MUWUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUIICKOW ®EJEPA-
101504
®EJIEPAJILHOE TOCY IAPCTBEHHOE BIOJKETHOE OBPA3OBATEJILHOE YUPE-
YKJIEHWUE BBICILIETO OBPA30BAHUS
«CAHKT-TIETEPBYPI'CKHI1 TOCYIAPCTBEHHBII SdKOHOMWYECKWI YHU-
BEPCHUTET»

KoMmuieKT KOHTPOJILHO-0II€HOYHBIX CPECTB
1o Y4e0HOI JUCHUIJINHE

C0OO0.01.10 bBuogorus

(K00 u Hazeanue OUCYUNIUHDBL)

NMPOrpaMMbl NOJATOTOBKY CIIENNAJMCTOB CPeHEr0 3BeHA
no cnenuaabHocTH13.02.02 TenviocHa0dkeHMe M TEIUIOTEXHUYECKoe 000py-
JOBaHHUe

(KOO u HazeaHue CNeyuaIbHOCMU)

Cankr-IletepOypr
2025 T.



COIAEPKAHUE

1. Iacnopt KOC V]I
2.Crneundukanys OleHOYHBIX CPEJICTB
3. BapuaHTbl OLIEHOYHBIX CPEACTB



1. HHACHOPT

KOC no YJIT COO0.01.10 buonorus

(K00 u HazgaHue OUCYUNIUHDBL)

1.1.O01me mos10KeHust
KontponwsHo-onieHounble cpeacTBa (KOC) npeaHazHaueHbl ISl KOHTPOJISA U
OIICHKH 00pa30BaTENIbHBIX JIOCTHIXKEHHM 0O0YYaroIIUXCs, OCBOUBIIMX MPOTPaMMy
yueoHou nuctumuinabl COO.01.10 buonorusi.
KOC BkII0OYalOT KOHTPOJBHBIE MaTepuaibl AJisi MPOBEICHUS TEKYIIETOo
KOHTPOJISL M MPOMEXKYTOUHOU aTTecTallii B (opmMe KOHTpOiIbHOU pabotsl (1 ce-
MmecTp), aud.3auera (2 cemectp).
KOC pa3paboTaHbl B COOTBETCTBHH C:
oOpazoBarensHoil mporpammoiri CIIO mo cnenumanbroctr 13.02.02 Termo-
CHAOXXCHHE U TEIJIOTEXHUYECKOE 000PYI0BaAHUE;
nporpammel yueoHon qucuuiuiniabsl CO0O.01.10 buonorus.

1.2. Pe3yJII>TaTI)I O0CBOCHHUSA NTHUCHUIIJIMHBI, ITOJAJCKAINMC ITPOBCPKE

PesynbTartsl HaumeHnoBaHue 3jieMeHTa yMEHHUI1/3HAHUI OcHOBHBIC 0KA3aTeJIM OLEHKH pe-
o0yuenus (ocBo- 3yJbTaTOB
C€HHbIC YMEHU,
YCBOCHHBbIE 3HA-
HUS, TPaKTHYe-
CKHIi onBIT (IpH
HAJMYHUH)
Vi pacKpbIBaTh COJEP)KaHHE OCHOBOIOJIA- | TPAMOTHOCTh  TOJIKOBAHUS U
ralonMx OHOJOTUYECKMX TEPMHHOB U | IPUMEHEHUS]  OMOJIOTHYECKHX
MOHSATUMN: )KU3Hb, KJIETKA, TKaHb, OpraH, | TEPMUHOB M MOHSITHI B IpoLeC-
OpraHu3M, BUJ, MTOIYJISALMS, 3KOCUCTEMA, | C€ PELIECHUs IOCTaBJICHHBIX 3a-
ouorneHo3, 6uocdepa; merabonusm (00- | may;
MEH BEIIIECTB U MpEBpaIleHUEe YHEPTUH), | pazpaboTka rioccapus
romMeocTa3 (caMoperysiius), OMOCHHTE3
Oenka, CTPYKTypHas OpraHU3alusi XH-
BBIX CHCTEM, JIUCKPETHOCTh, CaMOpEry-
JSAIUS, CaMOBOCHIPOM3BENEHUE (pemnpo-
IYKIKSA), HACJIEACTBEHHOCTh, HU3MEHYHU-
BOCTb, HEPrO3aBUCUMOCTb, POCT U pa3-
BUTHE, YPOBHEBAs] OpraHU3ALMIX
Vy2 pacKpbIBaTh COAEPKaHHE OCHOBOIIOJIA- | UHTEpPIIPETALUS pe3yabTaToOB
rarommx OWOJIOTMYECKUX TEOPUN W TH- | U3yUEHUS TCOPHHA U TUTIOTE3 MPU
MOTEe3: KJIETOYHOH, XPOMOCOMHOM, MYy- | 3alIOJHEHMH TaOJIMIl B COOTBET-
TAllMOHHOM, 3BOJIIOUUOHHOW, IPOUCXO- | CTBUM C TEMATUKOW 3aHATHS
JKICHUS KU3HU U YEJIOBEKa
V3 pacKpeIBaTh OCHOBONOJATAMOIINE OWO- | HHTepPIpETaIUs pe3yabTaToOB
JIOTHYECKHE 3aKOHBI U 3aKOHOMEPHOCTH | M3y4eHUs] OMOIOTUYECKUX 3aKO-
(I'Menpnens, T.Moprana, H.M.BaBuno- | HOB ¥ 3aKOHOMEpHOCTEH IpuU
Ba, O.l'ekkens, ®.Mromnepa, K.bapa), | pemennn OMOIOrHYeCKUX 3a1a9
TPAHUIBI UX MPUMEHUMOCTH K YKUBBIM
cucTeMam
V4 BBIICJIATH CYIIECTBEHHBIC MPU3HAKU BHU- | OMIMCAHUE BO3HUKHOBEHUS

PYCOB, KJIICTOK HPOKApUOT U SYKAPHUOT,
OJHOKJICTOYHBIX M MHOT'OKJICTOYHBIX OpP-

MHOT000pa3usi OPraHu3MOB U MX
B3aMMOJICCTBHE C OKpY’Kalo-
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TaHU3MOB, BHJIOB, OMOI€OIIEHO30B U 3KO-
CUCTEM; OCOOCHHOCTH IPOIIECCOB 0OMe-
Ha BCIECTB W IMPEBPAIICHUS dHEPTHH B
KJIeTKe, (POTOCHMHTE3a, TIACTHYECKOTO M
JHEPreTHIeCKOro oOMeHa, XeMOCHHTE3a,
MHTO3a, MEH03a, OIJIOJIOTBOPCHHMS, pa3-
BUTUS W Pa3MHOXCHHSI, WHIWUBUIYaThb-
HOTO Pa3BUTHUS OpraHu3Ma (OHTOTEeHE3a),
O00pBOBI 3a CyIIECTBOBAaHUE, €CTECTBEH-
HOTO OTOOpa, BHUI000pa30BaHUS, IPH-
CIIOCOOJICHHOCTH OPraHu3MOB K Cpejie
oOWUTaHMsI, BIMSHUS KOMIIOHEHTOB JKO-
CUCTEM, AHTPOIOTCHHBIX HM3MCHCHHI B
9KOCUCTEMAaX CBOEW MECTHOCTH, KpYyTo-
BOPOTa BEIIECTB M TPEBpAIICHUE JHEP-
ruu B Onocdepe

el cpelod MNpu 3aloJIHEHUU
Ta0JIUIl B COOTBETCTBUU C TE€Ma-
THUKOM 3aHATHS,

aHaNMu3 OCOOCHHOCTEH WHANBH-
IyaJIbHOTO Pa3BUTHUSI OpPTaHU3-
MOB B Pa3JIM4HbIX YCIOBUSX MPU
perieHuu OMOJIOTUYECKUX 3a]1aY;
ompeneaeHue Mep I HoJaaep-
J)KaHUS YCTOWYMBOTO Pa3BUTHUSA
ounochepnr

v5

MPUMEHATHh TIOJIYYCHHBIC 3HAHHS IS
00BsICHEHUST OUOJIOTMYECKUX TPOIIECCOB
U SIBJICHUM, JUIS] TPUHSITHUS IPAKTUYECKUX
pEIICHUI B MOBCEIHEBHON JKM3HU C IIe-
JIbI0 oOecrneueHusT 0€30IIaCHOCTH CBOETO
3JI0pPOBbS M 3/I0POBbSI OKPYKAIOIIUX JTIO-
nei, CcoOIoACHHST 3I0pOBOTO  00pasa
JKU3HHM, HOPM TPaMOTHOTO TOBEJCHHS B
OKpY’KaIOIIe MPUPOIHON cpefe; MOHU-
MaHue HEeOOXOIMMOCTH HCHOJIb30BaHUS
JOCTH>KEHHM COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTHH  JUI1  PalMOHAIBHOTO
IPHUPOJIOTIOIB30BAHUS

apryMeHTanus HeoOX0IUMOCTH
COXpaHEeHHUs MHOroooOpasus op-
TraHU3MOB C LETBI0 OEPEKHOTO
OTHONIICHHUS K  OKpYXKarouieu
cpelie MpU PEIICHUH OUOJIOTH-
YEeCKHUX 3a/a4

Y6

MPUMEHSATH OCHOBHBIE METOJIbI HAYYHOT'O
TO3HAHMSI, UCTIOJIB3YEMBIX B OHOJIOTHH:
HAOMIOJIEHUST U OIUCAHUS JKUBBIX CH-
CTEM, IPOLIECCOB U SIBICHUM; OpraHu3a-
IIUU ¥ TIPOBEACHUS OUOIOTUYECKOTO IKC-
MEPUMEHTA, BBIJIBHKCHHUSI TUIIOTE3, BbI-
SIBIICHUSI 3aBHCHUMOCTH MEXIYy HCCIeny-
E€MBIMH BEJIMYMHAMU, OOBSICHCHUS TOJTY-
YEHHBIX PE3yJIbTaTOB U (hopMyIHpoBa-
HUS BBIBOJIOB C HCIIOJIb30BAaHHWEM Hay4-
HBIX TIOHATUHN, TEOPHIA U 3aKOHOB

COOTBETCTBUE BBIBOJIOB U apry-
MEHTOB 00 OOBEKTax, MpoIec-
cax, SIBJICHUIl Ha OCHOBE CpaB-
HUTEJIBLHOTO aHanu3a uHpopMa-
UM O HUX MO 33aJ]aHHBIM Mapa-
METPOM TPHU PEIICHUH OMOJIOTH-
YEeCKHX 3a/1a4

v7

pemath OMOJOTHYECKHE 3a/1a4, COCTaB-
JSATh TEHOTUIIMYECKHE CXEMBbl CKpEeIlu-
BaHUSI JIJIS1 pa3HBIX TUIIOB HACJIEIOBAHUS
NPU3HAKOB y OPraHU3MOB, COCTaBIIATH
CXEMBbI MepeHoca BEIIECTB U DHEPTUU B
9KOCUCTeMax (IenH MUTAHUS, MUIIEBbIE
CETH)

YCIICIHOC BBIMTOJIHCHUE IOCTAaB-
JICHHBIX 3ajJja4 (aHaJau3, KpaTkas
3amuch, MOUCK crocoba perie-
HUs, pellieHHe W OO0OCHOBaHUE
OTBETA)

V8

KPUTUYECKH OIICHHBATh HWH(OPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUsI, BKIIOYA-
IOIIYI0 TICEBAOHAYYHbIC 3HAHUS M3 pas-
JUYHBIX MCTOYHUKOB (CpEICTBa Macco-
BOM MH(OpPMALIMK, HAYYHO-IIOMYJISIPHBIC

IPaMOTHOCTh ~ TOJIKOBAaHUS H
HpI/IMeHCHI/ISIHOJ'IyquHBIX 3Ha-
HUU U pe3ylNbTaTOB MPOBEICH-
HOTO OHODPKOJIOTMYECKOTO HC-
CIACIOBAHMS WJIM SKCIIEPHMCHTA




MaTepualbl); UHTEPIPETUPOBATH 3THYE-
CKHE aCIEeKThl COBPEMEHHBIX HCCIIEI0-
BaHUII B OMOJIOTMH, MEIUIIMHE, OMOTEX-
HOJIOTHH; paccMaTpuBaTh TIJI00AIbHBIC
9KOJIOTHYECKHE MPOOIeMBI COBPEMEHHO-
cTH, (OpPMHpOBATH IO OTHOIICHHIO K
HUM COOCTBCHHYIO TO3HUIIHIO

MIPU TIOJITOTOBKE U TPE3EHTAIlUN
COOOIIEHUN WIN TOKJIAI0B

v9

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE OwWoIIO-
rU4ecKor HHQPOpPMAIMH U3 HECKOJIbKUX
HWCTOYHUKOB, TPaMOTHO HCIOJb30BaTh
MOHATUHHBIN anmapat OHOJIOTHH

TOYHOCTh M CKOPOCTh IIOMCKa
HeoOXoauMol MHpOpMauu B
COOTBETCTBUHM C pelraeMoil 3a-
Jagyen

31

O MEeCT€ U PONM OHOJOTMH B CHUCTEME
HAay4yHOTO 3HaHUs; (YHKIMOHAJIbHOU
IPaMOTHOCTH 4YeJIOBEKa JJIsl pelIeHUs

rpaMOTHOE BJAJECHUE MAaTEpH-
aJOM U H3J0KEHUE MPUYMUHHO-
CIIEICTBEHHBIX CBS3€M MEXIy

OMOJIOTUYECKHUMH  OOBEKTaMHU,
nmponeccaMm U SBJICHUAMH C LIC-
JpI0 OEpEeKHOT0 OTHOIICHHUS K
OKpYJKaromien cpene

KHU3HCHHBIX np06neM

1.3. PacnipeneJienne oieHUBAHUS Pe3yJbTATOB 00y4eHMS 10 BHAAM KOHTPOJISA

Kox u HaumMeHoOBaHuUe 3J1eMeHTa YMEHUH WIH Buanl arrecranun

3HAHUM Texywuti Ilpomesxcymounas
KOHMPOJlb ammecmayus
VY1 - packpbIBaTh cojaep:kaHue ocHoBomosaraio- | Paspabotka rioc- | KonrposnbHas pa-

X OHONOTUYECKUX TEPMUHOB U TIOHSATHUHM: capust
KU3Hb, KJIE€TKA, TKaHb, OpPraH, OpPTraHW3M, BHJI, TectupoBanue
MOMYJISIIMS, SKOCUCTeMa, OuoreHo3, ouocdepa;
MeTabom3M (OOMEH BEIIEeCTB W TPEBpaIlCHUE
SHEPTUH), TOMEOCTa3 (caMOperymsius), OHOCHH-
Te3 OenKka, CTPYKTypHas OpraHU3aIlus >KUBBIX
CUCTEM, JIHUCKPETHOCTb, CaMOPETYJISLMS, CaMO-
BOCIIpOM3BeIeHnE (PETPOIYKITHs), HACIIECICTBEH-
HOCTh, U3MEHYMBOCTh, YHEPTO3aBUCUMOCTb, POCT
Y pa3BHUTHE, YPOBHEBAs OpraHU3aIus

VY2 - packpblBaTh COJE€pkKaHUE OCHOBOIOJIAraro- | 3arojHEHUe Ta-
X OMOJIOTUYECKUX TEOPUN U TUIIOTE3: KIETOU- OJnI

HOW, XPOMOCOMHOM, MyTallMOHHOM, 3BOJIOLIMOH- Y CTHBIN Ompoc
HOM, MPOUCXOXKICHHUS KU3HHU U YEJIOBEKa
VY3 - packpbIBaTh OCHOBOIIOIATAIONINE OUOJIOTH- Brinonnenue
YecKue 3aKOHbI U 3akoHOMepHocTH (I".MeHnzens, | mpakTU4ecKuX pa-
T.Moprana, H.W.BaBunosa, D.I'exkens, ®.Mion- | 6ot (peuieHue 3a-
nepa, K.bapa), rpaHuipl ux HPUMEHUMOCTH K naq)
YKUBBIM CUCTEMaM

V4 - BbIIEHATH CYIIECTBEHHBIE NMPU3HAKU BUPY-

6ota (1 cemectp),
nud.3auet (2 ce-
MECTp)

KonTponsnas pa-
6ora (1 cemectp),
mud.3ager (2 ce-
MeCTp)
KonTponsnas pa-
6ora (1 cemectp),
mud.3ager (2 ce-
MECTp)

TectupoBanue
Brinonnenue

KonTposnbnas pa-

COB, KJIETOK HPOKapUOT M DYKAPHOT; OJHOKJIC-
TOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHHU3MOB, BH/IOB,
OHMOreoIeHO30B U IKOCUCTEM; OCOOCHHOCTH TIPO-
[IECCOB OOMEHa BEIIECTB W MPEBPAIIECHUS SHEP-
TMH B KJIETKE, (POTOCHHTE3a, IIACTHYECKOTO MU

MIPAKTHYECKHUX pa-
00T (perieHue 3a-
Jiaq)

3anongHeHue Ta-

6ota (1 cemectp),
nud.3ader (2 ce-
MECTp)
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JHEPreTHYeCKoro oOMeHa, XeMOCHHTEe3a, MUTO03a,
Meii03a, OIIOJOTBOPEHHUSI, Pa3BUTHS M Pa3MHO-
KCHUSI, HHIUBUIYaTHbHOTO Pa3BUTHS OpraHW3Ma
(onTOreHe3a), 6OpPHOBI 3a CyIIECTBOBAHUE, €CTe-
CTBEHHOTO OTOOpa, BHI0OOPAa30BaHMS, IPH-
CMOCOOJIGHHOCTH OPraHU3MOB K cpejie OOUTaHus,
BIIUSTHUSI KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOTCH-
HBIX M3MCHEHHI B 3KOCHUCTEMax CBOEU MECTHO-
CTH, KPYrOBOpPOTa BEIIECTB U MPEBpAIICHUE
SHepruu B Ouocdepe

OJTrII

V5 - mpuUMEHSTh NOJyYEHHBbIE 3HAHUS IS 00b-
SICHEHHsI OMOJIOTMUYECKUX MPOLIECCOB U SIBICHUM,
JUISL IPUHATHSL IPAKTUYECKUX PEIICHUH B IOBCE-
JTHEBHOM *KM3HM C LesIbl0 obecrieueHus Oezomnac-
HOCTH CBOETO 3J0POBbsl U 3[0POBBS OKPYKarO-
MX JIIOJIeH, COOJII0JIeHHus 3J0pOBOTO obOpasza
YKWU3HHM, HOPM I'PaMOTHOTO TOBEJCHUS B OKpYKa-
Iolle NpUPOIHON cpene; MOHUMaHHE HEoOXo-
JUMOCTH HCIOJIB30BAaHUS JOCTH)KEHUH COBpeE-
MEHHON OMOJIOTUU U OMOTEXHOJOTMH Ul paiu-
OHAJIBHOTO NPUPOIONOJIb30BaAHUS

Brimonnenue
NPaKTUYECKUX U
1a00paTOPHBIX
pabort (perieHue
3a/1a4)

KoHntposnbHas pa-

6ota (1 cemectp),

nud.3auer (2 ce-
MECTp)

Y6 - mpuUMEHSATh OCHOBHBIE METOJbl HAyYHOI'O
MIO3HAHUS, MCIIOJBb3YEMbIX B OMOJIOTHU: HAOJIO-
JICHUs] M OTIMCAHMSI )KMBBIX CHCTEM, IPOLIECCOB U
SIBJICHHIA; OpTaHU3alliy U TPOBECHUs] OMOJIOTH-
YECKOro HKCIEPUMEHTA, BBIIABM)KEHHUS THIIOTES,
BBISIBIICHUS 3aBUCUMOCTH MEXIY MCCIIEyEeMBbIMU
BEJIMYMHAMHU, OOBSICHEHUS MOJIYYEHHBIX pe-
3yJNbTaTOB U (POPMYJIMPOBAHUS BBIBOJIOB C HC-
M0JIb30BaHUEM Hay4HbIX MOHATHUI, Teopuil U 3a-
KOHOB

Brimonnenue
MPaKTUYECKUX pa-
00T (perieHue 3a-

Ja4)

KonTponbnas pa-

6ota (1 cemectp),

mud.3ager (2 ce-
MECTp)

VY7 - pemath OUOIIOTHMYECKUE 3a]a4H, COCTABIISATh
TCHOTHIMYECKUE CXEMbl CKPCIIUBAHUS IS
pPa3HbIX TUIIOB HACIEJOBaHUSl MPU3HAKOB y Op-
TaHU3MOB, COCTaBIIATh CXEMBI IIEPEHOCA BEIIECTB
U DHEPruM B dKOcHcTeMax (LeMd MUTAHHs, MMH-
IIEBBIC CETH)

Brimonnenue
MPaKTUYECKUX pa-
00T (perieHue 3a-

Jaq)

KonTponsnas pa-

6ota (1 cemectp),

mud.3ager (2 ce-
MECTp)

VY8 - KpUTHYECKH OLIeHMBAaTh MH(POpMaLUIO Ono-
JIOTHYECKOTO COZIEPIKaHMUs, BKIIOYAIOIIYIO TICEB-
JIOHAYYHbIE 3HAHHUS M3 PA3TUYHBIX HMCTOYHHUKOB
(cpeactBa MaccoBoil MHGOpPMaIUU, HAay4HO-TIO-
NyJISIpHBIE MaTepUalibl); HHTEPIPETHPOBATH ITH-
YECKHE aCIICKThI COBPEMECHHBIX I/ICCJIeHOBaHI/IfI B
O6uosioruu, MeauIrHe, ONOTEXHOJIOTHUH; paccMar-
pHUBaTh TIOOAIBHBIC YKOJOTHUYECKUE IMPOOIIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOLIECHHIO K
HHUM COOCTBEHHYIO TTO3HITHIO

IToaroroska ycr-
HBIX COOOIEHUN U
Mpe3eHTAN N

KonTponsnas pa-

6ota (1 cemectp),

mud.3ager (2 ce-
MECTp)

Y9 - co3maBaTh COOCTBEHHBIC IIMCHbMCHHBIC MU
YCTHBIE COOOIIEHUSI HA OCHOBE OHMOJIOTMYECKOU
uH(pOpMallMK U3 HECKOJIbKUX HCTOYHHUKOB, Ipa-
MOTHO MCIOJIb30BaTh MOHATHIHBIN anmnapat 0uo-
JIOTUU

[Toaroroska ycr-
HBIX COOOIIEHUI ¢
pe3eHTauuen
Pa3pabortka rioc-
capus

KonTponsnas pa-

6ora (1 cemectp),

mud.3ager (2 ce-
MECTp)
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31 - 0 MecTe ¥ poyin OMOJIOTUH B CUCTEME Hay4- TectupoBanue Kontposnbnas pa-

HOTO 3HaHUS; (YHKIUMOHAIBFHOW T'PaMOTHOCTH 6ota (1 cemectp),

YeJIoBeKa /IS PEUICHHUs )KU3HEHHBIX MPO0IIeM md.3auer (2 ce-
MECTD)

1.4. PacnipenesieHue TUIIOB OLIEHOYHBIX CPeICTB IO JIeMEHTAM 3HAHMH U yMme-
HUI TEeKyHIero KOHTPOJist

Conep:xanue Tun KOHTPOJIBHOIO 3a1aAHUSA
yqeﬁnoro Y1 Y2 y3 Y4 Y5 Yo Y7 y8 Y9 31
MaTepHaja
1o MpPorpam-
me YI/MJIK
Pazgen 1. KneTka - CTpyKTYpHO-(DYHKIIMOHAJIbHAS €IMHMIIA )KHBOTO
Tema 1.1. buomo-| 15, 15,
rus kak Hayka. O6- | 17 17

masi  XapakTepu-
CTHUKA KU3HHU

Tema 1.2. Bbuomo- 15, 17 12 15
THYCCKH  BaXKHBIC 17

XUMHYECKHE  CO-

CIMHCHHUS

Tema 1.3. Crpyk- | 15, 3, 15, 17 15
TypHO-QpyHKUHO- | 17 17 17

HajbHasg OpraHu-

3a1ust KJICTOK,

CTPYKTYpPHO-(pYHK-
LMOHAJIbHBIE (ak-

TOPBI Haclead-

CTBEHHOCTU

Tema 1.4. OOmen | 15, 15, 17 12 15
BEILIECTB U IpeBpa- | 17 17

LIEHUE SHEPrUuu B

KJICTKE

Tema 1.5. Kuznaen- | 15, 15, 12 15
HBIA UK KIIETKH. 17 17

Murto3. Meiios.

OnTOreHes.

Tema 1.6. OcHoB- | 15, 3, 9, 17 17 17

HbIE MOHATHA Te- | 17 17 17

HETUKU. 3aKOHO-
MEpHOCTH  Hacle-
JIOBaHHSI U HU3MECH-
yuBoctH. Cenek-
1L OPraHM3MOB

Paznen 2. Teopwust 3BOJIIOLIMHU
Tema 2.1. Bo3Huk- 3, 15, 17 12
HOBEHHE WU pPa3BU- 17 17
THC JKM3HU Ha 3eM-
ne. Hcropus 3Bo-
JIIOIIMOHHOI'0  yYe-




HUSA
Tema 2.2. Mukpo- 15, 15
OBOJTIOLMSA W Ma- 17
KPO3BOJIIOIHUS
Tema 2.3. Ilpowuc- 3, 17 12
XOXKJIEHHE  4YeJlo- 17
BEeKa - aHTPOIIOTe-
HE3

Pazgen 3. Dkomorus
Tema 3.1. Dkomno- 15, 17
rudeckue (hakTopbl 17
U CpeIbl JKU3HU.
[Momynsitius, coo6-
IIECTBa, DKOCHCTE-
MBI

Tema 3.2. buocde- 15, 17 15
pa - TmiIoOaNbHAS 17
9KOJIOrHYeCcKas
cucremMa. Bnusaue
AHTPOTIOTEHHBIX
(hakTopoB Ha OHO-
chepy

Tema 3.3. Bnusane 15, 17, 12
COIIMAJIBHO-3KO0JI0- 17 18
THYECKUX  (aKTo-
pPOB Ha 3JI0pOBbE
yeJIoBeKa

Pasnen 4. Brnoskoaorunyeckre Uccie0BaHus
Tema 4.1. OcHoB- 17 17
HbIE METOALI OHO-
9KOJIOTHYSCKUX
HUCCIIETOBAaHUU

1.5. PacnipenesieHrie TUIIOB OLIEHOYHBIX CPEACTB IO 3JIEeMEHTAM 3HAHUI M yme-
HMii, KOHTPOJIMPYEMBbIX HA MPOMEKYTOUYHOI aTTeCTALNU

Copnepxanue Tun KOHTPOJILHOIO 32/ IaHUA
y4eGHOro VI | V2 | V3 | V4 | V5 | V6 | VI | V8 | V9 | 31
MartepuaJia
Mo Mporpam-
me YI/MJIK

Paznen 1. Knerka - | 4 4 4 4 4 4 4 4 4 4
CTPYKTYpHO-QYHK-
LUOHAJIbHAs  €1U-
HUIIA )KUBOTO

Paznen 2. Teopus | 4 4 4 4 4 4 4 4 4 4
9BOJIIOLIIH
Pasnen 3. Dxono- 4 4 4 4 4 4 4 4 4 4
THs




Pasnen 4. buosko- 4 4 4 4 4 4 4 4 4 4
JIOTUYECKHE UCCIIEe-
JIOBaHUS

2. CIIEIUPUKALINA OHEHOYHBIX CPEJCTB

2.1. Ha3nauyenue

Crnenndukanueil ycTaHaBINBAIOTCS TPEOOBaHMS K COACPKAHUIO U 0popM-
JICHUIO BapHAHTOB OIICHOYHOTO CPEJICTBA: MPaKTUYECKas padoTa (MPaKTHIECKOE
3aaHue), 1abopaTopHas paboTa, yCTHBIN OMpPOC, KOHTPOJIbHAS paboTa, peuieHue
OMOJIOrMYECKUX 3a/1a4, TOKIIa bl/COOOIIEHHUS, TECT, TU].3auerT.

Tun oreHo4HOro cpenctBa (MpakTUdeckas padoTa (MpakTUYECKOE 3ajaa-
Hue), JabopaTopHas padoTa, YCTHBIM OIPOC, PElIeHHEe OMOJOTHMYECKHX 3aj1ad,
JOKJIa/1bl/COOOIIEHUS) PEHA3HAYEH JJI TEKYLIEro KOHTPOJSl U OLEHKUA 3HAHUM
1 YMEHUN 00y4aromuxcsi; TUI OLIEHOYHOTO cpecTBa (Aud.3adeT Bo 2 ceMecTpe,
KOHTpOJIbHas paboTta B 1 ceMecTpe) nmpeiHa3HaueH JIJIsl TPOMEKYTOUHOM aTTecTa-
IIUU U OLICHKW 3HAHUU UM YMEHUU O00ydaromuxcs Mo mporpamme y4eOHOU AUCIIH-
winHbl COO.01.10 buosnorus ocHoBHOM 00pa3zoBatenbHoM porpammbl CI1O mo
crnenuanbHOcTH 13.02.02 TertocHab)keHne U TEIUIOTEXHUUECKOE 000pY1I0BaHHE.

2.2. KoHTHHTeHT aTTecTyeMbIX: CTYJeHTHI 1 Kypca.

2.3. dopMa 1 yCJI0BHA aTTECTAIUN:
Texynuii KOHTPOJIb NPOXOJUT IO TEMaM YYEOHON JUCIUIUINHBIL.
[IpomexyTouHas aTTecTalus MPOBOJUTCA B (pOpME KOHTPOJIBHOM padOTHI
(1 cemecTp) u aud.3adera (2 cemecTp) MO 3aBEPUICHUIO OCBOCHUSI yUeOHOr0 Ma-
Tepuana y4eOHOM AMCIUIUIMHBI, MPHU IMOJOXKUTEIBHBIX pPE3yJIbTaTax TEKYIIEro
KOHTPOJIS.
24. Bpemsi BBINIOJTHEHUSA
Ha BbInonHEHHE TEKYIIETO KOHTPOJISI OTBOJAMTCS:
npakThdeckas padota (mpaktuueckoe 3ananue) — 45-90 muH,
naboparopHas pabota — 90 muH,
ycTHbIN onpoc — 10-20 muH,
KOHTpOJbHas paboTra — 45 MuH,
pElIeHNE Pa3HOYPOBHEBBIX yUEOHBIX 3a1a4 — 45-90 mMuH,
nokiaabl/coobmienus — 1 gac (moarotorka), 10 muH (YCTHBIN),
TeCTUpOBAaHUE — 20 MUH.

2.5. PexomeHnayemasi JuTeparypa Ui pa3padoTKH  OIEHOYHBIX
CPEJICTB M NOATOTOBKH, 00YYAIOIINXCHA K ATTeCTALMM.

KnurootecneueHHOCTH
OcHoBHasi/ nonoJ-
bubanorpaguyeckoe onucanne n31aHUA Koa-Bo. 3
(aBTOp, 3ar;1aBMe, BU/, MECTO H IO/l H3AAHHU, KOJ. CTP.) HUTEALHA TH- 3K3. B OM0JI. JIEKTPOH-~
TepaTypa CIIG3Y Hble pecypchbl
buomnorus. 10 xnacc (6a30BbIN YpOBEHB) : yueo- https://znani
nvk / B. B. Ilaceunuk, A. A. Kamenckuii, A. M. | ocH um.com/cata
Py6uoB [u ap.] ; mox pen. B. B. TTaceunnka. — log/product/



https://znanium.com/catalog/product/2089928
https://znanium.com/catalog/product/2089928
https://znanium.com/catalog/product/2089928
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S5-e u3n., crep. — Mocksa :
2023. — 223 c. : ui.

[Ipoceemienue,

2089928

buonorus. 11 knace (0a30BbIi ypoBeHb) @ yueo-
nuk / B. B. [Taceunuk, A. A. Kamenckuii, A. M.

https://znani
um.ru/catalo

2-¢ m31. - Mocksa : FOpaiit, 2025. - 378 c.

Py6uioB [u ap.] ; mox pen. B. B. Ilaceunuka. — | ocH g/product/21
6-¢ u3d., crep. — Mocksa : I[lpocBemienue, 57271

2024. — 272 c.

Komecuukos, C. U. https://book.
Oo6rmas Guostorust : yuyebHoe mocobue / Kosec- | ocH ru/book/949
HukoB C. WM. - Mocksa : KnoPyc, 2023. - 287 c. 522
Konecuukos, C. H.

OOmast 6uosiorus : yuebHoe mocobue i CTy-

NEeHTOB oOpazoBatenbHbIX yupexaenuir CIIO / | gon 40

C. 1. KonecHukos. - 6-¢ usf., crep. - Mocksa :

KnoPyc, 2020. - 287 c.

Mycradun, A. T. 70T https://book.
buonorus : yueOnuk / Mycrapun A. I'., 3axa- ru/book/950
poB B. b. - Mocksa : KnoPyc, 2024. - 423 c. 239
Apeirun, B. H. bi(e)s s https://urait.r
buosnorus : yueOHUK M IPaKTUKyM Juis cro / B. u/bcode/560
H. Apsirun [u np.] ; nox pen. B. H. Apsiruna. - 725

3. BAPUAHTBI OHEHOYHBIX CPE/ICTB

HOPUMEPHBIE BOITIPOCHI 1151 KOHTPOJbHON PABOTHI IO JTUCIATIJINHE

1. IIpeamMeroM uzydeHus OOIIEH OMOIOIUH ABISIOTCS:

1. IlpuponHsie sBIECHUS.

2. 3aKOHOMEpPHOCTH pa3BUTHS U (YHKIIMOHUPOBAHUS KUBBIX CHCTEM.

3. Crpoenue u GyHKIIUUA PACTEHUHN U )KUBOTHBIX.

2. Ha xakoM MUHUMaabHOM YPOBHC OpraHu3alnun JKMBOU MaTepuu HPOABIIACTCA CIIOCO00-
HOCTH K 06M€Hy BCIICCTB, SQHCPTHUU U I/IH!l!O[!Ma[!I/II/IZ

1. TkaHeBOM.
2. Knerounom.
3. MonexynspHOM.

3. CBOWCTBO OPraHU3MOB BOCIIPOU3BOJIUTE c€0€ MOI00HBIX HA3BIBACTCS:

1. HacneacTBeHHOCTBIO.
2. CamoperyJsiuei.
3. Penponykuuei.

4. CnocoGHOCTh OPraHW3MOB IPUOOPETATh HOBBIC MPU3HAKU M CBOMCTBA HA3BIBACTCS:

1. PazButuem.
2. Pa3npaxxumMocTs.
3. U3MEHYHNBOCTEIO.

5. Pa3zmen OMOIOrWH, M3VYAIOIINKA CTDOEHME, CBOMCTBA U

1. Iuromorus.

2. T'mcromorwus.

3. Mukpobuonorus.
6. 3akoHYHUTE

HKIIUHA KJIETKWA HA3LIBAETCS?

a3y: «YTIepoJl, a30T, BOJIOPOJI M KUCIIOPOJ ABASIOTCS BAXKHCHIITHMHU. . .»



https://znanium.com/catalog/product/2089928
https://znanium.ru/catalog/product/2157271
https://znanium.ru/catalog/product/2157271
https://znanium.ru/catalog/product/2157271
https://znanium.ru/catalog/product/2157271
https://book.ru/book/949522
https://book.ru/book/949522
https://book.ru/book/949522
https://book.ru/book/950239
https://book.ru/book/950239
https://book.ru/book/950239
https://urait.ru/bcode/560725
https://urait.ru/bcode/560725
https://urait.ru/bcode/560725
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1. AOHOreHHBIMU XMMHYECKHUMH dIIEMEHTAMHU.
2. XYMUYEeCKUMH dJIEMEHTaMH.
3. BuoOreHHbLIMU XUMHUYECKUMH IJIEMECHTAMH.
7. Kakoe BelecTBO ABISETCS YIJICBOJIOM:
1. Tpuoneusn.
2. Ilemncun.
3. I'mukoreH.
8. Kakue BemectBa, nMerT 0011y10 dhopmyny Cn(H20)m?
1. benku.
2. XKupsl.
3. YrieBoJpl.
9. B onHOM rene 3akoaMpoBaHa HHGOPMAITHS:
1. O cTpyKType HECKOJIBKIX OCIIKOB.
2. O cTpykrype onnoi u3 ueneit JTHK.
3. O mepBUYHOM CTPYKTYPE OJHON MOJIEKYJIbI OeiKa.
10. B xakowm ciyyae nmpaBuidbHO yKa3aH coctaB HykaeoTuna JIHK.
1. Pu6o3a, ocrarok hochopHOI KHCIOTHI, THMHUH.
2. Octatok ¢pochopHOI KUCIOTHI, A30KCUPHN003a, YpaIul.
3. AnenuH, ne30kcupu003a, 0cTaTok PochopHOIt KUCITOTHI.

11. Ha xakoM ypoBHE OpraHM3allMy KUBOW MATEPUX MPOUCXOJIST MPOCTECHUIIINE IBOJIOIHUOH-

HBIC TPEOOPA30BAHNUS:
1. buocheprom.

2. BbHOrcoIneHOTHYECKOM.
3. TlonmynsuroHHO-BUIOBOM.
12. Kako¥i u3 ypoBHEH OpraHU3alMK )KUBOW MAaTEPUU SBJISETCS HU3IIUM YPOBHEM:
1. Krnertounsri.
2. MonexynspHbIH.
3. TxaHEBBIH.
13. Kakoe u3 yTBepkACHUI NPABIILHO:
1. CamoBocnpou3sBeeHne — 0011ee CBOHCTBO MaTEPHH.
2. CaMoBOCIIpOU3BEACHHUE — CBOMCTBO HEKUBOI MAaTEpPHHL..
3. CaMOBOCHpPOU3BEICHUE — CBOMCTBO, OTJIMYAIOIIEE )KUBYIO MATEPHUIO OT HEKUBOIA.
14. Kakoe u3 yTBepkACHUI NPABIILHO:
1. JIucKkpeTHOCTh — BCeOoOIIee CBOMCTBO MAaTEPUH.
2. JIMCKpeTHOCTb — CBOMCTBO TOJIBKO HEXUBOM MPUPOABI.
3. JIMCKpETHOCTbH — CBOMCTBO TOJIBKO >KMBOW MPUPOJIBI.
15. Yo ABAgeTcs CTPYKTYPHOU M (DYHKIIMOHAJHHON €IMHUIICH OpraHu3Ma?
1. Ten.
2. Kierka.
3. Kopens.
16. CrpoutenbHyo GYHKIIHIO B KJIETKaX Pa3HBIX OPraHU3MOB BBIIIOIHSIOT:
1. XKupsl.
2. MoueBuHa.
3. I'moko3a.
17. Kakoe HeopraHm4yeckoe BEIIECTBO BXOIUT B COCTAB BCEX YKHUBBLIX OPTaHU3MOB?
1. Ammuax.
2. Bopna.
3. Kpaxman.
18. K xakomy Kiiaccy BEIIECTB MPUHAUICIKUT TIIFOKO3a?
1. benxmn.
2. Kupsl.
3. VraeBonsl.
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19. 3akonunte dpasy: «B coctaB JIHK BXOASAT OCTATKM YIJICBOJA. . .»
1. Jle3oxkcupuOo3HbI.
2. Pu6o3El.
3. T'IrI0KO3FHI.
20. JHK sBngercs:
1. OnaHOLIENOYEYHBIM HOJIUMEPOM.
2. JIByX1IeMOYE€YHBIM MOHOMEPOM.
3. JIByXUEMOYEYHBIM MOJIMMEPOM.
21. Kaxkoli u3 ypoBHEH SIBISETCS BEICIINM YPOBHEM OPraHU3aINU KUBOU MaTEpUH?
1. buocdepnsrii.
2. buoreoieHOTHYECKH.
3. MonekyJasapHbId.
22. Ha xakoM ypoBHE OpraHM3allMd MAaT€PUU TPOUCXOJAUT KPYTOBOPOT BEIIECTB U DHEPTUU?
1. Knerounom.
2. buocdepHom.
3. OpraHHOM.
23. Kakoe yTBepk/IeHHE MPaBUIbHOE?
1. OOGmeH BelecTB — BceoOIIee CBOMCTBO MAaTEPHH.
2. OOMeH BelIecTB — CBOWCTBO HEXXHUBOI MaTepUu.
3. OOMeH BenecTB — OTIAMYUTEIIBHOE CBOMCTBO )KMBBIX OPTraHU3MOB.
24. CnocoOHOCTh OPraHMW3MOB I€pe/iaBaTh CBOM CBOMCTBA U3 MOKOJICHHS B MOKOJICHUE HA3bI-
BaeTcy:
1. HacleacTBEHHOCTBIO.
2. CaMOBOCHPOU3BEICHUEM.
3. Camoperymsuei.
25. Kakoe BemecTBo IBISIeTCS HOCUTEIEeM NHMOPMAIINH O IPU3HAKAX Opranu3mMa’?
1. JHK.
2. Bopna.
3. TI'moko3a.
26. YKaxuTe Cpelld MEePEYMCICHHBIX (YHKIMN T€, KOTOPBbIE XapaKTEPU3YIOT POJIb BOJILI B
KIJICTKE:
1. PeareHT B nporecce ruipoiamn3a.
2. Cpena, B KOTOpOW pacnafaroTcs OpraHOUAbl KIETKH.
3. BemecTBo, mpy OKUCICHUH KOTOPOTO BBIICISCTCS SHEPTHSL.
27. Kakwue byHKINK XapaKTepHbI 11d OEIKOB?
1. Cpena, B KOTOpO# MPOTEKAIOT OMOXUMHUYECKHUE TTPOIIECCHI.
2. Karamntuueckas.
3. PacTtBOpuTEND.
28. Kakwue BemecTBa B O0NbIIEH CTENEHN «IPUCHOCOOICHBD JUIsl BHINOTHEHHMS 3amacaronieit
HKITAW ?
1. VYruesonupsl.

2. Kupsl.
3. Boga.
29. HocwureneM HaciaeaCTBEHHON MHGOPMAIIMU B OPraHU3ME SIBISETCS :
1. JIHK.
2. VYTiIeBonbl.
3. Kupsl.

30. Monomepamu JAHK u PHK sBasroTcs:

1. A3oTHCTBIE OCHOBAaHHS.
2. Hyxneotuast.
3. lezokcupu6o3a u pubdo3sa.

31. MexXBHUAOBBIC OTHONICHHS HAYMHAIOT MPOSBIATHLCS Ha:
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1. buOreoneHOTHUYECKOM ypOBHE.
2. bwuochepHom ypoBHe.
3. MounekysspHOM YpOBHE.

32. Ha kakoM MUHHUMaJIbHOM YPOBHEC OpraHu3aliuy JKUBOM MATCPHU IMPOUCXOTAT CAMOPETY-

IS U CaMOBOCTIPOU3BEICHHE:
1. MonekyisipHOM.

2. Knerounom.
3. TkaHEBOM.
33. CBOHCTBO M30MpPATEILHO PEATUPOBATHL HA M3MEHEHN BHEITHEN W BHYTPEHHEN CPEbI Ha-
3LIBAETCA:
1. M3MeHYMBOCTS.
2. HacaeancTBeHHOCTD.
3. Pa3npoxxumocTsb.

34. 3akoHOMepHOe HeoOpaTUMOE M3MEHEHNE OOBEKTOB KMBOW M HEKMBON MAaTEPUU Ha3bIBa-
eTcy:

1. M3MeHYHBOCTS.
2. PasBurtne.
3. DHepro3aBUCUMOCTb.

35. HazoBuTe KJIacc OpraHMYecKUX BEIIECTB, KOTOPBIN SABIASETCS HAMOO0JIee SKOHOMHYHBIM C
MO3UIIUA IHEPTOEMKOCTH:

1. Kupsl.
2. HykienHOBbIE€ KUCTOTHI.
3. benku.

36. YKaxuTe Cpeau NEPEeYMCACHHBIX HUXE QYHKIHUNA T€, KOTOPbIE XapaKTEPU3YIOT POJIb BO-
bl B KJICTKC:
1. KaranuzaTop cMHTE3a yIrjI€BOOB.
2. PacTBOpHUTEIb HEOPTAaHUYECKUX U OPTaHUYECKUX BEILECTB.
3. Marpuna a1 cuHTe3a Oernka.
37. Kakoe BelniecTBO MOKHO OTHECTH K MOHOcaxapuaam?
1. Caxapo3a.
2. T'moko3a.
3. Kpaxman.
38. Kakoe BEIIecTBO SABISETCS HanboJee SHEPrOEMKUM (CONEPIKUT HAUOOIbIIICE KOIHMYECTBO
DHEPIUM B €IMHUIIE MACChI)?
1. T'mroko3a.
2. Kup tpuosneuH.
3. Caxapo3a.
39. Kakyio u3 pyHKImi BeinoaHsgeT nHdopmarmonnas PHK?
1. TlepeHOoc aMHUHOKHCIOT Ha pUOOCOMBL.
2. ®opmMmupoBaHUE PUOOCOM.
3. Cusarue u nepenoc uadopmanuu ¢ JJHK.
40. 3akonunte ¢pasy: « HyKIenHOBBIE KMCIOTHI, COJIEPKANINE B CBOEM COCTAaBE OCTATKH VYT-
J€BOJIa PUOO03bI, HA3BIBAKOTCH. . .»

1. JJHK.

2. PHK.

3. ATO.

OTBeTHI HA BONIPOCHI.

1-2 11-3 21-1 31-1
2-3 12-2 22-2 32-2
3-3 13-3 23-3 33-3
4-3 14-1 24-1 34-2
5-1 15-2 25-1 35-1
6-1 16 -1 26-1 36-2
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7-3 17-2 27-2 37-2
8-3 18-3 28 -2 38-2
9-3 19-1 29-1 39-3
10-3 20-2 30-2 40-2

Kpurepun ouenku:
OLIEHKa «OTJIMYHO» BBICTABIISIETCS CTYIEHTY, €CJIM MTPaBUIIbHBIE OTBETHI COCTABIAOT - 90-100%
OILIEHKA «XOPOILO0», €CIU NPABUIbHBIE OTBETHI COCTABISAIOT - 80-89%;
OLIEHKA «yJIOBJIETBOPUTEIBHOY, €CIIU MPAaBUIIbHBIE OTBETHI COCTABISAIOT - 70-79%
OLIEHKA «HEYIOBJIECTBOPUTEIBHOY, €CIIH ITPABUIIbHBIE OTBETHI COCTABIAIOT MeHee 70%

IPUMEPHBIE TEMBI TOKJIATOB, COOBIIIEHUM

1. Opranuueckue BELIECTBA PACTUTENBHOM KIIETKM, J1I0Ka3aTEIbCTBA MX HAJIM4US B pacTe-
HUU.

2. Heopranuueckue BelecTBa KJIETOK pacTeHHM. JlokazaTenbcTBa MX HaJWYUS M POJIM B
pacTeHuHN.

3. buo-, Makpo-, MUKPO3JIEMEHTHI U UX POJIb B )KU3HU PACTEHUS.

4. [TpakTHueckue 10Ka3aTeabCTBa 00Pa30BaHMs OPraHUYECKUX BEIIECTB B PACTEHUU ITyTEM

(1)OTOCI/IHTG321. IloBbImIcHHE MMPOAYKTUBHOCTHU (1)OTOCI/IHT€38, B HCKYCCTBCHHBIX 3KOJIOTHYCCKHUX
CHUCTCMaAx.

5. Jloka3aTenbcTBa NepeiBUKEHUSI OPraHUYECKUX U HEOPraHMYECKUX BEIIECTB B PACTEHUU.
6. Co3nanne W MoAAep)KaHue KYJIbTYyp OakTepHii, OMHOKJIETOYHBIX BOJOPOCIEH, MPOCTEH-
mmx. Habmrogenus 3a X CTpOSHUEM U JKU3HEAEATEIbHOCTHIO.

7. Habnronenust 3a 9KOJOTHYECKUM HCKIIOYEHUEM Tpoduuecku OMU3KUX BUAOB MPOCTEil-
IIMX IIPU COBMECTHOM OOUTaHUM.

8. Jloka3aTenbcTBa pa3HOM MHTEHCHUBHOCTH METAa0O0JM3Ma B Pa3HbBIX YCIOBUSX Y PAaCTCHHIA
Y ’KUBOTHBIX.

9. Burtamunsbl, pepMeHTBHI U TOPMOHBI M UX POJIb B opranusme. HapyiieHust npu ux Helo-
CTaTKe W U30BITKE.

10.  IIpokaproTudyeckue OpraHu3Mbl U UX POJIb B OMOLIEHO3aX.

11.  IIpakThueckoe 3Hau€HUE MPOKAPUOTHUUECKUX OPraHU3MOB (Ha MpUMEpax KOHKPETHBIX
BHJIOB).

12. Knerka sykapuoTH4eCKUX OpraHu3MOB. MeMOpaHHbII IPUHIIMI €€ OpraHu3aIUH.

13. CtpykTypHOE U ()YHKIIMOHAJIBLHOE PA3JIMuNe PACTUTEIHPHONU U dKUBOTHOM KJIETOK.

14.  MWUTOXOHAPHH KaK YHEPreTUYeCKUe CTaHIUU KIeToK. CTaauyu SHEpreTH4ecKoro ooMeHa
B Pa3JIMYHBIX YaCTIX MUTOXOHJIPUI.

15.  Crpoenue u ¢pyHKIUN pubOOCOM U UX POJIb B OMOCHHTE3E Oerka.

16.  /IpamaTuyeckue CTpaHUIIbI B UCTOPUU Pa3BUTHUS FEHETUKH.

17.  VYcnexu cOBpeMEHHOW F€HETUKH B METMIIMHE U 3/paBOOXPAHEHUH.

18. LleHTpsl MHOTOOOPA3Us U TPOUCXOKICHHS KYJIBTYPHBIX PACTCHHI.

19.  llenTpsl MHOrooOpa3usi ¥ NPOUCXO0XKIEHUS JTOMAIIHUX )KUBOTHBIX.

20. 3HavYeHNE U3YyUYCHHS TIPEIKOBBIX ()OPM JIJIs1 COBPEMEHHOM CETIECKITHH.

21.  Hcropus npouCX0KIE€HUS OTIAEIBHBIX COPTOB KYJbTYpPHBIX PACTEHUM.

22. Uctopus pa3Butus 3BOTIOMMOHHBIX uaeit 1o Y.JlapBuHa.

23. «Cucrema nipupoae» K.JIlunHes u ee 3HaYeHHE ISl pa3BUTHS OMOJIOTHH.

24. Opomonronnbie uaen JK.b.Jlamapka u ux 3Ha4eHHE JJ1s1 pa3BUTHS OUOJIOTHH.

25. IIpeanocsliky BOSHUKHOBEHHUS DBOJIOLMOHHOM Teopun Y. /[apBuHa.

26. CoBpeMeHHbIE NPECTABICHUS 0 MEXaHU3MAaX U 3aKOHOMEPHOCTSIX IBOJIIOIUH.

27. @opMHUpOBaHUE YCTOMYUBBIX MOMYJIALIMA MUKPOOPTaHU3MOB U BPEIUTENECH KYJIbTYPHBIX

pacTeHui K BO3ACHCTBHUIO SITIOXMMHUKATOB KaK JJOKA3aTeIbCTBO WX QIalITUBHBIX BO3MOYKHOCTEH.
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28.  ApjanTuBHas paguanys OpraHu3MOB (Ha KOHKPETHBIX NpPUMEpPax) Kak pe3ysbTar Ieil-
CTBHSI €CTECTBEHHOI'O 0TOOPA.

29.  Apamop¢o3bl B H3BOJTIOIUMU TO3BOHOYHBIX M 0€CIIO3BOHOYHBIX KUBOTHBIX.

30.  CoBpeMeHHbIE PEICTaBICHUS O 3aPOXKICHUN )KU3HH.

31. PaznuyHbie TMIOTE3BI TPOUCXOKIACHUS.

32. [IpuHIIMTIBI ¥ 3aKOHOMEPHOCTH Pa3BUTHUS KU3HU HA 3eMIIE.

33.  PannHMe 3Tansl pa3BUTHUS )KU3HU HA 3eMIIE.

34.  IIpuuuHbI 1 BO3MOXKHAsI UCTOPHSI BBIXO/IAa HA CYIIy PACTEHUH U )KUBOTHBIX.

35.  Pacuset penTwinii B M€3030€ Y BO3MOXHbBIE IPUUNHBI MCUE3HOBEHUSI TUHO3aBPOB.

36. CoBpeMeHHbIE MPEICTABICHUS O TPOUCXOKICHUH NITUILL U 3BEPEH.

37. Bnusinue ABMKEHHST MATEPUKOB M OJICACHEHUH HAa ()OPMHUPOBAHUE COBPEMEHHOM pacTH-
TEJIBHOCTU M YKUBOTHOT'O MUpA.

38.  DBoumronus NpUMaTOB U ATAlbl IBOJIOLUHN YETIOBEKA.

39. CoBpeMeHHBIH 3Tal pa3BUTHUsA YenoBeuecTBa. UenoBeueckue pacbl. OnacHOCTh pacu3ma.
40.  BozpaeiicTBue 4enoBeKa Ha MPUPOAY HA PA3NIUYHBIX dTArax pa3BUTHS YEIOBEYECKOTO 00-
I11EeCTBA.

41.  TlpuuuHBI ¥ TPAHUIB YCTOWYMBOCTH OMOC(HEPHI K BO3JCHCTBUIO AEATEIBHOCTH JIIOIEH.
42.  buoneHo3bl (3KOCUCTEMBI) PA3HOTO YPOBHS M MX COINOJYMHEHHOCTh B INIOOAJILHOW 3KO-
cucteme — buocdepe.

43.  BuoBoe M 5K0JIOTHYECKOE pa3HOOOpa3ue OMOLEHO03a KaK OCHOBA €0 YyCTOWYMBOCTH.

44.  PaznuyHble dKOJOTMYECKHE MUPAMUJIBI U COOTHOIICHHS OPraHM3MOB Ha KaXK/10H HX CTy-
IIEHH.

45.  Ilytu noBplieHUs] OMOJIOTUYECKOM MPOYKTUBHOCTU B HCKYCCTBEHHBIX 3KOCHUCTEMAX.

46. Cykuneccuu ¥ uX (OpPMBI.

47. Ponb paBUTENBCTBEHHBIX M OOIIECTBEHHBIX JKOJOTMYECKUX OpPTraHU3allMii B COBpE-
MEHHBIX Pa3BUTBIX CTPAHAX.

48.  PanumoHanbHOE MCHOJB30BAHME M OXpaHa (KOHKPETHBIX) HEBO30OHOBHUMBIX MPHUPOTHBIX
pecypcoB.

49.  PanumoHanbHOE MCIOJB30BAHUE U OXpaHa (KOHKPETHHIX) BO30OHOBUMBIX MPUPOIHBIX pe-
CYPCOB.

50.  OmnacHocTb r100aMBHBIX HapylieHUH B Onocdepe. O30HOBBIE «IBIPHD), KHCIOTHBIE J0-
KM, CMOTHU M UX NPEIOTBpAILECHHE.

51. DKoJIoTHYecKue KPU3UCHl U dKosorndyeckue kartactpodsl. [IpenorBpaiienre ux BO3HUK-
HOBEHUS.

52.  VYcroituuBoe pa3BUTHE MPUPOALI U OOIIECTBA.

YHuBepcalbHas IIKaJia OLIEHKH 00pa30BaTeIbHbIX JTOCTIKCHUI.

I[TporieHT pe3yIbTaTHBHOCTH KauecTBeHHas OIIEHKA YPOBHSI IOJATOTOBKH
(TIpaBMIIBHBIX OTBETOR) bamn (otmeTka) BepbanpHblii anamgor
90 — 100% 5 Ot1nuyHO

80 — 89% 4 Xopo1io
70 —79% 3 YIOBJICTBOPUTEIHHO
Menee 70% 2 HEYJI0OBJIETBOPUTEIBHO

INPUMEPHDBIE TECTOBbBIE 3ATAHUA 110 TEMAM

Tema «buoJsiorusi kak Hayka. O0mas XapaKTePUCTUKA KU3ZHU»
BOITPOCHI
1. lIpeamerom u3yyenusi «I'mcrosiorum» siBJASIIOTCS?
A. Tkanu.
b. Knetkn.
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B. I'pu0sL.

2. lIpeamerom u3yuenusi «Lurosornm» saBJasiroresi?

A. Tkanu.

b. Knerku.

B. I'pu6sr.

3. lIpeameTom usyuenusi « MUKOJIOTMI> SAIBJISIIOTCS?

A. Tkanu.

b. Knetku.

B. I'puosl.

4. IlpexmeTom u3y4denusi «buosiornm» aABJasIIOTCSA?

A. IlpuposHbie sIBIEHUS.

b. 3akoHoMepHOCTH pa3BUTHA M QYHKIIHOHNPOBAHUS KUBBIX CHCTEM.
B. CtpoeHue u GyHKIIMH PACTCHHIA U KHBOTHBIX.

5. IlpeameTom usyueHusi «MoJieKyJsIpHOA OMOJTOTHI» SABJISIOTCS ?
A. llposiBjieHHe *KU3HH HA MOJIEKYJISIPHOM YPOBHE.

b. 3akoHOMEpHOCTH HacIeqOBaHUs TPU3HAKOB.

B. Ilytu npeBpaluenyst OpraHM4eCcKux MOJIEKYJI.

6. IIpeanmerom usyuenusi «I'eHeTUKW SABJISIOTCSH?

A. [lposiBneHue ’XM3HU Ha MOJICKYJISIPHOM YPOBHE.

b. 3aK0HOMEpPHOCTH HAC/IEI0BAHNS PU3HAKOB.

B. Ilytu npeBpalieHyst OpraHM4eCKuxX MOJIEKYI.

7. llpeanmerom usyuyenusi «bunoxumMmum» saBasirorcs?

A. [lposiBneHue ’XM3HU Ha MOJICKYJISIPHOM YPOBHE.

b. 3akoHOMEpHOCTH HacneOBaHUS TPU3HAKOB.

B. IlyTy npeBpanieHuss OpraHnyecKuxX MoJIeKyJl.

8. [Ipenmerom uzyuenus «buopuzukm» ABIsAOTCA?

A. PU3NKO-XUMHUYECKHE NIPOLECChl B sKUBBIX OPraHW3Max.

b. B3auMojelicTBre AKUBBIX OPTAaHU3MOB C OKPY>KaIOIIEeH CpeIou.
B. IIporeccol )KU3HEACATENBHOCTH KUBBIX CHCTEM.

9. IlpeaMeToM U3yUYeHHUS «IKOJIOTUID> ABJISIOTCH?
A.DU3UKO-XUMHYECKUE TIPOLIECCHI B JKUBBIX OpraHu3Max.

b. B3aumoneiicTBre 5KMBbIX OPrAHU3MOB € OKPY/KAKIICH CPe/loil.
B. IIporeccel )KU3HEACATENBHOCTH KUBBIX CHCTEM.

10. IIpeameroM u3ydeHust «Pu3n0JI0rUN» ABJIAIOTCHA?
A.DUBNKO-XUMHYECKUE TIPOLIECCHI B )KUBBIX OpraHu3Max.

b. B3auMopelicTBue AKUBBIX OPTaHU3MOB C OKPY>KaIOIIEH CpeIou.

B. Ilpouneccol :KU3HEAEATEJIbHOCTH JKUBBIX CHCTEM.

«BH0JI0rNYeCKH BajKHbIe XUMHYECKHE COeTNHEHH
brok 3a0au ¢ evibopom omeema
1. benku — 310 OHMOMOTHYECKUE TETEPOMOTUMEPHI, MOHOMEPAMHU KOTOPBIX SIBIISIFOTCS
A. YrieBopl.
b. Amunokucnomui.
B. XKupsl.
2.Caxapo3y [oJIy4aroT U3 ...
A. Kaprodens.
b. Caxapnozo mpocmnuxa.
B. 311akoBbIX KyJIbTYp
3. TparcnopTHYIO ()YHKIUIO BBITOTHSIOT ...
A. benxu.
b. Yrnesonpsl.
B. Kupsr.
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4 I'moK03a OTHOCHTCA K ...
A. Monocaxapuoam.

b. lucaxapunam.

B. IMonucaxapuaam

5. TMKOTe€H OTHOCHUTCI K ...
A. Yenesooam.

b. ’Kupawm.

B. benkawm.

«CTpYKTYpHO-pYHKIIMOHAIbHASI OPraHU3AIUsl KJIETOK,CTPYKTYPHO-QYHKIIMOHAIbHbI-
eakTOpbI HACJIEICTBEHHOCTID)

1.IlepBbIii MUKpPOCKON ObLT H300peTeH:

1590 2. Hucenom.

2. B 1665 roay Pobept I'yk:

Yeuoen, sapucosan u nazean kiemky Kiemxou.

3. AHTOHHI1 BaH JIeBeHI'YK OTKPBLI:

Mup muxpoopanuzmos.

4. PoGepT BpoyH B pacTUTEJbHBIX KJIE€TKAX BIepPBbIe ONHCAJ:

Aopo.

5. Martuac lllineiigen nokasai:

Bce pacmenus cocmosm u3 knemok, 06s3amenbHOL CMPYKMYpOLl s615emcs A0po.
6. B 1838-1839 rr. cdpopmy1upoBaIM OCHOBHBIE MOJIOKEHUS KJIETOYHOM TeOPUHN HeMelKHe
yueHble:

Teooop Llleann u Mamuac netioen.

7. 1 llIBann, u llieiieH cuuTaam, 4T0 HOBbIe KJIETKU 00pa3yloTcs:

U3 meorckniemounozo eewecmeaa.

8. B 1855 r. Pynoab¢ Bupxos nokasadn:

Hoevie knemku obpazyiomes nymem oenenus MamepuHCcKou.

9. OCHOBHOW eIMHMIIEH CTPOEHUS U )KU3HEAESATeIbHOCTH BCEX )KUBBIX OPraHU3MOB SIB-
JIsfieTcs:

Knemka.

10. Bce ki1eTKH ’KUBBIX OPraHU3MOB HMEIOT:

Cxo0Hoe cmpoeHue.

Tema «7Ku3HeHHBIH HUKJ KIeTKH. MuT03.Meiio3. OHTOreHes»

Bompocsr.

1. B ocHOBe 0ecronoro pa3MHOKEHHUS JICKUT MUTO3.

2. becnonoe pa3MHOKEHHUE TPOUCXOANT Oe3 00pa3oBaHUs raMmer.
. B ocHOBe Mo0BOr0 pa3MHOKEHHUS JIEKUT MEHO03.
[TonoBoe pa3MHOXKEHHE UJIET 3a cYeT 00pa30BaHUS MOJIOBBIX KIETOK.
JlouepHue opranu3Mbl HACHTUYHBI MATEPUHCKOMY IIPU 0€CI0JI0M PAa3MHOKeHHH.
Becnonoe pasmHoxeHue He 00eCrieunBaeT BHDKUBAHUE B M3MEHUYMBOM, HEOIArONMpUsAT-
HOU cpere.
Perenepanust MOPCKOM 3B€37bI U3 OJHOTO JIy4a 3TO (pparMeHTaL U,
['puOBI pa3MHOKAIOTCS CIOPOOOPA3OBAHUEM.
9. BereraTMBHOe Pa3MHOXXEHHUE 3TO yBEJIMUYECHHUE YUCIIa 0COOEH pacTeHUI B pe3ysbTaTe ux

pa3BUTHUS U3 YAaCTEH MATEPUHCKOIO PaCTEHUSI.

10. Jlanapim, neipeil pa3MHOXKAeTCs KOPHeBUILAMM.

N AW

Sl

Tema «OcCHOBHBIC NOHATHS TEHETHKH. 3AKOHOMEPHOCTH HACJIEI0BAHUS U M3MEHYMBOCTH.
CeJiekuust OpraHu3MoB»
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1. YUro xapakrepHo mis mytaiuii? (Boznukaer BHe3anHo B JIHK uiu B xpomocomax.)

2. IlpusHaku, Kakoi M3MEHUMUBOCTHU TepeAaroTcs MoToMcTBy? (MyTauMOHHOIM.)

3. YUro moaBepraercs U3MEHYMBOCTH MPHU BOSHUKHOBeHHH MyTanuii? (I"'eHoTum.)

4. Hacnenytotcst nmpu3Haky reHoTuna win ¢perHoruna? (I'enoruna.)

5. JIns kakoii M3MEHYMBOCTU XapaKTePHBI CIEIYIONINE MPU3HAKU: BOSHUKAIOT BHE3AITHO,
MOTYT OBITH JTOMHHAaHTHBIMH WM PELECCHBHBIMH, TOJIE3HBIMH WA BPEIHBIMH, HACIEIYIOTCH,
noBTOpsroTcs? (MyTanuoOHHOIA.)

6. I'ne npoucxonsat myrauuu? (B xpomocomax, B moJiexkyaax IHK, B onHoii nape Hy-
KJIEOTH/IOB.)

7. B xakoMm cimyyae MyTanuu mposiBisiiores genorunuuecku? (B romo3urorHom opra-
HHU3Me.)

8. KakoBa poib MyTaiuii B 3BOIIOLMOHHOM Iporecce? (YBeauyeHue H3MEHYHBOCTH.)

9. Ot yero 3aBucut ¢penotun? (OT reHOTHIIA H OKPY:KaIoOLIell cpebl.)

10. Yem ompenensieTcs pazMax M3MEHUYMBOCTH IMpU3HAKOB opranuszma? (I'eHoTtumom m
OKpY:KaIolei cpenoii.)

Tema «Bo3HUKHOBeHHEe U pa3BUTHE KU3HU HA 3emJie. UcTopusi IBOJIIOIIMOHHOTO Yye-
HHSD

1. Teopust abuoreHe3a 0OBACHICT BOSHUKHOBEHHUE JKU3HU HA 3eMJIe Ty TEM:

a) 3aHeceHus e€ U3 KOCMOoca;

0) IpOMCXOXKACHUS €€ OT )KHUBOTO;

B) CBEPXbECTECTBEHHOTO TBOPEHHUS;

T') CaMOIIPOU3BOJILHOTO 3apPOXKICHUS U3 HEXXHUBOTO.

2. OxoHuarenbHO B 19 B. T0Ka3all HEBO3MOKHOCTh CAMOIIPOU3BOJILHOTO CaMO3apOKICHHS KU3-
HU B ITUTATEIbHBIX CPEAax, MOMEUIEHHBIX B KOJIOY, ¢ S-00pa3HBIM TOPIIOM:

a) ®.Penu;

0) JL.ITacrep;

B) A.JIeBeHTYK;

r) JI.Cnananuuanu.

3. B 1924 r. xoarepBaTHYO TUIIOTE3Y MTPOUCXOKICHHS )KU3HU Ha 3emiie chopMyIMpoBa:

a) JI.Ilacrep;

6) C.Mwmep;

B) Jlx.bepnai;

r) A.OnapuH.

4. Cornacno B3rasaaM A.M.OnapyuHa OCHOBHBIMU HCTOUYHUKAMH SHEPTHHU JJ1s1 a0MOTEHHOTO CHH-
T€3a OpPraHNUYECKUX BEIIECTB U3 HEOPraHMUECKUX Ha IpeBHeN 3emiie ObLIH:

a) JICKTPUUYECKUE PA3PSIBI;

0) ynbTpaduoIeTOBOE U3ITyUCHHUE;

B) TEIUIOBOE U3TYUYCHUE OT U3BEPKEHUN BYJIKAHOB.

5. Cornacno teopun A.M.Onapuna, koanepBatbl 00Ja1aJId CBOWCTBAMH KHBOTO TIOTOMY, UTO:
a) COCTOSTU M3 MOJIEKYJI OemKa;

0) pacnaganuch Ha Oosiee MEJIKUE Karliu;

B) BOCIIPOHM3BOIUIIN HOBBIE KOAlIEPBATHBIC KAaILJIH;

T') OCYIIECTBIISUITM OOMEH BEIIECTB C OKPYIKAIOIICH CPEIOi.

6. Hauanom Gmonorn4eckoii HBOIONNHY KU3HU Ha 3eMIIe IPUHITO CYUTATh MOMEHT BO3HUKHO-
BEHUS NIEPBBIX:

a) OPraHUYECKUX BEIIECTB;

0) KoalepBaTHBIX KaIleJb UX OPTAaHNYECKUX BEIIECTB;

B) OJTHOKJICTOUHBIX TPOKAPUOTUYECKUX OPTaHU3MOB.



19

7. Ku3Hb Ha 3emJiie BO3HHUKIIA:

a) MepBOHAYAIBHO Ha CYIIIE;

0) nepBOHAaYaJIbHO B OKEAHE;

B) Ha IPaHMUILIE CYIIIU U OKEaHa;

I') OIHOBPEMEHHO Ha CyILIE U B OKEaHE.

8. IlepBble kxHMBBIE OPraHU3MBbI, OSABUBIIHNECS HA 3eMJIe, 110 COco0y IbIXaHUs U 1O CIIOCO0y MH-
TaHUs ObLIN:

a) a3pOoOHBIMH aBTOTPO(aMu;

0) a3poOHBIMU reTepoTpodamu;

B) aHA’POOHBIMH aBTOTPO(haMH;

T') aHaYPOOHBIMU TeTEPOTPOdhaMHu.

9. Ilpu ucromieHny 3amaca CHHTE3UPOBAHHBIX A0MOT€HHBIM MyTEM OPraHUYeCKUX BELIECTB, Ha
3emiie MOSIBIIIUCH OPTaHU3MBI 110 CTIOCO0Y JBIXaHHS U TI0 CIIOCO0Y MUTAHUS:

a) a3poOHbBIEC aBTOTPO(DBHI;

0) a3poOHBIe reTepoTPOdHI;

B) aHA’POOHBIE TeTEPOTPOdHI;

T') aHadPOOHBIE TeTEPOTPODEI.

10. Kpynneimmm apoMop¢o30M, OKa3aBIIMM CYIIECTBEHHOE BO3/ICHCTBHE HA PAaHHUE ITAIlbl
ABOJIIOIMH KHU3HH Ha 3emuiie, ObLI0:

a) MOSIBJICHHE [TPOKAPUOT;

0) HOsIBJICHHE DYKAPHOT;

B) BO3HUKHOBEHHE (POTOCHHTE3A Yy MPOKAPUOT.

Tema «Ikosornueckue paxkropsl u cpeabl xku3Hu. [lomyasinus, coodmecTBa, IKOCUCTEMbD)
HazoBure THIbl OMOTHYECKUX OTHOIIEHUH, KOTOPBIE MOTYT MPOSABIATHCA B MPUPOJIE IPU B3au-
MOOTHOILIEHUH Mapbl OPraHU3MOB:

Bapuant Ne 1.
1. KopoBa — yenoBexk.

2. Ppi0a npununana — akymia
3. bBoubIioii necTpslil ASTEN — JNYUHKA KOpoeaa
4. Bouk — 10X/1€BOM YEPBb
5. T'pub TpyToBHK — Oepesa
BapuanT Ne 2.
1. IMamns — narymka
2. OneHb eBpONENUCKU — JIOCh
3. Ilyena — nuna
4. Yenosek — ackapuja
5. Iakan - nes

Tema «buocgepa - rnodanbHas IKOJOrH4ecKas cucreMa. Biusinue aHTponoreHHbIx ax-
TOPOB Ha Ouochepy»
1. Buocdepa ectb:
a) 001acTh pacpOCTPAHCHUH KU3HU;
0) COBOKYITHOCTb JKUBBIX OPTraHH3MOB, CYIIECTBYIONINX Ha 3eMJIe:
B) OMOT€0IEeHO3.
2. B 6uocdepe oOuTaroT pasHooOpa3HbIe BUJIBI )KUBBIX CYIECTB, KOTOPHIX HACYUTHIBACTCS:
a) okotio 1000: 6) 6onee 2 miH: 1) 6osee 20 MITH.
3. Bo BcenenHoii 1 B )kuBOM BeliecTBe Onochepsl B HaUOOJIbIIEM KOTHYECTBE MPUCYTCTBYIOT:
a) BOJIOPO/I, YIIEPO, IIMHK, KablLUii; 0) YIIepo, a30T, KaJIbIHUI, KHCIOPOI;
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B) BOZOPOJ, YIIIEPOJ, a30T, KUCIOPOI,

4. Yro Takoe 6monoruueckoe pazHoodbpasue:

a) pa3HOOOpa3ue OPraHu3MoB; 0) pa3HOOOpa3He BUIOB;

B) pa3HooOpa3nue SKOCHUCTEM;

5. UTo maeT BO3MOKHOCTh paccMaTpHBaTh OMoc(epy Kak BEUHBIH IBUTATEINb:
M) 9KOJIOTHYECKasi MUpaMy/Ia. a) HeCYEepIIaeMOCTh COJIHEYHON YHEPTHH;

0) 6e30TX0THOE MPOU3BOJICTBO;

6. K sxocuctemam cymu OTHOCSITCS CIIEAYIONINE XapaKTEPUCTUKHU:

a) 3aHUMArOT OoJiee 2/3 TOBEPXHOCTH 3€MHOTO IIapa;

0) 3aHUMAIOT OKOJI0 1/3 MOBEPXHOCTH 3€MHOTO I1apa;

B) JAIOT 2/3 Bcelt mpoayKuu 6uocqepsr;

r) natotT 1/3 Bcelt mpoaykiuu ouochepsi,

1) OCHOBHBIMH NPOIYLIEHTaMU OMOMACCHI SIBIISIFOTCS OJTHOKJIETOYHBIE PACTUTEIIbHBIE OPTaHU3-
MBI,

€) OCHOBHBIMH NPOYLIEHTAMU OMOMACCHI SIBISIIOTCSI BHICILIUE PACTECHUS;

) TJIaBHbIE 3amachl UTOMACCH HAXOAATCA B YMEPEHHOM T0SICE;

3) TTIaBHBIE 3aMachl (PUTOMACCHI HAXOATCS B TPOIMMUECKUX 00IaCTAX.;

1) 3anacbl GUTOMACCHI pacHpe/IeIeHbl PABHOMEPHO:

K) ¢puTomacca cocrapisieT 1/20 gyacth 00melt 6nomMacchr;

1) puromacea cocrasiser 6o1ee 90% obiieit Gruomacchl;

M) MUpaMuia OMOMacChl MpsiMast:

H) UpaMu1a OMOMACChI IIEpEeBEpHYTAasI.

7. Tepmun "Ouocepa" BBeN B HAyKYy:

a) B. 1. Bepuasckuii;

0) D. 3rocc;

B) XK. Jlamapk.

8. buocepa sBisieTcs: pe3yIbTaTOM B3aUMOJICHCTBUS:

a) )KMBOW M HE)KUBOWU MaTEepPHU;

0) )KMBOI MaTepU U XO3AWCTBEHHOH JIEATENLHOCTH JIIOCH;

B) HEXKUBOW MaTEPUH U KOCMHUYECKUX H3TyUEHUH.

9. OCHOBOIIOJIOKHUKOM COBPEMEHHBIX IPEACTaBICHUN 0 buocdepe sIBiIseTCs:
a) B. 1. Bepnazackwuii;

0) D. 3rocc;

B) XK. Jlamapk.

10. ITo B. U. Bepnaackomy Beicuiei (opMoii pa3BUTHS MaTepHH Ha 3eMiie SIBIISETCS:
a) )KU3HB;

6) pasym;

B) OMOKOCHOE BEIIIECTBO.

Kpurepuu ouenkmn:

- OLICHKAa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM OH IPAaBUJIBHO OTBCTUJI HAa BCC BOIIPO-

ChI;
- OIICHKA «XOPOIIIO», €CJIH YEThIPE MPABUILHBIX OTBETA;

- OIIEHKA «YIOBJICTBOPUTEIIHHO», €CIIM TPH IMPABUIBHBIX OTBETA;

- OIICHKa «Hey,[[OBHCTBOpI/ITe.HBHO», €CJIM IBa U MCHBIIIC HpaBI/IHLHBIX OTBECTOB.

MHNPAKTUYECKHUE 3AHATUSA (TIPAKTUYECKHUE PABOTHI)

Tema:«Pemenne 3a1a4 Ha MOHOTMOPUIHOE CKPELIMBAHME.
3amauya Ne 1.
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VY KpymHOro poraTtoro CKora I'eH, 0OyCIOBIMBAIOUINI YEPHYIO OKpPACKy IIEPCTH, TOMH-
HUpPYET HaJl TeHOM, ONpEAEISAIoNUM KpacHylo okpacky. Kakoe mOTOMCTBO MOXKHO OKUAATh OT
CKpEIIMBAHNUS TOMO3UIOTHOTO YEPHOIO ObIKA U KPACHOW KOPOBBI?

Pa3zbepem pemienue sToit 3agaun. BHauane BBeeM o0o3HaueHus. B reHeTuke 1isi TeHOB
NpUHATHl OyKBEHHBIE CHMBOJIBI: IOMUHAHTHBIE T€HbI 0003HAYaIOT MPONUCHBIMH OyKBaMH, pe-
[IECCUBHBIE — CTPOUYHBIMH. ['€H 4epHOIl OKpacKu TOMHUHHUPYET, MOATOMY ero 00o3HaunM A. ['en
KpacHOW OKpAacKHM IIEpPCTH pereccuBeH — a. CienoBaTenbHO, FEHOTUI YEPHOIO TOMO3UTOTHOTO
Obika Oyaer AA. KakoB ke TEHOTHUIT y KpacHOH KopoBbl? OHa 00J1a/1aeT peleCCHBHBIM MPU3HA-
KOM, KOTOPBIH MOXXET MPOSIBUTHCS (DEHOTUIMHMUYECKH TOJIBKO B TOMO3UTOTHOM COCTOSIHUH (Opra-
HU3Me). Takum oOpa3oM, ee TeHOTHUIT aa. Eciu Obl B TeHOTHIIE KOPOBBI OBLIT XOTS ObI OJTUH JOMH-
HAHTHBINA T€H A, TO OKpacKa IIepcTy y Hee He Obliia Obl KpacHOM.

Tenepp, korga reHOTUIBI POJUTENBLCKUX OCOOEW ompeaeneHbl, HEOOXOAUMO COCTaBUTh
CXEMY TEOPETHUYECKOTO CKpemuBanus (cm. ¢. 120).

UYepHblii ObIK 00pa3yeT OJIMH TUII FAMET M0 UCCIETyEMOMY I'e€Hy — BCE MOJIOBbIE KIETKH
OyayT cozmepkaTh ToJbKO reH A. Jlns ynoOcTBa mojcuera BHIIMCHIBAEM TOJBKO THUIIBI TAMET, a
HE BCE MOJIOBbIE KJIETKHU JAHHOTO KUBOTHOTO. Y TOMO3UTOTHON KOPOBBI TaKKe OJIMH TUIl TaMeT
— a. [Ipu cnustHuM TakuxX TaMeT Mexay co0oii oOpa3yercsi OiMH, €IMHCTBEHHO BO3MOXKHBIH Te-
HOTHUIl — Aa, T.e. BCE MOTOMCTBO OyJieT eAMHO00pa3Ho U OyAeT HeCTH MPU3HAK POJIUTEINS, UMe-
IOLIETr0 JOMUHAHTHBIA (PeHOTUN — YepHOro Obika. Takum 00pa3oM, MOKHO 3alMcaTh CIEIyIo-
M OTBET: MPH CKPEIIMBAHUK FOMO3UTOTHOTO YEPHOTO ObIKa M KPAaCHOM KOPOBHI B MOTOMCTBE
CJIETyeT 0’KUJATh TOJIBKO YEPHBIX FE€TEPO3UTOTHBIX TEJIAT.

Crnenyrouye 3a1a4uu CleyeT PeUIUTh CAMOCTOSTENBHO, TOJAPOOHO OMKUCAB XOJ PEIICHUs
U c(hopMyIIMPOBAB MOIHBII OTBET.

3agaua Ne 2.

Kakoe moToMCTBO MOXKHO OKHMJATh OT CKPEIIMBaHHUS KOPOBBI U OBbIKA, T€TEPO3UTOTHBIX
M0 OKpacKe MepcTu?

3amaua Ne 3.

Y MOpCKHX CBHHOK BHXpacTasl IIEPCTh OMPEENsIeTcs JOMUHAHTHBIM F€HOM, a TiajKas
— PELIECCUBHBIM.

1. CkpemuBaHue ABYX BHXPACThIX CBUMHOK MEXIy co0oi mamo 39 ocobelt ¢ BUXpacToit
mepcTbio U 11 TIagKomepeTHRIX KUBOTHBIX. CKOJIBKO Cpean 0co0ei, UMEIOIINX JOMUHAHTHBIN
(heHoTHII, JOKHO OKa3aThCsl TOMO3UTOTHBIX 110 3TOMY MPHU3HAKY?

2. Mopckasi CBUHKa ¢ BUXPAacTOM HIEPCTHIO MPHU CKPEIIMBAHUHU C 0COObI0, 00anaronmen
IJ1agKOM MEPCThIo, Aaja B MOTOMCTBE 28 BUXPACTBIX U 26 TIaJKOMIEPCTHBIX MOTOMKOB. Ornipe-
JIEJINTE TEHOTUIIBI POAUTENEH U TOTOMKOB.

3amaua Ne 4.

Ha 3Bepodepme momyden npuruion B 225 Hopok. M3 HUX 167 KUBOTHBIX HMEIOT KOpHY-
HEBBI MeX U 58 HOpPOK rosy0oBaTo-cepoil okpacku. OnpenenuTe TeHOTUITBI UCXOIHBIX (opM,
€CJIM U3BECTHO, YTO T'€H KOPUYHEBON OKPACKH JOMUHHUPYET HaJ F€HOM, ONPEAEIISIONUM TIOIy-
0OBaTO-CEPHII IBET IIEPCTH.

3amaua Ne 5.

VY yenoBeka I'eH KapHx I71a3 JOMUHUPYET HaJl FT€HOM, 00YCIOBIMBAIOLIUM roilyOble Tiia-
3a. ['omyGorna3selii My »KUuHa, OJUH U3 POJAUTENEH KOTOPOro UMEN KapHe Iias3a, )KeHUICS Ha Ka-
peria3oi KeHIIMHE, Y KOTOPOM OTeI] UMeJ KapHue Ii1as3a, a MaTh — ronyosie. Kakoe moTomMcTBO
MO>KHO OKH/IaTh OT 3TOro Opaka?

Tema:«Pemenue 3a1a4 Ha BTOPoM 3aK0H MeHaess».

3agaua 1

I'eH yepHOI MacTH y KpyITHOPOIraToro CKOTa JOMUHUPYET HaJl TCHOM KpPAaCHON MacCTH.
Kakoe noromcTBO F| monmyuuTcst oT CKpelruBaHus YUCTOMOPOIHOTO YEPHOIO ObIKa ¢ KPaCHBIMU
kopoBamu? Kakoe nmotromMcTBo F, momyuutces oT CKpelBaHus MEXy co0oi rubpuaoB?

Pemenue
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A — reH 4epHOU MacTH,
a — IreH KpacHOM MacTH.

1. Kpachble KOpOBBI HECYT PELIECCUBHBIN MPU3HAK, CIEA0BATEILHO, OHH TOMO3UTOT-
HBI 110 PEIIECCUBHOMY T€HY U UX T€HOTHI — aa.

2. Brik HECeT TOMUHAHTHBIN MPU3HAK YEPHOU MACTH U SIBJISIETCS YUCTOMOPOIHBIM,
T.€. TOMO3UTrOTHBIM. ClIeJOBaTENbHO, €r0 TeHOTHI —AA.

3. I'omo3urotHsie 0cO0M 00PA3yIOT OJNH THII TAMET, TOITOMY YEPHBINA OBIK MOXKET
MPOTYITUPOBATh TOJIBKO TaMEThI, HECYIIIHE TOMUHAHTHBIN TeH A, a KpaCHbIE KOPOBBI HECYT TOJIb-
KO PELICCCUBHBIN TEH a.

4. OHu MOTYT COYeTaThCs TOIBKO OJHUM CIIOCOOOM, B pe3yJbTaTe yero oopasyercs
eauHooOpa3Hoe nokosienue F ¢ reHotunom Aa.
5. ['eTepo3uroTsl ¢ paBHOI BEpPOSTHOCTHIO (DOPMUPYIOT TaMETHI, COJEPKAIINE TeHBI

A u a. VIX cniusiHEe HOCUT CIIy4YalHBIA XapakTep, mo3Tomy B F, OyIyT BCTpeuaThCst dKUBOTHBIE C
reHotunamu AA (25%), Aa (50%) u aa (25%), TO ecTb 0COOU C TOMHUHAHTHBIM MPU3HAKOM OY-
YT COCTaBIATH MpuMepHO 75%.

Cxema ckpeluBaHus

P Qaa N JAA
KpacHbIE YEPHBIN
raMeThI Q a Q A
F1 Aa
100% 4vepHbIE
F, QAa y JAa
YepHBIC YEepHBIC
raverss Ca Ca Oa Oa
F, AA Aa Aa aa

75% uepubie  25% KpacHble

OtBer

[Ipu ckpenmBaHUM YUCTOIIOPOAHOIO YEPHOTO ObIKA C KPACHBIMH KOPOBaMH BCE
NOTOMCTBO OyJieT uepHoro 1seta. [Ipu ckpemunBanuu mMexay codoi rudpunos F; B ux
notomcTge (F,) Oyaer nabmonatecs paciieruienue: 3/4 ocobdeii OyaeT yepHoro 1seta, 1/4 —
KpacHOro.

3agaya 2

VY yenoBeka reH, BbI3BIBAIOIIMKA OHY U3 (HOPM HACTIEACTBEHHOM TTyXOHEMOTHI, PEIECCH-
BEH 110 OTHOLICHHIO K TeHy HOpMalibHOTO ciyxa. OT Opaka rIryXOHEeMOi KEeHIIHMHBI ¢ HOpMaJlb-
HBIM MY>KUYHHOM POJUIICS TIIyXOHEMOU pebeHoK. OnpenenuTb TeHOTUIIB BCEX YICHOB CEMBH.

3agauya 3

Cenas npsiib BOJIOC Y YeNIOBEKa — JOMUHAHTHBIN npu3HaK. OnpenenuTb reHOTUIIBI POJIU-
TeJNe U JEeTel, eClIu U3BECTHO, YTO Y MAaTE€PH €CTh cefasl Mpsiib BOJIOC, Y OTLA — HET, a U3 JABYX
JIeTel B ceMbe OJIMH UMEET CeyI0 Mpsib, a APYTroil He UMeeT.

3amaua 4

[Tnoap1 TOMaTa OBIBAIOT KPYTJIBIMHU U TPYLIEBUAHBIMU. ['€H Kpyrioil opMbl TOMHUHHPY-
eT. B mapHukax BbICa)keHa paccaja, MoJlydeHHas U3 ruopuasbix cemsH. 31750 kycToB umenu
TJI0JIBI TPyIIEBUIHON hopmbl, a 92250 — kpyrmoit. CKOIBKO OBLIO CPe BBIPOCIINX KYCTOB Te-
TE€PO3UTOTHBIX PaCTEHUI?

Pemenue

A — kpyrnas ¢popma,

a — rpyueBuaHas gpopma.

1. Paccana Oputa momydeHa u3 rUOpUAHBIX (TETEPO3UTOTHBIX) pacTeHHid. VX reHo-
tun — Aa. Pacuierienue B motoMcTBe, 0au3koe K 3 @ 1, moATBepkKAaeT 3TO IPeaoIoKeHuE.
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2. Cpenu pacteHuid ¢ Kpyryioil popMoli TUIO0B UMEIOTCS TETePO3UTOTHI (Aa) U To-
Mo3uroThl (AA). [Tockonpky B F, mpu MOHOTHOPUIHOM CKpeUIMBAaHUU HAOIIOAETCS pacIeruie-
HUE 10 TeHOTUIYy B nponopiuu 1 : 2 : 1, ToO reTepo3UroTHEIX PaCTEHUH JOHKHO OBITH OT OOIIETro
Yucia pacTeHUH ¢ JOMHHAHTHBIM MPHU3HAKOM, T.e. 92290 - 2/3 = 61500, unu B 2 pasza Oosnblire,
YeM pacTeHHH ¢ penieccuBHbIM npu3HakoM: 31750 - 2 = 63500.

OTBet: ['eTepo3UroTHBIX pacTeHuit ObLTO TpuMepHO 62500.

Tema: « Pemmenue 3a1a4 Ha JUrHOpUAHOE CKPELIMBAHUE).

3amaua 1

Hammcath BO3MOXHBIE THIIBI TaMET, MIPOIYIIUPYEMBIX OpTaHU3MaMH CO CJICIYIOIIUMHU T'e-
Hotuniamu: AABB, CcDD, EeFf, gghh (rens! HacienyroTcst He3aBUCHMO).

3agaua 2

Y MOpCKHX CBHHOK T'€H YEPHON OKpacku mmepcTd W JOMHUHUPYET Hal ajielieMw, o0y-
CJIaBJIMBAIOIINUM Oeyro OKpacky. KOpoTKOIepCTHOCTh OnpeIesseTcss JOMUHAHTHBIM TeHOM L, a
JUTMHHOIIIEPCTHOCTh €T0 PEIeCCUBHBIM ayiiesieMl. ['eHbl OKpacKu U JUTHHBI IIEPCTH HACTIETYIOTCS
HE3aBUCUMO. ['OMO3UTOTHOE YEepHOE KOPOTKOIIEPCTHOE JKMBOTHOE OBLIIO CKPEUIEHO ¢ TOMO3H-
TOTHBIM O€JIBIM JJIMHHOMIEPCTHBIM. Kakoe MOTOMCTBO MOJyYUTCSI OT BO3BPATHOTO CKPEIIUBAHUS
CBHHOK M3 F| ¢ poauTenbckoit 0coobto?

Tema: Pemienue 3a1a4 10 MOAU(PUKANMOHHOM U3MEHYUBOCTH.

[octpoiiTe rpaduKk BapuamOHHONW KPUBOM MCIIONB3Ysl TaHHBIE BAPHUALIMOHHOTO Psja .
BricuuTaiiTe cpeqHee 3HaUYCHUE MPU3HAKA.

B rpynne 2 yenoseka umeroT poct 160 cm, 8 uenosek- 170 cm, 12yen- 175 cM, 5 yen-180cm u 1
yesoBek- poct 190 cm

Bapuanra, v

YacrtoTa BCTPCYACMOCTHU, P

A
>
\%
n
HopMa pC€aKiuu COCTABJIACT OT cee 0 ...

Tema: Pacuer cpoka ucyepnaHusi IpUPOAHBIX PECYpPCOB

3aganne: OneHUTE CPOK HMCYEPHAHHS MPUPOIHOTO pecypca, €ClIM M3BECTEH YPOBEHb J0OBIYU
pecypca B TEKyIlIeM TOAy, a MOTpedIeHuEe PeCypcoB B MOCIEAYIONIUE TO/Ibl OyIeT BO3pacTaTh €
3aJJaHHON CKOPOCTBIO MPUPOCTA €XKEroAHOTo mnorpedienus. Kakol mpupomHslidi pecypc uMeer
CaMblid TOJTHI CPOK UCUEPIIAEMOCTH M KaKOW — HAUMEHbIIIN?

WNndopmanus, HeoOXoqumast 1711 peLIeHuUs:

Pecypc 3anac pecypca Q, HoObrua pecypca q, | IIpupoct oObema
MJIPJ.T MJIPJ T /TOJT noTpebIeHus pecyp-
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ca TP, % B rox
KamMeHHbIH yroin 6800 3,9 2
[IpupoaHsIii ra3 280 1,7 1,5
Hedts 250 3,5 2
Keneso 12000 0,79 2,5
docdop 40 0,023 1,8

Jlist pacueTa BOCIIOJIb30BATHCS (DOPMYJIION CYMMBI YWICHOB PsiJia TEOMETPUUICCKON TTPOTPECCUH

R
100

rae Q — 3amac pecypcos, q — rojoBast 100s4a pecypca, TP — nmpupoct notpedienus pecypea, t —
YHCIIO JIET.

JlorapugmupoBanue BbipaxeHus Uit Q naer crneayromyto GpopMyiy A pacueTa Cpoka ucuep-
MaHus pecypca

Tema: Onpenenenue HOPM PaLHOHATBHOIO NN TAHMSA.

[lesib paOoOTHL: OLEHUTh OJHOJHEBHOE MEHIO, ONPEAEIUTh €r0 COOTBETCTBUE HOPMAM palHo-
HaJIbHOI'O MTUTAHUS.

[ueBoii payioH A0KEH COOTBETCTBOBATH CIEAYIONINM TPeOOBaHUS:

1) sHEpreTHUecKas LEHHOCTh pallOHa J0JKHA IOKPBIBATh SHEPTOTPAThl OPraHU3Ma;

2) nuia JoKHA OBITh cOaTaHCUPOBAaHHOM (OENKH, KUPbI U YTIEBOIbI B COOTHOIIEHUH 1:1:4);

CpennecyTouHble HOpMbI (PU3UOJIOTHYECKUX MOTPEOHOCTEN B MUIIEBHIX BEIIECTBAX U
SHEPIUH JJIsl MOAPOCTKOB (TadJ. 1)

BemiectBa 14-17, roHOIIN 14-17, ne-
BYIIKH
OHeprusi, KKanl 3000 2600
benkwu, r, B TOM 4nciie )KUBOTHBIE 8 20
7 59 54
Kupsr, T 100 90
VYrieBoasl, T 425 360

omHocumenbHas nompedHocms Ha 1 KT Macchl Tejaa COCTaBisgeT B Oenkax y meredt crapmie 11
net — 2,5-2 r., xupa — 1,5 r., yrneBoaos — 10-15 .
3) Pexxum nuranus (tadi. 2)
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Mpw Tpexpazorom Mpu yeThipexpa3o- Mpwn nAaTupazoBom
nATaHUK BEOM NMUTaAHWUK nuTaHuM
MNpuem Kanopwi- Kanopwii- Kanopwni-
o yacsl Here yacsl s yach! o
P CYTOYHOro A CYTOYHOTO R CYTOYHOIO
pauwnoHa, PaunoHa, PauvoHa,
% %
3aeTpak () 8 30 8 30 8 25
JaeTpax (1) = = = T 11 10
Oben, 12—13 40 12 35 13—14 30
MonoHKk — — 16 10 16—17 10
YWoacmH 18—19 30 20 25 20 25

Xo1 paboThI:
CocTaBbTe U OLIEHUTE COOCTBEHHBIN CYTOUHBIN MUIIEBON palluoH (MCIOB3Ys TaOIUIIbI), BHIIIOJ-

HUB IIPpH 3TOM CJICAYIOIIMUEC STAllbI:
a) HpI/IMepHOG MCHIO-pACKIIaIKa CYTOYHOI'O IMUIICBOI'0 pallnOHa

Tabmuma

[Ipuém numm u me- | Bec, | benku, | XKupsl, | YriueBonsl, DHEpProieHHOCTb,
HIO r r r r KKaJ

0) moacuuTaiTe CyMMapHOE KOJIMYECTBO M COOTHOIIEHHE OEKOB, )KUPOB M YTJIEBOJOB, CPaBHU-
T€ ¢ AaHHBIMH (Tadu. 1);

IIutaTennsHbIE Conepxanue CooTBeTCTBHE % ot 00b111€eTO0 CO- CooTBeTCcTBUE
BelllecTBa B CYyTOYHOM pa- BO3pacTy JIepIKaHUsI TTUT. COOTHOIIEHHIO
IIHOHE, T. BEILIECTB (1:1:4)
benku
Kupsl
VYriaeBoasl

B) ONpPEAEINTE SHEPIreTUYECKYIO [IEHHOCTh KaXI0ro MpuéMa MUILM U ero MPOIEHTHOE OTHOIIE-
HUE K CYTOYHOM SHEPreTUYeCKOM 1IEHHOCTH palllioHa, CPAaBHUTE C Tabuuiei 2.

[Ipuem numm | DHepreTudeckas % ot CootBercTBHE
LICHHOCTh cyTouHoi OI] pEXKUMY MTUTAHUS

3aBTpak

2 3aBTpaK

Oben

TTonguuk

VokuH

Utoro

CnenaiiTe 001Mii BHIBO/ M 1aiiTe peKOMEHAANNM 10 ONTUMHU3ANMHA MUTAHUSA.
BriBon;:
1. DnHepreTuyeckas IIEHHOCTb MEHIO COCTABIISET YTO COOTBETCTBYET (HE COOTBET-

CTBYET) BO3pAacTHOI HOpMeE (Ha KKaJl.)
2. Conep:kaHue MUTATEIbHBIX BEUIECTB

benkon . COOTBETCTBYET (HE COOTBETCTBYET) BO3pacTHOM HOpME (Ha r.)
Kupos . COOTBETCTBYET (HE COOTBETCTBYET) BO3PACTHOM HOpME (Ha T.)
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VYraneBogos I. COOTBETCTBYET (HE COOTBETCTBYET) BO3PAacCTHOH HOpMe (Ha
T.)
CopepxaHue MUTATENIbHBIX BELIECTB COOTBETCTBYET (HE COOTBETCTBYET) COOTHOLIEHMIO 1:1:4
3. Pexum nuTaHUs COOTBETCTBYET (HE COOTBETCTBYET) HOPMaM pPALMOHAIBHOTO MUTAHUS,

4. PexomeHaalnuy no ONTUMM3ALUHU TUTAHUS
1.
2.
3.

JIABOPATOPHAS PABOTA

Tema «BiausgHue a0MoTHYEeCKUX (PAKTOPOB HA 4YesI0BeKa (BJIaKHOCTH BO3/1yXa momenie-
HUI)»

BozasHble napbl Bcerja B TOM WIM HHOM KOJIMYECTBE CONEPIKATCA B BO3AYXE, YBIIAXKHSAA €rO.
B xunplX nmomemeHusx TeMIlepaTypy BO34yXa HU3MEPSIOT MOCEpEIUHE KOMHAThI Ha BBICOTE
1,5M ot nosna. CpeiHIO CyTOUHYIO TeMIepaTypy BO3LyXa BBIBOIAT U3 psla HAOMOACHUI
(yTpoM, 1HEM, BEUepOM, HOUbIO) JIeJIEHHEM OOIIeH CyMMBbI TEMIIEpATyp Ha YKCIIO ONpeaeseHUH.
AOGCONIOTHYIO BIQXKHOCTh NMPH PabOTe € ACMUPALMOHHBIM ICUXPOMETPOM BBIYHMCIISIOT 10
dbopmyre

; = B
E=Ff —-05-{t—F)—. {1.2]
<1 g 14 F760°
roe K — Hcxonas adcomoTHAT BIOKHOCTE.
;‘1 — MAKCHMATLHOE HAMPMCECHHES BOOAHBEIX MMApOR MPH TeMIIepaTrvpe

BI&SHHOTO TepMOMeTpa (Taom. 20, r":u'::'
0,5 — mocToANHED DeHXpOMeTPHIeCKHHE KHoad et
{ — TeMIIepaTvpa CYEOro Tepaonerpa, ]
] — TeMOeparvpa BISEHOTO TepyonMerpa, “C;
B — bapoMeTpHYUeCHKOS OAEJISHHE, MM PT. CT.]
T80 — cpegHee DApPOMETPHYECKOS JARIEHHS, MM PT. CT.

[lepeBon HaiiieHHONW aOCOMIOTHON BIIAKHOCTH B OTHOCHTEIBHYIO BIQXKHOCTH ITPOU3BOIAT
no ¢opmyie
R =Ax 100/F,
rae R - HCKOMasa OTHOCHUTCIIbHAA BJIA’KHOCTD,
A - a0bcomroTHas BIaKHOCTB;
F - MakcumaibHast BIa>XKHOCTB IIPU TEMIIEPATYpPE CyXOTro TEPMOMETPA.

Tabmumna 2
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HAasnexwwe p W NNOTHOCTL P HACBILWEHHLIX NAPOB BOGLI
NPM Pasnu4HLIX Temneparypax t

3agaua

P p
B kIa - r,?;l‘ t,°C I MM r,?;:'
pT. CT. KA 1 pr. er.
0 0,611 4.58 4 84 17 1,94 14,53 14,5
1 0,656 4,92 5,22 18 2,06 15,48 15,4
2 0,705 5,29 5,60 19 2,19 16,48 16,3
3 0,757 5,68 5,98 20 2,34 17.54 17,3
4 0,813 6,10 6,40 21 2,48 18,6 18,3
5 0,872 6,54 6,84 22 2,64 19,8 19,4
6 0,934 7,01 7.3 23 2,81 21,1 20,6
7 1,01 7,07 7.8 24 2,99 22.4 21,8
8 1,07 8,05 8,3 25 3,17 23,8 23,0
9 1,15 8,61 8,8 30 4. 24 31,8 30,3
10 1,28 9,21 0.4 40 7,87 85,3 51,2
11 1,81 0,84 10,0 50 12,3 92.56 83,0
12 1,40 10,52 10,7 60 19.9 149.4 130
13 1,50 11,23 11.4 T0 31,0 233,7 198
14 1,59 11,99 12.1 80 47.3 355,1 293
15 1,70 12,79 12,8 90 70,1 525,8 424
16 1,81 13,63 13,6 100 101,38 760,0 508

Omnpenenuth aOCOMIOTHYIO U OTHOCUTENIBHYIO BIAXHOCTH IMPUTEMIIEPATYPE CYXOTr0 TEPMOMET-
pa 17 °C, Bnaxunoro tepmomerpa 11 °C, 6apomerpudeckom nasiaeHuu 750 MM pT. CT.

3Has 3HaYE€HHE OTHOCHUTENIbHON BiIaxxHOCTH R= 62 % urtemnepatypy cyxoro tepmomerpa 20°C
(B= 764 MM pT. CT.), ONpEAETUTH TEMIIEPATYpPy BIAKHOTO TEPMOMETPA.

[Tpunoxenue 1

Koaudguxarop (mpuMepHbIii NepedeHb) OLEHOYHBIX CPEACTB /IS OLeHKH 3HAHMI, yMe-

HHUIl M YPOBHA chOPMHUPOBAHHOCTH KOMIIETEHIIMH
Ne n/n Tun oyenounoco Kpamxas xapakmepucmuxa oyenounozo cpeo- | Ilpeocmasnenue oyenou-
Koo oye- cpedcmea cmesa HO20 cpedcmea 8 honde
HOUHO20
cpedcmea
1. Henoas u/win | CoBMecTHast  AedrenbHOCTh  rpynmsl | Tema  (mpoGnema),
poJieBas urpa | oOy4aromMxcsi M NpernojaaBaress IOoJ | KOHLENLHUs, POId U
YIPAaBIEHUEM TPENONABATENSA C LEIBIO | 0XKMIAEMBbIN pe-
pemeHusi y9eOHbIX B TPOQecCHOHAb- | 3yJIbTaT
HO-OPUEHTUPOBAHHBIX 3a/1a4 MyTEM Wr-
pOBOr0O  MOJEIUPOBAaHHS  peabHOU
npobnaemHoil  cutyauuu. Ilo3Bonser
OLICHMBATh yMEHHE aHaJIM3UpPOBaTh U
peliaTh THIMHYHBIE MPOodhecCHOHANbHBIC
3a/1a4u
2. Keiic-3anaua VYueOHbIN MaTepuan mojaercs CTyJeH- | 3ajJjaHus AJs pelie-
TaM B BUJE NpobsieM (KeHCoB), B KOTO- | HUA KeMc - 3a1auu
peIX  oOydarouMMcs — IpeJyuiaraercs
OCMBICIIUTh PEATbHYIO MPohecCuoHab-
HYI0 CHUTyalMIO JUIsl PEUICHHs JaHHOU
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npoOaeMbl. 3HaHHUS TPUOOPETAIOTCS B
pe3yjbTaTe AaKTHUBHOM U TBOpYECKOH
paboTBI:  CaMOCTOSITENIBHOTO  OCYIIe-
CTBJICHUS IleJiernonaranus, coopa HeoO-
XOIMMOi WH(OpMaum, ee aHaiu3a C
pasHbIX TOYEK 3pEHUs, BbIIBUKECHUS
THIOTE3bl,  BBIBOJIOB,  3aKIIIOYCHHS,
CaMOKOHTpPOJIsl IIpolecca IOJIy4eHUs
3HaHUU U €T0 PE3yJIHTATOB.

Komnoksuym

CpencTBO KOHTPOJISL yCBOEHHs y4eOHO-
ro MaTepuana TEMBI, pa3Jena WIA pas-
JIEJIOB  TUCLUIUIMHBI, OpPraHU30BaHHOE
Kak yueOHOe 3aHsiTHE B BUje cobeceso-
BaHUs IpenojaBaTelisi ¢ 00yJarolmuMHu-
csl.

Bomnpocs! o temam
/ pazaenam AUCLU-
TUTHHBI WK Tipodec-
CHOHAJILHOTO MOJY-
st

KoHntponbnas
pabota

CpencTBo NpOBEpPKHM YMEHUN NpHUMe-
HATH MOJIy4E€HHbIE 3HAHUS JUIS pEIIEeHUs
3a7a4 ONPEAETICHHOTO THIIA 10 TeMe
WIN pasJieny

Kommnekr
KOHTPOJIBHBIX 33/1a-
HHI 110 BapUaHTaM

Kpyrusii cromn,
JIUCKYCCHS,
JCITYyT, neba-
TBI

O1eHOYHBIE CPEICTBA, IO3BOJIIONINC
BKIIIOUUTh OOYYarOMIMXCS B MPOIECC
0OCYXJIeHUSI ~ CIIOPHOTO  BOIPOCA,
poOJieMbl U OLIEHUTh UX YMEHHUE apry-
MEHTHPOBATh COOCTBEHHYIO TOUYKY 3pe-
HUS

[lepeyenr nmucKyc-
CHOHHBIX TEM JUIA
MPOBEJIEHUSI  KPYT-
JIOTO CTOJA, JUCKYC-
CUHW, JUCIyTa, Je-
6aToB

[Toptdonuo

IleneBass monxbopka paboOT CTyACHTAa,
packpbiBaromas €ro HHAWBUAYAJIbHLIC
o0Opa3oBaTeNbHbIC JOCTIKEHHS B OJJHON
NI HECKOJBbKHUX y‘-Ie6HLIX JUCHUIIINH,
B Mpo(eCcCHOHATLHOM MOJTYJIE.

Crpykrypa noptdo-
JI1UO

IIpoexr

KoHeunblli TpoAyKT, NOJydYyaeMbli B
pe3ysibTaTe MIAHUPOBAHUS W BBIMOJIHE-
HUSl KOMIUIEKCa YIeOHBIX U HCCIeA0Ba-
TeNLCKUX 3amaHuil. [103BOJISIET OLIEHUTD
YMEHHSI OOYYarOIIUXCS CaMOCTOSTENb-
HO KOHCTPYHMpPOBAaTh CBOM 3HAHUS B
Mpollecce PEIICHUs] MPaKTUYECKHUX 3a-
Jad u TpoOseM, OpPUEHTHPOBATHCS B
WHPOPMAIIMOHHOM  MPOCTPAHCTBE U
YpPOBEeHb CHOPMHUPOBAHHOCTH aHAJUTH-
YECKHUX, HCCIIEIOBATEIbCKUX HABBIKOB,
HaBBIKOB MPAKTUYECKOTO U TBOPYECKO-
ro MbIIeHUs. MOXET BBINOJHATHCS B
VMHJIUBUIYAJIbHOM TIOPSIAKE WU TPYIl-
0¥ 00YYArOIIMXCS.

Tema rpynmnoBsix
W/WJA UHIUBUTY-
QJIBHBIX MTPOEKTOB

Pabouas
TETpaab

JrnakTiyeckuii KOMIUIEKC, MpeIHa3Ha-
YEHHBIN 111 CAMOCTOSTENbHON paObOTHI
00yuaroIerocs 1 Mo3BOJISIONINN oLie-
HUBaTh YPOBEHb YCBOCHHS UM y4eOHO-
ro MaTepuasia

O6paserr paboueit
TETpagu

PaszHoypoBHe-

Pasznuuyaror 3aga4uu U 3a1aHNA:

KomijiexT pa3Ho-
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BbI€ yueOHbIC
3a7a4M ¥ 3a/1a-
HUSI

a) PENPOYKTUBHOTO YPOBHSI, TIO3BOJISI-
IOIIME OLIEHUBATh U IUArHOCTUPOBATh
3HaHHEe (PaKTHIECKOTO Marepuaa (6a-
30BbI€ OHATUS, AITOPUTMBI, (DAKThI) U
YMEHHE TPaBUIIbHO UCTIOIH30BATH CIIe-
I[aJIbHbIE TEPMHUHBI U IOHATHS, y3Ha-
BaHNE 00BEKTOB M3yUEHHS B paMKax
ONPEETI@HHOTO pa3/esa TUCIUILTHHBI,
0) pEKOHCTPYKTHUBHOT'O YPOBHS, TI03BO-
JISIFOIME OLEHUBATh U IMarHOCTUPO-
BaTh YMECHHS CHHTE3UPOBATH, AaHAIH3H-
poBaTh, 00001aTh (PaKTUUYECKUN U TEO-
peTudeckuii Matepuai ¢ GopMyaupo-
BaHMEM KOHKPETHBIX BBIBOJIOB, yCTa-
HOBJICHHEM TIPUYHHHO-CJICJICTBEHHBIX
CBsI3€H;

B) TBOPYECKOT'O YPOBHSI, TIO3BOJISIOIINE
OLIEHUBATh U IMATHOCTHPOBATh YMEHHUA,
UHTETPUPOBATh 3HAHUS PA3ITUIHBIX 00-
JacTel, apryMeHTHpPOBaTh COOCTBEH-
HYIO TOUYKY 3pEHHSI

YPOBHEBBIX 33/1a4 U
3aIaHUNA

10.

PacueTHO-rpa-
¢duueckas pa-
6ota

CpencTBo NIpOBEpPKUM YMEHUH IpUMeE-
HATH TIOJlyYCHHBIC 3HAHUS IO 3apaHee
OTIpe/IeICHHOW METOJMKE JUIsl peIIeHUs
3a7a4 WIM 33aHUi 10 MOIYJIO WU
JHMCLUIUIMHE B LIEJIOM.

KoMmmnekr 3amanuii
JUIS.  BBIIOJHEHUS
pacueTHo-rpaduye-
CKOM paboThI

11.

Pedepar

[IpomykT caMOCTOSITEIbHOW PaOOTHI
CTYJIEHTa, TPEACTABIAIOMUNA  CcOOOH
KpaTKO€ W3JI0’KEHUE B MHCbMEHHOM BHU-
Jie TIOJIyYEHHBIX PE3yJIbTaTOB TEOPETH-
YECKOr0 aHajliu3a ONpPEEICHHON TEMB,
I7Jie aBTOp PacKpbIBAET CYTh HCCIENY-
€MOi MpoOJIeMbl, IPUBOUT Pa3INYHbIC
TOYKH 3pEHHS, a Takke COOCTBEHHBIC
B3IJIs11bl HA HEE.

Tewmbl pedepaTon

12.

Hoxnan, cooO-
HIeHHE

[IpoaykT caMOCTOSTENbHONH PabOTHI
CTYJICHTa, TPEICTABIAIONINN  COOOM
myOJIMYHOE BBICTYIJICHHE IO MPEICTaB-
JICHUIO TIOJYYEHHBIX pPE3yJIbTaTOB pe-
IICHUS ONPEACICHHON TEMBI.

Temel JOKJIaJIOB,
COOOIIIEHNI

13.

Coleceno-
BaHUeE

CpencTBo KOHTPOJISA, OPraHU30BAHHOE
KaK crenuaibHas Oecesia mperoiaBaTe-
751 ¢ 00y4aroIyMCs Ha TEMBbI, CBA3aH-
HBIE C U3y4aeMOM JUCLUIUIMHOMN, U pac-
CUMTAHHOE Ha BbIICHEHHE 00BEMA 3HA-
HU# 00YYArOIIEroCs TI0 ONpPEIeIEHHO-
MY pa3jielly, TeMe, mpodJeMe H T. II.

Bompocs! o Temam
/ pa3nenam JQUCIIH-
TUTHHBI

14.

TBopueckoe
3aJlaHue

YacTUYHO periaMeHTHPOBAHHOE 3a/a-
HUE, UMEIOIIIee HeCTaHJaPTHOE pellie-
HUE U MO3BOJISIIOIIEE JUArHOCTUPOBATD
YMEHHUS, UHTErPUPOBATH 3HAHUS pa3-
JUYHBIX 00JacTeil, apryMeHTUPOBATh

TeMbI TpynmoBBIX
W/WIV UHIUBUTY -
AJIBHBIX TBOPYECKUX
3aJJaHui
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COOCTBEHHYIO TOUKY 3peHus. MoxeT
BBITIOJHATHCS B UHIMBHYaTbHOM T10-
PSAKE WK TPYIIION 00yJaronux s

15. Tect CpencTBo KOHTpPOJIs, HanpaBieHHoe Ha | DOHJI TECTOBBIX 3a-
MIPOBEPKY YPOBHSI OCBOCHHS KOHTPOJIU- | JaHUI
PYEMOro TEOPETUUYECKOTO U IIpaKTUye-
CKOT'0 MaTepuasa 1o JUJaKTHIeCKIM
eAMHHIIAM JUCIHUILTUHBI WK podec-
CHOHAJBHOTO MOyJist. CUCTEMa CTaH-
JTapTU3UPOBAHHBIX 3a/IaHUMN, TIO3BOJIS-
011 aBTOMATU3UPOBATH MPOLEAYPY
U3MEpEHHs YPOBHS 3HAHUM U YMEHUU
00yJaroImxcs
16. Occe CpenctBo, 03BOJIAIOIIEE OLEHUTHh YMe- | TemaTuka 3cce
HUE 00yYaromerocsi MUCbMEHHO H3Ja-
raTb CyTh TIIOCTAaBJICHHON MPOOIIEMBI,
CaMOCTOSITEIbBHO MPOBOAWTH  aHAJU3
9TOH MPOOJIEMBI.
17. [IpakTudeckue | IT0 3amaHusi, C MOMOIIBIO KOTOPHIX Y | Buasl: HaOmoaeHme,
paboThl (Tpak- | ydamuxcs GOPMUPYIOTCS U PA3BUBAIOT- | U3MEPEHUE,  OIBIT,
TUYECKOE 3a- | CSI TPaBWIBHBIE TMPAKTHUYECKUE JICH- | KOHCTPYUPOBAHUE H
JIlaHue) CTBUSL. Ip. 3aJaHus IS
MPaKTUYECKUX  pa-
00T
18. JlaGoparopHbie | DTO TpOBENCHUE yYaIIMMKCS 10 3a7a- | 3amanus s Jabo-
paboThI HUIO TIPETIOIaBaTeNs OMBITOB C MCIONb- | PATOPHBIX paboOT
30BaHHEM MPUOOPOB, MPUMEHEHHUEM
UHCTPYMEHTOB M JIPYTUX TEXHUYECKHX
MIPUCIIOCOOICHUHN.
19. Tpenaxep TexHu4eckoe cpecTBO, KOTOPOE MO- KommnekT 3aganuit
JKET OBITh UCIIOB30BAHO JJII KOHTPOJISL | JUIsl pabOTHhI Ha Tpe-
IPHOOPETEHHBIX CTYIEHTOM Ipodec- HaXEepe
CHOHAJIbHBIX HABBIKOB U YMEHHH T10
YIIPaBJICHUIO KOHKPETHBIM MaTepUalb-
HBIM 00BEKTOM
20. OTtyeTsl mo | CpeacTBo  KOHTPOJIsi, TMO3BOJsitomiast | Buaer pabor u 3a-
MpaKTHKaM oOydaromieMycsi POJIEMOHCTPUPOBATH | JaHUSI Ha y4eOHYIO
000011ICHHBIC 3HAHUS, YMEHHS M MPaK- | ¥ MPOU3BOJCTBEH-
TUYECKUI OMBIT, NPUOOPETEHHBIE 3a | HYIO MPAKTHKY
BpeMs MIPOXOXKIEHUST YUYEOHOM U TTPOU3-
BOJCTBEHHOM mpakTUK. OT4YeThl 1O
MpaKkTUKaM TO3BOJISIOT KOHTPOJIHPO-
Batb B wnenom ycBoenne OK u IIK
00o03HaueHHbIX B I[ITICC3.
21. KonTeHT- AHanu3 ¥ OliCcHKa B COOTBETCTBHH C [Iepeuens nOKyMeH-
aHaJIN3 JIOKY- KPUTEPHUSIMHU JOKYMEHTOB (3KypHAJIOB TOB IIOJJIC)KAIIMX
MCHTAIUU TEOPETHUUECKOr0 U MPOU3BOJICTBEHHOIO | aHAIU3Yy, KPUTEPUU

00y4eHus1, XapaKTepPUCTUK, TBOPUECKUX
paboT, THEBHUKOB U OTYETOB I10 MpakK-
tuke, BKP u np.), cBuaeTe bCTBYIOMNX
00 ypOBHE KOMIIETEHTHOCTH 00y4Yaro-
LIErocs.

OIICHKH
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22. HaGmrone- | MHCTpyMeHT cOopa nHbopManuuy aist enb, 00beKTH Ha-
HUE yCTaHOBJICHHS (PAKTOB OmonieHus1, oopaser
aucTa it QUKCH-
pOBaHMUs pe3ybTa-
TOB HAOJIOACHUS
23. 3anaHue Ha | [lepeuenp ocHOBHBIX Bompocos, koTo- | BKP mno cneumans-

BKP (aumnom-
HBI1  IIPOEKT,
JTUTUIOMHAs
pabora)

pBI€ TOJKHBI OBITh PaCKpBITHI B padoTe,
a TaKKe yKa3aHMs Ha OCHOBHbIE HH(DOP-
MaIMOHHbIE UCTOYHUKH.

"octu CIIO




