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|. IlosicHuTeIbHAS 3aIIMCKA

OnexkTuBHBI Kypc «CIOXXHBIE BONPOCHI OWMONOTHHM» B ILEsIX OOecreueHHs MPHHLIUIA
BapUAaTUBHOCTH M y4€Ta MHIMBHyaJTbHBIX MOTPEOHOCTEH, 0OYyUaIOMIMXCSl U MPU3BAH PEaTH30BATh
CIICAYIONIYI0 (YHKLHUIO: PACIIUPHUTh, YIIyOHTh, JOMOJIHUTH H3y4deHHE mnpenmMera «buomorusy,
BXO/ISIILIETO B IPEIMETHYIO 00J1acTh «ECTECTBEHHBIE HAYKM.

OnekTuBHbIN Kypc «CII0KHBIE BOIIPOCHI OMOJIOTHM» SBIISICTCS 0043aTEIbHBIM JUISl U3YYE€HUS! BCEMU
o0yyJaroIMMUCs Ha YpOBHE cpelHero oOlIiero oopa3zoBaHus, BbIOpaBIIMMU Ipeamer «buomorus»
KaK 00s13aTeJIbHBII B COOTBETCTBUE C IPOQPUIIEM U SIBJISAETCS OJHON U3 COCTABIISIFOILUX MPEAMETHON
obnacti «EcTeCTBEHHbIE HAYKM.

[Tporpamma snekTHBHOTO Kypca «CIoXKHBIE BOIPOCHI OMOJIOTMM» paccuuTaHa Ha 68
y4eOHBIX 4YacoB, Ha u3yueHue kKypca B 10 kmacce Boiaensercs 34 yaca (1 wac B Hememo), B 11
kiacce - 34 Jaca.

[Tporpamma s1ekTHBHOTO Kypca «Cl0KHbBIE BONPOCHI OHOJIOTUU» Ul 00pa30BaTeNbHBIX
OpraHu3alyii, peaJn3yoIMUX MporpaMMbl CpelHero ooOuero oOpazoBaHMs pa3paboTaHa B
COOTBETCTBHUH CO CJIEAYIOIIMMU HOPMaTUBHO-IIPABOBBIMHU JTOKYMEHTaMMU:

- ®enepanbHbiii 3akoH Poccuiickoit ®deneparuun ot 29 nmekadbps 2012 roma Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepannn» (C ”3BMEHEHUSMU U JIOIOIHEHUSIMHU);

- GenepanbHBIA TOCYAApCTBEHHBIM 00pa30BaTeNbHBIA CTaHIAPT CPEIHEro OO0IIero oO0pa3oBaHUA,
YTBEpKACHHBIN MpHKa3oM MuHuctepcTBa oOpasoBanust U Hayku Poccuiickoit denepanuunot 17
Mmas 2012 r. Ne 413 (c u3BMEHEHHUSAMHU U JONOJHEHUSIMHU);

- [lopsinok opraHuzanM M OCYLIECTBICHHMS OOpa30BaTEeIbHON JEATEIBHOCTH 0 OCHOBHBIM
00111e00pa3oBaTeIbHBIM TPOrpaMMaM — 0Opa3oBaTENIbHBIM MPOrpaMMaM HadaJbHOTO OOIIEro,
OCHOBHOTO OOIIET0 U CPEeJHEro o0IIero oopa3oBaHusl, YTBEPKIAEHHBIM MTPHUKa30M MHUHOOpHAyKH
Poccun ot 30.08.2013 roma Ne 1015(c u3smMeHEHUSIMH U JOTIOJTHEHUSIMHU );

- CanlluH 2.4.2.2821-10 «CaHUTapHO-3IUIEMUOJIOTHUECKUE TpeOOBaHUs K YCIOBUAM U
opranuzaiuu  oOy4eHMs B  00IIe0Opa3oBaTENbHBIX  YUPESKIACHUAX»,  YTBEPKIECHHBIM
nocTaHoByieHHeM [ 1aBHOTO rocyaapcTBeHHOro caHutapHoro Bpada PD ot 29.12.2010 Ne 189(c
WU3MEHEHHUSMH ¥ JIOTTOJTHEHUSIMHU ).

[Tporpamma >71€KTUBHOTO Kypca o0ecreunBaeT:

- YJIOBJIETBOPEHHE MHANBUIYAIBHBIX 3aIIPOCOB 00yYarOIUXCS;

- 00meo0pa3oBaTenbHYI0, OOMICKYJIBTYPHYIO COCTABIISIONIYIO TPH TOJYYCHUH CPEIHETO OOIIero
oOpa3zoBaHus;

- pa3BUTHE JMYHOCTH OOYyYaromMXCsl, MX IO3HABAaTENIbHBIX MHTEPECOB, HHTEIEKTYalbHOH U
[IEHHOCTHO-CMBICIIOBOH c(hepbl;

- pa3BUTHE HABBIKOB CAMOOOPA30BaHMs U CAMOIIPOCKTHPOBAHHUS;
yriayOsieHue, pacuIipeHre U CUCTEMaTU3alluI0 3HAaHUH B BBIOpaHHOM 00J1aCTH Hay4YHOTO 3HAHUS WIN
BU/JIA 1€ATEIbHOCTH;
- COBEPILIEHCTBOBAaHME HMMEIOIIEToCsl W NPHOOpETEeHHE HOBOIO  OIbITa  IO3HABATEIbHOU
JeSITeIbHOCTH, MPO(heCcCHOHAILHOTO CaMOOTIpeieNIeHUsT 00yJarOLUXCs.

[IporpaMmMa KOHKpPETHU3HPYET coJep>KaHHE OMOJIOTMH M JaeT NPUMEpPHOE paclpeesieHue
y4eOHBIX 4aCOB 10 COEPKATENbHBIM KOMIIOHEHTAM U MOYJISIM.

JlaHHas mporpaMma rapaHTHpyeT oOeclieueHne eIUHCTBa 00pa30BaTEIbHOIO MPOCTPAHCTBA
3a cueT NPEEeMCTBEHHOCTH, MHTErpalyy, MPEJIOCTaBICHHUS PABHBIX BO3MOXKHOCTEH M KadecTBa



o0pa3oBaHMs, MOXET HCIOJIb30BATbCA O00pa30BaTENbHON OpraHu3anel mnpu  pa3paboTke
00pa3oBaTeNbHON MPOTrpaMMbI KOHKPETHON OpraHu3allny.

CogepxaHue MPOTpaMMbl CTPOUTCS C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH, YCIOBUUI
00pa3oBaTENbHBIX OpraHU3aALUH.

Ocnognas yens N3y4eHUus AJIEKTUBHOTO Kypca «CII0KHBIE BOIPOCHl OMOJIOTUN» — CUCTEMHOE
Y OCO3HAHHOE OCBOEHHE OMOJIOTMYECKUX 3HAHHM, OBJIaJIECHUE METOJaMU MMO3HAHUS U UCCIICOBaHUS
B E€CTECTBCHHOHAy4YHOW 00JacTH, TPUMEHEHHUs TIONYyYCHHBIX 3HAHWA i1 TIOHUMAaHUS
OKpYJKaroiero Mupa, noaroroska yuyamuxcs 10-11 kiracca k TMA — 11 no 6uonoruu mo paszienam
00TaHUKH, 300JI0TUH, OMOJIOTUH YeJIOBEeKa, a TaKKe HauboJiee CII0KHBIM TeMaM 0011ell OMOIOTHH.
OcHognbie 3a0auu:
1. dopMupoBaHre HAYYHOTO MHPOBO33PEHUS, OMOJOTMYECKOrO MBIIUICHUS JIJIs TIOHUMaHUS POJIU

OHMOJIOTHH B TIO3HAHWUHU TIPUPOJIBI U €€ 3aKOHOMEPHOCTSIX;

2. pa3BUTUE MOTHUBALIMUA OOYYAIOIIUXCS K TMPOJOJDKEHUIO €CTECTBEHHO-HAYYHOTO OOpa30BaHUS U
BBIOOpA MpoeccroHalbHOM 1eATeIbHOCTH,

3. aKTUBH3AIMs IMO3HABATEIHHOW JCSITEILHOCTh IIKOJIBHUKA, MOBBINICHHE WH()DOPMAIIMOHHOW |
KOMMYHHKATUBHOM KOMIIETEHTHOCTH;

4. hopMUpOBaHHE YKOJOTHUECKON KYJIBTYPBl 00yHIarOIINXCSL.

N3ydenue anekTuBHOTrO Kypca «CioxKHbIe BOIPOCH! OMOJIOTHI IO JaHHOU MPOorpaMMe CocoOCTBYET
(dbopmMHpoBaHKIO y 00YUAIOIIMXCS TNIHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB 00yUEHMS,
cootBercTByOIMX TpedboBanusim GI'OC COO.

['MMHa3ust sBJsIETCS MHHOBAIMOHHBIM OO0pPa30BaTEIbHBIM YUPEKIECHUEM OHTEIBCCKOTO
MYHUIIMNAIBHOIO pailoHa W pealu3yeT OCHOBHbIE 00mIe00pa3oBaTelbHblE MPOTrPAMMBL,
Ha4yaJIbHOTO, OCHOBHOT'O OOIIEro M CPEIHEro OOIIero o0pa3oBaHUsA, KOTOPbIE OOECIEeYMBAIOT
JIOTIOJIHUTENBbHYIO (YTayOJI€HHYIO) MOATOTOBKY [0 MHOCTPAHHOMY SI3bIKY (aHriuiickuii). CormacHo
porpamMMe pa3BUTHS TMMHA3WU B KaueCTBE BBHICIINX I[EHHOCTEH OIpeesieHbl: peOCHOK M 3HAHUSI.
Ienb ruMHa3uYecKoro o0Opa3oBaHUs — BOCIMTAHUE IMYHOCTU peOeHKa, BIalerollel KayueCTBEHHBIM
o0pa3oBaHNEM, CIIOCOOHOM OBITh YCIEIIHO PEaTM30BaHHON B COBPEMEHHOM OOIIIECTBE.

VY4eOHO-BOCIIUTATENbHBIM IpOLEeCC TMMHA3UM CTPOUTCS TaK, 4YTOOBI OH oOOecreduBal
KayecTBEHHOE 00pa3oBaHME, IICUXOJIOTUYECKH KOM(OpPTHBIE YCIOBUS OOyueHHsl I BCEX
00yJaroImuXxcs, BO3MOXXHOCTh OCBOCHHUS IIKOJFHHUKAMH COBPEMEHHBIX HWH(GOPMAIMOHHBIX,
KOMMYHHUKATHBHBIX, IPOEKTHO-MUCCIIEOBATEILCKUX TEXHOJOTHH, C LeNblo  (OPMHUPOBAHUS
WHIUBUIYAIBHOW TPAGKTOPUU pa3BUTHS OOYyYalOlIErocs, Ha OCHOBE €ro IMOTpeOHOCTEeH u
BO3MOYKHOCTEH, pa3BUTHE WHUIMATHUBBI,  CAMOCTOSTEIBLHOCTH, TBOPYECTBA OOYYAIOLIMXCS B
YPOUHBIX U BO BHEYPOUHBIX BHJaX JAeATeNbHOCTH. CHcTeMa JaHHBIX IIEHHOCTEH CIYKUT OCHOBOM
MTOBCETHEBHOM NI TETHOCTH TUMHA3HH.

Copep:xanre TpOrpaMMbl HANpPaBIEHO HA OCBOCHHE YyYallUMHCS 3HAHUW, YMEHUH U
HaBBIKOB Ha NpPO(UIBLHOM YpPOBHE, YTO COOTBETCTBYET OCHOBHOW 00pa3oBaTelbHOI mporpamme
cpemHero o0Iero oopa3oBaHUs THMHA3UH.

Cpennee obiiee 0Opa3oBaHue - TPETUH (3aKITIOUUTEIBHBIN) YPOBEHb 00111eT0 00pa3oBanus. OaHON

W3 BKHEWININX 3aJad dTOrO dTama SBISETCS TMOATOTOBKA OOYYAIOMIMXCS K OCO3HAHHOMY W
OTBETCTBEHHOMY BBIOOPY >KH3HEHHOTO M TpodeccroHanbHOro myTd. OOydarommecs: JOJKHBI
HAYYHUTHCS CaMOCTOSITEJIbHO CTAaBUTh IEJNW W OINPENEeNATh IyTH WX JOCTHKCHHS, HCIIOIB30BaTh
NpUOOPETEHHBI B INIKOJE OMNBIT JEATEIBHOCTH B pealbHOW JKM3HHU, 332 paMKaMH y4eOHOro
nporecca.



B cucreme ectecTBeHHO-HAy4HOro OOpa30BaHUS OHMOJOTHA Kak Y4eOHBIH IpeaMer
3aHUMAaeT Ba)KHOE MECTO B MO3HAHMH 3aKOHOB MPHUPOJIbI, POPMHUPOBAHUU HAYYHON KapTHHBI MHUDA,
XMMHYECKOH T'PaMOTHOCTH, HEOOXOJMMOHM JUIS TOBCEIHEBHOM >XHM3HM, HABBIKOB 3/I0pPOBOTO U
0e30macHOro Ul 4eJoBeKa M OKPY)KaloIIeH ero cpeabl oOpasa >KU3HH, a TaKKe B BOCIIMTaHHUU
9KOJIOTMYECKOH KYIbTYPHI, (POPMUPOBAHUU COOCTBEHHOH MO3MLMH IO OTHOUIEHUIO K XMMUYECKON
uH(pOpMAIINH, TTOTY4aeMON U3 Pa3HBIX HCTOUHUKOB.

Conepxanue, o0beM, popma M NEPHOAMYHOCTH JOMAIIHUX 33JaHUI ONMpPEAEISIeTCs] B TOM
qucie:

- IUTAHUPYEMBIMH Pe3yJIbTaTaMH OCBOSHHS M3y4aeMOro MaTepHaia (TeMbl, pa3zena u
Tp.) U €ro CIeU(PUKON;
00yJaronmxcst

- YpOBHEM (omapeHHBIE,

cl1aboycrneBaromiye);

MOTHUBAalIN n IIOArOTOBKH

- YPOBHEM CJIO)KHOCTH JOMAITHETO 3aJaHusl (PEIpPOMYKTUBHBIN, KOHCTPYKTHBHBIM,
TBOPYECKHU).

B nensx HepomymeHus meperpy3Ku MpH MIIAHUPOBAHUU JOMAITHETO 3aJaHUS YUUTHIBAIOTCS

- paHT TPYAHOCTH Y4eOHOTO Tpeamera -7;

- CyMMapHasi JHEBHas Harpyska oOyuaromuXcsl (MIOTHOCTh U 3 (PEKTUBHOCTH
YpOKa; KOJIMYECTBO YPOKOB; MMPOBEACHUE KOHTPOIBHBIX Pa0OT, MOHUTOPHUHTOB);

- JIeHb HeJlear (Havaio/KOHell HEACH);

- IUTAHOBBIE TEPEPBIBBI JJIA OTAbIXa (MpeAnpa3aHUYHbIC, MPa3THUYHBIC,
BBIXOJIHBIC IHU, KAHUKYJIBI U TIP. );

- O0COOCHHOCTH TICUXO(U3UYECKOTO PA3BUTHUSL OOYUAIOIIUXCS U COCTOSIHUE
uX 370poBbs. l[lpm peanuzany BBITOJHEHHS JAOMAITHETO 3aJaHUS B THMHA3UU
yuuThiBaroTCst Hopmbl CanlIuH:

- o0beM JOMAIHUX 3aJaHuil 1Mo mnpeaMmery «buonorus» He JI0IKEH
npesblath B 10 kitacce — 20 MUHYT.
YyeoHo-reMaruueckuii njian 10
-10 kiacc (1 yaca B Henenw,34 yaca)
No Tematuueckuii | Kox -Bo | KommuectBo Hcnonsi3oBanue | Ucnons3oBanue | Mcmonn3oBa-
o/ 010K JacoB 1a00paTOPHBIX U UKT MIPOEKTHOM HUEHCCIIeJ0BaTe
OPaKTUICCKUX NeSITCIILHOCTH JILCKOHIEATENIbH
pabor OCTH
1. Buonorus 17 0
pacTeHuil,
rpuboB,
JIAIIIAHUKOB
2. Buonorus 17 1 5 2 1
JKABOTHBIX
HToro 34 1 5 2 1




11 kiacce (1 yaca B Heaenaio, 34 yaca)

Ne Tematuueckuii OJI0K Kon-Bo KommuectBo Hcnonws3oBanue | Mcnonp3opanue | Mcnonab3oBaHue
/I 4acoB 71a60paTOPHBIX U UKT IIPOEKTHOU HCCIIE0BATENBCK
NPaKTHICCKUX JNeSITeILHOCTH oM JIeATEIbHOCTH
pabot
1. | Anaromus u 20 4/3 20 2 12
bu3noIIOTHS YeIOBeKa
2. | I'maBHbIC TEOpUH, 14 1 5 2 1
3aKOHBI U
3aKOHOMEPHOCTH B
onoIoruu
Hroro 34 1 5 2 1

Conep:xanue TeM y4eOHOr0 nmpeamMera
10 kiace

MOJAYVYJIb 1. Buosaorusi pacrenuii, rpu00B, JUIIAWHUKOB.

1. IIpusnaku scusvix opearnuzmos (1 u)

OcHOBHbIE OHATHS OOTAaHUKH, PUHIUIBI KIACCU(PHUKAIIMU KUBBIX OPIaHU3MOB

2. Muozoobpasue sxcusvix opeanuzmos (3 u)

apctBo baktepun. O6mas xapaxktepuctuka. Knaccugukanus. CTpoeHue NpOKapuOTHYECKON
kietku. JKusHenearenbHocTh. MHorooopasue Oaktepuil. ®opmbl kinerok. Ponb Oakrepuil B
IIPUPOJIE U XO3SIMCTBEHHOM AESATEIBHOCTH YEI0BEKA.

HapctBo I'pubsl. Obmas xapakrtepuctuka. CpaBHEHHWE TPUOOB C KMBOTHBIMH U PACTCHUSIMHU.
CrpoeHue U XKU3HENEATENbHOCTh I'puOoB. PazmHoxkeHnue rpubos. Knaccuduxamus. Jpoxxenbie
rpu6sl. [1necHessie rpudsl. lllnganounsie rpudsl. ['pudsl napazutel. Mukopusa. 3HaueHue rpudoB B
IIPUPOJIE U )KU3HU YEIIOBEKA.

Otnen JlumaitHuku. XapakTepuCTHKA JIMIIAHHUKOB KaK CUMOMOTHYECKUX opraHuzMoB. CTpoeHue
Tena JMMIAWHUKOB. Mopdonoruyeckue Ocob6enHoctu
Crnenuduueckue cBoOicTBa IMIIAHHUKOB. 3HAUCHHE.

TUIBI  CJIOEBUIIA. Pa3MHOKEHHUS.
3. Cucmemamuka pacmenuii (9 u)

apctBo Pacrenus IoanapctBo Husmme pacrenusi. Ocobennoctu noanapersa Husimre pacreHus.
Bomopocin. Ctpoenne tenma Bomopociei. Xpomatodop. PasmHoxxkenune Bomopocieit. OcHoBHas
XapaKTEePUCTHUKA OTJICTIOB:

3HaveHue BOJIOPOCeH.

3enensle Boaopociau, bypsie Bomopocin, KpacHbele Bomopociu.

[ToanapcrBo Bricmme pactenusi. Xapakrepuctuka Beicminx pactenuil. Tkanb. OCHOBHBIE TPYIIIBI
TKaHeW pacTuTesNbHOro opranuzMa. OOpa3oBaTenbHble TKAaHU (MEPUCTEMBbI) U OCHOBHBIE TKaHH.
[TokpoBHBIE TKaHU: dMHIEpMa, NpoOKa. [IpoBoasiue TkaHu: Kcuiiema, piaosma. MexaHuueckue u
BbllenuTeNbHbIe TKaHU. Opranbl. Kimaccudukaiyst opraHoB BBICIIUX pacTeHUU. BereratuBHble U
reHepaTuBHbIE opraHbl. CIIOPOBBIE U CEMEHHBIE PACTEHHUSI. JBOJIOIMOHHOE APEBO PACTECHUM.




Otnen MoxoBuansle. CTpoeHME M LUK pa3BUTUS MXOB Ha npumepe KykymikuHa sbHa.
[Ipeobnananue ramerouTa B KU3HEHHOM IMKIE — IMPHUMEP TYNUKOBOW BETBH B 3BOJIIOLIUU.
Ocob6ennoctu MxoB posa Charaym. Posb B mpupoe.

Otnen IlamoporHukoBuaneie. Mecrooburanue. CTpoeHHE NANOPOTHUKOB. Pa3smHOXeHue
narnopoTHUKoB. I[lukn pasButus. Ponb ManopoTHHKOB, XBOIIEW W IUIAYHOB B IIPUPOAE U B
SBOJIIOLIUH.

Otnen I'onocemennbie. OCOOEHHOCTH CEMEHHBIX pacTeHuil. [IpenMymiecTBo ceMeHHu HaJ CHOPOH.
Crpoenue XxBOWHBIX. Llukn pa3BuTHs TONOCeMEHHBIX Ha mnpumepe COCHBI OOBIKHOBEHHOM.
Crpoenue cemeHu. Poiib roloCEMEHHBIX B PUPOJIE U XO35IUCTBEHHON JEATEIBHOCTH YEIOBEKA.
Otnen [TokpbeITOCEMEHHBIE. Ocobennoctu IIOKPBITOCEMEHHBIX, oOecrneunBaroIye
TOCIIOJICTBYIOIIEE  IOJIOKEHHE  JaHHOW  Tpymmbl. MHoroobpasue U pacnpocTpaHeHHE
MoKpbIToceMeHHbIX. [k pa3Butus. JBoiiHoe omiogoTBopenue. OO6pa3oBaHHe CEMEHU M IUIOJA.
Ponb B ipupoze u X0341iCTBEHHOE 3HAYCHHUE.

4. Knaccughuxayus ysemrogolx pacmenuii (5 )

CpaBHuTenbHas xapakTepucTuka kiacca JIBynonbHble M OnHomonbHbE pacTeHUs. OCHOBHBIE
npusHaku cemeiictB Kpecrouernsie, [lacnenoBrie, Po3orsernsie, CroxHoIBeTHBIE, bBoOOBbIE.
OcHOBHbIE IPU3HAKK ceMeUCTB. 3nakoBblie U Jlunelinble. [IpencraBurenu.

5. Anamomus, mopgonoeust u puzuonocus ygemroswix pacmenuil. (17 u)

[IBeTok — reHepaTuBHbIM opraH. CTpoeHHe LBETKa M €ro 4vacredl (IIBETOHOXKA, ILIBETOJIOXKE,
yalieyka, BEHYMK, OKOJIOLBETHUK, MECTUK, ThIYMHKA). OyHkiuu. Kiiaccudukanus iBETKOB 10 TUITY
CUMMETpHUH, IO IOJIOBOM MHpuHaIexKHOCTH. DopMysbl HBETKOB. OIbUIEHUE W THUIbI ONBLICHHUS.
Cougertusi. Turbl coniBeTH U MX 3HAYCHHE.

[Tnon. Crpoenne mioma. Knaccudukanust miogoB. OcHOBHBIE THUTBI TUI00B. COYHBIE TUIOJBI:
SAroja, KOCTSIHKA, MHOTOKOCTSIHKA, SI0JIOKO, THIKBMHA, recnepunuid. Cyxue 1mionabl: 600, CTpydok
(cTpydouek), kKopoOouKka, CeMsSHKa, 3€pHOBKa, JINCTOBKA, opex (opelek). PacipocTpaneHue mioaoB
U CEMSH.

Cems. CrpoeHue cemeHH, MpoucxoxkjaeHue ero uacrted. Otnuuus cemsH OJHOJTONBHBIX U
JBynonpHbIX pacTteHui. IIpopactanue cemsH.

[ToGer. Ctpoenne mobera, ero ¢yukmuu. Ilouka — 3agatounblii moOer. BereraTuBHEIE,
TeHepaTUBHBIE M CMEIIAHHBIE TMOYKH. BugousmeHeHHs TOOEroB: KOpPHEBHUIIE, KIYOCHB,
KITyOHETYKOBHUIIA, JIYKOBHUIIA, KOMFOUKHU, YCHI.

Crebenb. XapakTepucTuka credis, ero (GyHKIMH. AHaTOMUYECKOE CTPOEHHE CTeOJsl IPEBECHBIX
pactenuii. OOpa3oBaHue TOAMYHBIX Kousell. [lepenBrkeHWE MHUHEPAIBHBIX M OPTaHHYECKUX
BEIIECTB 1O cTe0IIt0. ' Opu30HTAIBHBIN TPAaHCIIOPT.

Jluct. Baemmnee ctpoenue mucra. lIlpoctsle u cnoxHble JucThA. JIMcTOpacmonoxeHue.
AnatoMuueckoe cTpoeHue nucra. KUIKOBaHUE JUCTHEB. BUIOM3MEHEHMs JUCTHEB: KOIIOYKH,
YCHUKH, JIoBUME amnmaparbl. OCOOEHHOCTH JHMCThEB PACTEHUN, MPOM3PACTAIONIUX BO BIAXKHBIX M
CYyXHX MecCTax.

Kopenb. OtinuntensHbie 4YepThl KOpHS, ero GyHKIUH. 30HBI KOpHA. CTpoeHHE KOpHS B
monepeyHoM paspese. [louBeHHOe mmTaHWe pacTeHUd. YoOpeHus. Bumom3aMeHeHHs KOpHEH:
KOPHEIIO0/I, KOPHEKITyOeHb, OaKTepraIbHbIe KITyOSHBKH.

BereraruBHoe pasmMHOXeHHe pacTeHuil. Crioco0bl BereraTHUBHOTO PA3MHOXKEHUS PACTEHUN B
MIPUPOJIE U CeNbCKOM Xo3siicTBe. OTBOAKHU, YEPEHKH, AeneHue kycra. 6. IlepeueHn
71a00paTOPHBIX, IPAKTHUECKUX PadOT U IKCKYpCUi



Ne | Ha3Banue mabopaTopHoii pabotel | Ne | Ha3Banue npaktuueckoir | No HazBanue
paboThI AKCKYpCHUU
1. | [IpuroroBieHue mpemnapaToB u 1. BrisiBiieHHE IPU3HAKOB 1. Kpaesenueckuit
paccMaTpUBaHHUE MO CEMENCTBA MO BHENTHEMY My3€eHn
MUKPOCKOIIOM IIaCTH]I B KJIETKaX CTPOEHUIO PaCTECHHI

JIMCTA 3JI0JIEH, TIIOJJOB TOMATOB,
pSAOUHBI, ITUTIOBHUKA.

2. | IIpuroToBneHue npenapara u 2. YepeHkoBaHNE KOMHATHBIX | 2. DKOJIOTHUECKUN
paccMaTpuBaHUE MO pacteHui LHEHTP
MHKPOCKOIIOM JABUKCHUA
[UTOILIA3MBbI B KJICTKAX JIUCTA

Y ()i (S
3. | IlepenBmxkeHue BOIbI U 3. | OnpenencHuie pacTeHUi 3.

MUHEPAILHBIX BEIIECTB 110 0 OTPE/ICTUTEIIO

JpeBECUHE.

7. Pa3zpaboTka mpoeKTOB
8. Kondepenmus «Mup pacTeHui».

MOAYJIb 2. buoJiorusi ;)kAiBOTHBIX.
1.300m0rus — Hayka O JKUBOTHBIX. 3HAUEHUE KUBOTHBIX B MIPUPOJE U JKU3HM YesoBeKka. PoncTso u
OTJIMYME KUBOTHBIX U pacTeHuil. Kiaccupukanus xuBoTHbIX. (1 9)
2.IToamapctBo IIpocreiimme. OOmias xapaktepuctuka. (2 4) 14 Kiacc

Kopnenoxku. OObIkHOBEHHast ameba
Cpena oburtanus. J[pwxkenue. [luranue. /[pixanue. Boigenenue. Pazmuosxxenue. MHIMCcTHpOBaHME.
Krnacc XKryrukoBeie. 3eieHas 3BrjieHa — OJHOKJIETOYHBIH OpPraHU3M C MpU3HAKaMHU KUBOTHOTO U
pacTeHus.
Tun Wupyzopun. Wudyzopus — Ttydenpka. OCOOEHHOCTH CTPOEHUS U IPOIECCOB
KHU3HEIEATEIbHOCTH. Pa3ipakuMocCTsb.
MHoroo6pasue 1 3HaueHue npocredmmx. MangpuitHelil 1a3MoIuil — BO30yIUTENb MAJSIPUM Kak
MaccoBOro 3a00JIeBaHUS.
[TonuapctBo MHoroknerounsie. (14 1)
3. Tun Kumeunononoctaele. O6mmas xapakrepuctuka Tuna. [IpecHoBoanbIi monumn — rugpa. Cpena
oOuTaHusi W BHelHee cTpoeHue. JlydeBas cummerpus. BHyTpeHHee cTpoeHue (IBYXCIOHHOCTb,
pasHooOpazue kinetok). Iluranme. Jlpixanwme. HepBuas cucrema. Pedmekc. Pereneparusi.
Pa3mHOXeHHe BereraTuBHOE U MOJ0BOE. MOpCKHME KUIIEUHONOJIOCTHBIE (MOJIUIBI U MEIy3bl) U
3HAUYEHHUE.
4.Tun [Tnockue yepBu. OO1Ias XapaKTepUCTHKA TUTIA.
Knacc Pecununsie yepBu. benas mimanapus — mpeacTaBUTeNb CBOOOJHOKMBYIIMX YepBEW, HHEe
ctpoeHue. J[ByctopoHHss cummeTpus. Myckynarypa. IIuranue. /{pixanune. Beinenenne. HepBHas
cucreMa. PasmHoxxenue. Perenepanusi.
Kmacc Cocanmpmuku. IledeHounbrit cocanpmuk. JKuzHeHHBIA 1uKI. [Ipucnocobnenus
Mapa3suTU3MY.
Kiacc Jlentounsie uepBu. berunii nienens. [Tapasurndeckuit 06pas xu3Hu. OCOOEHHOCTH BHEITHETO
Y BHYTPEHHETO CTpOeHHUs. LK pa3sBuTHs U cMeHa X0351€B. Mepbl IpeaynpeKICHNs 3apaKeHUs.




5.Tun Kpyrasle uepBu. OOmas xapaktepuctuka tumna. YenoBeueckas ackapuja. Boemnee
ctpoeHue. Ilomocts Ttena. Iluranme. Pa3mHOxkenue u passutue. Bpen ackapuasl. Mepsbl
npenynpexaenus 3apaxenus. Octpuna. MHorooopasue napasuTHUecKuX yepBei u 6opbda ¢ HUMH.
6.Tun Konpyateie yepBu. O01mas XxapakTeprucTUKa THIIA.

Kiacc ManomerunkoBsie. [{oxxneBsie yepBu. Cpena oburanus. Baemnee crpoenue. Tkanu. KoxHo
- MycKynpHBIH Memok. Ilomocts Tenma. CuUCTeMbl OpPraHOB MHILIEBApEHUs, KPOBOOOpAICHHUS H
BbIIeneHus. [Ipoueccel xxu3znenestensHocTu. HepBHas cucrema. Perenepanus. PazmHoxeHue.
3Ha4YeHUe T0KCBBIX YepBE B IOYBOOOPA30BAHUH.

7.Tunn Momtrocku. O061ias XapakKTepucTUKa THIIA.

Knacc bproxonorue. bonbmoi npynosuk. Cpena oduranust u BHemHee cTpoeHne. OcoOeHHOCTH
IIPOLIECCOB JKU3HEAEATEIbHOCTH. MOpCcKUe 1 Ha3eMHble OPIOXOHOTHE, UX 3HAUCHHE.

Knacc JIBycrBopuatsie. be3syOka. O0pa3 ku3Hu U BHemHee crpoeHue. OCOOEHHOCTH MPOIECCOB
KHU3HEIEATEIbHOCTH. MOopCcKue IByCTBOpYaThle. 3HAYEHHUE JBYCTBOPUYATBHIX MOJIIIKOCKOB.

8.Tun Unenucronorue. O011as XapaKTepUCTUKA THUIIA.

Knacc PakooOpaszneie. Peunoit pak. Cpena oOutanums. BeemHee crpoeHue. Pa3MHoxeHue
BuyTtpennee crpoenue. IlumieBapurenbHasi, KpOBEHOCHas M JbIXaTelibHasg cHUCTeMbl. Oprassl
nuuieBapenus. Ilutanue, apixanue, BblieneHue. OCOOEHHOCTH IMPOLIECCOB KU3HEAEATEIbHOCTH.
HepBhas cucrema u oprassl 4yBCTB.

Kiacc Ilaykoo6pa3zusbie. [layk — kpectoBuk. Cpena oOutanus. Buemnee crpoenue. Jlopuast ceTh ee
ycTpolicTBO M 3HaueHue. Ilutanuwe, npixanume, pasmHokeHue. Posip kiemeil B npupoie U
IIPAKTUYECKOE 3HAYCHHE, MEPHI 3AILUTHI YEIOBEKA OT KJICLIEH.

Kiracc Hacekomble. Maiickuii xyk. BHemHee u BHyTpeHHee cTpoeHue. PasmHokeHme. Tunsl
pa3BUTHS.

OTpsapl HACEKOMBIX C MOJHBIM TpeBpamieHueM. Yemryekpouible. KamyctHas OensiHka. TyToBbIi
menkonpsa. IlenxoBoactBo. JIBykpbuible. KomuatHas Myxa, oBoabl. llepenoHYaTOKpBUIBI
IOHOCHass myena M MypaBbu. HWHcTunkT. Haespnuku. buonormueckuit cnocod 60pbObI ¢
BpPEAUTEISIMHU.

OTpsal HACEKOMBIX C HEMOJHBIM npeBpaiienueM. [Ipsamoxpsuisie. [lepenernas capaHdya — onacHbIN
BpPEIUTEb CEIBCKOIO XO034icTBAa. POJIb HAacEKOMBIX B NPUPOJE, UX INPAKTUYECKOE 3HAUCHUE.
CoxpaHeHHe UX BUAOBOIO MHOI000pa3us.

9.Tun Xopaossie.. (18 1)

O6mras xapakrtepuctuka tuna. Knacc Jlanuernuku. JIaHIETHUK - HU3IIEE XOPJIOBOE KUBOTHOE.
Cpena oburanus. Buemnee ctpoenue. Xopaa. OCoOEHHOCTH BHYTpPEHHEro crpoeHus. CXoacTBo
JIAHIIETHUKOB C TIO3BOHOYHBIMH U O€CIIO3BOHOYHBIMHU.

Hanknacc Pei6bl. OOmiasi xapakTepucTHKa Kiacca XpsIIEeBble U KOCTHBIE PbIObI. PeyHON OKyHB.
Cpena oburtanus. Buemnee crpoenue. Ckener u myckyinarypa. [lomocts tena. [lumesapurensHas,
KpOBEHOCHAs1, JbIXaTelbHble cucTeMbl. [lmaBarenbHblli my3slpp. HepBHas cucremMa M oprassl
gyBcTB. [loBenenue. Pazmuoxenue. 3abora o moromcTBe. MHOrooOpasue pwid. OTpsabl pbIO:
aKyJlbl, CKaTbl, OCETPOBBIE CelbJeO0pa3Hble, KaprnooOpa3Hble, KHUCTeNepble. XO03WCTBEHHOE
3HadyeHue pui0. [Ipomeicen puid. MickyccTBeHHOE pasBeneHue poid. [lpynoBoe xo3siicTBo. Bnusuue
JeSITeIbHOCTH YeJIOBEKa Ha YMCIEHHOCTh pbl0. HeoOXOoAMMOCTh palMoOHaIbHOIO HCIIOJIB30BAHUS
PBIOHBIX OOraTCTB, UX OXP; 3aIUTa BOJ OT 3arpsA3HEHUS U Ip.).

Knacc 3emuoBomnble. OOmas xapakrepucTuka kinacca. Jlarymka. OCOOEHHOCTH — Cpefbl
obpaszoBanus. Buemnee crpoenue. Ckener u Myckyinarypa. OCOOCHHOCTH CTPOSHHE BHYTPEHHHX
OpraH MPOLECCOB KU3HEAEATENBHOCTH.



Hepshas cuctema u opransl uyBcTB. PasmHoxkeHue u pazpurue. PasHooOpasznue 3eMHOBOJHBIX U UX
3HaueHue. [IpoucxoxaeHre 36eMHOBOAHBIX.

Knace Ipecmbikaromuecst. O6mas xapakrepuctuka kinacca. [IpsiTkas simepuna. Cpega oOuTaHus.
Buemnee crpoeHune. OcCOOEHHOCTM BHYTpEHHEro crpoeHus. PasmHoxenue. Perenepauus.
Paznoo0Opasue coBpeMeHHbIX npecMbikaromuxcs. Orpsn Yemnryituatsie. Otpsin Yepenaxu. [pesuue
MIPECMBIKAIOIIMECS: JUHO3aBPbI, 3Bepo3yonle siepsl. [Ipoucxoxnenue npecMbikatonmxcs. Kiacce
[Ttunpr. OOmias xapakrepuctuka kinacca. ['onyos. Cpena ooutanus. Buemnee crpoenne. Ckener u
myckynarypa. lIlomocts Tema. OCOOEHHOCTM  BHYTPEHHETO CTPOCHHUS M IIPOLIECCOB
XKu3HenesTeapHocTH. HepBHas cuctema u opranbl yyBcTB. [loBenenue. PazmHoxxeHue u pa3Butue.
Ce30HHBIE SBJICHUS B JKM3HHU NTHILI, THE3/I0BAaHUE, KOYEBKU U nepeneTsl. [Iporcxoxkienue nrui,
MPUCTIOCOOJICHHOCTh NTHIL K Pa3INYHbIM cpefaMm oouTanus. [ITuiel napkos, cafoB, JyroB U MOJEH.
[Ituner neca. Xumasle ntuibl. [ITHisr 6omot 1 nodepexkuit BogoeMoB. [ITuilsl cTeneii 1 mycThIHb.
Ponp ntun B mpupose ¥ MX 3HaUEHUE B KU3HU 4YeloBeKa. PoJib 3alOBEJHUKOB U 300MapKOB B
COXpaHEHUU peakux BuaoB ntull. [Ipusneuenue nruu. [Itunesoactso.

Knacc Mnekonutaromiue. OO1iast XxapakTepuctuka kinacca. Jlomamnnss codaka. Buemnee ctpoenue.
Ckener u myckynarypa. [lonoctu tena. Cuctema opranos. HepBHasi cuctema U OpraHbl 4yBCTB.
IloBenenue. PasmuHoxenue u paszBurue. 3abota o mnoromcTBe. OTpsAabl MIIEKOMUTAIOIINX.
[lepBo3Bepu. IlpoucxoxxaeHne MIIEKONUTAIOMMX. PyKOKpBUIbIE: JIETyYHM€ MBIIIN, KpPbUIAHBI.
I'pei3ynbl.  XumHble: coOaubk, Komaubu. JlactoHorue. KurtooOpasubie. I[lapHOKOMBITHBIE.
OcobeHHOE CTPOCHHUS MHUILEBAPUTEIBHON CUCTEMBI KBadHBIX. [10pobI KPYITHOTO POraToro CKOTa.
Kaban. [lomamnue cBunbu. HemapuokombiTHbeie. [Jukas nomans. [lopoasl nqomamHux Jiomaae.
[Tpumatsl. OOe3bsiHBI. Ponp MileKonmWTAaOIUMX B MPUPOAE U B JKU3HU 4YeloBeKa. BiusHue
JesITeIbHOCTH YelIOBEKa Ha YHCIEHHOCTh U BUJO0BOE MHOT000pa3ne MIICKOMHUTAIONINX, UX OXpaHa.
10. Ilepeyenn 1abOPATOPHBIX, MPAKTHUECKUX PAOOT U IKCKYpCUi

Noe. HasBanue Ne HasBanue Ne HasBanue sxkckypeun
nabopaTopHoil paboThI MIPAKTUYECKON pabOThI
Buemnee 1 Beipamusanue 1 Kpaesegueckuii Mmysei

CTpOEHHE MIPOCTENIINX, U3yUECHHE Paznoo6pasue u poib

JOKIEBOTO YEPBSI, €r0 MHUKpOIpENapaToB YWIEHUCTOHOTMX B
NIepeIBUKEHUE, CBOOOTHOXHBYIIHUX IpUpOJIE.
pa3apaKuMoOCTb MIPOCTENIINX
Crpoenue pakoBuH| 2 IIpurorosnenue 2 300JI0THYECKUH MY3€el
OpIOXOHOTHX U mpemapara CrAy

11. Pa3paboTka npoekToB
12. Kondepenuus «Mup KUBOTHBIX».

11 knacc
MOAYJIb 3. Anaromusi u ¢pusnosaorus 4ejaosexka 40 yacos
1. Obwuii 0630p opeanuzma uenogexa.
OOmiee 3HAKOMCTBO C OpPraHU3MOM 4YeJOBEKa (OpraHbl, CHCTEMBI OPraHOB). JJIEMEHTapHBIC
CBEJICHUSI O CTPOCHUH, (QYHKIMSIX M pa3MHOKEHHMH KieTok. Peduekc. Kparkue cBenenus o
CTPOCHHMHU M QYHKIUSIX TKAHEH: SMUTETNAbHASL, COCTMHUTEIIbHAS, MBIIICYHAs: U HEPBHAsI.
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2. Hepsnas cucmema.

3HaueHue HepBHOU cuctembl. CTpoeHue U QYHKIMU CIIMHHOIO MO3ra, OT/AEJIOB FOJIOBHOTO MO3ra:
[IPOJIOJITOBATOI0, CPEIHEro, IMPOMEKYTOUHOIO, MO3keuka. [IoHATHE O BEereTaTMBHON HEPBHOM
cucreme. boipiime noaymapus roJI0BHOTO MO3ra. 3HaYeHHE KOPBI OOJIBIINX TMOTYIIAPUH.

3. Ananuzamopul.

Opranbl yyBCTB. 3HaU€HUE OPraHoOB 4yBCTB. AHanu3aTopsl. CTpoeHue u (yHKIUK OpraHa 3peHusl.
I'uruena 3penus. Ctpoenue u GpyHKIMM opraHa ciryxa. BectuOymspHsIii anmapart. ['uruena ciyxa.
4. Bvicwas HepsHas 0esmenbHOCb.

besycnoBuble u ycioBHBIE pediekcel. OOpa3oBaHMe U OHOJOTMYECKOE 3HAUCHHE YCIOBHBIX
pedekcos. Topmokenue ycnoBHbIX pedekcoB. Poirs .M. Ceuenosa u W1.I1. [1aBnoBa B cozmanuu
YU€HHS O BBICHICH HEPBHOW NEATENBHOCTH; €r0 CYIIHOCTb. DBOJIOIUS YCIOBHO pegIeKTOPHOU
NESATEIbHOCTH HEPBHOM cHCTeMbl. 3HaueHue cioBa. Co3HAaHME U MBIIUICHUE YEJIOBEKa Kak
(GYHKIIUM BBICIIMX OTJIENOB TOJIOBHOTO MO3Ta. AHTHHAYYHOCTh PEIMTHMO3HBIX MPEACTaBICHHUHN O
nyue. ['uruena ¢usnueckoro 1 yMcTBeHHOro tpynaa. Pexxum tpyna u ornpixa. CoH, €ero 3HaYeHHUE.
OTtpunarenbHOE BIMSHUE Ta0aKa U CIIUPTHBIX HAIIUTKOB HA HEPBHYIO CUCTEMY.

5. JKeneswr enympenneri cexpeyuu

3HaueHue xkene3 BHyTpeHHel cekpeuuu. [lonstue o ropmonax. ['opmonsl runodusa, MUTOBUAHON
JKeJe3bl, OHKEITyA0YHOM JKelle3bl, HaAIOUY€YHUKOB. POIb TOpPMOHAJIBHOM PETYISMU B OpraHu3Me.
DBOJIIOLHS YHIOKPUHHON CUCTEMBI.

6. Onopno - 0guzamenvHas cucmema.

3HavyeHHE OINOPHO-IBHUraTelbHOM cuctembl. CTpoeHue ckenera yenoBeka. COeqUHEHUs KOCTE:
HENOJBWKHBIE, TIOJNYNOABWXHbBIE, cycTaBbl. J[BwkeHume B cycraBax. (CocraB, CTpOECHHE
(MaKpOCKONIMYECKOE) U POCT KOCTeH B TOMIIMHY. MbImiel, ux ctpoeHue u ¢yHkiuu. HepBHas
perynauus aedareabHocTy Mbli. Peduexkroprnas nyra. Pabora mpliin. BiusiHue putMa u Harpy3ku
Ha paboTy MbIII. YTOMJIEHHE MBI, 3HaYeHUE (PU3NYECKUX YIPAXHEHUH IS MpPaBUIBHOTO
dbopMupoBaHus ckeneta W MBI, [IpeaympekaeHue MCKpUBIEHUS MO OYHUKA W Pa3BUTUA
IIJIOCKOCTOTIHS.

7. Kpoes.

BHyTpeHHss cpela opraHusma: KpoBb, TKaHEBasl )KHUJIKOCTh, JIUM(pa. OTHOCUTEIBHOE MOCTOSIHCTBO
BHyTpeHHel cpenbl. CocTaB KpoBH: IUIa3Ma, (pOpMEHHBIE 3JEMEHTHI. ['pynmbl KpoBH. 3HaUYEHHE
nepenuBaHus KpoBu. CBepThIBaHHWE KPOBU KaK 3aIlMTHAs peakuus. DPUTPOLUTHI, JEUKOLUUTHI U
TPOMOOLMTHI, UX cTpoeHue u ¢GyHKuu. ManokpoBue. Yuenue M.M. MeuHukoBa O 3allUTHBIX
cBoiicTBax KpoBu. IMMyHuTeT. Bopb0a ¢ snuaeMusiMu.

Jlumparnyeckas cucrema. CTpoeHUE U OCHOBHBIE (DYHKITUH.

KpoBoobparmienue. Opranbl KpoBOOOpaIeHUs: CEpJlle U COCyAbl (apTEepPHH, BEHBI, KaIUJUIIPHI).
Bbonbmioit n mMansiit kpyru kpoBooOpaienus. Cepie, ero crpoeHue u pabora. ABTomatus cepiia.
IlonsTie O HEpBHOW M T'yMOpaJbHOW PETYISALHUU JEATEIBHOCTH cepAua. [IBukeHHe KpoBH IO
cocyaaM. ITynec. KpoBaHnoe naBnenue. [leno kpoBu. ['urnena cepaeqHo-coCcyAUCTON CUCTEMBI.

8. Hvixanue.

3Havenue apixanus. Opradbl AbIXaHusA, X cTpoeHne u ¢yHkuus. ['omocoBoi anmapat. ['azo00men
B JIETKMX W TKaHAX. TpaHCIOpT ra3oB KpoBblO. JlpIXaTenbHble ABMKEHUs. BHellHee nbIxaHue u
KU3HEHHAs eMKOCTb JieTkuX. [loHaTHE 0 ryMOpanbHOM perynsunu Abixanus. [ urnena npxanus.

9. Iluwesapenue.

[TuTarenbHbIe BEIIECTBA U MUIIEBbIE TPOAYKTHI. [TummeBapenue, GepMeHTHI, pOJib B MUIIEBAPCHUU.
Crtpoenue opranoB nuiieBapenus. [lumeBapenue B monoctu pra. ['motanue. Padots W.I1. ITaBnoBa



11

[0 M3YYCHUIO [IEATEILHOCTH CIIOHHBIX >Kkene3. llumeBapenne B xemyake. llonstue o
HEPBHOTYMOPAIBHON pPEryJsUH KEeTyJo4HOro cokootaenenus. PabGorer W.II. IlaBmoBa mo
M3YYECHUIO MHILEeBapeHus B kenynke. [leueHb, mompkenyqouHas xene3a U UX poib MULIEBAPEHUU.
W3meHeHre nuTaTeNnbHbIX BEIIECTB B KUIlIeUHHKE. BecacbiBanue. ['uruena nutaHus.
OOwmeH BemecTB. BomHo-cosieBoi, O€IKOBBIN, YKHPOBO U yIIIeBOIHBINM 00MeH. Pacan u okucienue
OpPraHMYECKUX BEIIEeCTB B KieTkax. depMeHThl. ACCUMUISAIUS U JUCCUMUIISALUS — JIBE€ CTOPOHBI
€IMHOTrOo Iporecca ooMeHa BemecTB. OOMEH BEIIECTB MEX/ly OPraHU3MOM U OKpPYKaIoIlel CpeIoi.
Hopwmbl nutanus. 3HayeHue NpaBuIbHOTO MUTaHUS. BUTaMUHBI M UX 3HAYEHUE /JIs OpraHu3Ma.

10. BuvioenenueOpranbsl MOUYeBBIICTUTENIBHOW CcUCTeMbl. CTpoeHHe TOYKH. DYHKIUU TOYEK.
Hedpon. O6pazoBanue Mmouu. Perymsius paboTsl nouek. 3Hau€HUE BBIJICICHUS IPOTYKTOB OOMEHa
BELIECTB.

11.  Koowca Ctpoenue u GpyHKIHUU KOXKHU. POl KOXKHM B PEeryislUd TEIUIOOTAa4yH. 3aKaanuBaHUE
opranusma. [ urrueHa Koxxu u 0K Ibl.

12. Passumue uenoseuecko2o opeaHusma.
BocnpounzBoctBo opranu3moB. [1ooBbie xene3bl U 1mosioBbie KieTku. OmnonoTBopenne. Pazputue
3apojpiima yenoBeka. OcCOOEHHOCTH pa3BUTHUSL AETCKOTO U IOHOMIECKOTO OpraHu3MoB. [uruena
IIOJIOBOM KHU3HH.

13. Ilepeuyenn 1abOPATOPHBIX, MPAKTHUECKUX PAOOT U IKCKYpCUI

No | Ha3Banue naboparoproii| Ne | Ha3Banue npaktuyeckoi| Ne | Ha3zanue
paboTsI paboTsI IKCKYPCUH

1 PaccmatpuBanune knetok u |1 YTomnenue npu cratudeckon | 1 AHaTOMHUYECKUI
TKaHeH B OINTHUYCCKHI " JTMHAMHYECKOMN myseit CTMY
MHUKPOCKOIIL.

pabote. BrisiBenue

HapYyIIEHUN OCAaHKHU.
BrisiBneHne  miockocTomus
(BBITIONTHSAETCS JOMA).

Mukponpenaparsl KJIETKH,
SMUTEINAIILHOM,
COE€IUHUTEIBLHOM,
MBIIIICUHON U

HEPBHOM TKaHEH.

2 [Tonoxxenne BEHO3HBIX | 2 [Ipuembl oxa3zaHus mepBOH
KJIallaHOB B OIYLICHHOH H HOMOIIM  [PU  TpaBMax,
MOJHSTON pyKe. oXKorax, COJIHEYHOM u
Omnpenenenne CKOPOCTH TEIUIOBOM y/Iape.

KPOBOTOKA B cocyaax
HOTTEBOTO JIOXKA.

3 N3mepenue ob6xBata rpyaHoit | 3 JloBpaueOHasi TOMOIb TpHU
KJIETKH B COCTOSTHMM BOXa U 3aboneBaHMN  cepAla |
BbIJI0Xa. DYHKIMOHAIbHbIE COCYJIOB.
pOOBI c 3a/1EpKKOU IlepBas IIOMOIIb
JIBIXaHUS Ha BJIOXE U BBIJOXE. YA KPOBOTCUCHHSIX.

4 OnbeiT 1o  oOHapyxeHuro | 4
YTJIEKHCIIOTO rasa B

BBIJIBIXaCMOM BO3OYXCE.

I'maBHbIE TEOPUH, 32aKOHBI H 3aKOHOMEPHOCTH B OMOJIOTHH.
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1. Y4enue o kietke.

Crpoenue u QpyHKIMH NpoKapuoTHUecKor kieTku. [IpokapuoTndeckue kieTku; GopMa U pa3Mephl.
CrpoeHre WMTOIUIA3Mbl OaKTEPHANBHOW KIIETKH, OpraHHW3alus MeTadolM3Ma y MPOKApUOT.
I'enernueckuit ammapar Oakrtepwii. CropooOpa3oBanue. Pasmuoxenune. OCHOBBI CHCTEMATHKH;
MECTO U pOJib MPOKAPUOT B OMOILIEHO3aX.

CtpykTypHO-(QYHKIIMOHATBHAS OpTaHU3alMs KIETOK JYKapuoT. lluTomnazma 3ykapuoTHuecKoi
KJIeTKA. MemOpaHHBI TPHUHIUI OpPTaHHW3AIMK KJIETOK; CTPOSHHE OWOJIIOTHUYECKOW MEMOpaHBI,
CTPYKTYpHBIE M (YHKIMOHAIBHBIE OCOOEHHOCTH MeMOpaH pa3iMuYHBIX KIETOUHBIX CTPYKTYD.
OpraHeinibsl HATOIIIA3MbI, UX CTpyKTypa U (yHkuuu. Llutockener. BximioueHus, ux 3HadeHHE U
poiib B MeTabonn3Me KieTok. Kierounoe sapo - LeHTp YIpaBlIeHUs KU3HEIEATEIbHOCTHIO KIIETKH.
CTpyKTYpBI KJIECTOYHOTO spa: sAepHas 000109Ka, XpOMAaTHH, sAPhIIIKO. Kapromiasma.

O6meHn BemiecTB B kieTke (MeTabonn3m). OOMEH BeUIeCTB U MPEBPAIICHHUS SHEPTUU B KIETKE —
OCHOBa BCEX TIPOSIBJICHHI €€ KU3HEICATCILHOCTH. ABTOTPO(HBIE W TeTepOTPO(HBIE OpraHU3MBI.
[Inactuyeckuii u sHepreTuueckuii oOMeH. buomornueckuii CHHTE3 OPraHUYECKHX MOJEKYN B
KJIETKe. DTambl SHepreTudeckoro oomena. ®oTocuHTe3. XeMOCHHTE3.

KusHeHHbI UK KieTok. Kitetkn B MHOTOKIIeTOUHOM opranu3Me. [lousTie o nuddepeHmmupoBke
KJIETOK MHOTOKJIETOYHOTO OpraHu3ma. JKH3HEHHBIM IUKI KJIETOK. TKaHW OpraHu3ma C pa3HOu
CKOPOCTBIO KJIETOYHOI'O OOHOBIIEHHA. Pa3zMHOXkeHHME KIeTOK. MUTOTHYeCKUH LMK, uHTepdasa,
penymukanus JIHK; muto3, ¢daspl MUTOTHUYECKOTO [eNEeHHUS U MPeoO0pa3oBaHUS XPOMOCOM;
OMOJIOTMYECKHA CMBIC W 3HA4YCHHWE MHTO3a (Oecrojioe pa3sMHOXKEHHE, POCT, BOCIIOJHCHHE
KJIETOYHBIX TIOTEPb B (PU3NOJIOTHUECKUX U MATOJOTUYECKUX YCIOBUSIX).

Heknetounsie popmsl xu3nu. Bupycel n Gakrepuodaru. Bupycsl — BHYTPUKIETOYHBIE Mapa3uThl
Ha TEHETUYECKOM ypoBHE. OTKpPBITHE BHUPYCOB, MEXAHU3M BO3JCHCTBUS BHUpPYCa W KIETKH,
MH(EKIUOHHBIN mporecc. 3aboyieBaHUS KUBOTHBIX W PACTCHHM, BBI3BIBAEMBIE BHPYCAMHU.
bakrepuodaru.

Knerounas teopus. Knerounas teopus crpoeHus: opraHu3mMoB. OCHOBHBIE TTOJIOKEHUS KJIETOYHOU
TEOPUH; COBPEMEHHOE COCTOSIHUE KIIETOYHON TEOPUH CTPOCHUSI OPTaHU3MOB.

2. Pa3aMHOXEHHE OpraHU3MOB.

becrnonoe pazMHokeHHE paCTeHUN M )KUBOTHBIX. DOPMBI OECIIOIOT0 Pa3MHOKEHHUS; MUTOTHYECKOE
JENICHUEe  KJIETOK TMPOCTEHIIMX, CHopooOpa3oBaHME;, IMOYKOBAHUE y OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; BET€TATUBHOE Pa3MHOKEHHUE. DBOJIIOIIMOHHOE 3HAYEHHE OECTIONOT0
Pa3MHOXKEHUS.

[TonoBoe pasmHoxkenue. [lomoBoe pa3sMHOXKEHHE pacTeHHil W KUBOTHBIX. [lonoBas cucrema,
OpraHbl TOJIOBOTO pa3sMHOXeHHs. [‘amertorenes. Ilepwombr 00pa3oBaHUS TOJOBBIX KJIETOK:
pa3MHOXXEHHEe, POCT, co3peBaHue (Meilo3) W (GopMUpOBaHHE MOJOBBIX KIeTOK. OCOOCHHOCTH
cnepmaTtoreHe3a M oBoreHe3a. OceMeHEHHE U OIUIOJoTBOpeHue. HapyxHoe U BHyTpeHHee
OIUIOAOTBOpEHHUE. Pa3BUTHE MOJIOBBIX KJIETOK Y BBICIIMX PACTEHUH; ABOIHOE OIIOIOTBOPEHHE.
DBOJIIOLIMOHHOE 3HAYEHUE TTOJIOBOTO PA3MHOXKEHUSI.

3. OCHOBBI TCHETHUKH U CEJICKIIHH.

3aKOHOMEPHOCTh W HM3MEHYMBOCTh. VcTopusi mpencraBieHWd O HACJIEACTBEHHOCTH U
n3MeHInBOCTH. McTopusi pa3BuTHsi reHeTUKH. OCHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH.
3aKOHOMEPHOCTH HACJIEJOBAaHMS TPU3HAKOB, BbIABIeHHBIE [.Menaenem. MoHorubpumanoe
ckpeuuBanue. [lepBbiii 3akoH Menzens — 3akoH JoMUHUpPOBaHus. Bropoli 3akoH MeHens — 3akoH
pacuieruienus. [loiHOe ¥ HEMOIHOEe JOMUHUPOBAHUE. 3aKOH YUCTOTHI TAMET U €T0 IIUTOJIOTUYECKOe
o0ocHOBaHMEe. MHOXKECTBEHHBIC allieNd. AHaIMW3UpYyIollee CKpemuBaHue. JlurabpumHoe wu
MOJIMTHOPUAHOE CKpeUIMBaHue; TPETHI 3akoH MeHiensi — 3aKOH He3aBUCUMOT0 KOMOMHUPOBAHUSI.
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XpomocoMmHass Teopusi HacieAcTBEHHOCTH. CLEIIEHHOE Haclel0BaHUE NPU3HAKOB. 3aKOH
Moprana. [losiHOE ¥ HENOJIHOE CLEIUIEHUE F€HOB; PACCTOSHUE MEXAY I'€HaMU, PacloI0KEHHbIMHU B
OJTHOM XPOMOCOME; TEHETUYECKUE KAPThl XPOMOCOM.

I'eneTndeckoe ompeneracHUe I10J1a; TOMOraMETHBIM M TeTeporaMeTHbl 1oy ['eHermdeckas
CTPYKTypa IOJI0BBIX XpoMocoM. HaciienoBanue pu3HaKkoB, CLEIIEHHBIX C [10JIOM.

I'eHoTun Kak LeJIOCTHAs cucTeMa. B3anMopelcTBHE alUIENIBHBIX M HEAJUIENbHBIX I'€HOB B
orpenesieHul Mpu3HakoB. OCHOBHBIE 3aKOHOMEPHOCTH HM3MEHUYMBOCTH. (OCHOBHBIE (DOPMBI
U3MEHUYUBOCTH. ['eHOTMIHMYECKass M3MEHYUBOCTb. Myranuu. I'eHHBIE, XpPOMOCOMHBIE, T€HOMHBIC
Mytanuud. CBOMCTBa MyTalui; COMaTMYECKHE W TE€HepaTWBHble MyTrauuu. [IpuumHBI M 4acroTa
MyTaluif; MyTareHHble (aKTopbl. OBOJIOLUUOHHAs pPOJIb MyTalMid, 3HAYEHHE MyTaluud Ui
NPAaKTUKH CEJIbCKOTO XO03AWcTBAa M OuorexHonoruu. KomOumHATHBHAs W3MEHYHMBOCTH. YPOBHHU
BO3HUKHOBEHHUSI PA3JIMYHBIX KOMOWHAIMii TEHOB M MX pOJb B CO3JAaHUU TE€HETHYECKOTO
pa3HoOOpa3us B mpejenax BUa. DBOJIOLUOHHOE 3HaYeHHEe KOMOWHATUBHON N3MEHUMBOCTH. 3aKOH
TOMOJIOTHUECKUX PsIIOB B HacyeAcTBeHHOU n3meHnunBoctu (H.M. BaBuios).

deHoTunuyecKas, WIM MOAU(PHUKAIMOHHASA, HU3MEHYMBOCTh. POib yClOBHMH BHEIIHEW Cpelbl B
Pa3BUTHU U NPOSIBIICHUH ITPU3HAKOB U CBOUCTB. CTaTHUeCKHE 3aKOHOMEPHOCTH MOAU(PHUKALIMOHHOM
W3MEHUMBOCTH; BAapUAlMOHHBIN psAd M BapuauuoHHas kpusas. Hopma peakuuu. YmnpasieHue
JOMUHHUPOBAHHUEM.

Cenexkuusi XKMBOTHBIX, PAaCTCHHMM M MHUKpPOOPraHU3MOB. LIEHTpBI NPOUCXOXKIAECHMS KYIbTYPHBIX
pacteHuii U ux MHoroo6pasue. Copt, mopona, mramMmm. MeTobl CENEeKIIMU PACTEHU U KUBOTHBIX;
oroop u rubpuam3amus: Gopmbl oTOopa (MHAMBUAYAIBHBIH W MaccoBbii). OtTnancHHAS
rudpuansanus; siBaeHue rereposuca. VMckycctBeHHbIH MyTareHe3. Cenekius MHKPOOPTraHU3MOB.
buorexHomoruss M reHeTMyeckas MH)KEHepHs. JIOCTMKEHMSI M OCHOBHBIE  HaIlpaBJICHHUS
COBPEMEHHOM  CEeleKUUH. 3HAUYE€HHWE CEJIIEKUMM Ul  Pa3BUTUSA  CEJIBCKOXO3SAMCTBEHHOTO
MIPOU3BOJICTBA, METUIIUHCKOM, MUKPOOHOIOTMYECKON U IPYIHX OTpaciIel MPOMBIIIIIEHHOCTH.

4. UHauBuayanbHOE pa3BUTHE OPTaHU3MOB.

OMOpHOHANBbHOE Pa3BUTHE )KMBOTHBIX. THUIBI AWLEKIETOK, OCHOBHBIE 3aKOHOMEPHOCTH APOOIEHUS;
o0pa3oBaHMe OJJHOCIONHOTO 3apojbliia — OnacTyibl. ['acTpynanus; 3aKkOHOMEPHOCTH 00pa30BaHUs
JBYXCIIOWHOTO 3apo/iblilia — racTpyJibl. [lepBUUHBINA opraHoreHes U AanbHelmas quddepeHIpoBKa
TKaHEeW, OpraHoB M cUCTeM. Perymsuus >MOpHOHAJIBHOIO Pa3BUTHUS; dMOpHUOHAIbHAS HWHIIYKIUS.
Ponb HepBHOM 1 YHIOKPUHHON CUCTEM B 00€CIIEYEHUH SMOPHOHAIBHOTO Pa3BUTHS OPTaHU3MOB.
[ToctamMOpHOHaNBHOE DPA3BUTHE >KUBOTHBIX. DOPMBI MOCTIMOPHOHAIBHOTO TEPHOAA PA3BUTHSL
Henpsimoe pa3Butve; MONHBIA M HEMONHBI MeTamopdo3. buosornueckuii cMbICl pa3BUTUS C
MeTamMopdo30M. [Ipsimoe pa3BUTHE. JlopenponyKTUBHBI, PENpPOYKTUBHBIN u
MOCTPENPOAYKTUBHBIN NIeproibl. CTapeHHe U CMePTh; OMOIOTHS IPOIOJKUTEIBHOCTH KHU3HH.
OHTOreHe3 BBICHIMX pacTeHWW. bHoOIOrM4yeckoe 3HAYEHWE JBOWHOTO  OIJIOAOTBOPEHHUSI.
DOMOpHOHANbHOE pa3BUTHE; JEJIEHWE 3UTOThl, OOpa3oBaHME TKaHEH M OpraHoB 3apojblIlia.
[ToctamOpuonansHoe pasButue. Ilpopactanue cemsH, audQepeHIMpoBKa OpPraHOB M TKaHEH,
¢dbopMupoBanue mMoOeroB U KOpHEBOW cucTeMbl. OOIIHe 3aKOHOMEPHOCTH OHToreHe3a. CXOICTBO
3apojipliiell 1 SMOpUOHaIbHAs TUBepreHus npuzHakos (3akoH K. bapa). buorenernueckuii 3axon
(D.I'exkkens u @.Mronnep). Pabotsr A.H. CeBepiioBa 06 5MOpHOHATBHON H3MEHYHUBOCTH.

PazButne opranm3sma u OKpykatomas cpera. Ponb  (QakTopoB OKpyxamomeil cpeasl B
SMOPHOHAIILHOM M MOCTAMOPHOHAIBHOM pPa3BUTUU OpraHu3Ma. BiMsHHE TOKCHMYECKMX BELIECTB
(TabayHOTO JTbIMA, AJTKOTOJIsI, HAPKOTHUKOB U T.J.) Ha X0J1 SMOPHOHAIBHOTO U MOCTIMOPHUOHAILHOTO
nepuofoB. [loHsaTHe 0 perenepanum.

5.9BonrONMs KUBOK IPUPOBL. (3 1)
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Bun, ero xpurepuun. llomynsuus — CTpyKTypHas e€AMHMIIA BUJAa U DJIEMEHTapHas €AMHULA
sBostonMu. Mcrtopus 3BomounoHHbIX uued. Yuenue Y. [lapBuna. CuHTeTHYecKass HCTOPHUS
sBotolMM. Mukpossomonusa. CrocoObl BupooOpazoBaHus. Makpospostouus. Hampasinenus u
IIyTH HBOJIIOLMH. [ UIIOTE3bI BOSHUKHOBEHHUS KU3HU Ha 3eMiie. DBOJIOLUS OPraHUYECKOTO MUPA.
[IpoucxoxaeHue yeaoBeka.

6. DxocHucTeMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Cpena oburanus, skosorudyeckue (axtopbl. OOImMe 3aKOHOMEPHOCTH BIIMSHHUS SKOJIOTHYECKHUX
(dakTOpOoB Ha OpraHu3M. 3aKOH ONTHMyMa. 3aKOH MHHUMYyMa. buHOIOrMYecKne pHUTMBL
dotonepuonu3M. buoreonenos, ero KOMIOHEHTHI M CTPyKTypa. Tpoduyeckne ypoBHH.
KpyroBopor BemiecTB W MpeBpalleHusi SHEpruu. buoreoxumuueckue NHKIBI B OHocdepe.
buorennast Murpanust atoMoB. MexaHu3Mmbl ycToHunBoCTH O1ocepbl. CMeHa 3KOCHCTEM.
Pa3nooOpasue »skxocucreM. buocdepa, ee komroHeHTH. I[IpoOiaembl yCTONYMBOIO pPa3BUTHUS
ounocdepsl.

7. IlepeueHsb 1a0OpaTOPHBIX, MPAKTUYECKUX PAOOT U SKCKYPCHM 110 MOTYJIIIO

Ne. | Ha3Banue nabopatopnoii | No | Hazpanue No HasBanue skckypcuun
paboThI MPAKTUIECKON pabOTHI

1 Ocob6ennoctu ctpoenus | 1 Pemenune 3amau o 1 N3mMeHYnBOCTH, MOCTPOCHUE
KJIETOK MPOKAPHOT U Teme «MuTo3, Meios, BapUAIIOHHOTO psa U
JYKapHuoT. raMeTOreHe3» BapUALIMOHHON KPUBOU

2 Habmroenue kinerox 2 Pemenue 3anay no
pacTeHu, >KUBOTHBIX, teme « L {uKisl
OaxTepuit Moz pa3BUTHUS PACTEHUI»

MUKPOCKOIIOM, UX
HU3YUYCHUC U OIMMCAHUC.

3 Nzydenne mopdosorun | 3 BrisiBnenue
XpOMOCOM HUCTOYHUKOB
MYTareHOB B
4 Nzydenne da3 murtosza B| 4 AHanm3 u o1ieHKa
KJIETKaX KOPEeIIKax JIyKa ATHYECKHUX aCIIEKTOB

Pa3BUTHST HEKOTOPBIX
HUCCJIEIOBAHUN B

OMOTEXHOJIOTHH
5 CocrapieHne 5 Pemenne
POIOCTIOBHBIX U X FeHETUYECKHX 3a1ad.
aHaam3
6 6 Pemienue 3amau mo

Teme «buocunres

8. Pa3paboTka mpoeKkToB
9. Urorosas koH(pepeHIus: «bHOTOTHS B MOCH KU3HI»

TpeGoBaHus K YPOBHIO OATOTOBKH 00y4aKOIIUXCS MO JAHHOM MporpamMmme.
3agaun:
OcHosnvie 3a0auul.
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1. popmupoBaHuEe HAYYHOTO MHUPOBO33PEHHUS, OMOIOTMYECKOTO MBINUICHUS I TIOHUMaHUS POJIU
OMOJIOTUY B MO3HAHUU TIPUPOBI U €€ 3aKOHOMEPHOCTSIX;

2. pa3BUTHE MOTHBAIMKA OOYYAIOMIMXCS K MPOJOJDKEHUIO €CTECTBEHHO-HAYYHOTO OOpa3oBaHHS U
BBIOOpA MpoeccroHAILHON NeATeIbHOCTH,

3. aKTUBM3allMsl IO3HABATEIBHOM JESITEeIbHOCTh LIKOJIbHMKA, IOBBIIIEHHE WH(MOPMALMOHHOM M
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH;

4. hopMUpOBaHHE IKOJOTMUECKON KYJIBTYpbl 00yHaroIuXCs.

IInanupyemvie 1uuHOCMHbIE pE3YTbMAMbL

[Tmanupyemble pe3yibTaThl OCBOCHHUS IMPOTPaMMbl Y4eOHOTrO (3JIEKTUBHOTO) Kypca «CIoXHBIE

BOMPOCHI  OMOJOTMM» YTOYHSIOT W KOHKPETHU3UPYIOT oOliee MOHMMaHWE JIMYHOCTHBIX,

METANpPeIMETHBIX M TPEIMETHBIX PEe3yJbTaTOB KaK C MO3HMIMN OpPraHM3allii UX JTOCTH)KCHUS B

00pa3oBaTeNbHON JEATENbHOCTH, TaK U C IMO3ULUM OLEHKH JOCTHXKEHUS ITHX pPE3yJIbTaToB.

Pesynbrarel u3ydeHus yueOHOro (SJIEKTHUBHOTO) Kypca IO BBIOOPY OOYYaroIIUXCS JOKHBI

OTpaXKaTh:

1. pa3BUTHE JUYHOCTH OOYYAIOLIMXCS CPEACTBAMH IPEAIaraeMoro Ajas U3y4deHHUs y4yeOHOro

npeaMera, Kypca:  pa3BuUTHE  oOmied  KyJnbTypbl OOy4aroIlUMXcs, HUX MHPOBO33PEHUS,

[IEHHOCTHOCMBICIIOBBIX ~ YCTAaHOBOK,  Pa3BUTHE  IO3HABATENbHBIX,  PETYISATUBHBIX U

KOMMYHHUKATHBHBIX ~ CIIOCOOHOCTEH, TOTOBHOCTH M  CIIOCOOHOCTH K CAaMOpPa3BUTHIO U

po¢eCCHOHATILHOMY CaMOOIIPEIEICHUIO;

2. OBIIQJICHUE  CHUCTEMAaTHYECKUMHU 3HAHHUSAMHU U npuoOpereHue OTIbITa

OCYIIECTBIICHHS LIEIECO00Pa3HOM U Pe3yIbTaTUBHOM NEATEITLHOCTH;

3. pa3BUTHE CIMOCOOHOCTHM K HEMPEPHIBHOMY CaMOOOpa30BaHUIO, OBJAJICHUIO KIIIOUYEBBIMHU

KOMIIETEHTHOCTSIMM, COCTaBJISIFOIIMMHU OCHOBY YMEHHMS: CAMOCTOSITEIbHOMY NPUOOPETEHHIO U

MHTETPaluH 3HAaHUH, KOMMYHHUKALIUU U COTPYIHUYECTBY, 3PPEKTUBHOMY PELICHUIO (Pa3peIIeHuIO)

po0JIeM, 0CO3HAHHOMY HCIIOJIb30BaHUI0 MH(POPMAMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOTHH,

CaMOOpPraHU3aIMK U CAMOPETYJISLUY;

4. o0OecrieyeHrne aKaJeMU4YeCKOW MOOMIBHOCTM U (WJIM) BO3MOXKHOCTH HOJEPKUBATh

n30paHHOE HampaBieHHe oOpa3oBaHusA; 5. oOecrnedeHne MPO(EeCCHOHAIBHOW OpHEHTalUun

00y4aroImxcs.

IInanupyemvie ruunocmmuvie pesyrbmamot JINUHOCTHBIE

Pe3yJIbTaThl BKIIIOYAIOT:

- (hopMHpoBaHHE YyBCTBA FOPAOCTH 32 BKJIAJl POCCUHCKHUX YYEHBIX XMMHUKOB B Pa3BUTHE MUPOBOM
XUMHUYECKON HAYKH;

- MOArOTOBKAa BbIOOpa WHAMBHIYaJbHOM 00pa3zoBaTeIbHOM TPaeKTOPUH U MpodecCHOHaTbHON
OpHUEHTAIH 00Y4arOIINXCS;

- (¢dopMHpOBaHNE YMEHHS YIIPABIATh IO3HABATEIBHOM IESATETLHOCTBHIO;

- pPa3BHUTHE CIIOCOOHOCTH K PELICHUIO MPAKTUYECKHX 33124, YMEHUIO HAXOUTh CIIOCOOBI

B3aMMOJICHCTBUS C OKPY>KAIOUIMMH B Y4eOHOM U BHEYPOUHOH €ATEIbHOCTH;

- (opMupoBaHNE XUMHUYIECKOHN M IKOJIOTHUECKOU KYIbTYPHI;

- BOCIIUTaHHE 0e30MacHOro OOpaleHUs ¢ XUMUUYECKUMH BEIIECTBAMHU U CTPEMIICHHS K 3J0POBOMY
o0pa3y *KU3HHU.

IInanupyemvie memanpeomemubvie pe3yibmamol

MeranpeaMeTHble pe3yabTaThl OCBOEHHS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl IPECTaBICHbI

TpeMs TPpyIaMH YHHBEPCAIbHBIX yueOHbIX AericTBuit (YVY /).
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Pezynamusnvie ynusepcanvhvie yuebnvie oeticmeus

- CAMOCTOATEJIBHO OIpeNeNATh LEeIH, 3a/JaBaTh MapaMeTpbl M KPUTEPUM, 10 KOTOPHIM MOKHO
OIPEJIENIUTh, YTO 1IeJIb JIOCTUTHYTA;

- OLICHUBaTh BO3MOXKHbBIE IIOCJEACTBUS JOCTHXKEHMS IIOCTABICHHOM LW B JESITEIbHOCTH,
COOCTBEHHOW KM3HM U JKU3HU OKPYXAIOIIUX JIO/IEH, OCHOBBIBAACH Ha COOOPaKEHUSX ITUKHU U
Mopay;

- CTaBUThb U (QOpPMYJIHUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTeIbHOM JEATEIBHOCTH U
AKU3HEHHBIX CUTYalLUsX;

- OLICHUBATh PECYPCHI, B TOM YHCJIE BpeMs U Apyrue HeMaTepHalbHble PECYpChl, HEOOXOAUMBIE JUIs
JOCTHKEHUS! TIOCTABICHHOM LIeNH;

- BBIOUpATh MyTh JOCTHIKEHUS LIEJH, IUIAHUPOBATH PELICHHE MOCTABJICHHBIX 3a/1a4, ONTUMU3UPYS
MaTepHalibHble U HEMaTepHallbHbIe 3aTPaThl;

-- OPraHU30BBIBATH YPPEKTUBHBIN IMOMCK PECYpPCOB, HEOOXOIUMBIX JUIS JOCTHKEHUS TIOCTaBICHHON

LeJIn;

- COIIOCTABJIATh MOJIYUYEHHBIN pPe3ybTaT JEATEIbHOCTH C IOCTABJIEHHOW 3apaHee LEbIO.

Ilo3nasamenvhvie yHugepcanvHvie yuednvle Oetcmeus:

- ICKaTh M HAaxOJUTh OOOOIEHHBIE CIOCOOBI pelIeHUs 3aJa4y, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYTHIM HH(OPMAIIMOHHBII MOMCK U CTABUTh HAa €0 OCHOBE HOBBIE (yueOHbIE U

[I03HABaTENbHbIE) 3a/1a4H;

- KpUTHYECKH OIICHWBATh M MHTEPIPETHPOBATH MHPOPMAIIUIO C Pa3HBIX MO3MIIMHN, paclio3HaBaTh U
(buKcupoBaTh MPOTHBOPEUHS B NH(OPMAIIMOHHBIX UCTOYHUKAX;

- ICIIOJIb30BAaTh  PA3JIMYHbIE  MOJIENBHO-CXEMATUUYECKUE  CpeACTBa Ui IPEJCTaBICHHS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH, a TaK)K€ IPOTHBOPEUHIA, BEISIBICHHBIX B MHPOPMAITMOHHBIX
MCTOYHHKAX;

- HAXOJWUTh M TPUBOJUTH KPUTHUYECKHE apTyMEHTHI B OTHOIICHUH JCUCTBUI U CYKICHHUU JIPYTroro;
CIIOKOWHO M pa3yMHO OTHOCUTBHCS K KPUTHUECKUM 3aMEUaHUSIM B OTHOIIEHWU COOCTBEHHOI'O
CYXJEHMSI, paCCMAaTPUBATh X KaK peCypc COOCTBEHHOI'O Pa3BUTHS;

- BBIXOJUTh 3a paMKud Yy4yeOHOro TmpeAMeTa M OCYLIECTBIATH IIeJI€HANPaBIECHHBIA TOUCK
BO3MOXKHOCTEH JIJIs IIMPOKOT0 EPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS;

- BBICTPaMBaTh WHIAWBHIYaJIbHYIO OO0pa30BaTENbHYIO TPAaEeKTOPHUIO, YUYHUTHIBAs OTPAaHUYEHHUS CO
CTOPOHBI IPYTHX YYaCTHUKOB M PECYPCHBIE OTPaHHUCHHS,

- MEHSTH U yJep)KUBATh PAa3HbBIEC MO3UIMH B TIO3HABATEIILHON AEATEIHHOCTH.

Kommynuxamusnule ynugepcanvhvie yuebHvle Oeticmeus.

- OCYUIECTBJIATH JEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (KaK BHYTPH
o0Opa30BaTeNbHON OpraHu3alluy, Tak U 3a e€e IpeleraMu), Noa0upaTh MapTHEPOB I JEJIOBOM
KOMMYHHUKAIIUM HMCXOZs M3 COOOpaXeHMH pe3yJbTaTUBHOCTH B3aUMOJCHCTBUS, a HE JMYHBIX
CHUMIATHI;

- IPY OCYLIECTBICHUM TPYNIOBOM pabOThl ObITh KaK PYKOBOIMTEIEM, TaK U WIEHOM KOMaHJbI B
pa3HbIX poJsiX (TreHepaTop UAeH, KPUTHK, UCIIOTHUTENb, BEICTYIAOLIHMA, SKCIIEPT U T.11.);

- KOOpDAMHUPOBAaTh H  BBHIMONHATH PabOTy B  YCIOBHSX pPEATBHOTO, BHPTYAJIBHOTO U
KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

- pa3BepHYTO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOYKY 3PEHHs] C HCIOJB30BAaHHUEM aJI€KBAaTHBIX
(YCTHBIX ¥ MUCHMEHHBIX) SI3BIKOBBIX CPE/ICTB;
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- pacmio3HaBaTh KOH(JIMKTOTCHHBIC CUTYallMH W MPEIOTBpAlaTh KOH(MIUKTHI JO WX aKTHBHON
¢a3pl, BBICTpaMBaTh JAEIOBYI0O U OOpa30BaTENbHYI0 KOMMYHUKAIUIO, H30€ras JIUYHOCTHBIX
OLICHOYHBIX CY>KICHHI.

1Inanupyemvle npedmemmsvie pesyibmamol

B pesynbrate oOyuenuss mno [Iporpamme ydeOHoro (anekTuBHOro) kypca «TpynHble BOMpPOCHI

Orosorum» 00yJaroNTUHCs HAYIUTCS:

OOBSCHSATE:

- poJsib OMOJIOTUYECKUX TEOPUH, 3aKOHOB, IPUHIIUIIOB, TUIIOTE3;

- E@IUHCTBO JKMBOM M HEXUBOW NPUPOABI, POACTBO, OOIIHOCTh MPOUCXOXKICHUS KUBBIX
OpPTaHU3MOB, HBOJIOIMIO PACTEHUH U KUBOTHBIX, UCTIONB3Ysl OMOJIOTHYECKUE TEOPUH, 3aKOHBI U
IIpaBUIIa;

- OTpHLATEJIbHOE BJIMSHUE AJKOr0JIsl, HUKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHE 3apO/IbIIlia
YeJI0OBEKa; BIUSHUE MyTareHOB Ha OPraHU3M YeJIOBEKa;

- TPUYUHBI HACIICJCTBCHHBIX W HEHACIICJCTBCHHBIX M3MCHCHH, HACIICACTBCHHBIX 3a00JICBaHMUIA,
TCHHBIX U XPOMOCOMHBIX MYTAIIHA;

- B3aUMOCBSI3M YEJIOBEKAa W OKpY)Kalolled cpeapl; He0OOXOAMMOCTh COXpaHEHHs MHOrooOpasus
BUJIOB, 3aILUTHI OKPYKAIOIIEH CPEbl;

- MECTO U POJib YelIOBEKa B MPUPOJE; POJACTBO YEIOBEKA C MICKOMUTAIONIUMU KUBOTHBIMU, POIIH
Pa3IMYHbIX OPraHU3MOB B JKU3HU YEJIOBEKA;

- 3aBUCHMOCTb 3J0pPOBbsl UEJIOBEKAa OT COCTOSIHUS OKpY)Kalolled Cpeabl; MPOSIBICHUE
HACJIEICTBEHHBIX 3a00JIeBaHMI, IMMYHUTETa y YEJIOBEKa; - POJb FOPMOHOB M BUTAMHUHOB B
OpraHM3Me. yCTaHaBIIMBATh B3aMMOCBS3H:

- cTpoeHHs] ¥ (YHKIUHA MOJIEKYJ, OPTaHOWAOB KIETKH;, IUIACTUYECKOTO M DHEPreTHYECKOTo
00MEHa; CBETOBBIX U TEMHOBBIX PEaKIMi POTOCHHTERA,

pemarb

- 3aJjauyd pa3HOM CIOKHOCTH TO IHMTOJIOTMH, TE€HETHKE (COCTAaBIATH CXEMbI CKPEIIUBAHUS);
pacro3HaBaTh U OMHUCHIBATE: - KIETKH PACTEHHUI U )KHUBOTHBIX;

- oco0eit Bu1a 110 MOP(OJIOTUYECKOMY KPUTEPHIO;

- Ouonoruyeckne 0OBEKTHI 10 UX N300paXKEHUIO U MPOLIECCaM MX KU3HEEATEIIbHOCTH; BBISBIIATS!

- OTJMYUTENbHBIC TPU3HAKU OTIENBbHBIX OPTraHU3MOB; - MCTOYHHUKH MYTareHOB B OKpY)Karolen
cpene (KOCBEHHO); CpaBHUBATH (U JIeaTh BHIBOJIBI HA OCHOBE CPABHEHMS)

- Oumosornueckue OOBEKThI (KJIETKH, TKaHU, OpTraHbl U CUCTEMBI OPTraHOB, OPTaHU3MBbI PACTCHHH,
KUBOTHBIX, TPUOOB U OaKTepUii);

- Tporecchl U siBJIeHHs (0OOMEH BEIIeCTB y pacTEeHUH, KUBOTHBIX, YEJIOBEKa, IUIACTUYECKUU U
SHEpreTHYecKuii 00MeH; (POTOCHHTE3 U XEMOCHHTE3);

- MHTO3 M MeH03; 6ecrosoe U MOoJI0BOE Pa3MHOKEHHUE; OMJIOJJOTBOPEHHE Y PACTEHUH U JKUBOTHBIX;
BHEIIHEE U BHYTPEHHEE OIJIOIOTBOPEHHE; ONPEIENISTh

- TPUHAJUICKHOCTh OMOJOTUYECKHX OOBEKTOB K OMpPEAeTICHHOW CUCTEMATUYECKOM TpyIe

(xmaccudukarys); aHaIUu3UpPOBATh

- BiAMsHHE (AKTOPOB PHCKAa Ha 3/10POBbE YEJIOBEKA; MOCIEACTBUS JAEATEILHOCTH YelIOBEeKa B
AKOCHUCTEMaX, TJI00AIbHBIE aHTPOIIOTCHHBIC U3MEHEHUs B Onocdepe;

- pe3yibTaThl OMOJIOrMYECKUX SKCIIEPUMEHTOB, HAOIOIEHUH 0 UX OMUCAHUIO.

Obyuarowuiics noay4um 603MOHNCHOCb HAYUUMbCA:
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Hcnonv3zo06ams npuobpemenHvle 3HAHUSL U YMEHUS 8 NPAKMUYECKOU 0esimebHOCIU U NOBCEOHEEHOL
JHCUHU - NPABUTL NOBEOEHUS 8 OKPYdHcatloujeli cpeoe;

- Mep npoQuUIaKmMUKU pacnpocmpaneHust 3a001e6aHull, Gbl3bl8AEMbIX PACMEHUSMU, HCUBOTHBIMU,
bakxmepuamuU, epubamu u supycamu, mpasmamusma, cmpeccos, BUY — unghexyuu, 6peonvix npusviuex
(kypenue, ANKO20NIU3M, HAPKOMAHUSA); HADYUWIEHUS — OCAHKU, 3peHus, cnyxa,
UHGEKYUOHHBIX U NPOCMYOHBIX 3AD0Ne8AHULL, CIMPeCcCOs, 8DEOHbIX NPUBLIYEK (KYPEeHUe, AIKO20IU3M,
HAPKOMAHUsL);

- OKA3aHUs NEPBOtl NOMOWU NPU MPABMAX, NPOCYOHBIX U OPYeUX 3a001e8aHUSX, OMPABIEHUU
nUesbIMU NPOOYKMAMU, - CNOCOO08 BbIPAWUBAHUS U PASMHONCEHUS KYTbIMYDHBIX PACEHUL U
OOMAWHUX HCUBOMHDBIX, YX00A 3a HUMU, - OJisL NPUOOPEemeHUsl NPAKMUYeCKUX HABbIKOG U NOBbIULEeHUs
VPOBHSA 3HAHUU 8 PAbOUYI0 NPOSPAMMY BKII0UEHbL 1aO0paAmopHble U NpaKkmuyecKue pabomul,
akckypcuu. Ilpu evinonnenuu 1a60pamopHol pabomsl U3yYAMCsL HCUsble OuosocUdecKue 0ObeKnol,
MUKponpenapamal, cepoapuu, KOJIIeKYuu u m.o.

HNudopmanuonHo — meToanyeckoe odecneyeHune

Obsizamenvhas 1umepamypa

1. bopoaun I1.M., Beicouxkas JI.B., pmmun I'"M.u ap. buonorus. 10 — 11 kmaccer : yue6. s
00111e00pa30BaTeNbHBIX OpTraHU3aIi ;| YIIIyOJIeHHBIM ypoBeHb : B 2-X 4., 4. |1 / mox pea. B.K
Mymuoro., I'M. dpiMmuna. — M.: [Ipocsemienue, 2014. — 303 c.

2. bopomun T1.M., Beiconkas JI.B., e [.M.u np. buonorus. 10 — 11 xmaccer : yue0. as
00111e00pa30BaTeNbHBIX OpTraHU3aIil ;| YIIIyOJIeHHBIM ypoBEeHb : B 2-X 4., 4. 2 / mox pea. B.K
lymuoro., I'M. JIpiMmuna. — M.: [Ipocsemenue, 2014. — 287 c.

3. 3axapos, B.b. buonorus. O6mmas 6uonorus. 10 k1. YrimyOneHHsiid ypoBeHs : yaeOnuk / B.b.

3axapos, C.I'. Mamontos, H.W. Conun, E.T. 3axapoBa. — M.: Jlpoda, 2015. — 349 c.

4. 3axapos, B.b. buonorus. O6mas Ouosnorus. 11 k. YrioyOneHHslii ypoBeHb : yueOHuk / B.B.
3axapos, C.I'. MamontoB, H.W. Conun, E.T. 3axapoBa. — M.: Jlpocda, 2015. — 343 c.

Llononnumenvhas rumepamypa

1. Aradonosa, N.b., CuBornazos, B. 1. buonorust >kuBoTHBIX. YueOHOE mMocoOue Il ydaruxcs

obmmeoOpa3zoBatenbHbIX yupexaeHnuit 10-11 knaccol. [Ipopunsaoe o0yuenue — M.: JIpoga, 2006. —

121 c.

2. Aragonosa .b., CuBormnazos B.U. buonorus pacrennii, rpu0oB, JIMIIAWHUKOB. bronorus.

VYuebHoe mocoOue i ydammxcsi oOmeoOpa3oBarenbHbIX — yupexaeHuit 10-11  kmaccsl.

[IpodunsHoe oO6yuenue: cOopuuk 2 / Apt.-coct. B.M. CuBornazos, U.b. Mop3ynoBa. — M.: Jlpoda,

2006.

3. Anbeprc b., bpeit M., Jlerouc k., Papd M., Pobeprc K., Yorcon [Ix. MonekynspHas
ouonorus xinetku. T.3. — M.: Mup, 1994. — C. 7 — 149.

4. AHaromus 4elioBeka: YueOHUWK ais By30B. Kypenmaa M.M., Oxwurosa A.Il., "Bmagoc" — 2002,
384 ctp.

5. bumuu I'.JI., KpenkanoBckuii B.A. buonorus. [Tonusriii kype: B 4 T. — 5-e u3zn., nepepad. U gom.

— M.: U3pgarensctBo OHuke, 2010. — 544 c.: un.
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6. buoxumus / I[lox pen. akazn. E.C. CeBepuna. — M.: 'DOTAP-Menua, 2008.- 768c.

7. bykpunckas A.I'., XXganor B.M. Paccka3el 0 Bupycax //HoBoe B ku3HHU, HayKe, TEXHUKE.
Cepus “buonorus”. — M., 1986. Ne 4. — 64 c.

8. Bepemaruna, B. A. OcHOBBI 00111eH TUTONIOTHY : YdeOHOoe mocodue / B. A. Bepemaruna. — M. :

W3narenbckuit nentp «Akagemusi», 2007. — 176 c.

9. Bwuu K., Jletse B. buonorus: I[1ep. ¢ aarn. — M.: Mup, 1974. — 824 c.

10. Boponuna I'.A. OcHoBbI panuoHanbHOro mnurtanus. 10-11 kimaccel: ydeOHOe mocoOue s
ydamuxcs o0meo0pazoBaTenbHbIX yupexaenuii / I.A. Boponuna, M.3. ®d¢noposa. — M.:
Benranal pag, 2009. — 129 c. — (bubnmoTteka 3J1eKTUBHBIX KYPCOB).

11. I'pun H., Crayt VY., Teitnop /. buonorus: B 3-x 1. — M., 1990, 2002.

12. JTanunoBa H.H, KpsumoB A.JI. ®usnosnorus BeICIICH HEPBHOM ACSITEIBHOCTH: YU4eOHUK. — M.:
VYuebnas nureparypa, 1997.

13. IxxamanoBa I['.A. buorexHonorus. yyeOHoe mocoOue i ydaimmxcs o01eo0pa3oBaTeNbHbIX
yupexkaenuii. buonorus. 10-11 knaccel. [IpodunsHoe oOyuenue: coopuuk 2 / ABT.-cocT. B.U.
Cusornasos, I.b. Mop3synoBa. — M.: JIpoda, 2006.

14. 1y6unun B.A., Kamenckuii A.A. Anaromusi u QU3NOIOTUS LIEHTPATLHOM HEPBHON CHUCTEMBI.
[Iporpammel 351eKTUBHBIX KypcoB. buonorus. 10-11 kiaccel.

[Ipodunsuoe o6yyenue: coopuuk 2 / ABT.-cocT. B.. CuBornazos, I.b. Mopaynosa. — M.: Jlpoda,

2006.

15. Iy6unun B.A., Kamenckuii A.A. ®u3nosiaorus BeICIICH HEPBHOUN AESITEILHOCTH U CEHCOPHBIX
cucteM. Y4yeOHoe mocobue sl yyamuxcsi o0meo0pa3oBaTenbHbIX yupexkaeHuil. buomnorus. 10-
11 knaccel. IlpodunbHoe oOyuyenue. cOopuuk 2 / ABbt.-coct. B.M. Cusornazos, WN.b.
Mop3synoBa. — M.:

Hpoda, 2006.

16. XKu3ub pacrenuii: B 6-1u 1., — M.: IIpocsemenue, 1977.

17. 3axapos B., MamontoB C., CuBornazosB.. buonorus. OOmme 3akoHOMEpHOCTH. — M.:
[Hxonamnpecc, 1996. — 120 c.

18. Unbnues B.J. [Momynsipasrit atnac-onpenenurens. [Ituier — M.: [Ipoda, 2010. — 318 c.: mi.

19. Kamenckuit A.A. Perynsauus ¢usnonoruueckux ¢GyHKUUN yeloBeka. ydyeOHOe mocodue ams
ydamuxcst o0meoOpazoBaTenbHbIX yupexaeHui. buonorus. 10-11 xmaccsl. IlpodunsHoe
obyuenue / ABT.-coct. B.W. CuBornazos, B.B. [Taceunuk. — 2-e u3j., crepeotun. — M.: [Ipoda,
2006. 20. KaromoBa, E. A. I'ucromnorust ¢ ocHoBamu 3MOpuojsoruu : npaktukym / E. A.
KaromoBa. — Tomck : uzgarenscro TI'TIY, 2007. — 71 c.

21. Kewmm I1., Apmc K. Beenenne B 6mosoruto: I1ep. ¢ aarn. — M.: Mup. —1988.— 671 c.

22. JIstouu b. I'ensr. — M., 1987. — 544 c.

23. MakcumbrueBa JI.B., E.B.AnekceeBa, O.C.I'manpimeBa UenoBek u ero 310poBbe. YueOHOE
nocobue Juis ydammxcs oOmieoOpa3oBaTenbHbIX yupexaeHud. buomorms. 10-11 xmaccsl.
[Ipodunsroe obyuenue: coopuuk 2 / Art.-coct. B.M. CuBornazos, .b. Mop3ynoBa. — M.:
Hpoda, 2006.

24. MamonToB C.I'. brosiorust A1 IKOJLHUKOB CTAPIINX KJIACCOB W MOCTYIAIOMUX B BY3bl. — M.,
1995. - 478 c.

25. Mensener C.C. ®usnonorus pacrenunid. — C.-IIt., 2004.

26. MennukoB b.M. buonorus: popmsl u ypoBHU xu3Hu. — M., 1994. 415 c.



27.

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.
38.
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Muxkpobuonorus. 10-11 kmaccel: yueObHOE MOcOOME I ydamuxcs 0OMIeo0pa3oBaTeIbHBIX

yupexaenuii / S.C. llanupo — M.: Benrana-I'pad, 2008. — 272 c.: un. — (bubmmoreka

AJIEKTUBHBIX KYypPCOB).

Horukos B.C., I'y6anoB. [TonynsipHblii aTiac-onpeaenutenb. JJukopactymuye pacTeHus. — 5-¢

u3n., crepeorurt. — M.: [Ipocda, 2008. — 415 c.: u.

OcHOBBI  OMOTEXHOJIOTHH. 10-11 xmaccsr: yueOHoe nocooue TUIS
ydamuxcsi obmeo0pa3oBarenbHbix yupexaenuit / E.A.Hukumosa. — M.: Benrtana-I'pad,

2008. — 160 c. — (bubimoTeka 3EKTUBHBIX KYPCOB).

OcHoBbl 0011ei 6uonoruu: Ilep. ¢ mem./ [Tox pen. D JIu66epra. — M.:Mup, 1982. — 440 c.

[Terynun O.B. Anaromus u ¢usuonorus HepBHOU cuctembl. 10-11 kmaccel: yueOHOe mocobue

Ul ydammxcst o0meoopa3oBaTenbHbIx yupexxnenuit / O.B.Ilerynun. — M.: Benrana-I'pad,

2008. — 128 c.: ni. — (bubnmoTeka IEKTUBHBIX KYPCOB).

Ilexos A.Il. buonorus u obmas reseruka. — M., 1994. — 440 c.

Puc 3., Ctepubepr M. Ot kiieTok K atoMaM. MIIIOCTpUpOBaHHOE BBEACHHUE B MOJICKYIISIPHYIO

ouogoruro. — M., 1988. — 143 c.

Croxuu K. buonorus. k. nwmmoctp. cipaBounuk. — M., 1995. — 128 c.

TepemoB A.B., IlerpocoBa P.A. buonorus. 10 kinacc. [TocoOue misi camocToAaTensHON pabOThI

oOyyaromuxcs. Yrinyonernsiii yposenb. ®I'OC. — M.: Muemo3uHa, - 2015 r. — 343 c.

TepemoB A.B., IlerpocoBa P.A. buonorus. 10 kinacc. [Tocobue mist camocToAaTensHON pabOThI

oOyuaromuxcs. Yrinyoneunsiii yposerb. @I'OC. — M.: Muemosuna, — 2015 r. — 400 c.

Toxkun B.I1. O6mas amOpuonorus. — M., 1987. — 480 c.

Hunmuuckuit 5.5, TonynsuuoHHas CTpyKTypa U 3BOJIONMS BUpycoB. —M., 1988. — 240 c. 39.

Iyronbckuii B.B. ®usnonorus neHTpansHoN HeEpBHOM cucteMel — M.MI'Y, 1997.

Humepnem pecypcol

1.

2.
3.
4

7.
8.
9.

10.
11.
12.
13.

14.

http://www.forest.ru/— neca Poccun

http://anatomius.ru — MmaTepuanbl Mo BO3PACTHOIN aHATOMUU U (PU3HOJIOTHY;
http://anatomyonline.ru — anaToMu4eckuii CIOBapb OHJIANH;

http://miranatomy.ru — wMarepuaJbl 10 aHATOMHM W  (U3HOJIOTHH C
WLTFOCTPALIUSIMH.

http://www.anatomus.ru — anaTromust 4eJI0BeKa B MILTIOCTPAIUSX;
http://www.e-anatomy.ru — BUPTyalibHBI aTjiac MO0 AHATOMHHM M (PU3UOJOTHU
JeJ0BeKa

www.vokrugsveta.ru — Bokpyr caera

www.droug.ru. — sxypaai «JIpyrm»

www.geoclub.ru — sxxypuan «I"eo»

www.zooclub.ru/animals — razera «Moe 3Bepbe»

http://bio.1september.ru/ — razera «buomorus -

www.zooland.ru — «Kupwun u Medoauii. JKuBoTHBIN MUP»

www.herba.msu.ru — «Xepba» — Oortanudeckmii cepsep MIY um. M.B.
JlomoHnocoBa

www.nature.ok.ru/mlk_nas.htm — «Peakue u ncue3aroime KUuBoTHbIC Poccrmy»
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15. www.biodan.narod.ru — «buo/lan. HoBoctu 6uomorum»

16. Www.zoomax.ru — « KuBoTHbie»

17. www.zooclub.ru — «3o00xk1y0. Bee 0 5KMBOTHBIX»

18. http://school — collection.edu.ru/ — xoiekIwst MaTepUAIOB IO OUOJIOTUH
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