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PaGouas mporpamma  0o0mIe00pa3oBaTeILHOIO  y4eOHOIO  MpeaMeTa
«buonorusy pazpadboraHa Ha ocHOBe TpeboBaHul DenepabHOrO TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAapTa cpenHero oodiiero oOpazoBaHus, MeToanMvecKux
pEeKOMEHJIalMii MO pealu3alu CpeAHero ooOlero oOpa3oBaHUS B IMpejaesiax
OCBOGHHMS  00pa3oBaTENbHONM  MPOrpaMMbl  CPEOHEr0  MPOPECCHOHAIBHOIO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO 00miero oOpaszoBanus (yTB. MUHHUCTEPCTBOM
npocBemieust P® 14 ampens 2021 r.), ®enepanbHOro rocyaapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa CpeaHEro MPOo(ecCHOHATLHOTO O00pa3oBaHMS TIO
cnenuanbHocTH: 23.02.07 TexHuueckoe oOCIyKMBAaHHUE M PEMOHT JIBUraTEsei,
CUCTEM HarperaToB aBTomoousel (mpuka3z Munucrepcrsa ooOpazoBanus u Hayku PO
or 09 gexabps 2016 1. No 1568), Ilpumepnoit pabGoueit nporpammsl
obmeobpazoBarenbHOl  auctUIIuHbl - «buonorus» (0a30BBIA  YPOBEHB) IS
npodeccuoHaNbHBIX 00pa30BaTeIbHBIX OpraHU3aIMil, yTBEPKICHHON Ha 3aceqaHuH
CoBera MO OIEHKE COJEpKAHMS W KadyecTBa NPHUMEPHBIX pabovuX MporpaMm
00111e00pa30BaTeIbHOIO0 M COLMAJIbHO-TYMAaHUTAPHOIO  IIMKIOB  CPEIHEro
npodeccuonanbHoro oopazopanus [Iporokon Nel4 ot 30 Hosi6pst 2022 T.
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1. O0mas xapakrepucTuka padoyeid mNporpaMMbl 001€00PA30BATEIBHOIO
Y4eOHOro npeamMera

1.1. Mecro 00meo0pa3oBaTeJbHOIO Y4eOHOr0 mpeAMeTa B CTPYKType
OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbI

OOmeoOpa3oBaTenbHblii  yueOHBIM  mpeameT — «buonorus»  ABisercs
00s13aTeIHLHOM 4aCThIO 0011e00pa30BaTeILHOTO ITUKJIa OCHOBHOM
npodeccruonansHOi 00pa3oBaTebHONW TporpamMmbl B cooTBeTcTBUU ¢ PI'OC 1o
cnenuanbHocTH 23.02.07 TexHunueckoe 0OCIy>)KMBaHWE M PEMOHT JBHUraTeiei,
CHUCTEM HarperaToB aBTOMOOMIIEH

1.2. Ieau m nmiaaHupyeMble pe3yJbTaThbl OCBOCHUS 001Ie00pa30BATEIHLHOIO
Y4eO0HOro nmpeamMera:

1.2.1. Leab 001meo0pa3oBaTe;IbHOI0 Y4€0HOI0 IpeaMeTa

Ilenpto yueObHOTO mnpenmera «buomorus» sBaseTcs ¢GopMUpOBaHUE Y
00ydJaronmmxcsi CUCTEMbl 3HAaHWUN O pa3IUYHBIX YPOBHAX JKU3HU CO 3HAHUEM
COBPEMEHHBIX TMPEJCTABICHUN O >KUBOW MPUPOAE, HABBIKOB IO MPOBEICHUIO
OMONOTUYECKUX  HCCIAEAOBAaHWUM €  COONIFOJICHWEM  OTHYECKUX  HOPM,
apTyMEHTUPOBAHHOW JIMYHOCTHOW TO3HUIIMU 10 OEpPEeKHOMY OTHOIIEHUIO K
OKpYXarolen cpeae.

3amavu:

* MOJy4YeHHe pyHIaMEHTAIbHbIX 3HaHUM 0 Onosornyeckux cucremax (Knerka,
Opranusm, Ilonynsuwms, Bupa, Dkocucrema); MCTOPUM Pa3BUTHS COBPEMEHHBIX
IPEJCTaBICHUA O XMBOW IPUPOJIE, BBIAAIOIIMXCS OTKPBITUAX B OMOJOTMYECKOU
HayKe; poJii OMOJIOTHYeCKON HayKH B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAy4HOH KapTUHBI MUPA; METOAAX HAYYHOI'O IIO3HAHMUS;

* OBJIQJICHUE YMEHHUSMHU JIOTMUECKH MBICIUTh, 0OOCHOBBIBATH MECTO M POJIb
OMOJOTMYECKUX 3HAHUM B MPAKTHYECKOW JESITENBHOCTU JIIOJEH, pa3BUTUHU
COBPEMEHHBIX TEXHOJIOTUH; ONPENENATh XKUBbIE OOBEKTHl B IPHUPOJIE; NTPOBOAUTH
HAOJIOIEHUS 32 HYKOCHCTEMaMHU C ENbI0 UX OMHMCAHUS M BBISIBICHHS €CTECTBEHHBIX
Y QHTPOIOTEHHBIX U3MEHEHUI; HAaXOAUTh U AaHAJIM3UPOBATh MHPOPMALIUIO O JKUBBIX
00BEKTAX;

* pPa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yYaromMxcs B IPOLECCE HM3y4eHUs OMONOrMYECKHX SIBJICHMIA;

BBLAAIOLINXCS TOCTHXKEHUI OMOJIOrMH, BOLLIEAIINX B O0IIEYETOBEUECKYIO KYJIBbTYPY;
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CJIOKHBIX M MPOTUBOPEUYUBBIX MyTEH Pa3BUTUS COBPEMEHHBIX HAYUYHBIX B3TJISJIOB,
ujei, Teopui, KOHUENUUH, TUrnore3 (O CYIIHOCTH W MPOUCXOXKICHUM >KU3HH,
YEJIOBEKa) B XOI€ padOThI C pa3TMYHBIMU UCTOYHUKAMU UH(HOPMAITIH;

e BOCHUTaHUE YOEKIECHHOCTH B HEOOXOJUMOCTH TMO3HAHUS KUBOU MPUPOJIBHI,
HEOOXOJMMOCTH PAIMOHATFHOTO MPUPOIOTIONB30BaHMS, OEPEKHOTO OTHOIICHHS K
IPUPOJIHBIM pecypcaM U OKpYy’Karolllel cpesie, COOCTBEHHOMY 3/I0POBBIO; YBAKCHHUS
K MHEHHIO OMIMOHEHTA MPU 00CYKIEHUHU OMOJIOrMYECKUX MPooIIeM;

e WCIOJIb30BAaHUE TPHOOPETEHHBIX OMOJOTUYECKHX 3HAHWUH W yMEHHWH B
MOBCEJHEBHON KU3HM JJII OLEHKM TOCJIEJICTBUM CBOEH JAesTeNnbHOCTH (U
JEATEeIIbHOCTH JIPYTUX JIIOJEH) MO0 OTHOUIEHUIO K OKpPY’Karoled cpene, 310POBbI0
JIPYTUX JIOJEH U COOCTBEHHOMY 3/I0POBBIO; OOOCHOBaHHWE M COOJIIOJICHHE MEp
nporiIakTUKK 3200JIEBaHM, OKa3aHKE TIEPBOW MOMOIIH MTPU TpaBMax, COOJI0/IEHNE

MpaBuUJI OBEICHUS B IPUPOJIE.

1.2.2. Ilnanupyemblie pe3yJbTaThl 0CBOEHHSI 00111€00pPa30BATEJILHOI0 Y4e0OHOT0
npeamera B cooTBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HayeHne y4eOHOro npeAMeTa UMeET Npu (POPMUPOBAHUH U PA3BUTUU
OK u IIK:



Koa u HamMeHoOBaHHe
(popMupyembIx
KOMIIeTEeHI N

IInanupyemsle pe3yJbTAThI 0CBOCHHUSI y4eOHOT0 MpeaMeTa

Oo6mue

JucuuninHapHbIe

OK 01. Bribupats
CIOCOOBI pemeHus 3a1a4
npodeccHoHATbHON
JeATeIbHOCTH
MIPUMEHHUTEIBHO K
pa3UYHbIM KOHTEKCTAM

B gacTH TPyI0BOT0 BOCIUTAHUSI:

- TOTOBHOCTH K TPY/y, OCO3HAHHE [ICHHOCTH MacTepPCTBa, TPYI0I00HE;

- TOTOBHOCTh K aKTHBHOH MEATEIHHOCTH TEXHOJOTHYECKON M COIMATBLHOMN
HAIPaBJICHHOCTH,  CIIOCOOHOCTh  WHUIIMHAPOBATh,  IUIAHUPOBATH |
CaMOCTOSITEIIFHO BBIMOJHATH TAKYIO JICATEILHOCTD;

- HWHTepec K pa3nyHbIM chepam npodeCCHOHATBHON AeITeTLHOCTH.
OgtaicHrEe YHUBEPCAIBHBIMY YICOHBIMH ITO3HABATEIBHBIMH JCHCTBUSMHE:
a) 0a30BbIe JJOrHYECKHe TeiicTBHUSI:

- CaMOCTOATEIBHO (OPMYJIMPOBATE U AaKTYaJIM3UPOBaTh MPOOJIEMY,
paccMaTpuBaTh €€ BCCCTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIA MPU3HAK WJIM OCHOBAHMS IJISI CPABHCHHS,
knaccuukanuu u 0000IIeHNUS;

- ONpEHCIATh LENH ACATCIbHOCTH, 3a1aBaTh MAapaMeTPbl U KPUTEPHUH HX
JOCTIDKCHUSI,  BBISBISATD  3aKOHOMEPDHOCTH ¥ NPOTHBOPEYHMS B
paccMaTpUBAEMBIX SBICHUAX;

- BHOCUTh KOPPEKTHBBI B JICATCILHOCTh, OIICHUBAaTh COOTBETCTBHC
Pe3yJIbTaTOB LEJSIM, OLICHUBATH PUCKH TIOCIICCTBUI ICATCIIHOCTH;

- pa3BHBATh KPEATHBHOEC MBIILJICHHUE IPH PEIICHUH XMU3HEHHBIX MPOOIIEM

0) 0a3oBbIe HCCAEN0BATEIbLCKIE IeHCTBHS:

- BIaJNCTh  HABBIKAMH  y4COHO-HCCIICIOBATCIBCKOW W
JICSITEIbHOCTH, HABBIKAMHY Pa3peIICHUS MPOOIIeM;

- BBISIBJIITh NPHYMHHO-CIICACTBEHHBIC CBS3M W aKTyaJIM3MPOBATh 3a1ady,
BBIIBUTATh TMIIOTE3Y €€ PCIICHHS, HAXOAUTh APT'YMEHTHI IS TOKAa3aTeIbCTBa
CBOMX YTBEP)KICHHIA, 3a1aBaTh ITAPAMETPHI K KPUTECPHU PEIICHUS;

- aHaIM3WPOBATh IOJYYCHHBIC B XOJAE pCIICHUS 3aJadd pPe3yJIbTaThl,
KPUTHYECKH OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MCHCHHE B
HOBBIX YCIIOBHSX;

- yMETh MEPCHOCUTH 3HAHWSA B MMO3HABATECIILHYIO M MPAKTHYCCKYIO 00JacTh
JKU3HEICATEIILHOCTH,

- YMETh MHTETPHUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMCTHBIX 00JIacTei;

- BBIJBUTATh HOBBIC HJICH, MIPEIATaTh OPUTHHAIBHBIC TOIXOBI H PEIICHUS;
CITOCOOHOCTH MX MCIOJB30BaHUs B TO3HABATEILHON M COIIMATbHOM
TIPaKTHKE

MPOEKTHON

- chopMHPOBATh 3HAHUS O MECTE U POJIM OMOJIOTHH B

CHCTEME €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHU COBPEMEHHOI
€CTECTBEHHOHAYYHOH KaPTHHBI MUPA, B IIO3HAHUH 3aKOHOB TIPHUPOIBI
W pEmICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3THYECKHX,
9KOHOMHYECKHUX, IKOJIOTHUCCKUX MPOOIIEM YEIIOBEUCCTBA, & TAKXKE B
PEIICHUH BOIIPOCOBPAIIMOHAIEHOTO MIPUPOJIOTIONE30BAHHS; B
(hopMUpPOBAaHHUU IICHHOCTHOTO OTHOIICHHS K TIPUPOJE, OOILIECCTBY,
YEIIOBEKY; O BKJIAJIC POCCUICKUX U 3apYOCKHBIX YUCHBIX - OHOJIOTOB
B pa3BUTHE OHOJIOTUH; (H)YHKIIMOHATHHON IPaMOTHOCTH YEIIOBEKA JIIs
PeIICHUs )KU3HCHHBIX TPO0IeM,

- yMeTh BIANETh CHCTEMOW OHMOJOTHYECKHX 3HAHHHA, KOTOpas
BKJIIOYAeT:

OCHOBOIIOJIAralomye ONOJOTHYECKNE TEPMHUHBI U TOHATHSA (KU3HB,
KIICTKa, TKaHb, OPraH, OPraHW3M, BHJ, MOMYJSALHUSA, SKOCHCTEMA,

ouorieHo3, Owocdepa; MeTabOIU3M, TOMEOCTa3, KJICTOYHBIN
UMMYHHTET, OHOCHHTE3 Oeika, OMOMOIMUMEDPDI,  JTUCKPETHOCTD,
caMoperyJIsiiusi,

CaMOBOCIIPOU3BEJIEHNE, HACIECTBEHHOCTh, U3MEHUYHUBOCTb,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHUE);

Ouosnorudeckue TeopuH: KieTouHas Teopus T. IllBanma, M
[netinena, P. Bupxosa; kjioHaIbHO-CEIEKTUBHOTO UMMYyHHUTEeTa [1.
Opnux, 1.1. MeunnkoBa, XxpOMOCOMHasI TEOPHs HACIIEICTBEHHOCTH
T. Moprana, 3akoH 3apoapiiieBoro cxoactsa K. bapa, sBomonnonnas
teopusi Y. JlapBuHa, cUHTETHUYECKas TEOPHUS HBOJIOLUU, TEOPHUS
anTponoreHe3a Y. JlapsuHa; Teopus ouoreonenoza B.H. Cykauésa;
yuennss H.M. BasunoBa - o Ilentpax wmHoOroo0Gpaszuss u
MIPOUCXOXKACHUS KylIbTypHBIX pacTeHuid, A.H. CeBeprosa - 0 myTsx
W HampaBIeHIsIX 3Bomonuu, B.1. BepHaackoro - o 6uocdepe;
3aKOHBI  (eIMHOOOpa3Ws  IMOTOMKOB  IEPBOTO  IIOKOJIEHHUS,
pacuieryieHus] TPU3HAKOB, HE3aBUCUMOIO HACJEI0BaHUS PU3HAKOB
I'. Menzens, cUeIIEHHOTO HACIEOBAaHUS MPU3HAKOB M HAPYIICHUS
cuerienus reHoB T. MopraHa; TOMOJIOTUYECKHX PSAJIOB B
HaclieACTBeHHON wm3MeHunmBocTH H.J. BaBuiioBa, reHETHYECKOTO
pasHoBecus Jlx. Xapau u B. BaitnO6epra; 3apoapieBoro cxoucrsa K.




Bapa, Ouorenermyeckoro 3akoHa . [ekkems, ®. Mromrepa);
MIPUHIMIBI (YUCTOTHI FaMeT, KOMIUIeMeHTapHoe™);

npapuia (MuauMyma FO. JInOuxa, 3KOJOrHYeCKO THUPaMUIIbI YHCEIT,
OuoMacchl W 3HEPTHH); TUIOTE3bl (KoamepBaTHoW A.M. Omnapuna,
nepeuaHOro Oynmpona JIk. XosnpgeitHa, mukpocdhep C. Dokca,
puboszuma T. Uek);

- chopMupoBaTh YMEHUS pacKpbIBaTh conepKaHue
OCHOBOIIOJIATaIOMUX OHOJIOTHYECKUX TEOPHUI U TUIIOTE3: KIETOYHOH,
XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOW, IPOUCXOXKICHHS
JKU3HM M 4YEJIOBEKa; BIIAJICHUC CHUCTEMOH 3HAHMH 00 OCHOBHBIX
METOJaX HAy4YHOI'O IO3HAHHS HCIONB3YEMbIX B OHOJIOTHYCCKHX
HCCIICIIOBAHUSX JKUBBIX OOBCKTOB M 3KOCHUCTEM (OMHCAHHE,
M3MEPCHHUE, MPOBEACHUC HAOJIOACHUN); CIOcO0aMH BBISBICHUS WU
OIICHKY aHTPOIOI'CHHBIX H3MCHEHUI B IPUPOJIC;

- copMHpOBaTH  YMEHHS  PACKPBIBATH  OCHOBOIIOJATAIOIINE
Ouosnorudeckre 3akoHbl u 3akoHoMepHoctu (I'. Menpmens, T.
Moprana, H.W. BaBunopa, D. I'ekkens, ®. Mriomrepa, K. bapa),
TPaHUIIBI UX TIPAMEHUMOCTH K KHBBIM CHCTEMaM;

- YMETb BBLICJIATh CYIICCTBCHHBIC IPU3HAKH:

CTPOCHUS BUPYCOB, KJICTOK MPOKAPUOT U IYKAPHOT; OJHOKICTOUHBIX
¥ MHOTOKJICTOYHBIX OPTraHU3MOB, BUJIOB, OMOTCOLIEHO30B, 3KOCHCTEM
u 6uochepsr;

CTPOCHHSI OPTaHOB M CHCTEM OpPraHOB pACTCHHH, >XUBOTHBIX,
YeNoBeKa; TPOIECCOB JKU3HEACATENbHOCTH, IPOTEKAIOMNX B
OpraHu3Max pacTCHHH, )KUBOTHBIX M YEJIOBEKa;

OMOJIOTUIECKHX MPOIIECCOB: 0OMEHA BEIIECTB (METa0O0IN3M),
HH(OPMAIIMH U TIPEBPAIICHHS SHEPTHUH, OPOKEHHS, aBTOTPO(HHOTO 1
reTepoTpO(HOTrO THIIOB MUTaHUSA, OTOCHHTE3a U XEMOCHHTE3a,
MHUTO33a, ME03a, raMeTOreHe3a, IMOpHOTeHe3a,
MOCTIMOPHOHAIFHOTO Pa3BUTHS, PA3MHOKCHUS, HHAUBHYaTBHOTO
pa3BUTHS OpraHu3Ma (OHTOTEHe3a), B3aUMOICHCTBHS TEHOB,
reTepo3nca; NeicTBHI UCKYCCTBEHHOTO 0TOOpA,
CTaOMIIN3HPYIOMIETO, IBIXKYIIETO U Pa3phIBAIOIIEI0 €CTECTBEHHOTO
0TOOpa; ATTONMATPUIECKOTO W CUMITATPUIECKOTO BHI000pa30BAHNS;
BIIHSTHUS IBWKYIIMX CHJI SBOJIFOIIMH HA TeHO(OHT TIOMY IS,
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB K cpezie 0OMTaHus, YepeaOBaHH
HaTPaBJICHUH SBOJIIOLNH; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTHH

B DKOCHCTEMAX;

- TpuUOOPECTH OMBIT MPUMCHEHHS OCHOBHBIX METOJIOB HAYYHOTO
MMO3HAHUS, UCIOJIB3YEMBIX B OHOJOTHH: HAONIOACHUS W OIMHCAHUS
JKUBBIX CHCTEM, TIPOIIECCOB U SBJICHUI; OPTaHU3aI[UN U MIPOBEACHUS
OHMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIABIDKEHHS THIIOTE3, BBISBISTH




3aBHCUMOCTH MEXIY HCCICAYEMBIMH BEIUYMHAMH, OOBICHATH
MONyYCHHBIC  PEe3yabTaThl H  (OPMYIHPOBATH  BBIBOJBI  C
KCIOJIh30BAHUEM HAYYHBIX OHATHUH, TCOPHI U 3aKOHOB;

- chopMupoBaTh YMEHHUS BBIACIATH CYIICCTBEHHBIC

MIPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKICTOTHBIX
W MHOTOKJIECTOYHBIX OpPraHW3MOB, BHIOB, OHOTEOIICHO30B U
9KOCHCTEM; OCOOCHHOCTH MpOIECCOB OOMEHa BEIIECTB H
MPEBpAICHUS] JHEPTUU B KIETKE, (POTOCHHTE3Q, IIACTUYECCKOTO U
JHEPreTUYECKOr0  OOMEHa, XCMOCHHTE3a, MHTO3a, Meio3a,
OILIOJIOTBOPCHHS, PAa3BUTUS U PA3MHOXKCHHUS, HHIMBHUIYaIbHOTO
pa3BuTHs opraHu3Ma (OHTOreHe3a), OOphOBI 3a CYIECTBOBaHHE,
€CTECTBEHHOTO 0TOOpa, BU000PAa30BaHuUs, MPHUCIIOCOOICHHOCTU
OpPTaHU3MOB K cpesie OOMTaHUs, BIUSHUSI KOMIOHEHTOB 3KOCHCTEM,
AQHTPOIIOTEHHBIX M3MEHEHHA B JKOCHCTEMax CBOEH MECTHOCTH,
KpYTroBOpPOTa BEIIECTB U MpeBpalleHue dHeprun B 6uochepe;
copMHpPOBATE YMEHHS MPHUMEHSATh IIONyYCHHBIC 3HAHUS UL
00BsICHEHUSI OMOJIOTHYECKUX TIPOLIECCOB U SBICHHUHU, JJIS MPHUHATHS
MPAKTUUYECKUX PEIICHW B TOBCEAHEBHOW JKM3HU C LEIBIO
obecrieueHns 0E30IACHOCTH  CBOETO  3JI0POBbSI M 370pOBbBA
OKPYKAIOIIKX JIFOJCH, COOII0ICHUS 300POBOTO 00pa3a KHU3HU, HOPM
rPaMOTHOTO TMOBEICHHUS B OKpYXKAroIIeH NPUPOJHON cpeje;
MMOHUMAaHKUE HEOOXOIUMOCTH UCIIOIh30BAHUS JTIOCTHYKECHUI
COBPEMCHHOW OWOJOTMH W OWOTECXHOJIOTHH I PalMOHAIBHOTO
MIPUPOJOIIONB30BAHNS;  YMEHHE HCIOJIB30BATh COOTBETCTBYIOIINE
apryMeHTHI, OWOJIOTHYECKYI0 TEPMUHOJOTHIO W CHMBOJHKY JJIS
JIOKA3aTeNbCTBA POJCTBA OPTaHM3MOB PA3HBIX CHCTEMATHIECKHUX
TPYIIT; B3aUMOCBS3M OPTaHU3MOB M CpEIsl OOWTaHUS; €IHHCTBA
YEeIIOBEYECKNX pac; HEOOXOAMMOCTH 3I0POBOTO 0O0pasza KH3HH,
COXpaHEHHS pa3HOOOpa3usi BHIOB M OKOCHCTEM, KaK YCIOBHUS
COCYIIICCTBOBAHHUS MIPUPOIBI M YSIIOBEUCCTBA;

- chopmupoBaTh yYMEHHS pemaTh OHOJOTHYECKHE  3aJladH,
COCTaBIIATh TCHOTUIMYCCKHE CXEMBI CKPCUIMBAHUSA JJS Pa3HBIX
TUIIOB HACIIEOBAHMSA MPU3HAKOB Y OPTaHU3MOB, COCTABISATH CXEMBI
TepeHoca BEIIECTB W DHEPIMH B JKOocHcTeMaxX (IenH NHUTaHWA,
MMUIIEBbIE CETH), BBIABIATH MPUYHHHO-CIICACTBEHHBIE CBS3H MEKIY
HCCIIEAYeMBIMH  OHMOJIOTHUECKUMH OOBEKTaMH, IpoIeccaMd |
SBJICHUSMH; JIENIaTh BRIBOBI U TPOTHO3BI HA OCHOBAHUH OTYYEHHBIX
pe3yIbTaTOB;

- chopMHPOBATH YMCHHS KPUTHUYCCKH OIICHUBATH

vHPOpPMANUIO  OMOJOTMYECKOTO  COJCPIKAHUS,  BKIIFOYAIOIIYIO
[ICCBJIOHAYYHbIC 3HAHWSA W3 PAa3JIMYHBIX HCTOYHUKOB (CpeacTBa
MacCoOBOM  HMH(QOpPMAIMH, HAYIHO-TIONMYJISIPHBICE  MaTepHalIbl);




HWHTEPIPETUPOBATH STHYCCKHE ACTICKTHI COBPEMCHHBIX
HCCIICZIOBAHUI B OMOJIOTUH, MEAULIUHE, OMOTEXHOJIOTHH;
paccMarpuBaTh rI00aNbHEIC 9KOJIOTHYCCKUE POOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH I10 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3HIHI0, YMEHUE OLICHUBATH THYECKUE ACTIEKThI COBPEMEHHBIX
WCCHEIOBaHUHA B 00JacTH OWOTEXHOJOTMM ¥ TEHETHYECKHX
TEXHOJIOTUH (KIIOHUpOBaHME, HCKYCCTBEHHO®
OIUIOIOTBOPEHHUE, HAMpPABICHHOE W3MEHEHHE T'eHOMa M CO3/aHHe
TPaHCTeHHBIX OPTaHU3MOB);

- chopMHpPOBATH YMCHUS CO3/IaBaTh COOCTBEHHBIC ITUCEMCHHBIC U
YCTHBIC COOOILNCHHUS Ha OCHOBE OHMOJIOTMYECKO uHopManuu u3
HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO HCIOJIb30BATh TOHITUHHBIN
amnmapar OMOJIOTHH;

- yMeTh BBIJIBUT'aTh TUIIOTE3HI, MPOBEPATH ux
IKCIEPUMEHTAIbHBIMU CpeACTBaMH, bopmynupys Lelb
HCCIICIIOBAHUSI, aHAJU3UPOBATh MOJYYCHHBIC PE3YJIBTAThl U JIENATh
BBIBOJIBI;

MPUHUMATPH YYaCTHE B HAYYHO-UCCIICIOBATEIBCKON paboTe 1Mo
OHOJIOTHY, SKOJIOTUH U MEIIUIMHE, IPOBOAMMON Ha 0a3e MKOIBHBIX
HAy4YHBIX O0IECTB ¥ MyOIMYHO PEACTABIATEH HOJTYYCHHBIC
pe3yIbTaThl HA YYCHUYCCKUX KOH(PEPEHIHSIX PA3HOTO YPOBHS;

OK 02. Hcnons3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOWCKA, aHAIN3a U
HMHTEPIIPETalnu
uHpOPMAIIUA U
HH(OPMAITMOHHBIE
TEXHOJIOTUH JJIS
BBITIOJTHEHHS 3314
mpodecCHOHATBHON
JICSITETBHOCTH

B o0nacTu neHHOCTH HAyYHOTO O3HAHUS:

- chopMHPOBaHHOE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHs HAyKW W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
JMajore KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEro Mecra B
MOJTUKYITBTYPHOM MHPCE;

- COBEpIICHCTBOBAaHHE SI3IKOBOW M YUTATEIBbCKOM KYJIbTYPhI Kak CpelcTBa
B3aUMO/ICHCTBUS MEXKIY JIFOIBMH U TTO3HAHUS MHPa;

- OCO3HaHHE IEHHOCTH HAYYHOM JIeSTeIbHOCTH, TOTOBHOCTh OCYILECTBIIATh
MPOCKTHYI0 M HCCIEIOBATEIbCKYIO ACATEIBHOCTh HHIMBHAYyaJIbHO U B
rpyIme;

OBnajieHre YHUBEPCAIbHBIMH yIEOHBIMU TI03HABATESIBHBIMHU JICHCTBUSAMU:
B) paboTa ¢ nHpOopMarmei

- BJaJieTh HaBBIKAMHU MOJy4YeHHs HHGOPMAIMH W3 HMCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEJILHO OCYILECTBIIATH ITOUCK, aHAJIHN3, CUCTEMaTH3aLHUIO 1
MHTEPIIPETANNIO HHPOPMAIIMK Pa3IndHbIX BUIOB U (DOPM MPEACTaBICHNUS;

- co3maBaTb TEKCTHl B pa3JIMUHBIX (opMmarax ¢ y4eTOM Ha3zHAYCHUS
uHGOpPMAIMM ¥ TIEJeBOW AayAWTOPHH, BBIOMpas ONTUMAaJbHYIO (HOpMy
MPEIICTABIICHUS U BU3yaJIH3allHK;

- OIICHHBATh IOCTOBEPHOCTb, JIETUTUMHOCTh HH(OPMAIHH, €€ COOTBETCTBUE
MIPaBOBBIM M MOPaJIbHO-ITHYECKIM HOpMaM;

- copMHpOBaTh YMEHHS KPUTHYECKH OICHWBATH MH(OpPMAIIIO
OHMOJIOTHYECKOTO  CONEp)KaHWs, BKIIOYAIONIYI0 IICEBJOHAYYHBIE
3HaHUS W3 PasIUYHBIX HCTOYHWKOB  (CpeacTBa  MacCOBOH
rHpOPMANNH, HAYIHO-TIOIYISIPHBIC MaTePHabl); HHTEPIPETHPOBATh
JTHYCCKUE AaCIEKThl COBPEMCHHBIX HCCIICOBAaHUA B OHOJOTHH,
MEHUIUHE, OMOTEXHOJIOTHY;

HUHTCPHIPETUPOBATH OTHYCCKHUC ACIICKThI COBPEMCHHBIX
I/ICCJ'IG,HOB&HI/Iﬁ B 6I/IOJ'I01"I/II/I, MCIUINHEC, 6I/IOTCXHOHOFI/II/I;
paccMaTpuBaTh rao0anbHEIC OKOJIOT'MYCCKHUC np06neM},1

COBPEMCHHOCTH, OPMHUPOBATH TI0 OTHOIIICHHUIO K HUM COOCTBCHHYIO
TO3UII0, YMEHHUE OIICHHBATh JTHYECKHE AaCIEeKThl COBPEMEHHBIX
HMCCIIEA0BAaHMI B 00/1aCTH OMOTEXHOJOTHH U T€HETHYECKUX
TEXHOJIOTUH

(KJIOHMpOBaHHWE, WCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPaBIICHHOE
M3MEHEHHE TeHOMA U CO3JIaHue TPAHCTEHHBIX OPTaHU3MOB);

- chopMHpoBaTh YMEHHsI CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC H
YCTHBIC COOOINCHHWS Ha OCHOBE OHMOJIOTHYECKOH WHpopMaruum u3
HECKOJIbKUX HCTOYHUKOB, TPAaMOTHO MHCIIOJIb30BATh MOHITHHHBII
amnmapar OHOJIOTHU




-HCIIONIb30BAaTh  CPEINCTBa HMH(GOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B  PCHICHUM  KOTHUTHBHBIX, = KOMMYHHKATUBHBIX H
OpPraHU3AI[MOHHBIX 3aJad C COOJIOJICHUEM TpPEeOOBaHUI SPrOHOMHKH,
TEXHUKH OE30MaCHOCTH, THIHEHBI, pPECypCcOCOCpPEekKEHUs, MPaBOBbIX U
JTUYECKUX HOPM, HOPM HH(POPMAIMOHHOW 0€30TTaCHOCTH;
BIafieTh ~ HABBIKAMU  PACHO3HABAHUS W 3aIIUTHI
HHOOPMAITMOHHOW 0€30TTACHOCTH TUIHOCTH

nH(pOpPMAINH,

OK 04. 3ddexTrBHO
B3aNUMOJIEHNCTBOBAThH U

paboTaTh B

KOJUICKTHUBC U KOMaH/JIC

- FOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATCIBHOCTH U CaAMOOIIPEACIICHUIO,

-OBIIQZICHNE HaBBIKAMH  Y4€OHO-HCCIIEIOBATENIbCKOM, TPOCKTHOH W
COIIMAIbHOM IESITEIbHOCTH,

OBinanenne YHHMBePCAJIbHBIMH KOMMYHHKATHBHBIMH
nelCcTBUSIMMU:

0) coBMeCTHAS AeATeJIbHOCTD:

- MOHWMATh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW |

WHAWBHAIYATbHOHN pabOTHI;

- OpUHUMATh 1€ COBMECTHOM JesTeNIbHOCTH, OpPraHU30BHIBATH U
KOOPIMHUPOBATH ACUCTBUS IO €€ JOCTUIKEHHIO: COCTABIISITh IJIaH IEHCTBUH,
pacmpeiensTh poJid ¢ y4eTOM MHEHHI YYaCTHHUKOB OOCYXIATh PE3yJbTAThI
COBMECTHOH pabOThI; KOOPAWHUPOBATH M BHIMONHATH PabOTy B YCIOBHUSIX
PCALHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYWIECTBISTh TNO3UTHUBHOE CTPAaTETHUECKOE TOBEACHHE B Pa3IUYHBIX
CUTYalHsX, MIPOSBIATH TBOPUECTBO M BOOOpaKEHNE, OBITH HHUIIATHBHBIM
OBJ1aieHnie YHUBEPCAJIBLHBIMH PeryJIiTHBHBIMHU AeiiCTBUAMU:

') IPUHSITHE ce0s1 U APYTUX JIIojeii:

- NPUHUMATh MOTUBBI W apTyMEHTHI
pe3yAbTaTOB ACSTEIBbHOCTH;

- TIpU3HAaBaTh CBOE MPABO M MPABO IPYTUX JIOACH Ha OIIHOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C TIO3HIIMH JPYTOTO YeJIOBEKa

JIpYruxX JIIOAEH TIpH aHajIHu3e

- cthopMHpOBaTh yMEHHS CO3/1aBaTh COOCTBEHHBIC TMCHbMEHHBIE U
YCTHBIE COOOLICHUsI HA OCHOBE OMOJOrMYeckod WH(OpMALUHU H3
HECKOJIBKUX HCTOUYHUKOB, TPaMOTHO HCIOJb30BAaTh IOHSITUNHBII
anmapat OMoJIoTHY;

- yMeTh BBIJIBUTATh TUIIOTE3HI, MIPOBEPATH nx
SKCIEPUMEHTATbHBIMA CpEeICTBaMH, bopmynHpys eI
WCCIICIOBAHUS, aHAJTN3UPOBATh IMONYUCHHBIC PE3YJIbTAaTHl M [IENIaTh
BBIBOJIBI;

MIPUHUMATH YYaCTHE B HAYYHO-HCCIIETOBATEIHCKON paboTe 1Mo
OMOJIOr MY, SKOJIOTUH U MEAMIMHE, TPOBOJANMOM Ha 0a3e MIKOJIBHBIX
HayY4HBIX OOIIECTB U MTyOJIIMYHO NPEJICTABIATH M1OJy4YECHHbIC
pe3ysbTaThl Ha YYeHHYECKUX KOH(PEPEHIUIX Pa3HOTO YPOBHS

OK 07. ConeiicTBOBaThH
COXPaHCHHIO
OKpY>Karoliei cpeipl,
pecypcocOepeKreHuIo,
TIPUMEHSTH 3HAHUS 00
M3MCHCHHHU KJIMMAaTa,
MIPUHIUTIEL OEPEKITUBOTO
MPOU3BOJICTBA,

3¢ (heKTHBHO IEHCTBOBATH
B YUPE3BBIYAITHBIX
CUTYaIHsIX

B 061acTH 3K0JI0THY€CKOT0 BOCIUTAHUSA:

- chopMuUpOBaHHE SKOIOTHYECKOH KyIbTYPHl, TOHUMAaHUEC BIHSHUSA
COIIMAJIbHO-O)KOHOMHYECKUX TMPOLECCOB HA COCTOSHUE TPUPOAHONH H
COLIMAILHOW Cpe/ibl, OCO3HAHHE TIIO0ANTBHOTO XapaKTepa AKOJOTHYSCKUX
npobiem;

- IJJAHUPOBAHWE W OCYIIECTBIEHWE JCHCTBUN B OKpyKarouied cpene Ha
OCHOBE 3HaHMUS 1IeJIEN YCTONYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUSATHE ACHCTBUN, MPUHOCSIINX BPEJl OKpYKarollei cpene;

- yMEHHE MPOTHO3UPOBATH HEOIATONPUSITHEIC SKOJIOTHUCCKUE TIOCICACTBUS
MpeANPUHUMAEMBIX IeHCTBUH, MPEIOTBpaIlaTh UX;

- pacIIpeHne OIbITa AeITEIHHOCTH SKOIOTHIECKOH HAallPaBICHHOCTH;
OBIIAJICHUC HABBIKAMH y4COHO-UCCIICIOBATEIBCKON, IPOCKTHOW U
CONMAIEHON AEATENbHOCTH

- BJIAJCTh CHCTEMOW 3HaHHMUA OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, UCIIOJIb3YEMbIX B OMOJIOTHUECKUX MCCIIEIOBAHUSIX KUBBIX
O0BEKTOB M 3KOCHUCTEM (OIHCaHHWE, W3MEPCHHUE, MPOBEIACHUC
HAOIOACHU); croco0aMy BBISBICHUS M OLICHKHA aHTPOMOTCHHBIX
U3MCHCHHI B IIPUPOJIC;

- YMETb BBISIBIISATh OTJIMYHUTENIbHBIC IPU3HAKH )KUBBIX

CHCTEM, B TOM 4HCJIe TPHOOB, PACTEHHM, )KUBOTHBIX U YEIOBEKa;
MPUCTIOCOOJICHHOCTh BUAOB K cpeie OOWTaHUS, a0MOTHYECKUX H
OMOTHYECKMX KOMIIOHEHTOB YKOCHUCTEM, B3aUMOCBSI3ei

OpraHW3MOB B COOOIIECTBAX,

AHTPOTIOTEHHBIX U3MEHEHHI B 9KOCUCTEMAX CBOCH MECTHOCTH;
YMETh BBIICIATH CYIIECTBCHHBIC IPU3HAKN OMOJIOTHUCCKUX
IporeccoB: oOMeHa BemecTs (MeTabo3M), nHpopManuu u
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MpeBpaIlCHUs SHEPTHU, OPOKEHUs, aBTOTPOGHOTO U
reTepoTPO(HOTrO THIIOB MUTaHUSA, OTOCHHTE3a U XEMOCHHTE34,
MHTO33a, MEi03a, raMeTOoreHe3a, IMOpHOreHesa,
MOCTIMOPHOHAIFHOTO PAa3BUTHS, PA3MHOKEHHUS, HHANBHYaTBHOTO
pa3BHUTHA OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBHUS TEHOB,
reTepo3unca; JeUCTBUI HCKYCCTBEHHOT'O 0TOOpA,
CTaOMIIN3HPYIOIIETO, IBIKYIIETO U Pa3phIBAIOIIEr0 €CTECTBEHHOTO
0TOOpa; aTONMATPUIECKOTO W CUMITATPUIECKOTO BHI000pa30BAHNS;
BIIMSTHUS IBIKYIIMX CHJI 9BOJIFOIIMH HA TeHO(OHT TIOMYJISIIHM;
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpefic 0OUTaHUs, YepeAOBaAHMS
HATIPABJICHUH YBOJIIOLMHU; KPYTOBOPOTA BEUICCTB M MMOTOKA SHEPTHH
B DKOCHUCTEMAX

IIpodeccuonanbubie IIpakTHyeckHii ONbIT: YMenns: 3HaHus:
KOMIICTeHIIHH:

IIK 4.1. IIpakTH4yeckHii oNbIT: Ymenusti: [IpoBoIUTE 1EMOHTaKHO-MOHTaXHBIE PAOOTHI 3nanus: TpeOGoBaHUs MPaBIII TEXHUKH 0€3011aCHOCTH
BoIsSBIATE nedpexrsr | [loaroroska asromobmis K 9JIEMEHTOB Ky30Ba ¥ IPYTHX y3JI0B aBTOMOOMIIS. TIPY [IPOBEJICHUH JIEMOHTaKHO-MOHTaXKHBIX PadoT.

aBTOMO 6I/IHLHBIXKy30BOB.

MPOBEICHUIO PaboT 1Mo
KOHTPOJIIO TEXHUYECKUX
rnapameTpoB Ky30Ba.
ITon6op n ucnosp3oBaHue
obopymoBaHus,
MIPUCTIOCOOICHUH 1
HWHCTPYMEHTOB ISl
MIPOBEPKH TEXHUYECKUX
rapamMeTpoB Ky30Ba.
Br16op MeTona u criocoba
peMoHTa Ky30Ba

Tlonp30BaThCsl TEXHUYECKOW JOKyMeHTauuen. Yurath
YEPTEXKU U CXEMBbI MO YCTPOWUCTBY OTAEIbHBIX Y3JIOB U
yacTel Ky3oBa.

[ome30BatbCs TOTFEMHO-TPAHCTIOPTHBIM
obopynoBanmeM. Bm3yanmsHO W HHCTPYMEHTAJIHHO
ONpENeNATh HAIWYHE TOBPSKACHUH U AedekToB

ABTOMOOMIILHBIX KY30BOB.

YuTaTh YEPTEIKHU, ICKU3BI H CXEMBI C TCOMETPUICCKUMU

rnapameTpamMu aBTOMOOMITbHBIX KY30BOB.

[Monp30BaThes HU3MEPUTENbHBIM obopyoBaHHeM,

MPUCTIOCOONICHUSIMU W WHCTpyMeHTOM.  OTnieHUBaTh

TEXHUYECKOE COCTOSHUS KY30Ba.

BriOupate  onTHMadbHBIE ~ METOABI U

BBIMTOJTHECHHS PEMOHTHEIX pa0OT MO KY30BY
O opMIIATh TEXHUYECKYIO U OTYCTHYIO TOKYMEHTAIHIO.

CII0COOBI

VYerpoiicTBO Ky30Ba, arperatoB, CHCTEM U MEXaHH3MOB
aBTOMOOWIISL.

Bunbl u Ha3HaueHUe CIECApHOTO HHCTPYMEHTa H
MIPUCTIOCOOICHHIA.

[IpaBuna YTSHUS TEXHUYECKOM u
KOHCTPYKTOPCKOTEXHOJIOTHUECKON TOKYMEHTALIUH;
WHCcTpykmn 1o JKCIUTyaTalun

MOTbEMHOTPAHCIIOPTHOTO  000OpyHOBaHUs. Buisl u
Ha3HAUCHUEC OOOPYAOBaHUS, MPHUCIOCOOICHUN U
WHCTPYMEHTOB  JUIsl TPOBEPKU  T'€OMETPUUYECKUX
napamMeTpoB  Ky3oBoB  [IpaBuia  moJjb30BaHUS
WHCTPYMEHTOM JJisl TPOBEPKH T'€OMETPUUYECKUX
rapamMeTpoB Ky30BOB

BusyaneHple TpWU3HAKW HANHMYUS  TIOBPEXKIACHUS
Hapy)XHBIX ¥ BHYTPCHHHX D3JEMEHTOB KY30BOB
[Ipu3Haku HaMUYUS CKPBITBIX OE(PEKTOB AIICMEHTOB
Ky30Ba

Bugsr uepTexeit 1 cxeM 3J€MEHTOB Ky30BOB UTeHue
yepTeker M cXxeM 3JIeMEeHTOB Ky30BOB KoHTposbHBIE
TOUKH reOMETpUHI KY30BOB BosmoxxHocTh
BOCCTAHOBJICHUSI ~ MOBPEXIEHHBIX JJEMEHTOB B
COOTBETCTBUU C HOPMATUBHBIMU JOKYMEHTaMHU
CrmocoObl W BO3MOXHOCTH  BOCCTAHOBJICHUS
FeOMETPUUYECKUX MapaMeTpoB KY30BOB U HUX
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OTHEIbHBIX2JIEMEHTOB
Buasl TexHuueckod W OTYETHOM JOKYMEHTAIlUU
[IpaBmna opopMiIeHHS TEXHHYECKON 1 OTICTHOM

JIOKYMEHTAIIH

K 4.3.
IIpoBoauth OKpackKy
ABTOMOOMIBHBIXKY30BOB.

IIpakTHyeckuii ONBIT:
Hcnonws3oBanue cpeacTs
WH]IMBUAYaJIbHOM
3amuTel 1pu  pabore ¢
JIAKOKPACOYHBIMU
MaTepHuaiaMu
Omnpenenenne  nedexTon
JIAKOKPACOYHOTO
MOKPBITUS
JTAKOKPACOYHBIX
MaTepHAJIOB LTSI OKPACKH
Ky30Ba

IToaroroBka moBepxHOCTH
Ky30Ba W  OTHEIHHBIX
JJIEMEHTOB K OKpacke
Okpacka 3JIeMEHTOB
KYy30BOB

Ion6op

Ymenns:

Busyansno OTIPEIEIIATh
WHAWBHALYATbHON 3aITUTHI;
besonacHo mnosnb3oBaThes pazauuHbIMU Buaamu CU3;
Beibupars CU3 coryacHo, TpeGOBaHMSAM NpU padoTe ¢
Pa3IMYHBIMU MaTepPHATIaAMHU.

Oxa3plBaTh MEPBYI0 MCIUIMHCKYIO TIOMOIIb IPH
MHTOKCHUKAIUH JIAKOKPACOYHBIMHU MaTepHualaMu
BusyanbHo BBISIBJISITh HAJINYHE Je(eKTOB
JIAKOKPACOYHOTO TTOKPBITHS
Bri6upats croco0
JIAKOKPACOYHOTO TTOKPBITHS
[TomObupaTs HWHCTPYMEHT M MaTepHaibl A pPEMOHTa
[Hon6upats MaTepHAIIBI TUTs BOCCTAHOBJICHHS
reoMeTpudeckoil (POpMBI 3JIeMeHTOB Ky3oBa [TomxOupartsb
MaTEePHUAIIBI VIS 3AIIUTHI AJIEMEHTOB Ky30BaOT KOPPO3UH
ITonbupate 1BeTa pEMOHTHBIX KPACOK 3JICMEHTOBKY30Ba
HanocuTh pa3nudHbIe BUIBI JIAKOKPACOYHBIXMATEPHATIOB
IMonbupate abpa3WBHBIA MaTepual Ha KaXKIAOM ITare
MTOJITOTOBKH TOBEPXHOCTH

Hcnonp3oBaTh MEXaHW3MPOBAHHBIM WHCTPYMEHT IIPHU
TOJArOTOBKE TIOBEPXHOCTEH

BoccranaBnmuBaTh mepBOHAYAIBHYIO (OPMY DIIEMEHTOB

HCIIPaBHOCTh  CPEICTB

yCTpaHEHUS nedekToB

KY30BOB

Hcnonp30BaTh  KPacKOMYJNBTHI — PAa3NIMUHBIX  CHCTEM
pachbUIeHAS

Hanocute 0a30BBIe Kpackum Ha 3JICMEHTHl Ky30Ba

HaHnocuTh 1aKu Ha 3JIEMEHTHI Ky30Ba
OkpammBaTh 53JEMEHTBl JAeTalieil Ky30Ba B IEpexo[
ITonupoBath 371€MEHTHI Ky30Ba

OreHUBaTH KA9€CTBO OKPACKH AeTayeit

3unanus: TpeOoBaHUs IPABIII TEXHUKH 0€30MTACHOCTH
ipu padote ¢ CU3 pa3nuaHbIX BUIOB
Brmstare pa3nvHBIX TAKOKPACOYHBIX MaTEpPHaioB Ha
OpraHu3M
IIpaBuiia oka3aHus NEPBOM MOMOIIU TPU UHTOKCHUKAIIUU
BEIIECTBAMH U3 JJAKOKPACOYHBIX MaTEPHAJIOB
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Peanmmzanus nenei u TUTAHUPYEMBIX pe3yIbTaToB OCBOEHUSI
o01ieo0pa3oBaTeIbHOrO  y4eOHOro  MpeaMeTa  CHOCOOCTBYET — (POPMHUPOBAHUIO
CIICYIOIIUX JUYHOCTHBIX Pe3yJbTAaTOB PeaTu3alii NPOrpaMMbl BOCHIUTAHUS:

JINYHOCTHBIE Pe3yJbTAThI Ko aimuHoOCTHBIX
peajM3anyu NPOrpaMMbl BOCIMTAHUS pe3yabTaToB
(Oeckpunmopwi) peaau3zanumn
NMPorpamMmbl
BOCIIUTAHUA
Oco3Haromnuit cedst rpakTaHMHOM U 3aIIIUTHUKOM BEJTMKON CTPaHbI JIP 1

[TposBIISIIOIINIM AKTUBHYIO TPAXXKAAHCKYIO MO3MIUIO, TEMOHCTPUPYIOIIHIA
MPUBEP)KEHHOCTh MPUHIUIIAM YE€CTHOCTHU, MOPSJOYHOCTH, OTKPBITOCTH,
SKOHOMHYECKH AaKTHUBHBII M YYacTBYIOUIMH B CTYJIEHYECKOM U
TEPPUTOPUATBHOM CaMOYIPABICHUH, B TOM 4YHUCJIE Ha YCIOBUSX
J0OpOBOJIBPYUECTBA, MPOAYKTHBHO B3aMMOJICHCTBYIOIIMN M y4aCTBYIOUIUN
B JICSITENILHOCTH OOIIECTBEHHBIX OPTaHU3aIMIA

CoOmrofaromuidi  HOPMBI  TIPABOMIOPAZIKA,  CICAYIONIMN  HicaiaM
rpaXkJaHCKOro oOuiecTBa, obecriedeHus O0e30MacHOCTH, MpaB M CBOOOJ
rpaxaad Poccuu. JlosuibHBII K  YCTAaHOBKaAM M MPOSBJICHUAM
npefcTaBuTeNiell  CyOKyNnbTyp, OTJIMYAOMMH WX OT TIpymnm C JIP 3
JECTPYKTUBHBIM M JE€BHAHTHBIM TNOBEACHUEM. JleMOHCTpUpyrommi
HENPUITHE M MPEAYNPEXNAOMUNA COLUAIbHO ONAcHOE IOBEJEHUE
OKPY’KarOIIHX

IIposiBnsromMiA U JEMOHCTPUPYIOLUIUMN YBa)XKCHUE K JIIOASIM TpPYyAa,
OCO3HAIONIMKA IIEHHOCTh COOCTBeHHOro Tpynaa. CrpeMsmuiics K

JIP 2

(GOpMHpOBAaHHIO B CETEBOW Cpele JIMYHOCTHO U MPO(PECCHOHATBHOTO P 4
KOHCTPYKTUBHOT'O «IIH()POBOTO CIIE1a»

JleMOHCTpUpYIOIIMI ~ TPUBEPKEHHOCTh K POJHOM  KYJbTYpE,
UCTOPUYECKON MaMsATH Ha OCHOBe JI0OBM K Pojaune, ponHoMy Hapoay, JIP 5
MaJon ponuHe, IIPUHATHIO TpPaZULIUOHHBIX LIEHHOCTEN
MHOTOHAIIMOHAJIbHOIO Hapoaa Poccun

[TposBisAOIMI yBaXKEHHE K JIFOASIM CTapIIETo MMOKOJIEHHUs U TOTOBHOCTD K JIP 6

Y4aCTHIO B COLIMAIILHOM MOAJIEPIKKE U BOJOHTEPCKUX ABMXKEHUSAX
Oco3Haommi  OPUOPUTETHYKD  IIEHHOCTh  JIMYHOCTU  YEJIOBEKa;
YB@KAIOMIMKA COOCTBEHHYI0O M UYXYI YHHKQJIBHOCTh B PAa3JIMUYHBIX JP 7
CUTYalMsIX, BO BceX ()OpMax M BUJAX AEATEIbHOCTH.

[IposiBnsOIIMM M JEMOHCTPUPYIOIIMM YBaXXE€HUE K IIPEICTABUTEIIAM
Pa3IMYHBIX ATHOKYJIBTYPHBIX, COLIUAIBHBIX, KOHPECCUOHATIBHBIX M MHBIX
rpynn. ConpuYacTHBIM K COXPaHEHUIO, IPEYMHOKEHHUIO U TPAHCIALUU JIP 8
KYJbTYPHBIX TPAAUIMNA U [IEHHOCTE MHOTOHAIIMOHAIBHOI'O POCCUMCKOTO
rocy/1apcTBa

CoOmromaronii W MpoNaraHAUpyONUMI  MpaBuja 3I0pOBOTO  H
OezomacHOTO 00pa3a JKU3HM, CIOPTa; NPEAyNPEeKIAIMMUA OO0
NPEOIOJICBAIOIINN 3aBUCUMOCTH OT aJIKOTOJIs, Tabaka, MCUXOAKTUBHBIX

BEIECTB, a3apTHBIX Wrp W T.A. COXpaHSIOUMHA ICHXOJIOTHYECKYIO JAP9
YCTOMYUBOCTh B CUTYaTUBHO CIIOKHBIX WJIM CTPEMUTEILHO MEHSIOLIMXCS

CUTYaIUSIX

3a00TsAmMiCS O 3alUTe OKPYKAIOMIeH cpeibl, COOCTBEHHOW M YYXKOH JIP 10
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0€3011aCHOCTH, B TOM 4uciie IH(ppoBoit

[TposiBnsitomnid  yBa)KeHHME K 3CTETUUYECKHM IIEHHOCTSAM, OOJagaroniui

o JIP 11
OCHOBAMH ICTETUYECKOHN KYJIbTYPEI
[IpuHuMaronMii ceMeilHble IEHHOCTH, TOTOBBIA K CO3/IaHUI0 CEMbU U
BOCIIUTAHUIO JACTEH; AEMOHCTPUPYIOIIMI HENPUATUE HACUIIUSA B CEMBE, JIP 12

yxoga OT pOI[HTCJ'IBCKOﬁ OTBETCTBEHHOCTH, OTKa3a OT OTHOIIICHUM CO
CBOMMHU JCTbMH U UX (bl/IHaHCOBOI‘O COJCPIKaHUA

JINYHOCTHBIE pe3yabTaThl
peaju3aliy NporpaMmMbl BOCIIUTAHMS,

ONMpeaecJeHHbIC 0TPACJIACBbIMU TpBﬁOBaHHﬂMH K J1€JJ0BbIM Ka4YeCTBaM JINMYHOCTH

["'oTOBHOCTH 00Yy4arOIIErocsi COOTBETCTBOBAThH 0KHIaHUSIM
paboTonareneii: OTBETCTBEHHBINH COTPYAHUK, AUCHUIUIMHUPOBAHHBIMH,
TPYA0JIIOOUBBIN, HALIETIEHHBIH HA JOCTH)KEHUE ITOCTABJICHHBIX 337134,
3¢ (HEeKTHBHO B3aMMOCHCTBYIONTNH C WiIEHAMU KOMaH/IbI,
COTPYIHUYAIOIINN C IPYTUMHU JIFOABMH, TPOEKTHO MBICIIAIIUH.

JIP 13

[Ipuobperenne 0OyvaromUMcs HaBbIKa OIICHKH WH(OpMAINU B
QG poBoii cpesie, ee T0CTOBEPHOCTh, CHOCOOHOCTH CTPOUTH JIOTHUECKHE
YMO3aKJIIOYEeHHUs1 HA OCHOBAaHHMHM MOCTYMarouie nHOopMaluy 1 JaHHbIX.

JIP 14

[TpuobOpeTenne 00yJarouMMuUCs COIMAIbHO 3HAYMMBIX 3HAHUI O HOpMax
nu Tpa,Z[I/ILII/IHX IIOBCACHHNA YCIIOBCKA KaK rpaxc;[aHHHa nu HanI/IOTa CBOCIo
OrteuecTBa.

JIP 15

[Ipuobperenne 00y4aOUMMHCA COLMAITBHO 3HAYMMbIX 3HAHUH O
npaBUjIax BEACHHUS SKOJOTHYECKOr0 00pa3a KU3HH O HOpMax M
TPaaULIMAX TPYAOBOM AEATEIBHOCTH YEJIOBEKA O HOPMAX U TPAAULUAX
MOBEICHHS YEJIOBEKA B MHOTOHAI[HOHAIILHOM, MHOTOKYJIETYPHOM
o01ecTBE.

JIP 16

IlenHOCTHOE OTHOITIEHHE OOyJaroIMXcs K cBoeMy OTedecTBy, K CBOCH
Matoif u 6osbiioi PoauHe, yBaXUTEIHHOTO OTHOIICHHUS K €€ UCTOPUU U
OTBETCTBEHHOI'O OTHOILECHUS K €€ COBPEMEHHOCTH.

JIP 17

LleHHOCTHOE OTHOIICHNE 00YJAIOIIUXCS K JTIOIIM HHON
HalMOHAJIbHOCTH, BEPHI, KYJIbTYPbI; YBXXUTEILHOIO OTHOLIEHUS K UX
B3IJIsJIaM.

JIP 18

YBaXUTENbHOE OTHOIICHUS O0YUYAIONINXCS K PE3yJIbTaTaM COOCTBEHHOTO
Y 4y’KOTr'0 TpyJa.

JIP 19

LleHHOCTHOE OTHOIIEHNE 00YYAIOLINXCSl K CBOEMY 3/I0POBBIO U 3/I0POBBIO
okpyxaromux, 30K 1 310poBOI1 OKpYyKaIOIIEH Cpeie U T. 1.

JIP 20

[Ipuobperenne 00y4aroIUMKCS OTBITa TMYHONW OTBETCTBEHHOCTH 32
pa3BUTHE IPYMIIbI 00yYaIOLINXCS.

JIP 21

[TpuobpeTeHne HaBbHIKOB OOLICHHSI U CAMOYIIPABIICHHSL.

JIP 22

[Toryuenue o0y4arOIUMUCT BO3MOKHOCTH CAMOPACKPBITUS U
caMmopeaii3anus JMYHOCTH.

JIP 23

[leHHOCTHOE OTHOIIIEHHE 00YYaOIINXCS K KYJIbTYpE, U UCKYCCTBY, K
KYJIBTYPE PEUU U KYJIbTYpE NOBEICHNUS, K KpACOTE U TAPMOHHUHU.

JIP 24
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2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOI'O

YYEBHOI'O IPEIMETA «bBHOJIOI'US»

2.1. O0beM yueOHOro nmpeaMera U BUAbI Y4eOHOI padoThI

Buy yueOHOM pabOTHI

O0BeM B yacax

O06BeM 00pa30BaTENIbHOM MPOrPaMMBbl Y4eOHOTO MpeaMeTa 137
B T.4.

OCHOBHOE COJIepKaHue 93
B T. 4.:

TEOPETUYECKOE 00yUCHHE 49
MPAKTUYECKUE 3aHATHUS 32
1abopaTOpHBIC 3aHITHUS 12
[IpodeccrnonanbHO-OPUEHTUPOBAHHOE COAEPKaHNE 24
(conepxaHue MPUKIATHOTO MOTYJIs)

TEOpEeTUIECKoe 00yUeHne 6
MPAKTUYECKUE 3aHATHUS 10
1abopaTOpHBIE 3aHATUSA 8
KoHTpoJibHBIE pabOThI -
Koncynbranus 2
[IpomexxyTouHas arrectauus (IK3aMeH) 18
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2.2. TemaTu4ecKuii JIaH H COAEPKAHHE YUeOHOr0 MpeaMeTa

HaumenoBa| Conaep:kaHnue y4eOHOro MaTepuasa (0CHOBHOE M MPO(ecCHOHAILHO-OPUEHTHPOBAHHOE), J1a00paTOPHbIe U IPakTHYeckue | Oobe |(Popmu
HHe 3aHATHS, IPUKJIATHON MOTYJIb (IPU HAJTUYHMH) M |pyemble
1 2 3 4
Pasznea 1. KiieTka - CcTpYKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 30
Tema 1.1. |OcHOBHOE coJiep:KaHNe 1
buoJsiorna Teoperuueckoe odyuyeHue: 1
KaK HayKa -
buosnorus xak Hayka. CBsi3b OMOJIOTHH C IPYTUMH HayKamMu: OMoxumusi, Onodusnka, 6MoHuKa, renoreorpadus u np. Pons 1 Mecto OK 02,
Ouosioruu B OpMUPOBAHUH COBPEMEHHON HAyYHOW KapTHUHBI MUpPa. 3HAUCHUE OMOIOTHYECKUX 3HaHMM. McTopus Omnomorum. JIP1-24
3HAaUCHUE [IUTOJIOTHH ISl PA3BUTUS OMOJIOTUH ¥ IO3HAHUS IPUPOJIbI. METO bl IUTOJIOTUN: MUKPOCKOIIHS, XpoMaTorpadus,
peKTpodope3, METO MEYCHBIX aTOMOB, MU PepeHIaIbHOE IEHTPUGYTUPOBAHUE, KYIbTypa KIETOK
Tema 1.2. |OCHOBHOE COEpPKAHME 1
Oo0man Teopernueckoe 00y4eHHE: 1
xapakTepuc|O011as xapakTeprcTuka ku3Hu. PasnooOpazue 6uocucrem. Opranuzanys OMOJOTHYECKUX CUCTEM. Y POBHU OpraHU3aluu OK 02
THKA OHOCHCTEM: MOJIEKYJIIPHO T€HETHUECKUI, OPTraHOMTHO KIJIETOUHBIH, OpraHU3MEHHBIH, MOMYISIIHOHHO-BUI0BOM, IKOCHCTEMHBIH JIP1-24
"KHU3HU (buoreoneHoTnyeckuil), onochepusiii. Hayku, nzydaromue 61ojaornueckre 00beKThl Ha pa3HbIX YPOBHSIX OpraHU3alluu KU3HHU.
OO011ast XapaKTepUCTHKA KU3HU, CBOMCTBA )KMUBBIX cucTeM. [Iporecchl, mpoucxoasiye B Onocucremax
Tema 1.3. |OcHoBHOE comep:KaHue 6
buoJsioruye
ckn Teopernueckoe oGydyenue: 2
BAa)XKHbI€  |byolornyecKky BaXKHbIe XUMUYECKHE COeTUHEHHS. XUMUYECKUH cocTaB KieTKu. Heoprannyeckue BemiecTBa KJIeTKU, UX
XUMHYECKH |Gronornueckas posib. Opranndeckue BemecTBa KieTku. buonornyeckue nomumepsl. benku. CtpykTypa u GyHKIUN OEIKOBOM OK 01
€ MOJIEKYJIbl. DepMEHTHI, MPUHIIUI UX AeHCTBUS. YTIIeBobl. buonornveckue GpyHkmuu yriieBoaoB. Jlunuasl. OOyl miiaH CTpOCHHS.
i OK 02
COCAMHEHMA ynpodunbHO-TUAPOPOoOHBIE cBoMicTBa. Kitaccudukarms aunuaos. buonornueckue pyaxun aunuaos. AT®. CtpoeHne MosieKyIbl OK 04
AT®. buonornueckue Gynkuu ATD TIP1-24
[pakTHyecKkne 3aHATHS: 2
bronornuecky BaKHble XMMHUECKHUE coeTuHeHus. Poib OeIKoB, YyIiieBO0B U )KUPOB B OPraHU3Me yesnoBeka. ButaMuuel u 2
OMOJOTUYECKH aKTHBHBIC JOOABKU, X 3HAUCHUE B )KU3HHU OpPraHU3Ma 4eJ0oBeKa. [ MTo- M aBUTAMHHO3HI UX TTOCIEACTBHSI.
[IpencraBieHne yCTHBIX COOOIICHUI ¢ Tpe3eHTalUel, TOATOTOBICHHBIX MO MEPEYHIO0 HCTOYHUKOB, PEKOMEHJOBAHHBIX
penoaaBaTeieM
JlabopaTopHbIe 3aHATHA: 2
JlaGopaTopHnas padota "Onpenenenue ButamuHa C B npoaykrax nutanus'. [IoAroToBka BapuaHTOB OMBITA, HAOIIOJCHHUE 32
KaueCTBEHHBIMHU PEAKIIMSIMHU, 3a0JTHeHHE paboyuel TabIUIbl, MHTEPIIPETals HA0II01aeMBIX SIBICHHH, (DOPMYITHPOBAHIE BHIBOJIOB 2

JlaGopaTopHnas padora «[ mapobuiasHO-TUAPO(GOOHBEIE CBOMCTBA IUMHIOBY. [10IrOTOBKA BApHAHTORB OIBITA, HAOIIOICHIE H3MEHEHUS
[PaCTBOPUMOCTH JIMTIUJIOB, 3arl0JIHEHHE paboueil TabmuIlbl, MHTEPIIpETaIsl HaOII0JaeMbIX SBICHUH, (HOpMyTUpOBaHHE BHIBOJOB




Tema 1.4.

OcHOBHOE co/lep:KaHue

OC_prKTypH TeopeTnueckoe o0yueHue: _ _ _
dynKmHONA Kierounas teopus (T. lIBann, M. [llneiineH, P. Bupxos). OcHOBHBIE IIOJI0KEHUS COBPEMEHHOU KICTOHOH TEOPHH. "I:HHH KIIETOK:
e DYKapHOTHYECKasl M MpoKaproTHIecKkas. CpaBHUTEIbHAs XapaKTEPUCTHKA KIIETOK AYKApHOT (PaCTUTEILHOM, YKUBOTHOM, TPUOHOI).
ast CtpoeHue HpOKapHOTquCIvcoﬁ kIeTkH. OCOOEHHOCTH CTPOEHUS TeTepoTpO(dHOM U aBTOTPOPHOI MPOKAPHOTHYECKHX KIETOK.
opranusan CTpoeHue TIa3MaTHIecKoil MeMOpaHbl. TpaHCHIOPT BEHIECTB Yepe3 MIa3MaTHUECKyI0 MEMOpaHy: TTaCCUBHBINA U AKTHBHBIH.
St KJICTOK JHIOLUTO3: MTUHOIUTO3, (paronnTo3. k30unuTo3. O60I0UKa WK KIeTo4Has cTeHKa. CTPYKTypa U QYHKIIUHU KIETOYHON CTEHKU
pacTeHuii, rpuOoB
[{uromnasma. [lutozoms. [lutockener. OgHOMEMOpaHHBIE OPraHOU B KIIETKH: dHAoMIazMaTinaeckas cethb (JI1C), anmmapat Nonbmku,
JT30COMBI, TIEPOKCUCOMBI, BAKYOJIA PACTUTEIBHBIX KIIeTOK. CTpoeHHe M (PYHKIIH OJTHOMEMOpPAaHHBIX OPTaHOHMIOB KJICTKH. OK 01
Kierounsrii cok. Typrop. [lomyaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPHUH, TUTACTUIBI: XJIOPOIUIACTHI, XPOMOILIACTHI, OK 02
JIEWKOIUTACTBI, KX CTPOCHHE U GYHKIWU. SIIepHBIi anmapaT KJIETKH, CTpoeHre U QyHKIuU. HemeMOpaHHbIe OpraHOH/IbI KICTKH: OK 04
pruOOCOMBI, MUKPOTPYOOUKH, KIETOYHBINA IeHTP. OpraHOUIbI TBUKCHHS: PECHUYKH U KT'yTUKUA. CTpoeHue U PyHKINH JIP1-24
HEMEMOpPaHHBIX OPTaHOUJIOB KJICTKU
JlabopaTopHble 3aHATHS:
JlaboparopHas pabota «CTpoeHue KIETKHU (PAaCTCHHUSI, )KUBOTHBIE, TPUOBI) U KICTOYHBIE BKIIOUCHHS (Kpaxmall, KapOTHHOU/IBL,
XJIOPOTIIACTHI, XPOMOTIIIACTHI )». [IproOpeTeHne onpiTa MPUMEHEHUS! TEXHUKH MUKPOCKOTIMPOBAHUS TIPH BBHITIOJTHEHUH JTA00OPATOPHBIX
pabot. [ToaroToBKa MUKpOIpEnapaToB, HAOIIOIEHNE C IIOMOIILI0 MUKPOCKOTIA, BEISIBJICHUE PA3INUUil MEXTYy U3y4aeMbIMU
00BEKTAMHU, HHTEPIIPETAINS] HAOIIOJAaeMbIX SIBJICHUN, (OPMYIMPOBaHKE BEIBOJIOB
JlaboparopHas pabota «IIpoHuiaeMmoctTs MeMOpaHbI (T1a3MOIN3, ACTUIA3MOJIH3 ))
[TproOpereHue onpITa MPUMEHEHHS TEXHUKA MUKPOCKOIIMPOBAHUS TPH BBITIOJTHEHUH JTabopaTopHBIX padot. [loaroroska
MUKPOIIPENapaToB, HAOIIOACHHUE C TIOMOIIBI0 MUKPOCKOTIA, BRISIBIICHUE PA3TUIHA MEXITY H3ydaeMbIMH 00bEKTaMH, HHTEPIIPETALIHS
HAOJII0JAEMBIX SIBJIICHUM, (HOPMYJTUPOBAHUE BHIBOJIOB
Tema 1.5. |OcHOBHoOe conepxxaHue
CTPYKTYPH Teopernueckoe odydyeHme:
0- CtpoeHne XpoMOCOM. XPOMOCOMHBIN HAOOP KIJIETOK, TOMOJIOTHYHBIC U HETOMOJIOTHUYHBIE XPOMOCOMBI, TAIIOUTHBIN ¥ TUTUTONTHBINA
GYHKIMOHA 650 yknennossie kucnotst. JIHK n PHK. Crpoenue HykienHoBbix kucinot. Hykeotuasr. KOMILIEMEHTapHbIE a30THCTHIE OK 01
JIbHbIE ocHopanus. [Ipasuno Yapradda. Ctpykrypa JHK - npoitnas crmpans. MectonaxosxkneHne u 6uonornyeckue Gpynkimu JJHK. JTHK- OK 02
axTopni skeneprtusa. Bugst PHK. ®ynknun PHK B kietke JIP1-24
HacJecTBe
HHOCTH [IpakTHYecKkHe 3aHATHSA:
PenieHue 3a/1a4 Ha OINpeIeNICHUE MOCIIET0BATEILHOCTH HYKJICOTHIOB
Tema 1.6. |OcHOBHoOe conepxxaHHue
IIpouecchl Teopernueckoe odyuenme:
MATPHIHOL |\ [a1pyynpiii cuntes JJHK - perukanus. Hpuaruns pertukanuu JJHK. Mexanusm pernmukanuu JJHK. Penapauus JJHK SE 8;
0 CHHTE3a |1opennexaTuBHas, MOCTPEIIEKaTUBHAs). Peakiuy MaTpH4HOro cunTe3a. [IpUHINI KOMIZIEMEHTAPHOCTH B PEAKIUAX MATPUUHOTO TIP124

cunte3a. JJHK u rensl. I'enetnueckuii kog, ero coiicrBa. Tpanckpunuus - Matpuunbiil cunte3 PHK. Tpancnsanus u e€ atansl.

IIpakTHYecKue 3aHATHSA:




Pemenue 3a1a4y Ha onpeeieHre MoCae10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OellKa.
Pemenune 3ala4 Ha ONpCACIICHHUEC MOCIICAOBATCIbHOCT aMUHOKHUCIIOT B MOJICKYJIC 6€HKa B ClIyda€ U3MCHCHUA IMOCIICAOBATCIbHOCTH
Tema 1.7. |OcHoBHOE comep:KaHue 4
Hex1eTo4H Teopernueckoe 06yuenne: 2
bie opMbI
KH3HHA Bupycsl - HekJieTouHbIe (YOPMBI KHU3HHU U 00IUTraTHBIE Tapa3uThl. CTPOEHUE MPOCTHIX U CI0KHBIX BUPYCOB, PETPOBUPYCOB, OK 02
Oaktepuodaros. Kuznennsrit uki JIHK-coxepxamux supycoB, PHK-conepskamux Bupycos, 6akrepuodaros. BUY, rematut OK 04
yenoBeka. bakrepun. O6mias xapakrepuctuka. [lonsarue mramMM. Bupychl u GakTepun: CXOJICTBA U PA3TUIHS JIP1-24
IIpakTHYecKkHe 3aHATHA: 2
BupycHble u 6akTepuanbhble 3a001eBanus. OOIIMe MPUHIHUITBI HCIIOIB30BAHUS JIEKAPCTBEHHBIX BEILIECTB. 2
OcoOCHHOCTH MPUMEHEHHSI aHTHOMOTHKOB.
Tema 1.8. |OcHoBHoOe conepxkaHue 2 | OK02
Oomen TeopeTnueckoe odydeHune: 2 |JIP1-24
BellIeCTB H . . . 1
npeBpanien ACCI/IMI/IJ‘ISIL[I/I? U JUCCUMUJISINS - IBE CTOPOHBI MeTabomm3Ma. Tumsl 0OMeHa BEIIeCTB: aBTOTPO(HBIN 1 FGTGpOTpO(l)HI)IUI/I, a’pOOHBIH
we SHeprum! aHaI)pf)6HHI/I. DHeprerudeckoe obecnieueHue kieTku: npespaiieHne ATO B oOMeHHBIX mporieccax. DepMeHTaTUBHBIN XapakTep
B KJIeTKe €aKUMi KJIETOYHOro MeTabonu3ma
[TepBUYHBII CHHTE3 OpraHUYEeCKUX BellecTB B kieTke. [Inmactuueckuii ooMeH. @oTocuHTe3. XeMoCcHHTe3. AHAIPOOHBII 1
PHEpreTHYecKuii 0OMeH. AHa’poOHbIE OpraHu3Mbl. bposkeHne, aBTOTpO(HBIN U TeTEPOTPOQHBINA TUIT MUTAHKS. AHA3POOHBIC
MHUKPOOPTaHU3MBI KaK 0OBEKThI OMOTEXHOJIOTHU. DTallbl SHEPreTHYecKoro oomMena. [ nukonus. buonoruueckoe okucieHue, win
KJIETOYHOE JIbIXaHHe
Tema 1.9. |OcHoBHoOe conepxxaHue 2
JKu3HeHHBI TeopeTndeckoe 0GyueHue: 2
1 KT o OK 02
CTCTKIL KrneTouHslii UK, €ro nepuo/sl u peryisius. [lepuoast uarepdassl ux ocodeHHoct. Juddepennmanns KIeTku U apect OK 04
MuTos. KJIETOYHOTO LUKIa. [lenenue kinetku - Muto3. CTaguu MUTO3a U TPOUCXOASIINE Mpolecchl. KapuokuHes u HUTOKUHES. 1IP1.24
Meiio3 buosiornyeckoe 3HaueHre MUTO3a. Meilo3 - peAyKIIMOHHOE JiefieHne kiaeTku. Ctaaun meno3a. Meito3 - 0cHOBa MOJI0BOTO -
pasmHoxenus. [loBegenne xpomocom B Meiioze. Kpoccunrosep. buonornueckuii cmpicn Meito3a. D¢ dexTsl Meitoza. Meiio3 B
PKU3HEHHOM IIMKJIE OPTaHU3MOB
KonTposbHas pabora MosiekynsipHbIil ypOBEHb OPraHU3AI[MU KHUBOTO 2
Pa3nes 2. CtpoeHue 1 GyHKIMH OPraHu3Ma 28
Tema  2.1.,0OcHOBHOe coaep;kaHue 4
Crtpoenne ([IpodeccrnoHaILHO-OPUMEHTHPOBAHHOE COePKAHUE TEOPETHYECKOT0 00yUYeHUs 2 8§ 8421
OPraHM3Ma | nyokierounble opranu3Mbl. KojoHHanbHbIe Opranu3Mbl. MHOTOKJIETOYHBIE OPraHM3MBbL. B3auMOCBS3b 9acTeli MHOTOKJIETOYHOTO JIP1-24
opranusma. ®@yHkuus. Opraisl 1 CUCTEMBI OpraHoB. ATapaThl OpraHoB. ['oMeocTa3 opranu3Ma M €ro nojaepkaHue B Mpolecce 1 K43
KU3HECACATCIIBHOCTH.
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DyHKIMOHAJbHAS cCUCTeMa opraHoB. TkaHu pacTeHnil. TkaHu )KMBOTHBIX M yesioBeka. Opranbl pacteHuil. Opranbl U CUCTEMBI
OpTaHOB JXUBOTHBIX U YCJIOBCKA. 3Hauenue OIIOPbI, ABUKCHUS, TUTAHNWS, JbIXaHUS, TPAHCIIOPTA BCIICCTB, BBIACICHUA, 3aAlITUTHI.
3HaueHUE MPOSIBICHUS Pa3ApaKUMOCTU U PETYIISIIUU

OcHOBHOE CoacpKaHHuEC MPAKTUIECCKOIo 3aHATHA:

Teopus KIOHaIBEHO-CceNeKTUBHOTO MMMYHHUTETa [1. Dpnuxa, V.M. MeunnkoBa. MHdekmonHbIe 3a0071€BaHUsI M STTHIEMUSI.
Baxxaeiinye snu1eMiH B ICTOPUHU YesoBedyecTBa. BakiuHanus kak npoduiakTHKa MHQEKIIMOHHBIX 3a00JIeBaHUil.

Tema 2.2. |(OCHOBHOE cOlep:KaHUE
@opmbl  [IpodeccHOHATLHO-O0PHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOro 00yYeHHst OK 02
Pa3sMHOKEH JIP1-24
usi DopMBbI pa3MHOKEHUsT OpraHu3MoB. becronoe 1 monoBoe pasMHOKeHHE. BUIbI O€CTIONoro pa3MHOKEHHUS: IPOCTOE JIEICHNUE HA/IBOE, [1K4.1
OpPraHu3Mo [[IOYKOBaHUE, pa3MHOKEHHE CIIOPAaMU, BEreTaTUBHOE Pa3MHOKEHUE, (parMeHTallMs, KIOHUPOBaHUE Ha MpuMepe pacteHuil. [loinoBoe [1K4.3
B a3MHOXKECHHE.
Tema 2.3. |(OcHOBHOeE cofep:KaHUe
OnroreHes Teoperuyeckoe o0yueHue:
PKUBOTHBIX M
"1€JI0BEKA  anverorenes y skuBOTHBIX. Criepmarorenes u oorenes. CTpoeHHeE MOIOBLIX KiIeTOK. OIUIOI0TBOPEHHE H SMOPHOHAIILHOE Pa3BUTHE OK 02
UBOTHBIX. [TapTeHorenes. OmOpuorenes (Ha npumMepe janueTHuka). Ctaauu sMOpuoreHesa J(I)PKI 0242
Poct u pazButue xxuBoTHBIX. [locTamOpronanbHelii nepuos. [Ipsmoe u HenpsMoe pa3BuTHe. Pazsutre ¢ MmeraMmopgo3oM y
0eCI03BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. CTa i MOCTAIMOPHUOHATIBHOTO Pa3BUTHUS Y KUBOTHBIX U YenloBeKa. [leprnoabl
OHTOTreHe3a uejoBeKka. bruonornueckoe ctaperue u cMeptb. ['eponTonorus
Tema 2.4. |(OCHOBHOE cofep:KaHHe
OHTOFer3 Teopernueckoe o0yueHue: OK 02
pacTeHuii OK 04
["ameToduT u copodut. PazmMHOKEHHE 1 pa3BUTHE BOJOpOCieii. PazaMHOXeHNEe 1 pa3BUTHE CIIOPOBBIX pacTeHUil. PazMHOXeHNe 1 JIP1-24
a3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepuoasl OHTOreHe3a pacTeHU
Tema 2.5. |OcHOBHOe coaepskaHue
OcHoBHble |[Teopernueckoe o0yueHue:
MOHSITHS  ['eHeTHKa Kak HayKa O HACJIEACTBEHHOCTH U U3MEHUYMUBOCTH Oprannu3MoB. OCHOBHbBIEC T€HETUUECKUE MMOHATUSA U CUMBOJIBI. [ €H. OK 02
TeHETHKHM  [['eHoturn. OeHOTHUI. AJUICTbHBIC TCHBI. AJIbTCPHATUBHBIC NPU3HAKU. J[OMUHAHTHBIN U PELIECCUBHBIN MPU3HAKH. [ OMO3UroTa 1 JIP1-24
rerepo3urota. Uucras auaus. ['uOpuasl. OCHOBHbIE METO/IbI T€HETUKHU: THOPHI0JIOTMYECKUHN, IIUTOJIOIMYECKHUE, MOJIEKYIIPHO-
FEHETUYECKUE
Tema 2.6. |(OcHOBHOeE cofep:KaHUe OK 02
3aKoHOMED TeopeTnuecKkoe 00yUeHHE: OK 04
HOCTH 3akoHOMEepHOCTH 00pa3zoBaHus rameT. 3akoHbl . Menaens:: MoHOrHOpuaHOe cKpelinBanue. [IpaBuiio JOMUHHPOBAHUS. 3aKOH JIP1-24
HACJIeI0BAH e irHO00pa3Us MEPBOTO MOKOJICHUS. 3aKOH paclIeIIeHUs Tpu3HakoB. [{uTosornyeckrne 0CHOBBI MOHOTHOPHTHOTO CKPEITUBAHUS. IIK 4.1
s ['MIoTE3a YMCTOTH raMeT. AHAU3UPYIONIee CKpelnnBanye. JIuruOpuaHoe CKpeluBaHie. 3aKOH HE3aBUCHMOTO HACIIEI0OBAHHMS 1K 4.3




npu3HakoB. [lonurubpugHoe HacIeJOBaHKUE U €r0 3aKOHOMEPHOCTH

IIpodeccoHATBLHO-OPHEHTHPOBAHHOE COIeP:KAHHE MPAKTHYECKOr0 3aHATHSI:

Pemenne 3aaa4 Ha OonmpCaciICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPHU MOHO , 14 , HOJ'II/IFI/I6pI/II[HOM n
AHATIU3UPYIOIICM CKPCIIMBAHUU, COCTABJICHUC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHUSA Y paCTeHI/Iﬁ

Tema 2.7. |OcCHOBHOE cofep:KaHUe OK 01
B3aumoneil Teopernueckoe odyuenne: OK 02
CTBHE JIP1-24
FeHOB B3anmopaencTere reHoB. I'eHOTHUII Kak 1enocTHas cucreMa. MHOXKECTBEHHOE AelicTBUe TeHOB. [1nenioTponus. MHOXECTBEHHBIN
ayuienu3M. B3aumopenicTBue amienbHbIX reHoB. KogomuHupoBanue. BzaumoielicTBue HeaJUIeIbHBIX TeHOB. KoMIIIeMEeHTapHOCTD.
Onucras. [lonmumepus
[IpodeccrnoHaILHO-OPHEHTHPOBAHHOE COJACPKAHUE IPAKTHYECKOI0 3aAHATHSA:
Pewienne 3a1a4 Ha onpeieIeHuEe BEPOSITHOCTH BO3SHUKHOBEHMS HACJIEICTBEHHBIX IIPU3HAKOB IPY Pa3INYHbIX TUIAX B3aUMOICHCTBUSA
F€HOB, COCTABJICHUE T€HOTUIMMYECKUX CXEM CKPEIIUBaHUs Y paCTEHUH
Tema 2.8. |(OcHOBHOe copep:KaHHue
CluenyieHHO TeopeTnueckoe 06yueHne: OK 01
f[ S 3akonbl T. Moprana. CuernjieHHOe Hacjie/I0OBaHUE F€HOB, HAPYIIEHUE CIEIICHUsI. XPOMOCOMHAs TEOPHUsI HACIIECTBEHHOCTH. J?PKI 0224
e ['eHeTHYECKOE KapTUPOBAHUE XPOMOCOM. Vcnosib30BaHNE KPOCCUHTOBEPA JJIsl COCTABIEHUS FTEHETUYECKHUX KAPT XPOMOCOM K ;l |
NPU3HAKOB IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COJIEPKAHNE MPAKTHYECKOT0 3aHATHS K4 3
Peienue 3a1a4u Ha onpeielIeHUE BEPOSITHOCTY BO3SHUKHOBEHHS HACJIEICTBEHHBIX IPU3HAKOB MPU CLEMJICHHOM HaclIeJOBaHUU,
COCTABJICHUE F'€HOTUITNYECKHUX CXEM CKPEIIMBAHUs Y PACTEHUU
Tema 2.9. |OcHOBHoOe conepxkaHue
I'eHeTHKA |Teopernmueckoe obydeHme:
1oJ1a XPOMOCOMHBIII MEXaHU3M OIpeAeaeHUs Moia. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TeporaMeTHBIN IOJ. OK 01
['eHeTHYeCcKasi CTPYKTypa NOJIOBBIX XpoMocoM. HacienoBaHue npu3HaKkoB, CLEIJIEHHBIX C TOJIOM. OK 02
[IpakTHYecKkHne 3aHATHIA: JIP1-24
Pemienne 3ama4y Ha onpeaeneHrue BEepOSTHOCTH BO3HUKHOBEHHS HACIEACTBEHHBIX MPU3HAKOB, CLUEIJIEHHBIX C MOJOM, COCTABIICHHE
FEHOTUIIMYECKUX CXEM CKPEIINBaHUs
Tema 2.10. |(OcHOBHOe coepkaHue OK 01
I'eHeTHKA |Teopermueckoe obydenue: OK 02
JeJ0BeKa JIP1-24

Kapuotumn yenoBeka. MeToIbl M3Y4EHUS TCHETUKH YEI0BEKa: TeHEAIOTHYECKUN, OTM3HEIIOBBIN, TUTOTCHETHUSCKUM,
OMOXUMHYCCKHH, MTOMYJISIITUOHHO-CTaTUCTHYeCKUA. HacneacTBenHbIe 3a001eBanms YenoBeka. [ eHHbIE 1 XpOMOCOMHEBIE 00JIe3HU
yesoBeka. bose3Hu ¢ HacaeICTBEHHOM MpeIpacnoioKeHHOCThIO. 3HAU€HUE METUIIMHCKON T€HETUKH B TIPEIOTBPAIICHUH U JICUCHU U
TeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

[IpakTnyeckmne 3aHATHSA:




Pemenue 3a1a4y Ha onpeeieHre BEpOATHOCTH BOSHUKHOBEHUSI HACIEICTBEHHBIX IPU3HAKOB, UCIIONIb3Ysl METO/Ibl FTEHETUKHU 2
YUCIIOBCKA, COCTABJICHUC TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA. Hpe,Z[CTaBJIeHI/Ie YCTHBIX COOGH_ICHI/Iﬁ C Hpe3eHTauHeﬁ (6]
HACJIEICTBEHHBIX 3a00JI€BaHMIX YeJIOBEKa
Tema 2.11. |OcHoBHOE comep:KaHue 2
3axkoHoOMep
HOCTH
H3MEHYUBO
CTH
Teoperuveckoe o0yueHue: 1
OK 01
B3anmopeiicTBrue reHOTHIIA B cpeibl Tpy (hopMupoBaHuu ¢eHoTuna. MiaMeHuYnBOCTh IpU3HaKoB. KauecTBEHHBIE M KOJIMUECTBEHHBIC OK 02
MpU3HAKU. BUIbl N”3MEHYMBOCTH: HACJIEACTBEHHAs! U HEHACJIEACTBEHHAs. 3aKOH TOMOJIOTHYECKUX PSIJIOB B HACIEACTBEHHOM OK 04
n3meHurBoct (H.M. BaBuios). JIP1-24
MoudukaronHas, Wi GeHOTUIIHYEeCKast U3MEHYUBOCTb. Poib cpebl B Mon(UKamoHHOM n3MeHunBocT. Hopma peakuuu
Mpu3HaKa. BapuanmoHHBINA ps M BapUaIlMOHHAS KPUBas. XapaKTepUCTHKA MO (DUKAIIMOHHON N3MEeHYNBOCTH HacnencTBennas, uim
TFCHOTUIINYCCKAaA U3SMCHUYUBOCTD. KOM6I/IH3.TI/IBHaSI U3MCHUYUBOCTD. MyTaI_II/IOHHaSI U3MCHYUBOCTD. BI/II[BI MyTaHHﬁI
FeHHbIC,XPOMOCOMHBIE, TeHOMHBIE. [IpUUMHBI BOSHUKHOBEHUS] MyTaI1il
IpaKTHYECKHE 3aHITHS: 1
Perrenue 3aaa4 Ha onnpCACIICHUEC THUIIa MyTalluH IIPpH I€PCaadc HACJICACTBCHHLIX IPHU3HAKOB, COCTABJICHHUC I'CHOTUIIMYCCKHUX CXCM
Tema 2.12. (OcHOBHOE coep:KaHUE 2
E:f::::fﬂ Teopernueckoe o0yueHune: _ _ _ 2 | okol
Cenekius Kak Hayka. MeToJIbl CeNIeKITMOHHOM paboThl. ['eTepo3uc u ero mpuanHbl. MIcCKycCTBEHHBINH OTOOP: MAaCCOBBINA U OK 02
MOB WH/IMBUIYAIbHBIA. DTarnbl KOMOMHAMOHHOM cenekuuu. CopT, TOpoAa, ITaMM. AJTOPUTMBI pellieHUEe 3a/1a4 Ha OIpeeIeHIE JIP1-24
BO3MO>KHOT'O BO3HUKHOBEHUS HACJIEJICTBEHHBIX MPU3HAKOB MO CEJIEKIIUHU, COCTABIEHNE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS
KonTpoabHas padora: CtpoeHue 1 PyHKIIMHM OpraHu3Ma 2
Pasznea 3. Teopusi 3BoJIonuu 10
Tema 3.1. |OcHOBHOe coep:KaHHe 1
Ucropusi [ Teopernueckoe oGyueHue: 1
IBOIOIMOH 7o pr1e 5BOTIONOHHBIE KOHIIETINHN. I patyaricTiHyecKas 3BomonnonHas kormenms XK.B. Jlamapka. J[BUKyIIre bl SBOITIOIHH. 1| oK 02
Horo Kpeannonusm u tpanchopmusm. Cucremaruka K. JIunnes u e€ 3Hauenue aias GopMupoBanus ujaeu ssostounu. [Ipennockuiku OK 04
y€eHMs BO3HHKHOBEHHS JapBHHN3MA. DBOJIOIMS BUIOB B Ipupoje. boprda 3a cymectBoBanue. EcTecTBenHblit 0T60p. JAuBeprenuus JIP1-24
MPU3HAKOB M BU000pa3oBanue. OCHOBHBIE MOJIOKEHHs CHHTETHYeCcKoi Teopun sBostonuu (CTD). Ponb sBOMIOIIMOHHON TEOpUHU B
(dbopMUpOBaHNUY HAYYHOU KapTUHBI MUpa
Tema 3.2. |OcHOBHoOe coepxkaHue 1 | OK02
MHKPO03BOIITeopernueckoe odydeHne: 1 |JIP1-24
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IO U

MUKPO3BOIIOLHUS U MAKPOIBOIIOLMS KAK TaIlbl 3BOJIIOIIMOHHOIO IMpo1iecca. [ eHeTnyeckne OCHOBBI 3BOJIOLMHU. MyTanuu u
KOMOMHAIIMY KaK 3JIEMEHTApHBIM 3BONIONMOHHBIN MaTepuan. [lomynsius Kak 3JeMeHTapHas €IMHULIA YBOJIOLINU.

JIBroKytye cuibl (pakTopbl) FBOMONHH. MyTallMOHHBINA POIECC U KOMOMHATHBHASI H3MEHUUBOCTh. Murpanus. M3omsmust
MOMYJISANNA: reorpadudeckas (MpOCTpaHCTBEHHAs), Orosornueckast (penpoykTuBHas). EcTrecTBeHHBIN OTOOP - HAPaBIISIOIIHI
dakrop sBomonmu. boprba 3a cylecTBOBaHHE KaK MEXaHU3M JIEHCTBUSI €CTECTBEHHOTO 0TOOpa B MOMYISALUAX. Bua u ero kpurepuu
(mpu3naku). Bujgoobpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIUN

Tema 3.3. |OcHOBHoOe conepxkaHue 2
MaKkpo3BoJITeopernueckoe 06ydeHne: 2
OIS 5 | OK 02
MaxponsBosrorust. QopMbl 1 OCHOBHBIE HarpaBieHust MakposBoitoiun (A.H. Cesepuos). ITyTn noctuxenns 610I0rn4eckoro JIP1-24
nporpecca: apomopdo3, uanoaaanTanus, oomas gerenepanus. MeTo1bl U3y4eHHs] MaKpOIBOJIIOLHUU. 3aKOH 3apOJIbIILIEBOTO CXOACTBA
(3akon K. bapa). buorenernuecknii 3akon (9. ['ekkens, @. Mronnep). OOme 3akoHOMEpHOCTH (TpaBUIIa) YBOIIOIUH
Tema 3.4. |OcHOBHOeE cofep:KaHUE 2 OK 02
BO3HHKHOB Teopernueckoe obyueHnue: 1 | OK04
eHHe U 1 |JIP1-24
Pa3sBUTHE ['WIOTE3bl U TEOPUM BO3HUKHOBEHUS JKU3HU HA 3eMJle: KpeallMoHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 3apOsKICHHUE, CTAllMIOHAPHOE
“KM3HU HA  cocTOostHUE, MaHcnepMus, Onomnod3. Havamo opranudeckoit 3Bostoruu. [1osiBiieHre MepBhIX KIETOK. IBOITIONNS MeTab0IM3Ma.
3emure JBOJIOLMSA TIEPBBIX KJIETOK. [IpokaproThl 1 3ykapuoThl. [Iporcxok/1eHne MHOTOKJIETOUHBIX OPTaHN3MOB. BO3ZHUKHOBEHNE OCHOBHBIX
apcTB FyKapuoT. OCHOBHBIE YePThI SBOJIIOIMH PACTUTEIHLHOT0 MUpa. OCHOBHBIE YEPThI SBOJIIOIMH )KUBOTHOI'O MUPa
IpakTHyecKne 3aHATHS: 1
JlenTa BpeMEeHH 110 OCHOBHBIM 3TanaM BO3HUKHOBEHUS M PA3BUTUS )KUBOTHOTO M PACTUTEIILHOTO MHUpa 1
Tema 3.5. |OcHoOBHoOe conepxxaHue 2
[Iponcxox Teopernyeckoe odyuenne: !
eHHe
yesoBeKa - [AHTPOIIONOrHs - HayKa O 4enoBeke. CUCTEMaTHYECKOE MOI0KEHHE YenoBeKa. CXOICTBO YEIOBEKA € JKUBOTHBIMU. OTiinyus
aHTponoren|i¢/I0BEKA OT KHBOTHBIX. [IpsimoxoskaeHNe U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOil OK 02
e3 CUTHAJIBbHOM cucTeMbl. COOTHOIIEHNE OMOIOTHYECKUX U COLUANIBHBIX (PaKTOpOB B aHTponorenese. OCHOBHBIE CTAIHH OK 04
aHTpornoreHes3a. J[pMonuTeky - MpeaKy YeaoBeka 1 4yeroBekooOpa3Hbix 00e3bsH. [IpoToaHTpomn - mpe/iiecTBeHHUK YeI0BeKa. JIP1-24
ApXaHTpoII - IpeBHeNni yenosek. [laneoantporn - npeBHuil uenosek. HeoaHTpomn - 4e0BEK COBPEMEHHOTO THIIA. DBOJIFOLIMS
COBpEMEHHOT0 yenoBeka. YenoBeueckue pacbl. OCHOBHBIE OOJIBILINE pachl: €BPONEONAHAS (€Bpa3UiicKasi), HErPO-aBCTpaIoOnIHAS
(3KBaTOpuUaNbHas), MOHTOJIOUHAS (a3UaTCKO-aMepHUKaHCKast). Bpems 1 MecTo BO3HMKHOBEHUS YeJIOBeUECKUX pac. EquHCTBO
YeJIOBEYECKUX pac
IpakTuyecKne 3aHATHS: 1
Bpewmst 1 myTH pacceneHus 4enoBeka 1o ranete. [Ipucnoco0aeHHOCTh YeIoBeKa K pa3sHbIM YCIOBHM cpebl. BnusHue
reorpaduyueckor cpeapl Ha MOp(OTOTHUIO M PUZHOTIOTHIO YETOBEKa
KonTpoabHas pabdora TeopeTnueckre acieKThl BOJIIOLMM KU3HU Ha 3eMile 2
Paznen 4. Dxoaorus 26




Tema 4.1. |(OcHOBHOeE cofep:KaHUe OK 01
PKOJIOrHIe Teopernueckoe o0yueHue: OK 07
CKHe JIP1-24
(bakTophI H CpeZpl 0OUTaHUsI OPraHU3MOB: BOJHAS, HA3EMHO-BO3/IYIIIHAs, TOYBEHHAsI, BHYTPHOPraHu3MeHHas. OU3NKOXHUMUYECKHE
;g:f:; 0COOEHHOCTH cpell OOUTaHusl OpraHu3MoB. [IpucnocoOeHns OpraHu3MOB K KH3HU B pa3HbIX cpenax. [IoHATHE SKOIOTHIecKOro
daxTopa. Knaccugukarus skonornyeckux paxroposn. [lpasuno munumyma FO. JInbuxa. 3akon TonepantHoctd B. lllendopna
Tema 4.2. |(OcHOBHOe coepkaHHue
[Honmyasuust
’ Teoperudeckoe o0yueHue:
coo01ecTBa
X JKoJIOTHYecKast XapaKTEPUCTHKA BHJIA M TIOMYJISIIIUN. DKOJIOTHYEeCKasi HUMIA BUAA. DKOJIOTUIECKHUE XapaKTEPUCTUKH OIS IIUH.
hKocHeTem |COOOIIECTBA M 9KOocHCTeMbl. bruonenos u ero crpykrypa (B.H. Cykaues). CBsi3u Mex 1y Opranu3sMaMu B 6uorieHose. CTpyKTypHBIe OK 01
bl KOMITOHEHTBI SKOCHCTEMBI: TIPOIYIIEHTHI, KOHCYMEHTBI, peAyIIeHTbl. KpyroBopoT BeniecTB M MOTOK YHEPTUU B IKOCUCTEME. OK 02
Tpoduyeckue ypoBHU. AHTPOIIOTEHHbIE DKOCUCTEMBL. ATPOIKOCUCTEMBL. OTINYKS arpOIKOCUCTEM OT OHOTEOIIEHO30B. OK 07
Vp6oskocucreMbl. OCHOBHEBIE KOMIIOHEHTHI YPOOIKOCHCTEM JIP1-24
IIpakTHYecKue 3aHATHSA:
Tpoduueckue nenu u cetr. OCHOBHBIE TTOKa3aTeM YKOCHCTEMbI. buoMacca u mpoIyKius. DKOJIOTUYECKIE THPaMUIbI YU CET,
Oromacchl 1 3Hepruu. [IpaBuiio mupaMuabl SHEprHH. PenreHne MpakTHKO-OPHEHTHPOBAHHBIX PACUYETHBIX 3aJIaHHH M0 IEPEHOCY
BEILIECTBA U SHEPTHU B SKOCUCTEMaX C COCTABICHUE TPOPUUECKHX LIETICH U MUpaMK]l OMOMACChl U SHEPTUU
Tema 4.3. |OcHOBHOe coiepkaHHue
buocdepa - Teopernueckoe o0ydyeHue:
riaod6anbHa [brocdepa - xuBas o6onouka 3emin. PasButre npeacrasienuii o 6uochepe B tpyaax B.M. Bepuaackoro. O6mactu 6uochepsl u eé
sl coctaB. JKuBoe BeriecTBO 6rocdepsl U ero PyHKIMN 3aKOHOMEPHOCTH cylecTBOBaHMs Ouochepbl. OcoOeHHOCTH OHoc(ephl Kak OK 01
PKOJIOrHYEC r1o0anbHOM 3KocucTeMbl. JlmHaMudeckoe paBHoBecHe B Onocdepe. Purmudnocts siBiiennii B Ouochepe. KpyroBopoTs! BemmecTs u OK 02
Kast OMOreOXMMHUYECKHE IIUKIIBL. [ 100aTbHBIE SKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH M ITyTH UX PEIICHHSI OK 07
crerea IIpakTuyecKue 3aHATHA: JP1-24
PerieHne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 Ha ONPECIICHNE IO HACAKICHUH [Tl CHUYKEHUS KOHLICHTPALUU
YIJIEKHCIIOTO Ta3a B aTMOC(epe CBOEr0 pernoHa MpoKUBaHUsL.
Tema 4.4. |OcHOBHOE cofiepKaHMe OK 01
Biausinue OK 02
Teoperudeckoe o0yueHue: OK 04
AHTPOMNOIEeH OK 07
HbIX AHTpONIOTeHHBIE BO3JCUCTBHS Ha Onocdepy. 3arps3HeHMs] KaK B aHTPOIIOTCHHOTO BO3JICHCTBUS (Xumuueckoe, ghuzuyeckoe, JIP1-
(haKkTOPOB |Guonocuueckoe, omxo0bl npouze0OCcmea u nompedieHus). AHTPOIOTCHHBIC JIP24,
Ha BO3/1CUCTBUS Ha aTMOocdepy. Bo3aelicTBus Ha ruapocdepy (3acpazHenus u ux UCMoYHUKY, ucmoujeHus 600). Bozneiicteus Ha MK4.1;
ouochepy |murochepy (Oecpadayus nouswl, 6030eticmeue na 2ophvie nopooa, Heopa). AHTPOIIOT€HHbIE BO3AEHCTBHS Ha ONOTHYECKUE [1K4.3

Co00IIeCTBa (1eca u pacmumenvHble CO0OWeCma8a, HCUBOMHBIU MUD)

IIpodeccoHATBLHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE MPAKTHYECKOr0 3aHATHSI:




Perienne npakTHKO-OPUECHTUPOBAHHBIX PACUETHBIX 33JaHUH 110 COXPAHEHUIO MPUPOAHBIX (PaCTUTENBHBIX) pecypcoB bpsHckoi
0011aCTH, 10 pacyeTy CTPYKTYphI 3a11aCOB JPEBECUHBI

Tema 4.5. |OcHOBHoOe coepxxaHue 8
Biausinue OK 02
OK 04
counanbHo-TeopeTnueckoe 0GydeHHe: 2 | oKko7
BKOJI0THYeC 1 | aP1-24
- 3110pOBbE U €ro cocTaBsomue. PakTopbl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUAIOLINE HA OpraHu3M 4yeioBeka. BpenHele
daxTopop |IPHBBIKH: IOCTEACTBHS 1 npodmiaktuka. [Ipobiema TEXHOreHHBIX BO3JICHCTBUN Ha 3/10pOBbE YeNOBEKa (3JIEKTPOMArHUTHBIE OIS,
Ha OBITOBasE XUMUS, U30BITOUHBIE IIYMBI, pajualys 1 T.11.). AganTtaius opraHu3Ma 4ejaoBeka K (pakTopam OKpYKaroLIEeH cpe/bl.
30pPOBbe 3anmTHBIC MEXaHU3MBl OPraHU3Ma YeJIO0BeKa. 310pOBbe H pab0TOCTIOCOOHOCTD.
yeqoBexa [IPMHLUIIBI (OPMUPOBaHUS 3710pOBbecOeperaromero noseaeHus. Gusnueckas akTUBHOCTb U 3710pOBbe. ['pynbl 310poBbs. OCHOBEI 1
3aKaJMBaHUA. BUOXMMHUYECKHE aClIEKThl pallMOHAIIBHOTO MuTaHus. [IpaBuiia 6€30nacHOT0O UCIOIB30BaHUS OBITOBBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB
IIpakTHYecKHne 3aHATHA: 4
OnpeneneHne CyTOYHOIO pallioHa MUTaHUS. 2
Co3anre HHIUBUAYATbHONW MAaMTKH [0 OPraHU3aluu palliOHAIbHON (PU3NYECKO aKTUBHOCTH 2
IIpogeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/IepKaHue J1a00PATOPHOIO 3aHATHS 2 |IIK4.1;
[1K4.3
«BnusHre abnoTrueckux (HakTopoB Ha YEIOBEKa (HU3KHE U BBICOKHE TEMIIEpaTyphbl, IIyM, (pu3nuecKas Harpy3Ka)»
l3yueHrie MeXaHU3MOB aJaNnTaluy OpraHu3Ma 4eJ0BeKa K HU3KUM U BBICOKMM TeMIlepaTypaM U 0ObsSCHEHHE TOTYYEHHBIX
pe3yabTaToOB U (HOPMYIHUPOBAHKE BBIBOJOB (MIMCHbMEHHO) C HCIIOJIb30BAaHMEM HayYHbIX OHATHH, TEOPHIA U 3aKOHOB
2
KonTposabHas pabora: TeopeTnuecknue aCeKThbl SKOJIOTHUU
IIpogeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHNe (Colep:KaHNe NPHUKJIATHOT0 MOAYJIsT)
Pa3nen 5. BuoJsorus B ;KU3HHA 10
Tema 5.1. |(OcHOBHoOe conepxxaHue 4 OK 01
buorexnou OK 02
OK 04
Or'MM B Teopernueckoe o0y4enune: 2 |npy.
KU3HU . 2
KAKIOTO broTexHoMI0rus Kak HayKa U Mpou3BoACTBO. OCHOBHBIE HAIIPABICHUS COBPEMEHHOM OMOTEXHOIOTHH. MeToabl OMOTEXHOJIOTHH. JIP24,
OOBEKThl OMOTEXHOJIOTMH. DTHKA OMOTEXHOJIIOTMYECKUX U TeHETHUECKUX IKCIepuMeHToB. [IpaBuia noucka u ananmsa 11K4.1;
OMOA’KOJIOTHYECKONW MH(POPMALIMHU U3 PA3IMYHBIX HCTOYHUKOB (HaydHas U yueOHOHAY4Has JINTEpaTypa, CPEICTBA MACCOBOM [1K4.3
nHpopmaruu, ceth IHTEpHET U pyrue)
IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/IeP/KaHUe MPAKTHYECKOI0 3aHATHS: 2
Keticel Ha aHanu3 UH(GOPMALMK O HAYYHBIX JOCTIKEHHUIX B 00JIACTH F€HETUYECKUX TEXHOJIOTUH, KICTOUHON WHKXEHEPUH, TUIIEBBIX 2

OMOTEXHOJIOTHH. 3aluTa Keica: MpeCTaBIeHNEe PE3YJIbTaTOB PEIICHUS KEMCOB (BBICTYIUICHHE C MTPE3CHTAITNEH )




IIpakTHYecKoe 3aHATHE

Tema 5.2. |OcHOBHOE coiep:KaHHe 4 | OKOI
buorexHoxa 85 ?)42;
OTUM U [IpakTHYeckune 3aHATHA: 4
JIP1-
pacTeHust = =
Pa3BuTHE OMOTEXHOJIOTUH C UCIIONB30BAHUEM PACTEHU, IPUMEHEHHUE MPOAYKTOB OMOTEXHOIOIMH B KU3HU YEJIOBEKA, IOUCK U 2 |JIP24,
aHaIM3 HHQOPMAINH U3 Pa3TUYHBIX UCTOYHUKOB (Hay4Has U yueOHO-HAy4YHAas JIMTepaTypa, CPEeICTBA MAaCCOBOM MHPOpPMAIUH, CETh [1K4.1;
HHTepHeT U apyrue) [1K4.3
3amura keiica: [IpeacraBneHne pe3ynbTaToB pelICHHs KEHCOB (BBICTYIJICHHUE C MTPE3CHTAIIUEH ) 2
PyOGexHBII KOHTPOJIB IO pa3/ien: buonorus B )Ku3HU 2
Pa3nen 6. buoskosiornueckue uccae10BaHus 14
Tema 6.1. |OcHoBHOe conepiKanue 4 | oKoO1
OcHOBHBIE
Teopernueckoe o0yueHue: 2 | OKO02
MeTO/IbI OK 04
0M03K0JI0TH = = OK 07
eCKHX Hayunbrii Mmetoa. MeTo el OM09KOJIOTHYECKHIX UCCIICIOBAHUIA: TTOJIEBBIE, TA0OPATOPHBIE, SKCIIEPUMEHTANIbHBIE. MOHUTOPHHT 2 TP1.24
HCCIe10BaN OKPY>KaIOIIEeH CpeIbl: TIOKATbHBIN, peTHOHAIBHBIN U TIIO0AIBHBIA. MeToIbl TorCcKa, aHaIu3a 1 00paboTKu HH(OPMAITUHU O POCKTE B )
i Pa3TUYHBIX UCTOYHUKAX
JIaGopaTopHbIe 3aHATH: 2
[TocTaHoBKa 11€11M, 3a]1a4, BBIIBH)KEHUE TUIIOTE3bI, TPOBECHUE SKCIIEPUMEHTA 10 ONPEACICHUIO ONTUMAIbHBIX YCIOBUM A pocTau| 2
(U3HONIOrHUECKO aKTUBHOCTHU APOKKEBBIX KIETOK. BhIsIBIEHUE 3aKOHOMEPHOCTEH, (OPMYITUPOBAHNE BHIBOJIOB M MPOTHO30B.
JlaGopaTopHbie pabOTHI Ha BEIOOP 10 MUHU TPYyIIIIaM:
1. BnustHEE TeMmepaTyphl Ha pocTa U PU3NOIIOTHUECKYIO aKTUBHOCTD JPOMIKEBBIX KIIETOK
2. BnusHue yrieBoJoB Ha pocTa M PU3NOJIOTUYECKYIO AKTUBHOCTD JPOAGKEBBIX KIETOK
3.CodeTaHHOE BIHUSHHUE TEMIIEPATYPhI U YTIEBOIOB Ha pOCTa U (PU3HOIOTHUECKYIO0 aKTUBHOCTH IPOIKIKEBBIX KIETOK
Tema OcHOBHOE coepxaHue 10
6.2. 5 | OKO01
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buoskoJor
MYecKui
IKCIepuMe
HT

00630p TeM y4eOHO-HCCIEA0BATEILCKUX TPOEKTOB. BHIOOp yueOHO-MCCIIe10BaTENLCKOTO MPOEKTa U3 TIPEITI0KCHHBIX.
DopMHUpOBaHUE KOMAH/IbI MPOEKTA. AJITOPUTM BBITIOJTHEHHUS TIPOEKTA.
Kaxxgast rpynna BeIOMpaeT OMH U3 BApUAHTOB yUeOHO-HCCIIEI0BATENbCKUX IPOEKTOB!
1. OueHka KayecTBa aTMOC(EPHOTO BO3TyXa
2. OreHKa KauyecTBa OYB METOJIOM (PUTOTECTUPOBAHUS
OreHKa KauyecTBa BOJI TOBEPXHOCTHBIX BOJOEMOB MO0 OPraHOJIENTHUECKUM U (PU3UKO-XUMHUECKUM CBOMCTBaM
4. Buusuue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIUX PACTECHUN
5. BuusiHME coneBOro 3arps3HEHUs Ha POCT U Pa3BUTUE CEMSH BBICIINX PacTEHUI
[lepeaviti oman 6blNOIHeHUs NPOEKMA:
O6ocHOBaHME aKTyaJIbHOCTH BHIOpaHHOM TeMbl. BrisiBIeHHE Ipo0OaeMbl uccineoBanus, popMynupoBaHue rUIoTe3bl. Brioop

METOJIOB HCclieoBaHusA. Be1Oop Touek oTOopa nmpod Ha TeppuTopuu uccienoBanus. [loctaHoBKa 1ies1eid 1 3a1a49 UCCIST0OBAHMUS.

Onpez[eneHHe q)OpMBI MPCACTABJIICHUSA PC3YJILTATOB UCCIICAOBAHMS. Onpe;[eneHHe OTaIl0B U COCTABJICHUC I1JIaHA UCCIICAOBaHUA

OK 02
OK 04
OK 07
JIP
1-J1P24,

JIabopaTopHbIe 3aHATHS 6
3 2
Bmopoii aman 6binoiHeHus: npoekma: MoJIr0TOBKa He0OOXO0MMOH MOCY bl M MaTepHaa Il SKCIIEPUMEHTA, IPOBE/ICHHE
HKCIIEPUMEHTA, IEPHOANYECKas TPOBEPKA TEUEHUS SKCIIepUMeHTa/ cOOp MaTepuaia B BHIOpaHHBIX TOUKax 0TOopa npod
Tpemuii sman @vinonHeHus npoexma. MoJlydeHHe MEePBUYHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX, IPOBEICHNUE CTATUCTUYECKON 2
00pabOTKH MOJIYICHHBIX JTAHHBIX
. . 2
Yemeepmulii 5man 6bINOIHEeHUs NPOeKMA: BbIABICHHE 3aKOHOMEPHOCTEH, (POpMyITupoBaHKE BHIBOJOB U IPOTHO30B, OIICHKA
Ka4yecTBa MCCIEYEMOro 0OBEKTa IO pe3yabTaTaM OMOIKOJIOTHUECKOTO aHAIN3a
IIpakTHYecKHe 3aHATHA 2
3amuTa npoekTa. [IpencTaBieHne pe3ynbTaToB BBIIOIHEHHUS yIeOHO-NCCIIEI0BATEIECKUX IIPOEKTOB (BBICTYIIIICHUE C 2
MpEe3eHTALNUECH )
IIpomesxxyTouHas arTecTanus (3K3aMeH) 18
KoncyabTanus 2
Bcero: 137
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3. YCJOBMUS PEAJIM3AIIMA PABOYEN ITIPOTPAMMBI
OBIHIEOBPA3OBATEJIBHOT'O YYEBHOTI'O IPE/IMETA

3.1.

MaTepunajabHO-TeXHHUYECKOe o0ecrieueHne y4eOHOro mpeaMera

HaumenoBanue HOMGH.IGHPIIZ I IPOBCACHU A BCEX BUJOB
y4eOHOH IesTeIbHOCTH, TPETyCMOTPEHHOHN YIeOHBIM IIAHOM, B
TOM HHUCJIC ITIOMCIICHUA IJI51 CaMOCTOSTEILHOU paGOTbI, C
yKa3aHWEM IepEYHs] OCHOBHOTO 00OpyAOBaHMS, yU4eOHO-
HArJISITHBIX TTOCOOUH U MCIIONH3YEeMOT0 TPOrPaMMHOTO
o0ecrnieuyeHus

Anpec (MECTOIOJIOKEHUE)
MIOMEIICHUH JIJIsl TPOBEACHUS
BCEX BUJIOB y4eOHOM
JeSITeTbHOCTH,
MPEeTyCMOTPEHHON y4eOHBIM
IJIAHOM (B CITydae peain3ainu
00pa3zoBaTeNbHON IPOTPAMMBI
B ceTeBol (hopme
JOTIOJTHUTEIBHO YKa3bIBaeTCs
HAaMECHOBAHHE OpPTaHU3aINH, C
KOTOPOH 3aKJII0UEH JIOTOBOD)

1

2

YuyeoHblii Kopnyc KaduHeT, Jadoparopusi KBUOJIOT'USI» Ne Y208

- Paboune mecra oOyyaromuxcsi, pabouee MECTO

npenojaBaTes.

- KoMmrmiekT yaeOHO-HarIsaqHbIX mocoOuit, (Mebenb, TocKa, Med,
HarJBITHBIC TOCOOMS (KOMITJIEKTHI YYeOHBIX TaOJIUII, TJIAKaTOB),
TEXHUYECKUMH  CpPEACTBAMH  OOy4YeHUsS:  KOMIIBIOTEp C
yCTpoicTBaMH BOCTIPOU3BEACHHUSI 3BYKa, IPUHTEP, MyJIbTUMEIHA-
MIPOEKTOP C PKPAHOM, yKa3Ka-Mpe3eHTeP AJIs MPEe3CHTAIIHIA.

- JlabopaTopus, OCHaIIeHHas: 000PyIOBaHUEM sl TIPOBEACHUS
3aHSTHNA: MHUKPOCKOIIBI, CEKYHIOMEp, TOHOMETp, JlabopaTopHas
nocyna (mpoOupKH, MOACTABKH JJIsI TPOOUPOK, MUHIIETHI, TTECOK,
CTYIIKH C TIECTHMKaMH, IpEIMETHbIE W TIOKPOBHBIE CTEKJa,
CTEKJISIHHBIE MaJIOYKHU, NMPEnapoBaIbHbIE UTIIbI, GUIBTPOBAIbHAS
Oymara (caynerkn), CTakaHbl) THIEPTOHHYECKUH pacTBOp
xjopuaa Hatpus, 3%-HBIM pacTBOp MEpPOKCHIA BOJIOPOJA,
pacTBop oa B HOAUCTOM Kalluu, TITUIEPUH, KITYOHH KapTodes,
JIUCT 3JI0/IeV KaHAJCKOH, IO pssOMHBI OOBIKHOBEHHOU (PSOMHBI
WJIU TOMaTa), JIyK pernyaThlii, pa3Be€HHBIE B BOJIE JPOKKH);

- KommnekTsl yueOHBIX ¥ y41eOHO-METOIUYECKUX MAaTEPHAIIOB.

- MynbrumMenuitHoe 000pynoBaHue: IEPEHOCHONW KOMIUIEKT
MyJIbTUMEANA-anmapaTrypsl (MyIbTUMEANIHBIA poekTop NEC
ME382U - 1 mwit., 3kpan Ha TpeHore - 1 mrT., HoyTOyk Samsung
NP-RC710-S02 - 1 mt.)

- [Iporpammuoe obecnieuenue: OC Windows 10, MS Office
2019 ProPlus, Be6-6payzep Firefox, apxusarop 7-zip

— npodeCCHOHATHHO OPUECHTUPOBAHHBIC 33 JaHUS
(MHCTPYKIIMOHHBIC KapThI);

— MaTepualibl TeKyueil u npomexxyrounoi arrectanuu (GOC).

243020, bpsinckas 00651acTh, T.
HoBo3p10K0B, yi1. MudypuHa,
1. 59

Y4eOHbIii Kopmyc

AyIuTOpHUS AJ5l CAMOCTOSITEIbHOM NMOATOTOBKH CTY/I€HTOB
Ne ¥403.

- Paboune mecta oOyuaronuxcs, pabodee MecTo
npenoaaBaTeiis.

243020, bpsinckast 0051acTh, T.
HoBo3p10K0B, yi1. MudypuHa,
1. 59
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- HaGops! neMoHCTpaimoHHOTO 000pyIOBaHMS U y4eOHO-
HaIJBSTHBIX TIOCOOUH (CTEH/IBI, CXEMBI, TTAKATHhI)
- MynsTuMenuitHoe o0opyaoBaHue: kKoMmibioTep B coope ITP
Business — 8 mT., mnepeHOCHON KOMIUIEKT MYJIbTUMEIUA
anmapatypsl (MynbTUMeauiHbIN poektop NEC ME382U - 1
IIT., 9KpaH Ha TpeHore - 1 mT., Hoyroyk Samsung NP-RC710-
S02 - 1 mT.)

- [Iporpammuoe o6ecneuenue: OC Windows 10, MS
Office 2019 ProPlus,, OC Astra Linux Common Edition,
oucusii maker Libre Office, Be6-Opayzep Firefox, apxusaTtop
7-zip

Y4eOHbIii Kopmyc

YuranabHbli 321 0MOJIHOTEKH C BHIX0A0M B ceThb UHTepHeT
MarepuanbHO — TEXHUUECKOE 0OecrieueHHe:

Croubl, cTysbs Ha 80 MOCaTOYHBIX MECT

- MynbtumMenuitHoe 000pynoBaHue: KOMIBIOTEP B cOOpe C
BbIX0Z0M B UHTEpHET — 5 uT., MDY HP LaserJet Pro MFP
M?28a — 1uIT.; nepeHOCHOW KOMILUIEKT MyJIbTUMEINA
anmapatypsl (MynbTuMeauiHbIN poektop NEC ME382U - 1
IIT., 9KpaH Ha TpeHore - 1 mT., Hoyroyk Samsung NP-RC710-
S02 - 1 mT.)

- [Iporpammuoe obecneuenue: OC Windows 10, MS Office
2019 ProPlus,, OC Astra Linux Common Edition, oduchbIit
nakeT Libre Office, Be6-0paysep Firefox, apxusatop 7-zip

243020, bpsinckas 0651acTh, T.
HoBo3p10K0B, yi1. MudypuHa,
n. 59

3.2. KaapoBoe o0ecneuenue 00pa3oBaTe/IbHOIO MpoIecca

Peanuzanus ob6pa3oBareiabHO TporpaMMbl 00eCIeUnBaeTCs MeJarorndyecKuMu
paboTHHKaMu 00pa30BaTENbHON OpraHU3alMy, a TaKKe JUIAMHU, IPUBJIEKAEMbIMH K
peanu3anu 00pa30BaTEIbHONM NPOTPaMMbl Ha YCIOBHUSIX TI'PaXKAAHCKO-TIPABOBOTO
JOTOBOpa, B TOM YHCJE W3 YHCIa PYKOBOAUTENEW M pPabOTHUKOB OpraHu3alui,
JESITeIbHOCTh KOTOPBIX CBsI3aHa C HAIPaBIEHHOCTHIO peann3yeMoil 00pa3oBaTeNbHOM
IpOrpaMMbl M MMEIOMIMX CTaX paboThl B JAaHHON Npo(eCcCHOHAIbHOW 00JacCTH He
meHee 3 user. KBanmudukaums mnenarorudeckux pabOTHHUKOB 00pa3oBaTeNbHOM
OpraHM3alii  OTBEYAeT KBAIU(UKAIMOHHBIM TpeOOBaHUSM, YKa3aHHbIM B
KBAIM(UKAIIMOHHBIX  CIPAaBOYHHMKAX M MPO(ecCHOHANBHBIX  CTaHJApTax.
[lenarornueckue pabOTHUKM TMOJMYYArOT JOIMOJHUTENIbHOE MPO(ecCHOHATIBHOE
o0Opa3oBaHue MO MpOrpaMMaM MOBBIIIEHUS KBaJU(HUKAIMKA, B TOM YHCIEe B ¢opme
CTKUPOBKU B OpPraHU3ALUAX, HAIMIPABICHHUE NEATEIbHOCTH KOTOPBIX COOTBETCTBYET
obmactu npodeccuoHanbHON NesTeNbHOCTH He peke 1 pasa B 3 roma ¢ ydeTom
pacimpeHus crekTpa npohecCHOHAIBHBIX KOMITETCHIINH.

3.3. Opranusanusi 00pa3oBaTeJbHOI0 NMpouecca JAJsi HHBAJUIA0B M JIMII C
OrPpAHNYEHHBIMHU BO3MOKHOCTSMU 310POBbS

OOyueHue 1Mo MPeaMEeTy JIMI], OTHOCSIINXCS K KaTeTOPUH WHBAIHMIOB U JIUIL C
OTPaHUYCHHBIMHA BO3MOKHOCTSIMH 3/TOPOBbSI OCYIIECTBIISIETCS C YIETOM OCOOCHHOCTEH
NCUXO(PU3NYECKOTO Pa3BUTHS, WHAWBUAYATbHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0POBbsI TAKUX 00y4aromuxcs. B cimydae BO3HUKHOBEHHUS HEOOXOIUMOCTH O0yUCHHUS
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JIMII C OTPAaHIMYEHHBIMU BO3MOXXHOCTSIMH 37I0POBbSI B TEXHHKYME MTPEyCMaTPUBACTCSI
CO3JIaHUE CTIECIUATBHBIX YCIIOBHMA, BKIFOUAIONINX B CE0s UCIIOIh30BAHUE CIIEIIHATBHBIX
00pa30BaTeNIbHBIX MPOTPAMM, METOJIOB BOCIUTAHUS, JUIAKTHUECKUX MATCPUAJIOB,
CHEIHATIBHBIX TEXHUUECKUX CPEICTB OOYYEHHUSI KOJUIGKTUBHOTO W WHIUBUIYAILHOTO
NOJIb30BAHUS, TPEAOCTABICHUE YCIYr acCUCTEHTa (TIOMOIIHHMKA), OKa3bIBAIOIICTO
o0yJarommMcsi HEOOXOAUMYI TEXHHUYECKYIO IMOMOIb, MPOBEIACHUE TPYIIOBBIX H
WH/IMBUYAIbHBIX KOPPEKIIMOHHBIX 3aHITUH, OOCCIIeYeHHE JOCTyNa B 3IaHHS
TEXHUKyMa H JIPYTHe YCIOBHsI, 0€3 KOTOPHIX HEBO3MOXKHO HJIH 3aTPYIHEHO OCBOCHUE
00pa30BaTENIbHBIX MPOrPaMM OOYYAIOUIUMHCS C OTPAHUYCHHBIMH BO3MOXHOCTSIMH
37I0POBBSI.

[Ipu monydeHun cpenHenpodecCHOHATHLHOTO 00pa3oBaHUsl OO0YyYarOIIMMCS C
OTPaHUYCHHBIMUA BO3MOXXHOCTSIMH 3[IOPOBbsI MPEIOCTABISIIOTCS OECIIaTHO ydeOHast
JUTEpaTypa, C y4eTOM OCOOBIX TOTPEOHOCTEH OOydYaromMMCS C OrpaHUYEHHBIMHU
BO3MOKHOCTSIMH 37I0pPOBbsI 00€CTICUNBACTCS MTPEIOCTABIICHHE YUEOHBIX, JICKIIMOHHBIM
MaTEepPHAIIOB B AJICKTPOHHOM BHJIE.

3.4. THOPOPMAIIMOHHOE OBECIIEYEHHUE OBYYEHMU

OcHoBHas JuTEparypa:

1. Mamontos, C. I'., O6mrast 6uonorus: yaeounuk / C. I'. MamonTos, B. b.
3axapoB. — Mocksa: KuoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8.
— URL: https://book.ru/book/948581 — TekcT: 3MeKTPOHHBIN.

2. Konecnukos, C. U., O6mas 6uonorus: yueonoe nocodue / C. M. KonecHUKoB.
— Mocksa: KnoPyc, 2023. — 287 ¢. — ISBN 978-5-406-11707-1. — UR:
https://book.ru/book/949522 — TeKCT: 31E€KTPOHHBIN.

3. buonorus: yuebnuk / A. B. Maranus, B. b. 3axapos, I'. B. Uepssix [u ap.];
non pen. A. I'. Mycradpuna. — Mocksa: KnoPyc, 2022. — 727 c. — ISBN
978-5-406-09481-5. — URL: https://book.ru/book/943140 — Tekcr:
AJIEKTPOHHBIN.

JonosiHUTeILHAS JINTEpPaTypa:

1. Mycradun, A. I'., buonorus. [[is1 BEITYCKHUKOB IIIKOJI U MOCTYIAIOIIUX B
By3bI: yueOHOoe mocooue / A. I'. Mycradun; mox pen. B. H. Speiruna. —
Mocksa: KnoPyc, 2022. — 584 ¢. — ISBN 978-5-406-09902-5. — URL.:
https://book.ru/book/944074 — TekcT: 2EKTPOHHBIH.

2. buonorus. [Ipaktukym: yuebnuk / A. FO. Kosnosa, B. b. 3axapos, T. H.
NBuenko [u ap.]; mox pen. A. I'. Mycraduna, A. I'. EpmonaeBa. — Mockaa:
KnoPyc, 2023. — 449 c. — ISBN 978-5-406-11669-2. — URL.:
https://book.ru/book/949508 — TekcT: 3IEeKTPOHHBIN.

Ilepeyenb npogeccHOHAIBHBIX 023 JaHHBIX 1 HH(POPMALMOHHBIX CIIPABOYHBIX
cUcCTeM
Kommprorepras wuapopMannonHo-npaBoBasi cucrema «Koucynprantllmocy
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www.consultant.ru

[Tpodeccuonanbhas cipaBodHasi cuctema « TexakemepT

Cucrema ynpasnenus ooyueaueM MOODLE https://moodle.bgsha.com/

Cucrema NpOBEpKH TEKCTa Ha HAJIMYUE 3aMMCTBOBAHUN «AHTHUILIATUAT
http://www.antiplagiat.ru/

OdunmanbHpli  MUHTEpHET-TIOpTaid 0a3bl JAaHHBIX MPaBOBOM HHMOpMaAIUU
http://pravo.gov.ru/

[Topran ®enepanbHbBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB
https://fgos.ru/

[Topran "MHDOpMATMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B 00Opa3oBaHuN"
http://www.ict.edu.ru/

Web of Science Core Collection — mnonurematudeckas pedepaTuBHO-
oubnuorpaduueckass W HaykoMmeTrpuueckas (OmbOmmomeTrpuueckas) 0Oa3a TaHHBIX
http://www.webofscience.com

[TonmnoTexkcToBbiit apxuB «Hamuonansubil DnexkTpoHHO-MHDOpMaIMOHHBIN
Koncopuuym» (HOMKOH) https://neicon.ru/

ba3bl qanHbIX u3narenabcTBa Springer https://link.springer.com/

HNuTepHeT-pecypcesbl:
1. Enunas xomekius I[OP. Ilpeamernas kosmnekuusi «buomorus» http://school-
collection.edu.ru/collection
2.01xpoIThIN KOJIIEK: bruomorus http://college.ru/biology
3. B nomomp yumTemo Ouwosormm: oOpasoBarenbHbi  caiit MIECOH
HI'TIY http://fns.nspu.ru/resurs/nat
4. BuemkonwsHas  3kosorua.  IIporpamma  «lllkonpHass ~ 3Konoruueckas
UHUIMaTUBa» http:// www.eco.nw.ru
5. Best Guonorust: HaydHO-00pa3zoBarenbHbIi mopTan http://www.sbio.info
6. 'ocynapctBennsiii JlapBuHOBCKHiA My3eit http://www.darwin.museum.ru

7.KuBbie CYILIECTRBA! AJIIEKTPOHHAsI WJUTFOCTPUPOBAHHAS
sHMKIoneaus http://www.livt.net
8.3eJ1e bl [IUTFO3: MyTE€BOAUTEIb 10 YKOJIOTUYECKUM

pecypcam http://zelenyshluz.narod.ru

9. 300K1y0: MEra’HIMKIIONEIUS O )KUBOTHBIX http://www.zooclub.ru
10.300mornueckuii myseit B Cankt-Iletepoypre http://www.zin.ru/museum

11. KoHuenuum COBPEMEHHOIO €CTECTBO3HAHUS: buonornueckas kapTuHa
MUpa: SJEKTPOHHBINA yueOHuK http://nrc.edu.ru/est

12. Jlabopatopust 6otanuku CankT-IleTepOyprckoro ropoackoro ABopia TBOpUECTBA
10HBIX http://www.youngbotany.spb.ru

13. JlaypeaTsr HOOEIEBCKOM MpeMuH 10 (HU3HOIOTUH U MeauiinHe http://n-t.ru/nl/mf
14 MeaumuHckas SHIUKIONeusI. AHaToMmudeckuit atiac http://med.claw.ru

15. Mup >KUBOTHBIX: SJIEKTPOHHBIC BEpCHU KHHT http://animal.geoman.ru
16.0OnopHO-ABUTaTENBHAS cucremMa YeJIOBEKA:
obOpazoBarenbHbIN calT http://www.skeletos.zharko.ru

17. ITaneontonornueckuit myzet PAH http://www.paleo.ru/museum
18..ITonynsipHas SHIMKJIOIIE IS «Propa 151
daynay http://www.biodat.ru/db/fen/anim.htm
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19.11pupona Kysbacca. Marepuaiibl TUTst YUUTENS
ouonoruu http://prirodakem.narod.ru

20.ITpo6aemsbr 3BomoIMHK http://www.macroevolution.narod.ru

21.IIpoext Ecocom: Bc€ 006 skosioruu http:// www.ecocommunity.ru

22.Ilpoekt Herba: OOTaHUYECKUN cepBep MockoBckoro
yHuBepcuteTa http://www.herba.msu.ru

23.IIpoexT Forest.ru: Bce o pocuiickux jecax http://www.forest.ru

24 Tlpoext «/lerckuii Dxo—-Nudpopm» http:// www.ecodeti.ru

25.10tuner Cpenuneii Cubupu http://birds. krasu.ru

26. Pactenus: anekTpoHHBIE Bepcuu KHUT http://plant.geoman.ru

27. Penkue u nucuesaroniue >KkuBoTHBIE Poccun u 3apyOexns http://www.nature.ok.ru
28.Canxkrt-IlerepOyprckas oOIecTBEHHAS OPTaHU3AINS COACUCTBUS IKOJIOTHIECKOMY
obpazoBanwio http://www.aseko.ru

29. CoxpansieM ¥ U3y4aeM BOJIOEMBI: SKOJIOTUUECKHM MPoeKT http://edu.greensail.ru
30. Teopust PBONIONMU KaK OHA €CTh. MaTEPHAIbI IO TEOPUU OUOIOTHYECKOM
sBosronnu http://evolution.powernet.ru

31.TpaBsaHucteie pacTeHus MockoBckou obnactu: OHJIAMNH-
cripaBouHUK http://www.lesis.ru/herbbook

32.Y4ebHo-BoCTIMTaTeIbHBIN OMONOTHYeCKU KOMIIEKCCEBEPHOTO YIeOHOTO OKpyTa
r. Mocksel http://biom.narod.ru

33.DenepanbHblid JIETCKUU YKOJIOT0-OHOJIOTUYECKUI
neHTphttp://www.ecobiocentre.ru

34 Yapn3 Jlapsun: 6uorpadus u kauruhttp://charles-darwin.narod.ru

35.LenTp OXpaHbI TUKOU IIPUPOJIBL: nyOnuKanuu 1o
skonorunhttp://www.biodiversity.ru

36.1enTp sxonoruueckoro oopazosanus MI'JI/I(FO)Thttp://moseco.narod.ru
37.Oxosornueckoe 00pa3oBaHHUe I€TeW U U3ydeHue npupoasl Poccumn.
38.DOxonoruueckuii eHTp «IKocuctemarhttp:// www.ecosystema.ru
39.9neKTpoHHBIN yueOHUK 10 Ouosoruuhttp://www.ebio.ru

40.buoMenuuMHCKAs OJMMITHAAA MIKOJIbHUKOBhttp://www.svb-ffm.narod.ru
41.Bcepoccuiickasi oIMMITMaJIa HIKOJIBHUKOB 110 OroJioruu http://bio.rusolymp.ru
42.Bcepoccuiickasi 0JIMMITHAaJIa MIKOJBHUKOB 110 dKojorunhttp://eco.rusolymp.ru
43.JIucTaHIIMOHHAS SKOJOT0-0MOJIOTHYEeCKass BUKTOPUHA —TEIEKOMMYHHUKAITMOHHBIH
obOpazoBarenbHbIN MpoekT http://www.edu.yar.ru/russian/projects/predmets/biology

44 JIuCTaHIIMOHHBIC 3BPUCTUYECKUE OJIMMITHAIBI 10
ounonoruu http://www.eidos.ru/olymp/bio

45.JIuCTaHIINOHHBIC 3BPUCTUYECKUE OJIUMIIUAJbI o
skosoruu http://www.eidos.ru/olymp/ecology

46.001epoccuiickuii KOHKYPC MIPOEKTOB «3anoBeaHbIC OCTpOBa

Poccuny» http://www.zapovedostrova.ru
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOT'O YYEBHOTI'O IPE/IMETA

KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOEHHUS 00IIe00pa3oBaTEIbHOTO Y4eOHOTrOo

npeaMETa pPacCKpbIBAOTCA 4YCPEC3 AUCHUILNIMHAPHBIC PE3YIILTATHI, HAIIPABJICHHBLIC Ha

dbopmupoBaHre OOMMX M MPOPECCHOHATBHBIX KOMIIETCHIIUNA 10 pa3iesiaM U TeMaM

coJiep)KaHusl yueOHOro MaTepuara.

Oo0mas Pa3nen/Tema THun oneHOYHBIX MepONPUATHI
KOMIIeTeH I UsI
Paznen 1. Kuaerka - crpykrypHo- | KonTponbsHast paGora "MomekyasipHbIi ypOBEHb

(l)yHKIII/IOHaJIbHaH ¢ANHHUI A )KUBOTI'O

OpraHu3aIu >KUBOro"

OK 02 Tema Nel.l. 3anonHenre TAOHMUILI C OIKUCAHHEM METOMOB
buonorus kak Hayka MUKPOCKOITMPOBAHKS C WX JOCTOMHCTBAMH U
HeloCTaTKaMH. 3arojHeHue Tabmuisl  «Brimag
YUEHBIX B Pa3BUTHE OMOIOTHID)
OK 02 Tema Nel.2. 3anonHeHne CPaBHUTEILHOM TaOIHIIBI CXOACTBA U
OOmias XapakTePUCTHKA | hasiyqyii UBOTO U He KUBOTO
KU3ZHU
OK 01 Tema Nel.3. ®poHTaTBHBINA OMTPOC
OK 02 buonornvecku Baxkubie | [IoaroToBka yCTHBIX COOOIIEHUH ¢ pe3eHTAIEH
OK 04 XUMUYECKHE BreimontHeHne u 3ammTa JabopaTOpHBIX PaboT:
COCTMHCHU «Omnpenenenne ButamuHa C B Ipomykrax
MTATaHUS, «[MuapodunbHO-THAPOGOOHBIE
CBOMCTBA JIMITUIOBY
0K 01 Tema Nel 4. OnenuBaemas IUCKyCCHs IO BOIIPOCaM JIEKIIMH
0K 02 CtpyKTypHO- Pa3paboTka MEHTaIbHON KapThI 11O
OK 04 (hyHKIIMOHATbHAS KJ1accu(pUKauK KJIETOK U UX CTPOSHHUIO Ha MPO-
OpraHu3aIMs KIETOK U DYKapUOTUYECKUX U IO IAPCTBAM B MUHH
rpynmnax
BrimonHenue u 3ammura J1abopaTOpHBIX padoT:
«CTpoeHue KJIeTKH (pacTeHusl, )KUBOTHBIE,
IpuObl) U KIETOYHBIEC BKIIOUEHUS (Kpaxma,
KapOTUHOMIBI,XJIOPOTLIACTHI, XPOMOILITACTHI)»,
«[IponuraeMmocts MeMOpaHs! (IIa3MONIH3,
JIETIIa3MOJTH3)»
OK 01 Tema Nel.5. @poHTaTBHBINA OMTPOC
OK 02 CrpyKkTypHO- PaspaboTka rioccapus
byHKIHOHATbHBIE Penrenne 3a1a4 Ha Onpe/ielIeHHE
(axTopsi OCJIEI0BATEILHOCTH HYKJICOTH/IOB
HACJIEICTBEHHOCTH
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OK 01

Tema Nel .6.

@poHTaTBHBINA OMTPOC

OK 02 [Iporueccer MaTpudHOro | Tect «IIporeccs MATPUYHOTO CHHTE3a» PerieHune
CHHTC3a 3a/1a4 Ha OTpeielieHre TIOCIeI0BATEIIbHOCTH
aMHHOKHUCIIOT B MOJIEKyJie Oenka
Pemrenue 3amau Ha onpezeneHne
M0CJICIOBATEIBHOCTA AMHUHOKHUCIIOT B MOJICKYJIC
Oernka B ciydae M3MEHEHHS MTOCIIeI0OBATEIIbHOCTH
HykieotusioB JIHK
OK 02 Tema Nel.7. @poHTaTBHBINA OMTPOC
OK 04 Hexnerounsie GpopmeI [ToaroToBKa YCTHBIX COOOIICHUH C TIpEe3eHTAIUEH
KUSHH (BUpyCHBIE U OaKTepuabHbIe 3a001€BaHUS.
OO01re TPUHIIUITBI HCTIOTH30BAHUS
JICKapCTBEHHBIX BemecTB. OCOOSHHOCTH
MIPUMEHEHUS aHTUONOTHKOB)
OK 02 Tema Nel.8. @poHTaTBHBINA OMPOC
OOMeH BEIECTB U 3anoHeHUe CPaBHUTEIHLHOM TaOIUIIbI
HPEBPALICHAC SHEPTUN | ¥ anakTepuCTHK TUIIOB OOMEHA BELIECTB
B KJICTKE
OK 02 Tema Nel.9. Ob6cyxaenue no Borpocam Jiekiuu Pa3paboTka
OK 04 Ku3HeHHbIA UK

KJIETKH.
Muto3. Meiio3

JICHTBI BPEMCHHU KU3HCHHOI'O UKJIa

Pazgen 2. CTpoenne 1 pyHKIMHA

opraHuszma

Kontponbnas padora "CtpoeHue u GyHKIUHA

opranusma"
OK 02 Tema Ne2.1. OnenuBaemas 1UCKyccus
OK 04 Crpoenune opranuzma Pa3paboTka MEeHTaIbHOW KapThl TKAHEH, OPraHOB
U CUCTEM OpraHOB OPraHU3MOB (pPacTeHHUS,
KHBOTHBIE, YEIIOBEK) C KPATKOM
xapakTepucTukon ux ¢pynknuii [logrororka u
IPECTaBICHNUE YCTHBIX COOOIICHHI C
npe3eHTanuen (MMMYHUTET, HH(PEKIIMOHHBIC
3a001eBaHUs, STTUEMUH, BAKIIMHAITUS )
OK 02 Tema Ne2.2. ®poHTaTBHBINA OMTPOC
®opMbl pa3MHOKEHUS 3arnosiHeHHe TaOJIHIIbI ¢ KPaTKOMH
OpraHu3MOB XapaKTEPUCTHKON U IpHUMEpaMu GopM
Pa3MHOXECHHS OPTaHU3MOB
OK 020K 04 | Tema Ne2.3. Ontorene3 | Pa3zpaGoTka JI€HTBI BpeMEHH C XapaKTEpUCTHKON
KUBOTHBIX M HCJIOBEKA | y1anoB oHTOreHe3a OT/IeABHOM TPYIIoil
YKUBOTHBIX U YEJIOBEKA IO MUKPOTPYIITIaM
Tect/ompoc
OK 02 Tema Ne2.4.
OK 04 OHTOrene3 pacTeHui

CocraBicHHE KU3HECHHBIX OUKJIOB paCTeHI/II\/'I 110

oTAcIaM (MOXOBI/I,Z[HBIG, XBOIIICBUAHBIC,
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MarnopoTHUKOBUAHBIC, TOJIOCEMCHHBIC,

IOKPBITOCEMEHHBIE)

OK 02 Tema Ne2.5. Pa3pabotka rioccapus Tect
OCHOBHBIC TOHSATHS
TeHETUKU
OK 02 Tema Ne2.6. ®poHTanbHbI onpoc Tect 1o Bonpocam JIeKIUu
OK 04 3aKOHOMEPHOCTH Pelienue 3a1a4 Ha ONPEIEICHUE BEPOITHOCTH
HaCICNOBAHUA BO3HMKHOBEHUS HACJIEJCTBEHHBIX IPU3HAKOB IPH
MOHO-, JIH-, TOJUTHOPHUIHOM U aHATU3UPYIOIIEM
CKPEIIUBAHUH, COCTABICHHE TEHOTHITHIECKUX
CXEM CKPEIMBaHUSI
OK 01 Tema Ne2.7. Tect
OK 02 BsauMoelicTBuE T€eHOB PaspaboTka rioccapus
Perrenve 3a1a4 Ha onpe/ie/icHHe BEPOSITHOCTH
BO3HHUKHOBEHUS HACJICICTBEHHBIX IPU3HAKOB TIPU
Pa3IMYHBIX TUIAX B3aUMOICHCTBHS I'€HOB,
COCTaBJICHUE TCHOTUITHYCCKHUX CXEM
CKpEIIABAHUS
OK 01 Tema Ne2.8. Tect
OK 02 CuennenHoe Pa3zpaboTtka rioccapust
HacCJICI0BAaHUC PerieHue 3a1a4 Ha ONpEIEICHIE BEPOSTHOCTH
MPU3HAKOB
BO3HHUKHOBEHHS HACJICICTBEHHBIX IPU3HAKOB TIPU
CIICTUICHHOM HACJICIOBAHUH, COCTABICHUE
TEHOTHUITMYECKHUX CXEM CKPCIUBAHUS
OK 01 Tema Ne2.9. Tect
OK 02 [enernka nona Paspaborka rioccapus
Perienure 3a1a4 Ha onpe/iesicHUE BEPOSTHOCTH
BO3HHUKHOBEHHS HACIICJICTBEHHBIX MTPU3HAKOB,
CIIETUIEHHBIX C MTOJIOM, COCTaBJICHUE
TCHOTUITMYECKUX CXEM CKPEIUBAHUS
OK 01 Tema Ne2.10. Tect
OK 02 I'eneTnka uenoBeka Pa3paboTka rioccapus

Pemenue 3amau Ha onpeeneHne BEPOITHOCTH
BO3HUKHOBEHHUSI HACIICJICTBEHHBIX MPU3HAKOB,
I/ICHO.HBBYH MCTOABI ITCHCTUKH YCIIOBCKA,
COCTABJICHUC I'CHOTUIINYCCKUX CXEM
ckpentuBanus [10IroTOBKa YCTHBIX COOOIICHHH C
MIPE3CHTAINEH O HACIIEICTBEHHBIX 3a00JICBAaHUIX

YCIO0BCKa
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OK 01 Tema No2.11. Tect

OK 02 3aKOHOMEPHOCTH Pemenre 3a1a4 Ha onpeielieHue THITA MyTaIlHH

OK 04 U3MEHYUBOCTHU NpU TIepeiayue HACICACTBEHHBIX MPU3HAKOB,
COCTaBJIEHHE TEHOTHITHYECKUX CXEM
CKpCIIBAHHUS

OK 01 Tema Ne2.12. Tect

OK 02 Cenexuus opranusmMoB | PazpaboTka rioccapus

Pemenwne 3a1a4 Ha onpe/ielieHne BO3MOXKHOTO
BO3HUKHOBEHUS HACJICJICTBCHHBIX MPU3HAKOB 10
CCIICKIIMHU, COCTAaBJICHUC I'CHOTHUIIMYCCKUX CXCM

CKpEILMBaHUS

Pasznen 3. Teopusi 3BoJIIOLMHA

KonTtposbhas padota "TeopeTnueckue aceKThl

3BOJIIOIIMH KU3HHU Ha 3emiie"

OK 02 Tema 3.1. DpoHTANBLHEILH 0IPOC

OK 04 Hcropus Pa3paboTka JeHTbl BpeMEHU pa3BUTHUS
ABOJIFOLIMOHHOTO YUECHHUS

SBOJIIOIIMOHHOTO YUEHHUS

OK 02
Tema 3.2. @pOoHTANBHBIN ONPOC
MUKPO3BOTIOIHSA Pa3pabotka rioccapusi TepMHUHOB

OK 02
Tema 3.3. OnenuBaemas tuckyccust Pazpaborka rimoccapust
Makpo3Bosronus TEPMHUHOB

OK 02 Tema 3.4. @poHTaTBHBINA OMTPOC

OK 04 Bo3HukHOBEHHUE 1 IToaroToBKa M MpeCTaBIEHUE YCTHOTO
PasBUTHC XU3HH HA COOOIIEHHMS U JIEHTBI BPEMEHH BO3HUKHOBEHHS M
Semre Pa3BUTHSI )KUBOTHOT'O U PACTUTEIILHOTO MHUpa

OK 02 Tema 3.5. @poHTaTBHBINA OMTPOC

OK 04 IIponcxoxncHue Pa3zpaboTka 1eHT BpeMEeHU ¥ MEHTAJIbHBIX KapT Ha
YeJI0BeKa - BEIGOD:
aHTPOIIOTEHE3

"DBontoNKs COBpEMEHHOTO yenoBeka', "Bpems u
MyTH PacceCHMs YeIoBeKa Mo rmiaHere",
"Baustnue reorpaduyeckoit cpebl Ha
MOP(HOIOTHIO ¥ (PU3UOJIOTHIO YelloBeKa',

"YemoBeueckue pacel", 00CyKaecHUE

Pazpen 4. Ixoorus

KonTpoasHnas padora "Teoperudueckue

acnmeKkThbl dKkoJorun"

OK 01
OK 07

Tema 4.1.

DKOJIOTHYECKHUE
(haKkTOpHI M CpeIbI
KU3HU.

Tect 10 3KOJIOTHUECKUM (PaKTOpaM U cperam

KU3HH OPraHu3MoOB
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OK 01 Tema 4.2. CocTraBieHHue CXeM KpyroBOpOTa BEIIECTB,

OK 02 [Momynsius, UCIIONIb3Ysl MAaTEPUAIIbI JICKIIUU

OK 07 Cco00MIeCTBa, Pemenne mpakTUKO-OpHEHTHPOBAHHBIX

HKOCHUCTEMBI .

pacueTHHIX 33aJJaHU IO IEPEHOCY BEIIECTBA U
SHEPTUHU B 3KOCHUCTEMAX C COCTABIICHHE
TpOPUYECKUX TIenel U TUpaMu1 OMOMACCHI U
SHEPrUU

OK 01 Tema 4.3. OueHuBaemasi TUCKyCCus

OK 02 buocdepa - rnodanshas | Tect

OK 07 OKOJIOTHHYCCKAN CUCTEMA | Periene MpakTHKO-OPUEHTHPOBAHHBIX
pacueTHBIX 3324 Ha ONpe/IeIICHNE TUTOMIAIN
HACAXICHUH TSl CHU)KCHUS] KOHIIEHTPAIHN
YIIJIEKHUCIIOTO Ta3a B aTMOc(epe CBOETO peruoHa
MPOXKUBAHUS

OK 01 Tema 4.4. Tect

OK 02 Brusinue PenieHne mpakTHKO-OPHEHTHPOBAHHBIX

OK 04 aHTPOTOrCHHbIX PACUETHBIX 33IaHUM 110 COXPAHEHUIO TIPUPOIHBIX

OK 07 (dhakTopoB Ha Orochepy
PECYPCOB CBOETO pErHOHa MPOKUBAHUS

OK 02 Tema 4.5. OnenuBaemas 1UCKyccus

0K 04 BinsiHME COLMAIIBHO- BbInosHEHHs IPAKTHYECKUX 3aIaHHUI:

OK 07 HKOJIOTUYECKUX

(hakTOpOB HA 3/I0POBHE
4eloBeKa

"OnpeneneHnue CyTOYHOrO palfioHa MUTaHusA",
"Co3anre MHIMBUAYATbHON MaMATKHU 10
OpraHu3aly palMoOHAILHON (PU3NUECKOM
AKTUBHOCTH"

BrimonHeHne 1abopaTopHoii paboThl Ha BHIOOD:
"YMcTBeHHast paboTocnocoOHOCTR", ""BusiHue
abnoTndecknx (hakTOpoB Ha YEIOBEKa(HU3KUE U

BBICOKHME TEMIIEPATYPHI)"

IIpodeccnoHaIbHOOPUEHTUPOBAHHO
conep:kanue Pasnesn S. buoJsiorusi B :Ku3Hu

3amuTa Keica: peAcTaBlIeHUE pe3yIbTaToB

pelIeHns KEMCOB (BBICTYIUIEHUE C MPE3EHTaLUEN )

OK 01 OK 02 OK

*Tema 5.1

BrimonHeHme kelica Ha aHanu3 HH(OpMAIUU 0

04 buortexHnonoruu B HAYYHBIX JOCTH)KEHUAX B 00JIaCTH T€HETUYECKUX
IK 4.1. KA3HHA KKA0TO TEXHOJIOTHH, KJIETOYHON NHKEHEPUM, ITUIIEBBIX
TIK 1.3. OMOTEeXHOJIOTHH (TI0 TpyIIam), MpeICTaBlIeHUE
pe3yJIbTaTOB PEIICHUS KEWCOB
OK 01 Tema 5.2 BrimonHeHme kelica Ha aHanu3 HH(OpMaIu o
OK 02 OK 04 buorexnonoruu u Pa3BUTHH OMOTEXHOJIOTHI C HCTIOJIb30BaHUEM
1K 4.1 pacteHui pacTeHuii (1o rpynmnam), IpeicTaBicHue
IIK 4.3. pPe3yabTaTOB PELICHUs KEHCOB
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Pazpea 6.
buoskojiornueckue
HCCJIe10BaAHUA

[IpencraBienue pe3yabTaTOB BBHITOIHEHUS
y4e0HO-UCCIIeIOBATEILCKIX TTPOEKTOB

(BBICTYIIIEHHE C TIPE3eHTAINEN )

IIK 4.1
IIK 4.3

Tema 6.1.

OCHOBHBIE METOBI
OMOPKOJIOTHYECKUAX
HUCCIIEeOBAaHUN

Brimonnenue nabopaTopHbIX paboT Ha BEIOOP B

MUHHTPYIINAX:

1. BnusHue TeMmepaTypsl Ha pocTa U
(U3HOIOTHYECKYIO aKTHBHOCTD JIPOKIKEBBIX
KJICTOK

2. BrnunsHue yrieBogoB Ha pocTa U
(U3UOTIOTHUECKYIO0 aKTUBHOCTD JIPOMOKEBBIX
KJICTOK

CoueTaHHOE BIHMSIHAE TEMIIEPATYPhI U YTIIEBOIOB

Ha pocTa 1 (PU3NOJIOTUIECKYI0 aKTHBHOCTh

APOIKIKECBBIX KIICTOK

OK 01
OK 02
OK 04
OK 07

Tema 6.2

buoskomornueckuii
AKCIEPUMEHT

BrinonHeHne yueOHO-1CCIe10BaTeIbCKOTO
IPOEKTa Ha BBIOOD:

1. OneHka KauecTBa aTMOC(HEpPHOTO BO3IyXa

2. OneHka Ka4ecTBa IIOYB METOIOM
(bUTOTECTUPOBAHMS

3. OreHka KauecTBa BOJ TOBEPXHOCTHBIX
BOJIOEMOB I10 OPTaHOJICITHYECKUM U (PU3HKO-
XMMHYECKUM CBOMCTBaAM

4. Bnusinue [1AB Ha pocT 1 pa3BUTHE CEMSIH
BBICIIMX PACTEHUI

BimsiHue coneBoro 3arpsi3HEHUs] HA POCT U

pa3BUTHE CEMSH BBICUINX PAacTEHUN

OK 01
OK 02
OK 04
OK 07

BrinonHenne 3x3aMeHallMOHHBIX 3aJaHUl
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