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1. HOACHUTEJIBHAA 3AIINCKA

[Iporpamma yuebHoro npenmera «buoiorus» pazpaboTana Ha OCHOBE:

dbenepanbHOTO TOCYJAPCTBEHHOTO O0pa30BaTENIbHOTO CTaHAApTa CPEJHEro OOIIero
obpazoBanus (nanee — DI'OC COO);

IPUMEPHON OCHOBHOW 00pa30oBaTeNbHOM MPOTrpaMMBI CPEAHETo 00IIero oOpa3oBaHus
(manee — [1IOOIT COO);
(benepabHOro rocyAapCTBEHHOTO0 00pa30BaTENbHOIO CTaHIapTa CPETHETO
npodeccuonanbHoro oopaszosanus (ganee — ®I'OC CITO) 18.01.28 OnepaTop-
HeTenepepaboOTKy;

npuUMEpHON paboueld mporpamMmbl  00IIe00pa30BaTENbHON y4eOHON JTUCIMUILTAHBI
«buonorus» MO  €CTECTBEHHO-HAYYHOMY  HOpopmio  (Aas  NpoQecCHOHANTbHbBIX
00pa30BaTeIbHBIX OPraHU3ALINN);
yaeOHoro 1iaHa no npodeccuu 18.01.28 OnepaTop-HedrenepepaboTKy;
paboueii mporpaMMbl BoctiuTanus no npogeccuu 18.01.28 Oneparop HedrenepepabOTKH.

[Iporpamma yuebnoro mnpenmera «buomorus» paspaboTaHa B COOTBETCTBUHU C
Konuenuuen IIPENOIABAHUS 0011e00pazoBaTeNbHbIX JVCLHUATUIAH c Y4ETOM
npo(eCCHOHATBHOW  HANpPaBIEHHOCTH  MPOTpaMM  CpelHero  Ipo¢eCCHOHAIBLHOTO
oOpa3oBaHus, pealu3yeMblXx Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHUs, YTBEPXKICHHON
pacnopsbkeHrueM MunuctepcTBa npocseieHus Poccutickoit @enepanuu ot 30.04.2021 Ne P-
98, Ha ocHOBaHMM NHcbMa JlemapTaMeHTa TOCYNAapCTBEHHON MOJUTHKU B cepe CpPeaHero
npodeccroHansHOTO O0Opa3zoBaHus U TpodeccrHoHambHOTO OO0ydeHuss MuHHCTEpCTBA
npocseuenus Poccuiickoit @enepannu ot 30.08.2021 Ne 05-1136 «O HanpaBieHUN METOAMK
IPETOAABAHUSD.

Coneprxanue pabouelt mporpaMMel 1o npeamety «buosnorusy pazpadoTaHo Ha OCHOBE:

cuHXpoHu3anmuu  oOpaszoBarenbHbIX pesyiabraroB  PI'OC  COO  (IMYHOCTHBIX,
npeaMeTHbx, MetanpenMetHeix) u ®I'OC CIIO (OK, TIK) ¢ yderom mpoduibHON
HampaBieHHocTH npodeccun 18.01.28 Omnepatop HedrenepepaboTku. HWHTerpauuu u
MPEEMCTBEHHOCTH COJACpXKaHUs 1O Tpeamery «buomorus» u coiep aHus Yy4eOHBIX
JUCIUIUIMH, podeccuonanbubix Moaysei @I'OC CIIO.

1.1. MecTto y4eOHOro mnpeaMera B CTPYKType OCHOBHOH 00pa3oBaTebHOM
NpOrpaMMmabI:

VYyeOnbiii mpenmet «buonorus» uzydaercs B o01eo0pa3oBaTeIbHOM IIUKIE OCHOBHOM
o0pa3oBaTeIbLHON MPOTpaMMBI CpeTHEro nMpodeccuoHaibHOro oopazoanus (nanee — OOII
CIIO) o mpodeccun 18.01.28 Oneparop-uedrenepepadoTku Ha 6a3e OCHOBHOTO 00IIET0O
o0Opa30BaHUs C MOJYYECHUEM CPEIHETO 00IIero oOpa3oBaHus.

Ha u3yuenue npeamerta «buonorus» no 18.01.28 Onepatop-HedTenepepaObOTKH OTBOAUTCS
44 yaca B COOTBETCTBUU ¢ yueOHBIM 1u1aHoM 1o npodeccun 18.01.28 Oneparop-
HedTenepepaboOTKn

B mporpamMme TeopeTrueckre CBEACHHsI TOTIOTHIIOTCS JIa0OpaTOPHBIMU U TIPAKTUYECKUMHU
3aHSATUSAMH B COOTBETCTBUH C yUeOHBIM IJIaHOM 110 Tipodeccuu 18.01.28 Onepatop-
HeTenepepaboTku. [Iporpamma cogep UT TEMaTUIECKHM MJI1aH, OTPaXKAIOIIHIA KOJTMIECTBO
4acoB, BBIJIEIISIEMOE Ha U3YUYEHHUE PA3/esioB U TEM B paMKax npeamMera «buonorusy.
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Kontpons kadecTBa oOcBOeHMsSI ImpeaMera «buosorus» MNpoBOAUTCA B MpoLECCe
TEKYIIEro KOHTPOJISI U IPOMEKYTOYHOM aTTECTaIUU.

Tekyiluii KOHTPOJIb MPOBOAMUTCS B Ipejenax ydeOHOro BPEMEHH, OTBEJIECHHOIO Ha
MpeaMET, KaK TPaAUIIMOHHBIMU, TaK 1 MHHOBAIIMOHHBIMU METO/IAMU, BKJIFOYasi KOMIILIOTEPHOE
TECTUPOBAHUE. Pe3yNbTaThl KOHTPOJISI YUUTHIBAIOTCS MPU MOJBEICHUN UTOTOB IO MPEAMETY.

[IpomexyTouHasi aTTecTanusi IpoBoautcs B Gpopme auddepeHImpoBaHHOTO 3a4eTa BO
2 cemMecTpe Mo UToraM U3y4eHus rpeaMera.

1.2. Ileam u 3agaum yueOHOIro npeamera

Peanuzanus nporpammel yueOHoro mnpenmera «buonorus» B crpykrype OOII CITIO
HaIlpaBJICHA Ha TOCTUKEHHE 1IEJIH MO:

OcBoenntoobpazoBatenbHbix  pesynbratoB  ®I'OC  COO: mmunoctHbie  (JIP),
metamnpeametasie (MP), mpenmernsie 6a3oBoro yposas (I1P6),

MOJIrOTOBKE 00YYaIOIIMXCsI K OCBOCHHIO OOIIMX M MPO(ECCHOHANBHBIX KOMITETEHITNH (anee —
OK, TIK) B cootBerctBuu ¢ ®I'OC CIIO no npodecun 18.01.28 Onepartop-
He(dTenepepaboTKH.

B cootBerctBuu ¢ IIOOIT COO coaepxanue nporpaMMbl HAIPABIEHO HA JOCTHUKEHUE
CJIEIYIOIIUX 3a/a4:

- MPEIOCTaBIEHUE KaXIOMYy OOyYaromieMycsi BO3MOXKHOCTh JOCTHXKEHUSI YPOBHS
OMOJIOrMYECKUX 3HAHUM, HEOOXOIMMOr0 JIJis adbHEUIIIeH YCIEIIHON )KU3HU B OOIIECTBE;

- (dbopMHpOBaHUE TPEACTABICHUS O COLUAIBHBIX, KYyJIbTYPHBIX U HCTOPUUYECKUX
(dakTopax CTaHOBJIECHUSI OMOJIOTUH;

= dbopMHpOBaHWE YMEHHUS TPUMEHSATHh I[OJYyYCHHBbIE 3HAHHS TMPU PEUICHUU
pa3IUYHbBIX 337]a4, B TOM YHCJI€ TPOPECCUOHAIBHBIX;

- dbopMHpoBaHUE TpPEACTaBICHUS O OWOJOrMM KakK 4YacTH OOIIeueTI0BEYEeCKOM
KYJIbTYpbI, YHUBEPCAJILHOM S3BbIKE HAyKH, MO3BOJIAIOIIEM ONKCHIBATH M W3y4yaTh peajbHbIC
MPOLIECCHI U SIBJICHUSI.

B mnponecce ocBoenusi mpenmera «buosorus» y oOydarouuxcs IeJIeHanpaBIeHHO
bopmMupyIOTCS YHUBEpCalbHbIE yueOHble nerictus (nanee — YY), Bkiatoyas opMUpoBaHUE
KOMITIETEHIIUN B 001aCTH Y4eOHO-MUCCIIET0BATENLCKON U MPOSKTHOM JESITEIbHOCTH, KOTOPHIE B
CBOIO oOuepenb OOeCIeUnBAOT MPEEMCTBEHHOCTh (OPMUPOBAHUS OOIMIMX KOMIIETECHITUN
dI'0C CIIO.

®opmupoBanne YVY][ opHeHTHpOBaHO Ha MPO(ECCHOHATBHOE CaMOOIPEACICHHUE
oOy4Jarommxcs, pa3BUTHE O0a30BBIX YIPAaBICHYECKUX YMEHUH MO IUIAHUPOBAHUIO U
MIPOEKTUPOBAHUIO CBOETO MPO(PECCHOHATHLHOTO Oy AYIIETO.

1.3. OO0masi xapakTepuCcTHKA y4e0HOr0 NpeaMera

[Ipeamert «buonorus» uzydaercs Ha yriryOJIEHHOM ypOBHE.

[Ipenmer «buonorus» HMeeT MEXKIUCUMIUIMHAPHYIO CBSI3b € IPEIMETaMH
00111e00pa30BaTeIbHOTO U TUCHUIUIMHAMU oduienpodeccruonanbHoro nukiaa OYIL10 Xumusi.
OI1.01 UudopmarmonHbie TEXHONOTUU B npodeccuoHanbHon AestenbHocTd, Ol 08 Oxpana
tpyna.lIM.02 IlpoBeneHrne KaueCTBEHHBIX M KOJUYECTBEHHBIX aHAIM30B MPUPOJIHBIX U
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MPOMBIIUIEHHBIX MAaTEPUAJIOB ¢ MPUMEHEHUEM XMUMHUYECKUX U (PU3UKO-XMMHUYECKUX METOOB
aHaIM3a.

[Ipenmer «buronorus» HMEET MEXAUCUUIUIMHAPHYIO CBS3b CY4€OHOM TUCLUIUIMHOW
«O011Me KOMIIETEHIMU TPpo(eccuoHalTa) 00LEro ryMaHUTapHOTO M COMATIBbHO-3KOHOMHYECKOTO
IUKIa B 4YacTh (opMHpOBaHUS OOIIMX KOMIIETEHIIMH B cdepe camMOOpraHu3aluud U
CaMOYIIPaBJICHUS, KOMMYHHUKAIIH.

ConepxaHue mpenMeTa HampablI€HO Ha JOCTM)KEHHE JIMYHOCTHBIX, METANpeIMETHBIXU
MPEAMETHBIX PE3yJIbTaToB 00yueHus, perinameHTupoBaHHbx @I'OC COO.

B  npodunbHyro  cocTaBISIOIIyr0 [0 OpPEAMETY  BXOAUT  MPOQECCHOHATBHO
OpPUEHTUPOBAHHOE COZIepkKaHUe, HeoOxonumoe Juid (HOpMHUPOBaHUS y OOyYarolMXCs OOIMIMX U
npoheccCHOHAIBHBIX KOMIIETEHLIUH.

B nensx moaroroBku oOywaromuxcsi K Oyayiieid Mmpo@ecCHOHATBHON AeSITebHOCTH
npu u3ydeHuu yudeOHoro mpenmera «buonorus» ocoboe BHUMaHUE YAENSETCS H3YUYCHHIO
HAyYHOW KapTHUHBI MUPA, HABBIKOB 3JI0POBOT0 M 0€30MacHOTO ISl YEJIOBEKA U OKpPY Karolien
cpenbl oOpa3a KU3HH, SKOJIOTMYECKOTO CO3HAHHWSA, LEHHOCTHOIO OTHOIIEHHS K XUBOU
MPUPOJE U YETOBEKY.

B mnporpamme no mnpenmery «buonorus», peanusyemMol MpH MOATOTOBKE OOYYAIOLIUXCS IO
CHEUATbHOCTH, MPOPUIBHO-OPUEHTUPOBAHHOE COJIEPKAHUE HAXOJUT OTPAKEHUE B paselie
1 «buonorus kKak KOMIUIEKC HAyK O >KUBOM MUPE».



1.4. IlnanupyemMble pe3yJabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

B pamkax mporpammsl yueOHOro npenMera buonorus oOydarommMmucs OCBAaUBAIOTCS
JUYHOCTHBIE, METAIIPEAMETHBIE U NPEAMETHBIE PE3YJIbTAThl B COOTBETCTBUU C TPEOOBAHUAMHU
®I'OC cpennero obmiero o6OpazoBanus: jauuHocTHbie (JIP), wmeranpeamernbie (MP),
MpeaAMETHbIE )i yIrilyoJieHHOro ypoBHa u3yuyenus (I1P0):

Koawbi IlnanupyemMble pe3yabTaThbl OCBOCHHS Y4eOHOI0 NMpeAMeTa BKJIYAIOT:
pe3yJibTaToB

JInunocTHblie pe3yabTathl (JIP)

JIP 05 c(OPMHPOBAHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIUTAHHSI B COOTBETCTBHUH C
OO0IIEYEeTIOBEYECKIMH IICHHOCTSMU M HJeaJlaMd TPa)XIAaHCKOTO OOIIECTBa;
TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKONH M OTBETCTBEHHOM
JeSITeNIbHOCTH;

JIP 07 HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMHU, ACTbBMHU MIAJAIIETO BO3pPACTa,
B3pOCJIBIMH B  0Opa3oBaTeabHOW, OOLIECTBEHHO IOJIE3HOHM,  y4eOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHON U APYTUX BUJAX IEATEIbHOCTH;

JIP 08 HPaBCTBEHHOE CO3HAHHUE U TIOBEJICHHE HA OCHOBE YCBOCHHUS OOIIEYEITIOBEYECKHIX
IEHHOCTEeH
JIP 09 TOTOBHOCTh M CITOCOOHOCTh K O00Opa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHHUIO,

Ha TPOTSDKEHUM BCEH JKM3HU; CO3HATEIbHOE OTHOIICHUE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCHEIIHOW MPOGeCcCHOHATBHOW M OOIIECTBEHHOM
JesITeIbHOCTH;
JIP 11 MIPUHATHE U pealu3alys [EHHOCTEH 3J0pOBOTO M Oe30macHOro obpasa JKH3HH,
NOTPeOHOCTH B (PM3MUECKOM CaMOCOBEPIICHCTBOBAHHUH, 3aHSATHAX CIIOPTHBHO-
03/I0POBUTEIBHON JIESATEILHOCTHIO, HEMPUATHE BPEAHBIX NMPUBBIUEK: KypeHUs,
yHoTpeOIeHHsl aJIKOT0JIsl, HAPKOTUKOB.
JIP 13 OCO3HaHHBIM BBIOOp Oyaymieil mpodeccun U BO3MOXKHOCTEH pealu3aluu
COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB; OTHONIEHHE K MpodhecCHOHAIbHON
JeSITeNIbHOCTH KaK BO3MOXKHOCTH Y4acTHsl B PEIICHUH JIMYHBIX, OOIIIECTBEHHBIX,
rOCYJIapCTBEHHBIX, O0NIEHAIMOHAIBHBIX TPOOIIEM;
JIP14 c(hOPMHUPOBAHHOCTH SKOJOTHYECKOTO MBIIUICHNS, TOHUMAaHUS BIUSHUS
COLIMAJIbHO-9)KOHOMUYECKUX  IPOLIECCOB HA  COCTOSHUE NPUPOJHOM U
COLIMATBHOW  Cpelpl;  MPHUOOpETeHHE  OMbITa  HKOJIOTO-HANpaBICHHON
JeSITENIbHOCTH;
JIn4HOCTHBIE pe3yJIbTaThl porpaMmbl Bocnutanus (JIPBP)
3a00TsIIIuMICS 0 3alUTe OKPY’KaOLIEH Cpebl.

MetanpeameTtHsie pe3yabTaTsl (MP)
MP 01 YMEHHE CaMOCTOSITENIbHO OMPEEINIATh 1eNI IEeATEIbHOCTH U COCTABIIATH IJIaHbI
NESATENIBHOCTH;  CAMOCTOSATEIBHO  OCYLIECTBIISITh,  KOHTPOJIUPOBaTh U
KOPPEKTHUPOBATh JEATEIbHOCTh; HCIIONb30BaTh BCE BO3MOXHBIE PECYpChI IS
JOCTUKEHMSI TIOCTaBJICHHBIX I€JIeH W pealn3aliy IJIaHOB JIEATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALIUSIX;
MP 02 YMEHHE MPOTYKTUBHO OOIIATHCS M B3aUMO/IEHCTBOBATh B IIPOLIECCE COBMECTHOM
NEeSTeNbHOCTH, YYMUTHIBATh MO3UIUH APYTUX YYACTHUKOB JESTEIbHOCTH,
3¢ (}eKTHBHO pa3peniaTh KOH(DIUKTHI,
MP 03 BJaJICHWE HaBBIKAMHM  IIO3HABATENbHOM, Y4eOHO-HCCIENOBATENbCKOW U
MIPOEKTHON JEesITeIbHOCTH, HAaBBIKAMH pa3pemieHuss Npo0ieM; CIIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSTEIbHOMY TOMCKY METOJOB PEIICHHUs MPaKTHUYECKHX

JIPBP 10.1

7



Koapl
pe3yJbTaTOB

IInanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 NMpeIMeTa BKJIKYAIOT:

3aaa4, MPUMCHCHHUIO PA3JIMYHBIX METOAOB ITO3HAHUA

MP 04

TOTOBHOCTh M  CIIOCOOHOCTH K  CaMOCTOSITENILHOW — MH(OPMAIMOHHO-
MO03HABATEILHOM IS TETLHOCTH, BIIaJICHUEC HABBIKAMH TTOJTyYCHUSI HEOOXOTMMOM
nH(pOpMAlMM U3 CJOBaped pa3HBIX THIIOB, YMEHHE OPUEHTHUPOBATHCS B
pa3IMYHBIX ~ HMCTOYHHWKAX  WHPOpMAIMK, KPUTUYECKH  OICHMBAaTh U
WHTEPIPETHPOBATH HHPOPMAIIHIO, MTOTYIAEMYIO U3 Pa3IMYHBIX UCTOYHUKOB,;

MP 09

BJIaACHHC HaBbIKaMH MO3HABATEILHOU peq)HeKCI/II/I KakK OCO3HaHUA
COBCPIIACMBIX HeﬁCTBHﬁ U MBICIIMTCIIBHBIX IIPOLECCOB, HUX PE3YJIbTATOB H
OCHOBaHHﬁ, T'paHHUIl CBOCTO 3HAHUA U HC3HAHUS, HOBBIX ITO3HABATCIIbHBIX 3a1a4
1 CPCACTB UX JOCTUKCHMUS.

IIpeameTHble pe3yabTathl 6a30BbIiH (I1PG)

[1P6 01

c(hOpMUPOBAHHOCTH MPECTABICHUIN 0 OMOJIOTUN KaK YacTH MUPOBOM KYJIbTYpPbI
U MecTe OMOJIOTHH B COBPEMEHHOM IMBUIIM3AIINH, CIIOCO0aX ONMUCAHMS SIBICHHMA
pearbHOrO MHpa Ha OMOJIOTUYECKOM SI3BIKE;

I1P6 02

BJIAJICHUE OCHOBOITIOJIATAIOIIMMH TOHATUAMH W IPEACTABICHUSMH O >KHUBOU
NpUpoAe, €€ YPOBHEBOM  OpraHu3allud W DBOJIOUHUH;  YBEPEHHOE
MOJIb30BaHNUE OMOJIOTMYECKOW TEPMHUHOJIOTMEH M CHMBOJIMKOM;,

I1P6 03

BIIAJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO II03HAHUA, HCIIOJIb3yEMbIMU
mpu  OWOJOTMYECKHX HCCIICIOBAHUSAX JKHBBIX OOBEKTOB M  IKOCHCTEM:
OTMHMCaHWe, W3MEPECHHE, TPOBEICHUE HAOJIIOJCHHI; BBISBICHUE M OIICHKA
AHTPOTIOT€HHBIX U3MEHEHUI B IPUPOJIE;

I1P6 04

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ OOBSACHATD PE3yJIbTAThI OMOJIOTMYECKUX
OKCIICPUMCHTOB, PCHIATH 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3aJa4u,

I1P6 05

C(OPMHPOBAHHOCT, ~ COOCTBEHHOM  MO3MIMM 1O  OTHOILIEHHIO K
Ouonoruuecko  MHQOpMAIMM, MOJy4aeMOM W3 pa3HbIX HCTOYHUKOB, K
r7100aJIbHBIM KOJIOTHUECKUM MpodsieMaM U NyTsAM MX pelIeHusl.;

IIpenmeTHble pe3yJbTaThl yriyoJeHHblii yposensb (I1Py)

[Py 01

cOpPMUPOBAHHOCTh ~ CHUCTEMBI  3HAHUH 00  0O0mUX  OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, 3aKOHaX, TCOPHSIX;

[1Py 02

c(hOpPMHUPOBAHHOCTh YMEHUU HCCIENOBAaTh WM aHAIM3UPOBATH OMOJOTUYECKHE
OOBEKTBI UM CHUCTEMBI, OOBSICHATH  3aKOHOMEPHOCTH  OHMOJOTHYECKUX
HpOHeCCOB 158 HBHGHHﬁ; HpOI‘H03I/IpOBaTB IIOCJICACTBUSA 3HAYUMBIX
OMOJIOTHYECKUX MCCIIEI0OBAHNMN.

[1Py 03

BIIQJICHUE YMEHHUSIMH BBIIBUTaTh THUIIOTE3bl HA OCHOBE 3HAHUUA 00
OCHOBOIIOJIATAIOIIMXONOJIOTHYECKUX ~ 3aKOHOMEPHOCTSIX M 3aKOHaX, O
MIPOMCXOXICHUM W CYNIHOCTH >KH3HH, TIOOATBLHBIXM3MEHEHUSX B Ouocdepe;
MIPOBEPSTH BBIIBUHYTHIE THITOTE3bl IKCIIEPUMEHTAIBLHBIMU CPEJICTBAMH,
hopMyIIUpys LIeTh HCCICIOBAHUS;

[1Py 04

BIIQJICHHE METOJaMH CaMOCTOSITENIbHOM ~ TMOCTAaHOBKH ~ OMOJIOTMYECKUX
SKCIIEPUMEHTOB, OIMCAHMS, aHAJIU3a U OLEHKH JOCTOBEPHOCTH IOIYYEHHOTO
pe3yJbTaTa;

[1Py 05

c(OPMUPOBAHHOCTh ~ YOEKIACHHOCTH B  HEOOXOIAMMOCTH  COOIIOJICHUS
STHUYECKUX HOPM U OKOJOTHYECKHX TpeOOBaHWN TMpU MPOBEACHUU
OMOJIOTUYECKHUX UCCIIEAOBAHMI.




B mnpouecce ocBoenus tnipeamera «buonoruss «y o0y4aromuxcsi IeJIeHANPABJIEHHO
dbopmMupyOTCH  yHUBepcajibHble Yy4eOHble JeiicTBHUsl, BKIOYas (GOPMHPOBAHUE
KOMITCTCHIINM, OOyYaromuxcsi B 001acTH y4eOHO-MCCIEAOBATEIbCKOM ¥ TPOSKTHOU
NESATEIbHOCTH, KOTOPbIE B CBOIO 04Yepelb 00ecnevuBal0T MPEeMCTBEHHOCTh (D OPMUPOBAHUS
o6mux komnetreHui ®I'OC CIIO.

Buabl yHuBepcaabHbIX y4eOHbIX Koabi O0mme KoMneTeHIIUU
aelcTBHIA OK (B coorBeTcTBUU ¢ PI'OC CIIO no
oroc Coo npodeccun 18.01.28 Oneparop-
HedTenepepadboTKH
ITo3HaBaTe/IbHbIEC YHHBEPCAJIbHbIE OK 02 OcymiecTBisITh  TMOUCK, aHAIW3 U
yueOHble AelicTBus (popMupoBaHue UHTEPIPETALUIO uHbOopMaIuy,
cOoOCTBEHHOM 00pa30BaTEIHLHOM CTpATETHH, HEOOXOMUMOM I BBINIOJIHEHUS 33134
co3HarenpHOe (popMHpOBaHHE npohecCUOHATBLHON eI TeNbHOCTH.
00pa3zoBaTeNbHOTO 3aMpoca) OK 04 PabGoraTh B KOJUICKTUBE W KOMAaHJIE,
- BIaJeHUE HaBBIKAMH TI03HABATEIHHOM, 3¢ heKTUBHO B3aMMOJICHICTBOBATH c
y4e0HO-UCCIEI0BATENLCKON U IPOEKTHOM KOJUIETaMH, PYKOBOJACTBOM,
nesTenbHOCTH,  HaBblkamu  paspemieHus | OK 07 | xiuentamu.ConelcTBOBaTh  COXpPaHEHUIO
npo0ieM; CcrnocoOHOCTP M TOTOBHOCTH K OKpY’KaloIel Cpeibl, pecypcocOepexeHuIo,
CaMOCTOSITEILHOMY MIOUCKY METO/IOB 3¢ (HeKTUBHO AeCTBOBATH B UPE3BBIYANHBIX
pereHust MPaKTUIECKUX 3ajad, CUTYyaIHsAX
PUMEHEHUIO pa3IMYHBIX METO/IOB
TIO3HAHUS;
- TOTOBHOCTH U  CIOCOOHOCTH K
CaMOCTOSITENIbHOU MHPOPMALMOHHO-
MO3HABATENbHON JIeATENbHOCTH, BIAJCHUE
HaBBIKAMU MOy YSHHUS HEOO0X0IMMOH

UHQOpPMALMU M3 CIIOBapeil pa3HbIX THUIIOB,
YMEHHE OpHUEHTUPOBATHCS B  Pa3IUYHBIX

UCTOYHUKAX  HMHPOpPMALUH, KPUTUYECKH
OLICHUBATH u HUHTEPIIPETUPOBATD
UHPOPMALIMIO, MOIYYaeMyl0 U3 pa3IM4YHbIX
UCTOYHHUKOB;

- YyMEHME  HCIOJIB30BAaTh  CPEICTBA

WHQPOPMAITMOHHBIX W KOMMYHHKAITHOHHBIX
texHonoruii (manee - WKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPTaHM3AIMOHHBIX 337ad C COONIOJICHUEM
TpeOOBaHMIA SPTOHOMUKH, TEXHUKU
0e30MacHOCTH, TUTHEHBI,
pecypcocOepekeHus, MIPaBOBBIX u
STUYECKUX HOPM, HOpPM HH(OpPMAIMOHHOU
0e301acHOCTH;

- yMEHHE OMpEeIeNsTh
byHKITUN Pa3IMYHBIX
WHCTHUTYTOB;

- BJIAJICHUC HaBBIKAMH IT03HABATEIHHOU
pedieKCHH KaK OCO3HaHHS COBEPIIAEMBIX
JICUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX
pe3yJIbTaTOB M OCHOBAHH, T'PaHUI] CBOETO

Ha3sHA4YCHUC U
COIMaJIBHBIX




3HaHUA u
IIO3HaBATCIIbHBIX
JOCTHIXKCHUA.

HE3HaHU,
3aa4 WU

HOBBIX
CPEeICTB HX

KoMMyHUKaTHBHBIE YHHBEPCATbHbIE
yuyeOHbIe JelcTBUA (KOJJICKTUBHAS U
WH/IMBUIyaJIbHAS ESTCILHOCTD IS
pelieHus yueOHbIX, 03HABATEIbHBIX,
UCCJICJIOBATEILCKUX, IPOCKTHBIX,
npoecCHOHANIBHBIX 3a/1a4)

- YMEHHE MPOJTYKTUBHO OOIIATHCS U
B3aMMOJICCTBOBATH B MpOIIECCE
COBMECTHOMH JIeATEIHHOCTH, YIUTHIBATh
MO3UIMH JIPYTUX YYaCTHUKOB JEATEIbHOCTH,
3¢ deKTUBHO pa3pernarh KOH(DIUKTHI,

- BJIaJICHHUE SI3bIKOBBIMU CPEJICTBAMH -
YMEHHE SICHO, IOTUYHO ¥ TOYHO U3J1araTh
CBOIO TOYKY 3PEHUs, UCTIOIb30BATh
aJICKBaTHBIC SI3BIKOBEIC CPEJICTBA;

OK 04

PaGoraTh B KOJIJICKTUBE H KOMAaHJIE,
3¢ pexTHBHO B3aUMOJICCTBOBATh c
KOJUIETaMH, PYKOBOACTBOM, KJIHCHTAMHU.

PeryasiTuBHbIEe yHHBepCaJbHbIe YUeOHbIE
neiicTBus (TeNenoNaranye, INIaHUPOBaHNUE,
PYKOBOJICTBO, KOHTPOJIb, KOPPEKIIHS,
MOCTPOCHUE WHIUBUTyJTbHON
00pazoBaTeNbHON TPACKTOPUH)

- YMEHHE CAMOCTOSITETILHO OIPEEIISATh EIH
JeSITEIIHBHOCTH U COCTABIISATH TIAHBI
JeSITeTbHOCTH; CAaMOCTOSITENTEHO
OCYIIECTBIISATh, KOHTPOIUPOBATH U
KOPPEKTUPOBATH JEATCILHOCTD;
UCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI JIIsI
JOCTHKCHHSI TIOCTABJICHHBIX 1IEJIeH U
pea3alyy TIaHOB JeSITeIbHOCTH;
BEIOMPATh YCICIIHBIC CTPATETHH B
Pa3JINYHBIX CUTYAIIHsX;

- YMEHHUE CaMOCTOSATEIHHO OIICHUBAThH U
NPUHUMATH PEUICHUS, ONIPEICIISIONIHE
CTpPATETHIO TIOBEJICHUS, C YIETOM
IPaXJIAHCKUX Y HPABCTBEHHBIX IIEHHOCTEH.

OK 02

OK 07

Ocy1iecTBISATH
UHTEPIPETAIUIO uHpOpMAaIInH,
HEOOXOIMMOH 171 BBINOJHEHHS 3a1ad
npoQeCcCHOHANTBHON NeATETHHOCTH.

IIOHUCK, aHaJIn3 u

CopelicTBOBaTh COXPAHEHUIO OKpY’KaroIlen
cpensl, pecypcocoepexkennto, 3¢pGHeKTHBHO
JIEICTBOBATh B UPE3BBIYANHBIX CUTYAIUAX
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B nensx moaroroBku o0ydaromuxcs K Oyayieit mpodeccuoHaabHOM eITeTbHOCTH MPU
nzydenuu yueoHoro npeamera OVYII.11 buonorussaknaasiBaeTcsi OCHOBA JIsi (GOPMHUPOBAHUS
1K B pamkax peanuzanuu OOII CITO no mpodeccun 18.01.28 Oneparop-HedTenepepadoTKH.
Koasl HaunmenoBanue IIK (B coorBercTBHE ¢ ®I'OC CIIO) no npodeccun
IK 18.01.28 Oneparop-HedrenepepaboTku

IIpoBoaANTH MOHTAK, JEMOHTAK KOHTPOJIbHO-U3MePUTEIbHBIX IPUOOPOB U CPEACTB
aBTOMATH3AINU:

IIK 3.4. CocCTaBIsATh TEXHUYECKYIO JOKYMEHTAIUIO
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2. OFBEM YUYEBHOI'O IPEJIMETA 1 BUJIbl YYEBHOM PABOThHI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHON NPOrpaMMbl Y4eOHOT0 NpeaMeTa 44
OcHoOBHOe co/iep:KaHue

BT. U..

TEOPETHUECKOE 00yUeHHe 16
MIPaKTUYECKUE 3aHATUS 26
IIpodeccnoHaILHO OPHEHTHPOBAHHOE COAEPKAHME 2
BT. U..

TEOpeTHYECKoe 00yueHue 0
IIPaKTHYECKHUE 3aHATUSA 2
KouncyabTanun 2
AnddepeHnupoBaHHbIN 3a4eT

Hroro: 44
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3. COAEP’KAHUE U TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEIMETA
OVII. 11 BUOJIOI'UA

Koa TMYHOCTHBIX

Oo0bem Kon Kon pe3yJIbTaToB
HanmeHnoBanue Copaepxxanue yueOHOro marepuasa u Gopmbl B 00pa3oBaTeIbHOIO | 00pPa30BATEJIBLHOIO peaau3anmnu
pa3iesioB U TeM OPraHu3alMu AeATeJbHOCTH 00y4arouXcs yacax pe3yJibTarta pe3yJbTarTa NPOrpamMMmbl
®1'oC COO @I'OC CIIO BOCHIUTAHNS/HANIPABJICHH
sl BOCIMTAHNS.
Paznmea 1. buosornsi Kak KOMILIEKC HAYK 0 s KHBOM MHpe 6
Conep:kanue y4eOHOIro MaTepuaJia 2
1 | buonorusi kak KOMILJIEKCHAsI HAyKa 2 1IP6 04, I1py 02 OK 02, OK 04, OK JIPBP 10.1
CoBpeMeHHbIE HAaIPABJICHHS B OMOJIOTHH. MP 01 07,
CBs13b OMOJIOTHU C IPYTUMHU HAyKaMH.
Lenu u 3agaun 6uonorun. [IpuzHaku KUBBIX
OpraHU3MOB. YPOBHU OpraHU3alUH KU3HHU.
['unoTessl U TEOPUH, UX POJIb B
(hopMUPOBAHUN COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA.
[MpakTnyeckune 3aHATHA I1P6 04,ITpy 02, JIP | OK 02, OK 04, OK
Ilpogpunvroe opuenmuposannoe 3anamue 13, ITP6 ,0LJIP 05, | 07,
JIP 07, JIP 09,MP JIPBP 10.1
IIpakTHyeckoe 3ausaTue Ne 1.Mcnons3oBanue 01, MP 02, MP 03,
Pa3IMYHBIX METOJIOB MPHU U3yUECHUU MP 04, MP 08,
OMOJIOTHUYECKUX 00BEKTOB. K 3.4
IIpakTyeckoe 3anaTue Ne 2. Texnuka 2
MHUKPOCKOTIUPOBAHHSI.
Paznea 2. CTpykTypHbIe M (QYHKIIHOHATbHbIC OCHOBBI 14
KU3HU
Conep:kaHue y4eOHOTr0 MaTepuaa 6 MP 03, MP 01, OK 02, OK 04, JIPBP 10.1
1 | MonekyJisspHble OCHOBBI KU3HHU. 2 MP 04, MP 09Mpy OK 07
Heopranuueckue BemiecTBa, MX 3Ha4CHHE. 02, Ilpy 03, JIP 09
OpraHnyeckue BerecTra (YrJIeBOIbl, Ilpy 02, I1Ipy 03, OK 02, OK 04, JIPBP 10.1
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Koa 1n4HOCTHBIX

O0neMm Kon Kon pe3yJibTaToB
HaumeHnoBanue Conep:xxanue yueOHOro MatepuaJia u (popMbl B 00pa3oBaTeILHOIO | 00Pa30BaTEJIBLHOIO peaau3zanuun
pa3iesioB U TeM OPraHu3alMU AeATeJHLHOCTH 00y4al0IuXCs gacax pe3yJibTarTa pe3yJjbTarTa NpOrpamMmbl
®1oC COO ®1'OC CIIO BOCHIUTAHMS/HATIPABJICHH
sl BOCIIUTAHHUSA.
JUTIUBI, OCJTKU, HYKJICMHOBBIE KUCIIOTHI, JIP 07, JIP 09, MP OK 07
AT®) u ux 3HaueHue. buomnonumepsl. 02, MP 04, MP 09
Hpyrue opraHu4ecKre BEmecTBa KICTKH.
Hano texHOI0THH B OMOJIOTHH
2 | HuTtomorusi, METOABI IUTOIOTHH. PoJb JIP 07, JIP 09, IIP6 OK 02, OK 04, JIPBP 10.1
KJIETOYHOM T€OPUU B CTAHOBJIEHUHU 02, I1P6 03, IIpy OK 07
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI 02,1lpy 03
Mupa. KjaeTku npokapuoT U 3yKapHuor.
OCHOBHBIE YaCTH U OPTaHOUIBI KJIETKH, UX 2
byHKIMN.
Bupycer — Heknerounasi opma K1U3HHU, MEPHI
PO UITAKTUKN BUPYCHBIX
3a00JIeBaHUH.
3 | KuzuenesrenbHOCTh KiIeTKU. IlmacTuueckuit MP 01, MP 04, MP OK 02, OK 04 JIPBP 10.1
obMeH. DOTOCHHTES, 03, JIP 05, JIP 11, IIK 2.2
xeMmocuHTe3. buocunres 6emnka. JIP 09, JIP 08, IIpy
DHepreTH4yecKkuii 0OMeH. XpaHeHue, 01,
nepejaaya u
peanu3aiys HacleCTBEeHHON nH(OopMaIuu B 2
KkieTke. I'eHeTmueckui koa. 1'eH,
reHoM. ['eHomuka. BiusHue HapKOTre€HHbBIX
BEILIECTB Ha Mpoliecchl B kiieTke. KiaeTounslit
UK uHTEep(dasza u aenenue. Muto3 u
Melo3, uX 3HaueHUE.
CoMaTHYEeCKHE U TTOJIOBBIE KICTKH
IIpakTH4eckue 3aHATHSA 8 MP 01,MP 03, OK 02, OK 04, JIP BP 10.1
MP 04, IIpy 04, OK 07
Ilpy 02
JIP 07
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Koa 1n4HOCTHBIX

O0neMm Kon Kon pe3yJibTaToB
HanmenoBanue Conep:xxanue yueOHOro MatepuaJa u (pOpMbl B 00pa3oBaTeILHOIO | 00Pa30BaTEJIBLHOIO peaau3zanuun
pa3iesioB U TeM OPraHu3alMU AeATeJHLHOCTH 00y4al0IuXCs yacax pe3yJibTarTa pe3yJjbTarTa NpOrpamMmbl
®1oC COO ®1'OC CIIO BOCHIUTAHMS/HATIPABJICHH
sl BOCIUTAHMSI.
IMpakTnyeckoe 3ansiTue Ne 3. M3ydyeHue KiIeTok 2 JMP 01, MP 02, OK 02, OK 04, JIPBP 10.1
PacTEHUI U KUBOTHBIX HA TOTOBBIX MP 03, MP 04, OK 07
MUKpoIpenaparax. 11P6 03
IIpakTyeckoe 3ansaTue Ne 4. CpaBHeHMe 2 1IP6 04,, I1P6 03, OK 02, OK 04, JIPBP 10.1
CTPOCHUS KJIETOK PACTEHHUM U )KUBOTHBIX Iipy 01, IIpy 02 OK 07
IpakTnueckoe 3ansitue Ne 5. M3ydenue ctaguit 2 IIpy 04, ITP6 03, OK 02, OK 04, JIPBP 10.1
MUTO3a Ha FOTOBBIX MUKpOIIpenapaTax JIP 05 OK 07
IIpakTHyeckoe 3ansaTue Ne 6. 3yuenue craguit 2 11P6 04, Ilpy 04, OK 02. OK 04 JIPBP 10.1
Me€i03a Ha TOTOBBIX MUKpOIIpenapaTax JIPO 5
CamocTosiTe/ibHbIE Pa00THI 14
- Knierounast Teopusi cTpoeHuUs OpraHU3MOB. 2
- OCHOBBI OMOXHUMUH. 2
- Bupycsl. 2
- [Iporieccrl cTapeHust U 1eJICHUs KIETKH. 2
- XapakTepucTHUKa CHHTe3a Oerka. 2
- 3roToBneHune TpaHCT€HHBIX MPOAYKTOB. 2
- OOMeH 0enKOB, KUPOB U YTIIEBOJIOB. 2
Pasznea 3. Opranusm 8
Conep:kaHue y4e0HOIro MaTepuaJa 2
1 | OcobeHHOCTH OQHOKIETOYHEIX, 2 JIP 11, JIP 08, [IP6 | OK 07, OK 04 JIPBP 10.1

KOJIOHUAJIbHBIX 1 MHOTOKJICTOYHBIX
OpraHU3MOB.

B3anmocBsI3b TKaHel, OpraHoB, CUCTEM
OpraHOB KaK OCHOBA LIETOCTHOCTHU
opranuzma. OCHOBHBIE MTPOIIECCHI,
npoucxoasimue B opranusme. [lognepxanue
TrOMeOCTasa, MPUHIINAI 0OPaTHOM CBS3H.

01, ITP6 02, ITP6
05,11py 01, MP 03
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HaumenoBanue
pa3aeyioB U TeM

Coaepxxanue yueOHOro Mmarepuaa u Gopmbl
OpPraHu3anuy JesATeTbHOCTH 00yYaI0IMXCs

O0BbeM

qyacax

Kon
o0pa3oBaTeIbHOTO
pe3yJibTarTa
oroc Coo

Kon
00pa3oBaTeILHOIO
pe3yJjbTarTa
oroc Ccluo

Koa aM4HOCTHBIX
pe3yJbTaToB
peaau3zanuun
NpOrpamMmbl

BOCHI/ITaHI/Iﬂ/HaHpaBJIeHH

1 BOCIIMTAHUA.

Pa3zmuoxxenune oprannzMoB. Buibl
OIJI0JIOTBOPEHHUS Y JKUBOTHBIX.

IIpakTnyeckune 3aHATHSA

=)

IIpakTyeckoe 3ansaTue Ne 7. Pemenue
3JIEMEHTAPHBIX 337a4 110 MOJIEKYJISIpHON
Ouosiorun

IpakTnyeckoe 3ansitue Ne 8. BoisiBnenue
MIPU3HAKOB CXOJICTBA 3apOAbIIICH YeloBeKa 1
JPYTHX NO3BOHOYHBIX KUBOTHBIX KaK
JI0Ka3aTeJIbCTBO UX POJACTBA

IpakTnueckoe 3ansiTue Ne 9. Pemienue
TeHETHYECKUX 3a]1a4

1IP6 04, I1P6 05,
IIpy 01,1Ipy 04

IIpy 04, I1P6 04,
1IP6 05,11Ipy 01

11P6 05, I1P6
04,1Ipy 01, Ilpy 04

OK 02, OK 04

OK 02, OK 04

’

OK 04, OK 02

JIPBP 10.1

JIPBP 10.1

JIPBP 10.1

CamocrosiTejibHbIE Pa00ThI

- [TonoBoe 1 Gecrosioe pa3MHOKEHHUE.

- [IpyuuHbI HapyLIeHUH B pa3BUTHH OPTaHU3MOB.

- HacnenctBennast uagopmanus u mepeaava ee u3
IIOKOJIEHUS B IIOKOJICHUE.

N[N [N | o

- HacienctBennsle 00JIe3HU.

Pa3znea 4.

Teopus 3BoI0HUH

Coaep:xxanue yueOHOIro MaTepuaJia

1 | Hayunsie B3rasans! K. JInanes n 2K.b.
Jlamapxka.

OpomonnonHas Teopus Y. Jlapeuna.
CBueTENbCTBA HBOJIIOLUN KUBOW ITPUPOJIBIL.
PasButne npeacraBieHmil O BUJIE.

(NR] & RES N I\

IIpakTH4yeckue 3aHATHSA

=

MP 04, MP 03,
MP 01

OK 02

JIPBP 10.1

IMpakTnyeckoe 3ansaTue Ne 10. CpaBHeHue Ua0B
10 MOP(OJTOTHIECKOMY KPUTEPHIO

MP 01, MP 02

OK 02

JIPBP 10.1
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Koa 1n4HOCTHBIX

O0neMm Kon Kon pe3yJibTaToB
HanmenoBanue Coaepxxanue yueOHOro marepuasia u ¢popmsl B o0pa3oBaTeIbHOIO | 00Pa30BATEJIBLHOIO peanu3anuu
pa3iesioB U TeM OPraHu3alMU AeATeJHLHOCTH 00y4al0IuXCs yacax pe3yJibTarTa pe3yJjbTarTa NpOrpamMmbl
®1oC COO ®1'OC CIIO BOCHIUTAHMS/HATIPABJICHH
sl BOCIUTAHMSI.
IpakTnueckoe 3ansitue Ne 11.BoisiBinenue 2 MP 03,MP 04 OK 04
MPUCTIOCOOICHUN OPTaHU3MOB K BIIHSTHUIO
Pa3TUYHBIX YKOJIOTHYECKUX (haKTOPOB
Pazpgea 5. Pa3BurtHe :;ku3HH Ha 3eMJie 4
Conep:kanue y4eOHOIr0 MaTepuaJia 2 Iipy 01,11Ipy 02, OK 02 JIPBP 10.1
1 | ['umoTe3bl MPOUCXOXKICHUS KU3HHU Ha 2 Ipy 04, I11P6 02,
3emite. OCHOBHBIE ATalbl ABOJIIOIHH MP 01, MP 02, MP
OpraHMYEeCcKOTo MHUpa Ha 3eMiIe. 03,MP 04
CoBpeMeHHbIE TpeICTaBICHUS O
MIPOUCXOKICHUH YEJIOBEKa. DBOIIOLHUSA
yenoBeKa (aHTpororeHes). J[Buxkyiue cuisl
aHTponiorene3a. Pacel uenoBeka, ux
MIPOUCXOXKICHUE U €IUHCTBO.
IIpakTHYeckne 3aHATHSA:
IIpakTuyeckoe 3ansaTue Ne 12. AHanu3 U OLEHKa MP 01, MP 03,
TUIOTE3 IPOUCXOKICHHUS KU3HHU U YEJIOBEKa MP04, JIP 051TP6 OK 02, OK 04 JIPBP 10.1
02, IIpy 03, IIpy 04
Pa3znea 6. OprasusMbl 4 OKpYKAKLIasi cpeaa 6
Copaepxxanue yuyeOHOro MmarepuaJia 4 Ilpy 05, Ilpy 0311py OK 02, OK 07
1 | I[IpucniocoGeHust OPraHU3MOB K IEUCTBHIO 2 05, Ilpy 04, Ilpy IIK 2.2
HKOJIOTHUECKUX (hakTopoB. bruoreomeHos. 01, Ilpy 02, JIP 09,
Dxocuctema. PazHooOpasue SKOCHCTEM. JIP 08, IIP6 02, JIPBP 10.1,

B3auMooTHOLIEHUS TOIYJIALMI pa3HbIX
BHJIOB B 9KocucTteMe. KpyroBopoT BeIecTB U
MMOTOK YHEPTUU B

SKOCUCTEME. Y CTOMYUBOCTD U JUHAMUKA
sKkocucTeM. IlociaeacTBus BIUSHUS
JIeATETLHOCTH YEJIOBEKa Ha SKOCHCTEMBI.
CoxpaHeHre 0nopa3zHooOpa3ns Kak OCHOBA

IIP6 05, MP 01,
MP 03, MP 04, MP
09, JIP 05, JIP 14
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Koa 1n4HOCTHBIX

O0neMm Kon Kon pe3yJibTaToB
HaumenoBanue Coaepxxanue yueOHOro Mmarepuaa u Gopmbl B o0pa3oBaTeIbHOIO | 00Pa30BATEJIBLHOIO peanu3anuu
pa3iesioB U TeM OPraHu3alMU AeATeJHLHOCTH 00y4al0IuXCs yacax pe3yJibTarTa pe3yJjbTarTa NpOrpamMmbl
®1oC COO ®1'OC CIIO BOCHIUTAHMS/HATIPABJICHH
sl BOCIUTAHMSI.
| yeroitunBocTH sKOCHCTEMBL
IIpakTHyecKkne 3aHATHSA: 4
IIpakTnueckoe 3ansiTue Ne 27. Cucrtemaruzanus 2
3HAHUH 0 PUTO TOKCHHAX pacTEHUI cperHel Ipy 02,11Ipy 01,11py
nosjocel Poccun 03, IIpy 04, Ilpy OK 04, OK 02, JIPBP 10.1
[TpakTraeckoe 3austue Ne 14, 2 05, IIP6 03, MP 01, OK7
JAnddepennupoBanHbIii 32aueT MP 03, JIP 09, JIP
14
KoncyabTanuu 2
Bcero: 44
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4. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI YYEBHOI'O IPE/IMETA

Tpeb6oBaHUA K MUHMMAJIbHOMY MATEPHAILHO-TEXHHYECKOMY O0ecreyeHUIo
Peanuzanus nporpammel yueOHOTo TipeMeTa TpeOyeT HaTu4usl ydeOHOro kabuHeTa

«bnomorusy.

O6opynoBanue yueOHOTO KaOMHeTa:
— TIOCaJ0YHBIE MECTA CTYACHTOB;

— pabodee MECTO MPEMNo1aBaTes;

— JIOCKa;

— HarJIsAHbIE MOCOOWs (YYeOHUKH, OMOPHBIC KOHCIEKTBI, CTCHIBI, pPa3IaTOYHBINA
MaTepHall, MOJICIH CTEPEOMETPHUYCCKUX Tell, PE3CHTALINN ).

TexHuueckue CpCaACTBa O6y‘I€HI/IH:

[E—

— TIK;
— MYJbTUMEIUA IPOEKTOP, IKPaH.

Nudopmanuonnoe odecneyeHrue 00y4eHust

OCHOBHBIE HCTOYHUKH

JIns npenonaBaTenen

buonorus: B 2 1. / noxg pen. H. B. SApsiruna. — M., 2021.
buosnorus: pykoBoJICTBO K MPaKTUYECKUM 3aHATUsM / oA pea. B. B. MapkuHoti.
— M., 2020.
Hapsun Y. IIpoucxoxaenue sugoB. — M., 2020.
KoOpusuckuit B. A. ®unocodus 3K0IOTHN: KpaTKUM Kypc: y4ued. mocodue ais
By30B. — M., 2020.
OpnoBa D.A. Vctopusi aHTPONIOJIOTHUECKUX YUEHUN: yUeOHUK ISl By30B. — M.,
2020.
IlexoB A.Il. buonorus, reseruka u napaszuronorus. — M., 2021.
YeoObmes H.B., I'punesa I'.I". buonorus. — M., 2021.

s cTyieHTOB
O6mas 6uonorus: yueonuk maisa CIIO / mon penakiueit B.M.Koncrantunosa. M.:
Axanemus., 2020
Nonnera A.IO. buonorus. Bech mKONBHBIN Kypc B cxeMax U Tabmumax. — M.,
2020
Jlykatkun A.C., Pyuun A.b., Cunaesa T.b. u np. buonorusi ¢ ocHoBaMH 3KOJIOTUU:
y4eOHUK JIJIsl CTYI. YUPEXKACHHM BBICI. oOpa3oBanusi. — M., 2019.
MamontoB C. I'., 3axapoB B. b., Koznosa T. A. buonorus: yueOHUK 17151 CTY/I.
VYupexxaenuit Beicil. 00pazoBanus (OakanmaBpuar). — M., 2021.
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I[OHOJIHI/ITCJILHLIQ HCTOYHUKHU

g mpenoaBarenen

1. ®enepanbubiii 3ak0H OT 29.12.2012 Ne273-®3 «O06 oOpa3zoBanuu B Poccuiickoit
®enepanuny». [lpukaz Mwunobpuayku Poccum ot 17.05.2012 Ne 413 «O6
yTBEPXKJIEHUU (elepaibHOr0 TOCYJapCTBEHHOTO 00pa30oBaTEIbHOrO CTaHAapTa
cpeaHero (IoJTHOro) o01Iero oOpa3oBaHus.

2. [Tpuka3z Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHUU M3MEHEHU I
B Ilpukxa3 MunucrepctBa oOpa3oBaHusi u Hayku Poccuiickoit ®enepanuu OT
17.05.2012 Ne 413 “O6 yrBepxaeHuu (peaepalIbHOr0 TOCYJIapCTBEHHOTO
00pa3oBaTenLHOTO CTaHAAPTA CPEAHETO (TIOTHOTO) 00IIEeT0 00pa3oBaHUS .

3. [Tucemo [lemapTrameHTa rocydapCTBEHHOM TMONUTUKH B c(epe MOArOTOBKHU
pabouux xkagpoB u IO Mwunobpuayku Poccum ot 17.03.2015 No 06-259
«PekoMeHalMu MO0 OpraHu3ali TOJYYEHHUs CPEJAHEro oO0Iiero oOpa3oBaHUsl B
npenenax OCBOCHMSI 00pa3oBaTENbHBIX MPOrpaMM CpeaHero mnpodecCruoHaIbHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO OOHIEro oOpa3oBaHUs C YYETOM TpeOOBaHMIA
denepanbHbIX TOCYJAPCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB U MOJIy4aeMoOM
npodeccun Wiv CrenuaIbHOCTH CPEHEr0 MPO(PecCHOHATBEHOTO 00pa30BAHUS.

s cTyAeHTOB
Huxkutunckas T.B. buonorus: kapMansslii cipaBouHuk. — M., 2021.
Cuso I'mazoB B. U., Aradonona U. b., 3axaposa E. T. buonorus. O0mias 6uonorus:
0a3oBbIil ypoBenb, 10—11 kmacc. — M., 2020.
3. CyxopykoBa JI. H., Kyumenko B. C., BanoBa T. B. buonorus (6a3oBbiii
ypoBeHb). 10—11 kmacc. — M., 2020

N —

Iepeuens UuTEpHET-pecypcoB
www.sbio.info (Bcst Ouonorus. CoBpemeHHass OWOJOTHS, CTaTbU, HOBOCTH,

OubIMoTEKA).

www.window.edu.ru (ExuHoe oxHO gocTtynma K oOpa3oBaTelbHBIM pecypcam
HNHutepHera o Ouonorun).
www.5ballov.ru/test (Tect mis aOUTYypHUEHTOB MO BCEMY IIKOJIBHOMY KypCy

ouosorun).
www.vspu.ac.ru/deold/bio/bio.htm  (TenekoOMMyHHKAalMOHHBIE  BHKTOPUHBI IO

OMOJIOrUH — HKOJIOTHH Ha cepBepe BopoHeKCKoro yHHUBEpCUTETA).
www.biology.ru (buonorus B OTkpbiToM Kosutemke. CailT COAEPKUT AIIEKTPOHHBIM

y4eOHUK no 6uonorun, On-line TecTsl).
www.informika.ru (OnekTpoHHbINA y4eOHUK, OOJIBILION CIIMCOK UHTEPHET-PECYPCOB).
www.nrc.edu.ru (bruosorndeckast kapruHa Mupa. Pazen KoMIbloTepHOro yueOHMKa,
pa3paboTaHHOro B MOCKOBCKOM TOCYAapCTBEHHOM OTKPBHITOM YHUBEPCUTETE).

www.informika.ru (31eKTpOoHHbBIN yueOHUK, OOJBIION CIIMCOK MHTEPHET-PECYPCOB).

www.nrc.edu.ru (buonorunueckas kaptuna mupa. Pa3aen komnbsroTepHoro yueOHuKa,

pa3paboTaHHOrO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).
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http://www.nrc.edu.ru/
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http://www.nrc.edu.ru/
http://www.informika.ru/
http://www.biology.ru/
http://www.vspu.ac.ru/deold/bio/bio.htm
http://www.5ballov.ru/test
http://www.window.edu.ru/
http://www.sbio.info/

www.nature.ok.ru (Penkue u wucuezarouge KUBOTHbIE Poccum — TPOEKT

Okonorunyeckoro nearpa MI'Y um. M. B. JlomoHocoBa).
www.kozlenkoa.narod.ru ([ Tex, KTo yuuTcsa caM M YYUT JPYTUX; OYHO H

AVCTAHIIMOHHO, OMOJIOTHH, XUMHH, APYTUM TIPEIMETaM).
www.schoolcity.by (buonorust B Bonpocax u oTBeTax).
www.bril2002.narod.ru (buonmorust ans mkonbHUKOB. KpaTkas, KOMITakTHas, HO

JIOCTATOYHO MOApoOHass uHpopManus 1o pasnenam: «OOmas Oouonorus», «boraHukay,
«3oonorusy, «HeaoBek»)
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HPEIMETA

HanmeHnoBaHue 00pa3oBaTe/IbHBIX
pesyabtatoB ®I'OC COO
(mpeameTtHble pe3yabTathl — [1P)

MeToabI OLIEHKH

ITP6 01chopMupoBaHHOCTH MPECTABICHUN O
OMOJIOTMH KaK YaCTH MUPOBOM KYJIbTYpPbI U
MecTe OMOJIOTUU B COBPEMEHHOM
LIUBWIN3ALMUH, CLIOCO0aX OMUCAHUS ABJICHUN
peasbHOro MHpa Ha OHOJIOTHYECKOM S3BIKE;

- BBITMIOJIHEHUE MTPAKTHYECKUX PadoT.
-[IOJI'OTOBKA COOOIICHHUIT
-TECTUPOBAHUE

HOATOTOBKA MPE3CHTALIUI

-penIeHue 3a1a4y

I1P6 02 chopMUpOBAaHHOCTH MPEICTABICHUN O
OMOJIOTMYECKUX TIOHATUSAX KaK BAKHEHIIINX
OHMOJIOTHUECKUX MOJIENSIX, TTO3BOJISIOLINX
OMHCHIBATh M U3y4aTh Pa3HbIE MPOILIECCHI U
SIBIICHUS;

- BBINIOJTHCHHE MPAKTHYECKUX PadOT
-TeCTUPOBAHUE

- MMOATOTOBKA MPE3CHTAIHMA
-[IOJITOTOBKA COOOIIIEHUH
-MOJICIMPOBAHHUE IKOCHCTEM
-COCTaBJICHHUE TAOIHIL

ITP6 03 Bi1agecHME METOIaMH JOKA3aTEILCTB M
QITOPUTMOB PEIICHUS, YMEHHE X TPUMEHSTb,
MIPOBOJIUTH JJOKA3aTEJIbHbIE PACCYKICHUS B
XO0JIe PEIICHUs 3a7a4;

- BBITMOJIHEHUE NTPAKTUYECKUX PadoT;
- YCTHBIH OIIpOC;

- TECTUPOBAHUE.

[ToaroToBka npe3eHTanuin

ITP0 04 BaseHue craHJapTHBIMU IPUEMAMU
pelieHus: OMOJIOTHYECKUX YpaBHEHUI;
HCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX
IIporpaMM, B TOM YHCJIE JIJIsl TIOUCKA MTyTH
pELICHUS U WITIOCTPALUU PEIIEHUS
YpaBHEHUU;

- BBITIOJIHEHUE MPAKTUIECKUX PAOOTHI;
- YCTHBIH OIpOC;

- TECTUPOBAHUE

-IIOJATOTOBKA COOOIIEHMIA

-perieHue 3aaaq

ITP6 05 cdopMuUpOBaHHOCTH MPEICTABICHHIA
00 OCHOBHBIX MOHSATHSIX, UACIX U METOAX

- BBITMIOJIHEHUE NPAKTHYECKUX PAOOTHI;
- YCTHBIH OIpOC;

OHMOJIOTHYECKOT0 aHAJIN3a; - TECTUPOBAHHUE.
IIP6 06 Bi1asieHEe OCHOBHBIMU MOHSITHSIMU O - YCTHBIH OIpOC;
OMOJIOTMUECKUX CBOMCTBAX; - TECTUPOBAHUE;

cpOpMUPOBAHHOCTH YMEHHS PACIO3HABATH
XUMUYECKUX (QUTyp Ha 4epTexax, MOACIAX U B
pearbHOM MHpE; IPUMEHEHHE U3yUCHHBIX
CBOWCTB XUMHUECKUX (HUTYp U HOpMYI IS
peuieHus 3a1ay;

- BBITTOJTHEHUE TIPAKTHICCKUX PabOT
-IIOATOTOBKA COOOIIEHHH

-pelieHue 3aaa4

-IIOATOTOBKA MIPE3CHTALU;

ITP6 07 chopMupOBaHHOCTH NPEACTABICHUN O
Ipoleccax U SBICHUSAX, MMEIOIINX
OMONIOTMYECKUI XapaKTep, CTATUCTUYCCKUX
3aKOHOMEPHOCTSIX B PEaIbHOM MHDE,
OCHOBHBIX MOHSTHSX JIEMEHTapHOMN
OHOJIOTHU;

- BBITIOJTHEHUE TIPAKTUYECKUX padoT;
- YCTHBIH OMpOC;

- TECTUPOBAHUE.

-TMIOJIrOTOBKA OTYETOB

-OTBETHI HA KOHTPOJIBLHBIE BOMPOCHI

IT1P6 08 BiiasieHe HaBBIKAMU UCIOJIB30BAHUSA
TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM TIpH
pEIICHNH 3a]1a9;

- BBIIIOJIHEHUE MPAKTUYECKUX paboT;
-[TOJITOTOBKA COOOIICHU

-peleHue 3aaa4y

-COCTaBJICHHE CXEM CKPEIINBaHHs OPraHU3MOB
-BBITIOJIHEHHUE JTA0OPATOPHBIX paboT
-3a4eTHBIC PabOTHI
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Ipuiaoxenue 2

Cunxponusauus odopasoBareabHbIX pe3yiabraToB PI'OC COO n ®I'0OC CIIO

HaunmenoBanue OK, IIK
corjacuo ®I'OC CIIO

HaunMeHoBaHHe TNYHOCTHBIX
pe3yabTartos (JIP)
coraacao PI'ocC COO

HaunmenoBanue
MeTanpeameTHbix (MP)
pe3yJbTaToB
coraacio ®I'OC COO

OK 02. Ocy1iecTBisiTh
ITOMCK, aHAJIU3 U
WHTEPIPETAINIO
nHpOpMAaINK, HEOOXOTUMOM
JIJIS BBITIOJHEHHUS 3a1a4
podecCHOHATBLHOM
JIeSTEILHOCTH.

JIPS chopMHpPOBAaHHOCTH OCHOB
CaMOpa3BUTHS U CAMOBOCIIUTAHUS

B COOTBETCTBUM c
00111eYeI0BEUECKUMU

[ICHHOCTSMU " ujeanaMu
IPaXKIAHCKOTO o0111ecTBa;

TOTOBHOCTh M CIOCOOHOCTh K
CaMOCTOSITEJIbHOM, TBOPYECKOM M
OTBETCTBEHHOM J1€ATEIbHOCTH;
JIP7 HaBBIKM COTpyAHMYECTBA CO
CBEPCTHUKAMH, JIEeTHMU
MJIQJIIIETO BO3PACTa, B3POCIBIMHU
B o0pa3oBaTeIbHOMH,
OOLIECTBEHHO IOJIE3HOM, y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOU 1
JIPYTHX BUOAX JACSITEITLHOCTH;
JIP8HpaBCTBEHHOE CO3HaHUE U
MOBEJICHUE HAa OCHOBE YCBOCHHS
0011eYeI0BeYeCKUX [IEeHHOCTEH
JIP9 roToBHOCTH M CIIOCOOHOCTH
K oOpa3oBaHHIO, B TOM YHCIIE
caM000pa30BaHHUIO, Ha
MPOTSHKEHUU BCel KU3HU;
CO3HATEJIbHOE  OTHOIIEHHWE K
HENpPEepPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIIEIHOU
npodeccuoHaIbHON u
OOIIECTBCHHON JICITCILHOCTH;
JIP 11npunsitHe W peanu3aluio
LIEHHOCTEMN 310pOBOTO u
Oe3omacHOro  oOpasza  JKHM3HH,
noTpeOHOCTH B (pU3HUECKOM
CaMOCOBEPILIEHCTBOBAHUH,

3aHATUAX CIIOPTHUBHO-
03I0POBUTEITHHOM
JCSITEIIBHOCTBIO, HETIPUSITHE
BPEIHBIX MPUBBIYEK: KYPEHHS,
ynoTpeOaeHus AJTKOTOJIS,
HApKOTHKOB.

JIP13 oco3HaHHBII BEIOOp
Oynmyiei nmpodeccuu u
BO3MOYKHOCTEH pean3anuu
COOCTBEHHBIX KU3HEHHBIX
IUIaHOB; OTHOILIEHHE K
npodeccrHoHaIbHON

MP1 yMeHHE CaMOCTOATEIHHO
ONPEACIIATh UEIN ICSITENBHOCTH U
COCTABJISITH IIJIaHBI IE€SITEILHOCTH;
CaMOCTOATEIIBHO ~ OCYILECTBIIATS,

KOHTPOJIMPOBATH u
KOPPEKTUPOBATh  JESATEILHOCTD;
UCIIONb30BaTh BCE BO3MOXKHBIE
pecypchl Uit JIOCTHXKCHUS
MOCTaBIIEHHBIX neneu u
peanu3anyuu TUIaHOB
NeSITEeNbHOCTH; BBIOMpATH
yCIICUTHbIE CTpaTeruu B
Pa3IMYHBIX CUTYaIUsX;

MP3 BIIAJICHUE HaBBIKAMU
MO3HABATENbHOM, y4eOHO-
HCCIIEN0BATEIBCKOW M ITPOEKTHOU
NeSITeNIbHOCTH, HaBbIKAMU
pasperieHus npo0Jem;
CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITETEHOMY TTOHCKY

METOIOB PEIICHHUS MPAKTUIECKHX
3aaa4, HpI/IMeHeHI/IIO pa3JII/IqHI)IX
METO/I0B ITI03HAHMS;

MP4 roToBHOCTHL U CIIOCOOHOCTB

K CaMOCTOSATEIILHON
MH(POPMALIMOHHO-
MO3HABATEIbHOW  JIESITEIBHOCTH,

BIIQJICHUE HABBIKAMH TOJYYCHUS
HeoOXoauMoi WHGOpPMAIMK U3
CJIOBapel pasHbIX TUIIOB, YMEHHUE
OPUEHTUPOBATHCS B  PA3ITUYHBIX
HCTOYHHUKAX uHdopmauu,
KPUTHUYECKU OlIEHUBATH Hu
WHTEPIPETUPOBATH UHPOPMAILIHIO,
MOJy4aeMyl U3  Pa3iIMyHbIX
HCTOYHHKOB;

MP9 BiageHue HaBLIKAMU
MO3HABATEJILHON pedreKcHu Kak
OCO3HAHMS COBEPIIAEMbIX
JIEMCTBUM M MBICITUTEIILHBIX
MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHM, IPaHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX
MO3HABATEJIbHBIX 3a71a4 U CPEJICTB
UX JOCTHKCHUSA
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HaumenoBanue OK, 11K
corjacio ®IroC CI10

HaumeHoBanue TMYHOCTHBIX
pesyabTaTos (JIP)
corjgacuo ®I'OC COO

HaumMmeHoBaHue
MeTanpeameTHbix (MP)
pe3yJabTaToB
coraacuo ®I'OC COO

JIeSATeTbHOCTH KaK BO3MOXKHOCTH
y4acTHsl B PELLICHUU JTUYHBIX,
OOIIECTBEHHBIX,
rOCYJJapCTBEHHBIX,
001IeHaIMOHATBHBIX TTPOOIEM
JIP 14copmMupoBaHHOCTD
HKOJIOTUYECKOTO MBIIIICHHUS,
MMOHUMAaHUS BIUSAHUS
COLIMAJIbHO-9KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE
MIPUPOJTHON U COLIMAIIBHOM CPEbI;
PUOOPETEHHUE OMBITAa FKOJIOTO-
HaIpaBJICHHOM JIeATEIbHOCTH;

OK 04. PaboTtats B
KOJIJIEKTUBE M KOMaH/IE,

3P PEKTUBHO
B3aNMOJEHCTBOBATH C
KOJIJIEraMH, PYKOBOJICTBOM,
KIIMEHTAMH.

JIP7 HaBBIKM COTPYIHUYECTBA CO
CBEPCTHUKAMH, J€TbMH
MJIaIIIETO BO3pPacTa, B3pOCIBIMU
B 00pa3oBaTeIbHOM,
00I1IeCTBEHHO TOJIE3HOH, yueOHo-
WCCIIEIOBATENILCKOM, MPOEKTHOM 1
JIpYTrUX BUAaX AESITEIbHOCTH;

MP2  yMeHue  NpPOAYKTUBHO
o0mmaThCsl W B3aMMOJIEHICTBOBATH
B nporecce COBMECTHOMN
NeSITeNIbHOCTH, YUYUTHIBATh
MO3UIUK  JIPYTMX  y4YaCTHUKOB
NEeSATENbHOCTH, 3¢ heKTUBHO

paspeniath KOHQIUKTHI;

OKO07 coneiicTBOBaTh
COXPAHEHUIO OKPYKAIOLIEH
Cpenbl, pecypcocOepexeHuIo,
3¢ peKTUBHO AEHCTBOBATH B
YPE3BBIYANHBIX CUTYALMIX

JIP8HpaBCTBEHHOE CO3HaHUE W
MOBEJICHUE HAa OCHOBE YCBOCHHMS
0011IeY€eIOBEUECKUX LIEHHOCTEH

MP1ymeHne caMOCTOSITENIBHO
ONPEACIISITh UEIU AEATEIbHOCTH U
COCTABJIATH ILJIAHBI ICATCIHHOCTH,
CaMOCTOATENIBHO OCYIIECTBIISTH,
KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JIEATEIIbHOCTB;
HCIIOJIB30BaTh BCE BO3MOXKHEIE
pecypcehl Il TOCTUKEHUS
IIOCTaBJICHHEIX LICIeH U
peanu3anyy MmIiaHoB
NesITeNbHOCTH; BEIOMPATh
YCIICIIHbIE CTPATETUH B
PA3JIMYHBIX CUTYAIMSIX

IIK 3.4. CocTaBiiaTh
TEXHUYECKYIO
JIOKYMEHTAIIHIO.

JIP7 HaBBIKM COTPYAHUYECTBA CO
CBEPCTHHKAMH, JETHMU
MJIaJIIIEr0 BO3pacTa, B3POCIBIMU
B 00pa3oBaTeIbHOM,
OOIIIECTBEHHO MOJIE3HOH, y4eOHO-
HCCIIEN0BATENIBCKOU, IPOCKTHON U
JIpYTUX BUAAX AESITeIbHOCTU

MP3 BianeHue HaBLIKAMU
MO3HaBaTEJIbHOM, yueOHO-
HCCIIEIOBATEIIbCKOM U MPOEKTHOM
JIeSITEILHOCTH, HaBBIKAMU
paspenieHus mpooIem;
CIIOCOOHOCTh ¥ TOTOBHOCTD K
CaMOCTOSATEIILHOMY TIOMCKY
METO/IOB PEIICHUS MTPAKTUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUnIHBIX
METOAOB IO3HAHUS,
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Ipuiaoxenue 3

IIpeeMcTBeHHOCTH 00pa3oBaTe/ibHbIX pe3yabTaroB PI'OC COO
(mpeameTHbIX)00pa3oBaTenbHbIMH pe3yabTaTaMuPI'OC CIIO
(mpodeccroHanbHO-OPUEHTUPOBAHHASL B3aUMOCBSI3b 00111€00pa30BaTEILHOTO
peaMeTa co CIEeLUaIbHOCTBIO)

HaumenoBanue HaumenoBanue HaumenoBanmue HaumenoBanue
o0menpodgeccHOHATbHBIX npogdeccuoHaIbHbIX NnpeAMeTHbIX pa3aeyioB/TeM U
AMCUUILIMH € moayJaeir (MIK) ¢ pe3yJIbTaToB pabouei
o0pa3zoBaTeIbHBIMU o0pa3oBaTeIbHBIMH ®orocC Coo, nporpamMme 1o
pe3yJibTaTaMHu, pe3yJibTaTaMu, HMEIIIHNX npeamery
HMEIMMHIB3aUMOCBA3b | MMEIOIIMMH B3aUMOCBA3b | B3auUMOCBs3b ¢ OP
¢ npeaMmeTHbiMu OP ¢ npeameTHbiMu OP eo1'OC CIIO
OIL.01 Uuadopmarmonnsie | IIM. 3.4. CocTaBisTh I1Po6 01. Pasznen 1
TEXHOJIOTHH B TEXHUYECKYIO c(hOpMUPOBAHHOCTH | «BHOIOTUS KaK
npodeccuoHaIbHON JIOKYMEHTAIUIO MPEACTABICHUH O KOMILIEKC HayK O
JIESITEIIbHOCTH. OMOJIOTHN KaK

YMeTb: BHITIOIHATH
pacueTsl ¢
HCIIOJIb30BAHUEM
MPUKIIATHBIX
KOMITHIOTEPHBIX
Iporpamwm;

3HATb:- OCHOBHBIC METO/IbI
U TIpUEMBbI 00eCTIeUeHUs
nH()OpMaAITMOHHON
0e30I1aCHOCTH;

OII 08 Oxpana Tpyna.

YMerb: cobmoaTh
npaBuiia 6e30MacHOCTH
TpyAa, IPOU3BOJCTBEHHON
CaHUTAPHH U MOXKAPHOU
0€30IacHOCTH. ;

3HaTh: npaBuiia U HOPMbI
OXpaHbI TPy, TEXHUKH
0C30IMaCHOCTH, JINYHOU U
MPOU3BOICTBEHHOU
CaHUTapHUU U
MIPOTHUBOIIOXKAPHOU
3aILUTHI;

YMmerb: ohopMIIATh
TEXHOJIOTHYECKYIO H
TEXHUYECKYIO
JOKYMEHTAITHIO B
COOTBETCTBUH C OCHOBHBIMH
npaBUIaMU U
TpeOOBaHUSIMU
HOPMATHUBHBIX TOKYMEHTOB
CHCTEMBI CepTUPHUKAINU U
CTaHJApTH3AINH K
OCHOBHBIM BHJIaM
OpOoAYKIMHU (YCIYyT) U
IPOLIECCOB;

3HaTh: ICHCTBHE
TOKCHYHBIX BEIISCTB Ha
OpraHU3M YeJIOBEKa.

4aCTU MUPOBOU
KYJBTYPHI ¥ O
MecTe OMOJIOTHH B
COBPEMEHHOM
LIUBUIN3AIUU, O
criocodax
OITMCAHMS HA
OMOJIOTHYSCKOM
SI3BIKE SIBJICHUM
peaTbHOTO MUPA;
I1P6 06. B1ancHue
OCHOBHBIMH
MIOHSATHSIMH O
XUMHYECKHUX
BEIIECTBAX U
3JIEMEHTaX, UX
OCHOBHBIX
CBOMCTBAx;
c(hOpMUPOBAHHOCTH
YMEHHUS
pacno3HaBaTh
XAMHYECKHE
dbopmyIbl Ha
YepTekax, MOJICTIAX
U B peajbHOM
MHUpE; TPUMEHEHNE
W3YYECHHBIX
XUMHYECKHUX
CBOUCTB U hopMyI
JUTSL peTIeHUS
3a/1ad;

KHBOM MHPEY.
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TecTupoBanue
Oo0mas onosiorusi. [{urosiorus

1. Kakue opraHe/jbl KJIeTKM HMeWT MeMOpaHHoe cTpoeHue?A)pruOOCOMbI, O)MUTOXOHIPHH,
B)KJIETOYHBIN IIEHTP, T)IU30COMBI, 1)ani.] oiab K.

2. BemecTBO mnpuaamoniee TBePAOCTh KJIETOYHOH CTeHKe OaKTepMii:a)leiuiionosa, O)XWUTHH,
B)MYpEUH, I')KpaxMal.

3. Kakune mpouecchl ocyuiecTBisiloTcsi B pudocomax? A)dorocuHTe3, O)cuHTE3 OEITKOB, B)CHHTE3
AT®, r)cuHTE3 KUPOB.

4. Kakoii opranou cogepkutT KpucThl? A)nnuzocoma, 0)XJ10poriact, B)MuToxoHapus, r)II1C.

5. Kakue opraHe/uibl XapakTepHbl TOJbKO [1Jsi pacTuTeabHOM KieTku?A)IIIC, 6)pubocomsl,
B)IUIACTU/IbI, T)BAaKyOJIH, 1)MUTOXOH IPHUH.

6. Kakas sjaepHasi CTPYKTypa HeceT HAacJeJACTBeHHbIe CBoiicTBa opraHu3ma? A)oOonouka,
0)s1epHBIIl COK, B)XpPOMATHH, T)SIPBIIIKO.

7. Y IpOKapHOT OTCYTCTBYIOT:2)pUOOCOMBI, 0)BKIIIOUEHUS, B)MUTOXOHAPHUH, T) SAPO.

8. Kakoii opranous coaep:xut rpanbi? A)mutoxonapuu, 6)911C, B)TU30COMBI, I')XJIOPOILIACTHI.

9. HazoBuTe XMMHYeCKOe BelIeCTBO, BXO/AsIIEe B COCTAB KJIECTOYHOH 00010YKH rpuOOB:a)XUTHH,
0)MypeuH, B)IEIUTI0N03a, T)KEPATHH.

10. Ha3oBuTe mpouecc, MOCPEACTBOM KOTOPOro ameda mnorJomaer Oakrepmii: a)audpdysus,
0)aKTHUBHBII TPAHCIIOPT, B)IIMHOLIUTO3, T')(HarouuTo3.

11. Jlunuabl B MeMOpaHe pacnosiokKeHbl N0oCa0iHO. CKOJIbKO TAKUX JHIHIHBIX CJI0€B COAEPKUTCHA
B MmeMOpane? A)l, 0)2, B)3, r)4.

12. Ha3oBuTe CTPYKTYpbl, M3  KOTOPbIX 00pa30oBaHbl  LEHTPHOJIMU:2)MUOPUOPHUILILI,
0)MUKpPOTPYOOUKH, B)MUKPOPUIAMEHTHI, T')MUKPOBOPCHUHKH.

13. BHYTpH KaKUX OpPraHej HAXOAATCA PUOOCOMBbI? A)IM30COMBI, 6)MUTOXOHIPHUH, B)XJIOPOILIACTEHI,
I')BaKyOJIH, 1)amil.] onbKu.

14. Ha3oBuTe mpomecc, MNOCPeACTBOM KOTOPOIo NMPOMCXOIUT NepeMenienne nonos K B kierky, a
noHoB Na" u3 kierku:a)qupdysus, 6)0CMOC, B)ITHHOIIUTO3, T)aKTUBHBINA TPAHCIIOPT.

15. Ileperopoaku rpuOHbBIX rH()OB HA3BIBAKOTCSA:a)KPHUCTHI, 0)CENTHI, B)IPaHbI.

16. Kakue nmpouecchl ocylmecTBJIAIOTCS B XJopomiacrax? A)dporocunres, 6)cuHTe3 OSIKOB, B)CHHTE3
AT®, r) cuHTE3 )KUPOB.

17. Kakyo (yHKuMi0 BbINOJHAET SIAPLIIIKO?A)HECeT HAcIeACTBEHHYI HH(popmanuioo, O)CUHTE3
AT®, B)cOOpKa CyObeqMHUL] pPUOOCOM.

18. I'ne nmpoucxoaut cunre3 AT® y Oakrepmii? A)B pubocomax, 06)B crope, B)Ha Me30coMax, I')B
KJIETOYHOU CTEHKE.

19. K HemeMOpaHHBIM OpraHejjaM OTHOCSTCH:a)pUOOCOMBI, O)IUIACTUIBI, B)KJIETOYHBIA LIEHTP,
r)2I1IC, n)Bakyounu.

20. YkaxuTte QPYHKIHUIO JeHKOMIACTOB:a)(pOTOCHHTE3, 0)HAKOIUIEHHE KpaxMalia, B)OKpacKa IIBETKOB U
IJ10J10B, T)cuHTEe3 ATO.

21. Kak Ha3bIBalOTCH BHYTPEHHUE BbINAYMBAHUA MeMOPaHbl XJIOPOIJIACTOB?

22. Y10 CIy’KMT OCHOBOW OPraHU3alMU KJIETOK KUBBIX OPraHUu3MOB?

23. B Bujie 4yero 3anacarrcs yrieBoAbl y: a)KUBOTHBIX, 0)pacTeHuii, B)rpudos ?

24. Yto cBHAETEJLCTBYEeT 00 OMNpeleeHHONH ABTOHOMHOCTH CYILIECTBOBAHUSI IJIACTHA W
MUTOXOHAPUIA?

25. B yeM oTiIMYMe PACTUTEJBHOH KJIETKH OT 'KHBOTHOM ?

26. B kiieTkax KaKMX OPraHoOB U TKaHel CHJIbHO Pa3BUT ani. ['oabaxu?
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Oo0mag ouoJornsd. XuMH4YeCKHM COCTAB KJIETKH

1. dyHKUMSA YII1eBOIOB B KJIeTKe:a)KaTaIUTHYECKasi, O)3HepreTuueckas, B)XpaHeHHe HacJIeCTBEHHON
UHpOpMAIINH.

2. Tpm HyKJeOTHAA, KOAMPYIOLIME AMHHOKHMCJOTY, HAa3bIBAIOTCS: a)l€HOM, O)TpUILIETOM,
B)I€HETUYECKUM KOJIOM, I')T€HOTHUIIOM.

3. Ilpu oKHC/IeHHM KAaKHMX BellecTB 0CBOOOKZaeTcsi 0osblIe 3HePrum? A)riaroko3bl,0)kpaxmana,
B)KHPOB, I')OEIIKOB.

4. Kakue opranmyeckue BellecTBa BXOAAT B cocTaB xpomocom? A)riokoza u AT®, 0)06enku u
JHK, B)PHK 1 aMMHOKHCIOTHI.

5. K MHKpo3/ileMeHTaM KJeTKH OTHOCSTCSI: a)yIJepoj, KUCIOpOJ, a30T; O)HAaTpuid, Kalaui, MarHuii;
B)Mapraserl, MeJib, Ko0aibT; r)pochop, oI, KaTbITHiA.

6. PacTBopuMoOCTb YIiIeBOJOB B BOJe NMOHMIKAETCS €:a)yBelIMUeHUEeM uucia atoMoB H B Mmonekyie;
0)yBenuueHnneMm uucia atroMoB C B MOJEKyJie;, B)yMEHbIIEHHEM uucia atoMoB H B Monekye;
I')yMeHblIeHneM uuciia atToMoB C B MOJIeKyJIe.

7. /Kupsbl B opranusMe ’KMBOTHBIX 3alIMIAIOT HX OT XO0JIOJA 34 CYeT: a)BBICOKOI 3HEPreTHdYecKou
LIEHHOCTH; 0)HEepacTBOPUMOCTH B BOJIE; B)HU3KOH TEIIIONPOBOJHOCTH.

8. Kakue u3 npuBeieHHbIX HHKe COCAMHEHUH MOCTPOEHbI U3 OCTATKOB MOJIEKYJ MOHOCAXapUI0B?
A)kpaxmarn, O)rTUKOTeH, B)IEIIII0I03a, T)INIMKOTeH, 1)reMorioouH; )/ JHK.

9. BropuuHasi cTpyKTypa 0ejika mpeacTaBJsieT co00i: a)lenb MOHOMEPOB, O)CHpaib, B)IBOWHYIO
CMpalb, I)rnoodyiy; 1)pa3BeTBICHHYIO 1I€llb MOHOMEPOB.

10. K nucaxapuaam oTHocATCA: a)PpyKTo3a, 0)IeIUTI01032a, B)JIAKTO3a, T)IITIOK034, J1)caxaposa.

11. W3 nepeuncieHHBIX HUKe 0€IKOB 3alIUTHYI0 (YHKIHMIO BBINOJIHAIOT: a)aKTUH, 0)UHTEphEpOH,
B)Ka3€HH, T')MHOTJIOOUH.
12. Ha3zoBuTe OCHOBHBbIC (PYHKIUH JHINHAOB B KJeTKe: a)KaTaJuTHdecKas, O)IHepreTnyeckas,
B)TPaHCIIOPTHAs, I')CTPYKTypHasl.

13. Kakasi u3 cTpykTyp Oesika obecrnieunBaeT cielu(puUHOCTb 0eJIKOBOI MOJIeKYIbI? A)epBUyHas,
0)BTOpHYHAs, B)TPETHYHAS, T')4EeTBEPTHIHAS.

14. T'uapogodHOCTH KUPA CBSI3aHA €O CBOICTBAMM:a)[NIUIIEPHHA, 0)KUPHBIX KUCIOT, B)IIUIEPUHA U
KHUPHBIX KHCIIOT.

15. KakoBa yHeprernyeckasi neHHocTh aunuaoB? A)17,2 xJIx; 6)38,9 xJIx; B)30,5 k/{x.

16. Kakas crpykrypHas equHuna JJHK oTrBeTrcTBeHHA 3a CMHTe3 MOJIEKYJIbI OejKka? A)HYKICOTH]I,
0)reH, B)KOJOH, T')Bcs Monekyna JJHK.

17. Yto BXOAMT B COCTAB HYKJeOoTHAAa? A)XHUpHBIE KUCIOTHI, 0)a30TUCTOE OCHOBAHME, B)YIJIEBOI,
I')aMUHOKHUCIIOTA, 1)0CTaTOK (GocHOPHON KUCTOTHI, €)TTUICPHH.

18. Cnupamn JHK ynep:xkuBaroTcsi Apyr mojaje APYra: a)UOHHBIMHU CBSA3SIMHM, O)BOJOPOIHBIMU
CBSI35MH, B)[IENTUIHBIMH CBSA3SIMH.

19. Kakue coeanHeHusi SIBJSIIOTCSI MOHOMepamu?A)ritoko3a, O)eiirono3a, B)pu0o03a, T')XHUTHH,
n)(hpyKTo3a, €)HYKICOTHI, JK)Kpaxmall, 3)aMUHOKHUCIIOTA.

20. JIunuapl, B MOJIEKYJIaX KOTOPBIX HeT IBOMHBIX CBfA3eil, HA3BIBAIOTC. .. .

21. HazoBuTEe OCHOBHBIE CBOHCTBA MOHOCAXAPH/I0B.

22. Y KaKHX OPraHUu3MoOB, H B KAKHX OPraHe/iaxX CHHTE3MPYIOTCH YI1eBoAbl?

23. CKko1bKO 3HEPruM BhlAe/AsAeTCA NPH pacmeniennu 1 r oenxa?

24. ®ocpoaunuabl — 0CHOBHOH KOMIIOHEHT KJIETOYHBIX ... .

25. KakuMm o0pa3oM nposiBiisieTcsi 0y(epHOCTh KICTKH?

26. Ilouemy ’KMpPBI M KHUPONOAOOHBIE BelleCTBA MOIYT BBINOJHATHL (QYHKIHIO PeryJjsiropos
00MEeHHBIX IpoLeccoB?

27. Kakoe ctpoeHue OyayT uMeTb aHTHUKOAOHBI MoJjiekya TPHK, ecam yuyacroxk JHK umeer
caenyromuii coctas: A’ AAII TTT ALl TAA AIT 'ALl IIIA ATA TTI' TAT" ALILL
IMoacuuraiiTe, CKOJBKO % Ka’KA0r0 BHIA HYKJICOTHAOB COAEPKUTCH B JIBOWHON CIIMPajIu 3TOrO
yuactka JTHK?
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Oo0masa onogorusa. Oomen Bemrects. B -1

1. B kaky1o ctaauio orocuHTe3a 00paszyercsi KHCJIA0Poa? A)TeMHOBYIO, 0)CBETOBYIO, B)[IOCTOSTHHO.

2. Kakue qyun noryomaet xjgopoguan? A)cunue, 0)KpacHbIe, B)3elieHbIC, T)(DHOICTOBBIC.

3. Ckoabko MoJiekyJ T® uaer Ha CHHTe3 OpraHuvecknx BemecTs 3a 1 nuka KaasBuna?

A)l, 6)2, B)4,1)6, m)10.

4. Kakoe BeniecTBo sIBJIsIETCS aKIEeNTOPOM yrjekucsoro raza? A)ATO, 6)Pub®, B)HAJ[D.

5. Ckoabko MoJiekya AT® oopasyercst B nukie Kpedca? A)2, 6)4, B)3, 1)31.

6. Ilpomecc OKHCJIEHMSI OPraHMYeCKHX BellecTB, IPH KOTOPOM BblJe/sieTcs 3JHeprus,
HA3bIBAETCA:2)aCCUMWIALINS, 0)INCCUMUIISIINSA, B)IIACTUYECKHIA OOMEH.

7. Uto oOpa3yercs B pubocome B mnpouecce OuocuHTe3a Oeiaka?A)OeNoK TpPeTUYHOMN
CTPYKTYPBL,0)IOIUNENTHIHAS 1I€Tb, B)OEIIOK BTOPUYHON CTPYKTYPHI.

8. Kakoe BemectBo Bcrynmaer B mukia Kpedca? A)IIBK, O)momounas kucnota, B)Anetui-KoA,
T')3TUJIOBBIN CIIHPT.

9. Ckoabko HykiaeoTH10B HPHK MoXeT oqHOBpeMeHHO HAXOAMTHCHA B (DYHKIMOHAJBHOM LEHTpe
pudocomni? A)l, 6)3, B)6, 1)12.

10. ITupoBUHOTrpPagHAas KUCJI0TA B KJIeTKaxX o0pa3yeTcsi B Mpouecce: a)rlIMKoiIn3a, 0)CBeTOBOM (azbl
¢dorocuHTe3a, B)IBIXaHUS, T)TUAPOIIH3a.

11. KinerouHoe abIxaHue — 3TO: a)0OMOCHHTE3 OPraHMYECKHX BEILIECTB, 0)OKUCICHHE OpPraHMYeCKUX
BEIIIECTB, B)OMOCHHTE3 OPT. BEIIECTB C BBIICJICHUEM SHEPTHUH.

12. Bo Bpemsi TeMHOBOIi (pa3bl poToCHMHTE3a 00pa3yeTcs: a)rioKo3a, 0)KUCIOPO U TIoko3a, B)ATD
U TJIIOKO3A.

13. U3 64 BO3MOKHBIX KOJOHOB CMBICJIOBBIMH SIBJIAIOTCS: 2)64, 0)32, B)61, 1)20, 1)26.

14. B xkuerkax aposxskeil B pesyiabrare riaukoansa IIBK BoccranaBiamBaercss 10:a)MONIOYHON
KHCJIOTBI, 0)3TUIIOBOTO CIIMPTA, B)YKCYCHOM KHCIIOTHI.

15. IlepBuunyro cTpyKTypy Oenka koaupywt 240 nykiaeornnoB /IHK. Ckonbko aMHHOKHCJIOT
BXOIHUT B cocTaB Oeaka? A)80, 6)40, 8)120, 1)240.

16. HazoBuTe XuMHuyeckoe coeJUHEHHE, JHEPIrusl KOTOPOI0 HENMOCPEJACTBEHHO MCHOJIb3yeTcsl B
cuHre3e 6eaka? A)rmokosa, 0)[ ' TD, B)rnmukoren, r)AT®, n)kpearundocdar.

17. B 4em BbIpaxkaeTcsi CBOMCTBO BBIPOKIAEHHOCTH (M30bITOYHOCTH) FTeHETHYECKOT0 Koaa? A)oauH
U TOT K€ KOJOH KOJIUPYET HECKOJbKO AMUHOKHCIOT, 0)OOJBIIMHCTBO aMHUHOKHUCIIOT KOAMPYIOTCS He
OJIHUM, a HECKOJIbKMMH Pa3HbIMU KOJOHAMU; B)OJHH U T€ e KOJOHBI BCETJa KOJUPYIOT OJHHU U T€ ke
aAMHMHOKHCIIOTBI.

18. I'ne nmpoucxoaAT peakuWu NMOArOTOBUTEJBHOIO 3Tana JUCCHMHIANMM? A)B 1uToIuiasme, 0)B
MUILEBAPUTEIILHOM TPAKTE, B)B MUTOXOHAPHSX, I')B amil. [ 0Jab1KH.

19. Uto nmpoucxoauT ¢ IHeprueii, KoTopasi BbleJsieTcsl B pe3yJbTaTe INIMKoJn3a? A)paccenBaercs B
dbopme Temna, 0)3amacaerca B dopme ATD, B)120 x/x paccenBaercs B ¢opme Teruia, 80 xJlx —
3anacaetcsi B popme ATO.

20. B xakom HanpasJiennu asuraercs PHK-noiumepasa npu tpanckpunuuu? A)ot 5-xoHua K 3--
KOHILy; 0)OT 3*-KOHIIa K 5-KOHITy; B)HE UMEET 3HAUEHUSI, I')3aBUCUT OT epMeHTa.

21. IIpouecc nepeBoaa renerudeckoro koga MPHK B nosunenTuaHyo nenb Ha3bIBaeTCs.-

22. Yo siBASIETCA UCXOAHBIM BelIeCTBOM /IJIsSi CHHTE3a YIJIeBOJA0B B TeMHOBOM ¢a3ze porocunTesa ?
23. Yyacrok «Hespesoi» nPHK, He Hecymmii HacieACTBeHHOM HHGOpMALHH.

24. Y10 He00X0AMMO AJs TPaAHCAsIun?

25. Kakue BemecTBa NPMHMMAIOT YYACTHE B TEMHOBBIX peakuusix porocunresa?
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Oo0mas onosorusa. OomMen BemiecTB. B -2

1. [lo6ouHBIM NPOAYKTOM (POTOCHHTE3a SIBJISIETCS:a)IPOTOHBI BOAOPOAA, O)MONIeKynIa KHUCIOPOJa,
B)MOJIEKYJIa YIJIEKUCIIOTO Ta3a, I')3JIeKTPOHBI XJI0poduia.

2. B kieTkax »KMBOTHBIX NpHu HenocTtatke O,, [IBK BoccTanaBauBaercest 10: a)HAJI-H,, 6)monounHoi
KHCJIOTBI, B)3TUI0BOrO crupta, I')CO,.

3. IIpu dporocunrtese akuentopoMm COsaBasiercst :a)HA 1D, 6)[IBK, B)AT®, r)Pub®.

4. CnnaiicunruPHK npotekaer B: a)pubocome, 6)sape, B)IIUTOIIIA3ME, T)MUTOXOHIPHUH.

5. Yriekuciablii ra3 HCHoOJb3yeTcsl B KadyecTBe MCTOYHHKA YIJiepoJa B peakIUsiX: a)CHHTE3a
JTUNHUIOB, 0)XeMOCHHTE3a, B)CHHTE3a OEJIKOB.

6. Kakue mpouecchl B KJIeTKe OTHOCATCH K aCCHMMHJISIIUOHHBIM ?a)apixaHue, 0)OnocuHTe3 Oenka,
B)OpOXKeHHE.

7. BbijejieHHe pacTeHUsIMM CBOOOTHOI0 KHCJI0POAa B mpouecce (pOoTOCHHTE3a NMPOMCXOAUT MPH:
a)oopaszoBanuu AT®, 6)BoccranoBnennn HAJI®D, B)poronuse Boabl, T)oOpa30BaHUH TITFOKO3BI.

8. ®oTocuHTE3 Yy CHHe-3eJIeHbIX OCYUIECTBJISIeTCHA: a)B XJoporulactax, 0)B XxpomaTtodope, B)B
MeMmOpaHax, coaepxamux xjaopoduit; r)B raaakoit DIIC.

9. CxoacTtBo (OTOCHHTE3a M XeMOCHHTe3a MPOSIBJsIETCSI B TOM, 4YT0:a)B O0OMX CITydasx
ucnoneizyercst CO, u Boma, 6)B obomx cimydasx Beiaensercs O,, B)B 000MX CIIy4asiX HCIIONb3yeTCs
SHEPrus COJTHEYHOTO CBETA.

10. Yo nmpoucxoaut ¢ AT® B cBeToBYIO (pa3zy ¢porocunTe3a? A)cunres, O)pacmnall, B)HAKOIIICHHE.

11. Kakoii ra3 noryomiaercsi 4 Boiaesasiercsi npu ¢goroasixanuu? A)mnornomiaercs CO,, a BeIIEIIETCS
O,; 6)BeIensercs CO,, a mormomaercs O,; B)moriomaercs a3or, a Beiaensercs O..

12. KonHeuyHbiM mnpoaykToM ¢oTocuHTe3a (TeMHOBOI (a3bl) SABJISETCH: a)TITI0K03a,
6)rpuozodocdat, B)Pub®, r) AT, 1)CO, u H,O.

13. IlepBuuHy10 cTPYKTYpPY Oesika B reHe koaupyrot 180 rpumieros JHK. CKoJbK0 aMUHOKHCJIOT
BXOJIMT B COCTaB CHHTe3upyemoro deaka? A)60, 6)180, B)540, r)360.

14. Kakue Jy4yn BHAMMOIrO CHeKTpa mnorJjomaer xjopodguiaia? A)cunue, 0)opaHKeBO-KpacHBIE,
B)3eJICHBIE, T')(hHUOJIETOBBIC.

15. I'ne B kjerke mporekaer uukia Kpedca? A)B murornasme, 0)B CTpOME MHTOXOHJIIPHH, B)B
TUJIAKOUJIAX XJIOPOIUIACTOB, T)HA MeMOpaHaxX KPUCT MUTOXOHAPUH.

16. Ha xakoMm 3Tane 3HeproodoMeHa oopasyercsi Boaa? A)B rimkoiuse, 0)B 1ukie Kpedca, B)B KoHIE
JBIXaTeNLHOM LIETH, T)B OKUCIIUTEIFHOM JAeKapOOKCHINPOBAHHH.

17. Kak Ha3bIBaeTcsi mpomecc, nocpeacTrBoM kotoporo obpasyercs TPHK? A)penynnukarmus,
0)TpaHCKpUIIIIHS, B)TpaHCIISILINS, T') AUCCUMMJIISLIHSA, J1)aCCUMITSIITHUSA.
18. Ha3zoBute umcio koaoHoB HYyKJeoTua0oB JJHK, koropnie He mUPYHOT HM OXHON U3
aMUHOKUCJIOT: a)l, 6)2, B)3, )16, 1)20.

19. C kakoil aMMHOKHCJIOTHI HAYUMHAETCHA CHHTe3 JII000# MOJMIENTHAHON Henu B pudocome?
A)acnaparus, 0)METHOHHH, B)[IUCTEHH, T )JIHIIHH.

20. Yto aBasiercst maTpuueii s rpancasuun? A)uens [ITHK, 6)uPHK, B)TPHK, r)pPHK.
21. lIpouecc «co3peanusi» uPHK nocsie 6uocunresza na JIHK.

22. Kaxk Ha3pIBaeTCsl TPETH 3Tall TPAHCIAALUH?

23. UuTpOH — 370 ......

24. KakoBbl KOHEYHbIE NPOAYKTHI IMCCUMMJISIIMHA yIJ1€BOAOB?

25. I'me MpoMCXOSIT CBeTOBbIE PeaKIMH (POTOCHHTE3a U KAKOBbI MX KOHEYHbIE IPOAYKTHI?.
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Oo0mas ouosorus. I'eneruka

1. Kak Ha3bIBaeTcsi COBOKYNHOCTb TI€HOB, MOJYYeHHBIX OT poauTeieii? A)reHoMm, O)reHoOTHII,
B)(EHOTHII, T)KapHOTHII.

2. Kak Ha3biBaercss mnepBblii 3akoH ['.Menaensi?a)3akoH paclieljIeHUs] TMPU3HAKOB, 0)3aKOH
€AMHOO0Opa3us MePBOro MOKOJIEHHUS, B)3aKOH HE3aBUCUMOI0 KOMOMHUPOBAHUS T€HOB.

3. IlpoBesau aHaIM3MpyMOLIee CKpelIMBAaHHE ropoxa ¢ sKeJTbIMH ceMeHaMHu. [loxyumim 50%
TOPONIHH KeJITOro 1Beta, 50% - 3e1enoro. Kakos renorun uccjenyemoii ocoon? A)AA, 6)aa, B)Aa
4. Cxo0JbKO a/ulejied 0JHOI0 I'eHa OKPACKHM IJIa3 HAXOAUTCS B HOPMe B OJHOH IOJIOBOH KjeTke?
A)12,6)6, B)2, 1)1

5. Kapuii nBer rja3 y 4ejilOBeKa - JOMHHAHTHBIN NPHU3HAK, roy0oi - peneccuBHblil. KakoBa
BEPOSITHOCTH NOSIBJICHUSI KaperJjiazoro pedeHka, ecjm 00a poauTteis KaperJjasble rerepo3urorbi?
A) 25%, 6)50%, B)75%, 1)100%

6. Ilpu cxkpemMBaAaHMH TOMATOB € KPACHBIMHM M JKEJTHIMH ILIOJAMM IOJYy4eHO MOTOMCTBO, Y
KOTOPOTO MOJIOBMHA II0I0B ObL1a KPaCHas, a M0JI0BHHA KejTasi. KakoBbI reHOTHIIBI poauTeJiei?
A)AA x aa, 6)Aax AA, B)Aaxaa

7. Jano: reHoTunbl ocodeii Aa, BB, Cc. CkoJIbKO a/lIe/IbHBIX T€HOB NMPUBEICHO B 3TOH 3amucu?
A)2,6)6, B)3

8. Kakas myTanusi CTPYKTYpPHOIO TreHa MNpHBedeT K Hau0oJsiee CyHIeCTBEHHOMY H3MEHEHHIO
MOCJ1e/I0BATeJIbHOCTH AMMHOKHCJIOT B Oejike? A)rioTepss OJHOrO HYKJIEOTHIA, O)3aMeHa OIHOIo
HyKJIEOTHIA IPYTHM, B)IIEPEBOPOT 0AHOTO Tpurwieta Hil 180°.

9. YkaxuTte n3o0pakeHne aJuleIbHBIX APYT APYry reHoB:a)A B, 6)A B, B)A a.

10. T'enorun ocodn AaCc. CKOJIBKO KpPOCCOBEPHBIX ramer Oyaer 00pa3oBbIBATHCH, €CJIH T'€HBI
cuenjieHbl M paccrossuue me:xxkay Humu 10 mopranma? A)10%Ac u 10%aC, 6) 5%Ac u 5%aC, B)
40%AC u 40%ac

11.Yka:xxnuTe reHOTHIl OPraHM3Ma, MOJ KOTOPOro sIBJsieTcsl rereporameTrHbiM:a)AaBB, 0)Aass,
B)AaX"V, r)aaX®X", n)aaBs.

12.Pacmenuienue no renoruny 1:2:1 moayuaercs npu ckpemmBanum:a)Cc x CC, 6)Aa x AA, B)BB x
Bs.

13. HacaencrBeHHoe 3a00/1eBaHie Ye10BeKa, NPUBO/sIIEe K HECIIOCOOHOCTH Pa3jinuaTh KPACHBII
U 3eJIeHblil UBeT: a)reModuind, 0)1aTbTOHU3M, B)peTHHOOIacTOMA.

14.K xakoMy THIy MYTalliii OTHOCAT MOJMILVIOMIMI0 — YBeJIMUYEHHE YNCJIa XPOMOcoM? A)reHHble,
0)XpOMOCOMHBIE, B)T€HOMHBIE.

15.¥Y npaBopykux KaperJa3biX poauTesie poaunscs JeBOpyKuii roayooriaassiii pedeHok. HazoBurte
¢hopMy U3MEHUYHBOCTH :a)MyTallMOHHAs, 0)KOMOMHATHBHASA, B)MOIU(DUKAIIMOHHASL.

33}13‘[1/1: 1. KaTapaKTa U TOJUAAKTUIINA Y UYCIIOBCKaA O6YCJ'IOBJ'ICHBI AOMUHAHTHBIMHU ayTOCOMHBIMHA
CICINICHHBIMU TeHamu. JKeHIuHa yYHacja€aoBajla KaTapakTy OT CBOCH MaTrcepr, a MHOJUAAKTUINIO OT
otna. Ee MYK HOpMAJICH B OTHOILICHUU oboux IMPU3HAKOB. YT0 MOKHO 0XKHJATh y ux ,Z[eTefI?

2. ¥V Kyp nojocarasi OKpacka OIEPEHUs ONPEAEIAETCS TOMHUHAHTHBIM, CLEIUIEHHBIM C II0JIOM reHoM B,
4yepHas - B, a ¢opma TpedHs - ayTOCOMHBIN MPHU3HAK: PO3OBUAHBIA TpeOeHb - R, TUCTOBUAHBIN - T .
YepHblil neTyX ¢ JIMCTOBUAHBIM I'peOHEM CKpeIlleH ¢ MojiocaTol Kypulei ¢ po3oBuaHbIM (Rr) rpeGHeM.
Kakue moryT ObITh LibITUIATA?

3. BpoxkeHHasi TIIyXOHEMOTa SBJSIETCS ayTOCOMHO-PEIICCCHBHON 00Jie3HbIO. J[JI1 eBpOMNEHCKUX CcTpaH

yacrora 3aboneBanus = 2/10000. OmnpenenuTe BO3MOXKHOE YUCIIO T'€TEPO3UTOTHBIX IO TIIYyXOHEMOTE
monei B pariore ¢ 8 000 000 xurtenei.
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Oomas ounosorus. I'enernueckue 3agauu

1. PeDKyr0 JUCY CKpeUMBalOT ¢ 4epHO-Oypoil. Kakumu OymyT pesysbTaTbl CKpELIMBAHUS, €CIU T'eH,
OTIPEAETSIONINI PBIKYIO OKPACKY, JOMUHUPYET HaJl ajuIebHBIM T€HOM, ONPEEISIIOIINM YepHO-0ypyIo
OKpackKy 1iepcTu?

2. YepHslii iBeT (A) mepcTy y KOIIeK TOMUHHUPYET HaJ OenbiM (), a roy0oil IBeT ria3 () pereccuBex
no otHouieHuto Kk 3eneHoMy (C). Ilpusnaku He cuemneHsl. Omnpenenure XapakTep paclIeTIeHHUs
IIPU3HAKOB y oToMcTBa npu ckpemusanuu AaCe x aaCe.

3. YV xopoBbl uepHas MacTb (A) HOMHMHUpPYET HaJ pbDKeH, a Ge3porocts (B) — Hag poraTtocTbio.
CkpemuBalii 4YepHOTO OEe3pororo ObIKa U PBIKYI0 POTraTyld KOPOBY M TOJYYWJIM PBDKETO POraToro
TesieHka. OLieHUTe BEPOATHOCTh POXKACHUS YEPHOTO pOraToro TEJIeHKa.

4. YV 310poBO# KEHIIUHBI €CTh Opat, OOJIBHON amKOroNu3MoM. PerieccuBHBIN reH (a), ompeneNsromui
3TO 3a00JIeBaHKe, CIEIUICH C TTOJIOM, 3Ta KCHITMHA BBIXOJIUT 3aMYyX 32 3JI0POBOTO MYKUUHY. MOXKeT 1
Yy HE€ POJUTHCS ChIH CO CKIIOHHOCTBIO K alKoroju3my? C Kakoi BEpOSTHOCTBIO 3TO MOYKET IPOU30UTH?

5. YV 4enoBeka NanbTOHU3M OOYCIIOBJIEH PELIECCUBHBIM I'€HOM (@), CLEMJIeHHbIM ¢ X —XpOMOCOMOIi, a
TanacceMus (FeMOJIUTUYECKAsh aHEMUsl) — TOMHUHAHTHBIM ayTOCOMHBIM reHoM (B). Jlronu ¢ reHoTunom
BB noru6atoT B SMOpHOHAJIILHOM COCTOSIHMM, YI€TEpO3UTOT 3TO 3a00JIeBaHUE HPOSIBISETCS B JETKOM
¢dopme. JKeHIMHA TaTbTOHHK, TETEPO3UTOTHAS TI0 TEHY TaJaCCEMHUH, BBINUIA 3aMYX 32 MYXYHUHY TOXKE
reTepO3UrOTHOMY IO 3TOMY T€HY, HO C HOpMaJIbHBIM 3peHueM. CKOJBKO Pa3HbIX (PEHOTHIIOB MOXKET
ObITh y Aetelt B 3Toi cembe? Eciin omHa U3 movepeit BBIHAET 3aMysK 3a 3JJ0pOBOTO YEIIOBEKA, TO C KAaKOH
BEPOSATHOCTBIO OHA POJUT peOeHKa — NalbTOHUKA?

6. IlpoBenuTe CKpelmMBaHHE, IMO3BOJISIIOIIME OMPENENUTh paznuuus Mexnay ¢opmamu AaBeCc u
AABBCC, uMeronmMu 0JIMHaKOBbIE (PEHOTHUIIHI.

7. Kakoil mpouecc WIIIOCTPUPYET IaHHBIN
pucyHok. [laiite o60o3Hauenue OykBam: a, O, B,
T.

Bripasure naHHBIN Tpoliece B BUIE 3aa4H.

8. B cembe, rae oten MMeeT Ipymniry KpoBH A, a
MaTh — B, poauncs ceiH ¢ rpynmnoi kposu O.
KakoBa BEpOATHOCTb POKIEHMS B 3TOU CEMbE
pebeHka ¢ rpynmnoi kposu A ?

9. Kakoii perotun noromcta Oyaer oT Opaka:
a)HeTpa M CBETJOW Mynatku; 0)oemoro u
TeMHOM MynaTku? — CTeneHb NHUTMEHTALUH
KOXKH OIpeJeNseTcss JByMsl IapaMu T'€HOB:
AABB —nerp, AABB win AaBB — temubiii mynat, AaBs — cpennuit mynat, AABB unu aaBB cBetriblit
MyJiaT, aaBB — O€JIbIH.

"
&

10. Ilpu ckpemuBaHuu caMKi Jp0o30(UIIbl, IUTETEPO3UTOTHOMN 1o reHaM A 1 B, ¢ periecCUBHBIM camMIIoM
MOJTyYeHO cienyromiee pacuerieHue mo Genorumy: 47:3:3:47. Onpenennure pacCTOSHAE MEXIy TeHAMH
AuB.

OO0mas 6uoJiorusi. IBOJTIOUMS OPraHUYECKOr0 MHPa
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1.

9.

BunooOpa3zoBanue — 3T0 pe3yJbTaTa)MUKPOIBOJIONH, O)MaKpPOIBOJIOINH, B)IIPOCTPAHCTBEHHON
W3O0JISIIHH.

Yto M3 mNepevyncIeHHOr0 OTHOCHTCH K 3JJIeMEHTaApPHOMY JBOJIONMOHHOMY MaTepuany?
A)uamoananranus, 0)MyTamuu, B)MOIADHUKAITNH.

B pe3yibTare KOHBepPreHIMM BO3HUKAIOT: a)TOMOJIOTHYHBIE OpPraHbl, 0)aHAJIOTHYHBIE OpPTaHBI,
B)pyJAMMEHTapHbIC OPTaHbl.

Menkue cucreMaTHYecKHe IPynmnbl — BHABI, POJbl, CeMeiiCTBA, KaK MPABHJI0, BOBHHKAKT B
npoirecce 3BOJIOIUN yTeM:a)apoMopdo3a, 0)IereHepariu, B)UIH0aanTaIuu.

Oprann3mbl, COBMeIA0IINe MPU3HAKH PA3HBIX CHCTEMATHYECKUX TPYNI, HAIPUMEP KJIACCOB
KHBOTHBIX (apXeoNnTepPHKC), MPeACTABISIOT Cc000ii:a)PHUIoreHeTHIECKUE PSJIbI, O)IMepexoIHbIe
(bopMBl, B)reHeTHIECKHE TI0KA3aTeNbCTBA.

M3onsiuuss — 310 (akTop 3BOJIONHHM, KOTOPBIA: a)yCKOpsSeT SBONIOIHOHHBIA Mpoliecc,
0)3aMeIIseT HBOIOIMOHHBIN MPOIIECC, B)HE BIUSIET HA CKOPOCTHh BHI000pa30BaHUSI.
AHAQJIOTUYHBIMH OPraHAMM SIBJSIIOTCS: a)UTOJIKM KakTyca M JUCThS KJeHa, O)kaOpbl paka u
®aOpBbI aKyJIbl, B)pyKa YeJI0BEKa U KPBLIO MTHUIIBI.

JluBepreHuueii Ha3bIBaETCHA:a)CXOXKICHUE TPUIHAKOB Y JAIIEKUX IO MMPOUCXOKACHUIO OPTaHU3MOB,
0)pacxoxkIeHHe MPHU3HAKOB B 3BOJIIOIMOHHOM IIPOIIECCE, B)BBIXOJ TPYIIIBI OPTraHU3MOB B HOBYIO
a/IalITUBHYIO 30HY.

Kakoii u3 caexyommux ¢GakropoB cnocod0CTByeT KOHBEPreHTHOH 3JBOJIIOLMH JBYX BHI0B?
A)npeiid reHoB, 0)HAIMYNE CXOHBIX MyTaIlii, B)BO3/ICHCTBHE OTOOpPA B CXOTHOM HaIlpaBJICHHUH.

10. I'maza kaapmapa u pbIObl — 3TO NMPHUMeEP:a)pyJUMEHTAPHBIX OPraHOB, 0)aHAJIOTMYHBIX OPIaHOB,

B)FOMOJ’IOFI/I‘IHHX OpraHoOB.

11. Yro siBaAsieTCs 3J1eMEHTAPHON IBOJIIOIHOHHOW eIUHUIEN:a)KaXIbId BUJ, O)KaKIas MOMYJISLUS

M000T0 BHJIA, B)KaXKIast 0COOb JTH000T0 BUIA.

12. K BHYTpMBHIOBOWi 0opn0e 3a CyImIeCTBOBAHME OTHOCHTCSI:a)apa3suTU3M, O)KOHKYpPEHITHS,

B)XHUIITHAYECTBO.

13. OcHOBHOIi NMPUYUHOIT GOPHOBI 32 CylIeCTBOBAHUE SIBJISIETCS:a)HACICICTBEHHAs U3MEHYUBOCTD,

0)BO3MOKHOCTH OecIpeieIbHOr0 Pa3MHOKEHHS, B)OTPaHUYEHHOCTh TEPPUTOPHUU U TTHUIIIH.

14. Cornacno mnpeacrapienussMm K./IuHHess 00 opraHu4eckoM MHpe, OTCYTCTBMEe 3peHUS] Y

KPOTaecTh:a)pe3ybTaTHEYNPAXKHEHNUS OpraHa, 0)akT 00)KECTBEHHOT'O TBOPEHUS, B)BUIOM3MEHEHHE
Oprasa B pe3yJibTaTe NPUCIIOCOOIEHUS K Cpee.

15. Kak Ha3pIBaeTcsi MNepHO] Pa3BUTHs OPraHu3dMa oOT 3HTOTHI 0 CcMepTH? A)OHTOTCHES,

0)(unorenes, B)apomopdo3, I)UanoaaanTarus.

16. ®opma ecTecTBEHHOro 0TOOpPa, MPUBOASIIAS K PACKAJIBIBAHWUIO BHAA HA JIBe Pa3jidYHbIE

NOMYJIALMU HA3bIBAETCS:a)ABUKYIIEH, 0)CTaOUIN3UPYIOLIEH, B)AU3PYTITUBHOM.

17. Kak  Ha3pIBaeTcsi  TeppUTOpHsi, Ha  KOTOPOM :KuBeT  BHA?  A)3KoJIOrHYECKas

HUIIIA,0)MECTOOOUTAHHE, B)apea, I')OHOTeOICHO3.

18. DBoJIIOLIMOHHBII MpoLIece, CBSI3aHHBIN ¢ apoMopgdo3om:a)hopMupoBaHUe KOTIOUYEK, 0)IOsIBICHUE

[IBETKA, B)BO3ZHUKHOBEHHUE PA3HOOOPA3HBIX 3€JICHBIX PACTCHHI.

19. IIpumepoM uAMOAZANTALMHN MOXKET CJIYKUTh:a)yIUIOIIEHHUE Tella MPUIOHHBIX PBIO, 0)M0I0BOM

mnmpounecc, B)BO3HI/IKHOBCHI/I€ TCIIJIOKPOBHOCTH.

20. ITouemy HeomnpeaeeHHAS U3MEHYUBOCTD ABJIAETCH OCHOBHOW B 3BOJIIOIIMOHHOM Mpoiecce?
21. [loyemMy nosiBjieHHE Y *KUBOTHBIX JIETKHX cUnTaeTcss apomopgo3zom?

22. Yto Takoe «3(p(peKkT ocHOBATEISD)?

23. IlpoTuB Kakux myraumii oT60p uaer 6oJiee 3pPeKTUBHO?

24. YTo noOHMMAIOT 1O reHO(OHI0M NMOmyJassuuu?

25. Kaxkoii kputepuii Buia HaudoJiee BaXKHbIN?

1.

OO0mas 6uosiorus. PazBurne opranu4eckoro Mupa

Boixoa pacTeHnuii Ha cyuly nmpou3oies B:a)opJAoBUKe, O)CHIIype, B)IeBOHE, T)KapOoHE.
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2. TlepBbIMM Ha3eMHBIMH CIIOPOBBIMH PACTEHHSIMH ObLIM:a)MXH, 0)IaOPOTHHUKH, B)ICHIO(UTHI,
T')IUIayHBI, J1)XBOIIIH.

3. Ilepexoanoii ¢Qopmoii Mexay 3eMHOBOAHBIMH H PEeNTWINAMH ObLIH:a)cTETrOIC(aTbI,
0)IMHO3aBPHI, B)3BEPO3YyOBIC AIMICPHI, T')KOTHIIO3aBPHI, 1)apX03aBPhI.

4. Brnepsble ceMeHaMH CTAJH Pa3MHOKATbCS:a)IOJIOCEMEHHBIE, 0)IIBETKOBBIE, B)IallOPOTHUKH.

5. BbIX0/ )KMBOTHBIX HA CyIIy MPoOH301Ie] B:a)IeBoHe, 0)kapobone, B)[Ilepmu, T)cumype.

6. CokpaieHue roJjiOCeMEHHBIX HACTYNaeT B:a)KOHIIE Me3030s, O)KOHIIE Maleo30s, B)HAUAJE
KanHO3041.

7. BO3HMKHOBeHHMe, KaKHX OPraHHM3MOB CO03]aJI0 YCJOBHUSI JJI Pa3BUTHS KUBOTHOIO Mupa?
A)bGakTepuii, 6)BOIOpOCIICH, B)BUPYCOB.

8. B oT/10:KeHHMSIX KaKoOil 3pbl HAXOAAT CJieAbl NMePBbIX 0eCN03BOHOYHBIX KUBOTHBIX? A)ME3030i1,
0)KaltHO30#, B)IIPOTEPO30M, I')TAICO30H.

9. TpuaoduTHI ObLIN IIHPOKO PACHPOCTPAHEHBI B:a)Me3030¢€, 0)maneo3oe, B)IpOTepo30e.

10. PacuBeT MOKPBITOCEMEHHBIX COBMAJ C PACIHBETOM:2)HACCKOMBIX, O)pENTWIMHA, B)ITHIIL,
T')MJICKOTIUTAIOIINX, J1)3€MHOBOIHBIX.

11. Kakue oprannyeckne BemecTBa BOSHUKJIU € MOsiBJIeHHEeM (OTOCHMHTE3UPYIOIINX OPraHUu3MOB?
A)benku, 0)yraeBobl, B)KUPHI, T)HYKICHHOBBIE KUCIOTHI.

12. Kakoii cmoco6 mnuTaHusi ObLJI Y TMEePBBIX KHUBBIX OPraHu3mMoB? A)aBTOTPO(DHBIMU,
0)rerepoTpodHBI, B)XEMOTPOPHBIH.

13. IITHIBI MOSIBUJTHCH B:a)MEJIOBOM MepUo/, 0)IOPCKHIA, B)TPHACOBBIH, B)IIEPMCKUI TIEPHO/I.

14. IlepBbIMH Ha3eMHBIMH >KHBOTHBIMHM ObLIN:2)3€MHOBOJIHbIE, O)rnaykooOpas3Hble, B)HACEKOMEIE,
T')MOJUTFOCKH.

15. JleBOHCKUI MePHO/L YaCTO HA3bIBAIOT IPOii:a)36MHOBOAHBIX, 0)pbIO, B)pENTUIHMA.

16. BaxxupiM  apoMop¢030M B 3BOJIOIUHM KH3HH ObLI0:2)IOSBJIICHHE JINCTOBOM IUTACTHKH,
0)BO3HUKHOBEHHE MHOTOKJIETOUYHOCTH, B)OSIBJICHHE KOPHEH.

17. IlepBoe JierouHoe AbIXaHHe MOSIBUJIOCH Y:a)36MHOBOJIHBIX, 0) KHCTENEPBIX PhIO, B)OCCUETIOCTHBIX
pBIO.

18. Ilepexoanoii  ¢opmoii MeXkay PpPenTUWIMAMH W NTHHAMH  SIBJISIETCSI:2)apXEONTEPHUKC,
0)ITepOAAKTHIIb, B)IPOTOABUCHI, I')MIHOCTPAHLIEBUSI.

19. Mopckasi penTuJinsi, NOSIBMBLIASICA B KOHIlE TPpHaca -

20. KpynHoe 4JIeHUCTOHOTO€ MOsIBUBIIIEECs] B KOHIIE CUJIYPHUICKOT0 NEePpHoaa -

21. IloueMy HEBO3MOKHO CaM03apO:KIeHHeE )KU3HU B COBPEMEHHBIX YCJIOBUAX?

22. Kaky1o poJjib B 3BOJIIOIMHA OPraHUYECKOr0 MUPA CHITPAJIO MOsIBJIEHHE PACTeHUil?
23. Kak Ha3pIBaeTCsl HAyKa, M3y4alolasl IPeBHIOI0 ;KU3Hb Ha 3emuie?

24. Kakue MopcKHe )KUBOTHbIE BIMEPJIM BMeCTe ¢ JUHO3aBpaMu?

25. Ha3zoBute Hanbos1ee paHHUI IePHOJ M1AJ1€030HCKOM 3pbI?

26. UeM 00bSICHUTH NPOLBETAHME MANIOPOTHUKOOOPA3HbIX B KapOoHe?

Oo0mag ounosorus. JxoJorusa. B —1
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1. BbICOKO}i MJI0OI0BUTOCTHIO OTJIMYAIOTCA T€ BHIbI, Y KOTOPBIX: a)B M30BITKE MUIIEBHIE PECYPCHI,
0)Benuka rudesb HOTOMCTBA B IPUPOJIE, B)OTCYTCTBYET BHYTPUBHI0BAsI KOHKYPEHIIMS.

2. HepocraommuMm 3BeHOM NHIIEBOH Henu: «(PUTOIVIAHKTOH -... - PbIOBI — MOPCKHE NTHIBI»
SIBJISIFOTCSI:2)BOJIOPOCIH, 0)KOPAJUIOBBIE MOJIUIIBI, B)300TUIAHKTOH, T')MOJLTIOCKH.

3. TepMuH <«3Ko0J0OTUs» ObLI BHepBble BBeleH B Hayky:a)U.Onronom, 6)XK.b.Jlamapkowm,
B)D.I'ekkenp, r)3.310cc.

4. COBOKYNHOCTH B3aUMOCBSI3aHHBIX OPraHU3MOB, 00MTAIOLIHUX HA ONpeAeJJeHHOM Y4acTKe CyIIH,
Ha3bIBaeTcs:a)3KocucTeMa, 0)OMOIIeHO3, B)OHOT€OICHO3.

5. Crpykrypy OmoumeHo3a ompeaessieT:a)coctaB aTtMocdepbl, O)ypOBEHb COJHEYHOM paJuallvu,
B)MUKpOpENbed TeppuTopuu.

6.HanbGonbmyro Mmaccy B OMOLeHO3€ JIyra MMEI0T: a)pacTeHUs, 0)HaCEKOMBIE, B)IITHIIBL.

7. TlapuukoBblli 3(pdexT BbI3bIBaeTC BbIOpocaMu B atMocdepy:a)reaus, 0)CO,,
B)XJIOP(PTOPYTIEPOIOB.

8. B3aumogeiicrBue JepeBa M rpuda-TpyTOBHKa SIBJIsIETCSl NPUMeEpPOM: a)KOHKYPEHIIUH,
0)MUKOPU3BI, B)ITapa3sUTU3MAa, T)aMEHCAIN3MA.

9.COBOKYNIHOCTh OPraHM3MoOB, OOMTAIOINMX HAa [He BOJ0eMa, HAa3bIBAETCS:a)IUAPOOHOHTOM,
0)0EHTOCOM, B)IUIAHKTOHOM.

10. Bwua, coxpaHuBmIMiicA OT paHee MNpoUBeTaIIell TIPynnbl KUBBIX  CYIIECTB,
HA3bIBAETCA:a)PEITUTOM, 0)IHIEMUKOM, B)3TUPHKATOPOM.

11. InuTeIbHOCTh BTOPUYHOI CYKI[eCCHH NMPH BOCCTAHOBJIEHUM JIMCTBEHHBIX JiecoB: a)l10-20 ner,
0)25-40 ner, 8)100 — 120 ner, r)60mee 200 ner.

12. B cocraB momyassumm HE BxoasiT:a)opraHusmbl OJZHOTO BHAA, 0)OpraHW3Mbl Pa3HBIX BHIIOB,
B)OPTaHU3MBI OJTHOTO TI0JI1a, T)OPTaHU3MbI Pa3HOTO BO3PACTa.

13. ITIo B.H.CykaueBy Kk KOMIIOHEHTaM OHWoreomeHo3a He OTHOcATcsA: a)ynadoTon, O)KIUMATOI,
B)penbed, T)(UTOIEHO3, 1)3001ICHO3.

14. Hanuuue y Ha3eMHBIX PACTEHHII MeEXaHMYECKHX TKaHeH SBJISETCH MNPHCIOCO0IeHreM
K:a)HU3KOM MJIOTHOCTH BO3/lyXa, O)paccessHHOM COJITHEUHOM pajualiuy , B)HEJOCTATKY BJary.

15. DBTpodukanmeii Ha3bpIBaeTcs MNpoLecc: a)BOCCTAHOBICHUS IUIOAOPOAUS TOYB, 0) pE3KOro
TIOBBIIIICHUS YPOBHS IEPBUYHOM MPOTYKIIMK BOJHBIX YKOCHUCTEM, B)IIFOOOTO N3MEHEHHSI COCTAaBa BOJIHBIX
HKOCHUCTEM.

16. IlocnenoBatenbHasA CMEHA BO BpeMeHHM OJHMX OMOLIEHO30B APYTMMH HAa3bIBAETCSH:a)KIMMAKCOM,
0)KoHcopIMEH, B)CyKIIecCUeH.

17. PacTeHHsi BJIA:KHBIX MeCTOOOMTAHMII COCTaBJIsIeT IKOJOTHYECKYH TIpyNmy:a)KpHoQpHuToB,
6)Me30(UTOB, B)TUTPOPHUTOB.

18.ITpupocTt 6HOMacchl TeTepOTPO(POB—KOHCYMEHTOB — 3TO:a)ICPBUYHAS TPOAYKIHS, O)BTOpPHYHAS
NPOAYKIMS, B)IUpamMuia buomacc, r)nupamMmua SHEprHH.

19. KucioTHbIe 10K1H MMEIOT BOAOPOAHBII MoKka3aTeab: a) pH>7, 6)pH=7, B)pH<S5,5

20.B Ouocdepe HauGoJbIIEl NPOAYKTUBHOCTBHIO 00J1aJaI0T:a)yuyacTKH, 3aHUMaeMble CYIIei;
0)ydyacTku, 3aHUMaeMbl OK€aHAMH; B)CYIlIa M OKEaHbl paBHO3HAYHBI TIO TIPOTYKTHBHOCTH.

21. Ilnmpamuga 6uomacce ObIBaeT NepeBepHYTOH B IKOCHCTEMe:a)rOPHOIA, 0)IECHOMN, B)BOTHOM.

22. PacnpocTpaHeHHe IUIOIOB W CeMSIH PACTeHMil KHBOTHBIMHM HAa3bIBAeTCHA: a)3MU300THEH
0)300cTOpHeii, B)300XOpHEH.

23. YT0 CiIy;KMT OrpaHNYMBaOIIMM (pakTOpoM B OHOLeHO3e?

24. B 4yem 3aKk/104aeTCHA NPABUJIO IKOJOTHYECKON MUpaMuabl?.

25. YcTaHOBJIEHO, YTO B TPOMUYECKHX JiecaX HMKOIAa He HA0/I01aeTcsl BCNBIIIKH YHCIEHHOCTH
OTIeJbHBIX BH0B, a JJ TYHAPbI XapaKTePHbI MAaCCOBbIE¢ Pa3MHOKeHHs JIEMMHMHIOB W JpPYIruXx
*KUBOTHBIX. [Touemy?

26. B Tponuyeckux paioHax, rjae MHOIO TelJia M CBeTa, KU3Hb OYeHb OeHA B OKeaHax. JTH
paiioHbl HA3bIBAIOT OKEAHMYECKHMMH NMYCTHIHAMH. YUTO OrpaHM4uBaeT 3/eCh Pa3BUTHE KHBBIX
OPraHu3sMoB?

OO0mas ouosorud. Jxojgorusa. B —2
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1. BbiOpochl kakoii O0Tpacju NMPOU3BOACTBA B 00JIbIIEH CTENEeHU CMOCOOCTBYIOT IBTPOPUKALMHU
BO/10€MOB:a)>HEPreTHKa, 0)MUIIeBast MPOMBIIIJICHHOCTD, B)3eMJIE/ICIIHE.

2. Cmor — 310 coueranme: a)CO, U Kamenab TymaHa, 0)CEpHHCTOrO raza W Kameiab Tymana, B)CO; u
MBUIEBBIX YaCTHII, T)BUICBBIX YaCTUIl U TYMaHa.

3.K KCceHOOMOHTAM OTHOCHATCS:a)TSDKEIbIE METallIbl, O)CHHTETHYECKHE Opr. BEIIECTBA, YYXKIbIe
ouocdepe, B)'HUIOINE OCTAHKH KUBOTHBIX U PACTCHUH.

4. Tpoduueckuii ypoBeHb omnpeaeisieTcsi KaK COBOKYNHOCTb:a)IPOAYLEHTOB, KOHCYMEHTOB,
pelyLeHTOB; 0)OpraHu3MOB, 0OBEAUHAEMBIX TUTIOM ITUTAHUS, B)aBTOTPO(HOB U TeTepoTpOdOB.

5. UTo U3 nepevyHuCIeHHOT0 MOKHO CYMTATH MPUMEPOM NMEPBUYHOI CyKIecCHH ? A)MXU-TUIITAaRHUKH-
CEMCHHBIE paCTeHHUS, O)IUITAiTHIKU-MXH-CEMCHHBIE PACTCHHUS, B)ITUIIAMHUKA-CEMEHHBIC PACTCHUS-MXH.
6. Haubosiee 3aMeTHBIM MOCJIEACTBHEM JIKOJOTHYECKOIr0 HANPSKEHHUs SIBJISAIOTCH 3a00/IeBaAHUS:
a)Mo3ra, 0)e4yeHH, B)KUIICUHHKA, T)cep/lia, 1)KOCTEH.

7. [IpuMepoM arpoueHo3a MoKeT CJIY:KUTh:a)IyT, 0)y4acToK Jjieca, B)ITapK, I')CTEIb.

8. CraéwibHas »JKOCHCTEMA XapaKTepudyercsi: a)yCTOMYMBBIM YBEJIMYEHUEM YHCIEHHOCTH
MOMYJISIIHMA, 0)TOCTOSHHOM YHUCICHHOCTHIO MOMYJIALNN, B)yMEHbIICHHEM YUCIIEHHOCTH MOMYJISIHA.

9. [IpuMepoM KaKoro TUINA OTHOLIEHHUIl SBJsSETCA B3aMMOOTHOIIEHUs B3POCJIOii €1 M MPOPOCTKA
ny6a?A)HeiiTpanusm, 0)aMeHCaIu3M, B)ITapa3UTH3M, T)KOMMEHCAIH3M.

10. Peaknmuu SKMBBIX OPraHM3MOB HA HW3MEHEHHS MPOJAOLKUTEJILHOCTH CBETOBOIO IHS
Ha3pIBaeTcs: a)poroTakcucomM, 0)poronepro1oM, B)GOTOEPHOTUIMOM.

11. PexyuentamMmu B NHIIEBOii Lenmu 4Yalle BCero SIBJASIIOTCS:A)BBICIINE pacTeHUs, O)rpuObl u
OaxkTepuu, B)HU3ILIKE PACTEHUS, T) KOHCYMEHTHI-MaJalbIIHKH.

12. K nposiBjienuio faeiicTBusi OMOTHYeCKHX (PAKTOPOB cpeAbl_Heab3sl OTHECTH:a)BBIJICICHUE
pacTeHUsMHU KHCIIOpo/a, O)BblAeNieHue OaKTepUsIMU TOKCUHOB, B)IIEPEHOC MBUIBLIBI BETPOM.

13. IlpoayueHTaMH OPraHMYecKUX BellleCTB B arpocucTeMe SIBJISIOTCS: a)4eNIOBEK U C/X PACTCHHS,
0)c/X pacTeHHsI U )KUBOTHBIE, B)KYJIbTYPHBIE PACTEHUS, COPHBIC PACTEHUS U MOYBEHHBIE BOJIOPOCIIH.

14. Dkonoruyeckoi cykueccueil Ha3bIBaeTCsi:a)Cy>KEHUE apeajia Bua, O)paclIMpeHue apeajia BUa,
B)[IOCTETNIEHHAs! CMEHA CTPYKTYPBI  COCTaBa 3KOCHUCTEMBI.

15. Tepmun «0uoreoneHo3» B Hayky BBeq:a)d.I'ekkens, 0)A.Tencnu, B)B.H.Cykaues.

16. B kakoMm cjiyuae TOYHee YKa3aHO COOTHOLIeHHe Duomacce Ha cyme? A)99.2% pacrt. : 0,8% xuB.;
0)93% pacr. : 7% xwuB.; B)99% pacr. : 1% xwuB.

17. T'aaBHBIM oOrpaHuYuBalOmUM (GaKTOpOM OecnpenejbLHON0 POCTa YHCJIEHHOCTH BHAA
SIBJISIETCS:a)HEIOCTATOK MMUIIH, O)BIMSIHNE XUIIIHUKOB, B)HH(PEKIIMOHHBIE 3a00JIeBaHUs.

18. DKkoyIornYecKy0 rpynimy COJHIETIO0MBBLIX PACTEHHI HA3BIBAKOT:a)KpUO(DUTHI, O)remmoduTsl,
B)TUTPO(HUTEL, T)CIIHOPUTHI.

19. OpranusMbl, MUTAOIIHECS IKCKPEMEHTAMH KUBOTHBIX:a)Konpodaru, 6)300paru, B)KpruodHUTHI,
r)puTtodarm.

20. He siBasiroTcst a0MOTHYECKMMHU (PAKTOPAMM:a)3aMOPO3KH, O)penbed, B)4UCICHHOCTh OPraHU3MOB,
I')XUMHUYECKHIA COCTAB IOYBHI.

21.0pranmsm, crnocoOHbIW CYyIIeCTBOBATHL B Pa3HbIX YCJOBHSX Cpeabl:a)dBpuOHOHT, 0)3madoH,
B)KCEHOOMOHT, T')OHOTOIL.

22. Hed1nb, ra3 no BepHaackoMy 0OTHOCHTCH K:a)KOCHOMY BEIIECTBY, 0)OMOKOCHOMY, B)OHMOTCHHOMY.
23.Kaky10o poJib B KPYrOBOpPOTe YI/1epoa UIPAI0T KOPAJJIOBbIe MOJUIbI?

24. B BujJe 4ero a30T yCBauBaeTCsl PACTEHUSIMHU?

25. IlpuoOpersi TeNJIOKPOBHOCTb, NTHIBI MEPeCTATN 3aBUCETh OT H3MEHEHUs] TeMIepaTypbl
cpensl. [louemy e 60IbIIMHCTBO BUAOB MTHI] HA 3UMY YJIETAIOT HA 1OT?

26. Bo3MOKHOCTH CaMOOYHMINEHHS BOJOEMOB CHJILHO CHHMKaeTcsl MpU cOpoce B HHUX TeIUIbIX
npomMbinLIeHHbIX BoA. [louemy?

JlaGopaTopHasi pabora
OBHAPYKEHHUE BEJIKOB, YIJIEBOAOB, JIUIINA0OB U BUTAMHUHOB B
BUOJJIOTHUYECKHUX OB BEKTAX
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[{enp. [Tokazars Hamuune OEIKOB, YIIIEBOIOB, TUIHUAOB H BATAMUHOB B Pa3IUYHBIX OHOJOTHYECKUX
00bEKTAX.

1. OFHAPYKEHHE BEJIKOB

Oo6opynoBanme. lllTatuB ¢ npoObupkaMu, KareIbHAUIIA, TUTIETKH EMKOCTBIO 1 MII, BOIsIHAS OaHSI.
PeaktuBbl. PactBop stmunoro 6enka, 1%-He1ii pactBop xenatuna, 10%-Hblil pacTBOp THAPOKCUAA HATPHS,
1%-nb1i1 pacTBOp cynb(ara meau, 0,5%-Hblil BOIHBIN pacTBOP HUHTU-

pHUHAa, KOHIIEHTPUPOBAHHAS a30THAs KUCJIOTA.

Xoa padoTsbl
1. buyperoBas peakius (Ha 0OHapyKEHUE NENTUAHOW CcBA3M). B menounoit cpene aTomsl a3ora,
BXOJSIIME B COCTAB NENTUAHOMN rpynIbl, 00pa3yloT OKpalleHHbIe KOMIIJIEKCHbIE COEIMHEHNS C HOHAMHU
menu. (BemiectBo Omyper ¢ HOHaMH MeIM AaeT aHAJOTHYHYIO PEAKIIHUIO. )

benok KypuHOro siiiia OTaeNnTe OT KEJITKA, pa3BeauTe AUCTHIUIMPOBaHHON BO10i B 10 pas,
npodUIbTPyiTE Yepe3 HECKOIBKO CJI0€B Mapiu. B mpoOupky BHecuTe 5 Karesiab pacTBopa Oenka, 3 Kariu
pacTBOpa THAPOKCHJIAa HATPUS U OJHY Karuiio pactBopa cyibharta meau(ll) u nepememaiite. Conepxumoe
poOUPKH MPHOOpETaeT CHHE-(PUOTIETOBYIO OKPACKY.

2. HI/IHFI/IZ!QI/IHOBaH pCaKIusd (Ha O6Hapy}KeHI/Ie aMI/IHOI‘[QYHHI)I!. BeJIKI/I, HNOJIMIICIITUABI 1 CBO6OI[HI>IG

AMHUHOKHCIIOTHI BCTYIAIOT B PEAKINIO KOHACHCAUY ¢ HUHTUAPUHOM. [IpOyKT KOHAEHCAIMH OKpAIlleH B
(UOTETOBBIN IIBET.

K 5 xamsam pactBopa ssmgHOTO Oelika MpHIIeHTe 5 Karenb BOJHOTO PacTBOPAa HUHTHIPUHA U
Harpeiite 10 kuneHus. Yepes 2—3 MUH MOSBIISAETCS pO30BOE WIH CHHE-(DHOJIETOBOE OKPAIIMBAHUE.

3. KcantnonporennoBas peakius. C MOMOIIBIO STOH IIBETHOM peakuy B OeiKe 0OHAPYKUBAIOT
LUKJINYECKHEe aMUHOKHUCIIOTHI, UMEIOIINE B COCTaBe OEH30JIbHbIE KOJIbLIA (IIPOUCXOAUT HUTPOBAHHE
OEH30JIbHBIX KOJIelr). B mienounoi cpese xenTbie HUTPOIPOU3BOIHBIC IIUKINIECKUX aMUHOKHCIIOT
00pa3yIoT COJIM, OKpaIlICHHbIE B OPAH)KEBbI 1IBET.

K 5 xamsim pactBopa sitmaHoro Genka 106aBbTe 3 karum KoHIeHTpupOBaHHOM a30THON KUCIIOTHI
(octopoxxHo!). Beimanaet ocanok. [Ipu HarpeBaHuU 0CaloK PacTBOPSIETCA U pacTBOP MpHOOpeTaeT
XKeNThIi BeT. [locie oxIiaxaeHnuss MOKHO T00aBUTh B MPoOUpKy 5S—10 kamenb pacTBopa THIPOKCHIA
HaTpHs J10 MOSIBJICHUS OPAHKEBOI'0 OKpaIIMBaHMSL.

IIpoBeauTe 3Ty K€ peaklMIo C pacCTBOPOM kennaTtuHa. JKenaTHH He CONEPIKUT HUKIMUYECKUX
aMMHOKHCIIOT, TIOATOMY KENThIH 0calok He BbinajaeT. (MMeromumiicss B mpoJaxke )KeJaTuH MOXKET
CoJIepKaTh PUMECH APYTuX OENKOB, I03TOMY MHOTA MOSBISETCS OYEHb CJIa00€ )KENTOBATOE
OKpallliBaHHE.

Il. OBHAPYKEHHE YIJIEBO/[OB

Oo6opynosanme. IllTatuB ¢ npobupkaMu, MTUIETKH €MKOCThIO 1 MII, BosiHAst OaHsl.

PeaxtuBsbl. 1%-HbI# pacTBOp Kpaxmania (KpaxMajibHOTO Kielicrepa), 1%-HbIit pacTBop caxapossl, 1%-
HBIH pacTBOp GpyKTO3bl, 1%-HbII pacTBOp Mojaa B noauzae kanus (pactsop Jlroromns), 1%-Hblit ciupToBOM
pacTtBop a-HadToNa (TIepe] HCIIOIB30BAHUEM Pa3BeCTH B 5 pa3 BoOi), 1%-HbIN cClTUPTOBON pacTBOP
TUMOJIa, KOHIICHTPUPOBaHHAs cepHasi Kuciora, peaktuB CenuBanoBa (0,5 T pe3oplirHa, paCTBOPEHHOTO B
100 M1 20%-HO¥ CONITHOM KUCIIOTHI).

Xoa padoTsl
1. MonkpaxmanbHas peakius (Ha oOHapykeHHe kpaxmarna). B nmpoOupky BHecute 10 kamens pacTBopa
Kpaxmaiia ¥ o/IHy Karuiro pactBopa Jlrorons. HaGmonaercs cuae-(noaeToBoe oOKpaliBaHue.
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2. Peaknus Monwiia (Ha o6HapykeHue neHTo3). C MOMOIIBI0 PEaKI|K ¢ TUMOJIOM (WJTH C 0i-HA(PTOJIOM)

OOHapy>KUBAIOT HE3HAUUTENbHbIE KOJINYECTBA YIJIEBOIOB MIIH YTJICBOJHBIX KOMIIOHEHTOB B CJIOXKHBIX
coenquHeHusix. Bunmanue! [IpoOupku 10KHBI OBITH OYE€Hb YUCTHIMHU!

B nBe npo6upku BHecute no 10 kamenb pacTBopa caxapo3bl. 3aTeM B OJIHY U3 HUX J100aBbTe 3
KaIUIA CIIMPTOBOr'O pacTBOpa TUMOJIA, & B APYTYI0 — TaKO€ K€ KOJIMYECTBO CIUPTOBOIO pacTBOpa .-
HadTona. B o6e mpobupku (octopoxkno!) Hanelte o 0,5 M1 KOHIIEHTPUPOBAHHOM CepHOM KHCIOTH. Ha
IpaHuIe IBYX KUAKOCTEH HAOIOIAI0T MOSIBIIEHNE KPACHOTO OKPAIIMBAaHUS B IPOOHPKE C TUMOJIOM U
¢uoneroBoro B npoOupke ¢ a-HapTOIOM.

3. Peakius CennBaHoBa (Ha OOHapyXeHHe eHTo3). PpyKTo3a Npu HarpeBaHUM C COISTHON KUCIOTOM 1

PE30PLIMHOM JIaeT BUIIIHEBO-KPACHOE OKpalllBaHKe (B KPACHBIN I[BET OKpalleH MPOITyKT KOH/IEHCAIIIN
pe3opurHa ¢ pypdyposiom, 00pa3oBaBIIUMCS U3 GPYKTO3HI).

B npoGupky Haneiite 10 kanens peaktua CenuBaHOBa M 2 KaIuld pacTBopa PpyKTO3bI U
OCTOPO>KHO Harpeure 1o Havyana kuneHus. [losBiseTcs kpacHOE OKpalBaHUE.

III. OBHAPYXEHUE JIMIIN1OB

OGopynoBanue. llITatuB ¢ npo6upkamu, BojasHas OaHs, MUIETKH EMKOCTBIO | MJI, CTEKJISIHHBIE
PeaktuBbl. CIUpTOBOI pacTBOp pacTUTENHLHOTO Macia (HECKOIbKO MUJUTMIIUTPOB Maciia pacCTBOPUTH B
paBHOM 00beMe a0COTIOTHOTO crupTa), 1%-Hbli XJ10poPOPMHBII pacTBOp X0-jaecTeprHa, 1%-Hblii
XJIOpPO()OPMHBIN PACTBOP PACTUTEIILHOTO Macila, KOHIEHTPUPOBAHHAS CEpHasl KMCIIOTa, alleTOH,
Kpacurens cynaH III.

Xoa padoTsl

1. O6pa3zoBaHue KUPOBOM IMynnbeuu. [{BeTHas peakiust Ha unuabel. K 1 M1 ciupToBoro pactsopa
pacTUTEIBHOro Macia 100aBbTe 2 MJT XOJIOAHON BOJIBI M CUIIBHO BeTpsixHuTe. OOpa3yercs MyTHas Oenas
AMYJIbCHSL.

B npo6upky ¢ 0,5 mi1 Boas! 1o0aBbTe 3 Karui Macia u onHy Karwmio Cynana II1. Haxomsimutics
MIOBEPX BOJIbI CJIOM Maciia OKpAIIMBAETCsl KPACUTEIEM B KPACHBIH LIBET.

2. [Toxydenue senuTrHA. JISMUTHH OTHOCAT K rpynne (Goc(onunumaoB, OH BXOJUT B COCTAB KIETOUHBIX
MeMOpaH. JlenuTHHAa MHOTO B TKaHSX MO3Ta, a TAaKXKe B JKEITKE KypUHBIX Sull. B crakaHuuk mnoyioxure
IIOJIOBUHY KEJITKa KYpUHOTI'O SIiIa 1, TOMEIINBas Najaoukoil, npuiente 40 mi ropsiuero cnupra. Ilocne
TOTO KaK PacTBOP OCTBIHET, OTQUIBTPYHUTE €ro B CyXyto NpoOupKy. OuibTpaT 10JIKeH ObITh
npo3payHbIM. B cyxyro npobupky Hanelte 10 kamenb aneTroHa, 3aTeM o KarisiM 100aBbTe MOJTyYSHHBIH
CIUPTOBOW pacTBOp JieHUTHHA. Brinasaer O6enblif ocaiok HEPACTBOPUMOTIO B allETOHE JICLIUTHHA.

3. [1BeTHas peakliyis Ha XOJIECTePUH. XOJIECTEPUH — KUPOIMOI00HOE BEIIECTBO, UMEIoIIee O0bIIoe
3HaveHue JUIs opranu3Ma. OH BXOJHUT B COCTaB KJIETOYHBIX MEMOpaH, SBJSETCS MPEeAIeCTBEHHUKOM
KEITIHBIX KUCIIOT, BATAMHUHA B, MOJIOBBIX TOPMOHOB, TOPMOHOB KOPBI HaIIOYEYHUKOB. B 0ocHOBE
PEaKIMHU JIEKHT €ro ClIOCOOHOCTh OTJaBaTh BOAY M KOHIEHCHPOBATHCS B OKpAIICHHBIE COSTUHEHMS.

B cyxyro nmpo6upky Haneiite 10 kanens Xa0podopMHOTo pacTBOpa XoJaecTepuHa U (OCTOPOKHO!)
0 CTeHKe cocya npuieite 0,5 MJI KOHIEHTPUPOBAHHOI CEPHOI KHCIOTHI, OCTOPOKHO BCTPSAXHUTE.
Bepxuuii xJ10pohOopMHBIi 101 OKpalIuBaeTcsl B KpacHO-OpaHKeBbIH 11BeT. [Ipoaenaiite 3Ty xe
PEaKIMIO ¢ XJI0PO(HOPMHBIM PACTBOPOM PACTUTEIBHOTO MaCIa.

IV. OBHAPYXEHUE BUTAMMHOB

ObopynoBanue.llltaTuB ¢ mpoOUpKamMH, MUIOETKH EMKOCThIO 1 ML
PeaktuBbl. Cok GpyKTOB WM OBOIIEH, HarpuMep KapTodens 1100 KarmycThl (OKpaleHHbINH COK
CMOPOJAMHBI WM CBEKJIBI HE TOAMUTCS, TaK KaKk COOCTBEHHAs! OKpAacKa MaCKUPYET OKPackKy METHIICHOBOTO
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cunero), 0,01%-HbIil pacTBOp METHIIEHOBOTO CUHETO, 5% -HBIN pacTBOp KapOoHaTa HaTpus, TAOIETKU
WM pacTBOP JAJIsl MHbEKIMI BUTaMuHa B6 (anteunsrit npenapar), 1%-He1ii pactBop xiopuaa xenesza(lll)

Xoa padoTsbl

1. O6Hapyxenue puramuna C. Butamun C (ackopOMHOBasi KUCJIOTA) COAECPIKUTCS B CBEKHUX OBOIAX U
¢bpyKTax, B IUCTbIX MHOTUX pacTeHHid. OH HE0OX0IUM KJIETKaM, TaK KaK y4acTBYeT BO MHOTHX
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX, AKTUBUPYSI UM HHTHOMPYsI HEKOTOpbIe (DEPMEHTHI.
ACKOPOMHOBYIO KHUCJIOTY OOHAPYKUBAIOT 10 HCYC3HOBCHHUIO OKPAITMBAHUS OKHCICHHON (DOPMBI
KpacuTeliss MeTUJICHOBOTO CHHET0, KOTOPbI OHa BOCCTAHABIIMBAET B OECIIBETHYIO (hopMy.

B npoOupky Hazeiite 1 M1 CBEXKEOTKATOTO COKa, 100aBbTE 2 KAIJIM METUIIEHOBOI'O CUHETO U 2
Karuii kapOoHara Hatpus. [IpoOupky cierka nonorpeite. CuHAS OKpacka Hcye3aer.

2. ®eppuxnopuaHas npoda Ha BuTaMuH B6. Butamun B6 copepxkutes B Aiiliax, nedeHu, JpoxoKax,
0000BBIX. DTOT BUTAMHH UTPAET BAXKHYIO POJIb B 0OOMEHE aMUHOKHCIIOT U JIUTTH/IOB.

[TpurotoBbTre 1%-HbIi1 pacTBOp BUuTamuHa B6 B Boge. B npoOupky Haneiite 1 mi pacTBopa BUTaMuUHa,
no0aBbTe OJHY KaIulo pacTBopa xinopuia xenesa(lll), nepememaiite. PactBop okpammBaeTcst B KpacHbIM
[[BET U3-32 00pa30BaHMsI KOMITJIEKCHOM COJIH.
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