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OCHOBAHMHE

®DenepallbHBIN TOCYAapCTBEHHBIN 00pa30BaTENbHEBIN CTaHIApT cpemHero obmiero oOpazoBanus (IIpmkas
MunucTepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparim ot 17 mast 2012 1. Ne 413).

DenepanbHbIi TOCYIapPCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT CPEAHETO MPOodhecCHOHANIBHOIO 00pa30oBaHus
no crneruansHoctd 09.02.07 MHpopmanmonHsie cucteMbl U nporpamMupoBanne (IIpukas MunuctepcTBa

oOpa3oBanus 1 Hayku Poccuiickoit deneparuu ot 9 nexkadps 2016 r. Ne 1547)

Pabouas mporpamma cocrasiena mo obpasosarenbHoi mporpamme 09.02.07 MHopManimoHHBIE CUCTEMBI U
mporpaMMupoBaHue st Habopa 2024 roxa

nporpaMma cpegHero npoQecCHOHALHOI0 00pa30BaHus

Y4eOHblif I1aH yTBEPXKJIEH YUEHBIM coBeTOM By3a OT 28.05.2024 mpoTokon Ne 16
[Iporpammy cocrasui(u): [IpenonaBatens Komuccaposa A.E.

IIpencenarens LIMK: I'opensko E.A.

Paccmotpeno Ha 3acenanuu [IMK ot 30.08.2024 mpotokon Ne 1



1. HEJIX OCBOEHUA JTUCHUTIIMHBI

1.1]|-ocBOCHUE 3HAHUIT O OHOJIOTHUECKUX CHCTEMax (KJIETKa, OPraHu3M, BH]l, SKOCHCTEMa); HCTOPHU Pa3BUTHSI COBPEMEHHBIX
MPE/ICTABICHHUH O KUBOH MPHUPOJIC; BHIIAIONIMXCS OTKPHITUIX B ONOJIOTHYESCKOM HAYKe; PO OMOJIOTHYECKOIT HAYKH B
(bopMHUPOBaHNH COBPEMECHHOW €CTECTBCHHOHAYYHOH KAPTHHBI MUPA; METO/IaX HAYYHOTO [TO3HAHHS

2. MECTO JUCHMILTIUHBI B CTPYKTYPE OBPA3OBATEJILHOW MTPOTPAMMBI

Iuk (pasger) OOIT: lova

2.1|Tpe6oBanns K MpeIBapUTEILHOI MOATOTOBKE 00YYAIOINETOCS:

2.1.1|u3yveHne yaeOHON TUCIUIUTHHBI « BHOJIOTHs) 0a3upyeTcs Ha 3HAHUSIX 00yJaIOMINXCS,MOTYUYCHHBIX IPU U3yICHUH
OMOJIOTHH, XUMUH,(PU3HKH, Teorpapui B OCHOBHOM IIIKOJIE.

2.2|IMcUMIUIMHBI H IPAKTHKH, VISl KOTOPBIX OCBOEHHUE JAHHOI JUCIHILIHHBI (MOIYJIs1) HE0OX0IUMO KaK
npeaecTBylouiee:

2.2.1|PanmoHaNEHOCTIPHPOIOIONB30BaHIE

2.2.2|OxpaHa OKpyKaroliei cpelibl U 3J0POBbsI JTHOICH

3. TPEBOBAHUSA K PE3YJBTATAM OCBOEHUSA TN CITUITJIMHBI

3.1 3uarp

- MeCTO M POJIb OMO0JIOTHH B CHCTEMe HAYYHOI0 3HAHUSA; PYHKIIMOHAIbHOH IPAMOTHOCTH YeJI0BEKA /115 PeleHUs! KU3HEHHBIX
npobiaem;

- MeCTO M POJIb OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B () OPMHPOBAHNHU COBPEMEHHOIi eCTeCTBEHHOHAYYHOI KapTHHBI
MHPAa, B TO3HAHUYU 32aKOHOB MPUPOABI H PeIlIeHHH KU3HEHHO BAKHBIX COIHAIBHO-ITHYECKUX, IKOHOMHUYECKHX, YeJI0BeYeCTBA,
a TaK’Ke B pellIeHHH BONPOCOB PAllMOHAJbHOT0 MPHPOAONOIb30BaHNs1, B JOPMHUPOBAHNHU HEHHOCTHOTO OTHOIIEHHUS K
npupoje, o01ecTBY, YeJI0BEKY;

- BKJIQ/I POCCHIICKHX 1 3apYy0eKHBIX YYeHbIX B pa3BUTHE OHOJIOTHM;

3.2 Ymerh

- YCTAHABJIMBATH B3aHMOCBSI3U MEXKAY CTPOEHUEM M GYHKIUSIMU: OPTaHOUIOB, KJIETOK Pa3HbIX TKaHei, opranaMu U
CHCTEMaMH OPTraHOB Yy PACTEHHUId, JKHBOTHBIX U YeJ0BEKA; MEKAY ITAllaMi 00MeHAa BelleCTB; 3TalaAMH KJIeTOYHOr0 HUKJIA U
JKU3HEHHBIX UKJIOB OPraHU3MOB; 3TANIaMH 3MOPHOHAJILHOTO Pa3BUTHS; TEHOTHNOM U peHOTHNOM, (eHOTHIIOM U paKTOpaMu
cpelbl 00MTAHHUS; MPOLECCAMHE IBOJIIOIMH; IBHKYIIHMH CHJIAMH AHTPONOreHe3a; KOMIIOHEHTAMH Pa3IMYHbIX IKOCHCTEM U
NMPUCNOCOGIEHUSIMU K HIM OPraHNU3MOB;

- HCMOJIB30BATH COOTBETCTBYIOIHE APTYMEHTHI, OHOJIOTHYeCKYI0 TEPMHHOJIOTHIO M CHMBOJIMKY /ISl 10KA3aTeILCTBA POICTBA
OpPraHu3MoOB Pa3HbIX CHCTEMATHYECKHX IPYIIT; B3aHMOCBSI3M OPraHU3MOB M Cpebl OOMTAHUS; eIUNHCTBA YeJI0BEUYeCKUX pac,
HEeOOXO0MMOCTH 310POBOI0 00pa3a KU3HHU, COXPAHEHHUsI PA3HOOOPA3Usi BUAOB M IKOCHCTEM KAK YCJIOBHS COCYIECTBOBAHUS
MPUPO/BI U YeJI0BEYeCTBA;

3.3 Baagern

- cHCTeMOii 3HaHMii 00 OCHOBHBIX METO/aX HAYYHOI0 MO3HAHNS, HCTIOJIb3YEMBbIX B OMOJIOTHYECKUX HCCIETOBAHUSIX KUBBIX
00bEKTOB H IKOCUCTEM (OMUCAHHe, H3MepPeHne, MPoBeieHue HA0II0IeHNii); clioco0aMu BbISIBJIEHHS W OLIEHKH AHTPONMOTeHHBIX
HU3MeHeHUl B IpUpoe;

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOY JIs)

Konzansatus | HaumenoBanue pasnesioB u tem /Buj | Cemectp / | HacoB | Komneren- | Jlutepatypa IIpumeyanne
zansaTus/ Kvpe 10701
Pazgen 1. YYHEHUME O KJIETKE
1.1 Beenenune. buonorus kak Hayka. 1 2 JI1.1
Otpaciu GUOJIOTHH, e CBS3H C IPYTUMHU 21032

HaykaMu. OOBEKT U3y4eHUs! OMOJIOTUH —
XHBas mpupoa. Posps Grosormyeckux
TEOpHii, uJIei, rurnoTe3 B opMUPOBAHUU
COBPEMEHHOMN €CTECTBEHHOHAY4HO
KapTHHBI MHpa.

MeTo/1p1 TO3HAHUS KUBOU MIPUPOJIBI.
OTyM4nTeNbHBIE IPU3HAKH KUBOI
IIPUPO/IbI: YPOBHEBAsI OpraHU3aLus U
sBosto1HA. OCHOBHbBIE YPOBHU
OpraHu3alvK )KUBOU MPUPOJIBI.

/Jlex/




1.2

HuTonorus — Hayka o kierke.Pa3surue
3Hanwuii o kierke (P.I'yk, P.Bupxos, K.bap,
M.lIneiinen u T.1IBaun).Kierounas
TeopHsl. XMMUYECKasi OpraHu3alusl KICTKH.
OpraHn4eckye 1 HeOpraHM4ecKHue BelecTBa
KJIETKH U KUBBIX OpraHU3MOB. beinku,
YIJI€BO/IBL, JINIH/IbI, HYKJIEHHOBbIE KUCIIOTHI
U UX pOJib B KJIIETKE.

/J1ex/

J1.1J12.1
01092

13

Crpoenue 1 QyHKINHU YacTel ¥ OPraHOUIOB
Ki1eTKH. OCHOBHBIE YaCTH M OPTaHOMIBI
KJIETKH, UX ()YHKIHH;

CrpoeHue 1 QyHKIIUH XPOMOCOM.

JAHK — HocuTens HacnencTBEHHOU
uHpopmarn. Y soenue moiekyisl JJHK B
KJIeTKe. 3HaueHHEe TOCTOSHCTBA YHCIIA U
(hOopMBI XPOMOCOM B KJIETKaX.
ComaTn4ecKue 1 MOJIOBBIE KIIETKH.
JIMIMIOUIHBIN U TarIOUIHbIA HAOOPHI
XxpoMocoM. ['oMooruuHbIe 1
HETOMOJIOTHYHBIE XPOMOCOMBI.

/J1ex/

J1.1J12.1
01092

1.4

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

IIpoKapHOTHYECKIE OPraHU3MBI M UX POJIb B
6uorieHo3ax. BUpychl — HEeKJIETOYHBIC
(dhopmbl. Mepbl POGHIAKTHKH
pacrpocTpaHeHUs BUPYCHBIX 3a00JICBaHUI.
TIpodpunakrukaCIT da.

/JTex/

J1.1J12.1
0192

1.5

OOMEH BeUecTB U IPEBPAILEHUs SJHEPTUH B
KIIeTKe. DHepreTHIecKuii 0OMeH, ero TalbL.
bpoxenne u apixanue. dorocunTes.
CaeroBast 1 TeMHOBAs (ha3bl (POTOCHHTE3A.
/JTex/

JI1.1 J12.1
01092

1.6

Buocunres 6enka. 'en.CpoiicTBa
FEHEeTHYECKOT0 KoJa.
OransidonocunTesadenka. /JIex/

J1.1J12.1
D192

1.7

Pasmuoxenue opranusmos.Ilonosoe u
Oecronoe pazmMHokeHue. JKU3HEHHBIN LUK
KiIeTKu: uarepdasza u Muto3. Dasel
MuTO3a.Meiio3, ero (asel. Pazsutne
TIOJIOBBIX KJIETOK Y PACTEHHH W KUBOTHBIX.
/JTex/

J1.1J12.1
D192

1.8

MupuBuayansHOE pa3BUTHE OPraHU3MA.
OMOpHOHAIBHBI ATall OHTOTEHEe3a, ET0
OCHOBHBIC CTaJJUH.
Buorenernueckuiizakon.Opranoreses.
INocTamMOprOHATEHOCPA3BHUTHE.
PenponykruBHOe3nopoBheuenoBeka. /JIex/

J1.1
92

Pazpnen 2. PASMHOKEHHUE U
HNHAUBUAYAJIBHOE PABBUTUE
OPI'AHU3MOB

2.1

Perynsuus QpyHKIMA Ha ypOBHE KIICTKH.
Opranusm - eauHoe 1enoe. Heiipo-
rymopaibHas peryssiuus. /Jlex/

JI1.1J12.1
01 02

2.2

IIpakruueckas padora Nel. HaGmonenue u
CpaBHEHHE CTPOCHUS KIETOK PAaCTCHUH U
JKMBOTHBIX I10 TOTOBBIM MHKpOIIpErapaTam.
Mp/

JI1.1J12.1
0192




2.3

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

J1.1J12.1
01092

24

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

J1.1
01092

2.5

Ipakruueckas padota Ne4. BrisiBneHue
MPU3HAKOB CXOJICTBA 3apOIbIIICH YeOBEKa U
JIPYTUX MIEKOIHUTAOINX KaK
JIOKa3aTeNbCTBO uX poacrea. /Ilp/

JI1.1J12.1
01032

2.6

Ipakruueckas padota Ne5. BrisiBnenue
MPU3HAKOB CXOJICTBA 3apOIbIIICH YeOBEKa U
JIPYTUX MIEKOIMTAOIHNX KaK
JIOKa3aTeNbCTBO uX poacrea. /Ilp/

JI1.1J12.1
01032

Paznen 3. OCHOBBI TEHETHKH 1
CEJIEKIIUU

3.1

OCHOBBI YYCHHS O HACIICICTBEHHOCTH U
U3MEeHYUBOCTH. ['eHeTHKa — HayKa o
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U
HM3MEHYUBOCTH OpraHu3mMoB. I'. Mennenp —
OCHOBOIIOJIOKHMK T€HETHKH. | 'eHeTHueckas
TEPMUHOJIOTHS 1 CUMBOJIMKA.3aKOHBI
TeHEeTHKH, ycTaHoBIIeHHBIE ['. Menmenem.
MonorubpuaHoe 1 AUruOpuaIHOe
CKpelrBaHue XpOMOCOMHAs TEOPHs
HacleaCcTBeHHOCTH. B3anMoieiicTBre TeHOB.
/JIex/

JI1.1J12.1
21092

3.2

IIpaktuueckas padora Ne 6. CocraBneHue
MPOCTEHIIINX CXeM MOHOTHOPUIHOTO U
OUrHOpuIHOTO cKpeutuBanuii. /IIp/

J1.1J12.1
01092

3.3

I'eneruka mona. CIIEIUIEHHOE C TTOJIOM
HacJie0BaHue. 3HAYCHUE TCHETUKH IS
CeNIeKIIMY ¥ MeTUIMABL. HacnencrBennnie
00JIC3HN UeNIOBEKa, UX IPUYNHBI U
npodunakTuka.l'enerrka nosia. CuenieHHoe
C II0JIOM HacJiejoBaHue. I eHeTrKa
yenoseka.Hacnencreennnie 0onesnn
4eJI0BEKa, X IPUYMHBL U NPO(UIAKTHKA.
3aKOHOMEPHOCTH U3MEHUMBOCTH U €€
BI/II[bI.POJ'Ib COBpeMCHHbIX TCHECTUYCCKUX
HCCIENOBAaHUI B MEIUIIMHE, CENEKIINN U
9BOJTIOI[MOHHBIX MPOIIECCax.
PemennereneTnyecKnx3anay.
HaHAaCIIeJOBAaHUCCICIIIICHHOE ¢ MOJIOM. /JIek/

J1.1
0192

3.4

Bugs! myranuii, ux npuunnsl. Hacnenosanue
IPYII KPOBU U pe3yc- GpakTopa.
HacnenctBeHHbIE00I€3HIYETIOBEKA,
MXTPUYUHBL ¥ ipodunakTuka. /Jlex/

JI12.1
01032

3.5

OCHOBBI CETIEKIIUH.METOIbI CEJICKIINU:
rubpuaU3aLusl U HCKYCCTBEHHBIH 0TOOD.
OCHOBHBIE IOCTH)KEHHSI COBPEMEHHOI
CENIEKLIUY KYIbTYPHBIX PACTEHUH, TOMAIIHUX
KHMBOTHBIX U
MHKpOOpranuzMoB.buorexnonorus, ee
JOCTIDKEHHUS U TIEPCIIEKTUBBI Pa3BUTHS.
OTHYECKUE aCIIEKThI HEKOTOPBIX
TOCTIDKEHHI B GHOTEXHOIOTHH.
KnonupoBanue >xUBOTHBIX (IIPOOIEMBL
KJIOHUPOBAHUS YECIOBEKA).
AHanu3(peHoTUITNYECKOHU3MEHYUBOCTH.

JI1.1 J12.1
01032




3.6

IIpakTuyeckas pabota Ne7.BbLaBieHue
MyTareHoOB B OKpY)KaroIien cpeie u
KOCBEHHAsl OLICHKa BO3MOKHOT'O UX BIIUSHHS
Ha OPTaHMW3M U PENPOLyKTHBHYIO (DYHKIHIO.
Mp/

J1.1
01092

Paznea 4. IPOUCXOXIEHHUE U
PA3BUTHUE KU3HU HA
3EMUIE.2BOJIIOIMOHHOE YYEHHUE.

41

AHaJH3 ¥ OLICHKA Pa3INYHBIX TUIIOTE3
OPOUCXOXKICHHS JKH3HH. [IponcxoxaeHne u
HavyaJbHbIC ATAIIBI PA3BUTHUS XKU3HH Ha 3eMIIe.
'UnoTesbl IPOMCXOXKICHHS JKH3HH.
H3ydeHre OCHOBHBIX 3aKOHOMEPHOCTEH
BO3HHKHOBCHUSI, PA3BUTHU M CYILICCTBOBAHMUS
JKH3HU Ha 3emite. Y CII0)KHEHUE HKHUBBIX
OPraHM3MOB B IIPOIIECCE IBOIFOLIUH.
MHoroo6pasue *HBOro MUpa Ha 3emie 1
COBpeMeHHas ero opranu3aius /JIex/

J1.1
01092

4.2

Ipucmocobienne opraHu3MoB K pa3HbIM
cpenaM ooutaHus (BOJHOM, HA3eMHO-
BO3IYITHOW, TOYBeHHOH). VicTopus pa3Butus
SBOJIIOLIMOHHBIX UJIeH. 3HaueHue paboT
K.JIuanes, XK.b.Jlamapka B pa3Butun
9BOJIIOIIMOHHBIX UJIEH B OHOJIOrHUN.
OpomrornonHoe yuenue Y. /lapsuna.
EcrectBenHblit 0T60p. Posb 9BOMIOIIMOHHOTO
y4eHus B GOPMUPOBAHUN COBPEMEHHON
€CTEeCTBEHHO-HAayYHOU KapTUHBI Mupa. /JIex/

J1.1
2132

4.3

MUuUKpo3BOTIOIHSI 1 MAKPOIBOTFOIIHS.
Konuenmus Buna, ero kputepuu. [omynsus
—CTPYKTypHasl €IUHHUIIA BUJA ¥ SBOJIOIIHH.
JIBwKy1ye cHiTbl 3Boionnd. OnrcaHue
ocobeit 0HOTO BUAA TI0 MOP(OIIOTHUECKOMY
kputepuio. /Jlex/

J12.1
D192

Pazgen 5. MIPOUCXOXKJIEHUE
YEJIOBEKA

51

AHTpOTIOTeHe3. DBOIONUS IIPUMATOB.
COBpCMCHHbIC TUTIOTE3bI O MMPOUCXOKACHNU
genoBeka. JlokazaTensCcTBa poCTBA YeTOBEKa
C MJICKOIIMTAOIIHUMU > KHBOTHBIMU. Dransl
9BOJIIOLUH YelloBeKa. YeloBedecKie pacsl.
Poxcreo n
€IMHCTBOIPOHNCXOXKICHITIEIIOBCUECKIXPAC.
Kpuruxapacusma. /Jlex/

J1.1
D192

Pa3zngen 6. OCHOBBI DKOJOI'MH




6.1 DKOJ0rusi — HayKa O B3aUMOOTHOLLIEHUSIX 2 2 J1.1
OpPraHU3MOB MEKIY COOO0H U OKpYKaromIen 21032
cpenoil. Dxosorudyeckue hakTopsl, UX
3HaYCHHUE B )KU3HU OPTaHU3MOB.
Okojoruueckue cucreMsl. Bunosas u
IIPOCTPAHCTBEHHASI CTPYKTYpa SKOCHCTEM.
IMTuieBble cBA3U, KPYTOBOPOT BELIECTB U
MpeBpaIleHNe YJHEPTHU B IKOCHCTEMAX.
MexXBUIOBBIE B3aUMOOTHOLLIEHUS B
9KOCHCTEME: KOHKYPEHLUSI, CHMOMO3,
XUIIHUYECTBO, apa3suTusM. IIpuauns
YCTOWYMBOCTH M CMEHBI 9KOCHUCTEM.
Cyxkneccun. MckyccTBeHHBIE COOOIIECTBA
— arpodKOCUCTEMBI 1 YPOOIKOCHUCTEMEL.
CocraBieHue cXeM Iepeaul BEEeCTB U
SHEPIHH IO LETSIM MTUTAHUS B IPUPOTHOM
9KOCHCTEME U B arporenose. /Jlex/

6.2 IMpaxTudeckas padota Ne8, 9.Pa3Butue 2 4 J2.1
OMOTEXHOJIOTHI C TPUMEHEHUEM 2132
TEXHUYECKUX CHCTEM (OMOMH)KCHEePH,
ouonH(popmaTrka, OHOHUKA) U HX
HPUMEHCHHUE B )KHU3HH YEJIOBEKa, HOUCK U
aHaIM3 MHOOPMAINU U3 Pa3IHMIHBIX
HCTOYHHKOB (Hay4Has U y4eOHO-HaydHas
IuTepaTypa, CpeICTBa MacCOBOM
nHpopMmalmu, cetb HTEpHET U Ipyrue)
Mp/

6.3 IIpaktuueckas padora Nel0.Pemenne 2 2 JI1.1J12.1
9KoJIOruueckux 3aznad /IIp/

6.4 I'moGanbHbBIE TPOOJIEMBI YEIOBEYECTBA U 2 2 JI1.1J12.1
MyTH UX pemieHus. /JIex/ 21032

6.5 buonuka. [IpyHIMIBI U IPUMEPEI 2 2 JI1.1J12.1
HCTIOJIb30BaHMA B XO35IHICTBEHHOM 21092

JesITeNIbHOCTH Jitoiel Mopdo-
(YHKIIMOHABHBIX YePT OpraHU3alHH
pacteHuii 1 xuBOTHBIX /Cp/

6.6 Juddepenuupopannsiitzauet /I1p/ 2 2 JIT.1J12.1
3132

5. ®OHJ1 OHEHOYHBIX CPEJACTB

5.1. ®oH/x OLIEHOYHBIX CPEJCTB /Il MPOBeIeHUs IPOMEKYTOUHOIM aTTecTaAlMU

[IpomexyTouHas aTTecTanus NpoBoaAUTCs B popme AudHepeHIIMPOBaHHOTO 3a4eTa.

IMepeuens BOonpocoB k qudhepeHIMpOBaHHOMY 3aUeTy.

1. Knerounas teopus. Knerka — cTpykTypHas, GyHKIMOHAIbHAS ¥ TeHETHYECKas MHHULA KHUBOTO.

2. KieTka mpoKapuoT U 3yKapuoT, OMHOKIETOYHBIX H MHOTOKJIETOYHBIX OPTaHU3MOB.

3. XumMunueckuii coctaB KIeTKU. Boga, 0COOCHHOCTH CTPOCHUS €€ MOJICKYIT U POJIb B KIIETKE.

4. OprannvecKkre BeNIeCTBa B KJIETKE. YTIICBOABI U JIMITUIBI, OCOOCHHOCTH CTPOCHUSI UX MOJICKYIIBI B CBS3U C (DYHKIUSIMH.

5. Benxu, ocobeHHOCTH CTpOeHUS MOJIeKya Oenka. PasHooOpasue 6enIKoB, nX MHOTO(QYHKIIMOHAIBHOCTE. DEepMEHTHI.

6. Hyki1eMHOBBIE KHCIIOTBI, 0COOCHHOCTH CTPOSHUS MOJIEKYJT H POJIb Pa3JIMYHBIX BUOB HYKJIEHHOBBIX KHACIIOT B KJIeTKe. Pexyrmkanms
JHK. Crpoenue u ponb monekysn AT® B kieTke.

7. Knetka — cTpykTypHas eauHuna xuBoro. CTpoeHue ¥ GYHKIMN KIETOYHOI 000I0UKH U ID1a3MaTuieckoii MeMOpansl. TpaHcopT
BEILIECTB.

8. Ctpoenue ux GpyHKIUH UTOIUIA3Mbl. OCHOBHBIE OPTaHOHMIBI KJIETKH, 0COOCHHOCTH HX CTPOSHHUS B CBSI3H C BHITOJIHAEMBIMU
GbyHKIMAMH.

9. Anpo, ero crpoeHue U poib B KieTke. CTpoeHue u GyHKIUM XpoMOCOM. I'eH, ero cTpoeHue U poib B KIETKE.

10. Bupychl, 0COOEHHOCTH UX CTpOCHHUS U (YHKIMOHUPOBaHUS. Bupychl — BO30yanuTenu 3a001eBaHUi YeoBeKa.

11. Knerounsiii Mmerabosu3m. DHEpreTH4eckruii 0OMeH, ero 3Tarbl, pojib MUTOXOHJPHUIl B 3TOM Ipoliecce.

12. TInactuueckuii 0OMeH, ero CYIIHOCTh M 3HaueHue. buocuHTtes Oenka, ero sransl. ['eHeTHYECKUi KOJI.

13. OcobeHHOCTH IIACTUYECKOT0 0OMeHa y pacTeHuil. DoTocuHTE3, €ro (as3bl. XI0pOIIaCcThl, UX POJIb B (POTOCHHTESE.

14. XemMocuHTe3, €ro oTINYHe OT POTOCHHTE3a. XEMOCHHTE3UPYIOIINE OaKkTepur. 3HAUCHHsI XeMOCHHTE3a.

15. B3auMOCBsI3b LMTOILIA3MBI, SIpa U OPraHOM/IOB KJIETKU B Ipolecce KiaeToyHoro oomeHa. Kierka kak 1esocTHas cucrema.
16. Pa3MHOXeHHE OpraHu3MOB, ero Bubl. Oco0eHHOCTH OECIoNIoro pa3MHOXKEHHS, €T0 BUJIBI.

17. Y)KuzHeHHbIH UK KIeTKH. MUT03. Mexanu3m, 00ecreqrBaoii TOCTOSHCTBO YKCIa XPOMOCOM B KJIETKAX.

1R Metine ha2ry 2uausuuye ATOUULG OT MUITARA
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19. TTonoBoe pazmMHOKeHHE. MY>KCKHE U )KEHCKHE TOJIOBbIC KIIETKH, OCOOCHHOCTH UX CTPOCHHS U (PYHKIHH.
20. OmnonoTBOpenue, ero 3HaueHue. Melo3 U OII010TBOPEHUE — OCHOBA [IOCTOSHCTBA YUCIIA XPOMOCOM B KJIETKaX MaTEpPUHCKOTO U
JIOYEPHETO OpraHu3MOB. J[BOHHOE OIUIOIOTBOPEHHE Y IBETKOBBIX PACTEHUI U €r0 3HAYCHHE.
21. Onrorene3. OCHOBHBIE 3Talbl SMOPUOHAIILHOTO Pa3BUTUSL XOPJOBBIX JKUBOTHBIX. B3aMOCBsI3b OHTOreHE3 U (usorenesa.
[IpuarHe!r HapyIIeHUH B Pa3BUTHH OPTaHU3MOB.
22. Onrorenes. [ToctamOpuonanbHelii nepuo. Poct u pa3surue.
23. UnauBuayansHOE pa3BUTHE YeloBeka. PempoaykTuBHOe 310poBke. [locineicTBIS BINSHUS QJIKOTOJISl, HUKOTHHA, 3arPSI3HEHHS
Cpezbl Ha Pa3BUTUE YETIOBEKA.
24. HacencTBeHHOCTD, €€ MaTepHallbHbIe OCHOBBL. 3aKOHBI HACIIEACTBEHHOCTH, ycTaHOBIIeHHBIE ['. MeHeneM, uxX UTOJIOTHIeCKHe
OCHOBBL. [IoJIHOE ¥ HE OJHOE JOMUHUPOBAHMUE.
25. I'pynmiet cierutennst. [ eHeTnueckne KapTel. XpOMOCOMHAS TEOPHS HACIEICTBEHHOCTH.
26. Metoasl reHeTuky. OcOOEHHOCTU METO/I0B U3y4€HMs HACJIEICTBEHHOCTH uenoBeka. HaciencTBeHHbIe 3a001€BaHMs U UX
IIpeaynpexIeHue.
27. I'eneruka nosa. AyTocOMBI U NOJIOBBIE XpOMOCOMBL. OnpeaeneHue moua.
28. I3MeH4nBOCTS, e¢ BHIbL. MoAnGHUKAIIMOHHAS H3MEHYUBOCTh. CTaTUCTUYECKUE 3aKOHOMEPHOCTH MOAN(DHUKAIIMOHHOM
n3MeHuuBocTU. Hopma peaknum.
29. HacneicTBeHHAs: ©3BMEHUHMBOCTh: KOMOWHATHBHAS M MyTallMOHHAs. [ €HHBIC U XPOMOCOMHBIC MyTallii. 3HAUYCHHS HACIICICTBEHHOM
U3MEHYUBOCTH.
30. 'eHeTHKA Kak Hay4Has OCHOBA ceeKud. OCOOCHHOCTH METOJIOB CEJICKIIMU PACTCHUH, )KUBOTHBIX 1 MHKPOOPTaHU3MOB.
31. buoTexHomorus, ee OCHOBHbIEC HAIIPaBJICHUS, JOCTH)KEHUS U IIEPCIEKTUBBI Pa3BUTHAL.
32. DBouroIys — IpUUMHA MHOT000pasus BunoB. Kpurepun Buga. 3HaUCHHS KOMITJIEKCA KPUTEPUEB BUIA TIPH ONIPEICIICHHH €T0 MeCTa
B CUCTEME OPraHUYeCKOro MUpa.
33. omynsius — CTPYKTypHAs €AHHUIA BUIA, YJIEMEHTapHAas! €MHHUIIA SBOJTIOIKU. [ eHODOHT OMYJISIIHH.
34. Yuenue Y. JlapBuHa 00 3BONIOLUH OPraHUYECKOro MUpa. [IBIKYIIHE CHITBI SBOJIIOLIUH.
35. OTnuuns KUBOTO U HEXKUBOTO. Y POBHH OPTaHU3ALNH )KHUBOU MaTepUH.
36. EctecTBeHHSBIH 0TOOp, €ro HalpaBILsAioNas, TBOpUECKas pojb B 3BOJIIOIMU. Busbl ecTecTBEHHOTo 0TOOpA.
37. PesynbTar 3Bosonun. [Ipucnoco0ieHHOCTh OPraHU3MOB K cpejie ooutanus. DopMUpOBaHUE MPUCTIOCOOJICHHI B TIpoIIecCe
sBOMIOIH. OTHOCUTENBHBIH XapaKkTep MPHUCIIOCOOIEHHOCTH.
38. Pe3ynbrat 3Bomonuu. MHoroo6pasue Bu0B B npupoje. [Iponecc Buao0Opa3oBaHus: 9KOJIOTUUECKUi, reorpaguueckuii 1 ap. Kak
IIPUMEP MUKPOIBOJIIOIHH.
39. JlokazaTenbCTBa 3BOJIOIUY OPraHUIECKOro MUpa: aJICOHTOJI0Ornueckue, sMOpuonornueckre, Mopdoaornueckue,
ouoreorpaduuecKue.
40. OcHOBHBIC HaNPaBJIEHUS 3BOJIIOIIMY OPraHUYECKOro Mupa: apoMop¢o3, uanoagantanus, odmas geresepanus. CooTHoLIeHUE
HalpaBJICHUH BOIIOINH.
41. buonoruueckuil mporpecc 1 OUOJIOTUUECKUI perpecc, UX NPUUMHBI U 3HAUCHUE.
42. I'unote3bl poucxoxaeHus xu3Hu. ['unoresa A.M. OnaprHa 0 BOSHUKHOBEHUH KHU3HU Ha 3eMJje. DTarbl XUMHUYECKOH BOJIIOLUH.
43. PazButue opranuueckoro mupa Ha 3emiie. OcHOBHBIE apoMop(03bl B HBOJIIOIMHU pacTeHuil. Manoananranus Ha nmpumepe
MTOKPBITOCEMEHHBIX PACTCHHH.
44. PazButue opranuueckoro mupa Ha 3emiie. OCHOBHBIE apOMOP(O3bI B IBOTIOLHHY KUBOTHBIX. M IuoaganTanus Ha npuMepe
MJIEKOIIUTAIOIINX.
45. TIpobnema mpoUCX0XKICHUS YeIoBeKa. Jloka3aTebCTBa MPOUCXOXKICHHUS YEIOBEKa OT KHUBOTHBIX.
46. AHTpOTIOTeHe3, ero ABMKYIIHE CUIIBL. B3anMOCBSI3b COIMANbHBIX M OMOJIOTHIECKHX (DAaKTOPOB B SBOJIOLMH YEITIOBEKA.
47. OCHOBHBIE JTAIIBI SBOJIOLUH YEIOBEKA, POJIb OHMOJOIMYECKUX U COLIMANIBHBIX (PaKTOPOB BOMIOIMY Ha pa3HbIX dTanax. Bexymias
POJb COIMATBHBIX (PaKTOPOB HA COBPEMEHHOM JTaIle IBOIOIMY YETIOBEKA.
48. ®opmupoBaHue YenoBeueckux pac. OCHOBHBIE PACHI, UX T€HETHUECKOE €AUHCTBO. AHTHHAY4YHAas CYLTHOCTh pacu3Ma U
COLMAIBHOTO IapBUHU3MA.
49. Abuotnyeckue, OHOTUIECKUE H AHTPOIIOTCHHBIE (PAKTOPBL, UX POJIb B IKOCUCTEME.
50. Dxocucrema, ux pazHoobpasue. [IpocTpaHcTBEHHAs M BUJOBas CTPYKTypa dKocucTeM. [IpoayieHThl, KOHCYMEHTBI, pEIyLIEHTHI 1
UX POJIb B 9KOCUCTEME.
51. [Iumessle, reHETHUECKUE U IPOCTPAHCTBEHHBIE CBA3M B 3KocHcTeMe. [Iumesble nenu nuranus. JJOMUHUAPYIOIIME BUIBI B
9KOCHCTEMAX.
52. KpyroBopoT BeecTB U MPEBpaIeHNe SJHEPTHH B SKOCHCTEMaX. DKOJIOTHYECKUE THPAMUJIbIL.
53. Camoperymsius B 9KOCUCTEMAaX, KOIeOaH!Us YUCICHHOCTH TOMYJISINUi U UX NpUUuHEL. [{uknnyeckue u HocTynaTensHbIe,
€CTECTBEHHBIE 1 aHTPOIIOTCHHbIE U3MEHEHUS B YKOCUCTEMAX.
54. ArposKOCHCTEMBI, UX OTINYHUS OT SKOcHCTeM. HecTaOMIbHOCT arpo3KOCUCTEMBI U €€ IPUIHHBL.
55. Usmenenus B 6nocdepe. [mobanpHble 9K0IOTHYECKHE TPOOIEMBI U IIYTH UX PEIICHUS.
56. buocdepa — xkommekcHas obosouka 3emnn. JKuBoe cymecTBo u ero GyHKUuH. Begymmas ponb )KUBOTO BEIllecTBa B
npeoOpa3oBaHum OHOCGhEPHI.
57. buonorudeckuii KpyroBopor, €ro 3B€Hbs. BHOTeHHass MUTparys aTOMOB.
58. DBomtonus GHOCGepsl IO BIMSIHAEM JESTEIBHOCTH YEIOBEKA.
59. PanmoHanbpHOE PUPOIOTIOIH30BaHUE U OXpaHa MPUPOJIBL.
60. bronnka Kak 0JJHO U3 HapaBJeHUH Ononoruu u kubepHeTuku. CkiaguaTsle, TpyoUaThie, a9pOJUHAMUYECKHE U
THIPOMHAMUYECKHE YCTPOUCTBA B )KMBOM MPUPOJIE U B TEXHUKE.

Kpumepuu oyeHnusaHusA:

5 6aiIoB BBICTABIISACTCS CTYJCHTAM 3a HOJIHBIA U MPAaBUIBHBIA OTBET HA BCE BOIPOCHI OHJIETa C JIOTHYECKMM 000CHOBaHHEM apryMEeHTOB, B
OTBETE HET OLINOOK.

4 Oata BBICTAaBISETCS CTYICHTaM, €CJIM BOIIPOCH OMJIETa PACKPBITHI MOJHOCTHIO, HO OOOCHOBAHUS JIOKAa3aTENIbCTBA HEOCTATOYHBI, TIPH
9TOM JIOITYIICHBI JIBE-TPH HECYIECTBEHHBIC OIMUOKH, UCTIPABICHHBIC TI0 TPEOOBAHUIO MIPEIIOIaBATEIS.

3 Gaiia CTaBUTCS CTYJCHTaM 32 MPABWIBHBINA OTBET HA BOIPOCHI OUIIETa, ITPH 3TOM JIOIYIIEHO 00Jice OJJHOI OMMOKH MO M3JI0KECHHUIO (PakToB
i Ooliee ABYX-TPEX HEJOUYETOB B OTBETE.

2 6anna CTaBMTCA CTyAEHTaM, eCAu AOMYLLEHbI CYLLEeCTBEHHbIe OWMBKK, MOoKasasLwme, 4To obyyatolminca He ob61agaet 06a3aTesibHbIMMU
lVMeHUAMW NO NaHHOW Teme B ONHOW Mepe




5.2. ®oH OLIEHOYHBIX CpeacTB AJisl MPOBEACHUA TEKYIEro KOHTPOJIA

Ipencrasnen B [Ipunoxenuu 1 k paboyeit mporpaMMe AUCIUIUIHHBL

6.YYEBHO-METOAUYECKOEMUMH®OPMAIIMOHHOEOBECIIEYEHUE IUCIHUTIIMHBI(MO Y JI51)

6.1.PexomenayemasiiuTepaTtypa

6.1.1.0cHoBHasIMTEpaTypa

ABTODBL,COCTaBHUT 3arnaBue W3naTenbeTBO,ro KonuuectBo
(S0 a
J1.1 Speirua.B.H. buonorust: yaeounkunpaktukymaissCIIO [ Mocksa,FOpaiir,2022 | https://urait.ru/book/biolog
iya-489661
HEOTPaHUICHHBIAJOCTYII
3aperucTPUPOBAHHBIMIION
b30BATEISIM
6.1.2./lono1HNTeILHASINTEPATYPA
|ABTOPBI,COCTaBUTE 3arnaBue H3narenbcTBO,r00 KonunyecTBo
i
J12.1 Oo6yxos . Buosorus:kneTkuuTkaHu: yueoHoenocoouean| Mocksa,FOpaiit,2022 | https://urait.ru/book/bi
K., Kupunenko SICPEIHETOITPO()ECCHOHATBHOT000Pa30BaAHMS ologiya-kletki-i-tkani-
BaB.H 494034
HEOTPaHUYECHHBIAOCT
yI
3aperHCTPUPOBAHHBIM
HOJIB30BATEIISIM
6.2.IlepeuenbpecypcoBuH(pOpPMAIIHOHHO-TeJIeKOMMYHUKaAMOHHOMiceTu« AHTEpHET»
21 HarronansHerinopran«IIpupoga». [lonHasuabopManusonpupogHeIxpecypcaxscexperuoHoBP®. dnopa,payna,oxp
aHseMbleTeppuTopri. KomeKunscchIoKHaMaTepHaIbL OCBSIICHHBIC HaykernoopasoBanuto hitp://www.priroda.ru/
22 WroctpupoBanHasiHIMKIoneAus«OKuBbiecymectBanhttp://www.livt.net/
6.3.IlepeyenbnporpaMMHoOroodecneyeHust
6.3.1 | Oducusrit naker — LibreOffice

6.4IlepeyeHbNHPOPMATMOHHBIXCIIPABOYHBIXCHCTEM

6.4.1)|UICC «Koncynbrant ITmrocy

6.4.2|UICC «I"apant»

7T.MATEPUAJBHO-TEXHUHYECKOEOBECHEYEHUEJUCIUITJINHBI(MO Y JIST)

7.1| TToMeneHus ISITPOBE IS HUSI BCEXBUIOBPA0OT, IPE1yCMOTPEHHBIX y4€OHBIMIUIAHOM, YKOMIIJIEKTOBaHBIHEO0X 01

MO cIenInan3NPOBaHHON y4eOHOIMEeOeNbIONTEXHNIECKUMUCPEICTBAMHOOYICHHUS

S METOANYECKUEYKA3ZAHUALJIAOBYYAIOIUXCAIIOOCBOEHHNIO JTUCITUIITUHBI(MOY JIST)

MeToandeckueyKka3zaHUIIO0CBOCHUIO AUCIUTUTNHBITIPEcTaBIeHBIBl I prtoske HuM2 kpabodeHporpaMMe TUCIIATUTAHEL .
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POHJ OHEHOYHBLIX CPEJICTB

OVY .13 buoaorus

IMpuniaoxenne 1

1. Onucanue nmoka3arejiei u KpUTEPUEB ONCHUBAHUA KOMIIeTEHIIMii HA Pa3JIUYHBIX
dTamax mx (l)OpMHpOBaHI/Iﬂ, OIIMCAHUEC KA OICHUBAHUA

1.1 Iloka3aTenu U KpUTEPUH OLIEHUBAHUS KOMIIETEHLIU!

YV ], cOCTaBIAOIUEKOMIIETEHLIIO ITokaszarenu Kputepuu onenuBanus Cpenctsa
OLICHUBAHUS OLICHUBAHUS
3HaTh: CdopmupoBaBmuecst YpoBeHb 3HaHUIO n3 @1-10), T
cHCTeMaTHYeCKHe 3HAHus1 | MecTe u poiu ouonoruu B | (1-21)
- MECTO M POITL GHOMIOTHM B CHCTEME | yecre poJi OHOJIOTHH | CHCTEME HAy4HOTO
HAYYHOTO 3HAHMS, QYHKUMOHAIBHON | o (oo o HAYIHOTO SHAHHS;
TPaMOTHOCTH HCIOBCKA JUTA PCIHCHIA | spapyg: hyHKIMOHATBHON | QYHKIMOHATBHOI
HKH3HEHHBIX pobren; IPAMOTHOCTH YeJIOBEKA [T | FPAMOTHOCTH YeJIOBEKa
- MECTO ¥ POITs GHONOTHH B cHCTeme | PEHICHIA KHSHCHHBIX JUISL pEIICHUS KU3HEHHBIX
CTECTBEHHBIX HayK, B (OPMUPOBAHMH | P obnem; mpobien;
COBPEMEHHOH CTECTBEHHOHAYTHOI 0 MecCTe ¥ POJIH OHOJIOTHH | O MeECTe U POJIH
KapTHHBI MUpa, B IIO3HAHNH 3aKOHOB B CUCTEMEC €CTCCTBCHHBIX 6I/IOHOFI/II/I B CUCTEMC
TPUPOABI 1 PEIICHAM XKHSHCHHO HayK, B ()OPMUPOBAaHUN €CTECTBEHHBIX HAyK, B
BAXKHBIX COLIMATIBHO-3TUYECKHUX, COBpEMeHHOIT (bopMupoBaHuH
IKOHOMUHIECKHX, TCI0BCHUCCTRA, a €CTECTBEHHOHAYYHOU COBPEMEHHOMN
TAKoKe B pOLICHUH BOTIPOCOB KapTHHBI MHUPA, B TO3HAHWH | €CTECTBEHHOHAYYHOI
PALMOHATLHOrO NPHPOJONONL3OBARHS, | 0 0p IpHPOJTE! 1 KApTHHBI MHDA, B
B OPMHPOBAHUH LIEHHOCTHOrO pEeLIeHNH )KU3HEHHO MO3HAaHUY 3aKOHOB
OTHOIICHUS K IIPUPOJIE, OOIIECTBY, BAKHDIX [IPUPOIIBL U PEIICHHH
HeIoBeKy, COIMAITBHO-3THYECKHUX, JKH3HEHHO BaKHBIX
- BRIIAT POCCHHCKIX H 3apyBeKHbIX KOHOMHYECKHUX, COIMAIBHO-3THYECKHUX,
YUEHBIX B pAZBHTHE GHOTIOTHH YeJI0BEYeCTBa, a TAKXKE B IKOHOMHYECKHUX,
peLIeHNH BOIIPOCOB YeJI0BEYECTBa, a TAKKE B
palMOHAIBLHOTO pELIeHUH BOIIPOCOB
PUPOJIOTIONB30BAHUS, B palMOHATIBHOTO
(dopMupoBaHUn NPUPOIONIONB30BaHUS, B
[EHHOCTHOT'O OTHOIICHUS K | (QOpMUPOBaHUU
npupoje, 0OIIeCTBY, IIEHHOCTHOT'O OTHOLICHUS
YeIIOBEKY; K IIpUpojie, 00IIeCTRY,
5 YeJI0BEKY;
0 BKJIJIe POCCHICKUX U
3apyOEKHBIX YICHBIX B 0 BKJIaJIE POCCUMCKUX U
pa3BUTHE OMOJIOTUH 3apyOeKHBIX YUCHBIX B
pa3BUTHE OMOJIOTUH
Ymetsn: CdopmupoBathb YpoBeHb o3 (@(1-10), T
cHCTeMaTH4ecKoe YMeHHMAYCTaHABIUBATD (1-21)
* YCTAHABIUBATE B3ANMOCBASH MCKIY | yyenpeycTanapiuBath B3aMOCBS3U MEXKTY

CTpOCHUEM U (yHKIIHSIMH:
OpPTraHOUIOB, KJIIETOK Pa3HbIX TKaHEH,
OpraHaMHy U CHCTEMaMH OpTaHoOB y
pacTeHHIA, )KUBOTHBIX U YEJIOBEKa,
MEXJIy dTanamMu 0OMeHa BEIIeCTB;
JTanaMu KJISTOYHOTO IUKIJIA U

B3aUMOCBSI3H MEXKTY
CTpOeHHEM U (QyHKIIFSIMH:
OpPraHOUI0B, KJIECTOK
pa3HBIX TKaHEH, OpraHaMu
Y CHCTEMaMH OPTaHOB Y
pacTeHHl, )KUBOTHBIX U

CTpOSHUEM U (PYHKIIUIMU:
OpPraHOUAOB, KIETOK
Pa3HBIX TKaHEH, OpraHaMmu
Y CUCTEMaMU OpPraHoOB Y
pacTeHuil, >)KUBOTHBIX U
YEJIOBEKa; MEXIY




YKU3HCHHBIX IUKJIOB OPTaHU3MOB;
JTanamMu SMOPHOHATHLHOTO Pa3BUTHS;
TEHOTUTIOM U (PeHOTUTIOM, (PEHOTUTIOM
1 (hakTOpaMH CpeIbl OOMTAHMS;
MIPOIIECCAMHU BOJIOIIUH; IBHKYITUMHU
CUJIaMU aHTPOTIOTCHE3a;
KOMITOHCHTaMH Pa3IMYHBIX IKOCUCTEM
Y TIPUCTIOCOOTICHUSIMUA K HUM
OpraHu3MOB;

- HCIOJIB30BaTh COOTBETCTBYIOLIHE
apryMeHTHI, ONOJIOTUYECKYIO
TEPMUHOJIOTUIO 1 CUMBOJIUKY IS
JI0Ka3aTeNbCTBA POJCTBA OPTaHU3MOB
Pa3HBIX CHCTEMAaTHYECKUX TPYIIT;
B3aUMOCBA3U OpPTraHU3MOB U CPEAbL
OOHTaHMS; MHCTBA YEIOBEUECKIX
pac, HeOOXOAUMOCTH 310POBOTO
o0pas3a XU3HH, COXpaHEHUS
pa3HO00pa3ns BUIOB U SKOCHCTEM KaK
YCIIOBUS COCYIIECTBOBAHUSI IPUPOIBI U

YeNoBeKa; MEXKIY dTaraMu
oOMeHa BEIECTB; dTarlaMu
KJIETOYHOTO IMKJIA 1
JKU3HCHHBIX [UKJIOB
OpraHu3MOB; dTallaMH
SMOPHOHATIBLHOTO PAa3BUTHS,
TEHOTHUIIOM U (DEHOTHIIOM,
¢denoTunom u Gakropamu
cpenpl OOUTaHUS;
MpoIeccaMy IBOJIOLNY;
JBIKYIIUMH CHIIAMH
AHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3IHYHbIX
9KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM
OpraHu3MOB;

UCIIOJIb30BaTh
COOTBETCTBYIOIIHE
apryMEHTBI,
OHMOJIOTMUECKYHO

sTanamu oOMeHa
BEIIIECTB; dTaaMu
KJIETOYHOTO ITUKJIA U
KU3HCHHBIX [TUKJIOB
OpraHu3MOB; dTallaMH
AMOPUOHATILHOTO
Pa3BUTHUS; TEHOTUIIOM H
(denotunom, eHOTUTIOM
1 (hakTOpaMu CpeIIbI
oOuTaHus; MporeccaMu
ABOJIIOLINY; JIBHKYIIIUMHU
CUJIaMH aHTPOIIOTeHEe3a;
KOMITOHCHTaMHU
Pa3INYHBIX 3KOCHCTEM H
MIPHUCIIOCOOJICHUSAMU K
HUM OPraHU3MOB;

UCIIOJIb30BaTh
COOTBETCTBYIOIIHE
apryMEHTBI,
OHMOJIOTMUECKYHO

YeJI0BeYeCTBa TEPMHHOJIOTHUIO U TEPMHHOJIOTHUIO U
CHMBOJIMKY IS CHMBOJIMKY IS
JI0Ka3aTesIbCTBA POACTBA JI0Ka3aTesbCTBa POACTBA
OPraHU3MOB Pa3HBIX OPTaHM3MOB Pa3HBIX
CHCTEeMaTHYECKUX TPYIIIL; CHCTEeMaTHYECKUX TPYIIIL;
B3aMMOCBSI3U OPT'aHU3MOB U | B3aHMOCBSI3H OPTaHU3MOB
cpelibl OOUTAHUS; CIUHCTBA | M CPE/Ibl OOMTAHUS;
YeJI0BEYeCKUX pac, €/IMHCTBA YEJIOBEYESCKUX
HE0OX0IMMOCTH 3JI0POBOTO | pac, HEOOXOAMMOCTH
o0pasa )KH3HHU, COXpaHEHHs | 3JI0POBOTO 00pa3a )KH3HH,
pa3Ho00pasus BUAOB U COXpaHEeHHs
IKOCHCTEM KaK YCIOBHUS pa3Ho00pa3us BUAOB U
COCYIIIECTBOBAHHUS IKOCHCTEM KaK YCIOBHUS
NPUPOJIBI M YEJIOBEYECTBA | COCYLIECTBOBAHUS
HPUPO/IBI U YeIOBEYECTBA
Baanern: CdopmupoBasmmecs YpoBeHb BiajeHus! n3 @a-10), T
cucTeMaTHYeCKHe (1-21)

- CHCTEMOM 3HaHUI 00 OCHOBHBIX
METOJaX HayYyHOIr0 MO3HAaHM4,
HCIIOJIb3YEMBIX B OMOJIOTHYECKHUX
MCCIIEIOBAHUSX KUBBIX OOBEKTOB U
JKOCHCTEM (OIMCaHue, N3MEPEHNE,
NpoBeJIeHHe HaOII0AeHHH ); criocobamu
BBISIBJIEHUS U OLIEHKH aHTPOITOT€HHBIX
W3MEHEHUM B IpUPOJIE

BJIAJE€HHA CHCTCMOMU
3HAHUH 00 OCHOBHEIX
METOJIaX HAyYHOT'O
MO3HAHMSI, UCTIOIH3yEMBIX B
OHOJIOTHYECKUX
HCCIIETOBAHMIX JKMBBIX
00BEKTOB M SKOCHCTEM
(omucanue, U3MEPEHNE,
MIPOBE/ICHHUE HAOIIOICHHI );
crroco0aMu BEISIBJICHUS U
OIICHKH aHTPOIOICHHBIX
W3MEHEHUH B IPUPOJIC

CHCTEMOI 3HaHUH 00
OCHOBHBIX METOJIaX
HAaYy4YHOTI'O ITO3HAHUA,
WCTIOJIb3YEMBIX B
OHOJIOTHYECKUX
HUCCIICOOBAHUAX XKUBBIX
00BEKTOB M SKOCHCTEM
(ommmcanue, U3MEpEHUE,
MPOBEJICHHE
HaAOJIOICHHIA);
crroco0aMu BEISIBIICHUS U
OIICHKH aHTPOIOTCHHBIX
W3MEHEHUH B IIPUPOJIE

113 — npakmuyecxue 3adanus, T — mecmogvie 3a0aHus.




2 TunoBble KOHTPOJIbHbIE 32JaHUSI WJIH HHbIE MATEPHAJIbI, He00OX0ANMBIE [JIs1 OLleHKHU
3HAHMH, YMEHHUI, HABBIKOB M (WJIH) ONBITA JAEATEIbHOCTH, XAPAKTEPHU3YIOIIUX 3TAIbI
¢dopmMupoBaHusi KOMIIETEHUM B Mpollecce 0CBOEHHUs 00pa30BaTeILHON NPOrPaMMbI

IIpakTHYeckue 3a1aHuA:

IIpakTnyeckas padora Nel. Ha6.1101eHue 1 cpaBHeHHe CTPOEHHUS KJIETOK PACTeHMIl U
“KHBOTHBIX 10 TOTOBBIM MHKpONpenapaTam.

1. PaccmoTtpuTe puc. 1, HafIUTe YepThl CXOACTBA U OTIHYMS B CTPOCHUH PACTUTEIBHOM 1 )KUBOTHOM KIIETKH,
JAaHHBIC 3aHECUTE B TAOJIHILY.

Mnasmopeca
Knetounan membpana

Nusocomn
o KneTouHan cTeHKa
nepoKcMcoMa Xnoponnacrt

AOPLIWKO
MeMbpaHa _
/ /nnpo pufiocoma ranaxowga / Frapsui

seankyna IHRONNAIMATHYECKHH
— peTMKYIY™M

MUTOXOHAP WA

Pubocoml

l1epXORATHIA )
3HAONNA3MaTUYeCKUur MUTOXOHRPHA
peTukynyM

annapaT FofkaMu Mepoxcucoma

uuTockeneT
o —_—
rnagKkui
3HAONNAIMATUHE CKUA
PETHKVIYVM

UilepoxesarLii
SHROMNAIMATHYECKHA
PETMEYNYM

XuuBotHaa Knerka PacTurtenbHana KnertkKka

Puc. 1

CpaBHeHHE CTPOSHHS KIIETOK PACTEHUH M JKUBOTHBIX

IIpusnaku PacturenbHas JKuBoTHasKIIeTKA
KJIETKA

Crocobnuranus

IInacTuas!

Knerounascrenka

Baxyonu

TlenTpuonu

Cunre3 ATO

3amacHoOyTIeBOa

BeiBog: [Touemy B cTpOeHHU KJIETOK PACTEHUH U )KMBOTHBIX €CTh YEPTHI CXOZCTBA U OTIMYM?



IIpakTHyeckasi padora Ne2. Pemenne 3aga4 no reme: "buocunres denka'

PaccmoTpuM u pemum npeanioKeHHbIe 3a7aud, YUUThIBas CIEAYIOUINE JaHHbIE: BEC OJIHOTO HYKJICOTHAA
JHK wnmu PHK — 345a.e.Mm; paccrositHue mexay ABymsi Hykiaeotuaamu — 0, 34 HM; Bec OAHOTO
AMHUHOKHUCIIOTHOTO ocTaTtka — 100 a.e.M.; FeHeTUYEeCKUM KO/ — TPUILIETEH.

3anaya 1.

Oparment  monekynsl  WPHK — uMmeer  cienyromyro  mocieAOBaTeIbHOCTh  HYKJICOTHIOB:
VYVI-AAT-THY-UI'L] Kakas aMUHOKHCIIOTHAsI TOCIEA0BATEIbHOCTh 3aKOAIMPOBAaHA HA TAHHOM y4YacTKe
uPHK?

3anaya 2.

®parMeHT OETKOBOW MOJEKYJIBI HMMEET TaKOW aMUHOKHUCIOTHBIA COCTaB: TJIU-TUP-acH-MeT. Kakyio
MOCTIeIOBATENbHOCTh HYKJICOTHI0B nMeeT (parment uPHK, Ha kKoTopom 3akoaupoBana nHpopmanus 1
naHHOM ¢parmMeHnTte 6enka?

3anayva 3.

Juvna nPHK -112, 2 am. Kakoii Bec Oyzet umeTh 0€10K, CHHTE3UPOBaHHbBIM Ha naHHOM Monekyine nPHK?
3anaya 4.

benkoBas monekyna conepxut 150 aMuHOKUCIOTHBIX ocTaTkoB. KakoB Bec pparmenta monexynsl JJHK,
Ha KOTOPOM 3aKOAMPOBaHa HH(OpMAIs 0 JaHHOM Oenke?

BreiBon: Uudopmanus o mnepBuYHON CTpykType Oenka 3amucaHa B (opMe TeHEeTHYeCKOro Koja Ha
yuactkax JIHK nnm uPHK, xoTopsle Ha3bBaroTCA ... . [ €eHETHUECKUI KOJ — ITO ....... . IIponecc cunresa
6enka Ha matpune ”PHK nmpoucxoaut Ha pubocoMax v Ha3bIBaeTCH ... .

IIpakTuyeckas padora Ne3. CpaBHeHHE MPOIECCOB PA3BUTHS NMOJIOBBIX KJIETOK Y PACTEHUH 1
JKHBOTHBIX

1) PaccMoTpuTe npe/yioskeHHbIE CXEMBI JICTIeHUs KIIeTOK. BHUMaTenbHO u3yunTe (hasbl JesieHHs.

2) OxapakTepusyiiTe Mpolecchl FTaMEeTOreHe3a Y pacCTeHHH U JKUBOTHBIX. Pe3ynbTaTel oopMuTE B TabJHIIE:

[Ipu3Haku as cpaBHEHUS Pacrenus JKuBoTHEbIE

1. I'me npoTekaeT ramMmeTorexnes?

2. U3 xakux ctaauii cCocTOUT?

3. B pe3ysbTare Kakux MpoueccoB 00pa3yroTes
raMeTnbI?

4. Kakoit Habop XpOMOCOM HMEIOT TaMEeThI?

5. Kak Ha3pBalOTCA JKEHCKHE TaMETHI?
MyXKCKHe?

6. OcoOeHHOCTH CTPOEHHSI MYKCKHX TaMeT.

7. OcoOEHHOCTH CTPOCHUS KEHCKHUX TaMeET.

8. CKOJNBKO TOJHOICHHBIX JKEHCKHX TaMeT
oOpasyercs?

9. CKOJIbKO MY)KCKUX raMeT y4acTBYET 3aTeM B
OTUIOZAOTBOPCHHH ?

3. TpeHnpoBOYHbIE YIIPAKHEHNUS.
1) OxapakTepu3yiiTe B3aNMOCBS3b CTPOEHUS U (DYHKITHIT raMeT KEHCKUX U MYKCKHUX OPTaHH3MOB.

2) B 4ém cX0ZICTBO M pa3InIme SHIEKIETOK U CIIEPMATO30HIOB Y MIICKOITUTAIONINX ?



3) O6mras macca Bcex Monekyn JJHK B 46 xpoMocoMax OHOM COMaTHIECKON KIIETKH YEJIOBEKA COCTABIISIET OKOJIO 6
X 10° mr. Onpepenure, gyeMy paBHa Macca Beex Monekysn JIHK B KIeTke B IIepro; a) mepes JeJIeHHEM KIETKH; 0) B
MOMEHT CHHTe3a Oelika, B) B Teiaoda3y MUTO3a; T') B pe3yabTaTe Meiio3a.

4) V xamycThl B K&XKJI0W COMaTHYECKOHN KIIETKe conepKuTcs mo 18 xpomocoM. CKOJIBKO XPOMOCOM COJEPIKUTCS Y
KaITyCTHI B: a) SHIEKIEeTKe; 0) 3UroTe; B) CIIEPMUM; I') COMaTHIECKIX KJIETKaX MOTOMKOB MEPBOTO MOKOJICHUS; 1)
COMAaTHYECKHX KJIETKaX TOTOMKOB BTOPOTO IMOKOJICHUS; €) KIIeTKaX 00pa3oBaTeIbHON TKaHM.

5) B mapcTtBe JKMBOTHBIX W B IIAPCTBE pACTCHHM HAONIOMAaeTcs OJHA HM Ta K€ 3aKOHOMEPHOCTE:
HU3KOOPTaHW30BAHHKIC MPEIICTABUTEIN [apCTBA UMCIOT 2 CTaJIMU B KU3HCHHOM IIMKJIC — MOJIOBYIO U OCCIIOIYIO.
OpHako, MO Mepe MPOABIKCHUS BBEPX II0 OBOJIONMOHHON JecTHUIlE (0T TPUMUTHBHBIX K Oonee
BBICOKOOPTaHM30BAaHHBIM TIPEICTABUTEIAM) Oecriojias CTaausl HauyMHAEeT Ipeo0IamnaTh Hall TMOJIOBOM, a 3aTeM U 2
CTaJINM KU3HEHHOTO IHKJIA CIIUBAIOTCA B OHY. OOBSCHUTE ATY 3aKOHOMEPHOCTb.

BeiBoabI:
1. JaiiTe onpeneneHne raMeToreHe3a, MUKpO- H MeraraMeToreHesa.
2. KakoBo Ononornueckoe 3HaueHHUE raMeTorenesa?

3. Kakoe 3HaueHue mMmeeT oOpa30BaHHE OJHOM IOJHOLECHHOW SIMIICKICTKA M3 4-X TaIJIOUIHBIX
KJICTOK?

IIpakTuyeckas padora Ned4,5 BoisiBieHHE MPU3HAKOB CX0JCTBA 3apO/bIIIEi YeloBeKa 1
APYTHX MJIEKONMTAIIUX KaK 10Ka3aTeIbCTBO HX POACTBA

1. TlpountaTh TeKCT «IMOPHOIOTHUECKHE TOKA3ATENHCTBA MAaKPOIBOMOUWNY (IIpunoxcenus).
2. BBbISBUTH YepTHI CXOACTBA 3apOJIBILICH YEIOBEKa U APYTUX TO3BOHOYHBIX
3. OTBeTHTH Ha BOIPOC: O YEM CBHUJICTEILCTBYIOT CXOJCTBA 3aPOIbIIICHi?

Ilpunoswcenuel

Canamannpa Jepenaxa Kpsica Jenosek
Ilpunoscenue?

JMOpuosoruyeckoe aAokazatesbecTB0. (OOpa3oBaHME TIONOBBIX KIETOK, TaMETOI€HE3 CXOIeH Yy Bcex
MHOTOKJICTOYHBIX OpPTaHW3MOB, W BCE OpPTaHWU3MBI Pa3BUBAINCh W3 OJHOW TUIUIOWTHOW KIIETKU(3UTOTHI) ITO
CBUACTCILCTBYET O CAWMHCTBC MHpPaA XHUBBIX OPraHU3MOB. BHGCTS[IIII/IM A0Ka3aTCJIbCTBOM CIIYXKHUT CXOJCTBO
3apOoJIbIIIICH HAa PaHHUX CTaJusIX pa3BUTHS. Bce OHM HMMEIOT XOpjay, NMOTOM IO3BOHOYHHK, XKaOEpHBIC IENH
OJIMHAKOBBIE OTIENBI Tena (TOJIOBY, TYJOBHWINE, XBOCT). Pasnmuumsa mposBisioTcs MO Mepe pa3BUTHA. B Hauame
3apOoNbIIl TPUOOpEeTaeT depThl XapaKTepu3YIOIIMe KIJacC, 3aTeM OTpsAA, pOJd M HaKOHEI[ BHUJA, TaKoe
MOCIIEZI0BATEIEHOE PACXOKICHUE MMPU3HAKOB CBUACTEIBCTBYET O MPOUCXOXKICHUU XOPJOBBIX OT OOIIEro CTBOJIA,
JABIIETO B MPOLIECCE IBOJIOLMU HECKONBKO BeTBe. CBSI3b MEXy MHIUBUIYATBHBIM U UCTOPUUECKUM PA3BUTHEM
OpraHu3Ma BBIPA3WIN HEMeENKHe ydeHble I'ekkens u Mromep. I'enetndeckuit 3akoH. Bo 2 monoBmHe 19 Beka
Iexkenp 1 Mrojuiep ycTaHOBHIIM 3aKOH OHTOT€HE3a U (DPHIIOTEHE3a, KOTOPBIH MMOJTyYr)T Ha3BaHUE OMOTCHETUISCKOTO
3akoHa. HAMBUTyallbHOE pa3BUTHE 0COOM (OHTOTCHE3) KPAaTKO MOBTOPSIET HCTOPUYECKOE pa3BuTHe Buaa. OHAKO
3a KOPOTKHH MEpHOA WHAWBHIYaJHHOTO Pa3BUTHA OCOOb HE MOXKET MOBTOPUTH BCE 3TAIbl 3BOIIOIUH, MTOITOMY

MOBTOPEHHE TIPOUCXOJIUT B C:KaTOM hopMe ¢ BBITIAJICHHEM PsiJia STAIOB, KPOME TOTO 3MOPHUOHBI UMEIOT CXOJICTBO HE



CO B3pOCIBIMU (pOpMaMu MPEAKOB, a ¢ UX 3apoasimamu. [Ipumep: Y 3apoapiina 0Opas3yroTcs xabepHbIe e U Y
MJICKOIIMTAIONIAX U y PBIO, HO Yy pbIO M3 HHUX TONy4aroTCs XKaOpbl, a y MIICKOMUTAIONIMX JIPYTHE OpraHbl.
Buoreorpadguieckoe 10ka3aTenbCTBO.

YEPTEI CXOACTBA YEPTBHI PA3JINYUA

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

IIpakTuyeckas padora Ne 6. CocTaBjieHne NPOCTEHIINX cXeM MOHOTHOPHIHOIO U
AMTUOPUIHOT0 CKpelMBaHU i

Bapuant 1

3ananmue 1. [IucbMeHHO OTBETHTE HA BOMPOCHI:
Haiite onpeeneHue MOHATHIM «C€HOTHID), «(PEHOTHID».
Urto Ha3pIBa€TCS TOMO3UTOTHBIME OCOOSMU?

3ananue 2. Pemunre 3aga4n:
3agava 1.
CunpakTunus (cpallleHHe NaiblieB) — JOMHHAHTHBIA Npu3Hak. KakoBa BeposTHOCTh B % pOXAEHUA JAeTeil co
CPOCIIMMUCS TIATTbIIaMH, €CIIA OJIWH U3 POIUTENICH TeTepPO3UTOTEH, a BTOPOH UMEET HOPMAITbHYIO KUCTH?
3angava 2.
KenmuHa ¢ BOJIHHUCTBIMU BOJIOCAMU M HOPMAJIBHBIM I[BETOBBIM 3PEHUEM BBIILIA 3aMYyXK 32 MYKUHHY C IPAMBIMHU
BOJIOCAMH, CTPAJIAIONIETO NaTbTOHU3MOM. Y HUX POIWICS CHIH C BOJHUCTBHIMH BOJIOCAMH — HAbTOHUK H JIOYb C
BOJIHACTBIMH BOJIOCAMH, HE CTPAAtoNIas JATbTOHU3MOM. [|09b BBITIIIA 3aMYXK 32 MYXXYHHY C KypYaBBIMH BOJIOCAMHU
W JaNbTOHU3MOM. B 3TOM Opake pomuiioch /ABE JEBOYKU: C KypyaBhIMH BOJOCAMU M C BOJHHUCTBIMH, 00€ C
HOPMAJTHHBIM IIBETOBBIM 3pEHHEM.
CocTaBbTe CXeMy pelIeHus 3a0a4u.
VYkakuTe reHOTHITHI U (PEHOTHUIIBI BCeX POAMTENEH U IeTel B 000uX Opakax.
KakoBa BeposITHOCTB poXkJeHHUs1 peOEHKa C JaTbTOHU3MOM BO BTOPOM Opake?
OTBeT NOSICHUTE.

3agaya 3.

VY 4enoBeka TeMHBIN IIBET BOJIOC (A) JOMUHUPYET HaJl CBETIBIM IIBETOM (a), Kapuii 1iBeT ri1a3 (B) — Hag ronyOsim (b).
3anuimTe TEHOTUIBI POJUTENCH, BO3MOXHBIC (EHOTHUIIBI M TCHOTHIIBI JIETeH, POJMBIIMXCS OT Opaka
CBETIIOBOJIOCOTO TOTyOO0TIa30T0 MY>KYUHBI M TETEPO3UTOTHOM Kaperiia3oi CBETIOBOJIIOCOH KEHIIUHBI.

Bapuanr 2

3aganue 1. [IncbMeHHO 0TBeTHTE HA BONPOCHI:
Uro Ha3pIBaeTCSI JOMUHAHTHBIM, PELECCUBHBIM MPU3HAKOM?
Urto Ha3BIBAIOT T€TEPO3UTOTHBIMU 0COOSIMHE?

3aganue 2. Pemure 3axauu:
3agava 1.
V yenoBeka pHUKMI IIBET BOJIOC JOMHHHUPYET HaJ PYChIM, @ BECHYIIKH — HaJ MX OTCYTCTBHEM. | €TepO3UroTHBIN
PBDKEBOJIOCHIN 0e3 BECHYIIEK MY)KYMHA >KEHUJICS Ha PYCOBOJIOCOH KeHIIuHe ¢ BecHymKamu. Ompeaenuts B %
BEPOSITHOCTH POXKJICHHUS peOeHKA PBIKEBOIOCOTO C BECHYIITKAMH.

3amaya 2.

Codusa — mpaBopykasi KEHIIMHA C HOPMaJbHBIM LIBETOBBIM 3pEHHEM BbINIUIA 3aMyX 3a Cepres — JEBOPYKOTO
JMAIbTOHWKA. Y HUX POJWIACH MpaBOpyKas M0Yb ApHHA C HOPMAaJbHBIM I[BETOBBIM 3PEHHEM U JIEBOPYKHI CBHIH
Bacwunnii ¢ 7abTOHU3MOM.

CocTaBbTe CXeMy pEIIeHUs 3aJauu.

Omnpenenure reHOTHITBI POAUTENEH, TeHOTUNBI U (EHOTHUIBI MOTOMKOB. Kakoi reHoTun u (eHoTHn uMmen Myx
ApUHBI, €CITH U3BECTHO, UTO Y HUX POIMIACH JIECBOPYKas JIEBOYKA, CTpadaromas qanbTonm3mMoMm? Codust cunrana,
gyro umeHHO Cepreit mepenan Bacunmio cBoii reH nansToHn3ma. beiia 1 Codus npasa?

OTBeT NOsSICHUTE.

3anmauga 3.

O6a poauTens ¢ Kyp4aBbIMH BOJIOCAMH M BECHYIIIKAMH, a JI0Yb C MPSIMBIMU BOJIOCAaMH U 0e3 BecHymIek. Mx moup
BBIIIIJIA 3aMY’XK 32 IOHOIIY C Kyp4YaBBIMH BOJOCAMH W BECHYIIKaMH. MaTh IOHOIIN C MPSAMBIMHA BOJOCaMu U 0e3
BecHylIeK. Kakux neTeil MOKHO OXKUAaTh B MOJIOION CEMbE U KAKOBA UX BEPOSTHOCTh?



IIpakTuyeckast pabora Ne7.BhisiB/IeHHe MyTAreHOB B OKpYKalolleil cpe/ie U KOCBEeHHAs
OLICHKA BO3MOKHOI'0 MX BJIMSIHUSI HA OPTAaHM3M U PeNPOAYKTHBHYIO (DyHKLMIO

OcHosHbie noHAmMuUA

OKCcIIepUMEHTAIbHBIE HCCIEIOBAaHMs, IPOBEICHHBIE B TEUCHUE IOCIEIHUX TPEeX AECSATUICTUH, MOKa3aiH, 4YTo
HEMaJIoe YUCIO0 XUMHYECKHX COCIMHEHHUH 00JlafaeT MyTareHHON aKTUBHOCTBIO. MyTareHel OOHapy:KeHBbI cpelu
JIEKapCTB, KOCMETUYECKUX CPEICTB, XHMHUYECKHX BELIECTB, NPUMEHAEMBIX B CEIBCKOM XO3SHCTBE,
IIPOMBIIIJICHHOCTH; IIEPEYEHb X BCE BPEeMs IONOIHACTCS. M31at0TCsl ClIpaBOYHUKY U KaTajl0I'u MyTarcHoB.

1. MyTareHsl IpOU3BOJACTBEHHOMN CPENBI

XuMHYECKHE BelIecTBAa Ha MPOM3BOACTBE COCTABIIIOT HanOoJee OOLIMPHYIO IPYIy aHTPOMOTEHHBIX (aKTOpOB
BHEIITHEN Cpebl.

HauOonpimee 4mcno uccienoBaHWi MyTareHHOW AKTUBHOCTH BEILECTB B KIIETKaxX YEJIOBEKAa IPOBEICHO IS
CHUHTETHYECKHX MAaTepUaioB W COJIEH THKENBbIX METaJUIOB(CBMHIA, IIMHKA, KaaMUs, PTYTH, XpOMa, HHKEJs,
MBIIIBSKA, MEJIH).

MyTareHsl POU3BOJICTBEHHOI'O OKPY)KEHHUSI MOTYT IONafaTh B OPraHU3M Pa3sHbIMU IIYTSMHU: Y€pe3 JIETKHUE, KOXKY,
MUIIEBapUTENBHBIN TpakT. Clie0BaTeNbHO, 1032 MOMyYaeMOoro BEIIECTBa 3aBUCUT HE TOJBKO OT KOHIEHTPALIUH €ro
B BO3JIyXe WJIH Ha paboueM MecTe, HO M OT COOJIOACHUSI TPAaBUII TMYHON TUTUCHBI.

HauOonpinee BHMMaHME NPUBJIECKIM CHHTETHYECKHE COCAWHEHHMS, M KOTOPBIX BBISBIEHA CIIOCOOHOCTh
WHAYIUPOBaTh XPOMOCOMHBIE abeppamnuu (IIEpeCTPORKH) M CECTPUHCKHE XPOMAaTHAHBIE OOMEHBI HE TOJBKO B
opraHu3Me 4denoBeka. Takue coeIMHEHHS, KaK BUHHIIXJIOPU/, XJIOPONPEH, SIUXJIOPTUAPUH, SMTOKCUHBIC CMOJIBI 1
CTHPOJI, HECOMHEHHO, OKa3bIBaIOT MyTar¢HHOE JICHCTBHE HA COMAaTHYECKHE KIETKH.

Oprannueckue pacTBoputenu (0€H3071, KCHIION, TOIYO0J), COeTUHEHUS, TPUMEHIEMbIE B IPOU3BOACTBE PE3MHOBBIX
W3JIeNTU HHAYIUPYIOT HUTOTEHETHYECKUE H3MEHEHHS, OCOOCHHO y KypSIIUX JIIOJCH. Y JKEHIIWH, padOoTaromuXx B
IIMHHOM M PE3MHOTEXHWYECKOM TPOU3BOJCTBAX, MOBBIINIEHA YaCTOTAa XPOMOCOMHBIX abeppauuii B IuMQpOIUTaX
nepudepruieckoit KpoBu. To e OTHOCUTCS U K TUIoAaM 8-, 12-HeaensHOro cpoka 6epeMeHHOCTH, TTOTyYeHHBIM ITPH
MEIUIIMHCKIX ab0opTaxX y TaKuX paOOTHHII.

2. XUMHYECKHUE BEIICCTBA, IPUMEHSIEMEIC B CEILCKOM X03SUCTBE

BosbIMHCTBO MECTUIHAOB SBJISIOTCS] CHHTETUYECKUMH OPTaHMYECKUMH BelecTBaMu. [IpakTuiecku ucnob3yeTcs
okono 600 mectuimaoB. OHU LUPKYJIUPYIOT B Ouocdepe, MUTPUPYIOT B €CTECTBEHHBIX TPO(PHUUECKHX LEMsX,
HaKaIUIMBasCh B HEKOTOPHIX OMOIIEHO3aX M CENbCKOXO3HCTBEHHBIX MTPOIYKTAX.

OueHb BaKHBI NPOTHO3WPOBAHHE U TIPEIYNPEKACHUE MYTareHHOW OMACHOCTH XMMHYECKHUX CPECTB 3alllUThI
pactenuii. [Ipuuem peub HIET 0 TOBBILICHUH MYTAILMOHHOT'O POIIECCca HE TOJIBKO Y YeJIOBEKa, HO ¥ B paCTUTEIIbHOM
W JKUBOTHOM Mupe. YelloBeK KOHTAKTUPYET C XHUMHUYECKHMH BEIECTBAMH IPU HMX TMPOU3BOJICTBE, NPU HX
MPUMEHEHNH Ha CeNTbCKOXO03HCTBEHHBIX Pa0d0Tax, OJTydacT HeOObIIINE UX KOJIHYECTBA C MTUIIEBLIMHU ITPOTYKTAMH,
BOJIOM U3 OKpY>Karollei cpeabl.

3. JlekapCTBEHHBIE IIPEMAPATHI

Haunbonee BhIpa)keHHBIM MyTareHHbBIM JIeHiCTBHEM 00JIaatoT IATOCTATHKYA U aHTUMETaOO0IUTHI, UCTIONIL3YEMBbIE IS
JIeYeHHs OHKOJIOTHYECKUX 3a00JIeBaHUM U KaK MMMYHOJICIIPECCAHTHI.

MyTareHHOi aKTUBHOCTBIO O0JIaaeT U psj NPOTUBOOIYXOJIEBBIX AHTHOMOTHKOB (AKTUHOMHLMH I, alpraMHLIUH,
OoneomMuniH W Apyrue). [locKoNbKy OOJBIIMHCTBO MAIMEHTOB, MPUMEHSIONINX OSTH TMpEnapartbl, HE HMEIOT
MOTOMCTBA, KaK TMOKAa3bIBAIOT PACcUeThl, TEHETUYECKHUH PUCK OT ITHX INPENaparoB s OyIylmMX MOKOJICHUH
HEOOJIBIIION.

HexoTtopbie lekapcTBEHHBIE BEIIECTBA BBI3BIBAIOT B KYJILTYPE KIETOK YEIOBEKa XPOMOCOMHBIE adeppalliy B J103aX,
COOTBETCTBYIOIIMX pPEaJbHbIM, C KOTOPBIMH KOHTAaKTUPYeT 4YeJNOBeK. B 3Ty Tpynmy MOXHO OTHECTH
MPOTUBOCYAOPOKHBIE TMpenapaTshl (0apOuTypaThl), NCHUXOTPONHBIE (KJIO3EMHH), TOPMOHANBHBIE (3CTPOAMOI,
MIPOTECTEPOH, OpaJIbHBIE KOHTPALENTUBBI), CMECH U1 Hapko3a (XJOPHUIAMH, XJIOPIpPOMaHaMHI). DTH MpenapaTbl
WHIyIMHPYIOT (B 2-3 pasza BBIIIE CIOHTAHHOTO YPOBHS) XPOMOCOMHEIE abeppamuul y JIFOJCH, PeryisipHO
MPUHUMAIOINX WM KOHTAKTUPYIOIIUX C HUMH.

B oranMume oT HMTOCTAaTUKOB, HET YBEPEHHOCTH, YTO IMpenapaThl YKa3aHHBIX TPYIIN ACHCTBYIOT Ha 3apOJBILICBhIE
kieTkr. HexoTopele Tpenaparbl, HanpuMmep, aleTHICATHIMIOBAs KHCIOTa W aMHUJIONUPHH TOBHIMIAIOT YacTOTYy
XPOMOCOMHBIX a0eppaliuii, HO TOJIBKO TPHU OONBIINX JI03aX, TPUMEHSEMBIX IPH JICYCHUU PEBMAaTHUECKIX OOJIe3HEH.
CymecTByeT rpymia mpenaparos, o0JgaJaromux caadbiM MyTareHHBIM 3¢ ¢GeKToM. MeXaHu3Mbl UX JCHCTBHUA Ha
XpoMOcOoMBI HesicHBL. K TakuM cnaOblM MyTareHaMm OTHOCSIT METHJIKCAaHTHUHBI (KoenH, Te0OpOMUH, TeOQHIUINH,
MapaK3aHTyH, |-, 3- 1 7-METHIKCAaHTHHBI), ICHXOTPOIHBIE CPEACTBA (TPUPTOPIPOMA3NH, MAKEITIII, TATOTIEPUIO0N),
XJIOpaJITHApPAT, AaHTUIIUCTOCOMAJbHBIE mpemaparsl (rukaHToHQuoopaT, wmupaumnQ), OakTepuUHMOHBIE |
ne3nH(puIupyoomme cpeactsa (TpunoguaBuH, TeKCaMeTUICH-TETPaMUH, STHICHOKCU/, JIEBAMH30J, PE30PLHHOI,
dbypocemun). HecmoTps Ha ux cinaboe MyTareHHOE ACHCTBHE, H3-3a UX IMHPOKOTO IPUMEHEHISI HEOOXOTUMO BECTH
TIIATETbHBIC HAOMIONCHUS 32 TCHETHIECKUMHU (D (PEKTaMH ATUX COSTUHEHHUI. JTO KacaeTcsi He TOIBKO OOJIBHBIX, HO
U MEJUIMHCKOTO TIEpCOHANA, NCTIONB3YIOIIEro MpenapaTsl A Je3NH(DEKINHT, CTEPHIN3alui, HApKo3a.

B cBs3u ¢ 3TuM, Henb3s NpUHUMAaTh 0e3 COBETa ¢ BpPauoM HE3HAKOMbIE JIEKAPCTBEHHbIE Ipenaparbl, 0COOEHHO
aHTUOMOTHUKHM, HENb3s1 OTKIIA/BIBAThH JICUEHHE XPOHMUYECKUX BOCIAJIMTENBHBIX 3a00JI€BaHUi, 3T0 ociabuiseT Ball
WMMYHHUTET U OTKPBIBACT JOPOTY MyTareHaMm.




4. KOMIIOHEHTHI IUIIH

MyTrareHHass akTHBHOCTb IIHIIM, IPUIOTOBICHHOW pa3HBIMM CIOCO0AMH, DPAa3IHYHBIX IHIIEBBIX IPOLYKTOB
M3y4yallach B OIBITAX HA MUKPOOPraHW3MaXx U B SKCIIEPUMEHTAX Ha KyJIbType TUM(POLUUTOB nepudepudeckoii KpoBu.
CnaOpiMi MyTareHHBIMH CBOWCTBaMH O0JIaal0T TaKWE THIIEBBIC M00AaBKM, KaK CaXapWH, IPOU3BOTHOE
Hutpodypana AP-2 (koHcepBaHT), KpacuTenb (PIOKCHH U JIp.

K BemectBam numiy, 0061afal0MIUX MyTareHHOH aKTHBHOCTBIO, MOYKHO OTHECTH HUTPO3aMUHBI, TSXKEIbIE METAILIHI,
MHUKOTOKCHHBI, alIKalOUIbl, HEKOTOpble TMHUINEBbIe MJ00aBKH, a TaKkKe TIeTepOLUKINYECKHEe aMHHBl |
aMMHOMMUAa30a3apeHbl, 00pa3yroIuecs B Mpolecce KylIrHapHOH o0pab0oTKKU MSCHBIX MPOAYKTOB. B mocienHroro
IPYIIy BEIIECTB BXOIAT TaK HA3bIBAEMblE IHMPOJIM3ATHBIE MYTAareHbI, BbIIEICHHbBIC IEPBOHAYAIBHO U3 JKAPEHBIX,
OoraTelx OeKamMu, TPOIYKTOB.

ConepxaHrue HUTPO30COEAMHEHHH B MPOAYKTaX IUTAHUSA [OBOJBHO CHJIBHO BapbUpyeT U OOYCIOBJIEHO,
[0-BUANMOMY, IPUMEHEHUEM a30TCOAEPKALIUX YAOOPEHHH, a TAaK)Ke 0COOEHHOCTAMH TEXHOJIOTUH IIPUTOTOBJICHUS
MUILIY 1 UCTIOJIb30BaHUEM HUTPUTOB B KaUECTBE KOHCEPBAHTOB.

Hanuuue B nuie HUTPO3UPYEMBIX COCIMHEHHH BIiepBble ObIJI0 00Hapy)eHo B 1983 r. mpu U3ydeHWH MyTareHHOH
aKTUBHOCTH COEBOIO COyca M IacThl U3 COeBbIX 0000B. Ilo3ke OBUIO IOKA3aHO HAIMYME HUTPO3UPYEMBIX
MPEIIECTBEHHUKOB B PsZic CBEXKUX U MAPHHOBAHHBIX OBOIICH.

I[HH O6pa3OBaHI/Iﬂ MYTarcHHbIX COGI[I/IHCHI/Iﬁ B XKCIYAKEC M3 IMOCTYyMAaromuMX BMECTE C OBOIIAMU U APYTUMU
MPOAYKTaMU HEOOXOANMO HaJM4Yhe HUTPO3UPYIOIIET0 KOMIIOHEHTA, B KAYeCTBE KOTOPOI'0 BHICTYIIAIOT HUTPUTHI U
HUTpaTbl. OCHOBHON MCTOYHHUK HUTPATOB U HUTPUTOB — 3TO MHIIEBBIE IPOAYKTHI.

Cumnrarot, uto okosio 80% HUTPATOB, MOCTYMAIONIUX B OPIraHU3M, — PACTUTEILHOTO MPOUCXOXKAeHNUS. M3 HUX 0KOJIO
70% conepxutcs B oBolIax u Kaptodene, a 19% — B MACHBIX nponykrax. HemManoBaskHBIM HCTOYHUKOM HUTpPUTA
SIBIISIIOTCSI KOHCEPBUPOBAHHbIE ITPOAYKTHI.

B OpraHusm 4€JIOBCKaA IMOCTOAHHO BMECTE C HI/IHICﬁ MOCTYMaroT NPECANICCTBECHHUKY MYTAr€HHbIX U KaHIICPOICHHBIX
HUTPO30COEIUHEHU.

MOXHO NOpPEKOMEHAOBaTh YMNOTPeONATh OOJbIlle HATypaJbHBIX IPOAYKTOB, M30€raTh MSCHBIX KOHCEPBOB,
KOIUEHOCTEH, CafocTeld, COKOB U Ta3UPOBAHHON BOJBI C CHHTETHUECKHMHU KpacHTeJsIMU. EcTh 0oJble KamycThl,
3eJieHd, Kpym, xieba ¢ orpybsmu. Ecnu ecth mpu3Hakm amcOakTepwo3a - NPUHUMATh OUBUIyMOaKTEepHH,
TMaKTOOAKTEepHH W JpyTHe Mpemnapatsl ¢ "mone3HpiMu” OakTepusiMmu. OHU obecriedar BaM HAAEKHYIO 3allUTy OT
MyTareHoB. Eciy He B MOpsiIKe IIEYEeHb - PErYJISIPHO IIUTh JKETYETOHHBIE COOPBI.

5. KoMITOHEHTHI Taba4yHOTO JbIMa

Pe3ynpTaThl 3MnAeMHUOIOrMYECKUX UCCIIEI0OBAHNH MTOKA3aJIH, YTO B 3TUOJIOIMH paKa JETrKoro Hanbospliee 3HaYeHHE
umeeT KypeHue. bouio cnenano 3akmoueHue o ToM, 4ro 70-95% ciryuaeB BO3HHKHOBEHUS PaKa JIETKOTO CBSI3aHO C
TaOa4YHBIM JbIMOM, KOTOprﬁ SABIACTCA KAaHICPOICHOM. OTHOCHUTENLHBIH PUCK BOSHUKHOBCHUS paKa JICTKOI'0 3aBUCUT
OT KOJIMYCCTBA BBIKYPUBACMBIX CHUI'ap€T, OAHAKO IMPOAOJDKUTCIBHOCTL KYPCHUA ABIACTCA 60.]166 CYIIECTBECHHBIM
(hakTOpOM, YEM KOJMUECTBO €KEIHEBHO BHIKYPHUBAEMBIX CUTAPET.

B Hacrosimee Bpemst 00JbIIoe BHUMAaHUE YAEISIETCS M3YUYEHHIO MyTareHHOW aKTUBHOCTH TabAayHOro IbIMa U €ro
KOMITIOHEHTOB, 3TO CBSI3aHO C HEOOXOIMMOCTBIO PEaIbHOM OIIEHKH TeHETUIECKOHW OMACHOCTH Ta0auyHOTO JIbIMA.
CurapeTHblii IbIM B Ta30BOH (a3e BbI3bIBAI B JMM(OLUTAX YeNOBEKa invitro, MUTOTUYECKUE PEKOMOMWHALNU U
MyTalU{ JbIXaTEJIbHOW HEJOCTAaTOYHOCTH B Jpoxkxkax. CHrapeTHbI ObIM M €ro KOHIEHCAThl WHIyLHUPOBAIIU
PElleCCUBHEIE, CIICTUICHHBIE C TIOJIOM, JIeTAIbHBIE MYTAIIUH Y JPO30(HUIIHI.

Takum 06p330M, B UCCJIICAJOBAHUAX TeHEeTHYeCKOM aKTUBHOCTHU Ta6aquro JbIMa 6I)IJ'II/I IMOJIYy4C€HbI MHOTOYHCJICHHBIC
JaHHBIE O TOM, YTO TaOAaYHbIM JBIM COAECPIKUT F'€HOTOKCHYHBIE COSAMHEHHS, CIOCOOHbBIE HHAYIUPOBAaTh MyTallU B
COMAaTUYCCKUX KIICTKaXx, YTO MOXKET IMPUBECTHU K PA3BUTUIO OHYXOHeﬁ, a TaKXKE B ITIOJIOBBIX KJICTKaX, YTO MOXXET OBITH
MIPUYHNHON HAaClIeAyeMbIX 1e()eKTOB.

6. Adpo30aH BO3lyXa

Wzyuenne MyTareHHOCTH 3arps3HUTENCH, CoAepiKallMXcs B 3aJbIMICHHOM (TOPOJACKOM) M HE3aIbIMICHHOM
(cenbckom) BO3Ayxe Ha JUMQOLMTAX 4YeIoBeKa invitro mokasano, uto 1 M33aJBIMIEHHOrO BO3/yXa COAEPIKHUT
OoJblle MyTareHHbIX COCIUHEHHUH, 4eM He3aabIMiIeHHOro. Kpome Toro, B 3aJbIMJIEHHOM BO3AyXe OOHApYKEHBI
BEIIECTBA, MyTareHHasi akTHBHOCTh KOTOPBIX 3aBUCHUT OT META00JINUEeCKOH aKTUBALINH.

MyTrareHHass aKTHBHOCTh KOMITOHEHTOB a3p030Jiel BO3JlyXa 3aBUCHT OT €r0 XUMHUYECKOTro cocTaBa. OCHOBHBIMH
HNCTOYHHUKaAMH 3arp5[3HeH1/n71 BO3ayXa SABJISTFOTCSL ABTOTpaHCIIOPT u TEILIOBJICKTPOCTAHIINH, BI)I6pOCBI
METaJUTypruidecKux u HedTernepepadaThIBAIOIINX 3aBOJIOB.

OKCTPaKTBhI 3arps3HUATEICH BO3IyXa BBI3BIBAIOT XPOMOCOMHEIE a0eppamuu B KyJIbTypax KIETOK UYeJIOBEKa H
MIJICKOIIUTAIOIINX.

SAPE

SAPE

[TonyueHHBIe K HACTOSIIEMY BPEMEHHM IaHHBIC CBUACTEIBCTBYIOT O TOM, YTO a3PO30JIM BO3AyXa, OCOOCHHO B
3aJILIMJICHHBIX paliOHAaX, MPEACTABISIOT COOO0M HCTOYHUKH MYTarcHOB, MOCTYHAIOIINX B OPraHU3M YeJI0BeKa uepe3
OpTaHbI JIbIXaHMUS.

7. MyTareHsl B OBITY

Bonpimoe BHUMaHWE yIENSIOT MIPOBEPKE HA MYTareHHOCTh KpacHTENeH IUIs BoJoC. MHOTHEe KOMIIOHEHTBHI KPacoK
BBI3BIBAIOT MyTAIlMA Y MUKPOOPTaHU3MOB, & HEKOTOPBIC - B KYJIBTYPE JTUMQOIUTOB.

MyTareHHbIC BeIECTBa B MPOAYKTaX IHTAHUS, B CPEIACTBaX OBITOBOM XHWMHH BBIABISATH TPYAHO H3-3a
HE3HAYUTEIbHBIX KOHIIEHTPAIUH, ¢ KOTOPHIMM KOHTAKTUPYET YEJIOBEK B PealbHbIX YCIOBHAX. OIHAKO €CIM OHH




WHAYIUPYIOT MyTallid B 3apOMABIIIEBBIX KJIETKaX, TO 3TO MPUBEAET CO BPEMEHEM K 3aMETHBIM MOIYJIAIHOHHBIM
s deKTaM, MOCKONBKY KaXIbIi YEJOBEK MOTyYaeT KaKylo-TO J03y TMHIIEBBIX M OBITOBBIX MYTareHoOB. BbuTo ObI
HEMPABWILHO JIyMaTh, 4TO 3TA TPYIIa MyTareHOB MOSBIJIACH TOJILKO ceiiuac. OUeBUIHO, YTO MyTareHHbBIE CBOMCTBA
nuim (HanpuMmep, adIaToOKCHHBI) W OBITOBOM cpeibl (HampuMep, AbIM) ObLIM M Ha PaHHHUX CTAIUsIX Pa3BUTHS
COBpeMeHHOT0 ueoBeka. OJHaKo B HACTOSIIEE BPEMS B HAIIl OBIT BBOJUTCSI MHOTO HOBBIX CHHTETHIECKHX BEIIECTB,
MMEHHO 3TH XMMHUYECKUE COCUHEHUS JTOJIKHBI OBITh OC30MTaCHBI.

UenoBedeckrue MOMYJSAIMHM YXKE OTATOIICHBI 3HAYUTEIBHBIM T'PY30M BpEAHBIX MyTaluid. IlosToMy ObLIO OBI
OIMMOKOW yCTaHABIMBATD JJISl TEHETHUECKUX N3MEHEHHUI KaKOW-THOO0 JOITyCTUMBIH yPOBEHbB, TEM OOJIEE UTO eIIe He
SICEH BOIIPOC O TTOCJICJCTBHSIX MOIYJANMOHHBIX H3MEHEHNN B pe3yNbTaTe MOBBIIMICHUS MYTAallMOHHOTO TpoIiecca.
J1y1st GONBITUHCTBA XMMUYECKUX MYTareHOB (€CIIM He JIJIs BCEX) OTCYTCTBYET MOPOT JIEHCTBYSI, MOYKHO T0JIaraTh, 4YT0O
MIpeeIbHO AOMyCTUMON «T€HETHIECKHU-TIOBPEXKIAIOMIEH» KOHIICHTPAIINA [T XUMHUECKUX MyTareHOB, KaK U J03bI
(m3nyeckux (HakTOpoB, CYIMIECTBOBATH HE JTOJKHO.

B uenom, Hy)XHO cTapaTbcs MeHbIE YHNOTPEOJISTh OBITOBOH XMMHH, C MOIOIUMH CPEICTBaAMH pPadOTaTh B
MepyUaTKax.

[Ipu omeHke OmMacHOCTH MyTareHe3a, BO3HHUKAOIIErO IMOJ BIMSHHEM (DaKTOpOB BHEIIHEW Cpeabl, HEOOXOIUMO
YUUTBIBATH CYIIECTBOBAHKUE €CTECTBEHHBIX aHTUMYTAareHOB (HallpuMep, B uiie). B 3Ty rpynmy BXoaaT MeTaboIUThI
pacTeHHI U MHUKPOOPTaHU3MORB — aJIKAJIOM]IbI, MUKOTOKCHUHBI, aHTUOMOTHUKHU, ()JIABOHOU/IBI.

ITo maTepuanam Interneta.

3aodanus:

1. CocraBbTe Tabnuity «VICTOYHUKH MyTareHOB B OKPY’KalolIel cpelie M UX BIMSHIE Ha OPTaHU3M YEeJIOBEKay

‘I/ICTO‘IHI/IKH Y IPUMEPHI MyTareHoB B cpene‘ Bo3MmoxHBIE TOCIEICTBYS HA OPTaHU3M UEIIOBEKa

2. Ucnonb3ysl TEKCT, clelaiiTe BBIBOJ O TOM HACKOJIBKO CEPhE3HO Balll OPraHU3M IMOABEPracTcs BO3ACUCTBUIO
MYTareHOB B OKPYKaroUIEH Cpelie U COCTABbTE PEKOMEHIALMU 110 YMEHBIIEHNIO BO3MOKHOTO BIMSHUSA MYyTareHOB
Ha CBOM OpraHu3M.

IIpakTuyeckas padora Ne§, 9.PazBuTHe OMOTEXHOJIOTHIA ¢ MPUMEHEHUEM TeXHUYECKHUX
cucreM (OuouH:keHepusi, OuonndpopmMaTuka, OMOHUKA) U UX IPMMEHEHNE B JKM3HU YeJIOBEKa, IOUCK U
aHAJIN3 HH(OPMALMH U3 PA3JIMYHBIX HCTOYHUKOB (Hay4Has M yueOHO-HAy4YHas JIUTEpaTypa,
cpeacTBa MaccoBoii uHpopmanuu, cetb UHTEpHeT U Apyrue

1. H3yuute TeopeTHUECKUN MaTepHal

B 3aBucumoctM OT BHaa 00bEKTa  Pa3UYalOT MUKPOOMOTEXHOJOTHIO, (PUTOOMOTEXHOJIOTHIO W
3000M0TEXHOJIOTHIO.

MHuKpOCKOITHYECKHe TPUOBI, XapaKTEPU3YIOLIMECs] BRICOKUM Pa3HOO0pa3ueM BII0B U (hOPM, IIUPOKO HPUMEHSIOTCS
U1l IPOU3BOACTBA KOPMOBBIX 100aBOK, OOTaThIX OeIKaMH W BUTAMHUHAMHU, a TAKOKe TS TOJIyYeHHs] aHTUOMOTHKOB.
B psine crpan u3 rpuboB noyTyyaroT OeNKK MUIIEBOTO Ha3HAUYEHHS — MUKOIIPOTEHHBI.

NuTencuBHO pa3BuBarom@sACAa d)I/ITO6I/IOTeXHO.HOFI/I$[ OCHOBAaHa Ha KYJIbTHUBHUPOBAHWU KAJIJTYCHBIX TKaHEH WJIH KIETOK
paCTCHHﬁ. B rennoi HWHKCHCPHUU HCHOJIB3YIOT TAKIKC IMPOTOIUIACTBI — KIICTKH paCTCHHfI, JJMIICHHBIC CTCHOK.
PactuTenbHBIC KISTKHU CJIIy’KaT HMCTOYHUKAMH MHOI'MX JICKAPCTBCHHBIX IIPCIIAPATOB WU APYTHUX OHOJIOTHYECKH
AKTUBHBIX BCIICCTB.

CaMOCTOSITEILHON BETBBIO 6HOTCXHOHOFI/IH SABJISICTCS 3006I/IOTGXHOHOFI/I$I, B KOTOpOﬁ HCIIOJIB3YIOTCA KIICTKH
XKHUBOTHBIX U 4YeJoBeka. KynbTHBHpOBaHME KIETOK KMBOTHBIX — HanOosee TpyIOeMKUH U CIIOKHBIN mpouecc. Tem
HE MEHee, B HacTofAllee BpeMsl pa3padoTaHbl CIIOCOOBI MPOMBIIUIEHHOTO MONIYyYeHHS MPOTHBOBHPYCHOTO OejKa
uHTeppepoHa u3 IUMPOOTACTOB UENOBEKA W MOHOKIOHAJBHBIX aHTUTeNl. OHH OCHOBaHB Ha TOM, 4TO
KIETKU-THOPUIOMBI 00pa3yroTcsl MpH CUsHUH JTHUM(GO0OIacTOB YeloBeKa (OIMyXOJeBble KIIETKH, CIOCOOHBIE K
HEOrPAaHMYEHHOMY POCTY) U MOHOKJIOHAJIBHBIX aHTHUTEN (KOTOpbIE BBIpadaThiBaloT TUMGOUUTHI). MIMEHHO Takue
THOPHUIOMBI U CIIOCOOHBI CHHTE3UPOBATh OCJIOK HHTEP(EPOH.

OMOpHOHANTFHBIE TKAHW MCIIONIB3YIOTCS U PENPOAYKLIMH BUPYCOB M B IIPOW3BOJICTBE MTPOTUBOBUPYCHBIX BaKIIMH.
Knerku M TKaHM S>KUBOTHBIX SIBJISIIOTCS TaKXKe MCTOYHUKAMH BBICOKO3(()EKTUBHBIX HMMYHOMOIYJISITOPOB,
MPUMEHSIOIUXCS U1 KOPPEKINU HAPYIIECHU UMMYHHTETA.

I'nmaBHBIl KpuTepuil mpu oTOOpE MNPOAYLEHTOB — CIOCOOHOCTH CHHTE3HMPOBATh LENEBOM MpoAyKT. OmHaKo
MHUKPOOHOIOTHYECKasi MPOMBIIIICHHOCTh MPEABSBISIET K MPOAYLCHTaM PsA IPYTuX TpeOOBaHUH, BaXKHBIX C TOUKH
3peHUs TEXHOJIOTUH NTPOU3BOACTBA. MUKPOOPraHU3MBI TOJIKHBI:

1) obnamaTh BEICOKOH CKOPOCTBIO POCTa;

2) HCIIOJB30BaTh MJIA XXKU3HCACATCIBHOCTHU ACIICBBIC HCITMIIICBBIC CY6CTpaTI>I;



3) OBITh YCTOHYMBBIMH K 3apaKEHUIO TIOCTOPOHHEH MUKPOQIOPOH.

Bce aT0 mo3BONSET 3HAYMTENHHO CHH3WTH 3aTpaThl HAa TMPOM3BOJACTBO IIENEBOTO MpoaykTa. OIHOKIETOYHBIE
OpraHM3MBI, KaK IPaBWIIO, XapaKTepU3yIOTCs Ooyiee BBHICOKMMU CKOPOCTSIMH CHHTETHYECKHX IPOIIECCOB, YeM
BBICIIIKE OpraHu3Mbl. Tak, kopoBa Maccoii 500 Kr B TeUCHHE OJJHUX CYTOK CHHTE3UpyeT okoJo 0,5 Kr Oenka, Takoe ke
KOJMYECTBO OCJIKA 332 OJTHU CYTKH MOXHO TIOJYYUTh C TIOMOIIBIO 5 T IPOXOKEH.

OcoOplii WHTEpeC Kak OOBEKTHl OWOTEXHOJOTHYECKHX pa3pabOTOK MPEACTaBIAIOT (POTOCHHTEIUPYIOIIHE
MUKpooprann3Mbl. OHH HCTIONB3YIOT B CBOCH JKU3HEESITEIPHOCTH SHEPTHIO CBETA, CHHTE3UPYIOT Pa3HOOOpa3HbIe
BEIIECTBA KJICTOK B pPE3yJbTaTe BOCCTAHOBICHUS YIJICKHCIOTHI, COMPSDKEHHOTO C  OKHCICHHEM BOJIBI
(1MaHOOaKTepUN M DYKAPUOTHI), CHOCOOHBI K YCBOCHHUIO aTMOC(EPHOro a3ora (MPOKapUOTHI), T.€. OOXOIATCS
CaMbIMU JICIICBBIMUA UCTOYHUKAMHU PHEPTHH, YIIIEPOJIa, BOCCTAHOBUTEILHBIX SKBUBAJICHTOB U a30Ta.

BrIrogHbIM 00BEKTOM T OMOTEXHOIOTHUH SBISIOTCS TEPMO(IIEHBIE MUKPOOPTraHu3Mbl. OHM ONTUMAIIFHO PacTyT
npu Bbicokux Temmeparypax (60-80°C, oraenbubie npencraButenu a0 110°C u BbIlIe, B IOJBOJAHBIX BBIOpOCcax
CBEPXTOPSYMX BOJ Ha OONBITNX OKEAHMYECKUX TTTyOMHAX HaleHBI MUKPOOPTaHU3MBI, CTIOCOOHBIE Pa3BUBATHCS TTO/T
nmaBineHneM mpu Temmeparypax no 300°C), dro 3aTpymHSET pa3BUTHE NOCTOpoHHEH Mukpoduopsl. Cpemu
TEpMOQHIOB OOHAPYKEHBI IIEHHBIE MPOAYIEHTHI CIIUPTOB, AMUHOKHCIIOT, ()EPMEHTOB, MOJICKYJIIPHOTO BOJOPOAA.
Wx mpuMeHeHHe MO3BOISIET CHU3UTD 3aTPaThl Ha CTEPUIIH3ALUIO TPOMBIIIIICHHOTO 000pyI0BaHUs, & CKOPOCTh pocTa
1 MeTaboJnYeckas aKTHBHOCTh B 1,5—2 pasa BbIle, 4eM y Me30(HIIOB (TEMIepaTypHBIA ONTHMYM COCTaBIISET
20-45°C).

1. 3amosiHUTE TAONIUILY:

[TpomyKT GHOTEXHOJIOIHYECKOTO MpoLecca OOBeKT 111 OMOTEXHOJIOTMYECKOTO IpoLecca

X1e0

KBac

Buno

Kedwup

CMertaHa

Ilenunuminn

Nucynun

AHTHOUOTHK XJIOPEJUIHH

1. C;:[enaf/iTe BBIBOA: KaKHME€ OpraHU3Mbl MOT'YT HCIIOJIB30BaTbhCA KakK 00BEKTEI OMOTEXHOIOTHA M B KaKHMX
OTpacCiIIX MOXXHO UCIOJIB30BATh MPOAYKTHI JaHHBIX OHOJIOTHYECKHUX mpoueccoB.

IIpakTnyeckas padora Nel(.Pemenne sxonoru4eckux 3ajgay

1 BapuanT

1. Ha ocHoBaHuMM TIpaBHiIa SKOJOTHYECKOH MUPaMUJBI ONPEJENIUTe, CKOJBKO HYXKHO 3€pHa, YTOOBI B Jiecy
BBIPOC OAMH (PUIIMH Maccol 3.5 Kr, ecly Lenb MUTaHUS UMEET BHI: 36PHO 3JIAKOB - MBIIIb - OJIEBKA - XOPEK
- hunmH.

2. YCTaHOBUTE COOTBETCTBHE MEXIYy OPTaHW3MOM M TPO(MUUYECKMM YPOBHEM SKOJIOIMUYECKOW MUPAMHUIBI, HA
KOTOPOM OH HAaXOJWTCS, M BIHIINTE B TAOJUIy: pacTEHUs, Op&i-3Meesil, JATYIIKA, MUKPOCKOITHYECKHIMA
rpud, XKyK.

[IpoxyueHT

Koncyment 1 mopsiaka

KorcyMeHT 2 mopsiika




KoncymeHT 3 mopsiika

Penyuent

3. 3Bamaya. OmHa phICh CheaeT B CYTKHU 5 Kr mumin. Kakoe MakcUManbHOE KOJIMYECTBO PHICEH BEDKHBET B JIECY
¢ 6uomaccoit 10950 ToHH B rof, eciau KoaumdecTBo goctymHou mumm 0,1%.

2 BapMaHT

1. Ha ocHOBaHWH TpaBHJa 3KOJOTHUCCKOW MUPAMHUJBI OMPEICINUTE, CKOJBKO OPJIOB MOXKET BBIPACTH IMPH
Hanmuurn 100 T 37aKOBBIX PACTEHMH, €CITH IIETh MTUTAHUS UMEET BH/I: 3JIaKH - Ky3HEUHMKH- JIATYIIKH- 3MEH-
oped.

2. OrmpenenuTe Maccy KOMIIOHEHTOB IETTH IATAHMUS, €CJIM U3BECTHO, YTO Macca KOHCYMEHTA TPEThEro MopsIKa
COCTaBIISIET 8 KI'

KoMnoHeHTHI eny NUTAHUSA Oo0mas Mmacca

DdutormiaHkTOH

Menkue pakooOpa3HbIe

Pr10bI

Briapa 1. xr

3. 3amaua. Jleryuast MBIIIIb 3a OJIHY HOUYb CheJacT NpuMepHO 4 T HacekoMbiX. He menee 20% mnurm JieTyuux
MbIIIeH cocTouT U3 KoMapoB. Komap Becut npumepHo 2,2 Mr. JletHuit ce3on anutea 90 nueit. Onpenenure,
CKOJIBKO KOMapOB MOXET ChECTh JIETy4ast MBIIIb 33 OJJHO JIETO.

Kpurtepumn ouenku:

5 0amIoB BBHICTAaBISETCS, €CIM padoTa BBINOJHEHA B IOJHOM 00BbeMe C cOOMOAeHHEeM HeOoOXOIMMON
nocienoBatenbHOCTH. CTyAeHT paloTan MOJHOCTBIO CaMOCTOATENBHO: MOA0Opany HeoOXOoIuMble IS
BBHIMOJIHEHHSL  TIpeJUlaraeMbIX padOT HWCTOYHUKH 3HAHWH, IIOKa3ald HEOOXOAMMbIC Ui TPOBEICHUS
NPaKTHYECKUX M CaMOCTOSTEIBHBIX PabOT TEOpPETHYECKUE 3HAHMS, MPAKTHYECKUEe YMEHHs M HaBbIKH. Pabora
oopmiieHa akKypaTHO, B ONTUMAIBHON ISl GUKCAMU pe3yabTatoB Gopme. Dopma GuKcaluu MaTepuaiosn
MOKET OBITh MPE/JIOKEHA TIPETNOAaBaTeNIeM WM BHIOpaHa CAMHUM CTYACHTOM.

4 Gajia BBICTABJIACTCA, €CIIH pa60Ta BBITIOJTHEHA CTYACHTOM B ITIOJTHOM 00BEME U CAMOCTOSTEILHO.

JonyckaeTcs OTKJIOHEHHE OT HEOOXOIMMON IOCJIECAOBATEIbHOCTH BBIIIOJHEHUS, HE BIMAIOLIEE Ha
MPaBIJIBHOCTh KOHEYHOTO pe3yjbTara (MepecTaHOBKa ITYHKTOB THIIOBOTO IUTaHA TMPH XapaKTEPUCTHKE
OTACNBHBIX TEPPUTOPUIN HIIH CTPAH U T.1.).

Hcnonb3oBaHbl yKa3aHHBIE MpPENOJABaTEeM WCTOYHUKU 3HAHWMW, BKJIFOYAsk CTPAHHMIBI aTiiaca, TaOJUIbl U3
MNPWIOKEHUS! K Y4eOHMKY, CTPaHHUIbI M3 CTATUCTHYECKHX COOpPHHMKOB. PaboTa mokaszajia 3HaHWE OCHOBHOTO
TEOPETUYECKOr0 MaTepuajia M OBJaJeHHE YMEHUSMH, HEOOXOTUMBIMHU JJISi CAMOCTOATEIHHOTO BBHITTOIHEHUS
pabotsbl. JlomycKkaroTcss HSTOUHOCTH M HEOPEXKHOCTH B 0P OPMIICHUH PE3YIBTATOB PaOOTHI.

3 Gayuta BBICTaBIISIETCS, €CJIM PadOTa BBHITIOJIHEHA ¥ O(GOpMIIEHA CTYJCHTOM C TIOMOIIBIO TIPEToaaBaTelsl Ui
XOPOIIIO MOATOTOBIICHHBIX M YK€ BBITIOJHHUBINKX HA "OTIMYHO" NaHHYH paboTy cTyaeHTOB. Ha BhImonHEeHUE
paboTHI 3aTpadueHO MHOTO BpEeMEHHU (MOXHO JaTh BO3MOXKHOCTH JofenaTh padoTy maoma). CTymeHT mokazaj
3HaHHUA TCOPECTHYUCCKOro Marc€puajia, HO UCIHBIThIBAJ 3aTPYAHCHUA IIPU CaMOCTOSITEIIHLHOMN pa60Te C KapTaMu
aTiiaca, CTAaTUCTHYCCKUMH MaTepHuaIaMHu, TeorpapUIeCKUMU HHCTPYMEHTaMH.

2 Gaya BBICTABIIACTCS B TOM CiydYae, KOrja CTYACHT OKa3alicsl HE MOATOTOBICHHBIM K BBIMTOJHEHHIO JTOU
pabothl. [lonydeHHbIC pe3yabTaThl HE TO3BOJAIOT CACTATH MPABUIBHBIX BBIBOJIOB U MOJHOCTBIO PACXOISTCS C
MOCTABJICHHOH 11eMbI0. OOHAPYKEHO TUI0X0€ 3HAHHE TCOPETHIECKOT0 MaTepraia U OTCYTCTBUE HEOOXOIMMBIX
yMeHu#. PYKOBOJACTBO M TOMOIIb CO CTOPOHBI MpPEMOJaBaTeNs W XOPOIIO MOATOTOBJICHHBIX CTYACHTOB
Hed(hGEKTUBHBI U3-3a TUIOXO0M MOATOTOBKU CTYCHTOB.

CTy,ILCHT B TCUYCHUC CCMECTPA NOJIKCH BBIMIOJIHUTBBCC NPAKTUYCCKUC 3aJaHUA.



TecToBBIC 3aJaHHSA:

1. HeoOX0uMBbIM BELIECTBOM B KJIETKE, YYACTBYIOIIMM ITOYTH BO BCEX XUMUYCCKUX PEAKIIUAX,
SIBIISIETCS:

1) monucaxapu

2) MOJTUIIENTH]T

3) MOJIMHYKIICOTH ]

4) Boga

2. YTrieBoAbl B KJIIETKE BBITOTHIIOT
1) TpaHCIIOPTHYIO (YHKIIHIO

2) TEpMOPETYISATOPHYIO

3) cTpyKTypHYIO

4) KaTaTUTHYECKYIO

3. Ilpu pacmieruieHn KaKuxX OpraHMYecKux BemecTB oopasyercs 38, 9 kJx?
1) yrneBoaoB

2) GenkoB

3) ’xupoB

4) HyKJIEMHOBBIX KHCIIOT

4. OcHoBHas GYHKIUS KIETOYHOTO [IEHTPa 3aKIIF0YaEeTCs B!
1) Perymsimuu >ku3HeIes I TENbHOCTH KIETKH

2) buocunrese Oenka

3) YyacTuu B KJIETOYHOM JICIICHUN

4) Y neoenun JJHK

5. Bce yacTu KIeTKU CBSI3aHbI MEKIY CO00i ¢ TOMOIIBIO
1) o6omouku

2) sapa

3) nuTOILIa3MbI

4) BakyoJen

6. Ecniu B pacTuTenbHOM KII€TKE HapyIIaeTCs CUHTE3 XJIOpoduiia, TO
1) B Hell mpekpalaercs CHHTE3 OPraHUYECKUX BELECTB

2) oHa IepecTaeT AeIUThCS

3) y Hee yCUIIMBAaeTCs MPOIECC MOTIOIEHUS KUCIOPOoia

4) oHa morubaer

7. BeiOepuTe MpaBUIIbHYIO IOCIEI0BATENBHOCTD Niepeiaun HH(POpMAIMY B IPOLIecce CHHTE3a
Oenka B KJIETKE:

1) JHK — undopmanmonnas PHK — Gemox

2) IHK — tpancnoptaas PHK — 6enok

3) pubocomansHass PHK — Tpancnoptuas PHK — 6emok

4) pu6ocomansuas PHK — JIHK — tpancnopraas PHK — 6enok



8. benok B KJIETKEe CHHTE3UPYETCS:

1) Ha pubocomax

2) B sape

3) B imm3ocomax

4) Ha rinaakoit sHI0IIJIa3MaTUYECKON CeTH

9. I'erepoTpodHbIe OpraHU3MbI CIIOCOOHBI:

1) [Tormomars COTHEYHYIO YHEPTHUIO

2) BnuteiBaTh HEOPraHUYECKHE BEIIECTBA U3 TOYBBI

3) Ucnonb30BaTh TOJIBKO TOTOBbIE OPraHUYECKHE BEIECTBA
4) Co3naBath OpraHM4ECKHUE BEUIECTBA U3 MUHEPAJIbHbBIX

10.K peakmusm 3HepreTH4ecKoro 0OMeHa OTHOCST:

1)Okucnenue riroKo3bl

2) PactBOpeHue coseit HaTpus B BOJIE

3) Cunres 6enka

4) doTocuHTE3

11. Opranusm, reHOTUIl KOTOPOTO COAEPIKUT OJAMHAKOBBIE aJlIENId OJJHOTO IeHa, Ha3bIBAIOT
1) rOMO3UTOTHBIM

2) TUOpUIHBIM

3) reTepo3UroTHHIM

4) TOMUHAaHTHBIM

12. Hayka, uzyuarorias iBa pyHIaMeHTaIbHBIX CBOMCTBA )KUBBIX OPTaHU3MOB — HACJICJCTBEHHOCTh
¥ U3MEHYHBOCTD, —

1) Lutonorus

2) Cenekuus

3) 'enetnka

4) OMOpuonIoTUs

13. Pacuienienne peHoTHnoOB B moToMcTBe 9:3:3:1 Habmo1aeTcs py CKpeIuBaHUN

1) AABBxAaBB

2) AABBxaaBB

3) AABsxAaBB

4) AaBesxAaBsB

14. Y cobak uepHas mepcth (A) JOMUHUPYET HaJl KOPUUHEBOH (a), a KOpoTKOHOrocTh (B) — Haf
HOpMasbHOU JuTHOU HOT (D). BeiOepuTe reHOTHI YepHOi KOPOTKOHOTO# COOAKH, TeTepO3UTOTHON
TOJIBKO MO NMPU3HAKY JIJTMHBI HOT.

1) AaBb

2) Aabb

3) AABD

4) AABB

15. Ykaxxute reHOTHI reTepO3UTOTHON 0CO0Hn
1) Aa

2) aa

3) AABB

4) aB



16. OrpannuuBaronuM (GakKTOPOM JIJIsl PA3BUTHS )KU3HU B BEPXHUX CIIOSX
1) atmocdeps aBIsIeTCS

2) HU3Kas TeMIieparypa

3) pa3peKeHHOCTh BO3/yXa

4) xecTKoe yIbTpaduoIETOBOS U3TyUCHHE

5) HU3KOE JTaBJICHUE

17. B3auMOBBIrOJIHOE CYIIECTBOBAHNE OPTaHU3MOB Pa3HbIX BUIOB — 3TO:
1) XUIITHUYIECTBO

2) HaxJIeOHNYECTBO

3) cum6mno3

4) KOHKYpPEHIIHS

18.IIpoaynieHTs! B IpoLIECCE KPYTOBOPOTa BEILIECTB
1) cuHTE3UPYIOT OpraHUYEeCcKHe BEIeCTBa

2) paznararoT OpraHM4ecKue BellecTBa

3) pa3nararoT MUHEpalbHbIE BEIIECTBA

4) CUHTE3UPYIOT MUHEPAJIbHBIE BEILIECTBA

19. K xoncymenTamlll mopsiaxa otHocsTCs
1) pactuTenbHOSAHBIE

2) nepBUYHbIE XUITHUKU

3) BTOpUYHBIE XUIIHUKU

4) kpoBOCOCYIITHE

20. K rmo0anpHBIM U3MEHEHUSIM B 6rochepe OTHOCAT

1) 3arps;3HEHNE MOYBBI B OT/IEIBHBIX PETMOHAX OTXO/AaMHU CEIbCKOXO03SHCTBEHHOTO MTPOU3BOJICTBA
2) 3arpsi3HEHHE BO3/lyXa OTXOJJaMH ITPOM3BOJICTBA B 30HE PACIIOIOKEHUS XUMHUECKOTO 3aBO/Ia

3) yHUYTOXEHHUE TTO’KapaMHU JIECOTIapKOBOM 30HBI TOPOIA

4) cokpallieHre Ha TJIaHEeTe 3a1acoB MIPECHOM BOJIBI

21. IlpuponHble TEPPUTOPUH, HA KOTOPBIX 3ampellieHa X03sSiCTBEHHas esSTeNbHOCTh YelOoBeKa C
LEJIbI0 BOCCTAHOBJICHUSI UUCIIEHHOCTH MONYJISIIUNA PEIKUX BUIOB PACTEHUN U KUBOTHBIX, OXPAHBI
¢Iiopel U hayHbl, IPEACTABIAIOT COOOH

1) arpouieHO3b1

2) 3alOBETHUKHU

3) 6oTaHMYECKUE CaIbl

4) mone3amuTHBIE JIECHBIE MOJIOCH

HNHCcTpyKIHs 10 BHINOJTHEHHIO.

IIpn BBIIOTHEHWH TECTOBBIX 3a/JaHW OOYYAIOIIMIACS MTOJKEH BHIOpaTh ONWH WM HECKOIBKO BEPHBIX
OTBETOB U3 MPEAJIOKEHHBIX BAPUAHTOB.

Kpurepuu ouenupanus:

- 5 0aJuI0B BBICTABIISIETCS, €CJIM MPaBHIIBHBIE OTBETHI AaHbl Ha 85-100% Bompocos

- 4 Gayuta BBICTaBISICTCS CTYJICHTY, €CITU MPaBUIIbHBIC OTBETHI AaHBI Ha 65-84% Bompocos

- 3 Gayta BBICTABIISIETCA CTYACHTY, €CIIH MPAaBIIIbHBIE OTBETHI JaHbl Ha 50-64% BompocoB

- 2 Gayuta BBICTaBISICTCS CTYJICHTY, €CIIM MPaBUIIbHBIE OTBETHI AaHbl Ha MeHee 50% TecTOBBIX 3aaHuil



TeMbl T0KJIa10B 0 JucuiInae buogorns:

AHTHUOMOTHKH M 3]I0POBhE UEIOBEKA: MTPABJIA U BHIMBICEI.

Brusiaue Bna)XHOCTH BO3ayXa M aTMOC(EPHOTO AaBIIEHHS Ha 3[JOPOBBE YEITOBEKA.
I'mroTen u 370poBbE UeIOBEKa.

Bupycsl - 6ena 21 Bexa.

Brusiaue ctpeccoB Ha 310pOBBE UEITOBEKa

HckyccTBeHHbIe Opraubl - Ipo0ieMa 1 NepCeKTUBBIL.

MojHas onexaa u 310pOBBE.

[Ipomecc 3Bomronnu 6mochepsl.

O30HOBBIE JIBIPBI: YTPO3a U PEATbHOCTD.

© oo N~ wDE

[EN
o

. CoBpemeHHbIE B3TIISABI HA IPUPOTY CTAPECHHUS.
. CTBOJIOBBIC KJICTKU U BBIPAIIUBAHNE OPTraHOB U TKaHEH.

=
N

. @axTopskl, BIHUAIOUIME HA PA0OTOCIIOCOOHOCTh U YTOMIJIEHHE B y4eOHOM TIpolLiecce.

=
w

. Brusgaune TabauHoro AbIMa Ha OpTaHU3M YCJII0OBEKaA.

H
o

. bausHens! — moXoKu Wik HET?

=
ol

. 3o0Tepanus — BBIIyMKa WIH PEANbHOCTh?

=
»

. Kode — Bpen nnm monpza?

=
-~

. Anieprus Kak nposiBjiecHue UMMYyHOAe(HIIHTA.

=
[00]

. Butamuns 1 ux POJIb B OpraHU3ME YCJIOBEKA.

=
©

. Hayunsie u sTnueckue mpo0diaeMbl KIIOHUPOBAHUSL.

N
o

. BCFCTapI/IaHCTBOZ «3a» U «KIIPOTHUBY

N
[

. I'MO: numma Oy xymiero wiv puck AJist 370POBbsi?

N
N

. JloGaBku, kpacuTe I U KOHCEPBAHTHI B MHUILEBBIX MPOTYKTaX.

N
w

. MI/Ip HAHOTEXHOJIOTUI - BO3MOXKHOCTH IIPUMCHCHUS B OHoNIOruu U MEIUILIMHE.

N
IS

. IecTumumpr — HEOOXOIUMOCTH WIIA Bpe?

N
(63}

. AcCOpTUMEHT pacTeHH, TPUMEHAEMBIX JUIs 03eJIeHEHUSI BHYTPEHHETr 0 MHTEpbepa 1 UX MOJIe3HbIE CBOICTRA.

N
o

. HpOTeOMHKa, T'CHOMMKA, MeTa00JI0MUKA - HOBBIE HaIpaBJICHUS B OHOJIOTHH.

N
-~

. Uto ckpbIBaeTcs B yallke yas?

N
e}

. Dxonorudeckas OuorexHoaorus. OCHOBHEIC TCHACHIIUHN PA3BUTUS.

N
(o]

. [lepcieKTHBBI CeNeKIInM Kak pereHne r1o0aibHbIX IKOJIOTUYECKUX POOIIeM.

w
o

. BUOpHUTMBI — BHYTpEHHHUE Yachl YEJIOBEKA. BUOPUTMBI KU3HH.

w
fuies

. berToBEIC OTXOAbI YCJIOBCYCCTBA. Kak crmactucek ot Mycopa.

w
N

. Mcnionb30BaHue J1€KAPCTBEHHBIX PACTEHUI HAIIETrO Kpas.

w
w

. AHTHOHMOTUKH — MOIITHOC OPYIKUEC COBpCMeHHOﬁ MCIOUIIUHBI.

w
=

. benku xak 0CHOBaA KH3HU.

w
ol

. buomormueckas POJIb KapOTHHA U KapaTUHOUIOB.

w
(o)}

. MlckyccTBEHHBIE JKUPBI - YTPO3a 3/I0POBBIO.

w
by

. Caxap u caxap03aMEHHUTENH: 32 U MPOTHB.

w
(0]

. DJIEKTPOHHBIE CUTAPETHI. BinsiHUE Ha OpraHU3M UYelIoBeKa.
Kpurtepun onenuBanus:

5 0a/sI0B BBICTABJSIETCS, CIIM JIOKJIAJ CONEPKHUT COOCTBEHHBIC B3IIIAABI OOydaroIIerocs Ha Mpoliemy,
oOydaromuiics TIyOOKO W TOJHO PAacCMOTpPEN TOJAHATYIO MpoOlieMy, TOKa3al YMEHHE BBIICNATh TIABHOE,
aHAJIM3UPOBATh, CyMeJ MPaBWIBHO OTOOpaTh (DAaKTHUSCKUH Marepual i apryMEHTAllMH, IOKa3al YMEHHE
CpaBHHBaTh pedepupyemMble UCTOYHHMKH, pa3Hbie TOYKHA 3pPEHHS, TeMa HaydyHO OOOCHOBaHA. JaHBI OTBETHI Ha
JOTIOTTHUTENIFHBIE BOMPOCHI. JIOKIIa HamricaH MpaBUIIBHBIM JTUTEPATYPHBIM SI3bIKOM, TPAMOTHO OOpPMIIEH.

4 6a1a BBICTaBJIAETCH, CCJIU JOKIIad COACPKUT COOCTBEHHBIE B3I AbI 06yqa}01ueroc;1 Ha npo6neMy u €ro
BBICTYIITICHHUEC COIIPOBOXIACTCS apryMeHTauHeﬁ TOYKH 3pCHUA UCTOPHUKOB WJIN IMMOJIUTHYCCKUX HCHTCHeﬁ, HO HC JJaHbI
OTBCThI Ha JOTIOJTHUTCIIbHBIC BOIIPOCHI.

3 0ajyia BBICTABISICTCS €CIM JTOKJIA YAaCTHYHO COJCPKUT COOCTBEHHBIC B3TJISABI OOYyYaroIerocs Ha
pobaeMy, B paboTe MPUBOUTCS TOIBKO OJTHA TOYKA 3PSHUS Ha MPOOJIEMY, CyTh MPOOJIEMBI PACKPHITA HE TIOJHOCTHIO;
OTBETHI Ha JIOTIOJIHUTEIBHBIC BOIPOCHI HE JaHBI.



2 0aJi1a BBICTABIISIETCS B TOM ClIydac, Korja nmogHsaras Hpo6neMa pacKpbITa HEAOCTATOYHO ITIOJIHO, HE BCErga
MPAaBUJIbHO BBIACIIACTCA ITIaBHOC, 66,[[€H q)aKTI/ILIGCKI/Iﬁ MaTtepurall, MaJlO UCTIOJIb30BAHO ,Z[OHOJIHI/ITCJILHOﬁ JINTCPAaTyphL.
I[OKJ'IEI)_I O(bopMJ'IeH HCMPAaBUJIbHO: UMCIOTCA HAPYIICHUA JIOTUKH. Hammcan T'paMOTHO.

CTyIeHT B TEYCHHE CEMECTPa MOXKET MOJATOTOBHUTHI0 2 TOKJIAIOB.

3. MeToanyeckue MaTepuajbl, oNpeaessonye Npoueaypsl OeHUBAHUSA 3HAHUI, yMeHHil, HABBIKOB
¥ (WJIN) OMBITA eATETHbHOCTH, XapaKTePHU3YIOIIHX 3Tanbl (OPMUPOBAHUSA KOMIIETEHIIMIT

IIpouenypa oneHuBaHUS 3HAHUM, YMEHHI, HaBHIKOB W (WIJIM) OMBITA NEATEIBHOCTH, XapaKTEPHU3YIOIHNX
aTanbl (POPMUPOBAHUS KOMITETCHIIMNA COCTOUT U3 TEKYIIETO KOHTPOJIS.

Texymmii KOHTPOJIb YCIIEBAEMOCTH TIPOBOAMUTCS C  HCIOJB30BAaHHMEM OLEHOYHBIX  CPEACTB,
MIPE/ICTaBICHHBIX B 1. 2 JAHHOTO MPUJIOKEHUS. Pe3ypTaThl TEKYIEro KOHTPOJIS JOBOAATCS JI0 CBEACHUS CTY/ICHTOB
0 MPOMEXYTOYHOM aTTecTallMd M YYWUTBHIBAIOTCS NMPHU OLICHUBAHWM 3HAHWH, YMCHHMH, HABBIKOB U (MJIM) OIBITA
JeSITeNIbHOCTH.



IMpuioxenue 2

METOJNYECKUE YKA3ZAHUS JJIS1 OBYYAIOHIUXCS 11O OCBOEHUMIO JUCIIUIIJINHBI (MO Y JISI)
OVY/1.13 buoaorus

MeTtomudeckneykazanussicTyaearoBnoocBoeantoqucumind OY /.13 buonorussiBisrorcsgacteio  pabodeit
MIPOTPAaMMBIIACIATIINHBI( TPHIIOKEHUEMKpaboueHIIporpaMme).

PaGouass mporpaMMaIUCIUIDIHHBIYTBEPKIAETCIIUPEKTOPOM KOJUIEKa UIstim3ydeHuaaucumiuasl - OY J[.13
Buonorus.Onpeaenseruenun3aiaquIUCIUILTHHEL pOpMUpyeMbIeBXOceen3yYCHUAKOMITETEHIM UMM XKOMITOHEHTHI,COIEP
KaHuen3ydaeMoroMaTepuaia,BUbI3aHITHHHOOEMBBIICTIIEMOr0y4eOHOT OBPEMEHH, & TaKXke
MopsAAOKU3yYeHusIHnpenogaBanussyaeoHon aucuutumabl OY /1,13 bronorus.

Pabotast ¢ paboueii mporpaMMoii AUCHUILTHHBL, HE00X0IUMO 00paTUTEBHUMaHUCHACIICAYIOIIEE:

—HEKOTOPbIePa3IEIbIUIUTEMbIIUCLUIIIINHBI OovVa.13
Buonorusiaepa3OuparTCIHAIEKINAX,aBBIHOCATCIHACAMOCTOSTEIbHOCH3YYeHUETIOPEKOMEH Iy eMOlyueOHOmuTepaType
ny4eOHO-METOIUIECKUMPa3padoTKaMm;

—COJIepKAHUETEM,BBIHECEHHBIXHACAMOCTOSTEIbHOCH3YUCHHE,BOOS3aTEIbHOMIIOPAAKEBXOAUTCOCTABHONIACTHIOB
TEMBITCKYIICTOUITPOMEIKYTOYHOT'OKOHTPOJIA,

Jns  [OATOTOBKM K TEKYyIIEMy  KOHTPOJIFO — CTYyIEHTBI ~ MOTYT  BOCIIOJB30BATHCS  OLIGHOYHBIMH
cpencTBamu,pencTaBieHHsIMA B [lpunoxennn 1 k paboueii mporpamme mquctwrmminael OY /1,13 buonorus.

1. OnucanuenocnenoBaTensHOCTHACHCTBHIICTYIEHT
[puctynast x uszyuenuto nucruiuinael OY/1.13 BuonorussHeo0XoauMoO B TMEPBYIO OYepelb O3HAKOMHUTHCS
coaepkaHreMpabouell  mporpaMMbl  JIUCIUILUIMHBLTIeBpa3aene«CTpyKTypa W COJep)KaHWE  TUCIMILTNHBI
(Mo )»IpuBecHOOOIICepacIpeie/ICHUeUaCOBAY AU TOPHBIX 3aHATUHUCAMOCTOATEILHONPA0OTHIITOTEMAM TUCIIUITIIMH
bl UBHJIAM3aHATHI.
3anoromycnenrHoroocBoeHusAucuuIunHeiOY J1.13
BuonorusssinseTcsamnoceneHneIeKIIHOHHBIX3aHTHHUBBITIOTHEHUETIPAKTUIECKUXPadoT, TAKKAKIIPOITY CKOAHOT0,aTeMOOT
€EHECKOJIbKUX3aHATHI MOXKET OCIOKHUTHOCBOCHUEPA3 IEIIOBKYpCA.
JIeKIIMMIMEIOTIEThI0AaThCUCTEMATH3UPOBAHHBIEOCHOBBIHAY YHBIX 3HAHUHTIOCOACPKAHUIO TN CITUTUINHBI
OY 1.13 buonorus.Ilpun3ydeHnunnpopadoTKeTeopeTHIECKOroMaTepuanaHeo0XoJuMo:
—  TIOBTOPHUTh  3aKOHCIIEKTHPOBAHHBI  Ha  JIEKIMOHHOM  3aHITHM  MaTepuall ®  JOIOJIHUTHETO
Cy4E€TOMPEKOMEHI0BAHHOMIIO JAHHOM TEMEIUTEPATYPBIL;
—TIPUCAMOCTOSATEITPHOMU3YyYEHUUTEOPETHIECKOU TEMBITIOIT O TOBUTEKOHCTIEK T, HCITONB3YIPEKOMEHI0BaHHBIEBPab 0
eil mporpaMMe AUCHUIUTMHBUTNTEPATYPHBIENCTOYHHKUHAIEKTPOHHBIE00Pa30BaTENbHBIEPECYPCHI.
[IpakTiaeckue 3aHATUATIPOBOIATCACIENBIOYTITY OIeHUAN3aKPEIUICHUA3HAH N, IOy Y€ HHBIX HATEKITHSIX, B
MpoIecce CaMOCTOATENFHON paboThl ¢ yueOHOH TUTepaTypoi.
B xoje mpakTrdeckoro 3aHATHS 00y4YarolInecs BBIONHSIOT OJHO MPaKTHYECKOe 3aJlaHKe 0] PyKOBOJICTBOM
IpernoaBarens B COOTBETCTBUH C U3y4aeMbIM COJiep)KaHUEeM y4eOHOro MaTepuaa.
BrinmonHeHne 00yJaronuMucs MPaKTHYIEeCKHUX 3a/1aHUi HAaIlpaBJIEHO Ha:

- 0606H.ICHI/IG, CHUCTEMATH3allUIO, yrny6neHHe, 3aKpPCIJICHUC IIOJYUCHHBIX TCOPCTUUCCKUX 3HAHUH 10
KOHKPETHBIM TEMaM JUCITUIIITUHBI,

- q)OpMI/IpOBaHI/Ie YMCHI/Iﬁ INPUMCHATL IOJYUYCHHBIC 3HAHWA Ha MPAKTHUKE, peaiu3aluio CIUHCTBA
HHTCHHGKTyaHLHOﬁ n HpaKTPI‘-IeCKOﬁ JCATCIIbHOCTH,

- BBIPa0OTKY TMIpH peIIeHHH TMOCTaBJICHHBIX 3alad TaKuX MPOo(ecCHOHATPHO 3HAYMMBIX KadecTB, Kak
CaMOCTOSITETTLHOCTE, OTBETCTBEHHOCT, TOYHOCTb, TBOpYECKAs MHUIIMATHBA.

2. CaMOCTOSITCJ'IbHaﬂpaﬁoTaCTy,HeHTa



CamocrosrensHas paboTa - 3TO BHJ y4eOHOH AEATENbHOCTH, NMPEeJHA3HAUYCHHBIN JUId NMPUOOpPETCHMS 3HAHUM,
HaBBIKOB M YMEHUH B 00beMe M3ydaeMou MUCHUIUIMHBI coriacHo TpebosanusiMm ®I'OC cpennero npodeccnoHanbHOTO
00pa3oBaHusl, KOTOPHIN BBIMOJIHAETCS O0YYalOUIMMUCS MHANBHIYaIbHO U MPEANojaracT akTUBHYIO POJb CTYJICHTa B €€
OCYILECTBIICHUU U KOHTPOJIE.

IlenmncaMocTOATETEHONPAOOTHI:

— CHCTEMAaTHU3allUs U 3aKPEIICHHUE TOYYCHHBIX TEOPETUYECKUX 3HAHUN U MIPAKTUUYECKUX YMEHUHN CTYJCHTOB;

— yriyOJeHHe U paCIIMPEHUE TCOPETHUSCKUX 3HAHUMH;

— (¢opMHUpOBaHHE YMEHUW WCIOJNB30BaTh HOPMATHBHYIO, TIPABOBYIO, CIPAaBOYHYH) JIOKYMCHTAIUIO M
CHETNaTBHYIO JTUTEPATypy;

— pa3BUTHE TMIO3HABATENBHBIX CHOCOOHOCTE W aKTHBHOCTH CTY/ACHTOB: TBOPYECKOW WHUIIMATHBHI,
CaMOCTOSATEIFHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

— (opMHUpOBaHHUE CAMOCTOATEIBHOCTH MBIIUICHHUS, CIIOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIIICHCTBOBAHHIO
Y caMopeaTu3aliy;

— BOCITUTaHHE CaMOCTOSITETFHOCTH, KaK JINYHOCTHOTO Ka4ecTBa OYAYIIEero CIEeHaluCTa;

— Pa3BUTUEUCCIIEAOBATEIHLCKUXYMCHHUIM.

CamocTosTenbHaspadoTactyaeHTanoyueonoiaucummuaecOVY /1. 13 buonorusBhInoHIeTCs:

— CaMOCTOSITETILHOBHEPACTIMCAHNUS YUeOHBIX3aHATHIA;
— CHCIIOJIb30BaHHEMCOBPEMEHHBIX00Pa30BaTEIbHBIXTEXHOJIOT U]

— MapajjieJbHOMBOB3aUMOIEHCTBUUCAYAUTOPHBIMU3AHATHIMU.
Bompockl, He paccMOTpEHHBIE Ha JIEKIUSIX U MPAKTHYECKUX 3aHSATHSIX, TOJDKHBI OBITh M3y4YEHBI CTYJCHTAMH B
XOZIE CaMOCTOsATeNbHOW paboThl. B Xome camocToaTensHONH pabOThl KaXIbIH CTYACHT 0053aH MPOYUTATh OCHOBHYIO U
JOTIOJHUTENIBHYIO JIUTEPaTypy IO H3ydaeMOW TeMe, AONOJIHHUTh KOHCHEKTHl JIEKUUM HEAOCTAIOLIMM MAaTepHajoM.
BreimuckamMu U3 peKOMEHJOBAHHBIX IEPBOMCTOYHUKOB. BBIIENNTh HEMOHSTHBIE TEPMHUHBI, HATH HMX 3HAYCHHE B
SHUUKJIIONEANIECKUX CIOBapsX.

3. PexoMeHIaIMUIIOPAtOTeCTUTEPATYPOIMHCTOUHHKAMH
PabotyciuTeparypoiicienyeTHaYMHATbCAHATN3apaOoei IPOrpamMMBel JUCLUIUIVHBI OV/I.13
Buonorus,conepxamieiicincOKOCHOBHOM U JIOTIOJIHUTENBHOM JIUTEPATYPBI.
B ciryyae BO3HMKHOBEHUS 3aTpyIHEeHUN B [MOHUMaHUU y4eOHOT0 Marepuaia
CIIeyeTOOPaTUTHCAKIPYTUMICTOUHHKAM, T JICH3II0KEHIEMOKETOKA3aThCsl 00JIEeIOCTYITHBIM.
Pabora ¢ nuteparTypoli HE TONBKO MOJIE3HA KaK CPEACTBO 0ojiee TIIyOOKOro H3Y4YEHHSUII0OONIMCIUILTHHEI
OVY/1.13 buonorus, HousBISETCIHEOTHEMIIEMOUaCTRIONPOPECCHOHATEHOWACATENILHOCTH OYAyIErOBBITYCKHUKA.



