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PaGouast mporpamma yue6noro npeamera [TYII. 02 buonorus coctaBineHa Ha OCHOBE:

- TpeboBanmii ®I'OC cpenHero odIero 0opazoBanus, MPEABIBIIEMBIX K CTPYKTYPE, COACPKAHHIIO
U pe3yJbTaTaM OCBOCHHMsI yueOHOro npeamera «buonorusy;

- ®enepanpHON pabouell mporpammbl cpeaHero obmero obpa3oBaHus «buonorus» (6a30BbIi
YPOBCHB)

- ®I'OC CIIO no crermanbaocTH @I'OC CIIO 1o cnenmnansHocTr 35.02.09 Boanbie 61opecypcebl
U aKkBakyJbTypa (npuka3 MuHucTepcTBa 00pa3oBaHUs M Hayku Poccuiickoii ®emepanuu oOT
01.16.2022 Ne 388, 3apeructpupoano B Muntoct P® 01.07.2022 Ne 69109);

Opranmzanuss —  paspaboruuk: [ocygapcTBeHHOE  aBTOHOMHOE  MPOgeCcCHOHATbHOE
0o0pa3oBaTeNbHOEC  YUPEIKICHHUE Tromenckoit obmact  «ToOoMbCKUE  MHOTONPOMUIBHBIN
TEXHUKYM.

Pa3paGorumk: KapaBaecBa Enena ['eHHanbeBHa, NpemogaBarenb BBICHICH KBaIM(UKATMOHHOU
KaTeropuu rOCYJapCTBEHHOI'O  aBTOHOMHOI'O  IpPO(ECCHOHAIBHOIO  00pa30BaTELHOIO
yupexaenuss TromeHckoit 00mactu «ToO0IBCKIIT MHOTOTIPOMUITBHBIA TEXHUKYM.

«PaccMoTpeHo» Ha 3acelaHUU ITUKIOBON KOMHUCCHH MEJAarornyeckux paboTHUKOB TYMaHUTAPHBIX,
COIMATPHO-IKOHOMUYECKHUX, MATEMATHIECKUX M €CTECTBEHHO-HAYYHBIX TUCIUTUINH (T.T0O0IBCK)
IIporokois Ne 9 ot «25» mas 2023 1.

[Ipencenarens nukioBor komuccun: Komomoern FO.I'.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN INPOT'PAMMBI YYEBHOT'O ITPEJIMETA
ITYIIL 02 BUOJIOT' U

1.1. MecTo yueOHOI0 NpeMeTa B CTPYKTYpe OCHOBHOI 00pa3oBaTe/ibHOI MPOrpaMMbI:
Oo6meoOpazoBarenbublii  npeamer [IYII. 02 buonorust sBasercss 00sA3aTeIbHOM  YaCThIO
00111e00pa30BaTEeIbHOTO IUKJIA OCHOBHOM 00pa30BaTelIbHON MporpaMMbl B cooTBeTCTBUU ¢ PI'OC
no cnenuaigbHocT 35.02.09 Boanble Guopecypchbl H aKBaKyYJIbTypa

1.2. lenu u 3a1a4u y4eOHOT0 MpeaAMeTa:
Coneprkanne nmporpaMmbl o0meoopaszoBarenbHoro npeameta [TYI1. 02 buonorust HampasiaeHo Ha
JOCTHKEHHE Pe3yJIbTaTOB €€ u3yueHus B coorBercTBue ¢ TpedoBanusiMu ®I'OC COO ¢ yuerom

npodeccuonanpHoU HanpasiaeHHOCTH OI'OC CIIO.

Oco6oe 3Hauenue npeamer umeeT npu popmupoBannu u pazsutuu OK 1, OK 2, OK 3, OK 4, OK
5,0K 6, OK7, OK 8, OK 9, IIK 3.5, [IK 4.1:

OCO3HAHHUS 00yYarOIIUMHUCS CBOHX
KOHCTHTYLMOHHBIX MpaB U O0O0SI3aHHOCTEH,
YBaXECHHS K 3aKOHY U TPABOMIOPSIKY;
NpeACTaBJICHUA O COLOMAJIbHBIX HOpMax U
ImpaBujiax MEKIIMYHOCTHBIX OTHOIIICHUN B
KOJUIEKTHBE;

FOTOBHOCTU K  COBMECTHOH  TBOpYECKOH
NESITeIPHOCTH  TIPH  CO3JAaHUH  Y4eOHBIX
MIPOEKTOB, peuieHuu Y4IeOHBIX u
[103HABATEIbHBIX 3a/1ay, BBINIOJTHEHUH
XUMHUUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH ITOHHUMATE U IMpUHUMAaTb MOTHBEI,
HaMEpEeHHUs, JIOTUKY U apryMEHTHI APYTHX IIpH
aHajmse pa3sIuYHbIX BHUJIOB yaebHoit
JIESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS
IEHHOCTHOI'O0 OTHOIICHUSA K UCTOPUUYCCKOMY U
Hay4YHOMY HACJIEIUIO0 OT€YECTBEHHOW XUMMUH;
YBaKEHUS K TMPOIlecCy TBOPUYECTBA B OOJIACTH
TEOPUU U MPAKTUYECKOTO MPUMEHEHUS] XUMMUH,
OCO3HAaHMS TOr0, YTO JOCTHXKEHUS HAyKH €CThb
pe3ynbTar JUTUTETbHBIX HaOIIOICHUH,
KPOIMOTJIMBBIX OKCIICPUMECHTAJIbHBIX IMOUCKOB,
IIOCTOSIHHOT'O TPY/Zla YYEHBIX U IPAKTUKOB;
HUHTEpECAa MW T1O3HABATCJIBbHBIX MOTHBOB B
MONyYeHWH W TIOCHENyIoIleM  aHaInu3e
nHPOPMAIMK O TEPEAOBBIX JTOCTHIKEHHUSIX
COBPEMEHHOW OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOT0 BOCIMTAHUA:
HPaBCTBEHHOTO CO3HaHMUS, 3THUYECKOTO
[IOBEACHHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC
C XUMHMYECKHMHU SBJICHUSIMH, W HPUHUMATh
OCO3HAHHbIE pELIEHUs, OPUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,
TOTOBHOCTH OLICHHBATH CBOE IIOBCACHUEC U
MOCTYNKA CBOMX TOBapuuled C MO3UIUH
HPABCTBCHHBIX W ITPABOBLIX HOPM U OCO3HAHHE
NIOCJIEACTBUM 3TUX IOCTYIIKOB;

Kon OK, TIK JIMYHOCTHBIC M METANpPEIMETHBIEC PE3YIHTATHI [IpeamMeTHbIe pe3yIbTaThl
OK 1, OK 2, | /Iu4HOCTHBIE Pe3y/bTAThI 1) chopMHpPOBaHHOCTH 3HAHHH O MECTE W POJH
OK 3, OK 4, | B pesynprare m3yuenus npeamera «buomorus» | Ouomorusr B cucTeMe  HAyYHOTO  3HAHUS;
OK 5, OK 6, | Ha ypoBHe cpemHero oOmero oOpa3oBaHHs Y | (YHKIHOHAJIbHOM TPAaMOTHOCTH dYeNOBEKa LIS
OK 7, OK 8, | obyuaromerocs OynyT c(OPMHUPOBAHEI | PEIICHHS KU3HEHHBIX ITPOOIIEM;
OK 9, IIK 3.5, | cnenyromue JMYHOCTHBIE PE3yIbTaThI: 2) chopMHpPOBAaHHOCTE YMEHHS PACKPHIBATH
TIK 4.1 1) rpakaaHCKOro BOCIUTAHUA cojiep >kKaHre OCHOBOTIOJIAraIuX ONOJIOTHYECKUX

TCPMHUHOB W TIOHSATHHA: J>XU3Hb, KICTKAa, TKaHb,
opraH, OpraHu3M, B, MOMYJISIIHS, YKOCHUCTEMA,
ouorieHo3, Ouoctepa; MeraboausM  (0OMeH
BEIIECTB M TMpPEBpaIleHHE HHEPruH), TOMEeocTa3
(camoperynsnus), OHOCHHTE3 Oelika, CTPYKTYpHAst
OpTraHW3aIlisl JKUBBIX CHCTEM, JHUCKPETHOCTH,
CaMOpETYJILIH, CaMOBOCIIPOH3BEICHHE
(penpomyKius), HACJIeICTBEHHOCTb,
W3MEHYHUBOCTh, JHEPro3aBHCHMOCTH, pPOCT H
pa3BUTHE, YPOBHEBAs OpraHU3aIlN;

3) chopMUPOBAaHHOCTE YMEHHS  PacKpHIBAaTh
COJIepKaHNE OCHOBOTIOIATAFOIINX OHOIOTHYECKUX
TEOpUH U TUNOTE3: KIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOM, 3BOJIIOLUOHHOM, MPOUCXOKIEHUS
JKU3HU U UEI0BEKa,

4)  chOopMHPOBAHHOCTH YMEHHUS  PACKPHIBATh
OCHOBOIIOJIATAI0IE OMOIOTUYECKHUE 3aKOHBI H
3akoHOMepHOCTH (I'. Menpnens, T. Moprana, H.I.
Basmioga, D. ['ekkenst, @. Mromnepa, K. bapa),
TPaHUIIEI UX IPUMEHIUMOCTH K YKHBBIM CHCTEMAaM;
5) mpuoOpeTeHre OmbITa MPUMEHEHHS OCHOBHBIX
METOZIOB HAayYHOT'O IO3HAHHS, HCIOJIB3yEMBEIX B
OHOJIOTUH: HAOJIOJNECHUS W OIMCAHHUS KUBBIX
CHUCTEM, TIPOIIECCOB W SBJICHMI;, OpPTaHU3AIMU U
MPOBEJIEHUS]  OMOJIOTHYECKOTO  JKCIIEpUMEHTA,
BBIZIBIDKEHUSI THIIOTE3, BBISIBIEHUS 3aBHCHMOCTH
MEXKIy HMCCICAYEMBIMU BEIMYHUHAMH, OOBSICHEHHS
MOJIy9eHHBIX PE3YJIbTaTOB W  (HOPMYJIMPOBAHUS
BBIBOJIOB C HCIIOJH30BAHUEM HAyYHBIX ITOHATHUH,
TEOPUIi U 3aKOHOB;

6) chopMHPOBAHHOCTH  yMEHUS  BBIICIATH
CYNICCTBEHHBIC  MPHU3HAKA BHPYCOB,  KIIETOK
MPOKApHOT U 3YKapUOT, OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OpTaHU3MOB, BH/IOB,
OHOTEOIICEHO30B K SKOCHCTEM;

OCOOEHHOCTH TMPOIIECCOB OOMEHa BEIIECTB H
MpeBpaIeHus] SHEPTUHM B KIETKEe, (OTOCHHTE3A,
IIACTHYECKOTO M DHEPTeTHYECKOTO OOMeHa,
XEMOCHHTE3a, MHUTO03a, MeH03a, OIJIOJOTBOPECHHUS,




4) popMupoOBaHNS KYJIbTYPHI 310POBb:
MOHMMAaHMUS  LEHHOCTEH 3I0pOBOTO |
0e3omacHOr0 00pasza KHU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY
(bU3MYECKOMY U IICUXUUECKOMY 310pOBBIO;
coOJo/ieHNs TpaBui 0E30MacHOro OOpalleHHUs
C BEIIECTBAMH B OBITY, HIOBCEIHEBHON KHM3HU U
B TPYZOBOH JIESTENbHOCTH;

TTOHUMaHHS LEHHOCTH MpaBUII
WMHIUBHUIYAJIEHOTO " KOJUIEKTHBHOTO
0e30macHOT0  TOBEACHUS B CHUTYyalusXx,
YTPOXKAIOIINX 30POBBIO M XKHU3HU JIFOJIEH;
0CO3HAHUS MOCJIEACTBUN 1 HETIPUSATHS BPEIHBIX
MIPUBBIYEK (ynorpeGnenus QJIKOTOJI,
HApKOTHUKOB, KYpPEHHS);

5) TpynoBoro Bocnutanusi:
KOMMYHUKAaTHBHOH KOMIETEHTHOCTH B Y4eOHO-
HCCIIeA0BATENbCKOM JIeSITEILHOCTH,
0O0IIECTBEHHO TOJIE3HOH, TBOPYECKOH U JPYTHX
BU/IaX ACATEIHHOCTH;

YCTAHOBKM Ha aKTHBHOE YYacTHE B PEIICHUH
MIPAaKTHYECKNX 3a7aq COIMATBbHON
HanpaBJICHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIBI);

uWHTEpeca K  IPaKTHYECKOMY  H3YYECHHUIO
npodeccuil pa3IMYHOrO pojAa, B TOM 4YHUCIE Ha
OCHOBC NPUMEHCHHUA MPECIAMETHBIX 3HAHUHU MO
XUMMUU;

YBOXEHHA K Tpydy, JIIOAIM Tpyaa U
pe3yibTaTtaM TPyIOBOH AESTEIbHOCTH;
TOTOBHOCTH K  OCO3HaHHOMY  BEIOOpY
WHIUBUIYAJIBHON TpaeKTOpHH 00pa3oBaHuS,
Oymymeit npodeccuu u peanu3aim
COOCTBCHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM
JMYHOCTHBIX ~MHTEPECOB, CHOCOOHOCTEH K
XMMHH, HHTEPECOB U MOTpeOHOCTeH 001I1ecTBa;
6) 3K0JIOrM4eCcKOro BOCIUTAHUS
9KOJIOTUYECKH 11e7IeCO00Pa3HOr0 OTHOLICHUS K
NpUPOZE, KAaK MCTOYHUKY CYILECTBOBAHMA
JKM3HH Ha 3eMIIe;

TTOHUMaHHS rJI00aIbHOTO xapakrepa
9KOJIOTHYECKUX npobiem, BIMSTHUS
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSHHE
MIPUPOAHON U COLMANILHOM Cpelbl;

OCO3HAHHMS HEOOXOJUMOCTH  HCIHOJIb30BaHUS
JOCTH)KEHUH XWMHH JUIS PEIICHHS BOIPOCOB
paLMOHAILHOTO NPUPOJIOTIOIb30BaHNS;
AKTUBHOTO HENPHUATUS NEHCTBUM, NPUHOCSIIUX
Bpe/l OKpY’Karollei MpUpoHOil cpee, yMeHuUs

MPOTHO3UPOBATH HeO0JIaronpusITHHIE
3KOJIOTMUYECKUE MOCJIeICTBUS
TIPEANPUHUMAEMBIX JIeUCTBUI 31
NpENOTBPAILATH UX;

HaJIn4us pa3BUTOTO 9KOJIOTMYECKOI0
MBIIIJIEHUS], KOJOTUYECKOW KYJbTYPBI, OIbITA
JIEATEIbHOCTH 9KOJOTrMYECKON

HaIpaBJIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS
MMHU B TIO3HABaTeJIbHOH, KOMMYHHUKATUBHON U
COIMATLHOW MPAaKTHKE, CIOCOOHOCTH U YMEHUS
aKTHBHO MIPOTHUBOCTOATH HJIE0JIOTHH
xemooouw;

7) 1EHHOCTH HAYYHOTI'0 O3HAHMSA:

pa3BUTHS ¥ Pa3MHOXKCHHS, WHIMBHUIYaTbHOTO
pa3BuTHs oOpraHusMa (OHTOreHes3a), OOprOBI 3a
CYIIICCTBOBAHUE,

€CTECTBEHHOIO oTbopa, BHUI000pa30BaHuUs,
MPUCHIOCOOJICHHOCTH  OpPraHu3MOB K Cpele
00HTaHUSs, BIUSHUS

KOMITOHEHTOB SKOCHCTEM, AQHTPOIIOTEHHBIX
H3MEHEHUII B DKOCHCTEMAaX CBOEH MECTHOCTH,
KpPYTOBOpPOTa BEUIECTB M MPEBPAIICHNE SHEPTHH B

6mocdepe;

7) chopMupoBaHHOCTE yMEHHA IPUMEHATH
HOJTyYEeHHBIC 3HAHUA TUTSE OOBSCHEHHUS
OHMONIOrYeCKUX

NpOLIECCOB WM SIBJICHUH, U1 IPUHSATHS
MPAaKTUYCCKUX PEHICHUI B TIOBCEIHEBHOW JKU3HU C
LEJTBIO

oOecrieucHHs OE30MACHOCTH CBOETO 3IIOPOBBS U
30POBbSI  OKPYXKAIOIIUX JIFOJACH, COOJIOICHUS
3I0POBOTO

o0pasa KM3HH, HOPM TIPAaMOTHOIO MOBEACHHS B
OKpY KaIOIIeH MPUPOIHOMN Ccpelie; MOHUMAaHKEe
HEOOXOAUMOCTH  HCIIOJIb30BAHHS  JTOCTIIKCHUHN
COBPEMEHHOU OUONIOTUH U GHOTEXHOIOTHI ISt
PaIMOHATIBLHOTO MPHUPOIOTIOIL30BAHHS,

8) c(hOpMHUPOBAHHOCTh YMCHUS pelaTh
OHMOJIOTUYECKHE 3aJauu, COCTaBJIATh
TCHOTUIIMYCCKUEC

CXEMbI CKpeluBaHusd JIIsL Ppa3HbIX TUIIOB
HACIIC/IOBaHUS  IPHU3HAKOB Y  OPraHU3MOB,
COCTaBJIATh CXEMbI [IEPEHOCA BELICCTB U YHEPTHUH B
sKocUcTeMax (IIeH MUTaHMUs, TUIIEBBIC CETH);

9) chopMHPOBAaHHOCTH yMEHHH  KPUTUYECKU
OLIEHUBATh HH(POPMALINIO GUOIOTHYECKOTO
COJICp)KaHUs,  BKIIOYAIOI[YI0  IICEBIOHAYYHbIC
3HAHHUS U3 pa3IMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOM

nHGOPMALINHY, HAYYHO-IIONMYJIIPHbIE MaTepHalbl);

HHTEPIPETUPOBATH OTUYECKUE aCIIEeKTHI
COBPEMEHHBIX
HCCJIeTOBAaHUM B OuoJioruu, MEIUIIHE,

OMOTEXHOJIOTUH;  paccMaTpuBaTh  TIJI00ANBHbBIE
9KOJIOTUYECKHE  MpOOJEeMBI  COBPEMEHHOCTH,
dopMupoBaTh 10  OTHOUIEHHIO K  HHUM
COOCTBEHHYIO TIO3HUIIHIO;

10) cdopmupoBaHHOCTE yMEHHI  cO37aBaTh
COOCTBCHHBIC MTHUCHMEHHBIC U YCTHBIE COOOIIEHUS
Ha OCHOBE OwuoJyiormyeckoil HHpopManuu U3
HECKOJBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BATh
MOHSATUUHBIN

arnmapart OMOJIOTHH.




c(hOopMUPOBaHHOCTH MHPOBO33pEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKU M OOILIECTBEHHOW IPaKTUKHY;
MOHMMAaHHUS CHEUM(PUKH XHMHUH KaK HayKH,
oco3HaHus e€ pomu B  (GopMHpPOBAHHU
panmoHaIbHOTO Hay4HOTO MBIIIICHUS,
CO3JaHMU  ILEJIOCTHOTO TPEACTaBICHHA 00
OKpY’KafolleM MHpE KaK O €IMHCTBE HPHPOIBI
W YenoBeKa, B  IIO3HAHUM  IPHPOIHBIX
3aKOHOMEPHOCTEH W  pemleHHH IpolieM
COXpaHEHHs NPUPOJHOTO PABHOBECHST,;
yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH
JUIL  COBPEMEHHOW  IMBMWIM3alMU: B €&
T'YMaHUCTHUYECKOH HANpaBJICHHOCTH U Ba)KHOM
pOJM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHOU
KyJIBTYpbl, PEUIEHUH TJIOOANBHBIX Mpo0IeM
YCTOWYMBOTO  pa3BUTUSl  4elOBEYeCTBa  —
CBIPbEBOM, DHEPreTHYECKOH, IUINEBOH U
9KOJIOTUYECKOH O€30MacHOCTH, B Ppa3BUTHH
MEIUIMHBI, 00ECTIEICHNH yCIOBUH YCIIEIIHOTO
TpyZa M 3KOJIOTHYECKH KOM(OPTHOH >KM3HM
Ka)XJJOT0 WICHa O0IIIeCTRa;
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH:
IMOHUMAaHUA CYIHOCTH METOAOB IIO3HAHUA,
HCIOJIb3YEMbIX B CCTCCTBCHHBIX HayKax,
CHOCOOHOCTH  HCIIOJB30BaTh  IOJIydaeMble
3HAHUA JJIs1 aHalIu3a H 00BsACHEHHUS SBJICHUM
OKpY arolero Mupa M MNPOUCXOJAAIIUX B HEM
U3MCHCHHM, YMEHHUS JejaTh OOOCHOBaHHBIC
3aKJTIOYCHUS] Ha OCHOBE HAYYHBIX (AKTOB M
HMCIOIINXCS TAHHBIX C LENbI0 IIOJyYCHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIHO HCIOJIb30BATh
XMMHUUYECKHE 3HAHUS IS PElIeHHs MpodieM B
peabHBIX KU3HEHHBIX CUTYalusX;

MHTEpeca K IO3HAHHMI0 W HCCIIEI0BATENLCKOM
JIeATEeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY
o0pa3oBaHMIO U €caMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIYUYCHHIO HOBBIX 3HAaHUM 1O
XUMHH B COOTBETCTBUM C )KM3HCHHBIMHU
MOTPEOHOCTSIM;

HHTEpeca K 0OCOOEHHOCTSAM TpyZAa B Pa3IMIHBIX
cdepax npopeccHOHaTBHON AEATETHHOCTH.
MeTanpeaMeTHbIe pe3yabTAThI

B pesymprare OCBOGHHS TIPOTPaMMBI IO
XAMHA Ha YpPOBHE OCHOBHOTO 0OIIero
obpazoBanusi 'y  oOydaromerocss OyayT

c(hOpMHUPOBAHEI MeTalpeIMETHbIE
pe3yNbTaThl, XapakTepu3yroluecs
OBJIAJICHUEM :

1. Ilo3naBaTtenbHbIC YHHMBepcaJlbHbIE

yueOHbIe 1elicTBUS
2. Ba3oBple JIOrHYecKue JeiCTBHU:

CaMOCTOSATENIEHO (opmyMpoBaThH u
aKTyaJIM3UpOBaTh IPOOJIEMy, BCECTOPOHHE €&
paccMarpuBaTh;

OIpeleNATh UENHM  JCSATEIBHOCTH, 3aJaBas
napamMeTppl W KpPUTEPUM HX JIOCTHIKEHUS,
COOTHOCUTb  PE3YyJbTaThbl  JEATEIBHOCTH C
IIOCTABJICHHBIMU LIEJISIMM;

HCIO0JIb30BaTh IIPU OCBOEHUM 3HAHUU NPUEMBI




JIOTHYECKOTO  MBIIIJIEHUS  —  BBIIEIATH
XapaKTepHbIE MPU3HAKU MOHATUI u
yCTaHaBJIUBaTh UX B3aUMOCBS3b, HUCIIOJIB30BATh
COOTBETCTBYIOIINE TOHATHA ISl OOBSICHEHUS
OTJIEJbHBIX (DAKTOB U SIBICHUH;

BHIOMpAaTh OCHOBaHMS W  KPUTEPHH IS
KIacCU(pUKaMyM BEUMECTB M XUMHUYECKHX
peakuuii;

YCTaHaBIMBATh IPUINHHO-CIICJCTBCHHBIE CBS3H
MEXXIy N3y4acMbIMHU SIBICHUSIMH;

CTPOHUTH JIOTHYECKHUE paccyxneHus
(MVHIYKTHBHBIEC, JEAyKTUBHBIC, 110 AHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTHU M NPOTUBOPEUUS B
paccMaTpuBaeMBIX SIBICHHAX, (OPMYJIMPOBATH
BBIBOJIBI M 3aKJIFOUECHUS;

MPUMEHSTh B nporecce HIO3HAHM,
UCIIOJNIb3yeMblE B XHMHH CHMBOJHYECKHE
(3HaKoBBIE)  MOJENH,  IPeoOpa3OBEIBATH

MOJICITEHBIC TIPEICTABICHUSI — XUMHUYECKHN
3HaK  (CHMBOJ) DJJIEMEHTa, XUMHUYecKas
(hopMmyna, ypaBHEHHE XUMHUYECKOW PEAKITHH —
NP PEIICHHH yYeOHBIX IO3HABATCIBHBIX U
MPaKTUYEeCKUX 3a]ad, MPUMEHSITh Ha3BaHHBIC
MOJIC/IbHBIC TPEICTABICHUS IS BBISIBICHUS
XapaKTePHbBIX MPU3HAKOB H3y4acMbIX
BEIIIECTB ¥ XMMUYCCKUX PCAKITHA.
3. BasoBble Hccien0BaTeILCKIE AeHCTBHS
BJIANETh  OCHOBAMH  METOJOB  HAYYHOTO
MMO3HAHUS BEIIECTB U XUMHUUCCKUX PEAKIIUH;
(OpMyYIHPOBATE LENH U 33Ja4Yl UCCIICIOBAHMUA,
HCIIOJIB30BaTh [IOCTaBJICHHBIE "
CaMOCTOATENFHO C(hpOPMYIIMPOBAHHEIE BOTIPOCHI
B Ka4eCTBE MHCTPYMCHTA MMO3HAHHS U OCHOBBHI
U1 GOPMHPOBAaHUS THIIOTE3Bl IO IPOBEPKE
MIPAaBUIILHOCTH BBICKA3BIBAEMBIX CYKICHUH;
BJIAJIETh HaBBIKAMU CaMOCTOSTEILHOTO
IUTAHUPOBAHHUS W TPOBEICHHS YUYCHHYECKUX
9KCIICPUMCHTOB, COBEPIICHCTBOBATh YMEHHS
HaOJII0JaTh 3a XO0JI0M nporecca,
CaMOCTOSTEILHO MIPOTHO3UPOBATH €ero
pe3ynpTar, (GOpMYIHPOBaTH OOOOIIEHUS U
BBIBOJIBI OTHOCHTEJIHLHO JIOCTOBEPHOCTH
pe3yIBTaToOB HCCIIEIOBAHUS, COCTaBJIATh
000CHOBaHHBIH OTYET O MPOJICITAHHON padoTe;
puoOpeTaTh OIIBIT YYCHUIECKOH
HCCJIEIOBATEIHLCKOM H MIPOEKTHON
NESITEJIBHOCTH, TMPOSBISATh  CIIOCOOHOCTh W
FOTOBHOCTh K  CAMOCTOSITCIbHOMY  IOHCKY
METOJOB  PEIICHUS MPAKTHYECKUX  3aiad,
MIPUMEHCHUIO PA3JIUYHBIX METO/IOB [TO3HAHUS.
4. Pa6oTa c undopmanueii:
OPUEHTHUPOBAThCS B PAa3IMYHBIX HCTOYHHKAX
nHpOpMaNUH (HAyYHO-TIOMYJISIpHAS JINTepaTypa
XUMHUYECKOTO COJICpKaHUS, CIIpaBOYHBIC
mocodus1, pecypcel IHTEepHETA), aHATU3UPOBATH
HHPOPMAILIMIO PA3TMYHBIX BUAOB H  (QOpM
MPEJCTABICHAS, KPUTUYECKU OICHHUBATh €6
JIOCTOBEPHOCTH U HEITPOTHBOPESYHBOCTE;
(dbopMyaMpOBaTh  3ampOCBl W IPUMEHSTH
pa3jiMYHbIC METOIBI IIPH IOMCKE U OTOOpe
nH(pOpMaNK, HEOOXOJUMON IS BBITIOJHEHUS
y4eOHBIX 33724 ONpeacaEHHOTO TUIIA,




npuodperaTh OTIBIT UCIIONIb30BAHMS
nH(pOpPMaLMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3INUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSATENIbHO ~ BHIOMpAaTh  ONTHMAJIBHYIO
¢dopMmy mpezncraBieHusT MHPOPMALMH (CXEMBI,
rpaduky, aUarpamMMbl, TaOJHLBI, PUCYHKH U
apyrue);

UCTIONB30BaTh HAYYHBIM S3bIK B KadecTBE
cpeactBa mpu  paboTe € XUMHYECKOH
nHpopManmel: NPUMEHATh MEXIPEAMETHBIC
(pm3mueckne W MareMaTH4decKWe) 3HAaKH U
CHUMBOJIHI, (bopMyIIHL, ab0peBUaTypHI,
HOMEHKJIATYypY;

UCIIONB30BaTh W ITIPE0Opa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH.

5.  KoMMyHHKaTHBHbIE yHHBEpCAJbHBIE
Y4yeOHbIe JeficTBHA:

3aJaBaTh BOIPOCHI MO CYIIECTBY 00CyKaaeMoit
TEMBl B XOJA€ [AHAJIOTa W/WIA JUCKYCCHH,
BBICKA3bIBaTh HICH, (POPMYIMPOBaTH CBOU
NPEATIOKEHUS ~ OTHOCHUTEIHHO  BBIIOJIHEHHS
TIPEATI0KEHHOM 3a1aum;

BBICTYIIaTh C TPE3CHTAIied pe3ylIbTaToB
MIO3HABATEJILHON JIESTEIbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIBHO ~ MJIM ~ COBMECTHO  CO
CBEPCTHUKAMU npu BBITIOJTHEHUH
XMMHYECKOTO 3KCIIEPUMEHTa, MPAKTHYECKOM
paboOTBl MO  HCCIENOBaHHIO  CBOWCTB
M3y4YaeMbIX BEIIECTB, peajiM3aluy y4eOHOro
npoekta ¥ (OpMyIHpOBaTh BBIBOABI IO
pe3ynbTataM NPOBEAEHHBIX HCCIECIOBAaHUN
MyTEM COTJIACOBAaHHMS MO3MIMHA B  XOJe
o0cyxneHus 1 0OMeHa MHCHHUSIMHU.

6. PerynsiTuBHbIEe YHHBepCAJIbHbIE YieOHBIE
nefcTBus

CaMOCTOSATENIFHO MJIAHUPOBATh M OCYIIECTBIATh
CBOIO II03HABATENIBHYIO JIeSITETIbHOCTb,
ompenerss e€ Lenu U 3aJ1a4u, KOHTPOJIUPOBATh
U 1O Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
IIpeAJaraéMblii  QJIrOpUTM  JEUCTBUM  IIpuU
BBINIOJTHEHUH YYEOHBIX M HCCIIET0BATEIBCKUX
3amad, BBIOMpaTh Hamboiee 3PPEKTHBHBIN
crnoco®d uxX pemieHus ¢ Y4ETOM IIOJTyYEeHUS
HOBBIX 3HAHMH O BEIIECTBAX U XHMHYECKHX
peaKIusIX;

OCYIIECTBIISATH CaMOKOHTPOJIb CBOEH
JeSITeIbHOCTH Ha OCHOBE CcaMOaHalu3a H
CaMOOIICHKH.




2. CTPYKTYPA U COJEPKAHUE YYEBHOT' O IPEJIMETA IIVIIL.

2.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHOI padoThl

02 Buoaorus

Bupg yueOHoii padoThI

Obvem uacos

O0beM 00pa3oBaTeIbHOI NPOrpaMMbl y4eOHOT0 IpeaMeTa

MakcumaJibHasl yueOHas Harpy3Ka (Bcero) 142
O0s3aTenbHasl ayIMTOPHAs yuyeOHasi HATPY3Ka (Bcero) 142
Teopernueckoe o0yueHue 72
[IpakTHyeckue 3aHATHS 70

Hrorosas arrectamus B popme 3k3amena (2 cemecTp)




2.2. TemaTuveckuii IiiaH u coaep:xkanmne yueonoro npeamera ITYIL 02 Bbuosorus

HaumenoBanue Conep:xaHue yueOHOIr0o MaTepuaJa, 1adopaTopHbie padoThl U NPAKTHYECKHE 3aHATHS, O0bem Koawbl
pa3/iesioB U TeM caMoCTOsITe/IbHasi padoTa o0y4yarommxcs 4acoB IIAHUPYEMBbIX
pe3yJbTaToB,
¢dopmupoBanmio
KOTOPBIX
crocoocTByeT
3JIeMEeHT
MPOrpaMMblI
1 2 3 5
BBenenue Coaep:xxaHue y4eOHOro MaTepuaJia 4 OK 1, OK 2, OK 3,
1 OObekT u3yueHUs OWONOrMM — XuBas mpupona. lIpu3HaKU KUBBIX OPTraHU3MOB. 2 OK 4, OK 5, OK 6,
MHoroo6pasue JKUBbIX OpPraHHU3MOB OK 7, OK 8, OK 9,
2 | YpoBHeBas OpraHu3alus >KHBOM MPUPOJIBI U IBOJIOLHUS IIK 3.5, 11K 4.1
3 | O6uume 3aKOHOMEPHOCTH OHOJIOTHU ITP 1-10
4 | [Ipeamer wusyuenuss obOoOmaromero kypca «buosorus», menu u 3amadu  Kypca. JIP 1-7
M3ydeHnne OCHOBHBIX 3aKOHOMEPHOCTEH BO3SHUKHOBEHMS, Pa3BUTHUS U CYIIECTBOBAHUS MP 1-6
YKU3HU Ha 3eMJie U COBPEMEHHOM ee opraHu3aluu
5 | Ponp 6uonoruu B popMHUpOBAaHMH COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa
U B Ipo(heCCHOHATIbHON JESITeIbHOCTH JIHOJIeH
6 | CobmroneHne npaBuiI MOBEACHUS B MIPUPOJIE, OEpPEeKHOE OTHOIIEHUE K OMOIOTHYECKUM
0o0BbeKTaM (pacTeHMsIM M JKUBOTHBIM U MX COOOIIECTBAM) U UX OXpaHa
7 | CBs3u OMOJOrMM C OOILIECTBEHHBIMH, TEXHHYECKMMU M JPYTMMH €CTECTBEHHBIMH
HayKaMH, a Takxke ¢ Oynyuield npodeccuoHaIbHOM JesITeIbHOCTBIO.
IIpakTuyeckoe 3ansaTue Ne 1 «Metobl Onosiorun» 2
Pa3nes 1. OcHOBBI HIUTOJIOTHH 30
Tema 1.1. Knerka | Comep:kaHue y4eOHOro MarepuaJjia 6 OK 1, OK 2, OK 3,
— 3JIEMEHTapHAas 1 Kiietka — aemeHTapHas )KMBasi CUCTEMa BCEX )KUBBIX OPraHU3MOB 2 OK 4, OK 5, OK 6,
CAMHUIA BCCX 2 | KieTka — OCHOBHAsi CTPYKTYPHO-(YHKIMOHAJIbHAS €IMHUIIA BCEX KUBBIX OPraHU3MOB OK'7, OK 8, OK 9,
KUBBIX 3 | KieTku 1 ux pazHoo0pas3ie B MHOTOKJIETOYHOM OPraHU3ME IIK 3.5, 11K 4.1
OpraHu3MOB 4 | JluddepeHnnpoBKa KIETOK P 1-10
5 | KnerouHas Teopusi CTpOEHHsI OpraHU3MOB JIP 1-7
JlabopaTopnas pabora Ne 1 «l3yuyeHne KIeToK pacTeHHI U KUBOTHBIX 110J MUKPOCKOIIOM 2 MP 1-
Ha FOTOBBIX MUKPOIIpENaparax, MX OMHUCAHHE
JlaGopaTtopnas paGora Ne 2 «l3yueHue pa3HOOOpa3us KJIETOK B MHOTOKJIETOYHOM 2




OpTraHu3MeE»

Conep:kaHue y4eOHOI0 MaTepuaia 8 OK 1, OK 2, OK 3,
Tema 1.2. 1 Heoprannueckue BeniecTBa KJIECTKH: BOJIa U MUHEpaJIbHbIC BEIIECTBA 4 OK 4, OK 5, OK 6,
Xumuueckas 2 | Benku u ux ponb B KIeTKe OK7, OK 8, OK9,
opraHu3anus KJICTKHY 3 ymeBo;[H U UX POJIb B KJICTKE 11K 3.5, IIK 4.1
4 | Jlunuasl U MX POJIh B KJIETKE 1P 1-10
5 | HyknenHoBbI€ KUCIOTHI U UX POJIb B KJIETKE JIP 1-7
JlaGopaTopnasi pa6oTa Ne 3 « M3ydyeHrne XMMHUYECKOTO COCTaBa KIJIETOK JKUBBIX OPTraHU3MOB) 2 MP 1-6
JladopaTopnasi padora Ne 4 «/3ydyeHue AeHCTBUS KEITYJOUHOTO COKA HA OCIKH, NEeHCTBHS 2
CJIFOHBI — Ha KpaxMajn
Tema 1.3. Conep:kaHue y4eOHOT0 MaTepuaJia 8 OK 1, OK 2, OK 3,
CtpoeHue KIeTKu 1 |IIpokapuoTuyeckue 1 3yKapuOTHUYECKHE KIETKU 4 OK 4, OK 5, OK 6,
2 | Bupycel kak HeksieTouHas opMa KU3HHM U UX 3HAYECHUE OK 7, OK 8, OK 9,
3 | Bopnba c BUpYCHBIMHU 3a00JICBAHUSAMH YEJIOBEKA U BOIHBIX KUBOTHBIX IK 3.5, TIK 4.1
4 |IluromiasMa ¥ KIE€TOYHAs MeEMOpaHa: CTpoeHHe M (PyHKIUK 1P 1-10
5 | Opranounsl kietkd (MuToxoHApHH, prbocombl, DIIC, sapo, JTU30COMBI, KOMILIEKC JIP 1-7
["onbkn): ctpoenue U QyHKIHUU MP 1-6
JlabopaTopnasi pabora Ne 5 «[IpuroroBiieHre 1 onucaHne MUKPOIPENapaToB KIETOK 2
pactermii. CpaBHEHHE CTPOCHHUS KIIETOK PACTEHUH W dKUBOTHBIX 11O TOTOBBIM
MUKpOTIpenapaTam»
IMpakTnyeckoe 3ansitue Ne 2 «BbIsgBIEHHE OCOOCHHOCTEH CTPOCHHUS DPACTHTEIBHBIX W 2
YKUBOTHBIX KJIIETOK
Tema 1.4. O0men | CoaepxxaHue y4eOHOIo MaTepuaJia 8 OK 1, OK 2, OK 3,
BEIIECTB U 1 | Ilnmactuyeckuii 0OMeH 4 OK 4, OK 5, OK 6,
TpeBpalieHue 2 | DHepreTuyeckuii 0OMeH OK 7, OK &, OK 9,
9Hepruu B ki1eTke | 3 | CrpoeHue v GYHKIHH XPOMOCOM [IK 3.5, 11K 4.1
4 | JHK — HocuTenpb HacleACTBEHHON WH(MOpMaluu ITP 1-10
5 | Pemmkanms JIHK. Ten. 'enernaeckuii kox JIP 1-7
6 | buocunTtes Genka MP 1-6
IMpakTuyeckoe 3ansaTue Ne 3 PenieHne 3aanuii mo reme «brnocuHTtes Oenkay 2
Koutposbnas padora Ne 1 no teme «OCHOBBI ITUTOJIOTHIY 2
Pa3nen 2. PazMHoOKeHHe M HHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB 16
Tema 2.1. Copaepxxanue yueOHOro MmarepuaJia 10 OK 1, OK 2, OK 3,
Pasmuoxenune — 1 | Opranusm — equHoe 11enoe. MHoroo0Opa3ue OpraHu3MoB 4 OK 4, OK 5, OK 6,
BaXKHEMHIIIEE 2 | PasMHOXKeHHE — BayKHEMIIEE CBOWCTBO KUBBIX OPTAHU3MOB OK 7, OK 8, OK 9,




cBoiicTBO kMBBIX | 3 | CnocoObl MOJIOBOTO M OECIIONIOr0 Pa3MHOKEHUS [IK 3.5, 11K 4.1
OpraHU3MOB 4 | Meiio3 ITP 1-10
5 | Muto3 JIP 1-7
JlaGopaTtopnas padora Ne 6 «3yueHue npoiiecca oo J0TBOPEHUS HA TPUMEPE IIBETKOBBIX 2 MP 1-6
pacTeHUN»
JlaGopatopnas pabdora Ne 7 «PaccMoTpeHre MUKponpenapaToB ¢ ASJSIIMMUCS KIIETKaMU 2
pacTeHUN»
Jla6opaTopuasi pa6ora Ne 8 «M3yueHne 0coOEHHOCTEH CTPOSHUS MOJIOBBIX KIIETOK) 2
Tema 2.2. Conep:kaHue y4eOHOI0 MaTepuaa 6 OK I, OK 2, OK 3,
NunuBuayansHoe 1 | nauBuayanbHOE pa3BUTHE OPraHU3Ma 4 OK 4, OK 5, OK 6,
pa3BUTHE 2 | DOMOpuoHaNbHBIM 9Tan oHTorene3a. OCHOBHbIE CTaUU SMOPHOHATHHOTO Pa3BUTHUS OK 7, OK 8, OK 9,
OpraHu3MOB 3 | IMoctomOpuoHanbHOE passuTHE. [IpUUKMHbBI HAPYIIEHUH B Pa3BUTHH OPTraHU3MOB. IIK 3.5, 11K 4.1
4 | CXoICTBO 3apOAbIIIeH MpeICTaBUTENEH Pa3HbIX TPYIIN MO3BOHOYHBIX KaK 1P 1-10
CBHJIETENILCTBO X HBOJIOIMOHHOTO POJICTBA JIP 1-7
5 | PemponyktuBHOe  3m0poBhe.  [locrnencTBusi — BIMSIHMSL — aJKOTOJIA,  HUKOTHHA, MP 1-6
HApPKOTUYECKUX BEIICCTB, 3arps3HCHHSI CPEIbl M AJICKTPOMATHUTHBIX H3IIyYCHUH Ha
pa3BUTHE YETIOBEKa
IIpakTuyeckoe 3ansaTue Ne 4: «BnusHue XUMHUECKUX U (PU3NUECKUX 3arps3HUTENECH Ha 2
JKUBBIC OPTaHU3MBI»
Pa3nea 3. OcHOBBI TeHETHKH H CeJICKIINH 36
Tema 3.1. Ocuossl | Conep:xkaHue y4eOHOro MaTepuaJia 26 OK 1, OK 2, OK 3,
T€HETUKU 1 | I'eHeTuka — HayKa 0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHUYHNBOCTH OPTaHU3MOB 10 OK 4, OK 5, OK 6,
2 | I'enernueckas TSpPMUHOJIOTHSI M CHMBOJIMKA OK 7, OK 8§, OK 9,
3 | 3akoHbl reHeTHKH, ycTaHOBIeHHbIE . Menienem MK 3.5, 1K 4.1
4 | MoHorubpuaHoe U AUTHOPUIHOE CKPEIIUBAHUE ITP 1-10
5 | XpoMocoMHas TeOpHs HAC/IEACTBEHHOCTH JIP 1-7
6 | I'eneruka mona. CuenjaeHHoe C MOJOM HAaClIeJOBaHHE MP 1-6
7 | 3HaveHWe TeHEeTUKH TSI CEJICKITUN, MEIWIMHBI M BETCPUHAPUN
8 | HacnenctBenHble 00JIe3HH YEIOBEKA, UX MPUYUHBI U TPODUIAKTHKA
9 | 3aKkOHOMEPHOCTH U3MEHIMBOCTH
10 | HacnencTBeHHas WIIM TeHOTUIIHYECKAs H3MEHUYHUBOCTD
11 | MoaudukanroHHas ”3MEHYUBOCTh
JlabopaTopHasi pa6ota Ne 9 «AHaim3 MOJM(HUKAIIMOHHONM W3MEHYHMBOCTH Ha IpPUMEpe 2

PACTUTCIILHBIX OPIraHU3MOB»




JlaGopaTtopHas pa6ora Ne 10 «BpisiBlieHHEe MyTareHOB B OKpY>KalolIel cpeie U KOCBEHHas 2
OLIEHKA MX BJIMSHUS Ha OPraHU3M»
IIpakTyeckoe 3ansaTHe Ne 5 «Pemienue 3ajjau Ha MOHOTHOPUAHOE CKPEIMBAHUE» 2
IIpakTnyeckoe 3ansaTue Ne 6 «Pemenue 3agad Ha JUTHOPUAHOE CKPEIIUBAHUE) 2
IIpakTnyeckoe 3anaTHe Ne 7 «Pemienue 3a7ay Ha HaclIeJOBaHUE NIPU3HAKOB CLEIJIEHHBIX C
I0JIOM» 2
IIpakTuyeckoe 3ansaTue Ne 8 «CocraBlieHHE CXEMbI POJOCIOBHON CBOCH CEMbH» 2
IIpakTnyeckoe 3ansitue Ne 9O «Pemenne reHeTHdYecKMX 3a7ad Ha COCTaBIICHHE 2
POJOCIOBHBIX)»
Kontpoabnas padora Ne 2 «Pelienue reHeTHYECKUX 337121 2
Tema 3.2. OcnoBbl | Conep:kanue y4e0HOro MaTepuajia 10 OK 1, OK 2, OK 3,
CENEKIINHU 1 | OcHOBHBIC METO/IBI CEICKIIMH: THOPHIU3AIUS U UCKYCCTBEHHBINH 0TOOD 4 OK 4, OK 5, OK 6,
2 | OcCHOBHBIE JOCTH)KEHUS COBPEMEHHOW CEJEeKIMH KYJbTYpHBIX PACTEHHH, JOMAIIHUX OK 7, OK8&,0K9,
JKHMBOTHBIX M MEKPOOPIaHU3MOB IIK 3.5,1IK 4.1
3 | buorexHonorus, ee JOCTHKEHHSI U TIEPCICKTHBBI PA3BUTHS 1P 1-10
4 | I'eneTHKa — TEOpETHUYECKAsi OCHOBA CEJICKIIH JIP 1-7
5 | OnomanIHUBaHKE )KUBOTHBIX M BBIPAIIMBAHUE KYJIbTYPHBIX PACTCHUN — HadaIbHbIC MP 1-6
9Talbl CEeNEeKIUU
6 | Yuenne H.W. BaBuiioBa o IieHTpax MHOTOOOpa3us ¥ MMPOUCXOXKICHHS KYJIbTYypPHBIX
pacTeHui
IIpakTnyeckoe 3ansiTue Ne 10 «IIpuMeHeHHEe TeHETUUECKUX 3aKOHOB B CEJICKIIUID) 2
JlabopaTopnass padora Ne 11 «M3ydyeHue M3MEHUYMBOCTH, KPUTEPHEB BHJA, PE3YJITATOB 2
HCKYCCTBEHHOI'O OTOOpa»
KonTposbHas padora Ne 3 «bronornueckre TEpMUHbBI) 2
Pa3znen 4. DBoIIOIMOHHOE YUCHHE 22
Tema 4.1. Copaepxxanue yueOHOro MmarepuaJia 4 OK 1, OK 2, OK 3,
Hcropus passutusa | 1 | Micropusi pa3BUTHS 3BOJIIOLIMOHHBIX Ml 4 OK 4, OK 5, OK 6,
9BOJTIOLIMOHHBIX 2 | Bnauenne pabot K. Jluanes, XK.B. Jlamapka B pa3BUTHH SBOJIFOIMOHHBIX HIICH B OK7, OK 8, OK 9,
uaeu OMOJIOrUr IIK 3.5, TIK 4.1
3 | OsomonmonHoe yuenue Y. Jlapsuna P 1-10
4 | Poib 3BOIOIMOHHOTO YYeHHS B (JOPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYUHOM JIP 1-7
KapTUHbI MUpa. CHHTETHYECKAs! TEOPUsl IBOTIOLIMU MP 1-6
Tema 4.2. Copaepxxanue yueOHOIro MaTepuasia 4 OK 1, OK 2, OK 3,
JIBUXKyIIHME CUTTBI 1 JIBMKyI1IME CUITBI 3BOJIIOLIMHI 4 OK 4, OK 5, OK 6,
3BOJIOLMH 2 | EcrecTBeHHBIH 0TOOP ¥ ero GOPMEI OK7, OK 8, OK9,




Tema 4.3. Coaep:xanue yueOHOro MaTepHuaJia 6 [IK 3.5, 11K 4.1
MuKposBOIIOIHS 1 | CoBpemennsie npezacTaBiaeHus o Bugooopazosanuu (C.C. Uersepukos, U.1. 4 ITP 1-10
[[Imanibraysen) JIP 1-7
2 | Konuenmus Buia, €ro KpUTepHU MP 1-6
3 | [onynsius — CTpYKTYpHAsi €IUHUIA BUIA U YBOJIIOLIUN
JladopaTopnasi padora Ne 12 «Onucanue ocoOelt 0THOTO BH/IA 110 MOP(OTOTHUECKOMY 2
KPUTEPHUIO)»
Tema 4.4. Copnepxxanue yuyeOHOro MmarepuaJia 8
Maxkpoossomronuss | 1 | Makpoasposonus. Jloka3areabCTBa BOITIOIUN 4
2 | IlpyunHbI BEIMUPAHHS BHIOB
JladopaTopnasi padora Ne 13 «BpIsiBlIeHHE H3MEHYMBOCTH Y 0COOEH OJIHOTO BHJIa» 2
Kontposbnas padora Ne 4 no teMe «IBOJTIONMOHHOE YUCHUE)» 2
Paspnen 5. UcTopusi pa3sBUTHS JKU3HHM HA 3eMJle 8
Tema 5.1. Vctopus | Conepxxkanune yueGHOro MmaTepuajia 8 OK 1, OK 2, OK 3,
pa3BUTHUSA KU3HU 1 | I'unoTe3bl NPOUCXOKIACHHUSI JKUZHU 6 OK 4, OK 5, OK 6,
Ha 3eMIIe 2 | Kpartkas ucTOpUs pa3BUTHs OPTaHMYECKOr0 MUpPa OK7, OK 8, OK9,
3 | YcokHEHNE KMBBIX OPTaHM3MOB Ha 3emje B mporecce 3Bomronuu. COBPEMEHHBIE IIK 3.5, TIK 4.1
TUINOTE3bI [P 1-10
0 MPOUCXOXKJECHUHU YEJIOBEKA JIP 1-7
4 | Jloka3zaTenbCcTBa POJCTBA 4YEJOBEKa C MIEKOMUTAIOMIMMH >KUBOTHBIMU. DBOIIOLHS MP 1-6
YeJIoBeKa
5 | EnuHCTBO MPOUCXO0XKACHUS YEIIOBEYECKUX pac
JladopaTopnasi pa6ora Ne 14 «AHanmu3 W OIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOKICHUS 2
YeIIOBEKay
Pa3nen 6. OCHOBBI IK0JIOTHH 24
Tema 6.1. Coaep:xxaHue y4eOHOro MaTepuaJia 18 OK 1, OK 2, OK 3,
OcCHOBHEBIE 1 DKOJIOTHUS — HayKa O B3aMMOOTHOIIICHUSIX OPTaHU3MOB MEXIy COOOM U OKPYKAIOIIEH 6 OK 4, OK 5, OK 6,

IIOHSTHS DKOJIOTHH

cpenou

2 | Dkonoruueckue GpakTOpbl, UX 3HAYCHUE B )KU3HU OPraHU3MOB. DKOJIOTHYECKHE
CUCTEMBbI

3 | BuyoBas u mpocTpaHCTBEHHAs CTPYKTypa IKOCHCTEM

4 | IlumeBsle CBA3M, KPYTOBOPOT BELECTB M NMPEBPAIllEHUE SHEPTHH B SKOCUCTEMAX

5 MexBUAOBBIE B3aMMOOTHOIICHUA B CI/IM6I/I03,

XUIMHUYCCTBO, ITAPA3UTHU3IM

JKOCUCTEME:  KOHKYPEHIIMS,

6 HckyccTBeHHBIE COOOIIECTBA — ATPOIKOCUCTEMBI U YPOOIKOCHCTEMBI

OK7, OK8,0K9,
IIK 3.5, 11K 4.1

ITP 1-10

JIP 1-7

MP 1-6




JlabopaTopnass padora Ne 15 «CocraBieHue cxeM Iepelaud BEIECTBA U DHEPrUU B 10
IKOCHUCTEMEN
JlaGopaTtopnas padora Ne 16 «l3yueHne mnpuCIIOCOOICHHOCTH OPraHU3MOB K Cpene
o0uTaHUS
JlabopaTtopnass paGora Ne 1/ «lccienoBaHue uW3MEHEHHH B 3KOCUCTEMAax Ha
OMOJIOTHYECKUX MOJIEISX (aKBaAPHYM )»
JlaGopatopnas pa6ora Ne 18 «CpaBHuTeNbHAS XapaKTEPUCTHKA MPUPOIHBIX 3KOCUCTEM U
arposKOCHCTEM»
JlaGopaTopnas padora Ne 19 «OreHka KauecTBa OKPYKAIOLIECH CpeIbh»
KonTposabnas padora Ne 5 no teMe «OCHOBBI 9KOJIOTHI 2
Tema 6.2. Coaep:xxaHue yueOHOIro MaTepuaJia 6 OK 1, OK 2, OK 3,
buocdepa — 1 W3menenus B Ouochepe 4 OK 4, OK 5, OK 6,
riao0anbHas 2 | IocnencTBus IeATENLHOCTH 4YeEJIOBEKA B OKpyXkaromieil cpene. [o0anbHbIe OK 7, OK 8, 0K 9,
JKOCHCTEMA 9KOJIOTHYECKUE MPOOIEMBl U IYTH UX peILCHHS 1K 3.5, IIK 4.1
3 | Bo3aeiictBHe TIPOM3BOACTBEHHON [EATCIBHOCTH B O0JacTH CBOeW OymyIiei ITP 1-10
npoeccur Ha OKPYIKAIOLIYIO CPERY JIP 1-7
4 | Dkojorus Kak TeOpeTHuYecKass OCHOBAa pAlMOHAIBHOIO IPHUPOJIONOJIBL30BAHUS U MP 1-6
OXpaHBbI
PUPOJIBI
5 | IlpaBuia moBeaeHMs JIIOACH B OKPY KaIOIIEH MPUPOTHON Cpelie
6 | buocdepa — rmobanpHas sKocucTEMA
7 | Yuenue B.M. Bepuazackoro o 6uocgepe. Posb )KuBbIX Opranu3smMoB B Ouocdepe
8 | buomacca. KpyroBopor BaxHEHWIIMX OMOTEHHBIX 3JEMEHTOB (Ha MpHUMeEpe YIiiepoaa,
aszoTa u JAp.) B bumocdepe
JlabopaTopnasi pabora Ne 20 « AHaJIM3 9KOJOTHUECKHUX TPOOIEM) 2
Paznen 7. buonnka 4
Tema 7.1. buonuka | Comepxkanue y4eGHOro MmaTepuaja 4 OK 1, OK 2, OK 3,
1 | buoHuKa Kak OJHO W3 HamNpaBieHUN OHMOJIOTMU M KUOEPHETUKH, paccMaTpUBAroOIIee 2 OK 4, OK 5, OK 6,
0CO0eHHOCTH MOP(HODHU3NOIIOTHIECKON OpTraHU3aIliU JKHBBIX OPTraHU3MOB U HUX OK 7, OK &, OK 9,
HCIIOJIb30BAHUE IS CO3[aHUsl COBEPIIEHHBIX TEXHUYECKUX CHCTEM M YCTPOMCTB IO IIK 3.5, 11K 4.1
AHAJIOTUU C KUBBIMU CUCTEMAMU ITP 1-10
2 | [IpuHIUOBI U TPUMEPHI UCIIOIB30BAHMS B XO3AHCTBEHHOM IEATEbHOCTH JIF0IeH JIP 1-7
MOP(ODYHKIIMOHATIBHBIX YePT OPraHU3aI[MH PACTCHHUI U JXUBOTHBIX. MP 1-6
Oo0s3aTesIbHAsI AyTUTOPHAsE Y4eOHasi HAarpy3Ka 144
Bcero MakcumajibHas yyeOHasi HATPy3Ka 144




3. YCJOBUS PEAJIMBALIMUA YYEBHOI'O NIPEAMETA IIVYIIL. 02 BbuoJjorus
3.1. TpeboBaHMsA K MMHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH 0
Peanuzanus yuebHoro npeamera TpedyeT Hanuuus yueOHoro kabunera «Xumus u buonorus»
O6opynoBanune yueOHOro KabMHeTa:
Pabouee mecto npenonaBaresns — 1 mT.
Pabouee mecto oOyuaronuxcs — 26 mrT.
1. KoMIbroTEpHBIN CTOJT
2. Hlkadbl KHUKHBIE
3. Jlocka
4. Ctenpsl
TexHnuyeckue cpeacTBa 00y4eHus :
1.  ABTtomaTtu3mpoBaHHOE pabouyee MECTO MpernoaBaTers;

2. 9KpaH;
3. IIpoexrop;
4,  Ilpunrep;

5.  Akycruueckas cUCTEMA.
Y4eoHO — MeTOANYECKHH KOMILTIEKC;

Tabaunel no TeMam:

Kputepuu Buaa.

[TonysAmum.

HckyccTBeHHBIH O0TOOP.

Bopwba 3a cymiecTBoBaHHE.
EcrecTBenHsbIit oTOO0D.
[Tpucnoco0s1eMOCTh OPraHU3MOB.
Hcropus pa3BUTHS )KU3HU HA 3eMII€.
OTanbl CTAaHOBJIEHUS YEJIOBEKA.
JlokazaTenbcTBa MPOUCXOKACHUS YEIIOBEKA OT
KUBOTHBIX.

10. PacrutenbHas ¥ )KUBOTHAS KICTKH.
11. CtpoeHue pacTUTENBHOM KIETKH.

CoNoOA~WNE

12. Bupycs.

13. bBenku.

14. HyxnenHOBbIE KUCIIOTHI.
15. ATO

16. bBuocunres Oenka.

17. ®orocunres.

18. JlenmeHue KJICTKH.

19. OmnogoTBOpeHue.

20. HuamuBuayanbHOE pa3BUTHE OPTaHU3MA.

21. MoHoruOpuIHOE CKpEeIIMBaHuUE.

22. JluruOpuaHOe CKpelIBaHUE.

23. T'eneruka momna.

24. ®opMbI N3MEHYHBOCTH.

25. LleHTpsl MHOTO0Opa3Hsl U TPOUCXOKACHUS JOMAITHUX
pacTeHui.

26. Tlomummouusi.

27. Pa6otel .B. MuuypuHa.

28. buoreoreHo3 1yOpaBhI.

29. DbBuoreoreHos BogoeMa

30. buocdepa

31. bBuomacca cymm u okeaHa



I'epO6apHbie maTepuabi:

NG~ WNE

U3MECHYUBOCTD
HCKYCCTBEHHBIH 0TOOD
apomopho3
UIMO0A A TALIUS
JIeTeHepaIHsI

(GeHOTHUI, TEHOTHII
MIOJIUITIION AU

OTAaJICHHAs THOPUIM3AITHSI

3.2. UudgopmanuonHoe odecriedeHne 00yueHust

Ilepeyenb pexomMeHayeMbIX Yy4eOHBIX H3AaHMi, UHTepHeT-pecypcoB, ONOJHUTEIbHOMI
JINTEPATYpPbI

OcCHOBHBIC HICTOYHUKHU:

1.

2.

benses M. K., Ipmmmun I'. M., Ky3sunenosa JI. H., Ca6nuna O. B., lllymusiii B. K. buonorus.
10 xacc: 6a30BbIif ypoBeHb, 2022.

benses 1. K., bopoaun I1. M., demvmmun I'. M., Kysuenosa JI. H., Cabnuna O. B., Ceprees
M. T'. buonorus. 11 knacc: 6a30Bbiii ypoBeHb, 2022.

I[OHOJIHHTeJ'[beIe HCTOYHMUKU:

1.

5.

6.

KoncrantunoB B.M. buonorus nmns mnpodeccuii M CrHeNHAIBHOCTEH TEXHUYECKOTO U
€CTECTBCHHO-HAYYHOTO0 TpoQwiIei: Y4eOHMK I CTYA.YUIPSKISHMH cpea.  1mpod.
obpazoBanus/ B.M. Koncrantunos, A,I', PezanoB, E,O, ®aneea; monx pen.B,M,
KoncrantunoBa. - 8-e uzn., crep. - M.: U3narensckuii nentp "Axagemus”, 2019.- 336 c.

Mycradun, A.I'. buonorus: yue6nuk / Mycradpun A.I'., 3axapos B.b. — Mocksa: KuoPyec,

2020 — 423 ¢ — (CIO). — ISBN 978-5-406-07514-2. — URL:
https://book.ru/book/932501 — TekcT: 3JIEeKTPOHHBIN.

Mawmonros, C.I'. Obmas 6uosnorusi: yueOnuk / Mamontos C.I'., 3axapos B.b. — Mocksa:
KnoPyc, 2020. — 323 c. — (CIIO). — ISBN 978-5-4- 1 »5k3.06-07702-3. — URL:
https://book.ru/book/933564 — TekcT: 3JeKTPOHHBII

Konecuukos, C.M. O6mas Ouonorus: yuedHoe mocodue / KonecuukoB C.M. — Mocksa:
KnoPyc, 2020. — 287 c. — (CIIO). — ISBN 978-5-406-07383-4. — URL:

https://book.ru/book/932113 — TekcT: 371eKTPOHHBIH.

[Tonomapena 1.H., Kopaunosa O.A., Jlomununa E.H. OGmas 6uonorus. 10 k. YueOHUK. —
M., 2002.

[Tonomapena 1.H., Kopaunosa O.A., Jlomununa E.H. O6mas Oouonorus. 11 k1. Yuebnuk. —
M., 2002.

HNHuTepHeT-pecypcebl:

1.

2.

3.

o

Enunnas xomnekuus 1u@poBeIX 00pa3oBaTeNbHBIX pecypcoB. - Pexum pgoctyna:
http://school-collection.edu.ru/catalog/

@denepanbHbIil 1IEHTp HWHPOPMAIMOHHO-00pa30BaTENbHBIX pecypcoB. — PexxuMm poctyna:
http://fcior.edu.ru;

MunucrepctBo  obpazoBanust ~ Poccuiickoit ~ ®enmepaumu. -  Pexum  jpocrymna:
http://www.ed.gov.ru;

Hanuonaneneiii mopran "Poccuiickuii 061eo0pazoBaTenbHblil HopTamy. - Pexum pocrymna:
http://www.school.edu.ru;

EcrecTBeHHOHayUHBII 00pa3oBaTenbHbINA OpTall. - Pexxum gocryma: http://en.edu.ru;
®denepanbHbli  MEHTPp WHOOPMAIITMOHHO-00PA30BATEBHBIX  PECYpPCOB.  [DIEKTPOHHBIN
pecypc]: YueOHo-MeToaruecKue MaTepuaiibl. — Pexxum qoctymna: www.fcior.edu.ru;
OnekTpoHHass ~ OubnmMoTeka.  DJEKTpoHHble  yuyeOHuMKU. -  Pexum — gocryna:
http://subscribe.ru/group/mehanika-studentam/

Hemosepcust BITP CITO 2022 roa.- Pesxum mocryma: https://4vpr.ru/vpr-spo



https://book.ru/book/932501
https://book.ru/book/933564
https://book.ru/book/932113
http://school-collection.edu.ru/catalog/
http://fcior.edu.ru/
http://www.ed.gov.ru/
http://www.school.edu.ru/
http://en.edu.ru/
http://www.fcior.edu.ru/
http://subscribe.ru/group/mehanika-studentam/
https://4vpr.ru/vpr-spo

8. Uurepner — pecypchl

o

OHoJIOruu. - Pexum JIOCTYTIA:

http://www.openclass.ru/sub/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%

D0%B8%D1%8F

9. Bcs 6uonorus. CoBpeMeHHast OMOJIOTHS, CTaThH, HOBOCTH, OUOIHMOTEKA.- PeskuMm gocryma:

www.sbio.info

10. Enunoe oxkHO gocTyma K oOpa3zoBaTelbHBIM pecypcam MHTepHeTa mo Omosoruu.- Pexum

poctyna: www.window.edu.ru

11. buonorust B OTkpbITOM KOJIemke. CallT COMEPIKUT SIECKTPOHHBIN YIEOHHUK 110 OMOJIOTHH,
On-line Tectsl.- Pexxum qoctyma: Www.biology.ru

12. DnexTpoHHBIN y4eOHUK, OOIBIION CIIMCOK HHTEPHET-PECYPCOB.- Pexxum nocrymna:
13. Penrenue reHeTHYeCKUX 3a1a4.- Pexxum mocryma: http://www.openclass.ru/node/118390
14. TIpe3enTanuu o 6uosoruu.- Pexxum gocryna: http://dmsuslin.narod.ru/club-licey11.htm

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEJIMETA
ITVYII. 02 Buosorus

4.1. KoHTpPOJIb U OLEHKA KOHTPOJb U OILIEHKA PEe3yJIbTaTOB OCBOCHHUS y4eOHOTO MpeaMera

OCYILECTBIISIETCS TIPENO/JIaBaTeNIeM B IPOIECCE MPOBEICHUS TEOPETHUECKUX W MPAKTUUYECKHUX

3aHATUH, J1a0OpaTOPHBIX padoT,

TCCTUPOBAHHA,

a TaKiKC BBIIIOJHCHUA O6y‘laIOH_[I/IMI/IC$I

VHIUBUYAIbHBIX 3aJJaHUI, IPOEKTOB, UCCIEIOBAHUI.

Pe3yabTaTel 00y4enus
(mpeaMeTHBIE PE3YJIBLTATHI)

®DopMBbI 1 METOIbI KOHTPOJISI M OLIEHKH Pe3yJIbTaTOB
00y4eHust

1) chopmMHupOBaHHOCTH 3HAHUI O MECTE U POIU
OuosorMM B CHUCTEME HAy4YHOTO 3HaHMS,
(GYHKIIMOHAIBHOW IPaMOTHOCTH 4Y€JIOBEKa JJIs
pelLIeHNs KU3HEHHBIX po0IeM;

YCTHBIN OIIPOC;
9KCTIEPTHOE HaOIIOCHUE U OIICHKA HA IPAKTUYECKUX H
71a0OPATOPHBIX 3aHATHAX IPH BHIMOTHEHUH PadbOT

2) cpopMHUpPOBAHHOCTh YMEHHUS PACKpPHIBATH
coJiepKaHue OCHOBOIIOJIArarOIINX
OMOJIOTrNYECKUX

TEPMUHOB W TIOHSTHUM: JKU3Hb, KJIETKA, TKAHb,
opras, OpTaHu3M, BUJI, MOTTYJISAIIHS,
HKOCUCTEMA, OUOIIEeHO3, 6uocdepa;
MeTabos3M (0OOMEH BEIIECTB M MPEBpPAIlCHHE
SHEPTUH), rOMeocTa3 (camoperynsius),
OnocuHTe3 Oenka, CTPYKTypHash OpraHHU3allus
KHUBBIX CHCTEM, JMCKPETHOCTb,
CaMOPeTyJISIIHS, CaMOBOCIIPOM3BEICHHE
(penpotyKIust), HACJIE/ICTBEHHOCTD,
U3MEHYMBOCTh, JHEPro3aBHCUMOCTh, POCT H
pa3BHTHE, YPOBHEBAsl OPraHHU3aLus;

YCTHBIH OIIPOC;
9KCIEPTHOE HAOIIOICHNE U OIIEHKA Ha MIPAKTUYECKUX U
71a00paTOPHBIX 3aHATHUAX MIPH BHITOIHEHHH PadoT

3) chopMUpPOBAaHHOCTH yMEHHSI PaCKPHIBATH

co/iepKaHue OCHOBOIIOJIAraroImx
OMOJIOTTYECKHX

TEOPHUI U TUIOTE3: KJIETOYHOH, XPOMOCOMHOM,
MYyTallMOHHOM, 9BOJIIOIMOHHOM,

IMPOUCXOKACHUSA KU3HU U UCJIOBCKA,

9KCIIEPTHOE HAOJIIOJIEHNE U OIICHKA Ha NMPAKTUYECKUX U
71a00paTOPHBIX 3aHATHAX MIPH BEITOJIHEHUH PadoT;
TECTHPOBAHUE;

YCTHBIH OIIpOC

4) chopMHPOBAHHOCTh YMEHHSI PACKPHIBATH
OCHOBOTIOJIATAOIIE OMOIOTHYECKHUE 3aKOHBI ’
3akoHomepHoctu (I'. Mennens, T. Moprana,

SKCIEPTHOE HAOIIIOJCHUE 1 OIICHKA Ha MPAKTHYCCKIX U
71a00pATOPHBIX 3aHATUAX MPH BHIIOJHEHUH PadoOT;
TECTUPOBAHUE;

YCTHBIH O1pocC



http://www.openclass.ru/sub/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
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H.N. BaBunosa, 2. I'ekkxens, . Mroinepa, K.
bapa), rpaHuIEl UX TPUMEHUMOCTH K >KHBBIM
CHCTEMaM;

5) mnpuoOpeTeHHe  OmbITA  [PUMEHCHHS
OCHOBHBIX METOJIOB HAy4HOTO TO3HAHWUS,
UCIOJIb3YEMBIX B OWOJIOTMU: HAOMIOJEHUS U
ONHCAHUS JKUBBIX CHCTEM, IPOIECCOB H
ABJICHUM;  OpraHu3allid U  TPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKCHHUS
TUIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY
UCCIICTYeMbIMU  BEIUYMHAMH, OOBICHCHHS
MOJIyYEHHBIX PE3yJIbTaTOB U (HOPMYIUPOBAHUS
BBIBOJIOB C  HCIIOJIb30BAHMEM  HAYYHBIX
MOHSATHI, TEOPUI M 3aKOHOB;

DKcnepTHOE HaOII0ICHHUE U OLICHKA Ha MPAaKTHYECKUX U
7ma00paTOPHBIX 3aHATHAX MIPH BHIIOJIHEHUH PadoT;
TECTHPOBAHHE

6) chopMHpPOBAaHHOCT, YMEHHUS BBIICIATH
CYIICCTBEHHBIC TPU3HAKU BHUPYCOB, KIETOK
MPOKAPUOT W DYKAPUOT, OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OpraHU3MOB, BUJIOB,
OMOTeoIeHO30B M HIKOCUCTEM; OCOOECHHOCTH
IpoIecCOB OOMEHA BEIIECTB W IPEBpAILCHHSI
SHEPTUu B KJIETKE, dboTocuHTE3A,
IUTACTHYECKOTO M JHEPreTHYECKOro OOMEHa,
XEMOCHHTE3A, MHUTO34, MeHo3a,
OILJIOJIOTBOPEHHUS, PA3BUTHS U Pa3MHOXKCHUS,
WHAWBUIYAIBHOTO  Pa3BUTHS  OpPTraHU3Ma
(onToreHesa), OOpPHOBI 3a CYIIECTBOBaHHE,
€CTEeCTBEHHOr0 0TOOpa, BHI000pa30BaHMS,
MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpefie
0oOWTaHUsI, BIUSHUS KOMIIOHCHTOB 3KOCHCTEM,
AHTPONOTEHHBIX HM3MEHEHHH B HJKOCHCTEMaXx
CBOCH MECTHOCTH, KPYrOBOpOTa BEIIECTB H
MpeBpallleHre YHEpPruu B buocdepe;

DKcHepTHOE HAaOIOACHNE U OLICHKA Ha MPAKTHYECKUX U
71a00PATOPHBIX 3aHATUAX MPH BHINOJIHEHUH PadoT;
YCTHBIU OIIPOC

7) chOpMHUPOBAHHOCTH YMEHHUSI TPUMEHSTH
MONly4YeHHbIE  3HAHWS ISl OOBSICHEHHS
OMOJIOTUYECKUX IPOIECCOB W SIBICHHM, IS
OPUHITUS ~ TPAKTHUYECKUX  pElIeHuH B
MOBCETHEBHON JKU3HU C IEJBI0 0OCCIICUCHUS
0€30MaCHOCTH CBOETO 370POBbS M 3/I0POBbs
OKPY’KaIOIIHX JIFOJIEH, COOTIOICHHSI 3I0POBOTO
o0pa3a *H3HU, HOPM TPAMOTHOTO TIOBE/ICHUS B
OKPYKaroIIe MPUPOIHOHN Cpeie; MIOHUMaHue
HEOOXOJUMOCTH HCTIOIB30BAHUS JTOCTHKEHUI
COBPEMEHHOM OMOJIOTUN U OMOTEXHOJIOTHM JIJIst
paIMOHATBHOTO MIPUPOAONOIB30BAHUS;

npakTuyeckas padora;
nmabopaTopHas paboTa;
KOHTpOJIbHas paboTa;
camocTosTeNnpHas pabora

8) chopMHUPOBAHHOCTH YMEHHUS  pemiaTh
OMOJIOTHYeCKHe 3a/1a4u, COCTaBIISITh
TCHOTUIMMYECKHUE CXEMbI CKpPCIOIMBAaHUA JId
pa3HbIX THUIOB HACJIEIOBAHUS TMPU3HAKOB Y
OpPTaHW3MOB,  COCTaBJIATh  CXEMBITIEpEHOCA
BEIIECTB M DHEPrUM B OSKOCHUCTeMax (Iemu
MTMTaHUS, TUIIEBHIE CETH);

npakTH4eckas pabora
naboparopHas paborta
KOHTPOJIbHAs paboTa
camocTosTeNnpHas pabora




9) chopMUPOBAHHOCTH YMCHHI KPUTHYECKH | MPaKTHYeCKas paboTa
OlLIEHUBATh HH(POPMAIIHIO OHOIOTHYECKOTO nabopatopras pabora
COJICpKaHUsl, BKIIIOYAIOINIYIO TICEBIOHAYYHBIC
3HaHUS U3 Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA
MaccoBoi WH(MOpMANUU, HAYYHO-TIOMYJISPHBIE
MaTepHalbl); WHTEPIPETHPOBATH ATHUECKUE
ACTIEKThI COBPEMCHHBIX  HCCICJOBAHUN B
OHOJIOTHH, MeIULINHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh TVIOOANBHBIE JKOJIOTUYECKUE
npoOJIeMbl COBPEMEHHOCTH, (OPMHPOBATH IO
OTHONICHHIO K HUM COOCTBEHHYIO TTO3UIIHIO;

10) chopMHPOBAaHHOCTh YMEHHI CO3[aBaTh | MPaKTH4YECKas paboTa
COOCTBEHHBIC ~ NHCHMEHHBIE W yCTHbIe | 1200paropas pabora
CcoOOIlleHHsT Ha  OCHOBE  OHOJIOrMYECKOI
uH(pOpMAIlMM W3 HECKOJIbKHX HCTOYHHKOB,
rPaMOTHO MCIOJIb30BaTh MOHATUIHBIN anmapat
Ounooruu.

Y4IeOHBIX 3aHATHH.

OKcnepTHast OIeHKa IIPENoAaBaTe sl IPH MPOBEICHUHT

4.2. TunoBbie KOHTPOJIbHBIC 3aJaHust  JJIsd NMpoBE€ACHUSA TEKYHIEro

yCIeBaeMOCTH H NPOMEKYTOYHOI aTTeCcTallMu N0 Y4eOHOMY Ipe/IMeTy.

3apnanus s auddepeHIMPOBAHHOIO 3a4eTa
3anummuTe B 0J1aHK BAPUAHTHI IPaBUJILHBIX 0TBETOB

KOHTPOJIS

Howmep
BOIIpOCA

dopmyIupoBKa BoIpoca

KonnuectBo
MPaBUJILHBIX
OTBETOB

1

buoreornenonorus - Guoniornueckasl Hayka, H3yJaromias
1) BSKOCHCTEMBI 3eMJIn
2) TOMYJISIIIMOHHO-BUJIOBOM YPOBEHBb OpraHU3AINH )KU3HU
3) 3aKOHOMEPHOCTU MEKBHJIOBBIX B3aMMOOTHOILIEHUN OPraHU3MOB
4) 3aKOHOMEPHOCTH BHYTPHBHJIOBBIX B3aHMOOTHOIIIEHUN OPTraHu3MOB

P=1

1) sKupsI

2) 6enku

3) yrieBojsl

4) HYKJIEMHOBBIE KHUCIIOTHI

)4 OpTraHU4YC€CKUX BCHICCTB B KJIICTKC B HanOOJIbIIIEM KOJIMYECTBE COACPIKATCA

Krnertku 6akTepuii, BEI3BIBAIOIINUX CIIMPTOBOE OPOKEHUE
1) OTHOCSITCS K XeMOTpodam
2) OTHOCATCS K Mapa3uTam
3) B pe3ynbTaTe OpOKEHUS BBIACISIOT KHCIOPO.T
4) pa3MHOXKAFOTCSI ITYTEM JICTICHHSI KJICTKH HaJIBOEC

OCHOBHBIM TOCTaBIIMKOM 3Hepruu sl cuHte3a AT® B KileTKax 4enoBeka,
MHOT'MX KUBOTHBIX U HEKOTOPBIX MUKPOOPTaHU3MOB SIBJISIETCSI:

1) rmroko3a

2) pubo3a

3) G6enku

4) munu eI

I'enetnueckas nadopmarys, HeoOXoaMMas I CHHTE3a TOJIUTIETITH OB,
nepenaetcs ot JJHK k pubocomam B Buze

1) uPHK

2) TPHK




3) pPHK
4) PHK-nonrmepassl

Bce oprannsmsl o crioco0y MUTaHUS AETATCSA Ha JBE€ OCHOBHBIE TPYIIIIHI:
1) IpOIyIIEeHTHI U PEAYIICHTHI
2) a’poOHbIE ¥ aHAYPOOHBIC
3) canpoTpodbl ¥ Mapa3uThI
4) aBTOTpOdBI U TeTEPOTPOBI

[Tpu GecriosioM pa3MHOKEHUW Y MHOTHUX PAacTEHUH U TPHOOB Ha OIpeIeIeHHON
CTaJ1H KU3HEHHOTO LIUKJIa 00pa3yoTes:

1) mouku

2) cropbl

3) ucThI

4) ramMeTbl

VY ropoxa xenrast okpacka ropomuH (A) TOMUHHpYET Ha 3eneHoi (a). Kakoi
PE3YJIBTAT MOYKHO OKHJIATh OT CKPEIIMBAHMS MEXKITYy COOOM reTepO3UTOTHBIX 110
JAHHBIM T'€HaM pacTeHUn?

1) 50% Aa : 50% aa

2) 75% AA :25% Aa

3) 75% Aa:25% AA

4)25% AA :50% Aa:25% aa

Kakoe cooTHomeHne (eHOTHUIIOB CIIEAYET 0KUIATh y MOTOMCTBA IIPH
CKpCUIMBAHUHU CaAMIIOB U CaMOK C I'CHOTUIIAMH AaBb, CCJIM YYCCTh, YTO I'CHBI HC
CLIETIEHBI IPYT C APYTOM U MOJTHOCTHIO JOMUHUPYIOT?

1)3:1

2)1:2:1

3)1:1:1:1

4)9:3:3:1
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[Tpumep HaceACTBEHHOW U3MEHUYHUBOCTH

1) mpu po0aBiIEHUHM TOJNYEHOIO MeJla B KOPM KypaMm CKOpJymHa Suil
CTaHOBHTCS TOJILE

2) cMeHa Mexa y 3aifia-Oensika Ha OoJjiee TyCTOW IpHU HACTYIUICHUU
XOJIOZHOM MOTr0/1bI

3) oT oBIEMATKH C HOTaMH HOPMAIbHON JUIMHBI POJWIICS STHEHOK C
KOPOTKUMH HOTaMH

4) npu BHECEHUH B TIOYBY KAJTMIHBIX YJIOOPEHUH HA OJTHOM KyCTe KapTodens
pa3BuBaeTcs Ooble KIyOHEH, YeM IPHU OTCYTCTBUH YAOOpEeHH

11

XPOMOCOMHBIH HA0OP COMAaTHYECKUX KIIETOK KEHCKOTO OpraHu3Ma BKIIIOYAeT:
1) 22 nmapst aytocom + XY -XpOMOCOMBI
2) 22 napsl ayTocoM + X X-XpOMOCOMBI
3) 22 aytocomsl + XY -XpoMOCOMBI
4) 22 ayrocombl + XX-XpOMOCOMBI

12

C noMonib0 HUTOT€HETUYECKOT0 METO/Ia TEHETUKHU YeJIOBEKAa U3Y4YarOTCs
1) U3MEHEHUS B T€HaxX
2) U3MEHEHUsS YHCIIa XpOMOCOM
3) HapyIIeHHE YIIEBOJIHOTO OOMEHa
4) CKOpOCThH peakiinii 0OMeHa BEIIeCTB MPH Pa3IHUYHbIX 3a00JIeBaHUIX

13

Haunnast co BToporo nokosieHus 3¢ (heKT rerepo3uca y paCTeHUN CHIKAETCS B
pe3yJsibTaTe

1) BO3HUKHOBEHHUS BPEAHBIX PELIECCUBHBIX MyTalUi

2) BO3HUKHOBEHMS BPEIIHBIX JOMUHAHTHBIX MyTallHil

3) YMEHBIICHUS CTENIEHU TOMO3UTOTHOCTH THOPUIOB

4) yYMEHBIIICHHS CTEIIEHU T€TePO3UTOTHOCTH THOPUIOB
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Hampasnsromum (hakTopoM dBOIONUHA OPTaHHU3MOB SIBJISIETCS .
1) muBeprexIus
2) 6opnba 3a cylecTBOBaHUE
3) ecTecTBEHHBIN 0TOOD
4) HacaeCTBEHHAs U3MEHUYHBOCTD

15

Kakoii u3 nepeurciaeHHbIX OpraHOB SBIISETCS TOMOJIOTOM JIacTa MMHTBUHA?
1) kiemHs paka
2) KpbUIO JIETy4Yel MBIIIH
3) xpbLI0 6ab0UKHU
4) KJIenIHsl CKOPIIUOHA

16

CoxpaHeHue B MOMYJISAIUSAX UCXOTHOTO BHJIa 0COOCH CO CPETHUM 3HAUCHUEM
KaKoro-aubo mpu3HaKa CBsI3aHO C JAeCTBHEM

1) OBMOKYILIEro oToopa

2) paszpblBarolero oroopa

3) cTabmiu3upyroIero oToopa

4) OG0opbOBI 3a CYIIECTBOBAHUE

17

Kaxkoit u3 Ha3BaHHBIX apoMOp(}H030B CHOPMUPOBAIICS B IIPOLIECCE IBOTIOLIUU
OpPraHUYeCKOro MUPA PAHBIIEC OCTATBHBIX?

1) xopaa

2) IByXKaMEpHOE CEeP/IIIe

3) NATUIIAJIBIE KOHEYHOCTHU

4) TI0JIOBOM MPOIIECC PA3MHOXKEHUS

18

W3 Ha3BaHHBIX TUIIOB KUBOTHBIX HanOoOJIee IPEBHUMHU Ha 3eMJie SBIISIOTCS:
1) MoJuTROCKH
2) 4IEHUCTOHOTHE
3) Kpyriible 4epBH
4) niockue YepBU

19

K Guonornyeckum ¢akropam aHTPOMOTeHE3a OTHOCAT:
1) peun
2) CO3HaHUue
3) TpyAOBYIO A€ATEIBHOCTH
4) yCII0)KHEHHUE CTPYKTYPbI KOPBI OOJBIINX MOTYIIAPHIA

20

[Tomynsitieit Ha3bIBAETCS COBOKYITHOCTH OCOOEH TOr0 MJIM MHOTO BU/IA,
3aHUMAIOLIUX ONPEACIECHHYIO TEPPUTOPHUIO U
1) obnagaromux o0IUM reHOPOHI0M
2) CXOIHBIX MEXKIY co00il MO BCeM MpU3HAKAM BHEIIHEr0 CTPOSHUS
3) UMEIONINX Pa3IMYHBIC MPEMATCTBUS JJI1 CBOOOTHOTO CKPEIIMBAHUS
4) He KOHKYPHPYIOIIMX MEXIy cOOOH 3a MHILy W JApyrue OiaronpusiTHbie
YCIIOBHUSI OKPY>KAIOLIEH CpeJibl

21

Bce oprann3msl TOro miiM HHOTO OMOIIEHO03a CBA3aHbI MEXly OO0 B IEMsIX
MUTAHUS OTHOIICHUSIMU

1) cMMOMOTHYECKUMH

2) KOHKYPEHTHBIMU

3) SHepreTHYECKUMHU

4) MyTaTUCTHUYECKUMHU

22

dopMupoBaHKE HOBOTO OMOTEOIIEHO3a HA IEPBUYHO CBOOOTHOM U HE
3aTPOHYTOW MOYBOOOPA30BAHUEM CYIlIe HAUMHAETCS C MTOCETICHUs

1) mxoB

2) rpuboB

3) TUIIaiTHUKOB

4) canpotpodHBIX OaKTEepUit

23

Y4acTBysl B KpyroBOpPOTE BEUIECTB, PACTEHHUS BBLICISIOT B aTMocdepy




YTICKUCIIBIN Ta3, YTO CBUACTEILCTBYET O BBIIIOJIHEHUU UMH B Ouocdepe
(YHKIMH )KMBOTO BEIIECTBA!

1) OMOXUMHYECKOU

2) OKHCJIUTEIIbHO-BOCCTAaHOBUTEIHHOM

3) ra3zoBoit

4) KOHIICHTPAITMOHHOM

24

K HeB0300HOBUMBIM pecypcaM MPUPOIbI OTHOCUTCS:
1) Top
2) ToYBa
3) HeTh
4) paCTUTEJIbHBIM MUD

25

YcTaHOBUTE COOTBETCTBUE MEXKIY CTPOCHHEM M (PYHKITMEH BEIECTBA U €T0
BHJIOM.

CTPOEHME 1 ®YHKIIMA BEIIECTBA
A) cUHTE3UpYIOTCS Ha pudbocomax 1) 6enxu
b) BBINOJHSAIOT TEPMOU3OIUPYIOIILYIO 2) nunuapl
GYHKIUIO
B) coneprxaT nentuaHble CBA3U
I') cunTe3npyrorcs Ha rpaHyJIsipHON
9H/I0INIA3MAaTHYECKON CeTH
M) cioxxHbie 3Qupbl KAPOOHOBBIX KUCIIOT
E) cunre3upyrorcs Ha riiaakon
OHJOIIA3MAaTHYECKOM CETH

26

YcTaHOBHUTE COOTBETCTBUE MEKIY MPOLIECCOM, TPOUCXOISIINM B IPUPOE U
(dhopMoii 00pHOBI 32 CYIIECTBOBAHUE:!
[TPOLIECC ®OPMA BOPLEbBI
A) KOHKYpEHIIUSI MEX]Ly 0CO0SIMU 1) BHyTpUBHIOBas
MONYJIALIMY 32 TEPPUTOPHUIO 2) MeXBHU10Bast
b) ucnonpzoBaHue 01HOTO BUAA APYTUM
B) BbITECHEHME YEpHOI KPBICHI CEpOil
KpBICOU
I') conepHuvecTBO MEXTy OCOOSIMU 33 CAMKY
J1) XUIIHUYECTBO
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YCcTaHOBUTE COOTBETCTBUE MEXKILY TUIIOM DKOCHUCTEMBI U €€ XapaKTEPHBIMU
CBOWMCTBAMU:

CBOUCTBA TUIIBI
OKOJIOT'MYECK
X CUCTEM

A) Bemytiasi poJib €CTECTBEHHOTO 0TOOpa 1) mpupoHas

b) nononHuTeNnbHBIE UCTOUHUKU SHEPTUH, HKOCHCTEMA
IIPUHOCUMBIE YETIOBEKOM 2)arpo3KocucTeMa
B) 3naunTensHOE pa3HOOOpaszue BUI0B

') 3HaunTENbHAS YaCTh BEIIECTB U3bIMACTCS
4eJI0BEKOM

J1) eTMHCTBEeHHBIN UCTOYHUK SHEPTHUHU - COJTHIIE
E) Bexymas posib HCKYyCCTBEHHBIN OTOOD
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W3 npeioskeHHBIX BAPHAHTOB BBIOEPUTE MPOLIECCHI, KOTOPBIE MPOUCXOIAT Ha
YPOBHE MOIYJISUN:
1) oHTOTCHE3




2) nuBepreHus

3) smOpuorenes

4) nzonsauus

5) apomopdo3

6) cBO0OJIHOE CKpPEIIMBAHUE
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W3 npeu10’keHHBIX BAPMAHTOB BHIOEPUTE IIPUMEPBI, OTPAKAIOIIUX SIBIICHHUE
UaMoaJanTalluu:

1) poromue nansl KpoTa

2) JUIMHHBIH S3bIK MypaBbea

3) yTpara NuuieBapuTeIbHON CUCTEMBI LIETTHAMU

4) nosiBJIeHHE LIBETKA Y MOKPHITOCEMEHHBIX

5) BOBHUKHOBEHHE PEUM y YeJIOBEKa

6) MEHSIOLIAsICsl OKpAacKa XaMeJIeOHa
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W3 npeioskeHHBIX BAPHAHTOB BBIOEPHUTE, KTO M3 MEPSUUCICHHBIX KHUBOTHBIX
BBITOJIHSET B MALIEBBIX HEMSIX B OCHOBHOM (DYHKIIMM KOHCYMEHTOB IIEPBOTO
nopsiiKa:

1) nomanae

2) mMenb

3) Oypslit MenBeb

4) akyna

5) raaroka

6) KpOJIHUK
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Omnpezenure N0CIE0BATENBHOCTD IPOLIECCOB MIEPBOTO JIEIECHUS MeH03a:
1) coennHeHrE TOMOJIOTMYHBIX XPOMOCOM
2) pacx0KJe€HIE TOMOJIOTUYHBIX XPOMOCOM
3) ciupanu3anusi XpoMOCoOM
4) 0OMEeH reHaMy MeXJ1y TOMOJIOTUYHBIMU XPOMOCOMaMU
5) pacnonoKeHue XpoMOCOM B 9KBaTOPHAJIbHON IJIOCKOCTH

32

VYKaxnuTe mapbl OpraHu3MOB, MEXy KOTOPBIMH CYIIECTBYIOT CUMOMOTHYECKHE
CBSI3U!

1) a3oTobakTepuu U KiIeBep

2) akyna u aenbpuH

3) BOpOHa U COKOJI

4) akTUHUA U PaK—OTIICTHHUK

5) Genast miIaHapus U MIEYEHOUYHBIN COCATTBIITUK

6) rpuOBl U OJJHOKJIETOUHBIE 3€JI€HbIE BOJIOPOCIH

33

Bri6epuTe yTBEpK/I€HUSI COBPEMEHHOM KJIETOUHON TEOpHUHU:
1) dorocuHTE3 CIOCOOCTBOBAJI BOZHUKHOBEHUIO )KM3HU Ha 3emiie
2) Mexny opraHu3MaMy pa3HbIX TPyl CYIIECTBYET POJICTBO
3) y pacTeHuli 1 )KMBOTHBIX ObLTH OOIIHE TPEAKU
4) KJIETKH BCEX COBPEMEHHBIX OPTaHU3MOB CXO/HBI TI0 CBOEMY CTPOEHUIO
5) KJI€TKM MHOTOKJIETOYHOT'O OPTraHW3Ma CXOJIHBI IO CBOMM (DYHKIIHSIM
6) )KM3Hb BO3HUKJIA ITYTEM CAMO3aPOXKICHHS

34

lonmyGormnazas neByIIKa BBIXOIUT 3aMy’K 3a Kaperiia3oro IOHOMIY (Kapwii 1BET
ria3 — JOMUHaHTHBIA npusHak). Kakoe pacumiennenue mno ¢eHoTuny H 1o
TE€HOTHUITY MOKET MOJYUUTHCS B IOTOMCTBE, €CIIM OTELl T€TEPO3UTOTEH 0 L[BETY
rias?

35

Ckpectunu OelbIX KPOJMKOB C YEPHBIMH KpOJIMKaMH (YEpHBIA IBET —
JOMUHAHTHBIM Tipu3Hak). Kakoe pacuiensenue no (eHOTHIy U O TE€HOTHILY
MOJKET IMOJIYYUTHCSI B IOTOMCTBE, €CJIM 0COOU SIBIISIIOTCSI TOMO3UTOTaMuU ?

36

Kakue rpymnisl KpoBH BO3MOXHBI Y I€TEH, €Clii Y UX MaTepH — TPEThsI IpyTIa
(oHa reTepo3uUroTHasi), a y OTla rneppast rpymnma KpoBu?
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Y cTaHOBHUTE COOTBETCTBUE MEKY OPTraHOUIAMU KJIETKHU U BBITIOTHAEMBIMH UMU P=4
GYHKIUSIMU:
Opranon1 KJIETKU QDYHKIMH OPraHOUIOB
1. pubocoma A) mepeBaprBaHHE OPraHUYECKUX
2. OIIC BELIECTB
3. samapo b) oO6pazoBanue u xpaneHue
4. nun3ocoma SHEPruu

B) xpanenue HacienCTBEHHOM
uHpOopMaIU

I') cunre3 Genka

J1) TpaHCIIOPT BELIECTB

38 YcTaHOBHUTE COOTBETCTBUE MEXKIY TEPMUHOM M COOTBETCTBYIOLIUM €MY P=7
OIIpEICIICHUEM:
1. DBomronus A) mpornecc 00pa3oBaHUsI HOBBIX BHJIOB
2. Apomopdos b) mpucnocoGieHne K ONpEAeIeHHOMY Y3KOMY
Kpyry YCJIOBUM, BbIpaboTaBIeecss B Mpolecce
ABOJIIOLIMM,  HAlpUMEp  IMOKPOBUTEIbCTBEHHAs
OKpacka, CrHeluanu3aius K OOMTaHHIO0 B Ieniepax
UT. ]
3. Ugnoananrauus | B) MPUCTIOCOOICHHUS, pHOOpETEHHBIE
HEKOTOpPBIMU TPYINIIaMU >KUBOTHBIX B IIpoLecce
HUCTOPUYECKOTO pa3BUTHSA, 3aTparuBarolye
KU3HEHHO Ba)KHBIE OPTraHbl U BeAyIIHe K o0meMmy
MOIbEMY OpraHU3alUU U KU3ZHECSATEIIbHOCTH
4. I IIpOLIECC ~ MCTOPUYECKOTO  Pa3BUTHSL
BunooOpa3oBaHue | opraHMuecKoro Mupa
5. Bun J1) COBOKYIMHOCTb 0CO0€H, CXOMHBIX MEXIY cOO0M
no MOpPQOJIOTMYECKUM U  (PHU3UOJIOTHYECKHM
0COOEHHOCTSIM, AMEIOIINX oO1ee
IPOMCXOXAECHUE, CBOOOAHO CKpELIUBAIOIIUXCS
MeXJ1y COOOM, JaromMX IUIOAOBUTOE MOTOMCTBO U
3aHUMAIOIINX OIIPENIETICHHYIO o0nacTh
pactpocTpaHeHus (apeai).
6. [omymsius E)  u3MeHeHMS OpraHu3MoB, MPUBOAAIIUE K
3aTyXaHHUIO BUJIA
XK) COBOKYITHOCTb 0COO€H JTaHHOro BHUJA,
HacCeJIAI0Iasl ONPENEICHHYI0 TEPPUTOPUIO BHYTPH
o011ero apeasia BUja.
7. buonoruueckuil | 3) H3MEHEHUS OPTraHU3MOB, MPHUBOJAIUE K
perpecc 3aTyXaHHUIO BUJA
W) wu3MeHeHHs OpraHu3MOB, MPHUBOJAIIUE K
pPa3BUTHIO BHJIA
39 Omna wu3 wnenouek wmonekyiasl JHK wnmeer Takyro nocinenoBaTenbHOCTh P=12
Hykieornaos: A -I' -T —-A- I-II -I' -A- T- A -II -T. VYkaxure
1IO0CJIe0BATENbHOCTh HyKiIeoTH10B B U-PHK 1 nannoro yuactka JIHK.
40 VYuacrok n-PHK cogepxut nocienoBaTeabHO pacioiOKEHHbIE HYKICOTHABI: L] P=8

—-T'-T'-T-VY - V-A. Ykaxure nocienoBareabHOCTh Hyki1eoTu 108 B JIHK
JUIst JaHHoro yyactka u-PHK.

Hroro cymma dasiioB = 100




