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COIEPKAHUE
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OBILIEOBPA30BATEJIbHON JIUCLIUIIJIMHBI
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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 33.02.01 Gapmanus
Tpynoemxocts auctmminnasl OYII.15 buonorus Ha yriy6iaeHHOM ypoBHE cocTaBiseT 1524aca,
13 KOTOpPBIX 24 4aca, BKJIIOYAKOT MPAKTUKO-OPHUEHTHPOBAHHOE COAEPKAHUE, YCHUIMBAIOIIEE
NpOoQHIBHYIO COCTABIAIOIIYI0 1Mo  crenuanbHOoCcTH  33.02.01 dapmamus.  IIpakTuko-
OPUEHTHPOBAHHOE cojepkanue M1 crenuanbHocTh 33.02.01 Gapmamus BeiOmpaeTcs Mo
o0bpekTy m3yuenus «YemoBex». Pacnpenenenue mo cemecTpam OmpeneneHo, C
Y4ETOM HEOOXOIUMOCTHU MPOXOKJICHUS pasfiesa B BECEHHUN MEPHOJI, YTO CBA3AHHO C MOCTAaHOBKOM
OMONIOTMYECKOT0 AKCIEPUMMEHTa, a TaKkkKe C YY4eTOM JIOTUKA (OPMUPOBAHUS MPEIMETHBIX
pe3ynbTaToB, O0MKUX U MPODECCHOHATBHBIX KOMIETEHIMH, MEXKIPEAMETHBIX CBS3eH C APYTUMH
TUCLUIUIMHAME 00111e00pa30BaTeIbHOTO U 00IIENPOPECCHOHATBHOTO IIUKIOB Y4E€OHOTO TIaHa.

1.1, Uean u niaanupyembie pe3yibTaThl 0CBOCHHS AMCHUILTHHBI
Hean aucuunannel: popMUPOBAHKE Y CTYIECHTOB CUCTEMbI 3HAHUM O PA3JIMYHBIX YPOBHAX KU3HU
CO 3HAHMEM COBPEMEHHBIX MPEICTABIECHUI O KUBOM MPUPO/IE, HABBIKOB MO IPOBEICHHIO
OHMONOTMUECKUX UCCIIETOBAHMI ¢ COOMIOICHAEM ATHYECKUX HOPM, apTYMEHTHPOBAHHOM
NTMYHOCTHOH TO3UIMH 10 OEPEKHOMY OTHOMICHHUIO K OKPYKAIOMIEH Cpeje.
3agauu JUCHHIUIMHDL:
*nomyuenue QpyHaaMeHTaIbHBIX 3HaHUH 0 Ononornueckux cucremax (Knerka, Opranusm,
[Monynsiius, Bun, Jxocuctema); HCTOPHU Pa3BUTHUS COBPEMEHHBIX MPEICTABICHUMN O )KUBOM
MPUPOJIC, BBITAIOIIMXCSA OTKPHITUAX B OMOTIOTMYECKOM HayKe; POy OMOJOTMUECKON HAYKH B
(GopMUpPOBaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa; METOJaX HAYYHOTO
TIO3HAHUS;
*OBJIaJIcHUE YMEHUSMH JIOTHYECKU MBICTUTH, 000CHOBBIBATH MECTO M POJIb
OMOJOrUYeCKUX 3HAHUN B MPAKTUUECKON JEATETHHOCTH JIIOICH, Pa3BUTUN COBPEMEHHBIX
TEXHOJIOTUH; OTIPENIENIATh KHUBbIE 00BEKTHI B IPUPO/IE; TPOBOJUTH HAOIIOACHUS 32
HKOCUCTEMAaMHU C LEJIbIO UX OMMCAHUS U BBISBIECHHS €CTECTBEHHBIX U AHTPOIIOTEHHBIX
M3MEHEHHIA; HAXOJUTh U aHAJTM3UPOBATh MH()OPMAIIUIO O )KUBBIX 00BEKTAX;
*pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX H TBOPUYECKUX CIIOCOOHOCTEH Y
00ydJaromuxcs B MPOIECCe M3YyYECHHS OMONOTUUECKUX SIBJICHUIA; BRITAOIINXCS JOCTHKEHUN
OMOJIOTUY, BOLIEAINX B 00IIEUETIOBEUECKYIO KYIbTYPY; CIOXKHBIX U MPOTUBOPEUMBBIX MyTeH
Pa3BUTHS COBPEMEHHBIX HAYUHBIX B3TIISIOB, UIIEH, TEOPUH, KOHLIETIUHI, TUTIOTE3( O
CYIIIHOCTHU U TPOUCXOXKAECHUH KU3HU YEIOBEKA) B X0JIe pabOThI C Pa3INuHbIMKU UCTOUHUKAMU
MHpOopMaLNy;
*Bocrutanue yoexkIEHHOCTH B HEOOXOMMOCTH TTO3HAHHUS KUBOM IPUPO/IbI, HEOOXOUMOCTH
PaIMOHANEHOTO TIPHPOJIONOJIB30BAHMS, OEPERKHOr0 OTHOIIEHUS K TIPHPOHBIM pecypcam u
OKpY’Karolei cpene, COOCTBEHHOMY 3/I0POBbIO; YBAKEHHS K MHEHHUIO AlMOHEHTA TIPH 00CYKICHUH
OHMOMOTHYECKUX TPOOIIEM,;
*rcmonp30BaHNe MPHOOPETEHHBIX OMONOTMYECKHUX 3HAHUN 1 YMEHHI B TOBCETHEBHOM JKU3HHU IS
OLIEHKH TIOCTIENICTBUIA CBOEH JEATENbHOCTH(H AEATENBHOCTH APYTUX JIFO/IEH ) [0 OTHOIIEHHIO K
OKpY’KaIOIIIeH cpene, 30POBbI0 APYTUX JHOIEH U COOCTBEHHOMY 3710pOBbIO; 000CHOBAHKE H
cobmoieHre Mep MpOoQUIaKTUKH 3a00J1€BAHIHN, OKa3aHUE TIEPBOI TIOMOIIHN TIPH TPAaBMax.
CoburoieHue TIpaBIIl MOBEEHHS 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.

IpakTuyeckue 3ausaTusi Ned Teopus kinoHanpHO-cenekimonHoro nmmynurera [1.9pmmxa, .M. Meunukosa. UHbekimonHbIe
3a00JIeBAHHUS 1 MHIEMHUs. BakHeHIIe SIMIeMIH B HICTOPHH YeNoBeYecTBa. BakIMHAIMA Kak MpoQHIaKTHKa HHEKIHOHHBIX
3aboneBanuii. [Ipencranenue ycTHbIX cOOOMIEHHIT ¢ Ipe3eHTalUeH, MOATOTOBIEHHBIX M0 MEPEYHIO HCTOUHUKOB,
PEKOMEHI0BAHHBIX MPETO/IABATENIEM.

Tema 2.2. ®opmbl
PA3MHOKEHUS
OpPraHu3MOB.

IIpogeccronaIbHO-0pHEHTHPOBAHHOE COJeP:KaHMe TeopeTHYecKkoro o0yuenusi. opMbl pa3MHOKEHHS OPraHM3MOB.
Becrnonoe 1 monoBoe pazMHoxkeHue. Buipl Gecrionoro pa3MHOKEHHS: POCTOE AENEHHE HA JIBOE, TOYKOBAHUE, PA3MHOKEHHE

CIIOpaMu, BETCTATUBHOC PA3MHOKCHHC, q)paFMeHTaL[I/IH, KIIOHUPOBAHHUC. ITonosoe Pa3MHOKCHHUE.
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Jlns cnemmanbroctr 33.02.01 dapmanust e 00beKTOM H3ydeHns siBisercs pasnen «PacteHusy, Tema «@opMbI pa3MHOKEHHS
OpraHM3May YITyOIeHHO HM3y4aeTcs Ha MPUMEpe OpTraHu3Ma pPacTeHMi. Pa3MHOMKEHIE YelOBEKa M )KHBOTHBIX PACCMATPHBAIOTCS
0030pHO.

Tema 2.3. Ourorenes
PKUBOTHBIX H
ye0BeKA.

['amerorene3 y x«uBoTHbIX. CriepMaToreHes 1 oorese3. CTpoeHue nooBbIX K1eToK. OIo0TBOPeHNe U SMOPHOHATBHOE
pasButHe kuBOTHBIX. [lapTeHoreHe3. OmOpuorene3(Ha mpumepe JaHueTHuka). Ctaauu sMOproreHesa.

Pocr u passutue xuBoTHBIX. [locTaMOproHaTbHEIA Tepro. [IpsMoe 1 Henpsimoe pasBuTue. PasButue ¢ MeTaMmop(ho3oM y
0eCr03BOHOYHBIX 1 TO3BOHOYHBIX KHBOTHBIX. CTaii MOCTIMOPHOHAIBHOTO Pa3BUTHS Y KUBOTHBIX 1 yenoBeka. [lepuosl
OHTOTeHe3a. bUoIornyecKoe CTapeHne u cMepThb. [ €pOHTONOTHSL.

Tema 2.4. OnTorene3
pacTeHui

["amerodut 1 ciopogut. Pa3sutue 1 pa3mHokeHHe Bofopocieil. PazBuTue 1 pa3sMHOXEHUE CIOPOBBIX pacTeHuil. Pa3sMHOXeHne u
Pa3BUTHE CEMEHHBIX pacTeHuid. Poct. Ilepropl OHTOreHe3a pacTeHU.

Tema 2.5. OcHOBHBIE
MOHATHUA '€HETUKU.

['eHeTHKa KaK HayKa O HAclIeACTBEHHOCTH 1 H3MEHYMBOCTH OpraHu3MoB. OCHOBHbIE TEHETUYECKHUE OHATUS ¥ CUMBOJIBL. [ €H.
['enorun. ®eroTHIl. AJienbHbIE TeHbl. ABTEPHATUBHBIE IPU3HAKY. JJOMUHAHTHBI M PELIECCUBHBIM MPU3HAKKL. [ oMO3HTOTa 1
rereposurota. Yucras nunus. ['ubpupl. OCHOBHBIE METO/IBI TEHETHKH: THOPHIONOTHYECKHH, LIUTOIOTHYECKHE, MOIEKYIAPHO-
TeHETHYECKHE.

Tema 2.6. 3akoHOMEpHOCTH 00pa30BaHus rameT. 3akoHsl I.MeHnzens: MoHornOpuaHoe ckpeuiBanue. [paBuso 1oMiuHEpOBaHMS. 3aKOH
3aKoHOMepHOCTH eMHO00pa3us NEPBOro MOKOJIEHNS. 3aKOH pacIlelIeHHs PU3HAKOB. Llutonoruyeckue npu3Haky MOHOTHOPH/IHOTO
HAC/Ie10BAHNS. CKpeliBanus. [ UmoTe3a YACTOTHI raMeT. AHaTM3Upyolee CkperBanue. [ ubpuaHoe ckperBanue. 3aK0H He3aBUCHMOTO
Hacne/ioBaHus npu3HakoB. [lomuruOpuaHoe Hacnen0BaHKUe U €ro 3aKOHOMEPHOCTH.
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJEPKAHNE TEOPETHYECKOro 00y4yeHns. PelieHye 3a1a4 Ha onpeieneHue
BEPOATHOCTH BOHHKHOBEHHS HACIEACTBEHHBIX IPH3HAKOB IIPU MOHO, 11, OIUTHOPUIHOM U aHATM3HUPYIOLIEM CKPEILMBAHU,
COCTaBJICHUE TEHOTUITMYECKUX CXEM CKPEILMBAHMUSL.
Jlng cnenmansrocty 33.02.01 Gapmanus rae 00beKTOM H3yueHns sBisercs pasgen «PacTenusy, Heobxoamm moaoop
TeHETUYECKHX 33/1a4 Ha ONPE/IeICHNE BEPOSTHOCTH HACIECTBEHHBIX IPU3HAKOB NIPU MOHO, /U, TIOIUTHOPUHOM U
AHATM3UPYIOLIEM CKPEIIMBAHUK Y PACTECHUH
Tema 2.7. ['enorun Kak nenoctHas cucteMa. MHOxecTBeHHOE aeicTBre reHoB. [IneiioTponys. MHOKECTBEHHBIH aJLIeTU3M.
[B3aumopneiicTBue BsanmopeiicTBue amnensHeix reHoB. KogoMunuposanue. B3anmozelicTre HeaulenbHbIX FeHOB. KOMILIEMEHTapHOCTD. JMUCTA3.
[CHOB. [Tomamepus.

IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJEPKAHNE TEOPETHYECKOro 00y4yeHns. Pelienye 3a1a4 Ha onpeieneHue
BEPOSATHOCTH BOSHUKHOBEHHS HACIE/ICTBEHHBIX MPU3HAKOB MPH Pa3IUUHBIX TUIIAX B3aUMOJICHCTBHS F€HOB, COCTABICHHE
TEHOTHIIMYECKUX CXEM CKPEILMBAHHSL.

Jns cnenmansHocTH 33.02.01 Gapmarms rae 00beKTOM H3ydeHus sBiseTcs pasjen «Pactenusy, Heo0Xoaum moaoop
TCHCTUYCCKHUX 3a1a4 Ha onpeueneHHe BepOHTHOCTI/I HACJICACTBCHHBIX HpI/I3HaKOB HpI/I pa3JII/I‘IHBIX THUIIAX B3aI/IMOZ[eI‘/'ICTBI/I}I T'CHOB y
pacTeHuii
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Tema 2.8. Cuemiennoe
HacJe10BaHue
MPH3HAKOB.

3aKOHBI T.MopraHa. CHCHJ’ICHHOG HaCJICAOBAHKUEC I'CHOB, HAPYIICHUEC CLCIUICHUS. XpOMOCOMHa}I TCOpHUs HACJICACTBEHHOCTH.
I'enetmyeckoe KapTUPOBAHUEC XPOMOCOM. HWcnonp3oBanme KPOCCHUHI'OBEPA AJIA COCTABJICHUA TCHETUYCCKUX KapT XPOMOCOM.

ITpoeccrnonabLHO-0PHEHTHPOBAHHOE COEPKAHNE TEOPETHYECKOro 00y4yeHus. Pemenye 3a1a4 Ha onpeencHye
BEPOSATHOCTH BO3HUKHOBEHHSA HACJIEACTBEHHBIX IIPU3HAKOB MPY CLIEIUICHHOM HAC/IEI0BAHUH, COCTABIECHHUE TEHOTUITMYECKHX CXEM
CKPEIIMBAHYSL.

Jlng cnetmansroctr 33.02.01 @apmanus rae 00beKTOM H3yueHns sBisercs pasnen «Pactenusy, Heobxommm moaoop
TeHEeTHYECKHX 33/1a4 Ha OTpe/IeeHHe BEPOSTHOCTH HACIeICTBEHHBIX PH3HAKOB MPH CLETUIEHHOM HAC/E/JOBAHUH Y PACTEHHI

Tema 2.9. 'enernka
moJia.

XpOMOCOMHBIfI MCEXaHU3M OIPCACIICHUSA T10JIa. AYTOMHLIC U TIOJIOBBIC XpPOMOCOMBI. I'omorameTHbII 1 FeTepOFaMCTHHﬁ I0JI.
I'enermyeckas CTPYKTYpa MOJIOBBIX XPOMOCOM. Hacnenosanme MPU3HAKOB, CHCIUICHHBIX ITOJIOM.

IIpakTuveckue 3ansaTus NoS Peruenue 3a1a4 Ha onpeieieHue BEPOSATHOCTU BOSHUKHOBEHHUS HACTIEICTBEHHBIX PU3HAKOB
CLETIJIEHHBIX € MOJIOM, COCTABIICHAE TCHOTHIIMYECKUX CXEM CKPEIUBAHUS.

Tema 2.10. 'enernka
[0J12

Kapuotum genoBeka. MeTo/Ibl H3y4eHHUs TCHETHKH YENIOBEKA: TeHEATOTMYECKUH, OJTM3HEIIOBBIH, [ITOrCHETHICCKHH,
OMOXMMIYECKUH, O IAUOHHO-CTATUCTHYECK M. HacnencTBeHHbIe 3a00meBanus YenoBeka. [ eHHbIe 1 XpOMOCOMHBIE O0Je3HH
yenoBeka. bose3Hu ¢ HacleICTBEHHOM MPeIpaciookKeHHOCThI0. 3HAYEHHE MEUIIMHCKON TEHETHKH B IPEIOTBPAILCHHH 1
JICUeHHHU TeHETHYECKUX 3a00ICBaHMUH.

Hpamnqecxue 3anaTus Ne6 Perenne 3aJ1a4 Ha onpeaACICHUC BEPOATHOCTH BOSHMKHOBCHUA HACJICICTBCHHBIX IIPU3HAKOB,
HCIIOJIb3YS MCTO/IbI TCHETHUKH YCI0BCKA, COCTABICHUC FTCHOTUIIMICCKUX CXEM CKPCIIMBAHKS. HPGI[CTaBJIeHI/IC YCTHBIX COO6HI€HPII>1
Y npe3eHTauHeI“4 0 HaCJICACTBCHHBIX 3a00JI€BaHUAX YEIOBEKA.

Tema 2.11.
3axoHoMepHOCTH
H3MEeHYHBOCTH.

BzanmopeiicTBue reHotumna u cpessl pu GopmrpoBanuy penorumna. M3menunBocts npusHakos. KauecTBeHHbIE 1
KOJIMYECTBEHHbIE IPU3HAKU. BU/IBI M3MEHUMBOCTH: HACIEICTBEHHAS ¥ HEHACIIECTBEHHAS. 3aKOH TOMOJIOTMYECKHUX PSIOB B
HacsencTBeHHON u3MenunBocTy.(H. . BapunoB) MonudukauonHas win peHoTHnmnyeckas u3MeH4HBOCTb. Ponb cpezibl B
MOJM(pUKALMOHHON n3MeHunBocTU. HopMa peaxuuy npusHaka. BapuauyoHHbIN psaa 1 BApUALIMOHHAS KpUBas. XapaKTepUCTUKA
Mo MhUKAMOHHON u3MeHunBocTH. HaceacTBeHHas M reHOTUIHYecKas M3MeHYMBOCTh. KoMOMHATHBHAS H3MEHUHMBOCTD.
MyrauroHHas U3MEHYMBOCTb. BUIbl MyTaliu: T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE. [IpHUMHbI BOSHUKHOBECHHS MYTaLUI.

ITpakTryeckue 3ansTus Ne7 Pemenne 3a1a4 Ha OnpezieNeHue THIIA MyTalyy NIPY TIepeade HACIeACTBEHHBIX IIPH3HAKOB,
COCTABJICHHE TEHOTUIINYECKUX CXEM CKPELLIUBAHKS.

Tema 2.12. Cenexuust
OpraHH3MOB

Cenexuus Kak Hayka. MeTozIb! ceneKuoHHon paboTel. ['eTeposuc u ero mpimuunbl. MIcKycCTBEHHBIH 0TOOP: MACCOBBII 1
VH/IMBUTYalIbHBIA. DTarbl KOMOMHALMOHHOM cenexiyu. CopT, MOpoJa, ITaMM.

AnropuT™ peleHue 3a1a4 Ha Onpe/esieHIe BO3MOKHOTO BOSHUKHOBEHUS HACIIE/ICTBEHHBIX IPU3HAKOB 110 CENEKLUH,
COCTaBJICHUE TEHOTUIIMYECKUX CXEM CKPELMBAHMUSL.

Kontpoabnas padora. Crpoenne u QyHKIHHE OpraHu3Ma.

IPaznen 3.

Teopus 300N
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Tema 3.1. HUcTopus

[epBsie 3BoMmOIMOHHBIE KoHIeMmMH. [ pagyanucTideckas sBomtonnonHas konuenus XK.b.Jlamapka. J[Bmxyiue cuibl

|Bo3HHKHOBEHHE U
Pa3BHTHE KU3HH HA
3eme.

BBOJIIOLMOHHOTO sBomorn. Kpearmonusm u tpanchopmmsm. Cucremarnka K.JlunHes u e€ 3Hauenue 11 GopMUpPOBAHKS HIEH SBOJFOIUN.

yYeHHsl [IpennochbUIki BO3HUKHOBEHUS AapBUHU3MA. DBOMIOLKS BUIOB B IIpupoje. bopsba 3a cymectBoBanue. EctecTBenHbIH 0TOOD.
JluBepreHims mpU3HaKoB U B1000pa3zoBanus. OCHOBHBIE MONOXKEHUs CUHTeTHYECKOM Teopun 3Bomormu(CTI). Pomb
3BOMIOLMOHHOM Teopuu B (HOPMUPOBAHUM HAYYHON KAPTHHBI MHPA.

Tema 3.2. Mukpo- 1 MaKkpo3BOIOLKS KaK 3Talbl 3BOMIOLMOHHOIO Tporiecca. [ eHeTndeckye 0CHOBBI 3BOMOLMK. MyTaluu 1 KoMOMHALIN

[(Muxpossomonnst KaK 3JIeMEHTapHbIN SBOTIOLMOHHBINA MaTepuai. [lomynsuus kak s7emMeHTapHas eAMHULA 3BOMOLMH. JBIKyIHe cuitbl((hakTopsl)
3BOJIIOLMH. MyTallMOHHBIH Npoliecc U KOMOMHATOPHAs M3MEHUMBOCTb. Murparus. M3omsuus momymsuuii:
reorpaduyeckas(MpocTpaHCTBEHHAs ), OMoornyeckas(penpoaykTuBHas). EcrecTBeHHbIH 0TO0p-HaNpaBstomuii (paktop
3BodttoLH. bopb0a 3a cyliecTBoBaHME KaKk MEXaHU3M JICHCTBUS €CTECTBEHHOT0 0TOOpa B MOMyJIsAuusAX. Buj u ero
KpuTepun(npu3Haky). BunoobpasoBanue kak pe3yJ1bTaT MUKPO3BOIOLHH

Tema 3.3. Makpoasosronus. @opmbl 1 ocHOBHbIE Harpasinenns Makposotonui.(A.H.Ceseprios). [lytu goctukeHnus 6uonornaeckoro

[Maxposgomromus nporpecca. apoMopdo3, naroaanTamys, oouas ereneparus. MeTobl n3ydeHns Makpo3BOMOLUH. 3aKOH 3apO/IBILIEBOT0
cxoncrsa(3akon K.bapa). bruorenernueckuii 3akon( J.I'ekkens, ®.Mromep). O0uime 3aKkoHOMEpHOCTH(TIPABUIIA) IBOJIOIHL.

Tema 3.4 ['unoTe3sl ¥ TEOPHsl BOSHUKHOBEHKS KHU3HU Ha 3eMJle: KPealHoHM3M, CaMOIIPOH3BOJIBHOE(CIIOHTAHHOE)3apOKICHHE,

CTAIMOHAPHOE COCTOSIHUE, IAHCTIEpMusl, 6101033, Hauano opranuyeckoit sBostonuy. [1osBiIeHne nepBbIX KIETOK. JBOMHOIHS
MeTa0oIu3Ma. DBOMOLHS MepBbIX KieToK. [[pokaproTsl 1 9ykaproTsl. [TporcXoxk/1eHrne MHOTOKIETOUHBIX OPTaHH3MOB.
Bo3HuKHOBEHHE OCHOBHBIX [IAPCTB 3YKaprOoT. OCHOBHBIE YEPTHI IBOIOLIH PACTUTENHHOTO Mpa. OCHOBHbIE YePThI FBOIOLUH
JKUBOTHOI'O MHpa.

l'[paKanecxue 3anaTus Ne§ HpeILCTaBHCHI/Ie YCTHOT'O COO6H_[6HI/I${ M JICHTBI BPEMCHHU 110 OCHOBHBIM 3TallaM BOSHUKHOBCHHUS U
Pa3BUTHA )KUBOTO U PACTUTCIILHOI'O MUPA, MOATOTOBJICHHBIX I10 NEPCYHIO UCTOYHUKOB, PCKOMCHAOBAHHLIX MPECIOAABATCICM.

Tema 3.5
[[Tpoucxoxmenue
ueoBeKa-
AHTPOIOTeHe3.

AnTtporonorus-Hayka o yesnopeke. CHcTeMaTH4ecKoe NooKeHue yenoBeka. CXo/CTBO 4enoBeka ¢ AKUBOTHBIMU. OTinune
4esoBeka OT XKHUBOTHBIX. [[pAMOXOKIEHHE U KOMILIEKC C HUM CBA3aHHBIX PU3HAKOB. Pa3BUTHE rONOBHOTO MO3ra M BTOPO
CHTHAITBHO# cricTeMbl.. COOTHOMIEHHE OMOJOTMYECKUX 1 COLMANBHBIX (PaKTOPOB B aHTpororene3e. OCHOBHBIE CTauN
aHTOpoToreHe3a. J[puonuTuKy- NpeKu YenoBeKa 1 4enoBeKoo0pasHbix 00e3bsH. [[poToaHTpomn- mpeecTBEeHHIK YeI0BeKa.
Apxantpon-zpeBHeiiimii yenosek. [laneonTpon- apeBHuii yenosex. HeoanTpor- yenoBek CoBpeMEHHOT0 THIIA. IBOMIOLUS
COBpEMEHHOTO YesoBeka. Yenoseueckue pachl. OCHOBHbIE OOBIINE PAChI: €BPONEOUTHAS(EBpasHiicKas) , HErpo-aBCTPaNOUIHAS
(3KBaTOpHMalbHAS ), MOHTOJIOU/IHAS(A3MaTO-aMepHKaHCKast). Bpemst n MecTo BO3HUKHOBEHHS YeoBeUeckuX pac. ExuHcTBo
4eJI0BEYECKUX pac.

IpakTuyeckue 3ansiTust Ne9 Bpems u mytu paccenenus uenoBeka Ha mianete. [Ipucmoco6neHHOCTD enoBeka K pa3HbIM
yCIOBUSM cpefibl. BiusiHue reorpaduueckoil cpeasl Ha MOPGOIOTHIO U (PM3HONOTHIO YenoBeKa. 3alliTa IeHT BpeMeH! 1
MEHTAIIbHBIX KapT B (JOpMeE YCTHOTO COOOIIEHHS, MOATOTOBIEHHBIX TI0 MEPEYHIO NCTOYHMKOB, PEKOMEHIOBAHHBIX
TpenoaBaTeneM

KontponbHnas pabora Teopetnueckue acieKTsl 9BOIIOLMY KU3HY Ha 3eMIIE.
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OcHoBbI 3aKanuBaHus. bruoxuMuyeckue acieKThl pallMoHaTbHOTO MUTaHKs. [IpaBiia 6e30macHoro MCMoNb30BaHMs OBITOBBIX
npruOOPOB 1 TEXHHYECKUX YCTPOICTB.

Pa3nen 4. JKoJ0rH. 26
Tema 4.1 Jxo0ru- Cpetpl 00MTaHKS OPraHU3MOB: BOJTHASI, HA3¢MHO-BO3/IYIIHAS, TIOYBEHHAS, BHYTPHOPTaHU3MEHHAS. DH3HKO-XUMHUYECKHIE 2
ueckie GaKTopbI H 0c0oOEHHOCTH cpefl 00uTaHus opraHn3MoB. [IprcriocobeHne opraHiu3MoB K KU3HH B pa3HbIX cpesiax. [loHsTHe SKomorHIecKoro
Cpebl KU3HH. (axropa, knaccudukanus dxonormdeckux haxropos. [Ipasuna munnmyma 0.JInbuxa. 3akon Tonepantoctn B.1lendopza..
Tema 4.2. lomyasius, | Dxonoruyeckas XapaKTepUCTUKA BUIA U OMYJIALMY . DKONOTUYECKAs HUIIA BUA. DKOJIOTMYECKUE XapAaKTEPUCTUKY NOMYJIALUN. 2
coo0mecTBa, CoobmectBa 1 3xocucTeMbl. broreHos u ero crpykrypa (B.H.Cykaues). cs3u Mexay opranmsmamu B OuonieHo3e. CTpyKTypHbIE
DKOCHCTEMBI. KOMIIOHEHTBI 3KOCHCTEMBI: TIPOYLIEHThL, KOHCYMEHTBI, peayleHThl. KpyroBopoT BEmEeCTB 1 MOTOK SHEPIUH B IKOCHCTEME.
Tpoduueckue ypoBHH. AHTPOOTEHHBIE FKOCUCTEMBI. AproskocucTeMsl. OTINYMS aprOIKOCUCTEM OT OHOTEOIIEHO30B.
Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI YPOOIKOCHCTEM.
IpakTuyeckue 3austusi Nel0 Tpodudeckue nemn u cetr. OCHOBHBIE TOKa3aTeNN SKOCUCTEMBI. briomacca 1 mpoyKIms. 2
OKOJIOTHYECKIE MUPAMUIBI YUCEN, OHoMacchl 1 SHepruu. [IpaBuio mipaMus! SHepruu. Pemenne npakTHKO-OpUEHTHPOBAHHBIX
pacyueTHBIX 3a/1aHHil [0 ePEeHOCY BENIECTBA M SHEPIUH B SKOCUCTEMAX C COCTABICHUEM TPOQIUECKUX Lenel U mupaMun
OHOMacchl U HEPTUH.
Tema 4.3. buocepa-  |buochepa-xusas odonouka 3emn. Passutue npencrasnenuii o 6uochepe B Tpyaax B.M Bepranckoro. O6mactu 6uocdepsi u ee 2
rio6ajibHas coctas. JKuBoe BemecTBO Onocheps! 1 ero pyHKIMA. 3aKOHOMEPHOCTH cymecTBoBaHus Orochepsl. OcobeHHOCTH OHOChephI Kak
DKOJIOTHYECKast rnobanbHOM 3KocucTeMbl. JluHamudeckoe paBHoBecke B Ouocdepe. PutmMuynocTs sBieHni B 6rochepe. KpyroBopots! BemecTs
CHCTeMa. 1 OMOTCOXMMIUECKHE IUKIBL [ T00aNbHbIe SKOMOTHYECKHE TTPOOIEMbI COBPEMEHHOCTH ¥ IyTH X PEIICHHUS.
IIpakTyeckue 3ansaTust Nell Peruenye npakTHKO-OpHMEHTUPOBAHHBIX PACUETHBIX 33/1a4 HA OTPE/IENICHUE TUIOMAN HACAXICHHI 2
JUTSL CHYDKEHUS KOHTIHTPAIIMH YTIIEKKCIIOT0 ra3a B aTMoc(epe CBOETO TPOKUBAHIIS.
Tema 4.4. Biusinne AHTpOToreHHbIe BO3IEHCTBHS Ha Onocdepy. 3arps3HeHne KaK BUJ aHTPOTIOTEHHOTO BO3ICHCTBHA(XUMUYECKOE, PU3HMIECKOE, 2
QHTPOIOTeHHBIX OHoJIOTHYECKOe, OTXO/IbI TIPOU3BOICTBA M OTPEOIEHNUS ). AHTPOTIOTeHHBIE BO3/ICHCTBUS Ha aTMocdepy. BosneiicTBus Ha
haxTopoB Ha ruapocdepy(3arps3HeHIe 1 NX HCTOYHHUKH, HCTOIIEHHE BO/T). BosneiicTBre Ha muTochepy(aerpanarms moys, Bo3ACHCTBIE Ha
ouocdepy. TOpHBIE TOPOIA, He/IPa) AHTPOTIOTEHHBIE BO3ICHCTBHS Ha OHOTHYECKIE COOOMECTBA(JIeca U PACTHTENbHBIE COOONIECTBA,
’KMBOTHBII MHUD)
IpodeccuonabHO-0PHEHTHPOBAHHOE COJEPKAHNIE TEOPETHYECKOT0 00yYeHusl. PemeHne mpakTHKo-0pHEHTHPOBAHHBIX 2
PacyueTHBIX 3a/1aHuil 110 COXPaHEHUIO NPUPOJHBIX PECYPCOB PETHOHA IPOXKHUBAHHS.
Jus ciermanbaocT 33.02.01 @apmanus T71e 00BEKTOM U3YUCHHsI sIBIISIETCS pasznen «PacteHus»,
npeJiaraeTcsi MPakTUKO-OPUEHTHPOBAHHOE PacueTHOE 3aJaHue 10 pacyeTy CTPYKTYPHhI 3aacoB APEBECHUHBI.
Tema 4.5. Binsinne 310poBbe U ero coctapsolue. GakTopbl, NOJIOKUTENBHO U OTPULIATENBHO BIMSIONINE HA OPTaHU3M YenoBeka. BpenHsie 2
COLMATBHO-IKOJOTH- | IPUBBIYKH: TIOCIECTBHS U mpoduiakTuka. [Ipodiema TeXHOTeHHBIX BO3IEHCTBHI Ha 3J0POBbE YeTOBEKa(3NEKTPOMATHUTHBIE
uecknX (akTOpPOB HA | MO, OBITOBASt XUMUS, M30BITOUHBIC ITYMBI, PA/IMAIMS 1 T.I1.) AJJANTalys OpraHu3Ma YelnoBeka K Gakropam OKpyKatomei
B10pPOBbE YeJI0BEKA.  |cpelbl. JaliTHbIE MEXaHU3Mbl OpTaHHU3Ma YeJI0BeKa. 3710pOBbe U pabOTOCIOCOOHOCTD.
[punimme! hopMupOBaHHUS 30pOBbecOEperaromero moseaerHns. Ou3ndeckas aKTHBHOCTD U 3J0POBbE. [ PYIITIBI 3/0POBBS. 2
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IIpakTnyeckue 3auaTus Nell Onpenenenye CyToYHOr0 panyioHa NUTaHASA

IpakTudeckue 3anstus Nel2 Cosjanne MHAMBUIYATbHOI NAMATKY 110 OPraHU3aIMH PAlMOHATBHON (U3MUECKOi aKTHBHOCTH.

IIpodeccnonanbHO-0pHEeHTHPOBAHHOE COJePkaHNe TeopeTHYecKoro o0y4yenus. JlaboparopHasi padora Ha BbIOOp:
Jlaboparopuas pabora Nel «YmcrBeHHas paborocrocoOHOCTh»/ OBlaicHIe METOIAMK OTIPE/IeTICHNUS OKa3aTeN el YMCTBEHHOM
paboTocTocOOHOCTH, 00BSCHEHNE TIOTYYEHHBIX PE3yIbTaTOB U (hOPMYIUPOBAHUE BBIBOJIOB (IIMCHMEHHO), C HCIIONB30BAHIEM
HAYYHBIX TIOHATHH TEOPHH U 3aKOHOB. (8 Kayecmee mpueeepos CHUMCAUUX padomocnocooHoCHy UCnob308antb YCI08Ls.
ocyuecmsienus npoghecCUOHAIbHOU 0esmenbHOCHIU: VM, MeMnepamypd, Qusuieckas HaepysKa)

Jlaboparopuas pabota Nol «Bnustare abnoTiueckux hakTopoB Ha 4eIoBeKa(HU3KHIE M BHICOKHE TeMIepaTyphl)»/ M3ydenue
MEXaHM3MOB aJIaNTallii OPraHM3Ma YeJIOBEKa K HU3KUM U BBICOKMM TEMIIEpaTypaM i 00bSICHEHNE TIOTYYEHHBIX PE3yIbTaToB U
(opmynupoBaHKe BBIBOJOB (IMCbMEHHO), C UCTOIb30BAHIEM HAYUYHBIX OHATUN TEOPUU U 3aKOHOB.

(u3K0IOrNYECKO aKTUBHOCTH IPOXKEBBIX KIETOK. BhisBneHue 3akoHoMepHOCTEH. DOpMyIHpoBaHUe BBIBOJIOB U IPOTHO30B.
JlabopaTopHasi paGoTa 1o BLIOOPY

1. JlabopatopHas pabota Ne2 Brmsuue TemMmepatypsl Ha pocT U (U3HONOTHYECKYIO AKTHBHOCTD JPOMKIKEBBIX KIIETOK

2. JlaboparopHnas padota Ne2 BrusHue yrieBo0B Ha pOCT U (PM3HOTOTHYECKYHO aKTHBHOCTD JPOXIKEBBIX KIETOK

3. JlabopatopHas pabota Ne2 CoueTaHHOE BIMSHIE TEMIIEPATYPBI M YIJIEBOJIOB HA POCT M (DM3UOTOTHYECKYIO AKTHBHOCTD

Kontpoabnas pabdora TeopeTnueckue acneKTs DKONOTUHA 2
[Paznex S. buosorus B xusnu 8
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COAEPKAHIE TEOPETHYECKOT0 00yYeHHsI(COAepKaHHE PUKIATHOTO MOTYJIS)
Tema 5.1. BrotexHonorus kax Hayka i npon3BoAcTBO. OCHOBHBIE HATIPABIECHNS COBPEMEHHOH OMOTEXHONIOTUI. MeToIbI OMOTEXHOMOTHH. 2
[brotexnonorun B OODBeKTH OMOTEXHONOTMH. JTHKA OMOTEXHOIOTMYECKUX M TeHETHUYECKHX IKCIIepUMeHTOB. [IpaBuia novcka u aHamsa
CKH3HH KAK10T0. OrodKONOTHYECKOH HHYOPMAIIMK W3 PA3IMYHBIX HCTOYHHKOB. (HAYYHAS U Y4eOHAs TUTEpaTypa, CMH, ceTh HTEpHeT 1 J1p)
IIpodeccuonanbHO-0pHEeHTHPOBAHHOE COJEP/KAHNE TPAKTHYeCKOro 3aHsATHs: Keiickl Ha aHaTu3 HHOPMALMI O HAYYHBIX 2
JOCTIKEHUSX B 00JTACTH TeHETHUECKUX TEXHOJOTHI, KIETOYHON HHKEHEPHH, TTHIIEBBIX OMOTEXHOIOTHIA.
Jamura Keiica: Mpe/CTaBIeHHE Pe3yIbTaTOB PelleHNs KeHCOB(BBICTYILICHNE € TIpe3eHTauel)
Tema 5.2. buotexno- | PasButue GroTexHonorKiA B 00;1aCTH MEULMHB! U (hapMaliu ¥ IPUMEHEHHE UX B JKU3HU Y€JIOBEKa, IOUCK U aHau3 HHPOpMAaLUH 2
VIOTHH B MeJHIHHE H |13 PA3IMYHBIX HCTOYHUKOB (Hay4Has U yueOHas Iurepatypa, cMu, cetb MntepHert u p). Keiichl Ha aHanmu3 uH(opManuu o
apmanun pa3BUTUU OHOTEXHOJIOTHIA B MeHIIMHE U (apMaluu( 110 IpyHIam)
3amura Keiica: Mpe/icTaBNeHUE PE3YIbTATOB PEIIEHNs KeHCOB(BBICTYILICHHE C MPE3EHTALHEH ) 2
[Pasnen 6. buoskosornyeckue ueeie0BaHus. 14
Tema 6.1. Ocnoubie  |Hayunbiit Meton. MeTosibl Hay4HO-OMONOTMYECKUX HCCIEIOBAHUH: MOJIEBbIE, TaA00paTOpHBIE, SKCTIIEpUMEHTaNbHbIE. MOHHUTOPUHT 2
MeTO/IbI GHO3KO0JI0TH- | OKpY’KarOLIeH Cpeibl: IOKATbHBIH, PeTHOHATBHBIN, TI00ATBHBIN.
ueckux ucciaetoBanuil. | MeTo/p! moucka, aHau3a 1 06padoTky HHGOPMAIMK O IPOEKTE B PA3IMYHBIX HCTOYHMKAX
ITocTanoBKa 11€1H, 33124, BbIABUKEHHE TUIIOTE3b], POBEAECHNE IKCIEPUMEHTA 10 ONPE/IEICHUI0 ONTUMAIIBHBIX YCIOBUI pOCcTa 1 2
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APOKKCBBIX KIICTOK

Tema 6.2. IpakTuyeckue 3austus Nel3. (O630p TeM yueOHO-HCCIIEOBATENECKUX MPOEKTOB. BBIOOp y4eOHO-HCCIEN0BATENBCKOTO
[broskonornyeckuii  |mpoekTa u3 mpemIoKeHHBIX. DOPMUPOBAHKE KOMAHIBI TIPOEKTA. AJITOPUTM BHITIONHEHMS TpoeKTa. Kaxas rpymma Beioupaet
PKCIIEPHMEHT OJIMH M3 BapUAHTOB Y4eOHO-UCCIIEI0BATENBCKUX IPOCKTOB:
1. Onuenka kagecTBa aTMOC(HEPHOTO BO3IyXa.
2. OueHka KayecTBa M0YB METOOM (PUTOTECTHPOBAHUSL.
3. OueHka KauecTBa BOJ IOBEPXHOCTHBIX BOJOEMOB IO OPTaHONENTHIECKUM 1 PU3HKO-XMMHYECKUM CBOICTBAM.
4. Bmusuue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTEHUII.
5. BnumsHue coeBoro 3arps3HeHUs HA POCT M Pa3BUTUE CEMSH BBICIIMX PACTEHUI
[epBsIi 3Tan BeimoMHeHHs MpoekTa: OOOCHOBAHKE aKTYaNbHOCTH BHIOPAHHOM TeMbl. BhIsBIeHHE TPOOIEMBI HCCIIEIOBAHNS,
(GopmympoBanue runotessl. Beibop MeTo10B uccenoBanus. Beibop Touek ot60pa npob Ha TEPPUTOPUM HCCIETOBAHMSL.
[ocranoBka neneii u 3ana4 uccnenosanus. Onpenenenus GopMbl MpeICTaBICHHs Pe3yIbTaToOB HccenoBanus. OnpeeneHue
5TaIloB M COCTABICHHUE IIAHA UCCIIEI0BAHHUS.
JlabopaTopHble 3aHATHS

Bropoii 9Tan BhIMONHEHNS TPOEKTA: TIOATOTOBKA HEOOXOAMMOM MOCY bl M MaTepHaia Tl SKCTIIEPUMEHTA, IEPUOINYECKast
TIpoBepKa TeUeHHUs dKcrepuMenTa/ cOop MaTepuana B BRIOPaHHBIX TOUKax 0TOopa mpod

Tpemﬁ OTall BBIITOJHCHHUA IIPOCKTA: MOJTYUCHUE NICPBUYHBIX SKCIICPUMCHTAJIBHBIX TAHHBIX, IIPOBCICHUC CTaTHCTHYECKOU
06pa6OTKI/I NOJYYCHHBIX JTaHHBIX.

YeTBepTbIii 3TAI BBINOJIHEHNS IPOEKTA: BBISABIICHIE 3aKOHOMEPHOCTEH, JOPMYIMPOBAHUE BBIBOJIOB 1 POTHO30B, OLIEHKA
KauecTBa MCCIEMYeMOro 00beKTa Mo pe3yabTaTaM OMOIKOIOTHYECKOTO aHANH3A.

IpakTuyeckoe 3ansitue Nel4, 3ammura npoexta. [Ipencrapienne pe3yabTaToB BBITOTHEHHS YUeOHO-HCCIIETOBATENBCKIX
POEKTOB(BBICTYIICHUE C TIPE3CHTALUEH)

CamocrosTesbHasi pa0oTa HA BHINOJIHEHHE MPOEKTA

[IpomexyTouHas 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
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