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COIEPKAHUE

OBILIASI XAPAKTEPUCTUKA PABOYEN ITPOI' PAMMBI
OBILIEOBPA30BATEJIbHON JIUCLIUIIJIMHBI

CTPYKTYPA U COJIEPYKAHUE OBIIIEOBPA30OBATEJILHON
YYEBHOW JUCLUTUIAHEI

YCJIOBUS PEAJIM3ALIMU OBIIEOBPA30OBATEJILHOI YUEBHOI
JIACHUTUIMHBI

KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSI
OBILEOBPA30BATEJILHOI YUEBHOM JIUCITATIMHBI



O0mas xapakrepucTuka padoueil mporpammbl 00meodpasoBatenbHoil qucuuminnsl OYIL1S
buosorus
1.1.Mecro AMCUMIVIMHBI B CTPYKTYpe  OCHOBHOM  NpoQecCHOHAILHOM
o0pa3zoBaTe/IbHOI MPorpaMmbi: 001eoopasoBatenbHas auciminaa OVII.15 buonorus
ABISIETCS 00s13aTeNIbHOM YaCThI0001Ie00pa30BaTENBHOTO IIUKIIA 00Pa30BaTEIbHOM TPOrPAMMBbI
B cootBeTcTBUU ¢ ®I'OC CIIO 1o cnemmansHoctu 34.02.01 Cectpunckoe eno
Tpynoemxocts auctmminnasl OYII.15 buonorus Ha yriy6iaeHHOM ypoBHE cocTaBiseT 1524aca,
13 KOTOpPBIX 24 4aca, BKJIIOYAKOT MPAKTUKO-OPHUEHTHPOBAHHOE COAEPKAHUE, YCHUIMBAIOIIEE
poQHUIBHYIO cOCTaBIsONyIo 1Mo creruaabHocT 34.02.01 Cecrpunckoe neno. IIpakTuko-
opueHTupoBaHHOe cojepxkanue i crnenuanbHoctd 34.02.01 CecTpuHckoe Jaeno
BoiOUpaeTcda mno o00bekTy wusyuenus «YemoBeky». Pacnpenenenue mo
CeMEeCTpaM OINpPENENEHO, C Y4EeTOM HEOOXOAMMOCTH MPOXOKACHUS pa3jielia B BECEHHUH NEpHOJ,
YTO CBS3aHHO C MOCTAHOBKOM OMONOTMYECKOr0 AKCIEPUMEHTa, a TaKkKEe C YYETOM JIOTHKH
(GopMHUpOBaHMA TMPEAMETHBIX PE3YJbTaTOB, OOMKUX U MPO(YECCHOHANBHBIX KOMIIETECHIHH,
MEXIpPEIMETHBIX ~ CBA3¢d ¢ JPyrUMH  JUCHUIUIAHAMU  00mIe00pa3oBaTeIbHOTO U
obmenpodeccOHaTLHOTO MUKJIOB YUeOHOTO MIaHa.

1.1, Uean u niaanupyembie pe3yabTaThl 0CBOCHHS AHCHUILTHHBI
Leau aucuuninnel: popMUPOBAHKE Y CTYECHTOB CUCTEMbI 3HAHUM O PA3JIMYHBIX YPOBHAX KU3HU
CO 3HAHMEM COBPEMEHHBIX MPECTABICHUH O KUBOI MPUPO/IE, HABBIKOB O TIPOBEICHHIO
OMONOTMIECKUX MCCIIETOBAHMI ¢ COOMIOICHAEM ATHYECKUX HOPM, apTYMEHTHPOBAHHOM
JIMYHOCTHOM MO3UIMK 110 OEPEKHOMY OTHOIICHHUIO K OKpY:Karolel cpere.
3agayn AUCUHIUIMHDL:
*nonyuenue QpyHaaMeHTaIbHBIX 3HaHUH 0 Ononornueckux cucremax (Knerka, Opranusm,
[Tomynsuus, Bun, DxocucTemMa); HCTOPUM Pa3BUTHS COBPEMEHHBIX MPEICTABICHUN O KUBON
MPUPOJIC, BBITAIOIIMXCSA OTKPHITUAX B OMOTIOTMYECKOM HAaYKe; pojM OMOJOTHUECKON HAYKH B
(GopMHpOBaHUK COBPEMEHHON €CTECTBEHHO-HAYUHOU KapPTUHBI MUPA; METOAAX HAYYHOTO
TIO3HAHUS;
*OBJIaJICHUE YMEHUSMH JIOTUYECKU MBICTUTH, 000CHOBBIBATH MECTO M POJIb
OMOJOrUYEeCKUX 3HAHUN B MMPAKTUUECKON JEATETHHOCTH JIIOICH, Pa3BUTUN COBPEMEHHBIX
TEXHOJIOTUH; OTIPENIENIATh KHUBbIE 00BEKTHI B IPUPO/IE; TPOBOJUTH HAOIIOACHUS 32
HKOCUCTEMAaMHU C LENbIO UX OMHUCAHUS U BBISBICHHS €CTECTBEHHBIX U AHTPOIOTEHHBIX
M3MCHEHHI; HAXOJUTh U aHAJM3UPOBATh MH(DOPMAIIUIO O )KUBBIX 00BEKTAX;
*pa3BuTHE NO3HABATENbHBIX HHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH Y
00yyYaroIuxcs B MPoIecce M3yueHUs OMOIOTUYECKUX SIBJICHUI; BBIIAIOIINXCS JOCTHKEHUM
OMOJIOrUY, BOLIEAINX B 00IIEUETIOBEUECKYIO KYIbTYPY; CIOXKHBIX U MPOTUBOPEUMBBIX MTyTEH
Pa3BUTHSI COBPEMEHHBIX HAYYHBIX B3TJISI0B, UIEH, TEOPHIA, KOHIIETINNA, TUTIOTE3( O
CYILITHOCTH U TMPOUCXOXKAECHUH )KU3HU YETOBEKA) B X0/Ie pabOThI C pa3IMuHbIMKU UCTOUHUKAMU
MHpopMaLKy;
*BocmuTanue yOexkIEHHOCTH B HEOOXOAMMOCTH TTO3HAHKS KUBOM MPUPOIBI, HEOOXOAMMOCTHU
PaIMOHANEHOTO TIPHPOJIONOJIb30BAHKS, OEPERKHOT0 OTHOIIEHUS K TIPHPOHBIM Pecypcam u
OKpY’Karolei cperne, COOCTBEHHOMY 3/I0POBbIO; YBAKEHHS K MHEHHUIO AlMOHEHTA TIpH 00CYKICHUH
OHONOTHYECKUX POOTIEM;
*rcmonp30BaHNe MPHOOPETEHHBIX OMONOTHYECKHUX 3HAHUN 1 YMEHUI B TOBCETHEBHOM JKU3HU IS
OLICHKH TIOCTIENICTBUIA CBOEH NEATENbHOCTH(H JAEATENBHOCTH APYTUX JIFOJIEH ) IO OTHOIIEHHUIO K
OKpYKarowie cpefie, 30POBbI0 APYTHX JOJIEH U COOCTBEHHOMY 37I0pPOBbI0; 000CHOBAHUE U
cobumoieHre Mep NpOQUIAKTUKY 3a00J1€BAHUM, OKa3aHUE NIEPBON OMOIIH TIPH TPaBMax.
CobunroieHue TIpaBmIl MOBEIEHNS B IPUPOJIE






Il1anupyemble pe3yabTaThl 0cBOeHHs1 001meo0pa3oBaTeibHOM JucHUILIHHBI BCooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO onpeneneHbl

Kon v HaumeHoBanue
hopmMupyembIx
KOMIIETEHIINI

[Inanupyemble pe3yIbTaThl OCBOCHHS [ MCIMILIAHBI
OVII.15 buomorus

Oo6miue

JucuuriHapHbie

OK 01. Beibupats
CIIOCOOBI peNICHNUS
3amaq
npodeccHoHaNbHOM
JeSITeTTbHOCTH
TIPUMEHHUTENBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BoCHUTAHUS:

- TOTOBHOCTb K TPY.Iy, OCO3HAHHE LIEHHOCTH
MacTepcTBa, TPYIOTIOOHE;

- TOTOBHOCTh K AaKTHBHOW JICATEIBHOCTH
TEXHOJIOTHYECKOU u COIMANBEHON
HaMpaBJIeHHOCTH, CTIOCOOHOCTh MHUITUUPOBATD,
IUIAHUPOBATh U CAMOCTOATENILHO BBIOIHATH
TaKyI0JIeATEIbHOCTD;

- HUHTEpeC K  pasIMuHbBIM  cepam
npodecCHOHATEHON 1eITeTbHOCTH,
OBaajeHne  yHHBEpCAJIbHBIMH  y4eOHBIMH
M03HABATEJbHBIMH 1€ CTBUSIMU:

a) 0a30Bble JOrHYECKHE JeHCTBUA:

- CaMOCTOATENbHO  (OpMynHpoBaTh |
aKTyaJM3upoBaTh MPoOJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHUS JUISl CPaBHEHHS, KIACCHUKAUNN U
00001IeHH;

- OMpeNeNaATh IENU JIeATEeNbHOCTH, 3a/1aBaTh
HapaMeTpbl U KPUTEPUH UX TOCTUKEHHUS;

- BBISBIATH 3aKOHOMEPHOCTH u
MIPOTUBOPEYUS B PACCMATPUBAEMBIX SBICHHSAX;
- BHOCHTb KOPPEKTHUBBI B JAEATEIHLHOCTD,
OLICHWBATh  COOTBETCTBHE  PE3yJIbTATOB
LensiM, OUEHMBAaTh PUCKU  MOCJEICTBUN
NeATEIBHOCTH,;

-pa3BUBaTh KPEATUBHOE MBIIUICHUE TMpPU
pelIeHUH KU3HECHHBIX MPo0JIeM

0) 0a3oBbIe HCCJIEN0BATEbCKHE

- chopMUpOBaTh 3HAHWSI O MECTE W POJIM OWOJIOTHH B
CUCTEME €CTEeCTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAy4YHOW KapTHHE MHUpPA, I[I03HAHUM 3aKOHOB
NPUPOJLl M PEIICHUH JKU3HEHHO Ba)XXHBIX COIMAIBHO-
ITHUYECKHUX, -DKOHOMHUYECKHMX M DKOJIOTMYECKUX MpodiieM
YeJIOBEUECTBa, a TAKXKE pEelIEHHWE BOMPOCOB PALUOHATIBLHOTO
MPUPOJONONIL30BaHUs; B (DOPMHPOBAHMHM  LIEHHOCTHOIO
OTHOIICHUS K TIpHpOJe, OOIIECTBa, YEIOBEKY, O BKJaJe
POCCUHCKHX U 3apyOeKHBIX YUYEHHBIX-OHMOJIOTOB B pa3BUTHE
Oouosiornu; (PyHKIMOHAIBHOM TPaAaMOTHOCTH dYeJoBeKa s
pelIeHUs KUZHEHHBIX TPo0IIeM;

- YMETh BIAJETh CHUCTEMOW OWOJIOTHYECKUX 3HAHHUHN ,KOTOpas
BKJIFOYAET:

OCHOBOIIONIATaloIe 3HaHUA O Ouonorudeckux cucremax (JKusHb,
Knerka, Txaup, Opran, Opranusm, [lomymsmus, Bup, Oxocucrema,
buonenos, buocdepa, Merabonusm, Meractas, I'omeocras, Knetounsrit
UMMyHUTET, buocuHTes Oenka, buomomumepsi, JIMCKPETHOCTB,
CamoperyJsis, CamoBocCpOM3BEICHHE, HacnenctBeHHOCTB,
M3meHYnBOCTh, DHEPro3aBUCUMOCTh, PocT u PasButue); -Ononormyeckue
teopun: kineroynas teopus T.llIBanna, M.IlIBaiinena, P.Bupxoga;
KJIOHAJIbHO-CEJUIEKTUBHOrO uMMyHuTeTa [1.0Opnuk, W.J.Meunukosa,
XpOMOCOMHasi ~ Teopus  HaciencTBeHHocTd  T.Moprana,  3akoH
3apoapliieBoro cxoxacrsa K.bapa, ssomonuonnas teopus Y.[lapsuHa,
CHHTETHYECKasl TEOpHs HBOJIOLMH, Tepus aHtpornoreHesa Y.JlapsuHa,
teopust OuoreoneHoza B.H CyxauéBa, yuenue H.M. BaBunosa- o
[lenTpax MHOroOpasus U MPOMCXOXKIECHUM KyJbTYpPHBIX  pacTEHUi

A.H.CeBepHOBa- 0 IIYTAX W HAIPABJICHHUAX 3BOJIIOLUU, BCpHaI[CKOF()-O
onochepe;

- 3aKOHBI(eANHO00pa3usl MOTOMKOB IIEPBOTO TMOKOJEHHUS, pACIIEIICHHUS




JelcTBHA:

BJIAJIETH HaBBEIKAMH y4eOHO-
HCCJIEIOBATEIbLCKOM " MPOEKTHOM
NeSTEIbHOCTH, HAaBBIKAMHU  Pa3pEIICHUS
npooem;

- BBIABJIATH INIPUYMHHO-CIICICTBEHHBIE CBA3UM U
aKTYaIU3UpOBaTh 33/1auy, BBIIBUIATh TUIIOTE3Y €€
pelenus, HaXOJUTh apTyMEHTHI s
JI0KA3aTeNbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh
MIApaMETPBIN KPUTEPUH PEILCHUS;

- AQHAIM3MPOBATh IIOJIyYCHHBIE B XOJE

pelIeHusl 3aaud  PE3yJbTaThl, KPUTUYECKU

OLICHMBATb UX JI0CTOBEPHOCTB,

NPOTHO3MPOBaTh ~ M3MEHEHME B HOBBIX

YCIIOBHSX;

- YMETb [IEPEHOCUTD 3HAHKS B [I03HABATEIBHYIO U

TIPAKTUYECKYH0 00IaCTH KU3HEAEATEbHOCTH;

- yYMETb MHTETPUPOBATH 3HAHMS M3 Pa3HBIX

HpeIMETHBIX 00JIaCTeH;

- BBIABHIaTb ~ HOBBIE  HJEH,  HpeIarath

OPUT'MHAIIBHBIE ITOIXO/BIU PEILCHHUS;
CHOCOOHOCT MX  MCIOJB30BAaHUA B

II03HABATENILHON MCOLUATIBHON IPAKTHUKE

NPU3HAKOB, HE3aBUCHMOTO HacjeloBaHUs TpusHakoB [.Mennens,
CLCTUICHHOTO HACJEeOBAHUS MPU3HAKOB M HAPYIICHUE CLETUICHHUS TEHOB
T.Moprana; roMoJIOrH4ecKUX pSAJOB B HACIEACTBEHHOH H3MEHYHBOCTU
H.M.BaBunosa, renernueckoro pasHoBecus [[.K.Xapau B.BaiinGepra;
3aposimeBoro cxonctea K.bapa, Ouorenermdeckoro 3akona I ['ekkers,
®.Mromnnepa);

TPUHIUTIBL (YUCTOTHI TAMET, KOMILIEMEHTAHOCTH );

npaswia(Muaumyma O JIubuxa, HKOMOTHMYECKOW NHMpaMHUIbl YHCE,
01OMacchl U YHEPTHH);

runotesbl(koanepBaTHoit  A.M.OmapuHa,  HepBUYHOTO
Jlx. Xonneitna, mukpocdep C.Dokca, pudozuma T.YUek);
chopMUpOBaTh YMEHHS PACKPBIBATH COJIEPKAHME OCHOBOIMOJATAFOIINX
OMONOTMYECKUX TEOPMH W THUIOTE3: KICTOYHOW, XPOMOCOMHOH,
MYTalMOHHOM, YBOJIOLMOHHOM, TIPOUCXOKICHHS KU3HU U YETIOBEKa ;
-BlAaJICHUE CUCTEMOM 3HaHWH 00 OCHOBHBIX METO/aX HAyYHOTO
MO3HAHUS, MCIOJIb3YEeMBbIX B OHOJOTMYECKMX HCCIEHOBAHMAX KUBBIX
00bEKTOB M DIKOCHCTeM(ONUCAHWE,  U3MEpPEHUe,  MPOBEICHHUE

OynboHa

HaOmoJeHnit); cnocobamu BBISBICHUS UM OLIEHKH aHTPOIOTEHHBIX
M3MEHEHHH B IPHPO/IE;

copMupoBaTE yMEHHS PacKphIBaTh OCHOBOIIOJIAraroIue
Owonormdeckue 3akoHbl U 3akoHoMepHocTH (I.Mennens,

T.Moprana, H.11 Basunosa, 3.I'ekkens, ®.Mromnepa, K.bapa),
T'paHUIIbI UX IPUMCHUMOCTHU K )KUBbIM CI/ICTeMaM);

yMeTb BBIACJIATH CYIIECTBEHHbIEe MPU3HAKH: CTPOCHUE
BUPYCOB, KJIETOK IPOKAPUOT MU JYKAPHOT; OJHOKIETOYHBIX H
MHOI'OKJIETOYHBIX ~ OpPraHU3MOB, BUJIOB, OMOTeo1IeHO30B,

9KOCHUCTEM U Omocdepsl; CTpoeHHEe OPraHOB M CHUCTEM OPTaHOB
pacTeHMii , 5)KUBOTHBIX U YEJIOBEKa,

OMOJIOTHYECKUX TPOLeccoB: oOMeHa BemiecTB(MeTadoIn3M),
uHbopMaMM M TpeBpallleHue  SHEpruM,  OpO}OKEHUs,
aBTOTPO(HOTO ¥ reTepoTpoHOTO TUTIOB MUTAHUA, (POTOCUHTE3A U
XEMOCHHTE3a, MHUTO3a, Meio3a, rameroreHesa, 3MOpHUOreHe3a,
MOCTAMOPUOHHOTO PA3BUTUSA, PA3MHOKEHUS, WHAMBHUIYaJIbHOTO
pa3BUTHsA  OpraHM3Ma(OHTOr€HE3a), B3aUMOJICHCTBHS  I'€HOB,
reTeposuca, JICUCTBUI HCKYCCTBEHHOTO otbopa,




CTAOWIIM3UPYIOIIETO, JIBIDKYIIIETO u Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpa; aIONaTPHYECKOTO M CHMIIATPUYECKOTO
BHI000pa30BaHUs; BIUSHUS JBWKYIIAX CHJI DBOJIIONMH  Ha
reHO(OH/T TOMYJISINH; IPUCTIOCOOIEHHOCTH OPTaHU3MOB K CpeJie
oOuTaHMsI; YepeaOBaHUS HAMPABICHUA SBOJIONNN;, KPYroBOPOTa
BEILIECTB U MMOTOKA YHEPTUU B IKOCUCTEMAX;

*MPHOOPECTH OMBIT NMPUMEHEHUS OCHOBHBIX METOJIOB HAYIHOTO
MO3HAHUS, UCTIOJIb3YEeMbIX B OMOJIOTHH: HAONIOJACHUS U OMUCAHUS
JKUBBIX CHCTE€M, TIPOIIECCOB W SIBIICHUW;, OpraHu3aluu |
MpOBEJIeHUE OUONIOTUYECKOTO  OKCIIEPUMEHTA,  BBIIBIKEHUS
TUIOTE3, BBIIBJIATH 3aBHUCHMOCTH  MEXIY  HCCIICTyEMBIMHU
BeTMYMHAMU , OOBSCHATH TONy4EHHBIE  PE3yNbTaThl U
(hopMyJIHPOBaTh BBIBOJBI C WCITOJIb30BAHUEM HAYYHBIX TOHSATHH,
TEOPHUI U 3aKOHOB;

*c(hopMHUpPOBATh YMCHHS BBIICIATH CYIICCTBCHHBIC IPU3HAKH
BHUPYCOB, KJIETOK MPOKAPHOT M JYKAPUOT; OJHOKJICTOUYHBIX U
MHOTOKJICTOYHBIX ~ OpPTraHW3MOB, BHIOB, OHMOTCOIICHO30B |
JKOCUCTEM; OCOOEHHOCTH TMPOLIECCOB OOMEHa BEIIeCTB U
MpEeBpaIeHNE YHEPTUHU B KIIETKe, (DOTOCHHTE3a, TIIACTHIYECKOTO 1
JHEPreTHYeCcKOro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OILTOIOTBOPEHUS, PA3BUTHUS M PA3MHOXKCHHS, WHIMBHIYATBHOTO
pa3BUTUs OpraHu3Ma(oOHTOreHe3a), OOphOBI 3a CYIIECTBOBAHUSA,
€CTECTBEHHOT0 0TOOpa, BHA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHM3MOB K cCpelae OOUTaHWs, BIUSHUS KOMIIOHEHTOB
SKOCUCTEM, AHTPOINOTCHHBIX HM3MEHEHUH B SKOCHUCTEMAX CBOEH
MECTHOCTH, KpPYroBOpPOTa BEIECTB U MPEBPAILCHUU DHEPTHH B
ouocdepe;

*cchopMUpoBaTh yMEHHS MPUMEHSTh TOTYYEHHBbIC 3HAHUA I
O0BSICHEHHS] OMOJIOTHUECKUX TIPOIECCOB M SIBJICHUH TSI IPUHSATHS
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHON JKH3HH C LEIbIO
oOecrieueHrss 0E€30MaCHOCTH CBOEr0 3JI0POBbS U 370POBbS
OKpPYXKaroIIMX JoJel, COOMIOAeHHs 3I0pOBOTO 00pasa >KHU3HH
HOPM I'PaMOTHOTO TMOBEICHUS B OKPYXKAIOIIEH TPUPOIHON Cpelie;
MOHUMAaHUS  HEOOXOJMMOCTH  HCIIOJNB30BAHMSI  JIOCTHKEHUH
COBPEMEHHOW OMOJIOTMH W OMOTEXHOJIOTHH JUIsl ParmOHAIBHOTO




MIPUPOIONOIB30BaHNUS; YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLINE
apryMeHTbI, OMOJIOTUYECKYI0 TEPMHMHOJIOTHIO U CHUMBOJIUKY JUIS
JI0Ka3aTeNIbCTBAa POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHUECKHUX
IPYMI; B3aUMOCBSI3M OPraHU3MOB U Cpebl OOMTaHUS; €IWHCTBA
YeJIOBEYECKMX pac; HE0OXOIUMOCTH 3J0pPOBOr0 00pasa >KU3HH,
COXpaHEeHMs pa3HOOOpa3usi BHJIOB U DIKOCUCTEM, KaK YCIOBHSA
COCYIIIECTBOBAHUS IPUPOJIbI U YEIOBEUECTBA;

*copMHpoBaTh yMEHHMs pemaTh OHOJOTMYECKHe 3ajau,
COCTaBJISITh TEHOTHIMYECKHUE CXEMbI CKPELIUBAHUS A Pa3HBIX
TUIIOB HACJIEOBaHUS IPU3HAKOB Yy OPraHU3MOB, COCTaBIATh
CXEMbI TepeHOca BEUIECTB M JHEPruu B 3KocucTeMax(Lenu
NUTaHUs, [HILEBBIE CETH) BBIABISTH NPUYMHHO-CIEICTBEHHbBIE
CBSA3M MEXIYy HCCIeAyeMbIMU OHOJIOTHYECKUMHU OO0BEKTaMu,
ImpoueccaMyd M SBICHUSAMH; J€1aTh BBIBOAbI M IIPOTHO3bI Ha
OCHOBaHUU MOJIYYEHHBIX PE3yJIbTaTOB;

*copMHpOBaTh YMEHUS KPUTHUECKU OLIEHUBATh MH(OPMAIIHIO
OHMOJIOTMYECKOr0 COJIepKaHusl, BKJIIOYAIOIIYIO0 ICEBIOHAy4YHbIE
3HaHHUA U3 pa3IUYHbIX HCTOYHUKOB(CPEIACTBA  MaccOBOH
uH(popmManuuy, Hay4HO-IIOMYJISIPHBIE MaTepHabl);
UHTEPIIETUPOBATH ITHUYECKHE ACIEKTBI COBPEMEHHBIX
HCCICAOBAHUKM B OWOJOTHU, MEIUIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh  IJ00albHBIE  HKOJOTHYECKHE  IPOOIEeMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLIEHUID K HUM CBOIO
COOCTBEHHYIO MMO3UIHI0, YMEHHUE OLIEHUBATh ITHYECKHE aCHIEKThI
COBPEMEHHBIX HCCIEAOBaHUN B 00J1acTU OHMOTEXHOJOTHUH U
TCHETUYECKUX  TEXHOJIOTUH(KIOHMPOBAHUE,  HMCKYCCTBEHHOE
OILIOJIOTBOPEHHUE, HAIPABIEHHOE M3MEHEHUE T'eHOMa CO3JaHHe
TPAHI€HHBIX OPTaHNU3MOB);

*copMupoBaTHL YMEHUs CO37[aBaTh COOCTBEHHBIE MICHbMEHHBIE
U YCTHBbIE COOOIIEHUSI HAa OCHOBE OMOJOrMyeckoi MHpopMauu
U3  HECKOJbKHMX  MCTOYHHUKOB, TIPaMOTHO  HCIHOJb30BaTh
MOHATUIHBIN anmnapat OUoJIOTHH;

*ymeTb BbIIBUIaTh TUIOTE3bl, IPOBEPSTH ux
SKCHEPUMEHTAIbHBIMU  CpeACTBaMHu,  (opMynupys  Leib
HCCIIEIOBaHMs], AHAJU3UPOBATH TOJYYEHHbIE pE3yJbTaThl U




J€J1aTh BBIBOJbI,
*NPUHUMATDH y4acTHe B HAYYHO-HCCJIEeJ0BATEJbCKOM padore
1Mo OWOJIOTHH, DKOJIOTHU M MEAWIMHE, MPOBOAMMON Ha 0aze
CTYJACHYECKHX HAy4YHBIX OOILIECTB U IMyOJIMYHO NPEACTaBIATH
IMOJIYUCHHBIEC PE3YJIbTATBI Ha CTYACHYCCKUX KOH(bepeHHI/ISIX
Pa3HOrO YpPOBHS

OK 02.
Hcnonp3oBath
COBpPEMEHHBIE
CpeJICTBA MOWICK,
aHaM3a u
UHTEPIpETANN
MH(OpMALH U
UH(POPMaIMOHHBIC
TEXHOJNOTUH JTS
BBHITIOJTHEHHS 3a]1a4
npo(heCCHOHATBHOM
JeSITeTTHHOCTH

B 00a1acTH HEHHOCTH HAYYHOT0 IO3HAHNS:
- cOopMHUPOBAHHOCTD MHUPOBO33PEHHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U OOIIECTBEHHOW MPAaKTHKH,
OCHOBAHHOTO Ha Jasnore KYJBTYP,
CIIOCOOCTBYIONIETO OCO3HAHMIO CBOETO MECTa B
TOJNHUKYJITYPHOM MHPE;
- COBEPIIECHCTBOBAHHE S3bIKOBOM M YMTATENbCKON
KYJIBTYpPBI KaK CpPe[CTBA B3aUMOJCHCTBUSA MEXIY
JEO/IbMH ¥ TIO3HAHKS MUPA;
- OCO3HaHHUE LIEHHOCTH Hay4HOU
NeSTENbHOCTH, TOTOBHOCTh  OCYIIECTBIIATH
MPOEKTHYI0 M MCCIE0BATENbCKYIO JIEATENbHOCTh
VHIMBAIYQIHHO U B TPYIIIIE;
OnajieHre  YHUBEPCATbHBIMH
TI03HABATEIBHBIMA JCHCTBUAMHU:
B) paboTa ¢ uH(OpMAIUeit:
- BJIQJIETh HABBIKAMH TOJTy4YEHHUS HHPOPMALIUH
u3 MCTOYHUKOB Pa3HBIX THTIOB,
CaMOCTOSITENIbHO OCYILECTBIIATD MOKCK, aHANU3,
CHUCTEMAaTH3aIIUI0 u UHTEPIPETALHIO
nHGOpMAIMKM  PA3NUYHBIX BUIOB U (opm
Pe/ICTaBICHUS;
CO3/1aBaTh TEKCThI B Pa3IMUHBIX popmarax
y4eTOM Ha3HAYCHUS MHPOPMAIUH U TIENEBOM
ayIMTOPHHM, BHIOWpAs ONTHMAIBHYIO (QopMy
Tpe/ICTABIICHUS M BU3YaIH3alUK;

yueOHBIME

chopmupoBarh YMeHUs KPUTHYECKH OLIEHNBATH
uHpopMaUI0 OMOJOTMYECKOT0 COJAEPKAHMS, BKIHOYAIOIIYIO
MICEB/IOHAYYHbIC 3HAHMUS M3 PA3IUYHBIX HCTOYHUKOB(CpPEICTBA
MaccoBoi H(GOpPMaINHU, HAYYHO-TIOMYJISPHbIE MaTepUasbl);

- WHTEPIPETHPOBATh JTUYECKHE AaCHEKTHl COBPEMEHHBIX
WCCEeIOBaHU B  OHONOTWH, MEIUIUHE, OUOTEXHOJOTHUH;
paccmaTtpuBaTh  IJI00QJIbHBIE  HKOJIOTMYECKHE  MPOOIeMbl
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOILIEHUIO K HUM CBOIO
COOCTBEHHYIO TTO3UIINI0, YMEHHUE OLIEHUBATh ITHUYECKUE aCMEKThI
COBPEMEHHBIX HCCIEOBaHUNA B 00JacTM OWOTEXHOJOTHH W
TEHETUYECKUX  TEXHOJIOTHH(KJIOHHUPOBAHUE, HUCKYCCTBEHHOE
OIUIOAOTBOPEHUE, HANPABICHHOE M3MEHEHUE T€HOMa CO3JaHue
TPaHTEHHBIX OPTraHU3MOB);

- chopMupoOBaTh yMEHUs CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE OMOJIOrMYEcKOil
uHpoOpMalMd W3  HECKONBKUX  HMCTOYHUKOB, TPaMOTHO
WCIIOIh30BaTh MOHATUWHBIN anmapaT OMOJIOTHH;




- OLICHUBATb JIOCTOBEPHOCTb, JIETUTUMHOCTb
UHPOPMAIMH, €€ COOTBETCTBHE IIPABOBBIM U
MOPAIbHO-ITHYECKAM HOPMAM;

UCIIOJIb30BATh cpeacTBa
UH(GOPMAIIMOHHBIX ¥ KOMMYHHKAIHOHHBIX
TEXHOJIOTUA B PCHICHHMH  KOTHHTUBHBIX,
KOMMYHHUKATHBHBIX ¥ OPTaHU3AIMOHHBIX 3324
¢ coOmoaenreM TpeOOBaHHH APrOHOMHUKH,
TEXHUKU 0€301MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATHYECKUX
HOpM, HOpM

MH(OPMAIOHHOH 0€30TIaCHOCTH;

- BNAjieTh HAaBBIKAMH PACMO3HABAHHMS M 3AlIUTHI
nHpopMaIyK, HHYOPMAIMOHHON 0e30MacHOCTH
JIMYHOCTH;

- IPOSIBJIATH TOTOBHOCTh K CAMOPA3BHUTHIO,
CaMOCTOSITETIFHOCTH ~ MCAMOOTIPEENICHUIO;
-OBJIaJICHNE HABBIKAMU Y4EOHO-
HCCIIE/IOBATENbCKOM, MPOEKTHONH COLUANBHOM
S TeTBHOCTH;

OK 04. DddextuBHO
B3aMMO/ICHICTBOBATh
1paboTaTh B
KOJUTEKTHBE 1
KOMaH/1e

OBJIB.}.'[CHI/IC YHUBCPCATbHBIMI
KOMMYHHMKATHBHBIMA I[eﬁCTBPIf[MPIZ

0) coBMecTHasi 1esITebHOCTb: IOHUMATb U
HCIIONIB30BaTh NPEMMYIIECTBA KOMAaHIHOW U
WHAUBUIYATbHOMN paboTHI;

- IPUHUMATh LI COBMECTHOW JEATENbHOCTH,
OpraHM30BBIBATh U KOOPJAMHUPOBATH JCHCTBHSA
0 €€ JIOCTHXECHHMIO: COCTaBIATh IUIaH
JICWCTBUM, paclpelesiTh POIH C YYETOM
MHEHUI YYacTHHKOB OOCYkAaTb pe3ylbTaThl
COBMECTHOH  paboThl;  KOOPAMHHMPOBATH U
BBINMOJNHATH pabOTy B YCIOBUAX pEabHOIO,
BHUPTYaJIbHOTO u KOMOMHHMPOBAHHOTO
B3aUMO/ICICTBHS;

chopmupoBars YMeHUs €031aBaTh c00CTBEHHbIE
NMUCbMEHHbIE U YCTHBIE COOOIIEHHsI HA OCHOBE OHMOJIOTHICCKOM
uHpopMallMd M3  HECKOJNbKUX  HMCTOYHHUKOB, TPaMOTHO
WCII0JIb30BaTh NOHATUHHBIN amnmnapar OMoJI0ruy;

- yMETh BBIJIBUTATh TUTIOTE3bI, MIPOBEPATH ux
IKCTICPUMEHTAIbHBIMA ~ CpeICTBaMH,  (GOPMYJIUpYs  IIEJb
WCCIe0OBaHUs, aHAJU3UPOBATh IOJYUYEHHBIE PE3yJbTaTbl WU
JIeJIaTh BBIBOJIBL,

- IPUHUMATh Y9acTHE B HAYYHO-HCCIIEIOBATENILCKON paboTe Mo
OMOJIOTUH, OKOJOTMH W MEIWIIMHe, MPOBOIMMOM Ha 0Oasze
CTYJIEHYECKHX HAYYHBIX OOINECTB W IMyOJUYHO MPEICTABIATH
MOJTyYeHHBIE pe3yJbTaThl Ha CTYJIEHYECKHX KOH(EpeHIHIX
pa3HOro ypoBHS




- OCYIIECTBIATH MO3UTUBHOE CTPATETHUYECKOE
TIOBE/ICHUE B PA3TUYHBIX CUTYAIUSX, MPOSBIATH
TBOPYECTBO " BOOOpaXEHHE, OBITh
WHUIMATHBHBIM

OBJ1ajeHIe YHHBEPCAITLHBIMU _PETyJISTHBHBIME
[IEHCTBUAMILT) IPUHATHE ce0s i APYTHX JHOMEH:
NPUHAMATH MOTHBBI 1 apTyMEHTBI IPYTUX
J0JIeH IPH aHAIU3E PE3yTIbTATOB JIEATEIBHOCTH;
NpU3HABATH CBOE MPABO U MPABO IPYTUX JIHOEH
Ha OIIMOKH; pa3BUBATh CIIOCOOHOCTb HOHUMATh
MHUD C TIO3UIUH JPYTOroYEIOBEKa;

OK 07.
CopnelicTBOBATH
COXpaHEHHUIO
OKpYKaroIIeH Cpepl,
pecypcocOepeskeHnt0
, IPUMEHSTh 3HAHUS
00M3MEHEHNH
KIIMMATa,
TIPUHITUTIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3P PeKTHBHO
NIEWCTBOBATE B
4pEe3BbIYANHBIX
CUTYaIUsIX

B o6;1acTi 3K0J0rH4ecKOro BOCIATAHMUS:

- c(hopMHPOBAHHOCTH 3KOJIOTUYECKON
KYJIbTYpBI, NOHUMAHHUE BIMSAHHUSA COLHMAIBHO-
3KOHOMHMYECKUX IPOLIECCOB HA COCTOSHHUE
NPUPOJHON U COLMAIBbHOM Cpelbl, OCO3HAHHE
r100aqbHOTO  XapakTepa 3KOJIOTHYECKUX
npobnem;

- IUIAHMPOBAHUE U OCYIIECTBICHUE NEHCTBUI
B OKpYXaloIlled Cpele Ha OCHOBE 3HAHMSA

eneu YCTOMUYUBOTO pa3BUTHS
YeJI0OBEYCCTBA;

aKTHUBHOE HEMPUATHE JICUCTBUH,
MIPUHOCSILIUX BPEIOKPYKAIOIIEH CPEIE;

-yMEHHE MPOTHO3MPOBATh  HEONArompHATHBIE
9KOJIOTHUYCCKHE

TOCTIEICTBUS TPEANPHHAMACMBIX JICHCTBHIA,
Npe0TBPANIAT HX;

-pacumpeHue OIBbITAa  JIEATEIbHOCTH
-OBJIa/ICHHE HaBBIKAMHU yuebHo-
HMICCIIE/IOBATENBCKOM, MPOEKTHOH U COLHMaNbHON
JeATENbHOCTH;

Bnagers  cucremoil 3HaHMH 00 OCHOBHBIX MeETOJAX HAYYHOIO

NMO3HAHMS, UCTIOIb3YEMbIX B OMONIOTMYECKHX HCCICIO0BAHUIX SKHBBIX

00BEKTOB M DKOCHCTEM(ONHMCAaHWE, M3MEPEHHE,  TPOBEICHHUE

HaOmoJeHnit); cnoco0amu BBISBICHUS M OLEHKM AHTPONOTEHHBIX

U3MEHEHHUH B IPUPO/IE;

-YMETb BBIABJIATL OTJIMYMTC/ILHBIC NPU3HAKKA JKUBBIX CHUCTEM, B TOM YHUCIIC

rprOOB, PACTCHHUIA, )KMBOTHBIX U YEJIOBEKA; MPUCTIOCOOICHHOCTh BUIOB K CPEIC

oOuTaHus, aOMOTHYECKHX W OHOTHYECKHX KOMIIOHEHTOB JKOCHCTEM,

B3aMMOCBSI3EH OPTaHW3MOB B COOOIIECTBAX , AHTPOMOTCHHBIX W3MCHEHUH B

9KOCHCTEMaX CBOEH MECTHOCTH;

YMETh BBIICIATH CYIICCTBEHHBIC MPU3HAKH OMOIOTHUECKHX MPOIECCOB:
obMena BemecTB(MeTabonmM3Ma), WHPOPMAIMH W  TPEBPAIICHUH
9HEpruu, OpoKEeHUs!, aBTOTPOGHOTO U TeTepOTPO(HOrO TUIIOB MUTAHUS,
(dotocuHTE3a U XeMOCUHTE3a, MHTO3a, MeHo3a, TaMeToreHesa,
SMOpHOTeHe3a, MMOCTIMOPHOHHOTO pa3BUTHS, Pa3MHOXEHUS,
VHANBUIYaJbHOTO PAa3BUTHS OpPraHW3Ma(OHTOTEHE3a), B3aMMOACHCTBUS
TCHOB, reTepo3uca, JeHCTBUIA HCKYCCTBEHHOTO oTOopa,
CTaOMITU3UPYIONIETro, JBWKYIIETO W Pa3phIBAIOIIEIO ECTECTBEHHOTO
oT0OOpa; aJIONaTPUYECKOT0 M CHMIIATPUYECKOrO BHI000pa30BaHUS;
BJIMAHUA JIBWXYIIUX CHJII 3SBOJJIOLIUHN Ha FCHO(I)OHZ[ MonyJIsAru,
MPUCTIOCOOICHHOCTH OPraHU3MOB K Cpelie OOHTaHHs, YepeIOBaHUs
HaTpaBJICHUH SBOJIOIMU; KPYrOBOPOTa BEIIECTB M TOTOKA DHEPTUH B
JKOCHCTEMAX;




2. CtpykTtypa u cofep:kanue obuieodpasoatebHoii mucumanHbl OYIL14 Xumus

2.1. O0beM JHCHUIUIHHBI M BHIBI Y4eOHOH padoThl

Bun yueOHolt paboThl O0beM B yacax
O0beM 00pa3oBaTebHON MPOrPAMMbl AUCIUILTHHBI 152
B T.4.

OCHOBHOE CofiepKaHKe 116
BT. ..

TeopeTHyecKkoe 00yueHue 72
IPAKTUYECKHUE 3aHATUS 44
B T.4. KOHTPOJIbHBIE PabOTHI 8
B T.4. JaOOpaTOpHbIE 3aHATUS 12
[IpodeccroHanbHO-OPUEHTUPOBAHHOE COICPKAHUE 24
(comep)xaHue MPUKIATHOTO MOMYJI)

BT. ..

TEOpeTHYECcKoe 00yueHue 8
TNPAKTUYECKHUE 3aHATUA 16
B T.4 JTJaOOPATOPHBIC 3aHATHUS 2
CamocrosiTenbHas padota 6
[IpomexyTouHas arTectanys (3K3aMeH) 6




2.2, TemaTnyeckuii MIaH W cofepKaHue THCHAILIHHBI

HaumenoBanue Coaep:xanue yue0HOro MaTeprasa (0CHOBHOE H PO eCcCHOHATbHO-0PHEHTHPOBAHHOE), O6bem | Dopmupyembie
Pa3eIoB U TeM Ja00paTOpPHbIe H MPAKTHYECKHE 3AHATHS, PHKIATHOH MOAY./Ib 4acoB | KOMIIETCHLUHU
! 2 3 4
OCHOBHOE CoflepKaHue 102
Paznen 1. Knerka-cTpyKTypHO-QYHKIHOHAIBHAS CTPYKTYPA KUBOTO. 8
Tema 1.1. buonorus kaxk | buonorns kak Hayka. CBA3b OMOJNOTHE ¢ APYTHME HayKaMu: Ounoxumus, Onodusnka, OnoHmka, reHoreorpadus u ap. Porb u mecT 2 OK 01
HayKa. Ouonoruy B (POpMUPOBAHUK COBPEMEHHON KAapTHHBI MUpa. 3HaYeHIe OHoNOrHueckux 3Hanuil. Mcropus 6uonorun. 3nauenue
IUTONOTUH JUTS Pa3BUTUS OMOIOTHH U TIO3HAHUS PUPO/Ibl. METO/IbI LIUTONIOTHH: MUKPOCKOIIHUS, XpoMaTorpadus, nekTpodopes,
METOJT MEYEHHBIX aTOMOB, Ju(depeHIaTbHOe HEeHTpeyTHpOBaHHUE, KYIbTypa KIETOK.
Tema 1.2. O6mias PaznooOpazue 6mocuctem. OpraHuzanus OMOJOTUIECCKIX CUCTEM. Y POBHU OpTaHHU3aINs ONMOCHCTEM: 2 OK 01, OK 02
XapaKTePHCTUKA MOJIEKYJISIPHO-T€HETHYECKHIA, OPTraHOUIHO-KIETOYHBIN, OPraHU3MEHHBIH, MOMYJISIIHOHHO-BHIOBOM,
KU3HHU IKOCUCTEMHBIN(OMOTeOIICHOTHIECKH A ), OnocdepHbiil. Hayku, nzydaromue Ononornieckne 00beKThl Ha
Pa3HBIX YPOBHSAX OpraHu3aIuy Ku3HU. O01Ias XapaKTepUCTUKA KU3HU, CBOMCTBA KUBBIX CUCTEM.
[Tpornecchl, mporcxoasaimye B OMOCUCTEMAX.
Tema 1.3. XuMUYECKuii COCTaB KIeTku. Heopranmdeckue BemecTBa KIeTKH, UX Onosoruueckas poib. OpraHuyeckye BEmecTBa KIETKH. 2 OK 01
BHONOTHYECKH BaXKHble | PHOTOTHYecKue momaMepsl. benku. Ctpykrypa u hyHKIME 6e1K0BON MONTEKYIbl. DepMEHTBI, TPUHITAI UX ACHCTBUS. YTIEBOIBI.
xumuueckue coeannenns|bronornaeckue Gynkumm mmuaos. AT®. Crpoenne monexynsl AT®. brnonoruueckue Gynxuun ATO.
IpakTuueckas padora Nel Ponb GenkoB, yrieBo0B U )KUPOB B OPraHMU3MeE YeIoBeka. BUTaMuHbI U OMOTOTHYECKH AKTHBHbIE 2
100aBKH, X 3HAYCHHE B )KU3HH 4e0BeKa. [ Mo 1 -aBUTaMUHO3b! 1 X rocnescTBus. [IpejcTaBnenne yCTHBIX COOOMEHHH 1
Tpe3eHTali, MOATOTOBICHHbIX M0 MEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX MPETOaBaTENeM.
Jlabopatopnas paGora Nel Onpenenenue Butamuna C B npoaykTax nutanus.. [loAroToBka BapuaHTOB OMBITA, HAOMOICHNUE 32 2

KaueCTBEHHBIMH PEAKIIMAMH , 3aMONHEHNE paboyeil TabIuIIBl, HHTEPIPETAIs HAaOMI01aeMbIX SBJICHUH, OpMyTMpOBaHKE
BBIBOJIOB.

Jabopamopnas padoma Ne2 I'uopounvro-eudpogoodmsie ceolicmea unudos. Ilodeomoska eapuanmos onvima, Hadio0eHue
UBMEHEHUs PACMBOPUMOCHIU TUNUA08, 3aN0THeHUe padouell madauybsl, uHmepnpemayus HabI0O0aeMblx A81eHUl,

opmynuposaniie 8b160008.
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Tema 1.4.
CrpykTypHO-
(yHKIMOHAbHAS
OpraHu3aIus
KJIETOK

Knerounas teopusi(T.IBann, M.IIneiinen, P.Buxpos). OcHOBHBIE MOJI0KEHHUS COBPEMEHHON KIETOYHON TEOPHH.
Tunsl KJIETOK: MPOKapUOT U dyKapuoT. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3yKapHOT(PaCTUTENbHOM,
’KMBOTHOH, rpuOHOI) . CTpoeHre mpokapuoTudeckoit kineTku. OcoOeHHOCTH CTpOeHHE TeTepoTpoPHOI 1
aBTOTPO(HON MPOKAPHUOTUYECKHUX KIIeTOK. CTpoeHue TuIa3MaTHYecKoi MeMOpaHsbl. TpaHCTIOPT BELIECTB
yepe3 M1a3MaTHYECKyI0 MeMOpaHy: MacCUBHBIA M aKTUBHBIA. DHIOIMTO3: TOHOLUTO3, (harouTos.
Ok3ouuTo3. O60104Ka WK KieTouHas cTeHKa. CTpyKTypa U QYHKIMH KJIETOYHOM CTEHKU PACTEHUHN U
rpuOOB.

[{rornasma. Liutosoms. .Ilutockener. OxHoMemMOpaHHbIe OpraHoU bl KIeTKH: dHAomIa3mMarnaeckas ceth(I1C), anmapat

["0nb /K1, TH30COMBI, TIEPOKCHCOMBI, BAKYOIH PACTUTEbHBIX KeTOK. CTpoeHue 1 (YHKIMH OJHOMEMOPAHHBIX OPTaHOUIOB
[xnetkn. Knerounsiii cok. Typrop. [1omyaBTOHOMHBIE OPraHOM/BI KIETKA: MATOXOH/PUH, IACTU/BL: XJIOPOILIACTEL,
XpOMOILIACTBI, JIEHKOIIACTBI, HX CTPOCHHE U (YHKIMH. SIIepHbIii anmapar Ki1eTku, ctpoenue n GyHkuuu. HememOpanHbie
OpraHOM/IbI KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIH LEeHTP. OpraHoUIbl ABUKEHHS: PECHHUKY U KTYTHKH. CTpoeHue 1
(byHKIIMYM HeMEMOPAHHBIX OPraHOUIOB KIETKH.

OK 01

JlabopaTopHas padora Ne3 CtpoeHue KIeTKu(pacTeHus, KUBOTHbIC, IPHOBI) U KIETOUHBIC BIIOYEHHS(KpPaxmas,KapoTHHOU IbI
XJIOPOILIACTBI, XPOMOILIACTH)» . [IproOpeTeHue ombiTa MPUMEHEHHS TEXHUKH MUKPOCKOIMPOBAHHUS IPH BBINOJTHEHHH JIP.
HOIIFOTOBK& MHUKpPOMPENapaTos, Ha6JIIOIIeHI/I$I C TIOMOIIbIO MUKPOCKOTIIA , BLISIBJICHUE paSJII/IlII/Iﬁ MCKIY U3y4aCMbIMUA 06”beKTaMI/I,
MHTEPIPETAIMS HAOMOIAEMBIX SBICHUH, (HOPMYITUPOBAHUE BHIBOJIOB.

Jlabopamopnas padoma Ned [ponuyaemocms membpanvl (nrazmonus, oeniazmonus) Ilpuodpemenue onvima npumereHus
MeXHUKU MUKPOCKOnUposanus npu svinonnenuu JIP. [looeomogka muxponpenapamos, Haba00eHus ¢ ROMOubI0 MUKPOCKONA
8bLAGNIEHUE PASTUYULL MeNHCOY U3YUAeMbIMU 00beKMAaMy, UHmMepnpemayus Habooaemvlx A61eHul, PopMYTUPOBAHLE 8bIB000S.

Tema 1.5. Knaccudu-
[KaITHOMEHKIIaTypa 1
CTPOEHHE HEOpraHH-

CrpoeHue XpoMocoM. XpOMOCOMHbIH Ha00p KIETOK, TOMOJIOTHYHBIE X HETOMOJIOTHYHBIE XPOMOCOMBL., TAIIOMIHBIN 1 AUTLIONAHBIH
Habop . Hyknennossie kucnotel. JIHK u PHK. Crpoenne nykienHoBbIX KucnotT. Hykneotunsl. KommnemeHTapHbIe a30THCTBIE
ocHosanus. [Ipasumna Yapradda. Crpykrypa JJHK-nBoiinas cimpais. Mectonaxoxaenue u ononornueckue ¢pynxuun JHK.JJHK-

OK 01
OK 02

MATPHYHOI'0 CHHTE3a

UECKUXBEIIECTB skneptisa Bunst PHK. @Oynkuuu PHK B kietke.
IIpakTnueckue 3auaTus Nel. Pemenne 3aau Ha onpe/ieneHne NOCIEN0BATENbHOCTH HYKIEOTHIOB
Tema 1.6 [Ipoueccsr | Matpuunsiit cunres JJHK-permkaunus. [Tpunuunst perukatmu JIHK. Mexanmsm perukarmu JIHK. Penapanus JIHK

(mopemMKaTHBHAS, IOCTPEIUIMKATHBHAS). Peakius MaTpudHoro cuute3. [IpuHIMI KOMIIEMEHTAPHOCTH B PEaklMi MATPUIHOIO
cunres. JIHK n rensl. ['enetnuecknit Koz, ero coictsa. Tpanckpunuua-MaTpuassii cunres. PHK. Tpancnauys u e€ sransl.
Yenosus 6uocuntesa 6enka. Crpoenne —PHK u koguposanue amunokucior. Posb pubocoM B Gnocuntese Oexa.

IpakTuyeckue 3ausTusi Ne2, Pemenue 3a/1au Ha onpeneneHue mocue10BaTeIbHOCTH AMAHOKHICIIOT B MOJIEKYJIe OelTKa.
Pemenne 3aay Ha omnpeneNeHNe TOCIe[0BATENBHOCTH AMUHOKUCIIOT B MOJIEKYJIe O€ITKa B CTyqae H3MEHEHHUsI
nocienoBarenbHocTu HykneotunoB JJHK.
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I:IeMa 1.7.
eKJIeTOYHbIE opMBI
CKU3HH

Bupychl- HekeTousble GopMbl KU3HU U 00UraTHbIE Napa3uTbl. CTpoeHHe MPOCTBIX M CIOKHBIX BUPYCOB, PETPOBHPYCOB,

oaxrepuoQaros. Kuznernsiii muk-JIHK-copepxammux Bupyco, PHK-conepxammx Bupycos, bakrepuodaro. BUY ,rematut yernoneka.

bakrepun. Obmas xapakrepuctuka. [lonsitue mramm. Bupychl n OakTepun: CX0ACTBa U pa3IHUMsL.

IpakTudeckue 3anstus Ne3. Bupycubie u 6akrepuanshble 3a001eBanns. OO1Iie MPUHIKIIBI HCTONb30BAHUS JEKAPCTBEHHBIX
BemiecTB. OcoOeHHOCTH NIPUMEHEHNs aHTUOMOTHKOB. [IpencTaBienne yCTHbIX COOOMIEHNUH ¢ Mpe3eHTal1el, TOAT0TOBIEHHBIX
T0 NIEPEYHI0 UCTOYHUKOB, PEKOMEHI0BAHHBIX NIPETIOABATENIEM.

Tema 1.8. O0men
BeleCTB 1 MpeBpaIie-
Hie JHePrHH B KJIETKe.

AcCUMUITALIA U IMCCUMIIALIKS-BE CTOPOHBI MeTabom3Ma. THIbl 0OMeHa BeIecTB: aBTOTPO(HBIH i reTepoTpOdHBIH,
adpOOHBII 1 aHAPOOHBINA. DHEpreTHIeckoe odecreuenue kieTku: npespamenne ATO B 0OMEHHBIX TpoIeccax.
DepMeHTATHBHBII XapaKkTep peakiyii KIeTOYHOTO MeTaboIm3Ma.

[lepBidHBIi CHHTE3 OpraHMYeCKHX BelecTs B kineTke. [ImacTiaeckuit oomeH. DorocuHTe3. XeMochHTe3. AHAIPOOHBII
3HepreTudeckuii oOMeH. AHa3poOHbIe OpraHu3Mbl. bposkeHue, aBTOTPO(HBINA 1 reTepoTpodHbIA THIT MUTAHUA. AHAIPOOHBIE
MHKPOOPraHM3MbI KakK 00BEKT OMOTEXHOIOTUH. JTallbl SHEPreTHYeckoro oomeHa. [ mukomus. bronormueckoe OKucIeHue win
KJIETOYHOE JIbIXAHHE.

Tema 1.9. Ku3HeHHDBIH
MUK Ki1eTkd. Muto3.
[Meiio3.

Knerounstit ik, ero neprosst u perymsmus. [lepuomnst narepdasst ux ocodennoct. JuddepeHipmarys KIeTkn 1 apect
KJIETOYHOr0 1uKiIa. Jlenenue kinerku-muto3. Craaus MUTO3a M IPOUCXOAAIINE Tporiecchl. Kapuokuues u nurokunes. buonoru-
4ecKoe 3HaYeHHe MUTo3a. Meiio3-penykironHoe nenenue knetku. Ctaaun Meiio3a. Meii03-0cHOBa TI0JI0BOTO Pa3MHOKEHHS.
[loBenenne xpomocoM B Merose. Kpoccunrosep. buonornueckuii cMbica Meiio3a. Melio3 B AKU3HEHHOM LIMKJIE OPTaHU3MOB.

Kontpoabnas padora. MonekyapHblil ypoBeHb OpraHu3aliy KHUBOTO.

[Pazmen 2

Crpoenne u pynkunn opranmzma(llpodeccnoHaIbHO-0pHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOTO 00YUeHHSI.)
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Tema 2.1. Ctpoenne
Opranuzma.

IpodeccrnonanbHO-0pHEHTHPOBAHHOE COJlEPAKAHNE TEOPETHIECKOr0 00yueHnst. OTHOKIETOYHbIE OPraHM3MBL.
KononunanbHeie opranu3mMbl. MHOTOKIETOUHBIE OpraHM3Mbl. B3anMOCBA3b 4acTell MHOTOKJIETOYUHOTO OpraHu3ma. DyHKiws.
Opranbl 1 cuctemMa opraHoB. Anmaparsl opraHos. ['oMeocTas opranizma u ero Hojiep:KaHue B MpOLECCe KUZHEAEATENbHOCTH.
®yHKUMOHATBHAS cHcTeMa OpraHoB. TkaHN pacTeHnid. TkaH! KMUBOTHBIX U YenoBeka. Opranbl pacTeHuil. Opratsl ¥ cucrema
OpraHOB XHMBOTHBIX 1 Y€JIOBEKA. 3HAYCHUE OTIOPbI, IBIKECHHS, IUTAHNS, ABIXaHHUS, TPAHCTIOPTA BEIECTB, BbIICIUTENbHAS,
3aIIUTHl. 3HAYEHUE NPOSBJICHUS PA3IPAKUMOCTHU M PETYJISAINMN.

Jlng cnermansaoctr 33.02.01 @apmanus rae o0bekToM H3ydeHns sBisercs pasaen «Pactenusy, Tema «CTpoeH#He opraHu3May
YIIyONeHHO M3ydaeTcs Ha IpUMepe opraHusMa pacteHnil. TkaHu, OpraHbl M CHCTEMbI OPTaHOB YEIOBEKA U KHBOTHBIX
paccMaTpUBAKOTCA 0030pHO.

Jns cnenansHocTH 34.02.01 CectpuHckoe ieno rie 00beKToM H3ydeHus sABiseTcs paszaen «Henosexy», Tema «CTpoeHue
OpraHu3Ma» YriyONeHHO M3y4aeTcsl Ha MpUMeEpe OpraHu3Ma YeIoBeKa. TKaHu, OpraHbl U CHCTEMbI OPraHOB PACTEHHUH 1
YKHUBOTHEIX PACCMATPUBAIOTCS 0030DHO.

[IpakTnueckue 3auaTus Ned Teopus KI0HAIbHO-CENEKIMOHHOr0 nMMyHuTeTa [1.9pmuxa, V.M. Meunnkosa. Hpekunonuble
3aboneBaHys U SnuaemMus. Baxueilime snuaemMun B UCTOPUM YeIoBeuecTBa. BakiuHarus Kak npopumakTika MHYEKIHOHHbIX
3a0oneBanuil. [IpeacTaBnenue ycTHbIX cOOOIIEHHI ¢ Ipe3eHTaLUEH, TOATOTOBIEHHBIX 110 MEPEYHIO HCTOUHUKOB,

PCKOMCHAOBAHHLIX MPCIIOAABATCICM.

18




Tema 2.2. ®opmbl
Pa3MHOKEHHS
OPTraHU3MOB.

IIpodeccuonanbHO-0pHEHTHPOBAHHOE COJEPIKAHNE TeOPeTHYeCKOro 00y4eHusi. PopMbl pa3sMHOKEHHS OPraHU3MOB.
Becnonoe u monosoe pa3MHoxkeHue. Bujibl Oecrionoro pa3MHOXKEHHUS: POCTOE JIEIEHHE HA IBOE, TOYKOBAHKE, PA3MHOKEHUE
CTIOpaMH, BETETATHBHOE Pa3MHOXKEHHE, (pparMeHTalus, KioHuposanue. [lonoBoe pasMHOXeHHE.

Jns cnenmansHocTH 33.02.01 Gapmarms rae 00beKTOM H3ydeHus sBiseTcs pasjen «Pactenusy, Tema « DopMbI pa3MHOKEHHS
OpraHm3May YrTyOMeHHO HM3ydaeTcs Ha MPUMepe OpraHu3Ma pacTeHuil. PasMHOMkeEHIE YenoBeka U )KHUBOTHBIX paccMaTpHBAIOTCS
0030pHO.

Jlng cnermansroctr 34.02.01 CectpuHckoe 1o T/1e 00beKTOM H3yueHns sBisercs pasaen «Yenoek», Tema «Dopmbl
Pa3MHOXEHHS OpTaHW3May YITyONeHHO M3yYaeTcs Ha MPHUMEpe OpraHM3Ma yenoBeka. PasMHOKEHHE pacTeHHH U KMBOTHBIX
paccMaTpUBAKOTCA 0030pHO.

Tema 2.3. Onrorenes
PKUBOTHBIX
ye0BeKA.

['amerorenes y xuBoTHBIX. CriepMatoreHe3 u oorese3. CTpoeHHe T0J0BbIX KiIeToK. OIIon0TBOPEHNE U SMOPHOHATBHOE
pasBuTHE KUBOTHBIX. [lapTeHorenes. DmOpuoreHe3(Ha mpumepe MaHieTHuka). Ctaamn SMOproTeHesa.

Poct 1 pa3Butue xuBoTHBIX. [TocTamOpuonansHbii nepuos. [Ipsmoe u Hempsmoe pazButue. Pazsutue ¢ MeramophozoM y
0eCro3BOHOYHBIX 1 TO3BOHOYHBIX KUBOTHBIX. CTaIii MOCTIMOPHOHATBLHOTO Pa3BUTHS Y KUBOTHBIX U YenoBeka. [lepuosl
OHTOTreHe3a. bruonornyeckoe crapenue u cMepTh. [ epoHTOIOT 1.

Tema 2.4. Ontorene3
pacTeHuit

[amerodut u ciopogut. Passutue 1 pasmHokeHHe Bofopociei. PazBuTue 1 pa3MHOXEHHUE CIOPOBBIX pacTeHui. Pa3smMHOxeHne u
Pa3BUTHE CEMEHHBIX pacTeHuid. Poct. [lepropl OHTOreHe3a pacTeHUH.

Tema 2.5. OcHOBHBIE
MOHATHS TeHETHKH.

I'enerrka Kak HayKa 0 HaCJICACTBCHHOCTH U U3MCHYUBOCTH OPraHU3MOB. OCHOBHBIE '€HETHUCCKHC TIOHATUSI ¥ CUMBOJEL [ ¢H.
I'enotun. ®enotun. AnneabHbIE TEHBI. AHLTepHaTI/IBHHC IIPHU3HAKH. IIOMI/IHaHTHHﬁ n peI_[eCCI/IBHHﬁ IIPHU3HAKH. I'omo3uroTa u
reTCPO3nUroTa. YncTas TiHUS. FI/I6pI/II[H. OcHoBHEIE MCTOJbI TCHCTHKM FH6pHZ[OHOFH‘ICCKHfI, LUTOJIOTUYCCKUEC, MOJICKYJIIPHO-
TCHCTUYCCKUC.

Tema 2.6.
3akoHOMEpHOCTH
HAacJIeJ0BAHHS.

3axoHOMepHOCTH 00pa3oBaHus ramet. 3akoHsl I . MeHzens: MoHoruOpuaHoe ckpemuBanue. [[paBuio 1oMuHApOBaHMS. 3aKOH
eIMHO00pa3us NepBOro MOKOIEHMS. 3aKOH pacllelIeHus PU3HAKOoB. Llutonoruyeckue Npu3Haku MOHOTHOPH/IHOTO
CKpelIiBanus. [ MIoTe3a YACTOTH raMeT. AHATM3UpYIOLIee CKpelBanue. [ nopuaHoe ckpemyBanue. 3aK0H He3aBHCHMOTO
HacneI0BaHus Mpu3HaKoB. [lonuruOpuaHoe Hacne0BaHue U €ro 3aKOHOMEPHOCTH.

Hpo@eccnonanbﬂo-opneﬂmposaﬂﬂoe COACPKaAHNE TEOPETHIECKOTO Oﬁy‘leHHﬂ. Permenne 3amay Ha onpeacicHue
BCPOATHOCTH BO3HUKHOBCHUSA HACJIICACTBCHHLIX IIPU3HAKOB IIPU MOHO, 11U, HOJ'II/IFI/I6pI/II[HOM A aHATM3UPYIOLICM CKPCIINBAHNH,
COCTaBJICHUEC TCHOTUITMYCCKUX CXEM CKPCIIMBAHKS.

Jlng cnermansroctr 33.02.01 @apmanus rae 00beKTOM H3yueHns sBisercs pasaen «Pactenusy, Heobxommm moabop
TeHeTUYECKHX 33/1a4 Ha ONpe/IeIeHNEe BEPOSTHOCTH HACEICTBEHHBIX PU3HAKOB MPU MOHO, [IU, TIOIUTHOPUIHOM U
AHAIM3UPYIOLIEM CKPELMBAHUM Y PACTEHUH

Jns cnenanbHocTH 34.02.01 CectpuHckoe eno Tie 00beKTOM H3YUeHHS SBISETCS paszien «UemoBexy, », HeoOXxoamM moadop
TCHCTUYCCKHUX 3a1a4 Ha onpeueneHHe BepOHTHOCTI/I HACJICACTBCHHBIX HpI/I3HaKOB HpI/I MOHO, 14, HOJII/IFI/I6pI/II[HOM n
AHATM3UPYIONIEM CKPENIMBAHUK Y YENOBeKa.
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I’];eMa 2.7.
3aUMO/IeHCTBHE
TeHOB.

['enorun kak nenoctHas cucremMa. MHokecTBeHHOE AeicTBHE TeHOB. [lneiioTponysa. MHOXECTBEHHBIN aJlIeIu3M.
BsaumoneiicTBue annensHbix reHoB. KogomunipoBanue. B3aumoeiicTBre HeamenbHbIX reHoB. KoMmnemMeHTapHOCTh. DmucTas.
[Tomamepus.

Hpoq)eccnonanbﬂo-opueﬂmponaﬂnoe COACPKAHNE TEOPETHIECKOTO 06yqeﬂml. Pemenme 3a/1a4 Ha OIIPCACICHUC
BCPOATHOCTHA BO3HUKHOBCHUS HACJICACTBCHHIX ITPU3HAKOB IIPU PA3JIMYHBIX TUIIAX B3aUMOJICHCTBHA I' CHOB, COCTaBJICHUC
TCHOTUIIMICCKUX CXEM CKPCIIMBAHKS.

Jlng cnetmansroctr 33.02.01 @apmanus rae 00beKTOM H3yueHns sBisercs pasnen «Pactenusy, Heobxommm moaoop
TEHETHYECKHX 33/1a4 Ha OTpe/IeeHHe BEPOSTHOCTH HACIeICTBEHHBIX PH3HAKOB IPH PA3IUYHbIX TUIAX B3aHMO/IEHCTBUSA TEHOB Y
pacTeHuii

Jns cnenmanbHocTH 34.02.01 Cectpunckoe ieno rie 00beKTOM H3yueHus sABiseTcs paszen «Henosex Heo0OXoaum moaoop
TeHETHYECKHX 33/1a4 Ha ONpe/IeNIeHIe BEPOSTHOCTH HACIEICTBEHHBIX PU3HAKOB MPU PA3TUYHBIX THIIAX B3aUMOJIEHCTBHS TEHOB
y 4eJIoBeKa.

Tema 2.8. Cuensiennoe
HaCJe0BaHuUe
MPU3HAKOB.

3axonbl T.Moprana. CrerieHHoe HaclleJoBaHHE TEHOB, HAPYILIEHHE CLETICHHS. XPOMOCOMHAs TEOPHsl HACIIEICTBEHHOCTH.
['eneTuueckoe KapTHPOBaHKUE XpoMocoM. VcTonb30BaHue KPOCCHHTOBEPA JUTS COCTABIICHHS TEHETHYECKUX KApT XPOMOCOM.

HpOq)eCCHOHaJIbHO-OpHeHTI/IPOBaHHOG CoAepKaHue TCOPETHIECKOI0 Oﬁy‘leﬂlflﬂ. Pemenue 3a/1a4 Ha ONPCACIICHUC
BECPOATHOCTH BO3SHMKHOBCHHUA HACIICICTBCHHBIX IIPU3HAKOB IIPU CLUCTIICHHOM HACJICI0BAHUU, COCTABIICHUEC ITCHOTUITNYCCKUX CXEM
CKpCIIMBaHMA.

Jns cnenmansHocTH 33.02.01 Gapmarms rae 00beKTOM H3ydeHns sBIseTcs pasjen «Pactenusy, Heo0Xoaum moaoop
TCHECTUYCCKHUX 3a1a4 Ha onpez[eneHHe BGpOHTHOCTI/I HACJICACTBCHHBIX HpI/ISHaKOB HpI/I CLICIIJICHHOM HaCJICA0BAaHUN y paCTeHI/Iﬁ

Jns cnenmansHocTH 34.02.01 Cectpunckoe fieno rie 00beKTOM H3ydeHus sBiseTcs paszen «Hemosex HeoOxoaum moabop
TeHeTUIECKHX 33124 Ha OMpe/IeIeHIEe BEPOSTHOCTH HACIEICTBEHHBIX MPU3HAKOB NP CIECTIICHHOM HACTEOBAHNH Y YENOBEKA.

Tema 2.9. 'enernka
10J1A.

XpOMOCOMHBIN MEXaHU3M OTpeIeIeH s T10J1a. AYTOMHBIE U MOJIOBBIE XPOMOCOMBL. [ 'OMOTraMeTHBIN 1 F€TepOraMeTHBIi MO
I'enernueckas CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacneszaHHe MIPU3HAKOB, CHCIVICHHBIX ITOJIOM.

HpaKaneCKne 3ansaTus Ne5 Penenne 3a/1a4 Ha OIPCACICHUC BCPOATHOCTU BOSHUKHOBCHUA HACIICICTBCHHBIX IIPU3HAKOB
CICIVICHHBIX C MOJI0M, COCTABJIICHUC TCHOTUIMMICCKUX CXEM CKPCIIMBAHHUSA.

Tema 2.10. lenernka
[0J12

Kapuorun yenopexa. MeTo/ip! M3yueHus TEHETUKH Y€IOBEKA: T€HEATOTHUECKUH, OTM3HEIOBbIM, IIATOTCHETHYECKHUIH,
OMOXMMHIYECKUH, MOMYIALUOHHO-CTaTUCTHYeCKHi. HacnencTBeHHbIe 3a00meBanus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00Je3HH
yenoBeka. bone3Hu ¢ HacleICTBEHHOM MPepaciooKeHHOCTbI0. 3HAYEHHE MEMIMHCKON TEHETHKU B PEIOTBPALLEHUN 1
JICYCHMH T€HETHYECKHX 3a00/ICBaHMIA.

Hpalcmqecmle 3ansaTHs Ne6 Pemenue 3a1a4 Ha OnpeACICHUE BEPOATHOCTU BOSHUKHOBCHHS HACICICTBCHHLIX IIPU3HAKOB,
HCIIOJIb3YS METOIbI TCHCTHUKH YCII0BCKA, COCTABIICHUC ITCHOTUIIMYECKUX CXEM CKPCIIMBAHKS. Hpe,I[CTaBJ'IeHI/IC YCTHBIX COO6H.[€HHI>1
C Hpe3eHTaHH€ﬁ 0 HaCJICACTBCHHBIX 3a00JIeBaHUAX YENIOBEKA.
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|Bo3HHKHOBEHHE H
Pa3BUTHE KU3HA HA
3emite.

CTallMOHAPHOE COCTOSHNE, TaHcTepMuts, 6uono33. Hauano opranndeckoii sBomtoruu. [TosBreH#e mepBbIX KIETOK. DBOMIOLHUS
MeTabomm3Ma. JBOIOLKS MepBbIX Ki1eTok. [[pokaproTsl 1 sykapuoTsl. [[poncxokaeHne MHOTOKIETOUHBIX OPraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX LIAPCTB 3YKaproT. OCHOBHBIE YEPTHI IBOIIOLMH PACTUTENBLHOIO MUpa. OCHOBHBIE YEPTHI YBOIIOLIUN
KMBOTHOTO MUpA.

Tema 2.11. BiaumozelicTBie reHoTHna 1 cpesibl pu GopMupoBaHuy peHoTuna. N3MeHdrBocTb npu3HakoB. KauecTBeHHbIE 1 2
3aKoHOMepHOCTH KOJIMYECTBEHHbIE PU3HAKU. BU/IbI M3MEHUMBOCTH: HACNEICTBEHHAS 1 HEHACIIEICTBEHHAS. 3aKOH FOMOJIOTHYECKHX PSIOB B
M3MEHYHBOCTH. HacnenctenHoi m3MenunBocTy.(H.M.Basunos) Moaudukarmonnas umm GeHoTunmyeckas u3MeHIuBocTb. Ponb cpesibl B
MoubuKaMOHHON u3MeHunBocTH. Hopma peakimu npusHaka. BapuaoHHbIH psjl 1 BApHALlMOHHAs KpUBas. XapakTepUCTHKA
Moau(UKaOHHOM n3MeHunBoCTH. HacnencTBeHHas M TeHOTHIIMYeCKas M3MEHYMBOCTb. KOMOMHATHBHAS H3MEHUUBOCTb.
MyTaimonHas U3MeHYUBOCTb. Bujibl MyTanuy: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. [IpUUiHbI BOSHUKHOBEHHUS MYTALIHH.
IIpakTnueckue 3ansaTnsa Ne7 Peruenue 3a1au Ha ONpe/ie/IeHUE TUIIA MyTALUHU TIPU TIEpe/iaue HACIIEACTBEHHBIX IPU3HAKOB, 2
COCTaBJICHUE TEHOTUITMYECKUX CXEM CKPEILMBAHMSL.
Tema 2.12. Cenexnusi |Cenexims kak Hayka. MeToJIbI CeTeKIMOHHOM paboThl. ['eTeposuc u ero npuurHbl. McKycCTBEHHBIH 0TOOP: MAacCOBBIH 1 2
OpPraHu3MoB VH/IMBUTYaIbHBIA. DTarbl KOMOMHAMOHHOH ceneximi. CopT, Mopojia, MTaMM.
AnropuT™ peleHue 3a1a4 Ha ONpe/IesIeHIEe BO3MOXKHOTO BOSHUKHOBEHNS HACIIEICTBEHHBIX IPU3HAKOB 110 CENEKIUH,
COCTaBJICHUE TEHOTUITMYECKUX CXEM CKPEILMBAHMSL.
Kontpoabnas padora. Ctpoenne u QpyHKIHH OpraHu3Ma. 2
[Paznen 3. Teopust 3BosrOIIM 16
Tema 3.1. Ucropus | [lepBble 3BomronronHbIe KoHLENMMH. ['pagyanucTiyeckas sBomtounonHas konuenuus XK.b.Jlamapka. J[Buxyiue cusl 2
PBOJIOLHOHHOTO sBomoimn. Kpeatonusm u tpancpopmmsm. Cucremarka K.Jlunnes u e€ 3Hauenue it GopMUpOBaHKS UIEH SBOTHOLMUN.
VUeHHS [IpenmnochIki BO3HUKHOBEHH)S AapBHHU3MA. JBOMIOLKS BUIOB B Ipupoje. bopsba 3a cymecroBanue. EctecTBeHHbIH 0TOOD.
JluBepreHims MPU3HAKOB U BH1000pa3zoBanus. OCHOBHBIE MONOKEHNs CHHTETHYECKOM Teopun 3Bosormu(CTD). Poib
IBOJIIOIMOHHON TeOpHH B (HOPMUPOBAHUN HAYUHOH KAPTHHBI MUPA.
Tema 3.2. MuKpo- 1 MaKkpO3BOJIOLKS KaK 3Tallbl 3BOMOLUOHHOTO Tporiecca. I eHeTHyeckie 0CHOBBI 9BOIOLMU. MyTaluy 1 KOMOMHALUN 2
[Muxpo3Borouus KaK 2JeMEHTApHBI 9BOIOIMOHHBIN Matepua. [omynamums Kak neMeHTapHast eIMHAIA SBOTIONHH. [[BIDKyIIe CHITbl((aKTopb!)
3BOMOLMH. MyTalMOHHBII IIpoLiecc ¥ KOMOMHATOPHAsS M3MEHYMBOCTS. Murpatus. M30m1us nomymsuuii:
reorpaduyeckas(mpocTpaHCTBeHHAs ), OMoTornaecKas(penpoaykTiBHas). EcrecTBeHHBIH 0TOOp-HAPaBIsIONIHi (akTop
3BomoLH. bopb0a 3a cyliecTBoBaHHE Kak MEXAHU3M AEHCTBHSA €CTECTBEHHOro 0TOOpa B MOMYIALMAX. By u ero
KpuTepuu(npu3Haky). BugoobpaszoBaHue Kak pe3yibTaT MUKPOIBOIOLUH
Tema 3.3. Makpoassomorus. @opmsl 1 0CHOBHBIE HampasieHus MakposBomoi.(A. H.Ceseprios). [yt nocTiskeHus GHon0ruyeckoro 2
[Makpo3so.ronus nporpecca. apoMop(o3, HroaanTanys, oouas aerenepauus. MeTozpl u3yueHus: MaKpoIBOIIOLUH. 3aKOH 3apO/IBILIEBOTO
cxozicta(3akon K.bapa). buorenernyeckuii 3akon( 9.I'ekkens, @.Mromep). Obmue 3aK0HOMEpPHOCTH(TIPaBHIIA) BOMIOLIHL.
Tema 3.4 ['umoTe3sl ¥ T€OpHs BOSHUKHOBEHHS KU3HU Ha 3eMJie: KpealHoHI3M, CaMOTPOH3BOJIbHOE(CIIOHTAHHOE)3apOkKICHHE, 2
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JJIST CHUKCHUS KOHIICHTPALMU YTJICKUCIIOTO I'a3d B aTMOC(bepC CBOCTO MMPOKKUBAHUA.

IpakTudeckue 3anstus Ne§ [Ipezcranenue ycTHOr0 COOOIICHNS | NEHTbI BPEMEHH 10 OCHOBHBIM 3TallaM BO3HUKHOBEHHUS 1 2
Pa3BUTHUSA KUBOTO U PACTUTENHHOTO MUpPA, MOATOTOBIEHHBIX I10 NEPEUHI0 HCTOYHUKOB, PEKOMEHI0BAHHbIX MPETO/IaBaTENIEM.
Tema 3.5 AnTpononorus-Hayka o yenoBeke. CucremMarnyeckoe monoxkeHune uenoBexa. CXoACTBO YeToBeKa ¢ KHUBOTHRIMU, OTiHune 2
[[Tponcxoxnenne YeloBeKa OT KMBOTHBIX. [IpAMOX0KIEHNE M KOMIUIEKC C HUM CBA3AHHBIX IIPU3HAKOB. Pa3BuTHE rOIOBHOIO MO3ra U BTOPOH
4e/10BeKa- CHTHANbHOM crcTeMbl.. COOTHOLIEHHE OHOTOTHYECKHX 1 COLMATbHBIX (haKTOPOB B aHTpororeHese. OCHOBHbIE CTa UK
AHTPOIOTEHE3. aHTOpOMoreHe3a. JIpHonUTUKY- TIPEJIKK YeNoBeka 1 4enoBeKooOpasHbIx 00e3bsH. [IpoToanTpon- mpemecTBeHHIK YeT0BeKa.
Apxantpon-peBHeiimii yenosek. [laneonTpon- apeBHuii yenosex. HeoanTpor- yenoBek CoBpeMEHHOT0 THIIA. IBOMIOLUS
COBPEMEHHOTO yenoBeka. Yemoeueckue pachl. OCHOBHbIE GOJbIINE Packl: €BPONEOM HAsA(eBpa3HiicKas) , HErpO-aBCTPANOUIHAS
(3xBaTOpUANbHAS), MOHTOIONIHAs(a3UaTO-aMepUKAHCKast). BpeMs u MecTo BOSHUKHOBEHH 4eoBeueckux pac. ExquncTso
YEII0BEYECKHX Pac.
IpakTuyeckue 3ausTusi Ne9 Bpems u myTu pacceneHus yenoBeka Ha manete. [Iprcrnoco0neHHOCTh enoBeka K pasHbIM 2
YCIOBHUAM cpefibl. BiusiHue reorpadudeckoii cpesibl Ha MOPHONOTHIO M (PH3HONOTHIO YENOBEKa. 3aIliTa JIEHT BPEMEHH 1
MEHTAJIBHBIX KapT B (JOpME YCTHOTO COOOMIEHHS, TIOITOTOBNEHHBIX 0 MEPEUHI0 HCTOYHUKOB, PEKOMEHI0BAHHBIX
TIPENO/IaBaTENEM
Kontposbnast pabora TeopeTrueckue aceKThl SBOIONMH KU3HH Ha 3eMIIE. 2
Pazen 4. IKoJI0THSI. 26
Tema 4.1 Ixonoru- Cpenpl 00MTaHKS OPraHU3MOB: BOJIHAS, HA3eMHO-BO3IYIIHAS, [IOYBEHHAS, BHYTPHOpraHu3MeHHast. DU3UKO-XUMHYECKHE 2
ueckne GaKkTopbl U 0coOeHHOCTH cpefi 00uTaHus opraHu3MoB. [IprcriocobieHne opraHiu3MoB K KU3HH B pa3HbIX cpesiax. [lonsTHe sKonoruyeckoro
Cpelbl KH3HH. (axropa, knaccuukauus skonornyeckux pakropos. [Ipasuma munnmyma FO.Jlubuxa. 3akon tonepantHoctu B.Illendopna..
Tema 4.2. [lonmyasinus, | Oxonoruyeckas XxapakTepUCTHKA BUIA M HOMYJIALKMH . IKOJOTUYECKAs HUIIA BUAA. JKOJIOTHUECKUE XapaKTEPUCTUKHU TIOMYJISIUH. 2
c000mIecTBa, CoobmecTBa 1 3kocucTeMbl. brorenos u ero ctpykrypa (B.H.Cykaues). cBsi3u Mexy oprannsMamu B 6uoneHose. CTpyKTypHbIe
DKOCHCTEMBI. KOMIIOHEHTBI JKOCHCTEMBI: IPOLYLIEHTBI, KOHCYMEHTBI, peyLeHThl. KpyroBopoT BELIECTB 1 OTOK YHEPIUH B IKOCUCTEME.
Tpoduyeckue ypoBHH. AHTPOIOTEHHBIE FKOCHCTEMBL. APro3KocicTeMbl. OTINYHS aproIKOCUCTEM OT OHOTEOLIEHO30B.
VpbosxocrcteMbl. OCHOBHBIE KOMIIOHEHTBI YPOOIKOCHCTEM.
IpakTudeckue 3anstus Nel0 Tpopuueckne nenn u cetrt. OCHOBHBIE MOKA3aTeNH YKOCHCTEMBL. briomacca 1 mpoayKuus. 2
DKoMoruyeckye MMpaMu/bl yuces, onomaccsl 1 sHepruu. [IpaBuio nupamus sHepruu. Perenne npakTHKo-0pHeHTHPOBAHHBIX
PAcyUeTHBIX 3aaHHi1 10 TIEPEHOCY BEIIECTBA 1 SHEPTHH B 9KOCHCTEMAX C COCTABJIEHHEM TPOQHUECKHX LeTei i MHpaMus
OHOMACCHI U SHEPTHH.
Tema 4.3. brocepa-  |brocdepa-xuas odonouka 3emmu. Passutue npencrasnenuii o 6uocepe B Tpynax B.U Beprajckoro. O6mactu 6uocdeps! u ee 2
ri00ajbHast cocra. JKuBoe BerecTBo Onocdepsl 1 ero pyHKIHH. 3aKOHOMEPHOCTH CymiecTBoBaHuS Orocdepsl. OcodbeHHOCTH OHOChephl Kak
DKOJIOTHYECKast rio0anbHoi SKocUCcTeMBl. JInHamiueckoe paBHoBecke B Onocepe. PutmudnocTs sBieHuii B 6uochepe. KpyroBopoTs! BemecTs
cHCTEMA. 1 OMOreoXMMHYECKHe IUKIBL [ 100anbHble 9K0JI0rnuecKue mpobeMbl COBPEMEHHOCTU 1 TTYTH UX PELICHHSL.
ITpakTryeckue 3ansaTus Nell Penienne pakTHKo-OpHEHTHPOBAHHBIX PACUETHBIX 33/1a4 HA ONPE/ICICHHE IUTOMIAN HACAKICHUN 2
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Tema 4.4. Binsinue
AHTPONOTeHHBIX
(haxTopoB Ha

ouocdepy.

AHTpororeHHble Bo3AeHCTBHSA Ha Orocdepy. 3arps3HeHne Kak BHJ[ aHTPOIOTEHHOTO BO3ACHCTBHSA(XMMIYECKOE, (PH3HUECKOE,
OHOJIOTHYECKOE, OTXO/IBI TIPOU3BOJICTBA M TOTPEOIeHN)S ). AHTPOTIOTeHHBIE BO3/ICHCTBUS Ha aTMocdepy. BosnelicTBus Ha
ruzpocepy(3arps3HeHne 1 UX HCTOYHUKH, UCTONIeHNE BOj). Bo3zelicTBue Ha muTocdepy(nerpaaamys nous, Bo3ieicTBUE Ha
TOpHBIE TI0POZIa, Helpa) AHTPOTIOTEHHBIE BO3ACHCTBIS Ha OHOTHYECKIE COO0IIecTBa(Meca i pacTHTENbHBIE COOOIIECTBA,
’KMBOTHBIA MH)

IpodeccHonaabLHO-0pHEHTHPOBAHHOE COJEPIKAHNE TEOPETHIECKOro 00y4eHust. Pemenne npakTHKO-0pHEHTHPOBAHHBIX
PACUYETHBIX 33JIaHHH 110 COXPAHEHHUIO MPUPOJIHBIX PECYPCOB PETHOHA MPOKUBAHHUSL.

Hns cnermanpHocTH 33.02.01 Gapmanus rae o0beKTOM M3yUYeHUsl siBIsieTcs pasnen «PacteHusy,

npeayIaracTcCd MMpPakKTUKO-OPUCHTUPOBAHHOC PACYCTHOC 3a/1aHKC T10 pACUCTY CTPYKTYPLI 3al1aCOB JPCBCCHUHBI.

Hns cnermmansHOcTH 34.02.01 CecTpuHCcKOe A€o T11e 00bEKTOM M3YyYCHHS SIBISIETCS pa3zaen «HemoBex»
npeiaraeTcs MPakTUKO-OPUEHTHPOBAHHOE PACUETHOE 3aJaHue 110 pacyeTy BOJONOTPEOICHUS HACETIEHHOTO
IIYHKTA.

Tema 4.5. Bansinne
COLHATBHO-IKOJIOTH-
4eCKHX (PAKTOPOB HA
310POBbE YEJI0BEKA.

310poBbe U ero coctapnstolye. GakTopbl, MOMOKUTEIBHO M OTPULUATENHHO BIUAIONINE HA OPraHu3M 4yenoBeka. Bpennbie
TMPUBBIYKH: TIOCIECTBHS U MpodriakTuka. [Ipodiema TeXHOreHHbIX BO3IEHCTBHI Ha 3J0POBbE YeTOBEKa(3IEKTPOMATHUTHBIE
ToIs1, OBITOBAS XMMHS, M30BITOYHBIE IITyMbI, PAMAIAS ¥ T.I1.) AJaNTaIis OpraHu3Ma 4eoBeka K (hakTopaM OKpykKaromen
cpe/ibl. 3alUTHBIC MEXaHU3MbI OPraHu3Ma YeloBeKa. 310poBbe U PabOTOCTIOCOOHOCTb.

[puHumms! hopMupoBanus 310poBbecOeperaroniero noseeHns. Gusuyeckas akTHBHOCTb U 310pOBbE. [ PyIIIIBI 310pOBBAL.
OcHoBbI 3aKanuBaHus. bruoxuMuYecKye acieKThl pallMOHATbHOTO MUTaHKs. [IpaBiia Oe30macHOro MCMONb30BaHMUs OBITOBBIX
npubOPOB U TEXHUUECKUX YCTPOKCTB.

IIpakTuyeckue 3ansatus Nell Onpesenenyie CyTOYHOTO paloHa MUTAHUS

IpakTudeckue 3ansTus Nel2 Co3janue MHAMBUIYATbHOM NAMATKU 110 OPraHU3aLHH PALMOHATBHON (U3MUECKOI aKTHBHOCTH.

IIpoeccnonaLHO-0pHEHTHPOBAHHOE COJEPKAHNE TeopeTHYecKoro o0y4yenus. Jlaboparopnasi padora Ha BbIOOp:
Jlaboparopuas padota Nel «YmcrBenHas paborocrocoOHOCTh»/ OBNaicHIe METOIAMK OTIPEIeTIeHNUS OKa3aTeNell YMCTBEHHOM
paboTocmocoOHOCTH, 00BACHEHHE TIOMYYEHHBIX PE3YIbTaToB | (JOPMYIHPOBAHUE BHIBOIOB (IMCHMEHHO), C UCIIONB30BAHIEM
HAyYHbIX TIOHATHII TEOPHH U 3aKOHOB. (8 Kauecnee mpueeepos CHUMCAUUX pabomocnocooHoCHy UCHoNb308aNtb YCI08Ls
ocyuecmsienus npoghecCUOHAIbHOU 0esMeNbHOCTIU: WVM, MeMnepamypd, Qu3uieckas HaepysKa)

Jlaboparopuas pabota Nol «Bnustane abnoTiueckux (hakTopoB Ha 4eoBeKa(HU3KHIE M BRICOKHE TeMIepaTyphbl)»/ M3ydenue
MCXAHU3MOB aJlalTallii OpraHnu3Ma 4CJI0BCKA K HU3KUM U BLICOKUM TEMIICPATYpaM U 06’bHCHeHI/I€ MOJIYYCHHBIX PC3YJIbTATOB U
(opmynupoBaHKe BBIBOJIOB (IMCbMEHHO), C UCTOIb30BAHIEM HAYUYHBIX OHATUN TEOPUU U 3aKOHOB.

Kontposbnas pabora TeopeTrueckie acekThl JKOIOTHH

[buorexnonsoruu B

[Paznex S. buosorus B xusnu
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJIEPAKAHNE TEOPETHIECKOT0 00yueHHsI(CoAepKaHNe MPHUKIATHOTO MOTY.Is)
Tema 5.1. BrotexHonorus kak Hayka i mpon3BoAcTBO. OCHOBHBIE HATIPABIECHNS COBPEMEHHOH OMOTEXHONIOTUH. MeToIbI OMOTEXHOMOTHH.

O0BeKTH OMOTEXHONIOTHH. DTHKA OMOTEXHOIOTHYECKHUX U TeHETHYECKUX IKCIICPUMCHTOB. HpaBHna TIOMCKa 1 aHaJIM3a
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PKHU3HH KAXI0I0.

OrosKonoruueckoit THYOpMALMK U3 Pa3IMIHbIX HCTOYHUKOB. (Hay4YHas U yueOHas TUTepaTypa, CMH, ceTb IHTepHET U J1p)

IpodeccuonaabHO-0PHEHTHPOBAHHOE COJEP:KAHME MPAKTHYECKOTO 3ausATHst: Kelick Ha aHam3 HHYOPMAIINH O HAYIHBIX
JOCTHKEHUSAX B 001aCTH FeHETUYECKHIX TeXHOIOTHH, KIETOYHOI MHKEHEPHH, TUIIEBBIX OMOTEXHOIOTHH.
Janmra Keifca: mpecTaBIeHHE PE3YIbTATOB PEIeHHs KeHCOB(BBICTYILICHUE C TIPE3EHTALUEH )

Tema 5.2. buorexuo-
T0ruM B MeTHIMHE H
hapmannn

PazButie GroTeXHOIOTHIA B 00JJACTH MEIMIMHBL U hapMalliy ¥ IPUMEHEHHE UX B )KU3HH YENIOBEKA, OMCK W aHAIN3 NH(POPMAITHH
V3 Pa3IMYHBIX CTOYHHMKOB (HayYHas U yueOHas uTeparypa, cMu, cetb MutepHeT u jip). Keiickl Ha anams nH(opMaIim o
Pa3BUTHH OMOTEXHONOTUH B MEIMIIMHE M (hapMaryu( 1o Tpymam)

3anmra Keiica: mpeJCTaBIeHUE Pe3YIbTATOB PEIleHHs KeHCOB(BBICTYIUICHUE C PE3EHTAINEH)

[Pa3nen 6.

buo3koaoruyeckune uccjie 0BaHus.

14

Tema 6.1. OcHOBHEIE
METOALI 0HO0YKOIOTH-
YeCKHX MCCIe0BAHMIL.

Hayune1it Metos. MeTo/p! HayqHO-O0MOIOTHYECKUX UCCIIeIOBAHMIA: TONEBbIE, Ta00pATOPHBIE, IKCTIEPUMEHTAbHbIE. MOHUTOPUHT
OKpYKAIOIIEH CPeJIbl: TOKAIbHBIH, PETHOHATBHBIN, TI00ATBHBIN.
Mertozpl moucka, aHanu3a 1 00padOTKK HHPOPMALUH O IPOSKTE B PA3TMUHBIX HCTOUHHKAX

ITocTanoBka e, 3a1a4, BBIABUKCHUC TUIIOTE3LI, IPOBCACHUE SKCIICPUMCEHTA M0 OIPCACICHUIO ONNTUMAJIbHBIX YCJ'IOBI/Iﬁ pocta u
(u3nOIOTMYECKON AKTUBHOCTH JPOXIKEBBIX KIETOK. BhIsBIeHHE 3akoHOMEpHOCTEH. DOpMYyTHpOBaHHE BHIBOIOB H POTHO30B.
JlabopaTopHasi paGoTa 1o BbIOOPY

1. JlaboparopHas padota Ne2 BiusiHue TemmepaTypsl Ha pocT U (QU3UONOTHUECKYI0 AKTUBHOCTD IPOACKEBBIX KIIETOK

2. JlaboparopHras padota Ne2 BimsHue yriieBo10B Ha POCT M (PM3HOIOTHYECKYHO aKTHBHOCTD JIPOMIKEBBIX KIETOK

3. JlabopatopHas padota Ne2 CoueTaHHOE BIMSHUE TEMIIEPaTyphbl U YIJIEBOJOB HA POCT U (PM3HOIOTHYECKYIO aKTHBHOCTh
APOKKCBIX KIICTOK

Tema 6.2.
|buodKomOrnYecKkuii
DKCIEPUMEHT

IpakTuyeckue 3anstus Nel3. (O630p Tem yueOHO-HcCIe0BATENbCKUX TPOEKTOB. BEIOOp yueOHO-HCCIe10BaTENbCKOTO
TMPOEKTa U3 MpeiokeHHbIX. DOpMUPOBaHUE KOMAHIbI IPOEKTA. AJTOPUTM BbINONHEHUs npoekTa. Kaxas rpynma BoiOupaer
OJIMH U3 BapUAHTOB Y4eOHO-UCCIEI0BATENBCKUX IIPOCKTOB:

OrreHka KauecTBa aTMOC(EPHOTO BO3IyXa.

OteHka KauecTBa MOYB METOJOM (UTOTECTUPOBAHHUSL.

Ouerka KayecTBa BOJ] TOBEPXHOCTHBIX BOJJOEMOB 10 OPTaHOJIEHTUIECKUM 1 QU3UKO-XUMUIECKIM CBONCTBAM.

Brusuue ITAB Ha poct 1 pa3BuTHE CEMSH BBICIIMX PACTEHHH.

Bimnsuue coeBoro 3arpsA3HEHUs Ha pOCT M Pa3BUTUE CEMSH BBICIIMX PACTCHUH

[lepBiii 3Tan BbImoIHEHNs NpoekTa: OO0CHOBAHUE aKTyalbHOCTH BHIOPAHHOM TeMbl. BbisBieHe MpoOneMbl HccneI0BaHu,
(opmympoBanue rurote3sl. Beibop MeTo10B rccneoBanus. Beibop Touek orOopa mpod Ha TEpPUTOPHH HCCIIEIOBAHNSL.
[locraHoBka nenei 1 3a1a4 uccaenoBanus. OnpeseneHus GOpMbI IPEICTaBICHHS pe3y IbTaToB UccenoBanus. OnpeeneHue
5TaloB M COCTABICHHUE IUIAHA UCCIEI0BAHMUS.

SRV SR

JladopaTopHbIe 3aHsITHS

Bropoii 3Tan BBIMOTHEHHs MPOEKTA: MOATOTOBKA HEOOXOIMMOM MOCY/IBI M MaTepraia i SKCIIEPUMEHTA, TIEPHOINIECKAs
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TpOBEpKa TeYEHHUs IKCIIepUMeHTa/ cO0p MaTepuania B BBIOPaHHBIX TOUKax 0TO0pa mpod

TpeTI/Iﬁ STall BBIIIOJTHCHHUA MTPOCKTA: MOJTYUCHUC IICPBUYHBIX SKCIICPUMCHTAJIbHBIX TaHHBIX, IIPOBCICHUC CTATHCTHYECKOU
00pabOTKH MOTYYECHHBIX JJAHHBIX.

UYerBepThlIii 9TaI BHITIOTHEHNUS TIPOSKTA: BBISBICHAE 3aKOHOMEPHOCTEH, (OPMYITHPOBAHKE BBIBOJIOB M IPOTHO30B, OICHKA
KauyecTBa HcclielyeMOoro 00beKTa Mo pe3y ibTaTaM 0MOIKOJIOTHYECKOTO aHAH3A.

IpakTuyeckoe 3ansaTue Nel4, 3aunmra npoekra. [Ipencrasienue pe3yabTaToB BBITOMHEHHS YUeOHO-MCCIIEI0BATENBCKIX
TIPOEKTOB(BBICTYILIEHHE C MPE3CHTAIUEH )

CamocTosiTeibHAasi PaGoTa HA BbINOJIHEHHE TIPOEKTA

IIpome:kyTouHas aTTecTanusi(3K3aMeH)
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3. YciaoBusi peanusamud MporpaMMbl 0011e00pa3oBaTeIbHON THCIHILIHHDI

3.1, TpeGoBaHus K MHHHMATBHOMY MATepPHAIbHO-TEXHHUECKOMY OOecmedeHuI0: s
peanu3aliy MPOrpaMMbl JUCLMIUIMHBI JOKHBI OBITH HPEAYCMOTPEHO  CIEHHATIbHOE
TIOMEIIECHHUS: YueOHbIN KaOUHET OMONOTHH.

OobopynoBanue y4yeOHOro kapuHeTa (HarjsaHble MocoOus): MeOenb, A0CKA, Mel,
HarJIHbIe TOCOOMS,(KOMILIEKTH Y4eOHBIX TaOIIHII, IIaKaToB),

TCO: xommproTEp ¢ yCTPOMCTBAMHM BOCHPOM3BENCHUS 3BYKa, IIPUHTED,
MYJIbTUMEIMA-TIPOEKTOP C 3KpaHOM, MyJNbTAMEAWiHAS JOCKA, YKa3Ka-TPE3CHTEp I
TIPE3CHTALIN.

JlabopaTtopusi, ocHamieHHasi o0OpyAOBaHWeM /Uil TpPOBeIeHUS] 3AHATHIL:
MUKPOCKOIIBI, CEKYHJIOMEP, TOHOMETp, J1abopaTopHas mocyaa( MpoOUpKH, MOACTABKU IS
NpOoOUPOK, MUHIETHI, MECOK, CTYNKUA C MECTUKAMH, TPEIAMETHbIE U MOKPOBHBIE CTEKIA,
CTCKJISHHBIC MAaJOYK{, MpernapoBalbHble Wb, (UIbTpoBaNbHAS Oymara(canderku),
CTaKaHbl, THIEPTOHUYECKHN pacTBOp Xjopuaa HaTpus, 3%-blii pacTBOp TEPOKCUIA
BOJIOPO/IA, PACTBOP HoJMa B MOAMCTOM KalWH, TJIUIEPHH, KIYOHH KapTodens, JUCT 30aeH
KaHAJICKOM, M0/ pAOMHBI (AT TOMATA), IYK PEMYaThiid, pa3BeICHHBIE B BOJIE IPOXIKHL.

3.2. Undopmanuonnoe ofecneyeHne peasu3amui MPorpaMMsbl

1. s peanmm3anuu  mporpaMMbl  OMONMOTewHBIH  (GOHA  0Opa3oBaTEIHLHOM
OpraHW3aliyl JIOJPKEH HWMETh TIeUaTHbIE W/WIM 3JIEKTPOHHBIE 00pa3oBaTeNbHBIE U
MHQOpMAIIMOHHBIE  PECYpPChl,  PEKOMECHIOBAaHHBIC  JUIS  WCIONB30BaHHUSA B

00pa30BaTeILHOM TIPOLIECCE, HE CTAPIIIE MATH JIET C MOMEHTA M3/JaHHS.

2. PexoMeHyeMble TEUAaTHBIE H3JaHMA 10 peamu3amud  00meo0pa3oBaTeIbHOM
JMCIUILIMHBI TIPEACTABICHBI B METOANYECKUX PEKOMEHIAIUAX 110 OpraHu3aluHO0yYCHHS.
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4. KoHTpoJIb U OLIeHKA Pe3yJIbTATOB 0CBOCHHS 001e00Pa30BATEIbHOM JUCIHILTHHBI

KoHTponb u omeHKa pe3ysbTaToB 0OOy4EHHS OCYIIECTBISETCS MPEMojaBaTelieM B MpOIecCe MPOBENEHHs MPAKTHUECKUX 3aHATHH U
7a00paTOpHBIX PabOT, TECTHPOBAHMS, a TAKXKE BBIMOJHEHUS OOYYAIOIIMMUCS WHAWBUAYAIbHBIX 3a/laHdi, MPOEKTOB, HCCIECIOBAHUM.
PesynbTaThl 00yueHUs ONMpeNeNsoT, 4To OO0ydaromuecs AOJKHBI 3HAaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPUICHUM H3YUYCHUS

TUCIUAIIINHEI.

I[J'ISI (1)OpMI/IpOBaHI/ISI, KOHTPOJA W OICHKHU PC3YJIbTATOB OCBOCHUA y‘l@6H0ﬁ AUCHUILIMHBI HCIIOJIB3YCTCA CHUCTCMA OLCHOYHBIX

MEPOIPUATHH,

MPEACTaBIAIoNas  co0oi

KOMIIICKC

yueOHBIX ~ MEpOTpUATHIL, COTJACOBAHHBIX C  pe3ylbTaTaMd  OOydYeHHS U

chopmynmpoBanHbix ¢ yuetoM GI'OC COO (mpenmertnbie pe3yapraTsl noauctuminae) u @I'OC CIIO.

OO0mue Pazngen. Tema. OueHoYHbIe MEPONIPUATHSA
KOMIIETeHIIUH
Pazpen 1. Kiietka- cTpyKkTypHO- KoHTposnbHas padota «MosekyIsipHblid ypOBEHb OpraHu3aliu >KMBOT0Y
(yHKUHMOHATIbHAS €AMHUIA )KHUBOTO
OK 02 Tema 1.1. buonorus kak Hayka. 3anoaHeHue TabJInLbI C ONMCAHUEM METOJ0B MUKPOCKOITMPOBAHUS C UX
NTOCTOMHCTBAMM U HEJOCTaTKaMU. 3anojHeHUe Tabnuibl « Bkinag yueHHBIX B
a3BUTUE OMOJIOTHI)
OK 02 Tema 1.2. O0O1mias xapakTepUCTHKA 3anogHEeHNuEe CPaBHUTEIIBHOW TAOJIUIIBI CXOJICTBA U PA3IMYUS )KUBOTO U HE
KU3HH PKUBOTO.
OK 01,0K 02  |Tema 1.3. buonoruuecku BaxHbie @dponTanbHbIA onpoc. [loaroropka ycTHbIX co0OMEHNI ¢ pe3eHTaluei. BeimoaHenue u
OK 04 XMUMHYECKUE COCANHECHNS 3ammTa JabopatopHoii paboTsl «Onpenenenue Butamuna C B MPOAYKTAX MHTAHI»
OK 01 Tema 1.4. CtpyktypHO-QyHKIMOHANBHAS (OLEHUBaEMasl TUCKYCCHS 10 BOIPOCAM K JIEKIIUH.
OK 02 OpraHu3aLKs KIETOK Pa3paboTka MEHTaIbHOM KapThl O KIACCU(PUKALMK KIETOK U UX CTPOECHHUIO HA
OK 04 [IPO- U DYKAPUOTUYECKUX U IO IapCTBaM B MUHMU T'pyIinax. BelroaHenue u
3amuTa Jiad pabotel: CTpoeHHE KIETKU(PaCTeHUS, )KUBOTHBIE, TPUOBI) U
KJIETOUHbIE BKIIFOUCHUSI(KpaxMaJl, KapaTHHOU/IbI, XJI0POIIACThI, XPOMOILIACTHI).
[TpoHunaeMocTh MeMOpaHbI(IIa3MOJIN3, AETIIA3MOJIN3)
OK 01, OK 02  |Tema 1.5. Knaccuduxanus Homenkiarypa @poHTanbHbIN onpoc. PaspadoTka rioccapus. Pemenue 3a1ayd Ha onpeeneHme
VICTPOEHHE HEOPraHMYECKUX BELIECTB  [MOCJIEA0BATEIbHOCTH HYKIEOTHIOB.
OK 01, OK 02 |Tema 1.6 IIpoueccs matpuusoro cunresa.  [@poHTanbHbIN onpoc. TecT «IIpoliecchl MATPUUHOTO CUHTE3a

Pemenne 3a1a4 Ha ompeeneHue mocue0BaTeIbHOCTH AMAHOKKCIIOT B MOJIEKYIie Oemka.
Penienue 3a1a4 Ha OMpe/eIeHIe MOCIe0BaTeNbHOCTH AMUHOKHUCIIOT B MOJIEKYJIe Oenka B ciryyae
M3MEHEHHUS TT0CNeIoBaTeIbHOCTH HYKIeoTH 0B JIHK.




OK 02, OK 04 |Tewma 1.7. Hexknerounslie (opMbl KHU3HH DponTanbHbIN onpoc. [IpoBepka ycTHBIX cOOOIIEHUH C Mpe3eHTaluei
(BupycHbIe 1 OakTepuanbHbie 3a00neBanus). OOIIMe MPUHIIUIIBI KCTIOIb30BAHKS
NeKapCTBEHHBIX BemecTB. OCOOEHHOCTH MPUMEHEHHUS aHTHOMOTHKOB.
OK 02 Tewma 1.8. OOmeH BeecTs 1 mpeBpanieHie  (PPOHTATBHBIN OMPOC. 3arOJHEHNE CPABHUTEIBHON TAOJIHIIBI XapaKTEPUCTUK
JHEPIWH B KJIETKE. TUIIOB OOMEHA BEILLECTB.
OK 02, OK 04 |Tewma 1.9. Xuznennsit ki kietku. Mutos. (OOCyKaeHUE BOMPOCOB JICKITMU. Pa3paboTKa JICHTH BpEMEHHU KU3HEHHOTO
Metios. LMKJIA.
Paznen 2 Crpoenne u pyHkuuu Kontposbnas padora. CtpoeHue 1 (yHKIMI OpraHi3Ma.
OpraHu3Ma
OK 02, OK 04 |Tema 2.1. Ctpoenue opranusma. OuenuBaeMast TMCKyccHs 10 BOopocaM K Jiekiuu. PazpaboTka MeHTanbHON
KapThl TKAHEH, OPraHOB U CUCTEM OPTraHOB OPTAaHU3MOB (PaCTEHUS, )KUBOTHBIE,
YEJIOBEK) C KPAaTKOW XapaKTEPUCTUKOU MX (PYHKITHUMA.
OK 02 Tema 2.2. ®opMmbl pa3zMHOKEHUS DpOoHTAIBHBINA ONPOC. 3aroHeHHE TaOIUIIBI C KPAaTKOM XapaKTEPUCTUKOU U
ODraHM3MOB. puMepamMu hopM PA3MHOXKEHUS OPTaHU3MOB.
OK 02, OK 04 |Tema 2.3. OHTOreHe3 KMUBOTHBIX 1 Pa3paboTka JeHThl BpEMEHHU C XapaKTEPUCTUKOMN 3TarlOB OHTOTE€HE3a OTACIbHON
YeNOBEKa. rpyNIbI )KUBOTHBIX U YeJIoBeKa Mo MUKporpynmnam. Tect/onpoc
OK 02, OK 04 |Tema 2.4. OHToreHe3 pacteHuit CocraBiieHHE )KU3HEHHBIX IUKJIOB PACTEHUN 10 OT/AesIaM(MOXOBHJIHbIE,
XBOILIEBU/IHBIE, TAIOPOTHUKOBHIHBIE, TOJIOCEMSIHHBIE, HOKPBITOCEMSIHHBIE)
OK 02 Tema 2.5. OcHoBHBIE NOHATHS TeHeTHKH.  |Pa3paboTka riaoccapus. TecT.
OK 02, OK 04 |Tema 2.6. 3akoHOMepHOCTH HacnenoBanus. ([@poOHTaNIBHBIN onpoc. TecT mo Bonpocam JieKuu. Pemenne 3a1au Ha onpeziesieHue
BEPOSTHOCTH BO3HUKHOBEHHS HACTEICTBEHHBIX MPU3HAKOB PU MOHO-, -, TIOMUTHOPUIHOM
1 QHATVZUPYIOIIEM CKPELIMBAHUHU, COCTABICHUE TeHOTUITMYECKUX CXEM CKPEIIMBAHUS
OK 01, OK 02 |Tewma 2.7. B3aumozeicTBue reHoB. Pa3pabotka rnoccapus. Tect. Pemenne 3a1a4 Ha onpereneHne BeposTHOCTH BOSHUKHOBEHHS
HACJIEICTBEHHBIX MPU3HAKOB MPH PA3NUYHbIX TUTAX B3AUMOJICHCTBHS TEHOB, CKPELIMBAHUH,
COCTABIICHHE FEHOTHITMYECKHX CXEM CKPEIMBaHHUsI
OK 01, OK 02 |Tema 2.8. CuernsieHHOE HAaceI0BaHKE Pa3paboTka rioccapus. Tect. Pemenne 3aa4 Ha onpesieneHyie BeposSTHOCTH BOSHUKHOBEHHUSI
TIPU3HAKOB. HACJIEICTBEHHBIX TIPU3HAKOB MPH CLETUIEHHOM HACIE0BAHNHU, COCTABICHNE TEHOTUINYECKUX CXEM
CKpEIMBaHUS
OK 01, 0K 02 |Tema 2.9. 'eneruka noma. Pas3pabotka rioccapus. Tect. Pemenue 3anay Ha onpeziesneHne BEpOSTHOCTH BOSHUKHOBEHHS

HACJICACTBCHHBIX ITPU3HAKOB CHCIUICHHBIX C II0JIOM, COCTABJICHUC I'CHOTUIINYCCKHUX CXCM

CKpELIMBAHUS




OK 01, 0K 02 |Tema 2.10. I'eneruxa nona Tect. PazpaboTka rioccapusi. Peruenue 3a1au Ha onpe/iesieHue BEPOATHOCTH BO3HUKHOBEHHS
HACJIEICTBEHHBIX IPU3HAKOB, UCTIONb3Ys METO/Ibl TEHETUKH YEJIOBEKA, COCTABICHUE MeHOTUITNYECKUX
cxeM ckperuBanus. [1oAroToBka yCTHBIX cOOOIIEHHH ¢ TIpe3eHTal1el 0 HACIEICTBEHHBIX
3a00JI€BaHUSX YENOBEKA

OK 01, OK 02, |Tema 2.11. 3akoHOMEpHOCTH Tect. Pemenne 3a1a4 Ha onpeieieHre TUIIA MyTalyK [IPY [IEpeaaye HaCIeICTBEHHbBIX

OK 04 M3MEHYHMBOCTH. PU3HAKOB, COCTABJIEHUE TCHOTUIIMYECKUX CXEM CKPEIMBAHUS.

OK 01, OK 02 |Tema 2.12. Cenexiust opraHu3MoB Tect. Pa3zpaboTka rioccapusi. Pemenne 3a1a4 Ha onpe/esieHne BEPOATHOCTH BO3HUKHOBEHHS

HACJIEICTBEHHBIX IIPH3HAKOB M0 CENEKIMH, COCTABICHUE PTEHOTUIIMYECKUX CXEM CKPEILMBAHHUS.
Pasnen 3. Teopus 3Bosionuu KonTtpoabHas padora TeopeTndeckne aclieKThl HBOMIOLMH KU3HY Ha 3eMIIE.

OK 04, OK 02 |Tema 3.1. McTopus 9BONOLMOHHOTO @dpoHTanbHbINA onpoc. Pa3paboTka JeHTHl BpEMEHU Pa3BUTHSI 3BOJIOLIMOHHOTO

OK 02 Tema 3.2. MuxposBomonus DpoHTanbHbIN orpoc. Pa3paboTka rioccapusi TEPMUHOB.

OK 02 Tema 3.3. MaxposBosntoius OnennBaeMast 1uckyccus. PazpaboTka rioccapusi TEPMUHOB.

OK 04, OK 02  |Tewma 3.4 Bo3HukHoBeHHE 1 pa3BuTHe ¥13HUH [DPpOoHTaNBHBIN onpoc. [ToAroToBka M npeacTaBieHue yCTHOTO COOOIIEHUS U JEHTHI

Ha 3emie. BPEMEHHM BO3ZHHUKHOBEHUS U Pa3BUTHS )KUBOTHOTO M PACTUTEIILHOTO MUPA.

OK 04, OK 02  |Tema 3.5 IIpoucxoxueHue yenoBeka- dpoHTaNnbHBIN onpoc. Pa3paboTka JeHTH BpEeMEHH M MEHTAJIbHBIX KapT Ha

AHTPOIIOTEHE3. BbIOOP: DBOJIIOLIMS COBPEMEHHOT'O YEJIOBEKa.
BpeMms u myTH paccesieHus: YeI0BeKa MO IJIAHETE.
Brusaue reorpadudeckoii cpeibl Ha MOPGOIOTHIO U (PU3HONOTHIO YEOBEKA.
Yenoseueckne pacsl. OOCYkKIEHHE.

Paznen 4. Jxosorus. OHTPOJIbHAs padoTa TeopeTnyeckue acmeKThl IKOIOTUN

OK 01, OK 07 |Tema 4.1 Oxonorudeckue dhakropsl i cpeapl [I'€CT Mo HIKOIOruH4ecKuM (HakTopaM U CpesiaM KU3HU OPTraHUu3MOB

OK 01, OK 02, |Tewma 4.2. [Tomynsiuus, coobiecTsa, CocTaBlieHHE CXEM KPYTOBOPOTA BEIIECTB, UCIIOJIb3Ysl MAaTEPUAIIBI JIEKIIUU.

OK 07 IKOCHCTEMBL. PereHre NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 10 IIEPEHOCY
BEIECTBA U YHEPTUU B SKOCUCTEMAX C COCTABJIEHUEM TPOPHUUECKUX LIETIEH U
nupamMu OMOMacChl U SHEPTUH.

OK 01, OK 02, |Tema 4.3. bruocdepa-riodansHas OuenuBaeMas Auckyccud. TecT. PellieHue npakTuKo-OpueHTUPOBAHHBIX

OK 07 3KOJIOTHYECKAS CHCTEMA. pacyeTHbIX 3aJaHUi Ha OINpeesICHNUE IIOMIAN HACAKIACHHUM JIJISi CHUKECHUS
KOHIICHTpAIIMH YTJIEKUCIIOTO ra3a B aTMoc(epe CBOEro peruoHa MpoKUBaHMsl.

OK 01, OK 02, |Tema4.4. BrusHue aHTpOIOTEHHBIX Tect. PemieHne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aIaHUU I10

OK 04, OK 07 |dakropos Ha 6uocdepy. COXPaHEHMIO MPUPOJIHBIX PECYPCOB CBOET0 PErMOHa MPOKUBAHUS.




OK 04, OK 02, |Tema4.5. Bnusuue couainbHo- OuenuBaeMasi AUCKyccus. BeIToOTHEHNE TPAKTUYECKUX 3aJaHUM:
OK 07 3KOJIOTMYECKHX (DAKTOPOB HA 37I0POBbE OrnpezeneHne CyTOYHOTO PaloHa UTaHKS.
YEJI0BEKA. Co3panye HHAUBUTYaTbHOM MAMSTKH [0 OPraHU3alMK PAMOHATBHON (U3MUECKON AKTHBHOCTH.
Brinonnenne mabopatopHoit paboThl Ha BBIOOD:
YMcTBeHHas paboTOCTIOCOOHOCTb.
Brusnue abuotuyeckux GakTopoB Ha YenoBeKa(HU3KUE U BBICOKHE TEMIIEPATYPH)
Paznen 5. brosorns B :xu3nu Bamura Keiica: mpeacTaBiIeHUe pe3yabTaToB PENICHUs KeHCOB(BBICTYILIEHHE C MPE3EHTAIIKEN)
OK 01, OK 02, |Tewma S.1. bruotexHosnoruu B xu3H# Kaxoro [BeIoJIHEHHE Keiica Ha aHalIM3 UHPOPMALIUU O HAYYHBIX JOCTHKEHUSIX B 00J1acTU
OK 04 FeHETHYECKUX TEXHOJOTHUM, KIIETOYHON WHKEHEPHH, MUIIEBBIX OMOTEXHOIOTUH(TI0
rpynmnam), mpeJcTaBIeHUE PEe3yJIbTaTOB PEIICHHs KEHCOB.
OK 01, OK 02, |Tema 5.2. buotexHonoruy B MeJUIMHE U BrirmoaHeHue kelica Ha aHamu3 HHGopMauy 0 OMOTEXHOJIOTHI B MEIUITUHE 1
OK 04 hapmaimn dapmaruu (Mo rpynmnam), IpeCTaBIeHUE PE3YIbTATOB PEIICHUS KEHCOB.
Pasnen 6. bruoskonornyeckue Bamuta npoekta. [IpecTaBinenne pe3ynbTaToB BHIMONTHEHHS YUeOHO-MCCIIEI0BATENbCKIX
VICCIIEI0BAHUSL. MPOEKTOB(BBICTYILICHUE C TIPE3CHTAIINEH )
OK 01, OK 02, |Tema 6.1. OcHOBHBIE METO/IBI BoinosineHue J1a00paTOPHLIX padoT 10 BLIOOPY
OK 04, OK 07 |6103K0I0rMYecKuX UCCIEIOBAHMI 1. JlabopatopHas pabota Ne2 Brusuue Temmnepatypsl Ha pocT U (U3HONOTHYECKYIO AKTHBHOCTh
JPOACKEBBIX KIETOK
2. JlabopatopHas pabota Ne2 BnusHue yrieBooB Ha pocT U (PU3HONOTHYECKYIO AKTHBHOCTh
JPOKAKEBBIX KIETOK
3. Jlaboparopuas padota Ne2 CoueraHHoe BIMSHUE TEMIIEPATYPhl U YTIEBOJOB HA POCT U
(bM3MONOTHYECKYH0 AKTUBHOCTD JIPOIKEBBIX KIETOK
OK 01, OK 02, |Tema 6.2. buoskonoruyeckuii 3xkcriepuMeHT | BbinmoHeHue yueGHO- HCCIe10BaTeIbCKOT0 IIPOEKTA HA BHIOOP:.
OK 04, OK 07 1.01enKa kauecTBa aTMOCchepHOTO BO3IyXa.
2.01eHKa Ka4ecTBa MOYB METOJOM (PUTOTECTUPOBAHHS.
3.01eHKa KauecTBa BOJl MOBEPXHOCTHBIX BOJOEMOB 110 OPraHOIEITHYECKIM U (DU3UKO-XUMUYECKIM
CBOWCTBAM.
4.Brmsaue [TAB Ha pocT u pa3BuTHE CEMSH BBICIINX PACTEHUM.
5.BiusiHue coeBoro 3arpsA3HeHus Ha pOCT U Pa3BUTHE CEMSH BBICIIUX PACTEHHUH
OK 01, OK 02, BrinojiHeHHe SK3aMeHAllMOHHBIX 3aJaHuN

OK 04, OK 07




@dparMeHT NpUMepa KOHTPOJIA U OLEHKH pe3ybTaToB ocBoeHust OY/l. buosorus, onucsiBaromuii GopmMupoBanue
IIK no cnenuaabHocT 34.02.01 CecTpuHckoe aeJio.

[IK 1.2. OGecnieunBath 0€30MACHYIO0 OKPYKAIOIIYIO CPEY

[1K 3.1. KoncynpTupoBaTh HaceneHue o Bornpocam NpoduiakTuKu 3a00JIeBaHHMI
1K 3.2. [IponaranaupoBaTh 3I0pPOBbIN 00pa3 KU3HH

[IK 5.1. Pacio3HaBaTh COCTOSIHUS, TPEACTABIIAIONINE YTPO3Y KUZHU

OK, IIK TEMA | Tun OLIEeHOYHBIX MEPONPUATHI

Paznea 2. CtpoeHust M1 PYHKIUM OPraHU3Ma.
OK.02, Tema 2.3 Ctpoenue OuenuBaemast nuckyccus. PazpaboTka MEeHTaJIbHOM KapThl TKaHE#, OpraHoB U
OK 04 OpraHu3Ma CUCTEM OPraHOB UEJIOBEKa, KpaTKas XxapakTepucTuka ux ¢pyHkuuil. [logroroska u

MPE/ICTaBIICHUE YCTHBIX COOOIICHHH ¢ Mpe3eHTanue (MMMYyHUTET, THGEKIIMOHHbIE
3a00s1eBaHusl, SMUAEMHUHN U BaKIIMHALIMS)

Tewma 2.6. 3akoHOMEpHOCTH @poHTanbHbIN onpoc. TecT mo Bonpocam JIeKIuu. Penienne 3a1a4 Ha OnpeeneHue
HACJE0BAHUSL BEPOSTHOCTH BO3HMKHOBEHHS HACTEICTBEHHBIX MPU3HAKOB PU MOHO-, -, TIOMUTHOPUTHOM
¥ AHAIM3HUPYIOIIEM CKPEIMBAHUH, COCTABICHIE TEHOTUIIMYECKUX CXEM CKPELIMBAHMUS

Tewma 2.7. B3anmoneiicteue reHos. | Tect. PazpaboTka rinoccapusi. Pemenue 3aa4 Ha onpe/ieneHne BEpOSTHOCTH BO3HUKHOBEHHS
HACJIEJICTBEHHBIX MIPU3HAKOB [PY PA3IMYHBIX THIAX B3aUMO/IECHCTBHI F€HOB, COCTABICHUE
TeHOTUIUYECKUX CXEM CKPEILMBAHHSL.

Tema 2.8. CHCHJ’IGHHO@ Tecr. Pa3pa60TKa riioccapus. Pemenue 3aJ1a4 Ha OIIPCACIICHUC BEPOATHOCTH BOSHUKHOBCHUA
HACJICOOBAHNC IIPU3HAKOB. HACJICACTBCHHBIX IMMPU3HAKOB IIPU CUCIICHHOM HACJICIOBAHWH, COCTABJICHUC I'CHOTUIIMYCCKUX CXCM
CKpCIIMBAHUA
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