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1. IMosgicHUTEIBLHASA 3ANIUCKA

Kypc 6uonoruu B CTpykType cpeHero ooiero oopa3oBaHus Ha NPOPHUILHOM
YpOBHE HampaBjeH Ha (OPMUPOBAHME y ydYalIUXCs LEIOCTHOW OOLIeH cHUCTEMBbI
3HaHUU O XuBOW mpupone. Ocoboe BHUMAHHUE JOJDKHO YIAISATCS CUCTEMHOMY
HOJXOQYy K aHaJIu3y JKUBBIX OOBEKTOB pa3HOro YpOBHs opraHuzanuu. OH
IpEIoJiaraeT IeJIOCTHOCTh JKUBBIX OOBEKTOB, B3aUMOCBS3b U COBMECTHYIO
HBOJIIOLIMIO PA3HBIX BUJIOB OPIraHU3MOB U CPE/bl UX OOUTAHUA. YYaluecs JOKHBI
OCBOUTH 3HAHMSI, YMEHHUS B 0TpabOTaTh HaBBIKK, HEOOXOIMMBIE AJ1s1 POPMUPOBAHUS
JIOCTaTOYHO OOIIMPHON 0a3bl 3HAHUN B OOJACTH €CTECTBEHHBIX HayK. DTO BaXXHO
JUIS IPOAOJIKEeHUs oOpa3oBanus B BY 3e, nposenenus u opopmiieHus: €CTeCTBEHHO-
HAyYHBIX  HUCCJIEIOBaHWM,  3HAYMMBIX [  OyJaylmiero  CHelualncTa,
MHTEPECYIOIIETOCS €CTECTBEHHBIMU OMOJIOTHUYECKUMH HayKaMHu.

HOpMaTl/IBHO-HpaBOBble OCHOBaHUuMA p33p360TKI/I NporpamMMabi.:

1. ®enepanbubii 3akon P® ot 29.12.2012 r. Ne 273 «O06 oOpa3zoBaHuu
B Poccuiickoii ®epepanuu» (B penakiuu DenepanbHOro 3akoHa OT
31.07.2020 Ne 304-d3 «O BHecennu udMeHeHuit B denepanbHblil 3akoH «O0
oOpazoBanuu B Poccuiickoit ®enepamnum» 10 BOINpPOcaM BOCHUTaAHUS
oOy4aronuxcs») (nanee — 273-03);

2. Ilpuka3 Munucrtepcta [IpocBemenns Poccuiickoit @enepamuu ot 30.09.2020
r. Ne 533 «O BHECEeHMHN U3MEHEHUH B MMOPSAIOK OPraHU3aLUH U OCYIIECTBIICHUS
oOpazoBaTeabHON NEATEeIIbHOCTU 1o
JIOTIOJIHUTENIHHBIM O0II€00pa30BaTEIbHBIM  MpOrpaMMaM,  YTBEPKIEHHBIN
npukazoM MunucrtepctBa IIpocBemenuss Poccuiickoin ®epepamuun ot 9
HOs10ps 2018 1. Ne 196y»;

3. IIpuka3z Munucrepctpa [Ipocsemenns Poccuiickoit @eaeparuu ot 09.11.2018
r. Ne 196 «O06 yTBepxkaeHUU MOPSJKAa OpPraHU3AMU M OCYIIECTBICHUS
oOpa3oBaTenbHOI JIEATEeIIbHOCTH o JOTIOJIHUTEIbHBIM
o011e00pa3oBaTeNbHBIM IPOrPaMMamy;

4. TlocranoBinenue [7maBHOTO  TOCYAapCTBEHHOTO  CAHUTApHOTO  Bpaya
Poccuiickoit @eaepanuu ot 28 centsops 2020 r. Ne 28 «OO6 yTBepx)aeHUU
canutapubix npaBun CII 2.4.3648-20 «CaHuTapHO-30UAEMUOIOTUYECKUE
TpeOOBaHMS K OpraHu3alusiM BOCIHUTAHUS U OOYYEHHs, OTIbIXa U
O3JI0OPOBJICHHUS AETEN U MOJIOJEKNY;

5. Ilucemo MunuctepctBa oopazoBanus U Hayku PO ot 18.11.2015 r. Ne 09-3242
«O  HampaBiaeHun — uHopmamuu»  (BMecte ¢ «MeETOAMYECKUMHU
pEeKOMEHIAIUSMHU 1o MIPOEKTUPOBAHUIO JIOTIOJTHUTEJIbHBIX
oO0lLIepa3BUBAIOLIMX MPOTPaMM (BKIJIIOYAsl pa3HOYPOBHEBBIE MPOTPAMMBI )»;

6. Ilpukas /lemapramenTta obpazoBanus ropoaa Mockssl Ne 922 ot 17.12.2014
r. «O mepax 1O pa3BUTHUIO JOIMOJHUTEIHLHOrO OOpa3oBaHus JeTel» (B
penakuuu ot 07.08.2015 1. Ne 1308, ot 08.09.2015 r. Ne 2074, ot 30.08.2016
r. Ne 1035, 01 31.01.2017 r. Ne 30, ot 21.12.2018r. No 482).



HanpaBjieHHOCTL W ypOBeHb  NPOrpaMMbl:  €CTECTBEHHO-HAYYHBIMH,
YTIIyOJICHHBIMH.

AKTYaJlbHOCTh MPOTrpPaMMbl: coBpeMeHHoMY wuccienoBatento XXI| Beka, B
00JaCT MEAMIMHBI, HEOOXOAUMO 00JIa/laTh 3HAHUSIMU, KOTOPbIE JOJKHBI OBITH
MOJIyYeHbl U3 Pa3HBIX O0JiacTell ecTeCTBeHHBbIX Hayk. KpaliHe BakHO, 00jajaTh
0a30i1 3HaHMi, Oarogapsi KOTOPOH, CIEUATUCT MOXKET OBICTPO OPUEHTHUPOBATHCS
B OonpmMX 00BEMAX JHUTEPATypbl, OCYIIECTBIATh CAMOCTOSITEIBHBIA MOUCK
aKTyaJlbHBIX JAaHHBIX, HCHOJB3Ysl Pa3IUYHbIE HCTOYHHUKH (y4eOHBIX TEKCTax,
CIPABOYHUKAX, HAYYHO-TIOMYJSPHBIX M3/IaHUAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax
WuTepHeT), yMeTh aHAIM3UPOBATh JaHHbBIE, COJIEPKAIIUE HAYUYHYIO HH(DOPMAIIHIO U
IPUMEHATDH €€ B COOCTBEHHOU MPO(HEeCCHOHATBHOM NeATEIbHOCTH.

Ileaun ocBoeHusi mporpamMmbl: GOPMHPOBAHHWE CHCTEMBl 3HAHUH O
byHIaMEHTAIBHBIX 3aKOHAX, TEOPUSIX, OMOTOTHUECKUX (haKTaX, HEOOXOAUMBIX JIJIs
MOHMMAaHUSl HAyYHOM KapTHHBI MHPA; CTPOSHUM U (PYHKIIMOHHPOBAHUM JKHUBBIX
OpPraHU3MOB Ha MOJICKYJISIPHO-TCHETUYECKOM M OpPraHU3MEHHOM YpPOBHSX;
B3aUMO/JICMICTBUH UX C OKPYXKAIOIIEH CPEIION.

3ama4u 0CBOCHHUS MPOTPAMMBI:

®  OBJAJICHUE YMEHUSAMH II0 HCIOJIB30BAHUIO TPHUOOPETEHHBIX 3HAHUW B
MPAKTUYECKOM JIEATEIbHOCTH, B TOM UYHCJIE [JI1 OKa3aHWs MNEPBOU
MEJIUIIMHCKOM ITOMOIIIH;

®  pa3BUTHE ITO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEHM B Mpollecce M3yYeHUs OMOJIOTMYEeCKOM HayKd, B TOM YHCIIE
CJIOKHBIX U MPOTHUBOPEUYMBBIX IIyTEH Pa3BUTHUS WUIEHU, TEOPUM U KOHLEHLUU
COBPEMEHHOM OHOJIOTHH;

®  BOCNHUTAHHE YOEXKIEHHOCTH B TOM, YTO OHOJIOTHSI — Ba)KHEWIAs HayKa,
M3yyvaronias OKpyXarolluil )KMBOM MUP BO BCEM €ro MHOTrooOpa3uu, OCHOBA
MEIUIMHBI, JOCTUKEHUS KOTOPOH MO3BOJISIIOT HE TOJIBKO MOBBIIIATH CPETHIOI0
MPOJOIKUTEILHOCT W KaueCTBO  JKM3HU  4YEJIOBEKa, OOpOThCI €
WH(PEKIMOHHBIMU U JIPYTUMHU TATOJIOTHUSIMH, HO U OOECIEUUBAIOT BBICOKYIO
YPOKaHHOCTh CEIILCKOXO3SIMCTBEHHBIX KYJIBTYP U MPOAYKTUBHOCTH JKMBOTHBIX
U MHUKPOOPTraHU3MOB; YBAKHUTEIBHOTO OTHOIICHUS K J>XUBOW MPUPOAE U
OTBETCTBEHHOCTH 32 €€ COXpPaHEHHUE.

Kareropust yuammxcsi: yyamnuecst 10-11 kimaccoB 061eo0pa3zoBaTesIbHBIX HIKOJI.

dopMa ¥ peKUM 3aHATHII: TPYNIOBbIE 3aHATHS, | pa3 B Hememwo 1o 3
aKaJeMUYECKHX 4Yaca, JONOJHUTEIBbHO NPENyCMOTPEH NpakTUkyM «WHTEeHCHB
EI'D» B KkoHIe Kypca oOydeHHs] B T€UEHMHM S5 Henenb - | pa3 B Hememo mno 2
aKaJeMHUYECKHX Yaca.

Cpok peanu3anuu nporpamMmmsi: 1 rosu.
I[lnanupyemble pe3yjbTaThl

y‘laIHI/ICCH B PE3YyJIbTAaTC OCBOCHHUA ITPOTPaAMMBbI JOJIKHBI 3HATD!:
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poJib  OMOJIOTUM B  €CTECTBO3HAHUU, CBSI3b OHOJIOTMM C JIPYTUMH
€CTECTBEHHBIMU HayKaMH, 3HaYE€HUE €CTECTBEHHBIX HAyK B JKU3HU OOIIECTBA;
KJIIOUEBbIE TEPMHHBI, TAaKHWE KaK: KIJIETKa, OWOJIOTMYECKUE TMOJIUMEPHI,
OHTOTEHE3, (UIIOTEHE3, peIUTUKAIKsa, OMOCHMHTE3 Oelika (TPaHCKPUIIUSI U
TPAHCIISIIHS ), YHEPTETUICCKUNA OOMEH, IIACTUICCKUNA OOMEH, TeHETUICCKUN
KO, T€H, alljieib, TEHOTHUN, (EHOTUI, MOHOTHOPHIHOE CKpCIIMBAaHUE,
MOJIUTHOPUIHOE CKPEITMBAHUE, MyTallKsl, HACJIEICTBEHHOCTh, U3MEHYHBOCTD,
MyTareH, CeJleKIus, KIETOUYHAsl U T'eHHAsl MHXKEHEpHUsl, TKaHb, OpraH, HEMpo-
ryMOpajbHasl pEryJsiius, HEWpOH, BbICIIAs HEPBHAS JIESTEIBHOCTD,
MBIIIEYHOE COKpAIIeHHE, YCIOBHBIN U Oe3yCloBHbBIN pediiekc, pediekTopHast
Jyra, aBTOMaTu3M paboOThl Cepjilla, BEHBI, apTEepHUH, KiamaHbl cepaua u
cocynoB, aumda, KpOBb, TKaHEBas KHUAKOCTb, (HEPMEHThI, TOPMOHBI,
BUTAMHHBI, He(DPOH, JIUKBOP, OAKTEpUHU, BUPYCHI, TPUObI, HU3IIIKNE PACTECHUS,
BBICIIME PACTCHMS, >KU3HEHHBIN IUKJI pacTeHUU, rameTtopuT, cropodur,
YepeaoBaHUE  NOKOJIEHWM, JIBOMHOE  OIUIOJOTBOPEHHE,  arpOLEHO3bI,
OMOIICHO3bI,  JKOCHUCTEMa, THUIIEBbIC  IIeNU, TNHUIIEBas  NUpaMuia,
OJIHOKJICTOYHBIE JKMBOTHBIC, MHOTOKJIETOUHbIC JKHUBOTHBIC, XOPJOBEHIE,
YJIEHUCTOHOTHE, MOJUTIOCKH, SBOJIOLIMOHHOE YUEHHUE;

OCHOBHBIE OMOJIOTMUECKHE 3aKOHbI: OHOTCHETHYECKUM 3aKOH, 3aKOHBI
MeHnnensa, rumnore3a 4YUCTOThI ramer Menaens, 3akoH MopraHa, 3aKOH
TOMOJIOTHYECKUX PSA0B U3BMEHYMBOCTU BaBuiosa;

OCHOBHbIC  OMOJIOTUYECKHE  TEOpUU:  KIETOYHAs  TEOpHs,  TEOpHs
MPOUCXOXKIeHUs BUAOB JlapBuHa, Teopus cumOuorenesa, reopust mupa PHK,
TEOpHUsl KaHIEPOTE€HE3a, MOJICKYJIIpHas Teopus, IEHTpajdbHas JorMa
MOJIEKYJISIPHOM OMOJIOTHH.

VYyamuecs B pe3yJabTaTe OCBOCHHS NPOrpaMMbl JOJIKHBI YMETb:

ONMpENENSATh BHUAOBYIO NPHUHAMIEKHOCTb PACTEHUH W JKUBOTHBIX C
UCITOJIb30BAaHUEM OIPENEIUTENS], OPraHUYECKOE BEIECTBO M0 KAYECTBEHHOU
peakumy;

OXapaKTepU30BaTh OCHOBHBIE TUIIbI O€CITIO3BOHOYHBIX U KJIACChI TO3BOHOYHBIX
YKUBOTHBIX, TPYNIbl HU3MIMX W BBICUIMX PACTEHUH, OTIUYMUS MPOKAPUOT OT
BHUPYCOB U 3YKapHOT, CXOACTBA U PA3JINYMs B CTPOEHUHU U (PU3HOJIOTUU TPUOOB,
pacTeHMH U  JKUBOTHBIX, CTPOEHHE JKUBOTHBIX, PACTUTENIBbHBIX U
OakTepUalIbHBIX KIIETOK;

OOBSACHATH (PU3NOIOTMUYECKHUE OCHOBBI pa0OTHI OPTaHOB U CUCTEM OPraHOB, UX
HEHPOryMOpaabHYIO PETryJsUIo, IMpoliecc O00pa3oBaHMUS BHUAOB COIJIACHO
CUHTETUYECKOM TEOpUU SBOJIOLMH, MPOLIECC CUHTEe3a Oenka, (poTocuHTe3a U
HHEPreTHYECKOro OOMeHa BELIECTB, CYIIHOCTb OCHOBHBIX OMOJIOTMUYECKHUX
3aKOHOB U T€OPUU;

KPUTHUYECKH OLIEHWBATh JIOCTOBEPHOCTh OHOJIOTMYECKON W METUIIMHCKOM
uH(pOpMaIUK, NOCTyNAIOLEH OT Pa3IMYHbIX UCTOUYHUKOB,

y‘laHII/IeCH B pE3YyJIbTAaTEC OCBOCHMSA IIPOIrpaMMbl JOJIKHBI BJIQJICTh.
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HaBBbIKAMH IMPOBCACHUA OMOJOTrHYECKOro 9KCIICPUMCHTA

MUKPOOPTraHU3MaMU, HpOCTCﬁHIPIMH, PaCTCHUSAMU,

MCTOI[I/IKOﬁ BCKPbITHUA 0eC03BOHOYHBIX M ITO3BOHOYHBIX KHNBOTHBIX,
HAaBBIKOM PCIICHUSA I'CHCTUICCKUX U MOHGKyanHO-6I/IOJ'IOFI/I‘—ICCKI/IX 3aga4,

HaBBIKOM MOKMCKAa MH(OpPMAIIMU C KCTOJI30BAHUEM PA3JIMUYHBIX UCTOUHHKOB
(cTIpaBOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX U3/IJaHUM, KOMIIBIOTEPHBIX 0a3

JaHHBIX, pecypcoB MHTepHeTA);

HAaBBIKOM HCIIOJIb30BAHHA KOMIIBIOTCPHBIX TEXHOJOTUH JJIIs1 O6pa6OTKI/I 151

nepenau nHGOPMAaILUY U €€ MPEACTaBICHUS B Pa3IMYHBIX Popmax;

Oe3omacHO pabOThI C BEMIECTBAMH W OWOJOTHYECKUMH OOBEKTaMHU B

nabopaTopuu, OBITY 1 B MEAUITMHCKOM TIPAKTHKE.

2. Coaep:xaHue nNporpaMmbl

2.1. Y4eOHbIl TEeMATHYECKHH IIJIAH

Ne | HaumeHoBaHue paznena, TEMBbI KomnnuectBo yacos DopMbI
n/n KOHTPOJIS
BCEro TEOpHUsl | IMpaKTUKa
Paznea 1. 300J10rus
1 CucremaTuka OpraHu4eCcKoro 3 3 0 AKTUBHOCTb
mupa. Ilonmapcreo
Opguoxierounsle. O0mas
XapaKTEPUCTUKA IPOCTEHIINX.
CapkomacTurogopsi,
Nnudy3oprn, ATMKOMIUIEKCHI,
I'perapunsl, Mukpocnopuauu,
JKryrukonocusl, TpuxoMoHaabl,
OnanuHel
2 | IoamapcTBo MHOTOKIIETOUHEIE. 3 2 1 AKTUBHOCTb
['unoTe3bl NpouCX0XKACHUS Omnpoc
MHOTOKJIETOYHOCTH. Tum MIMCbMEHHBIN
[Tnactunyarsie. Tumn ['yOxu.
Tun KumeunononocrHsle:
IMuapouansie, Cuudounansie u
KopanioBble nonumnsl.
I'pebneBuku, IToronodopsl,
CUnyHKYJINTBI
3 Tun [1nockue yepsu: 3 2 1 AKTHUBHOCTH
Pecuununsle uepsu, TpemaTonsl, Omnpoc
Jlentounskie yepBu. JKu3HEeHHbIE MUCbMEHHBIN
IIUKJIBI TAPa3UTHYECKUX (HOpM
4 Tun Kpyrnsie yepsu. 3 2 1 AKTHBHOCTh
JKvi3HEeHHbIE IUKIIBI Omnpoc
napazutndeckux Gopm. Tum MHCbMEHHBIN

Konpuatsie uepBu: [lonuxersl,
Onuroxersl, [TusBku




5 Tun Unenucronorue. [TogTun AKTHBHOCTE
Kabponpimamnue. Knace Omnpoc
Pakoo6Gpasnsie. [loarumn UCbMEHHEBIN

Xenuuepossle. Kiacc
[TaykoobpasHbie.
IIpencraBurenu kiacca
[TaykooOpazubie: CKOPITHOHBI,
nayKu, KJIeUu, (pHUHBI,
COJIBITYTH, CEHOKOCIIBI
6 Tun Unenucronorue. [Hoarun AKTUBHOCTH
[llectunorue. Kiacc Onpoc
Hacexowmbie. Knaccudukarus MMHCbMEHHBIN
HaCEKOMBIX M0 THUITY
MeTamop(o3a B )KH3HEHHOM
ukie. 3HaueHue metamopdosa.
OTpsiibl HACEKOMBIX.
Oco0eHHOCTH COLIMATBHBIX
HACEKOMBIX
7 Tun Momocku. Knaccsl AKTUBHOCTb
bproxonorue, J[BycTBOpUaThI€, Omnpoc
l'onoBoHorue. 3nauenue MUCbMEHHBIN
MOJITIOCKOB JJIsl YeJIOBEKa.
[lapa3uTbl MOJIITIOCKOB
8 Tun XopaoBbie. XapakTepHbIe AKTUBHOCTH
YepTHI MPEICTABUTEIICH Tect
noarunoB becuepernneie, Ormpoc
JImunnounoxopaossie. Knacc MUCbMEHHBIN
kpyraopotsie. Kitace Xpsmessie
pb1061. Kitacc KocTHbIe pbIObI
9 | Kiracc AMpubun. XapakTepHbIe AKTUBHOCTH
YepThl IPEICTABUTENIEH OTPSAOB Omnpoc
ampuOuii ¥ UX 3HaYCHUE JJIA HUCHbMEHHEIN
yesoBeKa. JKoyorust aMmpuouii.
Perenepanus. Kiace
IIpecmbikaromuecs.
Baxneiimme npeacraBuTenu u
LUKJIBI UX PAa3BUTHUS. 3HAUCHUE
JUIsl yenoBeka. BeiMepiine
AIIEPBI

10 Knacc ITtumer. O6rmas AKTHBHOCTh
XapaKTEepUCTHKA KJlacca. Omnpoc
[IpucnocoOnenus nrui K MTACbMEHHBIN

nonery. [IpencraBurenu pa3HbIx
OTPSZIOB TITUIL U UX 3HAUCHHUE
JUISl YeTTOBEKa
11 Knacc Mnekomnuraromue. AKTHBHOCTD
CpaBHUTENBHBIN Omnpoc
SBOJIIOIIMOHHBIN 0030p cucTeM MMUCbMEHHBIN

OpraHoB ITO3BOHOYHBIX
JKUBOTHBIX




12 | IIpomexyTodHas aTTecTaius B 3 3 0 Tecr,
dhopMe rK3aMeHa 1o Ormpoc
pazgeny 1 MUCbMEHHBIN
Paspen 2. boranuka. Jxoso0rusi. IBoJI0ONUA
13 [IpokapuoThl, CTpOEHUE, 3 2 1 AKTHUBHOCTb
0COOEHHOCTH ITPOLIECCOB Ormpoc
KHU3HEICSITEIbHOCTH. MUCHbMEHHBIN
Knaccudukanus. 3a6oneBanusi,
BbI3bIBaeMble OAKTEPUSIMU
14 Beoicmue pacrenus u 3 2 1 AKTHBHOCTh
BoJIopocid. ['unoressl Onpoc
MIPOUCXOXKICHHUS BBICIIIUX MUChMEHHBIN
pactenuii. TkaHu BBICIIUX
pacTeHUN: MapeHxuma,
KOJUIEHXMMa, CKIIEPEHXUMa,
Kkcuiiema, Girosma, amuaepma,
nepunepma. [Tober: mepBuyHas
CTPYKTypa U pa3BUTHE.
Mopdonorus nucra, pa3Butue u
onajzeHue nucra. Pazputue
uBeTka. Moaupukanuu opranos
pacTeHui
15 ['eHepaTuBHBIC OpPraHbl 3 3 0 AKTHUBHOCTb
pactenuii. BereratusHoe Omnpoc
pazMHoOkeHue. L[BeTok, MUCHhMEHHBIN
onblieHue. J[BoitHoe
omnonoTBopenue. Cemena,
KJIaccu(pUKaIus 1mioI0B.
Cougerus
16 Kopenb, KOpHEBBIE CHCTEMBI 3 2 1 AKTUBHOCTH
Monudukanuu kopus. [Tutanue Ompoc
pacteHuil u mouBa. Makpo- u MMHCbMEHHBIN
MHUKpO3JieMeHThl. KpyroBopot
MMUTATEIIbHBIX BEIIECTB.
Y no6penus. @uznonorus
pacTeHui
17 . 3 2 1 AKTUBHOCTb
CucremaTnka pacTeHui.
OIHOKIETOYHBIE U TpaxTuxym
Ompoc
MHOTOKJIETOYHBIE TPOTHCTHI HCEMEHHLL
18 | MoxoBuansle. CIIOEBUIHBIE U 3 2 1 AKTHUBHOCTH
OOJIMCTBEHHbIE IEUEHOUYHUKH, Ormpoc
HacTosIIue, charHoBbIe, MUChMEHHBIN
aH/IPEEBbIC MXHU
19 CIopoBbIe COCYTUCTBIC 3 2 1 AKTHBHOCTH
pactenust. OCOOEHHOCTH CTEJIHl, Omnpoc
KopHel. Pactenus MUCbMEHHBIN
KaMEHHOYTOJILHOTO MEePHO/Ia.
[TanopoTHHKO0Opa3HbIE




20 CemMeHHBIC pacTCHUSI. 3 2 1 AKTHUBHOCTB
I'onocemenHbIe (XBOHHBIE, Ormpoc
CaroBHUKOBBIE, THETOBBIE). MUCHbMEHHBIN

ITokpsiTocemennbie. @opmya
I[BETKA
21 OnHonoIbHBIC: CeMecTBa 3 3 0 AKTUBHOCTH
Opxuaneie, ApouaHsie, 31aKH, Onpoc
OcokoBble, JInnenHkIe. MMUCbMEHHBII
JBynosnbHBIE: ceMeiicTBa
KysunukoBeie, JIaBpoBeie,
MakoBrie, JIFOTHKOBEIE,
Bunorpannsie, PozonserHsle,
TrikoBbie, OpexoBbIe,
Kpecrousernsie, [1acieHoBsie,
3oHTHYHBIE, KOJTOKOIBLYMKOBBIC

22 PyGesxxHbIit KOHTpOITH Nol 3 3 0 Tecr

23 | I'puOsl. Jlnmaitaukuy. ['umoress 3 3 0 AKTUBHOCTb
MIPOUCXOXKICHUS KU3HU HA Ormpoc

3emie. Bun. Kputepuu Buaa. MUCHhMEHHBIN
Pe3ynbTaTe! 3BOMIOLMY:
MHOT000pa3ue BHJIOB,
MPHUCIIOCOOTICHHOCTD
OpPraHU3MOB K cpejie 00UTaHus.
BunooGpaszoBanue.
Hanpasnenue sBomtonuu
24 CuHreTndeckas Teopus 3 3 0 AKTHBHOCTb
sBoonuy. JlokazaTenbcTBa Omnpoc
sBoJrOIMU. Teopus MMHCbMEHHBIN
bruoxumMmyeckon 3BOJIIOLUH.
JHK kak pe3ynbTaT 3BOIIOIUN
PHK. ®aktopsl 3BONIOLNH,
dbopMbl, npeid
25 DBOJIIOLMS OPraHUYECKOTO 3 3 0 AKTUBHOCTb
MUpa. Dpbl U TEPUO/IbI Omnpoc
NMHCbMEHHBIN
26 AHTpOTIOTEHE3 3 3 0 AKTHBHOCTh
Ompoc
MUCbMEHHBIN
27 OCHOBBI 3KO0JIOTHH. 3 3 0 AKTUBHOCTb
B3anMocBs3u opraHnusmoB u
OKpYKaroIen cpebl. DKOIOTHs
nonyJssanuii. buoreonenos

28 Cykrieccuu. ATporieHO35l. 3 3 0 Omnpoc

buocdepa MMUCbMEHHBIN

29 PyGexxHbIif KOHTpob No2 3 3 0 Tect

Pasnen 3. Uutencus EI'J

30 Bbruoxumus u nutonorus 2 0 2 AKTHUBHOCTH

31 OOMeH BellecTB 2 0 2 AKTHBHOCTB

32 ['enernka 2 0 2 AKTUBHOCTb




33 | IIumeBble CBI3H B DKOCHUCTEME. 2 0 2 AKTUBHOCTH
KpyroBoport BewiecTs u
IIPEBPAIICHUE YHEPTUU
34 DKOJOTUYECKHE MPOOTIEMEI. 2 0 2 AKTHBHOCTh
[TocnencTBus NeITENLHOCTH
YeJI0BEKa B IKOCHCTEMAX

35 | IIpomexyTouHas aTTecTanus B 3 3 0 Tect
(dhopMe FK3aMeHa 1o Ormpoc
paznenam 2-3 UCbMEHHEBIN
Uroro 100 73 27

2.2. Coaep:xxaHue yueOHOr0 TEeMATHYECKOI0 IJIaHA

Pa3nen 1. 3o010rus

Tema 1.1. Cucmemamuka opeanuuecko2o mupa. Ilooyapcmeo OOHoxknemounbie.
Obwasa xapaxmepucmuxa npocmetwux. Capkomacmueogopwl, Hnghyzopuu,
Anuxomnnexcol, I pecapunst, Muxkpocnopuouu, Keymukonocywl, Tpuxomonaowl,
Onanunbl

Teopus (3 ak. 4.). Beenenue B 30010rut0. JKUBOTHbIE KaK KOMIIOHEHT OHOC(EPBHI.
MHuorooOpa3ue *UBOTHOTO Mupa. l'eonornueckas ucrtopus *KuBOTHBIX. lIpenmer
3oonoruu. llens u 3amaum 30010rMM. MeTOABI 300JIOTMYECKUX HCCIEAOBAHUM.
Mecto 30o0moruu B cucteMe Ouosnormueckux HaykK. OCHOBHBIE O3Taribl
HUCTOPUYECKOTO  pa3BUTHS  300J0THMH. OTIWYUTENbHBIE YEPThl KUBOTHBIX.
3aKOHOMEPHOCTHU CTPOCHUS U KH3HEACATEIBHOCTH Opranu3mMoB. Cpena oouTaHus
JKUBOTHBIX. @OpMBI COXKHUTEIBCTBA JKUBOTHBIX C JPYTUMH OpPraHU3MaMH.
CucreMaTuka AapCTBa JKMBOTHBIX. DBOJIOLMS KUBBIX OPraHW3MOB B Pa3JIMYHbIE
IEPUOBl TeoJIOTMYeCKOr sBomounu  3emud. [loamapctBo  OpgHOKIIETOYHEBIE:
CTPOCHUE, >XKU3HEIACATEIbHOCTh, DJKOJIOTHS, Teorpauyeckoe pacnpoCTpaHEHUE,
dbusoreHeTHYECKUE B3aUMOOTHOIIICHUSI. OCHOBHBIE TPEACTaBUTENIU, HMEIOIIUE
BaXKHOE 3HAUCHHE JIJI YyeJIoBeKa. XapaKTepHbIE YEPThI OJJHOKJIETOUHBIX KUBOTHBIX.
OOmasi xapakTepuCTUKa TMPOCTEUINNX, CHUCTeMaThka, MOpQOoJoruyeckue u
ATOJIOTUYECKHE OCOOCHHOCTH. XapaKTepHbIC YEPThl MPEACTaBUTENICH THUIIOB:
Capkomacturodops! (IToarun Sarcodina, IToarun Mastigophora (aBrieHa 3eneHas,
JeWIIMaHus, TPUIIAHOCOMA, TPHUXOMOHama, JsaMmOaus), I[logrunm Opalinata),
ANUKOMIUIEKCHl  (MaJsIpUMHBIA  TJIa3MOJUM,  TOKCOIUIa3Ma,  TPErapuHbl,
capkocriopuaunu, 6adesun), Mudyzopun (Knacc pecununsie undyszopuu, Kmacc
Cocymue uadyzopun), MUKPOCTIOPUIAHH.

Tema 1.2. Ilooyapcmeo Mmnocoxnemounvle. [unomesvi NpPOUCXOAHCOEHUS
mHoeoxknemounocmu. Tun Ilnacmunuamete. Tun I'yoxu. Tun Kuweunononocmuvie:
T'uopouonwvie, Cyugouonvie u Kopannosvie noaunvi. I peonesuxu, Iloconogopui,
CunyHxyauowl

Teopust (2 ak. 4.). [TogumapctBo MHOrokjieToOUHbIE. ['UMOTE3bI MPOUCXOKACHUS
MHOTOKJIETOYHBIX. DUIOTEHHS U DKOJIOTMYECKasl paauaiusi. XapaKTepHbIC YEPThl
MHOTOKJICTOYHBIX >KMBOTHBIX. OOIas XapakTepuctuka, Mophodu3znonornyeckue
OCOOCHHOCTH, pPa3MHOXXEHHE, pa3BUTHE, MPAKTUYECKOE 3HAYEHUE THUIIOB:
[Inactunuateie (Tpuxoruiakc), I'yOoku (Knacc Kanwruesnie, Knacc CrexisiHHbBIC
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ryoku, Kimacc O6sikHOBeHHBIE TyOKH), Kumeunonosnoctaeie (Knacesl ['mapounnsie,
Cuudounnsie n Kopamnossie nonunsl), [ pedbneBuxu, [loronodopsi.

IIpaktuka (1 ak.4.). [IpemapaThl ry0OK, MHUKPOCKOIHS: H3Y4YEHHE CTPOCHUS
TUAPBL.

Tema 1.3. Tun IInockue uepsu.: Pecruunvie uepeu, Tpemamoowi, JlenmouHvle uepsu.
Kusnennvie yuxivl napazumuieckux hopm

Teopus (2 ak.4.). Tun [Imockue yepBu: CTpoEHUE, KUZHEACATEIBHOCTD, SKOJIOTHS,
reorpaduyeckoe pacnpoctpaHeHne. DUIOTEHHS M DKOJIOTUYECKas paJaHallvs.
XapakTepHsble 4yepThl INI0CKUX yepBeil. [lokpoBbl, monoctu, crpoenue tena. Oomas
XapaKTepUCTUKAa THUMA, CHCTEMaThka, MOP(ONIOrHueckre W ITOIOTHYECKHE
ocobenHoctu.  OcHoBHble  apoMopdo3bl  Tuma.  XapakTepHble  UYEPTHI
IIPEACTAaBUTENEW KinaccoB PecHuunsle 4epBu, Tpemaronbl, JIeHTOuHBIE YepBHU
(TypOensipuu, NMEYEHOUYHBIA COCANbBIINK, JAHIETOBUIHBIA COCAJIBIIUK, KOIIAYbs
JIBYYCTKa, JJETOYHOM COCAJBIIMK, COCAIBIIHK MOJDKEITYIOUYHOM XKeJIe3bl, KUTAaUCKAN
COCAJIBLIIUK, MOHOTEHEH, ObIYMi IIeleHb, CBHHOW IE€NEHb, WIMPOKOM JEHTEL,
KapJIMKOBBIN IIE€MIE€Hb, SXUHOKOKK, aJIbBEOKOKK, OBEUUI MO3TOBUK, OOBIKHOBEHHBIN
PEMHEL, LIMCTOCOMBI).

IMpaktuka (1 ak.4.). Makpomnpenaparsl [leu€HouHOrOo cocanbiuka, (QUHHBI
CBUHHOIO LEMNHS, JEHTOYHBbIE YepBU. MUKPOCKONMS: Ipenaparbl SUL IUIOCKHX
4YepBeil, penapar MoJ0BOM CUCTEMBI COCANBIIUKOB, IPENAPATHI IIOJIOBOW CHCTEMBI
JIEHTOYHBIX YEPBEU.

Tema 1.4. Tun Kpyenvie uepsu. ’Kusnennvle yuxnol napasumudeckux gopm. Tun
Konvuamuie uepeu: [lonuxemul, Onuzoxemol, [luaexu

Teopusi (2 ak.4.). CtpoeHue, KU3HEACATEILHOCTh, KOJIOTHUS, reorpaduyeckoe
pacnpoctpanenue. DunoreHus W sKojoruyeckas paavaums. lIpencraBurenu,
uMermue OonblIoe 3HaueHwe i 4denoBeka. (OOmas — XapakTepUCTHKA,
CUCTEMAaTHKa, MOP(POJIOTHIECKUE U ITOJOTHUECKIE 0COOCHHOCTH THUIIOB:

-Tun Konosparku (Knacc KonoBparkn).

-Tun I'onooxo6otHbie (Knace [Mpuanynuasl, Knacc Bonocarukn).

-Tun Cxpebnn (Kmacc Cxpebru)

-Tunn Kpyrneie uepBu (Knmacc Tactporpuxm, Kimacc Hemaronsi: ackapuma
YyeJioBeuecKas, BIacoIyiaB, aHKWIOCTOMA, JETCKasl OCTpUIla, TPUXUHEIIA, PUILTA,
HuT4YaTka bankpodra)

-Tun HemepTtunsl

-Tun  Kompuateie 4yepBu (Kmacc  MmuoromerunkoBeie  yepBu, Kiacc
ManomerunkoBbie  yepBu. Knacc IlusBku, Kiacc Oxuypunbsl, Kiacc
CHUIyHKYJIUIbI)

IIpakTuka (1 ak. 4.). Makponpenaparsl: BIaKHbII IpenapaT TOKCOKaphl, BIIaKHBIN
npenapar MOYBEHHOM HEMATObl, BIAXKHBIN MpernapaT KOJIb4aToro YepBsi, BIaXKHBIN
npenapar nUsABOK. MUKpOCKONMs: Ipenapar Kpyrjoro 4epBs B IONEPEYHOM
paspese, mpenapaTbl SIML KPYTJbIX YEpBEH, TPUXHUHEIIA, IONEPEYHBIA Cpe3
KOJIbYaTOr'0 YEpPBS.
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Tema 1.5. Tun Ynenucmonoeue. [loomun JKabpooviuawue. Knacc Paxoobpa3smsie.
Iloomun Xenuyeposvie. Knacc Ilaykoobpasnvie. [Ipeocmasumenu Kiacca
Ilayxoobpa3susie: Ckopnuonsl, nayku, Kiewju, pumsl, Coibnyeu, CeHOKOCYbl
Teopus (1 ak. 4.). Tun Unenucronorue. OOmas XapakTepUCTUKA THUIA: MOKPOBBI
TeJa, annapar JIBHKCHUS, TIOJIOCTh TeJla, MUIIEBAPUTEIIbHAS CUCTEMA, AbIXaTEIbHAs
CUCTEMa, BBIJCNUTENbHAS, KPOBEHOCHAs, IIOJIOBasi CHUCTEMbI, OCOOCHHOCTH
pa3BUTHS. 3HAYEHUE YJICHUCTOHOTMX B Ipupone. PUioreHe3 M 3KOJIOTHYECKast
paauarus.

-ITontun Tpunoburoodpaszusie. Kinace TpunoOuUThI.

-Ilontun  XKabGponeimanue. Kinacc PakooOpasnsie. Iloakmacc XKaGponorue
(Kabponoru, IutHu, BetBucroyceie). Iloakmacc Maxkcumtononsl (Llukmorsr,
Kapnoenpr, Mopckue »xenyau, cakkynusbl). [logkinacc Beiciime paxu (Otpsin
PaBnonorue (Mokpuiia, BoasiHoit Ocnuk), Otpsin Pasnonorue (bokomnas). Otpsn
JlecatuHorue (KpeBETKU, paKu, Kpaobl)

-ITontun  Xenuuepobie. Knacc MeuexBocTel. Kitacc Pakockoprmonsl. Kiacc
[TaykooOpa3zubie: Otpsin Cxoprimonsl, Otpsin JloxkHockoprnuonsl, Otpsi Conbnyry,
Otpsn Temudonwl, Otpsan Cenoxocupl, Otpsin ®@punsi, Otpsn [layku, Otpsia
Axapumopdusbie kiemu (AMOapHBINA KIIEIl, Y4eCOTOYHBIN 3y/IeHb, TEPHEBHIC KIICIIH,
naytuHHble kiemun), Otpsia [Tapasutomopdubie Kieny (raMa3ouIHbI, UKCOIO0BbIE).
IIpakTuka (2 ak.4.) Makponpenapatsl: BOASHON OCIUK, OOKOIJIaB, UTEHb, KPao.
Mukpockonus: npenapar YecoTOYHBIM 3ylE€Hb, POTOBOM amIapar HKCOIOBOTO
KJIeIlla, TIPUTOTOBJICHHE BPEMEHHOIO Mpernapara MayTUHHOTO KIella, Mpernapar
Xeauuep U neaunansi nayka.llpenapupoBanue peqHoro paka.

Tema 1.6. Tun Ynenucmomnocue. Iloomun I[llecmunoeue. Knacc Hacekomvie.
Knaccugukayua nacexomvix no muny memamopghosza 6 HCUSHEHHOM YUKIIE.
3nauenue memamopgoza. Ompaodvl Hacekomvlx. OcobeHHOCMU COYUATLHBIX
HACEKOMbLX

Teopusi (2 ak. 4.). Tun Unenucrtonorue. Ilonrun TpaxeriHoasimammue. OO1mas
XapaKTepUCTHUKA, CUCTEMATHKA, MOP(HOJIOTHYECKUE U ATOJIOTUYECKUE OCOOCHHOCTH.
Kusznennsie 1ukiel. OcobOeHHocTu (Qusnonoruu meramopdosa (ameradomnus,
reMUMeTaboIusi, TOoJIOMeTadoNns), €ro 3HAaYeHHWE B IKU3HEHHBIX IIHUKIIAX,
MPOUCXOKIeHUE. TUTbl JIUYUHOK (MIPOTOIOAHBIC, OJHUIOMOHbIC, TOJUIIOANbBIC U
amoJIHbIE), TUTIBI KYKOJIOK. OCOOEHHOCTH pa3MHOKEHHUS (TapTEHOTeHE3, MeI0TCHE3,
noiudMOpuonust). @PuioreHe3 W dKoinorudeckas paauanua. OcoOeHHOCTH
ouopaznooOpasus. Poib B Ouorienozax. CuHaHTpoMNHbIE HacekoMble. Hacekombie -
MIPOU3BOAUTENH MTPOTYKTOB, MOJIE3HBIX JJIs YeIOBeKa. BUOTEXHOIOTHS HACEKOMBIX.
Bpennbie HaceKoMbie U METO/Ibl OOPHOBI C HUMH.

-Hanxknacc MHOTrOHOXXKKH

-Hanxnacc llectuHoroue:

Kinacc Hacekomblie ckpoitouentoctabie: Otpsia [Iporypsl, Otpsin HoroxBocTku,
OTtpsin IByXBOCTKH.

Kinacc Hacekomble okpeiTouentoctubie, [logkinacc Kpeutareie Hacekombie: Otpsin
[Tonenku, Otpsin Ctpekosbl, Otpsig Tapakanoswie, OTpsin boromonossie, OTpsn
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Tepmutsl, Otpsa [Ipsmokpeuibie, Otpsn Bim, Otpsa PaBHokpsuisie, [logorpsin
Tmu, Honmotpsan Kokuunel, Otpsg Ilomyxectkokppuible, OTpsa CeT4arokpbuibie,
Otpsin Kectrkokpbuibie, Otpsan [lepenonuarokpeuibie, OTpsn [ABykpbuibie, OTpsn
bnoxu, Otpsin Pyuerinnku, Otpsin Uenryekpbuible.

-Tun Ouuxodopsl. OcobeHHOCTH MOPGHOIIOTHUECKOTO U AHATOMUYECKOTO CTPOECHUSI.
Oxonornyeckas paguanus. GUIOreHETUYECKOE MOJIOKEHUE.

IIpakTuka (1 ak. 4.). Makponpenaparbl: SHTOMOJIOTHYECKAS KOJUICKIU.
Mukpockonusi: Tpenapar KpbUla MyXH, MUYelbl, 0a004YKH, POTOBBIE ammaparhl
HAaCEKOMBIX, BHEIIIHEE CTPOCHUE OJIOXH, PA3IMYHBIE TUIHI KOHEYHOCTENH HACEKOMBIX
W/WIA U3yYE€HHE BHYTPEHHETO CTPOSHUSI HACEKOMOTO (MaJarackapckoro TapakaHa
W/WU capaHdu KOPMOBOM)

Tema 1.7. Tun Monmocku. Knaccol Bproxonozue, /leycmeopuamwie, 1 onoonocue.
3nauenue moanockos 015 uenogexa. Ilapazumol MoIIOCKO8

Teopus (2 ak. 4.). Tun Momntocku. XapakTepHbie 4epThl TUITa MOJUTIOCKH: 0011as
Mopdoduznonornueckas XapaKTEpUCTHUKA, HKOJIOTHS, reorpaduueckoe
pacnpoCTpaHeHHe, CHCTeMaThKa, 3TOJIOTMYEeCKUe OCOOEHHOCTH. buonormueckoe
3HAQUYECHHE. 3HAUYEHHE MOJUTIOCKOB [JIi B JKU3HEACATEIbHOCTH YEJIOBEKA.
XapakTepHsle 4epThl npeacraButenei kinaccoB: Kiace [lanuupasie (Xuton), Kiace
bproxonorue, Knacc JIByctBopuatsie, Knacc T'onoBoHorue. IlanmeonTtonorus u
bunoreHus.

-Tun [Horonogopel. O0Omas xapakrepucTuka. GUIOreHETUUYECKOE MONI0KEHHE.
-Tun Ulynaneuessie. Omas xapakrepuctuka. Kimacc Mmanku. Knacc I1nedenorue.
@UIOreHETHYECKOE MOJIOKEHHUE.

-Tun letunkouentocTHbie. O0IIas XapaKTEPUCTHUKA.

- Tun Urnokoxkue. BHewnsast Mop¢oiorusi, MOKpOBbI, TUIIBI MUTaHUS, 0COOEHHOCTH
aHATOMUYECKOro  CTpoeHust  (amOynakpanpHas  CHCTEMa,  KpPOBEHOCHas,
JIbIXaTeNIbHAsSI, BBIJCIUTENbHAS, HEpBHAs, 1M00Basi). OCOOEHHOCTH Pa3MHOKEHUSI.
Kiacc Mopckue mmmn, Kinace Mopckue 3Be31b1, Kitacc Oduypsi, Knace Mopckue
exu, Knacc ['onorypuu. @UiioreHus 1 3K0JIOruuecKasi paauanus.

IpakTuka (1 ak. 4.). MakponpenapaTbl: BIQKHBIA Ipenapar ABYCTBOPYATOTO
MOJIITIOCKA W/WJIM BIQKHBIN Mpenapar MOPKOTO €Ka, BIAXKHBIHN Ipernapat KJIa Ky Ul
00JIBIIOTO MPYIOBUKA. PaKOBUHBI IBYCTBOPYATHIX MOJUTIOCKOB.

Tema 1.8. Tun Xopoosvie. XapaxmepHvie uepmuvl npedcmasumenell nOOMUNOB
becuepennvie, Jluuunounoxopooswie. Knacc kpyenopomweie. Knacc Xpsawesvie
poiowl. Knacc Kocmmuuie poiowvi

Teopust (2 ak. 4.). Tun XopaoBel€: CTPOEHUE, KUZHEACATEIBHOCTh, HKOJIOTHS,
noBezieHue, reorpaduueckoe pacnpoctpanenue. OCHOBHbIE apoMop(do3bl THIIA.
[Ipoucxoxnenre XopaoBbix. buonorndeckoe 3Hayenwe. PabGorer A. O.
Kosanesckoro u A.H. CepeprioBa. O0111ast XapaKTepUCTHUKA MOATUIIOB:

-ITontun  JInunHounoxopaoBbie. Kmacc Acmuauun. Kiacc Canbnbl.  Kiace
Annenauxynapuu. OO1iee cTpoeHue.

-ITontunr Becuepennnie. Knacc T'omoBoxopmosbie. OOIee cTpoeHHE, aHATOMO-
bu3noIornYecKre 0COOCHHOCTH JIAHIIETHUKA.
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-ITogTun ITo3BoHOUYHBIE. OO0IIas XapaKTePUCTHUKA.

Paznen Becuemoctasie. Knacc IIrepacnuaomopdsl. Knace IledanacnuaoMmopdsi.
Knacc Kpyrmoporsie (Otpsim MunorooOpasusie, Otpsn MHKCHHOOOpa3HBIE).
[IpencraButenu. OcoOEHHOCTH OpraHuU3alui. 3HAYEHUE B KUZHENEATECILHOCTHU
yesioBeka. OCHOBHbIE (DUIIOTEHETUYECKUE MTEPUOJIbI Pa3BUTHSL.

Paznen YemtoctHbie. IlepBuunoBognbie. Hankimacc PriOel. Kinacce Ilanmmpabie
peiObl.  Knacc  YemoctHokabepubie. Kiacc  XpsiimieBbie  pbiObl,  Kparkas
XapaKTepUCTUKa COBPEMEHHBIX XpAIleBbIX pbi0: Hamorpsin Axynwl, Hagotpsin
Ckartsl, Otpsan Xumepooobpasubie. Kitacc KocTHbie prIObI, KpaTkasi XapaKTepUCTHKA
coBpeMeHHbIX KOCTHBIX PbIO: Ilogkmacc Jlonmacrenepoie, [loaknacc Jlyuenepeie
(I'anounueie, CenbaeBsie, [unpunounnsie, Ilapanepxkouansie, IlepkouHeble,
barpaxounnsie). IlpencraButenu. OCOOEHHOCTH OpraHu3aluy. 3HAYCHHE B
KUBHEACATEILHOCTH YesoBeKa. OCHOBHBIE (PMIIOTEHETUUECKHUE MIEPUOBI PA3BUTHUSI.
IMpaktuka (1 ak. 4.). Makponpenaparsl: yydenao XpsiieBoil peiObl (ckaT Poxiis),
Yy4esio KOCTHOM phIObI /WK MpernapupoBaHUe PEUHON KOCTHON PHIOHI.

Tema 1.9. Knacc Amgpubuu. XapaxmepHvie uepmul npeocmagumeneti ompsoo8
am@uoull u ux 3HaveHue 0/ yenogexka. Ixonozus ampuoui. Pecenepayus. Knacc
Ipecmvixkarowuecs. Basxchetiuwue npedocmagsumenu u yuxkivl ux pazeumusi. 3Hadenue
07151 yenogexa. Boimepuiue suepol

Teopus (2 ak. 4.). Hanknacc YerBepoHorue. AHaMHUU U aMHUOTHI.

Knacc Ampudbun. Xapakrepusie uepthl kiacca Ampuodun. O0111ast xapakTepuCcTHKA
KJlacca, CHCTEMaTuhka, MOp(OJOrMYecKUe ¢ HITOJIOTUYECKHE OCOOCHHOCTH
KU3HEACATEIbHOCTh, DKOJOTHS, MOBEICHHE, reorpauyeckoe pacrpoCcTpaHEHHUE.
Oco0eHHOCTH AMOPHOHATBHOTO M MOCTA3MOPHUOHANBHOTO pa3BUTHS amM(puOuil.
[Tpoucxoxaenue u sBomtonus. OOIIMe XapaKTepUCTUKU OTPSIJIOB, IPECTABUTEIHN U
WX 3HAYEHUE JISl YEJIOBEKa!

-Tlongxknacc ~ Jlyromo3BonkoBeie.  Hamorpsan  Jlabupuntomontsl.  Hamorpsin
[Ipeiratomue, Otpsan becxBocTeie.

-ITonknacc Tonkono3zBoHkoBbIe. OTpsia XBocTarbie. OTpsia be3Horue.

Knacc I[pecMmpikaromuecs. XapakrepHbie yepThl kiacca. OOmas XxapakTepucTruka
KJlacca, CHUCTEMaTHKa, MOpP(QOJIOTHYeCKHe U ITOJOTHYECKHE OCOOEHHOCTH
KUBHENIEATETbHOCTh, DKOJIOTHUS, TOBEICHUE, TeorpauuecKkoe pacrnpoCcTpaHEHUE.
[Ipoucxoxnenrie u sBomtonusa [Ipecmbikaromuxcs. OOIME XapaKTEPUCTUKU
OTPSJIOB, MPEJCTABUTENMN U UX 3HAUCHHE JIJIs1 YEJIOBEKA:

-ITonkmacc Anancuna. Otpsan Korunoszasper. Otpsn Uepenaxu.

-ITonkmacc Uxtnonrepurun. Otpsan UXTno3aspsl.

-ITonxnacc Jlenuno3aspsl. OTpsia KintoBoronoseie. Otpsin Yenryiuateie.
-ITonknacc Apxo3zaBpsl. Otpsn Kpokogunsl. Otpsia SAumiepoTa3oBble TUHO3ABPHI.
Otpsin [ITuiieTa30BbIC TUHO3ABPHI.

-ITonknacc Cunancuasl. Otpsan Tepancunsl: [lopopsn buapmosyxu, IlomoTpsin
Anomonontel, Ilomorpsn unouedansr, ITomorpsn Tepuomontsl (I'oproHomcsi,
Tepouedansl, [InHOTOHTHI)

IMpakrtuka (1 ak. 4.). [IpemapupoBaHue JATYIIKA U/UITH CKEJIET JISITYIIKH.
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Tema 1.10. Knacc Ilmuyer. Obwas xapakmepucmuxa xiacca. IIpucnocobnenus
nmuy k noaémy. Ilpeocmasumenu pasHvlx ompsooé nmuy U ux 3HayeHue OJis
uenoseka
Teopus (3 ak. 4.). Knacc IItunsl. Ilonknacc BeepoxBocTeie. XapaKTepHbIE YEPThI
kimacca. OOmias XapakKTepuUCTUKa Kiacca, CHCTeMarhka, MOpQOJIOrHYEecKUue |
ATOJOTUYECKHE OCOOEHHOCTH  KU3HENEATEIbHOCTh, HKOJOTHS, TIOBEJCHUE,
reorpaduueckoe pacnpocTpaHeHue. [Ipoucxoxaenue u ABOJTIOIUSI.
[Ipucnocobnenuss nrunp, K noiaéty. OOmuMe XapaKTepUCTHUKUA  OTPSAIOB,
MPEACTABUTENIA U UX 3HAYCHUE JIJIS1 YETIOBEKA:
-Hanotpsa 3ybacteie ntuibl. UxtnopHuce! u ['ecriepopHUCHI.
-Hanotpsa [lnaBaromme. Otpsan [TuarBnHOOOpa3HEIE.
-Hanorpsin HoBouéOHble. Ortpsanel: Agppukanckue crpaycbl, HanayoOpasHsble,
KazyapooOpa3ubie, KuBuoOpasuwsie, [arapooOpasnbie, IlorankooOpasHsie,
Becnonorue, AucrooOpasHsie, I 'yceoOpasnbie, AuctooOpaznsie, Cokoino00pa3Hsble,
KypooGpaszubsie, Kypasneobpasusie, PxxankoobOpaszusie, [omybeobOpasHbie,
Kykymikoo6pasusie, CoBooOpasubie, CrpmwkeoOpasnsie, PakiieoOpasneble,
Jsatnoo6pasubie, BopoOsnHO0Opa3HbIe.
Tema 1.11. Knacc Mnexonumarowue. CpasHumenvuslii 26801I0YUOHHBIU 0030D
cucmem opeano8 NO360HOYHBIX HCUBOMHBIX
Teopus (2 ak. 4.). Kitacc Mnexonurarome. XapakrepHble 4epThl kitacca. OO0ras
XapaKTepUCTUKAa KJacca, CUCTEMaTHKa, MOP(OJOTMYECKHE U ITOJIOTHYECKHE
OCOOEHHOCTH  KM3HEACSATENbHOCTb, JKOJOTHs, IOBEACHUE, Treorpapuyeckoe
pacripoctpanenue. IIpoucxoxaenne u osBomouus. OOHmMe XapaKTepUCTHKU
OTPSJIOB, MPEJCTABUTENM U UX 3HAUCHUE JIJIs1 YEJIOBEKA:
-ITonknacc Ilepo3Bepu. OTpsig OQHONPOXOAHBIE.
-ITogxnacc 3Bepu. Uuppakinacc Huzmme 3Bepu. Otpsin Cymuarsle.
Nudpaknacc Beictme 3Bepu. Otpsinbl: Hacexomosiaasie, Pykokpeuibie, [Ipumarst,
Hemnonnosyosie, SAmepsl, 3aitiieoOpasubie, [poi3ynsl, Kutoobpasubie, XuIHbie,
Jlactonorue, TpyOko3yOrie, Jlamanbl, XoboTHbie, CupeHoBbIe, HemapHOKOIBITHEIE,
[TapHOKONIBITHBIE.
IpakTuka (1 ak. 4.). MakpornpenapaTsl: BIaXHBIM Hpenapar rojJOBHOIO MO3ra
cBuHbU. Yepema: wMeaBeAs, BBIAPHL, Oblka, CBUHBH. CKeJIeT KpOJHKa.
[IpenapupoBanue 1a00paTOPHON MBIIIIH.
Tema 12. Ilpomesicymounas ammecmayus 8 hopme sx3amena no pazoeny 1 (3 ax.u.)
Paszgea 2. boranuka. JkoJiorusi. IBOJIOUUS
Tema 2.1. IIpoxapuomeyt, cmpoenue, ocobennocmu npoyeccos
orcusHeoeamenvrocmu. Knaccugurxayus. 3abonesanus, evizvieaemvle bakmepuimu
Teopus (2 ak. 4.). llapctBo npoOsHOK. Mopdosorust u Guanonorust GakTepuii
(xonbroranusi, TpaHchopmaiusi, TpaHCAyKiHs). (OCOOEHHOCTH  CTPOCHMS
MPOKAPUOTUYECKOM  KIIETKH. DybakTepun. CunesenéHble  BOAOPOCIH
(6akTepuoxiopoduii, crpoeHne GUKOOMINCOMBI ITHaHOOAKTeprii). MHUKOIIa3MBl.
Apxebaktepur  (OCOOCHHOCTH CTPOCHMSI KJIETKM ¢ KJIETOYHOM CTEHKH).
AHTHOaKTepuadbHbIEe Tpenaparbl W  MEXaHW3Mbl WX  BO3JCHCTBHS  Ha
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IIPOKAPUOTUYECKYIO KJIETKY. BO3HMKHOBEHHE W BO3MOXHBIE IYTH 3BOJIOLUHU
JIPOOSHOK U JIPYTUX MPOKAPUOTUYECKUX OPraHU3MOB. MOJIOUHOKHCIIOE OpOKEHHE,
MacisiHoe OposkeHue. Poiib MpoKapuoTHUYECKUX OPraHU3MOB B IKOCUCTEMAX.
IIpakTuka (1 ak. 4.). OxpamuBanue o I'pamy.

Tema 2.2. Beedenue 6 Oomanuky. Tkawu evicuux pacmeHuil: nNapeHxumda,
KOJIIEHXUMA, CKIlepeHxuma, Kcuiema, ¢prosma, snuoepma, nepuoepma. llobee:
nepsuunas cmpykmypa u pazeumue. Mopgonozus nucma, pazeumue u onaoeHue
aucma. Moouguxayuu opeanos pacmenuii

Teopusi (2. ak. 4.). PacTteHus - oCHOBHON KOMIOHEHT Omocdepsl. CTpoeHue
pPAaCTUTENBHOW  KJIETKH,  MOJIEKYJSpPHbIE  KOMIIOHEHTBhI, = OHMOXUMHUYECKHE
0COOCHHOCTH €€ (PYHKIIMOHUPOBAHUA, BIMSHUE (UTOTOPMOHOB (ayKCHHBI,
ru00epesINHbI, IMTOKWHUHBI, a0CIIM30Basi KUCJIOTA, 3TUJICH) HA POCT U Pa3BUTHE
PACTUTENbHBIX OPraHU3MOB (THOOEPHIIMHOBBIN CUTHAJIMHT, KaK MPUMEP OTBETHOU
peakuuu pacTUTENIbHOM KIEeTKM Ha (akTopbl BHEWHEH cpeasl). VMMmyHUTET
pactenuii. B3zamMopeilicTBUe maTtoreHa M PAaCTEHUSA-XO35IMHA, (PUTOHLUMBI.
Oco0eHHOCTH MUTO3a PACTUTEIbHON KIIETKH.

TkaHu BBICHIMX pacTEHHil: 00pa3oBaTeIbHbIE, TOKPOBHBIE, OCHOBHBIE, COCYINUCTO-
BOJIOKHUCTBIE, MEXaHUYECKHUE, BBIICIUTEIbHBIC.

[ToOer: nepBuYHas CTPYKTypa U pa3BUTHE. DBOJIOLUSA cTebl. [IporcxoxaeHue u
pocT nepBUYHBIX TKaHeH cTebis. Kiaccugukanys BETKOBBIX PACTEHUHN B CBS3U C
TUNIAMH TOOETOB W MPOJOJDKUTEIBHOCTBIO XKM3HU. CTpoeHue cTelisi 37aKOB.
Crpoenne crebns [IByaonpHbIXx pacTeHuil. Ponbs aykcuHa B (oToTponusme y
pacTeHuil. BzauMocBs3b MEXy MPOBOASIIUMU TKAaHIMHU CTEOJISI U JIUCTA.
Oco0OEHHOCTM aHATOMUHU JIMCTA CBETONIOOMBOTO M TEHEBBIHOCIHUBOTO PACTEHUS.
JIOp30BEHTpaNbHBIA  JIUCT, W30JIaTePaJIbHBIA JUCT. TypropHsle JBHXEHUS
(IBM>KEHMSI YCTBbHIl, (POTOHACTUU JHUCTHEB B TEUEHHE CYTOK, TUTMOHACTHH H
XEMOHACTHM, Ha MpPUMEpE JINCTa POCAHKH, CEHMOHACTHM, Ha IPUMEpPE JINCTa
MHUMO3bl). BuaonsMeHeHusi aucTta. YCTbUYHBIM anmapaT (TMIOCTOMATHYECKUE
JHUCTbsI, aM(PUCTOMATUYECKHUE JINCThS, SIMUCTOMATUYECKUE JIUCThS). TpaHcnuparus,
(dakTopsl, BIUAOLIIME Ha TpaHcnupanuio. Jlucronan. dunoreHeTnueckoe pa3BuTHE
no6eroB B 11BETOK. [IporcxokieHne nBETKOBBIX pacTeHuil. Moaudukaimm Jucra.
IpakTuka (1 ak. 4.). Mukpockonus: npenapar snuaepmsl repanu. [Ipemapar
cTeOJsl TPaBSHUCTOrO pacTeHus, npenapar credns munbl. [IpurotoBnenue
BPEMEHHOI'0 TMpenapara naprajaepMalbHOrO cpe3a C HUXKHEH CTOpPOHBI JIMCTa
TpaJieCKaHIIMM BHUPrUHCKOM. [IpuroroBneHre BpEeMEHHOTO MHUKpOMpenapara
MOMEPEYHOr0 Cpe3a JIMCTa CYKKYJIEHTHOTO pacTeHus (TOJICTSIHKH, —ajod),
xynopoduryma. [Ipenaparsl nucra pukyca, kamenuu. [IpenapaT XBOMHKH COCHBI.
Tema. 2.3. [‘enepamusnvie opzanvbl pacmenuu. Becemamuenoe pazmHodiceHue.
Lleemok, onvinenue. /[eotinoe onnooomeopenue. Cemena, Knaccuguxayusi niooos.
Coysemus

Teopus (3 ak. 4.). [[BeTok. CTpoeHHEe IBETKA M €T0 YacTei. DBOJIOLMS Pa3BUTHUSA
TMHELEes,, MEraclioporeHe3 u Merarameroreses. Tumbl TuHenes (no TaxTamksHy).
OBOJIOLHS PA3BUTHA aHAPOLES,, MUKPOCIIOPOr€HE3, MUKpOoraMeTorenes. Yucuao u
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pacmnoJio)keHue 4vacrter 1Berka. Jlmarpamma nBerka. Tumbl — cOUBETH:
MOHOIIOUAbHBIEC, CUMIOAUANbHbIE. OMNbUICHHE: SHTOMO(WINS, OPHUTODUIIHS,
aHeMouIHs, TUAPOPUIHS, CaMOOTIbIIIEHUE. JIBOIHOE OIJI0IOTBOPEHHE U PA3BUTHE
cemMeHu. OTKIIOHEHUSI OT HOPMAJIBHOTO Mpolecca (GOPMUPOBAHUS CEMSH U ILJIOJIOB.
Crpoenue u KiaccupuKkanus MIOJ0B: IJIOAbI C CYXUM OKOJIOIUIOAHUKOM, TUIOJBI C
COUYHBIM OKOJIOIJIOAHUKOM. [IpucrocoOneHust st pacnpoCTpaHEeHUs IUIOAOB U
ceMsH. Tunsl mpopacTaHus CEMSH.

BereratuBHOe  pa3MHOXKEHHE  BBICHIMX  pPAcTeHUW  (BBIBOJKOBBIE  IOYKH,
YKOPEHSIOMUECS O0erd, KOPHEBUIIEM, KIIYOHU W JIYKOBHUIIBI, YEPEHKH, MPUBUBKA
pacTeHul, KyJIbTypa pacCTUTEIbHBIX KJIETOK U TKaHEH).

Tema. 2.4. Kopenw, kopuesvie cucmemvi Moouguxayuu wxopus.  Ilumanue
pacmenuu u nouea. Maxpo- u mukposnemenmol. Kpycoeopom numamenbHbix
sewgecms. Yoobpenus. Duszuono2us pacmenuil

Teopuss (2 ak. 4.). Mopdonorus KopHi. AHATOMHYECKOE CTPOCHHUE KOPHS:
NEPBUYHOE CTPOCHHE KOPHS, BTOPUYHOE CTpoeHHe KOpHs). CTpoeHHE CTelIbl
OJIHOJIOJIBHOTO M JBYAOJIBHOTO pacTeHHil. Bumon3MeHeHrst KOpHEil: KOPHEIJIOIbI,
KOPHEKITYOHU, KITyOeHbKH 0000BBIX paCTeHUM, BO3AYIITHBIE KOPHU, THEBMATO(MOPHI,
KOPHU-TIPUCOCKH, KOPHU-KOJIFOUKH (JIMAHBI), TOCKOBHUIHBIE KOPHU, CTOJIOOBUIHBIE
KOPHH, XOyJIbHbIE KOPHU, KOHTPAKTWIIbHbIE KOpHU. Mukopu3za.llpucnocobnenus k
HaKOIUICHUIO TUTATEIbHBIX BEIIECTB. BcachiBaromas JIeATelIbHOCTh KOPHS.
KopueBoe pnanenme. Cummmact. Anomnact. [losgckn Kacmapu. ['yrramus.
KopHeBoe nuranue pacteHuil. Makpo- U MUKPOSJIEMEHTHI: UX POJIb U NPU3HAKU
neduiuroB. Ponb HuTpudunupyromux Oaxtepuid. bakTepuun-azorcoOupaTenu.
Kpyroopor nutaTenbHbIX BemiecTB. POU3HOJOTHMYECKHME OCHOBBI MPUMEHEHUS
ynoOpenuit. Knaccudukanus ynoopeHuit. Agantainuu ¥ yCTOWUMBOCTh PACTCHUH K
HEOIaronpusTHbIM a0UOTUYECKUM (paKkTopaM (BBICOKMM M HU3KHM TeMIepaTypam,
TUIIOKCUM Y aHOKCHHM, BBIIIPEBAHUIO, BEIMOKAHUIO, JIEJIHOW KOPKE, 3aCOJIEHHOCTH
nouB, Y ®-B paguanmu, TSHKENBIM METaIaM).

DU3NONIOTUYECKUE TPOIECChl PACTEHUN: JbIXaHUE, TpaHCTupaius, GoToabIXxaHue,
doTocuHTE3, BOAHBI OOMEH, TPAHCIIOPT BELIECTB, BbIACICHUE BEILIECTB (CeKpeLus,
AKCKPEIIUs).

IpakTuka (1 ak. 4.). Mukpockonusi: mpenapaTr MEpBUYHOTO CTPOEHUS KOPHS,
npenapaT BTOPUYHOTO CTPOCHHSI KOPHS, MPUTOTOBIEHUE BPEMEHHOTO Ipernapara
BO3JIYIIIHOTO KOPHS OPXUIEH U/WIHM U3yYEHHE KOPHS B 30HE BCACHIBAHUS.

Tema. 2.5. Cucmemamuxa pacmenui. (OOHOKIemMOYHblE U MHO2OKIENMOYHbIE
npomucmsl (600Hble NAECEHU, CAUZEBUKU, OOHOKIIEMOYHble 8000POCIU, KpACHbIe,
Oypvle u 3e1éHble 6000POCiL)

Teopus (2 ak. 4.). OCHOBbI COBPEMEHHOM CHCTEMATHKHM M KJaccU(UKAIUU
pacTeHuil. DBOIMIOLMOHHBIC TTpeoOpakenus. [ IporcxoxkaeHue maacTu 1 BOAOPOCeH.
[TuppodutoBbie BogopoCau. 30J0THCThIE BOAOPOCTH. IMaTOMOBBIE BOJOPOCIH.
Xapossie Bogopociu. bypeie Bogopocnu. Kpacusie Bogopocnu. JKenro3en€Hsie
BOJOPOCIIA. DBIVICHOBBIE BOJAOPOCHH. 3ei€Hble Boaopocau. Poib Bogopocnei B
IPUPOZE U UCIIOIB30BaHNE UX YestoBeKOM. Otaen CIU3HEBUKHU.
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IIpaktuka (1 ak. 4.). IIpuroToBieHre BpEMEHHOTO MHUKpOINpenapaTa KyJbTypbl
xJjiopeiia. Makpomnpenapat Oypoit Bogopociu Jlamunapuu.

Tema. 2.6. Moxosuounvie. CroeguuyHvle u 061UCMBEEHHbIE NeYeHOUHUKU, Hacmosaujue,
cghacnosvie, anopeegvie Mxu

Teopusi (2 ak. 4.). DBOJIOLMOHHOE PAa3BUTHE U (UIOTEHE3 BBICIIUX PACTCHHI
(Cxema @unorenetnueckux cpszeir nmo C.B. Meiieny). OOmas xapakTepUCTHKa,
YKW3HEHHBIE IUKIIbI, TPEACTABUTEIIN:

-Otnen [cunodurosie nim [IpamanopoTHUKOOOpa3HBIE:

Knacc Punuessie (Punust), mopsiaok TpumepodpuToBbIE, BHEIIHEE BCTPOCHUE;
Knacc 3octepoduiiioBrie, BHEIIHEE CTPOCHHUE.

-Otnen MoxoBUIHEBIE:

Knacc Ileuénounuku: nopsgoxk MopmranmueBsie, mopsigok CdepokaprmoBbeie (pos
Puyuns, pon Chepokapmyc), nopsinok Mertirepuessie (poa Merurepusi), HopsaoK
[amnomutpueBsle  (poxn  lammomutpuym, poxn  Kamobpuym),  mopsiiok
FOnrepmannuesslie (poa bazzanus, pon ®@pymisnus). Buemnee crpoenne. Kiace
AHTpOLEPOTOBBIE, poA AHTOLEPOC, BHEITHEE CTPOCHUE.

Knacc JIucrsennsie: noaknace Cparnossie Mxu (poa Charnym, sk u3HEHHBIN LIUKIL,
Mopdoinorus); noakiace AnapeeBble Mxu (poa AHIpea, BHEIIHEE CTPOCHHE);
nonkinacc 3enénole Mxu (pox ®ynapum, pon Toprtyna, pox CrnaxHym, poj
Hukpanym, pox bpuym, pox I'mnHym, pox I'pummus - BHELIHEE CTPOCHHE,
HKOJIOTHYECKUE 0COOeHHOCTH ITpouspacTanus). Kykymkun JIEH: )KU3HEHHBIA UK,
aHATOMHYECKOE CTPOCHME: JIUCTA, KOPOOOYKH, AHTEPUAMEB M apXErOHUEB.
PacnipocTpaneHnue crnop y MXOB HACEKOMBIMH.

IIpakTuka (1 ak. 4.). Mukpockonusi: npemnapaTt IpoOTOHEMbI MXa, Cpe3 JINCTA MXa,
aHTEPHUJIUU MXa, APXETOHUU MXa.

Tema. 2.7. Cnoposvie cocyoucmule pacmenus. OcobenHnocmu cmenvl, KOPHELL.
Pacmenus kamennoyzonvnozo nepuooa. Ilanopommuuxoobpa3snvie.

Teopusi (2 ak. 4.). DBOJIIOIIMOHHOE pa3BuThUe. Pactenus KamMeHHOYTroJIbHOTO
nepuoaa. OOmiasi XapakTEpUCTUKA, MKU3HEHHBIE LHKIbI, O3KOJOTHYECKOE U
reorpauyeckoe pacpoCTpaHEHHE, IPEICTaBUTEIH:

-Otnen [lnayHOBUIHBIC:

Knacc IlnaynoBwie: mopsanok JlpenanogukycoBbie (poa ACTEpOKCHIOH, POJI
Jpenanogukyc, BHEIIHEE CTPOCHUE, BaKHEHIIne OWOJIOTHUYECKHE TEHACHIINH);
nopsnok IlnayHoBeie (Ilnmayn BynaBoBHAHBIN, >KU3HEHHBIA IUKJ, BHELIHEE
CTpO€Hue, aHaTOMHUsI cTeOJIs1, MOP(OTIOTHS 3apOCTKA)

Knacc IMonymnukoBsie: nopsgok CenarnnesnioBslie (CenarnHeia, BHCIIHUM BUI,
CTpO€HUE CTPOOUJIbI, AHATOMUS MHUKPOCIOPAHTHS M METacClOpaHTrus); MOPSAOK
[TonymnaukoBbie (ITonymHuk O3EpHBIA, BHENIHEE CTPOEHUE, OCOOEHHOCTH
IIPOU3PACTAHUS).

HckonaeMble pa3HocnopoBble IwiayHOBUIHbIE (Curwuispus, IlneBpomeiis)
BHEILIHUI BUJI, PEKOHCTPYKLIHS.

-Otnen XBOIIEBUIHEIE:
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Knacc Cdenopunnossie. Ocobennoctu ¢opmupoBanus aucta. CheHoPuiuym,
PEKOHCTPYKIUSI BHEITHETO CTPOEHUS.

Knacc XBomieBbie: nopsiaok KamamuTtoBble (pEKOHCTPYKIMS BHEIIHETO BHJIA);
nopsiIok  XBolleBble. BHeliHee cTpoeHue, aHatoMus cTeOsst, Mopdoiorus
rameropura. Ounorene3. Xpomr Iloneroit, XBomr JIyrosoi, XBoir 3uUMYIOLINH,
XBoIl bo1oTHEI.

-Otnen [lanmopotHukoBuanbie. O6mas xapakrepuctuka. dusorenes. Ku3HeHHbIE
dbopmpbl, BeretatTuBHOE pazMHOKeHHE. AHATOMUS CTE€0Is (TIEPEX0.T OT MPOTOCTEIIBI
K TUKTHOCTENE). AHATOMUYECKOE CTPOEHHUE copyca. THUrbl raMeTopHUTOB.

Kiacc 3urotnepuenbie, pEKOHCTPYKIIMS BHEIIHETO BUJIA

Kiracc Y:KOBHUKOBBIE, BHEIITHEE CTPOCHUE

Kitacc MaparTtuesble, BHEIIHEE CTPOCHHE

Knacc Ilonunoguessie. Ilopsimok Ilonmunonuessie: ['umeHodumn (BHelIHee
CTpoeHue, ocobeHHocTu mpouspactanus). Opiak, AcmieHuyM, brexnyw,
[[MuroBHuk, aBamus, [ITepuc (BHEITHEE CTPOCHHUE, 0COOCHHOCTH MPOU3PACTAHNSA).
PaznocniopoBsie manopotHuku. Ilonmkiacc MapcuneeBbie (poa  Mapcumus,
Mapcunuss YereipéxnuctHas, Ilnmroneanna IllapoHocHast, BHeEIIHee CTpOEHHE,
ocoOeHHOCTH Tmpouspactanusi), nonakinacc CanbBuHueBbie (pon CalbBUHUS,
CanbBunusa IlnaBaromas, >XKM3HEHHBIM LUKN, A3oima KaponwHCkas, BHENIHEe
CTpOEHHUE, 0COOEHHOCTH MPOU3PACTAHUS).

OBOJIIONMOHHBIE  TeHAeHIMU T1pynnbl  [Iparonocemennesle.  PexkoHcTpyknms
BHEIIIHETO BHJIA.

IpakTuka (1 ak. 4.). MUKpOCKOIHS: TperapaT CIOPOHOCHBIA KOJIOCOK XBOIIA,
npenapar copyc NanopoTHUKA, 3apOCTOK MarOPOTHHUKA.

Tema. 2.8. Cemennvie pacmenus. Ilonocemennvie (Xeounvie, Caconuxosvie,
I'némossie). Ioxpvimocemennvie. Dopmyna yeemxa.

Teopus (2 ak. 4.) Otaen I'onocemennnie. OOmas xapakrepuctuka, dOuorexnes.
Kuznennsiit iuki Ha npumepe CocHbl OOBIKHOBEHHOM.

-Knacc CemenHble manopoTHUKU. PekoHcTpykuus BHemHero Bupaa. Ilytu
dbopMHpPOBaHUS UHTETYMEHTA CEMsI3a4aTKOB.

-Kitacc bennetntToBbIe. PEKOHCTPYKIIHS BHEIITHETO CTPOECHUS.

-Knacc CarosuukoBeie. O01mias xapakrepuctruka. KuzHeHasle ¢popmbl. CTpoeHHE
CEMS3a4aTKOB.

-Knacc OOonoukocemennbie. Ddenpa, BenbBuuus, ['netym. BHemnuii Bug u
0COOEHHOCTH MPOU3PACTAHUS.

-Knacc ['mnkrossie. MickonaeMble U1 COBpEMEHHBIE BUbI. BHENTHEE CTPOECHHUE.
-Kimacc  XBoiigele. [loaxmacc  XBoWHBIE. DKOJOTMYECKHE  OCOOECHHOCTHU
npouspactanus. @DuiorerHes. AHaromuyeckoe cTpoeHue credns. CrpoeHue
penpoAyKTUBHBIX oOpraHoB. CeMelcTBO ApaykapueBble (BHEIIHEE CTPOCHHE,
O0COOCHHOCTH mpou3pacTanus), cemercTBo TakcomueBbie (CekBOIs, BHEITHEE
CTpOoeHHe, OCOOEHHOCTH mpouspactanus), cemedctBo Kumapucosbie (Tys,
MosxokeBenbHUK, Kumapuc, BHeITHEe CTpOeHHE, OCOOCHHOCTH MPOM3PACTAHUSA).
CemeiictBo CocHoBbie (JIuctBennuna, Kenp, Cocua, Enb, I[luxTta) BHemiHee
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CTPOCHHE, 0COOEHHOCTH MPOU3paCTaHMUS, X03MCTBEHHOE 3HA4YCHHUE,
HBOJIIOIMOHHBIE TPEOOPA30BAHMUS.

OBOJIIOLMOHHBIN  MyTh (opMuUpOBaHHS IBeTKa (rumore3bl). YacTu 1BETKa.
[Ipoucxoxaenne [IokpbITOCEMEHHBIX.

IIpakTuka (1 ak.4.). [Ilumku paznuyHbIX npeacraButenci cemeiictsa COCHOBBIE.
N3yuenue ctpoenus cemenn Keapa Cubupckoro (NmpoaoibHBIM — cpes).
Mukpockonusi: mpenapar MnornepeyHoro cpe3a XBOMHKH.

Tema. 2.9. [lokpvimocemennvle. QoHodonvHble: cemeticmea Opxuonvle, Apouonsie,
3naxu, Ocoxosvie, Jluneunvie. /[lgydonvusie: cemericmsea Kysuunkosvie, Jlagposoie,
Makosvie, Jlromukosvle, Bunocpaomusie, Poszoysemnvie, Tovikosvle, Opexosvle,
Kpecmoysemmuuie, Ilacnénosvle, 3onmuunvle, Konokonvuuxosuie

Teopus (3 ak. 4.). Kparkoe dunorenernaeckoe nmepeBo [[BETKOBBIX.
CpaBHutenbHas xapakrepuctuka J[By1oabHbIX 1 OTHOIOJIBHBIX.

-Knacc /IBynonbHbIE.

CewmeiictBo KysmmukoBeie: Kysmmnka benas, Erunerckuit Jlotoc, KyOsbimika
XKénras. OcobeHHOCTH poUu3pacTaHusl.

CewmelictBo JlaBpoBbIE:

CewmeiictBo MaxkoBsie: Yucroten, Mak (6unoxumus: MOp(hUH, KOJIEHH, MallaBepyrH).
Bnusuaue na ITHC.

CewmeiictBo JIroTukoBsie: Kynansnuia, Kanyxuuna, Betpenuna, Yuctsk, JIroTuk,
Axorut. OCOOCHHOCTH OMOXMMHH: aJIKaJOUbI, TITUKO3HIbI, CAIIOHUHEI, JTaKTOHEI,
CUHUJIbHAS KUCIIOTA.

CemeiictBo Bunorpamnsie: Iuccyc, Bunorpan J[leBuumii, Tetpacturma,
Pouruccyc.

CemeiictBo Po3zouetnbie: Arwomonsa, ['pyma, Manuna, 3emisiHuka, [lIunoBHuK,
Munnane, CniuBa, AGpukoc, [lepcuk, Bumns. Xo3siictBeHHoe 3HaueHue. Popmyna
U JuarpamMa 1BeTKa. B3anmMocBs3b CTpOCHUS TUHELES U THIIA TUIOI0B.

CemetictBo TrikoBbeie: Orypen, Hwias, ApOy3, TeikBa, KaGaukm, KosoruHr.
XoszsicTBeHHOE 3HaueHue. opMyna 1 quarpaMmma UBeTka. B3auMocBs3b CTpOeHUs
TUHELEes U TUIa TUI0I0B.

CewmetictBo OpexoBbie: Opex I'penikuii. OcOOESHHOCTH TIJI0JIOB.

CemeiictBo Kpectonsetnoie: Kamycrta, Pena, bproksa, Panc, ['opuunia, Peabka.
XoszsicTBeHHOE 3HaueHue. opMyna u quarpaMmma UBeTka. B3auMocBs3b CTpOEHUs
TUHEles U TUIa TUI0JI0B.

CewmeiictBo IlacnénoBbie: Tabak (ankanoug HUKOTMH), benena wu [ypman
(ayIKaIouABL:THOCIIUAMUH, aTpoNuH, ckonojamuH, BiausHue Ha [[HC), Iletynus,
[Tomupop, [lepen, bennanona (arponun), Kaprodens, baknaxansl. Xo3sHicTBEHHOE
3HaueHue. @opmysa u Auarpamma IBeTka. B3auMocBsa3b CTpOCHUS TUHEINES U THTIA
TJI0JI0B.

CewmeiictBo 3onHTHuHbIe: MopkoBs, Ilerpymika, Ilactepnak, Cenbunepeid, Tmum,
Kopuannp, Anuc, Bex S10BUTHI.
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CewmeiictBo boOossie: Jlronun, Jlrouepna, Jonnuk, Knesep, Actparan, Apaxwuc,
Buka, I'opox, ®@aconb, Cosi. Xo3siictBeHHOE 3HaueHne. dopMyna U guarpamma
1BeTKa. B3auMoCBs3b CTpOCHMS TMHELES U TUTIA TI0/I0B.

CewmeiictBo  KonokonbunkoBeie: Konokonpunk — Cubupckuii, Komokonbunk
CKy4EeHHBII.

CemeiictBo  ClOXKHOLBETHBIE: OCOOCHHOCTH  COLIBETHSI, THUIIBI  LIBETKOB.
[Tonconueunuk, Pomamika, Teicsuenuctauk, Ilonsias, Ocot, ['opuak, [ukopuii,
OnyBaHYUK.

-Knacc OnHO0IBHEIE.

CemeiictBo Opxuasbsle: AtpeiuHuk, Jlnana Banwib, Benepun bammMavox,
danenorncuc, Jenapodbuym, Llumouauym. OcoOeHHOCTH TPOU3pACTAHHUS.
CemeiictBo Apounnbie: benokpbulbHUK, ApOHHMK, MoHcTepa, AHTypUyM,
dunonenapoH, Anokasus. OcCOOEHHOCTH TPOU3PACTAHHUSL.

CewmeiictBo 3maku: bambyk, Kykypysza, Copro, Puc, Kosbuib, Tumodeenka,
JIucoxBoct, OBec, TpoctHuk, Msarnuk, OBcsinuna, Kocrep, IlieHuna, sYMeHb.
OcoOeHHOCTH CTPOCHHMS IIBETKA, COIBETHs, TMoOera, aHaTOMHUsA CTEOJIs.
BereratTuBHOE€  pa3MHOXKEHHE. 3aKOH TOMOJIOTMYHBIX psioB  BaBuiiosa,
chOpMYJIMPOBAaHHBIA ~ HA  OCHOBE  CPaBHEHUA  CEIBCKOXO3SMCTBEHHBIX
OJIM3KOPOJCTBEHHBIX 3J1aKOB.

CewmeiictBo OcokoBbie: Ocoka, Koopesus. OcoOeHHOCTH I[BETKA U MPOU3paCTaHUsI.
CewmeiictBo Jluneiinbie: Jlyk, Yecnok, Boponmii I'maz m Kynena (rimmxo3uusbr:
NMapujvH, KOHBaJSIMApUH M UX BiausHUEe Ha cepane), Cmapxka, Yemepuna
(asikanmoubl: MPOTOBEPATPUH, MpoTOBepaTpuArH U ux BiausHue Ha [THC), JTunus,
Tronbman, ['mamuat, FHOkka. OCOOEHHOCTH BET€TAaTMBHOTO Pa3MHOKEHUS.
Xo3sicTBeHHOE 3HaueHne. Popmyiia u Auarpamma IBeTKa. B3auMocCBs3b CTpOEHUS
TUHEles U TUIa TUI0JI0B.

Tema 2.10. Pyoesicnoiii koumponn Nel (3 ax.u.)

Tema. 2.11. Ipubwl. Jluwatinuku. Pazeumue s6onoyuonusix uoeu. Hanpaenenue
agonoyuu. Pezynemamul 360a10yuU: MHO2000pasue 6uUd08, NPUCNOCOOIEHHOCMb
0peaHu3Mo8 Kk cpede obumanus. Buooobpaszosanue. Buo. Kpumepuu éuoa.
Teopus (3 ak.4.). IlapctBo ['pubsl. OOmias xapakrepuctuka. OcoOeHHOCTH
opranu3anuu TpuOHON KiIeTKku. OCOOEHHOCTH CTPOCHUSI MHUIIETUS TPUOOB.
becionoe wu momoBoe pasMmHOkeHue TpuboB. Hwusmme rpubsi: Kiacc
Xutpuauomuiletsl (ONbOUIUYM - Tapa3uT KamyCThl, CUHXUTPUYM - Tapa3uT
kaprodenst), Kimacc Oowmmunierst (CamnposerHueBbie, BHEIIHEE CTPOEHUE,
0COOCGHHOCTH pacmpocTtpaneHusi, ¢uropropa), Kmacc 3uromunerst (Mykop,
KU3HEHHBIA 1uKI). Beicime rpudsl: Knacc Ackomuuetst (Ilennunnn, Acnepru,
Myunucras poca, Cropsinbs, [poxoxu. 3nauenue. XKuzHeHnsle nukibl), Kmacc
bazunuomunietsl (TpyroBuk, benbiii rpub, ['onoBHSA, PrxaBuMHHBIE T'PHUOBIL.
3navenue. JKu3zneHHpld UK. Tunel 6a3uaueB). OOpa3 )XKU3HU U PacIpOCTPaHEHUE
rpuboB. DKoOJOTHYecCKue rpynmbl rpuOoB. [lpakThyeckoe 3HadeHHE TpHOOB.
duorenes rpuboOB.
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Otnen Jlumaitnuku. OOmas xapakTtepucTuka. BzaumooTHomienus rpuba u
BOZOpOCIM B JjumIaiiHuke. KoOMIOHEHTH JMmaiHuKoB. Mopdonorus u
aHATOMHUYECKOE CTPOCHHUE JMIIAWHUKOB. ODKOJOTHUYECKUE TPYNIbl. 3HAUYCHUE.
Pa3zmHokeHue.

Teopus »Bomtounn. CBHUIETENBCTBA HBOMIOLMH. Pa3BuUTHE 3BOJTIOLMOHHBIX WJECH.
[Ipennoceulku  BO3HUKHOBEHHUS  HABOJIOLMOHHBIX  BO33peHUl. Jlamapkuszm.
OosronmonHas teopus dapsuna. [Tpuznaku Buga. Y. JlapBuH — OCHOBOITOJIOKHHK
yueHuss 00 3Bomouud. JIBWKylIMe CHIIBI  3BOJIIOUMHU:  HACIEACTBEHHAs
W3MEHYHMBOCTh, OOpH0Oa 3a CyIIECTBOBAHME, €CTECTBEHHBIM 0TOOp. EcTecTBeHHBIN
ot6op - Hampasmustoumii paxtop DBomonuu. DOpMBI €CTECTBEHHOro OTOOpA.
Bo3HUKHOBEHHE aganTalyii B pe3ylbTaTe €CTeCTBEHHOTO OTOOpa M HBOJIOLHUU.
MukposBomoniisi ¥ Makpo’Bojronus. M3omsumss W BUIooOpazoBaHue
(cumnaTtpuueckoe, amonarpudeckoe). Bun. Kpurepum Bupa. DBodtouus U Mbl.
Hamnpasnenue sBosonun: Ouonorudeckuit mporpecc (apomopdo3, uanoaganTaus,
nere”epanus), Oumosiormueckuii perpecc. Ilomymnsinus - 3yeMeHTapHas €IWHUIIA
IBOJIFOLIUY.

Tema. 2.12. Cunmemuueckas meopusi 380Jr0yuu. /{okazamenbcmea 2680.II0YUL.
Teopusi buoxumuuecrkou 3eontoyuu. J[HK kax pesyromam s6onoyuu PHK.
Daxmopuwi 360a10uUU, hopmbl, Opeli.

Teopus (3 ak. 4.). CuHTeTHUECKasT TEOPHUS IBOJIIOIUHN (OCHOBHBIC IMOJIOKEHUS).
[TaneonTonornyeckue u Ouoreorpaduyeckue (Ouoreorpaduueckue 00JIACTH)
CBUJICTENILCTBA HBOMIOUMHM. CpaBHUTEIILHO-aHATOMUYECKUE (AHAJIOTUYHBIE U
TOMOJIOTUYHBIE  BUJbI, PYAUMEHTH W aTaBU3Mbl) M 3IMOPHOJOTHYECKHUE
(AMOpHUOJIOTUYECKHE PYAUMEHTHl M aTaBU3Mbl) CBUJIETEIILCTBA DBOJIIOIUHU.
MonekynasipHO-TeHETUYECKUE CBUICTEIHCTBA IBOJIOLUU (TOMOJOTUYHBIE OpPTraHbI,
mytanuu, OHII, punorenernueckoe 1peso).

[IpencraBiennss 0 BO3BHUKHOBEHUU ku3HU Ha 3emuie. OnbiT Jlyu [lactepa. Teopus
nancriepmuu. ['unoreza Onapuna-Xomnaeiina. Teopust 6monosza ([x. bepuan).
AOGuoreHHbIl cuHTE3 opranndeckux coeaunenuit (OneiT Ctennu Mumnepa). PHK
mup. Pubo3umbl. @opmupoBanue u 3Bojronus TpoOuoHToB. OOpazoBaHue U
ABOJTIOIHUS OMoJIoTHYecKnX MeMOpaH. CriocoObl MUTAHUS TTEPBBIX OPTAaHU3MOB.
Cnyuaiinbie mporecchl B momyssiusax. peitd renos. IlomynsiinoHHBIE BOJHBI
Oddext OyThUIOUHOTO TOPIIBIIIKA. DPPEKT OCHOBATENS.

Tema. 2.13. Dsonroyus opeanuyecko2o mupa. Ipsl U nepuoobl.

Teopus (3 ak. 4.). Ilameontonorus. CoOBpeMEHHBIE METOABI HCCIIEIOBAHUA
okameHenocre. ['eoxpoHonorusa. WM3menenme wimmara. Karapxei. Apxen
(ctpomartonutel). Bo3uukHoBeHue ¢orocunteza. [Iporeposzoit. CumOnoTHyeckas
Teopusi o0pa3oBaHUsl dyKapUOTUUECKOW KieTku. COBpEMEHHbIE MPEACTaBICHUS
cucTeMaTHKH dykapuot, padoter: Burki etal. 2019, The New Tree of Eukaryotes;
Adl et al. 2018, Revisions to the Classification, Nomenclature, and Diversity of
Eukaryotes. YBenuuenue MHOrooOpasust >KHBOTHBIX, diaKkapckas ¢ayHa. Pa3Burtue
xku3Hu B [laneo3oe. Pazsutne xu3uu B Me3oszoe. Passutue xu3nHu B KaliHo3oe.
MaccoBbie BBIMUPaHUSI B ICTOPUU 3EMJIH.
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Tema. 2.14. Anmponozenes
Teopussi (3 ak. 4.). AuTpomoreHe3. AHTponoJiorus. JlaHHbIE CpaBHUTEILHOU
aHatromud. COBpPEMEHHbIE POJCTBEHHHKM 4YesnoBeka. lloBeneHue mnpumaros:
WHCTUHKTBI, YCIIOBHBIE PEQIIEKChI, MpeaMeTHas JeATeIbHOCTh. MOJIEKyIsIpHO-
F€HETUYECKUE JAHHBIE, YKA3bIBAIOIINE MECTO YEJIOBEKA B CHCTEME KUBOTO MHUpA.
Hckonaembie npumarsl. Jpuonureku. [IpokoHCyII.
DBOJIFOIIUOHHBIE JIMHUA aBCTPAJIOMUTEKOB: adapckuii (rpanuibHbIC
aBCTPAJIONUTEKH), aPpUKAHCKUKA (aBTpaJomUTeK ceamuba, uyenoBek Hamemnu.
[Tapantpon maccuBHslif). [lapanTpon a¢uonckuii - mapantpon boiica.
Pannne Xomo. UenoBek ymensiii. UemoBek pyaoiab(CKui.
YemoBek pabOTAFOIIIHIA.
OBOMIOIMOHHBIE TUHUH YenoBeK NpAMOXOAIIni AQpuKu:
-UenoBek npsaMOXOoaAmnid A31A: MUTEKAHTPOIT OCTpOBa fBa, cuHanTpon u3 Kuras.
-Uenosek reinensoeprckuii EBpornsl - UenoBek HeannepTaibckuii EBporbi.
-Uenosek reinensoeprckuii Abpuku - Yenoek Pa3yMHbIN.
buonorunyeckue dakTopsl 3BoONMH YesnoBeka. ColuanbHble (hakTOPbl HBOIOIUU
yenoBeka. TpynoBas aestenbHOCTh. Opyausa Tpyaa. Melenue.YenoBeueckue
pachl.
Tema. 2.15. OcHosvl 5xK0n02UU. B3aumocesazu opeanuzmos u okpyscaroujeli cpeosi.
Ikonozus nonyrayuu. buozeoyenos.
Teopuss (3 ak.u4.). B3anmocCBsA3M OpraHW3sMOB UM OKPYKAIOUIEH CpEabl
(Ouotmueckue, abMOTHYECKHE M aHTponoreHHble Qakrtopsl). I[lomymsamus kak
JKoJorMYeckass  cucrema  (mocenenue, paccenenue). IIpocTpaHcTBeHHas
(paBHOMEpHOE, CIy4yalHO€ M MO3aMYHOE Pa3MEILECHHE) U BPEMEHHasi CTPYKTypa
NOMYJISILUU. [Tonosas u BO3pacTHast CTPYKTYypa MOMYJISALINN
(camoBocmpousBeaeHue). OyHKIMOHATBHAS CTPYKTYypa MOMYJISIUUUA (CTas, CeMbs,
KOJIOHMSI). JIlMHaMuKa MOMYJSINNA, TOMYJISIIMOHHBIE BOJHBI, KPUBBIC BHDKUBAHUSI.
Mogens Manberyca. Mogens @epxrosbera. I3MeHUYnBOCTD NPUPOAHBIX TOYJISLIHAM.
['enernueckas CTpyKTypa nomnysisiuii. Y paBuenune Xapau-BaitnOepra.
[Tprcroco6IeHHOCTD. AnanTtanuu: MOpPGh0I0ro-aHaATOMUYECKHE,
dbusnonoruyeckue, IMoBeaeHYecKre. buosornueckue pUTMBI, TEPHOJ TOKOS,
aHabuo3, Tuarnays3a, MUTpaluy NpeaeTHIX NTUIl. JKU3HEeHHas CTpaTerus.
Tema. 2.16 Cyxyeccuu. Aepoyenoswvi. buocgepa
Teopus (3 ak.4.). DxocucrteMa. B3aumMonencTBusi pasHbIX BUJIOB B 3KOCHCTEME
(KOHKYpEHIIHS, XUITHUYECTBO, CHMOHO3, MApa3UTHU3M, aMEHCaJIu3M,
KOMMEHCAJIM3M, MYTYyaju3M, MPOTOKOOIepalus, HeUuTpanu3M). XapaKTepUCTUKU
coobmectBa.  [IpoaykTuBHBIE  OCOOEHHOCTH  coobmiecTB.  [IpomyueHTsl,
KOHCYMEHTBI, PEeTyIICHTHI.
Tema 2.17. Pybesicnwiii koumpoaws Ne2 (3 ax.u.)

Pa3nen 3. Uurencus EI'D
Tema. 3.1. Buoxumus u yumonozus
Teopus (2 ak.u.). OcaoBbl buoxumuu. Ctpoenue u GyHKIUU: OEIKOB, JIUIHIOB,
YTIE€BOJOB, HYKIEHMHOBBIX KHUCJIOT. OCHOBBI nutonoruu. CtpoeHue W (PyHKIUU:
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MeMOpaHbl KJIETKH, MOCTOSHHBIX CTPYKTYp KIETKH (OPTaHOWIOB), BPEMEHHBIX
CTPYKTYp KJIETKH (BKJItOueHUU). OTIMYUS NPOKApUOT OT FyKapuoTa. 3HAUYCHUE
OaKTepuH.
Tema. 3.2. Obmen sewecms.
Teopus (2 ak.4.). OCHOBBI TEOPUU MPOIIECCOB: (POTOCUHTE3A, OMOCUHTE3a OEIKOB,
HPHEPreTUYECKOro oOMeHa. XapaKTepUCTUKHU IJIACTUYECKOTO U IHEPreTUYECKOTO
OOMEHOB.
Tema. 3.3. [ enemuxa.
Teopuss (2 ak.4.). OcHOBHbIE TOJIOKEHUS 3akOHOB Menaens, MopraHa.
CueruieHHOe ¢ TIOJIOM HaclienoBanue. [lceBgoayrocoMHOE HaciedOBaHUE.
['enetmyeckue kaptel  xpomocoMm. [pymmel  kpoBu. KomomuHHpOBaHuE.
PonocnoBHsle.
Tema. 3.4. [luwesvie cea3u 6 s3kocucmeme. Kpyzosopom eewyecme u npespaujerue
oHepauU
Teopusi (2 ak. 4.). [IumeBbie CBsA3M B IKOCHUCTEME. DHEPreTUUECKUE CBSI3U U
TpoUUeCcKue CeTh. DKOJOTHYECKHME NHUpaMujbl. BUOKOCHAas M KOCHas YacTu
HPKOCUCTEMBI (IUpaMuga YUCICHHOCTH, MHUpaMHaa OHOMAacChl, MHUpaMUa
npoaykiuu). KpyroBopor BemiecTB M mpeBpaumieHue 3Hepruu. Kpyrosopot
KHCJIOpPOJA, YIJIEpO/a, a30Ta, BOJIbI.
Tema. 3.5. Oxonoeuueckue npoonemvl. Ilocnedcmaus oessmenbHOCMU Yel08eKa 8
aKocucmemax
Teopus (2 ak. 4.). I[locieacTBUS IEATENLHOCTH YEJNIOBEKAa B JKOCHCTEMax.
Boccranosnenue u aerpananus 3xocucteM. Kpacueie kauru. Ocobo oxpaHsieMble
MIPUPOJHBIE TEPPUTOPUU. 3anoBeIHWKWA. HanuoHanpHble mnmapku. 3aKa3HHKU.
[JaMATHUKN TPUPOIBI. DBHOJOTMYECKMN MOHHUTOPHUHI. «3€JI€HAsl PEBOJIFOLUD).
buoTtonnuso.
Tema 3.6. [Ipomesxcymounas ammecmayusi 6 popme sx3amena no pazoenam 2-3 (3
ax.u.)

3. ®opMbI aTTECTAIUMN U OLIEHOYHbIE MATEPUAJIBI

No DopMBbI IPOBEJAECHUS TexHuueckoe u Bunbt paboTsr
n/n TEKyLIEero KOHTPOJIs COKpaIlEHHOE obyuatomuxcst (BPO) *** Tunsl KOHTpOIIA
yCIIEBAEMOCTU U HAaUMEHOBaHHE
MIPOMEKYTOYHOM aTTeCcTalluu
obyuaromuxcs (PTKY)
A | Pabora Ha 3aHATHH 110 VYuacrtue
VY4er akTuBHOCTH (A) AKTHBHOCTB
1 TeMe
Omnpoc nucemennbii (OIT) Ompoc Brinonxenue 3ananus B Homarnnusis
2 JUCTAaHIIMOHHO MUCbMEHHBIH OIl | muceMeHHOM Qopme pabota
Brinosnnenue TecTtoBOro Brinonnenue

TectupoBanue B

3 . TectupoBanue TD | 3agaHus B 2NEKTPOHHOU 00s13aTeNnbEHO
anekTpoHHO# popme (TI) P TP
bopme
4 [IpakTukym [P | BemonHeHue Beinonnenue
[MpakTryeckas padora (ITP) p Y .
MIPaKTHYECKOH paboThI 00s13aTeNnbEHO
5 . TectupoBanue OT | BelnonHeHHe TECTOBOIO Brinonnenue
OK3aMeHalMOHHBIN TECT .
OT) 3aJlaHys B 3JIEKTPOHHOM 00s13aTeNnbEHO
dhopme
6 Omnpoc mucemenHsIi (OIT) Omnpoc OIl | BeimonHeHwe 3aqaHus B Brinonnenue

9K3aMEHAIIMOHHbBIN MMUCbMEHHBIN MMCbMEHHOU hopme 00s13aTeNTHLHO
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4. Opranu3anoHHO-Nearoru4ecKne yCJI0BHUs peaju3aliu NporpaMmbl
4.1. MarepuaJibHO-TEXHHYECKHE YCIOBHS Peain3aluu NPOrpaMMbl

Kaxnapiii oOywaromuiicss B TEUEHHE BCEro Iepuoaa oOyueHus obecreueH
VH/IMBU1yaJIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHON MH(OPMALIMOHHO-
o0pa30BaTeNpbHON Cpefie YHUBEpPCUTETa U3 JII0OOM TOYKHM, B KOTOPOH HMeEeTcs
J0CTyNl K MH()OPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTn «HTepHeT» (nanee -
ceTb «HTEpHET»), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

[Tomemienust MmpeAcCTaBISAIOT cOOOW y4yeOHbIE ayIUTOPUU ISl TPOBEIACHHUS
Y4eOHBIX 3aHSATUM, MPETyCMOTPEHHBbIE paboyeld MpOrpaMMoil, OCHAIICHHBIC
0o0Opy/IOBaHMEM W  TEXHMYECKUMH CpeACTBaMH  O0y4deHHs  (HOYTOyKw,
CTal[MOHAPHBIE KOMITBIOTEPHI, MYJIbTUMEIUUHBINA MPOEKTOP, MPOECKIMOHHBIA 3KpaH
WIN UHTEPAKTUBHAS IOCKA, OJIOK yIpaBlIeHUsI 000pYI0BAaHUEM)

[lomemienuss s CaMOCTOATENBHOM pabOThl OOyYarOmMXCsl OCHALIEHBI
KOMITBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTu «HTEepHET» N
o0ecrieueHrneM JOCTya B AJIEKTPOHHYIO HH(POPMaLIMOHHO-00pa30BaTENbHYIO CPEAY
YHuBepcurera.

JlaGoparopun AJii MPOBEAEHUS MPAKTUYECKUX 3aHATHM U AJI1 BBIIOJHEHMS
yyalmmucs 1abopaTopHBIX pabOT OCHalIeHbI TpUOOpaMu, HAOOpaMH peaKTUBOB U
XAMHUYECKOU TTOCY/IBI.

YHuBepcurer obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3MOHHOTO H
CBOOOJIHO pacIpoCTPaHsIEMOr0 MPOrPaMMHOTO 00ECTIEYEHUS.

4.2. Y4yeOHO-MeTOAMYECKOEe U MHPOPMALMOHHOE o0ecnedyeHre MporpaMMmal
Pexomenayemas iureparypa

. [Iymuoit B.K., Heimmun M. buomorus. 11 xmacc. VYueOHuk st
o0mreoOpa3oBaTeIbHBIX Opranu3anuii: b63 yriy0iaeHHbIH YPOBEHB - 2-¢ U3, -
M.: [Ipocsewmenue, 2020. - 383 c.

o  IlpaxTuueckas 6Guosorust 1jsi oMMMIUAIHUKOB of pen. J[.A. Pemerosa. M3,
2-¢ uct. - M.: IlpocBemenue, 2018. - 350c.

o  buwmmu, Kpeixanosckuii: buonorus. [Tonneiii kypc. B 3-x tomax. Tom 1.
Anaromusa — M.: OO0 «M3parenbckuit nom «OHUKC 21 Bex». 2004. — 864

o  Teitnop A., 'pun H., Crayt V. buonorus: B 3 1. iep. 3-ro anri. uza.—12-e
u3n.—M.: Jlabopatopus 3uanwmii, 2020.

o Jpmvmmmry I'M., Cabmuna O.B. buomorms. 10-11 kmaccel. YriayOiaeHHBIN
ypoBeHb. [Ipaktukym. b63 yueOHoe nmocodue - 5-e¢ uza. - M.: [Ipocsenienue,
2023, -159 c.

. [ITapoBa N.X. 300m0rust 6ecnno3BoHOYHbIX: Yueb. [ns ctya. Beicii. Yueo.
3aBenenuil. - M.: I'ymanut. U3a. Henatp BJIAIOC, 2002. - 592 ¢

o Ilepbaxo M.B., Makcumosa 10.B., Cy60oTuna E.}O. Maiblii npakTUKyM 10
300J10TUM  OECMO3BOHOYHBIX: YyuyeOHO-MeToauyeckoe mocodue. - Tomck:

M3patensckuit oM Tomckoro rocynapcTBeHHOro yHuBepcurera, 2015. —
172c.
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4.
S.

Haymor H.II., Kaprames H.H. 3oonorus no3Bonounsix. - Y. 1. - Husmmue
XOpAOBbIE, OECUETIOCTHBIE, PHIObI, 36eMHOBOJIHbIE: YueOHUK it Ouoin. Crerl.
VH-TOB. - M.: Beicni.mkona, 1979. - 333 c., un
Haymor H.II., Kaprames H.H. 3oonmoruss no3BoHouHeix. - Y. 2. -
[Ipecmbikarommecs, NTUII, MIEKONMUTatomue: Y4eOonuk ais ouon. Cnen. YH-
TOB. - M.: Beicm. IlIkoma, 1979. - 272 c. nin.
Tuxomupor ®.K. boranuka: Y4ueOHUK 1S C.-X. BY30B. - 4-¢ U31., 101. - M.:
Bricmag mkona, 1978. - 439c., nin.
[Tonesoii B.B. ®uznonorus pacrenuii. - M.: Beicur.mkona, 1989. - 464 c.
['opnenko M.B. Kypc Hu3mux pacrenuit. - M.: Beicmas mkosna, 1981. - 520 c.
Opepr P.®. Anatomus pacreHuid O3ay. Mepucrembl, KIETKM M TKaHU
pacteHuit: crpoenue, Gpynknuu u pazsutue / P.®d. Osept; nep. C anri. Ilox
pea. Kang. buon. Hayk A.B. Crenanooii. - M: BMMHOM. Jlaboparopus
3"HaHui, 2016. - 600 c.: . - (Jlydmuii 3apyOexHbIi yueOHUK).
Enenenckuii A.I'., ConoBbeBa M.I1., Tuxomupos B.H. boranuka BbIcIINX, WX
Ha3eMHBIX, pacTeHuil. - M.: Akanemus, 2004. - 432 c.

Ilepedyennb pecypcoB MHGPOPMANUOHHO - TEJIEKOMMYHUKAIIMOHHOH CeTH

«AHnTepHeT»

Caiirt xadenpst xumur PHUMY : http://www.rsmu.ru/ — kadeapsr — kadenpa
XUMUHU
Bukunenus — wuHdopManusa 1o BCeM pazjesiaM OHOJIOTMM U CMEXHBIX
nucuuriuH http://ru.wikipedia.org/wiki/ (Ha pycckoM si3bIKe)
The Blue Book — odurnansHoe pykoBoactBo IUPAC mo HomeHKIaType
http://www.acdlabs.com/iupac/nomenclature/ (Ha aHTTMICKOM SI3BIKE)
http://www.alhimik.ru
https://acetyl.ru/

Ilepeyens UHGPOPMALMOHHBIX TEXHOJIOTHHM, HCIHOJb3yeMbIX MPH

OCyIIleCTBJIEHUH 00Pa30BaTEIbHOIO MpoLecca Mo mporpamMme 00y4eHusI

1.
2.

ABTOMAaTU3UpPOBAHHASI 0Opa30BaTeIbHAS CPe/la YHUBEPCUTETA.
bamibHO-pedTHHTOBas cucreMa KOHTpPOJIA KayecTBa OCBOCHHUS
oOpa3oBaTenbHON TPOrpaMMbl B aBTOMATHU3MPOBAHHON 00pa3oBaTEbHOMN
cucTeMe Y HUBEPCUTETA.
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[Ipunoxenue

KAJJEHIOAPH -TEMATHYECKHUUN NIJIOAH
JABOPATOPHO-TIPAKTHUYECKHNUX 3AHATHHU
mo KypcCcy "pupuojgJjorma"

nas oO0yvarwmuxcs 11 kamacca YHUBEPCHTETCKOMN IIKOIIBH

Xumbuollnrwc

B OCEHHEM CceMeCTDpE

o~ 2023-2024 yuebuHOTO T OJa
N Jlara Coaep:xaHue 3aHATHSA Bupa xonTpos Bbanisl
n/n 3aHATHSA
Cucremaruka opranuueckoro mupa. IloanapctBo | AKTMBHOCTb 10
OOHOKJIETOUHBIE. Oo6mwas XapaKTepUCTHKA
1 | 02.10-07.10 | mpocteitmmx. Capkomacturodopsr, HWHPy30puu,
AnukoMmiuiekcel, ['perapunbl, Muxkpocnopuauu,
XKryrukonocupl, TpuxomMoHaabl, OnaJuHBL
ITonuapctBo MHOroKJIETOYHBIE. ['unotessl | AKTUBHOCTD 10
IPOUCXOKACHUS MHOT'OKJIETOYHOCTH. Tun | [IpakTukym 10
IInacTuH4arsle. Tun ['y0Oxu. Tun | Onpoc nucemennsiid | 10
2 | 09.10-14.10
Kumeunononocraslie: I'uaponausie, Cundouninsie u
Kopamnoseie nonumel. ['peOneBuku, [loronodopsr,
CHUIYHKYJIU L.
Tun  Ilnockume  yepBu:  PecHuuHble  4yepBHU, | AKTUBHOCTh 10
3 | 16.10-21.10 | Tpematonst, JlenTounsie uepBu. XKuznennsle nukisl | [IpakTukym 10
napasuTHYECKUx Gopm. Omnpoc nucemennbii | 10
Tun  Kpyrnble uyepBu. JKusHeHHble  IUKJIBI | AKTUBHOCTh 10
4 | 23.10-28.10 | mapasutuueckux c¢opMm. Tun Kompuareie yepsu: | [Ipaktuxym 10
[Tonuxetsl, Onuroxersl, [ IusBku. Onpoc NMUChbMEHHBII 10
Tun Ynenuctonorume. Ilogrun JKaGpoapiuamue. | AKTUBHOCTb 10
Knacc PakooOpasnsie. [Toarun Xenunepossie. Kitace | [Ipaktukym 10
5 | 30.10-04.11 | [MaykooOpa3HsbIe. IIpencraBurenu kiacca | Onpoc nuceMenHbiii | 10
[TaykooOpasubie: CKOpPIUOHBI, TAyKH, KJIEMIH,
(pUHBL, COJBITYTH, CEHOKOCIIBI.
Tun Unenucronorue. Ilogtun Ilectunorue. Kiacc | AKTUBHOCTE 10
Hacexomsbie. Knaccugukanus HacekoMmbix mno tuny | [Ipaktuxym 10
6 | 06.11-11.11 | meramopdo3a B >Ku3HEHHOM IuKiIe. 3HadeHue | Onpoc nmucbMeHHbld | 10
Meramopdosa. OTpsasl HaceKOMbIX. OcOOEHHOCTH
COIMAIBHBIX HACEKOMBIX.
13.11-18.11 Tun Mostrocku. Kiaccet bproxoHorue, | AKTUBHOCTB 10
7 JIBycTBOpUAaTHIE, I'onoBoHorME. 3nauenue | [TpakTukym 10
MOJUTIOCKOB JJIs 4enoBeKa. [lapa3nTel MOJIITIOCKOB Omnpoc nucemennbii | 10
7 | 20.11-25.11 | PYBEXHbBIV KOHTPOJIb | Tecr 20
(Tun XopaoBsle. XapakTepHbIe 4epThl | AKTUBHOCTD 10
IIpeICTaBUTENEH IO TUIIOB becuepennsie, | [IpakTukym 10
8 | 20.11-25.11 .
JImannouHoxopaoBsle,) Kimacc kpyrmopotsie. Kiacce | Ompoc nucemennsiii | 10
Xpsmeble poiobl. Kitace KocTHbIE pHIOHL.
Kitace AMpuodun. XapakTepHble 4yepThl | AKTUBHOCTD 10
9 | 27.11-02.12 npejcTaBuTeNell oTpsaaoB ampuouil u ux 3HadeHue | [Ipaktukym 10
JUI YernoBeka. Dxonorus am¢uomidi. Perenepamnms. | Onpoc nmucemennsnid | 10

Kiace [Ipecmbikaromuecs. Baxuernimue
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MPEICTABUTENN U ITUKITBI KX PA3BUTHSL. 3HAYCHHE IS
yesioBeka. Beimepiue siepsl.
Kmacc Iltumpr. OOmasi XapakTepHCTHKa Kiacca. | AKTHBHOCTh 10
10 | 04.12-09.12 | IlpucnocoGnenust ntun K nojiery. IlpeacraButenu | Ompoc nucemenusii | 10
pa3HbIX OTPSAOB NTHUIl M UX 3HAUCHUE I YeJIOBEKa
Kiacc Mnekonuraromue. CpaBHUTEIbHBIN AKTUBHOCTH 10
11 | 11.12-16.12 | 5BOJIOLMOHHBIN 0030p CUCTEM OpPraHOB [TpakTukym 10
II03BOHOYHBIX KMBOTHBIX. Omnpoc nucemennsii | 10
Tecr, 20
12 | 18.12-23.12 | Dx3ameH Onpoc nuchMennpii | 10
25.12-30.12 | IMepecnaua sx3ameHa
! A KAJEHJAPHO-TEMATHUYECKUN NJIAAH
r = JABOPATOPHO-OIPAKTHUHYECKUX 3AHATHUHU
’ X|b

\*|ES

XM [-Y.WO"VF,

>

o KypCy "ppuoJjagorma?"

‘ nas obywgaromuxcs 11 kmacca YHUBEPCHTETCKOMN IIKOIEH

Xumbuollnroc

B B€ECeEHHEeM ceMecTpeE

2023-2024 yuebuHOTO T OJa
N | JlaTa 3aHATHSA ConepxaHue 3aHATHSA Bua koHTpOJISA Bbanasbl
08.01-13.01 [Tepecnaua sx3amMeHa
[IpokapuoTsl, CTpOoeHHE, 0OCOOEHHOCTH AKTUBHOCTH 10
IIPOLIECCOB KU3ZHEAEATEIBHOCTH. [IpakTukym 10
1 |15.01-20.01 .
Knaccudukanus. 3aboneBanus, Omnpoc nucemennsrid | 10
BbI3bIBaE€Mbl€ OAKTEPUSIMU.
Bricine pacteHus: U BOJIOPOCIIH. AKTHBHOCTB 10
I'unoTtessl MPOUCXOKAECHUS BBICIIINX [IpakTukym 10
pacTeHui. TKaHU BBICIIUX PACTEHUN: Omnpoc nucbmenHslii | 10
NapeHxuMa, KOJUIEHXUMa, CKIIEPEeHXHMa,
2 | 22.01-27.01 Kceunema, prosma, anuaepma, nepuaepma.
[ToOer: mepBrUYHas CTPYKTypa U pa3BUTHE.
Mopdororus aucra, pa3BUTHE U ONa/IeHUE
nucta. PazButne 1setka. Moaudukaum
OpPraHoOB PacTEHHUH.
I'enepaTtuBHBIE OpPraHbl pACTEHUM. AKTUBHOCTb 10
BereratuBHoe pasmHoxkeHue. LBeTok, Omnpoc nucbmennsii | 10
3 | 29.01-03.02 ombuieHNe. J[BOifHOE OTUIOIOTBOPEHHE.
Cemena, knaccupuKanus mio0B.
CouBeTtus.
KopeHb, KOpHEBBIE CCTEMBI AKTHBHOCTb 10
Monudukauuu kopus. [Tutanue pactenmii | [IpakTukym 10
4 | 05.02-10.02 Y TI0YBa. Makpo- U MUKPOIJIEMEHTHI. Omnpoc nucemennsii | 10
KpyroBopoT nuTaTesnbHbIX BELIECTB.
Y no6penust. PU3M0N0THs pPaCTeHUH.
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Cuctematuka pacteHuid. OMHOKJIETOYHbIE | AKTHBHOCTH 10
Y MHOTOKJIETOYHBIE POTUCTHI (BOJHBIE IIpakTukym 10
5 112.02-17.02 IUIECEHH, CIIM3EBUKH, OTHOKIETOUHBIE Onpoc nmucbmennsrii | 10
BOJIOPOCIH, KpaCHBIC, OypbIE U 3eJICHbIC
BOJIOPOCIIH).
MoxoBuausie. CIIOEBUIIHBIE U AKTHUBHOCTH 10
6 | 19.02-24.02 00JIMCTBEHHBIC TTIEYEHOYHHUKH, HacTosmue, | [IpakTukym 10
charfoBble, aHPEEBHIC MXU. Omnpoc nucemennabi | 10
CropoBbIe COCYIUCThIE PACTEHUS. AKTHBHOCTh 10
7 1 26.02-02.03 OcoOenHocTu cTenbl, KopHell. Pactenus [IpakTuxkym 10
KaMEHHOYTOJILHOTO MEePUO/IaA. Omnpoc nucbmennsiit | 10
ITanopoTHUKOOOpa3HEIE.
Cemennsie pactenus. ['onocemeHHbIe AKTUBHOCTH 10
8 |04.03-09.03 (XBOIHBIC, CATOBHUKOBBIC, THETOBBIE). [IpakTukym 10
ITokpsiTocemenHble. DopMyia BETKA. Omnpoc mucemernabd | 10
OnHononbHEIE: ceMeiicTBa OpXUIHbIE, AKTHBHOCTE 10
Apounnsie, 3naku, OcokoBele, Jlwelinbie. | Onpoc mucbMennbiii | 10
JBynonbHble: cemelicTBa KyBIIMHKOBBIE,
9 |11.03-15.03 JlaBpoBbie, MakoBbie, JIIOTHKOBEIE,
Bunorpannsie, PozoneTHbie, THIKOBBIE,
Opexosbie, Kpecronernsie, [lacieHossie,
3oHTHYHbIE, KOJOKOILYMKOBBIC
10 | 18.03-22.03 PYBEJKHBII KOHTPOJIB || feer 20
['puOk1. JInmainuku. ['unore3nt AKTUBHOCTb 10
MIPOMCXOXICHUS KU3HU Ha 3emiie. Buj. Omnpoc mucemennbiid | 10
Kputepuu Buna. PesynbTaTsl 3BOJTIOLUU:
11 | 25.03-29.03 MHOT000pa3ue BUJIOB,
MPHUCTIOCOOJIEHHOCTh OPTaHU3MOB K Cpejie
oburtanus. BugoobpaszoBanue.
Hanpasnenue 3BomtoIuu.
CuHTeTn4eckasi TeOpust SBOIOIHH. AKTHBHOCTh 10
[oxa3arenbcTBa 3Boonuu. Teopus Omnpoc nucemennsrid | 10
12 | 01-04-05.04 buoxummueckoii spomonuu. JJHK kak
pesyabrat 3Bosonnu PHK. ®@aktopel
HBOJIIOINH, (POPMBI, Ipeiid.
08.04-12.04 OBOJIOLUS OPraHUYECKOTO MHpa. DPbl U AKTHBHOCTh § 10
13 NIEPUOJBI Omnpoc nucbMeHHblii | 10
08.04-12.04 HNurencus EI'D. bruoxumMus v UTOIOrUs e . 10
Omnpoc nucemennsii | 10
15.04-19.04 AHTpoTIOTEHE3. AKTUBHOCTS . 10
14 Omnpoc nucemenssiit | 10
15.04-19.04 HNurencus EI'D. OOMeH Belects ATIEEGEE . 10
Omnpoc nucemerasid | 10
OcHoBBI dK0JIOTHH. B3anmocBs3u AKTHBHOCTh 10
22.04-26.04 OpPraHU3MOB M OKpYXaroulei cpebl. Omnpoc mucemennsrid | 10
15 Dxosiorust nonyisuui. buoreonenos.
WNuTtencus EI'D. Pa3bop 3amanuii IMHUN AKTHBHOCTB 10
22.04-26.04 o
28 Omnpoc nucbmenHslii | 10
16 | 29.04-03.05 Cyxkueccun. Arponenossl. buocdepa. AKTUBHOCTb 10
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Omnpoc nmucemennsiii | 10

06.05-10.05 PYBEXKHBIN KOHTPOJIb IlI

Tecrt 20

18 | 13.05-17.05 DKk3aMeH .
Omnpoc nmucbmenHsbnid | 10

20.05-24.05 [Tepecnaya sx3ameHa
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