEHKA BO3MO)KHOTO WX BJIMSHHS Ha
OpraHH3M.

HpaKaneCKne 3aHATHUSA

He
IPEyCMOTPEHO

CamocTrosiTesibHasi padoTa

He
IpeAyCMOTPEHO

Paznen 5. JBoTI01IHOHHOE YYeHHE

Tema 5.1
Uctopus pazputus
9BOJIIOIMOHHBIX
UIeH.
[Ipoucxoxnenue
JKU3HHU

Cojnep:xanue yueOHOro MaTepuaja

1

3HAKOMCTBO C MCTOpHEH pa3BUTHS DBONIOIMOHHBIX Huel. YscHeHue 3HadeHue pador K. Jlunnes, XK.b.
Jlamapka B pa3BUTHHM DBONIOIMMOHHBIX HJACH B OHOJIOTHH, HBONIOIMMOHHOTO yueHwme Y. JlapBuHa,
€CTEeCTBEHHOTr0 oTOOpa. PaccMOTpeHHs poiy JBOIIOIHMOHHOTO YYeHUS B (POPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHOHAYYHOW KapTHHBI Mupa. McTopruueckuil B3Il HA TEOPUHM BOZHUKHOBEHUS! OPraHUYECKOIO
mupa. Kpeaunonusm, Teopus CTallMOHAPHOTO COCTOSIHUSI, CIOHTAHHOE 3apOXKACHHUE )KM3HU, NTAHCIIEPMHMUS,
OMOXHMHYECKas YBOJIOIHSL.

Camozapokaenue xu3Hu: JleMokput, Dnukyp, Apuctorens. 3HaueHue TpynoB ®Ppandecko Penn u Jlym Ilacrepa.
Teopus mancnepmuu: AHakcarop, I'epman Ban ['enpmromen, CBant Appenmyc. Barmimer AWM. Omapuna, [[x.
Xonpetina, 'aponpaa FOpu. CoBpeMeHHBIE B3TIIAAB HA TMPOUCXOKICHUE KU3HU. XUMHUEcKas 3BOMOUUA. OTBITHI
VY. Xapucona, M. Kanssuna, C. Muiepa, C. @okca. KoanieppatHas rumoresa.

Otanbl GMOXMMHYECKOH ABOJIIOLUH: 00pa30BaHHE MPOCTHIX OPraHMYECKHX MOJIEKYI, 00pa3oBaHUE MaKpOMOJIEKYI,
MOSIBJIEHHE MeXaHn3Ma perunkanun. CoBpeMeHHOe Omopa3zHooOpaszue. [IpudnHbI, MEXaHU3MbI U 3aKOHOMEPHOCTH
SBOITIOINHN JKUBBIX cHUCTeM. Llerecoobpa3Hoe yCcTpoicTBO opraHm3MoB. DBomonuoHm3M a0 Y. lapeuna. Teopmu 3.
Bayspa, C. bepra. CoBpeMeHHOE MOHMMAaHHE MEXAHW3MOB SBOIIOIUH OPTaHUYECKOTO MHUpa. Bo3HMKHOBEHUE
mwraneTsl 3emis. [lmanerHsrit stam. IlpenmocsUiky >km3HM Ha 3emute. XPOHOJIOTHS WCTOPHUH 3eMIIA. DTambl
CTAHOBJICHHA JKU3HH. METOIsl TeOXpPOHOJIOTHH: CcTpaTturpadus, MeToapl aOCOMIOTHOH TI'€OXPOHOJIOTHH,
MAJICOHTOJIOTMY €CKUI METO/I.

IpakTHyeckue 3aHATHS

He
MPEAYCMOTPEHO




CamocrosiTenbHast padoTa

He

MPETYCMOTPEHO
Tema 5.2 CoaepixaHue yueGHOro MaTepuaja
JIBHOKYIIIHE CHIIBI 1| Xapakrepuctuka BuJa W TOMYJIAIHAH, TEOPUH DBOJIOIMH. J[OKa3aTelTbCTBO MHKPOIBOIIONUK U 2
DBOIIOIHH. MaKpO3BOJIIOLMH. AHAJIM3 COBPEMEHHOrO IpencraBieHus o Bunoodpasosanuu (C.C. Yersepukos, M.H.
BHOIOIMUYECKOe [lImanpray3ena), NMpUYMH BBIMHUpPAHUS BHUJOB, OCHOBHBIX HAIlpaBJICHUN 3BOJIOIMOHHOrO Mporpecca,
pa3Ho0GpasHe OMOJIOTMYECKOro Iporpecca U OMOIOrMYecKoro perpecca.
2| Knaccudpukamms oOpraHMYecKOoro Mwupa. MexXIyHapoJHas KOHBCHIIMS O COXPaHCHHH OHOJOTHYECKOIrO 2
pazHooOpaszus. Mepapxuueckue ypOBHH OHOJIOTHUSCKOTO Pa3HOOOpasus M WX XapaKTepUCTHKa. | eHeTmdeckoe
pa3zHooOpaszue. OCHOBHBIC 3aKOHOMEPHOCTH JICHCTBUS M B3aUMOOTHOIIICHHSI aJlICICH.
3| Co3manue TpaHcreHHBIX (opMm. Bumoroe pasHooOpasuwe, ero cocrosHue B Poccuu. DKOCHCTEMHOE 2
ouopasznooOpasue. OcoOu. MHAMBUABI MPOCTHIC U CIOKHBIE. OHTOrCHE3, THIIBI OHTOTEHE3a. YHHUTApHBIC U
MOJYJTbHBIC OPT'aHU3MBI.
He
IIpakTHYecKne 3aHATHS
MPETYCMOTPEHO
He
CamocTrosiTesibHasi padoTa
MPETYCMOTPEHO
Pa3nen 6. UcTopusi pa3BuTHsi ;KM3HU Ha 3emJie
Tema 6.1 Cojep:xkaHue yueO0HOro MaTepuaja
T'unoTesnl 1| 3HakomcrBO ¢ runoresamm MPOUCXOXKJCHUS )KU3HHU, MCTOPHEH pPa3BUTHs OPTaHMYECKOrO MHUPA, YCIOKHEHHUSMU 2
IPOHCXOKACHHS JKMBBIX OPIaHU3MOB Ha 3eMJie B TIPOLIECCE IBOIOLUH.
JKU3HU 2| Vscuenne COBPEMEHHbBIX THUIIOTE3 O MPOHUCXOXKACHUN YeI0BEKa U J0Ka3aTebCTBA X POJCTBA C MIICKOIMHUTAIOIMMU 2
JKUBOTHBIMH.
He
IIpakTuyeckue 3aHATUS
MPETyCMOTPEHO
He
CamocTosiTeibHast padoTa
MPETYCMOTPEHO
Tema 6.2 Cozep:kanue yueGHOro MaTepHaJia
[Ipoucxoxnenue 1| BeisiBIIeHHE CYIIHOCTH BOJNIOIMH YEIOBEKA U SAMHCTBA IPOMCXOXKICHUS YETIOBEUECKHX pac. 2
yeJloBeKa 2| Omucanue ocobeli OHOTO BHIA 10 MOP(OIOrHIECKOMY KPUTEPHUIO. PaccMOTpeHHe MPUCIIOCOOICHH T OPraHM3MOB K 2
pa3HBIM cpermaM oOuTaHUS (K BOAHOW, HA3eMHO-BO3AYIIHOW, ITOYBEHHOW). AHANHU3 M OLEHKA Pa3UYHBIX THIIOTE3
IIPOMCXOXKICHHUS JKU3HU M YCTIOBEKA.
He
IpakTuyeckue 3aHATUS NPETyCMOTpEHO
He
CamocTosiTeibHasi padoTa TPelyCMOTPEHO
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Pa3gen 7. OcHOBBI DKOJIOTHHA

Tema 7.1 Coaep:xanue yueOHOr0 MaTepuajia
KOOI KaK 1| Paccmotpenue SKOJIOTHH KaK HayKH O B3aHMOOTHOIICHHAX OPraHW3MOB MEXy co00H M OKpy)Karomei cpenoi. 2
HAVKa Pacumpenne 3HaHWE SKONOrHYecKHX (AaKTOPOB, WX 3HAYCHHE B JKH3HM opraHm3moB. [IpoBeneHue anamusza
YK 9KOJIOTMYECKHX CHCTEM. BHIOBBIX M MPOCTPAHCTBEHHBIX CTPYKTYp 3KOcHCTeM. [IMINEBBIX CBsi3eH, KpyroBopora
BEIIECTB M IpEeBpalleHHe JHeprud B dKocucreMax. OnucaHue aHTPONOTEHHBIX W3MEHEHHH B €CTECTBEHHBIX
MIPUPOHBIX JIaHAma(Tax CBOEH MECTHOCTH.
2| CpaBHHTENBHOE ONHMCAHHE ONHOM W3 E€CTECTBEHHBIX HPUPOAHBIX CHCTEM (HAIpHMeEp, Jieca) U arpOdKOCHCTEMBI 2
(manpumep, nmenuyHoro noms). CocraBieHHe cXeM INepelayd BEIIeCTB M JHEPIWH MO IIeNsM IHUTaHHuS B
NPUPOIHOM dKocHcTeMe M B arporieHo3e. OmnucaHue HCKYyCCTBEHHOM SKOCHUCTEMBI (IIPECHOBOJHBIN aKBapHyM).
MexXBHUIOBbIE B3aMMOOTHOIIEHHST B OKOCHCTEME: KOHKYPEHLUS, CHMOMO03, XHWIIHHYECTBO, Mapa3uTH3M.
HckyccTBEHHBIX cOO0IIECTBaX — arpO’KOCHCTEMAaX U ypOodKocHucTeMax.
He
IpakTHyeckue 3aHATUS
MPEyCMOTPEHO
He
CamocrosiTenbHast padoTa
MPEeTyCMOTPEHO
Tema 7.2 Conep:xanue y4eOHOro MaTepuaJa
Buocdepa 1| Omnpenenenrie xapakTepUCTUKU OHochepsl Kak riiodanbHoM skocucteme. Yuenue B.M. Bephaackoro o ouocdepe. 2
2| CpaBHEHHE XUBBIX OpraHU3MOB B Ouocdepe, OMomacce, KpyroBOpOTE€ Ba)KHEWIIMX OWOTEHHBIX SJIEMEHTOB (Ha 2
npuMepe yriiepoaa, azora u zip.) B Onoctepe. Boisichenne nzmenennii B ouocgepe. CocraBieHne KpoccBopa 1o
teme: «buocdepay. [loaroroBka u opranuzais npe3eHTauui mo reme: «buochepar.
He
IIpakTHyeckue 3aHATHSA
HPEeIYCMOTPEHO
He
CamocTosiTesibHasi padoTa
HPEIyCMOTPEHO
Pa3znen 8. Buonuka
Tema 8.1 Conepikanue
Buonuka - oqun u3 | 1| O6o0wenne 3Hanuii 0 GnoHMKE Kak 00 OXHOM M3 HANpaBlICHMIl OMONOTMH M KUOEPHETHKH, paccMaTpHBAIOLIEH 2
pas/eNoB 0COOEHHOCTH MOP(HOGHU3NOTOTHYECKON OpraHU3allMU JKUBBIX OPraHM3MOB M HMX HCIIONB30BAHUE IS CO3AHMS
G HOIIOIHIL COBEpPLICHHBIX TEXHUYECKUX CHCTEM M YCTPOWCTB IO aHAJOTHH C )KUBBIMH CHCTEMaMH.
2| N3yueHnne TPHHIMUIIOB H  HPUMEPOB  HUCHONB30BAaHUS B XO3SIMCTBEHHOW  JEATENBHOCTH  JIIOZACH 2
MOp(}HOhYHKIIMOHATBHBIX YepT OpraHU3alUH PACTEHUH U )KUBOTHBIX. MOHHTOPUHT OKpYKatomel cpenpl. Ce30HHbIE
(BeceHHME, OCEHHHE) M3MEHEHUSI B IPHPOJIC.
He
IIpakTHyeckue 3aHATUS
IPEeIyCMOTPEHO
He
CamocTosiTeibHasi padoTa
PEIyCMOTPEHO
3ader ¢ OLEHKOM
HUTOIO: 89
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5.1.2 3aounas ¢popma o0ydeHus:

Conep:xkaHue y4eOHOro MaTepnaJia, JJabopaTopHbie padoThbl H MPAKTHYECKHE

HaumenoBanue Yposens
g 3aHSATHS, CAMOCTONATE/IbHAS padoTa 00yYaoumMxcs, KypcoBasi pa6ora (MpoexkT) O0beM yacoB OCBOCHSI
(eciu npedycmompenvl)
1 2 3 4
BJ1.07 BUOJIOT'UA
Bgenenue 1| OOmas xapakrepucTuka OWonorMu kKak Hayku. Bkman Poccuiickmx ydenbix B pasButhu buonormu. IlpusHaku 0,5
JKMBBIX OpraHU3MOB. MHOroo0Opasue »HBBIX OPIraHU3MOB. YPOBHEBasi OpraHU3alust )KUBOW TIPUPOJIBI U SBOJIIOLIHUSI.
Meronp! MO3HaHUSI XKHUBOW TpHpobL. O0IIMe 3aKoHOMEepHOCTH Ononoruu. [Ipenmer u3ydeHus o000IIaoIIero Kypca
«buonorusy, ey U 3a1auu Kypcea.
Paznes 1. CynmHOCTh M YPOBHU OPTraHU3AIUM KU3HU
Tema 1.1 Conep:xanue y4eOHOro MaTepuaJa He
MarepuanbHast NIPEAYCMOTPEHO
CYLIHOCTb JKU3HU He
IlpakTH4eckue 3aHATHS
MIPEAYCMOTPEHO
CamocTosiTesibHasi padoTa
1| Ucropuueckoe pa3BUTHE B3IJIOB HAa MpHpOAY >kKu3HH. COBpEMEHHBIH B3I HA CYIIHOCTh KM3HU. CucCTeMHas 2
OpraHu3anys >KH3HH. YPOBHM OpraHM3allMM KMBBIX CHCTEM (OpraHHYECKHE MOJIEKYJbI, MaKpOMOJIEKYIIbI,
KJICTOYHbIE OpraHeNybl, KJIETKH, TKAHH, OpraHbl, OPraHU3Mbl, MNOMYIALMH, BUABI, COOOLIECTBA, 3KOCHCTEMBI,
6uochepa).
2| MonekynsipHO-TeHeTHUECKUH YPOBEHb. MaKpOMOIIEKYIIbI, MONMUMephl. UeThipe THIIa MaKpOMOJIEKYII, XapaKTepHBIX 2
IVl KMBBIX OPTaHW3MOB: YITIEBOIBI, OCJKH, HYKIEHHOBBIC KUCIOTBHI, JUMUABL. X oOmas XapaKkTepHCTHKA.
Opranounsl. OHTOreHeTHYeCKU ypoBeHb. [loHsTHE oHTOreHesa. [IpMHIMIHANIBHOE CXOACTBO KJIETKH M ILIEIOTO
opraausma. IlonynsimoHHO-BUIOBON YPOBEHb.
3| Onpezenenne Buma. Apeanbl. DHIEMHIECKHE BUIBI, BUABI KOCMOMONUTEL Ompenenenue NOmysiuy, ee 3HaYeHne 2
101t sBomonuy. bruoreonenornueckuii yposeHs. [lorsaTre coodmiecTBa, KiaccH(UKAHsA COOOIIECTB IO KATETOPHAM.
buotenos, buororn. bruoreonenos. buocdepa.
Pa3pena 2. OCHOBBI IIUTOJIOTHH
Tema 2.1 Conep:kaHue yueOHOr o MaTepuaja
Yyenne o KIETKE 1| DTambl pa3BUTHS UTONOTHHU ydeHHs O KieTke. Kierounast teopus llIBanHa. Ee oCHOBHBIC MONOXEHHSA. MeTombl 15 1,2
M3Y4YEHUs] KJICTOK. DJEKTPOHHAsT MUKPOCKONUs. Pa3HOBMIHOCTH 3JEKTPOHHONW MHMKPOCKOIHMH: TPAaHCMHCCHOHHBIN
3JIEKTPOHHBIA MHKPOCKOI, 3JIEKTPOHHBIA MHKPOCKON BBICOKOIO HAIPSDKEHMSI, CKAHUPYIOLUIUMH 3JIEKTPOHHBIN
MHKPOCKOTL.
2| N3yueHue KJICTKH — DJIEMEHTAPHOM JKHUBOW CHUCTEMBI M OCHOBHON CTPYKTYPHO-(YHKIIMOHAIBHON CMHUIIBI BCEX 2

13




JKUBBIX OPraHU3MOB. EZ[I/IHCTBO u pa3Hoo6pa3I/Ie KJICTOYHBIX THIOB. OCHOBHBIE THIIBI KJIIETOK: IMMPOKAapruoOTHAsA KJICTKa
6aKTepI/IaJ'IBHa$I 1 J3YKapuoOTHasA KIJIICTKAa PACTHUTCIIbHAs W KHMBOTHAas. CXOHCTBO U pas3jinuue ABYX THUIIOBKJICTOK.
OCHOBHEIE C’I‘pyKTypHO-(I)yHKIII/IOHaJ'IBHBIe IIOACUCTEMBI  KJICTOK oboux TumoB. CHUMOMOTHUECKas TCOpHUA
MIPOUCXOXKACHUSA DYKApHUOTOB.

Bupycel kak ocobas ¢opma opraHm3anuu MaTepuu. PasMepsl M CTpoeHHME BHpPYCOB. JlBa THIa CHMMETpPHU
(crimpanpHas u kyOwdeckas). [loBeneHne BuUpycoB BuAbl HWHQEKIWH (JUTHUecKas WH(QEKIHS, IepCUCTEHTHAs
nHdekuus, nareHTHas uHQekuus). JKu3HeHHble LUKIBL. Bupycel kak B0O30yauTenu 3aboneBaHM pacTEHHH,
YKMBOTHBIX U YeJIOBEKa.

Bakrepuu. Ctpoenue 6akrepuid. [ paMM-TIONOKUTEIBHBIC U TPaMM- OTpHIIaTelibHbIe OakTepuu. Ocobennoctu JJHK
Oaktepmii. PocT W pa3sMHOXKEHME, JKM3HEHHbIE IMKIBL ['eHermyeckas pekoMOuHanusi (TpaHcdopmarys,
KOHBIOTAIWs, TpaHCAYKIMs). [luranue: canpoursl, CAMOMOTHI, Tapa3uThl. 3HaueHUe OakTepuil B MPHPOAE W IS
yesoBeka. Mcroibp3oBaHne B X03sHcTBE (TeXHUYECKass MUKpoOuonorus). [laToreHHble 6akTepun Kak Bo30yqUTENN
3a00eBaHMH Y )KMBOTHBIX U YEJIOBEKA.

[puHIMOBI CTPYKTYpHO# opranmsanuu KieTok. OOImias cxema CTPOSHHS >KHBOTHOM W PACTHTEIBHOW KIICTKH.
CXO0[CTBO ¥ pAa3M4usi KJIETOK JKMBOTHBIX W pacTeHHid. OCHOBHBIC CTPYKTYpPHBIC EAMHHIBI JFOOOH KIIETKH.
Mewmb6pansbl. Vicropust n3ydenus cBoiictB u crpoenust memOpas. B. Ideddep (1877), 3. Osepron (1900), [optep u
I'pennmen (1925), Koynu Kepruc (1935), Hdanwennu m [dacon (1935), Cunrepu Hukoncon (1972). ®Oynkuuu
6uonornueckux memoOpan. CocraB Ouonornuecknx memOpaH. OOmias cxema cTpoeHHs MeMOpaH. XHUMHYECKHit
coctae MemOpaH. Jlumumel mMemOpaH. benku memOpan. Jlumumsenid Oucioi. JKuAKOCTHO-MO3aHuyHAs MOJCIH
MeMOpaH. MojienbHble MEMOpaHbI: JTMITOCOMBI W OWCIIOMHBIC JHIMUAHBIE MeMOpaHbl. [IpoHHIIAEMOCTh MEMOpaH.
Tpancropr BemecTB uepe3 memOpansl. Iuddy3us, ocMoc, aKTUBHBIN TPAHCIIOPT, SK30LUTO3 M SHJIOLMTO3.

6

Snpo Crpoenue siapa. SnepHas 000104Ka U SACPHBIC MTOPBI. XPOMATHH U XPOMOCOMBL. S ipbiniko. DyHKIMY spa.

2

HpaKaneCKne 3aHATUA

He
MPEYCMOTPEHO

CamocTosiTeibHasi padoTa

1

[lporomnasma, 1wmTOmIA3Ma, [UTO30db. (OCHOBHBIE OpraHeIbl KIeTKH. (DpakuMOHMPOBAaHHE  KIIETOK.
OHpomnasMatudeckuii petukyayM. Tumsl OP. Oyaxmuu OP. Cemu DOP ¢ apyruMu BHYTPUKIETOYHBIMU
opranemiamu. Pubocombl. Ctpoerue pudocom. [Tonucombl. @yHkuun pubocoM. Anmapat ['onbmpku. CtpoeHue u
¢yHkuuM anmapata ['oJbppKH B 3yKapHOTHYECKHX KileTKax. Muroxonapuu. Ctpoenne Mutoxonapuil. Conepikanue
B KJIETKAaX pa3HbIX TUNOB. [IpoucxokneHue (cumOMoTHYEcKass Teopus). DYHKIMK MHUTOXOHApUH. JIM30COMBI.
®epmenTHl OoNBIIMHCTBA JH30coM. [Iponcxoxaenue nu3ocoM. [lepBuduHble W BTOpUYHBIE JH30COMBI. OCHOBHBIE
(GyHKIUH JIM30cOM. ABTO(ArHs M aBTONH3.

Iepokcucombl. CrpoeHWe H JoKadm3auuss B Kierke. DYHKIMH TEepOKCHCOM. 3a00NeBaHUs, CBS3aHHBIE C
HapymeHueM ¢(yHkmii nepokcucoM. LluTockenmer kierku. CHCTeMa CTPYKTYp, OTBETCTBEHHas 3a IOABHIKHYIO
apXUTEKTYpy KIeTKH. Mukpodunamentel. AxktuH. [lommmepmsammss W JenonuMepu3ands aKkTHHA. AKTHH
ces3piBatoe  Oenmkn.  DyHKIMA cucteMbl  MuKpoduiameHTOB.  MukporpyOouku. OTiM4YHe — CHUCTeMBI
MHKpOTpYyOOUeK OT cucTeMbl MuKpodmrameHToB. TyOymmH. CTaOMIBHOCTE CHCTEMBI. MOTOPHBIE MOIEKYIBI
JMHEWHBI U KMHEe3HHBl. DYHKINS cucTeMBl MUKpOTpYOouek. [IpoMesxyTounbie MUKpodmiaMmeHThl. COCTaB CHCTEMBI
MMPOMEKYTOUHBIX (umamMeHToB. Hambomee BeposiTHas rumore3a o0 wxX QyHKuH. [IpobieMbl  KIETOYHOM
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TPpaHCIUIaHTOJIOTUH.

3| Xapakrepucruka crpoenue u pynkmii xpomocoMm, JTHK u €€ permukarum, reH, TeHETHYSCKOro Ko/a, OMOCHHTE3a 2
Oernka. V3ydeHue KIETKH B MHOTOKJIECTOYHOM OpPTaHU3ME, KIIETOYHON TEOPHH CTPOCHHS OPTaHW3MOB, YKH3HEHHOTO
mukna xietkd. Kierounerit mukir. [NaBHBIE CTaguu KJIETOYHOTO IMKIIA: HWHTepda3a, KapHOKWHE3, ITUTOKWHE3.
Murto3. I[lpuHrmmuaneHas cxeMa MHTO3a. TeloMepbl M HXpOib IS JICNICHHWS KICTOK. 3HAYCHHE MHTO3a:
TCHETHYECKash CTaOWIBHOCTB, POCT, pPErcHepanus, 3aMelIcHHE KIETOK, Oecroiioe pa3MHOXKEHHe. Meiios.
[IpunnunuansHas cxema Meio3a. 3HaueHHUE Meio3a JUisi OpraHU3MOB: TOJIOBOE PAa3MHOXKEHHE, T'€HeTHuYecKas
HM3MEHUHBOCTbD.
4 | Trkanu. Tumbl TKaHEW: SMUTENTHATbHAS, COCAMHUTEIIBHAS, JKAPOBAs, CKEJICTHAs, T'EMOIMOITHYCCKAas, MBIIICYHAS, 2
HepBHas. Mopdorenes. JuddepennmpoBanue kierok. CTBOMOBBIC KICTKH. AHAIU3 CXEMBbl CTPOCHHUS TICHA.
CpaBHEHHE CTPOCHHUS KJICTOK PACTCHUH M dHBOTHBIX MO TOTOBBIM MHUKPOIpENapaTam.
5 | OcBoeHHE XUMHUECKOW OpraHM3aluH KiIeTKd. OpPraHuuecKOro W HEOPraHMYECKOrO BEIECTBA KIIETKH U IKUBBIX 2
OpraHu3MoB. BeJKoB, yIieBOIOB, JINIHIOB, HYKJICHHOBBIX KHCJIOT M UX POJIb B KJICTKE.
6 | IlpumeHeHue aHamu3a CTPOCHUS U (YHKIUH KJICTKU, MPOKAPHOTUYCCKAX U DYKAPUOTUYCCKHX KIIETOK, BHPYCOB M 2
60pbOBI ¢ BUpycHbIMU 3a00seBanusMu (CITU/ u np.), HMTOMIIa3Mbl ¥ KJIETOYHON MeMOpaHbI, OPraHOUIOB KIIETKH,
00MEHa BEIIECTB M MTPEBpaIllCHHE YSHEPTHH B KIICTKE.
Paznen 3. Opranusm. PasmMHokeHne 1 HHIHBHIYAIbHOE Pa3BUTHE OPraHM3MOB
Tema 3.1 He
PasMHOIKCHHE Conep:xanue y4eOHOro MaTepuaJa B —
peAyCcMOTp
He
IIpakTHyeckue 3aHATUS
MPEYCMOTPEHO
CamocTosiTeibHasi padoTa
1| XapakrepucTuka OpraHM3Ma KaK €IMHOrO IEJO0ro, MHOrooOpasue OpraHU3MOB, pa3MHOXKEHHE — Ba)KHeHIee 2
CBOIMCTBO JKMBBIX OPraHM3MOB, TIOJIOBOI'O U Oecroioro, Meiio3a, 00pa3oBaHUE MOJOBIX KIETOK U OIUIOJOTBOPEHUE.
CpaBHUTENBHbII aHAJIM3 MUTO3a U Mel03a, C TIOMOIIbIO TaOJIHUIIbI.
Tema 3.2 He
o Conep:xaHue y4yeOHOro0 MaTepuaa
praHu3M. MPETYCMOTPEHO
WunuBuayansHoe He
pa3BUTHE OpraHU3Ma. TpakTiyeckue 3ansTus MPETYyCMOTPEHO
CamocTosiTeJibHAas padoTa
1| O um3ydueHume >MOpPHOHAIBFHOIO 3Talla OHTOTE€HE3a, OCHOBHBIX CTaiWii 3MOpHOHAIHHOrO pa3zButus. OnpexneneHue 2
CXOJICTBO 3apOJbIIICH IMpeACcTaBUTENCH pPa3HBIX TPYII MO3BOHOYHBIX KaK CBHCTEIBCTBO KX JBOJIOIHMOHHOIO
poACTBa.
2| BoisiBneHHe NPUYMHBI HAPYIICHUH B Pa3BUTUH OPraHU3MOB. Y CBOCHHE WHIMBHIYAJIbHOTO PAa3BUTHUS YEJOBEKa, 2
PETPONYKTUBHOIO 370pOBbsl. AHANW3 MOCICSACTBUS BIIMSHHS AJNKOTONS, HUKOTHHA, HAPKOTUYECKHX BEIIECTB,
3arps3HEHUsI CPeJibl HA PA3BUTUE YEITOBEKA.
2

3| BoisBieHue U onucanue MPU3HAKOB CXOZCTBA 3apO/IbIIIICH YelIOBeKa U JPYrHX MO3BOHOYHBIX. J[0KA3aTENbCTBO UX
SBOJTFOLIMOHHOTO POJICTBA.
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Pa3znen 4. OCHOBBI CCJICKIIUMMA U TCHCTHKHU

Tema 4.1 Conep:xanue y4eOHOI0 MaTepuasa He
I'enernka PCAYCMOTPCHO
He
IpakTHyeckue 3aHATHS
IIPETYCMOTPEHO
CamocTosiTenbHasi padoTa
1| Onpenenenne TreHETHMKM Kak HAyKd O 3aKOHOMEPHOCTSIX HACIIEJACTBEHHOCTH W HM3MEHYMBOCTH OPTaHU3MOB. 2
Uzydyenne Ouorpaduu I'.MeHnenbr — OCHOBOIONOKHUKA T'€HETUKH. | €HETHYECKOH TEpMHHOJIOTMU M CHMBOJHKU.
dopmynupoBaHue 3aKOHOB T€HETUKH, YCTaHOBIEHHBIX I'. MeHzenem.
2| T'enortun u ¢eHorun: YdeHble, pOAOHAYAIHHUKH T€HETUKHM KaK HAYKH O HACJIEJACTBEHHOCTH M W3MEHYHBOCTH. 2
OcHoBHBbIE TOHSTUSI TeHeTHkW. OrmpeneneHue MOHATHH T'eHOTUN M (EHOTHIL. B3auMOOTHOIIEHHWE TEeHOTHNA WU
(eHoTHIa, MX PONIb B OHTOTCHE3E.
3| NM3menuuBocte. Dopmbl u3MeHuUHMBOCTH. Moaudukanuonnas (deHoTnnuueckas) wu3MeHYMBOCTh. CBoiicTBa 2
Moan(UKauii: HE HACIEIyeMOCTb, IPYIIIOBOW XapakTep M3MEHEHWi, poib (akTOpoB BHEIIHEW Cpeabl, HopMma
peakin.  HacnencrBennas — (TeHOTHUIMYECKAas) W3MEHYMBOCTh. THNBI  HACIEACTBEHHOW  HM3MEHYHMBOCTH.
KOM6I/IHaTI/IBHaH HU3MEHYUBOCTD.
4| TlprurHBI BO3SHUKHOBEHHMSI HOBBIX KOMOMHAIMI TeHOB. MyTalmoHHas n3MeHYMBOCTh. Knaccudukanms MyTanuii: mo 2
XapaxkTepy, N0 MECTy U IO YPOBHIO MX BO3HUKHOBCHUSI. ZIOMI/IHaHTHI)Ie H PpEHECCUBHBIC MYTallUH. JleTanbHblE U
nonyneranbHele Myranuu. CoMaTHYecKHMe M TeHEepaTHBHBIE MYTAllMM. XPOMOCOMHBIE M T€HHbIE (TOYEUHBIE)
mytanuu. CBOMCTBa MyTaluil: CKayKOOOpa3HOCTh, HACJIEACTBEHHOCTb, HE HAINPaBJICHHOCTb, ITOBTOPHOCTb.
PaccmoTpeHre MOHOTHMOPHIHOTO W AWUTHMOPUIHOTO CKPEIIMBAHHA, XPOMOCOMHOW TEOPHH HACIIEICTBEHHOCTH,
T'eHETHKH 10714, 3HAUCHNE TeHETHKHU VISl CENIeKLIUH M MEHIIMHBL.
5| XpoMOCOMHBbIE MyTallid. AHIYIUIOAWS, IOMUIUIOAHUS, XPOMOCOMHBIC IE€PECTPONKU. YIpaBiiseMbie 2
XPOMOCOMHBIE MYTallUM M HMX 3HAaYy€HUE IJIs1 XO3SMCTBEHHOM NEATEIbHOCTH 4YeloBeKa. Hekoropsie
3a001eBaHus, CBSI3AHHBIE C XPOMOCOMHBIMH MYTaIlMsIMH.
6| I'ernbie myTaruu. Kiaccudukarius FeHHbIX MyTaIii M0 MECTY BOSHUKHOBCHUSI. THITbI TEHHBIX MyTAIIWii: 2
OyIUIMKAus, Aenenusi, uHBepcus U Ap. Yactora MyTauMil M OPUYMHBI UX BO3HUKHOBeHUs. (DakTophl
MyTareHe3a TpW Tpymmbl (axTopoB. Xumudeckue (akrtopel. OCHOBHBIE KaTETOPHH XHUMHYECKOTO
MyTtarene3a. Pusndeckne (HaKTOPHI.
7| Bungsl W3mydeHuil, NEHCTBYIONMX Ha HACIENCTBEHHBIH MaTepuain. Pajguanuss W MyTalid y 4YeloBeKa. 2
buonornueckne Qaxropel. CrapeHne, WMMyHHBbIE KOH(MIMKTHL, HEHPOIHIOKPUHHBIE KOH(INKTHI,
MH(EKINOHHBIE TPOIECCH. 3HAYCHWE MYyTallMid U JEeATEThbHOCTH YeNIOBEKAa W DJBONIOIHH. AHAau3
HACJIEICTBEHHBIX OONe3Hel YeIoBeKa, MX MPUYHH M NpOQHIaKTHKY. PenieHne reHeTnueckux 3amad
Tema 4.2 Conep:xaHue y4eOHOro MaTepuaa He
Cenexiuus IPEeIyCMOTPEHO
IpakTHyeckue 3aHATHS He
PEIyCMOTPEHO

CamocTosiTeibHasi padoTa
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VscHenue 3aKOHOMCPHOCTH H3MCHYMBOCTH, I'CHCTUKU KaK TeOpCTH‘{eCKOﬁ OCHOBBI CCJIICKIIMH, OJOMAalllHHBAaHWA
JKUBOTHBIX W BbIpAalllMBAHUA KYJIbTYPHBIX paCTCHI/Iﬁ — HaydaJIbHBIX 3TaIlOB CCJICKIIUH. PaCCMO’I‘peHI/Ie pa6OT H.N.
Bapunosa o LCHTpAX MHOFOO6pa3I/IH 1 MMPOUCXO0KACHUS KYJIbTYPHBIX paCTeHHfI.

OcBocHHE METOMOB CENCKIMU: THOPUAM3AIMKA U HUCKYCCTBEHHOrO OTOOpa M OCHOB JIOCTIDKEHHS COBPEMEHHOM
CeJIeKIUH KYJIbTYPHBIX PACTEHUH, MOMANIHUX JKABOTHBIX U MUKPOOpPraHu3MoB. (COCTaBiICHHE MPOCTEHIINX CXeM
MOHOTMOPHIHOIO ¥ JUTHOPUAHOIO CKpEUIMBaHus. PellleHne TeHEeTHYeCKHX 3aaad. AHanu3 (EeHOTHIMHYECKOU
HU3MEHYMBOCTH. BBISBIIEHHE MYTareHOB B OKPY)KAIOIEH Cpelic M KOCBEHHAs OIIEHKA BO3MO)KHOIO WX BJIMSHHS Ha
OpraHH3M.

Pa3nen 5. DBoTonHOHHOE YiUeHHE

Tema 5.1
Hcropus pazsutus
ABOJIFOIIMOHHBIX
UIeH.
[Ipoucxoxnenue
AKU3ZHU

Conep:xanue yueOHOr0 MaTepuasia

He
MIPETYCMOTPEHO

HpaKaneCKne 3aHATHUSA

He
MIPETYCMOTPEHO

CamocTosiTesibHasi padoTa

1

3HAKOMCTBO C MCTOpHEH pa3BUTHS DBOJNIOIMOHHBIX Huel. YscHeHue 3HadeHue pador K. Jlunnes, XK.b.
Jlamapka B pa3BUTHHM DBONIOIUOHHBIX HJACH B OHOJIOTHH, 3BOJIIONKMOHHOrO ydeHme Y. JlapBuHa,
€CTECTBEHHOr0 oTOOpa. PaccMOTpeHHs poiy SBONIOIHMOHHOTO YYeHUS B (POpMHUPOBAHUM COBPEMEHHON
€CTECTBEHHOHAYUYHOW KapTUHbI Mupa. MIcTopuyeckuil B3risl Ha TEOPUU BOSHUKHOBEHUS OPTaHUYECKOTO
mupa. KpeaunoHusMm, TeOpUsi CTAllHOHAPHOI'O COCTOAHUSA, CIIOHTAHHOE 3apOXJEHUE KU3HU, TAHCIIEPMUS,
OMOXHMHYECKas DBOIIOIHSL.

2

Camozapokaenue xu3Hu: JleMokput, Dnukyp, Apucrorens. 3HaueHue TpynoB ®Ppanvecko Penn u Jlym Ilacrepa.
Teopus mancnepmuu: Anakcarop, I'epman Ban ['enbmromneu, CBant Appenmyc. Barmsiner AWM. Omapuna, [[x.
Xonpetina, I'aponpaa FOpu. CoBpeMeHHBIE B3TIAAB HA MPOMCXOXKICHUE KU3HU. XUMHUYEcKas 3BOMoUus. OTBITHI
VY. Xapucona, M. Kanssuna, C. Muiiepa, C. @okca. KoanepatHas rumnoresa.

Otanbl GMOXMMHYECKOH ABOIIOLMH: 00pa30BaHHUE MPOCTHIX OPraHMYECKHX MOJICKYJ, 00pa3oBaHUE MAaKPOMOJIEKYI,
NOSIBJICHUE MeXaHW3Ma perumkanin. CoBpeMeHHoe Onopa3HooOpasue. [IpuuuHb, MEXaHU3MBI U 3aKOHOMEPHOCTH
SBOJIIOLIUH JKUBBIX cucTeM. LlerecoobpaszHoe ycTpoicTBO opraHu3MoB. DBonmoionn3M 1o Y. lapsuna. Teopuu 3.
Bayspa, C. bepra. CoBpeMeHHOE MOHMMAaHHE MEXAHHW3MOB SBOJIIOIMH OPTaHHYECKOro MHupa. Bo3HHMKHOBeHUE
mwraneTsl 3emis. [lnmanerHsrit stam. IlpenmochUIku >KM3HM Ha 3emiie. XPOHOJOTHS HMCTOPHUHM 3eMIIM. OTallbl
CTAQHOBJIEHHMS KM3HH. MeTONbl T€OXPOHONOTHMH: CTpaTUrpadus, MeETOAbl aOCOMIOTHOW TI'€O0XPOHONIOTHH,
MAJICOHTOJIOTMY €CKUI METO/.

Tema 5.2
JBroKkyuye cuiibl
OBOJIIOIUH.
buonorunueckoe
pa3HooOpa3ue

Conep:xaHue y4eOHOro MaTepuaia

He
MPETYCMOTPEHO

HpaKTl/l‘leCKPle 3aHATUA

He
MPEYCMOTPEHO

CamocTosiTeibHasi paéoTa

1

XapaKkTepucTHKa BHJA M TOMYJALMH, TEOPHUHM 3BOJIOLUH. J[OKa3aTenbCTBO MHUKPOIBOJIIOLNUH U
MaKpO3BOJIIOLMHU. AHAIN3 COBPEMEHHOro npeacraBieHus: o sugoodbpazosanuu (C.C. Yersepukos, 1.U.

2
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[IImansrayseta), TpUYMH BBIMHPAHHWS BHIAOB, OCHOBHBIX HAIPABICHUH SBOJIOIMOHHOIO TMporpecca,
OMOIOrMYECKOro mporpecca U OMOJIOTHUECKOro perpecca.

2| Knaccudukanus opraHudeckoro Mupa. MexIyHapogHass KOHBEHIMSI O COXpPAaHEHHH OWOJOTHYECKOro 2
pasHooOpa3us. Mepapxuieckne YpOBHH OHOJIOTMYECKOrO pPa3HOOOpas3usi M WX XapaKTepUCTHKa. | eHermueckoe
pazHoobOpasue. OCHOBHbIE 3aKOHOMEPHOCTH ACHCTBUSI M B3aMMOOTHOUICHUS aJlJIeTIeH.
3| Cozganme TpaHcreHHblx QopMm. BumoBoe pasnooOpasme, ero cocrossune B Poccun. DxocuctemMHOe 2
6uopaznoobpazue. Ocobu. MuamBumel mpocteie W ciioxkHble. OHTOTeHE3, THUINBI OHTOreHe3a. YHUTApHBIE H
MOJYJIbHBIE OPTaHU3MBI.
Paznen 6. UcTopusi pa3BuTHS ;KM3HH Ha 3emJie
He
Tema 6.1 Conep:xanue yueOHOro MaTepuasia
['unoressl PCAYCMOTPCHO
He
IIPOUCXOXKICHUS IIpakTuyeckue 3aHATUS
NPETYCMOTPEHO
KU3HH CamocTosiTesibHasi padoTa
1 3HAKOMCTBO C THIIOTE3aMU IMPOUCXOXKIACHUA KU3HHU, PICTOpPIeﬁ Ppa3BuUTHA OPraHUYCCKOro Mupa, YCIOXHCHUIMU 2
JKMBBIX OPIaHU3MOB Ha 3eMJie B TIPOLIECCE IBOIOIUH.
2 VYiacHenue COBPEMEHHBIX THIIOTE3 O MPOUCXOKACHUHN YEJIOBEKA U JOKA3aTCIbCTBA UX POACTBA C MJICKOIIUTAIOIINMHU 2
JKHBOTHBIMHU.
He
Tema 6.2 Conep:xaHue y4yeOHOro0 MaTepuasa
[TpoucxoxacHue “peﬂy‘;‘l‘ome“o
e
qeJIOBEeKa IIpakTHyeckue 3aHATHSA
PELyCMOTPEHO
CamocTosiTeibHasi padoTa
1| BeisBI€HHE CYIIHOCTH BOJIOLMHY YEJI0BEKA U €AMHCTBA IPOMCXOXKACHUSI YETIOBEUECKHX pac. 2
2| Onucanue ocobeil oHOrO BUAa MO MOP(OIOruueckoMy Kputeputo. PaccMoTpeHne npucrnocodiaeHnii OpraHu3MoB K 2
pasHBIM cpefaM oOWTaHMS (K BOXHOW, Ha3eMHO-BO3AYLIHOH, IIOYBEHHON). AHAIN3 M OLEHKA PAa3IMYHBIX T'MIOTE3
TIPOUCXOXKICHHS KU3HU U YEJIOBEKA.
Pa3zgen 7. OCHOBBI DKOJIOrHH
He
Tema 7.1 Conep:xaHue y4yeOHOro0 MaTepuasa
DKoJorus Kak TpeayCMOTPCHO
He
HayKa IIpakTHyeckue 3aHATHSA
MPELYCMOTPEHO
CamocTosiTeibHasi paGoTa
1| PaccmoTpeHne SKONOTMU KaK HAYKA O B3aMMOOTHOIICHHSX OPTaHM3MOB MEXKIY COOON M OKpYKalomed Cperoi. 2

Pacnmpenne 3HaHWEA HSKONOrMYECKHX (DaKTOPOB, WX 3HAYEHHWE B JKM3HM OpraHm3moB. [IpoBenenume anammsa
9KOJIOTMYECKUX CHCTEM. BHIOBBIX M MPOCTPAHCTBEHHBIX CTPYKTYp 3KOCHCTEM. [IMINEBBIX CBs3eH, KpyroBopora
BEIIECTB M TMPEBpAIIEHHE 3HEPruu B dKocucTeMax. OmmcaHWe aHTPONOTEHHBIX W3MEHEHWH B €CTECTBEHHBIX
TIPUPOHBIX JIAHAMA(TaX CBOSH MECTHOCTH.
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2| CpaBHHTEIIFHOE OITMCAHHE OJHOW W3 ECTECTBEHHBIX IPHUPOJHBIX CHCTEM (HAIpUMEp, Jieca) H arpodKOCHCTEMEI
(mampumep, mmreHwgHOro moist). CocTaBICHHE CXEM Iepefayd BEMICCTB W SHEPTHH IO IICMsIM NHTaHHUS B
MIPUPOIHON 3KOCHCTEMe W B arporeHo3e. OmucaHWe HCKYCCTBEHHOH 3KOCHUCTEMBI (IIPECHOBOIHBIN aKBapHyM).
MeXBHIOBBIC B3aHUMOOTHOIICHUS B OKOCHCTEME: KOHKYPCHIHS, CHMOHO3, XHWIIHAYECTBO, Iapa3UTH3M.
HckyccTBEHHBIX cOO0IIECTBAaX — arpOIKOCHCTEMAX U ypOodKocHucTeMax.

Tema 7.2 Conep:xanue yueOHOro MaTepuajia He
Buocdepa IPEYCMOTPEHO
IpakTHyeckue 3aHATHS He
IIPETYCMOTPEHO
CamocrosiTesibHasi padoTa
1| Onpenenenne xapakTepucTHKU OMochepsl Kak riodanbHoN sKocucTeMe. Ydenue B.M. Bepaaackoro o 6uocdepe. 2
2| CpaBHEeHHME XMBBIX OpraHuU3MOB B Ouocdepe, OMomacce, KpyroBOpOTE€ Ba)KHEWIIMX OWOTEHHBIX SJIEMEHTOB (Ha 2
npuMepe yriiepoaa, azora u zp.) B Onoctepe. Brsichenne nzmenennii B 6uocgepe. CocraBieHne KpoccBopa 1o
teme: «bruocdepar. [loaroroBka u opranu3anus npeseHTanui mo teme: «buochepay.
Pa3nen 8. buonuka
Tema 8.1 Conep:xanue He
Buonwuka - onus n3 HPEAYCMOTPEHO
pasaciioB IIpakTHYeckne 3aHATHS npeﬂycl—l\l/li)TpeHo
Gnonornn CamocTosiTesqibHasi padoTa
1| O6o6meHre 3HaHuii 0 OMOHHMKE Kak 00 OIHON W3 HaNpaBleHWI OMONOrMH U KHOEPHETHKH, paccMaTpUBArOLIeH 2
0c00eHHOCTH MOP(HOGHU3UOIOTHYECKON OpraHU3alMM JKUBBIX OPraHM3MOB M HMX HCIIONB30BAaHME IS CO3LAaHMSA
COBEpPLICHHBIX TEXHUYECKUX CUCTEM M YCTPOHUCTB IO aHAJOTHH C )KUBBIMH CHCTEMaMH.
2| M3yueHnne TPUHUMIIOB H  [PUMEPOB  HUCIONB30BAaHUS B XO3SIMCTBEHHOW  JEATENBHOCTH  JIIOACH 2
MOpGOQYHKIMOHANBHBIX YepT OPraHU3allii PACTeHUH M XKMBOTHBIX. MOHUTOPHMHT OKpYyskarowieil cpenpl. Ce30HHbIE
(BeceHHHE, OCEHHHE) M3MEHEHUsI B IPHPOJIE.
3ader ¢ OLEHKOU
HUTOIO: 89

Jst XapaKTepUCTHKU YPOBHS OCBOCHHSI y4eOHOTr0 MaTepHala HCIOIb3YIOTCS CIeIyIoNnIe 0003HaYeHHS:

1. — 03HaKOMUTENBHEIN (y3HABaHUE paHee M3yICHHBIX 0OBEKTOB, CBOWCTR);

2. — penPOAYKTUBHBIH (BBIIOIHEHNE JEATEIEHOCTH 10 00pasiy, HHCTPYKIIMHU WU MO PYKOBOJICTBOM )

3. — MIPOAYKTUBHBIH (IJITAHUPOBAHUE H CAMOCTOSATEIEHOE BBIIOTHEHHE JIEATEIbHOCTH, PEIIeHHEe IIPOOIEMHBIX 33/1a4)




6. YHEBHO-METO/IUYECKOE OBECIHHEYEHUE JUCIHHUIIJIMHbI

6.1. IlepeyeHb OCHOBHOW M JONOJHHMTEJbHOW Y4eOHOl JHMTepaTypbl,
HEe00X0AMMOM ISl 0OCBOEHHS JUCHUILIHHbI

6.1.1. OcHoBHas JuTEpaTypa:

1. buonorus B 2 4. Yacte 1 : yueOnuk mis By3oB/ B. H. Speirun [m np.] ; moa pemakiuei
B. H. dpeiruna, U. H. BonkoBa. — 7-e¢ u3n., mepepald. u jgom. — Mocksa : M3garenbcTBo
HOpaiir, 2024. — 427 c.

2. buosorust B 2 4. Yacte 2 : yueOHmK s By3oB/ B. H. fpeirun [u ap.] ; mox pemakmmeit
B. H. Apsiruna, U. H. BonkoBa. — 7-e¢ u3n., mepepald. u gom. — Mocksa : M3garenbcTBo
Opaiit, 2024. — 347 c.

3. buosorus : yueOnuk : B 2 T. Tom 1 Tlox pen. B.H. Speirura I90OTAP-Memua , 2021 .
TBepasiii nepemuter, 736 cTp.

4. bwuonorus [Tekct] : yueb.nms By30B : B 2 kH. / B. H. Apsirun [u ap.] ; mox pen. B. H.
Speiruna. - 3-¢ u3., crep. - M. :Beicmi. mk., 2000 - Ku. 2.-352c.

5. boropoackuii, FO.B. buonorus ¢ ocHoBamu skonoruu [Tekcr] : ydeb.mocodme / FO. B.
boroponckuii ; Upkyt. roc. c.-x. akan. - Upkyrck : Up['CXA, 2001. - 149 c. 5 k3.

6. Kysnenora, J[.B. buonorus denoBeka [DnekTpoHHBI pecypc] : ydeb.mocobue st
ctyneHnToB Ouod. crerl. By3oB / [[. B. Ky3uenosa, B. O. Canosapos, A. U. IToBapunies ; UpkyT.
roc. C.-X. aKaj. - DJEKTpPOH. TekcToBblie AaH. - Upkyrck : M3n-Bo UpI'CXA, 2014. - 1 o
ONT.IUCK ; 12 cM. - 3ariL. ¢ TUTYI. 3kpaHa. - (B koHB.) : 100.00 p.

7. Uynnosckas, I'.B. Vcropust pazsutus o6uonoruu [Tekct] : yde6.mocoOue ajisi MarucTpoB
Hamnpasnenus 020400.68 "buonorus" / I'. B. UynHoBckas. - Upkyrck : Acnipunt, 2012. - 250 c.

6.1.2. lonosiHuTe/IbHAA JIUTEPATYypA:

1. T'pun, Haiimpken.buonorus : B 3 1. : mep. ¢ aurn. / H. I'pun, V. Crayr, . Teiinop ; mox
pen. P. Comepa. - M. : Mup, 1993 - . - 26 cMm. - [lapannen. Tut. 1. pyc., anri. - Ilep. uzm.
:BiologicalScience / N. P.O. Green, G. W. Stout, D. J. Taylor. - ISBN 5-03-001576-0. - Tekcr :
HenocpeactBeHubii. T. 2 / mep. ¢ anrin. M. I'. Jlynunoii [u ap.] ; nox pen. b. M. Mennukosa, A.
A. Hetidaxa. - 327 c.

2.  buonorus [Tekcrt] : yue6.mms By3oB : B 2 k. / B. H. fApeirun [u ngp.] ; nmox pea. B. H.
Speiruna. - M. :Beicur. mk., 1997 - Ku. 1. - 448 c.

3. I'pun, Haiimxen . buosnorus : B 3 T. : mep. ¢ aur. / H. I'pun, V. Crayr, /. Teiinop ;
nox pen. P. Conepa. - M. : Mup, 1993 - . - 26 cwm. - [lapamnen. Tut. 1. pyc., anria. - [lep. u3zz.
:BiologicalScience / N. P.O. Green, G. W. Stout, D. J. Taylor. - ISBN 5-03-001576-0. - Tekcr :
HernocpenacTBeHHblid. T. 3 / mep. ¢ anri. E. P. Haymogoii, M. C. Mopo3ogoii, O. B. IIpotacoBoii ;
nox pen. b. M. MennukoBa, A. A. Heiidaxa. - 374 c. : un. - Ilpeam. ykas.: c. 342-366. -
VYka3.naTuH. Ha3B.: ¢. 368-370. -

4.  3asn, P.I'. Tlocobue mo Owonmorumu nans abutypuentoB [Tekcr] / P. I'. 3asu, U. B.
Pauxosckas, B. M. CtamOpoBckas. - 6-e u3a., crep. - MuHck :Bpim. mk., 1999. - 510 c.

5. Mbeiuanosa, O. M. buonorus : yyeOHoe mocobue / O. M. Meimanoa. — Kemeposo
:KemI'V, 2014. — 107 c. — ISBN 978-5-89289-851-5. — Tekcr : anexTpoHHbIH // Jlanp :
ANIEKTPOHHO-OMOMmoTeunas cucrema. — URL: https://e.lanbook.com/book/72030 (mata

!B paGoune mporpamMmMbl BHOCHTCS JIATEPATYPA U3 SJEKTPOHHOIO KaTanora KHuroodecnedennoctumo Ol
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oOpamienus: 04.02.2021). — Pexxum gocrtymna: ais aBTOpH3. MOJIb30BaTeIeH

6.2. Ilepeuenb pecypcoB HHGPOPMANHMOHHO-TEJIEKOMMYHUKALMOHHON CeTH
NuTepHeT, HEOOXOAUMBIX /IJIsl OCBOCHUS TUCIUNJINHBI:

1. UadopmannoHHO-CIIpaBOYHEIH mopTall. - Pexxum nocryma: www.librari.ru.

2. @enepanbHblil EHTP HH(OPMALMOHHO-00pa30BaTENIbHBIX PECYPCOB. [DIIEKTPOHHBIN pecypc]:
Y4aebHo-MeToanYecKne MaTepraisl. — Pexxum pocryma: www. feior.edu.ru.

3.  MunucrepctBo  obOpazoBanus  Poccuiickoit ~ @epepamuu. - Pexum  poctyna:
http://www.ed.gov.ru. 17

4. Hammonanenbiii optan "Poccuiickuii oOieoOpazoBaTenbHblii TopTam». - Pesxxum nmoctyna:
http://www.school.edu.ru.

5. EcrecTBeHHOHAy4YHBIN 00pa30oBaTeNbHbBIN MopTall. - Pexxum moctyna: http://en.edu.ru.
6.Cneunanu3upoBaHblii  nopran  «/HPOpMalMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUH B
obOpazoBanum». - Pexxum gocryma: http://www.ict.edu.ru.

7.  DOnexktpoHHas ~ OuOnMoTeKa.  DJIEKTpOHHBIE  yuyeOHWUKH. -  Pexum  moctyna:
http://subscribe.ru/group/mehanika-studentam/.

8. [Tporpammuoe obecieueane MSWord, MSEXxcel.

9. Bba3pl maHHBIX WHGOPMAIMOHHO-CIPABOYHBIE W TOUCKOBBIE cucTeMbl HHpopmarmonHas
cuctema «EnuHoe okHO jocTymna k o0pa3oBatebHbIM pecypcamy (http://window.edu.ru).

6.3. IlepeyeHb y4eOHO-METOAUYECKOTO OOecmeYeHHsl JJA CAMOCTOSITeJIbHOM
padoThI 00YYAKIIMXCH MO IUCHHUIIHMHE:

1. MamontoB, C.I'. buonorust [Tekct] : mist mocrynaronux B By3sl / C. I. MamonToB. - M.
:Bricm. mk., 1992. - 478 c.

2. MamonroB, C.I'. buomnorus [Tekct] : mns mocrynatomux B By3bl / C. I. MamonTOB. - M.
‘BBICHI. K., 1991. - 478 c.

3. MamonroB, C.I'. buonorus [TekcT] : I NIKOJIPHUKOB CTapIIUX KJIACCOB W TMOCTYMAIONIUX B
BY3HI : yueb.mmocobue / C. I'. MamonToB. - M. : JIpoda, 1995. - 478 c.

4. MennukoB, b.M. buosnorus : popmsr u ypoBHM xu3HH [TekcT] : mocodue s yuammuxcs / b.
M. Mennukos. - M. : IIpocsemienue, 1994. - 415 c.

5. MuneeB, B.I'. Arpoxumus, 6uosiorust u 3kosorus nmoussbl [Tekct]| / B. I'. Munees, E. X.
Pewmrie. - M. :Pocarponpomuszaar, 1990. - 206 c.

6. MsarkoBa, A.H. IlnaaupoBanue ydeObHOTro mpoiiecca mo obmieit ouosoruu [Teker] : yueO.-
MeToJ. mocobue Juia npernojaBaTenel cpen. cmeu. y4ed. 3aBenenuit / A. H. Msarkosa, B. U.
Cusorinazos. - M. :Bricmr. mx., 1990. - 208 c.

7. IlaBnos, N.}O. buonorust [Tekct]| : ciroBaps-cnpaBounuk / U. 0. I1anos, /1. B. Baxuenko,
J1. B. Mocksuues. - PoctoB v/]] : ®ennkc ; M. : 3esc, 1997. - 573 c.

6.4. IlepeyeHb HMH(MPOPMALMOHHBIX TEXHOJOIMH, HCHOJIb3YEeMbIX IIPH
OCYIIeCTBJIEHUH 00PAa30BATEIBLHOIO MpoIecca MO AUCIUIINHE:

B mporecce JEKIMOHHBIX HM  TPAKTHYECKUX 3aHATHUA  HCIOJIb3YETCS
CIEayIollee JHUIEH3MOHHOE TMPOrpaMMHOE obOecredeHne U HMHGOPMAIIMOHHBIE
CIIPABOYHBIE CUCTEMBbI:
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Ne i/

HaumenoBanue mporpaMMHOro obecrneueHus

HoroBop Ne, nata,
OpraHH3aIHs

JIuneH3HoOHHOE MPOrpaMMHoOe ofecrieyeHue

MicrosoftWindows 7

AKT

Microsoft Office 2010

wIN

Kaspersky Business Space Security Russian Edition

Ha nepeaauy npas H-0005792
ot 08.06.2011 roma

CB000/1HO pacnpocTpansieMoe NPOrpaMMHOe o0ecriedeHne

LibreOffice 6.3.3

IAdobeAcrobatReader

MozillaFirefox 83.x

Opera 72.x

QP IWIN|F-

GoogleChrome 86.X.

7. OMUCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3HI,
HEOBXOJIUMOMH JJ151 OCYIECTBJIEHUS OBPA3OBATEJBLHOI'O
MNPOLOECCA IO AUCHUIIJIMHE

HaumeHnoBaHHe 000pyI0BaHHbIX

Ne y4eOHBIX KaOWHETOB,
. OcHoOBHOE 000pyAOBaHHE dopma UCTIOJIB30BaAHUS
n/n | 1abopatopuii ¥ Ip. 00BEKTOB IS
NpoBe/IeHNsI Y4eOHbBIX 3aHITHI
1. Cneuuaju3npoBanHasi Me0eJib.

Ayn. Ne 301

CTOJIBI YUYCHUYCCKHEC
CIeMaTN3UPOBAaHHBIEC - 7 IIT.,
CTYJbS - 14 TIT. CTOIBI
mpernoaaBarens -1 mrT., CTybs
npernogasarenei -1 mr., Tpudyna-1
IIIT. TexHu4eckue cpeacTea
00yuYeHHus1: MyJbTHMEINA
rpoekTop Optoma X302,
repeHocHoi HOyTOyK Asus P50,
MPOEKIIMOHHBIN dKpaH
ClassicSolutionNorma (236x175).
'Y yeOHO-HATJISITHBIE TTIOCOOHST:
HaOOpHI JEMOHCTPAIIOHHOTO
000pyIOBaHMS U yueOHO-
HaTJISAHBIX ITOCOONH, MOJIBOEPTHI,
MIPEeIMEThI sl y9eOHbIX
XYJ0KECTBEHHBIX MTOCTAHOBOK,
MepeBsIHHBIE TUTAHIIIETHI,
[TOKa3aTeNbHbIe pabOThI CTY/IEHTOB.
CnucoxklIOnakoMnbOTEpE:!
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.

YueOHast ayiuTopus JUis
IIPOBEIEHUS 3aHATUI
CEMHMHAPCKOr'o THIIA,

KYpCOBOT'O IPOEKTHUPOBAHHUS
(BBIMTOTTHEHUS KYPCOBBIX
paboT), TpyIIOBBIX U
WHIUBUAYATBHBIX
KOHCYJIbTalMH, TEKYILErO
KOHTPOJISL U IIPOMEXYTOUYHOM
aTTecTalun

Ayn. Ne 310

CrnennaJan3upoBaHHas MeOellb!
CTOJIBI YICHUYECKUE
crieluaIn3upoBaHHble - 16 miT.,
CTYJbs - 32 IIT. CTOJIBI
mpernoaasatens -1 mT., CTyNbs
mpenogasareneii -1 mr., TpuOyHa-1

LLIT. TexHu4eckue cpeacrea

YueOHast ayquTOpus A
[IPOBECHUS 3aHATUN
ITEKIIMOHHOI'0 THIIA, 3aHATHI
CEMHHAPCKOr'0 THIIA,
KYpCOBOT'O TIPOSKTUPOBAHHUS
(BBITOTHEHUST KYPCOBBIX
paboT), TPYIIOBBIX U

MHANBUAYAJIbHBIX
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00y4enusi: MarHuTHO-MapKepHast
IMocKa, MyJbTHMENA TIPOSKTOP
lAser 1230 PK 2300, nmepeHocHoif
HOYTOYK Asus P50.
'Y4eOHO-HArIsAIHBIE TOCOOHS:
HA0O0pBI AEMOHCTPAILIHOHHOTO
000pyI0BaHMS U yueOHO-
HATJISIHBIX TOCOOHHA,
lmabGopaTopHOE 000pITy TOBaHHE
(MHKpPOCKOIIBI, IOCTOSIHHBIE
MUKPOCKOIIMYECKHE TperapaThl,
VIYIBbI, IPSAMETHBIC U ITIOKPOBHLIC
CTEKJIa, UrJibl, yaiku [lerpu,
BadHUKCHPOBaHHBIN MaTepuall,
repbapuil, MyJsDKH, TIJIAKATHI).
CnucoxlIOnakomMnbroTepe:
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.

KOHCYHLT&HHﬁ, TCKYLICTO

KOHTPOJIA U HpOMe)KyTO‘IHOfI

ATTCCTallUA

Ayn. 123
bubnuoTtexa, YynTanbHbIe 3aJIbI

CrnenmnaausupoBaHHas MeOesb: 3all
WNel: cromsl - 46 wrt., cTynbs - 79 wr,
3anx Ne2: cTomnsl - 6 IIT., CTON YIJIOBOH -
4 mT., ctynbs - 17 mt. 3am Ne3: cTymbs
-50  mT., cromel - 28 T
TexHuyeckue cpeacTBa O00y4eHHUS:
KOMITbIOTEpBI Ha Oa3e mpoueccopa Intel
OOBEIMHEHHBIX B JIOKAJbHYIO CEThb H
uMmeromux — goctyn B "HHTepHer",
ImocTym K BJ1,95b, 9K,
Koncynsrantllmoc, 9bC, S0OUC. 3an
WNel: mommTop Samsung - 21 .,
CHCTEMHBI OJIOK - 2 INT., CHCTEMHBIH
010k DNS - 1 mrt., cucteMHbIi 0J10k Inl
\Win - 18 mir., mpuatep HP Lazer Jet P
2055 - 2 mr., ckanep Epson v330 - 1
mt., kKcepokc XEVOX - 1 m. 3am Ne2:
reneBu3op Samsung - 1 IIT., MOHUTOP
LG - 1 mr., cucreMHslii 6iok In Win - 1
mT., ckarep - 1 mr., mpoektop Optoma)
- 1 T, skpan - 1 mr. 3am Ne3:
MOHHTOpPHI ~ Samsung - 11 T,
MoHHTOPHI LG - 2 mT., CHCTEMHBIH
010k In Win - 12 mT., CMCTEMHBIH OJIOK
- 1 mr., mpuarep HP Laser Jet P2055.
Cnucok IIO wHa  KommbloTepe:
Microsoft Windows 7, Microsoft Office
2010, LibreOffice 6.3.3, Adobe Acrobat
Reader, Mozilla Firefox, Opera, Google
Chrome.

yueOHast ayauTopus JUist
[IPOBEEHUS 3aHATHI
JIEKLIMOHHOTO THUIA,
3aHATUIL ~ CEMHHApPCKOIo
TUNA,  TPYNNOBBIX U
UHIUBHIYaIbHbBIX
KOHCYJIbTalMi, TEKYILIETO
KOHTPOJIS "
MIPOMEXYTOUYHOM
aTTeCTalllu.
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8. KOHTPO.JIb M OLIEHKA PE3YJILTATOB OCBOEHMUS
YUYEBHO IUCHUTLIMHBI

KOHTpOJIB N OLOCHKA PE3YJIbTATOB OCBOCHUA IUCHUILIMHBI OCYIICCTBIIACTCA
mpernogaBaTcjicM B IPOLECCC INPOBCACHUSA IMPAKTUUYCCKUX 33H5[TPII>1, BBIITIOJTHCHU S
O6y‘IaIOI_HI/IMI/IC$I HMHANBUAYaJIbHBIX SaﬂaHI/Iﬁ U TCCTHUPOBAHUS.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHHS M 3HAHNSA)

@DopMBbI U METObl KOHTPOJISI  OIIEHKHU
pe3yJabTaToB 00y4eHust

YMmerh:

- OOBSACHATH pOJIb ouosoruu B
(hopMHUPOBAHUM HAYYHOTO MUPOBO33PEHHUS;
pemaTb  JJIEeMEHTapHble  OMOJIOTMYECKHUE
3ajauy;

- BBISABJIATH MPUCTIOCOOJICHUS OPTaHU3MOB K
cpene oOuTaHus;

CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI,

- aHAIM3UPOBATH M OICHUBATH Pa3IUYHBIC
TUTIOTE3bl O CYNIHOCTH, TPOUCXOXKJICHUN
JKU3HHA u yeJ0BEKa, riio0anLHbIE
IKOJIOTHYECKHE MTPOOJIEMBI M UX PEIICHHUS,

- M3yYaTh WM3MEHEHHS B JKOCHCTEMax Ha
OMOJIOTUYECKUX MOJIEISIX;

- HaXOAWTh MH(POPMAIUIO O OMOJOTUYECKHUX
o0BeKTaXx B paA3IUYHBIX HMCTOYHHKAX H
KPUTHYECKH €€ OIICHUBATbh.

3HaTh:

- OCHOBHBIC IIOJIOKCHUS OHOJOTHYCCKUX
TEOpUl U 3aKOHOMEPHOCTEH;

- CTPOCHHUE u (YHKITMOHUPOBAHHUE
OMOJIOTHYECKUX 00BEKTOB;

- CYIITHOCTh OMOJIOTHYECKUX TPOIIECCOB;

- BKJAQJI BBIJAIONIUMXCS (B TOM  YHCIIE
OTCYECTBEHHBIX) YUEHBIX B  pa3BUTHE
OMOJIOTHYECKON HAYKU;

- OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIHKY.

BrinonHeHue U OLIEHKA PE3YIIHTATOB
IPAKTUYECKUX 3aHATHH. 3amuTa OTYETOB 110
pakTHYecKuM padoTtam. PemeHne BapuaTUBHBIX
3a/1a4 ¥ yIpaKHEHU M.

[IpoBepka 1 o11eHKa CaMOCTOATEIbHBIX PadOT U
KOHCIIEKTOB 10 TEMaM.

Onenka paboThl C MPOrpaMMHBIMU ITPOIYKTaMHU.
OneHka pe3yapTaToB TECTUPOBAHUS.

OrneHka yCTHBIX M MUCbMEHHBIX
MHAUBUAYaAIbHBIX OTBETOB 00y4aeMbIX.
[TpoMexyTOUHBIN KOHTPOJb —TU(.3a4eT
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[Iporpamma cocraBieHa B COOTBETCTBUH C DemepasbHBIM TOCYIapCTBEHHBIM
00pa3oBaTEIbHBIM CTAHIAPTOM CPEIHETr0 MPO(EeCCHOHAIBHOIO 00pa30oBaHUs
(®IroC CIIO) no cneumnanbHocTH 23.02.07 Texnuueckoe 0OCIyXKUBaHUE U
PEMOHT JIBUTATEJICH, CHCTEM U arperaToB aBTOMOOMIICH

PaspaboTuunk:

Z

¢ IlpentoaBarens Boiciiei kpaandukarmmodHon kareropuu M. 1. [llemeTos
(noonucw )

IIporpamma onoOpeHa Ha 3aceAaHUU NIPEAMETHO-LIMKIOBOM KOMUCCHUU COLIMATIbHO-
HKOHOMHYECKUX U €CTECTBEHHOHAYYHbIX TUCUUILIIUH
npotokos Ne 8 ot «11» mapta 2024 r.

[Ipencenarens LK L E.A. XycHynnHoBa

(noonucv)
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