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PabGouass mporpamma s1eKTUBHOTO Kypca «MoJieKyJasipHble OCHOBbI HacJiel-
cTBeHHOCTH» B 10 Kiacce pa3paboTaHa B COOTBETCTBUHM C HOPMATUBHO-TIPABO-
BBIMU JOKYMEHTAMU:

1. ®enepanbabiii 3akoH «O0 obOpa3zoBanum B Poccuiickoit denepanmm» OT
29.12.2012 N 273-®3 (pen. ot 12.05.2019r.)

2. denpepalbHBIA TOCYAAPCTBEHHBIM 00pa30BaTEIbHBINA CTAHAAPT CPETHETO 00-
mero oOpa3oBaHUsl, YTBEPKIAEHHBIA MPUKAa30M MHUHUCTEPCTBA 00pa30BaHUS
u Hayku PO ot 17.05.2012 r. Ne 413 (penaxuus ot 29.06.2017 1.)

3. CanlluH 2.4.2.2821-10 «CanutapHO-31UAEMUOIOTHYECKUE TPEOOBaHUS K
YCJIOBUSAM M OpraHu3anuu oOyyeHusi B 0011e00pa30BaTEIbHbIX YUPEKICHH -
ax» (YTBEPKIEHBI TOCTAaHOBJIEHHEM [ JIaBHOTO TOCYJapCTBEHHOTO CaHUTAp-
Horo Bpaua P® ot 29 nexabpst 2010r. Nel89, 3apeructpupoBanHbiM B Mu -
Hiocte Poccun 3 maprta 2011r., peructpanmonssiii Homep 19993 ¢ uzmene-
HUSIMU U JTomoJIHeHUIMU oT 29 urons 2011r., 25 neka6bps 2013r., 24 Hos10ps
2015r.)

4.  OcHOBHOW 00pa30BaTENbHON MPOTrpaMMbl CpeHETO 00IIero 0Opa3zoBaHUs
I'bOY COIII c. Kamennsiii bpon

1. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT'O
KYPCA JIu4HOCTHBIE Pe3yJibTAThI:
Jluunocmuvie pesynromamul 6 cghepe omHowienuii obyuarowuxcs K cebe, Kk ceoemy
300p06b10, K NO3HAHUIO ceDsL:

- opucHTanus o6yqafomnxcs1 Ha JOCTMKCHHC JIMYHOI'O CHACTbA, pCain3aluio
MO3UTUBHBIX JKU3HCHHBIX IICPCIICKTHB, MWHUIOHUATHBHOCTL, KPCAaTHUBHOCTb, I'OTOB-
HOCThb M CIIOCOOHOCTH K JINYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTH CTaBUTH
OCJIN U CTPOUTDH KU3HCHHBIC IIJIAHBI;

- TOTOBHOCTh U CITOCOOHOCTh 00ecrneduTh ce0e U CBOMM OJIM3KHUM JOCTOMHYIO
JKHU3Hb B MPOIIECCE CAMOCTOATEIIBHOM, TBOPUECKON M OTBETCTBEHHOM JESITEJIBHO -
CTHU;

TOTOBHOCTh U CIIOCOOHOCTh 00YYarOUIMXCsl K OTCTAMBAHUIO JINYHOTO IOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BbIpa0aThIBaTh COOCTBEHHYIO
MO3UIIMIO 110 OTHOIIEHUIO K OOLIECTBEHHO-TIOJIUTUYECKUM COOBITUAM MPOLIIOro U
HACTOSILET0 HA OCHOBE OCO3HAHUS U OCMBICICHHS] HCTOPUH, NJYXOBHBIX LICHHOCTEN
Y IOCTWIKEHUU HallleH CTPaHBbI;

- TOTOBHOCTb M CIIOCOOHOCTH 00YyYaIoUIMXcs K CAMOPa3BUTHIO U CAMOBOCIIHUTA-
HUI0O B COOTBETCTBHHM C OOINEUETOBECYSCKMMH IIEHHOCTSIMU W HAeallaMH Tpa-
XKIAAHCKOro 00IIecTBa, NOTPEOHOCTh B (PU3UUECKOM CAMOCOBEPIIEHCTBOBAHUH, 3a-
HATUSAX CIOPTUBHOO30POBUTEIHHON IEATEIbHOCTHIO;

- INPUHATHE U peanu3alus LEHHOCTEN 3J0pOBOro M 0e30macHOro odpasa Ku3-



HH, GepemHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHNE K COOCTBEHHOM (bI/ISI/I-
YCCKOMY H IICUXOJIOTHICCKOMY 3A0POBbIO,

- HENPUATHE BPEIHBIX NPUBBIYEK: KypPEHUs, YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTH -
KOB.

JImyHOCTHBIE pe3yNbTaThl B chepe oTHOIIEHUN oOyydatomuxcsa Kk Poccun kak k Po-
nuHe (OTeuecTBy):

- poccuiickas HACHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCHMCKON WICH-
TUYHOCTA B TNOJIMKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K HCTOPHUKO-
KyJbTYpPHOH OOIIHOCTH POCCUUCKOTO Hapoja u cyapde Poccuu, maTpuoTusm, ro-
TOBHOCTb K CIIy’)KeHHI0 OTE4EeCTBY, €T0 3aIUTE;

- YBa)X€HUE K CBOEMY Hapoay, YyBCTBO OTBETCTBEHHOCTH Tepe PoauHoi, rop-
JIOCTH 32 CBOM Kpal, CBOIO PoauHY, IPOIIIOE M HACTOSIIEE MHOTOHAIMOHAIIBHOTO
Hapoja Poccuu, yBaxkeHue K rocy1apCTBEHHBIM CUMBOJaM (Tep0, ¢uiar, TUMH);

- dbopMHUpOBaHUE YBAKEHUS K PYCCKOMY SI3bIKY KaK rOCYJapCTBEHHOMY SI3BIKY
Poccuiickont ®@enepanuu, SABISOMEMYCS OCHOBOM POCCUHWCKON HIEHTUYHOCTH M
TJIaBHBIM (DaKTOPOM HAITMOHAJIBHOTO CaMOOTIPE/ICIICHHUS;

- BOCIIUTaHUE YBAXKEHHS K KYJbTYype, A3bIKaM, TPaJULMAM U 0ObIYasM Hapo-
10B, IpokuBaroIux B Poccuiickon denepanuu.

- JlmgHOCTHBIE PE3yabTaThl B cepe OTHOIICHUN OO0yJaIOMUXCA K 3aKOHY, T'O-
CyIapCTBY W K TpakIaHCKOMY OOIIECTBY: TPaKIaHCTBEHHOCTh, I'PaKJIaHCKAs T10-
3UIHSI AaKTUBHOTO U OTBETCTBEHHOTO WICHA POCCUUCKOTO 00IIECTBa, OCO3HAIOIIETO
CBOM KOHCTHUTYIIHOHHBIC TIpaBa U 00S3aHHOCTH, YBAYKAIOIIETO 3aKOH M MPABOIIOPSI -
J0K, OCO3HAaHHO MPUHUMAIOIIET0 TPAJAUITMOHHBIC HAIIMOHAIBHBIC M 00IIIeUeIOBEYE -
CKHE TYMaHHUCTHYECKHE M JEMOKPATHYCCKHE IIEHHOCTH, TOTOBOTO K y4acTHIO B 00-
[IECTBEHHOM XKU3HU;

- IpU3HAHUE HEOTUYX IAEMOCTH OCHOBHBIX IPaB M CBOOOJ YEIOBEKa, KOTOPHIC
NpPUHAJIEKAT KaXKJIOMY OT POXKJIEHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEH -
HBIX MpaB U cBOOOJ 0€3 HapylIeHHs MpaB U CBOOOJ IPYTrUX JIUI, TOTOBHOCTH OT-
CTauBaTh COOCTBEHHBIE MpaBa U CBOOOJBI YEJIOBEKA M I'PakJaHWHA COTJACHO 00-
HIEMPU3HAHHBIM NPUHLIHANAM U HOPMaM MEKAYHApOAHOTO IPaBa U B COOTBETCTBUU
¢ Koncturynueit Poccuiickoit ®denepaiuu, mpaBoBasi U IMOJUTHYECKAs TPaMmoT-
HOCTb;

- MHUPOBO33pEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH
U OOIIIECTBEHHON MPaKTUKH, OCHOBAHHOE Ha JTUAJIOTe KYJIbTYp, a TAaKXKe Pa3IUIHBIX
(¢bopM 00I11I€CTBEHHOI'O CO3HAHMS, OCO3HAHHE CBOET0 MECTa B MOJIUKYJIBTYPHOM MM -
pe;

- UHTEPUOPHU3AIHS [IEHHOCTEH AEMOKpPATHU U COIMAIBHOM COMUIAAPHOCTH, I'O-
TOBHOCTH K JOTOBOPHOMY PETyJIMPOBAHUIO OTHOLIEHUH B T'PYIIE MJIM COLMAIbHON
OpraHu3allny,

- TOTOBHOCTH 00YYaIOIUXCSl K KOHCTPYKTUBHOMY yYacCTHIO B IPUHATHU pelie-
HUH, 3aTparuBaroOIINX MX MpaBa U WHTEPECHl, B TOM YHCJIE B Pa3IUYHBIX (popmax



0OIIIeCTBEHHON CaMOOPTaHU3AIMH, CAMOYTIPaBIEHUsI, OOIIIECTBEHHO 3HAYNMOMN JIe-
SITCJIBHOCTH;

- MPUBEPKEHHOCTh HJIESIM WHTEPHAIIMOHAIN3MA, JIPYKObI, pAaBEHCTBA, B3aM-
MOIIOMOIIHA HapOJIOB; BOCIIMTAHUE YBAXXUTEJIbHOIO OTHOLIEHUS K HALMOHAJIBHOMY
JOCTOMHCTBY JIIOJICH, NX YyBCTBaM, PEIUTHO3HBIM YOCKICHUSM;

- T'OTOBHOCTbD o6yqafoumxcs{ IMPOTUBOCTOATH UACOJIOTHUN 3KCTPEMHU3MaA, HAIlU -
OHaJIn3Ma, KCCHO(1)06I/II/I; KOppyluuu; AUCKpUMHHAIWKU 110 COLMAJIbHBIM, PCIIUTHU-
O3HBIM, paCOBbBIM, HAITMOHAJIbHBbIM IIPU3HAKAM H APYI'UM HCTATUBHBIM COIUAJILHBIM
SIBJICHUSAM.

ﬂugmocmnbze pe3yibmamsl 8 chepe OMHOWEHUN 00YUaAIOWUXCSL C OKPYHCAIOUWUMU
JIH0O0bMU:

- HPaBCTBEHHOE CO3HAHME W MOBEJCHUE HA OCHOBE YCBOCHHS OOIeuesoBeye-
CKUX LEHHOCTEH, TOJIEPAHTHOIO CO3HAHUS U IOBEJCHUS B MOJUKYJIBTYPHOM MUPE,
TOTOBHOCTH U CIIOCOOHOCTH BECTH JHMAJIOT C JAPYTUMU JIIOAbMHU, TOCTUTATh B HEM
B3aMMOIIOHUMAaHUsI, HAXOJIUTh OOIINE I[EJU U COTPYAHUYATH JJISI UX IOCTHKCHHS;

- MPUHATHE T'YMAaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE U JI0-
OpoxenaTeabHOe OTHOIIEHUE K IPYTOMY YeJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;

- CIIOCOOHOCTH K COTIEPEKUBAHUIO U (POPMUPOBAHUE TMO3UTUBHOTO OTHOIIEHUS
K JIIOJSIM, B TOM YHKCJIE K JIMIAM C OFPaHMYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI U
WHBaNuaM; OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (u3nye-
CKOMY M TICHXOJIOTHUYECKOMY 3JI0POBBIO APYTHX JIOACH, YMEHHE OKa3bIBaTh Iep-
BYIO ITIOMOIIIb;

- dbopMHpOBaHUE BBIPAXKEHHON B MOBEJECHUU HPABCTBEHHOM MO3UIUHU, B TOM
YHUCJIe CMIOCOOHOCTH K CO3HATEIHLHOMY BRIOOPY M00pa, HPABCTBEHHOTO CO3HAHUS U
MOBEJICHUSI HA OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX [IEHHOCTEH W HPaBCTBEHHBIX
YyBCTB (YECTH, J10JTa, CIPABEIIUBOCTH, MUJIOCEPIUS U APYKETO0US );

- pa3BUTUE KOMIIETEHLINI COTPYAHUYECTBA CO CBEPCTHUKAMH, IE€TbMH MJIAJIIIIE -
ro BO3pacTa, B3pOCIBIMU B 00pa3oBaTEIbHON, OOIIECTBEHHO IMOJIE3HOM, y4eOHO-
HCCIIEI0BATENILCKOM, TPOEKTHOM U JPYyTUX BUIAX NESATEIbHOCTH.

Jluunocmuvle pesynomamul 8 cghepe omHoOwleHUl 00YYAIOUWUXCA K OKPYIHCAIOUieM)
MUDY, HCUBOLL NPUPOOE, XYOOHCECMBEHHOU KYIbmype:



- MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYM -
MOCTH HayKH, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BIAJECHHUE TOCTOBEPHOMN
uH(popMalnmen 0 NepeAoBbIX JOCTHKEHUSAX U OTKPBITUAX MUPOBOI U OT€UECTBEHHOM Hay -
KM, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTpONCTBE MUpa U OOIIECTBA;

- TOTOBHOCTh M CHOCOOHOCTh K 00pa3OBaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIIHLHOE OTHOIIEHNE K HEMPEPHIBHOMY 00Opa30BaHUIO KaK
YCJIOBUIO YCIEITHON MPOo(EeCCUOHAIBHON U OOIIIECTBEHHOMN JIEeSITEILHOCTH;

- AKOJIOTHYECKasl KyJIbTypa, OCpPEeKHOE OTHOIICHHMS K POJHOM 3eMJie, MPUPOJIHBIM 00 -
raTcTBaM Poccum M MHUpa; MOHUMAaHHUE BIUSHHS COIMAJIbHO-3KOHOMHYECKHUX ITPOICCCOB
Ha COCTOSIHHE MPHUPOTHON M COIMATIbHOU CPEAbl, OTBETCTBEHHOCTD 32 COCTOSHHUE IIPUPOJI -
HBIX PECYpCOB; YMEHHUS M HaBBIKM Pa3yMHOTO MPHUPOJIOIOJIB30BAHNUS, HETEPIIMMOE OTHO -
[ICHUE K JICUCTBUSAM, IMPUHOCSIIMM Bpej DKOJOTHHU; MPUOOPETEHHE OIbITa DKOJIOro -
HaIpaBJICHHON JIeSITCIILHOCTH;

- ACTETUYECKOEC OTHOIICHUS K MHPY, FOTOBHOCTh K JCTETHUYECKOMY OOYCTPOWMCTBY
coOCTBEHHOr0O OBITA.

Jluunocmuvie pesynromamel 6 chepe omHOUIEHU 0OYUAIOWUXCS K CeMbe U POOUMENiM, 8
MOM 4ucie n0020MoBKaA K CEMEUHOU HCUZHIL:

- OTBETCTBEHHOE OTHOIIECHHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSATHS
LICHHOCTEH CeMEMHOM KU3HHU,

- MOJIOKUTENbHBIA 00pa3 CEMbH, pOJUTENHCTBA (OTIIOBCTBA U MAaTEPUHCTBA), UHTEPH -
opu3auus TPAAULUOHHBIX CEMENHBIX [IEHHOCTEM.

Jluunocmuvie pesynomamul 8 cghepe omHoweHus odyuarowuxcsi K mpyoy, 8 cgepe coyu-
AIbHO-9KOHOMUYECKUX OMHOULEHULL:

- yBa)KE€HHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOEH COOCTBEH -
HOCTH,

- OCO3HaHHBIN BBIOOp Oyayiei mpodeccun Kak myTh U CIIOCO0 peann3aiuu COOCTBEH -
HBIX JKU3HCHHBIX TIJIaHOB;

- TOTOBHOCTh OOYYarOIIMXCS K TPYI0BOH MPOhEeCCHOHAIBHON AEATEIHHOCTH KaK K
BO3MOXHOCTH Y4acTHUsl B PEIICHUU JTUYHBIX, OOLIECTBEHHBIX, TOCYJaPCTBEHHBIX, O0IIICHA -
LMOHAJIbHBIX TPOOJIEM;

- NOTPEOHOCTH TPYJUTHCS, YBAKECHHUE K TPYAY U JIIOASM TPyAa, TPYJOBBIM JTOCTHUKEHH -
SIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHUE K Pa3HbIM BHJIaM TPYJIO-
BOU JI€ATEIBbHOCTH,

- TOTOBHOCTh K CaMOOOCIIY>KMBaHHUIO, BKJIIOYass OOy4YEHHUE U BBIMOJHEHUE JOMAITHUX
00s13aHHOCTEI.

Jluunocmuwie pesynomamul 8 cghepe Puzuuecko2o, NCUXOI02UYECKO20, COYUANbHO20 U AKA -
demuuecko2o baa2onoLyuUs 00y4aruWUxcs:

- du3nYeckoe, IMOIMOHAIBHO-TICUX0JIOTUYECKOE, CollMaibHOE Onaromnoiiyyue oOyya-
IOIIMXCA B JKM3HU 00pa3oBaTEeIbHON OpraHU3alliM, OUIYIICHUE JEThbMU O€30MacHOCTH U
MICUXO0JIOTUYECKOT0 KoMpopTa, HHHOPMALIMOHHON 0€30MaCHOCTH.

IInanupyemoie memanpeomemmuwle pe3yibmanol:

- MeranpeaMeTHble pe3yJibTaThl OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHON MTPOTrpaMMBbl Mpe/t -
CTaBJICHBI TPEMs T'PYyNIIaMH YHUBEPCAIbHBIX YueOHbIX nercTBuil (Y'Y /).

Pezynamuenule ynugepcaivhole yueoHvle 0eiicmeus

BrinyckHuK HayuyuTcs:

- CaMOCTOATCIIBHO OIIPCACIATh LICIN, 3aaBaThb IIapaMCTPbl U KPUTCPUH, 110 KOTO-



- OIICHWBATh BO3MOJKHBIC TMOCJCACTBUS TOCTYKCHHS MOCTABJICHHON IENH B Jes-
TEJTHLHOCTH, COOCTBEHHOH KU3HU W KU3HH OKPYKAIOIINX JIFOJCH, OCHOBBIBASCH HA
COOOpaKEHUSIX ITUKU U



CTaBHUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]a4u B 00pa30BaTEIHLHOMN JIEITEIHHO -
CTHU Y KU3HEHHBIX CUTYaIUsX;

OLICHUBATb PECYPCHI, B TOM YHMCIIC BPEMs M JIPYIHe HEMATEPUAIILHBIE PECYPCHI,
HEO0OXOIUMbIE JIJIsl TOCTUKEHUS TTOCTaBJIEHHOM 11€JIH;

BBI6I/IpaTB IIyTb JOCTHXXCHUS LCIIH, INIAHUPOBATh PCIICHUEC ITOCTABJICHHBIX 3a/1a4,
OIITUMH3UPYA MATCPUATIbHBIC U HEMATCPUAJIbHBIC 3aTPAThI,

OpraHu30BbIBaTh 3 (PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JJISI JOCTHIKE -
HUS IIOCTaBJICHHOM 1ICJIN;

COIOCTABJIATH IMOJYYEHHBII pe3ybTaT AEATEIBHOCTU C IOCTABJICHHON 3apaHee
LEJIBIO.

Ilo3nasamenvnsle ynugepcanbHble yueoHbvle 0elicmeus

BrintyckHUK HayuuTCs:

WCKaTh M HaXOJUTh 0000IIEHHBIE CIOCOOBI PEIICHUS 3a/1a4, B TOM YHCJE, OCYIIe-
CTBJISITH Pa3BEPHYTHIM HH(POPMAIIMOHHBIN TTOUCK M CTAaBUTh HA €TI0 OCHOBE HOBBIC
(yueOHbIe U TTO3HABATENIBHBIC) 3a]1a4H;

KPUTHUYCCKHN OLCHHUBATHL U MHTCPIIPECTUPOBATDH I/IH(l)OpMaHI/II-O C PA3HbIX HOBHHI/IfI,
pacCiio3HaBaTh U (1)I/IKCI/Ip0BaTI> IMIPpOTHUBOPCUNA B I/IH(bOpMaIlI/IOHHBIX HCTOYHHKAX,

UCIIONb30BaTh Pa3JIMYHbIE MOJCIBHO-CXEMAaTUYECKUE CPEACTBA ISl IIPEACTaBIIE-
HUSI CYIIECTBEHHBIX CBS3€M M OTHOLIEHHM, a TaKK€ MPOTUBOPEUYNI, BBISBICHHBIX
B UH(OPMALMOHHBIX UICTOUHUKAX;

HAXOJIUTh ¥ MPHUBOJAUTH KPUTHUUECKHUE apTyMEHTHI B OTHOIICHHUH JIEHUCTBUM U CY -
XKJEHUHN IPYroro; COKOMHO U pa3yMHO OTHOCUTHCA K KPUTUUECKUM 3aMEUYaHUSIM
B OTHOIIIEHUHU COOCTBEHHOI'O CYXJEHHUS, paCCMaTPUBATh UX KaK peCypc COOCTBEH -
HOT'O pa3BUTHUS;

BBIXOJHWUTH 34 pPaMKH y‘{€6HOFO npeaMeTa U OCYHMCCTBIIATH HGHCHaHpaBHGHHBIﬁ
MMOMCK BO3MOXKHOCTEH JJIA IIAUPOKOIo nmepeHoca CpeacTB U croco0oB ﬂGﬁCTBHH;

BBICTPaWBaTh MHIUBUIyAIbHYIO 00pPa30BATENbHYIO TPAEKTOPHUIO, YIUTHIBAs OTpa-
HAYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,

MCHATDb U YACPKHNBATH PA3HBIC ITIO3UIIUU B MO3HaBaTEIbHOM ACATCIIBHOCTH.

Kommynukamuenusie ynusepcanvnole yueoHvle 0eiicmeus

BrpinmyckHUK HayuuTC:

OCYHCCTBIIATDh ACJIOBYIO KOMMYHHKAIIUIO KaK CO CBCPCTHHUKAMH, TdK U CO B3POCJIbI -

MU (Kak BHYTpHU 0Opa30BaTeNbHOW OpraHM3allvM, TaK U 3a €€ MpenesiaMu), moa0u -
paTh MapTHEPOB ISl JIETOBOM KOMMYHHKAIIMU HCXOJ U3 COOOpaKeHUH pe3yibTa-
TUBHOCTH B3aUMO/JICICTBUS, a HE TUYHBIX CUMIATHIM;

IIPU OCYILIECTBICHUHU IPYNIOBOI pabOThl OBITh KaK PYKOBOJMUTENIEM, TaK U YICHOM

KOMaH/Ibl B pa3HBIX POJISIX (T€HEpaTOp WACH, KPUTUK, UCTIOJHUTENH, BHICTYAIONIUH,
AKCIEPT U T.1.);

KOOPAMHUPOBATH M BBINOJIHATH PabOTy B YCIOBHUSX PEAJbHOr0, BUPTYAJIbHOIO U

KOMOMHHUPOBAHHOT'O B3aUMO/ICHCTBUS,

Pa3BCPHYTO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PCHHA C HCIIOJIb30BAHHCM

aICKBATHBIX (YCTHBIX u HI/ICBMCHHI)IX) SA3BIKOBBIX CPCACTB.



-pacrno3HaBaTh KOHPIUKTOT€HHbIE CUTYallUU U MPEI0TBpalaTh KOHMIUKTHI A0 UX
aKTUBHOM (ha3bl, BRICTPAUBATh JICJIOBYIO M 00pa30BaTEIbHYI0 KOMMYHHUKAIUIO, H30€-
rast JMYHOCTHBIX OIIEHOYHBIX CYKIECHUI

HJIaHl/IpyeMl)Ie NMPEeAMETHBIC PE3YJIbTAThI:

BBINyCKHUK HAy4YUTCH:

- packpmiBaTh Ha MPUMEPax POJb OMOJIOTUU B (OPMUPOBAHUU COBPEMEH -
HOM HAYYHOM KapPTUHBI MUPA U B IPAKTUYECKOMN AEATEIBHOCTH JIFOJEH;

- TIOHUMATh U OMHMCHIBATH B3aMMOCBSA3b MEX/Yy €CTECTBEHHBIMH HAYKaMH:
ouosiorueut, GU3MKOMN, XUMHUEH; YCTaHABIMBATh B3AaUMOCBSI3b IPUPOJIHBIX SIBJIE-
HUM;

- INIOHMMAaTh CMBICJ, Pa3jin4yaTh W OMUCHIBATh CHUCTEMHYKO CBA3b MEXIY
OCHOBOTIOJIATAIOIIUMHU OMOJOTUYECKUMHU TOHSTUSMH: KJI€TKa, OpTraHu3M, BUJ,
sKocHucTeMa, bruocdepa;

- HCIIOJIb30BaTh OCHOBHBIE METO/bl HAYyYHOT'O MO3HAHUS B yue€OHBIX OHO-
JIOTUYECKUX HCCIEAOBAHUSIX, MPOBOAUTH SKCIEPUMEHTHI 110 U3YUYEHHUI0 OHOJIO-
IrMYeCcKuX OOBEKTOB U SABJICHHM, OOBACHATH PE3yNbTaThl SKCIEPUMEHTOB, aHa-
JU3UPOBATH UX, GOPMYIUPOBATH BHIBOJIBI;

- ¢dopMyIUpPOBaTh TUIIOTE3bl HA OCHOBAHMM MPEIJIOKEHHON OMOIOTrHYEeCcCKOi
MH(OpMaILK U NIpeyiaraTb BAPUAHTHI IPOBEPKU TUIIOTES;

- CpaBHHUBaTh OMOJOTHYECKHE OOBEKTHI MEXKIY COOOM MO 3aJaHHBIM KPUTEPH -
M, JIeJIaTh BBIBOJbI U YMO3AKJIIOUEHHUSI HA OCHOBE CPaBHEHUS;

- 000CHOBBIBaTh €AUHCTBO XUBOW U HEKUBOU MPUPOJIbI, POJACTBO KUBBIX Op-
raHU3MOB, B3aUMOCBSI3M OPTraHU3MOB M OKpY>Karolel cpe/ibl Ha OCHOBE OMOJIOTH -
YECKUX TEOPHUM;

- TPUBOJHTH MPUMEPHI BEMIECTB OCHOBHBIX TPYIIN OPTAHUYECKUX COECIUHECHUN
KJIETKH (OEIKOB, )KUPOB, YIIIEBOJAOB, HYKJIEHHOBBIX KHCIIOT);

- pacrno3HaBaTh KJIETKU (IIPOKAPHUOT U 3YKApHOT, PACTEHUN U KUBOTHBIX) I10
OMMCAHUIO, HA CXEMAaTHUYECKUX M300pa)KEHUSAX; YCTaHABIUBATh CBSI3b CTPOCHUS U
(GyHKIMI KOMIIOHEHTOB KJIETKH, 000CHOBBIBATh MHOT000pa3ue KIETOK;

- pacmo3HaBaTh MOMYJISIIUIO U OMOJOTHUYECKHUI BUJ] IO OCHOBHBIM IIPH3HAKAM;

- ONHCHIBaTh (PEHOTUIl MHOTOKJIETOYHBIX PACTEHHI U >KMBOTHBIX IO MOP(QO-
JIOTUYECKOMY KPUTEPHUIO;

- OOBSACHATH MHOT0OOpa3ue OpraHu3MOB, IPUMEHSA 3BOJIIOLMOHHYIO TEOPHUIO;

- KJ'IaCCI/I(l)I/IIII/IpOBaTI) OuoJyiormyeckue OOBEKTHI Ha OCHOBAaHUM OJHOT'O HJIN
HCCKOJIBKUX CYIMICCTBCHHBIX IIPU3HAKOB (TI/IHBI IIUTaHUA, CITOCOOBI AbIXaHUA U pa3-
MHO>XCHHMHAI, 0COOEHHOCTH paSBHTI/IH);

- OOBICHATH IMPpUYKUHBI HACJICACTBCHHBIX 3a6OH€BaHHﬁ;

- BBIABJIATD UBMCHUYHNBOCTD Y OPIraHU3MOB; OOBSICHATH IIPOABJICHHUC BUAOB U3 -



MCHYMUBOCTH, HCIIOJB3ySA 3aKOHOMCPHOCTH HU3MCHUYHMBOCTH, CpPAaBHUBATbL HACJIC/-

CTBCHHYIO MU HCHACJICACTBCHHYIO U3MCHUYNBOCTD,

- BBIBJIATH MOP(OJIOrHYEcKUe, (PU3NOJOTHUECKUE, TTOBEJCHYECKUE aaanTa-

LMW OPTaHU3MOB K CpeJie OOMTaHMs U AEHCTBUIO SKOJIOTMYECKUX (PAaKTOPOB;

- COCTaBJIATb CXEMbI IICPCHOCA BEUICCTB U DOHCPIrUH B OKOCHUCTCMC (L[€HI/I ImuTa-

HUS);

- IMPUBOJIWUTH JOKA3aTCJIbCTBA H€O6XO,Z[I/IMOCTI/I COXpaHCHUA 6I/IOp3.3HOO6p8.31/IH

JUISl yCTOMYMBOTO PA3BUTHS U OXPAHbl OKPYKAIOIIEH Cpeibl;

- OICHUBATH JOCTOBCPHOCTDH OMOJIOTHYECKOM HH(l)OpMaHI/II/I, l'IOJ'IyLIGHHOI‘/JI H3
Pa3HbBIX UCTOYHHUKOB, BBIACIIATDH HCO6XO,Z[I/IMyIO HH(I)OpMaHI/IIO JJIs1 UCITOJIB30BaHUA

€€ B y4eOHOU JAeSTETbHOCTU U PEIICHUH MPAKTUYECKUX 3a]1a4;

- MPENCTaBIATh OMOJOTHYECKYIO HH(POPMAIIMIO B BUJIE TEKCTA, TaOIUIIBI, Tpa-

(I)I/IKa, AuarpaMmbl U JCJIaTh BBIBOAbI HA OCHOBAHUHU IIPCACTABJICHHBIX HJAHHBIX;

- OLICHUBATDH POJIb I[OCTI/I)KGHI/Iﬁ I'CHCTHUKH, CCIICKIINU, OMOTEXHOJIOTUH B ImpakKk-

TUYCCKOM ACATCIIBHOCTH YCJIIOBCKA U B cOOCTBEHHOH KHU3HU,

- OOBSICHATH HETAaTUBHOE BIMSHUE BCIICCTB (amcorons;, HHUKOTHHA, HAPKOTH -

YCCKHUX B€H1€CTB) Ha 3apOJbIIIICBOC PaA3BUTUC YCIIOBCKA,
- OOBSICHATH MOCJIICACTBUSA BJIUAHUSA MYTAarcHOB;
- OOBSICHATH BO3MOJKHEIE IMPUYXUHBI HACJICACTBCHHBIX 3a00JICcBaHU.

BLIIIyCKHI/IK Ha 0a30BOM YPOBHE NNOJYYUT BOZMOKHOCTb HAYIUTLCH

- J1aBaTh HAy4YHOE OOBSICHEHHE OMOJOTUYECKUM (haKTamM, MpoIeccam, SBICHHU -
M, 3aKOHOMEPHOCTSIM, UCIIOJIb3YysI OMOJIOTHYECKHE TEOPUH (KJIETOUYHYIO, IBOJIOIIHN -
OHHYI0), yueHue o Ouocdepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH W3-

MCHYHMBOCTH,

- XapaKTCPHU30BaTh COBPCMCHHBIC HAIIPABJICHUSA B PAa3BUTUU 6I/IOJ'IOFI/II/I; OIIKMCBIBATh

UX BO3MOKHOE€ MCIOJIb30BAHUE B MPAKTUYECKOU IE€STENBHOCTH;

- CpPaBHUBATh CMOCOOBI JIeJICHUs KIETKU (MUTO3 U MEHO03);

- pemath 3aia4yu Ha nocrpoenue (¢parmenta Bropoil uenu JAHK mo mpenio-

weHHoMy (pparmenty nepsoit, uPHK (MPHK) no yuyactky JJHK;
- pemaTh 3a7a4M Ha ONpeJiesIeHHe KOJUYEeCTBAa XPOMOCOM B COMaTUYECKHUX U TO-
JOBBIX KJIETKaX, a TaK)Ke B KJIETKaX Iepe]] HayaloM JieJieHus (Meio3a Wil MUTO-
3a) U [0 €r0 OKOHYAHUH (JI7I1 MHOTOKJIETOYHBIX OpPTraHU3MOB);
- peliath T€HEeTUYECKUE 3aJaul Ha MOHOTMOPUJHOE CKpPELIMBAHHE, COCTABISAThH
CXE€Mbl MOHOTHOPUHOTO CKPEIMBAHMS, IPUMEHSS 3aKOHbBI HACIEACTBEHHOCTH U
UCIOJIb3YS] OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;
-yCTaHaBJIMBAaTh TUII HACJIEJOBAHUS U XapaKTep NPOSIBICHUS IPU3HAKA I10 3aJaH -
HOU CXeMe POJ0CIOBHON, MPUMEHSA 3aKOHBI HACIIEICTBEHHOCTH;
-OLICHUBATh pPE3yJbTaThl B3aMMOJCUCTBUS YEJIOBEKAa U OKPYXKAIOIIEH Cpeasl,
MPOTHO3UPOBATh BO3MOXKHBIE MOCIEACTBUS AESATEIbHOCTH YEJIOBEKA JJIsl CYIIE-
CTBOBAHUS OTJEJbHBIX OMOJOTMYECKUX OOBEKTOB M LEJBIX MPUPOJHBIX COO0-
LIECTB.



COLEPKAHME KYPCA

«MO.]'IeKy.]IHprIe OCHOBBI HACJICACTBCHHOCTHN»

Tema 1. TEHETUKA KAK HAYKA - 174

OcHoBHbIE pa3jieibl reHeTUKU. MolieKysipHasi FTeHeTUKa, TEHOMUKA, OMOMH -
dbopmatuka. [loustus: reH, reHoTHN, (EHOTUIT, MyTaIluu. MecTo TeHeTUKH cpe-
U Omosiornyeckux HayK. Mctoku reHeTuku. Poib 0Te4eCTBEHHBIX YUEHBIX B
pasButuu renetuku u cenexknun (H. Y. BaBumnos, A. C. Cepebporckuii, H. K.
Konbuos, 0. A. ®ununuenko, C. C. UeTBepuKoB U Jp.). MecTo reHeTUKu cpeau
OMOJIOTUYECKUX HAyK. 3HAUEHUE TCHETUKHU JIJIS PEIICHUS 3a/1a4 CEJIEKIMU, MEJIH -
[UHBI, OMOTEXHOJIOTUH, IKOJIOTUHU. J{uckyccusi Ha TeMbl: «['eHeTHuKa B HaIen
Ku3Hu», «Kakue npeamersl Haliero ObITa MOJIYUYeHbI C TOMOIIBIO TEHETUKI.
CyILIHOCTh HACIEACTBEHHOCTH U U3MEHUYMBOCTH. | '€H Kak eIMHNIIA HACJIEICTBEH -
HOCTHU. XPOMOCOMBI — HOCHUTEJHU HACIEICTBEHHOCTU. AJIJIEIU KaK (OpMBI Cy-
IIECTBOBAHUS I'€HOB. ['OMOJIOTMYHBIE XPOMOCOMBI M UX pacCIpeAeIeHUE IPu Je-
JeHnH KieTkH. KieTounslil uki. MexaHnu3M MUTO3a U MeH03a Kak MaTepUuallb-
HOM OCHOBBI KOMOMHATOPHON M3MEHUYUBOCTH. [ €HETHKA MOJIOBOTO pa3MHOKE -
Husg. DopMbl B3auMOOTHOIICHUH aeneil. Meroasl renetuku. ['ubpugonoruye-
ckui aHaynu3. [ [puHIKIBI HacneqoBaHUS U HACIEACTBEHHOCTH 1o ['. Meneinro.
3akonsl I'. Menaens: equHooOpa3usi ruOpUIoB, pacuICIUICHUs, HE3aBUCUMOIO
HacnenoBanus. [IpaBuiio «uucToTey ramer. LluTosornueckoe 000CHOBaHHE Mpa-
BiIa. Posib B 3BOJTIOIMH KOMOUHATOPHON M3MEHYMBOCTH. OTKIOHEHHS OT MEH -
JIEJIEBCKOr0 HaclieqoBanusd. HacieqoBanue npy B3auMOJEUCTBUU T€HOB. THIIbI
B3aMMO/ICCTBUS T€HOB U UX MPOsABICHU. [ eHeTuka uenoBeka. ['eneanornye-
CKMI ¥ OJIN3HELOBBIM METO/Abl. AHAIN3 poaocIoBHbIX. KpuTuka esrenuku. [Ipu-
MeEpbI HACcIEeA0BaHUs 10 MEHIEI0 MPU3HAKOB YesioBeka. IIpeaMeT u nctoku re-
HETUKH. XPOMOCOMHas Teopus HacliencTBeHHOCTH T. Moprana. ['eneruka nona
U CLIEIJIEHHOE C MIOJIOM HacliefnoBaHue. Tumsl onpenenenus nojia. OCHOBHBIE TO-
JI0OKEHUS XPOMOCOMHOM Te€opuu HacyieACcTBeHHOCTH 110 T. Moprany. CyliHOCTb
Y MEXaHU3M KOHBIOTaIMA XPOMOCOM B Meno3¢e. [ 'eHeTnueckasi CylmHOCTbh MEWo -
3a. Kpoccunrosep, ero MmexaHusm u Ouosiorudeckas poiib. [loctpoeHne reHeTu-
YECKHUX KApPT KUBOTHBIX U pacTeHuul. [{uTorurazmarnueckas HaclIeJCTBEHHOCTb,
POJIb MUTOXOHIPUH.



Tema 2. 'EH U EI'O CTPYKTYPA - 5Su.

Teopus rena (renetuyeckuid acnekrt). OnpeneneHue, CylHOCTb, TOHKAsl CTPYKTypa reHa.
Jloka3zaTenbcTBa AENMMOCTH reHa. B3auMOCBsI3b TeéHa U HacJleLyeMOoro Mpu3HaKa: JoKa3a-
TEIbCTBA KOHUEMIUU «T'eH — pepMeHT», paboThl Jx. bugna u 3. Taryma ¢ xnebHoii mie-
ceHbro. KoMruieMeHTanmonHblil ananus. Luc-tpanc-tect. M3yyeHue TOHKOW CTPYKTYpBI
rera B paborax C. bensepa

Teopus rena (OmoXxuMHUUYECKHM acmekT). MoJeKyIapHble OCHOBBI HACIEIACTBEHHO-
cTH. JloKa3aTeNnbCTBO T€HETUYECKON POJIM HYKIEMHOBBIX KUCHOT. OnbiThl @. ['puddura.
Okcnepument A. Xepmu u M. Yeits. [Ipasuiio Yapradda. PeHTreHOCTpyKTYpHBINM aHaIN3
JHK. /IBoitHas criupane Yorcona — Kpuka. LleHTpanbHas gorMma MOJEKYJISIPHOM TEHETH -
KH.

OcHOBHBIE KJaCChl OMOMOJIEKYJI, 00ECTICUNBAIOIINX PEATU3AUI0 TCHETHYECKON UH-
dbopmanuu.

OBosonus MOHATUS «TeH». CTpYKTypa reHa. YpOBHM PETYJSIUUNA T'€HHOW aKTUB-
HOCTU. CyIIHOCTh 1 MEXaHU3MBI TEHETUYECKOTO KOJA.

Tema 3. MOJIEKYJIAPHBIE OCHOBbBI PEAJIN3AIIUN HACJIEJACTBEH-
HOM UTHO®OPMAIIMU U OBECIIEYEHUSI EE COXPAHHOCTH - 5u.

[lepBuyHasi CTpyKTypa HYKJIEHHOBBIX KHUCIOT. CBsSI3b OCOOEHHOCTEH CTPYKTYpHI
JJHK u PHK c ux Owomorudyeckumu (QyHKIUSIMHU. AJIBTCpPHATUBHBIC JBYCHUPATbHBIC
ctpykrypsl JJHK u ux 6uonoruueckas posis. BrnusHue cynepcnupanusaiii Ha CTPYKTYPy
NBOMHOM cirpanu. OcoOEHHOCTH OpraHU3alMKi HACIEACTBEHHOTO MaTepuaia mpo- 1 dyKa-
puotnueckux oprann3mMoB. CymiHocTs Teopun 00 PHK-mupe, ee apomtonronnoe u 61oJo-
rudeckoe 3Hauenue.Buasl n crpykrypa PHK. Konnenuus PHK-mupa.

Crtpykrypa u pyHKIIMOHUPOBAHHE XPOMOCOM. J[Ba ypOBHSI OpraHU3aIMK yIIaKOBKU
JIHK B xuBO# mpupojie: «cBoOOHas» (BUPYChl, OAKTepUH) U HYKJIEONPOTEeUHas (BbIC-
mue opranu3Mbl) Gopmel. CTpykTypa xpomatuHa. CTpyKTypHasi OpraHu3aius TeHeTH4e-
CKOT'0 Marepuaia B 3yKapuOTHUECKHUX KieTkax. MeTadaszHble XpoMOcoMbl. PerynstopHeie
oenku xpomaruHa. CTpyKTypa akTUBHOIO XpoMaTuHa. lleHTpoMepHble W TeloMepHbIe
Y4aCTKH XpOMOCOM M HMX Ouojiornueckas poib. [IpakTudeckue mociencTBUsI OTKPBITHS
JHK.

MounekynsspHble MEXaHU3MBI peain3allii HacaeACTBEHHON nHpopmanu. benkoBbie
OJIUTOMEPHBIE KOMIUIEKChI, 00ECTIEUNBAIOIIUE MTPOLECCHl XPAaHEHUSI, YMHOXKEHUS U peaju-
3anuu HacieacTBeHHoW mHbopmaruu. [lepBeie nccnenoBanus perumkanuu JJHK u pac-
KpbITHE ee Mexannu3ma; Bkiaa A. KopubOepra. [lomykoHcepBaTUBHBIA MEXaHU3M peEIlINKa-
nuu JJHK (ombeit Me3enbcona u Cransg). [lonsitue pernkona. PernkatuBHAs «BHIIKaY.
Pennukanus y npo- u sykapuotudueckux opranu3moB. @epmentsl perummkannu JJHK—
JAHK-nomamepaszpl. Bunsr JIHK-nonmmMepas n nx xapakrepuctrka. OCHOBHBIE dTallbl pe-
mmkanuu JIHK m ux xapakrepuctuka. @parmentsl Okazaku. Paznuuus MexaHU3MOB pe-
mmkanuu pasnnunbix nene JAHK. Ipaktnueckoe 3Hauenue otkpoeitua JJHK-nmonumepas,
00J1aCTH MX KCIIOIb30BAHUS.



Tpanckpunius y 3yKapHOTHYECKUX OpraHu3MoB. OCOOEHHOCTH TPaHCKPHIILMH Y
DYKapHOT, peryysus TpaHcKkpunuuu. [IponeccrHr nmepBUYHBIX TpaHCKpUNTOB. IIpomec-
CUHI y npokapuoT. IIpoueccunr y sykapuor. MHTpoHBI M 3k30HBI. Crutaiicusr. [Iponec-
cunr npeamecrseHHUKOB TPHK y nipo- u sykapuor. Pu6osumsl. IIponeccunr PHK, cunte-
3upyemoit ¢ nomonibto PHK-nonumepaser Il y sykapuor. Moaudu-kauus SC-konuna PHK
n cmiaiicuar. Komn-caitt. I[lpoueccunr 3C-koHna TpaHckpumnrta. llonmaneHunmpoBaHue.
AnbpTepHaTUBHBIN crutaiicuHr. Ponp crutaiicudra B obecriedeHn OMOJIOrMYecKoro pa3Ho-
0o0pa3ust ¥ SBOJIOLIUH.

MonekynsipHble MEXaHU3MbI MyTallMil U penapauuy (PEMOHTA) MyTUPOBABIIUX II€-
neit JIHK. CymuocTs MyTanuit u ux poib B 3Bomtonun. Kimaccudukanus myramnmii. Myra-
M, Bo3HuKawmue B npouecce permmkanuu JJHK. I'ensi-myTtatopsl. MHAyMpoBaHHbBIM
myTareHe3. Mexanusmsl penapaunn JIHK. Penapanuonnsie cucremsl. CBeTOBas penapa-
1y, DKCUU3UMOHHAs penapanus. Penapanus HecnapeHHbIX ocHOBaHUM. [locTpenukaTus-
Hasg penapanua. SOS-penaparusi. @epmentsl penapauuu. OOHapyxkeHue HoBbix JIHK-
noJIMMeEpas, yuacTBYIIUX B penaparmonHom mnpouecce (JJHK-monumepasst IV u V), mo-
JIEKYJISIPHBIN TIpoliecc UX (PYHKIMOHUPOBAHUS, CBSI3b C MYTAIIMOHHBIM IpolieccoM. Poib
IIPOLIECCOB PeNapanyy B dBOJIIOIUH KU3HU HA 3EMIIE.

Tema 4. OCHOBBI QJIIUI'EHETHUKM -24 DnureHetnka Kak HayKa, U3y4aromast
HAJr€HETUYECKUE MEXAHU3MBbI PETYJISIIUN AKTUBHOCTH FE€HOB.

Crpykrypa rena npu 3¢ dexre noioxxenus. PacpocTpanenne HHaAKTUBALMU. THIIBI
MO3aWYHOCTH. YPOBHHM WHAKTHUBAIMU reHa. Moaudukaropsl g dekra moioxeHus. Ymna-
koBka /IHK B xpomocomax. Hykneocomsl. Ctenenn yknaaku JJHK. XpomomepHnas opra-
HU3alUs XpOMOCOM. ['MTaHTCKUE XPOMOCOMBI: CTPYKTypa U (GyHKIUU. XPOMOCOMBI THIIA
«JTAMITOBBIX MIETOK». [loMTEHHBIE XPOMOCOMBI: CTPYKTYpa, CBOWCTBA, 3HaueHue. CuHar-
CHC M aCHMHAIICUC TOMOJOroB. Sapeimiku. Mexanusm (QyHKINOHHUPOBAHUS THTAHTCKUX TO-
JUTEHHBIX XPOMOCOM CITFOHHBIX JKeJe3 apo30¢uiabl. MoleKyIsipHble MEXaHU3MbI KOJUPO-
BaHUs T€HETHMYECKOW MH(POPMAILMH, CYIIHOCTh F'€HETHYECKOro Kojaa. MexaHusm obecrie-
YEHUs TOYHOCTH T€HETUYECKOTO Koza: poiib aganTopHsix PHK n amuno-anun-TPHK-cun-
TeTas.

OHKOreHbl M aHTHOHKOTEHBI. ['eHeTuka pa3Butus. l'eHeTuka pa3zButus. Ponb kie-
TOYHOTO SiAJpa B pa3BUTUU. TOTUNOTEHTHOCTh reHoma. [erepmunaius. Pannee smOpuo-
HaJIbHOE pa3BUTHE JAp0o30(uiibl. ['oMOJIOTHs T€HOB, KOHTPOJIMPYIOUIUX PAHHEE pa3BUTHE.
ArnonTo3 (reHeTUYECKU 3aporpaMMHUPOBAHHAS CMEPTh KIIETKH).

Tema 5. OCHOBbBI 'TEHOMMKM -3u.

CrpykrypHast U pyHKIHOHaJIbHAsA TeHoMHKa. CTpyKTypa reHOMOB BHPYCOB U (a-
roB. deHoMeH M30BITOYHOCTH AYKapUOTHYHOTO TeHOMa. HTPpOH-3K30HHASI CTPYKTYypa re-
Ha. MexayHapOoIHbIN IPOEKT «I €HOM 4estoBEeKay: UCTOPHS, JOCTHKEHUS U IEPCIIEKTUBBI.

I'enetuka mukpoopranu3moB. IIpotorpodrocTs U aykcorpodHOCTh. bruoxummue-
CKH€ MyTallMd MHUKPOOPraHuM3MOB. Bupycbl um Oakrepuodaru Kak OOBEKTHI T'€HETHKH.
Konsbroranus. [lonoseie ¢akTopel. ['eHeTHUECKUIT KOHTPOJIb U MEXaHU3Mbl KOHBIOTAIUU.
Bupycel. CraHOBIIEHHE BUPYCOJIOTMM Kak HayKu. McTopust OTKpbHITHS BUPYCOB. Teopun
MPOUCXOXKIEHUS BUPYCOB. OOIIMEe TPUHIUIIBI CTPOEHUSI BUPYCOB. BUpyCHBIN HyKIJI€Ompo-



Teua Kak (opMa CoOXpaHeHHs UH(DEKIIMOHHOTO Hayaaa — MOJIEKYJIbl HyKJIEHHOBOM KUCIIO-
Thl. XMMHYECKANA COCTAB BUPYCOB M BUpPYCHBbIX Hykieonporennos. JJHK- n PHK-conep-
xarmue Bupycbl. OCHOBBI Kilaccu(puKauuu BUpycoB. OCHOBHbIE 3aKOHOMEPHOCTH B3aUMO-
NEUCTBUA BUpyca W MHDUIMPYEMOUN KJIETKU. TUIbl BUPYCHBIX HYKJIEMHOBBIX KHCIOT.

CtpyKkTypa BUPYCOB Kak CJI€ICTBUE (PYHKIIMHU BUpYyCHOro Oenka. [Ipuniun camocoopku u
€ro 3HaYeHUe.

Tema 6. JOCTUKEHUS Y TEPCIEKTUBBI PA3ZBUTHUS MOJIEKYJISIP-
HOUW 'EHETUKH -2 .

Hcnoas3oBanue PE3YIBTATOB MOJICKYJIAPHO-ITCHCTHYCCKHUX I/ICCJIG,IIOBaHI/Iﬁ B pcaic-
HHUN HpO6J’I€M T'€HOCUCTEMATHKHU, ODKOJIOTHHU U 6I/IOTGXHOJ'IOFI/II/I MHKpOOpFaHI/ISMOB (BKJ’IIO-
Jas 3aJ1a4d MEIUIIMHCKOW MHUKPOOHOJIOTHH ).

3akaouenue — 14.

IIpumepHbIe TEMBI IPOEKTOB.

. Ponb 06enkoB B perynsiiuy TPaHCKPUIILUU Y MPO- U SYKAPHOT.
. [IpuHIUIT KOMITJIEMEHTAPHOCTH U €r0 UCIIOJIb30BAaHUE B THOPUIN3ALINH HYKJICH -
HOBBIX KHUCJIOT.

. IlomydyeHue ropMoOHa pocTa U UHCYJIMHA METOAAMU T€HETUYECKOW HHKECHEPHH.

Buaer mytanmit JIHK v ux npuyduHsI.

. BexTopbl MoNIeKyIIpHOTO KJIOHUPOBAHUS, UX Pa3HOOOpa3Ue U UCTOIb30BAHKE B

F€HETUYECKON NHXKEHEPUHU.

CTpyKTypa 1 HUKJ pa3BUTHS BUPyca UMMYHOe(UIIUTA YEIOBEKA.

7. Ocobennoctu perumkainuu koupleBbix JJHK. Poas PHK B naHMITMANIMK peruirka-
uuu JTHK.

8. CaiiT-ciennduueckas pekoMOnHaIHSI.

9. Pons PHK B popMupoBaHUM CTPYKTYpPBI U PETYISLUU padOTHI pUOOCOM.

10.AnonTo3 u Teopust KaHIIEPOTEHE3A.

11.1TpuHumn MeToa onpeacsieHUs HyKJIECOTUAHBIX MOCIEN0BaTENbHOCTEN 110 Mak-
camy-I unbepty.

12.Matpuunslii MexaHu3M OuocuHTe3a 6enkoB. COBpeMEHHbBIE MPECTaBICHUS O
CTPYKTYpe pruOOCOM.

13. Xumunueckuit cuate3 reda. Padorsr X.-I'. Kopana.

14.MoOwiibHbBIE AUCTIEPTUPOBAHHBIE T€HBI SYKAPHUOT.

15.Tlonyuenre nenTuIHBIX TOPMOHOB (COMATOCTaTHH, TOPMOH pOCTa) U HHTEpde-
POHOB METOJaMU T€HETHYECKON MHKEHEPHH.

16.OHKOTeHbI, OHKOOEIKH U BO3MOXKHbBIE MEXaHU3MBbI UX JICUCTBUA.

17.Pons PHK u OenkoB B peryasiiuy TpaHCKPUIILUU.

18.ba0oTTHUT, €T0 BUIBI U IPUMEHEHHE.

19.11enHas nonmMepasHas peaKiusl.

20.Perynsiuust TpaHCKPUIIUHU Y 3YKapUOT, POJIb TOPMOHOB U PETYJISITOPHBIX OEIKOB

B 3TOM IIPOILIECCE.
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21.3nauenue metunupoBanus s pernapanuu JIHK 1 GyHKIroHamsHO# aKTHBHO-
CTH T'€HOB.

22.Cxema nonyuyenus pekoMOuHaHTHbIX JIHK 1 nx xjioHupoBaHus B KieTkax Oak-
TEepHUL.

23.Mexanusmsl perunkauuu JIHK, pons depmento u PHK B 3TOM npouecce.

24.CuHTe3 T€HOB C MCMOJIb30BAHUEM OOPATHOM TPAHCKPHUMTA3BI.

25.Aytocmuiaiicusr. PuO0O3uMBI U HYKJIEO3UMBI, IEPCIEKTUBBI UX IPUMEHEHMUSL.

26.Mexanusmsl penapanuu JJHK. ITpsimast 1 skcuiM3voHHas penaparusi.

27.MonexyJsipHblE MEXaHU3MbI MUTO3a. POJIb TpoTE0/IM3a B PETYISIIUU MUTO3A.

28.IToaBMXHBIE TEHETUYECKHUE DIIEMEHTBI POKAPHOT.

29.MoiekyIsipHbIe MEXaHU3MbI TCHETHYECKOU PEeKOMOMHAITHH.

30.PHK-conepxanue Bupycol. CTpykrypa renoma BUY u OHKOreHHBIX BUPYCOB.

31.PecTpuKTa3bl M UX UCHOJIB30BAHUE B TEHETUUYECKOW NHKECHEPHHU.

32.1lma3Muibl, ©X CBOMCTBA U UCIOJBb30BAHUE B TCHETUUECKON NHKEHEPHH.

33.Perynsanus TpaHCKPHUIILMM Y TPOKAPHUOT.

34.®epmenTsl U OenkoBbie (pakTOphl, yuacTBytoume B pemtukanuu JHK.
PerukannonHas Buika.

35.Ctpoenue, pynkuuu u mexanusm aeicteus JJHK-renomepas.

36.IIpuHIMII MeTOIA ONpEnEIeHUs HyKICOTUIHBIX rTocnenoBarensHoctel JJHK mo
Canrepy (MeTOJ1 «TEPMUHHUPYIOIINX aHAJIIOTOBY)

37.Mansie sinepubie PHK u ux yyactue B criiaiicuHre.

38.JHK-30H1bI U UX OpUMEHEHHUE.

39.Penmmkanus dara Q u ee UCTIOJIb30BAaHUE JIJIsI BHEKJIETOYHOTO CHHTE3a OCIIKOB.

40.AxTuBHBIC (HOPMBI KHCIIOPO/Ia, NX BOSHUKHOBEHNE U BO3JICHCTBUE HA CTPYKTYPY
JIHK.

41. JHK-conep:xarmrue Bupycsl U Gparu. OcCoOOEHHOCTH CTPYKTYphl TeHOMOB ¢ara ¢X
1'74. Bupycel renaTtura.

42.AntucmeicnoBblie PHK 1 01Mrone30xkcupiuOOHyKI€OTH IBI: IEPCIEKTUBBI UX HUC-
NI0JIb30BAHUS B MEJIULIVHE.
CrpykTypa u QyHKIMH OEIKOB-IIANepOHOB.

43.Buppl criaiicuHra. AjbTepHaTUBHBIN CIUIAMCHHT U €70 3HaYEHUE JJIs SBOJIIO-
L1Y.

44 HacnencrBeHHble 3a00J1€BaHMs U UX JUATHOCTHKA. [ 'eHoTepanusl.

45.0cobennoctu ctpyktypsl JJTHK Mutroxonapuii.

46.Carennutnas JJHK.

47.CTpyKTypa T€HOMOB 3yKapHOT. Y HUKAJIbHBIE U MIOBTOPSIOIIUECS T'€HBI.
I'omeo3uCHBIE TEHBI.

48.CtpyKTypa XpoMaThHa U €€ CBS3b ¢ (PYHKIIMOHATBLHON aKTUBHOCTHIO T€HOMA.

49.PerynsTopHbIE DJIEMEHTHI TEHOMA JYKapHOT.

50.Kartanutuyecku akTUBHbIE aHTUTENA (a03uMBI). [lepcrekTUBBI UX MPUMEHEHHS.

51.®DepMeHTBI, UCTIOB3YEMBIE B TECHETUUECKON NHKEHEPHH.

52.MomnekyJspHble manepoHsl U (HOIIUHT OEIIKOB.

53.PerynsaropHbie O€JIKH XpOMaTHHA.



54.Cepxcriupanuzanus JIHK 1 Tornmonsomepassl.
55.IHK-cBs3bpIBaronye JOMEHbI, UX THUIIBI.
56.OHXaHCEPBI U PETYISINUS TPAHCKPUIILUU.

57.KaptupoBanue reHOMOB ((pu3ruecKasi 1 TeHeTUYEeCKasi KapThbl), MOIUMOphu3M

JUTMH PECTPUKIIUOHHBIX ()ParMeHTOB)
KAJTEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE
JJIEKTUBHOI'O KYPCA

«MoJiexyJIsipHbIe OCHOBBI HACJIECTBEHHOCTID)

35 YACOB (1 HAC B HEJIEJIIO)

Ne Tema ypoka OcHOBHbBIE IOHATHS Jdomamnee 3aaa- Jara
n/m HHe Inan/
dakr

Tema 1. TEHETUKA KAK HAYKA - 17 yacoB

1 [Ipenmetr u 3amaum MoJieky- | [lonsatuss «ren, renorumn, | Tekct JICKITUH,
JIIPHOU I'€HETUKH. (eHOTHII, MyTOH, pEKOH». | MaTpHajbl caiirta

Biomolecula.ru

2 Bxonnas  nmarnoctuueckas | Mctoku MonekyssipHou re- | nokianel: [.MeH-
paborta. Vcropust pa3BUTHs | HETUKH, pOJIb OTEYECTBEH- | Jenb, ¥Y.baTrcoH u
TCHETUKH ¥ MOJIEKYJIIPHOW | HBIX M 3apyOeHBIX yue- | X BKJIA] B pa3BU-
TE€HETUKU HbIX, OCHOBHBIE JIOCTHXE- | TUE TeHETHKU. Pa-

HUS 6otel H.I1. BaBu-
noBa, A.C.Cepe-
Oposckoro, Han-
coHa U Puiaunio-
Ba. lloBToputs
CTPYKTYPY u
ceorictea JIHK u
PHK

3 Martepuanbable OCHOBBI Ha- | Kierounblii nuki, murto- | CpaBHUTH MHTO3

CJIEICTBEHHOCTH TUYECKUI [MKJI. DTambl | U MeW03 B Ta0H-
uHTepdas3el, HaOOp Xpo- | ne. Pemenue 3a-
mocom u JIHK knerku. | ganmiit EI'D 1o
MexaHu3M  peIUTMKaIK | TEME
JHK

4 CymiHocTh  HACNEJCTBEHHO- | YPOBHM  KOMIakTu3auuu | Pemenue  3ama-

cti. CTpyKTypa XpOMOCOM. JHK. T'en kak enuHuna | HUH MO YCTaHOB-
HACJICJICTBEHHOCTH. AJlIe- | JICHHIO  KOJHYe-
M Kak ¢dopMma CyIIECTBO- | CTBA XpPOMOCOM U
BaHUS T'€HA. JHK, xonu4decTBa
HYKJICOTHJIOB.

5 [Ipuntuner u Meronsl reHe- | 3akonbl [.Mennens: enu- | [Ipaktuueckas 3amaun
TUYecKoro aHanusa. [ ubpu- | HOoOpasus, pacuieruienus, | pabota «Pemenue
JOJIOTHUECKU  aHaJIW3 TI0 | HE3aBUCHMOT'O HACIEIOBA- | TCHETHUECKUX 3a-
Menento. HUs Tnpu3HakoB. lluTono- | mau»

rU4YecKoe 000CHOBAHHUE 3a-
KOHOB MeHnnens
6 [Ipaktnueckas pabora «Pe- Pemmts 3amauy




MECHUEC T’CHCTHYCCKUX 3aaa9

7 Otknonenuss or Mennenes- | HacnenoBanue npu B3au- | [loBToputrh Te€o-
CKOI'0 HaCJICIOBaHUS. MOJICICTBUYM AJUJICNIBHBIX U | PUIO
HeaJlJIeJIbHBIX T€HOB.
8 Pemenne 3amau mo pasnuu- 3agaun
HBIM THUIIAaM B3aHUMOJICHCTBHS
I'CHOB.
9 I'enetuxka 4yenoBeka. I'eHe- Jlokaasl
TUYECKUE JIOKa3aTeIIbCTBA
sBoJItoIMK Homo sapiens.
10 MeTtoasl reHeTiKr denoBeka. | ['eHeanornueckuii meron u | Jlokmaast
['eneanornueckuii MmeTon. €ro CyIIHOCTb. AHaIu3 po-
JIOCJIIOBHBIX.
11 IIpakTnueckas pabora «AHa- CocraButh poAo-
JI3 POJOCIIOBHBIX U ONpese- CJIOBHYIO
JICHHEC THIIOB HACJICIOBAHUS
12 MenneneBckoe  HacienoBa- | HacnenoBanue mnpusHakoB | Pemenue 3agau
HUE MTPU3HAKOB Y YEJIOBEKa YeJIOBeKa, IOUUHSIIONINX-
cs 3akoHaM MeHpens
13 XpomocomHasi Teopusi Ha- | [eHetmka mosia W cuen- | TepMUHBI. Pe-
cnencrseHHocTd T. Moprana. | JJeHHO€ C MOJIOM HAaclie[o- | IIUTh 3a4a4y
[Toctpoenue renermyeckux | Bauue. OCHOBHBIE IT0JIO-
KapT JKUBOTHBIX M PAaCTCHUHN. | KEHUSI XPOMOCOMHOM T€O0-
pYU HACJIEICTBEHHOCTH I10
T. Moprany. CymHocTs u
MEXaHW3M  KOHBIOTAIUH
XpoMocoM B Meioze. [e-
HETHYECKas CYIIIHOCTh
Meiioza.  Kpoccunrosep,
€ro MexaHu3M U OHOJIOTH-
4yecKas poJib.
14 [Ipaktuueckass pabora «Pe- JTOKJIa]TbI
IICHUE 3a7a4 CLCIUICHHE Te-
HOB U KPOCCHHTOBEP»
15 Tunsl  omnpeneneHuss mosia. Pemmts 3amauy
CueluieHHOe C IIOJIOM Haclie-
JIOBaHHE
16 [uTonma3zmaTuyeckas Ha- | Pemenne 3amay nmo muto- | Pemmts 3amauy
CJIEICTBEHHOCTb, POJIb MUTO- | IUIA3MAaTUYECKOU MY>KCKOU
XOHAPHI B TIepefaye Hacjlel- | CTEPUIIbHOCTH Y PACTECHHIA.
CTBEHHOW MH(pOpPMALIUU
17 3ayeTHOe 3aHATHE MO TeMe [ToBTOpEeHue ai-
«['eHeTHKA KAK HAyKa» roputMa  peiie-
HUS 3a7a4
Tema 2. TEH U ET'O CTPYKTVYPA - 54
18 CoBpeMeHHass Teopus MonekyinspHble Te3ucer
reHa. «UCTOpUSA
W3YUYCHUS




OCHOBBI  HAaCJIEICTBEHHO- | T€Ha»
ctu. JlokazaTenbcTBO Te-
HETUYECKON POJIU HYKJIEU-
HOBBIX KHCJIOT. OnbIThl D.
I'pudpdura. DxcnepumeHt
A. Xepumu u M. Yeiis.
[IpaBuno Yapraddda. Pent-
TeHOCTPYKTYPHBII aHalu3
JHK. JIBoiiHas cnupanb
Yorcona — Kpuka. lleH-
TpajibHasi J0rMa MOJIEKY-
JISIPHOM T€HETHKHU.
OcCHOBHBIE KJIaCCHI
Ouomorekys, obecrneunBa-
IOLUX peanu3aluio I'eHe-
TUYEeCKOW MH(pOpMALIUU.
19 OBOMIOLUS ITOHIATHS «T'€HY Onpenenenue, cymHoOCTb, | COCTaBUTH
TOHKasi CTPYKTypa TIeHa. | Tabnuiy
JokazatenbctBa genumo- | «['en u ero
CTU reHa. B3anMocBsi3b re- | CBOMCTBA
HAa U HACJIeJyeMOro MpH-
3HaKa: JI0Ka3aTenbCcTBa
KOHIENINH «reH — dep-
MeHT», padoTsl k. bumma
u O. Taryma c xnebGHOH
miecenpro. Kommemenra-
IUOHHBIN aHamu3. [luc-
TPaHC-TECT. Nsyuenne
TOHKOM CTPYKTYpHI T€Ha B
pabortax C. benzepa
20 CrpyKTypa reHa IpOKapuoT. Tesucsr:
OmnepoH. CTPYKTypa
U (yHKIHO-
HUPOBaHUE
lac — omepo-
Ha E.coli
21 CrpykTypa reHa 3yKapHor. Joxnan
22 YpoBHu perymsiuuu reHHod | CylmHOCTh M MeXaHu3MbI | Pemenue
aKTUBHOCTH. TeHEeTUYECKOT0 KO/Ia. 3ama4y 1o
reHeTHYe-
CKOMY KO-
ay.
Tema 3. MOJIEKYJISIPHBIE OCHOBBI PEAJIN3AIIUU HACJEJICTBEHHON
HH®OPMALUU U OBECIIEYEHUS EE COXPAHHOCTMU - 54
23 JAHK u PHK. IlepBuunas ctpyktypa Hy- | Pemenue
KJICMHOBBIX KHCIOT. CBs3b | 3a1a4 1O
OCOOEHHOCTEN CTPYKTYpPHI | IPUHIMITY




JIHK u PHK ¢ ux 6uono-
THYECKUMH  (YHKIUSMHU.
AnbTepHAaTUBHBIE JBYCITH-
pansHble cTpyKTyphl JHK
U UX OMOJIOTHYECKast POJib.
CymHocts Teopuu 00
PHK-mupe, ee sBosouu-
OHHOE M OHOJOTHYECKOe
3HadyeHue.Buael u cTpyk-
typa PHK. Konuenmus
PHK-mupa

Yapradoda

24

MonekynspHble MEXaHU3MBbI
peanu3anryu HacJIeACTBEHHOMN
nHpopmanuu.

[Tonsitne pernkoHa. Pe-
IJIMKaTUBHAS «BUJIKa». Pe-
IUIMKalKsg y Mpo- U dyKa-
PUOTHYECKUX OPTraHU3MOB.

Pemenue
3aja4 1o
OMOCUHTE3Y
Oenka

25

Tpanckpunuus

Tpanckpunuus y s3yKapuo-
TUYECKUX OpraHU3MOB.
OcCoOeHHOCTH TpaHCKPHII-
MU Y DYKapuoT, peryis-
uus TpaHckpunuuu. [Ipo-
LIECCUHT MIePBUYHBIX
TpaHckpunrtoB.  I[Iponec-
cuHI y mnpokapuot. IIpo-
LIECCUHT y dyKapuor. Mu-
TPOHBI M 3K30HBI. Criai-
cunr. Ilponeccunr mnpen-
mectBeHHHKOB TPHK y
po- U 3yKapHoT. Pubosu-
Mbl. [Iponeccunr PHK,
CHUHTE3UPYEMOM C IIOMO-
npr0o PHK-nommmepassr 11
y aykapuoT. Moaudu-
kamust SC-konma PHK u
CILJIACHHT. Kon-caiir.
[Iponieccunr 3C-koH1a
TpaHckpunrta. [lonuanenu-
JUpoBaHUE. ANbTEpHATHUB-
HbIM  crutaucuHr.  Ponb
crulaiicuira B oOecreye-
HUU

Te3ucel 10
cTaThe
M.Cnmpuna
«buocunres
OeKa»

26

Tpaucnsanus.

Ponp pasnmnuHbIX BUIOB
PHK B Tpancusiimu.

Pemute 3a-
Tavu

27

MounekynspHble MEXaHU3MBI
MyTalui U pernapanuu

CyIlHOCTh MyTallMii U UX
posib B 3Boitonuu. Kiac-
cudukanus myrtanuid. My-
Tallid, BO3HUKAIOUIUE B
nporecce peIUIUKaIu
JHK.  T'enbl-myTaropsl.
NHayuupoBaHHbIl ~ MyTa-

Meton
Mémnep-5
COCTaBHTh
cxemy




rese3. MexaHusmbl pena-
pauun JIHK. Penapanuon-
Hble cuctemsbl. Posb mpo-
1IECCOB pernapanuv B 3BO-
JIFOIIMHM SKU3HU Ha 3eMiIe.

Tema 4. OCHOBBI JIIMT'EHETUKU — 24.

28 OnureHeTvka kak Hayka. Me- | CtpykTypa reHa mnpu 3¢- | Joxman:
XaHU3Mbl ~ SMUIE€HETHYeCKOH | ¢exTe mnojoxeHus. Pac- | ombiTel  A.-
PEryIISILHHU. npocTpaHeHue wuHakTtuBa- | Cypanu ¢

nuy. TUnsl MO3aMYHOCTH. | IPOHYKJIE-
YpOBHHM HMHAKTHUBALUHU Te- | ycaMu

Ha. Moaudukatopsl 3¢-

¢dexra mnonoxeHus. Ymna-

koBka JIHK B xpomoco-

Max.

29 I'eneTuka oHTOrEeHE3a. TorunoreHTHOCTH reHoMa. | Te3ucel 1o
Herepmunarusi.  Pannee | Teme «Ombl-
sMOpHroHanbHOe pas3Buthe | Thl Jx.I'€p-
npo3odwibl.  ['omomorus | qoHa "
reHoB, KkoHtponupyrowmux | II.fImana-
paHHee pa3BuUTHE. AIO- | KU»
nTO03 (FeHETUYECKU 3arpo-
rpaMMHUpPOBAaHHAs KJIETOY-

Hasi THOEIb)
Tema 5. OCHOBbI 'TEHOMMKMH — 34.

30 CTpyKTypa réeHOMOB BHPYCOB 3apucoBath
u Qaros. CTPYKTYDPY

(bara A

31 Crpykrypa reHOMOB dykapu- | DeHoMeH U30BITOYHOCTH | TepMUHBIL.

OT. J9yKapHOTUYHOTO TeHoMma. | Te3ucsr:
WHTpOH-3K30HHAasT CTpPYyK- | T€H  3rou-
Typa reHa. MeXayHapol- | CTHYEH WIN
HbI NIpoeKT «I'eHoM 4ero- | anbTpyu-
BEKa»: UCTOpUS, JOCTUXKE- | CTUYCH?
HUS U IEPCIIEKTUBBI.

32 I'enetrka Mukpoopranu3moB. | IIpororpoduocts u aykco- | TepMHHBL.
TpodHOCTh. buoxumuue- | Coobmenus

CKHE MyTaIlil MUKpPOOpra-
HU3MOB. Bupycel u Gakre-
puodaru Kak OOBEKTHI Te-
Hetuku. Konbrorarwst. [To-
noBeie (aktopel. ['enern-
YECKHil KOHTPOJIb U MeXa-
HU3MBl KOHBIOTAIMH. Bu-

pychbl. CTaHOBIIEHHE BHUPY-




COJIOTMHM Kak Hayku. Mcro-
pUs  OTKPBITUS BUPYCOB.
Teopun TPOUCXOXKIECHUA
BHUPYCOB.

Tema 6. JOCTHUKEHUS U NMEPCIHEKTUBBI PASBUTHSI MOJIEKYJIIPHON
I'EHETHUKH - 24.

33 HocTtwxkenus B obnactu ¢ap- | TexHonorus  momydeHus
MAaKOJIOTHH TCHHOMHXCHCPHEBIX JICKap-
CTBEHHBIX MPENapaToB
34 I'ennas Ttepanus Hacnen- | [eHoMHOE  penakTHpoBa-
CTBEHHBIX 3a00JIeBaHUH HUE
35 Hrorosoe 3ansitue 3ammuTa MpoeKTHHIX padoT
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