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1. Ieab ocBOEHUS AUCHUITUHBI

Llenp ocBOeHMA AMCUMILIMHBI — (OpMUpOBaHHE Yy oOydarommxcs o0menpodeccuoHaIbHbIX
KOMIIETEHIIN, 00eCIIeYNBAOIINX CIIOCOOHOCTh U TOTOBHOCTh HMCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX JUCIHUIUIMH B IPO(ECCUOHATBLHON e TEIbHOCTH.

[Tporpamma pa3pabotana B coorBercTBrHE ¢ [Ipukazom Muno6prayku Poccun ot 10.08.2021 N
736 «O0 yrBepxaeHuU (eaeparbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTaBHICIIETO 00-
pasoBaHusi — OakanaBpHuar Mo HampasieHuio nmoarotoBku 19.03.01 buorexnonorus» (3apeructpupo-
BaHO B MuHrocte Poccru 03.09.21 N 64898)

2. MecTo aucuunianHbl B cTpykrype OIIOII
JlucuurminHa OTHOCUTCS K o0si3arenpHOi yacTu broka 1 (Juctummuaer) OIIOII, e€ nzydenue
ocyuiecTBisieTcs B 1 cemectpe.
JlJiss ocBOEHUS TaHHOM MUCIUILTMHBI HEOOXOUMBI 3HAHUS, YMEHHS U HaBBIKH, C(HOPMUPOBAH-
HBIE Ha MPEBITYIIEM YPOBHE 00pa30BaHUsl.
3HaHUsA, YMEHUSI U HABBIKH, MOJYYCHHBIC TIPU U3YUYEHUU JAHHOW TUCHUILUIMHBI HEOOXOIUMBI
JUTSL YCTICIITHOTO OCBOEHUS MOCIEIYIOMINX AUCIUIUINH U MTPAKTHK.

3. IlepevyeHb IUIAHUPYEMBIX Pe3yJHTATOB O00yYeHHs MO JAWCHHUILINHE, COOTHECEHHBIX C
IVIAHUPYEMbIMH pe3yJbTaTaMi 0CBOEHHS 00pa30BaTeIbHONH NPOrpaMMbl

PesynbTaThl 0OCBOCHHS TUCIUILIMHBI COPMYIIMPOBAHBI B COOTBETCTBUH C MPO(ECCHOHATBHBIM
CTaHJAPTOM:

— IIpodeccuonanbupiM crangapToM «CrHenuanuct B 00JacTH OMOTEXHOJIOTHH OUOJIOTHMYECKU
AKTUBHBIX BEIECTBY», YTBEPKACHHBIM MPUKA30M MHHHUCTEPCTBA TPyJa U COIHAIBHON 3amuThl Poc-
cutickoit @enepannu ot 22 utonsa 2020 r. N 4411 (3apeructpupoBan MUHUCTEPCTBOM FOCTHITMU Poc-
cuiickoii ®enepannu 19 aprycra 2020 r., peructpanuonnsiii N 59324);

Tpyoosas ¢pynxyus: IlpoBeeHrE MOATOTOBUTENBHBIX PA0OT AJIsl OCYLECTBICHHUSI OMOTEXHOJIO-
TUYECKOTro npouecca nonydeHuss bAB

— [IpodeccronanbupM ctanaapToM «CHenMamucT IO IPOMBIIITIEHHON (papMmanuu B o0nactu
IPOM3BOJICTBA JIEKAPCTBEHHBIX CPEJICTBY», YTBEP)KICHHBIM NpHKa30M MHUHHCTEpCTBA TpyJa M COLM-
anpHOU 3amuThl Poccuiickoit @enepanuu ot 22 mas 2017 r. N 430 (3apeructpupoBan MuHHCTEp-
ctBoM roctrnun Poccuiickoit @eneparmu 6 utons 2017 r.,perucrpannonssiii N 46966);

Tpyoosas ¢hynkyus: BeneHue TEXHOJIOTHYECKOTO IPOIECCa MPU MPOMBIILICHHOM TPOHU3BO/I-
CTBE JIEKApCTBEHHBIX CPEACTB

Koner [Tnanupyemble pe3ynbTaThl 00ydeHHs! (IECKPUITOPHI)
U COJIEp)KaHUE KOM- 3HaTh VYMmeTb Bnanerrs HaBeIkaMu
neTeHIui

Komnerennus OIIK-1

CnocoOeH u3y4arh, aHATM3UPOBATh, UCTIOIB30BATh OMOJIOTHYECKHE OOBEKTHI U TTPOIIECCHI, OCHOBHIBASCH
Ha 3aKOHAX U 3aKOHOMEPHOCTSIX MAaTEMAaTHYECKUX, (PU3NUIECKUX, XUMUIECKUX U OMOOTUIECKIX HAYK U
X B3aNUMOCBA3AX

U onk-1.2 1. O6mue 3akoHomepHocTH | 1.MHTErpHpOBaTH 1. HaBplkamMu HCIONB30-
Branmeer 3HaHUSAMU O | MPOUCXOXKIACHUS U PA3BUTHUS | 3HAHUSI O OMOJIOTHYE- | BAaHUST OCHOBHBIX 3aKO-
OMOJIOTHYECKUX JKU3HU, OCHOBHBIE TMPHU3HA- | CKUX OOBEKTaX, CTPO- | HOB  €CTECTBEHHOHAYY-
00BEKTaxX W TMPOIEC- | KN U CBOWMCTBA JKMBOTO, €r0 | CHUHM KJIETKH, OHTOTEe- | HBIX JHUCIMIUIMH B TIPO-
cax YPOBHH OpTraHHU3aluU HEe3e, DJBOJIONUU Ye- | PeCCHOHATBHON Jes-

JIOBEKA C ITO3UIUH OC-
HOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
JOUCLUATIIINH

TENBHOCTH JIJISl U3YYEHUS
CBOMCTB OMOOOBEKTOB
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4.00beM IMCUMILTHHBI B 32YeTHBIX eIUHHIAX ¢ YKa3aHHEM KOJMYeCTBA aKaJleMHUYEeCKUX YacOB,
BbI/IeJIEHHBIX HA KOHTAKTHYI0 PadoTy 00y4aloluxcs ¢ npemnogasaresieM (Mo BHAAM y4eOHBIX
3aHATHIA) M HA CAMOCTOSAITEJIbHYIO Pa00Ty 00y4YaroIuxcst

KonraktHas aynutopHas pa- | CamocrositenbHas padoTa, B
00Ta 00yJaroMXxCcs ¢ MPerno- TOM YHCJI€ KOHCYJIbTAIlUU
JaBaTesieM B Yacax, B TOM
quclie
Cemectp | HaumeHoBaHue pa3zeiioB , & °
¥ = KRB o
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= O = S5 | Zo | & S T ¥
SE |oF |~ Og =
~ N a
7 ceMecTp
1 1. O61as xapakTepucTHKa 2 2 5
KU3HU
1 2. buosorus KJIeTku 4 4 17
1 3. 'enetuka 4 4 10
1 4. OnTorenes (6UOIOTHUS 4 4 10
WHIUBUAYAIBHOTO Pa3BH-
THSA)
1 5. Bo3HUKHOBEHUE KU3HU 2 2 10
Ha 3emuie
1 [TpomesxyTouHas arrecra- 34
U 3a4eT
Htoro mo nucuunure: | 16 | 16 76
Yacos 108 3au.en. 3 32 76
O0BeM npodeccHoHaNbHON 22 vac/ 45% 33 yac/36 0%
MPAKTHYECKON MOITOTOBKA
(III1)
O0beM npodecCHOHATBHO 28/ 58 % 59 yac./ 64%
HAIPABJICHHOW MMOATOTOBKH
(ITHIT)

5. Coneprkanue TUCHUILIHHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO0 TeMaM (pa3jesiaM) ¢ YKa3aHueM
OTBEJCHHOI0 HA HUX KOJMYEeCTBA aKaJeMHUYeCKMX YaCOB U BHI0B Y4eOHbIX 3aHATHI

5.1. Conep:xkanue pa3iesioB AUCHUILIMHBI

Kon HanmenoBanmne Kpatkoe coaepkanue pa3ieioB U TeM
WHIUKATOpa | pa3/esioB AUCIIHU-
KOMIIe- IUTHHBI
TEHI[UHA
Wonk-1.2 Pazgen 1. Omnpenenenue xu3Hu. [Ipu3Haku u CBOKWCTBA KUBOTO.
OO6m1as xapakrepu- Hepapxuueckre ypoBHH OpraHU3AINH KU3HU M UX XapaKTEPH-
CTHKA KU3HHU CTHKa.
Wonk-1.2 Pazgen 2. Krnerka — snemeHTapHast Ononoruyeckasi cucrema. TUmsl opra-
Buonorus kineTku HU3aIuu KieTok. Micropus n3ydenus kietku. Kierounas reopust
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[Ineinena-I1IBanna. CoBpeMEHHBIE MOJOKEHUS KJIETOYHOM TEO-
puu. OCOOCHHOCTH CTPOCHUS KIIETOK MPOKAPUOT U FYKAPHOT.

Bupycsl.

CtpykTypHO-(YHKITMOHATBHAS OPTaHU3AIHS dyKAPUOTHICCKIX
KJICTOK.

Henenue knerok. [ToHsATHE O )KM3HEHHOM, KJIETOYHOM U MUTO-
TUYECKOM ITUKIIEe. AyTO- U TeTepocuHTeTHYecKas nuurepdassl. Ka-
PUOKHUHE3 U [IUTOKMHE3 B MUTOTUYECKOM LUKIIE. OTINYUTEIIbHbIC
oco0eHHOCTH Meio3a. Hapyienne KiIeTo9HOoro muKia. DHAOMHUTO3,
MOJIUTEHUS], aMUTO3, MOJUIIOU M. 3HAUEHHE SHJOMUTO3a U TOJIU-
TEHUH ISl HOPMAJIbHOTO (YHKIIMOHUPOBAHUS OpraHu3Ma.

ABTOTpO(HBIE (ayTOTPOHBIE) U TETEPOTPO(HBIE OPraHU3MBI.

Hornk-1.2

Paznen 3.
T'eneruxa

OCHOBBI CTPYKTYpHO-()YHKIIMOHAIBHON OpraHu3alluy Hacle -
CTBEHHOI'0 Marepuaa.

Crtpoenue, cpoiictBa u pynkuuu JJHK. CoBpemennsie mpen-
CTaBJICHUS O I'EHE.

DKcnpeccusi TeHeTHYeCKor nHpOpMaInu.

XUMUYECKUH COCTaB XpPOMOCOM M HMX CTPYKTypHas OpraHusa-
uus. Kapuorun. Uneorpamma. Knaccudukaius XxpoMocoM uenoBe-
Ka.

Oco0eHHOCTH CTPYKTYpHOM OpraHu3alid TE€HOB JYKapHOT U
MIPOKapuOT. 3aKOHOMEPHOCTH HACJI€ZJOBAHUS IPU3HAKOB. 3aKOHBI .
Mennens.

N3MeHYMBOCTB KaK YHUBEPCAIbHOE CBOMCTBO KUBOTO

N3menunBocTh, ee ¢Gopmbl. XapakTepucTHKa MOIUPUKAINOH-
HOM M3MeHUMBOCTH. [IpHuMHBI KOMOMHATHMBHOW HW3MEHYUBOCTH.
MyranroHHas U3MEHUYHUBOCTb. MeXaHu3Mbl BO3HUKHOBEHMSI MyTa-
uuii. CoBpeMeHHBbIE KJIacCU(PUKAIMK MyTalluid. XapaKTepuCTUKa
TeHHBIX, TEHOMHBIX MYyTalluii U XPOMOCOMHBIX abeppariuii. AHTpo-
MIOreHEeTUKAa. MeIUKO-TeHETUYECKOEe KOHCYJIbTUPOBAHUE U €0 JTa-
16l U METO/IbI TEHETUKH YEJIOBEKA.
3aKOHOMEPHOCTH HACJEIOBaHUS MEHJCNIUPYIOIINUX PU3HAKOB.
B3aumoneicTere reHos.

OmneiTel Tomaca Moprana ¢ apo3odunamu. XpoMOCOMHasi TEOPHS
T. Moprana. CuerieHHoe HacnenoBanue. Hapyuienue cremnnenus,
KpOCCHUHTOBep. MeXaHN3Mbl KPOCCUHTOBEpa M €ro OMOJIOTHYecKoe
3Ha4YeHHe. XPOMOCOMHBIE MEXaHU3MBbl JETEPMHMHAIUM  IOJIA.
HacnenoBanue Npu3HAKOB, CHEIJIEHHBIX C IMOJIOM Y JPO30(HIIbI,
MJIEKOITATAOIINX, NTUL, HEKOTOPBIX APYTUX OPTaHU3MOB.

I'eHoTunn Kak MLEJIOCTHAs CHUCTEMA B3aWMOJECHCTBYIOLIUX TI'EHOB.
B3aumopeiicTBue aminenbHbIX TeHOB. [IoHSATHE O MHOKECTBEHHOM
aienu3Mme. HacnenoBanue rpynm KpoBu U pesyc-hakropa. B3zau-
MOJICIICTBHE HEAJUIEIbHBIX I'€HOB.

Hornk-1.2
Honk-1.4

Paznen 4. OonTo-
reHes (Onostorus
WHIUBUIYATBHOTO
pa3BUTHSA)

[TonsTue 06 oHTOTEeHE3E, €T0 (hopmax u nmepuoau3anuu. [Iporenes u
€ro 3HaueHue A dMOpHoreHe3a. OMOpuoreHe3. MexaHu3Mbl dM-
Opuorenesa. Ilepuogu3amnusi MOCTHATAILHOTO OHTOTCHE3a Ha TPH-
Mepe uenoBeka. Kputudeckue nepuossl pazputus. [lonarue o te-
paroreHHbIX (pakropax. Kpurndeckue mepuosl oHTOreHe3a. [ umo-
Te3bl crapeHusi. CMepTh Kak OMOJIOTUYECKOE SIBIICHUE.

Honk-1.2

Pasnen 5.
Bo3aukHOBeHUE

Bo3uukHOoBeHUE %uU3HU Ha 3emie, Teopuss A.H. Onapuna.
OposmoniionHoe yuenue Y. Jlapsuna. buosornueckast 3BOJIOLMSL.
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JKW3HU Ha 3emMJie CymHocth npeactaBienuss Y. JlapBuHa 0 MeXaHM3MaXx 3BOJIIOLUU
YKUBOU MIPUPOJBL. [[BUXKYIIME CUITBI BOJIOLNH, UX XapaKTEPUCTHKA.
DBOJIOIMOHHBIE MPOIECCHI, MPOUCXOASIINE B MOMyIIuusiX. Muk-
PO3BOJIIOIHSL.

MakposBontonusi. JlokazarenbCTBa 3BOJIONUU. bHOreHeTu4eckuil
3aKkoH. DopMbI U TUIBI 3BOJIOIMH. [1yTH, HanpaBiIEHUS BOJIIOIUH.
[IpaBuiia »BOJIOLIUY.

JBxynme (akTopsl OMOIOTHYECKO 3BoIONMH Jtojeil. OCHOB-
HbI€ 3Tamlbl aHTpororeHe3a. MecTomnonoKeHNe YeloBeKa B COBpe-
MEHHOW CHUCTEMAaTHUKe >XKMBOTHOro mupa lIperoMuHuHBIE CTaIUU.
OcHoBHbIE 3TaIllbl aHTpororenesa. Pacorenes.

5.2. Jlekuun

Ne pa3- | HaumenoBanue nekuuii | Koin-Bo [lepeuens yueOHbBIX ®opma IIpakTu-
zena 4acoB BOIIPOCOB IIPOBEJICH yeckas
us MOATOTOB-
Ka
Q)
[THIT)

1 [TpusHaku u cBoiicTBa 2 1.buonorus — Hayka o Xu3- Ounas IIT/TTHIT
OMOJIOTHYECKUX CUCTEM HH. dbopma
2.IlpenMer 1 METOBI UC-
clieJ0BaHMs OMOJIOTHH.
3.0npeneneHue XU3HU.
4.1Ipu3HaKku U CBOMCTBA
AKHBOTO.
5.Uepapxuueckue ypoBHU
OpraHM3aINH KU3HU U UX
XapaKTEPUCTHKA.

2 Kierka kak »5ieMeH- 2 1. Oramnbl popmupoBaHus u Ounas [II/TIHIT

TapHas OuosornyecKas pa3BUTHS IIPEICTABIIE- dopma

cucreMa HUU O KJIETKE

2. OCHOBHBIE MTOJIOKEHUS
KJIETOYHOW TEOpUH

3. CrpoeHue KIEeTKH

2 OcobeHHOCTH CTpOe- 2 1. OcobenHoctn  ctpoenusi | OuHas IIT/TTHIT

HUS KJIETOK ITPOKAPHOT KJIETOK IPOKApHOT U Y- dopma

U SYKapuoT KapuoT

2. CormoctaBieHne MpOKapH-
OTHUYECKOM M DYKapHOTH-
YECKOM KIIETOK

3. CpaBHEHUe CTPOCHUS
KJIETOK OakTepui, pacre-
HUM U )KUBOTHBIX

2 Bupycsl 2 1. DBousonMOHHOE TPO- Ounas TIT/TTHIT

HCXOK]ICHUE BUPYCOB dbopma

CrtpoeHue BUpYycOB

3. OOmuit xuMudecKuit
COCTaB BUPYCOB

4. Bupycusle IHK n

N
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PHK

Jlenenue KIeToK 2 1.IToHsITHE O KM3HEHHOM, Ounas
KJIETOYHOM M MUTOTHYE- dbopma
CKOM ITHKJIE

2.AyTO- ¥ T€TEPOCUHTETH-
yeckast HiHTepda3bl

III/ITHIT

OCHOBBI CTPYKTYPHO- 2 1. Ctpoenue, cBOMCTBA U Ounas
(GYHKIIMOHAIBLHOM Op- ¢bynxkuuu JJHK u PHK dbopma
raHu3aly Hacle - 2.CoBpeMeHHbIE OoIpe/ese-
CTBEHHOT'0 MaTepuana HUE TIOHATHUS «TEH»
3.I'enHbIil ypoBEHB

4. XpoMOCOMHBIN YPOBEHB
5.I'eHOMHBII ypoBEHB

IIT/TTHIT

AHTpOIIOT€HETHKA 2 1.0co0EHHOCTH T€HETUKHU Ounas
YeJIoBeKa. dbopma
2.Meauko-reHeTu4ecKoe
KOHCYJIBTUPOBaHUE KaK OC-
HOBa MPOPUIAKTUKA
HACJIEICTBEHHBIX OOJIE3HEH.
3.MeTo1bl U3yUYEHUS
HACJIEICTBEHHOCTH Y€JIOBE-
Ka: TCHEeaJOTrNUYeCKUM, IH-
TOT€HETHUYECKU, OMOXHMHU-
YeCKH, OJIM3HEIIOBEIH, IT0-
MYJISILTUOHHO-
CTaTUCTUYECKHI

[Tpoucxoxnaenue vyeino- 2 1 .IIperoMuHUIHBIE CTAIHH. Ounas
BEKa 2. OCHOBHBIE TalBl AHTPO- dbopma
IIOT€He3a: CTaAus IPOaH-
Tpora (aBCTpaJoNuUTEKa),
apxaHTpona (JpeBHEUIINI
YEJIOBEK), CTa/IUs MMajie0aH-
Tpona (ApeBHUI YeTI0BEK),
CTaaus HeoaHTpomna (co-
BPEMEHHBIE YETIOBEK).

Bcero uacos 16 32

6/6

5.3. Cemunapsbl
JlanHbIit BUJ pabOTHI HE IPETYCMOTPEH YIE€OHBIM TUIAHOM.

5.4. JlabopaTopHble 3aHATUS
Jlannslit Bu paboThl HE IPETYCMOTPEH YU4E€OHBIM IUIAHOM.

5.5. IIpakTnyecKkue 3aHATHUS




Howmep HanmenoBanue Koin- ®opma | [IpakTru
pasnena 3aHATHUS BO [TepeueHsb yueOHBIX BOIIPOCOB | MPOBE eckas
4acoB €HHUSl | TOATOTO
Bka (I1I1/
ITHIT)
Paznen 2 | buonorus kieTku 2 1. OcHOBHBIE TTOJOKECHUS Ounas 11/
KJIETOYHOU TEOpUU dop- [THIT
2. OCoOEeHHOCTH CTPOCHHE dop-
MIPOKAPHUOTUUECKON KIICTKH Ma
Paznen 2 | CtpykrypHo- 2 1. [fuToruiazmaTuyeckass MEM- Ounas 111/
(hyHKIMOHATBHAS OP- Opana: ctpoeHue u GyHKIUA | ¢dopma [THII
TaHU3aIMS YYKapHo- 2. CocTaB ¥ CTpOCHHUE ITUTO-
THYECKHUX KIIETOK. IJIa3MbI KIIETKU
3. BkiIroueHus IUTOIIa3MBbl, KX
pOJIb B KJIIETKE
Paznen 2 | Opranousl sykapuo- 2 1.Opranouipr Ounas 111/
THYECKOU KJIETKH 2.5 1po dbopma ITHIT
3.DH10I1a3MaTHYeCKas CETh
4. Atmapar ["onbmku
5.JIn3ocombl
6.Bakyonu
7.Muroxonapuu
8.I1nactuasl
9.Pubocomsr
10. KneTouHslii IeHTp
11. Iurtockener
Pasnen 2 | OTnuunTenbHBIE OCO- 2 1. OcobeHHoOCTH MHUTO3a Ounas [11/
OEHHOCTH MHUTO3a U 2. OcobenHoctu mMeiio3a dbopma [THIIT
Melo3a 3. KapuokuHes u HUTOKHUHE3 B
MHUTOTHYCCKOM IUKJIC.
Pazgen 2 | JleneHue KIETOK 2 1. )Ku3HeHHBIH [UKIT KIIETKU Ounas 11/
2. JleneHune KIETOK — MHUTO3, dopma | TIHII
aMHUTO3, YHAOMHTO3
3. O0pa3oBaHUe TOJIOBBIX
KJIETOK — MEW03
4.T'ameTorenes
Pazgen 2 | Buasl nutanus opra- 2 1.0cobeHHOCTH aBTOTPOGHBIX Ounas [11/
HH3MOB OpraHU3MOB dbopma [THIT
2.0cobeHHOCTH TeTepoTpOdh-
HBIX OPTHU3MOB
Pasnen 3 | OOume cBengeHuss o 2 1. Xumuueckuii cocTaB Xpo- Ounas
XpoMocoMax U HUX MOCOM dbopma
Mopdonorus 1. CtpykTypHas opranu3anus
XpOMOCOM

2. Mopdonorus u uneHTUU-
Kalusi XpoMOCOM YeJIOBEeKa
3. [IpuHnmmne! knaccudukanum
XpOMOCOM
4. Kapuotum
2. UanorpamMma




Pa3nen 3

Oco0eHHOCTH CTPYK-
TYpHOH OpraHu3anuu
TEHOB JYKapuoT U
IIPOKapuoT

3. CTpyKTypHas opraHuzarus
TeHOB 3YKapuoT

4. CTpyKTypHasi OpraHu3anus
TeHOB MPOKApUOT

5. TlonsiTHE 0 OMIEpOHE Kak
(byHKUIMOHATIBHON €UHHLIC
HKCIPECCHH TCHOB

Ounas
dbopma

111/
[THII

Pasnen 3

3aKOHOMEPHOCTH
HacJeJOBaHUs MEH/Ie-
JIPYIOLINX MIPU3HAa-
KOB

1. OcHOBHBIE TTIOHSTHUS I'€HE-
THKH

2. T'mOpunonmornueckuii me-
TOJ

3. MoHO-IUrHOpUIHOE CKpe-
IIMBaHHE

4, 3aKoH YHUCTOTHI TaMET

Ounas
dbopma

O/TTHIT

Pa3gen 3

XpOoMOCOMHas TEOpHst
HACJIEACTBEHHOCTH
T. Moprana

1. XpomocomHas Teopus
HaCJICICTBEHHOCTH.

CuerieHHOe HaclieJOBaHUE

Kpoccunrosep

I'eneTuka momna.

OuHas
dbopma

O/ITHIT

Paznen 3

I'enoTumn kak nemnoct-
Has CUCTEMa B3aUMO-
JIEHCTBYIOLIMX T€HOB

Ll Eel

BzanmopeiicTBrE alienb-

HBIX T'€HOB.

2. IlonHOoe, HETTOIHOE TOMHU-
HHUPOBaHUE, CBEPXIOMUHU-
poBaHHE, KOJOMHUHHUPOBA-
HHE.

3. BzaumopeticTBue Heal-
JIEJIbHBIX TEHOB

4. HacnemoBaHue rpyIil Kpo-

BU U pe3yc-hakTopa

Ounas
dbopma

O/TTHIT

Paznexn 3

N3mMeHunBOCTH Kak
YHUBEPCAJIbHOE CBOM-
CTBO YKUBOTO

1. Buasl "3BMEHYUBOCTH: MO-
nuuKalnoHHas, KOMOHHa-
THUBHAsI, MyTallUOHHAs

2. Buapl MyTanimoHHOM 13-
MEHYUBOCTH: T€HHAs!, XPO-
MOCOMHas (FreHOMHas 1
XPOMOCOMHBIE a00epaIvm)

3. MexaHu3MbI BO3SHUKHOBE-
HUS MyTauun

4. TloHsTHE O MyTareHHbIX
dakTopax

Ounas
dopma

111/
ITHIT

Paznmen 4

ITonsaTue 00 oHTOrE-
HE3E, KpI/ITI/I'-IeCKI/IX
Meproax pa3BUTHUS

1. WnauBuayanbHOE pa3BUTHE
OpPraHU3MOB

2. Tlporenes.

3. Dranbl 1 MEXAHU3MBI DM-
Opuorenesa

4. TlocTHaTaJIBLHBII OHTOTEHES.

5. Kpurtndeckue nepuob
pa3BUTHS

OuyHas
dbopma

Paznen 5

Teopun mpoucxoxue-
HUA )KU3HU Ha 3eMIie

1. Teopus camompon3BOIIb-
HOTro (CLIOHTaHHOTI0) 3a-
POXICHUS

2. Teopus kpeannoHuszma

Ounag
dbopma
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o s

(WM COTBOPEHMS)
Teopus craumoHapHoro
COCTOSIHUS

Teopus nmancnepmuu
Teopust OMOXHUMUYECKOI
sBostonuu (teopus A.U.
Omnapuna-XouenHa).

Pazgen 5

OBOJIOIIMOHHOE Yy4e-

1.Cytp yuenus Y. /lapBuna o

HHUC

IBOJTIOIUH KUBOU TIPUPOJIBI
Ha 3emuie
2.OCHOBHBIC TIOJIOKEHUSI TEO-
PUH MHKPOABOIOLINAN
3. MexaH13M MHUKPOIBOJIIOLIUU
DJleMeHTapHask eJUHULIA YBO-
JIIOIUH U €€ XapaKTePUCTUKH

Ounas
dbopma

Paznen 5
U pacoreHes

OBOIIOLIUS YeIOBEKA 2 1.

wmn

BuytpuBunoBas nudde-
pEeHIMALNS YEJIOBEYECTBA
PacoBble npu3Haku
IlonsiTHE O pacorexese, ero
(dakTopbl

OuHas
dbopma

Bcero yacos

32

32

16/22

5.6. KinHn4yeckue npakTu4yeckue 3aHATHS
Jlannblil BuJ paboThl HE IPETYCMOTPEH YUE€OHBIM IUIAHOM.

5.7. CamocTosiTe/ibHasi paboTa o0y4aromuxcs

HaunmMmenoBanue TeMbl
JUCLIMIUTMHBI WIK pas3zena

Bun camocTosaTensHOM
BHEayIUTOPHOU pabOTHI
00yJaronuxcsi/KOHTPOJIb

CaMOCTOSITENIbHOM paOOThI

O1eHo4uHOE
CPEICTBO

Kom-Bo
yacos/
KOJ-BO
yac Ha
TTHII+
III1

Kon
KOMIIETEH-
(i)

Paznen 1. Ob6mas xapax-
TEPHUCTUKA KU3HU.

CamMocToATenbHOE n3yue-
HUE JIUTEePaTyphl

Bomnpocsr g1t cobe-
CEeIOBAHUS

5/-

Hornk-1.2

Paszen 2. buonorus kier-
KA

CamocToATenbHOE n3y4e-
Hue nureparypsl (ITHIT)

Bomnpocsr qs
cobeceoBaHns

5/5

[ToaroroBka kK TeCTUpOBa-
HHUIO U BBITTOJIHEHUIO CH-
TYallMOHHBIX 3aJJaHUH

TecToBbIe 3adaHusd,
CUTYalOHHBIC 3a-
Jadyun

KoHTpois camocTosTeNb-
HOU paboOTHI

CobecenoBanue, HH-
TUBUIYyATbHOE 3a]a-
HHUC

Normk-1.2

Pa3nen 3. 'eneruka

CaMOCTOSTEIIbHOE HU3yuc-
HUC JINTCPATYPELI

Bomnpocsr qs
cobeceoBaHuA ,

Normk-1.2

[ToaroroBka k TecTUpOBa-
HHWIO U BBIITIOJIHCHHUIKO CH-
TYallMOHHBIX 3aJaHuM

TecToBEIC 3aMaHM,
CI/ITyaLII/IOHHBIC 3a-
Iayu

/5

Hornk-1.2

Pasgen 4. Ourorenes

CamocTosITeTbHOE H3YyUe-

Bomnpocsl qis

5/0

Momk-1.2




(buonorus nHaUBHAYaTb- | HUE JuTepaTypsl (ITHIT) cobecenoBaHUs
HOT'O Pa3BHUTHSA) [ToaroroBka K TeCTUPOBA- TecroBble 3a7aHKs 5/ Honk-1.2
HUIO
Paznen 5. BozuuknoBenue | CamMoCTOSITEIbHOE H3YUe- NunuBunyansHoe 5/0 Hornk-1.2
JKU3HU Ha 3emiie Hue auteparypsl (ITHIT) 3a7aHue
[ToaroroBka k TecTupoBa- TecToBhIe 3a1aHMs, 5/- Hork-1.2
HHIO Y BBIITOJTHCHHIO CH- CUTYyaIlMOHHBIC 3a-
TYaIIMOHHBIX 3aJJaHUI Jaun
Pasznensr 1-5 [ToaroToBka K 3K3aMeHY, Bompocsr gyt cobe- 18/18 | Uonk-1.2
BKJIIOYasi TPYIITOBYIO KOH- CEJIOBAHMSI.
cynpranuto (ITHIT) 3aga”us UL OLEHKU
MPAKTUIECKHIX
HAaBBIKOB.
Bcero gacos 59/33

6. IlepeueHb y4eOHO-MeTOAMYECKOI0 oOecrevyeHUs: AJIsl CAMOCTOATEIbLHONH padoThl 00y-
YaUHNXCcA M0 JUCIUILINHE

1.JIekroHHBIN MaTepHall 1o AUCHUIUTMHE «O011I1ast OM0I0THsY.

2. MeToueckre peKOMEHAAIMU K IPAKTHYSCKUM 3aHATHAM 10 quciuruinHe «Oommas 6uoso-
T

3. MeTonuueckre peKOMEHIAlUK 110 OPTaHU3aIlii CaMOCTOSATEILHON padOThI MO AUCITUILUIHHE

«O011as OUOIOrUsa».

7.0HeH0‘{HbIe MaTepuaJbl IJA IMPOBECACHUSA TEKYHICIr0O KOHTPOJIA U HpOMe)KYTO'lHOﬁ aT-
TeCTAllMU oﬁyqamumxca Mo IMCHMIIJIMHE

7.1 IlepeyeHb KOMIIETEHIMI ¢ YKa3aHHEM JTanoB UX (JOPMHPOBaHHUSA B Ipolecce 0CBOe-
HHA 00pa30BaTeJbHOM MPOrPaMMbl

Kon xomnereHun WHukaTophl Cemectp Otan GopMupoBaHUs
OIIK-1 Wonk-12 1 HavaJILHBIN

7.2 Onucanue nokasaresjiei u KPUTEPUEB U HIKAJ OCHUBAHUA KOMIIeTeHIIMii

Komnerennus OIIK-1 Criocoben u3ydars, aHaIM3upOBaTh, UCIIOJIB30BATh OMOJIOTHYECKHE OOBEKTHI U
IPOIIECChl, OCHOBBIBASICh HAa 3aKOHAX M 3aKOHOMEPHOCTAX MaTeMaTH4YeCKHX, (PU3NUYECKUX, XMMUYe-
CKHX M OMOJIOTUYECKUX HAayK U X B3aMOCBS35IX

Work-1.2 Bnageer 3nanusiMu 0 6M010ruyeckix 00beKTax 1 mporeccax

[Ipouenypa oueHuBaHus
OneHnBaemMblil pe3ynbTaT Kpurepun oniennBanus
(mecxkpunTopsr) Texymmit | Ilpomexy-
KOHTPOJIb To4HaA
aTTecTanusa
1. OOmue 3aKOHOMEPHOCTH 1. BeraBager oO1ue Cobeceno- | Cobeceno-
MPOUCXOXKACHUS U Pa3BUTHSA | 3aKOHOMEPHOCTH MPO- | BaHUE, BbI- | BaHHUC
YKU3HH, OCHOBHBIC MIPU3HAKN | UCXOXKJICHUS U Pa3BH- TTOJTHCHUE [pakrie-
© | 1 cBOICTBA JKHBOTO, €rO THS JKU3HH, IT CKOC 3a/JaHH1C
Q , , IPU3HAKU U | UHIUBUIY-
= YPOBHM OpPraHU3aLUH CBOMCTBA, YPOBHHU OP- aIbHBIX 3a-
TraHU3alMuu )KUBOT'O naHui
2. YPOBHU OpraHu3aiuu u 1. Xapakrepusyer Cobeceno- | Cobeceno-
CBOMCTBA KUBBIX CUCTEM YPOBHU OpTaHU3allMi M | BAaHHUC BAHHC
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CBOICTBA JKUBBIX CHU-
cTEM

[IpaxTHue-
CKO€ 3aJjaHne

3. XuMHUYECKYIO OpraHu3a- 1. PackpeiBaer xumu- | Cobeceno- | [Ipaktuue-
LU0, CTPOEHHE U (PYHKIUHU YECKyI0 OpraHu3aluio, | BAHWE, Te- | CKOe 3aja-
KJIETKU IPOKAPUOT U DYKapu- | CTpOeHHEe U (YHKIHMH | CTUPOBa- HUE
oT KJIETKH TpoKapuoT u | Hue, uHau- | Cobeceno-
3YKapHoT. BHUJlyaJIbHOE | BaHHE
3aJlaHue
4. Ctpoenue u pyHKITUU 1. OnuceIBaeT cTpoe- Cobeceno- | Cobeceno-
HYKJIEUHOBBIX KHCJIOT HUE U QYHKINU HYKJIe- | BaHHE BaHUC
WHOBBIX KHCJIOT Ipaxrirae-
CKOE 3aJaHHe
5. YpoBHM OopraHu3alliu re- 1. Arammzupyert ypoB- | Cobeceno-
HETHYECKOW MH(OpMaInH; HU OpraHu3anuu reHe- | Banue, Tte- | Cobeceno-
TUYECKOW MH(MOpPMAIUU | CTHPOBa- BaHue
HUE.
6.Ctpoenue u coctaB renoma | 1.Xapakrepusyercrpoe | Cobecemno- | Mnausuiy-
PO - M 9YKApHUOTHBIX Opra- HHE€ M COCTaB TI'C€HOMAa | BaHHC aJIbHOC 3aja-
HHU3MOB; Ipo - U JYKAPUOTHBIX HHC
OpraHU3MOB. Cobecero-
BaHHC
7.BocipousBeicHUE U KU3- 1. OuenuBaet nponiec- | Cobeceno- Nunusuny-
HEHHBIN LIUKJI KJIIETKH; pas- CBI Pa3MHOKCHHUS H BaHHUC aJIbHOC 3a/1a-
MHOXEHUE U UHAUBUAYaIIb- BOCITPOM3BEICHUS HHC
HOE Pa3BUTHE OPTaHU3MOB; Cobeceno-
BaHUC
8. 3akoHomMepHOCTH Hacieno- | 1. OnuceiBaer 3akoHsl | Cobeceno- | MnauBuy-
BAaHMS U U3MEHUYUBOCTH; HAaCIEeACTBEHHOCTH. BaHHE aTbHOE 3a71a-

HUC

1. [TonOupatb MeTO/1bI reHe-

1. OnuceIiBaeT METOIBI

Vyactue B

NunuBuny-

THUKU YEJIOBEKa TCHETUKH YETI0BEKA JUCKyCCUU | QTBHOE 3a/1a-
HHUE
2.MHTerpupoBarh 3HaHUS O Hcnons3yer ocHoBHBIe | Cobeceno- | MuauBuay-
CTPOCHHUHU KJIICTKH, OHTOT€HE- | 3aKOHBI €CTECTBECHHO- BaHUeE, aJIbHOC 3a/1a-
3€, DBOJIIOLIMM YEI0BEKA C Hay4YHBIX AMCLMIUIMH B | TeCTUpoBa- | HUC
MO3UIMI OCHOBHBIX 3aKOHOB | MPO(eCCHOHATbHON HHE
€CTECTBEHHOHAYYHBIX JIHC- NEeATEIbHOCTH
LUATIJINH
§ 3.ITonmp30BaTbest yueOHOM, 1.lemonctpupyer yme- | Cobeceno- | MunuBuuy-
§ Hay4HOW, HAy4YHO- HHE MOJIb30BAThCA BaHHE aJIbHOC 3a/1a-
MIONYJIIPHOM JINTEpaTypOH, y4eOHOI, Hay4YHOI1, HHC
ceTpro MHTEpHET U151 ITpO- Hay4HO-TIOMYJISIPHO,
(beccroHaTbHON AEATENBHO- | CIIPAaBOYHOM JINTEpaTy-
CTH poii Ha OyMakKHBIX HO-
curensx, padoraer ¢
3JEKTPOHHBIMH pECYp-
camu B cetu MHTEpHET
4.BBINOJTHATH TECTOBBIE 3a- 1.Beimonnsietr tecroBeie | TecTupoBa-
JaHus B 11000 hopme 3a/laHus HUE
5 5 1.Bnaneer HaBBIKOM HaBath Xa- | |.Bnageer TeXHUKON Coleceno- Urorosoe
5 o PAKTEPUCTUKHA OHOJIOTHYECKUM paboTsl B cetr MHTEp- BaHMeE WHJIUBULY-

00BeKTaM M TIpoleccaM, OCHO-

AJIbHOC 3aja-
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BbIBAasACh Ha 3aKOHAaX W 3aKOHO- | HET HUC
MCPHOCTAX MaTEMaTHYCCKHX,
(1)I/I3I/I‘IGCKI/IX, XUMHYECCKHUX H
OHOJIOTHYECKUX HAayK U HX B3a-
HUMOCBA3AX
2. Ilonp30BaHus 3aKOHOB U 1.[lemoHCcTpHpYET CobGeceno- | Urorosoe
3aKOHOMEPHOCTEN XHMUYe- YMCHHC aHaJIM3UPOBAaTh | BaHUEC WHAUBUIY-
CKUX U OMOJIOTMYECKUX HAYK | CBs3b OMojormueckux | Mrorosoe aJIbHOC 3a/1a-
U UX B3aMMOCBS3BI0 U XMMHYECKUX HAYK vHuBuay- | A€
aIbHOE  3a-
JlaHue

Onucanue mMKaja OEHUBAHUS

B pamkax GanibHO-pEHTHHIOBOM CHCTEMBI YCIIEBAEMOCTh CTYAEHTOB II0 AWCLMIUIMHE OLIEHHBAETCS B
X0JIe TEKYIIEro KOHTPOJISI U MPOMEKYTOUHOM arTecTaniui. MaKCUMallbHO BO3MOXKHBIA Oalll 32 TEKYIIHA KOH-
TPOJIb YCTAHABJIMBACTCS PaBHBIM 5 OaiuioB. PeHTHHIOBBINM Oaiut 3a paboTy B cemecTpe GOPMUPYETCs Kak Cpe/l-
Hee apudmMeTndecKoe 3a Bce BUABI paboT 00ydarommxcs, IpeayCMOTPEHHBIX padodei mporpaMMOi JUCIIATLITH-
Hbl. PefiTuHroBelii Oayun 3a sk3aMeH (HOPMHUPYETCS U3 CICHYIOUIMX COCTABISIOLIMX: OLIEHKA NMPAKTUYECKUX
HaBBIKOB; coOece/IoBaHUE M0 IK3aMEHAITHOHHBIM BOIPOCaM.

PeliTuHTOBBIN Oalt, BHICTABISEMBIN CTYACHTY, (DUKCHPYETCS B CIIEIIUAIBHON BETOMOCTH U JOBOJHUTCS
JI0 CBEZICHUSI CTYACHTOB.

HIxana nmepecuyera 0aj10B MO
nauHe 3a4eT (1 cemecTp)

AUCHUIIMHE MPH HpOMeHCYTO‘lHOﬁ (1)0pMe arreCralu Mmo AuMcCum-

bann Oyenka Vposenw
chopmuposarnocmu Komne-
menyuu
or 4,5 10 5,0 «3a4TEHO» Bricokuii
ot 3,5 no 4,4 «3a4TEHO» Cpennuit
oT 2,5 no 3,4 «3a4YTECHO» IToporossiii
MeHee 2,5 «HE 3a4TECHO» MuHUMaTbEHBIN

3auer BBICTABIISIETCS 110 pe3yiibTaTtaM paboThl B 1 cemecTpe 00y4eHus, IpH cAaye BceX KOHTPOJIbHBIX Me-
PONPUATHH, IPEAYCMOTPEHHBIM TEKYILMM KOHTpPOJIEM ycreBaeMocTH. [Iponenypa 3auera kak OTAEIBHOE MEPO-
MpUATHE HE TPOBOAUTCS, OLIEHUBAHKUE 3HAHNIN MPOUCXOIUT 10 Pe3ysIbTaTaM TEKYIIEero KOHTPOJIS.

IlIkana mepecyera 0aJUIOB MO JMCHHUILVIMHE NPH NMPOMEKYTOYHON aTTecTanuu B (popmMe IK-
3aMeHa, 1 cemecTp

bann Oyenka Yposenw
Copmuposannocmu
KOMnemeHyuu
or 4,5 10 5,0 «OTJIIMYHO» Bricokuii
oT 3,5 n04,4 «XOPOUIO» Cpennuit
or 2,5 no 3,4 «YAOBJIETBOPUTEILHO [Toporossiit
MmeHee 2,5 «HEYZOBIIETBOPUTEIIHHOY MuHuMaIbLHEIN

OneHka «OTJIIMYHO» BBICTABISETCS OOYYaIOMIEMYCs, €CIIM TEOPETHYECKOE COJIEpIKAHUE IUCIUTUTHHBI
OCBOCHO TOJTHOCTHIO, O0YYAIOIIUNCS CTPOUT OTBET HA YPOBHE CaMOCTOSTEILHOTO MBIIUICHHUS, TPAMOTHO H JIO-
TUYHO M3JIaraeT M3y4eHHBIN MaTepuai, He 3aTPyTHSIETCS C OTBETOM, JielaeT 0OOCHOBAHHBIE BBHIBOJBI M 3aKIIIO-
YeHHsI, CBOOOHO IPUMEHSIET TEOPETHUECKUE 3HAHS MIPH PEIIEHUH MPAKTUIECKUX 3a/1a4;

OreHKa «XOpOIIO» CTABUTCS O0YYaroIIeMycsl, €CIM OH CTPOUT OTBET Ha YPOBHE CaMOCTOSTEIBHOTO
MBIIUICHHS, TPAMOTHO ¥ JIOTHYHO M3JIaraeT W3Y4YEeHHBI MaTepuall, OJHAKO JAOIMYCKAeT OTAeNbHbIE HETOYHOCTH
¥ Tipo0eIbl B 3HAHUX, CBOOOTHO MPUMEHSET TEOPETUIECKHE 3HAHMUS TPU PEIIeHNH MPaKTHYECKUX 3aad;
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OrneHka «yIOBIETBOPUTEIHHOY» CTAaBUTCS O00ydalomeMycsl, YCBOMBIIEMY TOJBKO 0a30BYIO HacTh IMPO-
TPaMMHOTO MaTepuaja, IPH OTBETE JOIMYCKaeT HETOYHOCTH, MaTepHal M3JIaraeT HeroCle0BaTeNbHO, 3aTPy/I-
HSETCS MPUMCHUTH TCOPSTUYCCKUE 3HAHUS MPH PEIICHUN MTPAKTUYECKOH 3ajauu, JOMYyCKaeT ONMIMOKH, KOTOPBIC
HCIIPaBJISIET C MOMOIIBIO TPEoAaBaTeNs;

OrneHka «HEeyHIOBIETBOPUTEIHHO» CTABUTCS 00yJaloieMycs, KOTOPBIA HE CIIOCOOEH MPOAEMOHCTPUPO-
BaTh 3HAHUS TEOPETUIECKOTO MaTepraa, IOMyCKaeT CyIIeCTBeHHbIE OMUOKH MPH W3JI0KEHUN y4eOHOTO MaTe-
pualia, Ipu OTBETE MOJAMECHSCT TCOPETHUYCCKYIO apryMEHTAIMIO PACCYKIACHUSIMU OOBIICHHO-OBITOBOTO XapaKTe-
pa. B oTBeTe momyckaeT rpyObie OmmMOKH, KOTOPhIE HE MOXKET HCIPABUTh JaXKe C TOMOIIBIO MMPETIOJaBaTeNsl.

OreHka 3a 5K3aMEH BBICTABIIICTCS C YYETOM: IIPOMEKYTOUHOM aTTECTAllMd B COOTBETCTBUU C
0aJUTbHO-PEUTHHTOBON CHCTEMOM, PE3yIbTAaTOB COOECEOBAaHUS U OIICHKH MPAKTUYECKUX HABBIKOB BO
BpeMs SK3aMeHa.

7.3 TunoBble KOHTPOJIbHbIE 32/IaHUSI UJIM WHbIE MAaTepHaJbl, HEO0X0AMMbIE 1JIf1 OLlEeHKHU
3HAHM, YMEHHM i, HABBIKOB M (MJIH) ONBITA JAeATEJbHOCTH, XaPAKTePU3YOIIMUX 3Tanbl ¢GopMupo-
BaHMs KOMIIETEHIIUIl B polecce 0CBOeHNsI 00Pa30BaTe/bHOI NMPOrpaMMbl

Hepeqeﬂb MPAKTUYCCKUX HABBIKOB AJI TEKYIIET0 KOHTPOJIA 110 IUCHUIIJIHHE:

1. Bnageer MOHATHITHBIM amlmapaToM OOIIEH OMOJIOTHH U IPUMEHSIET €ro Ha MPAKTUKE

OOBsICHSIET POJIb JIN30COM, UCXOS U3 QYHKIIMOHATHHON POIH STOTO OPraHOM 1A B KIIETKE.

3. OOBSCHSET MOCIEACTBUS OTCYTCTBUS B KIIETOYHOM IICHTPE KUBOTHOW KJIIETKE OJHOM HEHTPHOIH U
ay4uucToit cdepsl (acTpocheps)

4. Jlaer oObsicHeHHE (haKTy HEKHU3HECIOCOOHOCTHM OpraHu3Ma BCIIEACTBHE OTCYTCTBUS B KIIETKaX
MEYCHU U TIOYEK MEPOKCUCOM UCXO/Is U3 (DYHKIIMOHATHLHOW POJIU 3TUX OPTaHOMIOB B KIIETKE.

5. OueHUBAaET poOJib PE3KOr0 CHMXKEHUS MHUTOXOHAPUN B KIETKAaX CEpJACHYHON MBI Y 3UMHHUX
CIIAILIUX CYPKOB U 3UMYIOIIMX JIETYYUX MBILLIEH.

6. BpIsBISET PO MUKPOIJIEMEHTOB, 00YCIABINBAIONINX ONPEACICHHBIA IBET KPOBH Yy TTO3BOHOY-
HBIX ¥ 0€CITO3BOHOYHBIX KUBOTHBIX

7. OOBsCHSET POJb OPraHOMJIOB B Pa3BUTUHU HACJIEICTBEHHOTO 3a00JIeBaHUsl, CBA3aHHOE ¢ JedeKTa-
MU ero (pyHKIMOHHPOBAHUS W HAPYIICHUSIMH TKAHEBOTO ABIXaHWUS M CHHTE3a CHEelH(PHUUECKUX
OenKoB.

8. OrieHnBaeT BO3MOXHOCTh 3aBUCIMOCTH KOJIMUYECTBA XPOMOCOM SIApa SIMIIEKJIETKH U SApa criepma-
to3ouaa ot Hasmuus JTHK

9. OnwuceIBaeT BO3MOKHbIE (PEHOTUITMUECKUE OCOOCHHOCTH OpraHM3Ma MOCIIe OIUIOI0TBOPEHHUS B 3U-
rote, U3 KOTOPOoi JOHKEH C(hOPMUPOBATHCS KEHCKUN OPraHU3M.

10. Onpenensier TUN SHIEKIETKA HACEKOMBIX TI0 KOJWYECTBY JKEITKA, COCPEAOTOYCHHOTO B IICHTPE
KJIETKH, C aKTUBHOM 30HOM IIUTOILIA3MbI U S[pa PACIOIOXKEHHBIX 110 TOBEPXHOCTH.

11. TlosicHsIET MPUYMHBI POXKACHHS YETHOTO KOJIMYECTBA OJIMHAKOBBIX JETEHBINICH Y JICBATHUIIOSCHOTO
OpoHeHocLa TaTy.

12. O0BsACHSIET MPUYMHBI CXOJICTBA CIIOCOOOB Pa3MHOXKEHHS U €T0 MPEUMYIIECTBA Y OJTHOKICTOYHBIX
OpPTaHU3MOB, IPOAOKEBBIX TPHOOB M MHOTOKJIETOYHBIX OPTAaHU3MOB — KUIIEYHOTIOIOCTHBIX.

13. CBs3bIBaET MOKA3aTelu SACPHO-IIUTOILIA3MEHHBIX OTHOIICHU! ¢ (PYHKIIMOHATBHON POJIBIO TTOJI0-
BBIX KJIETOK.

14. OnuceiBaeT MpuU3HaKU, XapaKTEPHbIE TS ONIPEIETICHHBIX TUIIOB Pa3BUTHUS, HAOIIOAAIOIINXCS Y
’KUBOTHBIX B FOBEHWJIbHOM NIEPHO/IE.

15. OueHuBaeT KJIeTOYHbIE MEXaHU3MBbI, CPAa0ATHIBAIOLINE B MPOIIECCE TACTPYIISUU Y MIIEKOIIUTAIO-
IIUX.

16. BersBisieT npu3Haku SMOPHOHATBHOM UHTYKIIUH.

17. XapakrepuzyeT ciocoObl yCTaHOBJICHHS OMOJIOTMYECKOT0 BO3pAcTa OCTAaHKOB, MTOJIOBOM U coMa-
TOTUIIOJIOTMYECKON MPUHAJIEKHOCTH KOCTEH.

18. CriocobeH ompenenuTh BUJI CTENIEHb T€HETHYECKOTO CXOCTBA JAHHOM 00€3bSHBI C YETOBEKOM I10
OIHUCAHUIO

no

13



Bonpocs! a1l IpoBepKH YPOBHS TeOPeTHYECKOH MOATOTOBKHM 00y4aloIuxcs B XoJe Mpo-

MEKYTOYHOM aTTeCTALMU:

ook wnE

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43
44
45
46
47
48

Onpenenenue NOHATHS )KU3Hb U CBOMCTBA KUBOT'O
VYpOBHHU OpraHu3any )KUBOTO
Tunel opraausanuu KJIETOK
CoBpeMeHHBIE MOJI0KEHUS KIETOYHON TEOPUHU
Oco0eHHOCTH CTPOEHUS KJIETOK ITPOKAPUOT U IYKAPUOT
XVMMHYECKUE JIEMEHTBI U COCAUHEHMSI, CONEPIKALUECS B )KUBBIX OpraHU3Max: HEOPraHU4ECKHUE U
OpraHMYECKHE BELIECTBA.
Crpoenue MosieKy1, QyHKIUH YTI€BOAOB, OEIKOB, HyKIEMHOBBIX KUCIIOT, JINITUI0B
Crpoenue, cBorictBa u ¢pynkuuu JJHK
I'en kak (pyHKIMOHATIbHAS €AMHUIA HACJIEICTBEHHOCTH
Cozlanue KIETOYHON TEOPUM U €€ OCHOBHBIE IIOJIOKEHUS
OcHOBHBIE 0COOEHHOCTH CTPOSHUS IIPO- U HYKAPUOTOB
Cocras, cTpoeHue, CBOWCTBA U (YHKIIUU KIETOYHBIX MEMOpaH
PU3NKO-XUMHUYECKUE CBOUCTBA, CTPYKTYpHasi OpPraHU3alysl UTOIUIa3Mbl, [IUTOCKEIETa
XHUMHUYECKHUM COCTaB, IIUTOIIAa3Mbl, IINTOCKEIICTa
CrpyKTypHas opraHu3anus QUTOIIa3Mbl, IUTOCKEIETa
CrtpoeHure U GyHKIIMH OPraHOUIOB OOIIEro Ha3HAYCHHS
Crpoenuie u GyHKIUH s7pa
[ToHsiTHE 0 )KU3HEHHOM, KJIETOUHOM U MUTOTHYECKOM LIMKJIE KJIETKUA
CymHocTs, (a3bl, OM0I0rHyecKoe 3HaueHUs] MUT03a, aMUTO32
Cranuu, OMOJI0TMYeCKOe 3HAaUCHUE Melio3a
CameTorenes (0BO- U criepMaToOreHes)
[Teproau3zanust OHTOreHe3a KUBOTHBIX OPraHU3MOB
XVMMHYECKUI COCTaB XPOMOCOM U UX CTPYKTYpPHas OpraHu3anus
OCHOBHBIC MOHATHUS TEHETUKHU (HACIIECICTBEHHOCTh, H3MEHYMBOCTD; AJJICIIbHBIC TCHBI, TOMO- U T't-
TEPO3UTOTHI)
['uOpunonoruyeckuit METOJ, €ro CylHOCTb
Buibl ¥ CYIITHOCTH CKpELIMBAaHUN (MOHO- M HOJIUTHOPHUIHOE, aHATH3UPYIOLISE)
XUMHYECKUH cocTaB, PU3NKO-XUMHUUYECKHE CBOMCTBA, CTPYKTYpHask OpraHU3alusl UTOIIa3Mbl
I'unoTte3a YMCTOTHI raMeT, €€ IIUTOIOTUYecKoe 000CHOBaHUE
3akoH MeHens, OCHOBaHHBI Ha TUTHOPUIHOM CKPEIMBAHUN
N3MeHYnBOCTH
DopMbI IBMEHYUBOCTH
MoudukaoHHas N3MEHYUBOCTh
Hopma peakuun
['eHoTHIIUECKAsA N3MEHUMBOCTD
Myranuu, ux kiaccupukanus
KomOuHaTHBHAs ”3MEHUUBOCTD, €€ UCTOUHUKHU, 3HAUCHHE
Oco0eHHOCTH TeHETHKH YeJIOBEKa.
MeTto1bI U3y4EeHMS HACIEACTBEHHOCTH YEI0BEKA
WuauBuayaibHOE pa3BUTHE OPraHU3MOB
Oransl 1 MEXaHU3Mbl SMOpHOTeHe3a
Cytb sBOmonnonHoro yuenns Y. /lapsuna
CuHTreTnueckast TEOpHsl SBOJIIOLINH

JT'unores3a nancnepmMun

.I'unore3a BO3HUKHOBEHUS )KM3HU B X0/1€ XuMuueckoi sBomonuu A.H. Onapuna.

. T'eoxpoHonorus 3eminun

. BO3HMKHOBEHME OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX PACTEHUM, J)KUBOTHBIX

. JIBMKy1HM€e CHJIbI DBOJIOLMH, UX XAPAKTEPUCTHUKA

. MUKpO3BOIIOLMS U XapaKTEPUCTUKA 3BOJIFOLUOHHBIXIIPOLECCOB MPOUCXOAIINX B IMOMYIALUIX
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49. TIperoMHUHHUHBIC CTAIUH

50. Craams mpoaHTpora (aBCTPaJIONUTEKA)

51. Cranus apxaHTpora (JIpeBHENILNI YeTI0BEK)

52. Craaus naneoanTporna (IpeBHUN YEIIOBEK)

53. Craaus HeoaHTpoMa (COBpEMEHHBIC YETIOBEK

54. MecTtonosoxeHue 4eJoBeKa B COBPEMEHHON CUCTEMATHUKeE )KUBOTHOIO MUpPa
55. Pacorenes

7.4. Meroanyeckue MaTepHaJibl, ONpeaesolue Npouexypbl OLeHUBAHUA 3HAHUI, yMme-

HUil, HABBIKOB M (MJIM) ONbITA JeATEJILHOCTH, XaPAKTEePU3YIOIIMX ITaNbl ()OPMUPOBAHUA KOM-
neTeHuun

OnenuBanue cOpMHUPOBAHHOCTH KOMIETEHIIMH OCYIIECTBIISETCS HA MPAKTUYECKUX 3aHSATHIX
B X0I€ TCKYLICIO KOHTPOJIA. HpI/I OLICHUMBAHWU PC3yJIbTATOB 06y‘-IeHI/I$I MO0 JUCHUIINIMHC YYHUTBIBACTCA:

- BBIIIOJIHEHUE UHAMBUYAJIbHBIX 33JJaHUI 1O KaXK/I0M TeMe MPAaKTUYECKOr0 3aHATHUS;

- co0eceoBaHNE MO0 OCHOBHBIM BOIPOCaM MPAKTUYECCKHUX 3aHATHI, KOHTPOJIHLHOE TECTHPOBA-
HUE I10 pa3zeliaM;

- U”TOTOBOC MHAWBUAYAJIBbHOC 3a/IaHUC.

OuenuBanue cHOpPMUPOBAHHOCTH KOMIETEHIIMIM OCYIIECTBISETCS HAa K3aMEHE B XOJE MPOMEXKY-
TOYHOW arTecTanuu. B sK3aMeHAalMOHHBIN OMJIET BKIIOYAIOTCS TPU TEOPETUUYECKHUX BOIpPOCA U 3ajia-
HUE JJIs TPOBEPKU YMEHHS 00yUYaIOIIMMHUCS PUMEHSATh TEOPETHUECKUE 3HAHUS 111 PeLICHUs PaKTH-
YEeCKHX M MPO(eCCHOHATFHO OPUEHTUPOBAHHBIX 3a7ad.

Kaxxaplii sKx3aMeHaIIMOHHBIN BOIPOC U 33JJaHUE OLICHUBAETCS MO MATHOAUIBHON IIKane. JK3aMeHa-
IIMOHHBIC OMJIETHI YTBEPXKIAIOTCS Ha 3aceJaHuH Kaeaphl.

[TopsiioK BBICTABIIEHHSI OLIEHOK 32 YK3aMEH.

Oruenka 3a sk3ameH (D) onpenensieTcs: Kak cpeaHeapudMeTnueckoe CyMMbl OTBETOB Ha BCE BOTIPO-
CBI U 3aJJaHMsl, YKa3aHHbIE B 9K3aMEHAI[MOHHOM OujieTe, C TOMOIIbIO (POPMYIIBI:

9= Bl+ B2+ B3+ [p
e
rae Bl, B2, B3- ouenka3a 1, 2, 3 sonpoc Oniera:

ITp — ouenka 3 NPAKTHYECKOE 1A laHue.

Hroropas ouenxka no aucuunanne (M)  seicraBngercs ¢ yyetom  pelTHHIOBOIO
a1, NOIYUEHHOrO NPH OCROCHHI IHCUHILINHEIL
I+ P
H= .
e P - pelitunropsii Dann no JuCuHnmne,;
D~ OUCHKA 33 IKIAMCH.

Hrorosas ouenka no aucuuiuinie (M) onpexaensercss B COOTBETCTBUU € MpPaBUIIaMU MaTeMaTH4e-
CKOTO OKpYIJIEHHUS, MepecueT B OILEHKY MO 5-0albHOM MIKane OCYIIECTBISETCS B COOTBETCTBHM CO
HIKAJIOH TepecyeTa OaIoB M0 AUCHHUIUIMHE P MPOMEXKYTOYHOH aTTecTalui B (hopMe IK3aMeHa.

8. YueOHO-MeTOANYECKOE 00ecieueHre JUCIMILINHEL
8.1. OcHoBHas JUTEpaTypa

IleyaTHbIE H3TAHUA BJICKTPOHHLIG H3TaHUsA

1. MamonToB C.I'. buonorus: yueOHUK a5 1. Speirun, B. H. buonorus: yue6nux: B 2 T. / B.
CTyJl. yupexaeHui Beicil. ipod. 06p. —M.: | H. fApweirun, B. B. I'muakuna, Y. H. BonkoB u
U3 LeHTp. «Akagemus», 2014. — 512 c. ap.; nmox pen. B. H. Speiruna. 2012. - T. 2 - 560
2. Buxtoposa, T.B. buonorus: yu. noc. / T.B. | c.: un. - 560 c. - ISBN 978-5-9704-2433-9. -
Buxroposa. — M., 2011. — 400 c. Texcr: anexrponnsiii // ObC "KoHCynbTaHT CcTY-
3. Ilexos, A.Il. buomorus / A.Il. IlexoB. — nedra': [caiiT]. - URL:
M., 2010 r. https://www.studentlibrary.ru/book/ISBN978597042
4. Buosorus ¢ o0Iei reneTukoi: yueonuk / | 4339.html. - Peskum goctyna: mo nojanucke.

A.A. Cmocapes. — M.: Anbsnc, 2015. — 472 | 2.Kosnosa, WM. buonorus: yuebnux / W.H.
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https://www.studentlibrary.ru/book/ISBN9785970424339.html
https://www.studentlibrary.ru/book/ISBN9785970424339.html

C

5. Tommumii, M.B. O6mas 6uosorus [Tekcr]:
yaeOHnoe nocodbue / M.B. Tomuwii., T.M. Uy-

pwiioBa, ['eBangosa M.I'.,— CtaBponois:
Hzn-so CtI'MY, 2020. —c.183

Koznosa, 1. H. Bonkos, A. I'. Mycradun. -
Mockga.: IDOTAP-Menna, 2020. - 336 ¢: ui. -
336 c. - ISBN 978-5-9704-5730-6. - Tekcrt:
anektponHsbiit // OBC "KoHncynbTant crynenra':
[caiiT]. - URL.:
https://www.studentlibrary.ru/book/ISBN978597045
7306.html - Pesxum goctyna : mo nmoJnucke.

8.2. JlonmosiHuTEIbHASI JIMTEpPaTypa

IleuaTHbIe N3TaHUSA

JIeKTPOHHBIE M3TAHUS

Bepemaruna, B.A. OcHoBBI 00111C#
nurtonoruu: yued.moc. / B.A. Bepe-
maruna, 2009. — 176 c. buonorus
C OCHOBAMH 9KOJIOTHH: Y4EOHUK /
nox pen. A.C. Jlykatkuna. — M.,
2011. — 400c.

5. XomxasH, A.b. K HekotopsiM Bo-
pocaM 3BOJIIOIUU. MeToauueckoe
mocodue A cTyneHToB 1 KypcoB /
A.b.XomxkasH, H.H.®enopenko,
JI.A.Kpacnosa. - CraBponons: 13a-
Bo CTI'MA, 2009. —31 c.
XomxkasH,A.B. Yuebno-
Metonuyeckoe mocodue «CTpyk-
TypHO-QYHKIIMOHAIbHASl OpraHu3a-
mug knerok» Uza: CtI'MA, Cras-
pononb, 2012. XomxasH, A.b. Oc-
HOBBI ITUTOJIOTUU: CTPYKTYpHAasl Op-
raHu3anus KJIETKH: YdeOHOe I0COo-
oue / A.b. Xomxkasu, A.K Muxaii-
nenko, J.H. Makapenko. — CtaBpo-
moib: M3g-Bo CTI'MA, 2009. — 50 c.

1.ITexos, A.Il. buonorust. MeauuuHCcKass OMOJIOTHS,
TCHETUKA U Mapa3uTOJIOTus: yuel. [ DJIECKTPOHHBINA pe-
cypc] / Ilexos A.IL. 2010. — 664 c. — Pexum nocryna:
www.studentlibrary.ru (9BC «KoHcyabTaHT cTyAeH-
Ta»

2.boromonoga, A. 0. buosorus B coBpeMeHHOM MU-
pe: yuebHoe nmoco6ue / boromonosa A. 1O. - Open-
oypr: OI'Y, 2017. - 129 c. - ISBN 978-5-7410-1822-.
- Texct: anextponnsiii // ObC "KoHcynbTaHT cTyneH-
ta": [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785741018224.h
tml. - Pesxkuim ocTyna: mo moJImucke.

9. IlpogeccnonaiibHbIe 0a3bl JaHHBIX M HH(POPMALMOHHBIE cIpaBOYHbIe cucTeMbl, DBC
1. BUOJIOI'M . HaBurarop no uadopmanmoHHsiM pecypcam. http: // www.spsl.nsc.
ru/win/nelbib/biolos/pricl.biology.htmio

2. ®enepanpHBIA TOpTaNT «Poccuiickoe oOpa3oBanuey» [ DIEKTPOHHBIN pecypc]. — Pexkum mocry-

na: http://www.edu.ru.

3. ®enepanpHoe xpaHuHine «EauHas KOICKITUS TUPPOBBIX 00pa30BaTEIIBHBIX PECYPCOB)»
[DnexTpoHHBIH pecypc]. — Pexxum moctyna: http://school-collection.edu.ru u np.

B

http://www.biblioclub.ru DBC «YHuBepcuteTckast OHOTHOTEKA OHIIARHY

5. www.e.lanbook.com OBC Usnarenscta «JIAHD»

10. JInnieH3MOHHOE U CBOOOIHO pPacpocTPaHsieMoe MPOrpaMMHoOe obecrnedeHue

HanmenoBanue

Jorosop

CepBuC NPOBEPKU YHUKAJTLHOCTH TEKCTA

Jorosop Ne 149/3K ot 24.07.2023

[Tnardopma BuaeokoHpepennuii Webinar

Jlorosop Ne C-9820 ot 14.12.2022

1C: Yuusepcurer [Ipod

Horosop No 27 ot 30.04.2014

kaspersky endpoint security

Jlorosop Ne 179/3K ot 18.08.2023

Apxwusarop 7-zip

becruiatHbIl

Adobe Acrobat Reader DC

BbecnmaTHEIN
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https://www.studentlibrary.ru/book/ISBN9785970457306.html
https://www.studentlibrary.ru/book/ISBN9785970457306.html
http://www.studentlibrary.ru/
https://www.studentlibrary.ru/book/ISBN9785741018224.html
https://www.studentlibrary.ru/book/ISBN9785741018224.html
http://www.biblioclub.ru/
http://www.e.lanbook.com/

Astra Linux Common Edition Jlorosop Ne 199/9T or 12.09.2023

1C: DnexrponHoe ooyuenue. KoprnopaTiuBHbIi Horosop Ne 78/3T ot 06.06.2022
YHUBEPCUTET

1C: DnextponHoe obyuenue. Be6-kabuner npeno- | Jlorosop Ne 78/3T ot 06.06.2022
JIaBaTells M CTyJICHTa

Koncynprant [liroc Horosop Ne 318/9T ot 09.01.2023

11. Onucanue MarepHaJbHO-TeXHMYECKON 0a3bl, HEOOXOAMMOM [JIs1 OCylIeCTBJIEHUsI 00-
pa30BaTeIbHOI0 NPoLecca 10 JUCHUILINHE.

11.1. TlomemeHus 1A NPOBeAeHUS YHeOHBIX 3aHATHIA

ITomerieHus st IpOBEAECHUS YU€OHBIX 3aHATHH, COOTBETCTBYIOIINE JACHCTBYIOIUM IIPOTHUBO-
[IO’KapHBIM IIPaBUJIAaM U HOPMaM

11.2. Texuu4eckue cpeacTBa 00yUeHUst

Jlig peanuzauuy JUCUMILIMHBI UCIIOIB3YIOTCS CIEAYIONNE TEXHUUECKNE CPECTBA!

— TEXHMYECKHE CPEJCTBa Nepeaud yueOHOH MH(POpPMaLUu — MIPOSKIMOHHAs annapaTypa Liu-
POKOr0 Ha3HAUYEHUS;

— TEXHMYECKUE CPEJICTBAa KOHTPOJIS 3HAHUN — KOMIBIOTEpHBIE HPOTrPAMMBI B IOJCHUCTEME
Moodle LMS, npumMensitoinuecs ajisi IPOBEICHUS TEKYILET0 KOHTPOJIS 3HAHUH yUalluXxcs;

— obopynoBanue (Mukpockon Mukpomen 2 BapuanT 2-20, Mukpockon «JIroMam», MEKPOCKOIT
cTepeockonuyeckuil mankparuueckuii MC-2 Zoom, moaens THK pasmepa 32x19x7).

11.3. [lomeneHus Ajsi CAMOCTOSITEJILHOI PadoThI

[lomenieHusi OCHaIlIEHbl KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHHS K CETH
WuTepHeT u obecrieueHueM 10CTyna B 3JIEKTPOHHYI0 MH()OPMAIIMOHHO-00pa30BaTe/IbHYIO0 Cpeay YHU-
BEpCUTETA.
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Pabouas nmporpamma aucuuiuinHel «O0mas OHOIOTHsDY

Pa3paborana:

Cr.mpert.. kadenpsl OMOTEXHOJIOTHH, K.0.H. bonnapesa H.H.
OO0cyxeHa:

Ha 3aceaHuu Kadeapsl OMOTEXHOJIOTHH,

1.0. 3aB.Kadeapoit 3aepko B.1.

CormnacoBana u PCKOMCH/I0BaHa K UCIIOJIb30BAHHIO B O6pa30BaTeJ'II)HOM mponecce ajis 06yqa}01111/1xc;1

no HanpasieHuto noAroroBku 19.03.01 buorexnonorus 2023 roxga Habopa 04HOH GOpMBI 00ydeHUS
31.05.2023

Pyxosonurens OIIOII BO Yypunosa T.M.

Jlexan (axyipTeTa r'yMaHHTapHOTO
U MEUKO-OMOIOTHYECKOr0 00pa30BaHUSA ®enpro H.A.
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