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Pabouas mporpamma o6meo0pa3oBarenbHoi auciuuinabl OJ1.13 buonorus paspaboTaHa Ha OCHOBE
TpeOOBaHMI:

" (ejepanbHOTO  rOCYJapCTBEHHOTO — OOPA30BATEIbHOTO  CTAHAAPTA  CPEIHEro  OBILIEro
0o0pa3oBaHMsl YTBEPXKACHHOro MpHukazoM MuHoOpHayku Poccum ot 17.05.2012 N 413
(3apeructpupoBano B Muntocte Poccun 07.06.2012 N 24480) (Penakuusi ¢ U3MEHEHUSMH OT
12.02.2025 N 93);

®denepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIBLHOrO CTaHAApTa CPEAHEr0 NPOoPecCHOHATBHOTO

oOpa3zoBanus 1o crienuanbHOCTH : 09.02.07. MHOpMaIlIMOHHBIE CHCTEMBI U TPOTPAMMHUPOBAHUE

npoduis Noay4aeMoro oopa3oBaHusl.
IIPUMEPHON NIPOTPaMMBI;

pEKOMEHAAMH MO TOJyYeHHIO CpPEAHEro oOmero oOpa3oBaHMs B MpeAeiax OCBOCHHSA
00pa3oBaTeNbHOW TPOTPaMMBI  CpPeTHET0  MPO(EeCCHOHATFHOTO 00pa3oBaHUS  (ITUCHMO
JlemapraMeHTa TOCYJApCTBEHHOH TONUTHKH B cdepe cpemHero mnpohecCHOHAILHOTO
obpazoBanus u npodeccruonanbHoro ooydeHus ot 01.03.2023 Ne 05-592);

METOJIMYECKUX PEKOMEHJAIMU M0 COCTaBICHUIO pabouyux MporpaMM 00Ieo0pa3oBaTeIbHBIX
JUCIHUIUIMH C  y4eToM Mpo(decCHOHAbHON  HAMpaBICHHOCTH MPOrPaMM  CPEIHETO
npodeccuonansuoro oopazopanus (IIIIKPC u IITICC3) pazpabotannsix Ha 6a3ze I'BIIOY PJ]
«KIIITK»

B COOTBETCTBUH C pabouuM y4eOHBIM IUIAaHOM 0Opa3oBaTelibHOW opranu3anuu Ha 2025/2026
y4eOHBIN TO/.

PazpaboTuuk:
- Kypamaromenosa /I[nana ApceHoBHa,, npenonasarens Ouosoruu I'BIIOY PJ1 KIIIK
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1. MACIIOPT PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJBHOM JUCHUILIUHBI

1.1. Ob6aacTh NpUMeHeHHs IPOrPaMMBbI

PaGouass mporpamMma 001e00pa3oBaTeNbHON IUCHUIUIMHBL  «buonorusy sBiseTcs 4YacThbio
MIPOTPaMMBI TTOATOTOBKH CIICIIHATUCTOB CPEIHErO 3BEHA/IPOTrpaMMBbl TTOJTOTOBKHA KBATM(DHUIIMPOBAHHBIX
pabounx u choyxammx) Mo cnenuanbHocTH/mpodeccun 09.02.07 MudopMalMOHHBIC CHCTEMBI U
MpOrpaMMHUpPOBaHHE.

[Iporpamma 001Ie00pa30BaTeNbHON AUCHHUILTUHBI «bHONOTHS» MOXET OBITh HCIOJb30BaHA B
npoeCCHOHATIBHBIX 00pa30BaTEBHBIX OPTraHU3AIMAX, PEATH3YIOMUX 00pa30BaTEIBHYI0 MPOTPaMMy
cpemHero oOmiero oOpa3oBaHUs B Mpeleiax OCBOCHHUS MPOrpaMM MOJITOTOBKU KBAIM(DUIIMPOBAHHBIX
pabounx, CITy>KalluX U CHEIHAINCTOB CPETHETO 3BEHA.

1.2. MecT0 ANCHMIVIMHBI B CTPYKType OCHOBHOW Npo(ecCHOHAIBLHOH 00pa3oBaTeIbHOM
nporpammsbl (IINICC3/IITIIKC3):

Oo6uieobpazoBarenbHas qucuuiuinHa «buonorus» nsydaercs B 001meoOpa3oBaTeIbHOM LUKIIE
yaeOHoro turana [TIICC3/TIIIKC3 Ha 6a3e 0CHOBHOTO 0011ero o0Opa3oBaHusl ¢ MOTYYEHUEM CPEIHETrO
o01m1ero o0pa3oBaHusl.

OOmieoOpa3oBarenbHas  aucuuiuinHa — «buomorus» — sBnseTcs  0043aTelNbHON  YACTHIO
00111e00pa30BaTEIbHOTO IIUKJIA OCHOBHON 00pa3oBaTeIbHONW MporpaMmbl B cooTBeTCTBUU ¢ PI'OC
09.02.07 UudopmMalmoHHBIE CUCTEMBI M IIPOTPaMMHUPOBAHUE.

1.3. ey qUCHUIIHHBI

Hens quctummmuabl «bronorusy: GopMUpOBaHUE Y 00YUAIOIIMXCS CHCTEMbI 3HAHUH O Pa3IMYHBIX
YPOBHSX JKU3HH CO 3HAHUEM COBPEMEHHBIX MPEACTABICHUH O KUBOW MPUPOJAE, HABBIKOB IIO
MIPOBEICHUIO OMOJIOTUYECKUX HCCIEIOBAHUI C COONIIOJICHUEM 3TUYECKHX HOPM, apryMEHTHPOBAHHON
JUYHOCTHOM TO3UIIMU 10 O€pEeKHOMY OTHOIIICHUIO K OKPY’KAOIIEH cpeie.

PE3YJIBTATbBI OCBOEHUS OBHIEOBPA3OBATEJIBHbBIX AUCHUIIVIMH C YYETOM
MNPO®ECCUOHAJIBHON HAMTPABJIEHHOCTH IMTPOT'PAMM CIIO

2.1. [Inanupyemble pe3yabTaThbl 0CBOEHHS 00111€00pa30BaTEeIbHOM IMCUMILUIUHBI B COOTBETCTBUM
¢ ®IroC CHO u nHa ocaose ®IrocC CO0O

B pesynbrare ocBoenus ox o0ydarommiics gomxeH osnanets JIP, MP, [TPB(®I'OC COO); OK,
[IK, TTPY (®I'OC CIIO):

P1rocC COO

Koa pesyabrata | HanMeHoBaHHe pe3yabTara

JIM4HOCTHBIE pe3yIbTaThI
JIP1 c(OPMHPOBAHHOCTh YyBCTBA TOPJIOCTH M YBAKCHUS K UCTOPUU U JIOCTHIKCHHUSIM
OTCUECTBCHHOH  OHMOJOTMYECKONM HAyKW, TIPEJCTaBICHUS O  IICIIOCTHOM
€CTECTBEHHO-HAYYHON KapTHHE MHpAa,
JIP2 MOHUMAaHKE B3aMMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK, UX BIUSHUS
Ha OKPYKAIOUIYI0 Cpelry, SKOHOMHYECKYI0, TEXHOJIOTUYECKYIO, COLUAIBHYIO U
ITHYECKYIO Cephl ACATEILHOCTH YEIIOBEKa,
JIP3 CIOCOOHOCTh HCHOJIB30BaTh 3HAHUS O COBPEMEHHOW ECTECTBCHHO-HAYYHOUH
KapTHHE MHUpa B 00pa3oBaTeIbHOW M MPOPECCUOHATBHON JCATEIbHOCTH;
BO3MOXHOCTH HWH(OPMALMOHHOW CpeAbl ISl 00eCHeueHHss MPOAYKTHBHOTO
caMo00pa30BaHHsL;
JIP4 BIAJICHUE KYJIbTYPOH MBIIIICHUS, CIHOCOOHOCTh K OOOOIIEHHIO, aHaJIH3Yy,
BOCHPUATHIO WHPOPMAIIMU B O0JACTH €CTECTBCHHBIX HAYK, MOCTAHOBKE LIEIH U
BBIOOPY MyTEH ee TOCTHKEHUS B PO eCCHOHATBHOM chepe;




JIPS

CITOCOOHOCTh  PYKOBOJICTBOBAaThCS B CBOCH JICATEILHOCTH COBPEMEHHBIMHU
MPUHLIAIIAMU  TOJICPAHTHOCTH, JMajora W COTPYAHUYECTBA;, TOTOBHOCTh K
B3aUMOJICHCTBHIO C KOJJIETaMH, paboTe B KOJIJICKTHBE;

JIP6

FOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE METOBI 3aIIUThl OT BO3MOKHBIX
MOCJEACTBHMM aBapuii, KaTacTpod, CTUXUIHEIX O€ICTBHUI;

JIP7

obnmaganue  HaBblKaMH  Oe3omacHOW  paboThl  BO  BpeMs  IPOEKTHO-
WCCTIEOBATENLCKOW U IKCIIEPUMEHTANBHON ACSATENBHOCTH, TIPU WCIOJIB30BAHUU
J1a00PaTOPHOr0 000PYIOBAHUS;

JIP8

CIIOCOOHOCTH MCIONIB30BAaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHUECKOM
JIESITEIbHOCTH W TIOBCEIHEBHOM JKM3HM UL COOJIIOJICHUS Mep MPO(UIaKTHKU
OTpaBJICHUN, BUPYCHBIX W JPYTUX 3a00JI€BaHUI, CTPECCOB, BPEIAHBIX MPUBBIYECK
(KypeHusi, aJTIKOroJIM3Ma, HAPKOMAHHUH ); IPABWJI IOBEJICHUS B IIPUPOIHON Cpejie;

JIP9

TOTOBHOCTb K OKa3aHHWIO HCpBOfI MNOMOIIIM IpHU TpaBMax, MPOCTYAHBIX U APYTUX
336OJICB3_HI/I$IX, OTPaBJICHUAX MNUIICBBIMHA IMPOAYKTAMMU,

MeTaHpeI{MCTHLIe PE3YJIbTAThI

MP1

OCO3HAaHWE COIMAILHOW 3HAYMMOCTH CBOE€H  mpodeccruu/cCrennanbHOCTH,
00J1aJaHle MOTHBAIMEH K OCYIIECTBACHUIO MPOPECCHOHATBHOMN ACSITEIIEHOCTH,

MP2

MOBBIIIEHUE MHTEJUIEKTYAJIbHOTO YPOBHS B MpOILECCEe M3YUEHHUs] OMOIOIMUECKUX
SIBIICHU; BBIAAIOLINXCS JOCTHKEHHUU ouoiorum, BOLIEAIINX B
00IIeYeI0BEYECKYIO KYJIbTYpPY; CIOKHBIX U NMPOTUBOPEUUBBIX MyTEH pa3BUTHS
COBPEMEHHBIX HAy4YHBIX B3IJISIOB, WACH, TEOpui, KOHIENUMH, Trumore3 (o
CYIIHOCTH W MPOUCXOKICHUU KU3HH, YEIOBEKa) B X0Jie pabOThI C pa3sIuYHBIMU
MCTOYHUKAMU HH(pOpMAINH;

MP3

CIIOCOOHOCTh OPTaHMU30BHIBATH COTPYIHUYECTBO EIMHOMBIIUICHHUKOB, B TOM
qHCIie ¢ UCTOJB30BAaHUEM COBPEMEHHBIX HMH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

MP4

CIIOCOOHOCTh MOHUMATh MPUHIMUIBI YCTOMUMBOCTH U MPOLYKTHUBHOCTH >KHUBOM
NPUPOJBI, TMYyTH €€ H3MEHEHMs MOJ BIMSHUEM aHTPONOTeHHBIX (haKTOPOB,
CIIOCOOHOCTh K CHUCTEMHOMY aHalIM3y TIJIO0ANbHBIX HKOJIOTUYECKUX MpobIieM,
BOIPOCOB COCTOSIHHSL OKPY’KAaIOUIeH CpeAbl W PalMOHAIBHOTO HCIHOJIb30BaHUS
MIPUPOJIHBIX PECYPCOB;

MP5

yMeHHE OOOCHOBBIBaTH MECTO U POJb OMOJOTMYECKMX 3HAHUHM B MPaKTHYECKOU
JEATEIIbHOCTH JIFO/ICH, Pa3BUTHHA COBPEMEHHBIX TEXHOJIOIHH; ONPENCIIATh )KUBbIE
00BEKTHl B MPHUPOAE; NMPOBOJAUTH HAOMIOJEHUS 3a HKOCUCTEMAMHU C LEIbI0 UX
OIMCAHUS U BBIABICHHUS €CTECTBEHHBIX M aHTPOIIOICHHBIX U3MEHEHUH; HaXOqUTh
U aHAIM3UPOBATh UH(OPMALIMIO O KUBBIX 00BEKTAX;

MP6

CITOCOOHOCTh MPUMEHSATh OMOJIOTHYCCKUE U DKOJIOTHYECKUE 3HAHUS IS aHAIn3a
HNPUKIAJHBIX IPO0JIEM X03SHCTBEHHON NeITCIbHOCTH,

MP7

CIIOCOOHOCTh K CaMOCTOSITEIFHOMY MPOBEIACHHUIO HCCIEIOBAaHUM, MOCTAaHOBKE
€CTECTBEHHO-HAyYHOTO DJKCTIIEPUMEHTA, HCIOJIB30BaHUI0  HMH(OPMAIMOHHBIX
TEXHOJIOTHMH JIJIsl pelIeHUs HAYYHBIX M MpoheCcCHOHANBHBIX 3a/a4;

MP8

CIIOCOOHOCTD K OIICHKC 3THYCCKUX ACIICKTOB HCKOTOPBIX I/ICCJ'ICI[OBaHI/Iﬁ B o0macTu
OMOTEXHOJIOTUH (KHOHHpOBaHI/Ie, HCKYCCTBCHHOC OHJ'IOI[OTBOpeHI/IG).

HDCIIMCTHBIG PE3YJIbTATHI 0a30BOro YPOBHA

I1P6

c(OpMHPOBAHHOCTH MPEACTABICHUH O POIM U MeCTe OMOJOTMH B COBPEMEHHOM
HAYYHOI KapTHHE MUPA; TOHUMaHUE POJIH OUOJIOTHH B (POPMHUPOBAHUH KPYTro30pa
1 QYHKIIMOHAIBHON rPaMOTHOCTH AJISl PELICHMsI TPAKTUYECKUX 3aad;

I1P6

BJIaACHUC OCHOBOIIOJAararomuMmu IMOHATUAMH U MPEACTABJICHUAMU O JKUBOU
MPUPOJIE, €€ YPOBHEBOW OpPraHU3AIMH M 3BOJIOIHUH; YBEPEHHOE IMOJIb30BAHUE
OHOJIOTHYECKOM TEPMHHOJIOTHEH U CHMBOJIMKOM;

I1P6

BIIaJICHUE OCHOBHBIMHM METOJaMH HAYYHOTO TO3HAHUS, HWCIOJIb3yEeMbIMH TPH
OMOJIOTHYCCKUX HCCIICIOBAHUAX JKMBBIX OOBEKTOB M JKOCHUCTEM: OIHCAHHUEM,
M3MEPEHHUEM, TTPOBEJICHUEM HAOIOICHUH; BEISBICHUE U OIEHKA aHTPOIIOTCHHBIX
W3MEHEHHI B IPUPOJIE;




I1P6

chOpMUPOBAHHOCTh ~ YMECHHH  OOBSICHATH  PE3YJAbTAThl  OMOJOTHYECKHX
9KCIIEPUMEHTOB, PEIIATh MJIEMEHTApHbIC OHOJIOTHYECCKUE 3a/1aUH;

I1P6

c(hOpMHUPOBAHHOCTh COOCTBEHHOW TO3HWIIMHM IO OTHOIICHHIO K OMOJIOTHYECKOM
UH(OPMAIUH, TTOTYIaeMON U3 Pa3HBIX HCTOYHUKOB, TII00aJIBHBIM SKOJIOTHIECKUM
npo0saeMaM | IMyTSAM HX peIIeHHs.

PI'OC CIIO

Koa xomMnereHuuun

HaumeHoBaHue pe3yJbTara

OO01ne KOMIIETEHIIUNA

OK 01. BriOupaTs cmocoObl pemieHuss 3amad  po(EeCCHOHATBHON JeATEIBHOCTH
IPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPEACTBA IMOMCKA, aHAJIW3a U HUHTEPIpETaIuu
uHpOpMaLMU, ¥ WHPOPMALMOHHBIE TEXHOJIOTUU Ui BBINOJIHEHHUS 3a1ad
npohecCHOHANBHOM JesITeIbHOCTH;

OK 04. D¢ dexTnBHO B3aMMOIEHCTBOBATH M pa0OTATh B KOJUIEKTUBE I KOMAH/IE;

OK 07. CopeiicTBOBaTh COXPAHEHHUIO OKPYXAlOLIEH Cpenbl, pecypcocOepexeHHIo,
OPUMEHATh 3HaHWs OO0 W3MEHEHHWU KIMMaTa, NPUHIUIBI OepesKIUBOTO
POHU3BOJICTBA, YPPEKTUBHO ACHCTBOBATH B UPE3BBIYAMHBIX CHTYAIIHSX.

ITpodeccruonaabHbIC KOMICTECHIIMI

IIK 10.1. OO06pabaTpIBaTh CTATUYECKUA M THHAMUYECKHI HH(GOPMAIIMOHHBI KOHTEHT;

MK 11.1. OcyuecTBisTh cO0p, 00pabOTKy U aHaIU3 HH(OPMALIUK JJI TPOEKTUPOBAHUS
0a3 TaHHBIX;

IIK 11.2. [IpoekTupoBath 6a3y JaHHBIX Ha OCHOBE aHAJIM3a MPEAMETHON 00JIACTH.

2.2. Kosin4ecTBO 4acoB Ha 0OCBOeHHE padoyeil mMporpaMMbl 0011e00pa30BaTEILHON TUCHUIIJIMHBI:
KonugecTBo yacoB, OTBEIEHHOE Ha OCBOEHHE MTPOTPaMMBbI 00111e00pa30BaTeIbHOM TUCIUILIMHEI, B TOM

qHUCJIIC:

MaKCUMaJIbHOW yueOHO Harpy3ku oOydatomierocs 72 daca, B TOM YHCIIE:
00s13aTeNbHON ay TUTOPHOM yueOHOI Harpy3Ku oOydvaromerocs 72 Jaca.




3. CTPYKTYPA U COJEPXAHUE
JUCHUTIJIMHBI

OBIIEOBPA3OBATEJIBHOM

3.1. O0beM AMCHMIVINHBI M BU/IbI YU4eOHOI padoThI

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTe1bHOM NPOrPaMMBbI JTHCIUATITIHHBI 72
B T.Y.
OcHoBHOe coiep:KkaHue 72
BT. U..
TEOPETHUECKOe 00yUeHne 40
B T.4. IPOdECCUOHATLHO-OPUEHTUPOBAHHOE COIEPIKAHNE 2
MIPAKTUYECKUE 3aHATUS 20
B T.4. IPO(ECCUOHATBHO-OPUEHTUPOBAHHOE COJIEpKaHNE 8
n1abopaTOpPHBIE 3aHITHS 4
B T.4. IpOo(eCCHOHATILHO-OPUEHTUPOBAHHOE CO/IEPKaHNE 2
KonTtposbnas paéora 6
IIpome:kyTOUuHAs aTTecTanms (3a4eT) 2




3.2. TemaTuyeckuii IJIaH M COAEPKAHUE U CITUTTHHBI

HaumenoBanue Coaep:xxanue yueOHOro MarepuaJia (OCHOBHOE U IPO(eCCHOHAIBLHO-0PHMEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB U TeM JIa0OpaToOpHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY/Ib (IPH HAJIMYMH) YacoB | KOMIIeTeHUHH
1 2 3 4

Pa3nea 1. Knerka — cTpyKTypHO-(QYHKIIMOHAJIbHAS ¢IMHHUIA sKMBOI'0 18
Tema 1.1. OcHoBHOe coaep:kaHne 2 OK 2
buojorus kak TeopeTnueckoe odyueHnue: 2
Hayka. O6mas  |Coppemennsie OTPaci GHONOTHUECKUX 3HAHMI. CBA3b GHONOTHH C APYTHMH HAYKAMH: OGHOXHUMHS,
XapaKTePUCTHK |Ounodusnka, OnoHnKa, reHoreorpadus u ap. Ponb u Mmecto 6uonoruu B GopMUPOBAHUN COBPEMEHHOMN
a JKU3HHU HAay4YHOW KapTHUHBI MUpPA. Y POBHU OpraHU3AIMH KUBOM MaTtepuu. O0IIast XapaKTepuCTHKA KU3HHU, CBOMCTBA

JKUBBIX CUCTEM. XUMUYECKUI COCTAB KJIETOK
Tema 1.2. OcHoBHOe conepxaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: 2 OK -2
¢ynkunonaabH | Knerounas teopust (T. [lIsann, M. Ilneiinen, P. Bupxo). OCHOBHBIC MOJIOKCHUSI COBPEMEHHOM OK -4
asl OpraHu3alusl | KJIETOYHOU TEOpUH. THUIIbI KIETOYHOM OPraHU3alNN: IPOKAPUOTUYECKUHI U DYKapHUOTUYECKHMN.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe MpoKapuoTHUecKol KieTku. CTpoeHue

syKapuoTHueckoi kieTku. Hexkiierounsie popmbl kU3HU (BUpYCHI, OakTeprodarm)

JlabGoparopHble 3aHATHSA: 2

[IproGperenue omnpITa MPUMEHEHHS] TEXHUKUA MUKPOCKOIMUPOBAHUS IIPU BBIIOJHEHUH JTa00PATOPHBIX

pabort:

JlaGopaTopHas

1. JlabGopatopHas padora «CTpoeHHE KIIETKH (pacTeHUsl, >)KUBOTHBIC, TPUOBI) U KIIETOYHBIC BKIIFOUCHUS
(kpaxmai, KapOTHUHOUIbI, XJIOPOILIACTHI, XPOMOILIIACTHI)»

[TonroroBka MUKpOIpENnapaToB, HAOIIOAEHUE C TOMOILBI0O MUKPOCKOTIA, BBISIBIICHUE PA3TUUNN MEKIY

M3y4aeMbIMU 00beKTaMH, POpPMYIMpOBaHUE BHIBOJOB

IIpakTyeckune 3aHATHA: 2

Bupycuble u OakrepuanbHble 3a0oneBanus. O01Ke TPUHLIKIIBI UCIIOJIB30BAHUS JIEKAPCTBEHHBIX BEILIECTB.

OcobeHHocTH MPpUMEHEHUs aHTHOUOTUKOB. [IpecTaBieHne YyCTHBIX COOOIIEHUI ¢ TPE3CHTAINEH,

MOATOTOBJIEHHBIX [0 MEPEYHIO UCTOYHHUKOB, PEKOMEHIOBAaHHBIX MPEINO0/IaBaTEIEM
Tema 1.3. OcHoOBHOe coep:kaHue 4 OK-1
CtpykTypHO- TeopeTnueckoe o0yueHue: 2 OK-2




¢pyHkumonaabH | XpomocomHas Teopust T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIH HabOp KIETOK, TOMOJIOTUYHBIE U
ble (PAKTOPbI HErOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIONIHBIA U AUIIIOUIHBIN Habop. Hykneunossie kucnotsl: JJHK, PHK
HACJIeICTBEHHOC | HAXOX/ICHHUE B KIETKE, UX CTpOoeHHE U (PyHKIMH. MaTpruHbIe POLECCH B KIETKE: PEIIHKAINs, ONOCHHTE3
™ Oenka, perapanus. | eHeTHYeCcKuii KO U ero CBOMCTBa

I[IpakTuyeckune 3aHATHA: 2

Pemenue 3ana4 Ha onpeneseHne nociaeN0BaTeNbHOCTH HYKJICOTHI0OB, aMUHOKHCIIOT B HOPME U B CIIy4ae

W3MEHEHUS MOCIeI0BaTeIbHOCTH HYKIeoTu0B JIHK
Tema 1.4. OcHOBHOe coep:KaHue 2 OK-2
Oomen BemecTs | TeopeTuyeckoe odyqyenue: 2
M npeppamenue | [Torsarue Metaboau3M. ACCUMMIISIASL U JUCCUMUIISIIIAS — JIBE CTOPOHBI Mmerabonu3Ma. Tumnbsl oOMeHa
JHEPIuy B BEIIECTB: aBTOTPOQHBIN U reTepoTpOoQHbIH, a3poOHbIN 1 aHa’poOHBIN. [InacTnueckuii oomMeH. POTOCUHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOe conepxaHue 2 OK-2
KusHeHHbIN TeopeTnueckoe odyueHue: 2 OK-4
IUKJI KJIIETKH. KiteTounsIit UK, ero MEPHUOIBI. MwuTo3, ero cTaanu u MPOUCXOIAIINC MTPOLICCCHI. brnonorngeckoe
Muro3. Meiio3 3Ha4YeHHne MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocoM B Meiio3e. Kpoccuurosep. buosornueckuit

CMBICII ME€H03a
KonTposabHas MonekyapHbId YPOBEHb OpraHU3alliH KUBOTO 2
padora
Pa3nea 2. Ctpoenue u GyHKIMH OPpraHu3mMa 20
Tema OcHoBHOe conepxaHue 2 OK-2
2.1.Ctpoenue TeopeTnyeckoe odyueHue: 2 OK-4
opranusma MHoOroKIIeTOYHbIE OPraHU3Mbl. B3aMMOCBSI3b OPraHOB U CUCTEMBI OPraHOB B MHOTOKJIETOYHOM OpraHU3MeE.

['omeocTas opranusMa u ero noaAepkKaHue B IIPOLECCE KU3HEACITEIBHOCTH
Tema 2.2. OcHoBHOe coep:kaHue 2 OK-2
Dopmbl TeopeTnueckoe o0yueHue: 2
Pa3MHOKeHUA ®dopmbl pa3MHOXKEHUS OpraHu3MoB. becrnosoe 1 noyoBoe pa3MHokeHHe. Buabl 0ecronoro pa3MHOKEHHMSL.
OpPraHu3MoB ITonoBoe pazMHOkeHHE. ['ameTorenes y suBoTHbIX. CriepmaToreHes U ooreHes. CTpoeHue MoJ0BbIX

KJ1eTOK. OIJI0IOTBOPEHHE
Tema 2.3. OcHoBHOe conepxaHue 2 OK-2
OnTorenes TeopeTnyeckoe o0yueHnue: 2 OK-4
pacTeHui, WupuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpHoreHes u ero cragun. [loctamMOproHanbHbIi epHO.

JKUBOTHBIX U

CTaI[I/II/I HOCT3M6pI/IOHaJIBHOFO Pa3BUTHA y )KUBOTHBIX U YCJIOBCKA. HpHMOG " HCTIPAMOC Pa3BUTHUC.




YeJI0BeKa buonoruueckoe crapenue u cMepTb. OHTOre€HE3 pacTeHUN
Tema 2.4. OcHoBHOe conepxaHue 4 OK-2
3axonomepHocT | Teoperuueckoe odyyeHue: 2 OK-4
U Hac/1eIoBaHUA | OCHOBHbBIE OHATHUS FEHETUKHU. 3aKOHOMEPHOCTU 00pa3oBaHusl rameT. 3akoHbl I'. Mennens

(MOHOTHOPHTHOE ¥ TIOJUTHOPUIHOE CKpEIMBaHue). B3anmoelicTBre reHoB

IIpakTnyeckue 3aHATHS: 2

Pemenue 3anay Ha onpe/eeHrne BEpOITHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB IIPH MOHO-,

T-, TIOJIMTUOPUTHOM M aHAIM3HUPYIOILIEM CKPEIMBAaHUH, COCTaBIEHUE FeHOTUITUYECKHX CXEM

CKpEILMBAHUS
Tema 2.5. OcHoBHOE conepxaHue 4 OK-1
CuenieHHoe TeopeTnueckoe odyueHue: 2 OK-2
HacJiel0BaHHue 3akonbl T. Moprana. CuenjeHHoe HaclleJoBaHHE F€HOB, HapylleHue cueruienus. Hacnenosanue
NPU3HAKOB MIPU3HAKOB, CLIETIJICHHBIX C [TOJIOM

IpakTHyeckue 3aHATHS: 2

Pemenue 3aay Ha onpe/eieHne BEpOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB MPU

CIIETJIEHHOM HAacCJIeI0BaHUU, COCTABICHNE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.6. OcHoBHOe coiep:kaHue 4 OK -1
3axonomepHoct | Teoperuueckoe o0yueHue: 2 OK-2
" N3MeHunBOCTb IPU3HAKOB. BUbl N3MEHUMBOCTU: HACJIEICTBEHHAs M HEHACIIEICTBEHHAs. 3aKOH OK -4
H3MEHYHBOCTH TOMOJIOTMUECKUX PSAJOB B HacaeAcTBeHHOM u3menurnsocty (H.M. BaBuios). MyranuonHas Teopust

W3MEHUYMBOCTHU. BUibl MyTalili U1 TPUYMHBI UX BOZHUKHOBEHUA. KapuoTun yenoseka. Hacnencrsennoie

3a00JIeBaHUs YeIIOBEKA. | eHHbIE U XpOMOCOMHBIE O0JIe3HH YeioBeKa. boie3Hu ¢ HacaeICTBEHHOM

MIPEIPacoI0KEHHOCTHI0. 3HAUEHUE MEIULIMHCKON N'€HETUKU B IPEIOTBPALLICHUH U JICUEHUN N€HETHUYECKUX

3a00JIeBaHUI Y€IOBEKa

I[IpakTuyeckue 3aHATHA: 2

Pemenue 3anay Ha onpeeneHre TUIA MyTalllK [IPH Iepeaayde HacleACTBEHHbIX MPU3HAKOB, COCTABICHHE

TeHOTUITUYECKHUX CXEM CKpEIIMBAHUS
KonTpoabHas 2
paGoTa CtpoeHue u pyHKIIMH OpraHu3Ma
Pa3nea 3. Teopus 3Bo/ronmuun 6
Tema 3.1. OcHoBHOe conepxaHue 2 OK-2
Hcropus TeopeTnueckoe odyueHue: 2 OK-4
IBOJIIUOHHOTO | [lepBrie sBomrononHbie KoHnenuuu (K.b. Jlamapk, XK.JI. Brogdon). OBomonnonnas teopus Y. Jlapsuna.




Y4eHHsl. CuHTeTnuecKast TEOpHs SBOJIIOLMM U €€ OCHOBHBIE MIOJIOKEHUS.
MuxkposBouarwoun | Mukpossomonus. [lonysamnus kak 3neMeHTapHas €IUHUIA YBOIIOLUHU. [ eHETUYECKUE OCHOBBI IBOJIIOLIMH.
| DnemeHTapHbIe (DAKTOPHI IBOIIONNU. ECTeCTBEHHBIN 0TOOP — HANPABJISIONIHA (PAKTOP IBOITIOIUH.

Bunoo6pa3oBanue kak pe3yiabTaT MUKPO3BOIIOLUU
Tema 3.2. OcHOBHOe coep:kaHue 2 OK-2
MakposBoaouu | Teopernueckoe ooyueHune: 2 OK -4
sl Makponssomtorus. DopMbl 1 OCHOBHBIE HarpaBieHus1 MakpodBotroiuu (A.H. CeseprioB). [Tytu
BosuukHoBeHMe | rocTkeHHs Ouosormyeckoro nporpecca. Coxpanenune OMopasHooOpasus Ha 3emiie.
U pa3BuTHe ['mnotessl U TeOpUKM BO3HUKHOBEHUS XKM3HU Ha 3emuie. [losiBieHHEe MepBhIX KIETOK U UX HBOJIFOLUS.
*Ku3HU Ha 3emiie | [IpokapHOTHI 1 3yKaprUOTHL. [IpOUCXOKIEHHE MHOTOKIICTOYHBIX OPraHu3MOB. BO3HUKHOBEHIE OCHOBHBIX

LAPCTB JyKapHOT
Tema 3.3. OcHoBHOE conepxaHHue 2 OK-2
IIpoucxoxnaenne | Teopernueckoe odyueHune: 2 OK-4
4Y€JI0BEKA — AHTponosiorus — Hayka o 4yesoBeke. CucreMaTHuecKoe IoJoKeHue yeaoBeka. CXoACTBO M OTIIMYUS
aHTpoNnoreHe3 YeJioBeKa ¢ )KMBOTHBIMU. OCHOBHBIE CTa/IMU aHTPONOr€HE3a. DBOJIIOLINS COBPEMEHHOTO Y€I0BEKa.

YenoBeueckue pachl M UX €AMHCTBO. Bpemst u myTu pacceneHus yenoBeka 1o ruianere. lIpucnocobieHHocTsb

YeJIoBeKa K Pa3HbIM YCJIOBUSM CPEJIb
Pa3gea 4. Ixojorus 18
Tema 4.1. OcHoOBHOe co/iep:KaHue 2 OK-1
Ikogornveckue | Teoperuueckoe odyueHue: 2 OK-2
¢baxToOphBI M Cpenpl 0OuTaHMs OPraHU3MOB: BOAHAS, HA3€MHO-BO3IYIITHAS, IOYBEHHAs, BHYTpUOpPraHu3MeHHas1. OU3UKo- OK -7
CpeAbI sKN3HH XMUMHYECKHE 0COOEHHOCTH cpell OOMTaHusl opraHu3mMoB. [IpucrnocoOnenust OpraHu3MoB K KH3HH B Pa3HbIX

cpenax. [lonstue sxonorunyeckoro pakropa. Knaccupukarus sxonorndeckux paxtoposn. [IpaBuiio

munumyma tO. JInbuxa. 3akon TonepantHoctu B. llendopna
Tema 4.2. OcHoBHOeE conepxxaHue 4 OK-1
Homyasinus, TeopeTnueckoe odyueHue: 2 OK-2
coo01ecTBa, DKoJoruueckasi XapakTeprucTUKa BUa U MOMYJISUN. DKOJIOTHYeCcKash HUIlIa BUJa. DKOJIOTUYECKUE OK -7
IKOCHCTEMBI xapaktepucTuku nomynanud. CoobuiecTa u 3kocucTeMbl. brorieHos u ero crpykrypa. CBsizu MExX1y

opranu3smMamu B OuoreHose. CTpyKTypHbIE KOMIOHEHTBI SKOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BemiecTB U MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckrue ypoBHI

IIpakTnyeckue 3aHATHS: 2

TpO(bI/I‘-IeCKI/Ie OCIH U CCTHU. OcHOBHBIC TTOKa3aTeIN SKOCUCTEMBI. buoMacca u MMpOaAYKIHA. OKOJIOTHYECKHE




MUPaMU/Ibl YUCel, OMOMacChl ¥ SHepruu. [IpaBuiio mupaMuasl SHEPTrUH.
PemreHne npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH 110 IEPEHOCY BEIECTBA U DHEPIUU B
HKOCHUCTEMAX C COCTABJICHUE TPOPUUECKHX IIeTIel 1 MUpaMu OMOMAcChl M SHEPTUU

Tema 4.3. OcHoBHOe coaepxaHue 2 OK-1
Buocdepa - TeopeTnueckoe odyueHue: 2 OK-2
ryio0ajabHas buocdepa — xxuBas o6om0uka 3emiu. Passutue npencrasiennii o onocdepe B Tpyaax B.M. Bepranckoro. OK -7
IKoJiorudeckast | O6nactu 6uochepsl 1 ee KOMIOHEHTHI. JKuBoe BemecTBo 6uochepsl v ero GyHKIIUH.
cucreMa 3aKOHOMEPHOCTH cyiecTBoBaHUs Orocdepbl. OcobeHHOCTH OMocdephl Kak TII00aTbHONH YKOCHCTEMBI.

Jlunamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB 1 OMOr€0XMMUYECKUE IIUKIIBL.

['mobanbHbIE YKOIOTUYECKUE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOe conepxaHue 4 OK-1
Bansinue TeopeTnyeckoe o0yueHnue: 2 OK-2
AHTPONMOTE€HHBIX | AHTPONOTI'CHHBIC BO3ACUCTBUS Ha OHocdepy. 3arps3HeHUs KaKk BU aHTPOIIOT€HHOTO BO3/ICHCTBHSL. OK -4
(¢paxTopoB Ha AnTpomnorenHsie Bo3neicTBusg Ha atMmochepy. BozneiictBus Ha ruapochepy. BosneiictBus Ha mutocdepy. OK -7
ounocdepy AHTpOTIOTEHHBIE BO3/IEHCTBHS HAa OMOoTHYECKHEe coo0mecTBa. YTIIyOJIeHHO N3Y4atOTCsl OTXO/bI, CBS3aHHBIC I1K-10.1

C oTpeieTIeHHO# TIpodeccueil/CrennaTbHOCTHIO HK-11.1

IIpakTnyeckue 3aHATHS: 2 TK-11.2

[IpakTrueckoe 3ansTue «OTXO0AbI MPOU3BOACTBA

*B Tom 4uciie npogeccHOHATbHO-OPUEHTHPOBAHHOE CO/Iep:KaHNe TPAKTHYECKOr0 3aHATHSA

[IpakTuyeckoe 3ansaTue «OTX0AbI IPOU3BOACTBa». Ha ocHOBe denepanbHOro KinaccupuKamoHHOTO

KaTajora OTXOJ0B OIPEIEIIATh KIacC OMACHOCTH OTXO/I0B; arperaTHOe COCTOSHUE U (U3NUECKYI0 PopMy

OTXOZ0B, 0Opa3yromuxcs Ha pabodemM mecTe
Tema 4.5. OcHoBHOe coep:kaHue 4 OK-2
Bansinue TeopeTnueckoe odyueHue: 2 OK-4
COlMATbHO- 310poBbe U ero cocTaBisomue. akTopbl, HOJOKUTENBHO U OTPULIATEIHHO BIMSIONINE HA OPTaHU3M 2 OK -7
IKOJIOTHYECKHX | uenoBeka. [[pobieMa TeXHOreHHBIX BO3JICHCTBUI Ha 3I0pOBbE YeNOBeKa (3IEKTPOMAarHUTHBIE MO, [1IK-10.1
¢aKkTopoB Ha ObITOBast XUMUS, U30BITOUHBIEC ITYMBI, paJMalliA U T.I1.). AJlanTalis OpraHu3Ma 4esoBeka K pakropam IK-11.1
3/10pOBbeE okpy»katomie cpezpl. [IpuHInIBI hopMUpOBaHUS 370pOBbecOeperaroiiero nopeaeHus. Ousnueckas IIK-11.2
JeI0BEKa aKTUBHOCTb U 3/I0pOBbe. BHOXMMHYecKre acreKThl palliOHAIbHOTO MUTAHUS

JlabopaTopHble 3aHATHSA: 2

JlaboparopHast paboTa Ha BEIOOD:
1. JlabGopaTtopHas pabora «YMCTBEHHass pabOTOCIIOCOOHOCThY
OBnazeHue METOIaMH OIPEACIICHUS IOKa3aTeIeii YMCTBEHHOM paboTOCIIOCOOHOCTH, OOBICHEHHE




MOJTyYSHHBIX PE3yJIbTaTOB U (POPMYJIMPOBAHUE BHIBOJOB (ITMCHBMEHHO) C MCTIOIH30BAHUEM HAYUHBIX
MOHATUI, TEOPUN U 3aKOHOB

*B ToM yHciie NpodeccHOHATBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue J1a00paTOPHOTo 3aHATHS 2
B kauecTBe TPUTTEPOB CHIKAIOIINX PAOOTOCTIOCOOHOCTH UCTIOIH30BAThH YCIOBHUS OCYIIECTBICHHS
poeCCHOHATTFHOMN IEATEIILHOCTH: IIIyM, TEMITepaTypa, pu3ndeckast Harpy3Ka o T.JI.
KonTpoabHas 2
paGoTa TeopeTnueckne aclieKThl SKOJIOTHH
IIpodeccuonanbHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHNe MPUKJIATHOTO MOIY/JIs1)
Paspnen S. buoJiorust B :Ku3Hu 8 OK-1
Tema 5.1. OcHoBHOe cogep:kaHue 4 OK-2
buorexnosnornn | TeopeTuuyeckoe comepKaHue: 2 OK -4
B KM3HH BHOTEXHOIOrUs KaK HayKa ¥ Pou3BoACTBO. OCHOBHBIE HANIPABJIEHUS COBPEMEHHON OMOTEXHOJIOTHH. 2 [TK-10.1
KaK10ro Mertoapl 0noTexHoaorud. O0bEKTHI OMOTEXHOIOTHH. ITHKA OMOTEXHOIOTHYECKHX U T€HETHYECKUX HK-11.1
sKcriepruMeHToB. [IpaBuia noucka u aHanmsa 6MO3KOIOrMUYECKON NHPOPMAIUU U3 Pa3INYHbIX HCTOUHUKOB [K-11.2
(Hay4uHas u yueOHO-HaydHas IUTEpaTypa, CpeICTBAa MaccoBO HH(popMaIruu, ceTb IHTepHET 1 ApyTHe)
IIpakTyeckue 3aHATHS: 2
Keiicbl Ha aHanu3 HHGOPMAIHN O HAYYHBIX TOCTHXKEHUSAX B 00JIACTU T€HETUUYECKUX TEXHOJIOTHIA, 2
KJICTOYHOM WH)XEHEPUH, MMUIIEBBIX OMOTEXHOJIOTHA. 3aluTa Keiica: mpeCcTaBIeHIe Pe3yIbTaTOB PELICHHUS
KeiicoB (BBICTYIJIEHUE C NMPE3EHTAINEH )
*B ToM 4Hciie nNpoeccHOHATBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue NPAKTHYECKOr0 3aHATUS 2
Tema OcHoBHOe coep:kaHue 4 OK-1
5.2.buoTexHo/10 | [IpakTHYeCKHE 3aHATHS: 4 OK-2
THH H Pa3BuTHe OMOTEXHOIOTHI C IPUMEHEHUEM TEXHUYECKUX CHCTEM (OMOMHKEeHEpHsl, OnonH(pOpMaTHKa, 2 OK-4
TeXHIECKne OMOHMKA) M X IIPUMEHEHHUE B )KU3HH YeJIOBEKa, TOMCK U aHAJIN3 HHPOPMALUH U3 PA3INYHBIX HCTOYHUKOB [1K-10.1
CHCTEMBI (Hay4Hast 1 yueOHO-HAYy4YHAas JIUTEpaTypa, CPEICTBA MACCOBOM MH(popMaIuy, ceTh HTepHET U npyrue) HK-11.1
Keiicbl Ha aHanu3 HHGOPMAIUH O Pa3BUTHH OMOTEXHOJOTUH C MPUMEHEHHEM TEXHHUECKUX CHCTEM (TI0 [K-11.2
rpymmnam)
3amuTa Keica: [IpencraBnenue pe3yapTaToB pelieHUs KeHCOB (BBICTYINIEHUE C ITPE3EHTAINEH ) 2
IIpome:xxyTouyHna 2
sl aTTecTanus 3a4er
M0 AUCUHUIINHE
Bcero: 72







4. YCJIOBUS PEAJIM3AIIAU OBIIIEOBPA3OBATEJABHOM JUCIHUIIINHBI

4.1 TpeOoBaHMsA K MUHUMAJIbHOMY MAaTEePHAJbHO-TEXHHYECKOMY 00ecrnedeHHI0

Peanuzanus o61meo0pa3oBaTeIbHOM JUCIUTUIMHBI TPEOYET HATHYUS:
yueOHoro kabunera buomorun
nabopaTopun

O6opynoBaHue yueOHOTO KabuHETa: MeOelb, TOCKa, MEJI, HAIJISIIHBIE MTOCOOUS (KOMILICKTHI
y4eOHBIX TaOJIHUII, TUTAKATOB).

Texnuyeckue cpeacTBa oOydeHHUs: KOMIIBIOTEP C YCTPOIMICTBAaMH BOCHPOHU3BEIICHUS 3BYKA,
MYJIbTHMEIHA-IIPOSKTOP C IKPAHOM

O6opynoBanue naboparopun M pabouyMx MecT JadOpaTOPUU: MHUKPOCKOIBI, TOHOMETP,
nabopaTopHas ocya (poOHPKH, MOACTABKHU ISl MPOOHPOK, MUHIIETHI, ECOK, CTYIKHU C IECTUKAMH,
MpeIMETHbIC ¥ MOKPOBHBIE CTEKJIA, CTEKIISIHHBIC MaJOYKU, MpenapoBajIbHble UIJIbl, (PUIBTpOBaIbHASL
Oymara (cangerTku), cTakaHbl) T'MIIEPTOHUYECKUH pacTBOp XJjopuaa Hatpusi, 3%-HbI pacTBOp
MEepOKCHIa BOJIOPOIA, PACTBOP H0/Aa B HOAUCTOM KaJIUU, TIUIEPUH, KIIyOHU KapTodes, TUCT I0eH
KaHaJICKOM, TU10/] psIOMHBI OOBIKHOBEHHOM (psIOMHBI WJIM TOMATa), JIyK perndarblii, pa3BeJICHHbIE B BOJIE
JIPOKKH).

4.2 UndopmaunonHoe odecriedeHue 00ydeHust

[lepeuenp pexkoMeHIyeMBIX Y4YeOHbIX W3AaHMN, WHTepHET-pecypcoB, IONOIHUTEIbHON
JUTEPaATypPHI

OcCHOBHBbIE HCTOYHHKH:
1. buonorusa. 10 kmacc (6a30BbIii ypOBEHB): YYEOHHMK JJIsi CpeaHEero oOmiero odpa3zoBaHus /

B.B.ITaceunuk, A.A.Kamenckuii, A.M. Py6roB ; mon obmieit penakuueii B.B. [Taceunnka. —
4-e u3zn. — Mocksa: [Ipocsemnienue, 2022. —223c.

2. buonorus. 11 kmacc (0a30BBI ypOBeHb): y4eOHMK AJisi cpegHero obmero oOpa3oBaHus /
B.B.ITaceunuk, A.A.Kamenckuii, A.M. PyGroB ; mox obmieit penakmuueii B.B. [Taceunnka. —
4-e u3n. — Mockaa: [Ipocsemenue, 2022. —272c.

3. buonorus. buonormdeckue cucteMsl U mporieccbl. 10 kmacc (yriyOJIeHHBIH YPOBEHB):
y4eOHMK I cpefHero obmero oopasoanus / A.B.Tepemos, P.A. IlerpocoBa.— 14-¢ u3n.
— MockBa: Maemo3uHa, 2023. — 339c.

4. buonorus. buonoruyeckue cuctemsl u npouieccbl. 11 kiacc (yriyOlieHHBI YpPOBEHbD):
yueOHUK Ui cpenHero oouiero oopasosanus / A.B.Tepemos, P.A. IlerpocoBa .— 14-¢ u3n.
— MockBa: Muaemo3una, 2023. — 400c.

I[OHOJIHI/ITeJIbHBIe HCTOYHHUKMU:

1. Bbuomorus. 10-11 kmacc (yrimyOJeHHBIH YPOBEHB): YUYEOHHMK JUISI CPEAHEro OOIIero
obpa3zoBanus / B. H. Speirun [u ap.]; nox odmieit penakuueii B. H. Speiruna. — 2-e 3. —
Mocksa: UznatenscTBo Opaiit, 2022.

2. O6yxos, . K. buonorus: knmeTkm W TKaHM: YydeOHOE TOcOOMEe Il CPEIHEro
npodeccuonaibHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e u3zf., mepepad.
u pon. — Mocksa: M3narensctBo FOpaiit, 2022. — 358 c.



10.

buonorus: yueOHUK M MPAaKTUKyM JJIsl CpeAHero npodeccuoHansHoro odpasosanus / B. H.
SApeirun [u np.]; nox penakumer B. H. Spsiruna. — 2-e u3zg. — Mocksa: M3naTenbecTBo
FOpaiit, 2022. — 378 c.

Tewinop . buonorus: B 3 1. T. 1 / . Tewtnop, H. I'pun, Y. Crayt; nox pen.P. Comnepa ; nep. 3-
ro aHri. u3a. — 14-e u3g. —M. : Jlaboparopwus 3nanuii, 2022 — 454 c.
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5. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA

OBIIEOBPA3OBATEJIbHOM JUCIUILIAHBI

KoHTpoJb H 01leHKa pe3yJIbTaTOB OCBOCHHS 00111e00pa30BaTeIbHO AUCIUILIHHBI PACKPBIBAIOTCS

yepe3 AMCUUIUIMHAPHBIE Pe3yJIbTaThl, HalpaBleHHbIE Ha (OPMUPOBAHUE OOIIMUX U MPO(ECCHOHANBHBIX
KOMIIETEHIIHH 110 pa3ziesaM U TeMaM COJepKaHusl yueOHOro MaTepuania.

Oo0man
KOMIIeTCHIIUSA

Pa3zgen/Tema

THun oeHOYHBIX MEPONPUATHH

Pa3zgen 1. Kiierka —
CTPYKTYPHO-PYHKIMOHATbHASA
eUHHUIA )KUBOTO

KonTponbHas padota « MoeKyIsipHbIii
YPOBEHBb OPraHu3aluy KUBOT0»

OK 02

buonorus kak Hayka. OOmias
XapaKTePUCTHKA KU3HH

3anoyiHeHHEe TaOIHIIbI C OTTMCAaHUEM
METOJIOB MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBAMH M HEJOCTATKAMHU.
3anonHenue Tabauibl «Bkiaa yueHbIX B
pa3BUTHE OMOJIOTUNY

3anonHeHue CPaBHUTEIBHON TaOIUIIBI
CXOJICTBA U Pa3JIN4Ui )KMUBOT'O U HE
KUBOTO

OK 01
OK 02
OK 04

CtpykTypHO-(OYHKIIMOHATIEHAS
OpraHu3aIus KJIETOK

OnenuBaemas IUCKyccus 110 BOIpocam
JEKUUU

Pa3paboTka MeHTaIbHON KapThl MO
KJIacCU(UKALUU KJIETOK U UX CTPOEHUIO
Ha MPO- U DYKapUOTHYECKUX U 10
LapcTBaM B MUHU IpynImax
BrimonHenue u 3ammra 1abopaTopHbIX
pabor:

«CtpoeHue KIeTKH (pacTeHusl, )KUBOTHbIE,
rpuObl) ¥ KJIETOYHBIC BKITIOUCHUS
(kpaxmai, KapOTHHOHUBI, XJIOPOILIACTBHI,
XPOMOIIIACTHI )»

IIpakTnueckoe 3ansatue. [Ipencrasnenue
YCTHBIX COOOUIEHUH € IPEe3eHTALUEH,
MIOArOTOBJIEHHBIX IO NIEPEYHIO
HCTOYHUKOB, PEKOMEHIOBAHHBIX
IpenojaBaTesieM

OK 01
OK 02

CTpyKTypHO-GYHKIIMOHATbHBIE
(hakTOpbI HACIEACTBEHHOCTH

OpPOHTAIBHBIN ONIPOC

Paspabortka rioccapus

Pemenue 3anau Ha onpeneneHue
IIOCJIEI0BATEIbHOCTH HYKJIEOTHU/IOB,
AMUHOKHCIIOT B HOPME U B CiIy4ae
M3MEHEHUS ITOCIIEI0BATEIbHOCTH
Hykineotunos JJHK

OK 02

OOMeH BEIEeCTB U MpeBpalleHue
DHEPTHH B KIICTKE

@pOHTAIBHBIN OIIPOC
3anoJIHeHUE CPAaBHUTEILHOM TaOIUIIbI
XapaKTePUCTHUK THIIOB 0OMEHa BEIICCTB

OK 02
OK 04

JKu3HeHHBIN IIMKIT KIETKH.
MuTto3. Meiio3

OO6cyx1eHre 1Mo BOmpocaM JIEKIUU
Pa3zpaboTka neHThI BpeMeHH




JKHN3HCHHOI'O NUKJIa

Paszgen 2. Ctpoenue u pyHKIIUU
OpraHm3ma

Kontponbnas padota “CtpoeHue u
¢yHKIMK opranu3ma’

OK 02
OK 04

Crtpoenue opranmszma

OrneHuBaemast JUCKYCCHUS

Pazpa®oTka MEHTaIbHOM KapThl TKAHEH,
OpPraHOB ¥ CUCTEM OPraHOB OPraHU3MOB
(pacTeHusl, )KUBOTHBIE, YEIOBEK) C
KpaTKOM XapaKTepUCTUKON X QyHKIUN

OK 02

DopMbI pa3MHOKEHUS
OpraHu3MoB

OpoHTaTBHBIN OIIPOC

3anonHeHne TabIHIIbI ¢ KPaTKOH
XapaKTEepPUCTHKOI 1 mpuMepamMu Gopm
Pa3MHOXEHHUsI OPTaHU3MOB

OK 02
OK 04

OHTOTEHE3 PACTeHH, )KUBOTHBIX U
9eoBeKa

Pa3paboTka neHTBI BpeMeHHU ¢
XapaKTEPUCTUKOM ITAllOB OHTOI€HE3a
OTJIE€JIbHOM I'PYNIION )KUBOTHBIX U
4eJI0BEKA [0 MUKPOTPYTIIIaM
Tect/ompoc

CocraBieHne KU3HEHHBIX [IUKJIOB
pacTeHuii 1o otTAeaaM (MOXOBUIHBIE,
XBOIIEBHUIHBIE, TAIOPOTHUKOBUIHBIE,
rOJI0CEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacJIea0BaHUsA

Pa3zpaboTtka rioccapus

@pOHTAIBHBIN OIIPOC

Tect o Bonpocam JIEKIUH

Pemrenue 3anau Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEJACTBEHHBIX MPU3HAKOB IIPU MOHO-,
TTU-, TIOTUTHOPUITHOM H
aQHAJIM3UPYIOUIEM CKPEIIMBAHUU,
COCTaBJICHUE T€HOTUITUYECKUX CXEM
CKpELIMBAHUS

OK 01
OK 02

CreruieHHO€e HAaCIEI0OBaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHue
BCPOATHOCTU BOBHUKHOBCHHA
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
CLEIUICHHOM HaCJIEJJOBaHHH,
COCTaBJICHHUEC I'CHOTHUIIMYCCKUX CXEM
CKpEIIBaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHUYMBOCTH

Tecr.

Pemenue 3aad Ha onpenesnieHre TUna
MyTaluu IpH Nepeade HaclIeICTBEHHbIX
[IPU3HAKOB, COCTABJIEHUE T€HOTUIIMYECKUX
CXEM CKpEIIUMBaHUS

Pasnen 3. Teopusi 3BoJIIONMH

Kontponbhas padota “Teopernyeckue
ACHEKTHI DBOJIIOLUHU KU3HU Ha 3emiie”

OK 02
OK 04

HcTopust 3BOIIOLMOHHOIO YYEHHUS.
MuxkposBomronus

@OpoHTaTBHBIN OIIPOC
Pa3pabotka rioccapus TepMHUHOB
Pa3paboTka JeHTH BpEMEHU pa3BUTHS




9BOJJIIOLIMOHHOI'O YUCHUA

OK 02 MakposBosntonusi. BosHukHoBeHue |OlnieHuBaemMas IUCKYCCHs: UCIIOIb30BaHUE
OK 04 M pa3BUTHC )XKM3HU Ha 3emiie ApTyMCHTOB, OMOJIOTHYECKOM
TEPMHUHOJIOTUN U CUMBOJIMKH JIJIS
JIOKa3aTesIbCTBa POACTBA OPraHU3MOB
pa3HbIX CUCTEMATUYECKUX TPy
Pa3paboTka eHTbI BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emiie
OK 02 [TpoucxoxaeHue yemoBeka — OpOHTATBHBIHN OMPOC
OK 04 AHTPOIIOr€HE3 Pa3paboTka JIeHTbI BpeMeHU
MIPOUCXOXKICHHS YeTIOBEKa
Pa3nea 4. Jxonorus
OK 01 Okonorndeckue pakTopsl U cpenbl | TecT Mo HKOIOrHIecKkuM GakTopam u
OK 02 KUA3HU cpeaaM KU3HU OPraHU3MOB
OK 07
OK 01 [Tomynsius, cooOiecTsa, CocraBiieHre CXeM KpyrOBOPOTABEILIECTB,
OK 02 9KOCHUCTEMBI HCIOJIb3YSl MAaTEPUAIIbI JICKIIUH
OK 07 Pemenre mpakTUKO-OpHEHTHUPOBAHHBIX
pacyeTHBIX 3aJIJaHNH 10 IEPEHOCY
BEIIIECTBA U SHEPTHH B DKOCUCTEMAX C
cocTaBieHHE TPOPHUUECKUX IIeTel u
UpaMu]l OMOMAaCChl U SHEPTUH
OK 01 buocdepa - rmodbanbHas OueHuBaemas JUCKYCCHUS
OK 02 JKOJIOTMYECKAs CUcTemMa Tect
OK 07
OK 01 BrnusiHue aHTpOMOreHHbIX Tect
OK 02 (axropos Ha 6Grochepy I[MpakTuueckas padora “OTxomasl
OK 04 MPOU3BOACTBA”
OK 07
ITK-10.1
IK-11.1
IK-11.2
OK 02 Bnusiaue conuaibHO- OueHuBaemasi JUCKYCCHUS
OK 04 IKOJIOTHYECKUX (DAKTOPOB HA Brimonnenue maboparopHoit paboThl Ha
OK 07 3710pOBbE YeNOBEKa BBIOOD:
IK-10.1 "YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
IK-11.1
IK-11.2

Pasznen 5. buoJsiorust B ;KU3HHA

3amurTa Kelica: mpeacTaBlIeHIe
PE3yNIbTaTOB PEIICHNUS KEHCOB
(BBICTYIIEHUE C NTPE3EHTALUEH )




OK 01

BbrorexHonoruu B ;KU3HH Kaxxaoro

BrinosHeHune kelica Ha aHaIu3

OK 02 MHGOPMALIUU O HAYYHBIX JOCTHXKEHHSX B

OK 04 00JIaCTH TeHETHUECKUX TEXHOIOTHI,
I1IK-10.1 KJIETOYHOW MH)KEHEPUH, TTUILEBBIX
[IK-11.1 OMOTEXHOJIOTHH (IO IrpyHIam),

IIK-11.2 IIPEACTABJICHUE PE3YJIbTaTOB PELLICHHUS

KEMCOB

OK 01 buorexHoI0rMM ¥ TEXHUYECKHE BrinonHenue kelica Ha aHaIU3

OK 02 CHCTEMBI UH(OPMAIMHU O Pa3BUTHS OUOTEXHOJIOTUI
OK 04 C MPUMEHEHNEM TEXHUUECKHUX CHCTEM (TI0
EE' } (1) i rpynmnam), IpeacTaBlIeHrue Pe3yIbTaToB

IIK-11.2

pelIeHus KecoB




