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Pacnpez[e.ﬂeﬂue YacoB JUCUHMIIJIMHBI 11O ceMecTpaM

Cemecr
(<Kypc>.<CeMeCTpI)) Ha Kypce>) 111202 Htoro
Henens 16 22
Bun 3anstuii viI | Pl | vio | PII | vII PII
Jlexuun 16 |16 [22 |22 |38 |38
IMpakTuyeckue 22 |22 |22 |22
B tom uucne B popme 16 |16 |50 |50 |66 |66
HPaKT.IOATOTOBKN
Hroro ayn. 16 |16 [44 |44 |60 |60
KonrakTHas paboTa 16 |16 [44 |44 |60 |60
Cawm. pabora 6 12 |6 |2
Hrtoro 16 (16 [50 |46 [66 |62
OCHOBAHUE

®DenepallbHBIN TOCYIaPCTBEHHBIA 00pa30BaTENbHBIN CTAHAAPT cpeaHero odmiero odpasosanus (Ilprkas
MunucTepcTBa o0pazoBanus 1 Hayku Poccuiickoit @eneparyu ot 17 mas 2012 1. Ne 413).

DenepanbHbIil FOCYAapPCTBEHHBIM 00pa30BaTeIbHBIN CTAHAAPT CPETHETO MPOPECCHOHAIBLHOI0 00pa30BaHus 10
cneransHocTH 40.02.04 FOPUCIIPY IEHIMA (mprka3z MuroOpHayku Poccun ot 27.10.2023 . Ne 798)

Pabouas nporpamMma cocrariieHa 1o oopasosarenbHoii nporpamme 40.02.04 FOPUCIIPY JEHIIMA nns nabopa
2024 rona

Y4eOHblil I1aH yTBEpKJIeH yUEHBIM coBeTOM By3a oT 28.05.2024 mpoTtokon Nel6

[Iporpammy cocraBun(u): [Ipen., Komuccapora A.E.

IIpencenarens IMK: Komuccapona A.E.

Paccmotpeno Ha 3acenanun LIMK ot 30.08.2024 nporokoi Ne 1



1. HEJIX OCBOEHUA JTUCHUTIIMHBI

1.1]-ocBOCHUE 3HAHUI O OMOJIOTUYECKUX CHCTEMax (KJIETKa, OPraHu3M, BH]I, SKOCHCTEMa); HCTOPHU Pa3BUTHSI COBPEMEHHBIX
MIPE/ICTABICHHUI O KUBOH MPUPOJIC; BHLIAIONINXCS OTKPHITHIX B OMOJIOTHUECKOI HAYKE; PO OHMONOTHYECKOW HAYKH B
(bopMHUPOBaHHH COBPEMECHHOW €CTECTBCHHOHAYYHOM KAPTUHBI MUPA; METO/IaX HAYYHOTO [TO3HAHHS

2. MECTO JUCHMILIUHBI B CTPYKTYPE OBPA3OBATEJILHOW MPOTPAMMBI

Iuk (paszen) OOIT: lovni

2.1|Tpe6oBanns K MpeIBapPHTEILHOI MOATOTOBKE 00YYAIOIIEr0Cs:

2.1.1|{m3yuenue yueOHO quciMIUIMHBI «brosorus» 6asupyeTcs Ha 3HAHUAX 00YYAIOIINXCSI, TONYYCHHBIX TIPH U3yUCHUU
OMOJIOTHH, XUMUH,(PU3HKH, Teorpapui B OCHOBHOM IIKOJIE.

2.2|IMCcUMIUIMHBI H TPAKTHKH, IJIsi KOTOPHIX OCBOEHUE TAHHOI JUCIHMILTHHBI (MOIYJIsT) HE0OX0IUMO KaK
npeaecTBylouiee:

2.2.1|PanroHaNBHOE IPUPOIOIIOTE30BAHUE

2.2.2|OxpanHa OKpy»KaroIIei Cpelbl U 30POBbS JIFOICH

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA U CITUIIJIMHBI

3.1 3uarp

- MeCTO M POJIb OHOJIOTUH B CHCTEMe HAYYHOIr0 3HAHUS; GYHKIMOHAJbHOI rPAMOTHOCTH YeJI0BEKa /ISl pellleHust
JKM3HEHHBIX MPo0JeM;

- MeCTO M POJIb OHOJIOTHH B CHCTEME €CTeCTBEHHBIX HAYK, B ()OPMUPOBAHUHU COBPEMEHHOI eCcTeCTBEHHOHAYYHOI KapTHHBI
MHPa, B NO3HAHUM 3aKOHOB MPHPOJbI U PeLIeHNH KU3HEHHO BAsKHBIX COLMATBHO-ITHYECKHX, JKOHOMUYECKHX,
YyeJI0BeYeCcTBa, a TAK:Ke B PeIIEHHH BONPOCOB PAllMOHAJIBLHOI0 MPHPOION0JIb30BaAHMSA, B (OPMHPOBAHUY IIEHHOCTHOTO
OTHOLIEHMSI K MPUPO/ie, 00IIECTBY, Y€T0BEKY;

- BKJIQ/I POCCHIICKMX U 3apYy0eKHBbIX YUeHbIX B pa3BUTHE OHOJIOTHH;

3.2 Ymerhb

- YCTAHABJIMBATH B3aHMOCBSI3H MKy CTPOEHHEM U (PYHKIUSAMH: OPTaHOMIO0B, KJIETOK Pa3HBIX TKaHeil, opranaMu u
CHCTEeMAaMH OPraHOB Y PACTEeHMI, )KHBOTHBIX H YeJIOBeKa; MeKIYy dTAaaMH 00MeHa BelecTB; ITANAMM KJIETOYHOT0 IMKJIA U
JKU3HEHHBIX IIMKJIOB OPraHU3MOB; 3TAalaMi YMOPHOHATBLHOI0 Pa3BUTHS; TEHOTHIIOM U ()eHOTUTIOM, (DEHO THIIOM H
(akTopaMm cpeabl 00UTAHNS; MPOLECCAMH IBOJIONUH; IBHKYIIUMH CHJIAMH aHTPOINOreHe3a; KOMIIOHEHTAMU Pa3JIuIHbIX
IKOCHCTEM H MPUCTOCOOIEHUSIMU K HUM OPTraHU3MOB;

- HCII0JIB30BATh COOTBETCTBYIOIIME APTYMEHTbI, GH0JIOTHYECKYI0 TEPMUHOJOTHIO U CHMBOJIMKY 151 I0Ka3aTeJIbCTBA
POACTBAa OPraHM3MOB Pa3HbIX CHCTEMATHYECKHUX IPYNI; B3aHMOCBSI3U OPTraHNU3MOB U Cpelbl 00MTAHUS; eTHHCTBA
Yes10BevyeCcKHX pac, He0GX0IUMOCTH 310POBOro 00pa3a sKU3HH, COXPAHEHHS Pa3HO00Pa3Usl BUAOB H IKOCHCTEM KaK yCJI0BHS
COCYIECTBOBAHMS MIPUPOIBI H YeI0BEYECTBA;

3.3 Baaaern

- CHCTeMOii 3HAHUH 00 OCHOBHBIX METOaX HAYYHOT'0 MO3HAHUS, HCIOJIb3yEeMBbIX B O0HOJOTHYECKUX HCCIET0BAHUAX KUBBIX
00bEeKTOB M JKOCHCTeM (ONMHCaHUe, H3MepeHue, IPoBeleHne HA0II0eHn); coc00aMU BbISBJIEHUS U OLEHKHU
AHTPONOreHHbIX U3MEHEHMii B IPHPO/IE;

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOJAY JIST)

Kon HaunmenoBanue pasnesios u tem /B | Cemectp / | YUacos | Komneren- | Jlutepatypa IIpumeyanue
| 3aHATUSA 3aHATHA/ Kvpc 1007
Pazgen 1. YYHEHUE O KJIETKE
1.1 Bsenenue. buonorus xak Hayka. 1 2 J1.1 VYcTHbIi onpoc
Otpaciu GHOJIOTHH, €€ CBA3H C IPYTUMH 21022

HaykaMu. OOBEKT U3ydeHus! OHOJIOTHU —
JKHMBas npupoja. Ponp Ouonoruueckux
Teopuil, uae, runore3 B GOPMUPOBAHUU
COBPEMEHHO}! €CTECTBEHHOHAYUHOI
KapTHHBI MHDA.

Merob! NO3HAHUS KUBOH IPUPOIBIL.
OTnunTeNbHbBIE IPU3HAKU )KUBOU
HIpPUPOJLI: YPOBHEBAS OpPraHU3aLUs U
3BomoLHA. OCHOBHBIE YPOBHH
OpraHU3alluyU XHUBOH IPUPOABIL.

/JTex/




1.2

HuTonorus — Hayka o kierke.Pa3surue
3Hanwuii o kinerke (P.I'yk, P.Bupxos, K.bap,
M.IIneiinen u T.1IBaun).Kinerounas

TCOpUA. Xumuaeckas Oopranmn3anus KJICTKHU.

OpraHuyecKre U HEOPraHUICCKUE
BEIIECTBA KJICTKU U KMBBIX OPIaHU3MOB.
Belku, yriieBoisl, JTUU/IbI, HYKICHHOBBIE
KUCJIOTBI U MX POJIb B KIIETKE.

/JIex/

J1.1J12.1
0192

CooO1ienue, ycTHbIH
onpoc.

13

Crpoenue 1 QyHKINHU yacTe u
OpraHoHIOB KiaeTKH. OCHOBHBIC YacTH U
OpraHOUIBI KIIETKH, UX (QYHKINY;
CrpoeHue 1 QyHKIIUH XPOMOCOM.

JHK — HocuTens HacnencTBEHHOU
uHpopmarn. Y rsoenue moiexyisl JJHK
B KJIeTKE. 3HaYCHHE ITOCTOSHCTBA YUCIIa U
(hopMBI XPOMOCOM B KJIETKaX.
ComaTn4ecKue 1 MOJIOBBIE KIIETKH.
JIMIIOUIHBIN U TarIoOUIHbIA HaOOpHI
XxpoMocoM. ['oMooruuHbIe 1
HETOMOJIOTHYHBIE XPOMOCOMBI.

/J1ex/

J1.1J12.1
01092

VYcTHsIi omnpoc,
TECTOBBIA KOHTPOIIb

1.4

MHoroo6pasue KieTok. JlosaepHble 1
sICPHBIE KIICTKH. BUPYyCHI — HEKJIETOYHbIE
(hopMsI

IIpoKapHOTHYECKIE OPraHU3MBI M UX POJIb
B OHOLIeHO3aX. BUPYCHI — HEKIIETOYHbIE
(hopmbl. Mepbl POGHIAKTHKH

pacrpoCTpaHeHUs BUPYCHBIX 3a00JIEBaHHH.

TIpodpunakruka CIIN/Ia.
/J1ex/

JI1.1J12.1
01092

TECTOBBIN KOHTPOJIb

1.5

OOMEH BelIeCTB U IPEeBPaILCHUS SHEPTHH
B KJIIETKE. DHEPreTHUeCKUi OOMEH, ero
stanbl. bpoxkeHue u AbIxaHue.
®dotocunTe3. CBeTOBast M TeMHOBasH (ha3bl
(orocunTe3A.

/JTex/

JI1.1J12.1
01032

TecTOoBBIM KOHTPOIB.

1.6

Buocunres 6enka. 'en.CpoiicTBa
FEHETHUYECKOTO KOoAa. DTanbl OMOCHHTE3a
Genka. /JIex/

J1.1J12.1
D192

YcrHbli onpoc.

1.7

Pasmuoxenue opranuzmos.Ilonosoe u
Oecronioe pazmMHOkeHue. JKU3HEHHBIN
IUKJI KIeTKU: naTepdaza u Muto3. Pasbl
MuTO03a.Meiio3, ero (asbl. Pazsutne
TIOJIOBBIX KJIETOK Y PACTEHHH W KUBOTHBIX.
/JTex/

J1.1J12.1
0192

1.8

MupuBuayansHOE pa3BUTHE OPraHU3MA.
OMOpPHOHATBEHEIN ATall OHTOTeHE3a, €r0
OCHOBHBIE CTaguu. brorenernyeckuii
3akoH.Opranorenes. [TocTamOproHanbHOE
pasBuTHe. PerpoykTuBHOE 310pOBHE
yenoBeka. /JIex/

JI1.1
92

Pazpnen 2. PASMHOKEHHUE U
HNHAUBUAYAJIBHOE PABBUTUE
OPI'AHU3MOB

2.1

Perynsuus QyHKIMA Ha yPOBHE KIICTKH.
Opranusm - eauHoe 1enoe. Heiipo-
rymopaibHas peryssiuus. /Jlex/

0192

IHCbMEHHbIE OTBETHI Ha
BOIIPOCHL.

2.2

IIpaktuueckas padora Nel. HaGmronenue u
CpaBHEHHE CTPOCHUS KIETOK PACTCHUH U
JKMBOTHBIX I10 TOTOBBIM
MuKponpenapatam. /Ip/

JI1.1J12.1
01032




2.3

ITpaxTudeckas pabora Ne2. Pemenue 3agaq
o teme: "buocuntes Genka" /Ip/

J1.1J12.1
0192

TECTOBBIH KOHTPOJIb,
YCTHBIN OIpoc

2.4

IMpaxTudeckas padora Ne3. CpaBHEeHUE
MPOIIECCOB Pa3BHUTHS MONOBBIX KIETOK Y
pacreHuii 1 xuBoTHBIX. /IIp/

J1.1
01092

2.5

ITpaxTudeckas pabora Ned. BrsaBieHue
IIPU3HAKOB CXOJICTBA 3apPOJBILICH YeIOBEKA
U IPYTUX MJIEKOIUTAIONIUX KaK
JIOKa3aTeNbCTBO uX poacrea. /Ilp/

J1.1J12.1
01092

2.6

Ipaktuueckas padota Ne5. BrisiBnenue
MIPU3HAKOB CXOJICTBA 3apO/IBIIICH YeOBeKa
1 IPYTHX MJIEKOITHTAIONTNX KaK
JIOKa3aTeNbCTBO UX poacrea. /Ilp/

JI1.1J12.1
01092

Paznen 3. OCHOBBI TEHETHKH 1
CEJIEKIIUHN

3.1

OCHOBBI yYEHHS O HACJICICTBEHHOCTH U
M3MEHUUBOCTH. [ 'eHeTHKa — Hayka o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U
M3MEHYNBOCTH OpraHn3MoB. ['. Mengens —
OCHOBOIIOJIOKHHMK T€HETHKU. | 'eHeTHUecKast
TEPMUHOJIOTHS ¥ CUMBOJIMKA.3aKOHBI
TeHEeTHKH, ycTaHOBJIeHHBIE I'. Menenem.
MoHorHOpHIHOE U AUTHOPUAHOE
CKpelrBaHue XpOMOCOMHAs TEOPHs
HacleACcTBeHHOCTH. B3anMoneiicTBre TeHOoB.
/JIex/

JI1.1J12.1
01092

3.2

ITpaktudeckas pabora Ne 6. CoctapieHue
HPOCTEHIINX CXeM MOHOTUOPHIAHOTO 1
JUrHOpHUIHOTO cKpemuBanuid. /IIp/

01032

3.3

I'enertnka nona. CremieHHOe ¢ TOJIO0M
HaclleloBaHue. 3Ha4YeHNe TeHETUKH IS
CeTeKIMU U MeauIuHEL. HacnencTseHHbIe
00JIC3HU UeNIOBEKa, UX IPUYNHBI U
npodunakTrka.l eHeTHKa Toma.
CIeIUIeHHOE C TI0JIOM HACJIeJOBaHHE.
I'enernka wyenoBexa.HacnencTBeHHbIe
00JIC3HN UeNIOBEKa, UX IPUYNHBI U
npopuIakTHKa. 3aKOHOMEPHOCTH
HU3MCHYUBOCTH U €€ BI/IZ[])I.PO.]'II)
COBPEMEHHBIX TeHETHYECKHUX HCCIIEOBAHII
B MCIUIMHEC,CCIICKIUH U 3BOJIFOIIMOHHBIX
mporeccax. PellleHne TeHeTHUeCcKUX 3a1ad.
Ha HaClIeJJOBaHHE CLICIUICHHOE C TIOJIOM.
/JTex/

J1.1
0192

3.4

Bugas! myTanuii, uX npuuuHbL.
HacnenoBaHue rpymi KpoBU U pe3yc-
¢axropa. Hacnencrsennsie 001e3HU
4eJI0BeKa, UX IPUUMHBL U NPO(UIAKTHKA.
/JTex/

J12.1
0192

3.5

OCHOBBI CEIEKITHU.METOIbI CETEKIINH:
rubpuaU3aLusl U HCKYCCTBEHHBIH 0TOOD.
OCHOBHBIE IOCTH)KEHHSI COBPEMEHHOU
CENEKLIUU KyIbTYPHBIX PACTEHUIH,
JOMAIIHUX KUBOTHBIX U
MHKpOOpranuzMoB.buorexnonorus, ee
JOCTIDKEHHUS U TIEPCIEKTUBBI Pa3BUTHS.
OTHYecKHUe aceKThl HEKOTOPBIX
TOCTIDKEHHI B GHOTEXHOIOTHH.
KnonupoBanue >xUBOTHBIX (IIPOOIEMBL
KIIOHHPOBAHHS YeT0BEKa). AHAIN3
(deHoTunuueckoi n3MeH4UBOCTH. /JIeK/

JI1.1 J12.1
0192




3.6

IIpakTuyeckas pabora Ne7.BoLaBieHue
MyTareHOB B OKpY)KaroIien cpeie u
KOCBEHHasl OLIEHKa BO3MOXKHOI'O X
BJIMSIHUS HA OPTaHU3M M PENPOSYKTHBHYIO
¢dyskuuto. /TIp/

J1.1
01092

Paznea 4. IPOUCXOXIEHHUE U
PA3BUTHUE KU3HU HA
3EMUIE.BOJIIOIIMOHHOE
YYEHME.

41

AHau3 ¥ OlIeHKa pa3IMyHbIX THIIOTE3
MPOUCXOXKICHHS )KU3HU. [IpoucxoxaeHue u
HaYyaJbHBIC ITAIBl PA3BUTHS KHU3HHU HA
3emite. ['UMOTE3bI MPOUCXOKACHNUS KU3HH.
W3yueHne OCHOBHBIX 3aKOHOMEPHOCTEH
BO3HHKHOBCHHS, PA3BUTHS U
CyLIECTBOBAaHUS KU3HH Ha 3emIie.
VYco)xHEHNE )KUBBIX OPTaHU3MOB B
npoiiecce BoJroyd. MHOrooOpasue
JKUBOTO MHpa Ha 3eMJie U COBPEMEHHasl €ro
opranuzanus /Jlex/

J1.1
01092

4.2

IpucmocobiieHre OpraHu3MOB K pa3HbIM
cpenaM obutaHus (BOJHOM, HA3eMHO-
BO3IyITHOU, TOYBeHHOH). VcTopus
Pa3BUTHS SBOJIIOLIMOHHBIX WeH. 3HaYeHNE
pa6ot K.JIunnes, JK.b.Jlamapka B pa3Butun
HBOJIFOIIMOHHBIX HJIEH B OUOJIOTHH.
OpomrornonHoe yuenue Y. Jlapeuna.
EcrectBennslii or6op. Ponib
9BOJIOLMOHHOTO YUeHHUS B (HOPMUPOBAHUU
COBpPEMEHHOH €CTeCTBEHHO-HAy4YHOU
KapTuHbl Mupa. /JIex/

J1.1
2132

4.3

MUKpPO3BOJIOLUSA B MAKPOIBOJTFOLIUSI.
Konnemnus Buaa, ero Kpurepuu.
TTomynstust —CTpyKTypHAas eJMHUIIA BUA
Y 3BOJIIOLUH. JIBHIKYIIIHUE CHUJIIBI SBOJIFOIHH.
Omnucanne oco0ei OQHOr0 BHA I10
Mopdosorudeckomy Kputeputo. /Jlex/

2.1
D192

Pazgen 5. MIPOUCXOXKJIEHUE
YEJIOBEKA

51

AHTponorene3. DBOJIOIHNS TPUMATOB.
COBpCMCHHbIC TUTIOTE3bI O MMPOUCXOKACHNUU
yeJoBeka. JlokazarenscTBa poacTBa
YeJI0BeKa ¢ MICKOIUTAIOIIUMH
JKHBOTHBIMH. DTAITbl YBOJIIOIMHN YETIOBEKa.
Uenoseueckue packl. PoacTBo u eqMHCTBO
MPOUCXOXKICHUS YeTIOBEUECKUX Pac.
Kputrka pacusma. /Jlex/

J1.1
D192

Pa3zgen 6. OCHOBBI DKOJOI'MA




6.1 DKoJI0rus — HaykKa O B3aUMOOTHOILEHUSX 2 2 J1.1
OpraHU3MOB MEXay co00i U OKpYyKaromien 2132
cpenoit. Dkosorudeckue (pakTopsl, UX
3HAYEHHE B )KU3HH OPTaHU3MOB.
OkoJoruueckue cucTeMsl. Bunosas u
MPOCTPAHCTBEHHASI CTPYKTYPa SKOCHCTEM.
IumeBsle cBSA3U, KPYTOBOPOT BEIIECTB U
IpeBpalieHNe YHEPTUU B DKOCHCTEMAX.
MeXBHUOBbIE B3aUMOOTHOILICHUS B
9KOCHCTEME: KOHKYPEHIIUS, CHMONO3,
XHIHWYECTBO, HapasuTH3M. [IpHarHEl
YCTOHYMBOCTH M CMEHBI 9KOCHCTEM.
Cykuneccun. MckyccTBeHHBIE cOO0IIECTBaA
— arpodKOCUCTEMBI U YPOOIKOCHUCTEMEI.
CocraBieHue cXeM Iepeaul BEUEeCTB U
9HEPTHH T10 LETSIM MTUTaHHS B IPUPOTHOM
HKOCUCTEME U B arpolieHose. /JIex/

6.2 IIpakTuyeckas pabora Ne8, 9.PazButue 2 4 J2.1
OMOTEXHOJIOTUH C TPUMEHEHHEM 2132
TEXHUYECKUX CHCTEM (OHOMH)KEHEPHS,
ononHpopMaTHKa, OMOHUKA) U UX
NPUMEHECHHUE B )KU3HU YETIOBEKa, IIOUCK U
aHann3 HHGOPMAIINH U3 Pa3IUIHBIX
HCTOYHMKOB (Hay4YHas ¥ y4eOHO-HAyIHAs
JMTEpaTypa, CpecTBa MacCOBOM
uH(pOpMaIMu, ceTb IHTEpHET U Apyrue)
Mp/

6.3 TIpaktudeckas padota NelQ.Pemenue 2 2 JI.1 J12.1
sKonoruyeckux 3anau /IIp/

6.4 T'noGanpHbIE TPOOIEMBI YENIOBEYECTBA U 2 2 JI.1J12.1
nyTH ux pemenus. /Jlex/ 21032

6.5 buonnka. [IpyHIUNBI ¥ IpUMEPBI 2 2 JI1.1J12.1
UCIIOJIb30BAHUS B XO3SIMCTBEHHOM 21022

JIeSITeBHOCTH Jitoel Mopdo-
(YHKIOHAIBHBIX YepPT OpraHU3aNH
pacTeHuii u xKuBOTHBIX /Cp/

6.6 Juddepenuuponannsiii 3auet /TIp/ 2 2

5. ®OHJ1 OHEHOYHBIX CPEJCTB

5.1. ®on 01IeHOYHBIX CPEACTB JIsl MPOBEAeHUsI MPOMEKYTOYHON aTTecTAlNI

IIpomexxyTouHas aTTecTanus npoxomur B Gopme nuddepeHunansHoro 3adera. B 6unere 2 Bonpoca. [IepeueHs BOnpocos:
1. Knerounas teopus. KieTka — cTpykTypHas, (yHKIIMOHANIbHAS H TCHETHYECKas eIHHIA )KUBOTO.

2. KiteTka npokapHoT U 9yKapuoT, OJHOKJIETOYHBIX 1 MHOTOKJIETOUYHBIX OPIraHU3MOB.

3. Xumudeckuii cocraB KIeTKU. Bosa, 0cOGEHHOCTU CTPOEHHUS €€ MOJIEKYI U POJIb B KIIETKE.

4. Oprann4eckue BeLIeCTBa B KJIETKE. YTIEBObI U JIUMUABI, OCOOCHHOCTH CTPOCHUS X MOJIEKYJIBI B CBSA3U C (QYHKIIUSIMH.
5. Benku, ocobeHHOCTH CTpOoeHUsI MoneKy Oenka. PasHooOpasue 6e1K0oB, UX MHOIO(GYHKIIMOHAIBHOCTh. DEPMEHTHL.

6. HyksienHOBBIE KHCIIOTHI, 0COOCHHOCTH CTPOSHHUS MOJIEKYJI M POJIb Pa3IMYHBIX BUIOB HYKIEHHOBBIX KHCIIOT B KJIETKE.
Penymmkanus IHK. Ctpoenne u poss monekyn ATO B kieTke.

7. Knerka — cTpykTypHas einHuna )xuBoro. CTpoeHue U GyHKIUH KJIETOYHOW 000JI0YKH U IJIa3MaTHUeCKOd MeMOpaHbl. TpaHcnopT

BEILECTB.

8. CTpOCHI/IC Hux (byHKLII/II/I OUTOIIIa3MBbI. OcCHOBHEIE OpPraHou bl KJICTKH, OCO6€HHOCTI/I HX CTPOCHUS B CBA3U C BBINIOJIHACMbBIMH
QyHKIUSIMI.

9. SInpo, ero cTpoeHue U poiib B kietke. CTpoeHue U PyHKIHUH XpOMOCOM. ['€H, ero cTpoeHue U PoJib B KIIETKE.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Bupycsl, 0COOCHHOCTH MX CTPOEHHS 1 (YHKIIMOHUPOBAaHUS. BUPYChI — BO30yIuTeNN 3a00IeBaHI YeIOBEKA.

Knerounsiii MeTabomu3M. DHEpreTHYeCKUii 0OMEH, €ro ATarbl, PoJib MUTOXOHPHI B 3TOM IpoIiecce.

ITnactuueckuii 0OMEH, ero CylniHOCTh U 3HaueHue. buocunTes Oenka, ero atamsl. [ eHeTHUECKUi KOJI.

OCoOEHHOCTH TTACTHYECKOTO 0OMeHa y pacteHuid. DoTtocuHTe3, ero (aspl. XJI0poIIacThl, UX pojb B POTOCHHTE3E.
XeMOCHHTE3, ero OTIINYUE OT (POTOCHHTE3a. XEMOCHHTE3UPYIOIIE OaKTepHU. 3HAUCHHST XeMOCHHTE3a.

B3anMocBs3b IUTOIIa3MBl, SIPpa © OPTAaHOUAOB KIIETKH B IIPOLiecce KIETOYHOro ooMeHa. Kietka Kak 1eJIocTHast CHCTEMa.
Pa3MHOXXeHHE OPTaHU3MOB, €ro BUubl. OCOOEHHOCTH OECIONIOr0 PA3MHOMKECHHUSI, €T0 BHIBL.

JKu3HEHHBIN UK KIETKH. MUT03. MexaHu3M, 00ecleyMBalOnii HOCTOSIHCTBO YHCIJIa XPOMOCOM B KJIETKaX.

Metiio3, (a3bl, 3HaYCHHE, OTIUIHS OT MUTO3a.




19. ITonoBoe pasMHOXKeHHE. MyKCKHE U XKEHCKUE MOJI0BbIE KIETKU, 0OCOOCHHOCTU UX CTPOEHUS U (PyHKIUHU.

20. OmtonoTBOpPEHME, €r0 3HaUYeHNE. Meli03 1 OIUIOA0TBOPEHUE — OCHOBA IIOCTOSIHCTBA YHCIIA XPOMOCOM B KJIETKaX MaTEPUHCKOTO
U JOYEPHET0 OpraHu3MoB. JIBOMHOE OII0A0TBOPEHNUE Y IIBETKOBBIX PACTEHMI U €T0 3HaYEHHUE.

21. OnTorene3. OCHOBHBIEC 3Talbl SMOPHOHAIILHOTO PAa3BUTHS XOP/IOBBIX JKHUBOTHBIX. B3aUMOCBS3b OHTOTEHE3 U (DUIIOTEHE3a.
[Tpu4uHBI HapyIEeHNUH B pa3BUTHH OPraHU3MOB.

22. Ontorenes. [ToctamMOproHabHBIN IEpHOA. PocT u pa3BuTHE.

23. HauBuyanbHOE pa3BUTHE YeloBeKa. PenpoaykTuBHOE 310poBbe. [locaecTBys BINSHUS alKOroJisl, HUKOTHHA, 3arpsA3HEHHS
Cpelibl Ha pa3BUTHE YEJIOBEKa.

24. HacnencTBeHHOCTD, €€ MaTepHaibHbIe OCHOBBL. 3aKOHBI HACJIEICTBEHHOCTH, ycTaHOBIeHHbIe . MeHeneM, NX IUTOJIOrHYeCKHe
ocHOBBI. [1os1HOE U He MOJIHOe TOMUHUPOBAHUE.

25. I'pynms cuerienus. ['enernyeckue KapThl. XpOMOCOMHAsS TEOPUSI HACIIEICTBEHHOCTH.

26. Metonsl reHeTHKH. OCOOEHHOCTH METOIOB M3YUEHHUs HACIEICTBEHHOCTH UenoBeka. HacnencTBeHHbIe 3a001€BaHUs M HX
penynpexIcHue.

27. I'enetrka mona. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. Ompe/ieieHue mosa.

28. I3MeH4YHMBOCTbD, €€ BUbl. Moan(puKalMoOHHas: K3MEHYMBOCTh. CTaTUCTHYECKHE 3aKOHOMEPHOCTH MOAN(DUKAIIMOHHOM
n3MeHunBocTH. Hopma peakiuu.

29. HacnencrBeHHast ©3MEHYMBOCTh: KOMOWHATHBHAS U MyTallMOHHAs. ['€HHbIE 1 XpPOMOCOMHBIE MyTallui. 3HAYCHHUS
HACcJIeICTBEHHOW N3MEHYHBOCTH.

30. I'eneTrKa Kak Hay4Hast OCHOBA ceeKuu. OCOOCHHOCTH METOIOB CENICKI[MH PACTCHHUH, )KUBOTHBIX K MUKPOOPTaHU3MOB.

31. buoTexHoOrUs, €€ OCHOBHBIE HAIIPABJIEHUsI, JOCTH)KEHUS U IIEPCIICKTUBBI Pa3BUTHSL.

32. DBosronus — NPUUUHA MHOT000pasus Bua0B. Kputepuu Bua. 3HaUCHHs KOMILICKCA KPUTEPHUEB BUJIA TIPH OTIPE/ICIICHHH €r0
MecCTa B CUCTEME OPraHUueCKOIro MUpa.

33. Tlomynsuust — CTPYKTYpHasi €IUHMIA BU/A, YJIEMEHTapHAs €IUHUIA SBOJIOIMU. [ eHOPOHI MOMYISIHH.

34. Vuenue Y. JlapBuHa 00 3BOJIOLMU OPraHUYECKOrO MUpA. [IBHXKYIIIE CUIIBI SBOJIIOIHU.

35. OTnuuwst )KUBOTO W HEXKUBOTO. Y POBHH OPTaHU3AINH KHUBOW MaTEPHH.

36. EcrecTBeHHBIH 0TOOp, €ro HalpaBIIsAiolas, TBOpUECKas pojb B 3BOJIIOLUH. BUIbI ecTecTBEHHOT0O 0TOOpA.

37. Pesynbrat 3omonnu. [IprucnocoOIeHHOCTh OPraHu3MOB K cpesie oouTanus. @opMupoBaHUe MPUCIIOCOOICHUIT B TIpoliecce
sBoIIOIMU. OTHOCUTENBHBIHM XapakTep MPUCIIOCOOICHHOCTH.

38. PesynbTar somonnu. MHOroo6pasue BUI0B B npupo/e. [Iporiecc Bu1000pa3oBaHus: 3KOJIOTHUECKHH, TeorpaduuecKuii u ap.
KaK IIpUMEP MUKPOIBOJIIOLUH.

39. JlokazaTenbCTBa IBOIIIOIMN OPraHMYECKOI0 MUPA: MTAIICOHTOJIOTMIECKHe, SMOpHoIoTHIecKre, MOp(oIornieckue,
6uoreorpaduyeckue.

40. OcHOBHBIE HANIPABJICHUS YBOIOLMN OPraHMYECKOT0 MUpa: apoMopho3, uanuoananranys, oomas aereHepanus. COOTHOIICHUE
HaIpaBJIEHUH 3BOIOLUY.

41. buonoruueckuii mporpecc ¥ OHOJIOTUIECKHI perpecc, UX MPUYUHBI i 3HAYCHHUE.

42. I'unoTe3sl NpoUCX0XAeHUS xU3HU. ['unoresa A.J1. OnapuHa o BOSHUKHOBEHUH XKU3HH Ha 3eMJIe. DTaIlbl XUMUUECKOH
3BOJIIOLMH.

43. Pa3Butue oprannueckoro mupa Ha 3emiie. OcHOBHBIE apoMOp(03bl B IBOJIOIMU pacTeHuil. Vianoananraius Ha npuMepe
MOKPBITOCEMEHHBIX PaCTEHHH.

44. PazButue oprannueckoro mupa Ha 3emiie. OCHOBHBIE apOMOP(O3bI B IBOMIOLMH KUBOTHBIX. MIqMoananTamys Ha IpuMepe
MIIEKOTIMTAIOIINX.

45. TIpoGiiema MpOMCXOXKICHHUS YeToBeKa. JloKka3aTebCTBa NPOUCXOXKICHHS YEIOBEKa OT JKUBOTHBIX.

46. AHTpOTIOTeHE3, €r0 JIBIKYILHE CHIbL. B3anMOCBSI3b COLMATBHBIX U OMOJIOTHIECKUX (PaKTOPOB B IBOIOIMH YETIOBEKaA.

47. OCHOBHBIE 3TaIlbl BOJIIOLUH YEI0BEKA, POJIb OMOJIOTHYECKUX U COLUANBHBIX ()aKTOPOB SBOJIOLUM Ha pa3HBIX 3Tanax. Bemymas
POJIb COIMATTBHBIX (PAKTOPOB Ha COBPEMEHHOM 3TaIle BOJIIOINH YeTIOBEKa.

48. ®opmupoBaHue YenoBeyeckrux pac. OCHOBHBIC PaChl, X FTCHETHUECKOE STUHCTBO. AHTHHAYYHAs CYIIHOCTh pacu3Ma H
COLIMAJILHOTO JIapBUHU3MA.

49. Abnotuueckue, ONOTHYECKUE U aHTPONIOTEHHBIE (PAKTOPBI, MX POJIb B IKOCHCTEME.

50. Dxocucrema, ux pazHoodpasue. [IpocTpaHcTBeHHAs M BUIOBAs CTPYKTYpa 3KocucTeM. IIpoayneHThl, KOHCYMEHTBI, peIyLIEeHTHI 1
UX POJIb B 3KOCHCTEME.

51. IlumeBble, TeHETUYECKHE U TPOCTPAHCTBEHHBIE CBSI3U B aKocucTeMe. [IumeBsie enu nutanus. JJoMUHUPYIOTHE BUIBI B
9KOCHCTEMAX.

52. KpyroBopoT BeIIeCTB U MPEBPALICHUE YHEPTHH B SKOCUCTEMAaX. DKOJOTHUYECKHE MTUPAMUIBI.

53. Camoperysiuus B 3KOCHCTEMAaX, KOJIeOaHUs YUCICHHOCTH MOMYJIAIUHN U UX NpUYUHbL. [{UKIIueckue u nocrynarenpHble,
€CTCCTBCHHBIC U AHTPOIIOI'CHHBIC U3BMCHCHHSA B 9KOCHUCTEMAX.

54. ATpo3KOCHCTEMBI, UX OTJIMYUSA OT 3KocucTeM. HecTabmiibHOCT arpo3KOCHCTEMBI U €€ TPUIHHBI.

55. U3menenus B Ouocdepe. ['modanbHbIe 9K0I0THUECKHE TPOOIEMBI U IIYTH UX PELICHHUS.

56. buocdepa — komriekcHast o6osouka 3emiti. JKuBoe CymiecTBo U ero pyHKIUH. Beaymmas poss )KUBOTO BelecTBa B
npeoOpa3oBaHum OHOChEPHI.

57. buonorudeckuii KpyroBopoT, €ro 3BeHbs. bHoreHHas MUrpanys aTOMOB.

58. DBosnronunst Guocdepsl Mo BIUSHUEM JIESTCIBHOCTH Y€I0BEeKa.

59. PanoHanbHOE IPUPOONOIb30BaHUE U OXPaHa IPUPOIBL.

60. broHKKa Kak OJJHO U3 HANpaBJICHUH Oronoruu u kubepHeTuku. Ckiamadyarsie, TpyoUyaThie, a3poJHHAMHYECKIE U
TUIIPOAVHAMHYECKHE YCTPOMUCTBA B XKHMBOI IPUPOJE U B TEXHUKE.




5.2. ®oH OLIEHOYHBIX CpeacTB AJid NMPOBEACHUS TEKYLIEro KOHTPOJIsA

Ipencrasnen B [Ipunoxenuu k paboueit mporpaMMe TUCIUTUINHBI.

6. YY4EBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOY JIS)

6.1. PexomeHayemasi TUTEPATYypa

6.1.1. OcHOBHas IUTEPATYpa

ABTODBI, 3arnaBue W3natenscTBo, KonunuectBo
COCTABUTENHN roj
J1.1 Speirun. B.H. Buosorust: yaeGHUK ¥ TIPAKTHKYM JUTS Mocksa, HOpaiir, https://urait.ru/book/biolog
CIIO 2022 iya-489661
HEOTPaHWICHHBIAIOCTYII
3aperucTPUPOBAHHBIM
MOJIB30BATEIISIM
6.1.2. lomoTHATEbHAS JIUTEPATYpa
ABTODEI, 3arnaBue W3 ngatenbcTBo, KonunuecTBo
cocraBuTenn ron
J12.1 Oobyxos /1. K., Buosnorus: K1eTKy U TKaHU: yueOHoe Mocksa, FOpaiir, 2022 | https://urait.ru/book/bi
Kupunenkosa oco0ue TACPETHETO MPOPECCHOHATBEHOTO ologiya-kletki-i-tkani-
B.H o0pa3oBaHus 494034
HEOTpaHWYECHHBIN
JIOCTYII
3aperHCTPUPOBAHHBIM
HOJIB30BATEIISIM
6.2. IlepeueHn pecypcoB HHPOPMALHOHHO-TEIEKOMMYHUKAIIMOHHOI ceTn « MHTepHET»

21 Harmonanbueiit mopran «IIpupoaay. [TonHas nHPpOpMAIS 0 IPUPOIHBIX pecypcax BeeX pernoHoB PO, diopa,
(bayHa, oxpaHsemblie TeppuTopru. KOJUIEKIHs CChUTOK Ha MaTepHalbl, TIOCBSIICHHbIC HaAyKe 1 00pa30BaHUIO
http://www.priroda.ru/

22 WnttocTprpoBanHast SHIMKIOTequs « KuBbie cymectBa» http://www.livt.net/

6.3. IlepeyeHb NPOrpaMMHOro odecreveHnst
6.3.1 Oducuernit maket — LibreOffice
6.3.2 Wnrepret-6paysep - Chromium

6.4 Hepe'-lel-lb I/lH(l)OpMaIII(lOHHLlX CIIPaBOYHbIX CUCTEM

6.4.1|Koucynprant [lmroc - https://www.consultant.ru/

6.4.2|Tapanr - https://www.garant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOY JIS)

7.1

[Tomermenns 1 MPOBEICHNS BCEX BHOB padOT, IPElyCMOTPEHHBIX YUeOHBIM IUIAHOM, YKOMIUIEKTOBAHbI
HEoOX0IMMOCTIeIINaIN3NPOBAHHON yueOHOH MeOeIbio M TEXHUYECKUMH CPEICTBAMHU 00yUJeHNUS

8. METOJJMYECKHE YKA3ZAHUSA VIS OBYYAIOIINUXCSA IO OCBOEHUIO JTUCHUTIJIMHBI (MOY JIS)

Merouyeckue yKa3aHus [0 OCBOSHHIO JMCIMILUIMHBI pe/icTaBieHsl B [Ipuioxkennu 2 k paboueii mporpaMMe JUCHHUILIHHBI.



https://urait.ru/book/biologiya-489661
https://urait.ru/book/biologiya-489661
https://urait.ru/book/biologiya-kletki-i-tkani-494034
https://urait.ru/book/biologiya-kletki-i-tkani-494034
https://urait.ru/book/biologiya-kletki-i-tkani-494034
http://www.priroda.ru/
http://www.priroda.ru/
http://www.livt.net/%20Иллюстрированная
http://www.livt.net/
https://www.consultant.ru/
https://www.garant.ru/

1. Onucanue nmokasarejieid 1 KpUTepPUeB OLEHMBAHUS KOMIIETEHIH

®OHJ OHEHOYHBIX CPEJACTB

OVYI1.08 BuoJjiorus

Tanax ux (popMUpPOBaAHUS, ONIUCAHHE IIKAJ OLlEeHUBAHUSA

1.1 Iloka3aTenu U KpUTEPUH OLIEHUBAHUS KOMIIETEHLIUN!

IMpuniaoxenne 1

Ha pa3s/indIHbIX

YV, cocTapusiolue KOMIETEHIUIO [TokazaTenu Kpurepuu ouenupanus Cpenctsa
OLICHUBAHUS OLICHUBAHUS
3HaTh: CdopmupoBaBuiuecs YpoBeHb 3HaHUI 0O n3 (1-10), T (1-

- MECTO ¥ POJIb OMOJIOTHH B CHCTEME
HAYYHOT'O 3HaHHs; PYHKIIMOHAIBHOI
IPaMOTHOCTH YeJIOBEKa IS PEIICHUS
KU3HEHHBIX MTPOOIIEM;

- MECTO H POJIb OMOJIOTHH B CUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUH
COBPEMEHHOI eCTeCTBEHHOHAYYHOU
KapTHUHBI MHUpPa, B TO3HAHUU 3aKOHOB
MPUPOABI M PEIICHUH KU3HEHHO
B)KHBIX COIIMAIEHO-ITHIECKUX,
KOHOMHYECKHUX, YeJIOBEUECTBA, a
TaKke B PELICHUH BOIIPOCOB
PaMOHAIBHOTO TIPHPOIOTIOIH30BAHNS,
B ()OPMHUPOBAaHNH [IEHHOCTHOT'O
OTHOILICHHUS K IIPUPOJIE, OOLIECTBY,
YEJIOBEKY;

- BKJIaJI POCCUHCKUX U 3apyOexKHbIX
YYEHBIX B pa3BUTHE OMOJIOTUU

cHucTeMaTHYeCKHe 3HAHUSA
0 MeECTe B POJIH OMOJIOTHHU
B CHCTEME HAyYHOT'O
3HaHUS; QYHKIMOHATIBHON
IPaMOTHOCTH YeJIOBEKA IS
penIeHus )KU3HEHHBIX
pooeM;

0 MecTe H posiu OMoJIorun
B CHCTEME €CTECTBEHHBIX
HayK, B JOPMUPOBAHHUU
COBPEMEHHOU
€CTECTBEHHOHAYYHOMI
KapTHHBI MUpa, B IO3HAHUU
3aKOHOB IPUPOJBI U
pelIeHIH )KU3HEHHO
BaXXHBIX COL[MAIILHO-
ITHYECKHX,
SKOHOMHYECKHX,
YeJIOBEYECTBA, 4 TAKKE B
pEelIeHUH BOIIPOCOB
PalMOHAILHOTO
MPHUPOAOTIOIB30BAHMS, B
(hopmMHUpOBaHUH
LIEHHOCTHOT'O OTHOLICHUS K
MIpUPOIE, OOIIECTRY,
YeJIOBEKY;

0 BKJIaJIe POCCUNUCKUX U
3apyOeKHBIX YUCHBIX B
pa3BUTHE OHOIOTHH

MecTe U poiy OMOJIOTHH B
CHCTEME HAyYHOTO
3HaHUS,
(hyHKIIMOHATBHOM
IPaMOTHOCTH YeJIOBeKa
JUISL peIIeHUsT )KU3HEHHBIX
pooeM;

0 MECTe U POJIH
OMOJIOTHH B CHCTEME
€CTECTBEHHBIX HAYK, B
(hopmupoBaHuu
COBpPEMEHHOU
€CTEeCTBCHHOHAYYHOMN
KapTHHBI MUpPA, B
MIO3HAHUH 3aKOHOB
MPUPOIBI K PEIICHUU
KH3HEHHO BOXKHBIX
COIMAIbHO-OTHYECKHUX,
YKOHOMHYECKHX,
YeJI0BEUEeCTBA, a TAKKE B
PELICHUH BOIIPOCOB
panMoHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, B
(hopMHUpOBaHUH
[IEHHOCTHOTO OTHOIICHHUS
K MPUpOJie, OOIIECTBY,
YEJIOBEKY;

0 BKJIAIC POCCUMCKUX U
3apyOeXHBIX YUEHBIX B
pa3BuTHE OUOJIOTHH

21)




YMmeTh:

- YCTaHaBIUBATh B3aUMOCBSI3H MEKIY
CTpOCHUEM U (PYHKIHSAMHU:
OPTraHOUJIOB, KJIICTOK Pa3HbIX TKaHEH,
OpraHaMy ¥ CUCTEMaMH OPT'aHOB Y
paCTEHHUIA, )KUBOTHBIX U YCIIOBEKA,
MEXJTy 3TarlaMi OOMEHa BEIIECTB;
3Tanamu KJIETOYHOTO IUKIIA 1
KU3HCHHBIX [TUKJIOB OPTaHU3MOB;
ATaraMu YMOPUOHATBHOTO Pa3BUTHUS;
TEHOTHIIOM U ()€HOTHIIOM, ()EHOTHIIOM
1 (hakTopaMu cpeibl OOUTAHUS;
MpoIieccaMy SBOJIOINH; IBUKYIIIUMU
CHJIaMH aHTPOIIOTeHEe3a;
KOMITOHCHTaMH Pa3IMYHBIX 3KOCUCTEM
Y TIPUCTIOCOOJICHUAMY K HUM
OpPraHU3MOB;

- ICTIOJIb30BaTh COOTBETCTBYIOIIHE
apryMEHTBI, OMOJIOTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIHKY IS
JI0Ka3aTeNIbCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CUCTCMATHYCCKUX I'PYIIII;
B3aMOCBSI3M OPTaHU3MOB H CPEJIbI
06I/ITaHI/Iﬂ; CAUHCTBA YCJIIOBCYCCKUX
pac, He0OXOAMMOCTH 3I0POBOTO
o0pasa H3HHU, COXPAHCHHUS
pa3Ho00pa3us BUJOB U SKOCUCTEM KaK
YCIIOBHSI COCYIIIECTBOBAHHS IPUPOIBI
U 4eJIOBEYeCTBa

CdopmupoBarthb
cHcTeMaTH4YecKoe yMeHue
yCTaHABIUBATh
B3aMIMOCBSI3H MEXKITY
CTpOCHUEM U QPYHKIHSIMU:
OpraHOUOB, KIIETOK
pa3HbIX TKaHEH, OpraHamu
U CHCTEMaMH OPT'aHOB Y
pacTeHui, >)KUBOTHBIX U
YeJI0BeKa; MEXKAY dTarnaMu
oOMeHa BEILECTB; dTallaMK1
KJIETOYHOTO ITUKJIA U
YKU3HEHHBIX [UKJIOB
OpPTraHU3MOB; TallaMU
SMOPHOHATILHOTO
Pa3sBUTHUA; TCHOTUIIOM 1
(henoturom, GeHOTUTIOM U
(hakTopamMu cpepl
oOuTaHMs; MpoIeccaMu
ABOITIOINH; IBIKYIIIUMHU
CHJIaMH aHTPOIIOTeHEe3a;
KOMITOHEHTaMH Pa3IMIHBIX
9KOCHUCTEM U
MIPUCIIOCOOICHUSMU K HIM
OpPTraHHU3MOB;

HCIOJIb30BaTh
COOTBETCTBYIOIINE
apTyMEHTHI,
OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO 1
CHUMBOJIUKY TS
JI0Ka3aTeNIbCTBA POJICTBA
OpPTaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYIIIT;
B3aUMOCBSI3U OPTaHU3MOB H
cpeapl oOuTaHus; eIMHCTBA
YeJIOBEYECKUX pac,
HEOOXOAMMOCTH 3I0POBOTO
00pa3a >KU3HHU, COXpPAaHEHHUS
pa3HOOOpa3us BUIAOB U
9KOCHUCTEM KaK yCIOBUS
COCYIIIECTBOBAHUS
MIPUPOIBI M YEJIOBEYECTBA

YpoBeHb yMeHus
yCTaHABINBATh
B3aMMOCBS3H MEXKIY
CTPOCHHEM U
(YHKLIMSME: OpraHOUIOB,
KJIETOK Pa3HBIX TKaHEH,
OpraHaMH ¥ CHCTeMaMH
OpraHoB Y PacTE€HHU,
KMBOTHBIX M YEJIOBEKa;
MeX]y Taramu oOMeHa
BEIIECTB; 3TallaMu
KJIETOYHOTO IIMKJIA 1
KU3HEHHBIX LIUKJIOB
OpraHMW3MOB; 3TallaMH
SMOPHOHATILHOTO
Pa3sBUTUA; TCHOTHUIIOM U
(henoruriom, heHOTHITIOM
U QaKTopamu cpesbl
oOWTaHU; MpoIeccaMu
SBOJIOLUH; ABHKYIIIMHI
CHJIAMH aHTPOIIOTeHE3a;
KOMITOHEHTaMH1
Pa3IIMYHBIX 3KOCUCTEM U
MIPUCIIOCOOICHUSIMU K
HUM OpPTaHHU3MOB;

HCIOJB30BaTh
COOTBETCTBYIOIINE
apryMEHTHI,
OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO 1
CHUMBOJIUKY IS
JI0Ka3aTeNIbCTBA POJICTBA
OpPTaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYIIIT;
B3aUMOCBSI3U OPTaHU3MOB
Y CpeJbl OOUTaHWS,
€/IMHCTBA YEJIOBEYECKUX
pac, HeoOXOTUMOCTH
3I0pOBOTO 00pa3a KHU3HH,
COXpaHCHUs
pa3HOOOpa3us BUIAOB U
9KOCHCTEM KaK yCIOBUS
COCYIIIECTBOBAHUS
MPUPOABI U YETIOBEUECTBA

3 (1-10), T (1-
21)

Baanern:

- BIaJETh CUCTEMOM 3HAHUH 00
OCHOBHBIX METOJIaX Hay4YHOTO
MO3HAHWSI, UCTIONb3YEMBIX B
OMOJIOTHYECKHUX HCCIIEOBAHMIX
’KUBBIX 0OBEKTOB M DKOCUCTEM
(omucanHue, U3MEPEHUE, MPOBEICHUC

CdopmupoBaBuiuecs
cHCTeMaTHYeCKHe
BJIAJIEHUSA CHCTEMOU
3HAHWUH 00 OCHOBHBIX
METOJIaX HAyYHOTO
TTO3HAHHUS, UCITOJIb3yEMBIX
B OMOJIOTHMYCCKHX
HCCIIEIOBAHUSX JKUBBIX

YpoBenb BaajgeHust

CHCTEMOM 3HAHUK 00
OCHOBHBIX METOIAX
HAYYHOTO MMO3HAHUS,
HCIIONB3YEMBIX B
OMOJIOrHYECKUX
HCCIIENOBAHUAX JKUBBIX

3 (1-10), T (1-
21)




HaOJIIO/ICHHH ); CIOCO0AaMU BBISBICHHS | 00BEKTOB M AKOCHCTEM 00BEKTOB M DKOCHUCTEM
Y OIICHKH aHTPOIIOTCHHBIX N3MEHEHNH | (OmHcaHue, H3MEpeHue, (omucanue, U3MepeHHe,
B IIPHUPOJIC MIPOBEJICHHUE HAOIOCHUI); | IPOBEACHUC
Croco0aMu BEISBICHUS U HaOIIOACHMH ),
OLIEHKH aHTPOTIOTEHHBIX Croco0aMu BBISBIICHUS U
W3MEHCHUH B MPUPOJIC OIICHKH aHTPOIIOT'CHHBIX
W3MEHEHUH B IPUPOJIE

113 — npakmuuecxue 3a0anus, T — mecmogvle 3a0aHusl.

2 TunoBble KOHTPOJIbHBIE 3aJaHU WJIH MHbIC MaTepPUAJIbI, HGOﬁXOIlI/IMbIe AJIA OHCHKH
3HaHHi7[, yMEHHﬁ, HaABbBIKOB H (I/I.]'[I/I) onbiTa J€ATCIbHOCTH, XaPAKTCPU3YIOIIHUX IJTallbl
(l)OpMHpOBaHI/Iﬂ KOMIIeTEHIIMIi B nmpouecce 0CBoOCHUsA 06pa30BaTeJ’lBHOﬁ nmporpaMmmbIl

IIpakTHYeckue 3a1aHus:

IIpakTnyeckas padora Nel. Had.roneHne u cpaBHeHHMe CTPOEHMS KJIETOK PacTeHMil 1
’KHBOTHBIX M0 TOTOBBIM MUKPoOINpenaparam.

1. PaccmortpuTe puc. 1, HaliuTe YepTHI CXOACTBA U OTJIMYHUS B CTPOCHUHU PACTUTEIbHOM 1 )KUBOTHOMN KIIETKH,
JTAaHHBIC 3aHECUTE B TAOJIHILY.

nu3DCOMa nepoKcucoMa

ADPLILUKO
AOpO
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LEHTpKONE
pubocoma

MUTOXOHAPUA
___Be3IUKYyna

~lIepAXORATLIR .
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T annapat Monbaxm
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PeTURYIVM

XuBOoTHaA KnNeTka PacTutenbHana KJeTtKa

Puc. 1

CpaBHEeHHE CTPOSHHS KJIETOK PACTEHUH M JKUBOTHBIX

IIpusnaku Pacturenphas JKvBOoTHas KileTKa
KJIETKa

Croco0 nura"us

IInacTuas!




Knerounas crenka

Baxyonu

TlenTpuonu

Cuure3 ATO

3amacHoi yrieBos

BriBox: HO‘ICMy B CTPOCHUH KIIETOK paCTCHI/Iﬁ W XKUBOTHBIX €CTh YEPTHI CXOJACTBA U OTJIINYHS?

IIpakTHyeckasi padora Ne2. Pemenne 3aga4 nmo reme: ""buocunres oenka'

PaccmoTpuM U pemmm npenoKeHHbIe 3a7aun, YUUThIBas CICAYIOUINE JaHHbIE: BEC OJHOTO HYKJIEOTHAA
JHK wmm PHK — 345 a.e.m; paccrossHue mexnay aByMsa Hykieotunamu — 0, 34 HM; BeCc OJHOro
aMUHOKHCIIOTHOTO ocTatka — 100 a.e.M.; FTeHETUYECKUI KO/ — TPUILIETEH.

3angava 1.

®parment motiekyisl HPHK nmeer crenyromyro mociaeaoBaTenbHOCTh HYKICOTUI0B: Y YI[-AAT-T'TY-
HI'l[ Kaxas aMUHOKHCIIOTHAs MTOCJIEI0BATEILHOCTh 3aKOIMpOBaHa Ha JaHHOM ydacTtke nPHK?

3agaua 2.

@parMeHT OEJIKOBOM MOJIEKYJIBI MMEET TaKOW aMWHOKHCIOTHBIH COCTaB: TIJIHM-THUp-acH-MeT. Kakyro
[0CJIe10BaTeNbHOCTh HYKJIeoTHI0B umeeT ¢parmeHT HPHK, Ha koTopom 3akoaupoBaHa uHpopmanus u
JNaHHOM (parmeHTe Oenka?

3agauda 3.

Jinna nPHK -112, 2 am. Kakoii Bec Oyaet umeTh 0el10K, CHHTE3UPOBaHHbIN Ha 1aHHOM Monekyine nPHK?
3agaua 4.

benkoBas monekyna conepxut 150 amuHOKHCIOTHBIX ocTaTkoB. KakoB Bec gpparmenta monexyinsl JJHK,
Ha KOTOPOM 3aKOAMPOBaHa MH(OpMAIs O TaHHOM Oenke?

BreiBon: UHdopmanust o nepBuyHON CTpykType Oenika 3amucaHa B (OpMe T'€HETHYECKOro Koja Ha
yuactkax JJHK win uPHK, koropsie Ha3piBaroTes ... . ['eHeTHUECKHH KO — 3TO ....... . IIponecc cunresa
6enka Ha matpuiie ”PHK npoucxoaut Ha pubocoMax u Ha3bIBaeTCA ... .

IIpakTuyeckast padora Ne3. CpaBHeHHe NPOLECCOB PA3BUTHSI NMOJTOBBIX KJIETOK Y PACTEHUI 1
JKMBOTHBIX

1) PaccmoTpuTe nipeioKeHHBIE CXEMBI JIENeHNs KIeTOK. BHuMaTensHo n3ydnte ¢a3bl JeIeHusl.

2) OxapakTepusyiiTe Mpolecchl FTaMETOreHe3a Y paCTeHHH U JKUBOTHBIX. Pe3ynbraTel oopMHTE B TabJHIIE:

IIpu3Haku niis cpaBHEHUS Pacrenus KvBOoTHBIE

1. I'me mpoTekaet rameroreHe3?

2. I3 xakux cTtaguii COCTOUT?

3. B pe3ynpTaTe Kakux MpoIeCCOB 00pas3yroTces
rameThI?

4. Kakoit Habop XpoMOCOM UMEIOT TaMeThI?

5. Kak Ha3pIBalOTCS JKEHCKHE TaMEThbI?
MyXckue?

6. OcoOeHHOCTH CTPOEHUSI MYKCKHX TaMeT.




7. OcOOEHHOCTH CTPOCHHUS KEHCKHUX TaMeET.

8. CKONBKO TOJHOICHHBIX JKEHCKHX TaMeT
oOpasyercs?

9. CKOJIBKO MYKCKHX raMeT Y4acTBYET 3aTeM B
OIIJIOIOTBOPEHUN ?

3. TpeHupOBOYHBIC YIPAKHCHHS.
1) OxapakTepu3yiiTe B3aHMOCBSI3b CTPOCHUS B (QYHKIIMI raMeT )KEHCKUX H MYXXCKHX OpPTaHHU3MOB.
2) B uéM cX0aCTBO M paznuune SIMIEKIeTOK U CIIEPMAaTO30U0B Y MIEKOTTMTAONTHIX ?

3) O6mas macca Bcex mosiekyn JJHK B 46 xpoMocoMax ofHON COMaTHYECKOH KJICTKH YeI0BEeKa COCTABIISECT OKOJIO
6 x 10° mr. Onpenenute, yeMy paBHa Macca Beex Monekyst JIHK B kneTke B mepuos: a) mepen JeIeHueM KIETKH; 6)
B MOMCHT CHHTE3a Oelika, B) B Teno(dasy MUTO3a; T) B pe3ysbTaTe Meio3a.

4) V xarrycThl B KaXKJJOW COMaTHYECKOH KIETKe conepKuTcs mo 18 xpomocom. CKOIBKO XPOMOCOM CONEPKUTCS Y
KaIlyCTHI B: a) siiilleKJIeTke; 0) 3Urore; B) CIIEPMUU; I') COMATHUECKHX KJIETKaX MOTOMKOB MEPBOTO MOKOJCHHUST; 1)
COMAaTHYECKHX KJIETKaX IIOTOMKOB BTOPOT'O IIOKOJIEHHUS; €) KIETKaX 00pa30BaTeIbHON TKaHH.

5) B mapcTBe >KMBOTHBIX U B [IAPCTBE pacTeHUi HaOIr0aeTCs O/THA U Ta K€ 3aKOHOMEPHOCTh: HU3KOOPTaHN30BAHHEIE
MIPEeICTaBUTENN IapCTBa WMEIOT 2 CTaaud B XU3HEHHOM IMKJIE — MOJIOBYI0 W Oecromyro. OmHaKo, Mo mepe
MPOJBWKCHUS BBEPX IO 3BOJIOIMOHHOW JIECTHHIC (OT NPUMUTHUBHBIX K 00Jiee BBICOKOOPTaHM30BAHHBIM
MPEICTAaBUTEIIAM) Oecroias cTaaus HaunHaeT npeo0iaiaTh HaJ TOJI0BOM, a 3aTeM U 2 CTaJ UM )KU3HCHHOT'O ITUKJIa
CIUBAIOTCA B 0J1HY. OOBSICHUTE 3Ty 3aKOHOMEPHOCTb.

BriBoabI:
1. JlaiiTe ompeelieHue raMeTOreHe3a, MUKPO- M MEraraMeToreHesa.
2. KakoBo 0mosornyeckoe 3Ha4eHHe ramerorenesa?

3. Kakoe 3nauenne nmeeT 00pa3zoBaHUE OHON MMOTHOIICHHOM SHIIEKIIETKH U3 4-X TallJIONTHBIX KIETOK?

IIpakTnyeckas padora Ned,5 BoisiBiieHne IPU3HAKOB CXOACTBA 3apo/blllieil YeJ0BeKa U
APYTUX MJIEKOMUTAIONIUX KaK J0Ka3aTeJbCTBO UX POACTBA

1. TIpounTarh TEKCT «IMOPHOIOrHUECKHE TOKA3ATEIbCTBA MAKPOIBOIIOUNNY (IIpunoscenusn).
2. BBISABUTH YepTHI CXOJCTBA 3aPO/IBIIIEH YEIOBEKa U APYTHX MO3BOHOYHBIX
3. OTBeTHTH Ha BONPOC: O UM CBUAETEILCTBYIOT CXOJCTBA 3apOIbILICH?

Ilpunoscenuel




Ipunoscenue?
JMOpuosoruyeckoe aAokaszareJbcTBO. (OOpa3oBaHHE TIOJOBBIX KIIETOK, TaMETOT€HE3 CXOJAeH Y BCeX
MHOTOKJICTOYHBIX OPTaHW3MOB, U BCE OPraHW3Mbl PAa3BUBAINCH U3 OJHOW JUILIOWIHOW KIIETKU(3UTOTHI) ITO
CBUIETEIBCTBYET O E€OUHCTBE MHpa JKMBBIX OPTraHM3MOB. biecTsmum q0Ka3aTeNbCTBOM CIYKHT CXOJCTBO
3apoJbIieli Ha PaHHUX CTaAWsIX pa3BUTHSA. Bce OHM WMEIOT XOpAy, MOTOM ITO3BOHOYHHK, >KaO€pHBIE IIENH
OJIMHAKOBBIC OTIENBI Tena (TOJIOBY, TYJOBHWILE, XBOCT). Pasnmuuus mposBISIOTCA MO Mepe pa3BuTHi. B Hauaie
3apO/IBIII TPHOOPETACT YSPThI XapAKTEPUIYIOIIUE KIIACC, 3aTEM OTPSIJ, POJI ¥ HAKOHEII BT, TAKOE ITOCJICIOBATEIIHFHOS
pacxoXkJieHHue MPU3HAKOB CBUAETEIHCTBYET O MPOUCXOXKIACHUN XOPIOBBIX OT OOIIEro CTBOMA, JABIIETO B MPOIIecce
JBOIIONIMN HECKOJIFKO BeTBeH. CBSA3h MY WHANBHUIYaTbHBIM U HCTOPHYECKAM Pa3BUTHEM OpPTaHW3Ma BBIPA3HIH
Hemenkue yuenole ['ekkens u Mriomnep. 'enetndeckuii 3axkon. Bo 2 momoBune 19 Beka ['ekkens u Mromep
YCTAaHOBWJIM 3aKOH OHTOTeHe3a © (hujoreHe3a, KOTOPBHIA TOJMYYHJ Ha3BaHHE OHMOTEHETHYECKOTO 3aKOHa.
WHnuBHuIyabHOE pa3BUTHE OCOOM (OHTOreHEe3) KpaTKO ITOBTOPSET HCTOPHUYECKOEe pasBUTHEe BHma. OmgHako 3a
KOPOTKHU TIEPUOJT WHAWBUIAYAIBHOTO DPa3BUTHS OCOOb HE MOXET MOBTOPUTH BCE ATAIlbl SBOJIIOIMU, TTOITOMY
MMOBTOPCHHUE IPOUCXOIUT B CKATOH (opMe C BBITIAJICHUEM Psijia STAOB, KPOME TOTO YMOPUOHBEI UMEIOT CXOJICTBO HE
CO B3pOCIBIMU (pOpMaMHu MPEAKOB, a ¢ UX 3apoasimmamu. [Ipumep: Y 3apoapiina 00pa3yroTcs xabepHbIe e U Y
MJICKOIUTAIONINX W y PbIO, HO y PBI0O M3 HUX MOJy4YarOTCs XaOphl, a y MICKOMHUTAIONIUX IPYyTUE OpTaHBbI.
Buoreorpaguueckoe 10Ka3aTenbCTBO.

YEPTHI CXOJJCTBA UEPTHI PA3JIMYNA

Bb1600: 0TBETUTH Ha BOIIPOC: O YEM CBUAETEIHCTBYIOT CXO/ICTBA 3apOABIIIEH U UX pa3nudus?

IIpakTHyeckas padora Ne 6. CocTaBjieHHe MPOCTEHIINX cXeM MOHOTHOPHUIHOTO U
AUTHOPHUIHOTO CKpeluBaHuM

Bapuant 1

3ananue 1. [lucbMeHHO OTBETHTE HA BOMPOCHI:
Jaiite onpeencHue MOHIATUAM «TCHOTHUID, «(HEHOTHID).
Yro Ha3bIBAETCSI TOMO3UTOTHBIMH OCOOSIMU?

3aganue 2. Pemure 3agaum:
3angaua 1.
Cunpaxtinuis (cpaiieHue MaibleB) — JOMHUHAHTHBIA Npu3HaK. KakoBa BepOSATHOCT B % POXKACHUS JIETeil Co
CPOCIIMMUCS TaNIbIIaMH, €CJIA OJINH U3 POIUTENEH TeTEPO3UTOTEH, a BTOPOH UMEET HOPMATBHYIO KUCTH?
3agaua 2.
JKenmuHa ¢ BOJIHUCTBIMU BOJIOCAMHU M HOPMAJIbHBIM I[BETOBBIM 3PEHUEM BHIILIA 3aMYK 32 MYXXYHHY C TPSIMbIMH
BOJIOCAMH, CTPAJIAIONIETO NadbTOHU3MOM. Y HUX POIWIICS CHIH C BOJHUCTBHIMH BOJIOCAMHU — HANIbTOHUK H JI0Yb C
BOJTHUCTBIMH BOJIOCAMH, HE CTPaA0IIas JATBTOHU3MOM. J{09b BBIIIIIA 3aMYK 32 MY>KUYUHY ¢ KYpUaBBIMU BOJIOCAMU
U JaJbTOHM3MOM. B 3TOM Opake poausoch JBE JCBOYKU: C KypYaBBIMH BOJOCAMH M C BOJHHUCTBIMH, 00€ C
HOPMAaJIHHBIM IIBETOBBIM 3PEHHEM.
CocTaBbTe CXeMy pEIICHHUs 3a1a4u.
YKaxkuTe TeHOTUITBI ¥ PEHOTHUITBI BCEX POJIUTENICH U IeTeil B 000MX Opakax.
KaxoBa BepoSTHOCTh pOkJIeHUS peOEHKA C JaTbTOHU3MOM BO BTOpOM Opake?
OTBET IMOSICHUTE.

3angaua 3.

VY yenoBeka TEMHBIH IBET BOJIOC (A) TOMUHUPYET HaJl CBETIIBIM IIBETOM (a), Kapuil nBet rina3 (B) — Haj romyObim
(b). 3amummTe TEHOTHIBI pOJUTENEH, BO3MOXKHBIC (EHOTHIBI M TEHOTHIIBI JIETEH, POJMBIIUXCS OT Opaka
CBETIIOBOJIOCOTO TOTyOO0TIIa30T0 MY>KYUHBI M TETEPO3UTOTHOM Kaperiia3oi CBETIOBOJIOCOH KEHIIIUHBI.

Bapuanr 2

3aganue 1. [IncbMeHHO 0TBeTbTE HA BONPOCHI:
Urto Ha3bIBaeTCSl JOMHUHAHTHBIM, PELIECCUBHBIM TPU3HAKOM?
UT0 Ha3BIBAIOT TETEPO3UTOTHBIMH OCOOSIMHU?

3aganue 2. Pemmure 3axauu:
3apauya 1.
VYV yenoBeka pHDKUM IIBET BOJIOC JOMUHUPYET HaJ PYChIM, a BECHYIIKA — HaJ UX OTCYTCTBHEM. I €TepO3UTOTHBIN
PBDKEBOJIOCHIN 03 BeCHYIIEK MY>KYHHA >KEHUJICS Ha PYCOBOJIOCOH XeHIIuHe ¢ BecHymkamu. Ompenenuts B %
BEPOATHOCTH POXKJICHUS PeOCHKA PHDKEBOJIOCOTO C BECHYIIIKAMH.



3amauya 2.

Codust — mpaBopykas >KCHIIMHA ¢ HOPMaJbHBIM I[BETOBBIM 3pEHHMEM BBINLIA 3aMyk 3a Cepres — JIEBOPYKOTO
JMAIbTOHWKA. Y HUX POJMIACH MpaBOpyKas M09b ApHHA C HOPMAJIbHBIM I[BETOBBIM 3pEHHEM U JIEBOPYKHUH ChHIH
Bacwunuii ¢ JabTOHU3MOM.

CocTaBbTe CXeMY pEIICHHUS 3aauu.

Onpenenure reHOTUIBI POJUTENCH, TCHOTUIIBI U (PEHOTHIBI MOTOMKOB. Kakoi reHOTHIT U (PEHOTHUI HMENT MYXK
ADpWHBI, €CIIH U3BECTHO, YTO Yy HUX POAMIIACH JIEBOpYKas AEBOYKA, CTpaaromas aanstonn3smMom? Codus cuutana,
yto uMeHHO Cepreit nepenan Bacunuro cBoii reH panbronu3ma. beina mu Codus npasa?

OTBeT NOSICHUTE.

3anmaua 3.

O06a poauTens ¢ Kyp4aBbIMH BOJIOCAMH M BECHYIIIKAMH, a JI0Yb C MPSIMBIMU BOJIOCaMH U 0e3 BecHymIek. Mx moup
BHINIIJIAa 3aMY’K 32 IOHOIIY C Kyp4YaBbIMH BOJIOCAMH WM BECHYIIKaMH. MaTh IOHOIIN C MPSMBIMHA BOJIOCaMU U 0e3
BecHyIIeK. Kakux qeTeil MOKHO 0XKUAATh B MOJIOJION CEMbE M KAaKOBA UX BEPOSTHOCTD?

IIpakTuyeckas padora Ne7. BoisiBiieHHe MyTareHoOB B OKPY:KalolleH cpejie U KOCBEHHAasi
OLIEHKA BO3MOKHOI'0 UX BJIMSIHMSI HA OPTaHM3M U PeNPOAYKTHBHYIO (pyHKLMIO

OcnosHbie nousamus

OKCIepUMEHTAIbHBIE HCCIEIOBAaHMs, NPOBEICHHBIE B TEUECHHE IOCIECIHUX TPEX IECSATWIETHH, MOKa3ajiH, 4YTO
HEMaJIoe YMCIO0 XUMHYECKHX COCIMHEHHH 00JafaeT MyTarcHHOM aKkTHBHOCTHIO. MyTareHsl OOHapy>KEeHBbI cpelu
JICKapCTB, KOCMETHYECKUX CPEICTB, XHMUYECKHX BELIECTB, IPUMEHAEMBIX B CEJIBCKOM XO3SIMCTBE,
MIPOMBIIIJICHHOCTH; IIEPEYEHb X BCE BPEMS MOMONHACTCA. V31a10TCsl ClIPaBOYHHUKH U KaTalord MyTarcHoB.

1. MyTareHsl NpoXU3BOJCTBEHHOHN cpenibl

XuMHYECKHEe BElIeCTBAa Ha MPOM3BOACTBE COCTABIIIOT HauOoJee OOIIMPHYIO TPYMITy aHTPOIOTEHHBIX (aKTOpOB
BHEILIHEU Cpebl.

Haunbonpiee 4mcino wucclieOBaHUNA MYyTareHHOW aKTUBHOCTH BEIIECTB B KIETKaxX 4YeloBeKa MPOBEACHO IS
CHUHTETHYECKHX MaTEPHUAJIOB U COJIEH TSKEITBIX METAJUIOB(CBUHIIA, IMHKA, KaAMUS, PTYTH, XpOMa, HUKEJISl, MBIIIbSIKA,
MeJIN).

MyTareHsl IPOU3BOJICTBEHHOI'O OKPYKEHHUSI MOTYT IONafaTh B OPraHU3M Pa3HbIMU IIyTSIMU: Yepe3 JIETKHe, KOXY,
MUIIeBApUTENbHBINA TpakT. Ciie10BaTeNbHO, 1032 MOIYYaeMOro BeIeCTBa 3aBUCUT HE TOJIBKO OT KOHIIEHTPAIUU €T0
B BO3JIyXe WJIH Ha paboueM MecTe, HO M OT COOJIOICHUSI TPABUII JTMYHON TUTHEHBI.

HauOonpimee BHMMaHME MPUBJICKINM CHHTETHYECKHE COEAMHEHMSA, MAJSl KOTOPBIX BBISIBIEHA CIIOCOOHOCTh
WHAYIUPOBaTh XPOMOCOMHBIE abeppanuu (MEepecTpORKH) M CECTPUHCKHE XPOMAaTHAHBIE OOMEHBI HE TOJBKO B
OopraHu3Me 4desoBeka. Takue coeMHEHNs, Kak BUHWIXJIOPU/, XJIOPOTIPEH, AMUXJIOPTHAPUH, STTOKCUIHBIE CMOJIBI U
CTHPOJI, HECOMHEHHO, OKa3bIBAaIOT MyTar€HHOE ACHCTBHE HA COMAaTHUECKHUE KIIETKH.

Oprannueckue pacTBopuTenu (0€H3071, KCHIION, TOIYO0J1), COeTUHEHNS], TPUMEHIEMbIE B IPOU3BOACTBE PE3MHOBBIX
W3JICNTUI WHAYIHUPYIOT HUTOTEHETHYECKHE H3MEHEHHS, OCOOCHHO y KypSIUX JIIOJei. Y jKEHIIWH, padoTaromuXx B
IIMHHOM M PE3MHOTEXHWYECKOM IPOM3BOACTBAX, MOBBIIIEHA YaCTOTAa XPOMOCOMHBIX abeppauuii B THUMEOLUTAX
nepugeprudeckoil KpoBu. To jxe OTHOCHUTCS U K TUoJaM §-, 12-HenensHoro cpoka 6epeMeHHOCTH, TOTyYeHHBIM IpH
MEIUITUTHCKUX a00pTaxX y TaKMX pabOTHUII.

2. X¥IMHUYECKHEe BEIIeCcTBA, IPUMEHSIEMbIE B CETLCKOM XO3SICTBE

BosbIIMHCTBO MECTUIHAOB SBIISIOTCS CHHTETUYECKUMH OPTaHMYECKUMH BelecTBaMu. [IpakTniecku ucnob3yeTcs
okono 600 mecturmaoB. OHU IUPKYIUPYIOT B Ouocepe, MUTPUPYIOT B €CTECTBEHHBIX TPOPHUESCKHX IEIISX,
HaKaIJINBAasICh B HEKOTOPHIX OMOIIEHO3aX U CEITLCKOXO03SCTBEHHBIX IPOAYKTaX.

OueHb BaKHBI NPOTHO3WPOBAaHHME U TPELYNPEKACHHE MYTareHHOW OMACHOCTH XMMHYECKHUX CPEICTB 3allHThI
pactenuil. [IpudeM peus UAET O MOBBIIIEHUN MYyTAllMOHHOTO NPOLIECCa HE TOJIBKO Y UEJIOBEKa, HO M B PaCTUTEIHHOM
MW KUBOTHOM MHpE. YeloBeK KOHTaKTHPYEeT C XMMHUYECKHMH BEIIECTBAMH IPH WX TPOU3BOJACTBE, IMPH HX
MIPUMEHEHUH Ha CeNIbCKOXO03IHCTBEHHBIX Pad0Tax, NOJIydaeT HeOOJbIINE X KOJIMYECTBA C MUIIEBBIMU IPOAYKTaMH,
BOJIOM M3 OKPY’KaIOLIEH Cpeibl.

3. JlekapcTBEHHbBIE IPENapaThl

HauOonee BblpaskeHHBIM MyTareHHbIM JeicTBUEM 001aat0T IUTOCTATUKU U aHTUMETA0O0JIUThI, UCIIOIb3yEMbIE AJIs
JICYEHHs OHKOJIOTHYECKUX 3a00JIeBaHUH U KaK HIMMYHOJICTIPECCAHTHI.

MyTareHHol akKTUBHOCTBIO 00JIaIaeT U P IPOTUBOOIYXO0JEBBIX aHTUOMOTUKOB (AKTUHOMHLUH [, alpuaMULIUH,
OneomuniuH u Apyrue). Ilockonbky OOJBIIMHCTBO MAIMEHTOB, HNPUMEHSIOUIMX ATHU IIpenapaTbl, HE HMEIOT
MOTOMCTBA, KaK MOKAa3bIBAIOT PacyeThl, TeHETUYECKUH PUCK OT 3THX INpEenapaTroB s OyAyIIMX IMOKOJICHUN
HEOOIBIION.




HexkoTopsie tekapcTBEHHBIE BEIIECTBA BHI3BIBAIOT B KYJIBTYpe KJIETOK YeJIOBEKa XpOMOCOMHBIE adeppaliiy B 03aX,
COOTBETCTBYIOIINX pEaTbHBIM, C KOTOPBIMH KOHTAaKTHUPYeT 4YeloBeK. B 3Ty TIpymmy MOXHO OTHECTH
MPOTUBOCYAOPOKHBIE TMpenapaTsl (0apOUTypaThl), MCHXOTPOMHBIE (KJIO3EMUH), TOPMOHAIbHBIE (3CTPOAMOI,
MIPOTECTEPOH, OpajbHBIC KOHTPAIICHITHBEI), CMECH JIJI HApKO3a (XJOPUIWH, XJIOPIPONaHAMHUI). DTH IpernapaThl
WHAYIUPYIOT (B 2-3 pa3a BhIIE CHOHTAaHHOTO YPOBHS) XPOMOCOMHBIE aleppamuu y JIOAeH, peryisipHO
MPUHUMAOIINX MM KOHTAKTUPYIOIIUX C HUMH.

B oTanune oT HMTOCTAaTUKOB, HET YBEPEHHOCTH, YTO IMpenapaThl YKa3aHHBIX TPYIIN ACHCTBYIOT Ha 3apOJBILICBEIC
kieTkd. HexoTopele mpemnapaTtsl, HapUMep, aleTHICATHINIOBAS KHCIOTa W aMUJIONHPUH MOBBIIIAIOT YaCTOTY
XPOMOCOMHBIX abeppalinii, HO TOJIBKO MPH OONBIINX 033X, IPUMEHSIEMBIX TIPH JICUCHIH PEBMATHIECKIX OOJIe3HEH.
CyiecTByeT rpymnmna mpernapaTos, 00JaAaroIInuX CIa0bM MyTareHHbIM 3(pdekToM. MeXxaHu3Mbl UX JCHCTBUS Ha
XpOMOCOMBI HesACHBI. K TakuM ci1aOpiM MyTareHaM OTHOCST METHIIKCAHTHHBI (KO(ewH, TeoOpoMrH, TeOo(IUTHH,
MapaK3aHTHH, 1-, 3- 1 7-METHIKCAHTHHBI ), ICUXOTPOIHBIE CpeacTBa (Tpr(ropupoMastuH, MasKEITHII, FAIOTIEPHION),
XJIOpAITHAPAT, AHTUIIMCTOCOMAalbHBIE MpenapaTbl (TMKaHTOH ¢umoopaT, mupauwi O), OakTepuUIHMIHBIE U
ne3nHpuupyoomnme cpeactsa (TpUnoguaBuH, TeKCaMeTUICH-TETPaMUH, 3TUICHOKCH], JIEBAMHU30J, PE30PLHHOI,
¢dbypocemun). HecmoTps Ha nx cnaboe MyTareHHOe JefcTBHE, U3-3a UX HIMPOKOTO MPUMEHEHUS HEOOXOAMMO BECTH
TIIAaTeNbHbIE HAOMIOACHNUS 3a TeHETHYECKIUMU () (heKTaMH ITUX COSTUHEHUI. DTO KacaeTcsl HE TOJIBKO OOJIBHBIX, HO
W MEJUIIMHCKOTO TIepCOHAIA, UCTIONB3YIOIIETro MpenapaThl A Je3UH(PEKINHT, CTEPIIU3aliy, HApKo3a.

B cBs3u ¢ 3THM, HENMB3s MPUHMMATH 0€3 COBETa C Bpa4yoM HE3HAKOMEIE JIEKAPCTBEHHBIC MpEaparhl, 0COOCHHO
AHTHOMOTHKHY, HENb3sI OTKJIAJBIBATh JICUCHHE XPOHHYECKUX BOCIAIUTEIHHBIX 3a00JIeBaHUIl, 3TO ocnabiseT Barl
WMMYHHUTET U OTKPBIBAET JOPOTY MyTareHaMm.

4. KOMOOHEHTHI OUIIH

MyrtareHHas aKTUBHOCTh THIIHM, MPUTOTOBICHHON pa3HBIMH CIIOCO0AMH, PAa3IWYHBIX MHUINEBBIX MPOIYKTOB
W3y4yallach B OIBITAX HA MUKPOOPraHW3MaXxX U B SKCIIEPUMEHTaX Ha KyJIbType JIMMQOIUTOB Nepuepuieckoil KpoBu.
CnaOpIMH  MyTareHHBIMH CBOWMCTBaMH OONAJal0T TaKHe THIIEBbIE J00aBKH, KaKk CaxaphH, NPOU3BOIHOE
Hutpodypana AP-2 (koHcepBaHT), KpacuTenb (PIOKCHH U JIp.

K BemectBam numy, 06J1aar0MIMX MyTareHHOH aKTHBHOCTBIO, MOKHO OTHECTH HUTPO3aMHUHBI, TSKEIIbIe METAILIbI,
MUKOTOKCHHBI, alIKaJlOUJbl, HEKOTOphIE TMHUINEBbIe J00aBKH, a TaKkKe TeTepOLUKINYECKHEe AaMHHBI U
aMUHOMMU/Ia30a3apeHbl, 00pa3yroIrecs B Mpollecce KyIUMHAPHON 00pabOTKM MSCHBIX MPOMYKTOB. B mocienHion
TPYMITy BEMIECTB BXOJAT TaK Ha3bIBaEMbIE MHPOJIU3ATHBIE MYTareHbl, BhIJEIEHHBIE TIEPBOHAYAIHHO U3 JKAPEHBIX,
Ooratblx OeKamMu, TPOTYKTOB.

ConepxaHre HUTPO30COSAMHEHUH B TMPOAYKTaX MHTAaHUSA JOBOJBHO CHJIBHO BapbUpPYeT U OOYyCIOBIEHO, IIO-
BHJUMOMY, MPUMEHEHHUEM a30TCOJIEPXKAIINX YAOOpEHUH, a TaKk)ke OCOOCHHOCTSAMH TEXHOJIOTUU TPUTOTOBIICHUS
MUIIY | UCTIOJIb30BAaHUEM HUTPUTOB B KAUECTBE KOHCEPBAHTOB.

Hannuwre B nuie HUTPO3UPYEMBIX COSMHEHHH BIiepBbIe ObIJI0 00HapyxeHo B 1983 r. pu M3y4eHWH MyTareHHOM
AKTUBHOCTHA COEBOTO COyca M MAacThl M3 coeBhix 0000B. [lozke OBUIIO TOKAa3aHO HATWUYWE HUTPO3UPYEMBIX
MIPEIIECTBEHHUKOB B PAJIE CBEXKUX U MAPUHOBAHHBIX OBOIIEH.

Hns 0oOpa3oBaHMsl MYTareHHbIX COCJMHEHHA B JKENMyAKE W3 IOCTYMAIONIMX BMECTE C OBOLIAMU W JIPYTUMH
MPOJYKTaMH HEOOXOIMMO HAJIMYMEe HUTPO3UPYIOIIETO KOMIIOHEHTA, B KAYE€CTBE KOTOPOTO BHICTYIAOT HUTPUTHI
HUTpaThl. OCHOBHOM HCTOYHUK HUTPATOB U HUTPUTOB — 3TO MUIIEBEIE MPOYKTHI.

Cumnrarot, uto okoso 80% HUTPATOB, MOCTYMAIONINX B OPTaHU3M, — PACTUTEIBHOTO MPOUCXOXKAEHNUS. 3 HUX 0KOJIO
70% conep:kutcs B oBolIax U KapTodene, a 19% — B MACHBIX TpoJyKTax. HeMaoBa>KHBIM HCTOYHUKOM HUTPUTA
SIBIISIIOTCSI KOHCEPBUPOBAHHBIE ITPOAYKTHI.

B oprannsm vesoBeka OCTOSHHO BMECTE C MUIIIEH MOCTYIAIOT NPEANIECTBEHHHKA MYTareHHbIX U KaHIIEPOT€HHBIX
HUTPO30COEIUHEHUI.

MOXHO NOpPEKOMEHAOBaTh YMNOTPeONATh OOJNbIIe HATYypaJbHBIX MPOAYKTOB, H30€raThb MSCHBIX KOHCEPBOB,
KOIUEHOCTEH, CIafocTeld, COKOB U ra3UPOBAHHON BOABI C CHHTETHYECKUMH KpacuTeIsiMu. EcTb OoJbllie KamycThl,
3eJieHd, Kpym, xieba ¢ orpybsmu. Ecnu ecth mpu3Hakm aucOakTepro3a - NPUHUMATh OUPUIyMOaKTEepHH,
JaKTOOAKTEpPUH M Jpyrue mpenapatsl ¢ "moje3HbiMu" OaktepusmMu. OHM obecrieyaT BaM HAaIEXKHYIO 3alIUTy OT
MyTareHoB. Eciy He B mOpsiIKe TIEYEeHb - PErYJISIPHO IMUTh JKETYETOHHBIE COOPBI.

5. KoMImoHeHThI Ta0aqHOTO JbIMA

Pe3ynbTathl 3MMIEMHUOIOTHYECKHX UCCIIEIOBAHMH TTOKA3aJIH, YTO B ATHOJIOTHH paKa JIETKOTO HauOoJIbIlee 3HaYCHNE
umeeT KypeHue. beuto cnenano 3akmoueHue o ToM, 4ro 70-95% cirydaeB BOSHHKHOBEHHS paKa JIETKOTO CBSI3aHO C
TaOaYHBIM JILIMOM, KOTOPBIH SIBIISieTCSI KaHIIeporeHoM. OTHOCUTEIBHBIN PUCK BOSHUKHOBEHUS PaKa JIETKOTO 3aBHCUT
OT KOJHMYECTBA BBIKYPUBAEMbIX CHTApET, OJHAKO MPOJODKUTEIBHOCTh KYPEHUs SIBISIETCSI OoJiee CYIIeCTBEHHBIM
(akTOpOM, YEM KOJTUYECTBO €KEIHEBHO BHIKYPHUBAEMBIX CHI'ApET.

B Hacrosimee Bpems 0oJbIIoe BHUMAHUE YACISIETCS M3YUYEHHIO MyTareHHOW aKTUBHOCTH TabayHOTO JbIMa U €ro
KOMIIOHEHTOB, 3TO CBS3aHO C HEOOXOIUMOCTHIO PEabHOM OIIEHKH ITeHETHYECKOW OMACHOCTH Ta0auyHOTO JIbIMA.
CurapeTHblii IbIM B Ta30BOH (haze BBI3BIBAN B JIMMQOLHUTAX YEIOBEKA in Vitro, MUTOTHYECKHE PEKOMOMHAIIMH U
MyTallMK JbIXaTEIFHOW HEJOCTAaTOYHOCTH B Ipoxkax. CHrapeTHbI ObIM M €ro KOHISHCAThl WHIYyLHUPOBAIU
PpEleCCUBHBIE, CIICTUICHHBIE C TIOJIOM, JIeTAIbHBIE MYTAITUH Y JPO30(HUITEL.

TakuMm 0Opa3oM, B HCCIeIOBAaHHUSIX T€HETUYECKON aKTHBHOCTH Ta0auyHOTO JbIMa OBLTH MOTyYeHBl MHOTOUNCIICHHBIE
JaHHBIE O TOM, YTO TaOAa4YHbIA JBIM COAEP)KUT FT€HOTOKCHYHBIE COEAMHEHHS, CTIOCOOHBIE HHIYLIUPOBATh MyTALMH B




COMAaTHYECKHX KIIETKaX, YTO MOXKET PUBECTH K PA3BUTHIO OITyXOJIEH, a TAKXKE B IMOJIOBBIX KIETKAX, YTO MOXKET OBITh
MPUYIMHON HACIIETyeMBbIX JIEPEKTOB.

6. A>po30JU BO3ayXa

Wzyuenne MyTareHHOCTH 3arps3HUTENCH, COJepXKalUXCs B 3aJbIMICHHOM (TOPOJCKOM) ¥ HE3aJbIMICHHOM
(cenbckom) Bo3myxe Ha JUMQOIMTAX YENOBEKa in Vitro mokasano, 4to 1 M33aJBIMICHHOrO BO3AyXa COAEPIKHUT
00JIbIlIe MYTareHHBIX COCJAWHEHUH, YeM He3albIMIICHHOr0. KpoMe TOoro, B 3aJIbIMJICHHOM BO3JyXe OOHApy>KEHBI
BEIIECTBA, MyTareHHAss aKTUBHOCTh KOTOPBIX 3aBHCHT OT METa0OJIUICCKON aKTHBAIIHH.

MyTareHHass aKTHBHOCTh KOMITOHEHTOB a3p0O30Jiel BO3JlyXa 3aBUCHT OT €r0 XHMHUYeCKOro coctaBa. OCHOBHBIMHU
WUCTOYHUKAMH  3arpsS3HEHUI  BO3JyXa SBISIOTCS aBTOTPAHCIOPT M TEIUIO3JICKTPOCTAHIIUH,  BHIOPOCHI
METAJLTyPTUYECKUX U HeTenepepadbaThiBarOIINUX 3aBOJIOB.

OKCTpaKThl 3arpsi3HUTENICH BO3/yXa BBI3BIBAIOT XPOMOCOMHBIC abeppalii B KYJNbTypax KIETOK YellOBeKa W

MJICKOITUTAIOIIUX.
SAPE

SAPE

[lony4yeHHBIE K HAcCTOAILIEMY BPEMEHH NAHHBIE CBHUICTENHCTBYIOT O TOM, YTO a3pO30JHM BO3IyXa, OCOOCHHO B
3aJBIMJIICHHBIX paiiOHax, MPECTaBISIOT cO00M NCTOYHUKM MYyTarcHOB, IOCTYNAIOIINX B OPraHU3M YeJOBEKa Yepes
OpTaHbI JAbIXaHHUS.

7. MyTtareHsl B OBITY

Bonbioe BHUMaHHE yIENSIOT MPOBEPKE HA MyTareHHOCTh KpacuUTelel i BOJOC. MHOrHe KOMIIOHEHTHI KPacoK
BBI3BIBAIOT MYTallUK Y MUKPOOPTaHMU3MOB, a HEKOTOPEIE - B KYJIBType JTUM(OIHUTOB.

MyTareHHple BEIIECTBA B HPONYKTaX NHTAaHHUS, B CPEACTBaX OBITOBOM XWMHM BBIBIATH TPYAHO H3-3a
HE3HAUUTETbHBIX KOHIEHTPAIMH, C KOTOPHIMH KOHTAKTUPYET YeJIOBEK B pPeajbHBIX YCIOBHUsIX. OIIHAKO €ClIi OHU
WHAYNAPYIOT MYTalliu B 3apOJBINIEBBIX KJIETKaX, TO 3TO MPHUBEACT CO BPEMEHEM K 3aMETHBIM IMOMYJISIHOHHBIM
s¢dexTaM, MOCKOIBKY KaXIbli YEJIOBEK MOTy4aeT KaKylo-TO I03y HHUIIEBBIX M OBITOBBIX MyTareHoB. bbuio Obl
HENpaBWIBHO IyMaTh, YTO 3Ta IPyIa MyTareHOB MOSIBUJIACH TOJIBKO ceifuac. OueBHIHO, YTO MyTareHHbIE CBOWCTBA
nuiy (Hanpumep, adIaTOKCHHBI) M OBITOBOHM cpenbl (Hampumep, IbIM) ObITM W HAa PaHHUX CTaIUsSX Pa3BUTHS
COBPEMEHHOT0 yenoBeka. OIHAaKO B HACTOSILEE BpeMs B HAlll OBIT BBOJUTCS MHOTO HOBBIX CHHTETHYECKHX BEIIECTB,
HMMEHHO 3TH XUMHYECKUE COCTUHEHUS JOIKHBI ObITh 0€30MacHbI.

YenoBeueckre NOMYIISINH YK€ OTSTOLICHBI 3HAYUTENBHBIM IPY30M BpeAHbIX MyTaruid. [loaTomMy 06110 ObI OIIMOKOH
yCTaHABIUBATD ISl TEHETUYECKUX U3MEHEHUH KaKoW-JIMOO JOMYCTHMBIA YpOBEHb, TeM OoJjiee UTO elle He siCeH
BOIIPOC O MOCJEACTBUAX MOMYJIALUOHHBIX U3MEHEHUH B Pe3yJIbTaTe MOBBIMICHUS MyTalMOHHOTO mpouecca. s
OOJIBLIMHCTBA XUMHYECKUX MYTAareHoB (€ciM He ISl BCeX) OTCYTCTBYET MOPOT JEHCTBHS, MOXHO IOJarath, 4To
MpeeNbHO JOMYCTUMON «F€HETUIECKU-TIOBPEXKTAIOIIEH KOHIIEHTPAIH ISl XAMHYECKHX MYTareHOB, KaK M JJO3bI
¢uznueckux HaKTOpOB, CYLIECTBOBATH HE JOJDKHO.

B nenom, Hy>kHO cTapaTbcs MEHbIIE YHOTPeOISTh OBITOBOI XMMHH, C MOIOIIIMMH CPEICTBAaMH padOoTaTh B IepUaTKax.
[Ipu oneHke OmMacHOCTH MyTarcHe3a, BO3ZHHMKAIOUIETO IMOJI BIHMSHUEM (aKTOPOB BHEIIHEW cpenbl, HEOOXOIMMO
YUUTHIBATh CYIIECTBOBAHNE ECTECTBEHHBIX aHTHMYTAareHOB (HapuMep, B muile). B 3Ty rpynimy BXoasT MeTaboIuThl
pacTeHNi 1 MUKPOOPTaHU3MOB — JIKaJIOUAbl, MUKOTOKCHHBI, aHTUOMOTHKH, (DJIaBOHOU/BI.

ITo maTepuanam Interneta.

3aoanus:

1. CocraBbTe Tabnuiy «VICTOYHUKN MyTareHOB B OKPY’KalOIIel cpesie U UX BIMSHUE Ha OPTaHU3M YeJIOBEKa»

‘I/ICTO‘IHI/IKI/I Y TIpPUMEPHI MyTareHoOB B cpene‘ Bo3moxHbIE [T0CIECTBUS HA OPTaHU3M UelIOBEKa

2. Hcnonb3ys TEKCT, chenaite BbIBOA O TOM HACKOJIBKO CEPhE3HO Balll OPraHU3M IOJBEPraercsl BO3IEHCTBHIO
MyTareHOB B OKPY’KaroIel Cpeqie M COCTaBbTE PEKOMEHIAINH 110 YMEHBIICHHIO BO3MOYKHOTO BIUSHUS MyTareHOB
Ha CBOW OpPraHH3M.

IpakTuyeckas padora Ne§, 9. PazBuTne 0MOTEeXHOJIOIMii ¢ MPUMeHEHUEM TeXHUYECKHX
cucteM (OnonH:keHepus, OnonH(popMaTHKa, OMOHMKA) U UX MPUMEHEHHe B 'KU3HU YeJI0BeKa, MOUCK
W aHAJIN3 HHPOPMALMH U3 PA3JINYHBIX HCTOYHUKOB (HayYHAs M y4eOHO-HAYYHAS JIUTepaTypa,
cpeAcTBa MaccoBoii HHGopManum, ceTb UHTEpHET M Apyrue

1. Wzyuute TeopeTHUCCKHUI MaTepra

B 3aBUCUMOCTHU oT BuUaa 00BeKTa pa3an4aroT MHKpOﬁHOTeXHOJIOFI/I]O, (l)HTOﬁI/IOTEXHOJIOFI/IIO H
3000M0TEXHOJIOTHIO.

MHUKpPOCKOTTHYECKUE TPUOBI, XapaKTEPU3YIONIHECs BEICOKUM Pa3HOOOpa3ueM BHIOB U (hOPM, IIMPOKO TPUMEHSIOTCSI
JUTSL TIPOM3BOZICTBA KOPMOBBIX JJ00aBOK, OOTaTHIX O€IKaMu U BUTAMHUHAMH, a TakoKe JUIS MOJTyYeHUs] aHTUOMOTHKOB.
B pszge ctpan u3 rpub0B NOTy9aroT OENKH MUIIEBOr0 HA3HAYEHUS — MUKOIIPOTEHHBI.



NuTencuBHO pa3zBrBaromasicss GUTOOHMOTEXHOJIOTUS OCHOBaHA Ha KyJIbTUBUPOBAHUH KaJUTyCHBIX TKAHEH MIIN KIIETOK
pacteHuil. B reHHOW WH)XEHEPUU HCIOJIL3YIOT TaKXKe MHPOTOIJIACTBI — KJIETKW PACTEHUM, JUIIEHHBIE CTEHOK.
PactuTenbHble KIETKHM CIIy’)KaT MCTOYHUKAMH MHOTHX JICKQpPCTBEHHBIX MPEMapaToB M JAPYTUX OHOJIOTHYCCKU
AKTHBHBIX BEIICCTB.

CaMOCTOSATENNLHOW BETBBIO OWOTEXHOJIOTHU SIBJISICTCS] 3000MOTEXHOJIOTHS, B KOTOPOW HCIONB3YIOTCS  KIICTKU
KHBOTHBIX U YenoBeka. KynbTHBHPOBaHHE KIETOK KHBOTHBIX — HANOOJIEE TPYIOEMKHHN U CIIOKHBIH Tporiecc. Tem
HE MEHee, B HACTOsAIIee BpeMs pa3paboTaHbl CIOCOOBI MPOMBIIUICHHOTO ITOJIYYEHUS TMPOTHBOBUPYCHOTO Ocika
unTepdepona u3 nuMGOOIACTOB YEIOBEKAa M MOHOKJIOHAJIBHBIX aHTUTEN. OHM OCHOBaHBI Ha TOM, YTO KIICTKHU-
ruOpumoMbl  00pa3yroTcs TpH CHUSIHAA JUM(OOIAacTOB dYenmoBeKa (OMyXOJeBble KIIETKH, CIIOCOOHBIE K
HEOTPaHUYCHHOMY POCTY) U MOHOKJIOHAJBHBIX aHTUTEN (KOTOPBIC BHIPAOATHIBalOT JTUMGOIHTHI). IMEHHO Takue
THOPHUIOMBI M CIIOCOOHBI CHHTE3UPOBATh O€TTOK MHTep(epoH.

3M6pI/IOHaJ'H)HI)IC TKaHHW UCIIOJIB3YIOTCA JIA PCIIPOAYKIHNU BUPYCOB U B IIPOU3BOACTBC MPOTUBOBUPYCHLIX BAKIIMH.
Knerkn u TKaHH JKMBOTHBIX SIBISIOTCS TaK)Ke€ MCTOYHHKAMH BLICOKO3(I)(1)CKTI/IBHLIX HUMMYHOMOIYJIATOPOB,
MPUMCHAOINNUXCA NJI KOPPCKIIUU HapyHICHI/Iﬁ HUMMYHHUTCTA.

I'nmaBHbBIl KpuTepuil mpu oTOOpEe MPOAYLEHTOB — CIOCOOHOCTH CHHTE3HMPOBATh LIENEBOM MpOoAyKT. OnHaKo
MHUKPOOHOJIOTHYECKas MPOMBIIUICHHOCTh MPEABSBISIET K MPOAYLICHTaM Psii IPYTUX TpeOOBaHUH, BaXKHBIX C TOUKH
3peHUs TEXHOJIOTUH MPOU3BOACTBA. MUKPOOPraHU3MBbI TOJIKHBI:

1) 001a1aTh BRICOKOW CKOPOCTBIO POCTA;
2) UCTIONIB30BATh JJIS XKU3HEESITEIbHOCTH JICIIEBbIC HEMHUILIEBBIE CYOCTPaThI;
3) OBITh YCTOHYMBBIMH K 3apaKEHUIO TIOCTOPOHHEH MUKPOQIOPOH.

Bce 3T0 mo3BONAET 3HAYMTENBHO CHHU3MTH 3aTpaThl HAa IMPOM3BOJCTBO ILIENEBOro NpoaykTa. OTHOKIETOYHBIE
OpTaHU3Mbl, KaK TpaBUIIO, XapaKTepPH3YIOTCs 0oJjiee BBICOKHUMH CKOPOCTSMH CHHTETHYECKHX IPOIECCOB, YeM
BBICIINE OpraHu3Mbl. Tak, kopoBa Maccoil 500 Kr B Te4eHHE OJHUX CyTOK CHHTE3UpyeT okoio 0,5 kr Genka, Takoe
e KOJIMYeCTBO OejKa 3a OJJHH CYTKH MOYKHO MOJYYHUTh C MTOMOIIBIO 5 T APOAOKEH.

OcoOblif nHTEpec Kak OOBEKTbl OHOTEXHOJOTMYECKUX pPa3pabOTOK MPeNCTaBISIIOT  (HOTOCHHTE3HPYIOLIHE
MUKpoopraHu3Mbl. OHH HCTIONB3YIOT B CBOCH JKU3HEESITEIPHOCTH SHEPTHIO CBETA, CHHTE3UPYIOT Pa3HOOOpa3HbIe
BEIIECTBA KJIETOK B pE3yJibTare BOCCTAHOBJICHUSI YTIJIEKHUCIOTHI, COMPSIKEHHOTO C OKHCICHHUEM  BOJBI
(umaHOOaKTepUN W DYKAPUOTHI), CIIOCOOHBI K YCBOGHHWIO aTMOC(HEPHOro a3oTa (IMPOKApUOTHI), T.e. OO0XOASITCA
CaMbIMH JICIICBEIMA UCTOYHHUKAMH YHEPTHUH, YTIIEPOJ1a, BOCCTAHOBUTEIBHBIX SKBUBAJICHTOB U a30Ta.

BrIiroHsiM 00bEKTOM 7151 OMOTEXHOJIOTHH SBJISIIOTCSA TePMO(UIbHBIE MUKPOOPraHn3Mbl. OHM ONITUMANIBHO PACTYT
npu Bbicokux Temmeparypax (60-80°C, ornensuble npenctaButenu a0 110°C u Bble, B NOJBOAHBIX BBIOpOCAax
CBEPXTOpSYMX BOJ] HA OOJBIIMX OKEAHWYECKUX TITyOMHAX HalIeHbl MUKPOOPTaHU3MbI, CIOCOOHBIE Pa3BUBATHCS MO
naieHueM mnpu Ttemmeparypax Ao 300°C), uyTo 3aTpynHseT pa3BUTHE MNOCTOPOHHEW Mukpoduopsl. Cpenu
TepMOQHIOB OOHAPYKEHBI IIEHHBIE NMPOAYIIEHTHI CIIUPTOB, AMUHOKHCIIOT, (JEPMEHTOB, MOJIEKYIISIPHOTO BOJOPO/A.
Ux npuMeHeHue 03BOIISIET CHU3UTD 3aTPaThl Ha CTEPUIIM3ALIUIO IPOMBIIIJIEHHOTO 000pyI0BaHuUSs, @ CKOPOCTh pOocTa
1 MeTabosinueckasi akTUBHOCTH B 1,5-2 pasa Bellle, 4eM y Me30(pHIUIOB (TeMIIEpaTypHbIH ONTUMYM cocTaBisieT 20—
45°C).

1. 3anomauTe TAOIUILY:

[IpoayKT GMOTEXHOIOTHYECKOTO TIpoIiecca OO0beKT 11 GMOTEXHOJIOTHIECKOT0 TpoIiecca

X71eb

Ksac

Buno

Kedup

CwMmertaHa

Ilenunminu




HNucynun

AHTHOHOTHK XJIOPEJITNH

1. Cpenaiite BBIBOJ: KaKHe€ OPraHU3MbI MOTYT HCIOJB30BaThCS KaK OOBEKTHI OMOTEXHONOTHMH M B KaKHX

OTpacIIIX MOKHO MCIIOJIb30BaTh MPOIYKTHI JAHHBIX OMOJIOTHYECKUX MPOIECCOB.
IIpakTHyeckas padora Nel(.Pemenne 3ko10ru4ecKux 3aaaqy
1 BapuanT

1. Ha ocHOBaHWM MpaBWJIa IKOJOTHYECKON NMHUPaMHIBI OMPEAETUTE, CKOIBKO HYKHO 3€pHa, YTOOBI B JIECY
BBIPOC OJTMH (QUIIMH MacCoi 3.5 KT, €CIIH Ieb TUTAHMI HUMEET BUI: 3€PHO 371aKOB - MBIIIIH - IOJIEBKA - XOPEK
- .

2. YCTaHOBUTE COOTBETCTBHE MEXKIY OPTaHU3MOM M TPO(DUYECCKHM YPOBHEM SKOJIOTMYCCKOW MUPAMUIBI, HA
KOTOPOM OH HAaXOIHWTCS, M BIIMIIHNTE B TaONHUIy: pacTeHUs, OpEN-3Mees], JATYIIKA, MAKPOCKOTTMIECKUI
rpuo, KYK.

[Iponyuent

KoncymenT 1 mopsinka

KoncymeHT 2 mopsinka

KoncymenT 3 mopsinka

Penynent

3.

3amaya. OHa PHICH CheAACT B CYTKH 5 Kr nuiy. Kakoe MakCMMalbHOE KOJIMYECTBO PhICEH BHIKHUBET B JIECY
¢ ouomaccoit 10950 TOHH B roji, €CIM KOJIUUECTBO AocTyHOM mutm 0,1%.

2 BapuaHT

1. Ha ocHOBaHHMH TNpaBWJIa SKOJOTHYECKOW MHUPAMHIBI OMPEEINTE, CKOIBKO OpJIOB MOXKET BBIPACTH TpPHU
Hanmauu 100 T 3)1aKOBBIX paCTeHHH, €CIIH IIETh MMTAaHWUS UIMEET BHI: 3JIaKH - Ky3HEUHKHU- JIATYIIKHA- 3MEH-
Opert.
2. Onpe)lenHTe Maccy KOMIIOHCHTOB IICITH ITNTaHWA, €CJIM U3BECTHO, YTO Macca KOHCYMeHTa TpeTBeFO HOp;I):[Ka
COCTAaBIISIET 8 KT
KoMMmOHEHTHI LIeNH MATAHUSA Oo0mras Mmacca
DduronankToH

Mernkue pakooOpasHble

PEIOEI

Brinpa

1. xr

3.

3azgaua. JleTy4ast MbIIIb 32 OIHY HOYb CheJaeT npuMepHo 4 T HacekoMbiX. He Menee 20% numu neTydux
MBIIIEN cocTouT U3 koMapoB. KoMap Becut npumepHo 2,2 Mr. JletHuit ce3on anutces 90 nueit. Onpenenure,
CKOJIBKO KOMapOB MOKET ChECTh JIETy4asi MBIIb 33 OJIHO JIETO.

Kpurtepun ouenkn:

5 0auioB BBICTABIACTCS, €CIIM paboTa BHINOJHEHA B TOJTHOM O0BEME C COOJNIOJCHHEM HEOOXOIUMON

rocinenoBatenbHOoCcTH. CTyAeHT padoTal TOJNHOCTHIO CaMOCTOATEIBHO: TOHo0pain HEOOXOAUMBIC IS

BBINIOJIHCHUS HOpCAjlaracMbIX pa60T HCTOYHHKH 3HaHI/If/’I, IIOKa3aJIn H€O6XOI[I/IMLIC AJIg MPOBCACHUA

MIPAKTHYECKUX M CaMOCTOSITENIFHBIX pa0dOT TeOpeTHdecKue 3HAHMS, MPAKTHYECKHEe YMEHHUS W HaBbIKU. PaboTa




oopMiieHa aKKypaTHO, B ONTUMAILHON ISl (PUKCANMHU pe3ynbTaToB Gopme. Dopma PuUKcalii MaTepruaioB
MOJKET OBITh MPEIJIOKEHA MPETIOaBaTEIeM UM BEIOpaHa CAMUM CTYICHTOM.

4 6aj1a BRICTABIISCTCS, €CJIA paboTa BEITIOJTHEHA CTYACHTOM B IIOJTHOM 00BbEME U CAMOCTOSATEILHO.

JonyckaeTcs OTKJIOHEHHE OT HEOOXOIMMOW TIOCIEAOBAaTEeIbHOCTH BBIIOJNHEHUS, HE BIHAIONIEE Ha
MPaBUJIBHOCTh KOHEYHOTO pe3yibTara (MepecTaHOBKa ITYHKTOB THIIOBOTO IUTaHA TMIPH XapaKTEPUCTHKE
OTJENBbHBIX TEPPUTOPUI WU CTPAH U T.1.).

Hcnonb3oBanbl yka3aHHbIE MPENOJABATENIEM WCTOYHUKM 3HAHWH, BKJIIOYAsl CTPAHMILBI ariaca, TaOMuIbl U3
MPWIOKEHUS! K Y4eOHHUKY, CTPaHHUIBI M3 CTAaTUCTHYECKHX COOPHHMKOB. PaboTa mokaszaia 3HaHHE OCHOBHOTO
TEOPETUYECKOr0 MaTepuaja W OBJaJCHHE YMEHHSIMH, HEOOXOAUMBIMHU Ul CaMOCTOSTEIBHOTO BBIIOJIHCHHUS
pabotbl. JlomycKaroTcss HETOUHOCTH M HEOPEKHOCTH B O()OPMIICHUH PE3YIBTATOB PaOOTHI.

3 Oana BBICTaBISIETCS, €CIM pabdOTa BHIIOIHEHA W OQOPMIIEHA CTYICHTOM C TOMOINBIO MPENoaaBaTels WIH
XOPOILO MOATOTOBJIEHHBIX W Y€ BBIMOJHUBIINX Ha "OTIWYHO" AaHHYIO pabOTy CTyAeHTOB. Ha BhimomHeHHe
paboTHI 3aTpadyeHO MHOTO BpeMeHH (MOXKHO JaTh BO3MOXKHOCTH J0jAeNarh padory gaoma). CTyAeHT MmoKasam
3HaHHUA TCOPCTHUUYCCKOro Marcepuajia, HO MCIHBIThIBAJ 3aTPYAHCHHUA IIPU CaMOCTOSTEIIbHOMN pa60Te C KapTaMu
aTiaca, CTATUCTUYECKUMH MaTepHaiaMu, reorpapuiyeCKUMAU HHCTPYMEHTaMHU.

2 Oayuta BBICTAaBIISIETCS B TOM Ciy4Yae, KOTJla CTYJISHT OKa3aJiCsl He MOATOTOBJICHHBIM K BBIMOJHEHHUIO 3TOU
pabotsl. IlomyueHHbIe pe3yabTaThl HE TO3BOJISIIOT CAEIATh IPABUIIBHBIX BBIBOJOB U MOJHOCTBIO PACXOISTCS C
MOCTaBJICHHOH 1enbt0. OOHapyKEeHO II0X0€ 3HAHUE TEOPETHYECKOro MaTepHrata U OTCYTCTBUE HEOOXOIUMBIX
yMeHHHA. PyKOBOACTBO M MOMOIIb CO CTOPOHBI MpENojaBaTeNii M XOpOIIO MOATOTOBIEHHBIX CTYIEHTOB
He3(pPeKTUBHBI 13-3a INIOXOH OATOTOBKH CTYACHTOB.

CTYILeHT B TCUYCHUC CEMECTPa NOJIKCH BBIINIOJHUTL BCC MPAKTUYCCKHUE 3a1aHN.

TecToBbBIC 3a1aHUA:

1. HeoOX01uMBbIM BEIIIECTBOM B KJIETKE, YYACTBYIOIIUM MTOYTH BO BCEX XUMUYCCKUX PEAKITUSAX,
SIBIISIETCS

1) monucaxapun

2) MOJTUTIIETITH.T

3) MONMHYKIIEOTU ]

4) Bona

2. YrieBodbl B KJIETKE BBIITOJIHSIIOT
1) TpaHCTIOPTHYIO (HYHKIIUIO

2) TEpMOPETYIATOPHYIO

3) CTpyKTypHYIO

4) KaTaTUTUYECKYIO

3. Ilpu pacuieruieHu Kakux OpraHudeckux BemiecTB oopaszyercs 38, 9 xkJIx?
1) yrneBonos

2) GenkoB

3) KupoB

4) HYyKJIEMHOBBIX KUCIIOT

4. OcHoBHas GYHKIUS KIETOYHOTO IIEHTPa 3aKIIF0YaCTCs B!



1) Perynsimum sxu3He e TeIbHOCTH KICTKH
2) buocunTese OGenka

3) Yuactuu B KJICTOUHOM JICTICHUH

4) Y nBoenun JJHK

5. Bce yactu KJIETKH CBsI3aHBI MEKY COOOM C MOMOIIBIO
1) o6omouku

2) sanpa

3) nuTOIIa3MbI

4) BakyoJIeH

6. Ecniu B pacTUTENbHON KIIETKE HAPYIIASTCS CHHTE3 XJI0pO(HILIa, TO
1) B Hell mpekpalaercss CMHTE3 OPraHUYECKUX BELLECTB

2) oHa nepecTaeT AEIUTHCS

3) y Hee yCcUIIMBAeTCs MPOIIeCcC MOTIOUICHHS KUCIOpoaa

4) oHa rorubaer

7. BeiOepuTe MpaBUIBHYIO TIOCIECIOBATEIBHOCTD Tiepeiaun nH(GOPMAIIMU B TIPOLIECCE CUHTE3a
OeJka B KJIETKE:

1) AHK — undopmarmonnas PHK — 6enox

2) AHK — tpancnoptHas PHK — 6enox

3) pubocomansuast PHK — tpancnopraas PHK — 6enox

4) pubocomansaas PHK — JIHK — Tpancnopthas PHK — 6emnok

8. benok B KlleTKe CHHTE3UPYETCS:

1) Ha puGocomax

2) B sipe

3) B nuzocomax

4) Ha rnaakoit sHI0OIIIIa3MaTUYECKON CeTH

9. I'erepoTpodHbIE OpraHU3MbI CIIOCOOHBI:

1) ITornomare COTHEYHYIO SHEPTUIO

2) BouTbIBaTh HEOPraHUYECKHE BEIECTBA U3 MOYBBI

3) Mcnonp30BaTh TOJIBKO FOTOBBIE OPraHUYECKHE BEIIECTBA
4) Co3naBaTh OpraHM4eCKUE BEIIECTBA U3 MUHEPAIBbHBIX

10.K peakmusiMm sHEPreTUYECKOr0o 0OMEHa OTHOCHT:

1)Okucnenue riroKo3bl

2) PacTBOpeHue coseil HaTpus B BOJe

3) Cuntes Oenka

4) dortocunTe3

11. Opranusm, TeHOTHUIT KOTOPOT'O COAECPKUT OJMHAKOBBIE AJIJIEIM OJHOTO T€HA, Ha3bIBAIOT
1) roMO3UTOTHBIM

2) ruOpUIHBIM

3) TeTepO3UrOTHHIM

4) TOMUHAHTHBIM

12. Hayka, uzydvaromias ABa (yHIaMEHTAIbHBIX CBOMCTBA YKUBBIX OPTaHU3MOB —
HaCJICACTBCHHOCTh U U3MCHYUBOCTD, —



1) Huronorus

2) Cenexnus

3) I'enernka

4) Dmbpuonorus

13. Pacmeruienue gpenotunoB B motromctse 9:3:3:1 HaOmonaeTcs mpu CKpeuBaHUH
1) AABBxAaBB

2) AABBxaaBB

3) AABsxAaBB

4) AaBexAaBg

14.Y cobak uepHas mepcTs (A) JOMUHUPYET HaJl KOPUUHEBOH (a), a KOpOTKOHOrocTh (B) — Hapg
HOpMaybHOU JHOU HOT (D). BeiOepure reHOTHIT YepHON KOPOTKOHOTOM co0aKH,
reTepPO3UTOTHON TOJIBKO MO MPU3HAKY JUTUHBI HOT.

1) AaBb

2) Aabb

3) AABD

4) AABB

15. Ykaxxute reHOTHI reTepo3UroTHON 0CO0Hn
1) Aa

2) aa

3) AABB

4) aB

16. OrpannunBaromuM GakTOpOM 7S pa3BUTHS KU3HHU B BEPXHHUX CIIOSX
1) atmocdeps! sBiIsIETCS

2) Hu3Kas TeMieparypa

3) pa3peXeHHOCTh BO3AyXa

4) 5xeCTKO€ YIbTpa(HrOIETOBOE U3TyUEHUE

5) HU3KOE /1aBJICHUE

17. B3auMOBBITOJIHOE CYIIECTBOBAHNE OPTAaHU3MOB Pa3HbIX BUIOB — 3TO:
1) XUIITHUIECTBO

2) HaxJIEOHHYECTBO

3) cum6mo3

4) KOHKYpEeHLIUS

18.IIponynieHTHI B IpoLecce KpyroBopoTa BEIIECTB
1) CUHTE3UPYIOT OpraHUYECcKre BellecTBa

2) pa3naratoT OpraHUYECKUE BEIIECTBA

3) pa3yararoT MMHEpaJIbHbIE BEIIECTBA

4) cUHTE3UPYIOT MUHEPAJILHBIE BELIECTBA

19. K xorcymentam |1l mopsimka oTHOCSTCS
1) pacTuTENHHOSITHBIC

2) IepBUYHBIC XUITHUKA

3) BTOpUYHBIE XUIITHUKA

4) KpOoBOCOCYIIIHE



20. K rimo6anpHbIM U3MEHEHHSIM B OHOC(Epe OTHOCST

1) 3arpsi3HEHNE MOYBBI B OTJIEIBHBIX PETHOHAX OTXO/JaMHU CEIbCKOXO03SHCTBEHHOIO MTPOU3BOICTBA
2) 3arpsi3HEHHE BO3/lyXa OTXOJaMH IIPOM3BOJICTBA B 30HE PACIIOIOKEHUSI XUMHUECKOTO 3aBO/1a

3) yHUUTOXEHUE TTOKapaMHU JIECOTapKOBOM 30HBI TOPOIA

4) cokpallleHuE Ha [IJIAaHETE 3aI1acoB IPECHOM BOJBI

21. IlpupoaHbIe TEPPUTOPUH, HA KOTOPBIX 3alpelleHa X035 HCTBEHHAs EsATeILHOCTh YeIOBEKa C
IEJIbI0 BOCCTAHOBIICHHSI YUCIICHHOCTH TIONYJISIIINA PEIKUX BUIOB PACTCHUN W KHBOTHBIX, OXPAHBI
(bropsl U GayHbI, IPEICTABIAIOT COO0H

1) arporieHo3b1

2) 3aroBeTHUKHI

3) 6oTaHHYECKHUE CaIbl

4) nosne3anrTHHIE JIECHBIE TTOJIOCHI

HNHcTpyKuus 10 BbINOJIHEHUIO.
[Ipy BBIIONHEHUHM TECTOBBIX 3alaHHl OOYYAIONIMKCS JOJDKEH BHIOpPAaTh OJWH WM HECKOIBKO BEPHBIX

OTBE€TOB M3 NMPEAJIOKECHHBIX BApUAaHTOB.

© N O~ wWDdRE
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Kputepuu onieHuBaHus:

- 5 6aJUI0B BBICTABIISIETCS, €CJIM MPaBUJIbHBIE OTBETHI AaHbl Ha 85-100% Bompocos

- 4 Gaju1a BBICTABJISICTCS CTYACHTY, €CJIH MTPABIILHBIC OTBETHI JaHbl Ha 65-84% BOmpoCoOB

- 3 Gaju1a BBICTABJISICTCS CTYACHTY, €CJIH MTPABIILHBIC OTBETHI JaHbl Ha 50-64% BOmpoCcoOB

- 2 Gajuta BBICTABIISICTCS CTYICHTY, €CIIU IPaBUJIbHBIE OTBETHI AaHbl Ha MeHee 50% TecTOBBIX 3aaHuil

TeMBI JOKJIaI0B M0 THCHUTINHE Brojgorus:

AHTHOWOTHKH H 3]I0POBBE YEIOBEKA: MTPABJIA U BHIMBICEI.

BrusiHue Ba)XHOCTH BO3yxa B aTMOC(EPHOTO JaBIIeHHs Ha 3/JOPOBhE YEIIOBEKA.
I'toren u 310poBbE UeIOBEKa.

Bupyckr - 6ena 21 Beka.

Bnusinue ctpeccoB Ha 3710pOBbE UeIOBEKa

HckyccTBeHHbIE OpraHbl - MpobiieMa 1 MepCIIeKTHBHI.

Mopnas ogexia u 310pOBbE.

[poriecc 3BosmtorK OHOchephI.

O30HOBBIE JIBIPBI: YTPO3a U PEATLHOCTb.

. CoBpeMeHHBIE B3IJISA/bl Ha IPUPOJLY CTAPCHUS.

. CTBOJIOBBIC KJIETKH U BbIPAIMBAHUE OPTaHOB U TKAHEH.

. DakTopHbI, BIUSIONIHE HA pa0OTOCIIOCOOHOCTh M YTOMJIGHHE B Y4€OHOM ITpOIecCe.
. BiusiHue TabayHOrO IbIMa Ha OPraHU3M YejIOBeKa.

. bauzHens! — moxoxxu unu Het?

. 300Tepanus — BbIlyMKa W PEAIbHOCTH?

. Kode — Bpen wim nonesza?

. Anieprus Kak nposiBliecHue UMMYyHOAeHIHTA.

. ButamuHBI 1 ©X POJIH B OpraHU3ME YeIOBEKa.

. Hayunbie u aTHueckue npoOieMbl KIIOHUPOBAHMS.

. BererapuaHCTBO: «3a» U «IIPOTHUBY

. I'MO: numa 6yayIero Wi puck st 30POBhS?

. JlobaBKkm, kpacuTe M U KOHCEPBAHTHI B MUIIEBBIX MPOTyKTAX.

. Mup HaHOTEXHOJIOTHH - BO3MOXHOCTH MMPUMEHEHHS B OMOJIOTUN U METUIIHHE.



24. TlecTrnuasl — HEOOXOIUMOCTD WIIH Bpe?

25. AccOpTHMEHT pacTeHUH, IPUMEHIEMBIX JUIS 03€JICHEHHUsI BHYTPEHHETO HHTEPhEepa U UX MOJIC3HBIC
CBONCTBA.

26. TIporeoMuka, FTeHOMHKA, META0OJIOMHUKA - HOBbIC HAMPABICHUS B OUOJIOTHH.

27. YUto ckpbIBaeTCA B YaIIKe qasi?

28. Dkojoruueckas 0MoTexHoaorusi. OCHOBHBIC TCHACHIIMH Pa3BUTHSL.

29. TlepcrieKTUBBI CENEKIMU KaK peleHHe TTI00aTbHBIX IKOJIOTHISCKUX MPOOIeM.

30. BruopuTMBl — BHYTpEHHHE Yachl YeJIOBEKa. BHOPUTMBI KHU3HH.

31. BrIToBEIC OTXO/BI YenoBevyecTBa. Kak cactuch oT Mycopa.

32. Mcnonp3oBaHue JeKapCTBEHHBIX PACTCHUH HAIIETO Kpas.

33. AHTHOMOTHKH — MOIIHOE OPYKHE COBPEMEHHOM MEIUIIHEI.

34. Benku kak OCHOBA JKU3HHU.

35. buonornyeckast pojib KApOTUHA U KAPATHHOUIOB.

36. VckyccTBEHHBIE KHUPBI - YTPO3a 3T0POBBIO.

37. Caxap u caxap0o3aMEHHUTEIIH: 3a U IPOTUB.

38. DnexTpoHHbIE cUrapeTsl. BiusiHre Ha OpraHU3M YellOBEKa.
Kpurepun oueHuBanus:

5 6ann0B BbICTaBJIsIETCsl, €CIIM JOKJIAJ COAEPKUT COOCTBEHHbIE B3IJIIBI OOydarollerocs Ha mpoonemy,
oOyuaromuiics Tiy0OKO W MOJHO PAacCMOTpEN MOAHATYIO IMpoOjieMy, IOKa3al YMEHHE BBIIENATH TIJIaBHOE,
aHaJM3UPOBaTh, CyMeJ MPaBWIBHO OTOOpaTh (aKTHUECKH MaTephai Uil apryMEHTAallWd, MOKa3al yMEHHE
CpaBHHUBaTh pedeprupyeMble HCTOYHUKH, pa3Hble TOYKM 3pEHHUS, TeMa HayyHO OOOCHOBaHA. NaHbl OTBETHl Ha
JOTIOJTHUTEINILHBIE BOIIPOCHL. JloKIaa HarmucaH NpaBIiIBHBIM JIUTEPATYPHBIM S3BIKOM, TPaMOTHO oopMIteH.

4 0aJ1a BBICTABJISIETCS, €CIIH JTOKIIA/ COJEPKUT COOCTBEHHBIE B3TJISIBI OOYUAIOIETOCs Ha IPOOIeMy U ero
BBICTYIUICHHE COTPOBOXKIACTCS apTyMEHTAIIMEeH TOUKH 3PEHUS NCTOPUKOB WIIH MOJIUTUICCKUX JACsITeIeH, HO HE TaHBI
OTBETHI Ha JIOTIOJIHUTEIIHHBIE BOTIPOCHL.

3 fanna BBICTABISICTCS €CNM JIOKJAJ] YaCTHYHO COJCPIKUT COOCTBEHHBIE B3IVIS/IBI OOY4YarolIerocs Ha
npobieMy, B paboTe IPUBOIUTCS TOIBKO OHA TOUKA 3pEHHMS Ha IPo0IIeMy, CyTh IPOOIEMBI PACKpPBITa HE OJHOCTHIO;
OTBCThI Ha AOTIOJTHUTCIILHBIC BOIIPOCHI HE JTaHbI.

2 0ans1a BBICTABJIICTCS B TOM CiIydae, KOrza MOAHsTas MpodjeMa pacKpbITa HeJOCTaTOUYHO MOJIHO, HE BCETa
MPaBUILHO BBIJIEISIETCS TIIaBHOE, Oe/ieH PakTHUeCKHi MaTeprall, MaJlo HCIOIb30BaHO JIOTIOTHUTEIBHON TUTEPATYPHI.
Hoxnan ohopmiieH HeNpaBUIBHO: UMEIOTCS HapylleHus Joruku. Hammcan rpamotHo.

CTyneHT B TEUCHHE CEMECTPA MOXKET MOJITOTOBHUTH JI0 2 JTIOKJIAJOB.

3. MeToauueckue MaTepHuaJibl, ONPEeaACIaAIONINEe MPOUECAYPbI OLICHUBAHUA 31{31{1/11‘1, yMEHHﬁ, HAaBbIKOB
u (I/I.]'II/I) ONbITA A€ATECJABbHOCTH, XaPAKTCPU3YIOIINX ITAllbI (bOpMHpOBaHHﬂ KOMIeTeHIIii

IIpouenypa oneHuBaHUS 3HAHUI, YMEHHI, HAaBBHIKOB U (WJIM) OIBITA JIEATENILHOCTH, XapaKTEPHU3YIOUINX
3Tarsl (GOPMUPOBAHUS KOMIIETEHIIMH COCTOUT U3 TEKYILETO KOHTPOJIS.

Tekymuii KOHTPOJIb YCIEBAEMOCTH TMPOBOJIUTCS C  HCIIOJIB30BAaHUEM  OIICHOYHBIX  CPEJICTB,
MPEACTABICHHBIX B 1. 2 JAHHOT'O MPUIIOKEHUs. Pe3yabTaThl TEKyIIEro KOHTPOJIS JOBOJIATCA A0 CBEACHUS CTYI€HTOB
0 TIPOMEXYTOYHOW aTTECTAllMd M YUYHUTHIBAIOTCS NPY OICHWBAHWW 3HAHWH, YMEHHH, HAaBBHIKOB M (WJIM) OIBITA
JEeSTENbHOCTH.



IIpusoxenune 2

METOJUYECKHME YKA3AHUSA U1 OBYUYAIOHINXCSA 11O OCBOEHUIO JUCIUIIJIMHBI (MOAYJIA)

OYVYI1.08 Buosorus

Metoanyeckre ykazaHUsl Uil CTyAEHTOB 1o ocBoeHuto auctmiuimd OYIL.08 Buomorus sBnsioTcs  yacThio
pabodeil mporpaMMbl TUCIMILIHHBI (IPHIIOKEHNEM K paboueil mporpaMme).

Pabouas mporpamMma AMCHIUTUTHHEI YTBEPKIAETCS TUPEKTOPOM KoJuiemKa sl n3ydenus: mpucrurminasl OYIL.0S
Buonorus. Onpenenser uenu u 3agav AUCLUILINHEL, HOPMUPYEMBIE B XO€ €€ U3YUEeHHUS] KOMIIETCHLIUN 1 X KOMIIOHEHTBHI,
coJiep)kaHue W3y4aeMoro Marepuana, BUABI 3aHATHH M 00bEeM BBLICISIEMOTOo Y4eOHOTO BpPEMEHH, a TaKXkKe IMOPSIOK
M3y4eHus U npenogaBanus yueoHoi qucumoinael OYI1.08 buomorus.

Pabotas ¢ paboueit mporpaMMoii AUCHUILIHHBL, HEOOXOANMO 0OpPaTUTh BHUMAHKE Ha CIIEAYIOIIEe:

— HEKOTOpbIe pazaensl uin TeMbl auctuiuinael OYI1.08 Buonorus He pa3OuparoTcs Ha JISKIUSX, & BEIHOCSTCS
Ha CaMOCTOATEJIFHOE U3YUYEHHUE 110 PEKOMEHyeMOl y4eOHOM IuTeparype 1 yueOHO-METOIUUECKUM pa3paboTKaMm;

— coJiep)KaHUE TeM, BBIHECEHHBIX Ha CaMOCTOSTEIbHOE W3y4YCHHE, B 0053aTCIHLHOMIIOPSIKE BXOAUT COCTABHOM
Y4acTbIO B TEMBI TEKYILETO ¥ IPOMEKYTOYHOTO KOHTPOJIS;

Jlis TOATOTOBKM K TEKYIIEMY KOHTPOJNIO CTYAEHTHI MOTYT BOCIOJB30BaThCs OIICHOYHBIMH CpEICTBaMH,
npencraBieHHbIMU B [Ipunoxenun 1 k pabodeii mporpamme aucruruinasl OYI1.08 buonorus.

1. Onucanne nocaenoBaTenLHOCTH NeiicTBHII CTYAeHTa
[Ipuctynas k nzyuenuto aucuurinasl OYI1.08 buonorus HeoOX0OMMO B MEPBYIO OuYepelb O3HAKOMHUTBHCS C
cojJiepkaHreM padoueil MporpaMMbl AUCHUIUIMHEL, T1ie B pa3aene «CTpykTypa U coJiepKaHue JUCIUTUIHHBI (MOTYJIs)»
MPUBEACHO O0Ilee pacHpeieieHue YacoB ayAUTOPHBIX 3aHATHA U CaMOCTOATEILHONH paboThl IO TeMaM TUCLUIUIMHBI U
BUJIaM 3aHSTHMH.
3anorom ycremntHoro ocBoenus auctuiuinabl OYI1.08 bromorus siBisieTcs mocemenre JeKIIMOHHbBIX 3aHATHH U
BBINOJIHEHUE TPAKTUYECKUX PabOT, TaK KakK MPOITYCK OJHOTO, a TeM 0oJjiee HECKOJIIBKUX 3aHATHI MOXET OCJIOXKHHTh
OCBOEHUE Pa3/IeIoB Kypca.
Jlexumy MMErOT LEenblo AaTh CUCTEMATH3MPOBAHHBIE OCHOBBI HAYYHBIX 3HAHHUU MO COAEP)KAHUIO JUCLMITINHBI
OVII.08 buonorus. [1pu uzyuenun u mpopaboOTKe TEOPETHIESCKOTO MaTepraia He0OX0IUMO:
— TIOBTOPHUTH 3aKOHCTIIEKTHPOBAHHBIM Ha JIEKIMOHHOM 3aHATHM MaTepHal H JOIOJHUTh €ro C YYEeTOM
PEKOMEHIOBaHHOM 110 TaHHOW TEME JIUTEPATYPHI;
— TP CaMOCTOSITEIbHOM M3YYE€HUN TEOPETUIECKON TEMBI IOJITOTOBUTH KOHCIIEKT, MCIIOB3Ysl PEKOMEH/IOBAaHHBIE B
paboueil mporpaMMe TUCUMIUINHBI JINTEPATYPHbIE HCTOYHUKH U 3JIEKTPOHHBIE 00pa3oBaTebHbIE PECYPCHI.
[IpakTudeckue 3aHATHS TPOBOMASATCS C LENBIO YITyOJeHHS U 3aKPEIUICHUs 3HAHUH, TOYYSHHBIX Ha JIEKIUSX, B
MpoIiecce caMoCTOSATENFHON paboThI ¢ y4eOHOH TUTepaTypon.
B xozxe mpaktrdeckoro 3aHATHS 00y4arolmInecs BBIIONHAIOT OJHO MPaKTHYECKOE 3aJaHHe MOJ PyKOBOJICTBOM
MIperoAaBaTessi B COOTBETCTBUH C M3yYaeMBbIM COJIEP)KaHHEM YIeOHOTO MaTepraa.
Brimonnenne o0y4aonmMucs MIpakTHYECKUX 3aJaHUH HAallPaBJICHO Ha!

- 0000mIeHre, CUCTeMaTH3aIuio, YIIIyOJieHHe, 3aKperuieHHe TOJIYYeHHBIX TEOPEeTHYECKUX 3HAHUI o
KOHKPETHBIM ~ TE€MaM  JTUCIUILTUHBL

- ¢opMupoBaHHWE YMEHHH TPUMEHSITH MONyYeHHBbIE 3HAHWSA Ha TMPAKTHKe, pealn3aluio eIMHCTBA
HMHTEJUICKTYalbHOM U MPAaKTUYECKON ACSITEIbHOCTH;



- BBIPa0OTKYy TMIpH pEIIeHHH TMOCTaBICHHBIX 3a/ad TaKuX MPOo(EecCHOHATPHO 3HAYMMBIX KadecTB, Kak
CaMOCTOSITENILHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOpPYECKAsl MHUIIHATHBA.

2. CamocTosiTe;IbHAsi paGOTa CTY/IeHTa
CamocTosiTenbHas paboTa - 3TO BUJ Y4eOHOW IEATENBLHOCTH, NMpPeAHA3HAUYCHHBINA I MPUOOPETEHUS 3HAHHIMA,
HaBBIKOB ¥ YMEHHUI B 00BbeMe M3ydaeMol AMCHHILINHEI cornacHo TpeboBanmsiM OI'OC cpemnero mpodecCHOHAIBHOTO
00pa3oBaHUsl, KOTOPBIH BBHIMOJIHACTCS OOYYAIONIMMUCS WHIUBHIYaIbHO U MPEAINONaracT akTHBHYIO POJIb CTYJICHTA B €€
OCYIIIECTBICHUH U KOHTPOJIE.

Lenu camocToATeNbHON pabOTHI:

— CcHCTeMaTH3aIys M 3aKPEIUICHNE MTOYYEeHHBIX TEOPETHISCKUX 3HAHUH M MPAKTHIECKUX YMEHHUH CTYICHTOB;

— yrayOJeHue U pacuIMpeHHe TeOPETHUSCKUX 3HAHUH;

— (¢opMupoBaHHE YMEHHH HCIIONB30BaTh HOPMATHBHYIO, MPAaBOBYIO, CHPABOYHYIO JOKYMEHTAIHIO U
CHELUANILHYIO JIUTEPATYPY;

— Pa3sBUTHUC IIO3HaBaTCIbHBIX CocoOOHOCTEH u AKTUBHOCTH CTYACHTOB! TBOp‘ICCKOﬁ WHUIIMATUBBI,
CaMOCTOSITEIIEHOCTH, OTBETCTBEHHOCTH U OPraHH30BaHHOCTH;

— (bopMupOBaHHE CaMOCTOATEIFHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHIO
U caMopeaTn3aliy;

— BOCIHMTaHHE CaMOCTOSATENILHOCTH, KaK JIMYHOCTHOT'O KayecTBa Oy yIlero CrenuaiucTa;

— pPa3BUTHE HCCIIEIOBATEIbCKUX YMECHUIH.

CamocTosiTenpHas padorta cryaenTta no yuebnoit nuctumuinae OYI1.08 buonorus BeimomHsAeTCS:

— CaMOCTOSITEIbHO BHE PACIIUCAHUS YUCOHBIX 3aHATHH;
— C UCTIOJIb30BaHHEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA;

— MapajyiebHO U BO B3aUMOJIEHCTBUY C Ay JUTOPHBIMH 3aHATHSIMH.
Bonpochl, He paccMOTpEeHHBIE HA JIEKUMAX W NPAKTHYECKUX 3aHATHUSX, HOJDKHBI OBITh M3yY€HBl CTYIEHTaMH B
XO0JIe CaMOCTOSATEeNbHOW paboThl. B Xome camocToaTensHONH pabOThl KaX/bIH CTYACHT 0053aH MPOYUTATH OCHOBHYIO U
JIOTIOJTHUTENIBHYIO JINTEpaTypy IO HU3y4aeMOW TeMe, AOMOJHUTh KOHCMEKTHl JIEKIMH HEAOCTAIOIIUM MaTepHUajoM.
BrimnckamMu M3 PEKOMEHAOBAaHHBIX MNEPBOMCTOYHMKOB. BBIACTNTH HENOHSATHBIE TEPMHUHBI, HAaWTH HMX 3HAYCHHE B
SHIMKJIONEINYECKUX CIOBAPIX.

3. PexoMenanuu o pagore ¢ JIUTEPATYPOii U HCTOUHUKAMH
Paboty ¢ nutepaTypoil ciemyer HauMHATH ¢ aHaiuM3a padbouded nporpammsl auctuiuinHel OVYI1.08 buonorus,
coJiepKalllel CIIMCOK OCHOBHOM U JOIOJIHUTEIbHOM JIMTEPATYPBI.
B ciryuae BO3HMKHOBEHHMs 3aTPYJHEHMII B TOHMMaHUHM y4eOHOrO Marepuana cienyeT OOpaTHThCS K APYIHM
HCTOYHHUKAM, T'JIe U3JI0KEHNE MOXKET OKa3aThbCsl 0oJiee JOCTYITHBIM.
Pabora ¢ ymuTepaTypoill HEe TOJIBKO IOJIe3HA KakK CPEJACTBO 0osiee IiyOOKOro M3ydeHHUs JIr000H JUCHUIUIMHBI
OVYII1.08 buosorus, HO U SIBISICTCA HEOTHEMIIEMON YaCThIO MPOGECCHOHAIBHON ACATENFHOCTH OYAYILETO BBITYCKHHKA.



