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1. IlepeyeHb mNIaHMPYeMBIX Ppe3yJabTATOB OOy4YeHMS 10 JMCHMILIMHE,
COOTHECEHHBIX C IUVIAHMPYEMBIMHU pe3yJabTATAMU OCBOCHHMS 00pa30BaTeJIbHOM
nporpammsl 05.03.06 Ixos0rust 1 NPUPOIONOJIL30BAHUE

B pesynwsrate ocBoenus OIIOII GakamaBpuata 00y4aromuics TOKEH OBIAJIETh

CIIETYIOIIUMHA PE3yIbTaTaMy O0yUEHUS 110 TUCITUTUIHH:

npobiemMax, MeToJaMu oTOopa ¥ aHauu3a
TEOJIOTUYECKMX W OWOJOTHYEeCKHX Tpod, a

Koouw PesyabTaTsl ocBoenunss OITOIIT IlepevyeHb MIAHNPYEMBIX
Komnemenyuu Cooepiicanue komnemenyuit pe3yJabTaToB 00y4eHHs MO
MUCIUIIINHE

OIIK-2 BJIaJICHUEM 0a30BLIMHA 3HAHUSIMH 3uamo:
(hyHIaMEHTaNbHBIX Pa3leNioB (HU3WKU, XUMUHU - OMOJIOTHYECKHE OCHOBBI JKOJIOTHH H
u Owonoruu B 0OBEME, HEOOXOAMMOM I | MPUPOAOIOIH30BAHNUS,
OCBOCHHA  (U3HYECKUX, XUMHUYECKHX U - CBOHCTBa, COCTaB W  YPOBHH
OMOJIOTMYECKMX OCHOB B DJKOJIOTHUM U | OpraHHM3aIlfH )KUBOTO;
MIPUPOAOTIONH30BAHNS, METOIaMHU - OCHOBBI I[UTOJIOTHH U THCTOJIOTHH;
XHMHYECKOTO aHaju3a, 3HAHUSAMH O - OCHOBHBIE HCTOYHUKHA DHEPTUU H
COBPEMCHHBIX JUHAMHYCCKHX IPOLECCaX B | MOJEKYIISIPHEIC MeXaHU3MBbI ee
mpUpOJIE W TeXHOcepe, O COCTOSHUH | MpeoOpa3OBaHUs;
reochep 3eMilM, O3KOJIOTMH U DBOJIOLUHN - MaKpPOCHUCTEMATHKY JKUBBIX
ouocdepsl, TIO0ANBHBIX  JKOJOTUYCCKUX | OPraHHU3MOB;

- pazHOOOpa3ue KU3HU Ha 3eMIIe;
- Mopdo-aHATOMHUIECKHE

TaKkKe  HAaBBIKAMH  HACHTH(GHWKAINK ¥ | XapaKTepHUCTHUKHU OCHOBHBIX
OomMCaHWs OHMOJOTHYECKOTO Pa3HOOOpasns, | CHCTEMaTHIECKUX TPYIII )KUBBIX CYIIECTB.
€ro ONEHKHM COBPEMEHHBIMH  METOJaMH Ymems:

KOJIMYECTBEHHOW 00paboTKK HH(OpMAITAN

- TPOBOJUTH OIEHKY OMOJOTHIECKOTO

pa3Hoo0pa3usi COBPEMEHHBIMH METOJaMHU
KOJINYECTBEHHOW 00pabOTKN MH(pOPMALHH;

- W3rOTaBiIMBaTh  OMOJIOTHYECKHE
MHUKpPO- ¥ MaKpOTIpeIaparhl;

- 0OBACHSATH MEXaHU3M
npeoOpa3oBaHMsl SHEPTHU B OPTaHHU3ME;

- UICHTU(UINPOBATH OCHOBHbBIE
IPYIIIIBI JKHBBIX CYIECTB;

- 00BSICHUTH 3HAYCHHUE OCHOBHBIX IPYIII
pacTeHui 1 KUBOTHBIX;

- OOBSICHATH NPUYUHBI, MEXaHU3MbI U
3aKOHOMEPHOCTH 9BOJTIOLIUH HKHBBIX
CHCTEM.

Bnaoembs:

- 6a30BBIMHU 3HAHUSMH
(byH/IaMEHTaIbHBIX Pa3/esioB OHOJIOTHH;

- MeroJgamMu oTOOpa W aHaiuM3a
OHMOJIOTHYECKHUX PO0;

- HaBBIKAMH  HMJICHTUQHKALUH U
OTNMCAHMS OMOJIOTHIECKOTO pa3HOOOpa3usl.

2. Mecto aucuumiaunbl B cTpykrype OIIOII 6akanaBpuara

Hacrosimass mgucnumimHa B yueOHOM TuiaHe HaxoguTces B broke bBl.
TUCIUIIIMHA 0a30BOM Wactu M m3ydaercsa B 1-2 cemectpax 1 kypca. IIporpamma
MOCTPOEHA TaKUM 00pa3oM, UTO HAYaI0 U3JI0KEHUS, BBIXOJS U3 pa3lenoB (pU3MKU U
XUMHH, BEJIET K TOHUMAaHHUIO CYIIIHOCTH KU3HU, EAMHCTBA U MHOTOOOPA3Ms )KMBOTO Ha
3emiie, AaBas 3aTeM 0a3y Ui MOHMMaHUS OMOJOTMYECKOrO M COLMAJIbHOIO Hayal B
yenoBeke. JucuumnmHa «buosorus» B (QyHIaMEHTAIbHOM OOpa30BaHUU 3KOJIOra
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MOXET CIY’)KUTb CBSI3YIOIIMM 3BEHOM MEXAY €CTCCTBEHHOHAYYHBIMH 3HAHUSMU H
ryMaHUTapHbBIMHA. BMmecte ¢ TeM, B mpolecce M3y4YEHHs AUCLUIUIMHBI CTYIEHTHI
Hay4yaTcsi TPaMOTHOMY BOCHPHUSATHIO MPAKTHUYECKHX MpOoOJeM, CBSA3aHHBIX C
OuoNorHeil, B TOM YHCIE - 3J0POBbEM UEJIOBEKa, OXPAaHOU MPUPOIBI, MPEOJOICHHUEM
DKOJIOTHYECKOTO KPU3UCA, & TAKXKE IPUBUTH UM HABBIKH IKOJIOTUYECKOU KYJIbTYPHI.

OcHOBOl UIsI TOHMMAaHWS HACTOSIIEN AMCIUIUIMHBI SBISIETCS 3HAHHE
IIKOJILHOTO Kypca OHOJIOTMH, XMMHUH, BY30BCKHUX IUCUUIUIMH «buopazHoobpasue»,
«OKOJIOTUYECKAE OCHOBBI JBOJIIOLMN», B KOTOPBIX M3Y4YarOTCs OCHOBBI Pa3jIWYHBIX
HampaBjieHUN Ouosioruy, 3HayeHue OuopazHooOpasusi Ha IIJIAHETe, ero
HBOJIOLIMOHHBIE IPE0OPA30BaHUs, OCHOBHBIE KJIACChl XMMHUECKUX COCAUHEHUH.

B cBoro ouepenp Onosiorust Ciry>kut 0a3oi JUIsl U3YYEHUs TAKUX JUCLUIUIMH,
Kak «Oo0mas 3xonorusn», «OCHOBBI MPUPOIONOIB30BaHUN», «IKOJOTUS UYEIOBEKAY,
«MOHUTOPHHT IPUPOIHOU CPEIBI» U JIP.

3. O0beM AUCHMIUVIMHBI B 3a4Ye€THBLIX €IUHHMIAX ¢ YKa3aHHEM KOJHYeCTBa
aKaJeMH4eCKHX YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI0 PatoTy 00y4yaroimuxcs
¢ mpemojaBartesieM (M0 BHJAAM 3aHATHI) U HA CAMOCTOAATEJILHYIO padoTy
00y4aroIuxcs

OO6mrast Tpy10eMKOCTh (00BEM) MUCIUTIIMHBI COCTABISIET 5 3a4E€THBIX CIUHUIL
(3E), 180 akageMHnuecKux 4acos.

3.1. O0BEM AUCIUIUIMHBI IO BUIaM YUEOHBIX 3aHATUHN (B yacax)
OO6mrast Tpy10eMKOCTh (00BEM) MUCIUTIIMHBI COCTABISIET 5 3a4E€THBIX CIUHUIL

(3E), 180 akageMHUyeCKUX 4acoB.

3.1. O0BEM MUCIMILTUHEI 110 BUJAM YUEOHBIX 3aHSATHH (B 4acax)

O0BEM THCHUIITTNHBI Bcvero 1acoB
JUIs 3209HOU (pOpPMBI 00yUeHUs
OO61mast Tpy10€MKOCTh JUCITUTITUHBI 180
KoHrtakTHas pabota o0y4aromuxcs C 132
npenojaBareneM (MO BUJaM Y4YEOHBIX 3aHATHN)
(Bcero)
AynuTtopHas pabota (Bcero): 132
B T. YHCJIE:
Jlexmu 66
JlaGopatopHbie pabOThI 66
B T.4. B AKTUBHOW ¥ MHTEPAKTUBHON (hopmax
CamocrosiTenpHas paboTa 00ydaromuxcs (BCero) 12
Bun nmpoMexyTouHO# arTecTanuu 00yJaromerocs — 36
3a4er, IK3aMeH

4. Conep:kaHue IMCHUIVIMHBI, CTPYKTYPHMPOBaHHOEe MO TeMaM (pasagenam) ¢
YKa3aHUEM OTBeJIeHHOT0 HA HUX KOJHYeCTBA aKaJeMUYeCKHX YacOB M BH/I0B
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y4eOHBIX 3aHATHI

4.1. Pazmensl AWCHUIUIMHBI ¥ TPYJOEMKOCTh IO BHUJAM Y4YeOHBIX 3aHATHH (B
aKaJIeMHYECKUX Jacax)

0J14 3a04UHOU (Popmbl 00yueHus

4 Buabl yueOHbIX 3aHATHH, BRJIOYAS DopMmbI
- g CaMOCTOAITEJbHYI0 padoTy 00y4arommxcst TeKyLlero
g g U TPYA0EMKOCTh KOHTPOJIA
No Pasiex g :§ (B yacax) yCIeBaeMoCTH
n/n JAucunnanHbl © =
2| aynuTopHbIe yueOHble |CamocTosITEIbLHA
3aHATHSA | padora
Bcero | exnun | JlaGopartopu |00yUarommxcst
ble 3aHATHUS
1. | CymHOCTb XKU3HH. Tecr,
YpoBHM OpraHu3aluu 13 3 4 1 3aluTa
KHUBBIX CYIIECTB 1a00paTOPHBIX
pabot
2. | Knetku u opraHusMsl. Tecr,
I'omeocras. 40 16 2 ) 3ammra
J1a00paTOPHBIX
pabot
3. [IpuHIMIIBI CUCTEMHOMN Tecr,
opranuzanuu. OCHOBBI 20 16 4 3amuTa
HBOJIIOLIMU U TEHETUKU 1ab0paTOPHBIX
pabot
4. | buonoruueckoe Tecr,
pa3zHooOpasue 71 26 40 5 3aIuTa
J1a00paTOPHBIX
pabot
3auer 36 36 Tect
9K3aMEH
Bcero 180 | 66 66 12 + 36

4.2 CopepxaHue AUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pasjenam)

o HaumenoBanue Coxepsanie
- pasaesa TUCUUIIJIMHBI p

Pa3nes 1. CymHoCTb )KM3HU. Y POBHH OPraHU3alliH JKUBBIX CYIIECTB

Cooepatcanue 1eKYuoOHHO20 Kypca

I1.1. CBoiicTBa )KMBOTO KuBoe wu HexuBoe: (yHIaMEHTAIbHBIE CBOWCTBA.
CpoiicTBa XHMBOTO M (YHKIHMHU XXHUBBIX CHCTEM. YPOBHHU
OpraHU3allM JKUBBIX CHUCTEM: MOJEKYJISIPHO-T€HETUYECKUN,
KJIETOYHBIA, OHTOT€HETHUYECKHM, MOIMYISUUOHHO-BUIO0BOM,
OouoreorieHoTHYEeCKU. EMWHCTBO JXKM3HM B KPYroBOpPOTE
BEILIECTB U SHEPTUH Ha 3eMJI€.
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HanmenoBanue
pasaesa JUCUUIIJIMHBI

Conep:xxanue

1.2.

Xumus u pusuka
KH3HU.

JKuBble cucTeMbl B IOTOKE BELIECTBA, JHEPIUU U
nHpopMaIuu.

XuMHUs KU3HU. OJIEMEHTapHbBI COCTaB JKUBOIO
BEUICCTBA; pPA3IM4Us KOCHOTO M JKMBOIO BEILECTBA II0
COOTHOILICHUIO 3JIeMEHTOB. OCHOBHBIE THUIIBI OHMOJOTHUECKU
BaXXHBIX BELIECTB (MOHOMEpPBI - OJIMIOMEPHI - MOJUMEPHI):
AMMHOKHUCIIOTBI - TENTHAbI - OCJIKH, MOHOCaXapuabl -
OJIMrocaxapujbl - Iosucaxapuisl, (ocdarel, HUAHUIBI -
IIyPUHBI U TUPUMMINHBI, HYKJIEUHOBBIE KUCIIOTHI, JINITUBI.

1.3

OcHoBHbIE (HOPMBI
KU3HU

OcHoBHble (opMmbl  xku3HH. Hekinerounsie Gopmbl
xu3Hu.  Kierounsle  (GOpMBI  JKHM3HH:  NPOKAPUOTHI,
sykapuoThl. CHOCOOHOCTP K  CaMOBOCHPOM3BEICHUIO.
buonorus  pasmHoxenus. lIlonarusa  "oHrtorenes" u
"KU3HEHHBIN IIUKI"..

Tembl 1abOpamopHbIX 3aHAMULL

Bsoanoe

JLLP. Ne 1. Uucrpyktaxk mo OT m Tbh. Crpoenue
Mukpockona. IlpaBuia nmpuUroToBjeHHsi BPeMEHHBIX H
NMOCTOSIHHBIX MHKpomnpenaparoB. @©OyHIaMeHTaJIbHbIE
cBoiicTBa KHUBOro. (OCHOBHBIE THIBLI OHOJOIHYECKH
Ba’KHBIX BelIEeCTB

Paznen 2. Kinerku u opranusmsbl. ['omeocras.

Cooepatcanue 1eKYuoOHHO20 Kypca

2.1. OCHOBBI ITUTOJIOTHH

Kinerka — ocHoBa xu3HM. KileTKM HM OpraHusMsl.
EnuHCTBO M pa3sHOOOpa3ue KIETOYHBIX THIOB. [IpUHIUIIBI
CTPYKTYpHOM  OpraHu3allid  KIETOK M Peryssiius
metabonu3ma. Crpyktypa U  (QyHKUMH OHoMeMOpaH.
OnnomeOpaHHbBIE, JByMEMOpaHHBIE ¥ HEMEMOpaHHbBIC
OpPHAHOWMIIBI W  BKIIOUEHHUS:  CTpOCHHE,  (DYHKIHUH.
CamMOBOCIIpOU3BEJICHUE W  ClENUaiu3aius; KJICTOUYHBINA
mukia. HeoOxoauMbele W U30BITOYHBIE (YHKUUU KIIETOK;

MPUHLUIIBI ~ BOCHPHUATHS,  XpaHEHUs W Ieperadu
uH(OpMALUY;  OCYIIECTBICHHWE  IIEIOCTHOH  pEaKIHH,
perynsuus YKU3HEHHBIX GbyHKIHIA. ABTOTpOdHBIE

OJTHOKJICTOYHBIE OPTaHM3MBI KaK CO3JaTelld KHCIOPOIHOMN
atMocdepsl  3eMiii M POJIOHAYAIBHUKHA  OHOC]epsl.
OCHOBHBIE THIIBI KJIETOK: TPOKAPUOTHAS - OaKTepHalbHAs U
JYKapUOTHBIC - PACTUTENbHAsI W >KUBOTHas. COBpEMEHHBIC
METOJIbI U3YYCHHUs KJIETOK. Mepapxuyeckass OpraHU3alus
OMOJIOTMYECKUX CHCTEM, COINOAYMHEHHUE PETYIUPYIOMNUX
MEXaHH3MOB. DyHIaMEeHTabHBIC TIPUHIIHITBI
B3aMMOOTHOIIIEHUH OMOJOTUYECKHX CHUCTEM CO CPEIor HX
o0HTaHuA.
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HanmenoBanue
pasaesa JUCUUIIJIMHBI

Conep:xxanue

2.2.

Bbuoxumuueckue
OCHOBBI

Mertabonau3m OCHOBAa  CYIIECTBOBAHUS  JKUBBIX
opranu3moB. Jluddepennmanus u uaTErpanus GyHKIUA B
opraHu3mMax  pacTeHMH M  JKUBOTHBIX. ['omeocras;
CIIOCOOHOCTh K CaMOOOYYECHHIO M CaMOPETYJIUPOBAHHIO.
buonornueckoe mpeoOpazoBaHue sHepruu. buonornueckue
CTPYKTYpBI, UX CaMOBOCIPOM3BEACHUE, OOMEH BEILECTBOM,
sHeprueil u uHPoOpMaLMEH C OKpYKaIoUeW Cpeou.
OCOOEHHOCTH XUMHMUYECKUX peaKklHil B JKUBBIX CHCTEMaXx.
[Tpunnuns! pepmeHTaTuBHOTO Karanusa. benku. buocunres
OenkoB. ['emetnueckuii xox. Merabomm3sm. OOmiass cxema.
Anabomu3m (QOoTOCHHTE3, XEMOCHHTE3, CHHTE3 OelKa).
Karabonu3m.

Temwr 1ab60

amewa3aHﬂmuﬁ

Knerku u opranusmsl.
I'omeocras. YpoBHHu
OpTraHU3aIUH JKUBbBIX

CYLIECTB

JLLP. Ne 2. OcHoBbI 1iutosioruu. CTpO€HUE PacTUTEIbHOU U
KHUBOTHOH  KJeTkdu.  OnHOoMeMOpaHHBIE  OpPTaHOM/IBI.
Krnerounsie BKIIIOUEHUS.

JLLP. Ne 3. OcunoBbl 1mutonorud. CTpykTypa U (QyHKIUH
OnomemOpaH. JIBymeMOpaHHbBIC OpTaHOMJIBI.
HemeMOpaHHbIE OpraHOU/IHI.

JL.P. Ne 4. Ctpoenne v pyHKIIMN TKaHEH pacTCHUM.

JL.LP. Ne §. Ctpoenue 1 pyHKIIUN TKaHEH )KUBOTHBIX.

JLP. Ne 6. HcTouHMKM »5HEpruM ¢  MOJICKYJISIPHBIC
MEXaHU3MBl ee¢ TpeoOpa3oBaHUS B aBTOTPOPHBIX U
reTepoTPOPHBIX KJIETKaX: dboTocuHTE3, JbIXaHUE,
XEMOCHHTE3.

Cunte3s Genka.
JILP. Ne 7. XuMHU4eCKHN COCTAaB KIJIETKU: OPraHUYECKUE U
HEOPraHUYECKHE KOMIIOHEHTHI.

JLP. Ne 8. Buawsl Oecmonoro pa3MHOXEHHsA. MUTO3.
Crtpoenue u GyHKIIMA XPOMOCOM.
JL.P. Ne 9. Meiios. 'amerorenes.
JLLP. Ne 10. OHTOTeHE3 pacTeHUI U KUBOTHBIX.
Pa3nesa 3. lIpuHnmnsl cucTreMHOl opranu3anuu. OCHOBBI 3BOJIIONMH H TeHEeTHKH
CoOeporcanue 1eKYyuonHo20 Kypca
1 ITpuHIMIIBI CUCTEMHOM MHuorooOpa3ue OHONIOTHYECKMX BHJIOB — OCHOBA
OpraHu3aLMH. OpraHu3aly | YCTOW4YMBOCTH Ouocdepsl. IlpuHImmsI
CHCTEMAaTHUKH M TAaKCOHOMUHU. MeTOlbl YCTaHOBJICHUS

Oouosnoruueckoro ponactsa. DOYHKIUMOHANBHBIE MPU3HAKU
OMOJIOTMYECKON OpraHu3alliy, ONpEACIIomre pa3/ieieHne
NpUpOABl Ha IHapcTBa. Tumosjormueckue OCOOEHHOCTU
IIPEICTaBUTENEH PA3IMUHBIX LIAPCTB.

OCHOBBI PBOJIIOIINH U
T'CHCTUKHU

CBoiicTBa U3MEHYNBOCTH U HACJIEACTBEHHOCTH KaK OCHOBA
CIOCOOHOCTH K Pa3BUTHIO M SBOIIOIIIHI

Pasznea 4. buosornyeckoe pazHooopasue

Cooepoicanue 1eKyuoHHO20 Kypca

MHuoroo6pasue Ku3Hu

MHorooOpasue >KUBOW MPUPOJIBI - PE3YIHTAT IBOIOIUH
apCcTB JKUBOW mpuponbl. [IpucrmocoOIeHHOCTh JKHBBIX
OpraHu3MOB K cpene oOurtaHus. XapakTepHbIe NpPU3HAKU
MPEACTABUTEICH 1APCTB BHUPYCOB, APOOSHOK, TpHOOB,
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HanmenoBanue
pasaesa JUCUUIIJIMHBI

Conep:xxanue

pacTeHUH U KUBOTHBIX.

MakpocucreMaTruka
2 JKUBBIX OPTaHU3MOB.
Bupycsl

Pa3nooOpasue xu3Hm Ha 3emiie. MakpocucTemMaTuka
KUBBIX OpPraHW3MoB. Bupycel kak ocobas ¢opma
opranusanuu marepun. bakrepuodaru.

IIpoxapuotsl

[TpokapuoThl Kak HavanbHas cTaaus 3Bostounu. OOmas
XapaKTEPUCTHKA MPOKAPHOTHYECKOM KIETKH: OaKTepuw,
CHHE-3€JIeHble, apxeOaKkTepuu: CTPOCHHE pa3MHOXKCHHUE,
3HAYEHHE B MPUPOJE W KU3HH 4YeloBeKka. boiesHeTBOpHBIE
OaKTepHu.

O61mas
4 XapaKTEePUCTUKA
9YKapHOT

DyKapuoThl:  O0IIas ~ XapakTepHCTHKAa  MMIICPHU.
OcHoBHBIE apOMOP(]O3BI.

[apcTBO rpubOHI

HapctBo rpubsl. OOmas xapakTepuUCTHKa T'pHOOB.
DOBOJIIONMST U MHOTOOOpazue TpuOOB: HU3IINE TPHOBI,
BBICIIIIE TPUOBI.

Jlumaitnuku.  XapakTepucTUKa  JIMIIAMHUKOB — Kak
0co00ro  CUMOMOTHYECKOTO  OpraHM3Ma.  3HAuyeHHUe
JUIIAHUKOB B IPUPOJIC U J)KU3HU YEIOBEKA.

IMapcTBO pacrenuit

[lapcTBO pacTeHwmii: olmias xapakrepucTuka. PacTteHus
KaK (DOTOCHTHE3MpYIOLIME OpraHu3Msel. PacrpocTtpaHeHue
pacTeHul Ha 3eMJIE U UX 3HAYCHUE.

Bonopocnu

Bonopocaun KaK nepBbIe MIPUMUTUBHbBIC
MEPBUYHOBOJIHbIE  pacTeHHs: oOmlas  XapakTepUCTHUKA,
pacnpocTpaHeHHE.  YCJIOXKHEHHE B CTPOGHMM U
Pa3MHOXXEHHMM  BOAOPOCJIEH Ha  TMpUMEpe  3eJCHBIX,
HuatomoBbix,  bypeix u  KpacHelx  Bomopociei.
MHoroo6pa3ue. 3HaueHrne BOJOPOCIICH B IPUPOE U KU3HU
4eJI0BEKA.

O61mas
XapaKTEepPUCTUKA
BBICILIUX PACTECHHI

OOmrast XapakTepuUCTHKA BBICIIMX pacTeHUd. Mxwu.
Xsowmwu. Ilnaynsl. IlanoporHuku. PacnpocrpaHeHHOCTH Ha
3emJie B HacTosIIee BpeMs U B kKapOoHe. 3HaueHue.

3HaueHUE NANOPOTHUKOB B JBOJIIOLMOHHOM JIpEBE
pacTeHui.

otnen I'onocemeHHBIE

OOmiass  xapakTepucTuka otTaena | oloceMeHHBIE.
MHoroo6pa3ue COBpPEeMEHHBIX. 3HA4Y€HHE B TIPUPOJE U
YKU3HH YEJIOBEKA.

10

[TokpsITOCEMEHHBIE

ITOKpBITOCEMEHHBIE KaK BBICIIAS CTYIEHb 3BOJIOLHN
pacrenuii. Pacnpocrpanenue. MHorooOpasue.

11

[{apctBo J)KuBOTHBIE.

HapctBo XuBotHbie. Knaccudukanus >XUBOTHBIX -
OTpaKeHHE OOIIHOCTH HUX MNPOUCXOXKACHUS M Pa3IUYHON
CTETeHU POJCTBA

12

IIpocreiimue

IToauapcTBo OJIHOKJICTOYHBIE. IIpocreiimue -
OPraHM3Mbl Ha KIETOYHOM YPOBHE OpraHHu3aluy.
MynbTU(QYHKIIMOHAIBHOCTh  KJIETOK  MPOCTEHIINX, UX
OpraHEeJUIbL.

13

MHOTOKIETOYHEIE.
KumeynomnonocTHeIe

[ToxuapcrBo MHOrOKJIETOYHBIE. Obmas
XapakTepucTuKa. J[ByCIOWHOCTh M paJvaibHAs CUMMETPHUS
KHUIIEYHONOJIOCTHBIX. [lonunm u Meny3a Kak ABE KU3HEHHbBIC
(hOpMBI KUIIEYHOTIOJIOCTHBIX.

PIIJ «buonorus»




HanmenoBanue

Ne Conep:xxanue
pa3jesia IMCHUIIMHbI

14 Yepsu OoOmas xapakrepuctuka Ttunos [lnockue, Kpyribie n
Konpuateie dwepBu. OcHoBHBIE apomopdo3bl. CTpoeHwue,
MHOTroo0Opasue, pacpocTpaHeHHEe U 3HaAUYCHHE.

15 UieHncToHOTHE OOmiast ~ xapakTepucTHKa TUHa  YJIEHHUCTOHOTHE.
Crpoenue, MHOrooOpa3ue, paclipoOCTpaHEHUE U 3HAYCHHE B
orocepe 1 X035ICTBE YeIOBeKa.

16 Tun xopaossie Crnenuduueckue 4YepTbl CTPOCHHS XOPIAOBBIX M HX
Owosornueckoe 3HadyeHue. lloarumbl OecuepenHble U
o3BOHOYHBIE.  [IOMKWIOTEpPMHBIE UM TOMOHOTEPMHBIE
KHUBOTHBIC. AHAMHUM U AMHUOTBI.

OcHOBHBIE ~ ATanbl  (UIOTEHETUYECKOIO  PA3BUTHUSA
KUBOTHOTI'O MUDPa

17 OcHOBBI aHATOMUU OCHOBHBIE CHCTEMBI OpPraHoB H HX (DHU3HOJIOTHS.
1 HU3NOIOTHH [Tonnepxanue romMeocTasa OpraHusma. I[HC:

4eJI0BEKa ($u3noIOrNUecKrue OCHOBBI MPOIECCOB 00YUECHHUS

Tembl 1a00pamopHuIX 3aHAMUL

buonornueckoe JLLP. Ne 11, 12. Bupycel kak ocobas ¢opma opraHU3aINH
pasHooOpasue matepun.  baktepmodarun.  OOmas  XapakTepHCcTUKa

MPOKAPUOTUYECKON  KJIETKU: OakTepuu, CHHE-3€JICHbIE,
apxe0akTepuu: CTPOCHHWE pPAa3MHOXKEHUE, 3HAUCHHE B
MIPUPOJIE U KU3HU uesoBeka. bonesHeTBopHbIe OaKkTepHH.
JLP. Ne 13. IlapctBo rpubbl. OOmas XapakTepUCTHKa
rpuboB. CrtpoeHue TpUOHON KIETKH. DOBOJIOIUA U
MHOTr000pa3sue rpu0oB: HU3IINE TPHOBI, BBICIIHE TPUOBI.
CtpoeHue nUXeHE3UpPOBaHHBIX TpuOoB. [luka pa3BuTHS.
3HavueHHE B IPUPOJE U KU3HU YETIOBEKA.

JLP. Ne 14. Otnenbl 3efeHble, JUATOMOBBIC, KPACHBIE IH
Oyppie  Bomopocnu.  CTpoeHue, LHUKIBI  Pa3BUTHUA.
[IpencraBuremnmy.

JLP. Ne 15. OOmas xapakTepUCTHUKA BBICIIMX PACTECHHI.
Otnenpl  MOX000pa3Hbie,  XBoIleoOpas3HbIe,  IIJIAyHBI,
ManopoTHUK00Opa3Hbie. CTpOCHHE, ITUKITBI PA3BUTHSL.

JL.P. Ne 16. O6mias xapakTepuctrka otaena ['omoceMeHHbIE.
[ukmsl pa3BuTHs. MHOrooOpa3ue COBpEMEHHBIX. 3HAYCHUE
B IIPUPOJIE U )KU3HU YETIOBEKA.

JI.LP. Ne 17. IlokpbIToceMeHHBIE Kak BbICHIas CTYIEHb
ABOJTIONIUU pacTeHui. Pactipoctpanenune. MHorooopasue.
JLP.  Ne 18. IlommapctBo  oJfHOKJIETOYHblE. Tum
CapKOKTyTUKOHOCIIHI, Tun ATNUKOMILIEKCHI, Tun
WUndyzopun.  Crtpoenue,  pa3MHokeHHe.  OCHOBHBIE
npenacraBuTeny. Posb B pupoae 1 ’KU3HU YeIoBeKa.

JLP. Ne 19. OOGmas xapakrepuctuka THroB Ilimockue,
Kpyrneie u Kompuateie udepBu. OcCHOBHBIE apoMOpP(]O3BI.
Crpoenue, MHOrooOpasue, pacpocTpaHeHHe U 3HAUCHUE.
JL.P. Ne 20. O0miass xapakTepucTuka Tura YJIeHUCTOHOTHE.
Crtpoenne, MHOrooOpasue, paclpoCTpaHEHUE U 3HAYCHHE B
onocdepe 1 X0351UCTBE YETOBEKA.

JLLP. Ne 21, 22. Tunn Xopaossie. [loaTumner GecuepenHbie u
MMO3BOHOYHBbIE. AHaMHMM ¥  aMHHOTBL.  CTpoeHue.
[IpencraBurenu
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5. IlepedyeHb Y4eOHO-METOAMYECKOr0 OO0eCHeYeHUS ISl CaMOCTOSITEJIbHOMI
padoThl 00Yy4YAOIIUXCH M0 JUCHUIIINHE

1. Jlyzsuun, C.JI. Dxonorumyeckue OCHOBBI 3Bojronuu: yded. moc. / C.JL
JIy3suun, C.B. bnunkoBa;, KeMepoBCKHII TOCYIapCTBEHHBIH YHUBEPCUTET.
Kemepogo: [0. u.], 2013. - 96 c. (Hb KemI'Y)

2. JIyzsaun, C. JI. buonornueckoe pasHooOpasue: npaktukyMm / C. JI. Jly3suuH,
C. B. binunona; Kemeposckuii roc. yH-T. — Kemeposo: [0. u.], 2013. — 299 c. (Hb
KemI'VY)

6. @oHI OLEHOYHBIX CPEACTB AJIS INPOBEICHUS] NMPOMEKYTOYHON aTTecTaluu
o0yyaruuxcst Mo JUCHUIIMHE

6.1 ITactiopT GoHIA OIIEHOYHBIX CPEACTB MO AUCITUTLITMHE

No Kontpomupyemsie pazaensr (tembl) | Ko koHTponupyemoit komnereHiun | HaumeHnoBanue

/T | JUCIUTLIAHBI (unu e€ yactn) / 1 ee GOPMYIHUPOBKA | OIICHOYHOTO
(pe3yabpTaThl 1Mo pa3jenam) — TI0 JKEJIAaHHUTO Cpe/cTBa

1. 1-4 OIIK-2 3a4eT

2. 1-4 OI1K-2 DK3aMeH

3. 1-4 OIIK-2 HK3aMEeH

6.2 TunoBbie KOHTPOJIbHBIE 33aJaHUS WM UHBIE MaTepUaIbl

6.2.1. Ox3amen

DK3aMeH MpOBOJIUTCA B NUCBMEHHOM (opMe U BKIOYaeT B ce0s BOMPOCHI
TIO3BOJISIONINE OIICHUTH M 3HAHUS, U YMEHUS, U CPOPMUPOBAHHBIC HABBIKH.

a) TUNOBbIE 3aJaHUS
1. Boibpamv o00un npasuivhviii omeem u3 uemvipex. KieTouHass cTeHKa Yy
O0akTepuii mpeACTABJIEHA:
a) LEeJITI0I030H
0) XUTUHOM
B) KpaxMaJioM
I') MypEeUHOM

2. BriOopaTh COOTBETCTBYHIOIIIHE H300paKeHHOMY KHUBOTHOMY
cucremaruyeckue kareropum: I. Tum Yaenucronorme; II. Tum Xopaosbie;
II1. knacc I'osmoBoxopaosbie; IV. kinacc becuenrocThbie; V. oTaen JIaHUeTHUKHA

a), IV 2 1 B
6) 1L 1L, V e
B) II, III R =
) LI, IV, V & Sr— e
n) I I,V 4 5 6 7 3 9
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3. Bwibpamb neckoavbko npasuivhvlx omeemos. K GypbIM BOAOPOCJISIM OTHOCHT:
1. mopgupy, 2. xaaMua0MOHAAY, 3. JaMHHAPHUIO, 4. MAKPOLMCTHC, 5. Carpaccel

4. CootHecure KiIeToYHbIe opranousl (1 - 5) ¢ HaubGoJIee COOTBETCTBYIOIIUMH

uMm pyHkuusamu (A-J1).

Opranounppl DyHKIIMU

1) mepokcucoma A. Ilpuxpennenue 6axkrepuanbHoi JJHK
2) nerKomIacThl b. OxucneHne pa3nuyHbIX BEILECTB

3) LeHTpUOIb B. 3anacanue 6e5KoB, )KUPOB, YIIIEBOJIOB
4) me3ocoma I'. Lentp opranuzanuu MUKpOTpyOOUeK
5) mukpodumameHT J1. BHYTpUKJIETOYHBIN TPAaHCIIOPT

5. CpenaiiTe onucaHue Mpei10KeHHoil Mukpodororpadum:

Ne CxeMa onucaHus
1. PacnoJiosxkenne TKaHU (HA MOBEPXHOCTH —
WJIN B IIyOMHe OpraHa)
2. PacnoJioxenne TKaHM (Ha MOBEPXHOCTH MJIM B IVIyOHHe OpraHa)
3. MHOro MM MaJji0 MEKKJIEeTOYHOr0 BellecTBa, KAK OHO BBIIVISIAMT (OXHOPOIHOE,
HEOHOPOIHOE)
4. OcCHOBHBbIE CTPYKTYPHbIE 3JIEMEHTbI TKAHU:
a) popMa KJIeTOK (CTPYKTYP) H HX pacnoJiokeHne (OAMHOYHO, TPYNION U T.1.);
0) oqHOOOpa3ue WK pa3HooOpa3ue KJIETOK (CTPYKTYP);
B) 0COOEHHOCTH BHYTPEHHEr0 CTPOEHUS KJIETOK (CTPYKTYP) — KOJUYECTBO sijiep,
HAJIMYHe CTIeNHAJTN3HPOBAHHBIX OPraHeJLl
5. Tun TKaHu
6. Ilos1HOE HA3BaHUE TKAHU
7. Y KaKHUX )KMBbIX OPrAaHU3MOB BCTPEYaeTCH JaHHAasl TKAHb
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6. YkaxuTe cUCTEMaTUYECKOE MOJOKEHUE N300PaKEHHOI0 00BEKTA.
[apcTBO ,
[ToauapcTBo ,
Tun
Knacc
Pon
Bun

0) KpuTEepHUHU OLIECHUBAHMUS KOMIIEeTeHIIUii (pPe3yJIbTATOB)
- pe3yabTaThl MUCHbMEHHOU PAOOTHI

B) OIIHCAHHC IIKAJbI OICHUBAHUA
BCCT0 IO pE3yJibTaTaM BBIIIOJHCHHUA IMHCbMCHHOTO 3aJaHUA MOXXKHO ITOJIYUUTD 100

bautoB. Orenkr 3a IK3AMEH BBICTABISAIOTCS COIJIACHO MPHHATOW B BY3€
cucteme: 0-50 0a/1J10B — HEYyI0BJIETBOPUTEILHO
51-65 6ay1;10B - y10BJIETBOPUTEJIBHO
66-85 6a,1510B - XOpOILIO
86 u GoJ1ee 02J110B — OTJIMYHO
B 3a4erKky BBICTaBJIsIeTCS 0011asi OLEHKA, YYUTHIBAIOIIAs AKTHBHOCTh
B TeYeHHe U3yYeHHUs JMCIHILIMHBI.

6.3. Metoauueckue MaTepUalibl, OMNPEACISAIONIME MPOLEAYPhl OLICHUBAHMS
3HAaHWW, YMCHHI, HaBBIKOB W (HJIM) OIBITA JACSITEILHOCTH, XapaKTEPU3YIOIIUE dTAITbI
dbopMHUpPOBaHUS KOMITETCHITHIA

[Mporienypa oOIlCHWBAaHWS 3HAHWW, YMEHUH, HABBIKOB 10 JTUCIMILIMHE
«buonorus» BKJIIOYAET YyYeT YCICHIHOCTH 10 BCEM BHAAM OIICHOYHBIX CPEICTB
(m.6.1).

HpezmonaraeTc;I BO3MOXHOCTD 63JIJIBHO-pCI>iTPIHFOBOﬁ cJa4du 3K3aMCHaA.

dbopma bamner  3a 1 Makcumanb
3aHATHE Has cymMma
1 cemectp 34 4 (17 3ansaTnii) aexkumii, 34 4 (17 3anaTNiI)— J1a00OPATOPHBIX
1. Tecr (Ha 1 3ansTHH Ot 0,5 10 5 80
Jleknun
TeCTa HEeT)
2. MOCEIICHUE 1 17
3. Brimmonnenue Ot 0 mo2 34
Jlaboparopubie nabopaTopHOi paboThI
4. 3aHITHUS 3anmra J1.p. Ot 0 o5 85
5. KOJUJIOKBUYM O1 0 pmo 5 5
0. aIp00OM Ot 0 10 2 34
7. 3a4eT Ot 0 1o 20 20
8. 3aureno npu 141 275
Oaya
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9. Menee 137 GammoB — He HOMycKaeTcs K 3a4eTy — HEOOXOAMMO no0parh Oaiibl 0.

3aJaHAsIMHU
| | |

2 cemecTp 28 u (14 3ansaTuii) Jexkuuii, 28 4 (14 3aHaTHII) — 1a00PATOPHBIX

1. JIEKITUH TECT Ot10,5 105 70
3. IIOCEIICHUE 1 14
4. Brmonunenue Ot1 0 10 2 28
Jlabopartopubie 71a60paTopHOi paboThI
5. 3QHATUSA 3anura J1.p. Or0mo 5 70
6. KOJJIOKBUYM Ot 0 pm0 5 5
7. aIL00M Or0mo?2 28
8. bannsl ¢ npeasiayero Ot 141 no 275 275
cemecTpa
Hroro 0e3 sk3ameHa 490

«3» -250-300
«» -301-360
«5» - 361 u BrIIIE

DK3aMeH Ho 100 100

UTOTO 590

«3» -301-351

«y -352-411

«5» - 412 u BrIIIE

7. IlepeyeHb OCHOBHOI U IONOJHHUTEJIbHON y4e0HO# JuTepaTypbl, He00X0AUMOi
JJIS1 OCBOCHHSA IMCHMILIMHBI

a) OCHOBHas yueOHas JIuTeparypa:

1. JIsicos, I1.K. buonorust ¢ ocaoBamu sxonoruto / [1.K. JIsicos, A.Il. Akudnes,
H. A. Hob6potuna. — M.: Beicmi. mik., 2009. — 655 c.

2. Jlyzsuun, C.JI. buonorunueckoe paszHooOpasue [Tekcrt]: mpaktukym / C.JI.
Jly3saaun, C.B. biunosa; Kemeporckuii roc. yu-1. — Kemeposo: [0. u.], 2013. — 299
C.

3. buonorusa. Yraybonenuslii kypc [Tekct]: yueOnuk nis OakanmaBpos / [B.H.
Apeirun u ap.]; nox pea. B.H. SApsiruna. — 6-e usa., ucnp. u gon. — M.: FOpaiir,
2012.

0) JIOTIOJTHUTENbHAS ydeOHas TuTeparypa:

1. Bonkos, A.H. O6mas 6uonorus [Tekct]: yueb. mocooue. Y. 1 / A.H. Bonkos, H.A.
®omuna; [pen. 3.A. Kynamena]; Kemepockuii roc. yH-T, Kadenpa reHetuku,
Kadenpa 6orannku. — Kemeposo: Kyszbaccy3uzaar, 2006. — 82 c.

2. Bumm, K. buonorus. Yueonuk / K. Bummu. — M.: Mup, 1968. — 808 c.

3. I'pun, H. buonorus: B 3 1./ H. I'pun, V. Crayr, /I. Teiimop. — M.: Mup, 1990.

—Tom1—-454c., Tom2—436c., Tom3 —451 c.

4. MamontoB, C.I'. buonorus. YueOnuk s By3oB / C.I. Mamontos, B.b.

3axapos, T.A. Koznosa // Ilog pea. H.A. CoxonoBa. — M.: Academia, 2006. — 568 c.

5. IlexoB, A.Il. buonorusa ¢ ocuoBamu skoxoruu / A.Il. IlexoB. — CII0: Jlans,

2005.—-687 c.
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8. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHON CeTH
"UnTepHer" (manee - cerb '"'UHTepHeT'"), HEOOXOAMMBIX [JIsi OCBOCHUSA
AMCIUTLTAHBI

http://www.molbiol.ru/ — xnaccudeckas u Mmonexkysipaas ononorus. Ha caiire:
CIIPAaBOYHHUK 110 MOJIEKYJISIPHOW OWOJIOTUM, CHPABOYHUK METOAOB pPabOTHI C
OakTepusiMH, CIPaBOYHUK pacueToB M MpeoOpa3oBaHUi  (aIrOPUTMBI)  JJIS
aMUHOKHUCJIOTHBIX TTOCyeaoBaTenbHocTel u ap. ([ara oopamenus: 17.02.2015)

http://www.evolbiol.ru/paperlist.htm — GuGianoTexka Mo TEOpUM IBOIIOLIUH.
(ara obpamenus: 17.02.2015)

http://www.obi.img.ras.ru — caiit «ba3a 3HaHud 1O  OHoOJOrUHU
yesioBekay. Pazaensl:  ¢usmonorus, KieToyHas OWOJOTUS, TEHETHKA, OMOXUMHUS,

UMMYHOJIOTHS, SHIOKPUHOJIOTHS, PETPOLYKIUs, maToioruu u ap. (Jara obpamenus:
17.02.2015)

http://www.bio.fizteh.ru — Jlekium 1o Owuonoruu. ([lata oOpamenus:
17.02.2015)

http://www.paleo.ru/institute/index.html - mnaneonronoruss B WHTepHeTe
([ara obpamenus: 17.02.2015)

http://www.histol.chuvashia.com/tables/000-ru.htm  — ['yuun AT.

«I'ucronorus B Tabnunax u cxemax» (lara oopamenus: 17.02.2015)
http://evolution.powernet.ru/ — Teopusi 3BOJIOLNHU KaK OHA €CTh JJIECKTPOHHAS
Bepcust yueOHoro nocoous (lara obpamenus: 17.02.2015)
bio.fizteh.ru - Jlekuuun mno Ouonoruu. IlyOMuUKyrOTCS JEKIUMU IO KypCcy
«OcHoBbl Onosiorun» ([lara oopamenus: 17.02.2015)

9. MeToauueckue YKazanud 1Jis oﬁyqamumxca 0 OCBOCHHUIO JUCIUITIMHBI

HucunmuinHa «buonorus» paccuuTaHa Ha JBa ceMmecTpa. B kKoHme chaercs
YCTHBIM DK3aMeH 1Mo OwieraM. buier BKIIOYaeT JBa TEOPETHYECKUX BOIPOCA
IpakTHUecKoe 3ajgaHue. TeopeTudeckuil marepuan pazbupaercs auO0 Ha JIEKIIHH,
anbo camocTtosTenbHO. [IpakTHueckoe 3aganue B OuiieTe BKIIOYAET MPOBEPKY OJHOTO
13 YMEHUM WJIU BIAJCHUN:

Ymems:

- TPOBOJHTH OIEHKY OHOJOTHYECKOT0 pa3sHooOpasus COBPEMEHHBIMH METOJaMH KOJHMYECTBEHHOW 00paboTKh
nH(pOPMAIINH;

- N3rOTaBIHBATh OMOJIOTHYECKHE MUKPO- U MaKpOIpenapaTsl;

- 00BSCHATH MEXaHW3M TPEe0OPaA30BaHUSI SHEPTHH B OPTaHU3ME;

- HACHTU(HUIHPOBATH OCHOBHBIE TPYIIIIHI )KUBBIX CYIIECTB;

- OOBSICHUTH 3HAYCHHE OCHOBHBIX TPYIII PACTCHUHN U KUBOTHBIX;

- OOBSICHATH NPUYHHBI, MCXaHU3MbI H 3aKOHOMEPHOCTHU 3BOJIFOLIUH JKUBBIX CHCTCM.

Bnaoemo:

- 0a30BBIMHU 3HAHHUSAMU (PYHIAMEHTAIBHBIX Pa3/ICIIOB OMOJIOTHH;

- METOJIaM{ 0TOOPA U aHAIKM3a OHOJIOTUYECKUX MPO0;

- HAaBBIKAMH UICHTHU(HUKAIMN ¥ OMHCAHMSI OMOJIOTMIECKOTO pa3HOO0pasusl.

Bce >t ymenuss dopmupyrorcss U oTpabaThIBalOTCS Ha J1aOOPATOPHBIX
3aHsATUIX. [loATOMYy HE pEKOMEHayeTcs HX IMpONyCKarb. B MPOTUBHOM cilydae
HE00XO0MMO MOJAOUTH K MPENOAABATENIO U Y3HATH YCIOBUS OTPAOOTKHU 3aHSTHSL.

BHUMAHMUE! He Bce 3aHsTHA MOXXHO 0TpaboTath! {1 HEKOTOPBIX 3aHSTHH,
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HampuMep, MO U3YyYEHHI0O MHOrooOpa3ui0  MHUKpPOOPTaHHU3MOB,  CIHEIHAIBHO
BbIpanuBaioTcs KonoHuu. [locne 3aHATHs Bce MOCEBBI YOUPAIOT.

Ha nmaGopaTopHbIX 3aHIATUAX PEKOMEHIYEeTCS HE TOJBKO BBITIOIHATH TPeOyeMbIit
MUHAMYM, HO W TOJIPOOHO OMHUCHIBaTh KAXKIBIM HACHTU(DUIIMPOBAHHBIN OOBEKT,
IpaBHJIa OLIEHKH YUCIIEHHOCTH.

BCE, UTO HEIIOHATHO - BeiscHslTE y Beaymux mpenonasateneid. He
CTECHSACDH, MOAXOAUTE K HUM.

JlabGopaTopHble 3aHATUS MO AUCIHUIUIMHE HaNpaBieHbl HA BHIPAOOTKY HABBIKOB
UJEHTU(UKAIIMY KUBBIX OPraHu3M, OBJIaJICHHE METOJMKOU KOJIMYECTBEHHOW OLICHKH
KUBBIX OpraHu3MoB. [71aBHOe, K KaXIOMYy 3aHATHIO HEOOXOJAMMO TOTOBHTCH,
BHUMATEJIbHO pa30oupasch B MPONUJEHHOM MaTepuale.

I'maBHoe: He 3a0biBailiTe MNpaBUILHO OGOPMIISATH JabOpaTOpHbIE PabOTHI H
3alUIIATh UX.

10. Ilepeyenb uHGPOPMANMOHHBIX TEXHOJOIMH, MCHOJbL3yeMbIX IPH
OCYILECTBJIECHMH O00pa30BaTeJbHOI0 Mpomecca M0 JAUCHUIVINHE, BKJIIOYas
nepevYeHb MPOrPAMMHOI0 odecnevyeHus:i M HMHMOPMANMOHHBLIX CIPABOYHBIX
cucrTeM (NP HEOOXOAMMOCTH)

1. Mcnonp3oBaHue claia-npe3eHTalu Ipy MpoOBEICHUN JTEKIIMOHHBIX 3aHITUN

2. Mcniosib30BaHueE ClIAA-NIPE3CHTALNM ITPU MTPOBEACHUN TECTOB

11. Onucanue MaTepHAJIbHO-TEXHHYECKOH 0a3bl, HeoOXOAUMON  JJI
oCyIIecTBJIeHHsI 00Pa30BaTEIbLHOI0 MpoLecca Mo AUCIUIIINHE

MuHuManbHO HEOOXOAMMBIA ISl pealu3aliy  JAUCIUIUIMHBL  [epEUYCHb
MaTepHaTbHO-TEXHUYECKOT0 00eCTieueHrs BKIIOYAET B Ce0sl: ayIUTOPHUH JICKIIMOHHbBIE
U JIJIs1 Ta0OPATOPHBIX 3aHATHH ¢ MHTEPAKTUBHOMN JOCKOM, HOYTOYKOM U MPOEKTOPOM,
HaOop TabymIl Mo OMOIOTHH.

Jlabopamoproe o6opyoosanue: nabopaTopHas nocyaa (KojJObl, CTAKAHYUKH, U3
IPOCTOTO XWMHUYECKOTO M TEPMOCTOMKOTO CTekia, 4vamku lletpu, CTeKIsHHbIE
NaJOYKH, NPOOUPKH, CIHUPTOBBIE TOPENKH), MPEAMETHbIE M IOKPOBHBIE CTEKIA,
IpenapoBajibHble WIJIbI, MPENapoBalibHble BAaHHOYKH, OJJIEKTpUYECKas IUINTA,
TEPMOCTAT, CTEpUJIN3ATOP, TepMoOaHs, MUKPOCKOITBI, OUHOKYJISAPHI,
MUKPOOMOJIOTUYECKUE METIIH, HInaTelu, ¢unbTpoBaNbHAS Oymara,
XJIOMYaTOOyMakHble CalIpeTKH, YacoBOE CTEKJIO, CKaJbIleId, OCTpPble OpPHUTBBI,
MUHLETHI, TYTbl, JUHEHKA.

Xumuueckue peaxkmusvl: 70 % wu 96 %-blii ITUIOBBIM CHOUPT, CPEIBI
Mukpoduosornueckue (Dumo, MIIA, Cabypo, Bucmyrt-cynsdur arap (BCA) u np.),
UMMEPCUOHHOE MAcCJl0, THUIOCYJIb(DUT HATpus, HAOOp PEaKTUBOB [JIi OKPAaCKU
Oaktepuii o ['pamy, riuiepuH, BOJHBIA pacTBOp METUJIEHOBOW 3€JIEHU C YKCYCHOM
KHUCTIOTOM, (PIIOPOTIIIOLMH, COJIsiHAsh KHCIOTa, PacTBOp i0Ja, pacTBOp >KElaTHHA,
AHWJIMHOBBIA CUHUH, XJIOMYaTOOYMaKHBIA CUHHIA.

Ilocmosnuvie muxponpenapamol: «bnactyna narymkmy, «l'acTpyna asrymkmny,
«Heiipyna  jarymkw», <«Sinekierka  muekonuTaromero»,  «CrnepmMaTo30HIbl
MJIEKOTIUTAIOLIETO», «] JasKas MblllleuHas TKaHby, «[lonepeynomnonocarast MpIieyHas
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TKaHby», «[ manuHoBbIl Xpsuy, «KocTtHas Tkanby, «KpoBb marymkn», «Ma3zok KpoBU
miekonuTaromero», «Heiponsy, «Cpe3 yepe3 calbHUK KOLIKW», «MHUTO3 B KIETKax
Kopelika Jdyka», «Melo3 B mbuibHUKE», «Cpe3 Baiin yepe3 copycy», «llonepeunsiii
Cpe3 KOpHs HpPHUCA B 30HE KOPHEBBIX BOJIOCKOBY, «lIpomonbHbIN pa3pe3 uepe3 KOpEeHb
sUMeHs», «llonepednslii cpe3 KOpHsI THIKBBI B 30HE NPOBeAcHUN, «llonepeunsiii cpes
cTebnst Kykypy3b», «llomepeunbrii cpe3 cTeOiss THIKBB», «AMEOBI TMPOTEI»,
«Apuemnay, «dudpdnrorus», «IBrieHa 3eneHas», «BoabBokcy, «Tpumanocomar,
«Massipuiiabeii wiazmoaui», «l'mapa npecHoBogHas», «l'mapa. I[lonepeunsit cpesy,
«['mppa. Ilpomonsnblil cpe3y», «Obenus», «llnanapus», «Komaues aByycTKay,
«IleueHouyHass nByycTKa», «BblnenuTenbHas cucTeMa IIE€YEHOYHOW JIBYYCTKW,
«[InmeBapurenpHas cucTeMa MEYEHOUYHOM ABYYCTKM», «CKOJIEKC ObIUBEro LIETHS»,
«Ckoisiekc CcBUHOro uenHs», «CKOJeKC MIMPOKOro JeHTena», «l'epmappoauTHbie
YICHUKW OBIYbero IemHs», «MaTouHble YJIeHUKH Oblubero memHs», «CTpoOuia
HIMPOKOro JIEHTeHa», «IXUHOKOKK», «Ackapuna. Ilomepeunsiii cpes», «JIlnunmHkn
TpUXHHEIUIbDY, «OcTtpuma paerckas», «llomepeuHslii cpe3 0XKIEBOrO 4YepBs»,
«ITapamoguu Hepeunpl», «Pagyna 6oabmoro npyaoBukay, «I moxuaumy, «Xenumepbl
U NeAunanblbl Nayka», «Xeauuepbl W NeJuNaiblbl KIEIa», MHKPOIpenapaThl
pPa3IMYHBIX THUIIOB YCHKOB, POTOBBIX anmnaparax, KpbIbEB M HOI HACEKOMBIX,
«[lonepeunsiii pa3pe3 naHIETHHKa B 00jacTH kaOepHbIX Ieneil», «llomepeunsrii
pa3pe3 JIaHLETHUKA B 00JaCTH KUILICYHUKA.

Dukcuposannvle bomanuiecKue U 300681a4CHble npenapamyl: MIACTUHYATBIX U
TpyO4aThIX I'puOOB, MUKOPU3UPOBAHHBIE KOPHU OEpE3bI, COCHBI MM €JIM, KOPELIKU
OPXUIHBIX, KYyJBTYpPbl CHHE-3€JIEHBIX BOJOPOCIEH, KYyJIbTYpbl JIHAaTOMOBBIX
BOJIOpOCiel, cparHyM (B CHHUPTO-IVIMLEPHUHE), MPOPOCTKU MILEHUIBI WM SUMEHS,
KOPHHU UPHCA U THIKBBI, CTEOJIN THIKBBI U KyKYpY3bl, IBETKH JWINH, PEIbKU JUKON WU
KaIlyCThbl, Topoxa uin ¢acoiiu, He3a0yIKku, CUpeHH, Tabaka, KapTodes, IIUKOPUs UITU
OJlyBaHUYMKa, JbHSHKH, JIOTHKA, TIOJIbIIAHA WJIW JIWJIWHU, MOJCOJHEYHHKA, ropoxa,
JdyKa, TIIEHUIBI, (QHUANKH, HACTYpPLHH, MOPKOBH, KpPBDKOBHUKA, KYMaJbHUIIBI
a3MaTCKOM, JKWBOKOCTHM BBICOKOHW, 3E€MJISTHUKH 3€JeHOW, s070HM, OOopimeBrKa
pacceuyeHHOro, YMHbI [ 'MenuHa, ropoxa, kaprodenst KIyOHEHOCHOTO, SICHOTKH OeJIoH,
30ITHMKa KIyOHEBOro, HUBSHUKA OOBIKHOBEHHOTO, OJYBaHUYMKa JIEKaPCTBEHHOTO,
KUMOJIOCTU TaTapCKOM, KOJOHUU THAPOUIHOTO IMOJINIA, TUAPOUAHBIE U CIIU(POUTHBIC
MeJly3bl, IEYECHOUHBIA cOocalbIIUK (B TyOyce), miiaHapuu, GUHHBI CBUHOTO U OBIYBETO
COJINTEpA, DXMHOKOKKA, pAa3jIuYHble BHJbl LECTOX, JOIIAJUHBIE WIN CBUHBIC
acKapupl, YEJIIOBEYECKUE AaCKapuIbl, BCKPBITBIC JOXKICBbIE YEPBU, HEPEUIBI,
NECKO>KUJIbl, BUHOTPAJHBIE YJIUTKH, BCKPBIThIE 0€33yOKM (LI€JIbHBIE U BCKPBITHIE),
pEeUHbIE pakH (LIEbHBIE U BCKPBITBIE), CKOPIIMOHBI, ITYKH, CEHOKOCIIBI, TAEXKHBIN KJIEIL,
KOCTSIHKM, KHMBCSIKM, JIMYMHKM W HMMaro IpsSMOKPBUIbIX, TAPaKaHOBBIX; JIMYUHKH,
KYKOJIKH U UMAaro >KyKOB, YEHIyEeKpPbUIbIX, IEPENOHYATOKPBUIBIX; JUUYMHKUA CTPEKO3 U
NaJICHOK; JAHIIETHUK; PAa3JIMYHbIE BUJIbBl XPSAIIEBBIX U KOCTUCTBIX PbIO, BCKPBITHIC
XpAILIEBbIE PBIObI, OECXBOCTHIE M XBOCTaThble aM(UOUM, BCKPBITHIC JIATYIIKH,
AIEPULIBI, 3MEH, Yepernaxu, OE3HOTHE SIIEPHIIbl, BCKPBHITHIE SIIEPHUIIbI, BCKPHITHIC
roiyOu, BCKPBITHIE KPBICHI.

I'epoapuu: GuTodTOPHI, pPA3TUYHBIX BHJAOB JIMIIAWHUKOB, BOJOPOCIEH,
MapUIaHIIUN ¢ MYXCKUMHU U KEHCKUMH Ta/lioMamu, caranyma, KyKyIIKHHOTO JbHA U
JOPYTUX JIUCTOCTEOENBbHBIX MXOB, IIJIJAYHOB M XBOLIEH, MANOPOTHHUKOB, BETBU C
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MY>KCKUMH W XKCHCKUMHU IIMIIKAaMHU COCHbI OOBIKHOBEHHOHM, €M OOBIKHOBEHHOM,
NUXTHl CUOMPCKON, JUCTBEHHHIIBI CHOMPCKOWM, COCHBI CHOMPCKOHM, TyH 3amaiHOoH,
KHTIapuca BEYHO3EJICHOTO, MO>KKEBEJIbHHUKA OOBIKHOBEHHOTO, adeapsl
JIBYXKOJOCKOBOH, TMHKIO ABYJOMACTHOM, KOPHEBBIE CHUCTEMBI MPOPOCTKOB THIKBHI,
(dacosu, NIIeHUIIBI; JTUCThS S0J0HU, PHATKU TPEXI[BETHOU, MaKa, SYMEHs, KyKypy3bl,
3JI0/IeU, MUXTHI, JIAHABIIIA, KJIE€HA, MIICHULbI, UBbI, TOJOPOKHUKA, OCHHBI, CUPEHH,
BBIOHKA, HACTYpIIUH, Ay0a, OJlyBaHYUKA, PEIbKH, JTIOTHUKA, THICSYETHUCTHUKA, MOPKOBH,
KaparaHbl, IIUTIOBHUKA, JINMOHA, JIeOe/Ibl, KOTIbEINCTa, KOTIBITHS; COLIBETUS YEPEMYXHU,
IpyLIM, TOJOPOKHUKA OOJIBIIOro, 4YHCTOTENa, KIEBepa JIYyroBOro, HHUBSHHKA
OOBIKHOBEHHOT'O, TOHHUKA JIEKAPCTBEHHOT0, MOPKOBH, MIIEHUIIbI, Oy3UHbI, PSIOWHBI,
na0a3HUKa BS30JIUCTHOTO, JIAMMYATKU CEpeOpUCTOM, TrepaHu JIyroBOH, 3BEpo0OOs
HPOJBIPSBICHHOTO, MOJO4Yas, He3a0yIKu; Habop ceMsH (acomum pasHOM OKpacKu,
JHUCThsSI IaBpa 01aropoaHOTO.

Kynbrypsl mpocTeiiiiux, HaOOpPbl pPAaKOBHH MPECHOBOAHBIX U MOPCKUX
OpIOXOHOTHX MOJIIIOCKOB, IIEJIbHBIE PAKOBUHBI BUHOTPAIHON YJIUTKU U UX PACIUIIBI,
KOpoOa ¢ HaKJICCHHBIMH KOHEYHOCTSIMU PEUHOTO paka (camila U CaMKu), KOJIJICKIUU
HACEKOMBIX C Pa3HBIMU TUIIAMU YCHUKOB, HOT; MOHTUPOBAHHBIN CKEJIET KOCTHBIX PHIO,
JSITYIIKH, SIIIEpUI, 3MEW, uepemax, Oe3HOTHX SIIepUll, NTHI], MIJIEKOMUTAOUIUX,
CKEJIEThl YEPENOB Pa3IMYHbIX OTPSAJOB MIECKOMUTAIOMINX, Yydyesa NMTHULl, pPa3IndHbIe
TUNBl TEPhEB, KPBUIO, XBOCT, TYIIKM 3BE€peH pAa3HBIX OTPSIOB, TYLIKUA IITHUI]
Pa3IMYHbBIX OTPSAOB.

12. Nnble cBeeHus M (WIH) MaTePHAJIBI

12.1. OcobeHHOCTH pealu3aldd JUCUUIUIMHBL ISl  WHBAJIUAOB M JIMIl C
OTPaHUYEHHBIMHU BO3MOKHOCTSIMU 37I0OPOBBS

st ocyliecTBIECHHS MPOLEAYP TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHOM
aTTecTalMyd 00YyYaroINXCSd WHBAIHUJIOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSMHU 370POBbS
YCTaHABJIMBAIOTCA aJalTUPOBaHHbIE (OPMBI TMPOBEACHUS C YYETOM HWHIUBUAYaTbHBIX
NMCUXO0(U3UOJOTUYECKUX OCOOCHHOCTEH: /Il JIMIl C HapyIIeHHWEM 3peHUs 3aJaHus
IpeIIaraloTcsi ¢ YKPYIMHEHHBIM MPHQTOM, IS JHI ¢ HApPYIICHHEM ClIyXa — OIICHOYHBIC
CpeICTBa MPEAOCTABISIOTCS B MHCHBbMEHHOW (OpMe C BO3MOXKHOCTBIO 3aMEHBI YCTHOTO
OTBETAa HAa MHUCBMEHHBIM, JJIi JMIl C HapyIIEHUEM OMNOPHO-JIBUTATEIBLHOIO ammnapara
NBUTATENbHBIE (OPMBI OIEHOYHBIX CPEACTB 3aMEHSIOTCS Ha IMHCHMEHHBIE/YCTHBIE C
UCKITIOYCHUEM JIBUTATEIbHOW aKTHBHOCTU. I[Ipwm HEOOXOMMMOCTH CTYIEHTY-WHBAIUILY
MPEOCTABIISIETCA JOMOJHUTEILHOE BpPEMs JUIsl BBINOJHEHUS 3adaHus. [Ipu BbImoJHEHUU
3aJ]laHU 119 BCEX TPYIM JIMI[ C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBS JIOIYCKAETCS
MPUCYTCTBUE  HHAWBUAYAJIBHOTO  IOMOIIHUKA-COMPOBOXKAAOMIETO  JUIi  OKa3aHus
TEXHHYECKOW TIOMOIIM B OQOPMIICHUH pPE3YJIbTaTOB TPOBEPKH CHOPMHUPOBAHHOCTH
KOMIIETEHIUH.

12.2. TlepeueHb 0Opa3oBaTENbHBIX TEXHOJIOTHM, HUCIIOJIB3YEMbIX MPHU OCYIIECTBICHUU
00pa30BaTENBHOIO MPOLIECCa 10 TUCLUIIIINHE
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TpanuuuoHHBIE .

TeXHONOLI Coznanue yciaoBHi, MPU KOTOPBHIX 00ydarolIuecs MOJIb3YIoTCs

(MHGbOpMAIOHHbIE PEUMYIIECTBEHHO PEIpPOAYKTHBHBIME METOAAMU MpH padoTe ¢

NeKITH, KOHCIIEKTaMH, y4eOHBIMH TOCOOMSMH, HaOMIOJCHMH  3a
U3y4aeMbIMH  OOBEKTaMH,  BBIMOJIHEHUH  NPAKTHUECKUX

nabopaTopHbIe ¢ .

sansTIN) NENCTBUI MO UHCTPYKIUH.
TpoGremHas [locnenoBarenbHOE M LIENEHANPABICHHOE BBIIBUKCHHE MEpPEN
[ oOydaroluMuUCsl TO3HABATENbHBIX 3afad, pa3pelas KOTOphle
o0yyaeMble aKTHBHO YCBaMBAIOT 3HAHUS
[IpaxTuko- CoBMecTHast AESITENBbHOCTh MOATPYIMIBI O0YyYaIOIIUXCS U
OpPUEHTUPOBAHHAA | MpEMojaBaTeis IOJ YIpaBICHUEM NpPEnojaBaTeis ¢ LeIbio
JesITeNIbHOCTD pemieHus y4eOHBIX U MpodecCHOHATbHO-OPUEHTUPOBAHHBIX
3aJa4 IyTeM BBINOJHEHHs J1abopaTopHbIX pabot. Ilo3Bomser
chopMUpOBaTh yYMEHHE AaHATM3UPOBATh W peIIaTh TUIHYHBIE
npodeccHOHATIbHBIC 331241 Pa3HON HAIIPABICHHOCTH.

DNEeKTPOHHBIE 3 PEKTUBHBIM CPEICTBOM KOHTPOJISI PE3yJbTaTOB 00pa30oBaHUS

o0yyarorue U | Ha ypPOBHE 3HAHUH U TOHUMAHUS.

aTTecTyIolIHe

TECTBI (ponmer

OIIIO0, ACT-

TECTHI)

CocraBurenu: bnunosa C.B., npodeccop kadeapbl 3K0JIOTHU U MPUPOI0NOJIb30BAHUS
Jly3suun C.J1., noueHT Kadenpsl 3KOJOTUU U TPUPOIOTOTH30BAHHUS
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