MuHHCTEPCTBO HAYKH H BeICIIEro obpaszopanus PO Doprea
YbAHOBCKUI rocyAapCTBEHHBIH YHHBEPCHTET

d-Pabouas nporpamma 1o 6HoIOrHu

YTBEPXXJIEHO
OBETa HHCTUTYTa MEIUIAHEI,
(1)H3Htlecmﬂ I(yJILTprI

&
N -
?‘:--. 3 ‘E‘ﬁ
[[X, @Sy m?‘*fﬁ 2! Mas 'r I., IPOTOKO
S ey
[sEpenceiarin _ ,‘| HIJIEHKO o B. H
1

17 mas 2023 r.

JlncumruimHa OO0mas duosiorus

DaKkyJbTeT JKOJIOTHYECKH I

HaumeHnoBaHue Kadeapa Omos10ruu, 3K0JI0THU U IIPUPOAOIIOIE30BAHUS
Kapeaphl

Kypc 1 xypc 2 cemectp

Hamnpagnenue (cnenuaibHOCTh): 33.05.01. «@apmauus» (YpoBeHb CHIeN{HAIUTET)
HamnpasneHHOCTS (TTpoduiis/cnenunann3aius)

®opma 00ydyeHus: OUHAaA

JlaTa BBeieHus B yueOHbIH npouece Yial'y: 01 cenrsabps 2023 r.

[Tporpamma akTyaim3upoBaHa Ha 3ace/ilaniu Kadeapor: mpoTokos No oT o T,
[TporpamMa akTyau3upoBaHa Ha 3aceanuu Kadeapsl: mpoToKoJI Ne OT = I
[Tporpamma akTyaim3upoBaHa Ha 3ace/ilaniu Kadeapsl: mpoTokos No OT o T
[Tporpamma akTyanu3upoBaHa Ha 3aceaHuu Kadeapbl: MPOTOKOJI Ne OT o 1.

Caenenus 0 paspaboTYHKaXx:

J1OJIKHOCTD,

OUO Kadenpa y4eHasl CTENEHb,

Hpoxnuna Exarepuna IlerposHa OHOJIOTHH, SKOJIOTHH H K.0.H. , JIOLEHT

MPUPOIOTIOTE30BAHHUS
COI''TACOBAHO COI''TACOBAHO
3aBeayromuii kKadeapoi, 3aBeyronuil BeIMycKarolen kadeapon
peaT3yIOmeENd TUCIUIUITUHY oO1er U KIMHUYECKON (papMakoJIOrHu
OMOJIOTHH, SKOJIOTHUH M IIPHPOAOIIOIE30BaAHHUS C KypcOM MHUKPOOHOJIOTHH

/ Cniecapes C.M. / g:— / Mapxkesua M.IT. /

« /—f » ALl 2023 r. « X 5 AU 2023 r.




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBIIl YHUBEPCUTET

® - Pabouast nporpamMma JUCLUIUINHBI

1. HEJIM U 3AJAYU OCBOEHUA JUCIUIIJINHbI:

Ilean ocBoeHMsI THCHMILUIMHBI: (OPMHUPOBAHUE Y CTYICHTOB €CTECTBCHHOHAYYHOI'O MHPO-
BO33peHUs Ha 0a3e OOIIEeTEeOpPEeTHUYECKUX 3HAHUI B 00JIACTH OMOJOTMH, UMEIOMMX (DyHIaMEH-
TaJbHOE 3HAUCHHUE JUIsl HAYYHOW U NPAKTUYECKON MeAUIMHBI. M3yunTh QyHIaMeHTaIbHbIC OHO-
JIOTUYCCKUC MCXAHU3MBbI KHU3HCACATCIBHOCTH XUBBIX CUCTCM WM OCHOBAHHBLIC HAa HUX BOIIPOCHI
AHTPOIIOICHETHUKH, OHTOIeHEe3a, FOME0CTa3a, MOMYJISIIMOHHOI FeHETUKU M SKOJIOTUH YeJIOBEKa, a
TaK)KE OBJIAJICTh HABBIKAMU HAyYHO-HCCIIEIOBATEIILCKOW U MPAKTUYECKOW pabOThl B UCCIIEI0BA-
TEIIbCKOM J1a00paTopHu.

3amaum ocBOEHUs TUCHUTUIHHBI:

oBnajicHue (pyHIaMEHTAIbHBIMU TEOPUSAMH OHOJOTHU (KJIETOYHAS, TEHHAs, XPOMOCOM-
Hasi, SBOJIIOIMOHHAS, TCOPHsI BOSHUKHOBCHHSI KU3HU HA 3eMIIe, TEOPUS MTPOUCXOKICHUS
YeJI0BeKa),

OBJIAJICHNEC OCHOBHBIMU TIOHATHUSIMHA COBPEMEHHOU OMOJIOTHH;

OBJIAJICHUE CHCTEMHBIM M UCTOPUYECCKUM IMOJIXOAaMHU K U3YYCHUIO MHOTOYPOBHEBBIX JKH-
BBIX CHCTEM KaK pe3yJbTaTa 3BOJIOIOHHOTO IPOIIecca;

OBJIQJICHUE TIOHATHEM «OHMOJIOTMYECKOE HACIICICTBO UYEIOBEKA» KaK ONPEICISIONe oc-
HOBOW (PM3UYECKOTO U TICKXUIESCKOTO 3I0POBBSI;

OBJIAJICHUEC HABBIKAMH I103HABATEIBHONW PabOThI C OMOJIOTUYECKUMHU OOBEKTaMH, O3HA-
KOMJICHHE C METOJIaMH H MTOJAX0/IaMHU K UX U3YUCHHIO.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Jucoumimaa b1.0.26 «OO6mas OHOIOrus» OTHOCHTCS K 0a30BOH YacTH JUCLMILIMH
y4eOHOro MmiaHa HampaBleHus moArotoBku «Papmanus». Jucuunmuna «O0miast 6uono-
TUsD» - 00513aTeNIbHOE M BaKHOE 3BEHO B CHCTEME MEIUKO-OMOJIOTMYECKUX HayK, o0ecre-
YUBAIOIINX YCBOEHHE (YHIaMEHTAIbHBIX TEOPETUUYECKHX 3HAHUM, Ha 0a3e KOTOPBIX
CTPOUTCSA MOATOTOBKA OYAYIIIEr0 TPOBU30PA.

OOydeHne CTyIeHTOB OMOJIOTUU OCYILECTBISETCSI HA OCHOBE MPEEMCTBEHHOCTH 3HAHUH,
YMEHUI U KOMIIETEHIUH, MOyYeHHBIX B Kypce OMonoruu o01meodpa3oBaTeNbHBIX y4ueo-
HBIX 3aBEJICHHI, a TAKKE HA OCHOBE MPEEMCTBEHHOCTH 3HAHHM, YMEHU U KOMIIETEHIINH,
MOJIYYEHHBIX B XO7€ OCBOEHHs AucHUIIMH 1 cemectpa 1 xypca (O6miast 1 HeopraHude-
ckas xumusi, Matematuka, Pusnka).

HucuumnuHa «OOmas OUONOTHS» SBISETCS MPEANISCTBYIOMICH AN M3y4YeHHs TUCITHU-
wnH: Opranudeckas xumusi, Madopmatuka, bronorudeckas xumus, Mukpobuonorus,
WNudopmanionHble TEXHOJIOTUU B MpodeccnoHanbHOM AesTenbHocTH, PapMaKkorHo3us,
QdapmaneBTuueckas xumus, PapmaneBTUUECKass TEXHOJIOTUSA, TOKCHKOJIOrMYecKas XHu-
Mus, a Takxke npemmectByer [loneBol mpaktuke mno 6ortanuke, Ilpaktuke no dapma-
korrosud, [IpakTuke mo ¢papmaieBTUYECKO TexHOIoruH, [IpakTiKe Mo KOHTPOIIO Kaue-
CTBa JIEKApCTBEHHBIX CPeACTB, [I0AroTOBKE K clade U caaye roCyJapCTBEHHOIO K3aMe-
Ha. [lapamnensHo ¢ nuctummHON «Obmas 6uonorus» ocsoenue OIIK-1 ocymecTBusieT-
cid B Kypcax CIEIyIOIMUX AUCUUIUIMH: boTanuka, dusnueckas M KOJUIOMIHAS XUMHS,
AHanmuTuyeckas XUMHSL.
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3. HIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUA 110 JUCIU-
IIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OCHOBHOI MPO®ECCHUOHAJIBHON OBPA3OBATEJIbHOM ITPOI' PAMMBI

[Tporiecc ocBoeHust aucuuIUIMHBL «O0IIas OWOJIOTHS» HAmpaBieH Ha (GopMupoBaHHE
o6rmrenpodeccuonansHor koMieTeHnuu (OITK-1) — CriocoOeH ucmosb30BaTh OCHOBHBIC OHOJIO-
TrHYECKUe, (PU3UKO-XUMHUUCCKUE, XUMHUYECKHE, MAaTEeMaTHUECKUE METOJbI sl pa3paboTKH, uc-
CJ'IeI[OBaHI/If/'I H OKCIICPTU3BI JICKAPCTBCHHBIX CPCACTB, U3rOTOBJICHUS JICKAPCTBCHHBIX MPLCIIAPATOB

Kon n nHaumeHnoBanue peaju3sye-
MOM KOMIIETCHIINHU

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUs 1O
JUCHMILINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKEHUS KOM-
neTeHnui

OIIK-1 — CnocobeH HCIONIL30BaTh
OCHOBHBIC OHOJIOrHYECKUE, (HHU3HKO-
XUMHNYCCKHUC, XUMHNYCCKHUEC, MaTcEMa-
THYECKUE METOBI I Pa3pabOTKH,
WCCIICIOBAaHUI M IKCIIEPTH3BI JICKap-
CTBEHHBIX CpEJICTB, H3TOTOBIICHUS
JICKapCTBCHHBIX MPENapaToB

3HaTh: cTpoeHue, Tomnorpaduio M pa3BUTHE KIIETOK,
TKaHEW, OpraHoB M  CHCTEM  OpraHu3Ma  BO
B3aUMOJICHCTBMM C UX (QyHKIMEH B HOpME U
[aToJIOTUH,  OCOOEHHOCTH  OPraHU3MEHHOIo U
MONYJSIMMOHHOIO  YPOBHEW  OpraHM3alud  JKU3HY;
(U3UKO-XMMHUYECKYIO CYILIHOCTb IIPOLIECCOB,
IIPOUCXOISIINX B KUBOM opraHusme Ha
MOJIEKYJISIPHOM, KJIETOYHOM, TKAaHEBOM M OPIraHHOM
YPOBHSIX;  OCHOBHBIE 3aKOHOMEPHOCTH pa3BUTUA U

JKU3HEEATEIIbHOCTH OpraHu3ma Ha OCHOBE
CTPYKTYPHON OpraHM3alfM KJIETOK, TKAHEW W OpPraHoOB;
OCHOBHBIE 3aKOHOMEPHOCTH pa3sBUTHS u
JKU3HENIEATEIbHOCTH opraHusma Ha OCHOBE

CTPYKTypHOﬁ OpraHn3alnu KICTOK, TKaHEH U OpTraHOB.

YMerb: 1noIB30BaThCA Y4eOHOW, HaydHOM, HaydHO-
MONYJIIPHOM JIMTEPATYpOou, ceThro MHTEepHET i mpo-
(beccroHaTbHON JEesITeIbHOCTH; OOBSICHUTH XapakTep
OTKJIOHEHUH B XOJE Pa3BHUTHs, KOTOPbIE MOI'YT IpHBE-
CTH K (OPMHPOBAHUIO BapMAHTOB aHOMAJIHMH MU IMOPO-
KOB; I0JIb30BaThcad (PU3MUECKUM, XMMHUYECKUM U OHO-
JIOTHYECKUM 00opyoBaHHEM; paboTaTh C yBEIUYHU-
TEIbHOW TEXHUKOM (MHMKPOCKOMAaMH, ONTHYECKUMH U
IOPOCTHIMH JIyMIaMHK); JaBaTh T'MCTO(PHU3HOIOTUYECKYIO
OIIEHKY COCTOSIHMS PA3JIMYHBIX KJIETOYHBIX, TKAHEBBIX U
OpPraHHBIX CTPYKTYp; ONMHMCaTh MOP(OIOrHyecKue H3-
MEHEHHsI W3y4YaeMbIX MaKpOCKOIHWYECKHX, MHUKPOCKO-
MUYECKUX MPEnapaToB U JIEKTPOHHOTPAMM; OOBSICHUTD
XapakTep OTKJIOHEHUH B XOJI€ pa3BUTHSA, KOTOPBIE MO-
I'YT TIPUBECTH K (POPMHPOBAHUIO BAPUAHTOB AHOMAIMN
Y TTIOPOKOB.

Baaners: HaBbikamu paboTsl ¢ MukpockornoM. HaBbl-
KaMH OTOOPaKEHUSI M3yd4aeMbIX O0BEKTOB Ha PUCYHKaX.
HaBpikamu ananusa snektpoHHorpamm. lloaxomamu k
pellleHnI0 TreHeTHYeckux 3anad. CTaHgapTHBIMH 000-
3HAUYECHUSIMU JJI COCTaBJICHUS POJIOCIOBHBIX.

®opma A
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4. OBIIAA TPYAOEMKOCTbD JUCHUIIJINHBI

4.1. O0beM TUCHUILIMHBI B 32a4€THBIX ¢IUHHUIAX (BCEro) 4

4.2. O0beM TUCHUILINHBI 10 BUAAM y4eOHOM padoTsl (B 4acax)

KoauuecTBo yacoB (¢popma 00yueHusi: ouHas1)
Bun yuedHoii paGoTsi 500 (60 Ty B 1.4. o cemecTpam

2
KoHTtakTHass pabora oOy4aromuxcs ¢
MPENOJABATENIEM B COOTBETCTBUU C Y1
AyauTOpHBIC 3aHATHS: 72 72
JICKIINH 18 18
CEMUHApPBI U PAKTUYECKUE 3aHITUS o4 o4
nabopatopHble pabOThI, MTPAKTUKYMBI - -
CamocrosiTenpHas paborta 36 36
@dopma TEKYyIIEro KOHTPOJIS 3HAHUUH U TEeCTUpOBaHUE, cobeceoBaHue,
KOHTPOJISI CAMOCTOSTEILHOU PabOThI: Te- pellIeHre CUTYAIlMOHHBIX 3a/1a4,
CTUPOBaHUE, KOHTP. paboTa, KOJIIOKBU- JUArHOCTHKA MaKpo- ¥ MUKPO-
yM, pedepar u ap. (He MeHee 2 BUIO0B) MPENapaToB
KypcoBas pabora - -
Buasr npomexxyTouHo# aTTecTanuu (K- 36 36
3aMe€H)
Bcero gacoB o quciuInHe 144 144

*B cmydae HeoOXOIMMOCTH UCIHONB30BaHUS B y4eOHOM TMpoIecce 4YacTuu-
HO/MCKITIOUUTENFHO JIUCTAHIIMOHHBIX OOpa30BaTENIbHBIX TEXHOJOTUM B TaOJIMIE 4Yepe3 CIIeml
yKa3bIBaeTcs konudecTBo 4acoB paboTel [IIIC ¢ oOyvaromuMucs A TpOBEACHUS 3aHITHIA B
JTUCTAaHIIMOHHOM (opMaTe ¢ MPUMEHEHHUEM DJIEKTPOHHOTO OOYUEHHS.

4.3. Conep:xxanue TMCUMILIMHBI (MoayJisi). PacnipenesieHue 4acoB 1o TeMaM u BUJIaM y4e0-
HOM padoThI:

®opma 00yueHus ouHag
Buabl y4eOHbIX 3aHATHIH
AVINTOPHELIE 3aHATHS dopma
yautop 3anaTHA B Camo- P
Ha3Banue pa3aesioB u MpakTu- TEKYLIEero
Bceero HHTEpPaK- CTOS-
TeM .JIeKI.[I/IPI YyeCKue w KOHTPOJIA
THUBHOU TeJbHaA o
3aHATHA, 3HAHUN
popme padora
CeMHUHAaPbI
1 2 3 4 5 6
Pazoen 1. Knemounwiii u MonexkyisipHo-eeHemuyuecKuil ypo8HU OP2aHUu3ayuu HCU3HU
1. Knerka — nsnemen- 10 1 6 3 TECTHPOBA-
TapHasi OTKpBITas OWO- Hue, cobe-
CE€a0BaHUC
JIOTUYECKasi CUCTEMA.
2. MopdodyHkimo- 10 1 4 2 3 TECTHPOBA-
HaJbHAsl OpTaHHU3AIHS Hue, cobe-
CeI0BaHME,
KJIETKH.
peleHue
CUTyalluOH-
HBIX 3a1a4,
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JIMarHOCTH-
Ka MUKpO-
npenaparoB

3. MopdodyHKino-
HaJbHAsl OpTaHHU3AIHS
HACJICJICTBEHHOTO  Ma-
Tepuaa KIEeTKH.

3 TECTUPOBA-
HHE, cobe-
CeJI0BaHHUE,
pelieHue
CUTYyallHOH-
HBIX 33/]a4,
JUArHOCTH-
Ka MHKpO-
IIPEnapaToB

4. JXu3HEeHHBIA UK
KJIETKH.

3 TECTUPOBA-
Hue, cobe-
celoBaHUe,
penieHue
CUTYyallMOH-
HBIX 3aj]ad4,
JIUArHOCTH-
Ka MHKpO-
IpenaparoB

Paszoen 2. Opeanuzmennn

11l (OHMO

eeHemuquKmZ) YPOBEHb OpcarHusayuu OUONIO2UYECKUX CUCeM

5. PasmHOXeHue opra-
HU3MOB.

8

2

3

3 TECTUPOBA-
HHE, cole-
celloBaHME,
pemeHue
CHUTYaIHOH-
HBIX 337124,
JIUarHOCTHKA
MHKpOTIpe-
11apaToB

6. VYpoBHH oOpraHusa-
LIMA  HACJIEJICTBEHHOTO
MaTepuana.

3 TECTUPOBA-
HuUe, code-
CeZI0BaHUE,

peleHue
CUTYyallHOH-
HBIX 33]a4,

JUAarHOCTHKA
MHUKpOIpe-

apaToB

7. 3aKOHOMEPHOCTH
HacJIeI0OBaHUs.

14

3 TECTUPOBa-
HHUe, cobe-
celloBaHMe,
peleHue
CHTYaI[HOH-
HBIX 3314

8. M3meHuMBOCTH Op-
TaHU3MOB.

11

3 TECTUPOBA-
HHUe, code-
celloBaHMUe,
pelieHue
CUTYyallHOH-
HBIX 33Ja4

9. NunuBunyansHOE
pa3BUTHE OPTraHU3MOB.

14

6 TECTUPOBa-
HHE, cobe-
celjoBaHue,

penieHune
CHTYaLlNOH-
HBIX 337134,
JMarHOCTHKa

dopma A
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MHKpOIIpe-
1apaToB
10. 3aKkOHOMEPHOCTH H 8 2 3 3 TECTHPOBA-
MEXaHH3Mbl OHTOTCHE- Hue, cobe-
3a. CeI0OBaHME,
peleHue
CUTyalMOH-
HBIX 3a/1a4,
JHAarHoCTuka
MUKpOTIpe-
apaToB
11. [TocTHaTanbHBIN 9 6 3 TECTHPOBA-
OHTOT€HE3 M IpodiemMa Hue, cobe-
roMmeocrasa. CCAOBAIIE,
peleHue
CUTyalluOH-
HBIX 3a/1ad,
JUarHoCTukKa
MUKpOIpE-
11apaToB
Wtoro 108 18 50 6 36
HNuTepakTUBHBbIE (POPMBI IPOBEIECHM S 3AHATHI
Nenn/ HammeHoBaHme pa3jesa HNuTepaktuBHbie popmbl npoBenenuss  Jlaurenn-
n AUCHHILIMHBI 3aHATHH HOCTB (4ac)
1 Knerounslii u monekynspHo-  Jlekuus-Buszyanusanus, padoTa B Manbix 4
T€HETUYECKUW YPOBHM OpPTaHU- TPyIIax MpH PEHIEHUH CUTYallMOHHBIX
3alMM KU3HU 3aJ1a4, TPEHUHT OIpe/IeIeHHs] LIUTOJIOTH-
YECKUX MUKpPOIPENnapaToB
2 Opraau3meHHsblid (OHTOreHe-  Pabora B MajibIX rpymnmax Mmpu pemeHnn | 2
TUYECKHUI) ypOBEHb OPTaHM3a- CUTYallMOHHBIX 3a/1a4, TEHETHYECKHX 3a-
1MUY OMOJIOTMYECKUX CUCTEM  Jiay, TPEHUHT ONpEeeNIeHNs MUKpOIIpena-
paToB YMOPUOHAIILHOTO Pa3BUTHS
UTOT'O 6
HNTOI'O (% ot ayIuTOpPHBIX 4acOB) 8,33 %

5. COAEPXXAHUME JUCIIUJIIUHBI

Paznes 1. KiieTouHblii U MOJIEKYJISPHO-TEHETHYCCKHI YPOBHH OPraHU3ANMH KU3HH

Tema 1. BBenenue B 0011y10 o0uosioruo. Opranusamnus ;KM3H4 Ha 3emuJie.

OO0mrast 6MOJOrHsI KaK HayKa O 3aKOHOMEPHOCTSIX M MEXaHU3MaX XU3HeJIesATeITbHOCTH U
pa3BUTHS OpraHu3MoB. bruocornuanbHas npupoaa yenoBeka. Mecto u 3ajauu 6MOJIOTUH B MTOATO-
TOBKE Bpaya. OnpeseneHne CyIHOCTH KU3HH. DBOJIIOIMOHHO-00YCIOBICHHbBIE YPOBHH OpTraHu-
3aIlM1 )KU3HU.

Tema 2. Kiierka — 3jieMeHTapHasi OTKpbITas OuoJiornyeckasi cucrema. Mopdo-
(GYyHKIIMOHAJIbHAS OPTraHU3ALMS KJIETKHU.

OCHOBHBIE 3Tallbl Pa3BUTHS U COBPEMEHHOE COCTOSIHUE KJIETOYHOU Teopuu. KiieTka — re-
HETHUYCCKasa u CprKTypHO-(byHKLII/IOHaHLHaH CANMHUIIA MHOT'OKJICTOYHOI'O OpraHu3Ma. Bo3uuk-
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HOBECHME KJIETOYHOM OpraHu3aluu B Ipolecce 3Boonuu. [Ipokapuornyeckue u sykapuoTude-
CKHME KIETKH. TeopHsi NPOMCXOXKACHHUS JDYKapUOTHUECKOW KIiIeTKM. II0BEpXHOCTHBIN ammnapar,
LUTOIUIa3Ma M SJCPHBIN anmnapar 3yKapHuOTHUYECKUX KIIETOK, UX CTpOeHHE, GYHKLIUU U B3aUMO-
neiictBue. DiueMeHTapHasi Ouojoruueckas Memopana. Mojenu ee MOJIEKYJISIPHON OpraHu3aluy.
[ToBepXHOCTHBIN anmnapar KJIETKU: HaJIMEMOpaHHbIM KOMIUIEKC CTPYKTYp, IJIa3MaTudecKas MeM-
OpaHa u cyOMeMOpaHHBIA KOMIUIEKC, UX CTPOEHHE M CBOWCTBA. PenenTopsl MOBEPXHOCTHOTO
anmapara KiIeTok. Mx xumuyeckasi Ipupoja U 3HaueHue. TpaHCIopT BEIIECTB Yyepe3 MEMOpaHy.
[{uToruasma - BHYTpeHHss cpeaa kieTku. OOmme u crienuanbHble OpraHOMAbI KIETKU: CTpOe-
HUe, (QYHKIMOHAIbHbIE OCOOCHHOCTH U JIOKAJIN3alUs B KIIETKE.

Tema 3. MopdodyHknuoHanbHass OPraHM3alusl HACJIEJACTBEHHOI0 MaTepuaJia
KJIETKH.

SlnepHblil anmapar — cucTeMa yrpaBJIeHUs! KIETKH. XpoMocoMbl. CTpoeHne u (yHKINU.
Tunsl xpomocom. Yposuu ymnakoku JJHK B xpomocomax. Kapuorun uenoseka. [Torok undop-
Maluu B KiieTke. buocunres 6enka u ero perymnauus. Opranu3anys IOTOKOB BELECTBA U DHEP-
THH B KJIETKE.

Tema 4. 7ZKu3HeHHBIH IUKJ KIETKH.

Bpemennas oprannsanus kieTky. JKu3HEHHBIN LIUKII KJIETKH, €r0 nepuoan3anus. Murtos.
JInHaMuKa CTPOECHMS XpOMOCOM B MUTOTHYECKOM nuKie. Permmukanus JIHK. Murornueckas ak-
TUBHOCTh TKaHEH OpraHoB 4enoBeka. Murtortudeckuil ko3¢ ¢unuent. [IponudepatuBublii mysm.
Pa3nuuus KM3HEHHBIX LUKIOB HOPMAIbHBIX M OIYXOJIEBBIX KJIETOK. Perymsmus KieTo4HOro
IUKJIa 1 MUTOTHUYECKON aKTMBHOCTH. 3HAUE€HHUE MPOoOJIeMbl KIETOUYHOM mponudepaunu ais me-
JULHBIL.

Pa3znen 2. Opranu3MeHHbIH (OHTOreHeTHYeCKHI) YPOBEHb OPraHHU3aluM OHOJIOrHYeCKHX
CHCTEM

Tema S. PazMHOKeHHE OPraHU3MOB.

Pa3MHOX€EHME - YHUBEpPCAIBHOE CBOWCTBO JKMBOI0. DBOMIONUSA pa3MHOkeHHs. [lonoBoi
MPOLIECC KaK MEXaHU3M oOMeHa HacleICTBEHHON MH(popMaluu BHYTpH BuAa. [IyTu MexxBU10BO-
ro ooOMeHa 6uonornyeckoit nHopmarei. buosoruueckue acneKTh HOJIOBOTO TUMOpQHU3Ma.

Tema 6. YpoBHHM opranu3aumu HACJIeICTBEHHOT0 MaTepHuaJa.

[Ipenmer, 3amau M METOABI TEHETHKU. OTambl pa3BUTHA TeHETUKH. CTpYyKTypHO-
(GyHKIMOHAJIbHbIE YPOBHU OpPraHU3alMM HAcleACTBEHHOro MaTepuana. ['eH kak QyHKUIHOHAIb-
Hasl elMHUIlA HacleACcTBeHHOCTU. Knaccugukaius, cBOHCTBa M JIoKayn3anusi reHoB. OCHOBHBIE
ITOJIOKEHUS XPOMOCOMHOW TEOPUH HACIIEICTBEHHOCTH.

Tema 7. 3aKkOHOMEpPHOCTH HACJICAOBAHMUS.

HacnenctBeHHOCTh Kak CBOMCTBO 00ecnieueHrs MaTepHallbHON MPEeeMCTBEHHOCTH MEXAY
MOKOJIEHUSIMU. THUIBI U 3aKOHOMEPHOCTH HacieqoBaHus. DeHOTHN Kak pe3ynbTaT pealn3aluu
TeHOTHUIIA B ONPEJEICHHBIX YCIOBUSAX Cpelbl. MoeKynsspHO-On0IoTHYecKre MpeICcTaBIeHUs O
CTPOCHUU U (PYHKIIMOHUPOBAHUU I'€HOB. DKCIPECCUs T€HOB M ee peryisuus. I 'enernyeckas MH-
KEHEPHUSL.

Tema 8. U3MeHYHBOCTH OPraHU3MOB.

MopaudukanroHHass K3MEHYUBOCTD, €€ aJaNTUBHBINA XapakTep. 3HaUYeHHUE B OHTOTCHE3E U
HBOJIONMH. MeXaHU3Mbl KOMOMHATUBHOW M3MEHUMBOCTH. 3HaUYCHHE KOMOMHATUBHOM M3MEHYH-
BOCTH B O0ECMEUEeHUU T€HOTUIIMYECKOT0 pazHooOpa3us mroeil. MyranmoHHas N3MEHYHBOCTb.
Knaccugukarnus myrauuid. I[lonstie o renHsix mytanusx. ['ennsie 6oie3nu. Penaparus reHeTu-
YECKOro Marepuaia, ee OMOJIOrM4YecKoe 3HAuYE€HUE, MEXAaHU3M U CHCTeMbl (3KCIHM3MOHHAS,
NOCTpEIUITMKAaTUBHAs M (oTopenapanus). XpOMOCOMHbIE M TeHOMHBbIe MyTanuu. I[lonstue o
XPOMOCOMHBIX 0OJIC3HSX.

Tema 9. UnaguBuayaabHOe pa3BUTHE OPraHU3MOB.

JKu3HeHHbIE IUKIIBI OPraHU3MOB KaK OTpaXkeHHe UX ABOItoIMU. [ToHsATHE 00 OHTOreHe3e.
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[Tepuoau3zanust ontoreHesa. boppba MaTepuanusmMa U uaeanu3Ma B pelieHuH IpodJieMbl pa3BU-
tust. [Ipepopmusm u snurenes. OOmas xapakTepucTuka. IMOPUOHATIBHOTO Pa3BUTHUSA. 3apO/ibl-
1IeBble 000JIOUKH: CTPOCHUE U (PU3HNOJIOTHYECKOE 3HAUCHHUE.

Tema 10. 3akoHOMEPHOCTH U MEeXaHU3MbI OHTOTreHe3a.

Huddepenunanus u uHTErpanus B pa3BuTHH. LlenoctHocTh oHTOrenesa. Ilonsrue o
Koppemsiusax. M30uparensHas akTHBHOCTh TCHOB B OHTOTeHe3e. Posib HaCTIeICTBEHHOCTH | Cpe-
Ibl B oHTOreHese. Kputuueckue nepuosl pa3Butus. TepaToreHHbIe (PaKTOPHI CPEbl.

Tema 11. IlocTHATAJILHBINA OHTOTeHE3 U MP00JIeMa roMeocTasa.

OO61mas xapakTepucTUKa MOCTHATAILHOTO OHTOreHe3a. bruonornueckre acrnekTsl U Mexa-
HU3MEBI cTapeHus. Kimmanyeckas u 6uonormueckas cMeptb. [loHsaTre o romeocrasze. O0mue 3a-
KOHOMEpPHOCTH I'OMEOCTa3a KUBBIX cucTeM. ['oMeocTaTHueckie MEXaHU3Mbl OpraHiu3Ma YelioBe-
Ka B Pa3HbIC BO3PACTHBIC MIEPUOIbI. bruolornyeckue puTMbl. 3Ha4eHHUE XPOHOOUOJIOTUH B MEIH-
[[UHE.

6. TEMBI MIPAKTHYECKHNX 1 CEMUHAPCKHNX 3AHATHIA

Pa3nes 1. KiieTouHblii U M0OJIEKYJISIPHO-TeHeTHYECKHI YPOBHHU OPraHU3ALMH KU3HH

Tema 1. KiteTrka kak 3jieMeHTapHasi eIMHULA KU3HH ((dopMa IIPOBEACHUS — IPAKTHU-
YeCKOe 3aHITHE).

Bonpocul k meme:

[TpokapuoTuueckas U 3yKapuoTUYECKasi KIeTKa. DTalbl pa3BUTHUSI U OCHOBHBIE MOJIOKE-
Hus kinerounoit teopun (M.Ineitnen, T.IlIBann, P.Bupxos). CoBpeMEeHHOE COCTOSIHUE KJIETOY-
HOW TEOPHHU.

Knerka kak anemeHTapHas equHHUIA )KUBOT0. CTpyKTypHas OpraHu3anus IpoKapuoTHYe-
CKOHM M 9yKapuOTHUYECKOHN KJIETOK, X CpaBHUTENIbHAs XapakTepuctuka. OcoOeHHOCTH OpraHu3a-
UM U (PYHKIIMOHUPOBAHMS PACTUTEILHOM M KUBOTHOW KIIETOK: NMOBEPXHOCTHBIM ammapar, Iu-
TOIIa3Ma, SJEPHBIM ammapar. XuMUYecKas XapaKTepucTUKa U (U3MKO-XMMHUYECKHUE CBOMCTBA
kJeToK. Heknerounsle popMbl KU3HU.

Tema 2. Opranouasn! KjaeTku (popMa MpoBeIeHHS — MPAKTHYECKOE 3aHATHE).

Bonpocul k meme:

[Tonsitue 06 3rMeMEeHTapHON OMOOTUYECKONW MeMOpaHe Kak CTPYKTYpPHOW OCHOBE MeTa-
6omm3ma kieTok. IIoBepXHOCTHBIN ammapar KJIeTKH: HaJMeMOpaHHBIM KOMIUIEKC, IIa3MaTuye-
ckasg memOpaHa U cyOMeMOpaHHBIN KOMIUJIEKC, UX CTPOEHHE M CBOMCTBA. TpaHCHOPT BELECTB
yepe3 MeMOpaHy.

[{utomnnazma — BHYTpeHHsIS cpena KiaeTku. [ manomnna3zma, ee cBoiicTBa, Ghyakuun. Op-
TaHOM/IBI (OpraHesuIbl) 00IIero 3Ha4eHus. PUOOCOMBI, X CTpOEHHE, XUMHYECKUI COCTaB, pOJib B
OuocuHTe3e OenKoB. DHAOIIa3MaTHYECKasl CeTh: THUIBI, cTpoeHue, GyHkuuu. [lnacTuHyarhiit
KOMILIEKC (KoMITIeKC ['0NbKn): CTpoeHue U 3HaueHne B oOMeHe BelecTB. JIM30coMbl: KilaccH-
bukanus, yapTpacTpykrypa u pyHkuuu. CTpyKTypa U COCTaB MEPOKCHUCOM. MUTOXOHAPUU: UX
cTpoeHue, GyHKIHOHaIbHOE 3HaueHne. CTpoeHue u OMoJoruuecKast pojib MUKPO(DUIAMEHTOB U
MukpoTpyOouek. Llentpocoma. CrenuanbHble OpraHOM]IbI: MeplaTeabHble PECHUYKH, MHUKPO-
BOPCUHKH, KT'YTUKH, HeHpo)UOpHLIbl, MUOGUOPHILIBL.

Tema 3. OcoO0eHHOCTH OpPraHM3alUM KMBOTHOM, PACTHTEJbHON, 0aKTepHAJIbHOMU
KJIeTOK. Bupycsl. (popma npoBeieHus — MPaKTHUECKOE 3aHATHE).

Bonpocul k meme:

CrpyKTypHasi opraHu3anus NpoKapuoTHIeCKON KieTKku. CTpyKTypHasl OpraHu3anus 3y-
KapHOTHUYECKOH KiIeTKH. OCOOEHHOCTH OpraHu3alui U (QYHKIMOHUPOBAHUS PACTUTEIbHON U
JKUBOTHOM KJIETOK: ITOBEPXHOCTHBIN amnmnapar, HATOIIa3Ma, SIAECPHBIN anmapar.

Hexnerounsie popMbI JKU3HU.
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Tema 4. Slapo kiaeTku (hopma MPOBEACHUS — IPAKTUIECKOE 3aHSITHE).

Bonpocul k meme:

Mukpockonuyeckoe, yIbTPaMUKPOCKOIIUYECKOE CTPOCHHE, XUMUYECKasi XapaKTepUCTHU-
Ka U QyHkuuu sapa kietku. Ctpykrypa monekynsl JJHK. Xpomatun u ero pasHOBHUIAHOCTH.
VYpoBuu ynakoBku JIHK y sykapuor. CTpoeHHe U XUMHUYECKUM COCTaB XpOMOCOM. BHyTpuKIe-
TOYHBIC BKJIFOUEHUS: KJIacCCH(PUKAINA U 3HAUCHHE B )KU3HEACSATEILHOCTH KIIETOK.

Tema 5. KileTka kak oTKpbITasi ;kuBasi cucremMa (Gpopma MpoBEACHUS — CEMHHAP ).

Bonpocul k meme:

[TonsiTve 0 KJIETKE Kak >KUBOM CUCTEME B3aMMOJCHCTBYIOIIUX 37eMeHTOB. Opranusarus
MIOTOKOB BEIECTBA U YHEPIUU B KIIETKE. B3anMOCBA3b MIACTUYECKOTO M HHEPTEeTHUECKOro 00-
MeHoB. [lotox mHpopmanuu B kierke. Ponp JIHK, PHK u Genka B mepemaue m peanmzanuu
HacyeCTBeHHOW MHpopmanuu. buocunres Oenka u ero peryisuus. B3auMocBs3b OTOKOB Be-
niecTBa, Hepruu U uHGopmanuu B kietke. Mutpons! u 3x30ub JIHK. Co3peBanue (mporiec-
cunr) u-PHK. MynbsrumepHas opranusanus 6enkoB (Ha puMepe reMorjio0uHOB).

Tema 6. JKuzHeHHbI# IIUKJI KJIeTKH (popMa MPOBEICHHS — IPAKTHUECKOE 3aHATHE).

Bonpocul k meme:

Bpemennas opranuzanus kietku. [ToHsTre o sku3HeHHOM (KJieTouyHOM) 1ukJie. [lepuoabt
KU3HEHHOTO 1MKIIa KieTku. MaTepdaza. CriocoObl AeieHus KIETOK: MUTO3, aMUTO3, Meiio3. Da-
3b1 MuTo3a. Permukanus [JHK. ®a3pl MuTo3a 1 ero 6uonoruueckoe 3HaueHue. Perymsmus kiie-
TOYHOTO LMKJIAa U MUTOTHYECKON aKTMBHOCTH KJIETOK. lloHATHE O pe3epBHOM Iyle KIIETOK.
Hapymienust muto3a. DHIOMUTO3. 3HAU€HHE KIIETOUHOM mponudepanun aas MeAuIuHbl. Peak-
s KJIETOK Ha noBpexaeHue. Crapenue kietok. ['nbenb KiIeTok: HeKpo3, aronTos.

Pa3nesn 2. Opranu3mMeHHblii (OHTOreHeTHYEeCKHUI) YPOBEeHb OPraHu3auuu OHOJIOr M-
YEeCKHX CHCTEM.

Tema 7. PazmHokeHne opraHu3mMoB ((hopma MpoBeICHUS — MPAKTHYECKOE 3aHSITHE).

Bonpocwel k meme:

Pa3smHoOXkeHne — yHuBepcaibHOE CBOMCTBO KUBOTO. DBOIIONUS pa3MHOKeHUs. CrIocoObl
6ecrionoro pazMHokeHus. [lonoBoi mpolecc kak MexaHU3M OOMEHa HacJIEeICTBEHHOM HMH)Op-
Manueil BHyTpH BuAa. DBoirouus (Gopm monoBoro nporecca. [lapreHorenes, uepeioBaHue mo-
KoJIeHUH. Melo3, ero uTosornyeckas U IUTOreHeTHYeCcKasi XapaKTepUCTHKA, OMOJIOrHYECKOe
3HaueHue. ['ameTorenes (criepmarorenes, oorenes). MopbodyHKIIMOHATBHAS OpraHU3AIHS 3pe-
JBIX MOJIOBBIX KJIETOK. buojormueckue acmekTsl 1mosioBoro aumopdusma. Ilytu MexBumoBoro
oOMeHa HaclieZICTBeHHON HH(popMalue.

Tema 8. HaciiencTBeHHOCTH M HacjiefoBaHue (hopma MPOBEICHUS — IPAKTUYECKOE 3a-

HSTHE).

Bonpocul k meme:

[Ipenmer, 3a1auu ¥ METOABI TEHETUKU. DTalbl Pa3BUTUSI T€HETUKU. 3HAYCHHE T€HETHKHU
JUIs MeaunuHbl. HacnencTBeHHOCTh Kak CBOWCTBO, oOecreuuBaroliee MaTepUalIbHYIO MpeeM-
CTBEHHOCTb MEXAy MnokosieHusMu. [lonstre o HacnenoBanuu. Teopun HacienoBaHusi. OTKpHI-
tue I'.MeHnzeneM 3aKOHOB HE3aBUCUMOI'O HACJIEI0BAaHUs, UX CYIIHOCTh U IUTOT€HETHYECKAs Xa-
pakTepucTiKa. XpoMOCOMHasi Teopusi HacienoBanus T.Moprana. 3nauenue pador H.M. Bapu-
noBa, H.K. Konbiosa, C.C. UerBepukosa, C.C. CepeOpOBCKOTO U Ap. PYCCKUX YUEHBIX TSI pa3-
BUTUS TEHETUKH.

Tema 9. YpoBHHM opranu3aniu HacJ1eICTBeHHOH nHpopMauun (popma MpoBeaeHUs —
NPaKTHYECKOE 3aHSITHE).

Bonpocul k meme:

HoxkazarenbctBa ponu JIHK kak HacineactBeHHoro marepuana. CTpoeHHUE U CBOMCTBA
JHK. TI'enernueckuii koa, ero cBoicrBa. CTpyKTypHO-()YHKIIMOHAJIBHBIE YPOBHU OpTaHU3AIUH
HACJIEICTBEHHOIO MaTepHUalia: T€HHbIA, XPOMOCOMHBINH, T€HOTHUINUYECKUH, T'€HOMHBIM. ['eH —
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GbyHKIIMOHAIbHAS €IMHULIA HACIEICTBEHHOCTU. B3aMOCBsI3p MeX1y T€HOM U MpHU3HaKoM. [ u-
noreza bumna-Taryma. Knaccudukanus, cBoiicTBa u okanu3anus reHo. I'unoresa YKakoba-
Mono o perynsiuu paboThl TeHa y MpOKapuoT (rumoresa onepoHa). OCoOOEHHOCTH Perysluu
AKTUBHOCTH I'€HOB y DYKapHUOT.

XUMHUYECKUH COCTaB U cTpoeHue xpomocoMm. dopma xpomocom. XpomMocoMa Kak rpymnina
cuerieHus reHoB. [IpuHnunel kapTupoBaHus XpoMocoM. IlosmreHHble XpoMOCcOMBI. ['eHoTHI —
KaK F€HETUYEeCKasl XapaKTEepPUCTHKa OpraHu3Ma. ['eHOM — BHJOBas reHeTuyeckas cucrema. l'e-
HOM IPOKapHOT M dykapuoT. OOmias xapakTepucTHKa reHoMa (KapuOTHIIa) YesoBeKa. Mexay-
HapoAHas Kiaccu(uKalys XpoMOCOM YeJIoBeKa, €€ MOp(OIOrnuecKre OCHOBBI.

Tema 10. B3aumopneiicTBue reHoB (popma MPOBEACHUS — IPAKTUYECKOE 3aHSATHUE).

Bonpocwi k meme:

[TonsiTe 00 aymienbHBIX TeHax. TUIBl B3aUMOJAENUCTBUS AJUIEJIBHBIX I€HOB: IOJHOE J10-
MUHUPOBaHWE, HEIOJIHOE JOMUHUPOBAHHE (MPOMEXKYTOYHOE HACIEAOBaHUE), KOJOMUHHUPOBaA-
HHUE, CBEPXJOMUHUPOBaHNE MHOKECTBEHHbIN ajienu3M. HaciienoBanue rpynn KpoBH y 4eJloBe-
ka. B3auMmopeicTBue HeayuleNbHBIX T€HOB: 3IMHCTa3, KOMIUIEMEHTApHOCTh, nonumepus. [lieit-
OTpOIUS F€HOB.

Tema 11. Tunbl U BApUAHTHI HACJIEIOBAHUSA NPU3HAKOB ((popma mpoBeneHUs — Mpak-
THYECKOC 3aHSTHUE).

Bonpocwer k meme:

ITonsTHE O HACIIENOBAHNUHU U HACIEACTBEHHOCTH. MOHOT€HHOE HACIEA0BAHUE IIPU3HAKOB.
I'eneTtnka nosia. AyToCOMHOE U CLIETVIEHHOE C II0JIOM HacienoBanue. He3aBucumoe u cuernsieH-
Hoe HacienoBaHue. IlosmreHHoe HacnenoBaHue NpU3HAKOB. L{MTOnazmMarnyeckoe Haciie0Ba-
HUE.

Tema 12. U3MeHUHBOCTH — PyHAaMEHTAJIbHOE CBOICTBO KMBOTr0 ((hopMa IpOBEICHUS
— MPaKTHYECKOE 3aHSITHUE).

Bonpocwvl k meme:

M3MeHYnBOCTh KaK YHUBEpPCAJIbHOE CBOMCTBO KUBOr0. ®opMbl M3MEHUMBOCTH U UX (U-
JI0- ¥ OHTOreHeTHYecKoe 3HaueHue. MoaudukanronHas usmMmeHunBocTs. Hopma peakiuu rexe-
TUYECKU JETePMUHUPOBAHHBIX MPU3HAKOB. CTaTUCTHYECKHE METOJbl M3ydeHHUs MOJUUKaAIU-
OHHOHM n3MeHuuBOCTU. [loHsATHE O reHOoKONUsIX U (peHokonusaxX. B3aumopeiicTBue cpeabl U reHo-
TUIA B IPOSIBIICHUH NPU3HAKOB yesioBeka. KoMOMHATHBHAs M3MEHUUBOCTD, €€ MEXaHU3MBbI. 3Ha-
YyeHHe KOMOMHATUBHOW M3MEHYMBOCTHU B MOAJIEPKAHUU T€HOTUIINYECKOT0 pa3HO00pa3us JII0IeH.

MyraunonHnas usmeHunBocTh. Kiaccuduxanus myraunii. CioHTaHHBIE M MHIYLIUPOBAH-
Hble MyTaluuu. ['eHHble MyTanuu. 3akoH romosiorudeckux psiioB H.M. BasuoBa. XpomocomHbie
myTanuu (abepparuu). ['eHOMHbIEe MyTaluu, UX KiaccupUKanus. DYIIOUIUS U aHIYIUIOUANS.
Myrarensl: ¢u3nueckue, XuMH4YeCKue, Ononornueckue. Penapaius reHeTHYeckoro Marepuarna,
ee Ouosornueckoe 3HaueHne. Mexanusmel u cucrema pernapanuu JTHK.

Tema 13. MeToabl reHeTHYeCKHX Hccae0BaHuii yeinoBeka. HaciencrBeHnnie 6o-

JIe3HU YesoBeka ((popma npoBeieHNs — MPAKTUUECKOE 3aHSATHE).

Bonpocwel k meme:

YenoBek kak crenupuyeckuii 0ObeKT T€HETHUECKOro aHanu3a. MeTobl UCCIeTI0BaHUS
TEHOTHUIIA YeJloBeKa. [ eHeanornyecknii MeToJ] UCCIIeIOBaHUM M €ro BO3MOXHOCTHU. [IpaBuna u
YCIIOBHbIE 0003HAUYEHUS /ISl COCTABICHHSI POJJOCIOBHBIX. AHAIN3 POJOCIOBHBIX NMPH Pa3IMYHBIX
TUIaX HacleI0BaHUs (ayTOCOMHO-AOMHUHAHTHOM, ayTOCOMHO-PELECCUBHOM, CIEIUIEHHOM C IO-
naoM). biusnenossiit MeTon. IloHsATHe 0 KOHKOpAaHTHOCTU. [{uTorenetnuecknii meron. Kapuo-
TUMAPOBAHNE U aHAIU3 XpOMOCcOoM. [lomysIsIlMOHHO-CTaTUCTUYECKU METOJI U3Y4YEHHs Haciel-
CTBEHHOCTH. MeTOJbl TEHETHKH COMAaTHYECKUX KIIETOK. buoxumuueckuil n aepmarorinuduye-
CKMI MeTo/bl. ['eHHas TaKTHIIOCKOIHNS M NEPCIEKTUBBI €€ NPUMEHEHUs. | eHeTnuecKkas HHKEeHe-
pus, €€ JOCTUKEHUE U IIEPCIICKTUBBI.
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[TonsiTue 0 HaciencTBEHHBIX OoJe3HAX. I'eHHble Oosie3Hu. [IpuunHBI TeHHBIX Oosie3HEH
Ha OMOXMMHYECKOM ypoBHE. XpOMOCOMHBIE 0oje3HH. bosie3Hn uenoBeka, BhI3BaHHBIE T€HOM-
HBIMHU MyTanusiMu. Posb cpeqpl 1 HAclIeICTBEHHOCTH B Pa3BUTUH Ooje3Hel yenoBeka. [lonsarue
00 PKCIPECCUBHOCTU U TMEHETPAHTHOCTH MpH3HaKa. Tumsl (cuctembl) OpakoB. Bo3moxkHbIe 10-
CJIEeJICTBUSL OJIM3KOPOJICTBEHHBIX OpaKoB JJIsl MPOSIBIICHUS HaclieCTBeHHON natoioruu. [Ipodu-
JIAKTUKA HACJIEICTBEHHBIX 3a001eBaHui. MeIuKO-reHeTHYEeCKOe KOHCYJIbTUPOBAHNE KaK OCHOBA
npoUIaKTUKA HacleACTBeHHbIX 3a0oneBanHuil. [IpenaranpHas (mopojoBasi) AMArHOCTHUKA, €€
METO/Ibl I BO3MO>KHOCTH.

Tema 14. UnauBuayajibHoe pa3BuTHe opranu3moB. [Ipodienue (hopma npoBeaecHus
— MPAKTUYECKOE 3aHSTHUE).

Bonpocwi k meme:

Onpenenenyue NOHATUS «OKU3HEHHBIM UK opranu3mMay. [IpsMoe u HenpsiMoe pa3BUTHE.
[Tepuoau3zamust onToreHesa. [IposMOproHaNBHEII Mepro. DTanbl OMI0J0TBOpeHHs. bruonoru-
YecKoe 3HaueHue OroAoTBopeHus. Ctaaun >MOPHOHAILHOTO Pa3BUTHS MIICKONHMTAIONINX. 3U-
rota. [pobnenue. Otnuyre apoOIeHHs 3apoJbllia OT MUTOTHYECKOTO JIEICHUS COMAaTUYECKUX
KJIeToK. Turel qpoOaeHns 3uroTel. 3aBUCUMOCTh THIIA APOOJICHUS OT KOJMYECTBA U XapakTepa
pacnpezneneHus xxentka. [[pobnenue y nannerHuka, ampuouii, nrun. OOpa3zoBaHHe U CTPOCHUE
Omactynbl. Tunel O1acTyil.

Tema 15. UuanBuaya/IbHOE PA3BUTHE OPraHU3MOB (racTpyJasiuus, OpraHorexHes, 00-
pa3oBaHHe BHe3apObIIIEBBIX OPraHoB) ((hopMa MPOBEICHUS — MPAKTUYECKOE 3aHSTHUE).

Bonpocul k meme:

[actpymsmus, ee ¢paszpl. OcHoBHBIE crtocoOb! mporekanus | u Il ¢pa3 ractpymsimun. Ctpo-
eHue ractpynsl. ['acTpynsuus y naHueTHUKa, aMpuOuil 1 nTul. XapakTepucTuKa nepuoja o0-
pa3zoBaHus MEPBUYHBIX OpraHoB 3apojsima. dasza Helpynsuuu. OKOHYATENbHBIN OpraHOTeHes.
[ToHsTHE O MPOBM3OPHBIX (BHE3apOABIMIEBBIX OpraHax). McTouHuKH pa3sBUTHS, CTPOCHUE U
(GYHKIIMH 5KE€ITOYHOIO MEIIKa, aMHUOHA, XOPUOHA, AJIJITAHTONCA U TJIALEHTHI.

Tema 16. 3aKoHOMEPHOCTH M MeXaHM3MbI OHTOreHe3a ((hopMa MpoBeeHUs — IPAKTHU-
4eCKOe 3aHsTHE).

Bonpocul k meme:

Oranel quddepeHanuy U AeTepMUHalMKU B OHTOreHe3e. dakTopsl AuddepeHnnanuu.
MexaHu3Mbl U30UpaTeIbHON aKTUBHOCTU T'€HOB B OHTOreHe3e. MIHTerpanus B OHTOreHe3e. DM-
OpuonanbHas uHAyKuud. [Tonstue 006 mHAYKTOpE M pearupyromei cucteme. [lepBuunblil opra-
Huzarop. [Tonstue o koppenauusax B oHToreHese. Tumsl koppensunid. Posb HacieICTBEHHOCTH U
cpenpl B oHTOreHese. Kpurnueckue nepruoasl pa3sutus. [loHsTHE 0 MOPOKaxX pa3BUTHS.

Tema 17. IlocTHATANBbHBIA OHTOreHe3 (opMa MPOBEACHUS — IPAKTUYECKOE 3aHSITHE).

Bonpocul k meme:

OO011ast XapakTepUCTHUKA MOCTHATAILHOTO OHTOr'eHe3a. buosiornyeckue acekThl U Mexa-
HU3MBI cTapeHus. KnuHuueckas u 6uonornyeckas cMepTh. Perenepaniys B opranusme >KUBOTHO-
ro Kak npouecc pazsutus. dusnonornueckas, penaparuBHas U NaTOJOTHYECKasi PErEHEPALIHsL.
Crioco0OsI penapaTuBHOM pereHepamnuu: Taneptpodus, sntumMopdo3, Mmopdamrakcuc.

Tema 18. IIpodaema romeocra3sa (hopma npoBeCHHS — IPAKTHUECKOE 3aHATHE).

Bonpocul k meme:

[Tonsitue o romeocrasze. O0IIKE 3aKOHOMEPHOCTH T'OMEOCTAa3a KUBBIX CUCTEM. Buibl ro-
MeocTa3a. ['enernueckuii romeocta3. Camoperynsius B oHToreHese. [IpuHIumn npsimoit u 006-
paTHOM CBA3M KaK OCHOBA CaMOpEryJsiuu ['oMeocTaTndecKkue MEXaHU3Mbl OpraHU3Ma YeJI0OBEKa
B pa3HbIe BO3PACTHBIE MEPUOIBI.

Buonornueckue putmsl. Knaccugukaius 6H0I0rHYECKIX PUTMOB. DK30- U SHIOTEHHBIE
putMmbl. [loHATHE 0 NecMHXpOoHO3e. 3HaUeHHE XPOHOOMOIOTUU B MEAUIIUHE.
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7. JIABOPATOPHBIE PABOTHBI, IPAKTUKYMBbI

Jannsiii Bug pabotsl He ipexycMoTpeH Y11

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

Jannbiii Bug paboTsl He peaycMoTtpen Y11

ok w

14.
15.
16.
17.
18.

19.

20.
21.
22.

23.

24.
25.
26.
217.
28.
29.

30.

9. HNEPEYEHbBb BOIIPOCOB K 3K3AMEHY

buosiorus kak Hayka 0 3aKOHOMEPHOCTSX U ME€XaHHU3MaX >KU3HEACSATEIbHOCTH U Pa3BUTHS
OpraHU3MOB.

Ornpenenenue CymHOCTH Ku3HU. DyHIaMEHTaIbHbIE CBOWCTBA KUBOT'O. DBOIIOLUOHHO-
00yCIIOBJICHHBIC YPOBHHU OPraHU3alUH KU3HHU.

HyxknenHoBbIe KUCIOTBI: CTPOCHHUE U POJIb B KIIETKE.

Crpoenne u QyHKIIUH OEITKOB.

Crpoenue u GyHKIHMH TJIa3MaTHYEeCKOl MeMOpaHbl KIETKU. TpaHCHOPT BEIIECTB Yepes
MeMOpaHny.

OcCHOBHBIE 3Tanbl pa3BUTHs KieTouHou Teopur. Kierounas teopus Llneinena-IlIBanna.
CoBpeMEHHOE COCTOSTHUE KJICTOYHOU TEOPHH.

Crpoenue u GyHKIIMH MEMOPAHHBIX OPraHOUIOB KJIETKH.

CrpoeHne 1 GyHKIIMA HEMEMOPAHHBIX OPTAHOUIOB KIIETKH.

CtpykTypHO-QYHKIIMOHAIbHAS OpraHu3aIus HHTepha3HOTo sapa.

CtpyKkTypHas opraHuzalsi XpoMaTuHa.

Cunre3 Oenka: TPAHCKPHUIIHS U TPAHCISAIHUS.

DHepPreTUYeCKuii 0OMEH M €T0 JTarlbl.

CpaBHUTENIbHAS XapAaKTEPUCTUKA KIETOK IMPOKAPUOT U 3YKApUOT. PoJib poKapHoT B NpH-
polie ¥ KU3HH YeJIOBEKa.

OTnnynTensHble 0COOEHHOCTH KIETOK PACTHUTEIBHBIX U )KUBOTHBIX OPTaHU3MOB.

JKu3HEeHHBIN UK KJIETKUA. XapaKTepUCTUKA MTEPUOI0B HHTEP(a3HI.

Pennuxanms JJHK.

Murto3: ¢a3bl 1 OMOIOTHYECKOE 3HAUYCHHE.

Crpoenne u kiaccuukalysgs MUTOTHYECKUX XpoMOcoM. buosjormdeckas poib XpoMo-
COM.

Pa3zmHOXEHUE - YHHBEpCcaTbHOE CBOWCTBO XHBOT0. CIIOCOOBI MOHOIIUTOTEHHOTO U TOJIU-
IIUTOTEHHOTO OECTOJIOTO U MOJIOBOTO Pa3MHOKEHHUS.

Melio3: peayKIIMOHHOE U SKBAIlMOHHOE JIeJIeHUs. buonornyeckoe 3HaueHUe Meno3a.

[IpenmeT, METOIBI U ATAMBI PA3BUTHS TCHETUKH.

OCHOBHBIE TOJOXEHUSI XPOMOCOMHOM Teopuu HacieactBeHHOcTH T. Moprana. Cuen-
JICHHOE HacJIe/IOBaHHE.

I'en xak (GyHKIMOHATBHAS €AMHUIIA HACIEACTBEeHHOCTH. Knaccudukaius u cBolcTBa re-
HOB.

3akoHbI MeHIeIs U UX IIUTOJIOTHYSCKIE OCHOBBI.

Twurel B3auMoAeNCTBUA allNIENbHBIX TE€HOB.

Tumnsl B3auMOJCHCTBHS HeaICIbHBIX TSHOB.

Hacnenosanue, crienjieHHOE ¢ ITOJIOM. I eHeTHKa moia.

Perynsiuus akTHBHOCTH T€HOB Y MPOKAPUOT (HA MPUMEPE JTAKTO3HOTO OTNIEPOHA).

MonudukanmonHas U3MEHYMBOCTh, OCOOCHHOCTH, aJallTUBHBIA XapakTep, 3HAYCHHE B
OHTOTreHe3€ U BoNMoIMU. [loHsTHE O HOpME peaKIHH.

MexaHu3Mbl KOMOMHATUBHON M3MEHYHMBOCTH. 3HAUYeHWE KOMOWHATUBHON M3MEHYHBOCTHU
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31.
32.
33.

34.
35.
36.
37.
38.
39.

40.

41.

42.

43.

44,

LCoNoOARWNE

N ol
agbrwbdkEOo

B 00€Cle4eHnU TeHOTUIIMYECKOTO pa3Hoo0pasusl.

MyrannoHHas ©I3MEHUIUBOCTh. Kitaccudukamnust MyTaruid.

XapakTepucTrKa reHHbIX MyTalui. [ eHHbIe 00Ie3HMU.

Penaparnus reneTHuecKoro mMarepuania, ee OMOJIOrHYecKoe 3HaUeHNe, MEXaHU3M U CHCTe-
MBI.

XpomocoMHble MyTanuu. [ToHATHE 0 XPOMOCOMHBIX OOJIC3HSX.

I'eHoMHBIE MyTanUU. DYIUIOUANS U aHDYIUIOUUSL.

[Tonsitue 06 onrorenese. [lepuoansanus oHToreHe3a.

Hpo6nenwne. Tunsl npobnenus. Turbr 61acTyil.

[actpynsiius. CiocoObl paHHEH U TIO3IHEH TacTPYIISIUY.

IlepBrYHBII 1 OKOHUYATENbHBIN OpraHoreHes: o0pa3oBaHue HEPBHOU TpyOku; nuddepen-
LMPOBKA ME30JIEPMbI; IKTOAEpMa, ME30JEPMa U SHTOJEPMa KaK IMOPUOHAIIbHBIE UCTOUYHUKH
pa3BUTHUS OPraHOB U TKaHEM.

BuesapogpliieBbie opraibl (IpOBU30PHBIE OPraHbl): CTPOCHHUE U (PU3HOIOTMUECKOE 3Ha-
YEeHHUE.

Oransl U (akroper muddepennpanuu (ponudeparysi, MOpHOreHETHYECKUE ABIKECHHS
KJIETOK, COPTUPOBKA M aJr€3UBHOCTb KJIETOK, 'MOeNb KIIEeTOK, nudepeHanbHas akTUB-
HOCTH T'€HOB).

[lenocTHOCTH OHTOreHe3a. DMOpUOHAIbHASL MHAYKIUSA KaK MEXaHU3M OHTOI€He3a.

Perenepanus opraHoB M TKaHeH Kak mpouecc pa3BuTusa. OU3HONOru4eckas U pemnapa-
TUBHas pereHepanus. CriocoObl penapaTuBHOM pereHepanuu.

[Tonstne o romeocrase. Buasl romeocrasza. buonornyeckue putmel. Kimaccudukanms
61OpUTMOB. 3HauUeHHE XPOHOOHOOTHH B MeuIuHe. [IoHsATHE O TECMHXPOHO3E.

Mukponpenaparsi
Kommnekc I'onbmxu.
XOHAPUOCOMBI (MUTOXOH/IPUH) B KJIETKAaX KUIIEYHUKA aCKapHU/bI.
Bxuttouenus xupa B KJIeTKax rnedeHu aMpuonu.
Bxirouenus mmkoreHa.
ITurmMeHTHBIE BKJIIOYEHUS B XpOMaTo(hopax KOXKH roJIOBACTUKA.
MHuTO3 pacTUTEIBLHOM KIIETKH KOPEIIKa JTyKa.
[TonmuTeHHBIE XPOMOCOMBI.
bracryna narymku.
INacTpyna narymku.
Heiipyna narymku (panssis).
Heiipyna narymku (cpeaHsis).
Heiipyna narymku (mo3aHss).
IlepBuuHas og0CKa 3apOAbIIIA KYPHIIBI.
Comurtsl, X0p/a, HepBHas TpyOKa.
TynoBuIHAsS 1 AMHUOTHYECKHE CKIIAIKU 3apOABIIIA KYPHIIBI.
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10. CAMOCTOSATEJIBHAS PABOTA OBYYAIOIIUXCS

dopma 00yueHus

O4YHasia

Ha3ssanue pa3fenoB u TeM

Bua camocrosiTesbHOI paboThI
(npopabomka yuedonozo mame-
puana, peuienue 3aoay, pegre-

pam, 00K1a0, KOHMPOJIbHAA
paboma, noozomoeka K coaue
3auema, IK3ameHa u op.)

Oo0Lem
B 4a-
cax

DopmMa KOHTPOJISA
(nposepxa pewenusn 3a-
oau, pehepama u op.)

Pasgen 1. Kiierounsrii 1 mo-
JCKYJISIPHO-TCHETUYECKU I
YPOBHU OpPTaHU3AIMH KU3HU

npopadoTKa y4eOHOTO MaTe-
puana, IMOArOTOBKa K craye
IK3aMeHa

12

JK3aMEHAILIMOHHBIA BO-
mpoc, coOecenoBaHue,
peHIeHI/Ie CI/ITyaIII/IOH-

HBIX 3aJay, JUarHo-
CTHKa MHKpOIIpenapa-
TOB

Paznmen 2. OpraHu3MeHHBIH
(OHTOreHEeTHYECKHil)  ypo-
BEHb OpPTaHHU3AIMH OHOJIOTH-
YECKHUX CUCTEM

npopadoTKa ydeOHOTO MaTte-
puana, MOArOTOBKa K chaye
IK3aMeHa

24

DK3aMEHAIIMOHHBIM BO-
mpoc, coOecenoBaHue,
peHIeHI/Ie CI/ITyaIII/IOH-
HBIX 3ajad, JharHo-
CTHUKa MaKpO- n MHUK-
poInpenaparos

®opma A
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11. YYEBHO-METOJUYECKOE N MWH®OPMALMOHHOE OBECIIEYEHHUE

JUCHUIINHBI

a) CniucoK peKoMeHyeMOoil JIuTepaTypbl

1.

2.

OCHOBHAS:
Apeirun B.H. buonorus. T. 1. : yue6nuk / SApeirun B.H. - Mocksa : [DOTAP-Menua,
2023. - 736 c. - URL.: https://www.studentlibrary.ru/book/ISBN9785970474945.html
Apeirun B.H.buonorus. T. 2 : yueO6nuk / SApweirun B.H. - Mocksa : ['DOTAP-Menua,
2023. - 560 c. - URL.: https://www.studentlibrary.ru/book/ISBN9785970474952.html
Kumynés, . @. O6mias 1 MoJIeKyJIsapHas TeHEeTUKa : yueOHoe mocodue it By3oB / U.
@. Kumynés ; mox penakuueit E. C. benstes, A. I1. AkudneB. — HoBocubupck : Cubup-
CKO€ YHHMBEPCHUTETCKOe u3aaTenbcTBo, 2017. — 480 c. — ISBN 978-5-379-02003-3. —
Texcr : anexrponnsii // L{udposoii obpazoBarensHblil pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/65279.html

AONMOJIHUTEIbHAS:

Mapkuna B.B., buonorusi. PykoBoACTBO K NPaKTUUYECKUM 3aHATUAM [DJIEKTPOHHBIA pe-
cypc]: yae6Hoe mocobue / Mapkuna B.B., O6opoructos 10./1., JIucaroa H.I'. u np.;
ITox pen. B.B. Mapkunoii - M.: [DOTAP-Menua, 2015. - 448 c. - ISBN 978-5-9704-
3415-4 - Pexxum poctyma: http://www.studentlibrary.ru/book/ISBN9785970434154.html
YeOnimeB H.B., buonorusi. PykoBoacTBo kK 1a60paToOpHBIM 3aHITHIM [ DJIEKTPOHHBIN pe-
cypc]: yue6. mocooue / mox pen. H.B. UeObmeBa. - 2-¢ u3m., ucnp. u Ao - M. :
['D0TAP-Menua, 2015. - 384 c. - ISBN 978-5-9704-3411-6 - Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN9785970434116.html

KypnocoBa H. A.OcHoBBI reHeTuku : yue0.-meroa. nocodue / Y'Y, UMOu®K. - Viabs-
HOBCK : Yal'V, 2014. - 3aru. ¢ skpana. - Mimeercs ned. aHayior. - DJIE€KTPOH. TEKCTOBbBIE
nad. (1 ¢aiin : 2,06 M6). - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/492. -
Pexxum noctyna: ObC Yal'V. - TekcT : 371eKTpOHHBIH.

y4eOHO-MeTOANYeCKasn:

OO6mrast 6MOJIOTHS : METOAUYECKHNE PEKOMEHIAIUU JIJIsl MPAKTHYECKUX 3aHATHM M caMo-
CTOATENBHOM paboThI CTYACHTOB 1 Kypca (pakyapTeTa MOCIEAUILIIOMHOTO METUITUHCKOTO
u (apmaneBTHueckoro oopazosanus cnenuranbHoctd 33.05.01 ®@apmanus / C. M. Creca-
pes, E. I1. Ipoxxnuna, H. A. MuxeeBa, H. A. Kypnocosa. - Yaesaosck : Yal'V, 2022. -
43 c. - Heony6inkoBaHHbIN pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/12900. - Pexum poctyna: 9bC Yal'V. -
Teker : 2IeKTPOHHBI.

CormacoraHo:

CroenpamicT Be Iyl / Maxyxuna C. H. / mﬁ?’% [ 24.04.2023

Jom#HOoCTE COTPVIHNEA HaVIHOH OHONHOTEKH Las(e] TOAIHCE maTa

0) mporpaMMHoe ofecneyeHue
1. OC MicrosoftWindows 2. MicrosoftOffice 3. «MoitOduc CranaapTHBIHN»
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6) Ipogheccuonanvrvle 6a3vi OGHHLIX, HHPOPMAKUOHHO-CRPABOUHbIE CUCTNEMDI
1. D1eKTPOHHO-0MOAHOTEYHBIE CHCTEMbI!
1.1. LludppoBoit obpasosarensubiii pecype IPRsmart : snexTponHO-6ubnHOTeUHas CUCTEMA | cair /
000 Kommnanua «Aii [Tn Ap Meaua». - Caparos, [2023]. — URL: http://www.iprbookshop.ru. —
PekuM [0CTyna: U 3apericTpup. nonb3osareneii. - Tekcr : 371eKTPOHHBIH.
1.2. O6pazoBatenbHas niargopma FOPAWT : o6pazoBarenbhblii pecype, aeKTponHas GnbmHoTeka :
caitt / OO0 DneKTpOHHOE H3/ATEIbCTBO «IOPAMT». — Mocksa, [2023]. - URL: https:/urait.ru. —
PescuM JOCTYTA: /151 3aperHCTpHp. ToNb3oBaTenen. - TekeT : 3IEKTPOHHBIH.
1.3. Basa aaHHbIX «DeKTpoHHas 6ubnuorexa Texuuueckoro BY3a (ObC «KoneynsraHT CTYAEHTa»)
: alIeKTpoHHO-6ubIMoTeuHas cHeTeMa : caiit / OO0 «IlonuTexpecype». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum gocrtyna: As 3aperucTpup. rnoJsis3oBaTeneii. —
TeKcT : AMeKTPOHHBINA.
1.4, KoncynbTanT Bpaya. DNEKTPOHHAs MEIHLMHCKAs GubnHoTeka : Gasza maHHbIX : caiiT / 000
«Bpiclas 1IKoMa OpraHu3allMi H YIpaBleHUA 3paBooxpatenneM-KoMrekcHbIi MeHLIMHCKHH
KOHCaNTHHI». — Mockga, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum focTyna: [UlA 3aperi-
cTpup. monb3oBateneif. — TekeT : AMeKTPOHHBI.
1.5. Bobiias MeAMIHMHCKas GubIHOTeKa : MEKTPOHHO-GHBMHOTe Has cucTeMa : caiit / OO0 «by-
xarty. — Tomck, [2023]. — URL: https:/www.books-up.ru/ru/library/ . — Pexnm focryna: s 3ape-
FHCTPUp. Noib3oBateneil. — TeKCT : 37eKTPOHHBIH.
1.6. OBC Jlaup : ayeKTpoHHO-6MONMOTeYHas cHCTeMa : CaifT / 000 DBC «Jlanb». — CaHkT-
Iletepbypr, [2023]. — URL: https://e.lanbook.com. — PesM [0CTYMA: IS 3aperucTpHp. No1b30Ba-
Teneit. — TeKCT : 3NEKTPOHHbIH.
1.7. 9BC Znanium.com : >IeKTpoHHO-GMEIHOTeuHas chcTeMa : caifT / 000 «3HaHuym». -
Mockga, [2023]. - URL: hitp://znanium.com . — Pexum focTyna : i 3aperucTpup. fI0/1b30BaTe-
neii. - TekcT : AMeKTPOHHbIH.
2. Koncyasrantlliatoc [DnekrporHbiil pecype]: cnpapoyhas npasosas CHCTEMA. / 000 «Koucynb-
tanT [Tntoc» - DnekTpoH. AaH. - Mocksa : KoncynsranTlLitoc, [2023].
3. Ba3bl AaHHBIX NEPHOAHUECKUX H3AAHHIi:
3.1. eLIBRARY.RU: HayuHas >neKTpoHHas Gubnuoteka : caiT / 000 «HayuHas DJeKTpOHHAsA
Bubnnoreka». — Mocksa, [2023]. — URL: http:/elibrary.ru. — Peskum jlocTymna : s aBTOPU3. HOML-
3oBaTteneil. — TEKCT : AMeKTPOHHbIH
3.2. Dnexrponnas Gubnuoreka «l3narensckoro aoMa «I'pebennriko» (Grebinnikon) : 21eKTpOH-
pas GubnuoTexka / 000 W]l «pebennuxos». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — PexiM 10CTYNa : JUIs aBTOPH3. Mob3oBaTelei. — TexcT : 1EKTPOH-
HBIH.
4, Mepepajbnas rocylapeTBeHHasi HHGOPMAUMOHHAN CHCTEMA «HaunoHanbHAas WIEKTPOH-
Hasi OHGIHOTeKA» : eKTpoHHas Gubnnoreka : caiit / ®I'BY PI'b. - Mockea, [2023]. — URL:
https://136.pd. — Pexxum noctyna @ s nonb3opatened HayuHoil GuONIHOTEKH. — TEKCT : AMEKTPOH-
HBIH.
5. Poccuiickoe ofpazopanue : (ejepaibHblii noprai / yqpeaureb @AY «PULTO». — URL:
http://www.edu.ru. — TekcT : 2eKTPOHHBIH.
6. DnexTpounas oubanoTeanas cuerema Yal'V @ Moayib «D1eKTpOHHAA 6ubauorexan ABUC
Mera-TTPO / 000 «Jlata Dxenpeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum focTyna :
U181 moJb3oBaTeneil Hayunoii Gudnuorexu. — Teker : 3JIEKTPOHHBIM.

/
CornacoBaHo: ,/\ .
broguud wimery U dhenso ob / M’J;"f'/ |_A0AZ
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12.MATEPHAJTbHO-TEXHWYECKOE OBECHEYEHHUE J{ACIATILIAHGI:

AynuTopuM nist TIPOBENCHUS JIEKIWH, CEMUHAPCKUX 3aHATHMN, ISt MPOBEICHUS TEKYIIErO
KOHTPOJIsL M IPOMEXKYTOYHOM aTTECTALUM.

AyIUTOPHH yKOMIUIEKTOBaHBI CIIELAAIM3MPOBAHHON MeGEIBI0, YIe6HOM TOCKOI, Aynuro-
PHM JUIs1 TIPOBEJIEHUS JIEKIHH 000PYNOBaHbI MYNBTUMEIMMHEIM 0GOPYNOBAHHEM IS TIPELOC-
TaBJieHUs: UHQOpMaImy GONbINOH ayauTopuy. TToMelmenus s CaMOCTOSTELHOM paboTsl oc-
HAIICHBI KOMIIBIOTEPHOH TEXHHKOH C BO3MOXNHOCTBIO TIONKITIOHEHHS K cetd «MHTEpHET» H

obecriedeHreM HOCTYIA K JIEKTPOHHOM MH(POMALMOHHO-00pa3oBaTeNLHOM cpepe, 3NEKTPOHHO-
0mONMMOTEUHOM cucTEME.

IlepedeHs 060pynOBaHHS, HCTIONB3YEMOrO B yIeGHOM HPOLIECCE:
® HOYTOYK

MYJIbTUMEUHHBIA IIPOEKTOP

MUKpOcCKkonbl buojiam

OGHMHOKYJISIPHBIE MHKPOCKOIIBI

HabOpbI MUKPOTIPENApaToOB

13.CIIELIHAJIbHBIE YCJI0OBUs /151 OBYHYAIOIUXCSA C OTPAHUYEH-
HBIMH BO3MOKHOCTSIMH 3 IOPOBbSI
B cinyuae Heo6xonumocTs, 06yJarommMes 13 9MCIa JIUI] ¢ OrPaHHYEHHBIMA BO3MOKHOCTS-
MH 310pOBBA (10 3aABIEHNIO 00YJAIOMErocs) MOTYT NPEAJIAraThCA OHY M3 CIEAYIOHX Bapu-
aHTOB BOCHPHATHS HHPOPMALWMH € yIETOM HX HHIMBHYAIBHBIX MCHXOMH3MIECKHX 0CODEHHO-
CTEH:
® Ui ML C HAPYICHUSMY 3PEHHS: B [IE9aTHOH (OpME YBEIHMUCHHBIM IpPUGTOM; B dhopme
JIIEKTPOHHOTO NOKYMEHTa; B (popme aynuodaiina (mepeBon y4eGHBIX MATEPHATIOB B ay-
muoopmar); B nievaTHol dopMe Ha s3pike Bpaiiis; HHIUBHIYaTbHEIE KOHCYJILTaIlu! ¢
TIPUBJICYCHHEM TH(IOCYPAOTIEPEBOIINKA; HHNBHLYAILHBIE 3aJAHMS U KOHCYJIbTALAMN,
® UL JMIl C HAapYHICHHAMY CIIyXa: B EYaTHOH (opMe; B HOpME I/IEKTPOHHOTO TOKYMCHTA,
BUICOMATEpHANbl C CYOTHTpaMu; MHIMBMIAYaIbHBIE KOHCYIHTAUMA C MPHBJICUYCHAEM
CYpIONEepeBOAINKA; MHAMBUYAIbHBIE 3aJaHNS U KOHCYIILTALH,

® AU JIML ¢ HAPYIICHMSMH OTIOPHO-/IBUTAaTE/IBHOTO aNmapara: B NedaTHoii gopme; B dop-
ME 3JIEKTPOHHOTO NOKYMEHTa; B (JopMme ayauodaiina; HHAMBHUAYAILHBIC 3aJaHUS U KOH-
CYJIbTAIUH.

B ciydae He06x0mMMOCTH HCIIONBE30BaHNsA B Y9e6HOM MPOLIECCE YACTHIHO/MCKITIOUMTEIHHO
AMCTAHIMOHHBIX 00Pa30BATENBHBIX TEXHONOTHM, opranusaws pabotst ITIC ¢ 06yuarommmucs
¢ OB3 u uHBanMaaMy IPEeyCMATPUBACTCS B SJIEKTPOHHOM HH(POPMAIOHHO- 00pa30BaTENLHON
Cpexe C y4eTOM HX MHIUBHIYAIbHBIX IICMXO(H3UYECKUX 0COOEHHOCTEIA.

Paspaboruuk %L JIOIEHT J{poxxauna E.IT.
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