[Tpunoxenue 15
k OOII CIIO no mpodeccun
26.01.01 CygocTpouTeib-CyIOPEMOHTHHUK METANIMYECKHUX CY10B

JenaprameHT 00pa3oBaHus U Hayku TiomMeHcKo#l o0J1acTh

I'AIIOY TO «To00abcKkuii MHOTONPO(UIbHBIN TEXHUKYM

PABOYAS ITPOT'PAMMA YYEBHOI'O ITPEIMETA

OYVII. 11 BuoJaorus

2023



Pabouas nmporpamma yue6Horo npeamera OVYII. 11 buonorus cocraBieHa Ha OCHOBE:

— ®I'OC COO (ITpukaz ot 17.05.2012 Ne 413 u uzmenenusmu 2022r.);

— ®I'OC CIIO mo mpodeccun 26.01.01 CyaocTpouTeib-Cy10peMOHTHUK MeTAIHYECKHUX
CYAOB YTBEPXKICHHOrO mnpukazoM MunoOpnayku Poccum ot 27.04.2022 N 288,
(3apeructpupoBano B Muntocre Poccun 03.06.2022 N 68734);

— @enepanbHOI 00pa30BaTENBHO TPOrPaMMBI CPETHETO OOIIEr0 0Opa30BaHUS.

Opranm3zanuss —  paspadoruuk: [ocygapcTBeHHOE  aBTOHOMHOE  MPOQeCCHOHATBHOE
o0pa3oBaTelbHOE  YUPEIKIICHUE Tromenckoit obmactn  «ToOonbCKUK  MHOTOIPO(HIbHBIN
TEXHUKYM).

Pazpaborumnk: KapaBaeBa Enena ['enHanpeBHa, mpernogaBarenb BbICIICH KBaJIM(DUKAIIMOHHOM
KaTeropuu rOCYJAapCTBEHHOTO aBTOHOMHOTO  IPO(ECCHOHAIBHOTO  00pa3oBaTEIBLHOTO
yupexaeHus: TromeHckoi 06mactu « ToOonbCckuit MHOTONPO(MUIBHBIA TEXHUKYM.



COJAEPXAHUE

. TIACTIOPT PABOYEI ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

CTPYKTYPA U COAEPXXAHUE YUEBHOI'O ITPEAMETA

. YCJIOBUA PEAJIM3ALIIMN YUEBHOI'O ITPE/IMETA

. KOHTPOJIb 1 OLHEHKA PE3VJIbTATOB OCBOEHUA YYEBHOI'O

ITPEAMETA



1. OBILIASI XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBI YYEBHOT' O ITPEIMETA

OYVII. 11 BUOJIOTUsA

1.1. MecTo yueOHOI0 NpeMeTa B CTPYKTYpe OCHOBHOI 00pa3oBaTe/ibHOI NMPOorpaMMbl:

Oo6meobpazoBarenbubiii  nmpeamer  OVYIL

11 DBuonorus saBasgerci o0043aTEIbHOU YaCTbIO

00111€00pa30BaTEeIbHOrO IUKJIA OCHOBHOM 00pa30BaTelIbHON MporpaMmbl B cooTBeTcTBUU ¢ PI'OC
o npodeccun 26.01.01 CynocTpouTeIb-Cy10pEMOHTHHK METALJIMYECKUX CY/T0B

1.2. lenu u 3a1a4u y4eOHOT0 MpeAMeTa:
Coneprkanne nmporpaMmbl o0meoopaszoBarenbHoro npeamera OVYII. 09 buonorus namnpasiaeHo Ha
JOCTHKEHHE Pe3yJIbTaTOB €€ u3yueHus B coorBercTBue ¢ TpedoBanusiMu ®I'OC COO ¢ yuerom

npodeccuonanbHor HarnpaBiaeHHOCTH OI'OC CIIO.

Ocoboe 3Hauenne npeamer umeet npu popmuposanuu u pazsutuu OK 1, OK 2, OK 3, OK 4, OK

7,1IK1.2,1IK 2.4

mpaB © 00s3aHHOCTEH,
IIPAaBOIOPSIIIKY;
NpeACTaBJICHNUA O COUUAJIBHBIX HOpMax MW IMpaBUIax
MEXKIUYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBC,
TOTOBHOCTH K COBMECTHOH TBOPUYECKOH IESTENbHOCTH
IIPU CO3JAaHUM yYCOHBIX MIPOEKTOB, PEIICHHH y4eOHBIX
U TI03HABATENbHBIX 3a/ad, BBIIOJHCHUH XHUMHYECKHX
9KCTIEPUMEHTOB;

CIOCOOHOCTH TOHWUMAaTb W TPUHAMATh MOTHBHI,
HaMEepeHHUs, JIOTUKY M apryMEHTbI APYTHX IPH aHaIn3e
Pa3JIMYHbIX BUJI0B yqe6H0ﬁ JACATCIBHOCTH,

2) NaTPUOTHYECKOr0 BOCTIMTAHNS

HOCHHOCTHOT'O OTHOIICHUA K HUCTOPUIYECCKOMY u
Hay4YHOMY HacJIeIUI0 OTEUECTBEHHOW XHMUH;
YBa)KEHHS K IIpOIlecCy TBOPUECTBA B 00JIACTH TEOPUU U
MPAKTUYECKOI0 NMPUMCEHCHUA XUMHUU, OCO3HAHHA TOrO,
YTO JOCTIDKCHHS HAyKH €CTh Pe3yJbTaT JIMTEIbHBIX
HaONIONICHNH,  KPOMOTJIMBBIX  JKCIIEPHMEHTAIILHBIX
TIONCKOB, TIOCTOSIHHOTO TPY/la yYEHBIX U IPaKTHKOB;
MHTEpeca M MO3HABATENILHBIX MOTHBOB B IOJYYEHUH W
MOCIIEAYIONIEM aHan3e WHGOpPMAalM O IepeloBhIX
JIOCTHKEHUSIX COBPEMEHHOM OTE€YECTBEHHON XUMUU;

3) NyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
HPABCTBECHHOI'O0 CO3HAHUA, STUYCCKOI'O IMOBEACHUSA,
CrOCOOHOCTH  OLIGHWBATh CHUTYaIlMH, CBS3aHHBIE C
XUMHUYECKUMU ABJICHUAMU, U NIPUHUMATb OCO3HAHHBLIC
peleHus, OpUEHTUPYICh HAa MOPAJIBLHO-HPABCTBECHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTU OLIEHMBATh CBOE MOBEJEHHUE M IOCTYNKH
CBOMX TOBapHIIEH C TO3WUNMH HPAaBCTBEHHBIX W
NIPAaBOBBIX HOPM M OCO3HaHHWE IIOCIEJICTBHH STHX
MOCTYTIKOB;

4) popMupOBaHNS KYJIbTYPBI 310POBb:

[MOHNMaHMU IIEHHOCTeH 37Z0poBOro u 0e30macHOro
obpaza KHM3HHM, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOWIEHWSI K COOCTBEHHOMY (u3ndeckoMy H
MICUXUYECKOMY 370POBBIO;

coOmo/ieHusT  TpaBmil _ 6e3omacHOro  obpamieHus ¢

YBaXCHHUA K 3aKOHY H

Kon OK, TIK JIMYHOCTHBIC M METANPEIMETHBIC PE3YIbTATHI [IpenMeTHbIE pe3yIbTaThl
OK 1, OK 2, | /Iu4HOCTHBIE Pe3y/bTAThI 1) cdopMupOBaHHOCTH 3HAHHK O MECTEe U
OK 3, OK 4, | B pe3ynprare u3ydeHus npeaMera « XUMUsS» Ha YPOBHE | pold OHOJOTHH B CHCTEME HayJHOTO
OK 7, IIK 1.2, | cpegaero obmero oOpa3zoBaHus y oOydaromerocs | 3HaHWSA, (YHKIHOHAIHHON T'PaMOTHOCTH
MK 2.4,1IK4.2 | Oyayr chopMHUpOBaHbl CIEAYIOIIME JIMYHOCTHBIC | YENOBEKAa JUI  PEIICHWS  KU3HCHHBIX
pE3YIbTaThL: pobuem;
IrPa’kAaHCKOr0 BOCIIMTAHNS ! 2) c(OpPMHUPOBAHHOCTH YMEHHUSA
OCO3HaHMA O0YYaroIMMHCA CBOMX KOHCTHTYIIMOHHBIX | PacKpbIBaTh coJiepKaHue

OCHOBOIIOJIATAIOLINX OMOJIOTHYECKUX
TCPMHUHOB ¥ TIOHSATHHA: J>KU3Hb, KIICTKA,
TKaHb, OpTaH, OPraHu3M, BUJI, TOMYJISIIUA,
IKOCUCTEMA, 6uoleHo3, ouocdepa;
MeTaboIN3M (oOmeH BEILECTB 3¢
MpeBpamieHne  SHEpPTrHH), roMeocras
(camoperymsanus), OWocwHTE3  OenKa,
CTPYKTYpHasi OpraHU3aIHs )KUBBIX CHCTEM,
JTUCKPETHOCTD, CaMOPETY SIS,
CaMOBOCIIPOU3BEJICHHE  (PEIpPOIyKIIHs),
HAaCJIeJICTBEHHOCTb, HU3MEHYHBOCTb,
9HEPro3aBUCUMOCTb, POCT U pPa3BUTHE,
YpOBHEBast OpraHHU3aIHsL;

3) c(hOpPMHPOBAHHOCTH YMEHUS
packpbIBaTh coJIepiKaHue
OCHOBOIIOJIATAIOIIMX OHUONOTHYECKHUX
Teopuit u TUIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOH,
HBOIIOIIMOHHOM, IPOUCXOKICHUS KUIHH H
YEIIOBEKa;

4) c(hOpMHUPOBAHHOCTH YMEHUS
packpbIBaTh OCHOBOIIOJIAraloLINe
OMOJOTHYECKHE 3aKOHBI 1
3akoHomeproctn (I Mengensa, T.
Moprana, H.W. BaBunosa, 3. I'ekkens, O.
Mironnepa, K. bapa),

IPAHMIBI MX TPUMEHUMOCTH K JKHUBBIM
cUcTeMawm;

5) mnpuoOpeTeHHE OIBITa MPUMCHEHHS
OCHOBHBIX METOJOB HAyYHOTO IMO3HAHUS,
HCTIOJIB3YEMBIX B OHMOJIOTHH: HAOIIOJCHUS
W OIMCAHHS XKUBBIX CHCTEM, MPOIECCOB H
SIBIICHHUW; OpPTaHW3alMil H TPOBEIACHUS
OHOIOrMYEeCKOTO JKCIePUMEHTa,
BBIIBUKCHUS THITOTE3, BBISIBIICHHSI
3aBUCHMOCTH  MEXJIy  HCCIEAyeMbIMU
BEJIMYMHAMH, OOBSICHEHUS MOIYYCHHBIX
pe3ysbTaToB U (HOPMYIIMPOBAHUSI BHIBOJOB




BEIIECTBAMH B OBITy, NOBCEIHEBHOW JKH3HHM U B
TPYJOBOM JESITeNbHOCTH;

MOHMMaHHS IIEHHOCTH MpPaBWI HWHIMBHIYaJBHOTO U
KOJUIEKTHBHOTO 0E3011aCHOTO MOBEJCHUS B CUTYalUsX,
YTPOXKAIOIINX 3A0POBBIO M XKU3HU JIIOACH;

OCO3HAHMS IIOCIEJICTBUH W HENpPUSATHS BPEIHBIX
MpuUBbIUEK (YIMOTPEONEHUS aiKOrojs, HAPKOTHKOB,
KypeHus);

5) TpyaoBoro BociuTaHUs:

KOMMYHUKaTHBHOH  KOMIIETGHTHOCTH B  y4eOHO-
HCCIIEOBATEIbCKOW  JESTEINBHOCTH,  OOIIECTBEHHO

10JIE3HOM, TBOPUECKOHN U IPYrUX BUAAX ACSITEIBHOCTH;
YCTaHOBKM Ha aKTHBHOE YydacTHE B  pEUICHUH
MPaKTUYECKUX 3a]]a4 COLUAIbHOI HANpaBICHHOCTH (B
paMKax CBOETO KJiacca, IIKOJbI);

HHTEpeca K MPAKTUYCCKOMY H3YUYCHHUIO Mpodeccuid
Pa3IUYHOTO POJa, B TOM YHCIIE HA OCHOBE MPUMEHEHUS
MpEeIMETHBIX 3HAHUH 0 XUMHH;

YBOXKEHUSI K Tpydy, JIOISIM TpyAda M pe3yibTaraM
TPYZLOBOM AESTENBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUIYAIbHOU
TpaeKTopuu oO0pa3zoBaHWsA, Oyaymed mnpodeccunn u
peamm3anyi  COOCTBEHHBIX JKHU3HCHHBIX IUIAHOB C
y4€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K
XMMUH, HHTEPECOB U MOTpeOHOCTEH 0011ecTBa;

6) ’K0JI0r14YeCcKOro0 BOCIIUTAHMS

SKOJIOTHUECKH  IIeNIECOO0Pa3HOT0  OTHOMIEHUS K
MPUPOJIe, KaK HUCTOYHUKY CYIIECTBOBAHMS >KM3HH Ha
3emuite;

MMOHUMaHHS TI00AIFHOTO XapakTepa HSKOJIOTHYECKUX
mpobneM, BIMSHAS HSKOHOMHYECKHX MPOIECCOB Ha
COCTOSIHUE TPUPOJHOMN U COLIMATIBHON Cpeibl;
OCO3HaHUS HEOOXOTUMOCTH WCIIOIb30BaHHMS
JOCTMKEHUM  XUMHMM  JJIi  pEUlleHHs  BOIPOCOB
PalMOHAJIBHOTO MPUPOAOIIOIB30BAHHUS;

AKTUBHOTO HENPUATHUS [EHUCTBUM, NPUHOCAIIUX BpEL
OKpyXarolen MIPUPOTHOM cpeze, YMEHHUS
MIPOTHO3UPOBATh HEOIArOMPUATHBIE JKOJOTHYECKHE
TIOCIIEICTBUSA MIPEIIIPUHUMAEMBIX JIEUCTBUI u
MpeIoTBpaaTh UX;

HaJIM4us Pa3BUTOrO  HKOJIOTMYECKOTO
SKOJIOTMYECKOH  KYJBTYphl, ONbITa  JEATEILHOCTH
9KOJIOTUYECKOU HaIlpaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI AMH B T03HABATEIHHOM,
KOMMYHHUKaTUBHOM u COIMANTBHOM MpaKTUKE,
CroCOOHOCTH W YMEHHSI aKTUBHO IPOTHBOCTOSTH
HAE0JIOTHH XeMopoOuH;

7) HEHHOCTH HAYYHOTI'O MO3HAHMSA:
chopmupoBaHHOCTH MHPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHU ¥ 0OIIECTBEHHOM MPAKTHKU;

MMOHVMAaHMSI CTICM(PUKNA XUMHUHM KaK HayKH, OCO3HAHUS
e€ ponmu B (GOPMUPOBAHHM PAIMOHAIHHOTO HAYYHOTO
MBIIUICHUSI, CO3/IaHUM LEJIOCTHOTO IMPEICTaBICHUS 00
OKpY>KalolUleM MHpE Kak O €IUHCTBE MPUPOABI U
YeJI0BEKa, B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEN U
pelieHuu mpooieM COXpaHeHHUs MIPUPOIHOTO
paBHOBeECHS;

yOexxI€HHOCTH B 0COOOW 3HAYUMOCTH XHMHH IS
COBPEMEHHON LMBWIN3ALMUA: B €€ TI'yMaHHMCTHYECKOM
HaNpaBJICHHOCTH M BaXXHOM pOJIM B CO3/IaHUM HOBOM
0a3pl MaTEPUAILHON KYJbTYPhI, PENICHHH TI00ATbHBIX

MBIIJICHU A,

C UCIOJIb30BAaHHEM HAy4YHBIX IOHITHUH,
TEOPUIi U 3aKOHOB;
6) cOpMHPOBAHHOCTh YMCHHS BBIICIATH

CYIIECTBECHHLIC IMMpU3HAKKU BUPYCOB,
KJICTOK IMpOKapuoT u 9YKapuoT;
OJHOKJICTOYHBIX nu MHOTI'OKJICTOYHBIX

OpTaHU3MOB, OHMOTEOIEHO30B U
9KOCHUCTEM;

0COOEHHOCTH TIPOIIECCOB OOMEHAa BEIIECTB
W TIpEeBpaIlleHUS »dHEPrHH B  KIETKE,
¢doTocuHTE3A, IUTACTHYECKOTO u
SHEPTeTHUECKOr0 OOMEeHa, XEMOCHHTE3a,
MHTO3Q, Meiio3a, OILIOIOTBOPCHHS,
pa3BUTHSA i Pa3MHOXKCHHS,
WHIUBUIYAILHOTO PA3BUTHs OpTraHU3Ma
(oHTOTCHE3a), 6OPHOBI 32 CYIIIECTBOBAHUE,
€CTECTBEHHOTO 0TOOpPA, BUI000pa30BaHUs,
MPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpe/Ie
00OHTaHM, BIUSIHUS

KOMIIOHCHTOB KOCHCTEM, aHTPOIOT€HHBIX
H3MEHEHHMH B  DKOCHCTEMax  CBOCH
MECTHOCTH, KPYTOBOpPOTa BEIIECTB U
TIpeBpalleHne YHEPTUH B Onocdepe;

7) cOpMHUPOBAHHOCTh YMCHUS IPUMCHSITh
HOJ'Iy‘-IeHHI)Ie 3HAHUA OJA O6’bHCHeHI/IH
OMOJOTHYECKUX

HpOHeCCOB nu HBHeHHﬁ, IS HpI/IHHTI/IH
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM
JKU3HHU C LIETBI0

obecrieueHus 6e301macHOCTH CBOETO
3M0POBbSI W  3JOPOBBS  OKPYKAIOIIUX
JroIeit, cOOIOIEHUS 3I0pPOBOTO

oOpa3a  XW3HH, HOPM  TPaMOTHOTO
MOBEJICHUS B OKpPY)KAIOMIEH MPHPOTHOMH
cpele; MOHNMaHHe

HEOOXOUMOCTH HCIOJIb30BaHUs
JIOCTI)KEHUN COBpPEMEHHON Ouoiiornu u
OMOTEXHOJIOT U IS

PaIMOHAIBHOTO MPUPOIOTIOIE30BAHHS;

8) chopMuUPOBaHHOCTH YMEHHUs pellaTh
OMOJIOTHYECKHE 3a7a4H, COCTaBJIATh
F€HOTHUITHYECKHE

CXEMBI CKPCIIUBAHUS JJIsI Pa3sHBIX THIIOB
HACIICIOBaHHs TPU3HAKOB Y OPTaHHU3MOB,
COCTaBIATH CXEMBI TEPEHOCA BEIIECTB U
SHEPTUH B HKOCHCTeMax (LeTH MUTAHUS,
MUIIEBBIE CETH);

BHJIOB,

9) c(hOpMHUPOBAHHOCTH yMEHUI
KPUTHUYECKH  OIEHHBATh HH(DOpMAIHIIO
OUOJIOTHIECKOTO

COJZIEPIKAHUS, BKITIOYAFOIILY O

NICEBIOHAYYHBIE 3HAHWS W3 Pa3TUIHBIX
UCTOYHUKOB (CPeICTBa MacCCOBOM

nndopmanuu, Hay4HO-TIOIyJISIpHbIE
Marepuarbl); MHTEPIIPETHPOBATh
9TUYECKHE aCIEKThl COBPEMEHHBIX

UCCeOBaHUH B OWOJIOTMH, MEIMIMHE,
OHMOTEXHOJIOTNY; paccMmarpuBarthb
r100adbHBIE  3KOJIOTHUECKHE MPOOIIEMBI

COBPEMEHHOCTH, ¢dopmMHupoBaTH 110
OTHOLICHHIO K HUM CO6CTBeHHy}O
MO3UIHIO;




npoOiieM yCTOWYMBOrO pPas3BUTHS 4YeJIOBEYeCcTBA —
CBIPHEBOH, 9HEPreTUYECKoil, MUILEBOH u
9KOJIOTUYECKOH 0e30MacHOCTH, B Pa3BUTHH MEAMIIMHEL,
obecrieueHHH  YCJIOBMH  YCIIEIIHOTO  TpyAa W
9KOJIOTUYECKH KOM(OPTHOW JKM3HH KaKIOTO 4JIeHA
00111eCTBa;
€CTECTBEHHO-HAYYHOH  TPaMOTHOCTH:  ITOHUMAaHUS
CYLIHOCTH METOMOB TIIO3HAHWSA, HCIOIb3YEMbIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIB30BATh
MOJTydacMble 3HAHMWA I aHalnW3a M OOBSICHEHHSA
SIBICHUH OKPYXXAIOIIEro MUpPa M MPOUCXOSIIINX B HEM
N3MCHEHUH, YMEHUS JenaThb 000CHOBaHHBIE
3aKJIIOYEHUS] HA OCHOBE HAay4yHbIX (akTOB U
UMEIOIIMXCS  JAHHBIX € LEJbl0  TOJIydYeHHs
JIOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTH CaMOCTOSATEIBHO UCIIOJIb30BaTh
XMUMHUYECKHE 3HaHHMA JUIsd pelieHus npobieM B
peasbHBIX KU3HEHHBIX CUTYalUsX;
WHTEpeca K TIO3HAaHHI0O M HCCIIEAOBATEIbCKON
JeATEbHOCTH;
TOTOBHOCTH W  CIIOCOOHOCTH K  HETIPEPHIBHOMY
0o0pa3oBaHMIO M C€aMO00pa30BaHMIO, K AaKTHBHOMY
MOJTy9EHHUIO HOBBIX 3HAaHHH IO XMMHH B COOTBETCTBHHU
C )KU3HEHHBIMH TOTPEOHOCTSIMY;
HHTEpeca K 0COOEHHOCTSIM TPpyJa B Pa3iIMYHbIX cepax
npodeCcCHOHANBLHOM e TeILHOCTH.
MeTanpeameTHbIe pe3yJabTaThl
B pesynbrare OCBOEHMs MpOrpaMMBbl 10 XMMHH Ha
YpPOBHE  OCHOBHOro  oO0mero oOpa3oBaHUs Yy
oOyuJaromerocs OoynyT c(hopMHIpPOBaHEI
METalpEeIMETHBIC PE3yIbTaThl, XapaKTePH3YIOIIHECs
OBIIAJICHUEM YHHBEPCAIBHBIMH I103HABATEIbHBIMHU
JEWCTBHUSAMHY, YHHBEPCAIBHBIMH KOMMYHHKATHBHBIMHU
JEWCTBUAMH W YHUBEPCAIBHBIMH PETYJIATHBHBIMHU
JIEUCTBUSIMU:
IMo3naBarenbHbIE YHUBepcaJbHbIe yueOHbIe
AeicTBUsA
Bba3oBble ornyeckue AeiicTBUS:
CaMoCTOATENILHO (DOPMYIIMPOBAaTh M aKTyaJM3HPOBATh
npo0IieMy, BCECTOPOHHE €€ paccMaTpHUBaTh;
OTIPENETIAT LENH AeSTeIbHOCTH, 3aaBasi mapaMeTpsl 1
KPUTEPUH WX JOCTHKEHUs, COOTHOCHUTH PE3yJIbTaThl
JeATEILHOCTH C TIOCTABICHHBIMU LEJISIMHU;
UCTIONB30BAaTh NP OCBOGHHM  3HAHUH  NPHEMBI
JIOTUYECKOTO MBIIUICHUS — BBIJEISITE XapaKTepHbIC
NIPU3HAKK MOHSATHH M YCTaHaBIIMBATh MX B3aHMMOCBS3b,
UCIIONIb30BaTh ~ COOTBETCTBYIOIIME  MOHITHS  JUISt
0OBSICHEHHUS OT/ACIBHBIX (aKTOB U SBICHUM;
BBIOMpATh OCHOBaHHS M KPUTEPHHU ISl KiacCHU(pHUKAIIK
BEIIIECTB U XMMHUUECKHX PEAKIIHIA;
YCTaHABJIMBATh PUYUHHO-CIIC/ICTBEHHBIE CBSI3H MEMKILY
H3y4aeMbIMH SIBIICHHSIMHU;
CTPOUTH JIOTHYECKHE pacCyXJeHusl (MHIYKTHBHBIC,
JeTyKTHBHBIE, 1o aHaJIOTUH), BBISIBIISTH
3aKOHOMEPHOCTH M NPOTHBOPEUHS B pacCMaTpPUBaEMBbIX
SIBIICHUSIX, (POPMYJIMPOBATH BBHIBOABI U 3aKJIIOUCHHS;
NPUMEHATH B Hpollecce IO3HAHWUS, UCIIOJIL3yEeMbIC B
XMUMHH ~ CHUMBOJMYECKHE  (3HAKOBBIE)  MOJEIH,
npeoOpa3oBbIBaTh MOJICNIBHBIE  NPEJCTABICHUS —
XUMHWYECKHHA 3HAK (CHMBOJ) 3JIEMEHTa, XUMHYECKas
(dopmyna, ypaBHEHHE XMMHUYECKOH peakuud — NpU
pelLIeHUH yueOHBIX M03HABATEIbHBIX M MPAKTHYECKHX

10) c(hOpMHUPOBAHHOCTh yMeHUit
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE H
YCTHBIE cooOrieHus Ha OCHOBE
Ouonornyeckon nHdpopManuu u3
HECKOJIbKUX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MMOHATHUUHBIN

ammapar OMOJIOTHH.




3ajad, TIPUMEHSATh Ha3BaHHbIE MOJIENbHBIE
NPE/ICTABICHUS Ul BBUIBJICHHS  XapaKTEPHBIX
MPU3HAKOB HU3y4yaeMbIX BELIECTB U XMMHUYECKHX
peakiuii.

Ba3oBble ncciiegoBaTe1bcKue qeiicTBUS:

BJIaJITh OCHOBAaMM METOJOB HAy4YHOIO IO3HAaHHUS
BEIIECTB M XUMHUUCCKHUX PEAKIHIH;

¢dopMynupoBaTh LEMTH W 3a7add  HCCIECJOBaHMI,
UCTIONB30BaTh  IIOCTABICHHBIE M CaMOCTOSTEIIFHO
chopMyITHpPOBaHHBIE BOIIPOCHI B KavecTBe
MHCTPYMEHTa TO3HAHUS W OCHOBBI AL (POPMHPOBAHUS
THIIOTE3BI 110 MPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHUI;

BJIaJIeTh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS
U TpPOBEAEHUS  YUYCHMYECKHX  IKCIEPUMEHTOB,
COBEPIIEHCTBOBAaTh YMEHMA HAOIIOAATh 3a XOJOM
mpolrecca, CaMOCTOSTENIbHO IPOTHO3UPOBATH  €ro
pe3ynasTar, (GOPMYIHPOBATH OOOOIICHHS ¥ BBIBOJBI
OTHOCHTEJBEHO JOCTOBEPHOCTH PEe3yNIbTaToB
HCCIIEIOBAHMS, COCTAaBISATH OOOCHOBAHHBIH OTYET O
IpoJieIaHHO| padoTe;

IIpUOOPETaTh OTBIT YICHHUECKOH HCCIIeI0BATENbCKOM 1
MIPOEKTHON AEATEIBHOCTH, NMPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOHCKY METOJIOB
pelieHuss — NpakTHYeCKUX  3a4ad,  NPUMEHCHHIO
Pa3IMYHBIX METO/OB MO3HAHMS.

Padora ¢ unopmanueii:

OpUEHTUPOBATHCA B Pa3IMYHBIX HUCTOYHUKAX
nHpopmanuu (Hay4uHO-TIONyNIIpHAs JuTeparypa
XMMHUYECKOTO COAEpKaHUS, CIIPABOYHBIE MOCOOMS,
pecypcsl  MHTepHeTa), aHaNIM3UPOBAaTh HHPOPMAIHIO
pasNMuYHBIX  BHAOB W (OpM  TIPENCTaBICHHUS,
KPUTHYECKH  OIEHMBATh €€  JIOCTOBEPHOCTh W
HETIPOTHBOPEUUBOCTb;

(opMyIIMpOBaTh 3alpOChl W TPUMEHSTH pa3IUYHbIC
METOJBl MpH TOMCKEe M orbope HH(DOpMAIHH,
HEOOXOMUMOW  JIsi  BBITIONHEHUS Y4eOHBIX 3amad
OIPE/ICIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCIOJIb30BaHHUS HH(POPMAIMOHHO-
KOMMYHHUKaTHBHBIX  TEXHOJIOTMH ¥  Pa3lW4HBIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIbHYIO  (opMmy
npencraBiueHuss  WMHQOpManmuu  (CXEMBI, TpaQuKH,
JMarpaMMBbl, TaOJUIBI, PUCYHKH U IPYTHE);
UCTIONIb30BATh HAYYHBIH S3BIK B KaU€CTBE CPEJICTBA MPU
pabore c XuMHYEeCKOW WHGpOpPManHei: NPUMEHSITh
MEXIpeIMeTHbIe ((pu3nyeckne U MaTeMaTHUECKHUE)
3HaKH W CHUMBOJBI, (opMyJsl, abOpeBHaTypHl,
HOMEHKJIATYPY;

HCTIONB30BaTh u mpeoOpa3oBHIBATH 3HAKOBO-
CHUMBOJITYECKUE CPECTBA HATIISTHOCTH.
KoMMyHUKAaTHBHBIE  YHUBepcajbHble  y4deOHbIe
AefcTBUA:

3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYXIaeMOi TEMbI B
XO/€ JManora W/WIM JWUCKYCCHHM, BBICKA3bIBaTh HJIEH,
(opMyJIMpOBaTh CBOW IIPEUIOKEHUS OTHOCHUTEIHHO
BBINOJIHEHUS ITPEUI0KEHHOH 3a/1a4H;

BBICTYTIaTh c Ipe3eHTanuen pe3yJIbTaToB
MIO3HABATEIIEHON JIeSITETBHOCTH, MOy YEHHBIX
CaMOCTOSITENIFHO WMJIM COBMECTHO CO CBEPCTHHUKAMHU
IpH  BBINOJTHEHHH XHMHYECKOTO OKCIEPHUMEHTA,
MPAaKTUYEeCKOH paboThl IO WCCIEOBAHUIO CBOMCTB




M3y4aeMbIX BEILECTB, pealn3aly Y4eOHOro MpoeKTa

u  QopmynaupoBaTh  BBIBOJBI [0  pe3yJbTaTam

NPOBEAEHHBIX MCCIIEIOBaHUH ITyTEM COTJIACOBAHUS

TO3UIMI B X071€ 00Cy>KAeHHs U 00MEHa MHEHHUSIMH.
PerynsituBHBIE YHHBepcaJIbHbIE YUeOHbIE 1eCTBUS
CaMOCTOSTENIFHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO
MIO3HABATEJBHYIO JEATEIBbHOCTD, ONpEAeisisi e€ el u
3a7a4¥, KOHTPOJIUPOBATh M IO MEpe HEOOXOAMMOCTH
KOPPEKTUPOBaTh INpeasiaraéMblii alroOpuT™M AEHCTBUIM
NP BBINONHEHWN YYEOHBIX M HCCIIEAOBATENHCKUX
3amad, BBIOMpaTh Hamboiee H(PPEeKTHBHBINA crocod ux
pemieHust ¢ y4ETOM TIOMYYEHHUs HOBBIX 3HAHUH O
BEIECTBAX M XMMUUECKHX PEAKIUSIX;

OCYIIIECTBIISITH CAMOKOHTPOJIb CBOCH JAEATEIHHOCTH

Ha OCHOBE CaMOAHaJIN3a U CAMOOLICHKH.

2. CTPYKTYPA U COAEP/) KAHUE YYEBHOI'O INIPEJIMETA OYVII. 11 Buosorus

2.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHOIl padoThl

Bun yue6Hoii paGoTbl

Ob6vem uacos

O0beM 00pa3oBaTeIbHON MPOrPaMMbI Y4eOHOTO MIpeIMeTa 72
MakcumaabHasl yueOHast Harpy3Ka (Bcero) 72
Oobs13aTebHast ayIMTOPHAs YueOHasi Harpy3ka (Bcero) 72
Teopetnueckoe 0Gydyenune 48
IIpakTHueckue 3aHsATUS 24

HTorosasi arrecramus B popme aud.3auéra




2.2. TemaTnveckuii jiaH u coaep:xanue ydeonoro npeamera OVYIL.11 buosnorus

HaumeHnoBanue Conaep:xxanue yueOHOI0 MaTepHaJia, 1a00paTopHble pPadoThl H NPaAKTHYeCKUe 3aHATHS, O0bem Koabl
pa3iejioB U TEM CaMOCTOATEC/IbHAA paﬁoTa 06y‘-lal0]_[[l/IXCH. yacoB KOMHeTEHHI/Iﬁ,
(popmupoBanuio
KOTOPBIX
crnocod0cTByer
3J1eMEHT
NPOrpaMMbl
1 2 3 5
BBenenue Conep:kanue y4eOHOTro MaTepuaa OK 1, OK 2, OK 3,
1 OObeKT u3ydyeHuss OMOJOrMM — >KuBas npupoja. IIpu3Haku >KUBBIX OPraHU3MOB. 4 OK4,0K7,1IK 1.2,
MHoroo6pasue >KHBbIX OpraHU3MOB I[IK 2.4
2 YpoBHEBas OpraHu3anus KUBOH IPUPObI U IBOTIOLIHS
3 OO01ume 3aKOHOMEPHOCTH OMOJIOTHI
4 IIpenmer usyuyenus obGoOmaromiero Kypca «buonorus», Lenu M 3afadd Kypca.
W3ydyenue  OCHOBHBIX  3aKOHOMEPHOCTEH  BO3HHUKHOBEHHWS,  pa3BUTHI U
CYLIECTBOBAHUS XKHM3HM Ha 3emJie U COBPEMEHHOM ee OpraHu3aluu
) Ponp Guonoruum B (OpMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa M B IpoeCcCHOHATBHOMN IeATEIIbHOCTH JIFOAeH
6 CoOmrosieHue mpaBWwil TMOBEJEHUS B MpUpOJE, OepeXHOe OTHOLIEHHE K
OMOJIOTHYECKUM OOBEKTaM (pacTeHUSIM M KUBOTHBIM M HX COOOILECTBaM) M HX
OXpaHa
IIpakTHueckoe 3ansitne: Metoipl OMOJIOTHH 2
Pasnea 1. OcHOBBI IUTOJIOTHH
Tema 1.1. Knerka — | Coagepkanue y4eOHOro MaTepuaJa
3JIEMEHTapHas 1 KieTka — a7eMeHTapHas )KHMBasi CUCTEMA BCEX XKUBBIX OPraHU3MOB 4 OK 1,0K 2, OK 3,
€IMHMIIA BCEX 2 Kietka — ocHOBHasI CTpYKTYpHO-()YHKIIMOHANIbHAS €IMHUIA BCEX KUBBIX OK4,0K7,1IK 1.2,
KHUBBIX OPTaHU3MOB OpraHu3MOB 1K 2.4
3 Knetku 1 ux pasHooOpasznue B MHOTOKJIETOYHOM OpTaHU3Me
4 JuddepeHumpoBka KIETOK
5 KnerouHast Teopusi CTpOCHHUSI OPraHU3MOB
JlaGopaTtopHas padora: «/3ydeHue KIeTOK pacTeHHI U )KUBOTHBIX O] MUKPOCKOIIOM Ha 1
TOTOBBIX MUKpOIpenapaTax, UX ONUCAHUE
IlpakTuyeckoe 3ansiThe: «V3ydyeHwe pa3sHOOOpa3us KJIETOK B MHOTOKJIETOYHOM 1




OpraHu3Mce»

Tema 1.2.
XuMuyeckas

opraHu3anus KJICTKH

Conep:kanue y4e0HOTr0o MaTepuaia

OpI‘aHI/I‘IeCKI/Ie U HCOPraHMYCCKHUEC BCUICCTBA KJIICTKHU U JKMBBIX OPraHU3MOB

benkn n nx POJIb B KJICTKC

yFJ’IeBOZ[BI H X POJIb B KJICTKC

.HI/IHI/IZ[BI 1 X POJIb B KJICTKC

OB WIN|F-

HYKJ'IGI/IHOBBIG KHCJIOTBI U UX POJIb B KJIICTKE

HpaRaneCKoe 3aHATHE: « I/I3y‘-I€HI/I€ XUMHYECCKOI'0 COCTaBa KJICTOK KMBLIX OPIraHU3MOB»

Tema 1.3.
CtpoeHue KIETKH

Copnepkanue yueOHOro MaTepHraia

HpOKapI/IOTI/I‘leCKI/IC H OYKAPHUOTHUYCCKUEC KIICTKH

Bupychel kak HekseTouHasi popma )KU3HH U MX 3HAUCHHUE

Bopbba ¢ Bupycupimu 3aboneBanusivu (CITJ u 1p.)

[{uTomnasma u KIeToyHasi MeMOpaHa: CTpoeHue U pyHKIUU

inlwN|EF

Opranouapl KiIeTKd (MUTOXOHIpUHU, pubocomsel, DIIC, smpo, TU30COMBI, KOMILIEKC
["onbpKK): cTpoeHUE M PYHKITUN

JlabopaTopHas padora: «[Ipurorosienue u onucaHue MUKPOIIPEIApaTOB KIETOK
pPaACTUTEIILHBIX M KMBOTHBIX OPTaHU3MOBY;

IIpakTnueckoe 3ansaTHe: KOCOOEHHOCTH CTPOEHUS )KMBOTHOM M PACTUTEIbHON KJIETOK»

Tema 1.4. O0OMen
BEIIECTB U
npeBpalieHue
BHCpFI/II/I B KJICTKC

Coaep:xanue yueOHOro MaTepuaJia

[Tmactuueckuii oOMeH

DHepreTUYecKuii 0OMeH

Crpoenuie U GyHKIUH XPOMOCOM

JIHK — HocuTenp HaciieACTBEHHON MH(OpMaluu

Pennukamusa JJHK. T'en. I'enernueckuii kox

OO [[WIN|F

buocunres Oeinka

HpaRanecxoe 3anaTHe: «CocTaBjeHUE CXEMBI Iponecca OrocHuHTEe3a OeIKay»

Pasnea 2. PazMHOkeHHe M HHIMBHAYAIbHOE Pa3BHTHE OPraHU3MOB

Tema 2.1.
Pasmuoxenne —
BaKHEHIIICE
CBOMCTBO KMBBIX
OpraHU3MOB

Conep:kanue y4eOHOIr0o MaTepuaJia

OpranusMm — eIMHOE 1EN0e

MHoroo6pasue opranuzMoB

Pa3zMmHOXEeHNE — BaKHEIIIIEe CBOMCTBO KUBBIX OpTraHnu3MOB

[TosoBOE 1 Oecnosoe pa3sMHOKEHHE

Meiio3

OO WIN|F

O6p8.30BaHI/Ie IMOJIOBLIX KJICTOK U OIJIOJOTBOPCHUC

OK 1, OK 2, OK 3,
OK 4, OK 7, TIK 1.2,
TK 2.4




IIpakTHyeckoe 3anaTHe: «V3yyeHue npouecca omiogOTBOPEHUS HA IPUMEPE LIBETKOBBIX
pacTeHun»

Tema 2.2.
NunuBuayansHoe
pa3BuTHe
OpraHU3MOB

Coaeprxanue yueOHOro MaTepuaJa

1 WuauBuyanbHOE pa3BUTHE OpraHU3Ma

2 OMOpHOHANBHBIHA Tan oHToreHe3a. OCHOBHBIE CTaIUH SMOPHOHAIBHOTO Pa3BUTHSI

3 [TocTaMOpHOHATEHOE pa3BUTHE

4 CxozcTBO 3apobllei MpeIcTaBUTeNel pa3HbIX IPYIII O3BOHOYHBIX KaK
CBUJETEIBCTBO UX 3BOJIIOLIMOHHOIO POACTBA

5 WupuBuayanbHOe pa3BUTHE 4esloBeka. [IpuumHBl HapylmieHWd B pa3BUTHH
OpPraHHU3MOB

6 PenponyktuBHoe 3mopoBbe. IlocieacTBuss BIMSHUS — aJKOrojs, HHMKOTHHA,

HAapKOTHYCCKHX BCUICCTB, (1)I/I3I/ILIGCKOFO 3arpsA3HCHUs CpCZibl HA Pa3BUTUC YCIIOBCKA

HpaKTH‘leCKOC 3aHaATHE: «Biusnue (I)I/IBI/IIICCKI/IX Hn XUMHWYCCKUX SanHSHHTeHeﬁ Ha
OpraHn3m 4CJIOBCKa»

Pa3nea 3. OcHOBBI T€eHETHKH U CeJIEeKIIHHA

Tema 3.1. OcHOBEI
T€HETUKU

Coaep:xaHue y4eOHOro MaTepuaJia

1 ['eneTnka — Hayka 0 3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH U U3MEHYUBOCTH
OpraHu3MoOB

I"eneTnmueckas TCPMHHOJIOIUA U CHMBOJIMKA

3aKOHBI I'CHCTUKH, YCTAHOBJICHHLIC I'. Menaenem

MonorudpuaHoe U TMriOpuaHOE CKpelMBaHue

XpOMOCOMHa}I TCOpHUA HACJICACTBECHHOCTHU

I'eneruka noja. CrienaeHHOE C IT0JI0M HaclIeJ0BaHNE

3HaueHUE TeHETUKU JJIA CCIICKIMH 1 MCIUITUHBI

HacnencTtBeHHble 0oJIe3HH YCJIOBCKA, X TIPHUYNHBI U HpO(l)I/IHaKTI/IKa

OO NO|OBWIN

3aKOHOMEPHOCTH U3MEHUYUBOCTH

[EEN
o

HacnencrBenHast nin reHOTUIIHYECKas H3MEHUNBOCTD

11 MoaudukanroHHass K3MEHIYMBOCTh

JlaGopaTtopnas padora: «AHanM3 (HEHOTUNHMUYECKOW W3MEHYMBOCTH Ha IpUMEpe
PacTUTEIIbHBIX OPTaHHU3MOBY»

IIpakTHYecKHE 3aHATHSA:

1. Pemenue 3a1ay Ha MOHOTHOPHUIHOE CKPEIITUBAHNE

2. Pemenwue 3am1a4y Ha AUTHOPHUIHOE CKPEIMBAHHE

3. Pemienue 3aau Ha HaclieZJOBaHUE CLEIJIEHHOE C MOJIOM

4. «BpisiBIeHHE MyTareHOB B OKPYXaloIIe cpefie M KOCBEHHAasl OLIEHKA BO3MOYXKHOTO HMX

OK 1, OK 2, OK 3,
OK 4, OK 7,TIK 1.2,
TK 2.4




BJIMAHHA HA OPTraHU3M»

KonTposbHas padora: «PeleHne reHeTHYECKUX 337124

Tema 3.2. OcHOBEI

Cone

’KaHHue Y4eOHOT0 MaTepuaJia

CEeJIEKIUHU 1 OCHOBHBIE METOBI CEJICKITNH: THOPUIN3AINS M HCKYCCTBEHHBINH 0TOOD
2 OCHOBHBIE  JOCTUKEHHUSI COBPEMEHHOW CEJEKIHMH KYJbTYPHBIX pACTEHUH,
JIOMALIHUX KUBOTHBIX U MUKPOOPTraHU3MOB
3 buorexHosorus, ee TOCTUKEHUSI U NEPCHEKTUBBI PA3BUTHS
4 ['eHeTHKa — TEOPETUYECKAsE OCHOBA CEJIEKIIMU
5 OpnomaliHMBaHUE )KMBOTHBIX U BBIPALMBAHKUE KYJIBTYPHBIX PACTEHUI — HaYaJIbHbIE
JTalnbl CEJIEKIUU
6 VYyenue H.W. BaBuiosa o neHTpax MHOT0OOpa3us ¥ MPOUCXOXKICHHS KYIbTYPHBIX
pacTeHui
Pa3nes1 4. DBoJIIOLINOHHOE YYeHHE
Tema 4.1. Conep:kanue y4eOHOTr0 MaTepuaJia OK 1,0K 2, OK 3,
Ucrtopus pazsutus 1 Wcropus pa3BUTHs 9BOJTIOIMOHHBIX HJIEH OK4,0K 7,1IK 1.2,
9BOJIIOLMOHHBIX 2 3unauenue pabot K. Jlunnes, JXK.b. Jlamapka B pa3BUTHH SBOIIOLIMOHHBIX HJIEH B IIK 2.4
unen Ouosorun
3 OposononHoe yuenue Y. /lapsuna
4 Pounb 3BOMIOIIMOHHOTO Y4eHUsI B (POPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHOHAY4YHOU
KapTuHbl Mupa. CUHTETHYECKAas TEOpHUs IBOJIIOLIMU
Tema 4.2. Coaepixanue yueOHOro MaTepuasa
JIBroKyIMe Cuiel 1 JIBMOKYIIIME CUIIBI HBOJIFOLIMH
JBOJIIOLIAA 2 EcrectBennslit 0TOOp U €ro GopMbl
Tema 4.3. Coaepixanue yueOHOro MaTepuasa
Mukpossomonust 1 | 1 CoBpemenHsble mpeacTasieHus o Bujooopazoanuu (C.C. Yersepukos, 1.1.
MaKpO3BOIIOLUS [IImanbrayses)
2 KoHuenmnus Bujaa, ero KpuTepuu
3 [Tonynsuus — cTpyKTypHas €AMHMIIA BUJIA U 3BOJIIOLUU
4 MaxkpoaBomronus. JlokazaTenbcTBa IBOJIIOLUH
5 [IpuunHBI BBIMUpPAHUSI BUJIOB

IIpakTnyeckoe 3ansatue: «Omnucanue ocodeil 0AHOTO BUIA MO MOPHOIOTUIECKOMY
KPUTEPUIO)

Paznen S. Ucropusi pa3BUTHS JKU3HU HA 3eMJIe

Tema 5.1. Ucropus
pa3BUTHSI )KU3HU Ha

Coaep:xxanue yueOHOro MaTepuaJia

1 ‘ ['MnoTe3sl MPOUCXOKACHUS )KU3HU

OK 1, OK 2, OK 3,
OK 4, 0K 7,TIK 1.2,




3CMIJIC

2 | KpaTkas ucTopusi pa3BUTHsI OPraHMUECKOro MUpa

3 | YcinoxxHeHne >KUBBIX OpraHnu3mMoB Ha 3emie B mponecce 3BOJIFOIUMN. COBpCMeHHHe
THUIIOTC3bI
O IMPOUCXOXIOCHHUHN YCTIOBCKA

4 | JlokazaTenbCcTBa POJCTBA YEIOBEKAa C MIICKOMHUTAIOUIUMU KWBOTHBIMHU. DBOJIOLMS
yelnoBeKa

5 | EqunCcTBO IpOMCXO0XK/ICHUS YEI0BEUYECKUX pac

IIpakTnyeckoe 3aHATHE. «AHAIHU3 U OIEHKA PA3IMYHBIX TUIIOTE3 IPOUCXOXKICHUS KU3HU 1
Y YEJIOBEKay

Bcero: Oo6s13aTesIbHAsI ayAUTOPHAsI yueOHAasi HATPYy3Ka 72
MaxkcumaJjibHas yueOHasi Harpy3Ka 72

IIK 2.4




3. YCJIOBUS PEAJIMBALIUU YUYEBHOI'O MPEJIMETA OVYII. 10 buosorus

3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecnedeHHI0
Peanunzanus yueOHoro npeamera Tpedyer Han4us yueOHoro kabunera «Xumus u buonorus»
O6opynoBanune y4eOHOro KabMHeTa:

- Paboune mecra o Koau4ecTBy 00ydaromuxcs;

- Pabouee mecto npenopasarens;

- CtoJ1 A1 I€MOHCTPALUH OIBITOB;

- Yuebnble nprOopsl U 000pyAOBaHUE;

- KommiexTsl aj1s1 1a60paTtopHBIX paboT ¢ pacXOJAHBIMU MaTepHalaMH;

- Harnsgaeie mocooust.

TexHnuyeckue cpeacTBa 00y4yeHus :

- DKpaH;

- MynbpTHMeEaMa IPOEKTOD;

- KomnbroTep ¢ AM11eH3MOHHBIM TPOrPaMMHBIM 00€CTICUCHHEM.

3.2. UndopmannoHHoe odecriedeHue 00ydeHust

Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H31aHuUi, WHTepHeT-pecypcoB, IONOJHHUTEJIbHOU
JINTEPATYpPbI

OcCHOBHBIC HCTOYHUKHU:

1.

2.

benses M. K., Ipmmiun I'. M., Ky3uneniosa JI. H., Ca6auna O. B., lllymnusiit B. K. Buonorus.
10 xnacc: 6a30BbIi ypOBEHb

benses J1. K., boponun I1. M., demmmun I'. M., Ky3uenosa JI. H., Cabnuna O. B., Ceprees
M. T'. buonorus. 11 knacc: 6a30BbIl ypOBEHB

I[OHOJIHHTeJIbeIe HCTOYHMUKU:

1.

5.

6.

KoncrantunoB B.M. buonorus nmns mnpodeccuii M CHENHAIBHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HAy4yHOro mpoduiei: Yy4eOHMK s CTyA.yUYpeKIeHMH cpeld. mpod.
obpazoBanmus/ B.M. KoncrantunoB, A,I', Pesano, E,O, ®aneeBa; mox pen.B,M,
KoncranTtnHoBa. - 8-e u3n., crep. - M.: U3narensckuii nentp "Axagemus", 2019.- 336 c.

Mycradun, A.I'. buonorus: yue6nuk / Mycrapun A.I'., 3axapoB B.b. — Mocksa: KnoPyc,

2020 — 423 ¢ — (CIO). — ISBN 978-5-406-07514-2. — URL:
https://book.ru/book/932501 — TekcT: 37eKTPOHHBIIA.

MawmonroB, C.I'. Obmas 6uosnorus: yae6nuk / MamontoB C.I'., 3axapoB B.b. — Mocksa:
KuoPyc, 2020. — 323 c¢. — (CIIO). — ISBN 978-5-4- 1 »5k3.06-07702-3. — URL:
https://book.ru/book/933564 — TekcT: 37IeKTPOHHBIH

Konecuukos, C.1. O6mas 6uonorus: yuebnoe nocodoue / Komecuukos C.M. — Mocksa:
KuoPyc, 2020. — 287 c¢. — (CIIO). — ISBN 978-5-406-07383-4. — URL:

https://book.ru/book/932113 — TekcT: 37eKTPOHHBIIA.

[Tonomapera 1.H., Kopaunosa O.A., Jloupunna E.H. O6mast Ouonorus. 10 k1. YueOHUK. —
M., 2002.

[Tonomapera U1.H., Kopaunosa O.A., Jloumunna E.H. O6mias 6uonorus. 11 ki1 YueOHuk. —
M., 2002.

HNuTepHeT-pecypcenl:

1.

2.

3.

B

Enunas xomnmexknust 1m@poBBIX  00pa3oBaTeNbHBIX pecypcoB. - Pexum pgocryna:
http://school-collection.edu.ru/catalog/

@®enepalibHbIl LIEHTp WH(OPMaLMOHHO-00pa30BaTeNbHBIX pecypcoB. — Pexum pocryma:
http://fcior.edu.ru;

MunucrepctBo  oOpaszoBanust  Poccmiickoit ~ denmepanuu. -  Pexum  goctymna:
http://www.ed.gov.ru;

Hanmonaneueiii mopran "Poccuiickuii 001meo0pa3oBaTebHbIA MOPTA». - Pexxum goctyrma:
http://www.school.edu.ru;

EcrecTBeHHOHayUHBIN 00pa3oBaTebHbINA OpTall. - Pexxum goctyma: http://en.edu.ru;



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/

6. denepanbHbli LEHTp HWHGOPMAIIMOHHO-00PA30BATEIbHBIX PECYPCOB.

[OnexTpoHHbIA

pecypc]: YueOHo-MeToarueckue MaTepuaiibl. — Pexxum qoctymna: wwwe.fcior.edu.ru;

7. DnexTtpoHHas  OWOIMOTEKA.

DJIEKTPOHHBIE

yueOHuku. -  Pexum  gocryna:

http://subscribe.ru/group/mehanika-studentam/

~

8. Hutepner — pecypcbl

Hemosepcus BITP CITO 2022 roa.- Peskum mocryma: https://4vpr.ru/vpr-spo
o

OHMOJIOTHH .- Pexxum JIOCTYTIA:

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

D0%B8%D1%8F

9. Bcsa 6uonorus. CoBpeMeHHast OM0I0THs, CTaThi, HOBOCTH, OMOIMoTeKa.- Pexxum moctyrma:

www.shio.info

10. Enqunoe okHO nmoctyma K oOpa3zoBaTesbHBIM pecypcaM WHTepHeTa mo Ouosoruu.- Pexum

poctyna: www.window.edu.ru

11. buonorus B OTkpbiTOM KOJuiepke. CallT COAEPKUT 3JIEKTPOHHBIN Y4eOHUK 110 OMOJIOTHH,
On-line TectsL.- Pexxum goctyma: Www.biology.ru

12. DnexTpoHHBIN yu4eOHUK, OOJIBIION CIIMCOK HHTEPHET-PECYpCoB.- Peskum nocryna:
13. Pemienune reHeTHYECKUX 3a1a4.- Pexxum goctyma: http://www.openclass.ru/node/118390
14. TIpe3enTanuu no 6uonorun.- Pexxum nocryna: http://dmsuslin.narod.ru/club-licey11.htm

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUMSI YYEBHOI'O ITIPEJMETA
OYVII. 10 buojorus

4.1. KoHTpPO/Ib M OLIEHKA KOHTPOJb M OIICHKA PE3yJIbTATOB OCBOCHHS Y4eOHOTO IpeaMera

OCYIIECTBIIICTCS MPEIOJIaBaTeeM B IPOLECCE MPOBEACHUS TCOPETHUYCCKHX M IMPAKTHYCCKHX

3aHATUH, Ja0OPAaTOPHBIX pPadOT, TECTUPOBAHUS,

a TaKXC BBIIIOJHCHUA O6y‘-IaIOIIII/IMI/IC$[

HHAWUBUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJIG,I[OBaHPlﬁ.

Pe3yabTaThl 00y4eHuUst
(ocBOCHHBIE YMEHMSs1, YCBOCHHbIE 3HAHHUS)

@DopMBbI M METOIBI KOHTPOJISI 1 OIIEHKHU Pe3yJILTATOB
o0yueHust

1) chopMHPOBAaHHOCTh 3HAHMA O MECTE U POJH
6uonorun B cucreme HAYYHOTO 3HAHUS,
(hyHKIIMOHATIPHOM IPaMOTHOCTH YeJOBeKa JJIs PeLIeHUs
JKU3HEHHBIX TPo0IeM;

YCTHBIH OIIPOC;
9KCIEPTHOE HAOIIOJCHNE U OIIEHKA Ha MIPAKTUYECKUX U
71a00paTOPHBIX 3aHATUAX MIPH BBIOJIHEHUH PaboOT

2) c(hOPMHUPOBAHHOCTh YMEHHUS packpbIBaTh
coJiep’KaHue OCHOBOIIOJIAraloIuX OMOIOTHUECKUX
TEPMHHOB W TIOHATHH: XWM3Hb, KJIETKA, TKaHb, OpraH,
OpPTaHM3M, BHWJ, TONMYJSINKS, SKOCHCTEMa, OHMOLEHO3,
omocdepa;  merabommzMm  (OOMEH  BEMIECTB |
NPEeBpAIICHAE JHEPTHH), TOMEOCTa3 (CaMOperyJismus),
O6mocuHTe3 Oenka, CTPYKTYpHas OPTaHU3aIs >XUBBIX
CHCTEM, JIUCKPETHOCTb, caMoperyJIsius,
CaMOBOCIIPOU3BEACHUE (penponykius),
HACJIeJICTBEHHOCTh, U3MEHYNBOCTh, YHEPTrO3aBUCUMOCTb,
POCT U pa3BHUTHE, YPOBHEBAsI OpraHU3alIusl;

YCTHBIN OIPOC;
9KCITIEPTHOE HaOJIIOJJEHNE 1 OIICHKA Ha MPAKTUYECKUX U
71a00PATOPHBIX 3aHATUSAX TPH BHITOJIHEHUH PadoT

3) c(hOpMHUPOBAHHOCTH yMEHUS pacKkpsIBaTh
coJiep>kKaHre OCHOBOTIOJIATAIONUX OHOJIOTHIECKUX
TEOpUd U  TUNOTE3: KIETOYHOW, XPOMOCOMHOM,
MYTallMOHHOMN, 3BOJIOLIUOHHOMN, MPOUCXOKACHUS KUZHU
M YEJIOBEKa,

9KCIEPTHOE HAOIIOJCHNE U OIICHKA Ha MIPAKTHYECKHX H
71a00paTOPHBIX 3aHATHAX MIPH BBIIOJIHEHUH PadoT;
TECTUPOBAHHUE;

YCTHBIH onpoc

4) c(hOpPMHUPOBAHHOCTh YMEHUS pacKphIBaTh
OCHOBOIIOJIAraIOIIHe ONOJIOTHYECKUE 3aKOHBI U
3akoHOMepHOcTH (I Mennens, T. Moprana, H.U.
Bapmnosa, D. Tekkens, @®. Mromrepa, K. Bbapa),
TPAHUIIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMAM;

9KCIIEPTHOE HAOJIIOJIEHNE U OIICHKA Ha PAKTHYECKUX U
71abOPATOPHBIX 3aHATUSX MPH BHINOJIHEHUH PadoT;
TECTUPOBAHHUE;

YCTHBIH ompoc

5) npuobpeTeHWe ONbITA TPUMEHEHUS OCHOBHBIX
METOZOB HAYyYHOTO IMO3HAHHUS, HCIOIB3YEMBIX B
Ouosoruu: HAOJIOJIEHUS] W OMWMCAHUS JKHUBBIX CHCTEM,

OKcnepTHOE HaOIIOIeHUE 1 OLIEHKA Ha MPAKTHIECKUX U
71a00paTOPHBIX 3aHATHAX MIPH BEIIOJIHEHUH PadoT;
TECTHPOBaHHUE



http://www.fcior.edu.ru/
http://subscribe.ru/group/mehanika-studentam/
https://4vpr.ru/vpr-spo
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IMMpo1eccoB " SIBHGHI/Iﬁ; OpraHu3aliui W MOPOBCACHUA
OHOJIOrHYECKOTO IKCIICPUMCEHTA, BbBIABUKCHUA THUIIOTE3,
BBIABJICHUA 3aBUCUMOCTH MCKIY HcciIeayeMbIMU
BCIIMYMHAMU, 00BICHEHHUS NOJY4YCHHBIX PE3YJIbTATOB U
q)OpMyJ'II/IpOBaHI/IH BBIBOJIOB C HCIIOJIb30BAHUCM
Hay4YHBIX HOHHTI/Iﬁ, Teopnﬁ " 3aKOHOB,

6) c(hOpMUPOBAHHOCTH YMCHUS BBIJICISTh
CYUIECTBEHHbBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT
M DYKapuOT, OJHOKJIETOYHBIX ¥ MHOTOKIJIETOYHBIX
OpPraHu3MOB, BH/OB, OHOTrEOLIEHO30B M JKOCHUCTEM;
O0COOGHHOCTH  TIPOLIECCOB  OOMEHAa  BEMIECTB W
NpeBpallleHus JHEPTuu B KieTKe, (OTOCHHTE3a,
TUIACTUYECKOTO u 9HEPreTHYECKOr0 obOMeHa,
XEMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJIOTBOPCHUS,
pa3BUTHS U PAa3MHOXKCHHS, HHIUBUIYATHbHOTO Pa3BUTHS
opranusMa (OHTOTeHe3a), OOpBOBI 3a CYIECTBOBAHUE,
€CTECTBCHHOTO otbopa, BUI000pa30BaHuUs,
MPUCTIOCOOICHHOCTH OPraHM3MOB K Cpele OOWTaHWs,
BJIUAHUA KOMIIOHECHTOB JKOCHCTEM, aHTPOIIOTCHHBIX
M3MEHEHHH B  JKOCHCTEMaX CBOEH  MECTHOCTH,
KPYroBOpOTa BELIECTB U IMPEBpAICHUE JHEPrUH B
ouochepe;

DKcnepTHOE HaOIIOICHHUE U OLICHKA Ha MPAKTHYECKUX U
7a00paTOPHBIX 3aHATHAX MIPH BHIIOJIHEHUH PadoT;
YCTHBIN OIIpOC

7) chOpMHUPOBAHHOCTH YMECHHUS IPUMEHSTH MOTy4YCHHbIE
3HAHHUA AT OOBSICHEHUS! OMOJOTHYECKHX IPOIECCOB H
ABJICHUM, UIA TPUHATHA NPAKTUYECKUX pEIICHUH B
MOBCETHEBHOW  JKM3HM €  Lelblo  obecrieueHus
0e30MacCHOCTH ~ CBOETO  3/I0pPOBbSI M 3]I0POBbA
OKPY’KaIOIIUX JIF0AeH, COOII0AEHUS 310pPOBOr0O

o0Opaza JKM3HM, HOPM TIpPaMOTHOTO TIOBEIEHHS B
OKpY>KaIolIeH MPUPOIHOH cpelie; MOHNMaHHe
HEOOXO0AUMOCTH UCIIOJIb30BaHMs JOCTHKEHHUH
COBPEMEHHOH OMOJIOTHH U OMOTEXHOJIOTHH JUIs
palroHAIBHOTO MPUPOJIOTIOIb30BaHNUS;

npakTuydeckas padora;
nmabopaTopHas paboTa;
KOHTPOJIbHAs paboTa,;
camocTosTeNnbHas padoTa

8) chopMHPOBAHHOCTh YMEHHS PEIIATh OHOJIOTHYECKUE
3a1aun, COCTaBJIATh FEHOTUIINYECKHE CXEMBI
CKpEIIMBAHUS Ul Pa3HbIX THIIOB  HACJIEJOBAHUS
MPU3HAKOB y OPraHU3MOB, COCTABISITH CXEMBbIIIEPEHOCA
BEIIECTB U SHEPruM B IKOCHCTeMaX (UEMd MUTaHHS,
MTUIIEBBIE CETH);

npakTuyeckas padora
nmabopaTopHas paboTa
KOHTPOJIbHAs paboTa
caMoCTosITeNbHAsE paboTa

9) chopMHUPOBAHHOCTh YMEHHUI KPUTHYECKU OICHUBATH
HHPOPMALHIO OHOIOTHYECKOTO

COJIepIKaHusl, BKIIOYAIOUIYIO NICEBJOHAYYHbIC 3HAHUS U3
Pa3IUYHBIX HACTOYHUKOB (cpencTBa MaccOBOM
nHpOpMaLUH, Hay4HO-IIOIYJIIPHBIE MaTepHasl);
MHTEPIPETHPOBATh ITHYECKUE AacHeKThl COBPEMEHHBIX
UCCIeI0BaHNH B OMOJIOTHH, MEHUIIMHE, OMOTEXHOJIOTHY;
paccMmarpuBarh IJI00aIbHBIE SKOJIOTHYECKHE HPOOIIeMEI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLICHUIO K HHUM
COOCTBEHHYIO TIO3HUIIHIO;

IpaKkTH4eckas padbora
naboparopHas paboTa

10) c(hOpPMHUPOBAHHOCTH yMEHHUHI co37aBaTh
COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE OWONIOTHYECKOW HH(MOPMAIMH M3 HECKOIBKUX
HUCTOYHUKOB, TPaMOTHO HCIOJb30BAaTh MOHATHHHBINA
anmapar OMOJIOTHH.

npakTHdyeckas pabora

naboparopHas paborta

DKcnepTHast OlleHKa [TPEnoAaBaTeist IpU MPOBEICHUN
y4eOHBIX 3aHATHH.

4.2. TunoBble KOHTpPOJbHbIE 3aJaHUs

JJIA NMPOBCIACHUSA TEKyLIero KOHTPOJIA

YCIEBAEMOCTH H NPOMEKYTOYHOM aTTeCTALMH 10 y4eOHOMY NpeaMeTy.

3aganus s 1M epeHIHPOBAHHOIO 3a4eTa
3anuummure B 0JIaHK BapUaHThbI IPABUJIbHBIX OTBETOB




Howmep
BOITpOCA

®opMynHMpoOBKa BOIIPOCa

KonnuectBo
MPaBUIILHBIX
OTBETOB

1

buoreorneHosorust - Guosiornyeckas Hayka, u3yJaromias
1) SKOCHUCTEMBI 3eMJIH
2) TONYJISIIMOHHO-BHUJIOBON YPOBEHBb OpraHU3AIMH )KU3HU
3) 3aKOHOMEPHOCTU MEKBUJIOBBIX B3aUMOOTHOIIIEHUN OPTraHU3MOB
4) 3aKOHOMEPHOCTH BHYTPHUBHJIOBBIX B3aHMOOTHOIIICHUH OPTraHu3MOB

P=1

W3 oprannveckux BeUIeCTB B KJIETKE B HAHOOJIBIIEM KOJUYECTBE CONEPIKATCS
1) KupsI
2) 6enxu
3) yrieBosl
4) HyKJIE€MHOBBIE KUCIIOTBI

Knerku GakTepuii, BRI3BIBAIONIUX CITUPTOBOE OpPOKEHUE
1) OTHOCSTCS K XeMOTpodham
2) OTHOCSITCS K TIapa3uTam
3) B pe3ynbTaTe OpOXKEHUS BBIACISIOT KHCIOPOT
4) pa3MHOXKAIOTCS TYTEM JICJICHUS KJIICTKU HAJIBOC

OCHOBHBIM MOCTaBUIMKOM 3Hepruu A cuHTe3a AT B kieTkax yenoBeka,
MHOTHX JKUBOTHBIX H HEKOTOPBIX MUKPOOPTaHU3MOB SIBIISICTCSI:

1) rirroko3a

2) pubo3a

3) Genku

4) nunubl

I'eneTnyeckas nHpopmalys, HeoOXoauMast IS CHHTE3a MOJIUIICTITHIOB,
nepenaercs ot JJHK k pubocomam B Bue

1) uPHK

2) TPHK

3) pPHK

4) PHK-nonnmepasbl

Bce opranusmsl o crioco0y NMUTaHUs AEATCSA Ha JB€ OCHOBHBIE TPYIIIIBI:
1) IpOIyIEHTHI ¥ PeAYIICHTHI
2) a»poOHbIE U aHaYPOOHBIE
3) canpotpodbl ¥ Mapa3uThI
4) aBTOTpOdBI U reTEPOTPOPHI

[Ipu GecnosioM pa3MHOXKEHUH Y MHOTHUX pPacTEHUI U rprOOB HA OMPEEIIEHHOM
CTaJUH KU3HEHHOTO LIUKJIa 00pa3yoTcs:

1) nouku

2) ciopbl

3) ucThI

4) rameTbl

VY ropoxa xenras okpacka ropomuH (A) ToMUHHUpYET Haj 3eseHoi (a). Kakoii
pe3yabTaT MOYKHO OXKHUIATh OT CKPEIIMBAHUSA MEXAY COO0Il reTepO3UTrOTHBIX 110
JTAaHHBIM T'€HAM PACTEHUI?

1) 50% Aa: 50% aa

2) 75% AA : 25% Aa

3) 75% Aa: 25% AA

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

Kakoe cooTHomieHne GeHOTUIIOB CIIeAYeT OKUAATh Y IOTOMCTBA MPU
CKpEIIMBAaHUM CaMIIOB M CaMOK ¢ reHoTunamu AaBb, eciin yuecTb, 4TO Te€HbI HE
CUEIUJIEHBI IPYT C APYTOM U MOJHOCTHIO IOMUHUPYIOT?

1) 31




2)1:2:1
3)1:1:1:1
4)9:3:3:1

10

[Tpumep HacIeICTBEHHONW H3MEHUYHBOCTH

1) mpu poOaBieHUHM TONYEHOTO MeJla B KOPM Kypam CKOpJyIa SuIl
CTAQHOBHTCSI TOJIIIIC

2) cMeHa Mexa y 3aifia-Oensika Ha OoJjiee TyCTOM IIpU HACTYIUICHUU
XOJIOZHOM TTOTO/bI

3) OoT oOBIEMATKH C HOraMH HOPMAIbHON JUIMHBI POJIWIICS STHEHOK C
KOPOTKHMH HOT'aMH

4) npu BHECEHUH B NIOYBY KAJIMIHBIX YAOOPECHUI HA OJTHOM KycTe KapTodes
pa3BuBaeTcs 0oJIblle KIyOHEH, YeM MPH OTCYTCTBUH yI0OpCHUI

11

XPpOMOCOMHBII HAOOP COMAaTHYECKUX KIIETOK KEHCKOTO OpraHu3Ma BKIIIOYAET:
1) 22 mapsl aytocoM + XY -XpOMOCOMBI
2) 22 napsl ayTocoM + X X-XpOMOCOMBI
3) 22 ayrocomsl + XY -XpOMOCOMBI
4) 22 ayrocombl + XX-XpOMOCOMBI

12

C nomoI11b0 HUTOTEHETHYECKOI0 METO/1a FTEHETUKH YeJIOBEKa N3y4aroTC
1) U3MEHEHUS B T€HAX
2) U3MEHEHMs YUCJIa XPOMOCOM
3) HapyIlIeHHUE YIIEBOJIHOIO0 OOMEHa
4) CKOpOCTh peakKIuii 0OMEHA BEIECTB MPHU Pa3IUIHBIX 3a00JICBAaHUAX

13

Hauunas co BToporo nokonenust 3¢ (pexr rereposuca y paCTeHUM CHIKAETCS B
pe3yabTare

1) BO3HUKHOBEHHS BPEIHBIX PELIECCUBHBIX MyTalIHil

2) BO3HHUKHOBEHMS BPEJIHBIX JOMUHAHTHBIX MyTallMi

3) YMEHBIICHHS CTEIIEHU TOMO3UTOTHOCTH THOPUIOB

4) yYMEHBIICHHS CTEIIEHU TeTEPO3UTOTHOCTH THOPUIOB

14

Hamnpasnstomum GakTopoM 3BOTIONUHA OPTAaHU3MOB SIBIISIETCS
1) nuBepreHmus
2) 6opnba 3a cyIlIecTBOBaHUE
3) ecTecTBEHHBII 0TOOD
4) HacneCTBEHHAs! K3MEHYMBOCTD

15

Kakoit 13 nepeyncieHHbIX OPraHoB SBISETCS FTOMOJIOTOM JIacTa MUHIBUHA?
1) knemHs paka
2) KpbUIO JIETy4el MBIIIH
3) kpbuTO 6abOUYKH
4) KJemHs: CKOPIHOoHa

16

CoxpaHeHue B MOMYJISIUAX UCXOHOTO BUIa 0COOEH CO CpeTHUM 3HAUYCHUEM
KaKoro-1m0o0 nMpu3HaKa CBs3aHO C JIelcTBUEM

1) ABMXKYIIETo 0TOOpa

2) paspsIBaroliero oroopa

3) CcTaOWUIM3HPYIOIIEro 0TOOpa

4) OGopbOBI 32 CYIIECTBOBAHUE

17

Kakoii n3 Ha3BaHHBIX apoMOpP(030B cHOPMHUPOBAIICS B TIPOIECCE IBOTFOITUI
OPraHNU4YeCKOro MUpa paHbIlIe OCTAIbHbBIX ?

1) xopaa

2) AByXKaMepHOE cepale

3) nmATUIIAIbIe KOHEYHOCTH

4) MOJIOBOM MPOLECC PA3MHOKEHUS

18

W3 Ha3BaHHBIX TUIIOB )KUBOTHBIX HaNOOJIEE JPEBHUMH Ha 3eMJIE SIBISTFOTCS:
1) MOJUTFOCKH




2) 4JIEHUCTOHOTUE
3) KpyTJIble YepBH
4) niockue YepBU

19

K Guonornyeckum ¢pakropam aHTPONOreHE3a OTHOCAT:
1) peun
2) CO3HaHUE
3) TpYAOBYIO A€ATEIBHOCTH
4) yCII0)KHEHHUE CTPYKTYPbI KOPBI OOJIBIINX MOTYIIAPHIA

20

[Tonynsueit Ha3bIBaeTCsA COBOKYITHOCTH OCOOEH TOr0 WJIM MHOTO BHJA,
3aHUMAIOIIUX OIPEIEICHHYIO TEPPUTOPHUIO U

1) obnamaromux oOMUM TeHOPOHIOM

2) CXOIHBIX MEXJy co00il 110 BCeM MPU3HAKAM BHEIIHETO CTPOCHMUS

3) MMEIOUINX Pa3IMYHbIE MPETSITCTBUS ISl CBOOOHOTO CKPELIMBaHUS

4) He KOHKYPHUPYIOIIMX MEXIy cOOOW 3a MUIly W Jpyrue OiaronpusiTHbIC

YCIIOBUSL OKPYKAIOIIEH Cpeibl

21

Bce oprann3msl TOro miim HHOTo OMOLIEHO3a CBA3aHbI MEXly OO0 B LEMsIX
MUTAHUS OTHOIICHUSMU

1) cuMOMOTHYECKUMHU

2) KOHKYPEHTHBIMU

3) SHepreTHYECKUMH

4) MyTaJIMCTHUYECKUMHU

22

dopmMupoBaHUE HOBOT'O OMOTEOIICHO3a Ha TIGPBUYHO CBOOOIHOM U HE
3aTPOHYTOW MOYBOOOPA30BAHUEM CYIIIE HAUMHAETCS C ITOCEICHUS

1) mxoB

2) rpubosB

3) IUIIaitHUKOB

4) canporpodHbIX OaKTepuit

23

VY4acTBysl B KpyroBOpPOTE BEUIECTB, PACTEHUS BBIACISAIOT B aTMOc(epy
YTJIEKUCITBIN Ta3, YTO CBUJIETEIBCTBYET O BBHITIOJIHEHUH UMU B Onocdepe
(YHKITUH KUBOTO BEIIECTBA:

1) OMOXUMHUYECKOU

2) OKHUCIIUTEIIbHO-BOCCTAHOBUTEIHHOM

3)ra3oBoii

4) KOHLIEHTPAMOHHOU

24

K HeB0300HOBUMBIM pecypcaM IPUPOIbI OTHOCUTCS
1) Topd
2) moyBa
3) HEDTh
4) paCTUTEJIbHBIM MU

25

Y cTaHOBHTE COOTBETCTBUE MEXKIY CTPOSHUEM M (DYHKIIMEH BEIIECTBA U €r0
BUJIOM.

CTPOEHUE 1 ®YHKIIMA BEIIECTBA
A) cHHTE3UpYIOTCS Ha pubocoMax 1) 6enku
b) BBIMONHSIOT TEPMOU3OIUPYIOLLYIO 2) AU
byHKIHIO
B) coneprkat nentuHbie CBI3U
I') cunTesnpyrorcs Ha rpaHyJIIpHON
SHOIIa3MaTUYECKON CEeTH
M) cioxxHbie H3QHUpbl KAPOOHOBBIX KUCIIOT
E) cunTesupyrorcs Ha riaaKoi
HHIOIIA3MATHYECKON CETH

26

YcTaHOBUTE COOTBETCTBUE MEXKTY MTPOIIECCOM, TPOUCXOISIINM B IPUPOJC U




(dhopMoii 60pbOBI 32 CYIIECTBOBAHUE:!

[MTPOLECC O®OPMA BOPLBbI
A) KOHKYpEHIIUSI MEX]Ty 0COOSIMU 1) BHyTpUBHIOBas
MOIYJISILUY 32 TEPPUTOPHUIO 2) MexXBHUI0Bast

b) ucnons3oBanue 0JHOTO BUJA APYTUM

B) BbITecHEHHE YEPHOW KPBICHI CEPOit
KPBICOU

') conepHruecTBO MEXKIY OCOOSIMU 32 CAMKY
J) XUIHUYECTBO

27

VYcraHoBUTE COOTBETCTBUE MEXKAY TUIIOM SKOCHUCTEMBI U €€ XapaKTePHBIMU
CBOMCTBAMU:

CBOMCTBA THIIBI
OKOJIOIT'MYECK
X CUCTEM

A) Benyiasi poJib €CTECTBEHHOTO 0TOOpa 1) mpupoHas

b) nonomHuTEILHBIE HCTOYHUKH SHEPTHH, JKOCHCTEMA
MIPUHOCUMBIE YEIIOBEKOM 2)arposKocucTemMa
B) 3HaunTenbHOE pazHooOpa3re BUIOB

') 3HaunTeENbHAS YACTh BEIIECTB U3BIMACTCS
YeJIOBEKOM

J1) e1MHCTBEHHBIN UCTOYHUK SHEPTHUH - COJTHIIC
E) Bexymias pojib HCKYCCTBEHHBIH OTOOD

28

W3 npeiioskeHHBIX BAPHAHTOB BBHIOEPHUTE MPOIIECCHI, KOTOPBIC TPOUCXOIAT HA
YPOBHE TOIYJISIIUI:

1) ontorenes

2) TUBEpreHINs

3) smOpuorenes

4) uzonsaus

5) apomopdo3

6) cB0OOIHOE CKpEIIMBaHUE

29

W3 npeiioskeHHBIX BAPHAHTOB BBIOCPHUTE MTPUMEPHI, OTPAKAIOIINX SBIICHHEC
UINO0a AN TaluN:

1) pororue narmsl Kpota

2) JUTMHHBIH SI3BIK MypaBbeaa

3) yTpara nuieBapuTeIbHON CUCTEMBI LIETTHSIMU

4) mosiBJICHHE 1[BETKA Y MOKPHITOCEMEHHBIX

5) BO3HUKHOBEHHUE PEUH Y YeJIOBEKa

6) MeHSIONIasICs OKpacKa XaMeleoHa

30

W3 npenioskeHHbIX BAPHAHTOB BBIOEPHUTE, KTO U3 MEPEUHCICHHBIX )KUBOTHBIX
BBITIOJTHSIET B MTUIIEBBIX [EMSIX B OCHOBHOM (D)YHKIIMM KOHCYMEHTOB IIEPBOTO
nopsIIKa:

1) momranap

2) mIMeb

3) Oypslii MeBEIb

4) akyna

5) ragioka

6) KpOJIUK
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Omnpenenure MocCie10BaTeIbHOCTh IPOLIECCOB IEPBOTO JACJIEHUS Meio3a:
1) coeqHEHNE TOMOJIOTHYHBIX XPOMOCOM
2) pacxoKJIeHUE TOMOJIOTUYHBIX XPOMOCOM




3) cnupanu3anus XpoMOCoM
4) oOMeH reHaMu MeX 1y TOMOJIOTMYHBIMH XpOMOCOMaMH
5) pacnonokKeHue XpoMOCOM B 9KBaTOPUAJIbHON INIOCKOCTH
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VYKakuTe mapbl OPraHu3MOB, MEXKIY KOTOPBIMH CYIIECTBYIOT CUMOMOTHYECKHE
CBSI3U!

1) a3oTobakTepuu U KieBep

2) akyna u aenbhun

3) BOpOHaA U COKOJI

4) akTUHUA U PaK—OTIIEIbHUK

5) Genast ruTaHapUs U TICYCHOYHBIN COCANBIINK

6) rpuObI U OJTHOKJIETOUHBIE 3€JIEHBIE BOJOPOCIIH
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BriGepute yTBepKIeHUS COBPEMEHHOMN KJIETOYHON TCOPUH:
1) porocunTe3 CIOCOOCTBOBAI BOSHUKHOBEHHUIO )KU3HH Ha 3emiie
2) Mex iy opraHu3MaMH pa3HbIX TPYMII CYIIECTBYET POJICTBO
3) y pacTeHHI ¥ )KUBOTHBIX OBLIH OOIIHE TPEIKU
4) KIIETKU BCEX COBPEMEHHBIX OPTaHU3MOB CXOJ/HBI TI0 CBOEMY CTPOEHUIO
5) KJIETKH MHOTOKJIETOYHOTO OPTaHW3Ma CXOJIHBI IO CBOMM ()yHKITHSIM
6) ’KM3Hb BO3HUKJIA ITYTEM CAMO3aPOXKICHHS
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lonmyOormnazas aeByIIKa BBIXOJUT 3aMy’K 3a Kaperjia3oro FOHOMIY (Kapwil IBET
a3 — JOMHUHAHTHBIA Tpu3HaK). Kakoe pacmieruieHne mno (QeHoTury U 1o
TEHOTHITY MOJKET MOJYYUTHCS B IOTOMCTBE, €CJIM OTEIl T€TEPO3UTOTEH 10 I[BETY
rias?
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Ckpectunu  O€lbIX KPOJMKOB C YEPHBIMH KpOJIHMKaMH (YEpHBIA IBET —
JOMUHAHTHBIM Tpu3HaK). Kakoe pacmienieHue mno (GEHOTHIy W MO T€HOTHILY
MO>KET IIOJYUUTHCS B IOTOMCTBE, €CJIM OCOOU SIBJISIFOTCSI TOMO3UTOTaMu?
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Kakue rpymnibl KpoBH BO3MOXHBI Y I€TEH, €Clli Y UX MaTepH — TPEThsl rpyIIa
(oHa reTepo3UroTHasi), a y oTla nepsast rpynmna Kpopu?
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VY cTaHOBHUTE COOTBETCTBUE MEXK/Ly OPIraHOMIaMU KJIETKU M BBITIOJIHIEMbIMUA UMH
(GYHKIMAMU:
Oprasou KJIeTKH QDyHKIIMU OpPraHOUI0B
1. pubocoma A) nepeBapuBaHNUE OPraHUYECKUX
2. DIIC BEIIECTB
3. a1po b) oO6pazoBanue u xpaHeHue
4. nu3zocoma SHEPrUu
B) xpaHenue HacneICTBEHHOM
nHpopmanuu
I') cunrte3 Genka
J1) TpaHCTIOPT BELIECTB
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Y CcTaHOBHUTE COOTBETCTBUE MEXKTy TEPMUHOM U COOTBETCTBYIOLIHM EMY
OIpeJICIICHUEM:

1. OBomronus A) mporecc 00pa3oBaHusl HOBBIX BHJIOB

2. Apomopdo3z b) mpucnocoGnenne K ONpeeIeHHOMY Y3KOMY
KpPYry YCJOBUH, BbIpa0oTaBIlIeecss B Ipolecce
OBOJIIOIMH,  HANpUMep  TOKPOBHTEIHCTBEHHAS
OKpacka, Crenuanu3anus K oOMTaHUIO B Telepax
U T. .

3. Unnoananranus | B) npucrnocoOIeHus, nproOpeTeHHbIe
HEKOTOPHIMH TPYNIIAMH JKUBOTHBIX B TIPOIIECCE
UCTOPUYECKOTO pa3BUTHA, 3aTparuBaroIme
KH3HCHHO Ba)KHBIC OPTaHbl U BeAyIIHE K 00IeMy




noaAbEMy OpraHu3anuu U XU3HCACATCILHOCTHU

4, I MPOIIECC ~ HMCTOPUYECKOTO  Pa3BHTHSA

BunooOpa3oBanre | OpraHMYecKOro Mupa

5. Bun J1) COBOKYIMTHOCTb 0CO0€H, CXOMHBIX MEXITYy COOOMU
mo MOpPQOJIOTHYECKUM H  (PU3UOIOTHIECKUM
OCOOEHHOCTSIM, AMEFOIINX oO1iee

IMPOUCXOKIACHUC, CBO6OI[HO CKpCHINBAOIINUXCA
MCXKOY CO6OI>1, JaromuXx IMIoA0BUTOC ITIOTOMCTBO U

3aHUMAIOIIUX OIPEICIICHHYIO o0nactp
pacnpocTpaHeHus (apea).

6. [onmynswst E)  wu3MeHeHHMs OpraHu3MoOB, MPHUBOJAIINE K
3aTyXaHUIO BHJA
XK) COBOKYITHOCTh OCOOCH JaHHOTO BHUJA,

HaCEJISIONIAs ONPEACICHHYI0 TEPPUTOPHUIO BHYTPHU
o01ero apeana BUja.

7. buonoruueckuit | 3) W3MEHEHHUsT OPraHU3MOB, MPUBOJAIINE K
perpecc 3aTyXaHUIO BUJIA

W) wu3smeHeHuss OpraHU3MOB, MPUBOIAIINE K
Pa3BUTHIO BHJIA

39 Opna w3 wnenouek wmozekynsl JHK wumeer Takyro mnocienoBaTenbHOCTh P=12
wykineoruaos: A -I' -T -A- I-II -I' -A- T- A -II -T. VYxkaxure
IIOCJIEI0BATEIbHOCTh HYyKIeoTH10B B M-PHK i nanHoro yuacrka JIHK.

40 VYuacrok u-PHK coaepxut nocienoBaTeabHO pacioioKEHHbIE HYKICOTUIbI: 1] P=28

—-T'-T'-T-VY - VY-A. Ykaxure nociie10BaTebHOCTh HyKJIeOoTH10B B JIHK
Juist nanHoro yvyactka u-PHK.

Hroro cymma 6asu108 = 100

4.3. CucteMa OllcHUBAHUSA

CucremMa OLIEHMBaHUS BKIIOYACT OLCHKY TEKyIled paOoThl Ha JEKUUAX WU CEMHUHApPCKHUX
3aHATHSIX, BHITIOTHEHUE CaMOCTOSITENIbHOM paboThl, 3aJaHUH MO KEJTAHUIO CTYJAEHTOB, TECTOBYIO
paboTy, aTTECTAIHIO 110 Pe3yIbTaTaM OCBOCHUS JUCITUILIAHBI.

Tekymmas paboTa CTyIeHTa BKIIOYAET:

. UHIUBUAYaIbHbIE  KOHCYJIbTAallMd C  INPENojaBaTeIeM B  TEUEHUE  CEMEecTpa,
cobeceJ0BaHUE M0 TEKYIIUM MPAaKTUYECKUM 3aJJaHUsM;

. MOATOTOBKY K TPAKTUYECKUM 3aHATHSIM, YIIIyOJIEHHOE H3Y4YEHHE OTIENbHBIX TEM H
BOIIPOCOB Kypca;

. BBITIOJTHEHUE CAMOCTOSTENbHBIX 33/1aHUM;

. MOATOTOBKY K aTTECTALlUU 110 JUCLIUILINHE

OneHka MHIUBUIYATIbHBIX 00pa30BaTeNbHBIX JTOCTHKEHUHN IO pe3ysibTaTaM pyOeKHOro
KOHTPOJIS POU3BOAMTCS B COOTBETCTBUU C YHUBEPCAIbHOM IMIKaJION (Tabnuua).

IIpouent KauyecTBeHHasi 0leHKA HHAWBUHAYAJIBHBIX
Pe3yJIbTATHBHOCTH 00pa30BaTeJIbHBIX T0CTHKEHUI
(MpaBHJILHBIX OTBETOB) 0aJu1 (0TMeTKA) BepOaJIbHBIN aHAJIOT
90 +100 S OTIINYHO
80 +~ 89 4 XOPOIIO
70 =79 3 YAOBJIETBOPUTEIBHO
Mmenee 70 2 HE YJIOBJICTBOPHUTEIHHO




