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1. O0masi xapakTepucTUKa padoveil IpoOrpaMmmbl
o0meo0OpasoBaTenbHoi Jucuumanabl «BUOJIOT'USD)

1.1. MecTo QUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpamMMbl
CIIO:

Oo6meoOpa3oBatenpHas gucruiuinHa «buonorws» — siBsieTcss  00s13aTEIBHOM
yacThlo  00IIe0Opa3oBaTENbHOTO  IIMKJIa  00pa3oBaTeNbHOM  MHpOTpaMMbl B
coorBerctBUM ¢ @DI'OC CIIO mo cneunuansHoctu 35.02.20 «TexHomnorus
POU3BOJICTBA, TNEPBUYHOM TMepepabOTKU M XpaHEHUs CeIbCKOXO03UCTBEHHOU
MIPOTYKITAM.

1.2. lesu ¥ muIaHUPyeMble Pe3yJIbTaThl 0CBOEHUS JUCIIUTIJIMHBI:
1.2.1. Heaun 1ucUNIMHBI

Heab: dbopMupoBanue y oOyYaromMXCsl CHUCTEMbl 3HAHUN O Pa3IMYHBIX
YPOBHSIX KU3HU CO 3HAHUEM COBPEMEHHBIX MPEACTABICHUU O >KUBON MHPUPOJE,
HaBBIKOB TIO0 TMPOBEJACHUIO OHOJOTMYECKUX UCCIEAOBAHUNA C COOJIIOJCHUEM
ATUYECKUX HOPM, apryMEHTHUPOBAHHOW JIUYHOCTHOM MO3UIIMU MO OEpeKHOMY
OTHOUIEHHUIO K OKPYKAIOIIEeH Cpee.

3apauun:

* TosTyueHue (QyHIaMeHTAIBHBIX 3HaHHUK 0 Onosornyeckux cucremax (Knetka,
Opranusm, [lonynsuus, Bupg, Dxocucrema); UCTOpUHM Pa3BUTHS COBPEMEHHBIX
MPEICTABICHUN O UBOW MPHUPOE, BBHIJAIOIIUXCSA OTKPBITUSIX B OMOJIOTHYECKOM
HayKe; poJiu OMOJIOTUYECKON HayKu B ()OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOUW KapTHUHBI MUpPA; METOJIaX HAy4YHOTO TTO3HAHMUS;

* OBJIQJICHUE YMEHUSIMU JIOTUYECKH MBICITUTh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOU JEATEIBHOCTH JIIOJACH, pPa3BUTHU
COBPEMEHHBIX TEXHOJIOTHUH; OMPEACNIATh KUBbIE OOBEKTHI B IIPUPOJIC; TTPOBOIUTH
HaOJIFOACHUS 32 SKOCHCTEMAaMU C IEJIbI0 UX ONUCAHUS M BEISIBJICHUS €CTECTBEHHBIX
Y aHTPOIIOTEHHBIX M3MCHEHUH; HAXOUTh M aHAIM3UPOBATh HH(POPMAITHIO O KUBBIX
00BEKTaX;

* pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00ydYarommxcsi B MPOLIECCE WM3YUYCHHS OHMOJIOTMYECKUX SIBJICHU;
BBIJIAIOIIMXCS  JIOCTHXKCHUN  OMOJIOTHMH, BOUIEANIMX B  OOIICYEIOBEUECKYIO
KYJBTYPY; CI0KHBIX U NPOTUBOPEUUBBIX MYTE€H Pa3BUTHS COBPEMEHHBIX HAYUYHBIX
B3IJIS/IOB, WJCH, TEOpUid, KOHUEMINM, TUrnoTe3 (0 CYIIHOCTA U MPOUCXOXKICHUU
JKW3HH, YEJIOBEKA) B X0J1¢ paOOThI C pa3IMYHBIMH HCTOUHHKAMH HHGOPMAIIUH;



* BOCIIUTAHHUE YOEKIEHHOCTH B HEOOXOIMMOCTH TIO3HAHUS KUBOW MPHUPOJIHI,
HEO0OXOMMOCTH PALMOHATIBHOTO MPUPOIOTIOIB30BaHUs, OEPEKHOTO OTHOIIEHUS K
IPUPOIHBIM pECYpcam U OKpykKaroliei cpejie, COOCTBEHHOMY 3710POBBIO; YBaXKEHUS
K MHEHHIO OIIMOHEHTA MIPU 00CYKJIEHUN OMOJIOTUYECKHUX MPOOJIeM;

* WCIOJIb30BaHUE MPUOOPETECHHBIX OWONOTHYECKUX 3HAHWMNW W YMCHHHA B
MOBCEIHEBHON JKM3HM [IJI1 OIEHKM TMOCIEICTBUI CBOEH JesATeNbHOCTH (U
JIEATEIIbHOCTH JAPYTUX JIFOJEH) MO OTHOIICHUIO K OKPYKAIOIIEeH cpenie, 3J0pOBbIO
IPYTUX JOoJIed W COOCTBEHHOMY 3/I0pPOBBIO; OOOCHOBAaHWE W COOJIIOJICHUE MeEp
npouiIakTUKA 3a00JIeBaHUM, OKa3aHWE TEpBOM TMOMOIIM TMPU TpaBMax,
COOJTI0/IEHUE TIPABUII TOBEJICHUS B IPUPO/IE.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUS 001I€00pa30BaTEIbLHOM
aucuIJIMHbBI B c0oTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO



Koa n
HaMMeHOBaHUe
(popmupyembIx
KOMIIeTeHIN i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O01mue

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI peICHUS
3amad
npodeccHoHATEHOMI
JeSATEIIbHOCTH
MIPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIMTAHHUS:
- TOTOBHOCTh K TPYIy, OCO3HAaHWUE IEHHOCTH MAaCTepCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K AKTHBHOH JIEATEIHPHOCTH TEXHOJOTHYCCKOU

COIIMAJIbHOW HAIPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,

IJJAHUPOBaTh M CAMOCTOATENBHO  BBIMOJHATH  TaKylo
NEeSITeTbHOCTD;
- MHTEepeC K pa3iduuHbiM cdepaM npodeccuoHaAIbHON

JeATEeIIbHOCTH,
OBnaneHue yHUBEpCAIbHBIMH Y4€OHBIMU MO3HABaTEIbHBIMU
JIECTBUSIMHU:

a) 0a30BbIe JTJOTHYECKHE 1eiiCTBUS:

- CaMOCTOSITEIBHO  (POPMYJIMPOBATH M aKTyaJIM3HPOBAThH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBATh CYIICCTBCHHBIN MPU3HAK WJIH OCHOBAHUS JIJIS
CpaBHEHHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- ONpeneNnsTh LeIH JeATeNbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHKEHHUS;

- BBIBISATH  3aKOHOMEPHOCTHM W TPOTHUBOPEYUS B
paccMaTpuBaeMbIX SBIICHUSX;

-  BHOCHTH KOPPEKTHUBHI B

JCATCIIBHOCTD, OLCHUBATH

COOTBETCTBHEC PE3YIBbTATOB OCJIAM, OLICHUBATh PUCKHU

MMOCJIE/ICTBUU NCATCIBHOCTH;

- chopmupoBaTh 3HaHHS O MECTE€ M POJU OUOJOTHUU B
CUCTEME HayK, B (OpMHUpPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTHUHBI MHUpA, B

€CTCCTBCHHBIX

IMO3HAHHWKU 3aKOHOB IIpUPOABI KW PCUHICHHUU KHU3HCHHO

BaXXHBIX COIIMAJIBHO-3TUYCCKUX, 9KOHOMMHYCCKUX,

9KOJIOTHYCCKHX HpO6JICM YCIO0BCUCCTBA, a TaKXEC B

peLIeHnn BOIIPOCOB PaLMOHAIBHOTO
MIPUPOJIONIOIL30BaHMA; B (HOPMUPOBAHUH IIEHHOCTHOTO
OTHONICHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKJIAIE
POCCHUHCKHX M 3apyOeXHBIX Yy4YeHBIX - OHOJIOTOB B
pa3Butue Ouonoruu; (QyHKIMOHAIBHON TpaMOTHOCTU
YEJIOBEKA JIJIS PEIICHUS KU3HEHHBIX MPOOJIeM,

- yYMETh BIAJETh CHUCTEMOW OWMOJOTUYECKHX 3HAHUH,
KOTOpasi BKJIFOYAET:

OCHOBOIIOJIararomue OuoJI0orNYecKue TCPMHHBI U TIOHATUA

(Ku3Hb, KJIETKA, TKaHb, OpraH, OpPTraHWU3M, BUJI,
NOMyNALMsI,  JKocucTteMa,  OuWoueHo3,  Ouocdepa;
METa0O0IM3M, TOMEOCTa3, KICTOYHBIH  HWMMYHUTET,
OuocuHTe3  Oeika, OWOMOJIMMEpPBI, JAUCKPETHOCTH,
camoperyJIsIIus, CaMOBOCITPOU3BE/ICHHE,

HACJIEICTBEHHOCTh, U3MEHUYHUBOCTh, YHEPTO3aBUCUMOCTb,
POCT U pa3BUTHE);

Ouosorudeckue Teopuu: kierouHas teopus T. IlIBanHa,
M Ilneitnena, P. BupxoBa; KIOHAJIBHO-CEIEKTUBHOTO




- pa3BHUBATh KPCATHBHOC MBINIJICHUC ITPU PCHICHUH KU3HCHHBIX
pooem

0) 0a30BBIe HCCIEI0BATEIbLCKHE TeHCTBHS:

- BJIQJIETh HaBBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U TPOEKTHOM
JESATEIbHOCTH, HaBBIKAMU pa3pelieHHs MpooieMm;
MPUYUHHO-CJICACTBCHHBIC
aKTyaJIM3UPOBaTh 3ajady, BBIIBHraTh T'MIIOTE3y €€ PELICHUS,
HAaXOMUTh  apryMEHTBl Ui JIOKa3aTelIbCTBA

- BBISBIIATH CBA3U u
CBOUX
YTBEPKICHUH, 3a7aBaTh [TapaMeTPbl U KPUTEPUU PEILCHNUS;

- AQHIM3UPOBATh IIOJIYYCHHBIE B XOJE PEIICHUS 3a1a4u
pe3yibTaThl, KPUTUYECKH OLICHMBAaTh WX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETb IIEPEHOCUTH [IO3HABATCIIBHYI0 U

MMPaKTUYICCKYHO obnactu KHU3HCOACATCIIBHOCTH,

3HaHUA B

- YMETb HHTErpUpOBaTh 3HAHMS M3 DPAa3HBIX IPEIMETHBIX
oOIacreii;

- BBIIBUTaTh HOBBIE UJIEH, IIPEJIaraTb OPUTHHAIBHBIE IOAXO0/IbI
U PELICHUS;

- CIIOCOOHOCTh HUX WCIIOJIb30BAaHHUS B I[IO3HABAaTEJIbHONM U
COLIMAJIBHOM ITPAKTHUKE

nmmynurera I1. Opaux, 1.1. MeunukoBa, XxpoMOCOMHast

Teopuss  HacienctBeHHocth  T.  Moprana, 3akoH
3apoabiieBoro cxoacrsa K. bapa, a3BosronnonHas Teopust
Y. JlapBruHA, CUHTETUYECKAsT TEOPHUS IBOJIIOLUU, TEOPUS
anTporioreHe3za Y. JlapsuHa; Teopus omoreoreHo3a B.H.
CykauéBa; yuenuss H.M. BaBunoBa - o IleHtpax
MHOT000pa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHUH,
A.H. CeBeprioBa - 0 myTsX U HaIPaBJICHUSAX SBOJIIOIUU,
B.U. Bepnanckoro - o 6uocdepe;

3aKOHBI (€AMHOOOpA3Usi MOTOMKOB TEPBOTO TOKOJICHHUS,
pacileryieHsl IpU3HAKOB, HE3aBUCUMOIO HACJEI0BaHUs
npu3zHakoB I'. MeHuens, CUEIIEHHOTO HacieI0BAHMS
NPU3HAKOB M HapyllIeHUs cuemieHus renoB T. Moprana;
TOMOJIOTUYECKHX PSAJIOB B HACIIEICTBEHHON U3MEHUYMBOCTH
H.W. BaBuinoBa, reHeTndeckoro paBHoBecus Jx. Xapau u
B. BaiinGepra; 3aponsimeBoro cxoactsa K. bopa,
Oounorenernueckoro 3akona J. ['exkens, ®. Mromepa);
MIPUHIIUIIBI (UMCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH);
npaBuia (MuaumMyma 1O. Jlubuxa, dKOIOrHYECKOM
MMpaMHJIbl YUCell, DMOMAacChl U DHEPTUH);

runore3bl (koauepBatHoi A.M. OnapuHa, MEpBUYHOTO
oynbona Jx. Xonneitna, mukpocep C. Pokca, pubo3uma
T. Yex);

- chopmupoBaTh yMEHHS pPACKpBIBaTh COJEp:KaHUE
OCHOBOIIOJIATAIONIMX OHOJIOTUYECKUX TEOPHH M THIOTE3:
KJICTOYHOM, XPOMOCOMHO, MYTallHOHHOM,
SBOJIIOIIMOHHOM, TPOUCXOXKJIECHUS >KU3HM U YEJOBEKa;
BJIaJICHUE CHCTEMOM 3HAHHA OO0 OCHOBHBIX METOHax

HAy4YHOT'O IMO3HaHHWsA, HCIIOJIb3YEMBIX B OHMOJIOTHYECKUX




WCCIICIOBAHUSAX  JKUBBIX OOBEKTOB U  DKOCHCTEM
(omucanue, wu3MepeHUEe, MPOBEACHUE HAOIIOACHUN);
crocobaMy BBISIBJICHUS UM OICHKH aHTPOIIOTEHHBIX
W3MEHEHUH B IPUPOJIE;

- chopMUpOBaTh YMEHHUS pacKpbIBaTh
OCHOBOIOJararomne  OHOJOTrMYecKHe  3aKOHbl U
3akoHomepHoctd (I. Mennens, T. Moprana, H.W.
Basuosa, O. I'ekkens, @. Mromiepa, K. bapa), rpanuist
WX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

- YMETb BBIJICIATH CYIIECTBEHHBIC TPU3HAKU:

CTPOCHHUSI BHPYCOB, KJIETOK TMPOKAPUOT M DYKAPHOT;
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHW3MOB, BUIOB,
OMOTreoIeH030B, IKOCUCTEM U Orochephr;

CTpOCHHS OpraHOB U CHUCTEM OpraHOB pAacTEHUH,
KUBOTHBIX, YEJIOBEKa; IPOLIECCOB XKU3HEIEATEILHOCTH,
IPOTEKAIOIIUX B OpraHU3Max pacTeHHM, »XUBOTHBIX W
YEJIOBEKa;

OMOJIOTHYECKUX MPOIIECCOB: oOMeHa BEILIECTB
(MeTabonu3M), UHPOPMALIMK W TPEBPAIICHUS DHEPTHUH,
Opo’KeHHUs, aBTOTPOPHOIrO M TIeTepOoTPO(HOr0 THUIIOB
nuTanus, POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, MeH03a,
ramMeTorenesa, JMOpHOreHe3a, MOCTIMOPHOHATHHOTO
pa3BUTHUS, PA3MHOXKEHUS, WHIUBUIYATHHOTO PAa3BUTHUS
opranu3mMa (OHTOT€HE3a), B3aUMOJCUCTBUS TEHOB,
rerepo3uca;  JEHCTBUH  HMCKYCCTBEHHOro  OTOOpA,
CTaOWUIM3UPYIOLIET0, JIBIKYIIETO U  Pa3pbIBAIOLIETO
€CTECTBEHHOI'O ot0opa; aJJIONaTPUYECKOTO u
CUMIaTPUYECKOTO BHUJ1000pa30BaHMS; BITUSTHHS
JMBIDKYIIMX CHUJI DBOJIONMKA Ha TeHO(GOHJ TMOIMYJISIIUH;




MPUCIIOCOOJICHHOCTH OPraHu3MOB K Cpele oOuTaHus,
Yepe/OBaHMs HAMPABICHUA SBOJIONUH; KPyroBOpOTa
BEIIECTB U MMOTOKA SHEPTUU B IKOCHCTEMAX;

- NpuoOpECTH OMNBIT NPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO T[IO3HAHMS, WCIOIB3YyEeMbIX B OHOJIOTHH:
HaOJIFO/ICHUSI M OTMCAHUSI JKUBBIX CHUCTEM, MPOIIECCOB U
SIBIICHHIA, OpPTraHW3allMd U TPOBEICHHS OWOJIOTHYECKOTO
OKCIEPUMEHTa,  BBIIBWKCHUS  THIIOTE3,  BBISBIATH
3aBUCUMOCTH MCKOY HCCICAYCMbIMU BCJIMYNHaMU,
OOBSICHATH TOJyYCHHBIE Pe3yJbTaThl U (OPMYITHPOBATH
BBIBOAbI C MCITIOJIb30BAHNEM HAaYUHBIX HOHSITI/II\/JI, Teopnﬁ )51
3aKOHOB;

- copMupOBaTH yMEHHUS BBIIEIATH CYIIECTBCHHBIC
NPU3HAKH BHPYCOB, KIETOK TPOKAPUOT H 3IYKAPHUOT;
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
OMOTeO1IeHO30B U IKOCUCTEM; OCOOEHHOCTH IPOLECCOB
oOMeHa BEIIeCTB W MPEBpAIICHUS SHEPTUU B KIETKE,
¢doTocHHTE3a, IUIACTUYECKOTO W DHEPreTHYECKOTrO
oOMeHa, XeMOCHHTE3a, MUT03a, Me03a, OTIJIOJOTBOPEHHS,
PasBUTHUA U PAa3MHOKCHUA, MHAUBHUAYAJIbHOI'O Pa3BUTHA
opranu3ma (OHTOreHe3a), OOpPHOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOT'O orbopa, BUJI000pa30BaHUA,
PUCIIOCOOJIEHHOCTH OPraHu3MOB K cpelae oOuTaHus,
BIUSHUSL KOMIIOHEHTOB JKOCHCTEM, aHTPOIOTEHHBIX
W3MEHEHHH B  OJKOCHUCTEMaX CBOE€H  MECTHOCTH,
KpyroBOpOTa BEIIECTB M TMPEBpAlllCHUe »JHEPruu B
ouocdepe;

- copMUpOBaTH YMEHUS IPUMEHSTH TTOJIYICHHBIC 3HAHHS
JUIsT OOBSICHEHUST OMOJIOTHYECKUX TPOILIECCOB M SIBICHUH,




JUTSL TIPUHSATUS. TTPAKTUYECKUX PEIICHUN B MOBCEIHEBHON
KHU3HH C LeNblo obecrieueHUs OE30IacHOCTH CBOETO
3/10pOBbS U 3/10POBbs OKPYXKAIOUIUX JIIOJEH, COOII0IeHUs
3I0pOBOT0 00pa3a JKU3HU, HOPM I'PAaMOTHOT'O TIOBE/ICHUS B
OKpYyXarolen MIPUPOIHOM cpene; MOHUMAaHUE
HEOOXOIMMOCTH UCIOJIb30BaHUs JIOCTHKEHUI
COBpEMEHHOW  Ouojoruu U  OUMOTEXHOJOTHH s
paloHaIbLHOrO MIPUPOIOTIOIB30BAHUS; yMEHHE
UCIIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMUHOJOTUIO M CHUMBOJIUKY  JUIS
JI0Ka3aTeNnbCTBa poxcTBa OpraHU3MOB pa3HbIX
CUCTEeMATUYECKUX TPYIIT;, B3aUMOCBSI3U OpPTraHU3MOB U
cpenpl  OoOWUTaHUS; €IMHCTBA  YEJIOBEUECKUX  pac;
HEOOXOJUMOCTH 3JI0pOBOT0 00pa3a KHU3HU, COXpaHEHUs
pazHoOOpa3usi BHUIOB U DKOCHCTEM, KaK YCIIOBHUSA
COCYIIIECTBOBAHUS IPUPOJIBI U YETIOBEUECTBA;

- copMHUpOBATH YMEHHUS pelIaTh OMOIOTHYECKHE 3a1a4H,
COCTaBJISITh TCHOTHUITMYECKHE CXEMBI CKpEIIMBAHUS IS
pPa3HBIX TUIIOB HACIIEIOBAHUS MPU3HAKOB y OPTaHU3MOB,
COCTABJISITh CXEMBI TIEPEHOCA BEIIECTB W HHEPTUM B
9KOCUCTEeMax (IIeT MUTAHHUS, TUIICBBIC CETH), BBISIBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBA3M MEXKIY HCCIIEeTyeMbIMU
OMOJOTHYECKUMH 00BbEKTaMHU, MTPOLIECCAaMH U SIBJICHHUSIMH;
JIeNIaTh BBIBOJBI M MPOTHO3BI HA OCHOBAHHUH TMOJIYUYEHHBIX
PE3yIIbTaTOB;

- chopmHupoBaTh YMEHHS KPHUTHYCCKH  OICHUBATH
nH(pOpMAaITHIO OMOJIOTUYECKOTO COJIepXKaHUs,
BKJTIOYAIOIYI0 TICEBJIOHAYYHBIE 3HAHWUS W3 Pa3TUIHBIX
HWCTOYHHUKOB (CpecTBa MacCOBOW MH(OpMAIIUU, HAYIHO-




MOMYJISIPHBIE MAaTEPUAJIbl); HHTEPIPETUPOBATh ITUUECKUE
ACIICKTbI COBPCMCHHBIX I/ICCJICI[OBaHI/II\/JI B 6I/IOJIOFI/II/I,
MCAHUIIUHE, 6I/IOTGXHOJIOI‘I/II/I; paccMaTpuBaThb riao0ajbHbIE
9KOJIOTUYECKUE poGIIeMbl COBPEMEHHOCTH,
(¢bopMHpOBaTh MO OTHOIIEHUIO K HHUM COOCTBEHHYIO
IO3ULIMIO, YMEHUE OLIEHUBaTb HTUYECKHE ACHEKThI
COBPEMEHHBIX HCCIIEOBaHUN B 00JacTH OMOTEXHOJIOIMU
U IeHeTHYECKUX TEXHOJIOTUI (KJIIOHMpOBaHUE,
UCKYCCTBEHHOE OIJIOJOTBOPEHHUE, HaIpaBJIEHHOE
U3MEHEHHE TEeHOMa M  CO3JaHhe€  TPaHCTE€HHBIX
OpraHU3MOB);

- chopmupoBaTh yMEHHS CO37aBaTh COOCTBCHHBIC
NUCbMEHHBIE UM  YCTHBbIE COOOIIEHUS Ha OCHOBE
OMO0JIOrNYEeCKOM UHpOpMaLUU u3 HECKOJIbKUX
UCTOYHUKOB, TPaMOTHO HCIOJb30BaTh MOHATUHHBIN
anmapar OMOJIOTruu;

- yMETb BBIABUIAaTb THIOTE3bI, IPOBEPATH  HX
9KCIIEPUMEHTAIIBHBIMU CPEJICTBAMH, (QOPMYIUpPYs LElb
WCCIIEIOBaHMs, aHAJIM3UPOBATh MOJYyYEHHbIE PE3YIbTaThl
M JIeN1aTh BBIBOJIBI,

- TNpUHUMATh Y4acTU€ B HAYYHO-HCCIIEIO0BATEIbCKON
pabore 1O OWMOJIOTMH, SKOJOTMM M  MEAMLMHE,
NPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOILECTB U
NyOJIMYHO MPECTABIATh MOJIYYEHHBIE pe3yJbTaThl Ha
YUYEHHUYECKUX KOH(PEPEHIIUIX pa3HOTO YPOBHS;

OK 02. HUcmons30BaTh
COBpPEMEHHBIE
CpelcTBa MOUCKa,
aHaIu3a u

B o6mactu meHHOCTH HAYyYHOTO TTO3HAHUS:
- chOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M OOIICCTBEHHOM

IIPaKTUKH, OCHOBAHHOI'O

- chopmupoBaTh yMEHUS KPUTUYECKH OIICHUBATh
nH(pOpMaITHIO OMOJIOTHYECKOTO COJIEpKAHUS,
BKJIFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHWUS W3 Pa3IHIHBIX
HCTOYHUKOB (CpefCcTBa MaccOBOW MH(OpMAINK, HAyYHO-




MHTEpHpeTauu
uHpOpMaLUU 1
MH(POPMALOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 33124
npodeccHoHaIbHON
IEATeNIbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MIOJIMKYJIBTYPHOM MUPE;
- COBEPILUCHCTBOBAHUE S3bIKOBOM M YMUTATEIILCKOM KYJIbTYPBI

KakK CpcacTtBa B33HMO,II€IZCTBPISI MCXKAY JIOAbMH W IIO3HAHUA

MUDA;
- OCO3HaHHWE ILIEHHOCTH HAy4YHOH [eATeIbHOCTH, TOTOBHOCTD
OCYILIECTBIISTh MPOEKTHYIO u HCCJIEIOBATEIBCKYIO

AEATeIbHOCT UHIUBHYAIILHO U B TPYIIIIE;
OBnajicHHe YHHBEPCAIbHBIMU YYCOHBIMH TO3HABATEILHBIMU
JEACTBUSAMMU:

B) paboTta ¢ nHpOpManuei:

- BJIQJICTh HABBIKAMHU IOJYYCHUSI HHPOPMAIMU U3 UCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATH IIOMCK, aHAJIN3,
CHCTEeMaTH3aLUI0 U HHTEPIPETALUI0 HHPOPMAIMU Pa3IUIHBIX
BUJIOB U ()OPM IIPEICTABIICHHUS;

- CO37aBaTh TEKCTHl B PAa3IUYHBIX (OpMaTax C Y4ETOM
Ha3Ha4YeHUs MHPOpPMAIMKM W UENEBOH ayIUTOPHH, BHIOMpas
ONTHMAJBHYIO (POPMY MPECTABICHHS U BU3YaIH3allnH;

- OLIEHUBATh JIOCTOBEPHOCTH, JIESTUTHMHOCTh MH(POpPMAIINH, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-3THYECKUM HOpPMaM;

- WCTIOJh30BATh cpencTsa
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX M  OpPraHM3allMOHHBIX  3a1a4  C
co0II0IeHEM TpeGoBaHUI TEXHHUKH
0€30IaCHOCTH, TUTHEHBI, PEeCypcocOepeKeHus, MPaBOBBIX U

MH(OPMALIMOHHBIX "

SPrOHOMHKH,

ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;
- BJIQJIETh HAaBbIKAMU PacliO3HaBaHUS M 3alllUThl HH(GOpMaIUH,
nH(pOPMaMOHHOM 0€30MaCHOCTH JTUYHOCTH

MOMYJISIPHBIE MAaTEPUAJIbl); HHTEPIPETUPOBATh ITUUECKUE
aCTeKTbl COBPEMEHHBIX HCCIECIOBAaHUNH B OHOJIOTHH,
MeIULHE, OMOTEXHOJIOTHH;

- MHTEPIPETUPOBATH 3TUYECKHUE ACIEKThI COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEIUIIMHE, OMOTEXHOIOTUH;
paccMaTpuBaTh TIJI00albHBIE HKOJOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH, (OPMHPOBATH 10 OTHOUIEHHWIO K HHUM

CO6CTB€HHYIO MMO3MIHUIK0, YMCHHE OLCHHMBATh 3THYCCKUEC

aCTeKThl COBPEMEHHBIX HCCIENOBaHMKW B  00JacTu
OMOTEXHOJIOTHH u TE€HETUYECKUX TEXHOJIOTUH
(KIOHUpOBaHME,  MCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
HAalpaBJIEHHOE HW3MEHEHHWE TeHOMa U  CO3/laHue
TPAHCTEHHBIX OPTaHU3MOB);

- chopmupoBaTh yMEHHS CO37aBaTh COOCTBEHHbBIC
NUCbMEHHBIE U  YCTHBIE COOOINEHHS HAa OCHOBE
O6uosIornYecKoi UHpOpMALIUU u3 HECKOJIbKUX
MCTOYHHMKOB, TPAaMOTHO MCIOJIb30BaTh IMOHSATUHHBIN

anmapar OMoJIoTHr
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OK 04. DddexTuBHO | - TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M |- CQOPMHPOBATH YMEHHsS CO3/1aBaTh COOCTBEHHBIE
B3aUMO/ICHCTBOBATh U | CAMOOMPEICTICHUIO; MMCbMEHHBIE H  YCTHBIE COOOIICHHS Ha OCHOBE
paboTaTh B | -OBJIaJICHUC HaBBEIKAMM y4e0HO-UCCIIeIOBATENLCKOM, | OMOIOrHYeCKO uHpOpMaITUU u3 HECKOJIBKHX
KOJUICKTUBE U | IPOEKTHOW U COLMAIBHOU JESTEIbHOCTH; HWCTOYHHUKOB, TIPAaMOTHO HCIOJIb30BATh IOHATHUHHBIN
KOMaHe OBjaieHHe  YHHBepPCAJbHBIMH KOMMYHHUKATHBHBIMH | anmnapar OMOJIOTuH;

JeHCTBUSIMM: - yMEeTh BBIABUraThb THUIOTE3bl, MPOBEPATh HUX

0) coBMecTHAas JesATeJIbHOCTD. AKCTIICPUMEHTAIBHBIMUA CPEACTBaMH, (OPMYIHPYS IIEb

- MOHMMAaTh W HCIOJb30BaTh MPEHUMYIIECTBA KOMAHIHOW M | MCCIIECIOBAHUS, AaHAIM3UPOBATH MOJTYYECHHBIE PE3YJIbTaThI

WHJMBUIYAIbHOU PabOTHI; U JIeJIaTh BHIBOJBI;

- MIPUHUMATh ()78 COBMECTHOI NEeSATEeIbHOCTH, | - MPUHUMATh Y4YaCTHE B HAay4YHO-HUCCIIEIOBATEIbCKOMN

OpraHU30BBIBATH W KOOPAMHUPOBATH JEHUCTBUA TIO €€ | pabore 10 OWOJOTUM, DKOJOTMHM U  MEIHUIIUHE,

JOCTUKECHHIO: COCTABIIATh TUIAH JCHCTBUH, pacpeIeNiATh POJIU | TPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOINECTB U

C yYeTOM MHEHUIl YYaCTHUKOB OOCYXJaTh pe3yJibTaThl | MyOJIUYHO NPEIACTABIATH IOJYyYCHHBIE PE3yNIbTaThl Ha

COBMECTHOM pabOTHI; YU4EHUYECKUX KOH(EPEHIHSIX Pa3HOTO YPOBHS

- KOOPJAMHUPOBATH U BBIMIOJIHATH paObOTY B YCIOBHSIX PEAIbHOTO,

BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

- OCYILECTBIISITh MO3UTUBHOE CTPATETUYECKOE NOBEACHUE B

Pa3IUYHBIX CUTYaIHsIX, MIPOSIBIISTH TBOPYECTBO i

BOOOpaXkeHne, ObITh UHUIIMATUBHBIM

OBaanenue YHHUBepCAJIbHbIMH peryJsiTUBHBIMHU

JeHCTBUAMM:

I') IPUHATHE ce0sl M APYTUX JIO/Ieii:

- IPUHUMATh MOTHBBI U apT'YMEHTHI APYTHX JIFOAeH TP aHAIU3E

pe3yIbTaTOB JAESTEIBHOCTH;

- MPU3HABATh CBOE MPABO U MPABO APYTHX JIOACH HA ONTHOKH;

- pa3BHUBaTh CIIOCOOHOCTH IMMOHMMATh MHUP C MO3UIUU IPYTrOTO

YyeJIoBeKa
OK 07. B 00/1acTH 2K0J10rH4eCcKOro BOCMUTAHUSA: - BJIAQETh CHUCTEMOM 3HAHWUH 00 OCHOBHBIX METOHax
CopelicTBOBaTh Hay4yHOTO TO3HAHMS, HCIONB3YeMbIX B OHOJIOTHYECKHX
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COXPaHEHHIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHHHU KJIMMaTa,
TIPUHITUTIBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaLUsX

- cOpMUPOBAHHOCTH JKOJIOTHYECKON KYIBTYphI, TTOHUMaHUE
BJIMSIHUS COLIMATIBHO-PKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE
NPUPOJHON W COLMAIBHOM Cpeibl, OCO3HAHME TII0OATBHOTO
XapakTepa dKOJOTHIECKUX MTPOOIIeM;

- IJIAHUPOBAHUE U OCYILECTBICHHE JIEUCTBUN B OKpYXKArOIIeH
cpele Ha OCHOBE 3HaHMS Ieliell YCTOWYUBOTO Ppa3BUTHS
YeJI0BEYECTRA;

AKTUBHOE  HENpUSITHE  JCHCTBUM,
OKpY>Kalollen cpere;

- YMCHHE TPOTHO3MPOBATh HEOIATONMPHUSATHBIC IKOJIOTUICCKUE

IMPUHOCAIINX BpCa

MOCTEACTBUS MPEANPUHUMAEMbIX JEUCTBUNA, MPEIOTBPAIIATH
HX;

- pacuIUpeHu€ OmbITa JACATEIBHOCTH  JIKOJIOTHYECKOU
HAIIPABJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIHCKOW, IPOSKTHOW U

COLIMAILHOHN AESITEIILHOCTH

HCCIICA0OBAHUAX KUBBIX 0613 C€KTOB n 9KOCUCTEM
(omucanue, wu3MepeHUE, MPOBEACHUE HAOIIOACHUN);
CHOC06aMI/I BbIABJICHUSA MW OLCHKM aAHTPOIIOICHHBIX

W3MEHEHUH B IPUPOJIE;

- YMETh BBIABIISATH OTJIMYUTEIbHBIE NPU3HAKU KUBBIX
CUCTEM, B TOM YHUCJE€ T'puOOB, pacTEHUH, KUBOTHBIX U
YelioBeKa; MPUCIOCOOIEHHOCTh BUIOB K cpeie OOMTaHMUs,
a0MOTHUYECKNX M OMOTUYECKUX KOMIIOHEHTOB YKOCHUCTEM,
COO0IIeCTBAX,

B3aUMOCBS3EHN OpraHu3MoOB B

AHTPOIIOTCHHBIX H3MEHCHHII B DKOCHCTEMax CBOCH

MECTHOCTH;
- yMEThb  BBIACNATH  CYIIECTBEHHBIE  MPHU3HAKH
OMOJIOTHYECKUX MIPOIIECCOB: oOmeHa BEILIECTB

(MeTabonu3M), MHGOPMALMK W TPEBPAIICHUS SHEPTHUH,
OpoXeHUs, aBTOTPO(PHOr0O MU TeTEPOTPOPHOr0 THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeiH03a,
ramMeTorenesa, JMOpHOreHe3a, MOCTIMOPHOHATHHOTO
pa3BHUTHS, PA3MHOKEHUS, HWHJWBHIYaJbHOTO Pa3BUTHUS
opranm3mMa (OHTOT€HE3a), B3aUMOJICUCTBUS  TCHOB,
otbopa,
CTaOWIIM3UPYIONIETO, JBIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa; AIJIONIaTPUIECKOTO u
CUMIATPUYECKOTO BUJI000pa30BaHus;
JOBUKYIIUX CHJI DBOJIONUM HAa TeHO(OH[ MOMyJsSIUY;

MIPUCIIOCOOJICHHOCTH OPraHu3MOB K Cpele oOuTaHus,

reTepo3nca; nenucTBUHU HCKYCCTBEHHOTO

BIIUAHUA

YepeloBaHMs HaIpaBJICHUN HBOJIONNU;, KPYroBOPOTa

BCIICCTB U ITOTOKA SHEPIrKu B 9KOCUCTEMAX

IIK 2.3. Ormenusathb
¢buznonoruueckoe
COCTOSIHHE

- BJIAACTh HABbIKaMU IMOJTYYCHUA I/IH(i)OpMaHI/II/I U3 HCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATH ITOUCK, aHAJIN3,

- NpPHUHMMATh Yy4YacTHE B HAYYHO-HCCIEAOBATEIBCKON

pabore ToO OWOIOTHMM, OKOJIOTMM U  MEIUIMHE,
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CEIIbCKOX03SMCTBCHH
bIX KHNBOTHBIX n
COOTBETCTBHC
MHKPOKJIMMATa B
KHNBOTHOBOAUYCCKHUX
INOMCIICHUAX, B TOM
YHUCJIC C
HUCIIOJIB30BaHHUEM
ABTOMATH3HUPOBAHHBIX

CHUCTCM KOHTPOJIA.

CHCTEMAaTHU3alUI0 U UHTEPIPETAIMIO HHPOPMAIIUU PA3THYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

MPOBOAMMON Ha 0a3e NIKOJIBHBIX HAyYHBIX OOMIECTB U
MyOJIMYHO TMPEACTaBIATh IMOJYUYCHHBIC pe3ybTaThl Ha
YUEHUYECKUX KOH(EPEHIIHIX Pa3HOTO YPOBHS
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2. CTpyKTYypa M cojepkaHue 001eo0pa3oBaTeJJbHOM JUCHTUIITIHHBI
2.1. O0beM TUCHUILIMHBI U BUJBI Y4eOHO# padoThl

Buna yueOHo# padoThI

O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIIUATITIHHBI 144
B T.Y.

OcHoBHOE coep:KaHue 132
BT. 4.:

TeopeTudeckoe o0ydIeHue 132
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:kaHue (coep:KaHue 5
NPHUKJIATHOTO MO1YJIsS)

BT. 4.:

TeopeTudeckoe o0yueHue

IIpome:xxyTouHasi arrecTanus (3K3aMeH) 6
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2.2. TemaTu4ecKMid IJIAH M COAEPKAHUE TN CIIATIIIMHBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHUHH
1 2 3 4
Paszgea 1. KiteTka — cTpyKTYPHO-(PYHKUMOHAJIbHASI € IMHUIIA )KUBOT0 74
Tema 1.1. OcHOBHOe coep:KaHHe 10
buoJjiorus kak Teopernueckoe o0yueHue:
HayKka buonorus xak Hayka. CBsi3b OMOJIOTUH € APYTUMH HayKaMu: Onoxumusi, 6Mo¢pusnka, ONOHUKA,
resoreorpadus u 1p. Poib u mecto Guosnoruu B GopMHUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MUDA. OK 02
3navyeHne Onoorndeckux 3Hanui. ctopust 6nonorun. 3HaueHne HUTOJIOTHH ISl Pa3BUTHSL OMOJIOTHH U
MO3HAHUS MPUPOABL. METOABI IUTOIOTHH: MUKPOCKOHS, XpoMaTorpadus, 31eKTpodopes, MEeToa MEUEeHBIX
aToMoB, nuddepeHnnanbHoe HeHTPUPYrHpOBaHNE, KYIbTYpa KIETOK
Tema 1.2. O0mass | OcCHOBHOe coJepkaHue 8
xapakrepucTuka | Teoperudeckoe o0yueHnme:
KH3IHH Pasznoobpa3zue 6uocucrem. Opranuzanys OMOJOTUIECKUX CUCTEM. Y POBHU OpraHHU3aI[Mi OMOCHCTEM:
MOJIEKYJISIPHO-T€HETUYECKHM, OpraHOUJHO-KJIETOYHBINA, OPTraHU3MEHHBIH, TONYJISMOHHO-BUI0BOM, OK 02
HKOCHUCTEMHBIH (OHoreoneHoTnyeckuii), onochepusiii. Hayku, nsyyaromue Onosorunyeckue 0ObeKThl Ha
Pa3HBIX YPOBHSIX OpraHu3anuy xu3Hu. O01as xapakTepUCTHKa )KU3HHU, CBOMCTBA )KUBBIX cucTeM. [Iporeccsl,
MIPOUCXOAIINE B OMocucTeMax
Tema 1.3. OcHoBHOE coaep:xaHue 10
buojoruyeckn Teopernueckoe o0yueHnue: OK 01
Ba’KHbIC XuMuyeckuil coctaB KiIeTku. Heopranuueckue BemecTBa KI€TKH, UX OHOIoruyecKkas posib. OK 02
XHMHYCCKHE Opranuyeckue BeniecTBa KiaeTku. buonornyeckue nonumepsl. benku. Ctpykrypa u GyHKIUN OeIKoBOM OK 04
COCANHEHHUA MoJIeKyJbl. DepMeHTHI, MPUHIMIT UX ASUCTBUS. YTIeBoabl. buonsornueckue GyHKIUN YTIEBOIOB. MK 2.3
Jlunuasl. OOmuit miad crpoerus. 'mapodunbHO-THApoPoOHBIE cBoiicTBa. Kitaccudukaryst Jumuaos.
buonornueckue ¢pynkuuu mununoB. AT®. Ctpoenne monekyinsl AT®. buonornueckue pynkuuu ATD
Tema 1.4. OcHoOBHOeE coiep:KaHue 16 OK 01
CTpykTypHO- Teopernueckoe o0yueHue: OK 02
¢ynkuuonanbHas | Kierounas teopus (T. [lIBann, M. IllneiineH, P. Bupxos). OCHOBHbIE MMOJIOKEHUSI COBPEMEHHOMN KJIETOYHOU OK 04

Teopuu. THIIBI KIIETOK: DYKapuOTHUYECKAs U poKaproTudeckas. CpaBHUTEIbHAS XapAKTEPUCTUKA KIETOK




opraHmusanus 9YKapHOT (PacTUTENHHOMN, )KUBOTHOM, TpnOHOiT). CTpoeHue npokapruoTHIecKoi kinetku. OcoOeHHOCTH
KJIETOK CTpOEHUS TeTepoTPO(HOI U aBTOTPOPHOI MPOKAPHOTHUECKUX KIeTOK. CTpOCHHE II1a3MaTHYECKON
MeMOpanbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTuIecKyto MeMOpaHy: MacCUBHBIN M aKTUBHBIA. DHJIOLUTO3:
MMUHONHTO3, (aroruTo3. Dk301uTo3. O00I0UKa WK KiieTouHas cTeHKa. CTpyKTypa U QyHKITMH KIETOYHON
CTEHKH PACTEHU, TpruOOB
[MuTonnasma. Llurozons. Lutockener. OnHoMeMOpaHHbIE OpPraHOU/IbI KJIIETKHU: 3H/O0IUIa3MaTHYeCKas CETh
(OIIC), annapar I'osbpkH, IN30COMBI, IEPOKCUCOMBI, BaKYOJIM PaCTUTENIbHBIX KiIeTOK. CTpoeHue u
¢byHKIMN 0OJHOMEMOpaHHBIX OpraHou/I0B KieTku. Kierounstit cok. Typrop.
[TomyaBTOHOMHBIE OPTaHOU/IbI KJIETKN: MUTOXOHJIPUH, IUIACTU/IBL: XJIOPOILIACTHI, XPOMOIUIACTHI,
JIEMKOILIACTBI, X CTPOCHUE U (YHKIMU. SIIepHbIi annapaT KJIETKH, CTPOSHHE U (PYHKIIUH.
HememOpaHHble opraHou/Ibl KJIETKA: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUHbIN LIeHTp. OpraHouabl
JBYDKEHUS: PECHUYKHU U KTyTUKU. CTpoeHue U (PyHKIIMY HeMeMOPaHHBIX OPraHOUI0B KIETKU
Tema 1.5. OcHoOBHOE co/lep:KaHue
CrtpykTypHO- Teopernueckoe o0yueHue:
(yHkuHoOHAIBHBI | CTpocHHE XPOMOCOM. XPOMOCOMHBIN Ha0OP KJIETOK, TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI, OK 01
e (paxkTopsI raryIOuAHbIN U auruionanenid Habop. Hyknennossie kucnotel. JIHK n PHK. Ctpoenune HyKI1enHOBBIX OK 02
HacJeacTBeHHOCT | kucioT. Hykneoruasl. Kommuiementapuslie a3otucteie ocHoBanus. [Ipasunio Yapragga. Ctpykrypa JHK —
U nBoiHas crinpaiib. Mecronaxoxaenue u ouonornyeckue pynkuun JJHK. JIHK-3kcnepruza. Buaer PHK.
®yukuuu PHK B kiietke
Tema 1.6. OcHoBHOE coaep:xaHue
IIpoueccnl Teoperuueckoe od0yueHue:
MATPUYHOI'O Martpuunsii cuate3 JJHK — permukanms. [Ipuanuns! perumkanun JIHK. Mexanusm permkannn JTHK. OK 01
CHHTE3a Penapauus JIHK (nopennexaruBHas, nocTperiekatuBHas). Peakiiuu matpuyHoro cuntesa. [IpuHiun OK 02
KOMIUIEMEHTApHOCTH B peakuusax matpudHoro cunresa. JJHK u rensl. ['eneTnuecknii ko, ero CBOMCTBA.
Tpanckpunims — matpuunbslit cuate3 PHK. Tpancnsuus u e€ stansl. YcinoBus 6MocuHTe3a Oenka.
Crpoenue T-PHK u xonupoBanue aMmuHokucioT. Poss pubocom B GuocunTese Oenka
Tema 1.7. OcHoBHOE coep:kaHue OK 02
Teopernyeckoe o0yueHue: OK 04
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Hexnerounbie
(opmbl KHU3HU

Bupycsl — HekieTouHbIe (POPMBI )KU3HU U 00TUTaTHBIE Mapa3uThl. CTpoeHHe MPOCTHIX U CIOXKHBIX BUPYCOB,
perpoBupycos, 6akreprodaros. Kuzuennsrit muki JJHK-conepxkamnmx Bupycos, PHK-comepsxamnix
BUpPYCOB, OakTepuodaros. BUY, renatur yenoBeka.

bakrepun. OOmas xapakrepuctuka. [lonstue mramm. Bupychl u 6akTepun: CX0JCTBa U pa3IHnyus

Tema 1.8. OcHoOBHOE coJep:KaHue 6 OK 02
OoOMmen BemecTB U | Teopernueckoe o0ydeHune:
NpeBpalleHue AcCCUMMIISIINS U AUCCUMIIISILIUS — IB€ CTOPOHBI MeTaboau3Ma. Turbl oOMeHa BemecTB: aBTOTPO(HBINA U
JHEPrUM B KJIETKE | reTepoTpo(HbIi, a3p0oOHBIN 1 aHa’pOOHBINA. DHEpreTnueckoe odecreueHne KIeTku: npespamenue ATO B
0OMeHHBIX Tporneccax. DepMeHTaTUBHBIN XapakTep peakluii KIETOYHOTO MeTadoIn3Ma
IlepBHUYHBII CHHTE3 OpraHMYECKUX BEIlecTB B KieTke. [Inactuueckuit oomeH. @oTocuHTE3. XEMOCUHTES.
AHa3poOHBII 3HEepreTuyecknii oOMeH. AHa3poOHbIE OpraHu3Mbl. bpokeHue, aBTOTpohHbBIN 1
reTepoTpoQHbII TUI MUTaHUsL. AHA3POOHBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJOTHH. DTaIbl
sHepreTuyeckoro oomMena. I'mukonus. buongornueckoe okucIeHUE, MU KIETOYHOE JIbIXaHHUE
Tema 1.9. OcHoBHOE coep:kaHue 4
Kv3HeHHbIH TeopeTnueckoe odyueHue:
HUKJ KJIETKH. KiteTounslii UK, €ro mepuosl U peryisus. [lepuoasr uaTepdassl ux ocooeHrnoct. Juddepernmanus
Mmuto3. Meiio3 KJIETKH U apecT KJIETOYHOro 1ukia. [lenenne knerkn — Muto3. CTaaiuyu MUTO3a U MIPOUCXOAIINE ITPOLIECCHI. OK 02
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MuTo3a. Meio3 — peIyKIIMOHHOE AEJIEHUE KIIETKH. OK 04
Craguu melio3za. Meiio3 — ocHOBa MOJIOBOTO pa3MHOXeHUs. [loBeneHre XxpoMocoM B Meo3e.
Kpoccunrosep. buonornyeckuii cmbici meiiosza. D¢ ekt Meiio3a. Melio3 B )KU3HEHHOM LHUKJIe
OpraHu3MOB
Paznen 2. Ctpoenne u GyHKIHM OPraHu3Ma 30
Tema 2.1. Conepxanne 4
Crpoenne IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE CO/IEPKAHNE TEOPETHYECKOr0 00y4eHHs OK 02
OpraHusma OpnHokseTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOUHBIE OpraHU3MBbl. B3anmocBs3p OK 04
4acTel MHOTOKJIETOYHOIr0 opranu3mMa. @yHkius. Opransl ¥ CUCTEMBI OPraHOB. AMIIAPaThl OPTaHOB. K16

I'omeocras oprannisma 1 €ro noaAcp:KaHrue B IMPOLECCE KU3HCACATCIbHOCTH.

@yHKIMOHAIbHAS cCUCTEMA OpraHoB. TkaHu pacTeHuil. TkaHU )KUBOTHBIX M YenoBeka. Opransl pacTeHUM.
OpraHbl ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JIOBeKa. 3HAUE€HUE OIMOPbI, IBUKEHUS, TUTAHUS, IbIXaHUs,
TPaHCIOPTA BELECTB, BBIJEIECHNUS, 3alIUThl. 3HAYEHHUE MTPOSBIECHUS Pa3Ipa>kKUMOCTH U PETYIISALINU
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Tema 2.2. Conepxanue

®opmbl IIpogeccnonanbHO-0OpHMEHTHPOBAHHOE CO/IeP:KAHNE TEOPETHYECKOro 00y4eHHs

Pa3sMHOKeHuUsl ®opMbl pa3sMHOKEHUS OpraHu3MoB. becnosoe 1 oyoBoe pa3MHokeHHe. Buabl 0ecronoro pa3MHOKEHHMSL: OK 02

OpPraHu3MoB IIPOCTOE JEJICHNUE HA/IBOE, [IOYKOBAaHUE, PA3MHOKEHHE CIIOPAaMH, BETETaTUBHOE PA3MHOKEHUE, MK 1.6
¢bparmeHTanys, kKioHupoBanue. IlonoBoe pa3sMHOXKEHHE.

Tema 2.3. OcHoBHoOe coepkaHue

OHnrorenes Teoperuueckoe o0yueHue:

KUBOTHBIX U I'amerorenes y xuBoTHBIX. CiepMaroreHes u ooreses. CTpoeHME MOJIOBBIX KIETOK. OIII0J0TBOPEHHE U

Ye10BeKa SMOpHOHANIbHOE pa3BUTHE )XUBOTHBIX. [lapTeHoreHe3. OmOpuorenes (Ha nmpumepe JaHieTHuka). Craguu OK 02
sMOpHoreHe3a OK 04
Poct u pa3Butue xuBoTHbIX. [locTamOpuonaneHelil nepuon. [Ipsmoe u Henpsmoe paszsutue. Pazsutue ¢ IK 2.3
MeTaMop(h0o30M y OECTIO3BOHOYHBIX M IO3BOHOYHBIX KUBOTHBIX. CTa UM MOCTAIMOPHOHAIIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4esoBeKa. [lepnonpl oHTOreHe3a yenoseka. buonornyeckoe ctapeHue U CMEpTh.
I'eponTOnorus

Tema 2.4. OcHoOBHOE co/lep:KaHue

OnTorenes TeopeTnueckoe odyueHnue: OK 02

pacreHnui I'amerodut u ciopoput. PasmHo)keHue U pa3BuTue Bogopocield. Pa3MHOXEHHE U pa3BUTHE CITIOPOBBIX OK 04
pacteHuii. PasmMHOKEeHNE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepnonsl oHTOreHe3a pacTeHuI

Tema 2.5. OcHoBHOE coaepkaHue

OcHoBHBIC Teopernueckoe o0yueHnue:

NOHATHS I'eneTnka Kak Hayka O HAacCIE€ACTBEHHOCTH U N3MEHUYMBOCTH OpraHu3MoB. OCHOBHBIE T€HETUUECKNE TIOHATHS OK 02

TeHEeTHKH u cumBoJIbl. ['eH. ['enoTun. @eHotun. AsenbHble reHbl. AJIbTepHaTUBHbBIC IPU3HAKU. JJOMMHAHTHBIN 1
perieccuBHbIN pU3HaKu. ['omo3urora u rerepo3urora. Yucras iunud. ['népuasl. OCHOBHBIE METOIbI
TeHETUKH: THOPUIOIOTUYECKHH, IUTOIOTUYECKUE, MOJIEKYIISIPHO-TeHETUYECKUE
OcHoBHOE coep:kaHue OK 02
Teopernueckoe o0yueHue: OK 04
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Tema 2.6. 3akoHOMEpHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens: Monorudpuanoe ckpemubanue. [IpaBuio K 1.6
3aKOHOMEPHOCTH | JIOMUHUPOBaHUS. 3aKOH €IMHOOOPA3Ms NEPBOT0 MOKOJIEHMS. 3aKOH pacCIIEIJIEHUS IIPU3HAKOB.
HacJIeJOBaHUs [{uTomornyeckue 0OCHOBBI MOHOIMOPUAHOTO CKpPEIMBaHUA. [ NII0Te3a UNCTOTHI raMeT. AHaIU3UPYIOLIEe
ckpeurBanue. Jurnopuanoe ckpemunBanie. 3aKOH HE3aBUCUMOTO HACIIEIOBAHMSI TPH3HAKOB.
[TonurnbpuaHoe HacIeAOBaHKE U €r0 3aKOHOMEPHOCTH
Tema 2.7. OcHoBHOeE coep:kaHue OK 01
B3aumoneiicreue | TeopeTnueckoe ofyqeHnue: OK 02
Ir¢HOB I'enotun kak nenoctHas cuctema. MHOKeCTBEHHOE JeiicTBUe reHoB. [ ineiorponys. MHOKeCTBEHHbIN
annenu3M. BzaumoselictBue anenbHbIX reHoB. KogoMunupoBanue. B3anMoaelicTBre HealaenbHbIX TeHOB.
KommnemenrapHocts. Onuctas. [lonumepus
Tema 2.8. OcHoBHOE coep:kaHue
CueniienHoe Teopernueckoe o0yueHue: OK 01
HacJIel0BaHue 3akonsl T. Moprana. CuernjeHHoe HaclleJOBaHUE T€HOB, HAPYILIEHHUE CLEIICHUs. XpOMOCOMHAs TEOPUS OK 02
NPHU3HAKOB HACJIEJICTBEHHOCTH. [ 'eHeTHUeckoe KapTupoBaHue XpoMocoM. Vcronp30BaHNe KPOCCHHTOBEPA IS K 1.6
COCTaBJICHHS TEHETHYECKHUX KapT XpPOMOCOM
Tema 2.9. OcHoBHOE coep:kaHue
I'enernka nmoJia TeopeTnueckoe odyueHue: OK 01
XPOMOCOMHBII MEXaHU3M OIPEAEIEHUS 110a. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbI 1 OK 02
rereporaMeTHbIN NoJl. ['eHeTnueckas CTpyKTypa IoJIOBeIX XpoMocoM. HaciienoBanve Npu3HaKkoB,
CLIETUIEHHBIX C I10JIOM
Tema 2.10. OcHoBHOE coep:kaHue
I'enernka TeopeTnueckoe o0yueHue:
yeJioBeKa KapuoTun yenoBeka. MeToibl H3ydeHUs] TEHETUKH YEJIOBEKA: T€HEATOTnYEeCKHU, OJIM3HEIOBBIMH, OK 01
LIUTOT€HETHUECKUH, OMOXMMUYECKUHN, TONMYIIAIIMOHHO-CTaTUCTUYeckuid. HaciencTBeHHbIe 3a00eBaHMs OK 02
4esoBeKa. [ 'eHHbIe 1 XpOMOCOMHBIE 00JIe3HHU YeoBeKa. bose3Hu ¢ Hacae1cTBEHHOM
IIPEIPACIIOIOKEHHOCTHI0. 3HAUEHUE MEIULINHCKON N'€HETUKU B IPEIOTBPALLICHUH U JIEUEHUU T€HETHUYECKHUX
3a00JIeBaHUH YeloBeKa
OcHoOBHOeE coiep:KaHue OK 01
Teopernyeckoe o0yueHue: OK 02
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Tema 2.11. B3aumoneiicTBre reHOTHIIA U cpelibl TpU (opMUpoBaHUU (eHoTuna. Mi3MEeHUnBOCTh IPU3HAKOB. OK 04
3akoHomepHocTH | KauecTBEHHbIE U KOJIMYECTBEHHBIE TPU3HAKU. BUbl N3MEHUMBOCTH: HACIIEICTBEHHAs U HEHACIIEICTBEHHASI.
H3MEHYHBOCTH 3aKOH rOMOJIOTMYECKUX PAI0B B HacaeacTBeHHON usmenunBocty (H.W. BaBunos).
MoaudukanoHHas, Wi GEeHOTUINYECKas U3MEHUYNBOCTh. PoJIb cpesibl B MOTM(UKAITMOHHON
n3MeHuuBocTH. HopMma peakuuu npusHaka. BapuanroHHslii psja v BapruallMoOHHas KpuBasi. XapaKkTepUCTHKA
MOAU(PUKAITMOHHON U3MEHUNBOCTH
HacnencrBennas, uiv reHOTUIHYECKas H3MEHUYMBOCTh. KOMOMHATUBHAS U3MEHUUBOCTD.
MyTanunoHHas ”3MEHYUBOCTh. Buibl MyTanuii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [[prunHbI
BO3HUKHOBEHHS MYyTallUi
Tema 2.12. OcHoBHOE coep:kaHue 2
Cenexuus Teopernueckoe o0y4yenune:
OPraHu3MoB Cenexuus Kak Hayka. MeTo/pl ceeKIIMOHHOM paboThl. ['eTepo3uc u ero npuuuHbl. MIcKycCTBEHHBINH O0TOOD: OK 01
MacCOBBIN U MHAWBUIyalIbHBIA. DTanbl KOMOMHAIIMOHHOM cenekiuu. CopT, Mopoja, ITaMM OK 02
AJTOpUTMBI pellIeHre 334 Ha ONpeeNIeHue BO3MOXXHOTO BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB 110
CEJIEKIIMH, COCTABJICHUE T€HOTUIINYECKUX CXEM CKPELIUBAHUS
Pa3nen 3. Teopusi 3BoJIIONNH 20
Tema 3.1. OcHoOBHOe coiep:KaHue 4
Hcropus Teopernueckoe odyueHue:
IBOJIIONMOHHOTO | IlepBhIie 2BOMIOIIMOHHBIE KOHLIENINN. ['panyanuctudeckas 3sontonuonHas konuenuus JK.b. Jlamapka.
YUYeHUsl JBxyue cuibl sBostonnu. Kpeanronusm u tpancpopmusm. Cucremaruka K. JIunues u e€ 3HaueHue ains OK 02
(hopMHPOBaHUSI UJIEU IBOTIOLUU OK 04
[IpennocsuIkyu BOZHUKHOBEHHS TapBUHU3MA. DBOJIOIMS BUI0B B Ipupoie. boprba 3a cyiiecTBoBaHue.
EcrecTBennslit 0TO0p. JAuBeprenims npu3HakoB U BUA000pa3zoBanue. OCHOBHBIE MOJOKECHHS
cuHTeTH4YecKoil reopuu sBoonnu (CTI). Ponk 3Bo0O1IMOHHON TeopuH B (pOpMHPOBAaHUHN HAYIHOMN
KapTUHBI MUPa
Tema 3.2. OcHoBHOE coep:xaHue 4
Muxpossomonusi | Teopernueckoe o0yuyeHue:
MUKpO3BOMIOLMS U MAKPOIBOJIIOIUS KaK 3TAalbl 3BOJIFOIIMOHHOTO Mpoliecca. [ eHeTHYeCcKrue OCHOBBI OK 02

sBOIIOIIMU. MyTanuu 1 KOMOMHAIMHU KaK JIEMEHTapHbIN 3BOJIOLMOHHBIN MaTtepual. [lomynsuus kak
JJIEMEHTapHAas €AUHUIA DBOIIOLUH.
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JBrokyne cuibl ((haKToOphl) 3BOMIONMK. MyTallMOHHBIN TPOIecC 1 KOMOMHATHUBHASI N3MEHUYHUBOCTb.
Murpanus. M3oasmus nomyasuii: reorpapudeckas (IpocTpaHCTBEHHAs ), OMOJIOTHYECKas
(penpoayKTHBHAs).

EctectBenHbIl 0TOOp — HANPaBISAOMUN (akTop BOONHH. bopb0a 3a CylecCTBOBaHHE KaK MEXaHU3M
JeWCTBUS €CTECTBEHHOr0 0TOOpa B nomyssAuusax. Bug u ero kpurepuu (mpusHaku). BunoobpaszoBanue kak
pe3yabTaT MUKPO3BOIIOLUU

Tema 3.3. OcHoOBHOE co/lep:KaHue
Maxkpossoouusi | Teoperuueckoe o0yuyeHue:
Maxkpoaosmtonusi. @opMbl 1 OCHOBHBIE HanpaBieHust MakposBostouuu (A.H. Cesepuos). [lytu OK 02
JOCTIDKEHUS OMOJIOTHYECKOTo porpecca: apomopdo3, uauoamanrtamus, o0mas aereaepanus. MeTo sl
M3y4YEHHs] MaKpO3BOJIIOLMH. 3aKOH 3apoAblieBoro cxozactsa (3akon K. bapa). buorenernueckuii 3akon (9.
I'exkens, . Mromep). OOmue 3akOHOMEPHOCTH (TIpaBuIIa) HBOJIIOLUN
Tema 3.4. OcHoOBHOE co/lep:KaHue
BosuukHosenue u | Teopernueckoe o0yyeHue:
pa3BUTHE )KM3HU | ['UIIOTE3bl ¥ TEOPUHU BOSHUKHOBEHMS KU3HU Ha 3eMJIe: KPeallnOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAaHHOE) OK 02
Ha 3emJie 3apoXIeHUE, CTAIMOHAPHOE COCTOSTHHE, TaHCTIepMUs1, Ono1033. Haduano opraHngecKoi SBOIIOIHH. OK 04
[TosiBneHue nepBhIX KIETOK. DBOIIOLM MeTaboIn3Ma. DBOJIOLM MEPBBIX KIETOK. [IpokapuoTsl u
9yKapuoTsl. [Iporcxox/1eHne MHOIOKJIETOUHBIX OPraHU3MOB. BOZHUKHOBEHNE OCHOBHBIX LIapCTB DYKapuoT.
OCHOBHBIE YEPTHI BOJIIOLNN PACTUTENBHOIO MUPa. OCHOBHBIE YEPTHI IBOJIOLNHU )KMBOTHOTO MHUpa
Tema 3.5. OcHoBHOE cogepkaHue
IIpoucxoxnenne | Teopernueckoe o0yueHue:
yeJioBeKa — AHTponosiorus — Hayka o yenoBeke. CucremaTHueckoe nojoxkeHue yenopeka. CxoAcTBO YeI0BeKa C
aHTpOIOreHe3 KUBOTHBIMHU. OTINYHA YEIIOBEKA OT KUBOTHBIX. [IpAMOX0KIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM OK 02
MPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOM cucTeMbl. COOTHOIIEHHE OMOIOTHYECKUX U OK 04

CoMaJIbHBIX (I)aKTopOB B aHTPOIIOI'CHEC3C

OcHoBHBIC CTaAuu aHTPOIIOTCHE3a. I[pI/IOHI/ITCKI/I — IMPCAKU YCIIOBCKA U LIC.IIOBeK006pa3HI>IX 00€3bsH.
HpOTOElHTpOH — OpCAMICCTBCHHUK YCJIOBCKA. ApXﬂHTpOH — I[peBHeﬁHlHﬁ YCJIIOBCK. HaJ'ICOaHTpOH - ,Z[peBHI/Iﬁ
YCIOBCK. HeoaHTpon — YCJIOBCK COBPEMCHHOI'O THUIIA. OBOITIOHS COBpPEMCHHOT'O YCJIOBCKA.
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Yenoeueckue pacsl. OCHOBHBIE OOJIBIINE PACKL: €BPONICOUIHAS (€Bpa3niicKas), HErpo-aBCTPAIIOH IHAS
(’xBaTOpHaNIbHAas ), MOHTOJIOUAHAS (a3UaTCKO-aMepUKaHCKas). BpeMsi 1 MecTO BOBHUKHOBEHUS
4esI0Be4YeCKUX pac. ENMHCTBO uenoBeueckux pac

Paszngea 4. Dxojiorus 14
Tema 4.1. OcHoOBHOE co/iep:KaHue 2
JKoJI0rH4YecKHne Teoperuueckoe o0yueHue:
(pakTopbl 1 Cpensl 0OuTaHNs OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIIIHASA, IOYBCHHAs, BHYTpHOpPTaHU3MeHHast. OU3HKO- OK 01
cpeabl JKU3HH XHUMHAYECKHE 0COOEHHOCTH cpell 0O0MTaHusl opraHnu3mMoB. [Ipucnoco0ienus OpraHu3MoB K KHU3HH B Pa3HBIX OK 07
cpenax. [Tonsitre sxonormueckoro pakropa. Knaccudukarms sxonorudeckux ¢pakropos. [IpaBmiio
munumyma 1O. JInbuxa. 3akon tonepantHoctu B. Hlendopaa
Tema 4.2. OcHoOBHOE co/lep:KaHue 2
Honyasimusi, Teopernueckoe o0yueHue:
cooduecTBa, DKoJoru4eckasi XapakTepuCTUKa BUJA U MOMYJISAUU. DKOJIOTHYECKas HUILA BUAA. DKOJOTHYECKUE OK 01
IKOCHCTEMbI xapaktepucTrku nomyisnun. CoobmiecTBa U 3kocucTeMbl. brorieHos u ero ctpykrypa (B.H. Cykaues). OK 02
Cas13u MeX]ly opraHu3MaMu B 6uoreHo3e. CTpyKTypHble KOMIOHEHTbI 3KOCUCTEMBI: TPOAYLIEHTHI, OK 07
KOHCYMEHTHI, peyleHThl. KpyroBopoT BemiecTB U MOTOK SHEPTHU B dKOocUcTeMe. Tpoduieckre ypoBHHU.
AHTpONOTreHHbIE 3KOCUCTEMBL. ATposKocHCTEMbI. OTIMYHS arpo3KOCUCTEM OT OMOreOEHO30B.
VYp6oskocucrembl. OCHOBHbIE KOMIOHEHTHI YPOOIKOCHCTEM
Tema 4.3. OcHoBHOE cogepkaHue 2
buocdepa - Teoperuueckoe odyueHue:
rjodajabHast buocdepa — xuBast o6onouka 3emnu. Pazsutue npencrasienuii o onocdepe B Tpynax B.U. Bepnanckoro. OK 01
IKOJIOrHYECKasn O6mactu 6uocheps! u e€ coctas. JKuBoe BeriecTBo 6uochepsl u ero GyHKIIUHA OK 02
cucremMa 3aKOHOMEPHOCTH cyliecTBOBaHMs 6nocgepbl. OcobeHHOCTH Orochephl Kak INo0aTbHON IKOCUCTEMBI. OK 07
JluHamuueckoe paBHOBecHe B Onocdepe. PUTMudHOCTh siBjeHU# B Onochepe. KpyroBopoTsl BeliecTs u
OMOTeOXUMHUECKUE LUKJIIBI. ['100anbHbIe SKOJIOrHYecKre Mpo0JIeMbl COBPEMEHHOCTH H IIYTH UX PEILCHUS
Tema 4.4. OCHOBHOE cojIep:KaHue 2 OK 01
Bausinue Teoperuueckoe o0yueHue: OK 02
AHTPONOreHHBIX | AHTPOIIOT€HHbIE BO3/IEUCTBUS HA Ouocdepy. 3arps3HeHns KaK BUJ aHTPOIIOT€HHOTO BO3/1€UCTBUS OK 04
(akTopos Ha (xumuueckoe, pusuuecxoe, buonocuyeckoe, OmMxovl NPOU3E0OCmMaa u nompeobierus). AHTPOTIOTCHHBIC OK 07

onocdepy

BO37eHCTBUS HAa aTMochepy. Bo3aelicTBus Ha ruapocdepy (3aepazHenus u ux uCmoyHuUKU, UCMOUJeHUs
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600). BoszneiictBust Ha utochepy (decpadayust nouesl, 6030elicmaue Ha 20pHbie NOpPood, Heopa).
AHTPOIIOTCHHBIC BO3JICUCTBHS HA OMOTUYECKUE COOOIIECTBA (1eca u pacmumeinbHbie coobuecmaa,
HCUBOMHBLU MUD)

Tema 4.5. OcHoOBHOE co/lep:KaHue 6
Bausinue Teoperuueckoe o0yueHue:
COLMAJILHO- 3110poBbe U ero cocrapistomue. GakTopsl, MOJIOKUTEIBHO U OTPULIATENBHO BIMSAIOLINE HA OPraHU3M
IKOJIOTHYECKHX 4eJoBeKa. BpeaHble MPUBBIYKYU: TOCIEACTBUA U TpodunakTuka. [Ipodiema TeXHOreHHBIX BO3ACHCTBHMA Ha
¢akropoB Ha 3JI0pPOBbE YETIOBEKA (JICKTPOMArHUTHEIC MOJISI, OBITOBAS XUMUS, U30BITOYHBIC ITyMbI, PAJAHALINAS U T.I1.). OK 02
310pOBbeE Apantanys opranu3Ma 4eioBeka K pakTopaM OKpYKarolle cpe/pl. 3aluTHbIE MEXaHU3Mbl OpraHU3Ma OK 04
Ye0BeKa YeNI0BEKA. 310POBbE M pabOTOCIIOCOOHOCT. OK 07
[Tpunuuns! popmMupoBaHus 370poBbecOeperarolero nopeaeHus. Gusznyeckas akTUBHOCTD U 3/10POBbE.
I'pynnsl 310poBbs. OCHOBBI 3aKanuBaHus. buoXuMUYecKHe aclIEKThl paliMOHaIbHOro nuranus. [Ipasuna
0€30I1aCHOT0 UCII0JIb30BaHUS OBITOBBIX IPUOOPOB M TEXHUYECKUX YCTPONUCTB
IIpome:xkyTouyHas aTTecTanus (3K3aMeH) 6
Bcero: 144
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3. YcaoBus peajim3auuu NporpaMMbl 001eo0pa3oBaTeIbHON JUCITUTITIHHBI
3.1. [l peaqu3anuy NPOrpaMmbpl JMCHUILVIMHBI MIPEYCMOTPEH y4eOHast
Jaboparopusi «bnonorus»:

Jlabopatopus «buonoeusy, OCHaIlIEHHbIH 000pyA0BaHUEM:

— TepeABUKHONM MOOMIIBHBIN KJ1acC JJIsl JIUI[ C OTPAHUYECHHBIMHU BO3MOKHOCTSIMU
3n0poBbs (OB3) no Ouosnoruu;

— TOCaJ0YHbIE MECTa sl 00yJaromuxcs (Mo KOJIMYeCTBY 00ydarouuxcs);

— CTOJIbl YYCHUUECKUE JIa0OpATOPHBIE;

— pabodee MeCTO MpenoaBaTes;

— CTOJI IEMOHCTPALlMOHHBIN;

— 11a00paTOPHBIA OCTPOBHOM CTOI;

— KOMIUIEKT BJIQXHBIX MMPEMapaToB IEMOHCTPAIIMOHHBIH;

— KOMIUIEKT TrepOapueB IO CHUCTEMAaTUKE PACTEHUU C ONpeleUTeIbHBIMU
KapTOYKaAMU;

— KOMIUIEKT KOJUIEKIIMI I€MOHCTPAIIMOHHBI;

— U(pPOBOK MUKPOCKOIT OMHOKYJIAPHBIN (C KaMepon);

— TaJ04Ka CTEKJISTHHAS;

—  3QXUM JJI1 IPOOUPOK;

— JIOKKa JJIsSl COKUTaHUS BEIECTB;

— COHUPTOBKA JIAOOpaTOpHAas;

— IITaTUB JIJIsl TIPOOUPOK;

— BOpPOHKa JabopaTopHasi;

— K002 KOHUYECKAsI/KPYTIO0IOHHAS;

— mpobOupkKa;

— CTaKaH;

— crynka (papdopoBas C IECTUKOM;

— [WJIMHAP MEPHBIM;

— KOMIUIEKT MHKpPOIpPENapaToB MO aHATOMUU, OOTAaHUKE, 300JI0THH, OOIen
OMOJIOTHH;

— MMKPOCKON IIKOJIBHBIN C TOACBETKOW;

— ¢ POBON MUKPOCKOIT;

— KOMIUICKT IIPEAMETHBIX U MTOKPOBHBIX CTEKOJT,

— IITaTUB-OOKC JUIsl MPEIMETHBIX CTEKOJ;

— Habop a7 mpenapupoBaHUs;

— JIOTOK JJI pa3laTOYHOIr0 Marepuania;

— Yalleyka Jisl BbIIapuBaHMUS;

— TIPOMBIBAJIKA;
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LIIIATEIb MPSIMOU METAIINYECKUM;
IITaTUB IEMOHCTPALIMOHHBIN;
TUTEIIb;
UIUIILBI TUTEJIBHBIE;
ANEKTPOIUINTKA;
GunbTp OyMarkHBIN;
ndpoBas BuIeoKkaMepa st padoThl C ONTUYECKHUMH TIPUOOPAMH;
MUKPOCKON JIEMOHCTPAlMOHHBII;
ndposas madbopaTopus 1Mo OUOIOTHHU M SKOJIOTHH JJISl YUUTEIS;
ndposas mabopaTopus 1Mo OMOIOTHUHU M KOJIOTHH JIJIS YUECHUKA,
[TIIP-60kc ¢ pacxoaHUKaMU JIJIsi IPOBEACHUS MCCIEAOBATENbCKUX PAbOT MO
OMOJIOTHH U PKOJIOTHH;
neHTpudyra ¢ npooupKamu;
KOMITbIOTEPU3UPOBAHHBIA KOMIUIEKC 71l TPOBEAECHHUS IEMOHCTPALIMOHHBIX U
1abopaTOpHBIX pabOT MO OUOJIOTHH, YKOJIOTUH, €CTECTBO3HAHMS;
pUOOp ISt JEMOHCTPAIIMU BOJIHBIX CBOMCTB IMOYBBI;
Ha0Op JI U3yUEHUS TUIIOB U KAYECTBA MOYB;
npuOop 7151 AEMOHCTPAIIMU BCACBIBAHUS BOJIbI KOPHSIMU,
npubop s OOHApYKEHHs JIBIXaTeIbHOTO Ta3000MeHa Yy pacTeHHil W
KUBOTHBIX;
OMHOKIJIb;
CTOJIMK MTOABEMHO-TIOBOPOTHBIN C HECKOJIBKUMHU TUIOCKOCTSIMU;
KOMIUIEKT 3TUKETOK;
Jyma npenapoBajibHas;
CTEKJIO IPEAMETHOE;
CTEKJIO TOKPOBHOE;
CTEKJISIHHBIN (DJIaKOH C MUIETKOM;
HaOop vamek [letpu;
KOMIUIEKT MOJEIIEU-aNIUIMKAIUN TE€MOHCTPAMOHHBIN;
KOMIUIEKT aHATOMUYECKUX MOJEJEH TEMOHCTPAIMOHHBIM;
Ha0Op MaJICOHTOIOTHICCKUX MYJISDKEH;
KOMIUIEKT OOTAaHUYECKUX MOJIeIeH JEMOHCTPAIlMOHHBIN;
KOMIUIEKT 300JI0TMYECKUX MOJIEJIEN JEMOHCTPALMOHHBIN;
KOMIUJIEKT MYJISKEW IEMOHCTPALIMOHHBIN
CKEJIET YEJIOBEKA;
TOPC YeJIOBEKa pa300pHbIL;
KOMIUIEKT CKEJIETOB Pa3IMYHBIX KJIACCOB )KUBOTHBIX;
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1.

2018.
4.

TaOIUIBI penbeHEIE;

HAOOp TUIOB COEIMHEHUS KOCTEH;

reo0OTaHUYECKasT BUJIKA;

BBICOTOMED;

npu3Ma AHYYHHA,

Oyccoub;

Oypas;

UHCTPYMEHTHI JUISI TIOCAJIKM CESHIIEB M CaXCHIIEB, arpOKYJIbTYp, pabOThI
MAaTOYHBIMU KYJbTypaMu;

TerTuIa (711 yCTAHOBKHU B y4€OHO-OIBITHOM 30HE);

MepHas JICHTA;

CpeACTBa MAJIOM MEXaHHU3alINH;

duToCTEIIAK.;

MOJENb YMHOM TETUIMIIBI,

MOJIUTOH JJIs1 MOAEIUPOBAHUSI YMHOI'O CEJIbCKOTO X0341CTBA;
KOMILJIEKT MMOPTPETOB AJi1 0(hOpMIICHHSI KAOMHETA;

CTOJI Ta0OPATOPHBIM MOCUYHBIIA;

CYLIMJIbHAS TTAHEIIb JIJISl TOCYIbL;

mkad 4151 XpaHeHUs! y4eOHbIX TTOCOOUI;

mkad st XpaHEHUs BIAXKHBIX TIPENapaToB, 3aUPAONIUNACS Ha KITIOY;
mkad st XpaHeHus 1abopaTOPHOM MOCYAbl/TIPUOOPOB;
Ja00PAHTCKUM CTOJ;

CTYJI TaOOPATOPHBIN;

KOMILJIEKT €pIIeH JIJIsl MBIThsI TA0OPAaTOPHOM TTOCY/IbI;
XOJIOMUIBHBIN TIKa;

CYLIMJIBHBIN KA.
3.2. Mu¢popmanuoHHoe oOecnedeHne peau3anu NporpaMmmMbl

OCHOBHBIC HCTOYHUKH:

C

I'un6ept Cxott @. buonorus passutusi. — M.: Jlaboparopus 3uanuii, 2022.
2. JlxambOynatoB 3.M., Pamxkado O.P., MaromenoBa Y.I'.-I'. ®unocodckue

po6JieMbl OMOJOTHYECKHUX U CEIbCKOXO03SMCTBEHHBIX HayK Y4eOHuk. — M.: Kanon

+, 2019.
3. Honnaya A. K. buonorus pazsutus. Yueouunk. — M.: U3gatensctBo CIIOI'Y,

3axBatkuH 1O. A. buonorus HacekoMbix. — M.: JIu6pokom, 2021.
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5. 3axsatkuH lO. A., MuTttomieB U. M., TpetesakoB H. H. buosiorus HacekoMbIX.
— M.: JIubpokom, 2021.

6. Koncrautunos B.M. O0mias ouonorus: Yueonuk / B.M. KoncrautuHos. —
M.: Akagemus, 2019.

7. Jlorosa JI. . boranuka: Mopdosorus 1 aHaTOMHUsI BBICIIIMX pacTeHUN. — M.
Jlenann, 2020.

8. Cwunoposa M.B. buonorus yenoBeka. UenoBek Kak OMOCOIMATBLHOE CYIIECTBO.
VYuebnuk. — M.: Jlans, 2019.

9. Cnecapenko H.A. OcHOBBI OMOJIIOTUM PAa3MHOKEHHSI M Pa3BUTHS. Y4eOHO-
MeToaudeckoe rmocooue qig BO. — M.: Jlans, 2020.

10. Congeii [Ix. I'. HarnmsggHas MeauiuHcKas Onoxumus. YdeOHOe mocobue. —
M.: I'DO0TAP-Menua, 2020.

JlonoJTHUTEeIbHbIE UCTOYHUKH:

1. Crayr Yund, I'pun H. C., Teinop . Yue6noe nocodue. Kommuiekr B 3-X 4. —
M.: JIaGoparopus 3Hanuii, 2023.

2. Teinop /1. buonorus: B 3-x Tomax. — M.: JlabopaTopus 3Hanmii, 2023.

3. TynsxkoBa O. B. buonorus. Yuebnoe mnocobue. — M.: Jlupexkrmenua
[TaGmummar, 2020.

4. Tynaxosa O. B. 30pannbie Bompockl 0011ei Onosnoruu. YueoHoe mocooue.
— M.: Jupexrmenua [Tabnumunr, 2020.

5. VYuncon K., Yonkep [Ix. IlpuHuunsl 1 MeTo1bl OMOXUMHUHU M MOJIEKYJISIPHON
ounonorun. — M.: Jlaboparopus 3nanuid, 2021.

6. Uenmor 0. C. Beenenue B kietouHyro Ouonoruro / YueOHHK. UeTBepToe
u3Janue, nepepadoTanHoe u gonoiaHeHHoe. — M.: AnpanC, 2019.

7. Mamupo . C. Mukpo6uonorus. YuedbHoe nocodue maisa CI1O, 6-e uzg. — M.
Jlanp, 2024.

8. IlImun Ponwsd. HarnsgHnas OHOTEXHOJIOTHS M TCHETHYECKAs] WH)KCHEPHUS. —
M.: JIaGoparopus 3nanuid, 2019.

9. HlycranoBa T. A. buomorus B cxemax, TaOauIaX W pUCYHKax. YdeOHOE
rmocoone. — M.: denuke, 2020.

Ludposrie 00pa3oBaTebHbIE PeCyPChI:

1. IOC Mos mkona Equnelil goctyn k o0pa3oBaTeIbHbIM CEPBUCAM U LIU(PPOBBIM
yueOHbIM  MaTepuajliaM  JJIsi  YYEHUKOB,  poOJUTENed U yuyuTeneu
https://myschool.edu.ru/

2. XpaHWIHIE €IUHON KOJUICKIIMU IU(POBBIX 00pa30BaTEIBHBIX PECYPCOB, TIIE
MPEICTaBJICH  IMAPOKWK  BBIOOp  AJIEKTPOHHBIX  TocoOmit  http://school-
collection.edu.ru/

3. Karanor nuppoBoro odbpaszoBarenbHOro kouteHta https://educont.ru/
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4. bubnmoteka uppoBoro oopazoparenbHOro koutenTa https://urok.apkpro.ru/

5. bubmmoteka Buaeoypokos https://interneturok.ru/

6. ILludposoit 0OpazoBaTeNbHbIN pecypc s Ko https://www.yaklass.ru/
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4. KOHTpOJIb ¥ OLIeHKA Pe3yJ1bTATOB 0CBOCHHsA 0011e00pa30oBaTe/IbHOMI

AUCIHUILIHHDBI

KOHTpO.]Ib H OHOCHKA PC3YyJIbTaTOB OCBOCHMUA O6Hl€06p330B3TCJIBHOI?I JUCHHUITINHBI

PAaCKpBIBAKOTCS

qyepe3

JTUCLUTIIMHAPHBIC

PE3YyJIbTAThHI, HaIpaBJICHHLIC Ha

dbopmupoBanre 0OIMX U MPOGECCHOHATBHBIX KOMIIETCHIINH 0 pa3ziesiaM U TeMaM

coJiepKaHusl yueOHOro MaTepuara.

Oo0mas Pa3nen/Tema T oneHOYHBIX MEPONIPUATHH
KOMIIeTEeHI U
Pa3zpen 1. Kierka —
CTPYKTYPHO-
(pyHKUMOHAILHAS eINHULA
“KMBOT'0
OK 02 Tema Nel.l. 3anonHeHrue TabauIbl C ONUCAHUEM
buonorus xak Hayka METOJIOB MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBaMH M HEJJOCTATKaMHU.
3anonnenue Tabnuipl «Bkiaa yueHbIX B
pa3BUTHE OHOIOTHI
OK 02 Tema Nel.2. 3anonHeHue CPaBHUTEIBHOM TaOIUIIBI
OO01mas xapakTepucThKa CXOJICTBA U Pa3IMUUil )KMBOTO U HE KUBOTO
KU3ZHU
OK 01 Tema Nel.3. OpOHTAIBHBIN OIIPOC
OK 02 buonorudecku BakHbIC [ToaroToBka yCTHBIX COOOIICHUI C
OK 04 XUMHUYECKHUE COCTUHECHNUS Mpe3eHTaunen
OK 01 Tema Nel 4. OrneHuBaemasi JUCKYCCHSI IO BOTIpOcaM
OK 02 CtpykTypHO-(YHKIIMOHATIbHAS | JICKIIUN
OK 04 OpraHu3aIus KIeToK Pa3paboTka MeHTanbHON KapThl MO
KJIaCCU(UKALMU KJIETOK U UX CTPOEHUIO Ha
IIPO- ¥ DYKapUOTHYECKUX U 10 IapCTBaM B
MUHU TPYIIax
OK 01 Tema Nel.S. OpOoHTATBHBIN OMPOC
OK 02 CrpykTypHO-hyHKIHOHAIBHBIE |Pa3zpaboTka rimoccapus
¢bakTopsl HacinencTBEHHOCTH  |PemieHue 3agayd Ha onpeaeeHue
MOCJIeI0BATENHHOCTH HYKJIEOTH]IOB
OK 01 Tema Nel.6. @poHTATBHBINA OIIPOC
OK 02 [Iponieccsl MaTpU4IHOTO Tect «IIponeccel MATPUYHOTO CUHTE3A»

CHHTEC3a

Pemenue 3aga4 Ha onpeneneHne
MOCJIEOBATEIHFHOCTH AMHUHOKHCIIOT B
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MOJIEKYyJIe Oenka

Pemenue 3amay Ha onpenencHue
MOCJIENOBATEILHOCTH AMHUHOKHUCIIOT B
MOJIEKYJIe OelKa B Cydyae U3MEHEHUS
nocjaeaoBaTebHOCTH HyKIeoTu0B JJHK

OK 02 Tema Nel.7. ®poHTAIBHBIN OMPOC
OK 04 Hexkerounsie popmbl )xu3HU [ToaroroBka yCTHBIX COOOIIEHUH C
Ipe3eHTaluen (BUpycHble U
OaktepuanabHble 3a00meBanus. Oome
IIPUHLIMIIBI UCTIOIb30BaHMs JIEKAPCTBEHHBIX
BemiecTB. OcoOOEHHOCTH MPUMEHEHUS
AHTUOMOTUKOB)
OK 02 Tema Nel.8. @poHTANIBHBIN 0Ipoc
OOMeH BelecTs 1 3aroTHeHUEe CPABHUTEITLHOM TAOUIIBI
MIpeBpaleHIe SHEPTUU B XapaKTepUCTHK TUIIOB 0OMEHa BEIIECTB
KIIETKE
OK 02 Tema Nel.9. OO6cyxIeHre o BOmpocam JICKIHH
OK 04 JKU3HEHHBI UK KJIETKHU. Pa3paboTka JIeHThI BpeMEHH KM3HEHHOTO
Muto3. Meiio3 AKJIa
Paznea 2. Ctpoenue u KonrponbHas padora "CTpoeHue n
(pyHKuuM opranusma byHKIIMM opranuzma’”
OK 02 Tema Ne2.1. OueHuBaemasi JUCKyCCUs
OK 04 CrpoeHue opranusma PazpaboTka MEHTaIbHOM KapThl TKAHEH,
OpraHoOB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHusl, )KUBOTHbIE, YEJIOBEK) C KpaTKOu
XapaKTePUCTUKON UX (YHKIIHM
[ToaroroBka u mpeCcTaBICHUE YCTHBIX
co0011IeHUH ¢ pe3eHTanueil (MMMYHHTET,
UH(EKIMOHHBIE 3a00JIeBaHMs, STIHJIEMHH,
BaKI[WHAIINSA )
OK 02 Tema Ne2.2. @poHTANIBHBIN 0Ipoc
@DopMBI pa3MHOKEHUS 3anonHeHHe TabIMIIbI ¢ KPaTKOM
OpPraHHU3MOB XapaKTepUCTUKON U TpuMepaMu Gopm
Pa3MHOKEHUSI OPraHU3MOB
OK 02 Tema Ne2.3. PazpaboTka JIeHTbI BpEMEHH C
OK 04 OHTOreHe3 )KMBOTHBIX U XapaKTEPUCTUKOM 3TAIOB OHTOI€HE3a
4eJI0BeKa OTJIEIIbHOM I'PYMNIION )KMBOTHBIX M Y€IOBEKa
10 MUKPOTpYIIIaM
Tect/ompoc
OK 02 Tema Ne2 4. CocraBneHne KU3HEHHBIX [IUKIOB PACTEHHUU
OK 04 OHTOreHe3 pacTeHH 0 OT/Ie7aM (MOXOBHUHBIC, XBOIIECBUIHBIC,

MarnnopoOTHUKOBUIAHEBIC, TOJIOCEMCHHBIC,

31




IIOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5.

OCHOBHBIE TTIOHATHS T€HETUKU

Pazpabotka rioccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTHU
HaCJIeIOBaHHS

@pPOHTAIBHBIN ONIPOC

Tect 1o Bompocam JIeKIUH

Pewrenue 3amau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJACTBEHHBIX MPU3HAKOB IIPU MOHO-,
JTU-, TOJIMTHOPUIHOM U aHAJIU3UPYIOLIEM
CKpELIMBAHNM, COCTABJICHUE
FCHOTUIIMYCCKHUX CXEM CKPCHIMBAHUA

OK 01
OK 02

Tema Ne2.7.
B3aumoenicTBre TreHOB

Tect

PazpaboTtka rioccapus

Pemenue 3amau Ha onpeneneHue
BEPOSTHOCTH BOSHHUKHOBECHHUS
HACJICJICTBEHHBIX TIPU3HAKOB IIPU
Pa3IMYHBIX TUIAX B3aMMOJCHCTBHS I'€HOB,
COCTaBIICHUE T€HOTUITMYECKUX CXEM
CKpEIIUBaHUS

OK 01
OK 02

Tema Ne2.8.
CueruieHHOe HacJIeJOBaHUE
MIPU3HAKOB

Tect

PazpaboTtka rioccapus

Pemenue 3aiayu Ha onpeeneHue
BEPOATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB MPHU
CICIUICHHOM HaCJIeJOBaHHNH, COCTABJICHHUE
TEHOTUITHYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

Tema Ne2.9.
T'enetuka momna

Tect

Pa3zpaboTka rinoccapus

Pemenue 3aa4 Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB, CIEIUICHHBIX C
MOJIOM, COCTABIIEHUE TEHOTHITMUECKUX CXEM
CKpEIIUBaHUS

OK 01
OK 02

Tema Ne2.10.
I'eHeTnka yenoBeka

Tect

Pa3paboTka rioccapus

Pemenue 3amayd Ha onpeneneHue
BepOSITHOCTI/I BO3HUKHOBCHUA
HACJICACTBECHHBIX HpI/ISHaKOB, I/ICHOJ’II)3Y${
METOBI TeHETHKH YeI0BEKa, COCTABIICHHE
TEHOTUIIMYECKUX CXEM CKPELIMBAHUS
[ToaroToBKa yCTHBIX COOOIIEHUN C
MPE3EHTALNUEN O HACIIEICTBEHHBIX
3a00JIEBAHUIX YEIOBEKA
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OK 01

Tema Ne2.11.

Tect

OK 02 3aKOHOMEPHOCTH U3MEHUYUBOCTH |Penienue 3agaq Ha onpeiesieHne Tumna
OK 04 MyTallM¥ TP TIepeadye HacaeACTBEHHBIX
MPU3HAKOB, COCTaBJICHUE TeHOTUITHYECKHIX
CXEM CKpelIBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenekuusi OpraHu3MoB PazpaboTka rioccapus
Pemenue 3aau Ha onpeneneHue
BO3MO>KHOT'O BOBHUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB IO CEJICKIIUH,
COCTaBJICHUE T€HOTUITUYECKUX CXEM
CKpEIIUBAHUS
Pa3nen 3. Teopus 3BoJ1IONMH
OK 02 Tema 3.1. ®poHTaTBHBINA OITPOC
OK 04 Hcropus 3BOIFOLIMOHHOTO Pa3paboTka 1eHThl BpeMEHH pa3BUTHS
yueHus HBOJIFOIIMOHHOTO YUYEHUS
OK 02 Tema 3.2. ®poHTaTBHBINA OITPOC
Mukpo3BoTIOIHS Pa3paboTka rioccapus TEpMHUHOB
OK 02 Tewma 3.3. OueHnBaemasi JUCKyCCHS
MaxkposBounonus Pa3paboTka rioccapus TEpMUHOB
OK 02 Tewma 3.4. ®poHTaTBHBINA OITPOC
OK 04 Bo3HUKHOBEHME U pa3BUTHE [ToaroroBka u mpeacTaBICHUE YCTHOTO
JKU3HU Ha 3emie COOOIIIEHHS U JICHTHI BpeMEHU
BO3HUKHOBEHHUSI U Pa3BUTHS )KUBOTHOTO U
PacCTUTEIHHOTO MUPA
OK 02 Tema 3.5. OpOHTAIBHBIN OIIPOC
OK 04 [TpoucxoxaeHne yenoBeKa — Pa3paboTka 1€HT BpeMeHU U MEHTaJIbHBIX
AHTPOIOTE€HE3 KapT Ha BBIOOP:
“BOJTIOIHST COBPEMEHHOTO YeJIOBeKa ™,
“BpeMsi 1 IIyTH pacCeJIeHHsI YeJI0BEKA 110
ianete”, “BiusiHue reorpaguieckoil cpesl
Ha MOPGOIIOTHIO U (HU3HOIOTHIO YeTIOBeKa”,
“YenoBeueckue pacsl”, 00CyKaeHne
Pa3pen 4. Dxoaorus
OK 01 Tema 4.1. Tect 1o skoIOTUYECKUM (PaKTOpaM U cpeaam
OK 07 Dkonorudeckue GakTopsl U KU3HHU OPTaHU3MOB
CpeIbl KU3HH.
OK 01 Tema 4.2. CocraBlieHHEe CXeM KPYyroBOpOTa BEIIECTB,
OK 02 [Tomymsiust, cooOIIecTBa, HCIIONIb3YsI MaTEPHUAIIbI JIEKLTUU
OK 07 IKOCUCTEMBI Pemrenne IMPAKTUKO-OPUCHTHPOBAHHBIX

paCUYCTHBIX 3a):[aHHI>i 10 NCPCHOCY BCUICCTBA U
OHEPIUuMr B SKOCUCTEMAX C COCTABJICHUC
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TpouyecKuX mernei u mupamMu; OHoMacchl 1
SHEPTUU

OK 01 Tema 4.3. OueHuBaemasi JUCKycCus

OK 02 buocdepa - rmobanpHas Tecr

OK 07 IKOJIOTMYECKAsl CUCTEMA Pemenne npakTHKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3aJ1a4 Ha OINpeAeSICHUE II0IIa N
HACaXJACHUH JJI1 CHU)KEHUS KOHIICHTPALIUU
YIIJIEKHUCIIOTO Ta3a B aTMOC(epe CBOETO
pervoHa npoKUBaHUS

OK 01 Tema 4.4. Tect

OK 02 Binusinue aHTpOMOreHHbIX Penienue nmpakTHKO-OpUEHTUPOBAHHBIX

OK 04 (hakTopoB Ha OHochepy pacyETHBIX 3a/IaHUM TT0 COXPAHEHUIO

OK 07 IIPUPOAHBIX PECYPCOB CBOETO PETHOHA

MPOXKUBAHUS

OK 02 Tema 4.5. OueHuBaemasi UCKyCCUs

OK 04 Biusguue conuansHO-

OK 07 HKOJIOTUYECKUX (PaKTOpOB Ha

3/10pOBbE YETIOBEKA
OK 01
OK 02 3
Brinonnenue 3x3aMeHaIMOHHBIX 3aJaHUN
OK 04
OK 07
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