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B cooTBeTcTBHY ¢ KOHIIENIHEH MOAEPHU3AIIMH IIKOJILHOTO 00pa30BaHUs AJIEKTUBHBIE KYPCHI SBIISIOTCS 00s13aTEIILHBIM KOMITOHEHTOM IITKOJIEHOTO
00y4eHUs. DIECKTUBHBIA KypC «DBOJIOIUS CUCTEM OPTaHOB KMBOTHBIX» MIPEIHA3HAYCH JIJIS yYaIIUXCcs 9 KaccoB cpeaHel mKoibl. BeimyckHukam 9 kimacca,
MIPEKE BCET0, HEOOXOIMMO CHCTEMAaTU3UPOBATh U 0000IINTE 3HAHUS, IOJTYYCHHBIE B 5 -8 KlaccaxX JyIsl YCIEITHOTO O0yUYeHHS B KJIaccax XUMHUKO -
Ouo0rnuecKoro mpoduis Win NocTymieHus B npodrexyunnuiia. Ha ceronHamHuii 1eHp CynecTByeT 00JbII0e KOJIUYECTBO Pa3HOOOPA3HBIX MPOrpaMM
ANIEKTUBHBIX KYPCOB, 00€CTIEYMBAIONINX MOBBIIICHUE TO3HABATEIILHOTO NHTEPECa K MPEIMETY WU YIIIyOJIeHUE B OTACIbHBIC TEMbI, KOTOPHIE PACCMATPUBAIIHCH
B Kypce OCHOBHOM MporpamMmbl He oueHb noapoOHo. [locie 3HakoMcTBa ¢ 60IBIINM 00bEMOM MpeIaraeMbIX 3JEKTUBHBIX KypCOB, ObLIO PEIIEHO COCTaBUTh
CBOIO TIPOTPaAMMY.

Kypc coctaBiieH B COOTBETCTBUM ¢ TPEOOBAHUSIMHU CTaHIApPTa OCHOBHOTO 001ero 00pa3oBaHus 10 OUOJIOTHH, T]Ie OTIMCaHBI COACPIKaHNE 00IIero
oOpa3oBaHus 1 TPeOOBAHUS K pe3yIbTaTaM OCHOBHOTO 00IIero oOpa3oBaHus. B HEM Takke yUUTHIBAIOTCS OCHOBHBIC UJICH U MOJIOKECHHSI IPOTPAMMEI Pa3BUTHS
1 HOpMUPOBAHUS YHUBEPCATBHBIX YIEOHBIX ACHCTBUM T 00IIeT0 00pa3oBaHMsl.

B nporpamme kypca «IBOIIOIUS CUCTEM OPTaHOB KUBOTHBIX» PACCMATPUBACTCSI SBOJIFOIUS CHCTEM OPTaHOB THUIIOB 0€CITO3BOHOYHBIX, KJIACCOB
MO3BOHOYHBIX )KUBOTHBIX, B TOM YHCJI€, 0OCOOEHHOCTH CHCTEM OPraHOB YeJIOBEKa, Kak MpeAcTaBUTENs Kiacca Miekonuraroiue.

DJEKTUBHBIN KypC HAMPaBJICH HA PACIIUPEHUE, YIIIYOJICHUE ¥ CUCTEMATH3AIMIO 3HAHUN yYaIIUXCsl, MTOJTYYSHHBIX B KypcaxX 300JI0TUH U OUOJIOTHH
yenoBeka. OH J1aeT BO3MOKHOCTh MIOHUMAaHHUS CBSI3EH MEX]y pa3fiesiaMyd OMOJOTHYECKUX HayK. [1Jisl MOBbIIIEHUSsT YPOBHS MOJIYYEHHBIX 3HAHUI, a TaKkKe TS
MpUOOPETEeHUS TPAKTHUECKUX HABBIKOB MMPOTPAMMO MpPeyCMaTPUBACTCS BBITIOIHEHUE PsAJIa JIA0OPATOPHBIX padOT, KOTOPBIE MPOBOAATCS MOCIIE TOPOOHOTO
MHCTPYKTaXka U 03HAKOMJICHHSI yJalIuXcs ¢ YCTaHOBJICHHBIMH MPaBUIaMH TEXHUKHU Oe30macHOCTU. Perenrne 61M0I0rnueckux 3aaad o u3y4aeMbiM TeMam
CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIUICHUS, TPUBUBAET HABBIK CAMOCTOSTENILHON PadOThI, paciiupsieT 00IacTh 3HAHUH 10 Onooruu, (opMUpyeT
HWHTEpEC K MPOQECCUsiM, CBI3aHHBIM C MEIUIIMHOM, CETLCKUM XO3SIICTBOM, OMOTEXHOJIOTHEH, BETEpUHAPHUEH U T. 1.

Kypc paccunran Ha 34 yaca u peaqu3yeTcs 3a CUeT BPEMEHH U3 KOMIIOHEHTa 00pa30BaTEIbHOTO YUPEKACHHS. B 3JIEeKTUBHOM Kypce MpeayCMaTPUBAIOTCS
JIEKLMU, CeMUHAapcKas (hopMa 3aHATUN (OHU COTPOBOXKAAIOTCS IEMOHCTpAIUell Ta0nll, pPUCYHKOB, MOJIeJIeil OPraHOB U CHCTEM OPTaHOB KUBOTHBIX,
BUJICO(PHUIIEMOB, SJIEKTPOHHBIX U3JIaHUI ), TPOEKTHAs ACSITENbHOCTh, KOH(pepeHnu. KOHTpoIb 3HaHUI U YMEHUN yYaIIUXCsl OCYIIECTBISIETCS B BUIEC TECTOBBIX
3aJlaHui, KOHTPOJBHBIX Pa0OT, YCIIEIIHOCTH YYacTHsl B CEMUHAPCKUX 3aHATHIX, OMOJIOTHYECKUX KOH(PEPEHIUAX U OJIMMITHaaxX

Ieas Kypca:
dopMHUpOBaHUE Y yYAIIMXCS 3HAHUN O CTPOEHUU U (PU3UOTIOTUYECKUX OCOOCHHOCTSAX CUCTEM OPIaHOB )KMUBOTHBIX, TOHUMAaHUS POJIM KUBOTHBIX OPTaHU3MOB Ha
HAIIICH MJIaHEeTe U UX 3HAYCHUS B J)KU3HH YECIIOBEKA.

3agaum Kypca:
1.YryOuth U pacuiipuTh 3HaAHUS O CTPOSHUH, (PU3UOIOTUIECKUX OCOOSHHOCTSAX CHUCTEM OPraHOB JKMBOTHBIX, B TOM YHCIE, OCOOCHHOCTSIX CHCTEM OPTraHOB
YeNoBeKa, Kak MpeIcTaBUTeNs Kiacca MileKonmuTaronme.



2.CpopmMupoBaTh MOHUMAHNE 3BOIIOIIMOHHOTO MPOLECCa CUCTEM OPTaHOB KMUBOTHBIX, IPUHAIICKAIINX K Pa3HBIM CUCTEMAaTHUYECKUM TPYIIIIaM.
3.Pa3BUTh yMeHUS aHAIU3UPOBaTh, CPABHMUBATh, 0000LIATh, JENaTh JIOTMYECKUE BBIBOABI M YCTAHABIMBATh NPUYMHHO-CIEICTBEHHbBIE CBS3M HAa OCHOBE
U3Yy4YEHUs CTPOCHUS U )KU3HEIAEATEIIbHOCTH JKUBOTHBIX OPTaHU3MOB.

OcHoBHbIE TPeOOBAHUS K 3HAHUAM M YMEHUSAM y4YAIIUXCS.

Yyammecs J0JKHbBI 3HATD:

® Kiaccu(pUKAIUIO KUBOTHBIX;
MECTO YEJIOBEKAa B CHCTEME OPTraHUYECKOTO MUPA;
MPOUCXO0KJICHUE OCHOBHBIX THUIIOB M KJIACCOB KUBOTHBIX;
OCHOBHBI€ ATaIlbl 3BOJIIOIMUA CUCTEM OPTraHOB KUBOTHBIX;
O0COOEHHOCTH CTPOEHHUS CHUCTEM OPTraHOB MPEACTABUTENICH OCHOBHBIX THIIOB U KJIACCOB YKUBOTHBIX B TOM YHCJI€, OCOOCHHOCTSX CUCTEM OPTaHOB
YeJI0BEKa, KaK MPEeCTaBUTENs Kilacca MIIEKONMUTAIOIINE;

® 3HAUYEHHUE KUBOTHBIX B MPUPOJIC U KUZHU YEIOBEKA.
Y4yammecs 10JI2KHbI yMeTh:

® CpaBHUBATH OOIIHME YEPTHI OpPTraHU3AIUHU, CTPOCHHUE U OCOOEHHOCTH (YHKIIMOHUPOBAHUS (DU3UOIOTHUECKUX CHCTEM OPTaHOB KUBOTHBIX,

MPUHAJICKAIINUX K PA3JTUYHBIM CUCTEMaTUYECKUM TpyIINaMm, AeiaTh BHIBOJIbI HA OCHOBE CPAaBHEHHS;

®  pacrmo3HaBaTh U ONMHUCHIBATH OPTaHbI U CHCTEMBI OPTaHOB JKMBOTHBIX, B TOM YHCJI€, OCOOCHHOCTSX CUCTEM OPraHOB YEJIOBEKA, KaK MPECTaBUTEIIS
Kiacca MexkonuTaroomume, Ha MyJsbKax, mpenaparax u Tabaumax;
BJIaJIETh TEPMUHOJIOTHUEN;
XapaKTEepPU30BaTh ITAIbI 3BOJIIOLNHA CUCTEM OPTraHOB;
BBIJICTISITH B ATAIaxX 3BOJIOIUN apoOMOP(O3bI, UAHOAAANTAIMN U IeTCHEPAIUH;
OOBSICHSTH MPUCITOCOOUTENHHBIN XapaKTep dBOTIOIUU CHCTEM OPTaHOB;
CXEMaTUIHO U300paxaTh CTPOCHUE OPTAHOB U CHCTEM OPTaHOB;
M3y4aTh OMOJIOTHYECKHE OOBEKTHI U TIPOIIECCHI, IPOBOAUTH JIAOOPATOPHBIC HAOIIOICHHUSI, CTABUTH OMOJIOTMYECKHE DKCIIEPUMEHTHI, OITUCHIBATh U
OOBSICHSITH PE3YJIbTATHI OMBITOB;

®  OCYIIECTBISITh CAMOCTOATEIHHBIA TOUCK OMOJIOTUYECKOW HH(OPMAIIHH B CIOBAPSX, CIPABOYHUKAX, HAYYHOW U HAYYHO-TIOMYJISIPHOMN JIUTEpaType,

cetu UHTEpHET;

®  COCTaBJIITH KpaTkue pedepaThl U COOOIIECHUS 110 MHTEPECYIOIHUM TeMaM, MPECTABIIATh UX ayTUTOPHH.
Hcnoab3oBaTh NpuoOpPeTEeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOI 1eSITeJIbHOCTH U MOBCETHEBHOM JKM3HU:

® VMeHHe 00BSACHATH BOBHUKHOBEHUE JKU3HH Ha 3eMJIe, SBOIOIIMOHHEIE MPOIIECCHI ¢ TOUKH 3PEHUS MAaTEPUATHCTHUECKUX TO3HUIINN;
NnmrocTpupoBaTh OTBET MPOCTEUIIMMU CXEMAMU U PUCYHKAMH;
PaboTtarh ¢ MEKPOCKOIIOM U JPYTUMH YBEIMYUTEIBHBIMU PUOOpaMHU;
YMeTb MOJICTMPOBATh OMBITHI )T OOBSICHEHUS OMOJIOTHYECKUX MPOIIECCOB KU3HEAEATECILHOCTH;
YMeTb 00BSICHUTH (PU3UOJTIOTHUECKHE TIPOIIECCHI;
OOBACHATh MEXaHU3MBI ITepelau TPU3HAKOB U CBOMCTB M3 MOKOJICHUS B MOKOJICHHE, a TAaK)K€ BO3SHUKHOBEHUE OTIMYUMA OT POIUTENHCKUX (POpM Y
IIOTOMKOB.
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OCHOBHOE CO/JIEPKAHUE (34 uaca)
(1uac B Heaea10)

Beenenmue (2 uaca)

AKTyanu3zanus 3HaHUN y4daluxcsi O CTPOCHUHU KIIETOK, TKAHEH M CHCTEM OpPraHOB YKUBOTHBIX M ueioBeka. Cucrema Kiaccu(UKAIMK >KUBON TPUPOJIBL.
MecTo yenoBeka B CUCTEME OpraHU4YeCKOr0 MUpA.

DBOJIIOLMS )KUBOU Mpupoabl. JlokazaTenbcTBa HBOMIOIMU. Pa3BuTHE KM3HU HA 3eMIIe.
Paznen 1. OcHoBHbBIE 3TANBI IBOJTIOIUN CHCTEM OPraHOB, 00eceYnBAKIIUX B3aMMOCBS3b U COIJIACOBaHHYIO padoTy opranu3ma. (10 yacoB)
Ocnoenvle ymanwl 3601104uu HePEHOU cucmemul (4 u.).

3HaueHUEe HEPBHOW CHCTEMbI B PETYISIIIMM M COTJIacOBaHHOCTH (YHKIIMI opraHu3Ma »XUBOTHBIX M denoBeka. HepBHas kiierka. HepBHBIE crcTeMbl
1 Qy3HOro, JECTHUYHOrO TUIIOB U T. 1. [loHsTHE O pedekce. Pednexkropnas nyra. Muctunkr. LlenTpansHas u nepudepudeckas HEpBHAs CUCTEMa, U UX



poinb. CTpoeHre u QyHKIUK CIHHHOTO MO3Ta U OT/EJIOB TOJIOBHOTO M03Ta. PoJib BereTaTUBHOW HEPBHOU CUCTEMBI B PETYIISIIIMKA padOThl BHYTPSHHUX OPTaHOB.
Opransbl 4yBCTB.
OcHoeHvle ymansl I60110UUU KPOBEHOCHOU cucmembl (3 u.).
3HaueHUuEe KPOBEHOCHOW CHCTEMBI B OOECHEUEHUHU KM3HEHHO Ba)XHBIX (DYHKIMH OpraHM3Ma >KMBOTHBIX U ueJOBeKa (TpaHCIOpTHas, Tra3000MEHHasd,
3alUTHAs, MOIepKaHre TIOCTOSTHHOU TeMIepaTyphl Tena, nHopmannonHas). Kposs. UMMyHUTET.
Tunbl kpoBeHOCHBIX cucteM. Cepare u ero riaaBHas GyHkiusa. Cocyasl: apTepuu U BeHbl. Kanuuisipel. ApTepraibHas 1 BEHO3Hast KpoBb. bombIoit u
MaJIblii Kpyru KpoBooOpatieHus. [IpuyrHbI 3BOIOINN KPOBEHOCHON CHCTEMBI.
[TpenynpexaeHue cepeyHoO - COCYIUCTBIX 3a001eBaHmil yenoBeka. [lepBast momMors mpu KpOBOTEUEHUSIX.
JlabopaTopHbie padoThI:
Ornpenenenne apTepruaIbHOTO 1aBJICHHUS.
Meroauka cTer - Tecra.
OcHogHble 3manbt 360110UUU IHOOKPUHHOU cucmembl (3 4.).
3HaueHHE SHIOKPUHHOM CUCTEMBI B PErYyJISLUU KU3HEHHO BaXXHBIX IIPOLIECCOB OpraHU3Ma XKUBOTHBIX U yeloBeKka MexaHu3M BO3JIEUCTBHSI TOPMOHOB.
Cnenuduyeckas peakius KJISTOK U TKaHEeH OpraHn3Ma Ha BO3/IeHCTBHE TOPMOHOB. POJIb HEpBHOW CHCTEMBI B PETYIISIIIUY JKeJie3 BHYTPEHHEH CEKPEIrH.
Paznen I1. OcHOBHBIE 3TANbI 3BOJIIOLMH CHCTEM OPraHOB, 00ecNeYuBAIOIINX ABHKEeHHE U 00MeH BellecTB opranusma. (14 vacos)
OcHoeHble 3mansl 360110UUNU ONOPHO-08U2AMENbHOU cucmembl (4u.).
3HaueHue ONOPHO-/IBUTaTEIbHON CUCTEMBI JUJIsl OPraHU3Ma KUBOTHBIX U YelloBeKa. becnozeonounsie. ' N ApOCTaTUUECKUN «cKelleT». HapyxkHblii ckeneT
MOJUTIOCKOB. Hapy KHBII CKeNeT YIEHUCTOHOTUX. [l0360H0uHble. DOPMHUPOBAHHUE OCEBOTO CKEJIETA B BUJIE XOP/Ibl. 3aMEHA XOP/bl XPSAIIEBBIM CKEIETOM.
OOpazoBaHue XpsIIEBBIX MO3BOHKOB. [lo/ipa3aenenne oceBoro ckeneTa Ha CKeJIeT FOJIOBBI U TYJIOBHUINA. 3aMeHa XPSIIEBOr0 CKeJeTa Ha KOCTHOXPSIIEBOH, a
3aTeM KOCTHBIN. J(uddepennuaniss T03BOHOYHOTO cT0j10a Ha OTAebl. [10ABMKHOCTH TOJIOBBI OTHOCUTENIBHO MTO3BOHOYHHKA. Y BETMUEHHE KOJIMYECTBA OTEIIOB
no3BoHOUYHUKA. [IpeobpazoBaHue mMapHBIX TUIABHUKOB B CKENIET CBOOOIHOM KoHeuHOCTH. OOpa3oBaHue rpyJHON KIETKH.
Baxxneiimue oTaensl ckeeTa yenoBeka. BiausHue OKpyKaroIie cpeasl 1 00pasa KM3HU Ha 00pa3oBaHUE M pa3BUTHE CKeleTa. [lepemomMbl U BEIBUXH.
YToMIieHUE PU MBIIIEYHON paboTe, poJib aKTUBHOTO OT/bIXa. [IepBas moMoIIh Mpy ymnodax, pacTsHKEHHUSIX CBSA30K, IEPEIOMax M BBIBUXaX.
JlaGopaTropHble padoThI:
N3ydyenne ocoOeHHOCTEH OMOPHO-ABUTATEILHON CHCTEMBI Y TIPEJCTAaBUTENICH Pa3HBIX TPYIIT TO3BOHOYHBIX KUBOTHBIX.
OcHogenble 3manst 360110UUU ObIXAMENbHOU cucmemsl (2 u.).
buonoruueckoe 3nauenue apixanus. becnoszsonounvie. DopMupoBaHUE OPraHOB JBIXaHUS U3 TOKPOBOB. Pa3HOoOOpas3ue opraHoB JIbIXaHus. Y BEINYCHHE
MMOBEPXHOCTU Trazoo0MeHa. [1o36onounble. OOpa3oBaHUE BO3IYyXOHOCHBIX IyTel. J(uddepennuanus opranos apixanus. CTpyKTypHOE COBEPIICHCTBOBAHUE
nerkux. Tumel Terkux. YBeIndeHrne NoBepXHOCTH razoodMena. opMupoBaHue CTPYKTYp, 0OecIIednBaIONINX AbIXxaHue. MexXaHu3M BI0Xa U BbIIOXA, POJIb
nunadparmMel, MEXpeOepHOI MyCKYJIaTyphbl U IPYAHON KJIETKU B 3TOM Mpoliecce y MIeKonuTaromumx.
['uruena opranoB apixanus. VICKycCTBEHHOE JIbIXxaHue. 3a00JIeBaHUsI OPTaHOB JBIXaHU, UX MpoQHIakThKa. BpeqHoe BIUsSHUE KypeHUsI.
JlaGoparopHblie padoThI:
Brnusinue ¢puznyeckoil Harpy3Kku Ha COIepiKaHNe YIIIEKUCIOTHI B BBIIBIXa@MOM BO3IyXE.
OcHogeHble 3manst 360110UUU RULEeapUmMenvHoil cucmemst (2 4.).
3HaueHHe MUILEBAPUTEILHON CUCTEMBI JIJIsl OpraHU3Ma JKUBOTHBIX U YelloBeka. becnozeonounvle. IlnnieBaputenbHast mojaoCTh.
[TosiBnenue numeBapuTeabHON TpyoKu. Jnddhepennanys numeBapuTeaIsHON TpyOKH Ha oTaembl. [InmmeBapuTenbHbIe jKee3bl 0ECII03BOHOYHBIX. THITHI
POTOBBIX anmapartoB. [1o36onounble. IlosBIeHNE OPTaHOB aKTUBHOTO 3axBara numiy. 3yosl. Jluddepennnaius 3yOHON CHCTEMbI MIEKOMUTAIOIIHX.



Juddepernunarus nuieBapuTeIbHON TPYOKH HAa OTJEIBL. Y CIIOKHEHUE CTPOCHUS MUIIEBAPUTENbHBIX Kene3. OcOOeHHOCTH CTPOSHHS MUIIIEBAPUTEIBHOM
CHCTEMBI B CBSI3U CO CIIOCOOOM MUTAHUS U TIepeBapUBaHUS MHILH.
PanmonanbHOe nmuTaHue. DHEpreTHdeckas W MUILEBas IIEHHOCTh Pa3IMYHbIX MPOAYKTOB, YIOTpeOIseMbIX yeloBekoM. llpeaymnpexeHue TIMCTHBIX U
KEIyT0YHO-KUIICUHbIX 3a00JIeBaHUM, MUILEBBIX OTPABJICHUM, IepBasi T0BpauyeOHast MOMOIIb PU HUX.
JlabopaTopHbie padoThI:
N3ydyeHne HEKOTOPBIX CBOMCTB CIIIOHBI U JKETYJ0YHOIO COKa.
OcHoeéHble Imanvl I80I0UUU 6bIOEITUMETIbHON cucmembl(2u.).

buonoruueckoe 3HaueHue BblIEICHUS MPOAYKTOB 0OOMEHa BeliecTB. becno3gonounsie. TUMBI BbIIEIUTENbHBIX cUcTeM. [IpoaykTsl oOMeHa.
11o360H0UuHbIe. DBONIOIMS OPTAHOB BBIJICICHUS. Y CTAHOBICHUE CBSI3U C KPOBEHOCHOW CUCTEMOM. PO KpOBH B BBIBEJICHUH KOHEUHBIX MPOJTYKTOB OOMEHA
BellecTB. TUIBI BELACTUTENbHBIX cucTeM. [IponykTel 0OMeHa.

OpraHbl MOUEBBIJICIUTEIBHON CUCTEMBI YeNIOBEKa, UX (QYHKIMH, TpoUIaKTHKa 3a00IeBaHHIH.
OcHogeHble 3manbst 3601104UU ROKPOGHOIL cucmembl(2u.).
[Tpoucxosxaenue u poib MOKpoBoB. bapbepHast QyHKIMS KOXKH. Becnozgonounsie. DKTOJIEpMa KUIIEYHOIOIOCTHBIX, Auddepeniuanus ee kietok. KoxHo -
MYCKyJbHBIN Memok. [{uddepennpanus KoKHO - MyCKYJIbHOTO MEIIKa Ha MOKPOBBI U MBILIIBL. [/0360H0uHble. BOSHUKHOBEHHE MHOTOKJIETOYHOT'O TOKPOBA.
Huddeperunarus KoxKHbIX xene3. DopMUpOBaHKUE TOKPOBHBIX MPOU3BOIHBIX. CTpoeHHE U PYHKIIMU KOXKH yesloBeKa. POllb KOKU B TEPMOPETYIISIIIHH.
['uruena xou, TUTHEHHYECKHE TpeOoBaHUs K ofexie U 00yBu. [IpodunakTrka u nepsasi MOMOILb IPHU 0KOTaX U 0OMOPOKEHUU.
Oomen eeurecme(2u.).

OOMeH BelecTB Ha YpOBHE OJTHOKJIETOYHOIO OpraHu3Ma U MHOTOKJIETOUHBIX. [ImacTiudeckuii u sHepreTuuecKuii 0OMeH M X B3aUMOCBS3b. BUTaMUHBI.

IIpakTnuyeckne padoThI:

CocraBieHre NUIIEBOro palloHa YeJI0BeKa, COOTBETCTBYIOIIETO BO3PACTHBIM OCOOEHHOCTSM U HOpMaM 370POBOT0 MUTAHMUSL.

Paznen III. OcHoBHBIE 3Tanbl IBOJIIOIUN CHCTEM OPraHoOB, 00eceYrBAIIUX BOCNIPon3BeleHue opranusma (3 u.).

BocnpousBenenue opraHu3smMoB, €ro 3Hau€HHE. DBOJIONUS CHUCTEM BOCIPOM3BEACHMSI OpTaHM3Ma Y KMBOTHBIX. becronoe u moioBoe pa3MHOXKEHHUE.
BHermiHee u BHyTpeHHEE OIUI010TBOpeHue. MHIuBuayansHoe pa3BuTHE OpraHu3Ma (OHTOreHe3). DMOPUOHAIBHOE U MOCTAIMOPHOHANIbHOE pa3BuTHe. [IprHunHbI
HapyLICHUH pa3BUTHsI OpraHn3MoB. JKU3HEHHbIE IIUKIIBI U YyepeoBaHue mokojaeHui. [locnencTBust BIUSHUS aJIKOT0JIs, HUKOTHHA, HAPKOTHYECKUX BELIECTB Ha
pa3BHUTHE 3apOJIbIIIA YETIOBEKA.

Pezepenoe epemsa- 2 uacos.

TEMATHYECKOE IVTAHUPOBAHHUE
(9 knacc - 1u. 6 neoento; 34u. 6 200)

Tembl pa3aenoB U 3aHITUN Bcero Teopus IIpakTrka
qacCcoOB
Beenenue 2 2
Pazgen 1. OcHOBHBIE 3Tallbl IBOJIIOIUU CUCTEM OPraHOB, 11 8 3
00eCIeunBarOIINX B3aUMOCBS3b 1 COTIIACOBAHHYIO PabOTy OpraHu3Ma. JlaGopaTtopHnas paborta Nel:
«OrnpeneneHne apTepruaIbHOTO JaBICHUS».
JlaGopaTopHas pabora Ne2:
«Metomuka cremn - Tecra'.




KonTponbhas pabota no teme: «OCHOBHBIE 3TaIlbI
HBOJTIOIIMU CUCTEM OPTraHOB, 00ECTICYNBAIOITIX
B3aMMOCBS3b M COTJIACOBAHHYIO Pa0OTY OpraHu3Max.

Pa3nen II. OcHOBHBIE 3Tanbl HBOJIIOLIMM CUCTEM OPTraHOB,
00eCIeunBarOIINX IB)KCHUE U OOMEH BEIIECTB OpraHu3Ma.
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5
JlaGopaTopHas pabora Ne3:
«M3yuenne  0coOEHHOCTEH  OMOPHO-ABHUraTEIbHOMN
CUCTEeMbl y  TMpeACTaBUTENeM  pa3HbIX  TpyMl
MTO3BOHOYHBIX JKUBOTHBIX».
Jlabopartopnast pabota Ned:
«BnusHue ¢pusnueckoit Harpy3Ku Ha Co/Iep KaHme
YIJIEKUCIIOTHI B BBIABIXaEMOM BO3yXE».
JlaGopatopHnast paborta Ne5:
«M3yueHrne HEKOTOPBIX CBOMCTB CIFOHBI U
HKEITYZJ0YHOIO COKa».
[TpakTrueckas padota Ne 1: «CocTaBieHue TUIIIEBOTO
paloHa 4eloBeKa, COOTBETCTBYIOIIETO BO3PACTHBIM
0COOEHHOCTSIM M HOPMaM 3/10pOBOTO MUTAHUS».
KonTponpHas padora o Teme: «OCHOBHBIE ITAITbI
3BOJIIOIIMH CUCTEM OPTraHOB, 00EeCTIEYNBAIOLINX
JIBIDKEHUE U OOMEH BEUIECTB OPTaHU3Ma.

Paznen III. OcHOBHbIE 3Tambl 3BOJIIOUMM  CHUCTEM  OpPraHOB,
00eCTneunBaOIINUX BOCTIPOU3BEACHUE OpTraHU3Ma.

1
KonTponpHas padora o teme: «OCHOBHBIE ITAITbI
3BOJIIOIIMH CUCTEM OPTraHOB, 00EeCTIEYUBAIOLINX
BOCIIPOU3BEJICHUE OPTraHU3Ma.

[ToBToperne u 0000mIEHHE Kypca «ODBOJIONMS CHCTEM OPTraHOB
KUBOTHBIX»

Pe3eps

Hroro

34

25

PexoMeHaannu 10 OLeHKe 3HAHUM M YMEHUH yJaluxcs
Hcxons n3 nocTaBIeHHON 1IENTU U BO3PACTHBIX BO3MOKHOCTEH ydaIuxcsi, HeOOX0AUMO yUUTBIBATh: MPABUIIBHOCTb U OCO3HAHHOCTh U3JI0KEHUS
CoZIep KaHus, IIOJIHOTY PACKPBITHS MOHATUH, TOYHOCTh YHOTPEOJIEHUS! HAYyYHBIX TEPMHUHOB; CTENICHb C(HOPMUPOBAHHOCTH MHTEIUIEKTYaJIbHBIX U OOIIEHAYYHBIX
YMEHH; CAMOCTOATEIBHOCTD OTBETA; PEUYEBYIO0 IPAMOTHOCTD U JIOTHYECKYIO IOCIEI0BATEIIBHOCTh OTBETA.

O01ImennaakTHYecKue

OtMeTKka «5» cTaBUTCS B Cllydae: 3HAET, IOHUMAET BECh 00BbEM MTPOrPaMMHOI0 MaTepuana. Y MeeT BbIACIATh IJIaBHbIE MOJI0KEHHs B U3y4YeHHOM MaTepuare,
Ha OCHOBaHUU (aKTOB M MPUMEPOB 0000IIIaeT, AeNaTh BHIBObI, yCTAHABINBATH MEKIIPEIMETHBIC U BHYTPUIIPEIMETHBIC CBS3H, TBOPUECKU MTPUMCHSITh
MOJIy4YE€HHbIEC 3HaHUsI B HE3HAKOMOM cuTyaruu. OTCyTCTBHE OMHUOOK M HETOUETOB MPU BOCIIPOU3BECHUH U3YyYEHHOIO0 MaTepuaia, Py YCTHBIX OTBETaX




yCTpaHEHUE OTACIbHBIX HETOYHOCTEH C ITOMOIIBIO TOTIOTHUTEIBHBIX BOIIPOCOB YUUTEIS, COONIOACHHIE KYIbTYPhl TUCHbMEHHON U YCTHOW peuu, PaBHI
oopMIIeHUS MTUCHMEHHBIX PaboOT.

OT1MmeTKa «4» CTaBUTCS B CIy4yae: 3HACT BECh U3YUEHHBIN MPOrpaMMHbBIA MaTepHUall, BbIIACISET IJaBHbIE TOJIOKEHUS B M3yYEHHOM MaTepHalie, Ha OCHOBaHUU
(hakTOB M MpUMEPOB 0000IIAET, AETAET BHIBO/IbI, YCTAHABIMBAET BHYTPUIIPEAMETHBIC CBSI3U, TPUMEHSET MOJYYCHHBIC 3HAHUS Ha TTpakTuke. Jlomyckaer
HE3HAYUTENbHbIC(HErpyObie) OMMUOKH, HEAOYETHI MPU BOCTIPOM3BEICHIH U3YYCHHOT'O MaTepraia; COOJIt01aeT OCHOBHBIC MTPABHIIA KYJIBTYPhI MUCBMEHHON U
YCTHOM peuu, mpaBuiI 0(hOPMIICHHS TUCEMEHHBIX padoT.

OtMeTKka «3» CTaBUTCS B Cllydae: 3HACT U YCBOWIJI MaTepHall Ha YpPOBHE MUHUMAIBHBIX TPEOOBAHUH MPOTpaMMBbI, 3aTPYAHIETCS IPU CAMOCTOSTEILHOM
BOCITPOM3BEICHUH, BOSHUKAET HEOOXOAMMOCTh HE3HAYUTEIIFHON ITOMOIIIH MPEIoAaBaTesi. Y MeeT padoTaTh Ha YPOBHE BOCTIPOU3BEACHHUS, 3aTPYAHACTCS MPU
OTBETax Ha BUIOM3MEHEHHBIC BOMPOCHL. Hanmnuus rpy0oii ommOKH, HECKOJIBKUX TPYObIX OMIMOOK MPU BOCTIPOU3BEACHUH N3YICHHOTO MaTeprana;
HE3HAYHUTEIILHOTO HECOOJIIOICHHSI OCHOBHBIX MPABWJI KYJIbTYPhl TUCBMEHHON U YCTHOW pedu, MpaBuil 0pOpMIICHUS MUCbMEHHBIX PaboT.

OTMeTKa «2» CTAaBUTCS B Cllydae: 3HACT U YCBOWJI MaTepralia Ha YpOBHE HUKE MUHUMAIBHBIX TPEOOBAHUHN MIPOTPAMMBI; HATHYUE OTJCIBHBIX MTPEICTABICHHMA
00 n3yueHHoM Matepuasie. OTCyTCTBHE YMEHUS paboTaTh Ha YPOBHE BOCIIPOM3BEICHHUS, 3aTPYAHEHNE TTPH OTBETaX Ha CTaHJApTHBIC BONpOockl. Hanmmune
HECKOJIBKUX IPYOBIX OMIHMOOK, OOJIBIIOr0 YUCIIa HErpyObIX TPH BOCIIPOM3BEICHUN U3YUEHHOTO MaTepHalia, 3HAYUTeIbHOTO HeCOOTIOICHHSI OCHOBHBIX ITPABUI
KYJIbTYpbl TUCbMEHHON U YCTHOW peuH, MpaBuil opopMIICHHUS TMCHEMEHHBIX paloT.

OtmMmertka «1» craButcs B ciiydae: Het oTera.

Buojornyeckuii AMKTAHT

«5»: BeinosiHUA 80 — 100 % 3amanHuii npaBUIBHO

«4»: ooy 60 - 80 % 3amaHuit

«3»: BermosHua 30 - 50 % 3amanui

«2»: BeIIOJHUI MeHee 30% 3amanuii

«1»: HET oTBETA

TecToBOE 3a1aHUE

«5»: 80 — 100 % ot oO1iero uucna 0aII0B

«4»:T70-T75 %

«3»: 50 -65 %

«2»: meree 50%

«1»: HET oTBETA

CamocTosiTesibHasi padoTa B TETPAAH € UCNOJIb30BaAHHEM YUeOHUKA

[Mpennaraercs 3 3amanusi:2 3aaaHus 00s13aTENIbHOM YacTH, | MOBBIIIEHHOH CIIOKHOCTH

«5»: BBITIOJIHUI BCE 3aaHUs

«4»: BBITIOJHUIJ 0053aTENbHYIO YacTh 3aIaHUi

«3»: IPaBUJIHHO BBITIOJIHIII TOJIBKO TIOJIOBUHY 00s3aTEIIbHONM YaCTH 3aJaHui

«2»: B KQXJIOM 33JIaHUX MHOTO OIIHOOK (O0JIbIlIe, YeM MPaBUIBLHBIX OTBETOB)

«1»: HET oTBeTa

CocTraBJ/ieHHE ONIOPHO-CXEeMAaTHYeCKOT0 KOHCIIEKTAa

[Tepen yuammmucs CTaBUTCS 3a7ja4a HAYYUTHCSI «CBOPAYUBATh» KOHCIIEKTHI /IO OTJCIBHBIX CJIOB (CIOBOCOYETAHUH), I€TIaTh CXEMbI ¢ MAKCUMAIbHBIM YHCIIOM
JIOTHYECKUX CBsA3eH Mexay MoHATHsIMU. PaboTa 3Ta KpaiiHe crnoxkHasi, nHauBuayanbHas. [lomomns B cozgannn OCK okaxyt kpurepun ouenuBanus OCK.
OTcyTCTBHUE CBSI3aHHBIX MPEIOKEHUM, TOJIBKO OMOPHBIE CUTHAJIBI — CIIOBA, CIOBOCOYeTaHusl, ciMBOJIbI. Kputepun ouennBanuss OCK mo cocraBieHuIo:



1. [TomHOTA HMCTIONB30BaHUS YI€OHOTO MaTepHana.

2. O6péM OCK (mnsa 8-9 kmaccoB — 1 TerpagHas cTpaHuiia Ha oauH pasaen: s 10- 11 kmaccoB onun nuct popmata A 4)

3. Jloruka u3noxeHus (HaTu4ue CXeM, KOJIMYECTBO CMBICTIOBBIX CBSI3€M MEXKY MOHATHUSIMU)

4. HarnsigHOCTh (HaIuyue puCyHKOB, CAMBOJIOB, U TP.; AKKYPaTHOCTh BhINOJIHEHUS, ynTaeMocTh OCK)

5. I'paMOTHOCTB (TEepMHHOJIOTHYECKAs U Opdorpaduueckas)

Kaxp1it yHKT OIICHMBAETCS OT/ACIBHO B Oajuiax

Pabora yyamuxcs B rpynmne

1. YMenue pacripeaenuTh padoTy B KOMaH e

2. YMeHue BhICIyIIaTh APYT Apyra

3. CormacoBaHHOCTE JE€HCTBUI

4. IlpaBUIIBHOCTD U MOJHOTA BBICTYIJIEHUI

5 AKTHBHOCTh

Kaxapiii myHKT OIEHUBAETCS OTACIBHO B Oaiiax.

OTt4er nocJie 3KCKypcuu, pegepar

1. IlotHOTa pacKpbITUS TEMBI;

2. Bce 11 3agaHus BBLITTOJIHEHE,

3. Hanuuue pucyHKOB U cxeM (IIpu HEOOXOTUMOCTH);

4. AKKypaTHOCTb UCIIOJIHEHHUSI.

5. AHanu3 paboTsl

Kasxip1it myHKT OIICHMBAETCS OT/ACIBHO B Oayiax.

I[TucbMeHHBIE CAMOCTOSITE/IbHbIE 1 KOHTPOJIbHbIE PA00THI

OT1MmeTKa «5» CTaBUTCS, €CJIM YUCHHK: BBITTOTHAET paboTy 0e3 ommboK 1 /uin/nonyckaeT He 6osee ogHoro Heaouéra. CoOmoaaeT KyJIbTypy MUCbMEHHOM
peun; npaBuia ohOpMIICHUSI TUCbMEHHBIX padoT

OT1MmeTKka «4» CTaBUTCS, €CJIM YICHHUK: BBIITOTHSIET MUCHMEHHYIO paOOTy MOJHOCTBIO, HO JIONYCKAeT B HEW He 0oJiee OAHOM HErpyOoil OMMOKHA U OHOTO
Henouéta u /unu/ He 6oree ABYX Hemo4EToB. CoOM0aeT KyabTypy HUCBMEHHON peyH, IpaBuia

odopMmIIeHHs MTUCBMEHHBIX paboT, HO JOMYCKAeT HEOOIbIINE IOMAPKH MPU BEACHUU 3aIHUCEH.

OtMmeTKa «3» CTaBUTCS, €CIIM YUEHHK: TPAaBUIILHO BBHIMOIHAET HE MEHee MOJOBUHBI paboThl. JlomyckaeT He 6oee ABYX IpyObIxX omMOOK, Wi He 0oJiee 0THOM
rpy0o0ii, OHOM HETPYOOU OMMOKH U OJHOTO HEMOUETA, WK HEe OoJiee TPEX HErpyObIX OMMOOK, WM OHOW HETpyOoit OmMOKH U TPEX HETOYETOB, UITH TIPU
OTCYTCTBHH OIIMOOK, HO TIPH HAJTHYUU MATH HEMOUETOB. JlOMyCcKaeT He3HAUUTEIbHOE HECOOTIOACHIE OCHOBHBIX HOPM KYJIBTYPHI MICHbMEHHON PEeYH, MPaBUIT
o opMIIeHUS MUCHMEHHBIX PaboOT.

OTMeTKa «2» CTAaBUTCS, €CITU YYCHHK: MTPABIIILHO BBITIOJIHAET MEHEE IMOJIOBUHBI MUCHEMEHHOHN pa0oThI. JIOMyCKAeT YUCIIO OMUOOK U HEAOYETOB,
MIPEBOCXO/ISAIIIEe HOPMY, IIPU KOTOPOU MOKET ObITh BBICTABJIEHA OIIEHKA «3». JlomyckaeT 3HaUuTeIbHOE

HECOOII0ICHIE OCHOBHBIX HOPM KYJIBTYPHI MUCHbMEHHON peuH, MpaBuil 0()OPMIICHHS MUCbMEHHBIX PaloT.

OT1meTka «1» cTaBUTCS B CiIydae: HET OTBETA.

[Tpumeuanue: y9uTenb UMEET MPABO MOCTABUTH YUCHHUKY OIICHKY BBIIIE TOM, KOTOpas MPeIycCMOTPEHA HOPMaMH, €CIIM UM pabdoTa BHIMIOJTHEHA B OPUTHHAIIBHOM
BapuaHTte. OLEHKH ¢ aHAJIM30M pabOT JOBOJATCS 10 CBEJICHUS y4YaIlluXcs, Kak MPaBuiio, Ha MOCJIEAYIONIEM YPOKe; MpeaycMaTprBaeTcsl paboTa Hal olnOKaMu
U yCTpaHEHHE MPOOEIIOB B 3HAHUSAX U YMECHHSIX YUCHUKOB.

IIpakTuyeckue u JjadopaTopHbie padoThl



OTtMmeTKa «5» CTaBUTCS, €CIH: IPABUIIBHO CAMOCTOSITENILHO ONPEIEISIET 1elib JaHHBIX padoT; BHIMOIHSAET paboTy B MOJIHOM 00BEME ¢ COOIOICHUEM
HEO0OXOMMOM MOCIE0BATEIbHOCTH MTPOBEACHUS OMBITOB, M3MepeHuid. CaMOCTOsATEIBHO,

panroHaIbHO BEIOUPAET U TOTOBUT /SIS BHIIOJIHEHUS pabOT HEOOX0MMOe 000pyI0BaHHE; TPOBOIUT JaHHBIE pabOTHI B YCIOBHSIX, 00ECIICUHBAIOIIIX
HoJTy4eHHe HauboJiee TOUHBIX Pe3yabTaToOB. [ paMOTHO, JIOTHYHO ONMCHIBAET X0 MPAKTHYECKUX (JIAOOPATOPHBIX) PAbOT, MPaBHIBLHO (POPMYIUPYET BBIBOABI;
TOYHO U aKKypaTHO BBITIOJHSET BCE 3aIMCH, TAOJIUIIbI, PUCYHKH, YEPTEXHU, Tpaduku, BeraucieHus. [IposBiser opraHu3aiiiOHHO-TPY/I0BbIE YMEHHUS:
HOJACP>)KUBAET YUCTOTY pabOYero MecTa, MOpsIOK Ha CTOJIE, SKOHOMHO PacXo1yeT MaTepHualbl; COOJIIOAeT IPaBUiIa TEXHUKH O€30IIaCHOCTH IIPU BIIOJIHEHUH
pa0or.

OtmeTka «4» CTaBUTCS, €CIIM YUYEHHK: BBIIOJIHACT IPAKTUYECKYIO (JJAOOPaTOPHYIO)pabOTy MOJHOCTHIO B COOTBETCTBUHM € TPEOOBAaHUSMHU IIPU OLIEHUBAHUU
Pe3yIbTaTOB HA «5», HO JIOIYCKAET B BHIUMCIICHUSAX, U3MEPEHUX JBa - TPH HEA0UETA MU OJHY HErpyOyro omuoOKy u oauH HepouéT. [Ipu opopmuenun padot
JIOITyCKAaeT HETOUHOCTHU B OIIMCAHUU X0J1a IEHCTBUIA; JeIaeT HEMOIHbIE BEIBOJIbI IIPU OOOOIEHHH.

OtmeTka «3» CTaBUTCS, €CIIM YUYEHHK: TIPABUIILHO BBIMOIHAET paboTy He MeHee, yeM Ha 50%, oqHako 00bEM BBIMIOJIHEHHON YacTH TaKOB, YTO MO3BOJISIET
IIOJTyYUTh BEPHBIE PE3YJIbTATHI U CENATh BBIBOJBI 10 OCHOBHBIM, IIPUHIMIINAIBHBIM BaXHBIM 3a/1a4aM padboTsl. [logOupaer o6opynoBanue, maTepual,
HAYMHAeT padoTy C TOMOIIBIO YYUTENS; UM B XOJI€ TPOBEACHUS N3MEPEHH, BEIYMCICHHH, HAOII0IeHUH JOMTyCcKaeT OMIMOKH, HETOUYHO (hOPMYIHPYET BHIBOJBI,
00001meHus. [IpoBoauT paboTy B HEpallMOHAIBHBIX YCIOBHSIX, YTO IPUBOAUT K MOJIyUYEHHUIO PE3YJIbTaTOB C OOJIBIINMU ITOTPEMIHOCTSIMU; UM B OTUETE
JIOMYCKAEeT B OOIIEH CI0KHOCTH He OoJiee IBYX OMIMOOK (B 3aMUCIX YHCEIN, Pe3yJIbTaTOB U3MEPEHUI, BEIUMCIICHU, COCTAaBICHUH Ipa(UKOB, TAOIHUII, CXeM
UT.Jl.), HE UMEIOIINX JUIsl JAHHOM paOOoThl NPUHLMINAIBLHOIO 3HAYEHUs, HO MOBJIMSABLINX HA PE3Y/bTaT BBIIOJHEHUS. JlomyckaeT rpy0yro omunoKy B X0fe
BBITIOJIHEHUS pabOTHI: B 00BSCHEHUH, B 0()OPMIIEHUH, B COOJIIOICHUH MTPABUI TEXHUKH O€30MAaCHOCTH, KOTOPYIO YUEHUK UCIPABIISIET MO TPEOOBAHUIO YUUTEIIS.
OTtmeTKa «2» CTaBUTCS, €CIIM YUYEHHK: TOATOTOBUII COOTBETCTBYIOLIEE 000PYI0OBAaHHE; BBINOJIHAET pad0Ty HE NOJHOCTBIO, U 0OBEM BBIIOJIHEHHON YacTH HE
MO3BOJISIET CAETATh PAaBUIIbHBIE BHIBOJIBL. JlomyckaeT nBe u 6osee rpyObie omiOKH BXoze padoT, KOTOphIe HE MOKET MCIIPABHUTH MO TPEOOBAHUIO I1E€Jarora;
VI IPOM3BOIUT U3MEPEHHUS, BBIUMCICHUS, HAOII0IEHUS] HEBEPHO.

OtmeTka «1» cTaBUTCS B Clly4yae: HET OTBETA.

Ob6mas kiaccupurkanus omudoK

[Tpu oueHke 3HAHMI, yMEHH, HABBIKOB CIIEAYET YUUTHIBATh BCE OIIMOKH (IpyOble 1 HEerpyObie), HEOUETHI B COOTBETCTBUH C BO3PACTOM yUallUXCsl.

['pyOBIMH cunTalOTCS OMIUOKH:

- He3HAHHE ONpPE/IETICHUs OCHOBHBIX IOHSATHH, 3aKOHOB, MPAaBUJI, OCHOBHBIX

MOJIOKEHUH TEOPUH, HE3HAHUE (POPMYJI, OOIENPUHATHIX CHUMBOJIOB

0003HaYCHH BEIMYHH, €IMHUI] UX U3MEPEHUs, HAUMEHOBAHUH 3THX €IMHUII;

- HEyMEHHE BBIIETIUTh B OTBETE IVIABHOE; 000OLIUTH PE3yIbTaThl U3yUCHMUS;

- HEyMEHHEe MPUMEHUTH 3HAHUS JJIS peIIeHUs 3a/1a4, OOBSICHEHUS SIBIICHUS;

- HEyMEHHUE YUTATh U CTPOUTH IpauKu, IPUHLIUITHAIBHBIE CXEMBI;

- HEyMEHHE MOATOTOBUTH YCTAHOBKY HJIU JJAOOpaTopHOE 000pYAOBaHHUE, IPOBECTHU OIBIT, HAOIIOIEHHUE, CIeTaTh HEOOX0AUMBIE PaCUEThl MIIM UCTIOIb30BATh
MIOJTyYEHHBIE JaHHBIE 1JIs1 BBIBOJIOB;

- HEyMEHHeE I0JIb30BaThCs EPBOMCTOYHUKAMH, YICOHUKOM, CIIPABOYHHUKOM;

- HapyIICHUE TEXHUKU 0€30MaCHOCTH, HEOPEKHOE OTHOIIICHHE K 000PYA0BaHUIO, TPUOOpaM, MaTEpHAIIaM.

K HerpyObIM OTHOCSTCS OIINOKY:

- HETOYHOCTb (DOPMYIIHPOBOK, ONPENEICHUM, TOHIATUH, 3aKOHOB, TEOPH, BbI3BaHHAsl HETOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB ONPEAEIAEMOro MOHATHS UIH
3aMeHOH 1-3 13 3TUX NPU3HAKOB BTOPOCTENIEHHBIMY;

- OIIMOKY MPU CHATHH MOKa3aHUN C U3MEPUTEIbHBIX IPUOOPOB, HE CBA3aHHBIE C ONPEAEICHUEM LIEHbI CJICHUS Kb,



- OIIMOKY, BEI3BAaHHBIE HECOOIIIOIEHUEM YCIOBUN TIPOBEICHUS ONbITA, HAOMIOACHNUS, YCIOBHM paboThl prdopa, 060py10BaHHUS;
- OITMOKHU B YCJIIOBHBIX 0003HAUEHHUSX HA CXeMaX, HETOYHOCTh rpaduka;

- HEpaIMOHAIBHBIM METOJ] pEIICHH 3a/1a4H1, BBIITOJHEHHS YaCcTH MPAKTHUECKOM paboThl, HEOCTaTOYHO MPOYMAaHHBIN TUIaH YCTHOTO OTBETa (HapylIeHHe
JIOTMKY U3JI05KEHHsI, TOJMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

- HEepalMOHAIbHbIE METO/Ibl PAaOOTHI CO CIIPABOYHOMU JIUTEPATYPOH;

- HEyMEHHE pellaTh 3a/1a4M, BBIIOJIHATh 3a/1aHUs B OOLIEM BUJIE.

Henouéram u aBigiorcs:

- HEepalMOHaIbHbIE TPUEMBI BEIUMCIICHUH U IPe0Opa30BaHuil, BBINOJIHEHHS ONBITOB, HAOIIOAEHUH, IPAaKTUYECKHUX 3a/1aHul;

- apu(meTHueckre OMmMuOKY B BBIYUCICHUSAX;

- HeOpEeXKHOE BBIITOTHEHUE 3aIMUCEH, YEPTEKEH, CXeM, rpadUKOB, TaOIHIL;

- opdorpaduueckre U MyHKTYaI[MOHHBIE OITHOKH.

IIPHIIOKEHHE Nel
Hucmpykyuu k nadbopamopuvim padomam.

JlabopaTopnas pabora Nel: «OnpenesieHne apTepHAJbLHOIO 1aBJICHHU».
Teopemuueckue npeonocwvinku: Ha ypoBeHb 1aBJIeHUS KPOBU B apTEPUAX BIUAIOT cieayronue (pakTopsl: 00beM cepeUHOro BbIOpOca, CKOPOCTh IBUKEHUS
KPOBH, COIIPOTHUBIICHHE CTEHOK COCY/IOB, YaCTOTA CEPACUHBIX cokparieHuil. [locne cokparenus eayI04KoB HabII0IaeTCsl MaKCUMaJIbHBIHM MOIBEM JaBJICHUS,
3TO 3HAYEHHUE HA3BIBAECTCS CUCTOJIMYECKUM JaBieHueM. [Ipu paccrnabiennu xenynoukoB, B JUACTONY, IaBJIEHUE B apTEepUsIX NOepKUBaeTcs Oaaroaaps
TOHYCY cocy10B. [IybCOBBIM 1aBIEHUEM HA3bIBACTCS Pa3HULIA MEXKY CUCTOJNYECKUM U TNACTOINYECKUM JaBieHueM. M3 MeronoB onpenenenus All, e
TPEOYIOIIHMX ONEPATHBHOTO BMEIIATEIHCTBA B KPOBEHOCHYIO CHCTEMY, BBIICIISIOT aKyCTHYECKUH (ayCKYJIbTAaTUBHBIN) U OCIIMILIOMETprIeckuii. OnpeneneHue
apTEpUAIILHOTO JaBJICHUS] HA OCHOBAHUHU PErHCTPaLluy KoJeOaHUH CTEHKH IJIeYeBON apTEepUH MO MAaH)KETOMH, 3aNI0THsIeMOM Bo3yxoMm, npeioxeno H.C.
Kopotkosbsim B 1905 roay. Kak npasuiio, aprepuaibHOe AaBJIEHUE ONPEAEIAIOT B IJIEUEBOM apTepuu, TIe ero nokasaTein OJU3KH K JaBJICHUIO B aOpTeE.
WHorna naBneHue onpenensor B 6eJpeHHO!, TOAKOICHHON U APYTUX nepudepudeckux aprepusx. OLUeHKy apTepUaibHOTO IaBICHUS B HIPKHIUX KOHEYHOCTSIX
B CPAaBHEHHH C BEPXHUMH HCIIOIb3YIOT, HAIPUMED, IS AMATHOCTUKH BPOXKIAEHHOTO CYKEHHUS IMPOCBETA A0PThI (KOAPKTAIIUU A0PThI). AYCKYIbTaTUBHBINA METO/I
OCHOBAH Ha BBICITYIIMBAaHUU C IIOMOIIBIO CTETOCKOIIA MOMEHTA Hayajla U OKOHYaHUs 3BYKOBBIX TOHOB (TOHOB KopoTkoBa). OcuuisioMeTpu4eCKUil METO/
OTpesieNIeHUs] apTepPUaILHOTO JIaBJICHHSI OCHOBAH Ha PETUCTpAllUU KOoeOaHUs 1aBJIeHUSI B MAH)KETE U pealM30BaH B 3JIEKTPOHHBIX MOHUTOPAX apTepUaibHOrO
JaBleHHsI, OH TpeOyeT /st 00pabOTKH JaHHBIX MPUBJICUCHUS CIOKHBIX pacueToB. [IpuBeaeHHBINH HIKE TPOCTEHIINI CIIOCO0 ONpeAeTIeHUs CUCTOINYECKOTO U
JUACTOJINYECKOro A/l mpu nomMoIy oCIMIIIOMETPUYECKOTO METOJa HETOUEH U MOXKET MCIOJIb30BaHMS TOJBKO [l IOJYYEHHSI OPUEHTUPOBOYHBIX 3HAYECHHI.



Knrouesvie cnosa: aprepualibHOE aBIEHUE, CEPAEUHO-COCYANCTAsE CUCTEMA, CUCTOJIA, TUACTOIA.

Lenv pabomwi: O3HAKOMIICHHE C METOJIUKON OMPEIeTICHUs apTEPHAIBHOTO ABIICHHUS.

Ob6opyoosaHue: TaTINK apTepUATILHOTO AaBlIeHHS, (POHEHIOCKOTI.

Xoo pabomol:

1) Ilepen u3amepeHueM apTepHaIbHOTO JaBICHUS AaTh UCTIHITYEMOMY OTIOXHYTh 5-10 MUHYT B CIIOKOMHOM 006CTaHOBKE.

2) [loaxmrounTe AaTYUK apTEPUATBHOTO AaBICHUS. BaXkHO U3MEpATh apTepHUalbHOE AABJIECHUE B IOCTOSIHHBIX YCIOBUAX. [Ipy n3MepeHnn 1aBIeHUH CUIA
CIHMHA UCTIBITYEMOT'0 IOJKHA OTIMPAThCs Ha CIIMHKY CTYJa, CPEAHsS TOUKa IUIeda JOJKHA HaXOUThCS Ha YPOBHE YETBEPTOTO MEXPEOephsi, UCIIBITYEMbIH HEe
JOJKEH JeNIaTh PE3KUX JBM>KEHUHN WA pa3roBapUBaTh.

3) OtoruuTe pykaB 0OJIXK/Ibl, OH HE JIOJDKEH MEepeKUMaTh pyKy HcnbiTyeMoro. OGepHUTEe MaH)XETy TOHOMETpa BOKPYT IUIeYa, YyTh BBIIIE JIOKTS (Ha 2-3
CaHTHMETpa) TaK, YTOOBI BO3ylIHAs TpyOKa Obljia pacroioskeHa KHU3Y, BBIXO/S U3 MAHKEThI CO CTOPOHBI JIOKTEBOH SIMKHU.

4) HaunuTte perucTpanuio moka3zaHui JaTyrka. B BepxHeM OKHE OTpa)aroTcs H3MEHEHUS JaBJICHHs B MAaH)KETe, B HIDKHEM OKHE - KpUBasi KoJeOaHMi
JABJICHUSI.

5) 3akpyTUTE BEHTUJIb MaHKEThl. BBICTpO HakaualiTe BO34yX B MaHKeTy 10 AaBieHHs 160-180 MM pT. CT., OpUEHTUPYSCH HA TOKA3aHMsl JaTYMKa B BEPXHEM
OKHE ITPOrpaMMBl.

6) MeieHHO OTITyCTUTE BEHTHIIb MaH)KEThI, TaK YTOOBI KpUBasi 1aBJICHUS IOHMKAJIach 03 PhIBKOB, TIOCTEIIEHHO, C HEOOJIBIIUM HAKJIOHOM. YeM MeIeHHee
MOHIKATh JAaBJIEHUE B MaH)KeTe, TeM Ipolie OyAeT BhIMOIHUTH u3Mepenus. HabmionaiiTe Hayano nosiBieHus KoyiebaHuil B MaH»xkeTe U ux cHkeHue. [Ipu
HINYUK (POHEHIOCKOIA OTHOBPEMEHHO BBICIYIINBaiTe TOHBI KOPOTKOBa, MPUIIOKUB TOIOBKY (POHEHTOCKOMA K JIOKTEBOH siMKe. OTMEThTEe YPOBEHb JaBJICHUS
B MaHXE€Te COOTBETCTBYIOIIMI MX HAYaIy (CUCTOJIMYECKOE TABJICHUE) U 3aBEPIICHUIO (AUACTOTMYECKOE TaBIICHUE).

7) Ilocne Toro kKak BO3AYyX BBIMJET U3 MAHKETHI U 1ABJIEHUE OKOHYATEIbHO CHU3UTCS, OCTAHOBUTE 3aIIMCh, CHUMUTE MaH>KETY C UCIBITYEMOTO.

8) YnobHee Bcero mpoBecTH U3MEpEHHsI Ha pacrieyaTtke rpagukoB (cM. puc.2.9). U3mepbTe MakcUMaIbHYIO0 aMIUIUTYAy KoieOaHuil AaBlieHus: B MaHxeTe (A).
Paccuuraiite npeanosaraeéMblii ypoBeHb aMIUIMTYbI 1)1 CUCTOJINYECKOrO AaBieHus: As = Amax*0,55. HaliguTe nuk, pacroiaoXeHHbIN Iepe]] MaKCUMaIbHBIM
0 aMIUTUTYJIe TUKOM (ATax) 1 HanboJiee COOTBETCTBYIONIUHN pacueTHON aMImuTyne As. COOTHECUTE BpeMs €To MOSBIICHHS C YPOBHEM JAaBICHUS B MaH)KETE
(na BepxHeM rpaduke). [TomydeHHbIi mokazaTens OyaeT 3HAUCHHEM CHCTOJIMYECKOTO JIaBICHUs. AHAJIOIMYHO HAlIUTe YPOBEHb aMILTUTY/bI,
COOTBETCTBYIOIIHMH THACTOINICCKOMY JABIICHUIO, HCTIONB3ys hopmyny Ad = Amax *0,85. Haitaure 0u3Kuii K 5TOMY 3HAUCHHUIO aMILTUTY/IbI TTHK,
PAacIoyIOKEHHBIN MOC/Ie MAKCUMAIbHOTO MHKa KOJIeOaHUH.

9) CpaBHUTE 3HAYEHHUSI, [TOTYYEHHBIE AYCKYJIbTaTUBHBIM U OCLIUNIOMETPUYECKUM METOJIOM.

Buisoowi: Kak u 3auem n3MepsiroT aprepuanbHoe naBienue? Crenarb BEIBOA O COCTOSSHUU CBOETO apTEPUATHLHOTO JTABICHHSL.

JlaGopaTopnas padora Ne2: «MeToauka cren - Tecra''.

Brumanue: Cten-tecT — 3T0 UHTEHCUBHAs (u3nyeckas Harpyska. [[puMeHsTh 3TOT TeCT B MOJIHOM 00beMe i €1a00 TPEHUPOBAHHBIX JIIOIEH
HCHCHCCOOGI)@BHO. HOE)TOMy HUMCECT CMBICJI CHU3UTH BPCMs BBITIOJIHCHHUA TCCTA OTHOCUTCIIBHO CTAHAAPTHOI'O, MIPUBCACHHOT'O B Ta6JII/II_[e. HCHBITyCMBIﬁ
MOCJIEZI0BATEIHHO COBEPIIACT CAEAYIOUINE IBUKEHUS: BCTAET HA CTYINEHbKY (TMIOJCTaBKY) OJIHON HOTOM, 3aTeM - IBYMsI HOTaMH, IPUHUMAsl BEpTUKAJIbHOE
MIOJIOKEHHE, 3aTeM CTaBUT CHavyalla OJJHY HOTY, a 3aTeM JIpYTylo 0OpaTHO Ha ypOBEHb Mojia. YacToTa 3TUX ABMKEHHH 3aaeTCsl METPOHOMOM, YCTaHOBJICHHBIM
Ha 120 ynapoB B MuHyTy. Harpyska 3amaercst B 3aBUCIMOCTH OT T10JIa M BO3pacTa UCHBITYeMbIX. [Ipy BBITTOTHEHUH TecTa TpeOyeTcs COOMI0AaTh PUTM,
NPUHUMATD MTOJHOCTHIO BEPTHUKAIBHYIO 1103y Ha CTYIEHbKE, HE CTABUTh HOT'Y Ha HOCOK. B Hauasie Heo6X01MMo OOBSICHUTh HCIIBITYEMOMY 3ajlady U 1aTh
BO3MOJKHOCTB €€ Oompo0oBaTh. TecT MpekpamniaroT, eCIM UCIBITYEMbI HAUMHAECT OTCTAaBaTh OT 33JJaHHOTO pUTMa BOCXoxaeHUH (120 nBM>XEeHU B MUHYTY), C
MIOMOIIIBIO CEKYHIIOMepa (PUKCUPYIOT BpPEMsI BHIIOJTHEHHUS YITPAXKHEHUH.

| rpymnna \ BBICOTA | BpeMmsl TecTa (CTaHIapT) | PexoMenayemoe Bpems 1151 3TOH | YacTtoTa (BOCX0X/I. B MUHYTY)




CTYIEHBKH MPaKT. pabOThI

12-18 net (roHOIIN) 45 cm 4 MUHYTBI 1-2 MUHYTBI 30
12-18 net (1eByIIKH) 40 cm 4 MUHYTBI 1-2 MUHYTBI 30
8 -11 ner (06a momna) 35 cm 3 MUHYTBI 1-2 MUHYTBI 30

[Tocne okoHUYaHUA TeCTa UCTIBITYeMbIN caauTcs, Uy Hero Beaercs 3anuch YCC. 3aTeM moACUnUTHIBAETCSA YUCIIO CEPACUHBIX COKPAILIEHUN 3a TPU MEepHoia OT
Havana otasixa: ¢ 60-i mo 90-1o0 cexynny (F2), co 120-i mo 150-10 (F3), u mexay 180-i n210-# cexynnamu (F4). Pe3ynbrarsl TECTUPOBAaHHS BBIPAXKAIOTCS B
YCJIOBHBIX €AMHUIAX B Buje uHaekca cren - recta (MI'CT), uTo mo3BOISIET CpaBHUBATH UX C MHOTOUHCIEHHBIMU PaHEe MPOBEACHHBIMU UCCIIEI0BAHUSIMHU.
[Tonyuennoe 3HaueHUe oTpaxkaeT ckopocTh BocctanoBieHns YCC mocie TecTa, 4eM OHO BBIIIE, TeM ObIcTpee nmpoucxoauT BocctaHoBieHne YCC. dopmyna
HICT — T <100 ’
ns pacuera UTCT: 2x(F2+F3+F4)
rae T - Bpems BbIoJHEeHUs! Harpy3ku (cexyHbl), (F2+F3+F4) - cymma umncia cepAeyHbIX COKpalleHui 3a cOoTBeTCTBYIOMME nepuosl. [lokazarens UT'CT
MO3BOJISIET CPABHUBATH (PU3UUECKYIO TPEHHUPOBAHHOCTD B Pa3HBIX TPYIINaX, HOPMAaTUBHEIE 3HAUCHUS TTOKA3aTeNsl PUBEACHBI B uTeparype. s
MPUOM3UTENHHOM OIEHKH CHCTOInYecKoro 00beMa (CO) BBIBEIEHO HECKOJBKO AMIUPUYECKUX (OpMYJI, B TOM uucie, popmymna Ctappa, KOTOpast HMEET
cnenyromuid Bua uist B3pociibix: CO = ((101 + 0,5*I11) - (0,6x1)) - 0,6*A, nns gereit: CO = ((40 + 0,5*I11) - (0,6x4J1)) + 3,2*A rne [1]] - mynscoBoe
JaBJICHUE (Pa3HOCTh MEXIY CUCTOJMYECKUM U TMACTOJIMYECKUM JaBieHueM); /1 - amacrtonmyeckoe naBiieHue; A — BO3pacT UCIIBITYEMOTO (ITOJHBIN B roAax).
Munytaslil 06beM kpoBu (MOK) paccuntsiBaercs no ¢popmyne: MOK = CO x UCC, rae UCC - yacrora cepaeunbix cokpamieHuit; CO - cucTonnyeckuit
o0BeMm.

JlabopaTopHas padora Ne3: «M3yueHue 0co0eHHOCTEN ONMOPHO-ABUIraTeJILHOI CHCTEMBI Y NPeCTABUTE/IeH Pa3HbIX IPYINI MO3BOHOYHBIX KUBOTHBIX».
Jna cnpasku. Hapsimy ¢ HapyXHBIM, HMMEETCSl BHYTPEHHHMH ckeneT. BHyTpeHHMI cKeleT pacTeT BMecTe C JKMBOTHBIM M TIO3BOJISIET emie Oosee
CHELMAIN3UPOBATh OTAEIbHBIE MBIl U UX TPYIIIbI, JOCTUras IPHU 3TOM PEKOPIAHBIX CKOPOCTEH MepeMeNIeHus Tena. Y BCEX XOPAOBBIX BHYTPEHHUM CKEJET.
Ckerner OONBIIMHCTBA MO3BOHOYHBIX JKUBOTHBIX 00pa3oBaH KOCTSMH, XpAIIAMH, CyXOXUIUsAIMU. KOCTH ckeleTa MOTYT COENUHATHCS JIMOO HEMOIBUKHO —
cpacrasich, J1M00 MOABMKHO— C MOMOUIbIO CycTaBa. MBIIIIBI K KOCTSIM HMPUKPEIUISIOTCS TaKUM O0pa3oM, YTO KOCTHU NPUBOAATCS B IBUXKEHHE. Y PBIO,
36MHOBO/IHBIX, TPECMBIKAIOIIUXCS, MTUI] U MJIECKOMUTAIOIIMUX XOPOILIO Pa3BUT MMO3BOHOYHUK, KOTOPBII COCTOUT U3 MO3BOHKOB. KaX/blif MO3BOHOK COCTOUT U3
Tena, BEPXHUX M HIKHUX Oyr. KoHIbI cpacTaroTcst U 00pa3yroT KaHal, B KOTOPOM pacrojaraercsi CIMHHON MO3T. XopAa COXpaHseTcsl Ha MPOTSKEHUH Bcel
KHU3HH y OITyTH U OCeTpa.

1. PaccMoTpuTe CKelIeT KOCTUCTOM phiObl. HaliuTe MO3BOHOYHUK, COCTOSIIINI M3 TYJOBUIITHOTO U XBOCTOBOTO OT/1eNI0B. [103BOHOYHMK 00pa3oBaH
JBOSIKOBOTHYTBHIMHU [TO3BOHKAMU, MEXAY KOTOPHIMU COXPAHSIOTCS OCTAaTKU XOpAbl. [I03BOHKHU TYJTOBUIITHOTO OT/IE]a UMEIOT BEPXHIOIO YTy U BEPXHUI
OTPOCTOK, CHU3Y K HUM MPUWICHSIOTCS pedpa. B XBocTOBOM 0T/€JI€ MO3BOHKH UMEIOT BEPXHIOIO, HIKHIOIO IYTH U OCTUCTBIE OTPOCTKH. Yepen coCTOUT
W3 MO3TOBOTO U JIMIIEBOTO OTJENOB. JINIIEBOI OTAEN MPECTABICH YeMIOCTSIMHU, TIOIBS3BITHON TYTOH U kaOepHbIM armaparoM. CKeNeT MIaBHUKOB
MIpe/ICTaBJIeH KOCTHBIMU JTy4yaMH, MOSC IEPEeTHIUX KOHEYHOCTEHN coeiMHEeH ¢ uepenoM. KpoMe mapHbIX MIIaBHUKOB — TPYIHBIX U OPIOLIHBIX, UMEIOTCS
HEMapHbIC IUIABHUKUA — CIUHHOW U aHAJIbHBIM.

2. 3amomaute Tadbimiy «OcodeHHOCTH ckeneTa [103BOHOYHBIX KHUBOTHBIX »

3. PaccmoTtpute ckeneT 3eMHOBOIHBIX. B CBsI3U ¢ BOJJHO-HA3eMHBIM 00pa30M KH3HU OCEBOM CKEJET YCIOKHUJICS M MPEICTABIICH MIEHHBIM OTACTIOM,
COCTOSIIIIUM U3 OJHOTO TTO3BOHKA, TYJIOBUIIIHOT'O — U3 CEMH MO3BOHKOB € peOpaMH, KOTOpbIe OKaHYMBAIOTCS cBOOOAHO. KpecTioBbIi 0T/IEeN COCTOUT U3
OJTHOTO TO3BOHKA, K HEMY MPUKPETUICHBI KOCTH Ta3a. XBocTaThle aM(pUOUU HMEIOT HECKOJIBKO TTO3BOHKOB B XBOCTOBOM OT/eNe. Uepern moIBUKHO
COUJICHSIETCS € MIEHHBIM MO3BOHKOM. MycKyiatypa yrpaunBaeT METAMEPHOE CTPOCHUE, MPEACTABIECHA MHOKECTBOM OTAENbHBIX MbIIL. CKeneT
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JISATYIIKY, KaK U Y BCEX MO3BOHOYHBIX JKUBOTHBIX, PA3JICISAIOT HAa YETHIPE OT/IENIA: OCEBOM CKEJET, CKEJIET uepena, CKeIeT KOHEUHOCTE! U CKeJIET MOsICOB
KOHe4YHOCTeH. OCeBOM CKeJeT MPEeICTaBICH MO3BOHOYHUKOM, Y KOTOPOTO B IOMOJIHEHUE K MYI08UUHOMY U X80CMOBOMY OTIEIIaM, CBOMCTBEHHBIM
pBIOaM, MOSBUITUCH WieliHblll U KPeCmyoablil OTIENbl. Ueper JISTyIIKY MOABMKHO COWICHSETCS C €IMHCTBEHHBIM ICHHBIM TO3BOHKOM, YTO
o0ecrieunBaeT IBUKEHHUE TOJIOBBI B BEPTUKAJIBHOMN TJIOCKOCTH (B TOPU30HTAIILHOM TIJIOCKOCTH T'0JIOBA JIBUTATHCS HE MOXKET). UHCII0 MTO3BOHKOB
TYJIOBUIIIHOTO OTJIENA Y JIATYIIKA— cemb. Pedep y MATYIIKH HET, HO Y XBOCTaThIX 3éMHOBOTHBIX HA MMO3BOHKAX TYJIIOBUIITHOTO OT/IEIa PA3BHUBAIOTCS
KOpPOTKHE BepXHHE pedpa, a y 6e3Hornx — Hacrosmme pedpa. KpecTmoBsiid 0T BKIIIOYaeT B ce0sl OJJMH TO3BOHOK, HECYIIIUIA Ha ce0e JJTMHHBIC
MONEPEYHbIE OTPOCTKU, K KOTOPBIM MPUUWICHSIOTCS MOAB3I0IIHBIE KOCTH Ta3a. XBOCTOBOM OT/EN JISATYIIKA OKaHYMBAETCSI XBOCTOBOM KOCTHIO —
ypocmuiem— KOCTOYKOM, KOTOpas MPEICTaBIsAeT COOON HECKOJIBKO IMMO3BOHKOB, CIIMBIIMXCS B MpOIecce IMOpHOHAIBHOTO pa3Butusl. [lepeanue
KOHEYHOCTH YeThIpeXIabie (TIEPBhIi malel] peyliupOBaH), COCTOST U3 TPEX OTAETIOB: nieu0— TUIeUYeBasi KOCTh, npeonieibe— CPOCIIHECs TydeBas u
JIOKTEBAsi KOCTH M KUCMb, TIPEJICTABIICHHAS KOCTOUKAMU 3aNsACMbsl, NACmu U anraneamu naivyes. 3alHAE KOHEUHOCTH COCTOAT U3 TPEX OTIEIOB:
bedpa, conenu 1 cmonsl. beapo cocTouT U3 6eAPEHHON KOCTH, TOJICHb— U3 CPOCHINXCS OONBIION U MaJioi OEpIIOBBIX KOCTEH, CTOMa — U3 KOCTEH
NpeontoCHbl, NIOCHBL U hanane nanvyes. [lneuesotl nosc TATYIIKA TTUPOKUM TTOJTYKOJIBIIOM OIOSICHIBAET TEJIO U 3aKpeIuIsieTcsl B MycKynarype. OH
MPEACTABJICH HECKOJIBKUMHU MAPHBIMU KOCTSIMU: JIOMIATKAMHU, 3aKaHYMBAIOIIUMHUCS IIUPOKUMH HAJIOMATOYHBIMH XPSALIAMU, BOPOHBUMH KOCTSIMU U
KJTFOUMIIAMH, a TAKXKE OJTHOM HEMApHON KOCThIO — TPYIUHOU. Ta308bili n0sic COCTOUT U3 TPEX MAPHBIX, CPOCIINXCS B CBS3H C OOJBIIMMH Harpy3KamMmu
KOCTEH: TIOJIB3IOIIHBIX, JIOOKOBBIX U CeAATUITHBIX. C MOMOIIBIO MOAB3OITHBIX KOCTEH Ta30BBIH MOSIC MPUKPETUICH K MOMEPEYHBIM OTPOCTKAM
KpPECTIIOBOTO IMO3BOHKA.

3amonauTe Tadbmuiy «OcobenHocTu ckeneta [I03BOHOYHBIX KUBOTHBIX»

[T03BOHOYHUK MPECMBIKAIOIIUXCA UMEET MATHh OT/IENOB: IEUHBIN; TPYAHOMN; MOACHUYHBIN; KPECTIIOBBII; XBOCTOBOMW. B 1I€iiHOM OT/e/Ie MO3BOHKH
COEMHEHBI OABIKHO. OHU 00€CTICUNBAIOT MOABMKHOCTh TOJIOBBI — HEOOXO0IMMOE YCIIOBHE CYIIIECTBOBAHUS Ha 3eMJe. [ pyHbIE U MOSCHUYHBIE
MTO3BOHKH HECYT pedpa. Y HEKOTOPHIX pedpa COSTUHSIOTCS C TPYAMHON, 00pa3ys rpyIHYIO KIETKY, 00€CIIeUnBaeT 3alIUTy OpraHaM U JydIiee
IIOCTYIUIEHHE BO3/yXa B JierKue. KpecTHOoBBIN OT/IE] COCTOUT U3 ABYX MO3BOHKOB. XOPOILIO pa3BUT XBOCTOBOM OTAEIN. Y 3MEM BCE OTAEIBI
MMO3BOHOYHHUKA HECYT pedpa, KpoMe XBOCTOBOTO. Hajo oTMEeTHTh, 4T0 pedpa 3akaHIMBAIOTCSI CBOOOIHO, YTO IMTO3BOJISET UM 3arjaThiBaTh KPYIMHYIO
TMHUIILY.

3anonuute Tabnuiy «OcobernHocTu ckenera [103BOHOYHBIX KUBOTHBIX»

PaccmotpuTte ckenet ntul. [103BOHOYHHMK NTUI] UMEET MATh OT/AENIOB, KaK M Y IpecMbIKaroluxcs. B meitnom otaene ot 9 10 25 mo3BOHKOB,
COCTMHEHHBIX NOIBIKHO. Cpociimecs rpyIHbIE TTO3BOHKH B pedpa, COeAMHEHHBIEC ¢ TPYANHOM, 00pa3yioT TPYAHYIO KIETKY. [ py/InHa MHOTHX IITHII
UMeeT 0COOBIN BBICTYI — KiJIb. K KHITIO IPUKPETUISIOTCS MBIIIIBI, aKTUBHO paboTaroliue npu mojiere. KoHeuHbI rpyqHON, TOSICHUYHBINA, KPECTIIOBBIHA
Y MEPBBIM XBOCTOBOM MO3BOHKU CPOCIUCH, CO3/1aB MOIIHBIN KPECTELl, CIIY AWK 171 OMOPHI 3aJHUX KOHEUHOCTEM, UTO MOBBIIIAET MPOYHOCTH CKEJIeTa
— MPUCTIOCOOIEHHOCTH K ToieTy. KocTu NmTuil ierkue, MHOTHE W3 HUX TOJIbIe BHYTPU. HecMOTpsl Ha HEKOTOPBIC Pa3IHyMsl, CKEJIET BBITIOTHSIET
CXOJHbIe (GYHKIIMU: OMOpa Teja; 3aluTa BHYTPEHHUX OPTraHOB; MepEeMEIISHUE Tela B MPOCTpaHCcTBE. Ho B TO ke BpeMsl CKEJIET JIETOK U MPOYEH H3-3a
TOHKOCTH KOCTEH ¥ UX MTHEBMATHYHOCTU. M0320801i omOen ueperna KPYIHbII, COUICHSIETCS ¢ TO3BOHOYHUKOM OJTHUM MBIIIEIIKOM, KaK U y penTuiuii. B
JUYyesomM omaoesie OTPOMHBIC TJIA3HUIIBI U BBITSHYTHIE YEIIIOCTH, BUJIOU3MEHEHHBIE B KITIOB. CKEJIEeT TYJOBHUIIA COCTOUT U3 NO360HOUHUKA U 2PYOHOU
knemxu. II03BOHOYHUK BKJIIOYAET IIATh OTAEIIOB: LICHHBIN, IPYAHOU, IOSCHUYHBIN, KPECTLOBBIM U XBOCTOBOW. [[J1s1 IIEHHBIX IO3BOHKOB XapaKTEPHBI
CEVIOBUJIHBIE CYCTaBhbl, YTO 00ECTICUNBACT OOJBIIYIO IMMOJBUKHOCTS IIEH (Y COB YToJl TOBOPOTA TOJ0BBI JocTHraeT270 rpamycoB). 3aaHue TpyIHbIE,
MOSICHUYHBIE, 2 KPECTIIOBBIX U MEPEIHNE XBOCTOBBIC CPOCIIHCH B CIOXKHBIN KpecTell. CpeHre XBOCTOBBIE OCTAINCh CBOOOIHBIMU, TIOCIECIHNE CIIUITICH,
00pa3oBaB KOMYMKOBYIO KOCTh. [ pyHas kieTka oOpa3oBaHa peOpamMu, COCTOAIMMHU U3 IBYX KOCTOUEK, COSMHEHHBIX CYCTaBOM IOJI YTIIOM JIPYT K
npyry. biaronapst TfakoMy cTpoeHHIO pedep, rpyanHa MOXKET MPUOIMKATHCS U OTOJBUTATHCS 110 OTHOIICHUIO K TO3BOHOYHUKY BO BPEMSI IbIXaTEIbHBIX
nBkeHnid. Ha BepxHeit yactu pedep HaxoasTCsl TNIOCKKUE BBIPOCTHI, HAKJIAIBIBAIONIMECS HA 3aIHUE peOpa, 4YTO YBEIUIUBAET IPOYHOCTH TPYIHON



KJIETKH. Y OOJBIIMHCTBA MTHUI] HAa TPYAMHE UMEETCS KUJIb, K KOTOPOMY MPUKPETIISIOTCS IPYIHbIE MBI, TPUBOISIINE B IBIXKEHUE KPBUIbSI.

HepeHHHe KOHEYHOCTHU COCTOST U3 IJICUCBOM KOCTH, NPEAIIICYLE NPEACTABIICHO JIOKTEBOU U nyquoﬁ KOCTBIO, KHCTb COCTOUT U3 CPOCHINXCA KOCTOUYCK

3aIsICThSI U TSICTH, 00Pa3yIONINX OOIIYI0 KOCThb— NPSJHCKY, U TPEX MANBIIEB: BTOPOTO, TPETHEro U YeTBEPTOro. Ta3 mTHil omkpuimeiii, CEATHUIIHBIC U
JOOKOBBIE KOCTH HE CPACTAIOTCS, CBSI3aHO 3TO C OTKIIAJABIBAHHEM KPYITHBIX SUIl. B CBSI3M ¢ TeM, 4TO OCHOBHAS HAarpy3Ka IPU XOAb0e MPUXOIUTCS Ha
3aJIHUE KOHEUHOCTH, Ta30BbIe KOCTH MAaCCHUBHEIE, IPOYHO CPACTAIOTCS C 33 THUMU TPYIHBIMH, TOSICHUYHBIMH, KPECTIIOBBIMU TIO3BOHKAMH, a TAKXKE C
YaCThIO0 XBOCTOBBIX TIO3BOHKOB, 00pa3ys CIIOKHBINA KpecTell.

8. 3amomauTe Tabmuy «OcobeHHocTH ckeneTa [I03BOHOYHBIX KUBOTHBIX»

9. PaccmoTpuTe ckeneT MIEKOMUTAIOUINX Ha MpUMepe CoOaKH.

10. 3anmonuuTe TabauIy «Oco6eHHOCTH cKeneTa [103BOHOYHBIX JKUBOTHBIX»

Cucremarnueckas Otnen ckenera Otnensl ckenera Koctn, o6pasytomiue ckener
rpymnma
Hanxnacc PeiObI Yepen Mo3sroBoi otaen CoCTOUT U3 MHOXKECTBA KOCTEH, CPOCHINXCSI HEMOJIBUIKHO.
JInneBoi oTnoen [IpencraBneH 4emoCTIMH, MOIBA3BIYHON TYTON 1 KaOEpHBIM
anmnapaToM.
[To3BOHOYHUK TynoBUIIHBIN OTAEI OO6pa3oBaHbl MO3BOHKAMH PA3HOTO CTpOoeHUS. K TyTOBUIITHBIM
MMO3BOHKAM IPUKPEIIICHBI pedpa.
XBOCTOBOH OTHAEN
Henapuble miiaBHUKY (CIMHHOM, IIpencrasieH 1y4eBbIMU KOCTSAMU. B HyTpuu Tea UMeEroTCs
XBOCTOBOM, aHAILHBIHN) KOCTU-TIOATOPKH.
[Tapuble muiaBHUKH (TpyAHOH 1 OpromHoii) | IlpeacraBieH KOCTHBIMHU JIy9aMHu.
Ckener [Tosic mepeaHUX KOHEYHOCTEN Ilosic nepenHUX KOHEYHOCTEM COEMHEH ¢ yepenoM. 1 k Tomy
CBOOOJHBIX U JPYroMy HOSICY MO CPEACTBAM MEIKHUX KOCTEH
KOHEYHOCTEH MIPUKPETUISIOTCS TPYIHBIE W OPIONIHBIC TUNIABHUKH.
Knacc 3emuoBognbie | Yepen Mo3rosoi oTaen KonnyecTBO KOCTE# MEHBIIE, TaK KaK HET Ka0ePHBIX KPBIIIEK
JIuneBoi oTaen
[To3BOHOYHUK Ileitnpiii otaen (11M03BOHKOB) OO6pa3oBaHbI MO3BOHKAMH PA3HOTO CTpoeHUS. K TyTOBUIITHBIM
TynoBumHeIi oTA€en (7103BOHKOB) MO3BOHKAM IPUKPEIICHBI (JT0XKHbIE) pedpa.
Kpectioseiit otaen(1mo3BoOHKOB)
XBOCTOBOH OTHEN
Ckener IIepennue xkOHEYHOCTH IIneuo (meueBas KOCTh), MpeAIIeYbe (JIydeBasi U JOKTEBas
CBOOOIHBIX KOCTH), KUCTh (3aIsICThE, MACTh U 4-¢ (hajlaHTH MaJIBbIICB).
KOHEYHOCTEH 3agHue KOHEYHOCTH benpo (ObenpenHas KOCTh), TOJICHD (OOMbIIAst U Maast
Oep1ioBasi KOCTH), cTona (MPeAIUTIOCHA, TUTFOCHA U 5-1 (hasaHr
MaNbIEB)
[Tosica . JlonaTku, K KOTOPBIM MPUKPEILISIOTCS KOCTH NEPETHUX
KOHEYHOCTEN Hosic nepermx Konetrocteit KOHEYHOCTEMN.




Tlosic 3agHNX KOHEYHOCTEN

Coctout u3 3-X MapHbIX CPOCIIMXCS KOCTEH (MOAB3/I0ITHBIX,
JIOOKOBBIX U CEIATUIIHBIX )

Kiacc UYepen OTinunii HeT OTinunii HeT
[Ipecmbikarommecs I1o3BOHOYHUK [leituprii oTaen (0onee 1-ro mo3BoHKA)
I'pynaoi oTnen
Pyl Iu[ . OO0pazoBaHbl MO3BOHKAMHU Pa3HOTO cTpoeHUs. K Ty10BHITHBIM
[Hosicununsiit otnen Kpectiossiii otaen (2
MMO3BOHKAM ITPUKPEIUICHBI pedpa.
TTO3BOHKA)
XBOCTOBOM OTIEN
[lepennne KOHEYHOCTH [Ineyo (myedeBas KOCTh), IpeAIiedbe (JiydeBas U JOKTEBas
Ckener (Otauumii OT 3¢MHOBOIHEIX HET) KOCTH), KHCTb (3aI5CThe, MICTh U 4-¢ (haTaHTu NabIeB).
CBOOOIHBIX . Benpo (beapenHast KocTh), TOIEHD (OOJbIIAs U Majast
o 3agaue koHeuHocTH (OTnuumii oT apo (benp ), (
KOHEYHOCTEH OepIoBasi KOCTH), cTona (MPEeAIIIOCHA, IUTIOCHA U 5-1 (asianr
3€MHOBO/IHBIX HET)
MajJbICB)
[Tosic mepeaHUX KOHEYHOCTEN JlonaTku, K KOTOPBIM NPUKPEILISIOTCS KOCTH IEPEIHUX
ITosica (Otnuumii OT 3¢eMHOBOJHBIX HET) KOHEYHOCTEH.
KOHEYHOCTEH IMosic 3amHUX KOHEYHOCTEH Coctout u3 3-X MapHbIX CPOCIIMXCS KOCTEH (MOAB3I0IITHBIX,
(Otauumii OT 3¢MHOBOIHEIX HET) JIOOKOBBIX U CEJATUIIHBIX )
Knacc IlTuie: Yepen JInneBoi oTaen OO6pa3zoBaH CPOCHIUMHUCS MEXKTY CO00# KocTsiMu. IMeroTcst
P MosroBoii otnen OTPOMHBIE TJIA3HUIIBI M POTOBOM KIIIOB 0€3 3y0O0B.
.. O0pa3oBaHbl MO3BOHKAMH Pa3HoOro crpoeuns. K TyIoBUIIHEIM
[eituprit otaen (ot 9 10 25 MO3BOHKOB) p p p y ILI
TCpyHoi oTaen MMO3BOHKAM IPUKPEIIICHBI pedpa, KOTOPbIE CPACTAIOTCS C
PYy. N TPYAUHOM, a 0HA 00pa3yeT KWilb, K KOTOPOMY IPHKPETUISIOTCS
ITo3BOHOYHUK IosicHUYHBIN OTHET
N MBIIIIBL. Y TTHUI 33]IHAE TPYAHbIC, TOSICHUYHBIE, 2
KpecToseiit otaen o
o KPECTIOBBIX U MIEPEAHUE XBOCTOBBIE CPOCIHCH B CIIOAKHBIN
XBOCTOBOM OTIEN
KpecTell.
[Ineyo (myedeBas KOCTh), IpeAIieybe (JiydeBasi U JOKTEBas
Cxener [lepennue koHEUHOCTH KOCTH), KUCTh BUAOU3MEHsieTca. [IporcxoauT penykuus
KocTel u octaercs 1-a dananra.
CBOOOIHEIX
KOHCUHOCTEH benpo (ObenpenHas KocTh), ToJeHb (OombIast 6epoBas KOCTh),
3agHne KOHEYHOCTH MOSABJISIETCA 1IE€BKA (CPOCIIMECS KOCTH MPEATUIFOCHBI U
IUTIOCHBI) ¥ ¢ | 110 4-10 (pananru nanpLes.
Tosica ITosic mepenHNX KOHEYHOCTEN JlonmaTku ¥ KIIFOUHIIBI CPOCTUCH U 00pPa30BaAII BUJIOUKY.
o N Taz0Bble KOCTU CPOCTUCH U MIPUPOCITHU K MOSICHUYHO-
KOHEYHOCTEH Tlosic 3aqHMX KOHEUHOCTEH
KPECTIIOBOMY OT/IeJTy TO3BOHOYHUKA.
Kiacc JInneBoi oTaen
Nmeetcs moaBmKHas HIKHEUETIOCTHAsA KocTh. OOpa3oBaH
MiexomuTaromnme Yepen o
. CPOCIIMMHUCS MEXKIY COOO0M KOCTSMHU.
Mo3rooii oTaen
IT03BOHOYHUK [leitnpiii otaen (7 mO3BOHKOB) OO6pa3oBaHbl MO3BOHKAMH Pa3HOTO cTpoeHHs. K TyTOBUIITHBIM




I'pynnoii otaen (Ot 9 1o 24 n03BOHKOB) MO3BOHKAM IPUKPEIICHBI pedpa, KOTOpbIE CPACTAIOTCA C
[Mosicanunsiit otnen (Ot 2 10 9-u TPYAUHON, HIKE UMEIOTCS JIOKHBIE pedpa. KpecTioBbie
MTO3BOHKOB) MO3BOHKH CPACTAIOTCS MEXy cOO00M, 00pa3ys KpecTell.
Kpecrtuossiit otaen (3—4 mo3BOHKOB)
XBOCTOBOH OTHEN

IIneuo (mneueBas KOCTh), MpEAIIEYbE (JIydeBasi U JJOKTEBas

Ilepennue KOHEUYHOCTH (KakK y
KOCTH), KUCTh BUou3MeHsietcs. [Ipoucxoaut pegykuus

Ckener MPECMBIKAIOIIIUXCS) Z
KocTel 1 ocraercs 1-a ¢ananra.
CBOOOTHBIX
. benpo (6eapennast KOCTh), roJieHb (0oJbIIas OepIioBasi KOCTh),
KOHEYHOCTCH 3amHue KOHEUHOCTH (KaK y
MOSIBJISIETCS [IEBKA (CPOCIIHECS KOCTH MPEIILUTIOCHBI U
MPECMBIKAIOIINXCS)
TUTIOCHBI) ¥ ¢ 1 110 4-10 (pasmaHTu nanbIes.
ITosica [Tosic mepeaHUX KOHEYHOCTEN Kak y npecMbIKarommxcst
KOHEYHOCTEH ITosic 3aqHUX KOHEYHOCTEH Kaxk y npecMbikarommxcst

11. CnenaiiTe BEIBOIBI 00 SBOJIONMH OMTOPHO — JIBUTATEIBLHON CUCTEMBI TO3BOHOYHBIX KUBOTHBIX.

JlabopaTopHasi pabora Ne4: «Biausinne puznyeckoii HArpy3KH HA CO/ieprKaHUe YIVIEKHCJIOTHI B BBIIBIXa€MOM BO31yXe».

Teopemuueckue npeonocuviaku: IIpu a3poOHOI Harpy3Kke NPOUCXOAUT META0O0IN3M INIFOKO3bI M JKUPHBIX KHCIIOT, HAIIPUMED, Ha OJIHY MOJIEKYJTy IIFOKO3bI
3aTpayrBaeTCs IIECTh MOJIEKYJ Kuciopoaa u npouszBoautcs 6 monexkyn CO2. Bopemst puznueckoil ak THBHOCTH, TPOIOPLIMOHATIBHO YBETHUEHHIO pabOTHI
MBILII] BO3pAcTaeT MOTpeOIeHNE KUCIOPO/1a U BbIIEIIEHUE YTIIEKUCIIOrO ra3a B pe3ysIbTaTe aKTUBALUU KJIETOUYHOIO AbIXaHUsA. Y 3J0pOBOr0 YeIoBeKa
MHOYKECTBEHHBIE MEXaHU3MbI PETYIIALNHN JbIXaHUs 00€CIeUNBAIOT YBEIMYCHHE BEHTHIISIIMH JIETKUX MTPONOPIIMOHATFHO BO3PACTAIOIIUM META00INIECKIM
notrpeOHocTAM. Bo BpeMs BbINONHEHMS (PU3MUECKUX YIPAKHEHUH 4acTh BbIPA0ATHIBAEMOI0 B pe3yJIbTaTe PabOThl CKEIETHBIX MBI JUOKCHIA YIIIepoaa
BBIBOJMTCS HE MOMEHTAIIBHO, 33JICPKHUBASICh B PA3IUUHBIX «Iero». [lociie nmpekpaieHust ”HTeHCUBHOM KpaTKOBpeMeHHOM (hu3znyeckoit Harpysku (1-1,5
MUHYTHI) COAEPKAHUE YTIEKNCIIOrO ra3a B BBIIBIXa€MOM BO3/1yX€ MaKCHUMaJIbHO Ha BTOPOM MUHYTE OTAbIXA.

Kniouesvie cnosa: perynsauus AbIXaHus, ra3000MeH.

L]env: UccrienoBaTh U3MEHEHUS COAEPIKAHUS YITICKUCIIOTO ra3a B BBIIBIXa€MOM BO3/1yXe /10 U Iocie (PU3MUECKON Harpy3KH.

Obopyoosanue: pH-metp, «Peciupomerp». [locnennuil HeCI0)XKHO U3TOTOBUTH CAMOMY, OPHEHTUPYSCh Ha CIIEAYIOIIYIO cxeMy: EMKocTsMU pecimpomeTpa
MOTYT CIIy’KUTb IJIACTUKOBBIE OyThUIKH 0,5 J1, 3arepMeTU3upOBaTh KPBILIKY U TPyOOUHBIE COEAUHEHUS EPBON OYTHUIM MOXHO C TOMOIIBIO MJIACTUIIMHA.
Vcnonp3yiiTe YnCThIe MOJUBUHIIXJIOPUIHBIC WM CUIIMKOHOBBIE TPYOKH OT MEIMIIMHCKOTO 00opyaoBanus. [lepsas emkocThb (cM. puc. 2.11) ciyxut
IIPUEMHUKOM JJIs1 BBIIBIXa€MOTI'0 BO3/yXa, KOTOPBII MPOXOAUT Yepe3 BoAy. II0CKOIbKY YIIIEKUCIIBINA Ia3 pacTBOPSETCs B BOZE, 00pa3ys yroibHYIO KUCIIOTY, TO
npu omoInu pH-mMeTpa MOXKHO onpenenuTh 3akucieHue Boasl. CKopocTh MoBbIIeHUS pH, perucTpupyeMoro B X0/1€ CEpUH BBIZIOXOB B TPYOKY pECIIMPOMETPa,
OyZeT 3aBUCETh OT KOHIIEHTPALMHU YTJIIEKUCIOro ra3a U 00beMa BbIIBIXaEMOT0 BO3yXa.

Xoo pabompi:

1) Cobepute «pecniupomeTp», moaroroBbre pH-meTp. Hamomuure emMkoctu pecnupomerpa Boaoi Ha 1/3 — 1/2, morpy3ute pH-MeTp B epByI0 eMKOCTh (Kak
nokazaHo Ha pucyske 2.11). IIpoBepsTe 3Hauenue pH ucnosib3yemoii BoJbl, OHO TOKHO COCTaBISATh OKOJIO 7.



2) UcnpiTyemblii JODKEH, TOAAEPKUBAs YaCTOTY AbIXaHHs HA HOPMaJIbHOM YPOBHE, OCYILIECTBIISTh BIOX YEPE3 HOC U BbIAOX uepe3 poT. Ilocie HekoTopoit
TPEHUPOBKH, AATE UCTIBITYEMOMY TPYOKY pecliipoMeTpa U MOMPOCUTE MPOJOJIKATh JbIXaHUE B TOM k€ peskuMe. [1y3bIpbKy BbIIBIXa€MOTO BO3AYyXa JOJIKHBI
MPOXOAUTH Yepe3 BOJY B COCYyIax.

3) OTMeThTe BpeMs Havalla SKCIIEpUMEHTA M0 CeKyH1oMepy. OnenunBaiitTe inHaMuKy n3menenust pH. OtMerbTe MOMEHT, Korjia ypoBeHb pH cocTtaBuT 0K0J10
6.Yewm ObicTpee u3MeHsiercs: ypoBeHb pH, TeM Oouibliie yrieKucaoro ra3a B BbIIBIXaeMOM BO3TyXE.

4) 3aMeHHUTE BOJY B PECIIUPOMETPE, BHOBh T€PMETU3UPYHTE €TI0, TOBTOPUTE IKCIICPUMEHT IMOCIIE HHTCHCUBHON (PM3UYECKON HArpy3KH, JUTsl Y€TO MOYKHO
BOCTIOJIb30BAaThCS YIIPAXKHEHUEM T'apBap/ICKOTO CTEN-TECTa, OMMCAaHHBIM B IPHIIOKEHUHU K paboTe Neg.

5) CpaBHUTE pe3yabTaThl MPOOBI 0 U MOCce GU3HMUECKON Harpy3KH.

Ilpumeuanue: 3aganrue MOXHO YCIOKHUTH, OLICHUB BIMSIHUE YPOBHS (PU3NUECKOM HArpy3KH Ha CKOPOCTh M3MeHeHus: pH B pecimpomerpe.

BriBogsr: Kak u mouemy u3MeHmnI1ach CKOpOCTh HapacTanusi pH B peciupoMeTpe 10 U MOcie BRIMOTHEHU (pr3ndeckux ynpaxxHenuii? Kakoi BEIBOI O BIUSHUA
paGOTBI MBI Ha COACPIKAHUC YTITICKUCIIOIO I'a3da B BbIIBIXAaCMOM BO31YXC MOKHO CI[CJIEITI:?

JlabopaTopHasi paGora NeS: «/3yueHne HEKOTOPBIX CBOMCTB CJIIOHBI M KEJTYT0YHOI0 COKa».

Teopemuueckue npeonocwvinku: Kak 13BecTHO, MPOLIECC MUILIEBAPEHHS] HAUMHACTCSI B POTOBOM MOJIOCTH. 3€Ch MPOUCXOIUT MEXaHUYecKas 00paboTKa MUy,
CMaurBaHUE CIIOHOW, aHAJIN3 BKYCOBBIX CBOMCTB MHIIH, (JOPMUPOBAHUE MHUIIEBOTO KOMKA ¥ HAYAIBHBINA THIPOIN3 HEKOTOPHIX MUIIEBBIX BEIIECTB.
XuMu4eckoe BO3JIeHCTBIE, KOTOPOE OKA3bIBAET CIIOHA HA MUIIEBbIE BEIIECTBA (TJIaBHBIM 00pa3oM, paclieryieHUue YIiIeBOAOB) XOTh U HE3HAUUTEIbHOE (B CBSI3U
C HEMPOAOJKUTEIHHBIM NPEObIBAHUEM THIIU B POTOBOH MOJIOCTH), HO UMEET 0OJIBIIOE 3HAYCHUE /TSl MTOCIIEAYIOIIEro npouecca nuuieBaperus. CiaroHa B
OCHOBHOM TNPOIYLIUPYETCS TPEMsI TapaMu KPYITHBIX CITIOHHBIX Keje3 (OKOJIOYIIHBIMU, TOHWKHEUETIOCTHBIMU U OABSI3bIYHBIMY). CMeNIaHHasl CIIIOHA UMEET
pH 5,8 - 7,4 u conepxut 99,4 — 99,5% BozbI, OCTAIBHOE - CyX0il 0cTaTOK. KOHCHCTEHIIMS CIIIOHBI B OCHOBHOM 3aBUCHUT OT COJACPKAHUS
TJIMKOTIPOTEUIaMYyIIHA, KOTOPBIN MPUIAET € CIIM3UCThIE CBOMCTBA, 00ecIieunBas nporiaTebiBaHue nui. @epMEeHTHBIN COCTaB CIIFOHBI pa3HOOOpa3eH:
JTU30IIMM OKa3bIBaeT OAKTEPUIIUTHOE JCHCTBIE; aMUIa3a THIPOIU3YET Kpaxmall, IIpeBpalas ero B ACKCTPUHbBI K MaJIbT03y. MalbTo3a B CBOIO O4epeb IMOJ]
JeiCTBHEM MajibTa3bl PaCIEIISETCs 10 IBYX OCTaTKOB ITFOKO3bI, TO3TOMY JUIUTENHHO MEepeKeBbIBas XJied, MbI OIIyIaeM cilaJKuil BKyc Bo pTy. Kpome toro,
CIIFOHA YEJIOBEKA COJIEPIKHUT MPOTEONUTUICCKUN U TUMOTUTHYECKUN (DePMEHTHI, OJHAKO MPAKTUYECKH MX TIepeBapuBaloliee eicTBUe BechMa cnado. [lomanas
B JKEJTYJIOK, B KEITYJTOYHOM COKE KOTOPOTO BBICOKAsI KOHIIEHTpAIs COoTHON KUCIOTHI (0,5%), citoHa BCKOpe TepsieT CBOM (hepMEHTATUBHBIC CBOMCTBA M3-3a
paspyuieHus pepMeHTOB. JKemyTouHbIi COK BhIpabaThIBaeTCs jKele3aMu kenryaka. OH mpecTaBisieT co00i po3pavyHyt0 OECIBETHYIO )KHUIKOCTb,
COJIEp>KaIlYIO COJIIHYIO KUCIIOTY, yTO obecrieunBaeT HU3Ku pH cpenpl sxenyaka. Kak n3BecTHO, B KeIyIKe MPOUCXOIUT pacllernieHue B OCHOBHOM O€JKOB, a
JTUTIONUTUYECKAst aKTHBHOCTD YKEITyIOYHOTO cOKa HeBenuka. CoJIsTHas KHCIIOTa BBI3BIBACT JEHATYPAINIO OCTTKOB, «yIPOIasi» MOCISAYIOIIee PaCcIIeIICHHE X
nencuHamu. Kpome Toro, sxeinyJouHbIi COK COJIEPKUT HECKOJIBKO TUIIOB MENICHHOTEHOB.

Llenv pabomul: I1o3HAKOMUTH ydanuxcs ¢ HepMEHTHBIMU CBOMCTBAMH CIIIOHBI U )KETYIOYHOTO COKa.

Knrouesvie nonamusa: ®epMeHT, NUILEBapUTEIbHBIE COKH, nencuH. O00pyI0BaHNE U MaTepUalbl: JJIEKTPOHHBIN U3Meputeab pH, uncTeie MpoOUpPKH, ITATUB
111 IpOOUPOK, MUIIETKa, MepHble cTakaHbl Ha 100 M1, MepHbIe cTakanbl HaS0 mi1, Mapkep (17151 paboTHI IO CTEKITY, CMBIBAIOIIUICS ), CTEKJISIHHAS MaJl0ovKa,
IJIacCTMaccoBast JOXKKa, oborpesaress Ay akBapuyma Ha 40 - 60 mutpos ¢ Tepmoperyssitopom 50 W, akBapuym 40 11, Kpaxmai, IEpoOKCH]T BOAOPOa, WO,
JIMMOH, JKeITyIOYHBIN COK (TIpuoOpeTaeTcs B anTeke), KypuHOe SHII0.

Ocobennocmu pabomui: BBITIOIHEHUE 3TON TPAKTUYECKON pabOThI TpeOyeT HEKOTOPOU MPEeBAPUTEIHHON MOATOTOBKH. JKemyT0UHBINA COK JTy4IIie BCETo
npuodpecTu 3apaHee, Tak Kak OH He Bcerzia ObiBaeT B mpojaaxe. OObIYHO OH MpojaeTcs B anTekax B pacgacoske mo 100 mi. B cirydyae Heo6xo1uMocTH OH
MO3KET OBITh 3aMEHEH HETOCPEICTBEHHO MENICHHOM, TakxKe MpruodpeTaeMbIM B anTeke. [lonycBapeHHbINH OeT0K KypHUHOTO siflla TaKk)Ke JIy4llle IPUTOTOBUTh
3apanee. [Ipu 3ToM yI00HO HE BapUTh SIMIIO IIETMKOM, a BBUIHTH OCJIOK B TOPSYYIO (HE KHUIISIIYIO) BOJY U OTOOPATh HY)KHOE KOJUYECTBO OOPA30BABIIHUXCS
xjonbeB Oenka. [Ipn He0OX0AMMOCTH BOY ¢ OEITKOM MOKHO TTOJIOTPETh, YTOOBI TOOUTHCS HEOOXOAMMOM CTaIuu JeHATypaliuu. MoxKeT ObITh, BaM MTOKaXETCS



Oosiee yIOOHBIM IOJITyueHHE OellKa HYKHON KOHCUCTEHIIMU HETIOCPEICTBEHHO B MPOOUPKE MyTEM ee HarpeBaHus B Bojie. B xoze paGoThl BBIMOTHIETCS
HECKOJIBKO Pa3jIMyYHbIX ACHCTBUM, Pe3yIbTaT KOTOPBIX MPOSBIISETCS HE cpa3y. DTO TpeOdyeT onpeaeeHHOM TeOpEeTHUECKONH MOATOTOBKY ayTUTOPUH, YTOOBI
y4aluecs He 3allyTaIUCh B IPOUCXOISALIEM.

Xoo pabomei.

1. B mpoOupKy ¢ 4aCTUYHO JA€HATYPUPOBAHHBIM OEJIKOM J0JEUTE HECKOJIBKO MIJUTMIIUTPOB HATYPAIBHOT'O JKEIy049HOro coka. [TomecTure mpobupky B
€MKOCTb ¢ Terioi Bosoi (38 - 39 ° C). Y 106HO BOCIOIB30BaThCSI HEOOBIITMM aKBapUyMOM, B KOTOPOM TTOCTOSTHHAS HY)KHasl TeMIiepatypa Oyaer
MOJIICP>KUBATHCS C TOMOILBIO aKBAPHMYMHOT'0 00orpeBatens ¢ TepmoperynaropoM. Yepes 20- 30 MUHYT XJI0TIbs O€JIKa HCUE3HYT U MOXKHO OyneT o0CcyauTh
MIPOU30IIEIIIEE.

2. [IpuroroBbte B MepHOM ctakane (100 mi) ionuyto Boay. Crakan Ha 1/33anonnute Booil. B Bony 10o6aBbTe HECKOIBKO Karesb HO/a, 10 MOTyYeHHS
pacTBOpa LIBETa HE CIUIIKOM KPEMKOTo Yasi.

3. IIpuroroBbTe B MepHOM cTakaHe (100 mi1) pactBop kpaxmaina. CtakaH Ha 1/33anonHuTe Temoi Boaoi. BozeMute 1/3 yaliHoil 105KKHM Kpaxmaiia u
pactBopuTe ero B Boje. [lomyunTbcs MyTHBIN pacTBop. JJoOMBaThCS MOTHOTO pacTBOPEHUS KpaxMaja He HY»KHO. J[aliTe pacTBOpY OTCTOSATHCS.

4. B nBa MepHBIX cTakaHa o0beMoM 50 MiI HalleiiTe HeMHOTO KpaxmanibHOU BoJibI (5-10 mit). He 3a0yapTe ¢ mOMOIIBI0 Mapkepa MpOHyMepoBaTh CTakaHbl. B
TIePBBIi CTakaH 100aBbTE HECKOIBKO Karelb HOAHOW BOJBI. Y OEAUTECH B TOM, YTO PEaKIIMsA Ha Kpaxmall (CHHee OKpallluBaHue) mpou3onia. Bo BTopoii crakan
n00aBbTe HEMHOTO CIIOHBI. [losyueHHYIO cMech IepeMeIIaiiTe CTeKISTHHOM MalouKOi M OCTaBbTe HA 2 - 3 MUHYTHI. B 3TO BpeMsi cobepuTe B JBe YUCTHIX
MPOOUPKH MO HECKOJIBKO MJI CIIOHBL. B 3T0M yacTu paboThl MOKHO aKIIEHTHPOBATh BHUMAaHHE YYalUXCsl Ha TOM, YTO CIIFOHOOT/IEIICHHE, KaK U OT/IEJICHHE
JKEITyTOYHOTO COKa, Iporiecc pedIeKTOpHbIA. J[J1s1 3TOro HamOMHHUTE yYeHUKaM O KHCIIOM BKYCE JIMMOHA, a 3aTeM NPeAbIBUTE UM JTUMOH. OTMEThTe
MOBBILIEHHOE CIIOHOOT/AEICHHE U coOeprTe HEOOX0IMMOE KOJTMYECTBO CIIFOHBI JIJISl BBIMOIHEHUS paOoThl. JJ06aBbTe B CTaKaH CO CMEChIO KpaxMallbHOM BOJIBI U
CIIIOHBI HECKOJIBKO Karesb HOoaHOM Bo/ibl. [I1aBHBIMU ABMIKEHUSMH NIEpeMeIaiiTe pacTBOp. Y 0eIuTeCh B OTCYTCTBUH PEaKkIui Ha Kpaxmall.

5. Cnenaiite BBIBOJI O TOM, B KAKOM OT/I€JI€ MUILIEBAPUTENHHOM CUCTEMbl HAUMHAETCS NIepeBapruBaHue MUIIIH, O JEHCTBUU CIIOHBI HA KpaxMall U peIeKTOpHOM
CIIFOHOOT/IETICHUH.

6. Bo3sMute nepByto mpoOupky co citoHoi. [Tonp3ysck mumeTkoi, 106aBbTe B TPOOUPKY HECKOIBKO Karelb epokcuaa Bogopoaa. [Ipocneaure 3a
00pa3oBaHHEM My3bIPbKOB, 3aIIOJTHEHHBIX KUCIOpoaoM. O6cyoume ¢ yueHukamu oelicmeaue hepmenma Kamanaswvl Ha NePoKcUod 8000pooa. Yxaxcume Ha
Oesunghuyupyroujee oeticmsue kuciopoda. Crenaire JOMOTHUTEIbHBINA BHIBOJ O (DEPMEHTATUBHON aKTUBHOCTH CIFOHBI.

7. Bo3bmuTe BTOPYIO IPOOUPKY CO CIIOHOM U MTPOOUPKY C HECKOTBKUMH M. YHCTOTO JKEITYJOYHOTO coKa. [1omb3ysch 31eKTpoHHBIM u3Mepurtenaem pH u
Heioykom Intel «AxBapuyc», onpenenute pH stux sxuakocreit. Caenaite BpIBOJ 00 M3BMEHEHUU KUCIOTHOCTH CPEABl B PA3HBIX OT/IEaX MUIIEBAPUTEIHLHOMN
CUCTEMBI.

8. JloctanbTe MpOOHUPKY, B KOTOPOU K O€NKy ObLI J00aBJIEH KEIIYA0UHBIN COK. YOeauTech, 4YTo XJIONbs Oenka ncueznu. O0cyauTe AeCTBHE TIENICHHA Ha OEJOK,
[ToguepkHUTE, UTO OH ACHCTBYET TOJIBKO B KUCIOH cpene. Crenaiite BEIBOJ O (PepMEHTATUBHOM aKTUBHOCTH JKEITYI0YHOTO COKa.

IIpakTnyeckas padora Ne 1: «CocraB/ieHre NUIEBOI0 PAIIHOHA YeJI0BEKa, COOTBETCTBYIOIIEr0 BO3PACTHBIM 0COOCHHOCTSIM M HOPMAaM 3/10POBOI0
NMUTAHUA».
3ananme 1: V3BecTHO, 4TO I BOCTIOJIHEHHSI SHEPro3aTpar B CyTKH 14-17 jieTHHE IOHOIIN JTOJKHBI MOTPEOIATh ¢ nuiieit B cpegaeM 2900 kkai, JeBYIIKH —
2600 xkai. [Tonb3ysich manabIMEA Ta0a No 1, moacYuTaiiTe CKOJIBKO BbI pACXOIyeTe KUJIOKAJIOPUN B CYTKH (MOYKHO OKPYTJISATH JI0 TMOJTydaca)
Pacxoj JHeprum Ha pa3iu4Hble BUIBI JesiTeIbHocTH  Tabnuna 1

Buj nesitejibHOCTH Ouepro3arparsl (Kkas )
COH U OTABIX JIekKa 65-77
Y0opka nacTenm U yMbIBaHUE 102-144




Yrenue, MpoCMOTP TEIEBU3UOHHBIX MEpeIay 90-100
MBIThe OCY/IbI, TTIAXKEHBE OCIbs 130-144
Britupanue neuu. [logmeranne noyios 167-180
Crupka G6enbs. MbITbe TI0JI0B 200-270
Urenne yuyeOHHMKA 100-110
OOBbsicHeHHE YUHUTENs, OTBET Ha YPOKeE, 100-120
KOHTpPOJIbHAs paboTa 120-150
Brimonnenue nabopaTopHoit paboThI 200-600
3aHATHE CIOPTOM 100
E3pna B Tpancnopre

3ananue 2: PaccunraiiTe THEBHOU paIllMOH MUTAHUS, UCXO U3 COOCTBEHHON MOTPEOHOCTH B KMJIOKaOpusax. Hanbomnee ontumaineH 4eThIpeXpa3oBblid MpueM
nuiy. [ToMHNTE, 9TO KATOPUIHOCTH 3aBTpaKa M Y)KHHA JOJKHA COCTABIATH 25% OT 00IIero KOJIMYecTBa KUIOKAIOpUi B CyTkH, 06en — 35%, nongHuk — 15%,
JUTsl COCTaBlIeHUsI MeHIO. Vcmonb3yiiTe maHHbIN TaOIUIBl 2. CYTOYHBIN 00BEM MUY (BMECTE C BHIITUBAEMOM KUIKOCTHIO)

JlomkeH ObITh B mipenenax 2,5 — 3 kr. [lpu cocTaBneHNN MEHIO IIOMHUTE, YTO Ha 3aBTPAK MOJIE3HO ChEeCTh MOJIOYHYIO Kallly WJIA APYTrOil MOJIOYHBIA MIPOIYKT;
o0eJ1 T0 BO3MOYKHOCTH JIOJDKEH BKIJIFOYAT 3aKYCKY (CaaT U3 CBEXHUX OBOIIEH) mepBoe 0ro10 (11000# cyI), BTOpoe (MsICO WM PhI0a ¢ TAPHUPOM) U TPETHE
(COK, KOMIOT WJIM HAMUTOK); B TEUECHUE JTHS ChENaTh HECKOIBKO (DPYKTOB.

JHepreTuyecKasi HEHHOCTh HEKOTOPBIX MPOJXYKTOB M 0J110]1 Tabmuia 2
HaumenoBanue nponykToB. 6mona | Maccar. | Kanopuitnocts | HaumenoBanue npoaykra 6iona Maccar. | KanopuiiHOCTb. Kajn
KKaJl
X7e0 pxaHoi 50 109 l'oBsanHa oTBapHas 90 134
X7ned MIeHnYIHbIN 50 123 Tpecka xapeHast 100 162
Macno 20 76 Kortnera ropsixbs napoas 100 168
STino 1 mrT. 133 OBOIIIM TYIIICHHBIE 225 140
Yaii ¢ caxapom 200 86 Kaprodens orBapHOI ¢ MacioM 250 280
Kode ¢ MmosokoM 1 caxapom 200 139 3eneHblii TOpOLIEK 100 40
Kakao ¢ caxapoM 1 MOJIOKOM 200 218 Cenpap ci1ado0il conu 100 120
CpIp poccuiickuii 50 104 MakapOHBbI OTBApHBIE C MACJIOM 200 364
Konbaca Bapenas 50 103 Opexu rpernkue 100 565
Kama rpeuneBast 200 102 Mopo>KeHHOE TIOMOUD 100 226
Kama repkynecoBa Moj04yHas € 200 200 [ITokosan MOIOYHBIN 50 233
MacjoM
Horypr 200 100 [euenne 100 298
TBOpOTr NOJYKUPHBIN 100 174 Oryper CBeXHil 100 30
Monoko 180 111 Canat 13 cBexel KalycThl C 155 100
pPACTUTEIHLHBIM MaciIoM
Kedup 180 109 OTBap IIMNOBHUKA C CaXapoM 200 161
By1b0H KypHUHBIH ¢ BEPMUIIENHIO 200 260 S60Ko0, TpyIa, aneabLCuH 100 42
Bopi co cmeranoit 300 169 Coxk (hpyKTOBBII 200 90




3anumuTe B TaOIHIYy COCTABICHHBINA CYTOUHBIN PAIlUOH.
CyTOYHbBIN PAllMOH MUTAHUS
Haunmenosanue Omron | OOmas macca. T

Tabmuma 3
OO6m1ast KaJJOpUHHOCTH

[Tpuem nunm
3aBTpak
Ob6en
IHonaank
YxuH
3aganue 3: OnpenenuTe ONTUMAIBHOE [T BAC BpEMs TPUEMBI THINH, YIUTHIBAs, YTO (PU3UOJIOTH COBETYIOT, YTOOBI HHTEPBAT MEXKIY €01 He MpeBbIma 4-
4,5 4, MUHUMAJILHBIN TiepephIB ObUT HE MeHee 34. Kpome Toro, yarure. UTo HHTEpBaI MEXy Y)KHHOM M OTXOJOM KO CHY HE JIOJDKEH ObITh MEHBIIE 24.
JlarHbIe 3anUInTe B Ta0I. 4 M CPAaBHUTE UX C PEKOMEHAYEMbIMH HOPMaMHU.

Yacpl npuemMa nuuu

Ta0nuua 4

[Tpuem nunm NuauBuyanbHOE BpeMst Pexomenayemoe Bpems
3aBTpak 7.30-8.00

Ob6en 12.30-13.30

ITonaauk 15.30-16.30

YoxuH 18.30-19.30

3ananue 4: PaccunTaiite HOpMaJIbHYIO MacCy Tejla, COOTBETCTBYIOIIYIO BallleMy POCTY M BO3PacTy o GopmyJie:
Macca Tena (B kr) =50+0,75(T-150) +(A-20) /4, rae T- poct B cMm; A — Bo3pacT (B rojiax)




IIPHIIOKEHHUE No2
Koumponvusie pabomet.

ITPHIIOKEHHUE No3
Tecmoegvie pabomeot.

IIPHIIOKEHHE Ned
Cmpykmypa u codeprcanue 3aHamuil.



