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Hacrosiiast pabouast mporpamma pa3padoTaHa Ha OCHOBE:

—  @enepanbHbiil 3ak0H OT 29 nexadbps 2012 . Ne273-03 «O06 ob6pa3oBaHuM B
Poccuiickon denepanun»;

—  IIpuka3 Munnpocsemienusi Poccun ot 11 nosiops 2022 r. Ne 973 «O6
yTBepkIaeHUU (deaepalbHOr0 TOCYIapCTBEHHOIO 00pa30oBaTENbHOIO CTaHAapTa
cpemHero mpodeccuoHanbHOro 00pazoBanus 1Mo npodeccun 19.01.18 Anmapardmk-
OmepaTop MPOU3BOJICTBA MPOAYKTOB MUTAHUS U3 PACTUTEIIBHOTO ChIPHS;

— IIpukaz MunuctepcTBa npocBenieHus Poccuiickoit ®enepanuu ot 24
aBrycra 2022 roma N 762 (¢ usmeneHussmu Ha 20 nekabpsi 2022 roga) O6
yrBepkaeHun llopsaka opraHu3zalud ¥ OCYIIECTBIEHHS 0Opa3oBaTebHOM
JESATEILHOCTH TIO0 00pa30BaTeNbHBIM TPOrpaMMaM CpPEIHEro MpodeccCuoHaIbHOTO
oOpazoBaHus'";

—  IIpukaza Munobpuayku Poccum ot 17.05.2012 Ne413 "OG6 yrBepxaeHUU

dbenepaabHOrO TOCyIapCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa CPEIHEro OOIIero
oOpazoBaHus'";

— Ilpukaza MunuctepctBa mnpocsemeHuss Poccuiickoit ®enepauun ot 12
aBrycta 2022 r Ne 732 "O BHeceHUH U3MEHEHUH B (heiepalIbHbIN TOCYyAapCTBEHHBIN
oOpa3oBaTeNbHbId CTAaHIAPT CpPEeaHEro oOIero oO0pa30BaHMs, YTBEPKICHHBIN
npukaszoM MunuctepcTBa oOpazoBanusa Hayku Poccuiickoit @enepanuu ot 17 mas
2012 r Ne413";

— Ilpukaza MunucrepctBa npocseuiennst Poccuiickoit denepauun ot 18 mas
2023 r Ne371 "OO6 yrBepxknenuu GdenepanibHOW 00pa30BaTEIBLHOM MPOTPAMMBI
cpeaHero oOiero oopazoBanus';

— Ilpuka3a MununcrepcrBa npocsemenns Poccuniickonn denepannu ot 22 mapra
2021 ™ No 115 "OO yrBepxnenuu Ilopsimka opraHu3ani M OCYIIECTBICHUS
oOpa3oBaTeibHOW  JACSATENBHOCTH IO  OCHOBHBIM  00Ie00pa3oBaTeIbHBIM
nporpaMmaM - oOpa30BaTEeNbHBIM IMPOrpaMMaM HauajbHOTO OOIIEr0o, OCHOBHOTIO
00IIIero M CpeHEro o0IIero oopa3zoBaHus;

— Ilmcema MunnpocBemenuss Poccum ot 01.03.2023  Ne05-592  "O
HampaBJIeHUU pekoMeHaanui" (Bmecre ¢ "PexkoMeHmamusMu 10 pean3aluu
cpenHero oOmiero oOpa3oBaHHMs B MpeAesiax OCBOSHHS 00pa3oBaTeIbHOU
MPOTrpamMMBbl CpeAHETo MPodeCCHOHATFHOTO 00pa3oBaHus";

—  MunuctepctBo npocsenienus Poccuiickoit heneparuu ot 20 urons 2020 . N
05-772 O nHampaBiIe€HUU UHCTPYKTUBHO-METOIUYECKOTO MuchbMa «O0 yTBEpKICHUU
Konnenmuu mnpenonaBanus  00111€00pa30BaTeIbHbIX  AUCHUIUIMH € YYETOM
npodeccuoHanbHOl HanpaeiaeHHOCTH mporpamMm CIIO, peanuszyembix Ha 0aze
OCHOBHOTO 00111ero 00pa30BaHuUs»;

—  Ycrasa TAIIOY CO «Jlonunpodunbueiii Texuukym um. O.B.Tepémkuna
Neo 788-IIIT 09.11.2016r;



—  Ilonoxenus 06 opranmzauuu u nposeneHusi npaktuku [AIIOY CO «IIT
uM. O.B.Tepéumikunay;

—  Ilonoxenust 06 ounom otnenenun [AIIOY CO «IIT um. O.B.Tepémkunay;

— Tlomoxkenus o camocrosTenbHOU padore [AIIOY CO dIT wum.
O.B.Tepémkunay;

—  Ilonoxenus [0 IUIAHUPOBAHUIO, OPTraHU3allMM W  [POBEICHUIO
naboparopubix, npakruueckux padot ATIOY CO «IIT um. O.B.Tepéukunay;

—  IlonoxkeHust 0 TeKyileM KOHTPOJIE U MPOMEKYTOUHON aTTeCTallUh CTYIAECHTOB
I'ATIOY CO «IIT um. O.B.Tepémkunay;

—  Ilonoxxenust 06 opranuzarnuu nposenenus [ MA crynentoB B IAIIOY CO
«IIT um. O.B.Tepémkunay;

—  ITlonoxenusa o ¢popmupoanun KYMO OIIOIT TAIIOY CO «IIT um. O. B.
Tep€mkuHay.

Opranmzanus-pazpadorunk: [AIIOY CO «lonunpodunbHbiidi TexHukyM um. O.B.
Tepemknna»

Pa3paboTuuk:

Tokanosa H.B.. npenonaBaresnp BeICIIEN KB. KATETOPUU
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1. OBI[AS XAPAKTEPHCTHKA PABOYEH ITPOTPAMMBI YYEEHOH
JIACITHITTHHBI

1.1. O6snacTs npMeHeHus1 pado4yeil MPOrPamMMbl

ObmeoOpazoBarenbHas AucuUIIMHa «buonorusy sBusgercs 00s3aTeNbHOM
4acThi0 001Ie00pa30BaTesbHOTO LUKIA oOpa3oBarelibHOM nporpammbl o YITIC
19.00.00 ITpomsbinuieHHas 3kojoruss u OuorexHosorus 19.01.18 Anmaparyuk-
omepaTop MPOU3BOACTBA MPOAYKTOB MHUTAaHUS M3 PACTUTEIBHOIO  ChIPbS
(yrimyOseHHbIN, 0a30BBIM YPOBEHB).

1.2. MecT0 TUCUHMILIMHBI B CTPYKTYpPe OCHOBHOM NPo(hecCHOHATIBLHOM
0o0pa3oBaTeJIbHOW MPOrPaMMBbI:

TpynoeMkocTh JIucUUIUIMHBL «bHonorus» 0a30BbIi ypOBEHb BapHaHT 2
coctaBisieT 144 yaca, u3 KOTOphIX 24 wyaca BKJIIOYAET MPodhecCHOHATBLHO-
OpUEHTHUPOBAHHOE COAEpKAaHUE, YCHIHNBAIOIIEe NPO(UIBHYIO COCTaBISIONIYIO IO
KOHKPETHOU MPO(PEeCCrur Ui CHEIUATbHOCTH.

IIporpamma peanusyercs B 1 u 2 cemectpax 1 kypca.



1.3 Leau u nnaHnpyemble pe3ynbTaTbl OCBOEHUA AUCLUNINHDI

Llenn gucumnauHbl:

Llenb: dopmupoBaHue y 06yYaloWUXCA CUCTEMBI 3HAHUI O PA3NIUYHbIX YPOBHAX
XW3HU CO 3HAaHWEM COBPEMEHHbIX NMPEeACTaBNEeHWI O XWBOW NPUPOAE, HABLIKOB NC
NPOBEAEHUI0 OMONOrNYECKUX WCCNefoBaHUA C COONIOAEHMEM 3ITUYECKUX HOPM,
apryMeHTUPOBAHHOW JIMYHOCTHOW MO3ULUM MO  OEPEeXHOMY OTHOLWEHWUID K
OKpyXatliei cpege.

3apauu:

® nonyyeHne QyHAAMEHTaNbHbIX 3HaHWUM 0 Buonoruyecknx cuctemax (Knetka,
Opranusm, MMonynauua, Bua, 3IkocucTema); WCTOPUM  Pa3BUTUA COBPEMEHHbIX
NpenCTaBNEHUI O XMBON NPUPOAE, BbIAAIOLLMUXCA OTKPBITUAX B OMONOrMYECKOW HAYKE;
ponu BMONOrMYecKoit Haykm B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HaYYHOI
KapTWHbLI MWPa; METOAAX HAy4YHOr o NO3HAHUA;

® OBNaflEHUE YMEHWUAMMU JIOTUYECKM MbICTUTL, 0OOCHOBLIBATL MECTO U POSiE
OMoNOrMYeCcKMX 3HaHWA B NPAKTUYECKON AEATENbHOCTU NOAEed, Pa3BUTUM
COBPEMEHHbIX TEXHONOTUIA; onpeaensaTb XWBble 00BLEKTH B NPUpOAE; NMPOBOAWTE
HabNOAEHUA 32 IKOCMCTEMAMM C LENbI0 UX OMUCAHUA U BLIABNEHUA €CTECTBEHHbIX U
AHTPOMOreHHbIX U3MEHEHWW; HAXOAMTb M AHANW3MPOBATb MH(MOPMALMIO O XKMUBBIX
o0bbeKTax;

® pasBWTME NO3HABATENbHbIX WHTEPECOB, MHTENNEKTYyaNbHbIX W TBOPYECKMWX
cnocobHocTeit 00y4YalWMXCA B NpolLecce W3yyeHus OMONOrnyeckux ABNEHWN;
BbIJAIOWMXCA LOCTUKEHUA OUONOTUM, BOWEAWMNX B OOLLEYENOBEYECKYID KYNbTYPY;
CNIOXHBIX W NPOTUBOPEYMBLIX MyTEA Pa3BUTUA COBPEMEHHBIX Hay4HbIX B3rAAAO0B,
uaen, Teopuid, KoHuenuuid, runoTe3 (0 CYWHOCTM U MNPOUCXOKAEHUU KU3HMU,
YyenoBeKa) B xoAe paboTbl C pa3NMYHbIMU UCTOYHUKAMK UHDOPMaLUUK;

® BOCNUTaHME yOeXAEeHHOCTM B HE0OX0AMMOCTM MO3HAHWA XWMBOW NPUPOLbI,
Heob6X0AMMOCTU PALMOHANBHOrO NPUPOLONONL30BAHUA, BEPEKHOr0 OTHOWEHUA K
NPUPOAHbLIM PECypCam v OKpyXatoLlein cpese, COOCTBEHHOMY 310POBbIO; YBAXKEHUA K
MHEHMIO OMMOHEHTA NPY 00CYXAEHUM BUONOTUYECKUX Npobnem;

® 1CNONb30BaHUE NPUOOPETEHHbIX OWMONOTUYECKMX 3HAHWUIA W YMEHUIR B
NOBCELHEBHOW MMU3HM ANA  OUEHKM NOCNeAcTBUW CBOed AeATenbHocTH (U
AEeATENbHOCTM APYrUX NI0AEN) MO OTHOLWEHMIO K OKpyXawwein cpeae, 340POBbIO
ApYyrux nioged U cobCTBEHHOMY 3A40pPOBbIO; 000CHOBaHWE W cobnAeHWe Mep
npodunakTuKu 3aboneBaHnii, OKa3aH1e NepBoM NOMOLLM NPU TPaBMax, CoObNLEHWE
npaBui NOBEAEHUA B NPUPOAE.



Ilnanupyemble pe3yjbTaTbl OCBOEHHSI 001I[e00pa3oBaTebHOI TUCIUIJINHLI B
coorBeTrcTBUHU ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

OcBocHue COOCPIKAHUA y‘IG6HOI>'I JUCITHUITIIMHBI ((BHOJIOFHH)), obecneunBacT
AOCTHIKCHHUC CTYACHTAMU CJIICAYIOIIHUX PC3YJIbTATOB!:

° JINYHOCTHBIX:

— YyBCTBO TOPAOCTH U YBAKEHUS K UCTOPUU U JOCTUKEHHUSAM OTEUECTBEHHOMN HAYKH
Ouosoruy; OMONOTMYECKHM TPaMOTHOE IIOBEJAEHHE B  IPO(eCcCHOHAIBHOM
JESATEIbBHOCTH M B OBITY INpU OOpalleHuH C OWOJIOTMYECKHMHU BELIECTBAMH,
MaTepualaMy U IpoLeCccaMu;

— TOTOBHOCTh K NPOJODKEHUIO 00pa30BaHWs M TIOBBIIEHUS KBaTU(HUKAIUUA B
n30paHHOl Mpo(eCCHOHANBHON AESITEIbHOCTU U OOBEKTUBHOE OCO3HAHUE DPOJIH
OMOIOrMYeCKUX KOMIIETEHITHI B 3TOM;

— YMCHHC HCIIOJIb30BaATh JOCTHIKCHUA COBpeMeHHOﬁ OMOJIOTHYECCKOU HayKH H
OMOJOTHYECKUX TEXHOJIOTHI JJIA ITOBBIIIICHU S COOCTBEHHOTO HHTCIUJICKTYAJIbHOT'O
Pa3BUTHA B BBI6paHHOﬁ HpO(i)eCCHOHaHBHOﬁ ACATCIBHOCTH,

® MCTAlIpECAMCTHBIX !

— HCHOJIb30BAHUE PA3JIMYHBIX BUJIOB MTO3HABATEIILHON NESATEIBHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX Omepanuii (MOCTaHOBKU 3ajaud, (pOpMYyITHpOBaHUS TUIIOTE3,
aHajgM3a W CHHTE3a, CpaBHEHHUA, OOOOIIEHMs, CHUCTEMAaTU3allMH, BBISBICHUS
MIPUYUHHO-CJIEICTBEHHBIX CBS3€H, MOUCKA aHAJIOroB, (POPMYIUPOBAHUS BHIBOOB)
JUIS. PELICHUS TTOCTABJICHHOM 3a/1a4, IPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS
(HaOMroEeHUsl, HAYYHOTO OKCHEPUMEHTA) JJIsl M3y4YeHHUs pas3JIMuHbIX CTOPOH
OMOJIOTMYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTH
CTaJIKMBAThCA B MPodeCcCUOHATBLHOM cdepe;

— WCMOJIb30BAHHE PA3MUYHBIX HCTOYHUKOB JUJIA TIONYYEHUH OHOJOTUYECKOM
uH(bOpPMaIKM, YMEHHE OIEHUTh €€ JIOCTOBEPHOCTh ISl JIOCTHMIKEHHUS XOPOIIMX
pe3ysIbTaToB B NMpodeccuoHanbHon cdepe;

* MNpCAMCTHBIX !

— c(opMHUPOBAHHOCTh COOCTBEHHOM IO3MIIMHM I10 OTHOIICHHIO K OMOJIOrHYeCKOM
UHGOPMAIIHH, TTOTYyIaeMOH U3 Pa3HBIX UCTOYHUKOB

— chOpMHUPOBAHHOCTH MPEACTABICHUN O MECTE OMOJIOTUH B COBPEMEHHOMN HAYyYHOM
KapTUHE MUpa; TMOHUMaHUE poJid Ouojorur B (GOPMUPOBAHUHU KpPyrosopa H
(YHKITMOHAIBPHON TPAaMOTHOCTH YeJIOBEKA ISl PEIICHUSI TPAKTUICCKUX 3a]1ad;



— BJaJCHUE OCHOBOIOJATAIOMIUMH OHOJOTMYECKUMHU TOHSITHUSMH, TEOPUSIMH,
3aKOHAMHA ¥ 3aKOHOMEPHOCTSMH, YBEPEHHOE TIOJb30BAHHE OMOJIOTHYECKOM
TEPMUHOJIOTUEN Y CUMBOJIMKOM;

— BJIaJACHHUC OCHOBHBIMHM MCTOAAMH HAYYHOI'O IIO3HAHUA, HCIOJIb3YyCMbIMU B
OMOJIOTHH: H&6JIIOI[€HI/ICM, OIIMCaHUECM, HU3MCPCHHUCM, OKCIICPUMCHTOM, YMCHHUC
O6pa6aTBIBaTI>, OOBSICHATH pe3yiibTaTbl IMPOBCACHHLIX OIIBITOB W JCJIAaTh BbIBOADI,
TOTOBHOCTb M CIIOCOOHOCTH MNPpUMCHATL MCTOABI IIO3HAHUA IIPU PCIICHUHU
IMPAKTUYICCKUX 3a/1a4,

— BIAJCHHE TMpaBWIAMH TEXHMKH O€30MaCHOCTH TPHU  HCIOJb30BaHUH
OMOJIOTMYECKUX BEIICCTB;

— c(OpMHUPOBAHHOCTh COOCTBEHHOM IO3UILMU MO OTHOLIEHUIO K OHMOJIOrMYECKOU
uH(pOpMaIK, MOITy4aeMOU U3 pa3HbIX UCTOYHUKOB.



Kop u HaumeHoBaHue
thopmupyembix
KOMNeTeHUMid

ﬂnauupyenue pe3ynbtathli 0CBOEHUA ANCLUTIUHDI

06wue!

JucumnauHapHble?

OK 01. Bblbupatb
cnocobbl pelweHus
3apay
npodeccuoHanbHom
[LeATeNbHOCTH
NPUMEHUTENBHO K
Pa3NUYHbIM
KOHTEKCTaM

B yacTu Tpya0BOro BOCNUTaHUSA:
_TOTOBHOCTb K TPYAY,
Tpyaonobue;

0CO3HaHMEe UEHHOCTM MacCTepCTBa,

-TOTOBHOCTb K AKTMBHOW [OEATENbHOCTU TEXHONOTMYECKON W
COLMANbHOW HANPABAEHHOCTW, CNOCOOGHOCTb WHULUWMPOBATh,

NNaHUpPOBaTb M CAMOCTOATENbHO  BBINOMHATL  TaKyH
[EATENbHOCTb;
- WHTepec K pa3nuyHbiM  cepam npodeccMoHaNbHON
LEATENbHOCTH,

OBnapeHue YHUBEPCanbHbIMU yqe6HbIMM NO3HaBaTeNbHbLIMKH

AEeACTBUAMM:

a) 6a3oBble nornyeckue fencTums:

- CamoCToATeNnbHO  (DOPMYNMpPOBATL W
npo6nemy, paccmMaTpuBaTh ee BCECTOPOHHE;

aKTyanu3upoBaTh

_ YCTaHABNMBATL CYWECTBEHHbIA MPU3HAK WAM OCHOBAHWUA ANS
CpaBHeHUA, Knaccudurkauum n 0606weHus;

_ONpeaenaTb LUenu AeATeNbHOCTW, 33AaBaTb NApameTpsl W
KPUTEPUN UX AOCTIKEHNS;

- BbIABNATD  3aKOHOMEPHOCTU W

paccMaTpuBaeMbIX ABEHUAX;

npoTMBOpeYMs B

_chopmMMpoBaTb 3HaHWUA O MecTe U ponu Huonorun B

CUCTEME  €CTECTBEHHbIX  HayK, B  (OpPMUPOBAHMK
COBPEMEHHOW €eCTeCTBEHHOHAY4YHOW KapTUHbl Mupa, B
NO3HAHUM 33KOHOB MNPUPOAbI W  PELIEHUM HU3HEHHO
BaXKHbIX COLMANbHO-3TUYECKUX, IKOHOMUYECKUX,

3KONOTrMYeckux npobnem uyenoBeyecTBa, a TaKKe B
peweHnun BOMNpOCOB paunoHaNbHOIo
NPUMPOA0NO0Nb30BaHNA; B (POPMUPOBAHWM LIEHHOCTHOTO
OTHOWEHMA K NpUPOAe, 0OLeCTBY, YenoBeky; O BKnage
POCCUIACKMUX W 3apYOEXHBIX YYEHbIX - GUONOr0B B Pa3BUTHE

6uonoruu; GpyHKLUMOHANBHON TPAMOTHOCTU YENOBeKa Ans
PeLeHUs KU3HEHHbIX NPobaem,

_yMeTb BNAAeTb CUCTEMOW OUONOrMYECKUX 3HAHMIA,
KOTOpas BK/IOYAET:

OCHOBOMONArawwmne H1MONOrMYECKNe TEPMUHBI U MOHATUA
(KWM3Hb, KNETKa, TKaHb, OPraH, OpPraHu3M, BUA, NONyAALUS,

akocucrema,  OuoueHos,  Guochepa;  meTabonm3m,
roMeocTas, KNeTOYHbI MMMyHUTET, OuocuHTe3 Oenka,
buononumepsl, ANCKPETHOCTb, camoperynauus,

camosocnpouiseaeHue, HacnegCTBeHHOCTb, U3MEHYUBOCTb,




3HEPro3aBUCUMOCTb, POCT U PA3BUTUE);
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-BHOCWTb KOPPEKTUBbI B A€ATENBHOCTb, OUEHWUBATL COOTBETCTBUE
pe3ynbtatos uenam, OLuEeHMUBAaTb PHUCKK nocnencTeun
AeATENbHOCTH;

- Pa3BMBaTb KPEATUBHOE MbILWIEHWUE NPU PELIEHUU KMUIHEHHbIX
npo6nem

6) 6a3oBble uccnepoBarTeibCKkue e CTBu:

_BnajieTb HaBblKaMn yueBHO_UCCNEe0BATENLCKON U NPOEKTHOIA
[eATENIbHOCTM, HAaBbIKAMU Pa3pelleHus npobnem;

_ BBIABAATb NPUYNUHHO-CNEACTBEHHBIE CBA3WU U aKTyaNM3UPOBAThb

3a[a4y, BbIABMIaTb FMNOTE3Y €€ peleHuns, HAXOAUTb APryMEHTbI
ANA A0KA3aTeNbCTBA CBOMUX YTBEPHAEHMIA, 3aAaBaTh NAapaMeTphbl U
KPUTEPUM PELIEHUS;

_aHANM3MPOBATL MOJYYEHHbIE B X0Ae peleHus 33aaauu
pe3ynbTaTbl, KPUTMYECKM OLUEHMBATb WX  [JOCTOBEPHOCT,
NPOrHO3MPOBaTb U3MEHEHME B HOBbIX YCNOBUAX;

_ YMETb NEPEHOCUTb 3HAHMA B NO3HABATE/bHYIO U NPAKTUYECKYIO
001aCTN KU3HEACATENbHOCTH;

_YMeTb WHTErpupoBaTh 3HAHMA W3 Pa3HbIX NPEAMETHbIX
obnacreit;

_BbIBUraTb HOBbIE UAEM, MPEAaraTb OPUrMHaNbHbBIE MOAXOAbI U
peleHus;

-CnocobHOCTb MX WCNOMb30BAHMA B NO3HABATENbHOU M
COUUANBHOM NpaKkTuKe

buonornyeckne Teopuu: knetoyHas Teopusa T. LlBaHHa,
M  LWneigeHa, P. BupxoBa; KNOHANbHO-CENEKTUBHOMO

ummyHnuteta [l. Ipaux, WN.U. MeuyHuKoBa, XpOMOCOMHasA

TEOpMA  HacneactBeHHoctM  T.  MopraHa,  3aKoH
3apogblwesoro cxoactea K. bapa, asonwunoHHas Teopus
Y. [lapBMHA, CUHTETUYECKAA TEOpWUA 3BONIOLWMK, Teopus
anTponoreHesa Y. [lapeuHa; Teopus 6uoreoueHosa B.H.
Cykauésa; yueHua H.M. BasunoBa . 0 LeHtpax

MHOroo6pa3us W NPOUCXOMKAEHWUA KyNbTYPHbIX PACTEHUH,
A.H. CesepuoBa - 0 NyTax U HanpaBneHUax 3sonoumm, B.A.

BepHapackoro - o 6uocdepe;

3aKOHbl (efMHO06pa3Ma NOTOMKOB NEpBOro NOKONEHUS,
paclennedna NpW3HaKOB, HE3aBUCMMOr0 HacnefoBaHUsA
npusHakos [. MeHpena, CuUEnneHHOro Hacnefo0BaHUA
NPU3HAKOB M HapylweHusa cuenneHus reHos T. MopraHa;
rOMONIOTMYECKUX PAAOB B HACNEACTBEHHOM M3MEHUYMBOCTH
H.W. Basunosa, renetnyeckoro pasHosecus [Ix. Xapau v B.
BaitHbepra;  3apopblweBoro  cxoactea K. bapa,
buoreHeTuyeckoro 3akoHa 3. lekkens, ®. Mionnepa);

NPUHLMNBI (YMCTOTBI FAMET, KOMINEMEHTAPHOCTH);

npasuna (MuHumyma K.  Jlubuxa,
nupamuabl 4ucen, BUOMacchl U IHEprum);

3KONOrm4yecKom

runote3sl  (koauepsaTtHoi A.M. OnapuHa, nepeuMYHOrO
bynboHa k. Xonpeina, mukpocdep C. Pokca, pubosumaT.
Yek);

chopMMpOBaTb YMEHUA PACKPbIBaTb COAEpMaHue

OCHOBONONArarwmnx fuonormueckux TEODMVI n runorTes:
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KNETOYHOW, XPOMOCOMHOW, MyTaLMOHHOMW, IBONIOLUMOHHOM,
NPOMCXOXMAEHUA XKU3HK U YeNIOBEKA; BNaJeHne CUCTEeMOM
3HaHWI 00 OCHOBHbIX METOfax Hay4YHOro MNO3HaHMA,
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Ucnonb3yemblx B OMONOTUYECKMX UCCNEAOBAHUAX HKUBbIX

06beKTOB ¥ 3Kocuctem  (OMUCaHue,  WU3MepeHwue,
npoBeieHWe HabnwaeHuiA); cnocobamu BbIABAEHUA W
OLEHKM aHTPOMOrEHHbIX U3MEHEHUI B NPUPOAE;

- ChopMMPOBATL YMEHUA PACKPbLIBATL OCHOBONONArawLme
buonornyeckve 3akoHbl 1 3akoHomepHoctu (I, Menpens, T.
Moprana, H.W. BaeunoBa, 3. lekkens, ®. Mionnepa, K.
B3pa), rpaHuLLbl UX TPUMEHUMOCTH K KUBbLIM CUCTEMAM;

_YMETh BbIAENATE CYLIECTBEHHbIE MPU3HAKK!

CTPOEHUA BMPYCOB, KNETOK MNPOKApMOT W  3yKapuoT;
O[JHOKNETOYHbIX W MHOTOKNETOUYHBIX OPraHW3MOB, BWAOB,
BroreoLeHo30B, IKocucTem u Guocdepsl;

CTpOEHUA OPraHoB U CUCTEM OPraHoB paCTeHI/IFI, HUBOTHBLIX,
YenoeeKd; nNpoueccoB XuU3HeaeAaTebHOCTH, NPOTEKAKWNX
B OpraHn3max paCTeleIﬁ, XUWBOTHbIX 1 YENOBEKA;

6UONOTUYECKMX npoLeccos: obMeHa BELeCTB
(MeTabonu3m), UHGMOPMALMU WM NpEBpALLEHUA 3IHEPIUU,
OpoxeHns, aBTOTPOGHOr0 W retepoTpodHOro TUNOB

nUTaHus, GOTOCMHTE3A M XEMOCMHTE3a, MUT033, Meio03a,
rameToreHesa, 3mbpuoreHesa,  MOCTIMOPUMOHANBHOTO
Pa3BUTUSA, PA3MHOXKEHWUS, WHAUBUAYANBHOTO PA3BUTUSA
opraHu3ma  (OHTOreHe3a), B3aMMOLENCTBMA  TEHOB,
reteposuca; [EeNCTBUI MCKYCCTBEHHOTO otbopa,
CTABUNU3MPYIOWETD,  ABWMXYLLEro U Pa3pbiBAOWEro

eCTeCTBEHHOro oTbopa; annonaTpuyecKoro 7
CMMNATPMYECKOro BUA000PA30BAHUA; BAUAHUA ABUKYLLMX
cun 3IBONKOLMM Ha reHodoHa nonynsuuu;

NpMCNoCOONEHHOCTU OPraHU3MOB K cpeae  00uTaHus,
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YepeaoBaHUs  HANPaBAEHWIA  3BOJIOLMK;
BELECTB U NOTOKA 3IHEPTUM B IKOCUCTEMAX;

Kpyrosopota
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_NpUoBPeCT ONbIT NPUMMEHEHUA OCHOBHbIX MeTO[0B

HAay4YHOTr0o  NO3HaHWA, UCNONb3yembiX B buonorum:
HaONIOJEHUA U ONUCAHUA XUBBIX CUCTEM, npoueccos M
ABNEHUM; OpraHu3aun 1 npoBeaeHusA Oruonormyeckoro
IKCNepumeHTa, BblABUXKEHUA runorves, BblABNATL

33aBUCUMOCTM  MEXAY  WCCNEeAyeMbiMW  BEUYUHAMY,
00bACHATL MOMyYEHHblE pe3ynbTathl U (HOPMYyNUPOBATH

BblBOAblI C UCNONBb30BAHUEM HAYYHbIX NOHATUH, TEO[JMI?I n

3aKOHOB;
. ChOpMMpOBATL YMEHWUA BLIAENATb  CYLIECTBEHHbIE
NPU3HAKU BUPYCOB, KNETOK MNPOKAPUOT U  3yKapuoT;
O[JHOKNETOYHbIX U MHOTOKNETOYHBIX OPraHW3MOB, BMAOB,
6MOreoLeHO30B M 3KOCUCTEM; OCOGEHHOCTM MpOLEecCcoB
obMeHa BelWeCcTB U NpeBpaLEHUA 3HEPruu B KIETKe,
(GOTOCMHTE3a, NNACTUYECKOTO M IHEPreTHYeckoro obmeHa,
XeMOCUHTE3a, MUT03a, Mei03a, OM00TBOPEHHUSA, Pa3BUTUS
M Pa3MHOXKEHUs, UHAMBUAYANbHOTO PAa3BUTUA OpPraHu3Ma
(oHTOreHe3a), 6opbbbl 33 CylWeCcTBOBAHWE, €CTECTBEHHOTO
otHopa, BMA006pa30oBaHus, NpMCcNoCoBNeHHOCTH
OPraHU3MOB K cpeae 06WUTaHUA, BAWAHUA KOMMOHEHTOB
3KOCMCTEM, AHTPOMOTEHHbIX W3MEHEeHU B 3KOCUCTEMAX
CBOEN MEeCTHOCTM, KpYyroBOpOTa BEWECTB U NpeBpalieHue
3Heprum B 6uocdepe;

_chopMMpOBaTL YMEHUSA MPUMEHSATH NOJYYEHHbIE 3HAHWSA
ons 06bAcHeHMA BMONOTMYECKMUX NPOLECCOB U ABNEHWIA,
ONS NPUHATUA NPAKTUYECKMX PeleHUd B MOBCELHEBHOM
MU3HM C uenblo obecnedeHus 06e30MacHOCTM CBOEro
3[0POBbs U 3[0POBbSA OKPYKAWIWMX NIOAEH, COONOAEHNSA
3[0pOBOr0 06pa3a )XU3HU, HOPM TPAMOTHOTO NOBEAEHUA B
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OKpyIKaKLWen

NpUPOAHOK

cpeae;

NOHUMAHKE
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HE06X04MMOCTH MCMOb30BaHNA [OCTUXEHWIA
COBpPEMEHHOW  GuonorMM M OGUOTEXHOMOMMA  AnA
pauUOHaNbHOTO NpUpPOA0NO0NbL30BaAHUA; yMeHue
MCnob30BaTh COOTBETCTBYHOLIME apryMeHTbl,
OMONOTUYECKYID  TEPMUHONOTUID U CUMBONUKY 1A
[l0KA3aTeNbCTBa poACTBa OpraHu3moB pa3HbIX
CMCTEMATMYECKUX TPYnn; B3AMMOCBA3M OPraHU3MOB U
cpefbl  0OMTaHWA;  eAMHCTBA  YENOBEYECKUX  pac;
He06X0aAMMOCTH 370P0BOTO 06pa3a KW3HK, COXpPaHeHMs
pasHoobpa3us BUAOB M IKOCUCTEM, KaK YCNOBUS
COCYLIECTBOBAHUSA NPUPOSbI U Y€T0BEYECTBA;

_chopmMMpoBaTh YMEHWA pelwatb GMosorMyeckue 3amayu,
COCTABAATL TEHOTUMUYECKME CXEeMbl CKPelWMBaHUA [ANIA
pa3HbIX TUMNOB HACNEA0BAHWA NPU3HAKOB Y OPraHW3MOB,
COCTaBNATb CXeMbl NEpeHOCa BEUIeCTB W 3IHEpruM B
3KocucTeMax (Uenu MUTAHWA, NULIEBbIE CETH), BbIABAATH
NPUYMHHO_CNEACTBEHHbIE CBA3N MEXAYy WCCAeayembiMu

buonornyecknmm oBbEKTAMW, NPOLECCAMU U SBNEHUAMMU;
[lenatb BbIBOAbl MU MPOrHO3bl HA OCHOBAHUM MOJYYEHHBIX
pe3ynbTaTos;

chOpMUpOBATL  YMEHUA  KPUTMYECKM  OLEHWBATb

MHGOPMaLMIO BUONOTUUYECKOTO COLEPKAHUSA, BKNIOYAIOLLYIO
NCEBAOHAYYHBIE 3HAHUA W3  PA3NMYHBIX  UCTOYHMKOB
(cpeacTBa MaccoBOW WHGOPMALWM, HAYYHO-MOMYNSPHblE

MaTepuanel); WHTEPNPeTUPOBATb  3TUYECKME  ACMEKTbI
COBPEMEHHbIX WCCNeA0BaHUIA B OGUONOTUM, MEeAULMHE,
6uoTexHonoruu; paccMmaTpuBathb rnobanbHble
3KONOrMyeckne npobnembl COBPEMEHHOCTH, POPMMPOBATH
N0 OTHOWEHUID K HUM COGCTBEHHYID MO3ULMIO, YMEHUe
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OUEeHWBATb

3TU4YECKHue

dCneKTbl

COBPEMEHHbIX
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NCCNEeAOBAHUI B 06N1aCTH BUOTEXHONOTUU U TEHETUYECKUX
TEXHONOTUM (KnoHMpoBaHUe, MCKYCCTBEHHOE
ONNOJOTBOPEHUE, HANPABNEHHOE W3MEHEHMEe reHoMa W
C03JaHWe TPAHCTeHHbIX OPraHU3MOoB);

chopMMpOBATL  YMEHUs  CO3AaBaTb  COGCTBEHHblE

MACbMEHHbIE M YCTHble  COOOWEHWA Ha  OCHOBe
6MON0OrMYecKoit MHOPMALMM U3 HECKONbKMX MUCTOYHUKOB,
FPamMoTHO MCMO/b30BaTb MOHATHIAHbIA annapat Guonorum;

YMETb BblABUIaTb rMnoTe3sl, NpOBEPATH nx

IKCMEPUMEHTANbHBIMW  CpeacTBamMu, (HOpMynUpya Lernb
WCCnefoBaHUs, aHANM3NPOBATb NONYYEHHbIE PE3YNbTaThl W
[1enathb BbIBO/bI;

NPUHMMATb y4acTHe B HAY4YHO-UCCNej0BaTENbCKON paboTe
no 6MONOTUM, IKONOTUM U MEAULMHE, NTPOBOANMOI Ha ba3e
WKONbHBIX HAYy4HbIX 0OWECTB U NybAUYHO NPefCTaBAATb
NONYYEHHbIE PE3yNbTaTbl HA YYEHUYECKUX KOH(EpeHLMaX
Pa3HOro YpoBHS.
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0K 02. Ucnonb3oBaTtb
COBPEMEHHbIe
CPeACTBa NOMCKA,
aHanu3a u
WHTepnpeTauuu
WHMOPMALUKN U
WH(POPMALMOHHbIE
TEXHONOrMU ansa
BbINOJIHEHUA 33734
npodeccuoHanbHom
[eATeNbHOCTU

B obnactu UEHHOCTWU HAYYHOr0 NO3HAHUA:

. CcthOpMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLETD
COBPEMEHHOMY VPOBHIO Pa3BUTUA HAayKUM U 06LWECTBEHHOW
NPAKTUKKM, OCHOBAHHOTO HA AUANore KyabTyp, CNocobCTByOWEro
0CO3HaHMI0 CBOEr0 MEeCTa B NONUKYNbTYPHOM MUPE;

_ COBEpLIEHCTBOBAHME A3LIKOBOIM M YMTATENbCKOM KyAbTYpbl KakK
CPeACTBA B3aUMOAENCTBMA MEXAY NI0AbMMU U NO3HAHWUA MUPA;
_0CO3HAHWE LEHHOCTW HAYYHOW [EATeNbHOCTH, TOTOBHOCTb
OCYWECTBAATE NPOEKTHYIO W UCCNea0oBaTENbCKYD AEATENbHOCTb
WHOMBWAYANbHO W B rpynne;

OBnafeHue yYHUBEPCANbHBLIMU y4YeOHBLIMKW  MO3HABATESIbHBIMK

OeUCTBUAMMN:

B) paboTa ¢ MH(opmaumeit:

chOpMMpPOBATL  YMEHUA  KPUTUYECKM  OLeHUBaTb

MHGOPMALMIO BUONOTMYECKOTO COAEPIKAHUSA, BKTIOYAIOLLYIO
NCeBfOHAy4Hble 3HAHMA W3  PA3NUYHbIX UCTOYHUKOB
(cpepcTBa MaccoBoi WHGOPMAUMK, HAYYHO_MONYAAPHbLIE

MaTepuanbl); WMHTEPNPETMPOBATL 3TUYECKME  ACNeKTbl
COBPEMEHHbIX WCCNefloBaHUA B OUONOTUM, MeauLMHE,
BUOTEXHONOTUK;

-UHTEPNPETUPOBATE ITUHECKUE dCNEKTbl COBPEMEHHBIX

nuccnefosaHuii B buonoruu, meguumuHe, OMOTEXHONOTUK;
paccMatpuBatb rnobanbHele 3KONOTMYecKue npobnemsl
COBPEMEHHOCTH, (OPMWUPOBATH NO OTHOWEHWUID K HUM
COﬁCTBEHHle no3nyun, ymeHue OueHWBATb 3TUYECKKe
acneKkTbl  COBPEMEHHBbIX UCCNEAOBaHWA B 06nactu
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-BNAfeTb HABbIKAMM MOAYYEHUA MHOOPMALUKM U3 UCTOYHWUKOB
Pa3HbIX TUNOB, CAMOCTOATENIbHO OCYLECTBAATb NOWCK, aHanus,
CUCTEMATU3ALMIO W MHTEPNpeTaunio MHMOPMALMM PA3NUYHBIX
BMAOB M GhOpM NpeacTaBneHus;

-€03aBaTb TEKCTbl B PA3NUYHLIX QoOpMaTax € y4yeToMm
Ha3HaYeHUs MH(OPMALUW WU LeneBoil ayauTopuM, BbIGKMPas
ONTUMANbHYIO (OPMY NPEACTABNEHUA U BU3yanu3aLuuu;

- OLeHMBATb [OCTOBEPHOCTb, NErUTUMHOCTb WMH(OpMaLWK, ee
COOTBETCTBME NPABOBbLIM U MOPANbHO-3TUYECKUM HOPMAM;

- WCNONb30BaTh cpeacTea WH(OPMALMOHHbBIX "
KOMMYHUKAUMOHHBIX TEXHONOTWMIA B PEWEHUN KOTHWTUBHbIX,
KOMMYHUKATUBHBIX W OPraHW3aLMOHHBIX 33Aay4 ¢ cobnaeHrem
TpebOoBaHWI 3ProHOMUKM, TeXHUKM 6e30MaCHOCTH, TUTUEHDI,
pecypcocbepexeHus, nNpaBoOBbIX W 3TUYECKUX HOPM, HOPM
nHdOpMaLMOHHOI Be3onacHoCTH;

-BNafeTb HaBblKAMM PAacno3HaBaHWA W 3alWWTbl MHQOPMaLUK,
MHHOPMALMOHHOI BE30NaCHOCTH NMYHOCTH

BUOTEXHOIOM UM " reHeTUYeCKMX TEXHONOTUH
(KNOHUPOBAHME,  WCKYCCTBEHHOE  ONJ0JOTBOPEHUE,
HanpaBNeHHOE  W3MEHEHME TeHOMAa W CO3faHue
TPAHCTEHHbIX OPraHU3MOB);

chopMupoBaTL  YMEHWS  CO3HABaTb  COGCTBEHHbIE
MUCbMEHHbIE M YCTHble  COOBWEHUS HA  OCHOBE

61ONOrNYeCKoi MHPOPMALMN U3 HECKONbKNX NCTOYHUKOB,
FPamMOTHO MCMO/Ib30BaTb MOHATHIAHBIN annapaT 6Monoruu
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OK 04. 3ddekTuBHo

B3aMMOJENCTBOBATL U
paboTaTb B

KonneKtuee U KoMmaHae

- rOTOBHOCTL K
CaMmoonpepneneHnto;

CaMmopa3BuUTUo, CaMOCTOATENBHOCTU WU

_0BJIafieHNe HaBbiKaMu y4e6HO-MCCnea0BaTenbCKoi, NPOEKTHOIA
U COLMANLHOMN [EeATeNbHOCTH;

OsnapeHue
OeNCTBUAMM:

YHUBEPCANbHBIMM KOMMYHWKATUBHbIMM
0) coBMECTHas AeATENbHOCTb:

_MOHMMATb M WCMNOMb30BATb MPEUMYLECTBA KOMAHAHOW U
MHAMBUAYANbHOM PAabOThI;

_MPUHUMATb LIENU COBMECTHOW eATeNbHOCTH, OPraHU30BbIBATH
M KOOPAWMHUPOBATb AEWUCTBUA NO €€ JOCTUMEHMIO: COCTABAATL
NnaH [JelcTBMiA, pacnpenensatb poaM C  Y4eTOM  MHEHWi
YYACTHUKOB 06CYKAATb PE3Y/bTaTbl COBMECTHO paboTbi;

chopMMpoBaTL  yMeHUs  C03AaBaTb  COGCTBEHHblE

MUCbMEHHbIE M YCTHble  COOOWEHWA Ha  OCHOBe
BUONOrNYECKO MHDOPMALMN U3 HECKONBKUX UCTOYHUKOB,
FPamMOTHO MCMO/Ib30BATh MOHATHIAHBIA annapat Guonorum;

VYMETb BblABUIdTb rmnoTe3sl, npoBEPATb Ux

3KCNepUMEHTanbHbIMKM - cpeacTBamu, GOpMynIupys Lenb
MCCNeA0BaHMUS, aHANU3UPOBATL NOAYYEHHBIE Pe3yabTaThl U
[leNaTh BbIBOAbI;

_MPUHUMATB YYACTHE B HAYYHO_UCCNe0BaTENbCKOI paboTe

no 6MONOrMUK, IKONOTUN U MEANLMHE, NPOBOAUMOIA Ha Ga3e
WKOMBHBIX HayuHbIX 06wWecTB U Ny6AUYHO NpeacTaBAsaTh
MOJYYEHHbIE PE3Y/IbTATHI HA YYEHUYECKUX KOHDEpEHUMsX

Pa3HOro ypoBHS

- KOOPAWHMPOBATb M BbINOAHATL PAabOTY B YCNOBUAX PEANbHOTO,
BUPTYanbHOro M KOMOMHWUPOBAHHOTO B3aUMOAEHCTBMA;

- OCYWeCTBAATE NO3UTUBHOE CTpaTerMyeckoe noBeAeHue B
PA3NMYHBIX CUTYAUMAX, NPOABAATL TBOPYECTBO U BOOOpPaXeHMe,
ObITb MHULMATUBHBIM

OBnapeHune yHuBepCanbHLIMU PEryaaTUBHLIMU ACHCTBUAMU:

r) NpuHsTME ceba U APYrUX NIofei:

-MPUHUMATb MOTWBbI M APTYMEHTbI APYIUX N0AeN NPy aHanuse
pe3ynbTaToB AeATeNbHOCTY;

_MPWU3HaBaTb CBOE NPaBO 1 NPaBo APYrux Niofei Ha ownbKu;
_pa3BuBaTh CNOCOOHOCTb MOHWUMATb MUP C MO3WULUW APYroro
YenoBeka
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0K 07. CopeincrBoBatb
COXPAHEHUI0
OKpyXatoLeit cpeasl,
pecypcochepexeHmio,
NPUMEHATL 3HaHUA 06
W3MEHEeHWU KnumaTa,
NPUHLMNbI
BepexnuBoro
NpOU3BOACTBA,

3D PEKTUBHO
[eACTBOBATL B
Ype3BblYaNHbIX
CUTYaLmMax

B o6nacTu 3K0N0rMYECKOro BOCNUTAHUSA.

- CHOPMUPOBAHHOCTL 3IKONOTUYECKOW KyNbTypbl, MOHWUMaHKUE
BIMAHMA COLMANbHO-3KOHOMUYECKUX NPOLECCOB Ha COCTOAHME
NPUPOLHOA W COUMANbHOWM Cpepabl, 0CO3HaHWe rno6anbHOro
XapaKTepa 3K0Noruyeckux npobnem;

- MNAHUPOBAHWE U OCYLIECTBNEHUE [LEWUCTBUN B OKPYKAIOLLEH
cpefje Ha OCHOBE 3HaHUA Uuenen yCTOMYUBOTO Pa3BUTUSA
YeNnoBeYecTBa;

AKTUBHOE HenpuaTue AeWCTBUM, MPUHOCALMX BPES, OKPYKAIoLLEeN
cpene;

- YMEHWe NpOrHO3WpOBaTb HEOGNArONpUATHbIE 3KONOTUUYECKUE
nocneAcTBMA NpeAnpUHUMAEMblX AeCTBMIA, NPefoTBPaLLATh UX;

- pacwupeHue  onblTa 3KONOrMYeCKoM

HanpaBneHHOCTH;

JeATeNIbHOCTH

_OBN3jieHNe HaBbIKaMM Y4eBGHOMCCNeoBaTeNbCKOW, NPOEKTHOM W

COLMANLHON AeATeNbHOCTH

_BNAjeTb CUCTEMOM 3HAHMNA 006 OCHOBHBIX MeTOHax

Hay4YHOT0 MNO3HaHWA, WUCNONb3yEMbIX B OMONOTUYECKUX
NCCNefoBaHMAX KUBLIX 0OBEKTOB U 3KOCUCTEM (ONUCaHUe,
W3MepeHue, nposefeHue  HabnwgeHuit); cnocobamu
BblABNEHMA W OUEHKWM AHTPONOTreHHbIX U3MEHEHW B
npupoge;

_YMeTb BbIABAATb OT/MYMTENbHbIE MPU3HAKM KUBBIX

CucTtem, B TOM 4ucnhe I'pM6CIB, paCTEHMVI, HUBOTHBIX U
yenosekKa, FIpMCI'IOCOﬁJ'IeHHOCTb BUAOB K Cpene 06UTaHus,
abMOTUYECKUX M OUOTUYECKMX KOMMNOHEHTOB 3KOCUCTEM,

B3aUMOCBA3eN OpraHu3mMoB B cooblecTsax,
AHTPOMOTEHHbIX M3MEHEHWIr B  3KOCUCTEMAX  CBOEi
MECTHOCTU;

YMETb  BbIAENATb  CYILECTBEHHbIE  NPHU3HAKM
OMONOTUYECKMX npoLeccoB: obmeHa BeLecTs

(meTabonusm), MHGOOPMAUWM U NPEBPALIEHUA 3IHEPTUM,
bpoxeHus, aBTOTPOMHOrO M reTepoTpo(HOro TMNOB
nuTaHus, HOTOCMHTE3a M XeMOCMHTE3a, MUT03a, Meno3a,
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rameroreHesa,  3ImbpuoreHesa,  NOCTIMOPMOHANBHOTO
Pa3BUTUA, PA3MHOMEHUA, WHAMBUAYANbHOTO Pa3BUTMA
opraHu3ma  (OHTOreHe3a), B3aMMOAEWACTBUA  TEHOB,
retepo3nca;  [elCcTBMA  WCKYCCTBEHHOro  otbopa,
CTabUNM3MpPyOLWEro,  ABWKYWEro U Pa3pbiBAKWEro
eCTeCTBEHHOT 0 otbopa; annonaTpuyeckoro u
CUMNATPUYECKOro BUA00OPA30BAHNA; BAUAHWUA IBUXKYLLUX
cun 3BONOLUU Ha reHohoHg nonynayuu;
npucnocobneHHoCT OpraHM3mMoB K cpepe 06uTaHms,
yepefoBaHWA HANpPaBNEHUA 3BONKOLUMM;  KPYroBOpOTa
BELLECTB M NOTOKA 3HEPrUK B IKOCUCTEMAX

MK 1.2. BbINOMHATL TEXHONOIMYECKME OnepaLmmn No yCTPaHEHUIO HEUCNPABHOCTEN B paboTe TeEXHOI0rMYeckoro obopyaoBaHus,
cuctem 6€30NacHOCTM M CUIHANU3aLMKN, KOHTPOIbHO-U3MEPUTE/IbHbIX NPUOOPOB M aBTOMATUKMN Ha aBTOMATU3UPOBAHHbIX
TEXHOIOTUYECKUX JINHUAX NPOU3BOACTBA NPOAYKTOB MUTAHUA N3 PAaCTUTENbHOTO CbiPbA B COOTBETCTBUM C IKCM/YaTaLMOHHOM
OOKYMeHTauuen.

MK 1.3. OunwaTtb OT 3arpA3HEHNI, CMa3biBaTb U NPOBOAMTbL CaHUTAaPHYIO 06PabOTKY MeXaHUYECKUX AeTanen 1 y3nos
060pya0BaHMA NO NPOM3BOACTBY NPOAYKTOB MUTAHWUS U3 PACTUTENbHOIO CbiPbA COMMIACHO rpadmKam NpodunakTUYeCcKom
06paboTKu.

MK 1.4. TotoBMTb paboyee mecTo, TexHONOrMYeckoe obopyaoBaHue, cMctembl 6€@30NaCHOCTU U CUTHANM3ALLMKN, KOHTPO/IbHO-
n3amepuTenbHble NPMOOPbLI M ABTOMATUKY Ha aBTOMATU3MPOBAHHbIX TEXHONOTMYECKMUX IMHUAX K 3aMyCKY TEXHO0MMYECKOTO
npoLecca NpomM3BoACTBA NPOAYKTOB MUTAaHUA U3 PAaCTUTENbHOTO CbiPbA B COOTBETCTBMU C SKCNYaTALMOHHON AOKYMEHTALMEN.
MK 2.1. PerynnpoBaTb NapameTpbl U PEXMMbI TEXHONOFMYECKUX ONepaLnii XpaHeHUA N NnepepaboTkM 3epHa N CeEMAH Ha
ABTOMATU3UPOBAHHbIX TEXHONOTMYECKUX IMHUAX B COOTBETCTBUU C TEXHONIOTMYECKUMU MHCTPYKLUAMM.

MK 2.2. MpoBoAUTb TEXHMYECKNE HAabNOAEHWNA 33 XOA0M TEXHONOMMYECKOro nNpouecca nepepaboTku 3epHa 1 CEMSAH.
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MK 2.3. PerynnpoBaTb NapameTpbl Ka4ecTBa NPOAYyKLMMU, HOPM PACcXoda CbipbA N HOPMATMBOB BbIXO4a FOTOBOM MPOAYKUUM B
npouecce BbIMNOJIHEHUA TEXHOIOTMYECKUX OnepaLnii nepepaboTkm 3epHa U CeEMAH NU34eniA HA aBTOMATU3MPOBAHHbIX
TEXHOJIOTMYECKUX JIMHUAX B COOTBETCTBMU C TEXHO/IOTUYECKUMU UHCTPYKUMAMM.

MK 2.4. YnakoBbIBaTb M1 MAapKMPOBATb FOTOBYIO NPOAYKLMIO (3epHA M CEMSAH) HA cneLmasbHOM TexHonormyeckom MK 2.1.
PerynnpoBaTtb NapameTpbl U PeXXUMbl TEXHOIOTMYECKUX ONepaLnii NnponsBoactea xneba, xnebobynoUHbIX, MaKapOHHbIX U
KOHOUTEPCKUX U3AE/NIA HA aBTOMATM3NPOBAHHbIX TEXHONOIMYECKUX IMHUAX B COOTBETCTBUM C TEXHONOTMYECKUMMU
NHCTPYKLUMAMM.
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CrtpykTypa u cojep:xkaHue 0011e00pa3oBaTebHOI JUCUMILIMHBI «bruosorus»

Bup yyebHo# pabotbl 06bem B yacax
06bem 06pa3oBaTenbHOM NPOrpaMMbl AUCUUNAUHDI 144
B T.Y.
OcHoBHOE copepxaHue 118
BT.u.:
TeopeTM4eckoe obyyeHue 74
NPaKTUYECKMUE 3aHATUA 32
nabopaTopHble 3aHATHA 12
NpodeccmoHanbHO-OpMEHTUPOBAHHOE coaepaHue (coaepKaHme

18
NPUKNAAHOTO MOaynA)
TeopeTuyecKkoe obyyeHue 6
NPaKTUYECKMUE 3aHATUA 10
nabopaTopHble 3aHATHA )
KoHTponbHblie paboTol 8
lpomexyToyHan aTTectauua (3Kk3ameH) -
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2.2. TematuyecKuUin nnaH u cogepxaHue AUCLUNAUHDI

Haumenosanue | Copepxanue yye6HOro matepuana (0CHOBHOE U NPogecCUOHaANbHO-OPUEHTUPOBAHHOE), N1abopaTopHbie U | Ofpem | PopMmupyemsble
Paspenos u Tem NpPaKTMYECKUEe 3aHATUA, NPUKNAAHOMA moaynb (NpU Hanuuum) HacoB | KOMNETEHUUK
1 2 3 4
Pa3pen 1. KneTtka — CTPYKTYPHO- PYHKUMOHANbHAA €UHULIA UBOTO 36
Tema 1.1. OcHOoBHOe copepxaHue
Euonorvsa Kak Teopemqecme oﬁyqel-me:
Hayka Buonorusa kak Hayka. CBA3b GMonorum ¢ Apyrumu Haykamu: 6uoxumus, 6uodusnka, 6MoHUKA, reHoreorpaus u 0K 02
ap. Ponb n mecto 6uonoruu B popMMpOBaHUM COBPEMEHHOM HAYYHOI KAPTUHLI MUPA. 3HAYEHUE
6uonornyeckux 3Hanuin. Mctopus Guonoruun. 3HaueHne LUTONOrUM ANA Pa3BUTUA BUONOTUK U NO3HAHMA
npupoabl. MeTofbl LUTONOrMKU: MUKPOCKONKSA, XpoMaTorpadua, anekTpodopes, METOA MEYEHbIX aTOMOB,
anddepeHunanbHoe LeHTPUPYrupoBaHmne, KynbTypa KNeTok
Tema 1.2. O6wasn OcHoBHOe copepxaHue 2
XapaKTepUCTUKA TeopeTuyeckoe obyyeHue: 2
KU3HU Pa3noo6pa3sue 6uocuctem. Opranusauns 6M0NOrMYECKNX CUCTEM. YPOBHM OpraHu3auyum Guocucrem:
MONEKYNAPHO-TeHETUYECKMIM, OPraHOMAHO-KNETOUYHbIN, OPraHU3MeHHbIA, NONyAALMOHHO-BUAOBON, OK 02
3KOCUCTEMHbIA (BroreoueHoTUYeCcKUi), buochepHslid. Hayku, uzyyaowme 6uonormieckne 06BbEKTbI HA PasHbIX
YPOBHAX OpraHu3auuu xu3Hu. 0611an xapakTepuCTMKa XKNU3HK, CBOICTBA XMBbIX cucTeM. lpoueccel,
npoucxogsuue B 6UoCUCTEMAX
Tema 1.3. OcHoBHoe copepaHue 6 OK 01
Buonoruyecku TeopeTnyeckoe obyyeHue: 0K 02




OK 04

BaXKHble XUMUYECKKiA COCTAB KNeTKW. HeopraHuyeckue BewWecTBa KNETKM, UX BUONOrnyeckas posb.
XHMUYECKHE OpraHuyeckue BeiecTsa Knetkn. buonorudeckue nonumepsl. benku. CTpykTypa v PyHKUMK BENKOBOI np
COEANHEHUA MoNeKyNbl. DepMeHTbl, NPUHLMN UX feilCTBUA. Yrnesoasl. Buonornyeckue GyHKLMM yrIeBoos.
Jiunugbl. 06wwmit nna crpoenus. f'mapodunsHo-ruapodobHbie coicTBa. Knaccubukaums nunuaos.
Buonorunyeckune dyHkumu nunugos. AT®. CrpoeHne monekynsl AT®. Buonoruydeckue dyHkumm ATO
NpakTuyeckmne 3aHATUA:
Ponb 6enkos, yrneBoaoB v XWUPOB B OPraHn3mMe Yenoseka. ButamuHbl u 6Monormyeckn akTuBHble f06aBKH, UX
3HaYeHUe B XM3HU OPraHu3ma YenoBeka. [MNo- 1 aBUTAMMHO3bI UX NOCNEACTBUA. [1peficTaBNeHUE YCTHBIX
co06LWeHI C Npe3eHTauneil, NOAroTOBAEHHBIX N0 NEPEYHIO UCTOYHUKOB, PEKOMEH0BAHHBIX NPenoAaBaTenem
JlabopaTopHble 3aHATUA:
JlabopatopHas pabota “Onpeaenenne ButamuHa C B npoayKTax nutaHma”
MoaroToBKa BapUaHTOB ONbITA, HabNOEHME 33 KaUeCTBEHHBIMU PeaKLMAMM, 3anoaHeHne paboyeil Tabnuupl,
WHTepnpeTauus HabnofaeMmblx ABNEHKUIA, POPMyIMPOBaHUE BbIBOLOB
JlabopatopHas pabota «fmapodunsHo_ruapodobHbIe CBONCTBA IMNUA0B
MoaroToBKa BApUAHTOB ONbITA, HABAKAEHUE U3MEHEHWA PACTBOPUMOCTU NTMNUAOB, 3anofHeHue paboyeit
Tabnuubl, MHTEpNpeTaums Habnoaaemblx ABneHui, HopMynMpoBaHUe BLIBOAOB
Tema 1.4. OcHoBHoe coaepaHue 0K 01
TeopeTuyeckoe obyuenue: 0K 02




CrpykrypHo.
¢hyHKLMOHANbHASA
opraHu3auus
KNneTok

Knetounas teopus (T. LUsaHH, M. Wneipen, P. BupxoB). OCHOBHbIE NONOKEHUA COBPEMEHHOM KNETOYHOM
Teopuu. Tunbl KNETOK: 3yKapuoTHyeCcKas n npokapuotuyeckas. CpaBHUTENbHAA XapaKTEPUCTUKA KNETOK
3yKapuoT (PacTUTENbHOWM, XUBOTHOM, rpubHOi). CTpoeHue npoKkapuoTMyeckoi KneTku. OcobeHHoCTH

CTPOEHMSA reTepoTpohHOM 1 aBTOTPODHOM NPOKAPUOTUYECKUX KNETOK. CTPOEHUE NNa3MaTUYECKOH MEMOPaHbI

TpaHCnopT BEWeCTB Yepe3 Nna3MaTuyeckylo MeMOpaHy: NacCUBHbBIN U aKTUBHbIW. IHAOLMTO3: MUHOLMUTO3,
(arounTto3. Ik3ounTto3. 0607104YKA MAU KNETOYHAA CTEHKA. CTPYKTYPA U PYHKUMM KNETOYHOMN CTEHKM
pacTeHuit, rpuboB

UuTonna3ma. Uutosons. Lutockener. OpHomMemBpaHHbIe OpraHOMABI KNETKU: SHAONNA3MATUYECKas CeTb
(3NC), annapat MonbaKKM, NM30COMbI, TEPOKCUCOMBI, BAKYOIM PACTUTENbHLIX KNeToK. CTpoeHue u hyHKUUK
ofHOMeMOpPaHHbIX OpraHoMaoBe Knetku., KnetouHslit cok. Typrop.

MonyaBTOHOMHbIE OPraHOWAbI KNETKW: MUTOXOHAPUM, NNACTUABI: XAOPONAACTbI, XPOMONAACTbI, NEMKONNACTHI,
ux cTpoeHue u GyHKUKMK. ApepHblin annapaT KNeTku, CTpoeHue n GyHKLKUu.

HemembpaHHble OpraHoMabl KNeTKu: puboCcoMbl, MUKPOTPYBOUKHM, KNETOUHBIA LeHTpP. OpraHouabl ABUXEHUSA:
PECHUYKM M XKIyTUKKW, CTpoeHne u GyHKUMM HEMEMBPAHHBIX OPraHOMA0B KNETKU

JlaboparopHble 3aHATURA:

Jla6opatopHas pa6oTa «CTpoeHue KneTku (pacTeHus, XUBOTHbIE, TPUBbI) M KNETOYHbIE BKNIOYEHUSA (Kpaxman,
KapOTMHOWABI, XNOPONAACTbI, XPOMONAACTHI)»

MpuobpeTeHne onbiTa NPUMEHEHUS TEXHUKW MUKPOCKONMPOBAHWA NPU BbINOSHEHUW NabopaTopHbIX paboT.
MoAroToBKa MUKPONPENapaTos, HAbNKAEHNE C NOMOLLbIO MUKPOCKONA, BLIABNEHUE PA3NMYMNil MEXAY
U3y4yaembiMU 06BEKTAMU, UHTEPNPETaLUsA HAbNOAAEeMbIX ABNEHUA, HOPMYNUPOBAHUE BLIBOAOB

JlaGopatopHas pa6ota «[lpoHnyaemocTb MembpaHbl (N1a3MON3, AENAA3MONN3)»

0K 04

np
MP

MpuobpeTeHNUe onbiTa NPUMEHEHUSA TEXHUKWN MUKPOCKOMMPOBAHUSA NPU BbINMOJHEHUM NabopaTopHbIX paboT.
MoaroToBKa MUKPONpenapaTos, HAbMOAeHWEe C MOMOLLbIO MUKPOCKONA, BbIAABNIEHWE PA3NUYKiA MEXAY
M3y4aembiMKU 0ObEKTAMU, MHTEPNPETALMA HabnoaaeMblx sBNeHUA, GOPMYNMPOBaHWe BbIBOAOB

Tema 1.5.

OcHoBHOE copepxaHue

0K 01




CTpyKTYpHO. Teopetuueckoe obyyeHue: 0K 02
dyHKuuoHanbHbie | CTPOEHME XPOMOCOM. XPOMOCOMHbI HABOP KNETOK, FOMONIOrUYHbIE U HEFOMONOTUYHbIE XPOMOCOMbI, np
dakTopsl rannouaHbI u aunaonaHblit Habop. Hyknennosble kucnotel. IHK n PHK. CTpoeHue HyKnenmHOBbIX KUCNOT. MP
HacneacTBeHHocTu | Hykneotuasl. KomnnemeHtapHble a3otucTole ocHosaHuA. lpasuno Yapradda. Crpykrypa IHK — gBoiHas
cnupanb. MectoHaxoxaenue u 6uonoruveckue GyHkumn AHK. AHK 3kcneptusa. Buasl PHK. ®yHkuyun PHK B
KneTke
lpakTuyeckue 3aHATUA:
PeweHue 3apay Ha onpeaenenue NnocnefoBaTeNbHOCTA HYKNEOTU0B
Tema 1.6. OcHoBHOe copepxaHue
Mpoueccsl TeopeTuyeckoe obyyenue:
MaTPUYHOTO Matpuunbin cuHTes HK - penankayus. MpuHumnsl penaukaumu AHK. Mexann3m pennukayuu JHK.
CHHTE3A Penapauns QHK (nopennekatuBHas, nocTpennekaTtueHas). Peakumu matpudHoro cuntesa. MpuHumn
KOMNIEMEHTAPHOCTU B Peakuuax MatpuyHoro cuutesa. [1HK v rexbl. [eHeTuyeckuin Koa, ero CBOWCTBA. OK o1
TpaHckpunuma — matpuuHblit cuHtes PHK. TpaHcnauusa v eé atanel. Ycnoeusa 6uocuutesa benka. Ctpoexue T- 0K 02
PHK v koanpoBaHue amuHokucnot. Ponb pubocom B GuocuHTe3e Genka NP
MpakTuyeckue 3aHATUA:
PelweHwue 3aaay Ha onpefeneHne NocneoBaTeNbHOCTM aMUHOKUCIOT B MONeKyne Benka.
PeweHune 3apay Ha onpeaeneHue NoCNeA0BaATENbHOCTH AMUHOKUCIOT B MOJIEKY/Ie BenKa B Cyyae U3MEHEHUS
nocnefoBaTenbHoCTu Hykneotugos JAHK
Tema 1.7. OcHoBHOE copiepXaHue
HeknetoyHble Teopemqecxoe oﬁyqeuue: OKOZ
(opMbl KU3HM Bupychbl — HEKNETOUHbIE (OPMbI JKU3HU U 0BAUraTHbIe Napa3uTbl. CTPOEHWE NPOCTLIX U CNOXHbLIX BUPYCOB, 0K 04
peTposupycos, 6aktepuodaros. XusHenHsii unkn JHK_copepxawmx supycos, PHK.copepalmx Bupycos, ne
MP

bakrepuodaros. BWUY, renatut yenoseka.

baktepuun. 06wasn xapaktepuctuka. MoHsaTue wramm. Bupycsl u 6akTepun: CXoACTBA U Pa3nnyus




ﬂpamuqecxue 3dHATUAS

BupycHble u 6aktepuansHble 3abonesanus. 06wme npUHLUANLI UCNOAL30BAHUS NEKAPCTBEHHDIX BELLECTB.
0co6eHHOCTH NpUMEHEHUs AHTMOUOTUKOB.

MNpencraBneHme YyCTHbIX COOOIWEHMIA C NPe3eHTaLMel, NOArOTOBAEHHbIX N0 NEPEYHIO UCTOUHUKOB,
peKOMeHA0BAHHbIX NPeNnoAaBaTenem

Tema 1.8,

06meH BewecTs u
npespaeHue
IHEPruu B KNeTKe

OcHoBHOE copepxaHue

TeopeTuyeckoe obyyeHue:

ACCMMUNALMA U AUCCUMUNALUA — ABE CTOPOHbLI MeTabonuama. Tunsl 0OMeHa BELWECTB: aBTOTPODHbIA 1

reTepoTpodHbIi, a3pobHbLIA M aHAIPOOHbINA. IHEpreTuyeckoe obecnedeHune KneTku: npespaweHve ATO B
06MeHHbIx npoueccax. PepMeHTaTUBHbIN XapakTep peakuuit KneToyHoro metabonusma

MepBUYHbIA CMHTE3 OPraHMYeCKUX BELWeCTB B kKnetke. Mnactuyeckuin oo6meH. PoTocuHTE3. XeMOCHHTES,
AHa3po6HbIN 3HEpreTUYecKmnit obmeH. AHaspobHble OpraHu3Mbl. bpoeHue, aBTOTPOHbIKN U reTepoTPOdHbIN

TUN MUTaHUA. AHA3POBHBIE MUKPOOPraHW3Mbl KakK 06bEeKTbl GUOTEXHONOTUU. 3Tanbl 3HEPreTUYeCKOro obMeHa.

[nukonu3. buonornyeckoe oOKMCNEHWE, UNKU KNETOYHOE blXaHue

0K 02

Tema 1.9.
HU3HEeHHbIA LUKN
Knetku. Muros.
Meito3

OcHoBHOE copepxaHue

TeopeTnyeckoe obyyeHme:

KneTouHblit Lukn, ero nepuopsl v perynauus. Mepuoasl nHTepdassl ux ocobeHHocTu. AuddepeHymauus
KNETKM U apecT KNeTOYHOro uukna. [lenenue knetkm — muto3. Ctagmu MuTO3a U NPOMCXOAALLME NPOLECCHI.

KapuokuHes u uutokuHes. buonoruyeckoe 3HaveHme Muto3a. Meino3 — pegyKUMOHHOE eNleHUe KNEeTKU.
(rapuu meito3a. Meino3 — 0CHOBa N0N0BOrO pa3mMHoXeHua. [loBegeHne xpomocom B Meio3e. KpoccuHrosep.

buonornyeckunit cmeicn meno3sa. I¢dexTol Mmeino3a. Meino3 B U3HEHHOM LUMKNE OPraHu3mMoB

OK 02
OK 04

KoHTponbHas pabotr MonekynapHblit ypoBeHb OPraHU3aLymu X1UBoro

Pa3zpen 2.

CrpoeHue v QyHKUMM OpraHn3ma
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Tema 2.1, Copepxanue 0K 02
Crpoeuue NpogeccuoHanbHO_OpMEHTUPOBAHHOE COlEPIKAHME TeopeTUYecKkoro obyyenus OK 04
OpraH13ma OpHokneTouHble opraHu3mbl. KosoHuanbHble opraHu3mbl, MHOTrOKNeToO4HbIe opraHu3mbl. B3aumocsasb yacTei MNK-2.3
MHOTOKNEeTOYHOro opraHusma. Pynkuma. OpraHsl M cucTeMbl OpraHoB. Annaparsl opraHos. [omeocTas np
OpraHu3Ma v ero NoAJepXaHue B NPOLECCe XU3HeAeATeNbHOCTH. MP
PyHKUMOHANbHAA CMCTEMA OPraHOB. TKaHW pacTeHuid. TKaHM XKUBOTHbIX U YenoBeka. OpraHbl pacTeHuid.
OpraHbl ¥ CUCTEMBI OPraHOB XUBOTHBIX W Y€N0BEKA. 3HAYEHWE ONOPbI, ABMXEHUSA, NUTAHUA, AbIXaHMA,
TPAHCNOPTA BELWECTB, BbIAGNEHUA, 3aWKTbl. 3HAYEHWE NPOABNEHUA PA3APAKUMOCTY U PErynaLumu
Tema 2.2, CopepxaHue 0K 02
Gopmbl NpogeccuoHanbHO-OpUeHTUPOBAHHOE COAEPKAHUE TeopeTuYecKkoro obyyeHus MK-1.2
pPa3MHOXXeHus ®opmbl pa3MHOXeHUs OpraHu3moB. becnonoe u NonoBoe pasmMHoXeHWe. Buabl 6ecnonoro pasmHoXeHUs:
OpPraH1u3moB NPOCTOe AeneHne HaaBoe, NOYKOBAHME, PA3MHOXKEHME CNOPAMM, BETETaTUBHOE Pa3MHOXeHMe, parmeHTaLus,
KnoHWpoBaHue. [onoBoe pasmHOXeHue.
Tema 2.3, OcHOBHOe copepxaHue
OHTOrexes TeopeTuyeckoe obyyeHue:
XUBOTHBIX U [ameToreHes y uBoTHbIX. CnepmartoreHes u ooreHes. (tpoeHue nonosbix Knetok. OnnogoTeopeHune u
yenoBeka 3IMOPUOHANbHOE Pa3BUTUE XKMBOTHLIX. [lapTeHoreHes. ImbpuoreHes (Ha npumepe naHueTHUKa). Ctagum 0K 02
ImbpuoreHesa 0K 04
PocT 1 pa3euTre XUBOTHbIX. [ToCTIMOpUOHANbHLIA nepuog. Mpamoe u Henpamoe pa3suTue. Paseutue ¢
meTamopo3om y HeCNO3BOHOYHBIX M MO3BOHOUYHbIX MUBOTHbIX. CTagUM NOCTIMOPUOHANBHOTO PA3BUTUA Y
MBOTHbIX U YenoBeka. [lepuogbl OHTOreHe3a yenoBeka. buonornyeckoe ctapeHue u cmepTb. [€poOHTONOTUSA
Tema 2.4. OcHoBHOe copepxaHue 0K 02
OuTorenes TeopeTtuyeckoe obyyeHue: 0K 04




pacreHui [ametotut u cnopodut. PasmHoXeHWe n pa3BuTHe BOAOPOCNEN. Pa3MHOXeHWe U pa3BuUTUE CNOPOBbIX
pacteHui. Pa3mHOXEHWe U Pa3BUTHE CeMeHHbIX pacTeHuin. Poct. [lepuopbl OHTOreHe3a pacTeHuii

Tema 2.5. OcHoBHOe copepxaHue

OcHoBHble TeopeTtuyeckoe obyyeHue:

NOHATUA TEHETUKHU

[eHeTUKA Kak HayKa 0 HaCheaCTBEHHOCTHU U U3MEHYNBOCTU OPraHNU3MOB. OCHOBHbIE TEHETUYECKME NOHATUA U

cumonel. [eH. FeHotun. @eHotun. AnnenbHble reHbl. ANbTePHATUBHbIE NPU3HAKKU. [JOMUHAHTHBIN 1 ooz
PeLeCcCcUBHBIN NpU3Haku. foMo3uroTa u retepo3urota. Yucras nuuus. Mmépuabl. OCHOBHbIE METObI TEHETUKM:
rMbpuaoNOTrUYECKUM, LUTONOTUYECKUE, MONEKYNAPHO-TEHETUYECKME
Tema 2.6. OcHoBHOe copepxaHue 0K 02
3aKOHOMEpHOCTH TeopeTtuyeckoe obyyeHue: OK 04
Hacnenosatus 3aKoHOMepHOCTM 06pa30BaHUs rameT. 3aKoHbl . MeHaens: MoHornbpuaHoe ckpewmsanue. Mpasuno Eg_z'z
AOMUHUPOBAHMSA. 3aKOH eAUHO06Pa3na NepBoro NOKoNeHUs. 3aKoH pacluenneHms Npu3HaKos. MP
LiuTonormyeckue 0CHOBbI MOHOTMOPUAHOTO CKpeluBaHua. [MnoTesa YucToTel rameT. AHanu3upyowee
cKpewuBaHue. lurnbpuaHoe ckpewmBaHue. 3aKOH HE3aBUCMMOTO HACNEA0BAHNA NPU3HAKOB.
MonurubpuaHoe HacneaoBaHNE U ero 3aKOHOMEPHOCTH
MpogeccuoHanbHO-OPUEHTUPOBAHHOE COAEPKAHUE NPAKTUYECKOro 3aHATUA:
PeweHwue 3apay Ha onpepeneHne BepOATHOCTN BO3ZHMKHOBEHUA HACNEACTBEHHbIX NPU3HAKOB NPU MOHO-, iK1 -,
NOAMIMOPUAHOM WM aHANM3UPYIOLEM CKPELMBAHUM, COCTABNEHWUE T@HOTUMMYECKUX CXEM CKPeLLMBaHUS
Tema 2.7. OcHoBHOe copepxaHue 0K 01
B3aumopeiictBue | Teopetuyeckoe obyyeHue: OK 02
reHoB

[eHOTUN KaK LUenocTHaa cuctema. MHoXecTBeHHoe aercTBue reHoB. lnenotponua. MHOXeCTBeHHbIN
annenu3m. Bzaumopgencreue annenpHbix reHoB. KogommuupoBanue. BsaumogedCTeme HeannenbHbIX reHoB.
KomnnemeHTapHocTtb. Inuctas. Monumepus

NpodeccuoHanbHO-OpMEeHTUPOBAHHOE COiEPIKAHNE NPAKTUYECKOT0 3aHATUSA:




PeweHne 3anay Ha onpepeneHue BepoATHOCTHU BO3HUKHOBEHWNA HACNEACTBEHHbIX NPU3HAKOB NPU Pa3IMYHbIX

TMNAax B3aUMOAENCTBUA reHOB, COCTABNEHUE TEHOTUNMYECKUX CXEM CKpelnBaHusA

Tema 2.8. OcHOBHOe copepaHue 0K 01
CuennenHoe TeopeTuyeckoe obyyeHue: OK 02
HacneposaHue 3akoHbl T. Moprana. CuenneHHoe HacnefoBaHUE FeHOB, HapyLeHWe cuenneHua. XpoMocoMHasa Teopusa K-2.2
! np
fipu3HakoB HacneACTBEHHOCTU. [eHeTMyecKoe KapTupoBaHue xpoMocom. Mcnonb3oBaHue KPOCCMHIoBepa Ans MP
COCTaBNEHWA FEHETUYECKUX KapT XPOMOCOM
MpodeccmoHanbHO-OPUEHTUPOBAHHOE COAEPIKAHME NPAKTUYECKOTO 3aHATUA:
PeweHwe 3aaay Ha onpefeneHne BepoATHOCTU BOSHUKHOBEHUS HACNEACTBEHHbIX MPU3HAKOB NPU CLEMNNEHHOM
HacnefoBaHUK, COCTaBNEHUE T@HOTUNUYECKNX CXEeM CKpeLMBaHuA
Tema 2.9. OcHOoBHOe copepxaHue
lexetuka nona TeopeTuyeckoe obyyeHue:
XpOMOCOMHbIN MexXaHW3M onpegeneHus nona. Aytocombl U NOA0BbLIE XPOMOCOMbI. [ OMOrameTHbli 1
reTeporaMeTHbIi nos. [eHeTnyecKas CTpyKTypa nosoBbix XxpoMocom. HacnenoBaHue Npu3HaKoB, CLENAEHHbIX 0K 01
C NoAoM 0K 02
lpakTuyeckune 3aHATUA:
PeweHwue 3apay Ha onpeaeneHne BEPOATHOCTU BO3HUKHOBEHUSA HACNEACTBEHHbIX NPU3HAKOB, CLENNEHHbIX C
NoMOM, COCTaBNEHUE TeHOTUNMYECKMX CXEM CKPELLMBAHMA
OcHOBHOe copepaHue 0K 01
Tema 2.10. Teopetnyeckoe obyyeHue: 0K 02




leHeTuKa Kapuotun yenoBeka. MeToabl M3y4eHUA FTEHETUKM YENOBEKA: Fr€HeaNnornyeckmii, 6nM3HeLoBbIN, np
yenoseka LUTOreHETUYECKMiA, GUOXMMUYECKMIA, NONYNALMOHHO-CTAaTUCTUYeCKUid. HacneacTBeHHble 3a6oneBaHus
yenoBeka. [eHHble U XPOMOCOMHbIe Gone3Hu YenoBeka. bonesHu ¢ HacNe[CTBEHHOI
NpeapacnoNoKeHHOCTbI0. 3HaYeHe MeULMHCKON reHeTUKM B NPeA0TBPALLEHUM U NRYEHUU TeHETUYECKUX
3aboneBaHuil yenoBeka
MpakTuyeckue 3aHATUA:
PeweHwue 3apay Ha onpeaeneHune BEPOATHOCTH BOSHUKHOBEHUSA HACNeACTBEHHbIX NPU3HAKOB, UCNONb3yA
MEeTO[bl FeHETUKMW YeN0BeKa, COCTAaBNEHUE FTeHOTUNNYECKUX CXeM CKpelmuBarua. lpeacTaBnerHmne yCTHbIX
coo6LeHunin ¢ npe3eHTaumeit 0 HacneACTBEHHbIX 3a60NeBaHMAX YenoBekKa
Tema 2.11. OcHoBHOe copepxaHue
3aKOHOMEPHOCTH | TeopeTuyeckoe obyyeHue:
U3IMEHYUBOCTH B3aumopeicTeme reHoTuna u cpeasl Npu GOpMUpoBaHUM GeHotuna. I3MeHYMBOCTb NPU3HAKOB.
KauecTBeHHbIE M KONMYECTBEHHbIE NPU3HAKW. BUAbI N3MEHYMBOCTU: HACNEACTBEHHAA U HEHACNeCTBeHHaA.
3aKOH roMoNorMYecknx pagoB B HacneacTBeHHOW nameHyusoctu (H. M. BaBunos).
MoaudukaunoHHas, unu deHoTunMueckas U3MeHuYnBoCTb. Ponb cpeasbl B MOAUPUKALUMOHHOW U3MEHUYUBOCTH.
Hopma peakuuu npu3Haka. BapuaumoHHbI pag n BapuaLMOHHAA KpUBaA. XapaKTepucTuka 8& 8;
MOAN(PUKALMOHHON M3MEHYMBOCTH OK 04
HacnepnctBeHHas, unu reHoTMNMYeCKas U3MeHYMBOCTb. KOMOUHATUBHAA W3MEHYMBOCTb.
MyTauMOHHAA U3MEHYMBOCTL. Buapl MyTaLmii: reHHble, XPOMOCOMHbIE, reHOMHbIE. [TPUYUHbI BO3HUKHOBEHMUA
MyTaL UM
lpakTuyeckue 3aHATUA:
PeweHwne 3apay Ha onpefeneHne Tuna MyTauum npu nepefaye HacnefCTBEHHbIX NPU3HAKOB, COCTaBNEHWe
reHOTUNUYECKUX CXeM CKPeLYMBAHNA
Tema 2.12. OcHoBHOe copepxaHue 0K 01
Cenexuus TeopeTuyeckoe obyyeHue: 0K 02




OpraHU3MmoB

Cenekuus Kak Hayka. Metofbl cenekynoHHo paboTbl. FeTepo3unc u ero npuumHel. MckyccTBeHHbI 0THOP:
MaCCOBbIA U MHAMBWAYANbHbIA. 3Tanbl KOMOMHALMOHHOW cenekumn. CopT, NOpoAaa, WTamMMm

AJ'IFOpIrITMbI pelleHne 3aa4 Ha onpeaeneHue BO3MOXHOT0 BO3HWKHOBEHWUA HACNEACTBEHHbBIX MPWU3HAKOB NO
Cenekuun, coCtaBneHne reHoOTUNUYECKNX CXeM CKpelMBaHuA

KoHTponbHas pabora 2
CTpoeHue u QyHKUMKM OpraHn3ma
Pa3spen 3. Teopusa 3Boniouum 17
Tema 3.1. Uctopus | OcHOBHOe copepaHue 2
3BONIIOLUOHHOTO TeopeTuyeckoe obyyeHue: 2
yueHus lepBble 3BOAOUMOHHBIE KOHUENUMK. [pagyanncTnyeckas 3sonoumonHas koHuenuma X.b. Jlamapka.
JBvxyume cunbl 3soatouun. Kpeaunonusm v tpaHcdopmusm. Cuctematuka K. JIuHnea u e€ 3Hayenue gna 0K 02
(hOpMMPOBAHMA MAEH IBOSIIOLMU OK 04
MpeanocbiKM BO3HMKHOBEHUS AapBMHU3MA. IBOIOLKA BUAOB B Nnpupoae. bopbba 3a cylecTBoBaHue.
EcTecTBeHHbIit 0T60p. [JuBEpreHuus Nnpu3Hakos U Buaoo6pazoaHue. OCHOBHbIE MOMOKEHUA CUHTETUYECKON
Teopuwu 3sontouum (CT3). Ponb 3BONKOLUMOHHON TEOPUM B HOPMUPOBAHMM HAYYHON KAPTUHBI MUPA
Tema 3.2. OcHoBHOE cofiepaHue
Mukpoasonioums | Teopetuueckoe obyueHue:
MUKpPO3BONIOLMA M MAKPO3BONIOLUMA KaK 3Tanbl 3IBONIOLMOHHOTO npouecca. eHeTnyeckme 0CHOBbI 3BONIOLUN.
MyTaumu u KoMBUHALMM KAK 3NeMeHTAPHbIN IBONIOLMOHHBINA MaTepuan. Monynayus Kak InemMeHTapHas
€AMHULA 3BOIOLMH.
0K 02

LBuxywme cunbl (haktopsl) 3BonOUMK. MyTaumoHHBINA NpoLecc U KOMOUMHATUBHAA U3MEHYNBOCTb. Murpauus.
N3onaums nonynsauuid: reorpaduyeckas (NpocTpaHCTBEHHas), Guonornyeckas (penpoayKTMBHas).

EcTecTBeHHbIH 0T6OP — HanpaBAsAwWMiA hakTop 3BoAtoUMK. bopbba 3a cylecTBOBAHUE KaK MEXaHU3M

[eCTBUA eCcTecTBEHHOTO 0T6OPA B nonynaumax. Bua u ero kputepumn (npusHaku). BuaoobpasosaHue Kak
pe3ynbTaT MUKPO3IBONO LUK




Tema 3.3.

OcHoBHOE coaepXxaHue

Makpo3asoniouus TeopeTuyeckoe obyyeHue:

Makpoasonounsa. Popmbl M 0OCHOBHble HanpaeneHua makpoasoniouun (A.H. CesepuoB). MyTu pocTuxeHus 0K 02

6uonoruyeckoro nporpecca: apoMopdos, uanoagantaums, obwas gereHepauns. Metoapl MsyyeHus

MaKp0o3BOOLMU. 3aKOH 3apoapbiweBoro cxoncTea (3akoH K. bapa). buoreHetnyeckuii 3akoH (3. Mekkens, O.

Mionnep). O6wme 3aKOHOMEpPHOCTH (NpaBuna) 3BONIOLKMU
Tema 3.4. OcHOBHOe copepaHue 0K 02
Bo3HukHOBeHWE U | TeopeTuyeckoe obyyeHue: OK 04

np

pa3BUTHE KU3HK [MnoTe3bl M TEOPUM BOZHUKHOBEHWA XU3HW Ha 3emne: KpeaLuMoHu3M, Camonpon3BoabHOE (CMOHTaHHOe)
Ha 3emne 3apoXaeHue, CTaLMOHapHOe COCTOsAHWE, MaHcnepmus, 61onoa3. Hayano opraHMyecKoi 3BOIOLMUM.

MosBneHWe NepBbIX KNETOK. IBOMIOLUA METaboM3Ma. IBONIOLMSA NEPBLIX KNeTOK. [[POKApPUOTHI U 3yKapHOTI.

poncxoxaeHne MHOrOKNeTOYHbIX OPraHM3MoB. BO3HWKHOBEHWE OCHOBHbIX LL@PCTB 3yKapuoT.

OcHOBHble YyepTbl 3BONIOLMM PACTUTENbHOTO MUPA. OCHOBHbIE YEpPTbl 3BONIOLMM MUBOTHOIO MMpa

lpakTuyeckue 3aHATUA:

lpencTaBneHue yCTHOTO COOOWEHUSA U IEHTbI BPEMEHM MO OCHOBHbLIM 3Tanam BO3HUKHOBEHUSA U PA3BUTUSA

YKMBOTHOTO M PACTUTENbHOrO MUPA, NOATOTOB/IEHHbIX MO NEPEYHI0 UCTOYHUKOB, PEKOMEH0BaHHbIX

npenojasarenem
Tema 3.5. OcHoBHOe copepxaHue 0K 02
lpoucxoxpenue Teopetuyeckoe obyyeHue: 0K 04




YyenoBeKa i

dHTpOonoreHes

AHTDOI‘IOJ’IOFVIH — HayKa 0 Yesl0BeKe. Cuctematnyeckoe nonoxeHne yenoBeka. CxoncTBo YeNoBeKa ¢

KUBOTHBIMU. OTSIMYMSA YENOBEKA OT HMBOTHBIX. TPAMOX0XKAEHUE U KOMNIEKC CBA3AHHBIX C HUM NPU3HAKOB.
Pa3BuTHe roNOBHOMO MO3ra U BTOPOi CUrHANLHOM cucTembl. COOTHOWEHUE BUONOTUYECKUX U COLMANBHBIX
(haKTOPOB B aHTpONoreHese

OCHOBHble CTaauu aHTponoreHesa. [lpuonuTekn — NpeAKu YenoBeka u 4enoBekooBpasHbix 06e3bsH.
[IpOTOAHTPON — NpeaWeCcTBEHHUK Yen0BeKa. ApxaHTpon — ApeBHeWwmnii yenosek. [laneoaHTpon — ApeBHUi
yenoseK. HeoaHTpon — 4enoBeK COBPEMEHHOTO TUNA. IBONKOLMA COBPEMEHHOTO YENOBEKa.

Yenoseueckue pacsl. 0CHOBHbIe 6onblIMe packl: eBpONeouaHasA (€BPa3uniickas), Herpo-aBCcTpanonaHas
(3KBaTOpManbHas), MOHronouaHas (a3MaTcKo-aMepuKaHckas). Bpema u MecTo BO3HMKHOBEHWA YEN0BEYeCKHX

pac. EAMHCTBO yenoBeyeckux pac

”paI{THlIeCKHE 3dHATUAS

Bpems u nyTu pacceneHus yenoseka no nnaHete. Npucnoco6AeHHOCTL YEOBEKA K PAa3HbIM YCNOBUAM Cpefibl.
BnuaHwue reorpaduueckoin cpeabl Ha Mopdonoruo u Gpu3nonoruio 4enoseka

3awmTta neut BPEMEHHW U MEHTANIbHbIX KapPT B cbopmaTe YCTHOIO C006LIJ,EHMFI, NOATrOTOBNEHHBIX MO NEPEYHI0
MCTOYHWKOB, PEKOMEHO0BAHHbLIX NpenoaasaTenem

KoutponbHas
pa6ota

TEOPETM‘IECI{MG ACNeKTbl 3BONIOUMK XU3HU HA 3emne

Pa3spen 4. Jxonorus

26

Tema 4.1.
JKonorunyeckue

OcHoBHOE coaepxaHue

TeopeTuyeckoe obyyeHue:

0K 01
0K 07

(dakTopsl 1 cpenbl
HU3HU

Cpe,[l,bl 06UTaHUA OpraHn3moB: BOAHAA, HA3eMHO-BO3aYLlWHaA, N0O4YBEHHAA, BHYTPUOPraHU3MEHHas. ®usnko-

XUMUyeckne 0cobeHHOCTU cpefi 06UTaHWA OpraHM3MoB. NIpucnNoco6aeHNs OPraHU3MOB K KU3HU B Pa3HbIX
cpefax. [foHaTue 3konoruyeckoro akropa. Knaccudurauua skonoruyeckux Gakropos. [paBuno MUHUMYMA
t0. JiInbuxa. 3akoH TonepantHoctu B. LLlendoppa




Tema 4.2.

Monynauus,
coobuecrsa,
IKOCUCTEMbI

OcHoBHOE copepxaHue

TeopeTuyeckoe obyyenue:

JIKONOrnyecKan xapakTepucTmka Buaa v NoNyaaLMu. IKONOrMYeCcKan HAWA BMAA. IKONOTUYECKHe
xapakTepuctuku nonynaumm. Coobuiectsa u skocuctembl. bruoueHos u ero ctpyktypa (B.H. Cykaues). Ca3u
MeXAy OpraHu3mMamu B 6uoueHo3e. CTpyKTypHbIE KOMMOHEHTbI 3KOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTbI,
pepyueHTbl. KpyroBopoT BeWeCTB ¥ NOTOK 3HEPrMM B 3Kocucteme. Tpoduyeckue ypoBHHU.

AHTPONOTEHHbIE 3KOCUCTEMBI. Arpo3KoCcUCTeMbl. OTIMYMA arpo3KOCUCTEM OT GUOTreoLeHO30B.
Yp6o3akocuctembl. OCHOBHbIE KOMNOHEHTBI YPOOIKOCHCTEM

ﬂpamuqeu{ue 3dHATUAS

Tpoduyeckue uyenu n cetn. OCHOBHbIE NOKA3aTenu 3KkocucTemsl. buomacca u npogykuma. Ikonorudeckue
nupamuapl uncen, Guomaccel M 3Hepruu. NpaBuno NUpPamMuabl SHEPruu.

Pewenue NPAaKTUKO_OPUEHTUPOBAHHbBIX PAaCHYETHbIX 3ajaHui no nepeHocy BewecTed U IHEPTUN B IKOCUCTEMAX C

COCTaBNEHUE TPOPUYECKMX Leneil U nupamug 6MOMacCh U IHEPruu

0K 01
0K 02
0K 07
np
MP

Tema 4.3.
buocdepa -
rnobanbHas
3aKonoruyecKas
cucTeMma

OcHoBHOE copepxaHue

TeopeTuyeckoe obyyenue:

buocdepa - xueas o6onouka 3emnu. Pazeutue npeacrasneHuin o buocdepe B Tpyaax B.WU. BepHagckoro.
Obnactu 6uocteps! u e€ coctas. usoe BewecTBo Guochepb! u ero GyHKUUmM

3aKOHOMEpHOCTU cylecTBoBaHmMA Guocdepsl. 0cobeHHocTH Buochepsl Kak rno6anbHOI IKOCUCTEMBI,
[mHamuyeckoe pasHoBecKe B Guocdepe. PUTMUUYHOCTL ABNeHKit B Guocdepe. KpyroBopoTsl BEWECTB 1
Buoreoxumuyeckue UMKabl. FnobansHele 3Konornyeckne npobnembl COBPEMEHHOCTU U NYTHU UX pelleHns

”paI{TM'-IECKMe 3dHATUAS

Pewexune NPAaKTUKO-OPHUEHTUPOBAHHBIX PACYETHLIX 3d1d4 Ha onpeaeneHue naollagn HacaXaeHun pns

CHUXEHWA KOHUEHTPAL KW YTNEeKNCNOoro ra3a B aTmochepe CBOEro pernoHa npoxuWBaHuA

0K 01
0K 02
0K 07

Tema 4.4.

OcHoBHOE coaepxdHue

0K 01




BnusaHue Teopetuyeckoe obyyeHue: 0K 02
AHTPONOTeHHbIX AHTPONOTeHHbIe BO3AEICTBIS Ha 6UOChepyY. 3arpa3HeHNs Kak BUA aHTPONOTeHHOT0 BO3AEHCTBUA gﬁ 8;,*
(XMMUYECKOE, PU3NYeCKOe, BUONOTUYECKOE, OTXOALI IPOM3BOACTBA U NOTPEGAEHNS). AHTPONOTEHHbIE
(hakTopoB Ha BO3[eWCTBMA HA aTMmocdepy. Bo3peicTeua Ha rugpocdepy (3arpAa3HeHUa u ux MCTOYHUKHM, UCTOLYEHUA BOA ) nK 2.1
Guocdepy Bo3peilcTBuA Ha AUTOCKEpy (Aerpagalua noyBsl, BO3AENCTBUE HA FOPHbIE NOPOAA, HeApa). AHTPONOTeHHbIe
BO3eACTBUA Ha GuoTuyeckue coobiecTsa (neca v pacTuTenbHbie CO0OMIECTBA, KUBOTHbINA MUD)
NpodeccuoHanbHO-OPUEHTUPOBAHHOE COAEPIKAHUE NPAKTUYECKOrO 3aHATUA: 2
PeweHne NpakTMKO-OPUEHTUPOBAHHBIX PACYETHbIX 3aAaHUNA NO COXPAHEHUID MPUPOAHbLIX PECYPCOB CBOETO
PEruoHa NPoX1BaHUA
Tema 4.5. OcHoBHOe cofiepXaHue 10
Bnusuue TeopeTuyeckoe obyyeHue:
COUMANLHO- 3n0poBbe 1 ero coctasnaowme. PakTopel, NONOKUTENBHO U OTPULATENBHO BAUAIOLIME HA OPraHM3M YENOBEKa.
IKONOTMYeCKNX BpeaHble NpuBbIYKK: NOCAEACTBUA U npodunakTuka. Npobnema TEXHOreHHbIX BO3AENUCTBUI HA 3L0POBbE
(akTopoB Ha yenoBeKa (3NeKTpoMarHUTHbIE Nons, 6bITOBaA XMMMUA, M3ObITOYHbIE WYMbI, paAMauua 1 T.n.). Agantauus
3A0pOBbE OpraHu3ma yenoBeka K (hakTopam OKpyxaloLwei cpeabl. 3alnTHbIE MEXaHU3Mbl OPraHW3Ma YeNoBeKa.
Jkonoruyeckue 3n0poBbe u paboTocnocobHOCTb.
MpuHuMnbl hOpMUPOBAHKA 340poBbecOeperatowero noseaeHns. u3nyeckas akTUBHOCTb U 300POBLE. 2
Mpynnbl 380poBbA. OCHOBbI 3aKanuBaHKUA. buoxummyeckvne acnekTbl pauMoOHaNbHOro NnuTaHuA. Mpasuna 0K 02
6e30nacHOro UCnonb3oBaHUs GbITOBLIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB OK 04
MpakTuyeckue 3aHATUA: 0K 07
OnpepeneHue CyTOYHOTO paLMoHa NUTAHUA
Co3paHue MHAMBMAYANbHOW NAMATKU NO OPraHU3aLMm paLuoHanbHOM GU3MYEeCKON aKTUBHOCTH
MpoteccmoHanbHO-0OPUEHTUPOBAHHOE COAEPIKAaHUE NABOPATOPHOrO 3aHATUSA 2 MK-




JlabopatopHas paboTa Ha BbIGOP: 1.3
1 JlabopatopHas paboTta «YmcTBeHHas paboTocnocobHOCTbY np
: MP
OBnapeHve meTogamum onpefieneHus nokasarenei ymcTBeHHoi paboTocnocobHOCTH, 06BbACHEHME NONAYYEHHbIX
pe3ynbTatoB M GOpMyANPOBAHKUE BbIBOAOB (MUCbMEHHO) C UCMOMb30BAHUEM HAY4HbIX MOHATWIA, TEOPUIA K
3aKOHOB
2. JlabopartopHas pabota «BnusHue abuotuyeckux hakTopoB Ha YenoBeka (HU3Kue U BbICOKMe
Temnepartypbl)»
N3yueHne mexaHM3MOB afjanTaLm OpraHM3ma YenoBeKa K HU3KUM W BbICOKMM TemnepaTypam u 06bscHeHue
NONYYEHHbIX Pe3ynbTaToB U GOPMYyNMPOBAHKUE BbIBOAOB (MUCbMEHHO) C UCMNONb30BAHUEM HAYUYHbBIX MOHATUIA,
TEOpUiA M 3aKOHOB
KoHTponbHas pabora 2
TeopeTuyeckue acneKTbl 3KONOrMK
NpodeccmonanbHO-OpMEHTUPOBAHHOE COAepXKaHue (coaepaHue NPUKNAAHOIo Moaynsa)
Paspen 5. buonorus 9
Tema 5.1. Copepxanue 5 0K 01
buotexHonoruu B | Teoperuueckoe obyuenme: 3 )]
KU3HU KDKROTO BuoTexHoN0rMA Kak Hayka U npou3BoAcTBO. OCHOBHbIE HANPABAEHUA COBPEMEHHOI BUoTEXHON0rMKU. MeToabl 2 0K 04
6uotexHonorum. 06bEKTb BUOTEXHONOTUU. ITUKA BUOTEXHONOTUYECKNX U TEHETUYECKUX IKCMEPUMEHTOB. MK-2.3
[paBuna nomcka u aHann3a 6U03IKONOTMYECKON MH(OPMALUM U3 PA3NUYHBIX UCTOYHUKOB (HAy4YHAsA U yyebHo-
Hay4Has nuTepaTypa, CPeacTBa MacCcoBOM MHBOpPMAL UK, CeTb VIHTEPHET U apyrue)
NpodeccmoHanbHO-OPUEHTUPOBAHHOE COiePKaHMe NPAKTUYECKOro 3aHATUA: 2

Keitcbl Ha aHanu3 MHGOOPMALMK O HAYYHBIX JOCTUKEHUAX B 06N1ACTU reHETUYECKUX TEXHONOTUI, KNETOYHOI
WHXXEHEPUU, NULLEBLIX OMOTEXHONOTUI, 3aWMTa Keilca: NpeACTaBNeHUe Pe3yNbTaToB PelWeHUs KeMcoB
(BLICTYNNIEHWE C Mpe3eHTaumeil)




ﬂpamuqecxue 3dHATUAS

Pa3zBuTie BUOTEXHONOIMIA C UCNONL30BAHUEM paCTEHMﬁ, npumMmeHeHWe NpoayKToB BUOTEXHONOTNUU B KU3HU
yenoBeKa, NOUCK U aHANKn3 VIHCIJOpMaLI,MVI W3 pas3fIM4HbIX UCTOYHWKOB (Ha_\/'-IHaFI n yL-I€‘6HO_HaquaFI nuTeparypa,

CPeAcTBa MacCcoBOM MH(oOpMaLKK, ceTb MHTepHET n gpyrue)

Keitcbl Ha aHanu3 uHdopMauum o pa3BUTUKM BUOTEXHONOTUIA C UCMONL30BAHWEM PacTeHKiA (No rpynnam)

3awmTa Keiica: NpeactaBneHne pe3ynbTaToB pelleHns KeiicoB (BbICTYNAEHWE C Npe3eHTalnen)

lpakTuyeckue 3aHATUA: 4

Pa3BuTME NPOMbIWAEHHO BMOTEXHONOTWIA U €€ NPUMEHEHME B XKM3HM YeN0BEKa, MOMUCK W aHau3 2

MHGOPMALMK U3 Pa3IMYHBIX UCTOYHUKOB (HayyHas W y4ebHO-Hay4yHas nMTepaTypa, CPeACTBa MacCOBOW

nHdopMauum, cetb NHTEpHET u apyrue)

Keiicbl Ha aHanu3 MHbOPMALIMKM O PAa3BUTUKM NMPOMBIWNEHHOW 6MOTEXHONOTMIA (MO rpynnam)

3awmTa Keica: lNpeacTaBneHue pe3ynbTaToB PeLeHNs KeWCcoB (BbICTYNNEHUE C Npe3eHTalLnen) 2

MpakTuyeckune 3aHATUA: 4

ITUYECKME ACNEKTbl PA3BUTUA BUOTEXHONOTWIA U NPUMEHEHUE UX B JU3HU YENOBEKA, MOUCK U aHANU3 2

MHGOPMALMM U3 PA3TNYHBIX UCTOYHUKOB (HAayyHas M y4ebHO-HayyHas MTepaTypa, CPeACTBA MaCCOBOWA

MHopMaLuu, ceTb MHTEpHET u apyrue)

Keicbl Ha aHanu3 uHdopmaLum 06 3TUYECKMX aCNEKTAX Pa3BUTUA OMOTEXHONOTKIA (No rpynnam)

3awmra Keica: lNpeacTaBneHue pe3ynbTaToB peleHns KencoB (BbICTYNNEHUE C Npe3eHTaunein) 2

OcHoBHOe copepaHue

Paspen 6. Buoskonornyeckue uccnegoBaHus 14 0K 01
Tema 6.1. OcHoBHOe copepKaHue 4 8& 82
OcrosHbie meToab! Teopetuyeckoe obyyeHue: 2 0K 07




6103K0NOrMYecKu HayuHblit meTog. MeTosbl 61M03KONOrMYECKUX UCCNe0BAHUIA: NONEBble, NaB0PaTOPHbIE, IKCNEPUMEHTANIbHbIE. 2
X UccnepoBaHuin MOHUTOPMHT OKPYXKAKOLWEH CPeabl: NOKANbHbIA, PErMOHANbHbINA U rnobGanbHbli np
MP
MeTopabl nOUCKa, aHanu3a u 06paboTkM MHDOPMALMK O MPOEKTE B PA3NIMYHBIX UCTOUHUKAX
JlabopatopHble 3aHATUA: 2
MocTaHOBKA Lenu, 33Aa4, BbIABUIKEHWE TMNOTE3bl, NPOBEAEHNE IKCNEPUMEHTA MO ONPEAESNEHUI0 ONTUMANbHbIX 2
YCNOBWI 1A POCTA M PU3NONOTMYECKON aKTUBHOCTU APOHOKEBLIX KNETOK. BoiABneHue 3akoHOMepHOCTeN,
(hopmynupoBaHue BbIBOJOB M NPOTHO30B.
JlabopaTopHble paboTbl HA BLIGOP MO MUHK FpyNNaMm:
1 BnansHwe Temnepartypsl HAa pocTa U GU3MONOrUYECKYI0 aKTUBHOCTb APOXIKEBbIX KNETOK )
BnauaHue yrneBofoB HAa PocTa U U3MONOTMYECKYIO aKTUBHOCTD APOXIKEBbIX KNETOK
3.
CoyeTaHHOe BNMAHME TemnepaTypbl U Yr1eBOA0B HA POCTa U HU3MONOTMYECKYI0 AKTUBHOCTD APOXIKEBbIX
KNeToK 0K 01
OcHoBHOE copepxaHue 10 OK 02
OK 04
JlabopartopHble 3aHATUSA 6 0K 07

MpomexyToyHas arrectauus (IK3ameH)

Bcero:

144




3. YcnoBus peanu3sauuu nporpammel 06ueobpa3oBaTeibHOM AMCLLUNAUHDI

3.1. [na peanusauuMum NporpaMmbl  AUCLUNAUHL  AOMKHbI  ObITb
npefycMOTpPeHbl Cneayiolme cneyuanbHble NoOMeweH!a:

KabuHet «buonoruuy», oCHalweHHbI obopyfoBaHuem: mebenb, AOCKa, men,
HarnfAHble Mocobua (KOMNNeKTbl y4eOHbiX TabnML, MNaKatoB) —TeXHUYECKUMU
CPeACTBaMU OOyYEHUA: KOMMbIOTEP C YCTPOWCTBAMWM BOCNPOW3BEAEHUA 3BYKQ,
NPUHTEP, MYyNbTUMEAMA-NPOEKTOP C IKPAHOM, YKa3Ka.npe3eHTep ANA Npe3eHTaumi.

JlabopaTopua, OCHalweHHas o0OOpyfOBaHMEM [ONA MNPOBEAEHUA 3aHATUIA:
MWKPOCKONbI, CEKYHAOMED, TOHOMETp, NabopaTopHas nocyna (NpobUpKM, NOACTABKM
ANs NpobWUpPOK, NMWHUETbl, NEeCOK, CTYNKU C NecTUKamu, NpefMeTHble U MOKPOBHble
CTEKN3, CTEKNAHHbIE NaNoYKW, MpenapoBanbHble WrAbl, GunbTpoBanbHas Oymara
(candeTkun), CTaKaHbl) rTMNEPTOHUYECKMIA PacTBOP Xnopuaa HaTpus, 3%_HblA pacTeop
nepoKkcuia BOLOPOLA, PAaCTBOP MO B WOAUCTOM Kanuu, rIMLEPUH, KNyOHK KapTodens,
NINCT 3N0AEN KaHAACKOW, nnod pAabuHbl 0ObIKHOBEHHOW (pAOMHBI UAK ToMaTa), NyK
penyaThblii, pa3BejeHHble B BOAE APOXKM);

3.2. UndopMmaunnoHHoe odecnevyeHne o0yueHust

IlepeyeHb pexoMeHyeMbIX y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10NOJIHUTEIbHOM JIUTEPATYPbI
s cTy1eHTOB:

1.Epémun B.B. Xumus Yrinyonéunsiii ypoens.10-11xkim. [Tog penakuueit Jiynuna B.B. M. Jlpoda 2020.

2.I'pubanoBa O.B. O6mas n neopranudeckas xumus .Oenunkce 2019.



3.Tynukun E.N. Yuebnoe nocobue. CII6 Jlanb 2019.
Jliis npenogaBaresiei:

006 obpazoBannu B Poccuiickoii deneparuu: denep. 3akon ot 29.12. 2012 Ne 273-D3 (B pen. DeaepainbHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-P3, ot 02.07.2013 Ne 170-P3, ot 23.07.2013 Ne 203-P3, ot 25.11.2013 Ne 317-P3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 No 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢
u3M., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 No 145-D3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

[Tpuka3 MunuctepctBa oopazoBanusi U Hayku PD ot 31 mexabps 2015 r. N 1578 "O BHecenuu uzMeHeHui B (penepanbHbIN
roCyJapCTBEHHBIM 00pa30BaTENbHBIA CTAaHAAPT CpeAHEero oOIero oO0pa3oBaHUs, YTBEPXKIEHHBIM mpukazoM MuHuCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit denepanuu ot 17 mas 2012 r. N413"

[IpumepHas ocHOBHasi 0Opa3oBaTeibHAsI MporpamMMa CpeaHero ooImiero odopasoBaHus, 0J00peHHas pelieHueM (denepaabHOro
y4e0HO-METOIMYECKOT0 00bEIMHEHHUSI 110 001IIeEMYy 00pa30BaHUIO.

CrnankoB u ap. Xumus 115 Ipodecchii U CeluanbHOCTEN TEXHUYECKOTo Mpouiist (31EKTPOHHOE NpuiiokeHue). — M.,2017
HNuTepHer-pecypcesbl

www.pvg.mk.ru (onmumnuana «Ilokopu BopoObeBEI TOPEI»).

www.hemi.wallst.ru (OOpa3oBaTeNbHBIN CAUT JJIS MKOJIBHUKOB « XUMHSI).

www.alhimikov.net (OGpa3oBaTeIbHBIN CAUT TSI IKOJILHUKOB).

www.chem.msu.su (3nexkTpoHHas OMOINOTEKA IO XUMUH ).

www.enauki.ru (MHTEpHET-U3JaHue JIJIs1 yuuTeneil « ECTeCTBEHHbIE HAYKN).




www. lseptember.ru (MeToanueckas razera «llepBoe ceHTAOPs»).

www.hvsh.ru (kypHast «XUMUs B LIKOJIE).

www.hij.ru (KypHaJI « XUMHUS U )KUZHBY).

www.chemistry-chemists.com (3J€KTpOHHBIN KypHAT « XUMUKH B XUMHS).



KoHTponb 1 oueHKka pe3ynbTaToB ocBOeHUs 061eo06pa3oBaTeNbHOIA

AMCLUNAUHBI

KoHTponb ¥ oueHKa pe3ynbTaToB OCBOEHWA 00W,e06pa3oBaTENbHON AMCLUMNIUHLI

PacKpbIBATCSA

yepes ancuunnuHapHsle

pe3ynbTathl, HanpaBneHHbIE Ha

bopmupoBaHmue 00WMX U NPODECCUOHANBHLIX KOMMNETEHLMIA NO pa3fenam U Temam
cofiepX)aHus yuebHoro matepumana.

06was Pa3zpen/Tema Tun OUEHOYHbIX MEPONPUATHUM
KOMneTeHuus
KoHTponbHas pabota “MonekynsapHblit
CTPYKTYPHO_QYHKUMOHANbHAA | YPOBEHb OPraHW3auuu XuBoro”
€[JMHULA XXMBOTO
0K 02 Tema N°1.1. 3anonHeHue Tabaunybl C ONUCAHUEM
BMOAOrMs KaK HayKa METOA0B MUKPOCKONUPOBAHUA C UX
AOCTOMHCTBAMU U HEAOCTATKAMMU.
3anonHeHue Tabnuubl «Bknag yueHoix B
pa3sutue buonorum»
0K 02 Tema N21.2. 3anonHeHue CPaBHUTENbHOM TaBAULLbI

06was xapaKTepUCTUKA KU3HU

cxoacTea u pasnmqmﬁ JUBOTO N HE XXUWBOTO




0K 01 Tema N°1.3. ®poHTanbHbIA 0NpoC
gﬁ 82 buonoruuecku BaxHsie MoAroTOBKA YCTHBIX COOOLWEHWI C
XUMWYECKME COeNHEHUA npeseHTauuen

BbinonxeHue u 3awuta nabopaTopHbIx
pabot: «Onpegenenune ButamuHa C B
NPOAYKTAaX MUTAHUAY,
«mapotdunbHo_rnapodobHbie cBonCcTBa
NMNUAOB»

0K 01 Tema N°1.4. OueHuBaeman AMCKYCCUA MO BONPOCaM

0K 02 CTpyKTYpHO (PYHKUMOHANLHAA _ |peKyuu

OKoa

OpraHu3auns Knetok Pa3pa6oTka MEHTANILHON KapTbl MO

KNacCUMUKALMM KNETOK U UX CTPOEHUIO HA
NPO- ¥ 3YKapUOTUYECKMX U NO LLAPCTBAM B
MUHK rpynnax
BbinonHeHue u 3awuTa 1abopaTopHbIx
pabor:
«CTpoeHue Knetku (pacTeHus, UBOTHbIE,
rpubbl) U KNETOYHbIE BKAKOYEHUA (Kpaxman,
KapOTUHOMABI, X10PONAACTHI,
XpPOMOMNNACTbI)»,
«poHWUaemocTe MeMbpaHbl (M1a3mMonus,
AENnNasmMonuns)»

0K 01 Tema N21.5. OpoHTanbHbIA 0NPoC




0K 02

CTpYKTYPHO-(YHKUMOHANbHBIE

(aKTOpbI HACNEACTBEHHOCTH

Pa3pa6oTka rnoccapus

PeweHune 3apay Ha onpepeneHue
nocnenoBatenbHOCTU HYKNEOTUAOB

0K 01
0K 02

Tema No1.6.

I'Ipoueccu MATPUYHOTO CHMHTE3a

GpoHTanbHbIA 0NpoC
Tect «llpouecchbl MaTPUYHOTO CMHTE3a»

PeweHune 3aaay Ha onpeaeneHue
NOCNef0BaTeNbHOCTU AMUHOKUCIOT B
monekyne 6enka

Pewenune 3aaay Ha onpepeneHue
NOCNeA0BATENLHOCTA AMUHOKUCNOT B
Monekyne 6enka B cnyyae U3MEHeHus
nocnenoBaTenbHOCTM Hykneotuaos AHK

0Ko2
0K 04

Tema N°1.7.

HeknetouHble Gopmbl U3HM

PpoHTanbHbIA 0NpPOC

MoAroToBKa yCTHbIX COOOWEHUI C
npe3eHTauuen (BUpYyCHbIE U
bakTepuanbHole 3abonesaHus. 06wue
NPUHLMNBI UCNONb30BAHUA IEKAPCTBEHHbIX
BewectB. 0CO6EHHOCTU NPUMEHEHMA
aHTMOMOTUKOB)

0K 02

Tema N°1.8,

06MeH BeLlecTs 1
NPeBPALLEHNE IHEPTUM B
KneTke

PpoHTaNbHBIA ONPOC

3anonHeHne CpaBHUTENBHOM TabAULbI
XapPaKTEPUCTUK TUNOB 0OMEHA BelecTB




0K 02 Tema N21.9. 06cyaeHre no BONPOCaM NeKLuu
OK 04 HU3HEHHbIA LMKN KNETKM. Pa3paboTka neHTbl BpeMEeHU U3HEHHOTO
Muto3. Meit03 unKna
Pa3spen 2. Crpoenue u KouTponbHas pabota “CtpoeHue u hyHKLUK
(YHKUMK OpraHu3ma opraHusma”
0K 02 Tema Ne2.1. OueHuBaemas auckyccusa
OK 04 (TpoeHue opraHusma Pa3paboTka MEHTaNbHOW KapTbl TKAHEH,
OpraHoB 1 CUCTEM OPraHOB OPraH13MoB
(pacTeHus, XMBOTHbIE, 4€N0BEK) C KPaTKOA
XapPaKTEPUCTUKON UX QYHKLMIA
MoaroToBKa 1 NpeacTaBneHne yCTHbIX
co0bwWeHuit c npe3eHTaume (MMMyHUTET,
NHbEKLMOHHbIE 3ab0neBaHNs, INuaemMuy,
BaKUMHALWA)
0K 02 Tema N22.2. GpoHTanbHLIA 0NpPoC
®opmbl pa3MHOKEHUS 3anonHeHue TabAULLbI C KPATKOW
OpraHu3mMoB XapaKTepuCTMKOM 1 npumepamu dopm
pa3MHOXeHWA OpraHU3MoB
0K 02 Tema N22.3. Pa3paboTKa NeHTbl BpeMeHu ¢
0K 04 OHTOreHe3 XMBOTHbIX U YeN0BEKa |XapaKTepPUCTUKOI 3Tan0B OHTOreHe3a

OTLAENbHOW rpynnow MBOTHLIX U YenoBeKa
no MUKpPOrpynnam

Tect/onpoc




0K 02 Tema N22.4. CocTaBneHme KM3HEHHbIX LMKNOB PaCTEHUI
OK 04 OHTOreHe3 pacTeHuii no otaenam (MOXOBUAHbIE, XBOULEBUAHbIE,
NanopPOTHUKOBWAHbIE, TON0CEMEHHbIE,
NOKPbITOCEMEHHbIE)
0K 02 Tema N22.5. Pa3paboTka rnoccapus
OcHOBHbIE NOHATUA TEHETUKM Tect
0K 02 Tema N°2.6. ®poHTanbHbIA onpoc
OK 04 3aKOHOMEpHOCTH TecTt no BONpoCam neKuum
HaCNen0BaHHA Pewenue 3apay Ha onpeaeneHme
BEPOATHOCTU BO3HUKHOBEHUS
HACNeACTBEHHbIX MPU3HAKOB NPU MOHO _
L1-, NONUTMOPUAHOM U aHANU3NPYIOLLEM
CKpeLMBaHUH, COCTaBNEHUE
reHOTUNUYECKNX CXeM CKPeLLUBAHUS
0K 01 Tema N22.7. Tect
0K 02

BzaumopeincTeme reHoB

Paspabotka rnoccapus

PeweHune 3apay Ha onpepeneHue
BEPOATHOCTWM BO3HUKHOBEHUA
HaCcneaCTBEHHbIX NPU3HAaKOB NpKU
PA3NUYHBIX TUTMAX B3aWMOJENCTBUA TE€HOB,
COCTaBNeHWe TEHOTUNUYECKNX CXEM
CKpeuimBaHuA




0K 01
0K 02

Tema N22.8.

CuenneHHoe HacnepoBaHMe
NPU3HAKOB

Tect
Pa3paboTka rnoccapus

PeweHne 3apay Ha onpegenedHue
BEPOATHOCTN BO3HMKHOBEHUA
HaCNneaCTBeHHbIX NPU3HAKOB NPpKU
cuenneHHOM HacneaoBaHWUU, COCTABNEHUE
reHOTUNUYECKNX CXeM CKpelnBaHKA

0Ko1
0K 02

Tema N°2.9.

leHeTWMKa nona

Tect
Pa3paboTka rnoccapus

PeweHune 3apay Ha onpepeneHune
BEPOATHOCTWU BO3SHUKHOBEHWUA
HaCcneaCTBEHHbIX MPU3HAKOB, CUENNIEHHbIX C
nonom, CoCctaBneHne reHOTUNUYECKNX CXem
CKpeluiMmBaHuA

0K 01
0K 02

Tema N°2.10.

[eHeTUKa yenoBekKa

Tect

Pa3spa6otka rnoccapus

PeweHue 3apay Ha onpepeneHune
BEpPOATHOCTU BO3HUKHOBEHUA
HACNEeACTBEHHbIX MPU3HAKOB, UCNONb3yA
MeToAbl reHeTUKK YenoBeKa, COCTaB/ieHHe
reHOTUNUYECKNX CXeM CKpelnBaHMA

MoAroTOBKa YCTHLIX COOBWEHMI C
npe3eHTaumnen o HaCNeACcTBEHHbIX
3a001€BaHNUAX YEN0BEKA




0K 01 Tema N22.11. Tect
0K 02 3aKOHOMEpPHOCTW M3MEHYMBOCTU |PeleHune 3apay Ha onpefeneHue Tmuna
0K 04 P A P
MYTaLMKU NpU Nnepeaaye HacNeacTBEHHbIX
NPU3HAKOB, COCTABNEHUE TEHOTUNUYECKUX
CXEM CKpeLMBaHUS
0K 01 Tema N22.12. Tect
0K 02 Cenexuma opraHnsmoB Pa3paboTka rnoccapus
PeweHne 3apay Ha onpefenexue
BO3MOXHOM0 BO3HMKHOBEHMA
HaCNeACTBEHHbIX MPU3HAKOB MO CENeKL MM,
COCTaBIEHUE TEHOTUNUYECKNX CXEM
CKpeLnBaHma
Paszpnen 3. Teopusa 3soniouum KoHTponbHas pabota “TeopeTnyeckue
ACMEKTbl IBOKOL MU XU3HW HA 3emne”
0K 02 Tema 3.1. PpoHTanbHbIA ONpoc
OK 04 NcTopus 3B0NIOUMOHHOTO YueHus |Pa3paboTka NneHTbl BpEMEHU Pa3BUTUA
3BOMOLMOHHOIO y4eHUs
0K 02 Tema 3.2. PpoHTanbHbIM ONpoc
Mukpoasonouua Pa3paboTka rnoccapus TepMUHOB
0K 02 Tema 3.3. OueHuBaeman AUCKyCCUA
Makpo3sonoums Pa3zpaboTka rnoccapus TepMUHOB
0K 02 Tema 3.4. ®poHTanbHbIM 0NPOC
0K 04

Bo3HMKHOBEHUE M Pa3BUTHE
WU3HU HA 3emne

MoAroToBKa U NPeaCTaBNeHUe YCTHOMO
COOGLEHNS U NEHTBI BPEMEHM
BO3HMKHOBEHWA U PA3BUTUS KUBOTHOTO U
PacTUTENbHOTO MUPa




OKo2 Tema 3.5. ®poHTanbHbI 0npoc
OK 04 MpoucxoXpaeHue YenoBeka — Pa3paboTka neHT BpeMEHU N MEHTANIbHbIX
AHTPONOreHe3 kapt Ha BbiGop:
“IBONIOUMA COBPEMEHHOTO YeNoBeKa”,
“Bpems n nyTu pacceneHmnsa yenoBeka no
nnauere”, “BnuaHue reorpauyeckoin cpeasl
Ha mopdonoruio u GU3nonoruio Yenoseka”,
“YenoBeyeckue pacel”, obcyxaeHue
Paspen 4. Jkonorus KoHtponbHas paborta “TeopeTtuyeckue
acnekTsl 3Konorun”
0K 01 Tema 4.1. TeCT No 3KON0rMYeCcKUM (PaKTopam u cpepam
OK 07 JKonornyeckne HakTopsbl HU3HW OpPraHn3mMoB
cpeapl U3HU.
0K 01 Tema 4.2. CocTaBneHue cxem KpyroBopoTa BewecTs,
8& 85 Monynsums, coobuiecTsa, MCMOb3YA MATEPUANBI NEKLUN

JKOCHUCTEMDI

PeweHne npakTUMKO_OPUEHTUPOBAHHbIX

pacUYeTHBIX 3aAaHMA MO MEPEHOCY BEWECTBA U
JHEPrUM B IKOCHCTEMAX C COCTABNEHME
TpouyeCKux uenen n nupamug 6UoMaccel u
IHEpPruu




0K 01
0K 02
0K 07

Tema 4.3.
buocdepa - rnobanbHas

3Konoru4yecKasa cucrema

OueHnBaeMas oUCKyCccua
Tect
PelweHune npakTUKO-OPUEHTUPOBAHHbIX

pacCyeTHbIX 3afd4 Ha onpeaeneHue nnowagun
HaCaXaeHU ANa CHUKEHUA KOHLUEHTpauuu
YINeKWuCcnoro rasa B amoccbepe CBOero
PErnoHa NpoXuBaHUA




0K 01 Tema 4.4. Tect

8& 82 BAnAHWe aHTPONOTEeHHBIX PelweHne npakTUKO-OPUEHTUPOBAHHbIX

0K 07 (akTopos Ha Grocdepy PACYETHbIX 3alaHNil N0 COXPAHEHMIO
NPUPOAHBIX PECYPCOB CBOEr0 PeruoHa
NPOXUBAHUA

OK 02 Tema 4.5. OueHuBaemas AUCKyccuA

0Kopa BnvsaHne coumanbHo- BbInoNHEHWA NPAKTUYECKMX 3aAaHuiA:

0K 07

3KOMOTMYeCKMX (haKTOPOB Ha
3[,0pOBbE YE0BEKA

“OnpepeneHune CyTOYHOTO pauuoHa
nuTanua”,

“Co3paHue MHAMBMAYANLHOM NaMATKK NO
OpraHu3auuu paunoHanbHon PUnyeckon
AKTUBHOCTM"

BbinonHeHue nabopatopHoit paboTsl Ha
BbIGOP:

"YmcTBeHHaA paboTocnocobHoCTL",

"Bnuanue abnotnyeckux hakTopos Ha
yenoBeka (HM3KMe W BbICOKME
Temnepartypsl)”

«IpodeccmoHanbHo-
OPUEHTUPOBAHHO COflEpPXKaHue

Pa3pgen 5. buonorna B XXu3Hu

3awuTa Kelica: npefCTaBNeHne pe3yibTaToB
peleHns Keico (BbICTyNNEeHMe C
npe3eHTauueir)




OKo1

«rema 5.1

BeinonHeHwue Keiica Ha aHanu3 nHdopmauum

OK 02 BUOTEXHOIOMMN B HU3HM 0 HAYYHbIX JOCTUIKEHUAX B 0OnACTH

OK 04 F— reHETUYECKUX TEXHONOTHIA, KNETOYHOI

MK WHXEHEPUM, NULLEBbIX BUOTEXHONOTKIA (N0
rpynnam), npescraBaeHue pe3ynbTaTos
peweHns Kencos

0K 01 Tema 5.2 BbinonHeHue Keilca Ha aHanu3 uHopmaLum

OK 02 BuotexHonoruu u pactenus 0 Pa3BUTUM GUOTEXHONIOTHIA C

OK 04 MCMONb30BAHUEM PACTEHUIA (MO rpynnam),

MK npeacTaBneHne pe3ynbTaToB pelleHus
KelicoB

0K 01 Tema 5.3 BoinonHeHue Keiica Ha aHanu3 uHGopmaymu

0K 02 MpomblwneHHas GUOTEXHONOTUA |0 pa3BUTUM NPOMBILINEHHOI GUOTEXHONOT Nl

OK 04 (no rpynnam), npeACTaBNEHUE PE3ybTaTOB

MK peleHuns KencoB

0K 01 Tema 5.4 BoinonHeHue Keilca Ha aHanu3 uHGopmaymu

0K 02 CouManbHO-3TUYECKME ACNEKTbl |06 ITUYECKUX aCneKTax pa3BUTUA

(I)'IKKM 61OTEXHONO Wit BuoTexHonoruii (no rpynnam),

npefcTaBneHne pe3ynbTaToB pelleHus
KencoB

Pazpen 6. buoakonornueckue
MCCnefoBaHus

npe,D,CTElBJ"IEHMG pe3ynbTdTOB BbIMONMHEHUA
_\j'~|€6HO-HCCJ"I€‘ﬂOBElT€J'IbCKMX NpoeKToB

(BbICTYNNEHKE C Npe3eHTaluen)




0K 01 Tema 6.1. BbinonHenue nabopatopHbix paboT Ha BbIGOP
8& 82 OCHOBHbIE MEeTOfpbI B MUHUTDyNnax:
0K 07 BM03KONOTNYECKNX 1. BansHue Temnepatypsl Ha pocTa u
UCCnefoBaHuit (r3M0N0OrMYECKYIO AKTUBHOCTD
LPOXOKEBBIX KNETOK
2. BausHue yrnesonos Ha pocra u
(r3M0N0OrMYECKYIO AKTUBHOCTD
LLPOXOKEBBIX KNETOK
3. CoueTaHHoe BAMAHME TEMNEPATYPbI U
yrneBojoB Ha pocTa U GU3MONOTMYECKYI0
AKTUBHOCTb [JPOXCKEBbLIX KNETOK
0K 01
0K 02
0K 04 BbinoNHEHWe 3K3aMeHALMOHHBIX 3a/aHN i
0K 07

5. KPUTEPUU OLHEHOK
Hcxonst U3 MOCTaBIEHHOM €U U BO3PACTHBIX BO3MOYKHOCTEH CTY/IEHTOB, HEOOXOJIMMO YUUTHIBATh:

- MPAaBWJIBHOCTb U OCO3HAHHOCTD U3JIOKEHUS COJIePKaHUs, TIOJI HOTY PACKPBITHS TIOHSTHI, TOUHOCTh YIOTPEOIECHUS HAyYHBIX
TEPMHHOB;

- CTENEeHb C(POPMUPOBAHHOCTH UHTEIJIEKTYaJbHBIX U 0011Iey4eOHbIX YMEHUI:
- CAMOCTOSITEBbHOCTh OTBETA;

- p€YCBYIO I'paMOTHOCTD U JIOTHYCCKYIO IMOCIICA0BATCIILHOCTEL OTBETA.



OtMmeTKa «5»:

- TIOJTHO PACKPBITO CO/IEpIKaHUE MaTepruasia B 00beMe MporpaMMbl U YICOHUKA,

- YE€TKO Y MPaBWJIBHO JIAaHBI OTIPEICIICHUSI M PACKPBITO COJICPIKaHKUE TIOHITHUH;

- BEPHO, UCTOJIb30BaHbI HAYYHBIE TEPMUHBI,

- I TOKa3aTeIbCTBA MCIIOIb30BaHbI PA3JIMUHBIC YMEHUS, BbI BOJBI N3 HAOIIOICHHUH U OIIBITOB;
- OTBET CaMOCTOSTEIbHBIN, UCIIOJIb30BAHbBI paHee TPUOOPETCHHBIC 3HAHUSI.

OtMmeTka «4»:

- PaCKpBITO OCHOBHOE COJIEpKaHKUE MaTepHaa;

- B OCHOBHOM IPABUJILHO JIaHbI ONPEICIICHUS TTIOHSITUI U UCTI0JIb30BaHbl HAYYHbIC TEPMUHBI;

- OTBET CaMOCTOSITCIbHBIN;

- OIIpPCaAcCIICHUs TTOHSTUI HCTIOJHBIC, JOITYHICHBI HC3HAYUTCIIbHBIC HAPYHICHHA ITOCICI0OBATCIbHOCTH U3JI0KCHU S, HEOOIBIIINE
HCTOYHOCTH IIPpHU HUCIIOJIB30BAHHNH HAYYHBIX TCPMHUHOB HWJIM B BBIBOAAX U O606H_ICHI/I$IX u3 Ha6HIOI[eHI/Iﬁ H OIIBITOB.

OtMmeTKa «3»:
- YCBOEHO OCHOBHOE COZIepKaHUE Y4eOHOTO MaTepuaa, HO U3JI0KEeHO (pparMeHTapHO, HE BCET/a MOCIeI0BATEIBHO;
- OMpeJieIeHuUs MMOHATHI HEI0CTAaTOYHO YETKHUE;

- HE UCIOJIb30BaHbI B KAYECTBE J0KA3aTeIbCTBA BHIBOJIBI M 000O0IICHUS U3 HAOIIOICHUM U OTIBITOB WJIU JAOIMYIIEHbI OIIMOKU TTPU
WX U3JI0KEHUU:

- JOIMYIICHBI OITMOKH M HETOYHOCTH B MCIIOJIb30BaHUU Haquoﬁ TECPMHUHOJIOTHH, OIIPCACICHUU MMOHSTHH.



OTMeTKa «2»:

- OCHOBHOE COJIepKaHUE YI4eOHOTO MaTepHaia He pacKphITO:

- HE JIJaHbl OTBETHI HA BCIIOMOTATEIbHBIE BOIIPOCH! YUUTEIIS;

- IOMYIIIEHBI TPYOBIe ONTUOKH B OTIPEAETICHUH MOHIATHMA, TIPH UCTIOJIB30BaHUH TEPMHUHOJIOTUH.
Otmetka «1»:

- OTBET Ha BONPOC HE JIaH.

KPUTEPUM OLUEHKHU ITMCBEMEHHBIX PABOT

OtMmeTKa «5»:

- OTBET MOJIHBIN U IPaBUJIbHBIN, BO3MOXKHA HECYIIIECTBEHHAS OINOKa
OtMmeTKa «4»:

- OTBET HEMOJIHBIN WJIU JOMYIIEHO He 0oJiee 2-X HECYIIeCTBECHHBIX OITHOOK.
OtmeTKa «3»:

- paboTa BBIMIOJIHEHA HE MEHEE YEM Ha MOJOBUHY, AOIYIIEHA OHA CYIIECTBEHHAs OIIMOKA U MPU 3TOM JBE-TPHU
HECYILIECTBEHHBIE

OTMmeTKa «2»:

- pa60Ta BBIIIOJIHCHA MCHBIIIC, YEM Ha IMOJIOBUHY WJIN COACPIKUT HCCKOJIBKO CYHICCTBCHHBIX OIIMOOK



KPUTEPUU OLIEHKU BBITOJIHEHU A ITPAKTUYECKHNUX PABOT

Ouenka "5" cTaBUTCS, €CIU CTY/ICHT:

1. mpaBUIIBLHO OTIPEAETUI 1IeJIb ONBITA;

2. BBITIOJTHII PabOTy B MTOJTHOM 00BeMeE ¢ COOMIOIEHNEM HeOOXOMMMOM O CIIEIOBATEIFHOCTH MPOBEACHHS OIBITOB ¥ U3MEPCHHIA;

3. CaMOCTOSTEIILHO U panuoOHaJIbHO BBI6paJ'I H IIOATrOTOBUIJI AJIA OIIbITA HGO6XOI[I/IM06 O60py;[OBaHI/Ie, BCC OIIBITHI ITPOBCII B
YCIIOBUAX U PCIKUMAX, O6CCH€‘—II/IBa}OH_II/IX IMMOJIYUYCHHC PC3YJIbTATOB U BHIBOAOB C HanuOOoJIbIICH TOYHOCTBIO,

4. Hay4yHO TPAMOTHO, JIOTUYHO OoNKcan HaOMoaeHus U c(popMyIHpOBa BBIBOABI U3 ONbITa. B pencTaBneHHOM OT4eTe
IIPaBUJIBHO U aKKYpPaTHO BBINOJIHUJ BCE 3alMCH, TaOIUIIbl, PUCYHKH, YEPTEXKH, IpadUKH, BBIYUCICHUS U CIIeNIall BIBOADI;

5. MIPaBWIBHO BBINOJIHUII AHAJIN3 MOTPENTHOCTEN.

6. IPOSIBIISIET OPTAHU3ALIMOHHO-TPYOBbIE YMEHUS (MTOIJIEPKUBAET YUCTOTY pabouero MecTa 1 MopsijloK Ha CTOJIe, SKOHOMHO
HCIIOIb3YET PACXOIHBIE MATEPHUAJIBI).

7. DKCIIEPUMEHT OCYIIECTBIISIET 10 IJIaHY C YYETOM TEXHHKH 0€30MacHOCTH U MPaBWI pabOThI ¢ MaTepUaiaMu U
000pyIOBaHUEM.

Ortenka "4" craBUTCS, €CIIH CTYIEHT BBIIIOJIHWI TPEOOBAaHUA K OrleHKe "5" HO:
) Y. p
1. OIBIT IPOBOIMUII B YCIIOBUSX, HE 00ECIIEUNBAOIINX TOCTATOYHON TOYHOCTU U3MEPEHUH;
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2. unu OBLIO OMYIIEHO JIBa-TPU HEIOYETA;
3. unu He OoJiee OHOM HerpyOoil ONTMOKH U OJHOTO HEJoYeTa.

4. WK1 3KCTIEPUMEHT MPOBEJEH HE MOJHOCTBIO;



5. WY B ONIMCAHUU HAOJIIOICHUM U3 ONBITA AOMYCTUII HETOUHOCTH, BBIBOJIBI C/IEJIANl HETIOJHBIE.
Ouenka "3" cTaBUTCS, €CIU CTYJICHT:

1. IpaBMIIBHO OTIPEIEITHII IISJTb OIBITA: pa0OTy BBITIOIHSACT MPAaBUIIBHO HE MEHEE YeM HAITOJIOBHHY, OJJHAKO 00BEM BBITTOTHEHHOM
YaCTH TaKOB, YTO MO3BOJISAET MOJYYUTh MPABHIIbHBIC PE3Y/IbTAThl M BHIBOBI TI0 OCHOBHBIM, IPHHIIUITHAILHO BaXKHBIM 3a/1auaM
paboTHI:

2. niu noxoop 00opynoBaHus, 0OBEKTOB, MAaTEPUAJIOB, & TAKXKE paOOTHI IO Ha4ally ONbITA IIPOBEN ¢ IOMOIIBIO YUUTENS; NI B
X0JI€ IPOBE/ICHUS ONbITAa U U3MEPEHUIN ObUIN JOMYIIEHbI OITMOKHY B ONUCAaHUK HAa0I0ACHNUN, (POPMYITHMPOBAHUH BBIBOJIOB!

3. OIBIT MPOBOAMIICS B HEPALMOHAIBHBIX YCIOBUSX, YTO MPUBEJIO K MOJIYUYEHHUIO PE3YIBTATOB C OOJIbIIEH MOTPENTHOCTHIO: WU B
oT4€Te OBLIN TOMYUIEHBI B OOLIEH CI0XKHOCTU HEe Ooee ABYX OMIMOOK (B 3aIMCSIX €AMHULI, U3MEPEHUSAX, B BBIYUCIICHUSX,
rpadukax, TabnMIaxX, CXeMax, aHaJIM3€ MOTPEIIHOCTEN U T.J1.) HE NPUHLIMIINAIBHOIO JJI1 JAaHHOM paboThl Xapakrepa, HO
MOBJIMSBLIMX HA PE3YJbTAT BBIITOJIHEHHUS; MJIM HE BBIIIOJHEH COBCEM WJIM BBIIIOJIHEH HEBEPHO aHAJIU3 MMOIPELIHOCTEN;

4. noryckaeT rpy0yro OmMOKY B X0JI€ SKCIIEpUMEHTa (B 0OBsICHEHHH, B O(OPMIICHUH paOOThI, B COOIMIONCHUH IIPaBUJT TEXHUKH
0€30MacHOCTH MpH paboTe C MaTepraiaMu U 000pyIO0BaHUEM ), KOTOpasi UCIIPABIIAECTCS 1O TPEOOBAHUIO MpeEToaaBaTesl.

Ouenka "2" cTaBUTCS, €CIU CTY/ICHT:

1. He oIIpCaACiInil CaMOCTOATCIBbHO LCJIb OIIbITA; BBIITOJHUJI pa60Ty HC ITOJIHOCTBIO, HC IIOATOTOBHII HYKHOC O60py,7_IOBaHI/Ie u
00BEM BBITIOJIHEHHOM YacTH pa6OTBI HC MMO3BOJIACT CACIATh IIPABUJIBHBIX BBEIBOJO0B;

2. unm OIIBITHI, U3MCPCHMA, BBIYMCIICHUI, H&6J'IIOI[CHI/I${ IMPOU3BOJNINCH HCIIPABUJIBHO,

3. uu B Xoae pa6OTBI H B OTUYCTC O6H3py>KI/IJ'II/ICB B COBOKYITHOCTH BCC HCJOCTATKH, OTMCUCHHLIC B TpC6OBaHI/I$IX K OIICHKEC ((3));



4. nomryckaet jBe (1 6osee) rpyObie OIMOKY B X0/ SKCIIEpUMEHTA, B 00bSICHEHUH, B 0(DOPMIICHHUN PaOOTHI, B COOJIFOICHUM
NIPaBIJI TEXHUKN O€30MTaCHOCTH TPHU paboTe C BEIIECTBAMU U 000OPYIOBAaHUEM, KOTOPHIE HE MOXKET 5. UCTIPABUTh JaKe IO
TpEOOBAHMIO IPENOAABATEIIS.

Ouenka "1" cTaBuTCS, €CNU CTYJICHT:

1. MOJIHOCTBIO HE CyMeN HadaTh U 0()OPMUTD OIBIT; HE BBHIIOIHSIET padOTy; MOKA3bIBAET OTCYTCTBUE IKCIIEPUMEHTATbHBIX
yMEHHUM; He coOroaan uivu rpyoo Hapyiaia TpeOoBaHUsI 0€30MIaCHOCTH TPY/Ia.

KPUTEPUU OLUEHKU TECTUPOBAHUA

Tect onieHnBaercs ciaeayromuM 00pazom

Onenka «5» — 86-100% npaBUIIbHBIX OTBETOB HA BOIPOCHI;
Ouenka «4» — 71-85% npaBUIIbHBIX OTBETOB Ha BOIIPOCHI;
Onenka «3» — 51-70% npaBUIbHBIX OTBETOB HA BOIIPOCHI;

Ouenka «2» — 0-50% npaBUIbHBIX OTBETOB Ha BOIPOCHI.

IIpumepHbIe TeMbI pedepaToB (I0KJIAI0B), IPE3eHTALUI, HHAMBHIYAJIbHBIX IPOCKTOB
» Kiterounas Teopust CTpOeHUsI OpraHnu3MoB. VICTOpHst 1 COBPEMEHHOE COCTOSHUE.

® HaCJIe,JICTBCHHaH I/IH(l)OpMaLII/IH " 1epcaada €€ M3 MOKOJICHUA B ITOKOJICHHUC.

* JlpamaTuyeckue CTpaHUIIbl B UCTOPUU PA3BUTHS T€HETUKH.

* Ycnexu COBPEMEHHOW N'€HETUKHU B MEAUIIMHE U 3[IPABOOXPAHECHUH.



* lcTopus pa3BuTHs 3BOIIONMOHHBIX uaen no Y./lapeuna.

* «Cucrema npupoas» K.JIunHes u ee 3HaueHHE U1l pa3BUTUSL OMOJIOTHH.

» COBpeMEHHBIE NIPEACTABICHHS O MEXaHU3MaX U 3aKOHOMEPHOCTAX HBOJIIOLIMH.

* CoBpeMEHHBIE MPEACTABICHHS O 3aAPOKICHUH KU3HUA. PacCMOTpeHNE U OLIEHKA Pa3IMYHBIX THIIOTE3 MPOUCXOKACHUS
» COBpEMEHHBI 3Tall pa3BUTHs YeaoBeuecTBa. YemoBedyeckre pacsl. OMacHOCTh pacu3Ma.

* Bo3zaeiicTBue yenoBeka Ha MPUPOAY Ha Pa3IMUHBIX 3Tanax pa3BUTHUS YEJIIOBEUECKOTO OOIIECTBA.

* BiusiHue okpyxaronieil Cpeapl U €€ 3arpsi3HEHHs Ha pa3BUTHE OPTaHU3MOB.

* Biusinue KypeHusi, ynoTpeoieHrs ajlKorojsi U HAPKOTUKOB POUTENSIMU HA SMOPHUOHATBHOE pa3BUTHE PEOCHKA.
* Butamussl, pepMeHTHI, TOPMOHBI M X pOJIb B opranusme. Hapyiienus npu ux HeocTaTke U U30BITKeE.

* [IpuyuHBI ¥ TpaHUIIBl YCTOMYUBOCTU OMOCHEPHI K BO3IECUCTBUIO ACSITEIBHOCTH JIIOACH.

* buotieHo3bI (IKOCUCTEMBI) PA3HOTO YPOBHS U UX COMOYMHEHHOCTH B TNIO0ATBHOM 3KOcucTeMe — Onocdepe.

* BunoBoe u sxonoruyeckoe pazHooopasue OMOLIEHO3a KaKk OCHOBA €r0 YCTOMUHUBOCTH.

* [ToBbIlIEHNE TPOTYKTUBHOCTH (DOTOCHHTE3A B UCKYCCTBEHHBIX SKOJIOTHYECKUX CHCTEMAX.

* Paznuunble HKOJIOrMYECKHe MUPAMUJIbI U COOTHOLIEHUSI OPTaHU3MOB Ha KaXKIOW MX CTYTECHH.

* [IyTH noBbIIeHNsT OMOTOTHYECKOM MPOAYKTUBHOCTU B UCKYCCTBEHHBIX HKOCHCTEMAX.

* Ponib npaBUTENIbCTBEHHBIX M OOIIECTBEHHBIX SKOJIOTMUECKUX OpPraHU3aluil B COBPEMEHHBIX PA3BUTHIX CTPaHAX.

* ParmonanibHOE MCIIONIB30BAHKE W OXpaHa HEBO30OHOBIISIEMBIX MPUPOIHBIX PECYPCOB (HAa KOHKPETHBIX MPUMEpax).



* OnacHOCTh II00ANBHBIX HapylIeHUH B Onocgepe. O30HOBBIE «JIBIPHI», KUCIOTHBIE O/, CMOTH U UX MPEIOTBPALICHHE.
* DKOJIOTMYECKHE KPU3HCHI U dKoJIorndeckue karactpodsl. IIpenorBpaiienre ux Bo3-HUKHOBEHUSI.

. DTHYECKUe HpO6J'I€MI>I TPAHCIIAHTOJIOTYUH MCIUIWHBI, KIIOHUPOBAHNUC N HACJIICACTBCHHOCTDb YCJIOBCKA.
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