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HanMmeHnoBaHMe IHMCHUILIMHBI

HNHocTpaHHbIi A3BIK B NPO¢ecCHOHATBHOU
NAeATEeJbHOCTH

O0BeéM JAUCHUITIIMHBI

6 3E (216 yac.)

COJAEPKAHUE JTUCHUITJIMHBI

Pa3nennl

TeMBI

WuctutyT HayKHU u

(mpoMbIniuteHHas papmanys)

TCXHHUKU

dopmMupoBaHe CIIOCOOHOCTH TOHUMATD CIICHUPUKY
(YHKIMOHUPOBAHUS COIMATIBHOIO MHCTUTYTA HAYKU
U TEXHUKHU B MHOS3BIYHBIX cTpaHax U B Poccum u
YMEHHUE COIIOCTABJIATh 3TU 3HAHMS IIPU OOLIECHUY;

Crienmanu3upoBaHHas KyJbTypa
(mpombIniuteHHas papmarys)

dopmMupoBaHUe CIIOCOOHOCTH IOHUMATh IIpaBUJIa,
TPaJULMKA U HOPMBI OOLIEHHS B IPOPECCUOHATIBHON
HayYHO-TEXHHUYECKOH cdepe ((hapmaneBTHIECKOM
IIPOM3BOJICTBO) B MHOS3BIYHBIX cTpaHax u B Poccun
U y4eT 3TUX 3HaHWH MpHu 00IeHun

Jlokmagsl

CDOpMI/IpOBaHI/Ie YMCHHA IOHUMATh YCTHBIC JOKJIAaAbl
U O0CTAaTOYHO MPOAOJIKUTCIIbHBIC BBICTYIIJICHHUSA Ha
HHOCTPAHHOM A3BIKC 110 BLI6paHHOfI TCMATHUKC

Crarpu

@opMUPOBAaHUE YMEHHUS IIOHMMAaTh IMCbMEHHbBIE
WHOCTpPaHHBIC OOIECHAYYHBIC M Y3KOCICIHAILHEIC
CTaThbd, B 00JJACTH MHHOBAIMOHHBIX TEXHOJOTHUU B
MeAHIHUHE, (hapMaIeBTHKE H OMOTEXHOJIOTUI

ITaTeHTHI

®opMupoBaHHE yMEHHUS IOHMMAaTh IHMCbMEHHBIE
MHOS3bIYHBIE NATEHThl B 00JACTH MHHOBAI[MOHHBIX
TEXHOJIOTUH B bapManeBTUKe U

OMOTEXHOJIOTHHA

MCIUINHC,

JlenoBoe MUCHLMO

@opMHpOBaHME yYMEHHUS IIOHMMAaTh  CIIOXKHYIO

APTrYMCHTALUIO B ACJIOBBIX HMHOA3SBIYHBIX TUCbMaxX

IToarorosnenHas Gecena

@opMHUpOBAaHNE YMEHUS BECTH HENOATOTOBIICHHYIO
Oeceny Ha OOIICHAyYHYI0O U Y3KOCHEIHAJIbHYIO
TEMaTHKY B 00JIaCTH MHHOBAITMOHHBIX TEXHOJIOTHH B
MeIUIHHE, (hapMaleBTHKe U OMOTEXHOIOTUH

ABTOpUTETHBIE  YYEHBIE B

MPOMBINIIIEHHON (hapMaiuu

oOnactu

Cenenuss o0 aBTOPUTETHBIX YYEHBIX B 00JacTu
HAyKM W TEXHUKH, OO0 HCTOPHUM U OCHOBHBIX
HaIlpaBJICHUSAX Pa3BUTHSI HAyKH W TEXHHUKU B
MHOSI3bIUHBIX cTpaHax u B Poccum B obOmactu

bapmanuu

(I)OpMI/II)OBaHI/IC YMCHHA Yy4aCTBOBATb B JUCKYCCUH
o 06H_ICHay11HLIM N Y3KOCIICIUAJIbHBIM BOIIPOCAM;

Huckyceus BBICKa3bIBaTh M OTCTaMBaTh COOCTBEHHYIO TOYKY
3pEHUsl HAa UHOCTPAHHOM SI3BIKE.
®opMHUpOBaHUE YMEHHUS CTPOUTH JIOTUYECKH CBOIO
AprymeHTanus pMHp ™ P

APryMCHTAUIO HaA MHOCTPAHHOM A3BIKE




Jucturmmunel (Moaynn) u3ydarotcs B pamkax ocBoeHus OIl BO «IlHHOBallMOHHBIE TEXHOJIOTHH U
HAHOTEXHOJIOTMH B MEIMIINHE, (PapMaIleBTHKE U OMOTEXHOJIOTHIY
o HampaieHuto 28.04.01 HaHOTEXHOIOTHH M MUKPOCHCTEMHAS TEXHUKA

HpeI[CTaBJIeHI/Ie HAaYYHbIX U TCXHUUYCCKHX
MOHSATUHI B po(hecCuOHATBLHO

OpPUEHTUPOBAHHOM JUCKypCe

(-DOpMI/IPOBaHI/Ie CIIOCOOHOCTH IIOHUMATb

0COOEHHOCTH MpeaACTaBICHUA HAay4YHBIX nu
TEXHHUYSCKNX IOHATHI B HMHOS3BIYHOM H PYCCKOM
TEKCTE B 00JIaCTH MHHOBAIIMOHHBIX TEXHOJOTHH B

MeAWIHE, (hapMaIeBTHKE ¥ OMOTEXHOJIOTHU

CooOmenne

@opMHUpOBaHUE YMEHUS CTPOUTH HA MHOCTPAHHOM

SI3BIKE BBICKA3BIBAHHE, coobIeHne Ha
IPEIOKEHHYIO TEMY Ha OOIICHAYYHYIO TEMATHKY B
00J1aCTH MHHOBAIIMOHHBIX TEXHOJIOTHH B MEIUIIMHE,

(dapmareBTUKe ¥ OMOTEXHOJIOTHH

Jloruka Hay4YHOT0 M3JI0KEHUS

CDOpMI/IpOBaHI/Ie YMCHUA IIOHHUMAThb
nparMaTuidCCKyr0 YCTaHOBKY TCKCTa W MOTHBBI,
OonpeaAc/Aromurue €ro COACPKAHUC W KOMIIO3HUIHIO

HHOA3BIYHOT'O HAYYHOI'O TCKCTA.

PedepupoBanue Tekcta

dopMupoBaHUE YyMEHUS BBIWICHITH KJIFOUYCBBIC
OTPE3KHU nepefaBas  IOJYYCHHYIO
UH(POPMAILIUIO C 33JJaHHOH CTENEHbIO CBEPHYTOCTHU B
dbopme pedepara u pedepara-oo630pa.

TEKCTa,

I'maBHas MBICTIE U ABTOPCKOC OTHOIICHUEC

cDOpMI/IpOBaHI/IG YMCHUA IMOHUMATH I'NIaBHYHO MBICJIb

TCKCTA, MMpOCICIKUBATL  Pa3BCPThIBAHUC  TCMBI,

PpacKpbiBasgd aBTOPCKOC OTHOIICHUE K TEMEC TCKCTAa

Pedepar

cDOpMI/IpOBaHI/Ie YMCHHA PE3FOMHUPOBATDH
MHOSI3BIYHBIM TEKCT B 00JIaCTH WHHOBAIITMOHHBIX
TEXHOJIOTMH W HAHOTEXHOJIOTHH B MCIHUINHC,
(I)apMaI_IeBTI/IKe n 6I/IOTCXHOJ'IOFPII/I, BbIpaxKas CBOC
OTHOIICHHUEC K COACPKAHUIO TCKCTA.

0630p

®opMupoBaHue yMEHMs Jenartb 0030p, H3Iaras

JTOCTYOKCHUS/TEHJICHIIMM ~ pa3BUTUS B 00JIacTH

WHHOBAIITMOHHBIX TEXHOIOTHI B MEOUIINHE,

(dapMmarieBTUKe U OHMOTEXHOJIOTUU

JlenoBas Oecena

dopMupoBaHNEe YMEHHs y4yacTBOBaTh B Oecene
npodeccuoHaIbHOI0/HayYHOTO/TIPOU3BOICTBEHHOTO
Xapakrepa
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HanmeHnoBaHMe I CHUILIMHbI

Puiiocopckue BONPOCHI B HAYYHbIX
uccae0BaHUAX

O0BEM TUCHUITINHEL

3 3E (108 gac.)

COJAEPKAHUE JTUCHUITJIMHBI

Pa3peinl

Tembl

1. Ponb ¢unocopun B
€CTECTBEHHOHAYYHOM JEATEIIbHOCTH

3HaueHue ¢bunocopun B pa3BUTUU
€CTECTBEHHOHAYYHOH JnearenbHOCTH. KoHmenmmun
B3auMOJIeiicTBUA (PMITOCO(UU U €CTECTBO3HAHMUS.
Oneparuu HaJl 3HAHUEM (BepOanu3zarus,
MeTadopu3aIus, CUMBOJIA3AIIHS,
KOHIICTITYaTM3allnsl, JOTU3AIMs, MaTeMaTH3alus) 1
CrocoObl  OpraHW3aliu  3HaHUSA (TEOpeTH3aIus,
UHTEpIpeTanus, uaeanu3anus, Gopmain3amus,
AKCTPATIOJISIIHS ).

OMIMPUYECKUI U TEOPETUUYECKUM YPOBHHU 3HAHMS.
['umoreTrueckoe  3HaHWe. MonenpbHOE  3HAHUE.
MounodyHnaMmeHTanu3m - nonudyHaaMeHTaIu3M.
OMIMPUUYECKUN U TEOPETUYECKU YPOBHU 3HAHMUA.
['umorernyeckoe 3HaHue. MozenpHOoe 3HaHUE.
MoHo(dyHIaMEHTAIH3M - MO (YHIaMEHTATH3M.
[Tpobnema OTBETCTBEHHOCTH Y4EHOTO 3a
UCIIOJIb30BAaHUE PE3YIbTATOB HAYKH (XUMHYCCKHE
HayKH, BoeHHoe 1eno). CouuanbHOEe HU3MEpEeHHE
ATUYECKHUX TPOOIJIEM XUMHUHU.

EctecTBeHHble Hayku Kak crienupuyeckue GhopMbl
MbIlUIeHUA. KareropuanbHO-TTOHATHITHASA CTPYKTYpa
KaK OCHOBa 000 €CTeCTBEHHOW HayKu (XUMUH).
OCHOBHBIC TIOHATHSI €CTECTBEHHOHAYYHBIX 3HAHHIA:
cyOcTaHIMs, MaTepusi, CUiia, MPOCTPAHCTBO, BPEMS,
JKU3Hb, Pa3BUTHE, 3aKOH MTPUPOJIHIL.

2. ®unocodpckue npobdiaembl (GU3NKUA U
XUMUH

dunocopust U XUMHSL: COOTHOLIEHHE MPOCTPAHCTB
3HaHus. MecTo XMMHM B Hay4HOW KapTHUHE MHpA.
dopmanuzanys XUMHYECKOTO 3HAHUS B  S3BIKE
MaTeMaTHKU U XUMUYECKOW CUMBOJIUKE.
CootHouenune ¢puzuku 1 punocoduu. Beinarommecs
¢busukn o poru  Purocopun B (HUIUIECKOM
MO3HAHUHU.

KBanToBas ¢pusuka u punocodusi.

Xumust W Qu3MKa Kak OOBEKTHl HM3y4YEHHUs
¢unocopun ectecTBeHHbIX HayK. Puiocodckoe
OCMBICJICHHE XUMHUH U (PU3UKU.

[lonnmaHnne NEPBOOCHOBBI BCEro CYIIETO 4Yepes
XUMHYECKHE MmeTadopbl B AHTUYHBIX
MpeICTaBICHUIX. AIXUMUS U ATPOXUMHUS KaK 3TaIlbl
CTAHOBJICHUS SI3bIKA XMMUYECKOTO 3HAHMS.
KonuenryanbHbie CUCTEMBbI
KOHCTPYMPOBAHUS JTOTMUYECKHUX Mozenen
XUMHUYECKOro 3HaHus (ydyeHHe 00 »dlIeMeHTax;
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CTPYKTYpHasi ~ XUMHUS, KHHETUYECKAas  XUMHMS;
KOHUEMIUN CAMOOPTaHU3AIH XUMUH ).
Meroaonoruueckue  OCHOBAaHUS ~ XUMHUYECKOU
peaIbHOCTH (aHAIUTUYECKas: U HKCIIEPUMEHTAIbHAs
XUMHUSA).

3. dunocodekoe OCMBICJICHUE
(bu3NYECKOro 1 XUMHUYECKOT0 3HAHUS

Ounocockre acneKkThl TEOPUH OTHOCUTEIBHOCTH
A.Dinmreiina.  Ilapagokcel  oOmiei  Teopuu
OTHOCHUTEJIbHOCTHU U KBAHTOBOM MEXaHUKHU.
Metononornyeckue 0COOEHHOCTH TMIOTIBITOK
CO3/IaHUSA  €IMHOM TeOMETPU30BAaHHOM TeopuUu
IpaBUTALMU U DJIEKTPOMATrHETU3Ma IO AHAJIOTUH C
OO6mieit TEOPUH otHocutenbHoCTH (I".Beiinsp,
A.Ditamrreitn, T.Kanyia u np.).

Odunocockoe ocMmpicieHHE (U3MUECKOTO 3HAHUS
B.T'eiizenoeprom u D.llpeaunrepom (moctpoeHue
enuHoi ¢usznueckoil Teopun). I'eomeTpoaHAMUKH
Jx. Yunepa.

Enunast Teopust kak Teopusi 00beIMHEHHS YEThIpeX
¢bynnamenTanbHbeIX B3anMoaeicTBuil. C.BaitHOepr:
MEYTHI 00 OKOHYATENHbHON TEOpHUH.

Teopus cynepcrpyH. CTpyHHasi KOCMOJIOTHS.
®dunocockoe ocMbICTIEHHE HAHOTEXHOJIOTHI, pOJib
HAHOTEXHOJIOTHH B Pa3BUTUU HAYKU M TEXHUKH.
OteuecTBeHHAas Tpaauuus ¢bunocodckroro
OCMBICIIEHUS XAMHUYECKOTO 3HAHUA (M.B.
JlomoHocoB, A.M. bytnepos).

[IpenenbHOE  CTPYKTYpHUpOBAaHUE  XMMHUYECKOM
KapTMHbl Mupa B Tabmune osnemeHTtoB JI.U.
Menneneena.

dunocodckoe OcMbICICHHE (QUIMUECKOTo 3HAHUSA
O.penunrepa, A.DuHmrelina, B. I'eiizen6epra.
Penpe3zeHTanysi XMMHUYECKOrO 3HaHHUA B OUOJIOTHH
(P.C. Kapniuuckas, C.B. Meiien).

OKCIIEpUMEHT U WHCTPYMEHTAJbHBbIE METOJbl Kak
CIIOCOObI KOHCTPYHPOBaHUS XAMHAYECKOH
peanbHOCTH (5. XaKuHr).

®dutocopckoe OCMBICIEHHE XMMHUYECKOTO 3HAaHUS B
pabotax H.J. 3enunckoro u ®.A. Kekyrne.
®dunocodckoe 0OCMBICICHHE XUMUYECKOTO 3HAHUS B
paborax A.JI. JlaByasse, K.JI. beprose.

«Cmeptb punocopumn» - B3rasasl C. Xokunra, JI.
MnonunoBa, C. BaiiHOepra Ha COBpPEMEHHYIO
¢unocoguto. P. @eitnman u punocodpusi.
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HanMmeHnoBaHMe IHMCHUILIMHBI

OCHOBBI CTATUCTUKHU U NMporpaMMHupoBaHuA

O0BEM TUCHUITINHEL

3 3E (108 gac.)

COJAEPKAHUE JTUCHUITJIMHBI

Pasznenl Tembl
W30pannbie  Bompochl  Teopuu | 1.Teopum  BeposiTHOCTEH: YCIOBHBIE  BEPOSTHOCTH.
BEpPOSITHOCTEMN OrnpeneneHue yCIOBHOW BEPOSITHOCTH, opMysa MOTHOU
BeposiTHOCTH,  (¢opmyna  baiieca.  HeszaBucumocThb
COOBITHH.

2. Teopus BeposiTHOcTel: CirydaliHasi BeTuIrHa, QYHKITHS
pacnpezeneHus. MaTemMaTHuecKOe 05KUJaHUE, TUCIIEPCHS,
KOppeJsiIys, KOBapualllu, UX CBONCTBA.

3. Teopust BepositHOCTEl: OCHOBHBIE TEOPEMBI TEOPHHU
BeposaTHocTel. HepaBeHcTBO UeObimieBa. 3akoH OOIBIINX
yucen. LlenTpaibHas npenenabHas Teopema.

4. Teopus BepostHocrei: Pacnpenenenus. CtangapTHbie
JUCKPETHBIE U  HENPEpPbIBHBIE pacCHpeleieHus, HX
MaTeMaTHUYeCKue OXXKHUJAHUS, AUCIEPCHH K CBOWCTBA
(OuHOMMaNBHOE, PaBHOMEpPHOE, HOPMAJIBHOE,
MyacCOHOBCKOE, TOKa3aTeNbHOE, TEOMETPUUECKOE).

5. Teopust BepositHoctei: [lonstue o menu Mapkosa.
CranmoHapHOE COCTOSIHUE.

CraTHUCTHKA ¥ aHAJIN3 JaHHBIX

6. Craructuka W aHanM3 JaHHBIX:  BrIOopka,
MpaBI0TI0I00HE.
7. Cratuctuka ®W a"aan3 gaHHblx:  OlleHUBaHue

napamMeTpoB pacHpe/eeHul,
MpaBIoMo00MsI.

8. Craructuka ®W aHaau3 JaHHBIX:
WHTEPBAJIbI.

9. CratucTuka W aHaiau3 JNaHHBIX: OCHOBHBIC ITOHSATHSA

METOA MAaKCHMaAJIbHOI'O

JloBepurenbHbie

MamMHHOro oOyuyeHus. OrtnoxxkeHHass BbIOOpKa, ee
HEIOCTATKH. Kpocc-Banupanus. Leave-one-out.
[TepeoOy4eHHOCTD.

10. Cratuctuka u aHanu3 nAaHHbIX: Knacrtepusanusi.
Anroputm K-Means. OnieHkn kauecTBa KiacTepu3aluu.

[TporpamMmmupoBanue u
ANTOPUTMBI

11. IlporpaMmupoBaHue, aarOpUTMbl U aHAIU3 JIAHHBIX.
IIpocreiimne KOHCTPYKIUMU SA3BIKA MPOTPAMMHUPOBAHUSA.
[Muknel, BeTBIEHUS, peKkypcus. 12. OCHOBHbIE KOMaHbI
UNIX.

13. IIporpaMMupoBaHHe U aJITOPUTMBL: IBOUYHBIN TOUCK
U JICPEBBS TOUCKA. XOII-TaOTUIIBI.

14. TIporpammupoBaHue M aiaropuT™mbl: I'padsr, 00xon
rpada B IIMPUHY U B TIIyOHUHY.

15. TporpammupoBanue u anroput™mel: COPTHPOBKH,
CpeIHssA U HauXy/AlIasi CJI0)KHOCTh aJlfOPUTMOB.

16. IIporpammupoBanue U anroputmsbl: PerynspHbie
BBIPAKEHUSI.
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HanMmeHnoBaHMe IHMCHUILIMHBI

AKTyaJIbHbIe NIPO0JIeMBbI COBPEMEHHOM
HAHOTEXHOJIOTHH

O0BEéM THCHUILINHBI

3 3E (108 uac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3pennl

Tembl

KonaparseBckue BOJIHBI 51
TEXHOJOTHYECKNE YKJIA]IbI

[uknuyeckoe pa3BUTHE MUPOBOM SKOHOMUKH. KoHenuus
H.JI.KonnpareeBa.  ['moOanbHblii  nemorpadudeckuit
nepexon. MuaycrpuanbHas U mocTUHIyCcTpHalibHas (asza
pa3BuTHsA. I ' yMaHUTApHO-TEXHOJIOTMYECKAsk PEBOJIIOLUS

HanorexHonornueckas
VHHIMATUBA U €€ MECTO B paMKax
texHonoruut VI yknana

@yH/1aMeHTaIbHAS u MIPUKJIaHAs HayKa.
[TpunuunuanbHble TpoOJIeMbl B 00JaCTU TEXHOJIOTHH
koHima XX Beka. Ilporpamma P.Cmomnm  pa3Butus

HaHOTEXHOJOTUI. HaHOTEeXHOJIOTHYECKUE WHUIMATUBLI

BEJYLIUX CTPaH.

DyHIaMEHTAIbHBIE 3a1a4u B
o0jacTu HaykKHu O MaTepuaiax Hu
HAHOTEXHOJIOTUHU

KoncTtpynpoBanue MaTepUAJIOB. MenpeneeBcKui
CKpUHUHT. HOBBIE mpesicTaBiIeHuss 0 CTPYKType MaTepUH.
3a mpenenaMu 3J€MEHTApHOW (QU3UMKU TBEPAOrO Teja.
['eHeTnueckue ajiropuTMbl M MHOTONAapaMeTpHuecKas
OIITUMMH3al KA.

AOCOIIOTHEIE MaTcpHrabl n
OUKINYCCKAasa SOKOHOMHKA

Konnenmus abcomoTHbIx MarepuanoB P.Deiinmana. Ee
MPUHIMITAATBHBIE orpanndeHus. Dddekr Pebunmepa.
Hyxubl 11 Ham abcomioTHble MaTepuainbl. KoHmenmus
MUKJINYECKOM S9KOHOMHKH.

[IpoGmembr  pecypcoB, Oyayiee
PELMKINHTA ¥ MUPOBasi IMHAMHKA

HoBas crTpateruss mnpupoaononb30BaHUsA. 3aMKHYThIE
MIPUPOIOTIOI00HBIE IUKIIBL. OTpaHUYeHUS TI00ATU3AIUN U
COMEPHUYECTBO B 00IACTH TEXHOIOTHIA.

Mukpo- W HaHODJIEKTOPHUKA —
NEePCHEeKTUBB! U (PyHIaMEHTaIbHbIE
OTpaHUYCHUSA

Pa3BuTue BeruMciIuTeIbHON TEXHUKH. [lepexon oT MUKpO-
K  HaHOdJNeKTpoHHKe. Kpuszuc  monynpoBOJHHKOB.
[TepcrieKTUBBI UHTEPHETA BEILICH.

HckycctBenHslit  uHTenekT u | [IpeacraBnenuss o reHome. HepemeHHble npoOiIeMbl
HAaHOTEXHOJOTHH.  MeMpuctopsl, | reHeTuku. [Iporpamma «I'eHOM yenoBekay u €€ BIUsIHUE Ha
JIHK-Bb1UnciieHus, npyrue | paznuusbie chepsl xkuzHenesrenbHocTu. [Ipornos Jlema u
rapagurMbl MEPCIIEKTUBBI ABTOABOIIOLNY.

[Ipoekt «KonHekToM uenoBeka». HelipoHHble ceTH,

anropuTMel pacrno3HaBanusi 0opaszos. JIHK Berumncienus.
bonpime MIPOEKTHI n | Konnenmus TPaHCTyMaHU3Ma. Xomo-zeyec.
HaHOTeXHOJOTHH. [IpoekT «I'eHoM | DyHIaMEHTAIbHBIE OTpaHUYCHUS. Konnenmms
yenoBeka», MpoekT «KonHekTom | dyTypomoka u peakuuss oOmecTBa Ha  OBICTpBIC
JeI0oBEKaY. M3MCHCHHS.

COI_[I/IaJ'IBHBIe PUCKHU U ICPCIICKTHUBLI
pPa3sBUTHA HAHOTEXHOJIOTHI 1 BCETO
VI TeXHOI0rn4eCcKOro YKJIaga

[TpoekTbl Oynymiero U posib HAHOTEXHOJOTHH B HSTUX
npoekTax. YenoBeueckoe H3MepeHUE TEXHOJIOTUYECKOTO
nporpecca.
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HanMmeHnoBaHMe IHMCHUILIMHBI

MeHexxMeHT B IPO¢eCCHOHAIBbHOM 1eATeIbHOCTH

O0BEM TUCHUITINHEL

3 3E (108 gac.)

KpaTKOG COACPKAHNE JUCHUIIIINHBI

Ha3zBanmue pa3nesioB (Tem)

KpaTkoe coaepkaHue pa3aejaoB (TeM) AUCHHUIIINHBI

JMCIMILTHHBI

Conepxxanue noustus | [loHsiTue MEHEIKMEHTa, €ro colepkKaHue M MECTO B
«MEHEHKMEHT. DYHKIUU | CUCTEME COLMATIBLHO-3KOHOMUYECKHX KaTerOpHid.
MEHEeIKMEHTA. OcHOBHBIE 4YEpPThl M XapaKTEPUCTUKU MEHEIHKMEHTA.

XapakTeprUCTUKHU MEHEKepa U MpeIpUHUMATEIIS.

Opranu3anroOHHO-TIPABOBbIE (POPMBI
BeleHus Onu3Heca

Opranu3anroHHO-TIpaBOBbIe (OPMBI BeeHUs] OM3HEcCa B
P® (cormacno I'paxmanckomy koaekcy P®). IlonsTue
OpraHu3alli, €¢ OCHOBHBIC BUJAbI M mpu3Haku. OOmue
XapaKTePUCTUKU OpraHu3aluyd. BHYTpeHHSS ¥ BHEUIHSS
CpeJla OpraHu3aluu.

JKu3HEHHBIN UK OpraHUu3alliH.

XapakTepucTUKa OCHOBHBIX M3MEHEHUH, MPOUCXOIAIINX
B OpraHHU3alMM B XOJ€ €€ )KU3HEHHOI'O IMKJIA, COrJIaCHO
mogensim M. Anuzeca u JI.I'pelinepa.

Muccusa xoMmmanuu.

Muccus KOMIIaHHUH. Tumsl Muccun

(hapmalleBTUUECKUX KOMITAHUH.

MHCCHH.

Motusanusa
YIpaBJICHHUS.

KaK byHKIUSA

XapakTepucTUKa COJIEPIKATEIBHBIX TEOPUH MOTHBAIUU
(A.Macnoy, ®@.I'epudepr u ap.).

JIuniepcTBO U pyKOBOJICTBO.

[TonsTue nuaepcTBa u pykoBoAcTBa. CTUIIN yIIpaBJICHHUS.
[TonsiTMe  ympaBlIeHYECKMX  pEmIeHMH M HuX
KJIaCCU(UKALIUSL.

YnpaBrneHue npoeKTaMu.

CxoJcTBa M pa3auyus MIPOEKTOB U OM3HEC-TIPOLIECCOB.
3auHTEpECOBAHHBIE JTUIA TPOEKTA U UX PYHKIIUHU.
IIpoekTHasa komanaa. IIpouenypa nocTpoeHus KOMaHIbI.
Cxema ympaBieHHs] IPOEKTHONM KOMaHIOW (yrnpaBieHUs
HEPCOHAIIOM).

CTpaTel"I/I‘leCKI/Iﬁ MCHCIP)KMCHT

MapKkeTHHTOBbIE CTpaTeruu. MeToIbl MapKEeTHHTOBBIX
uccienoBanuii. Ananu3 BHemHeH cpeas! (STEP — anamus
v PEST — ananu3z). SWOT — ananus.

Opranmzanuonneie  mporeccsl B | [JlemoBoe obOmienne. Dopmbel  nemoBoro  oOIIeHUS.

MEHEIKMEHTE Opranuzanus coOpanuil u aenoBbix Oecen. [lyOonuunble
BbICTYIUIEHUs. OcoOeHHOCTH MeHeIKMeHTa SnoHuu,
CHIA, I'epmanun, [IBenumn.

MeHeKMEHT ITepcoHala KanmpoBas  momutuka.  IlpuHuunsr  oOmeHus ¢
IIEPCOHAJIOM.

KoH(panKTHOCTH B MEHEIKMEHTE Koudnukronorusa. Buasl ¥ nOpuyuHbBl  KOHQIIMKTOB.

Crtunmm pazpemenust KoHGukTOB. CTpecc. YmpaBieHue
cTtpeccamu. MeTob1 00pHOBI CO CTPECCOM.

TaiiM-MeHeDKMEHT B JIEITEILHOCTH
repcoHasna

TaiiM-MeHEeIKMEHT B JeSITEeIbHOCTU nepcoHala.
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HanMmeHnoBaHMe IHMCHUILIMHBI

OxpaHa 00beKTOB HHTELJIEKTYAJIbHOMI
COOCTBEHHOCTH

O0BéM QUCLHUATUIHHEI

4 3E (144 uac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3gennl Tembl
ITpaBoBbIE OCHOBHI | ['paxxpganckuii kogekc Poccuiickoin @enepanuu. Yactb
UHTEIJIEKTyanbHOM coOctBeHHOCTH | IV. TlpaBa Ha pe3yibTaThl HMHTEUICKTYaJIbHON
HC). NEITEIbHOCTH. OO0BEKTEI MHTEIJUIEKTYyJIbHOMN
COOCTBEHHOCTH.
MexnyHapOaHbIE COTJIAIICHUS 10 MeXIyHapoJIHOE  COTPYAHHYECTBO B  00JacTH

OXpaHe MHTEIUICKTYaIbHON
COOCTBEHHOCTH.

HHTeHHeKTyaHBHOﬁ COOCTBEHHOCTH.

[TaTenTHOE TIPaBO.
OOBEKTH TAaTEHTHOTO MPaBa.

[TarentHoe paBo. OcHOBHBIE TTOIOXKEHUs. [aTeHTHBIE
npaBa. OOBEKTHl TNaTeHTHOro mpasa. M3o0perenue.
[Tonesnast monens. [lonyyenne narenra. [lonaep:xanue
neiictBus naTeHToB. [Ipekpaiienue u BOCCTaHOBIIEHUE
neiictBus nmarenTa. [IpombliieHHas COOCTBEHHOCTb.

N300perenune. CocTaBieHHE 3asBKH
Ha U300peTeHHE.

N3o00perenue. YcaoBus MaTeHTOCIIOCOOHOCTH. 3asBKa
Ha mareHT. CocTaBleHHE 3asBKH Ha HU300peTeHHe
(odopmiieHue 3asBICHUS Ha I0Jady, COCTaBJICHHE
ornucanus, (POpMyIbl, BEIOOP IPOTOTHIIA).

[TaTenTHBIE KCCIIETOBAHMS.

[TarentHpie uccaenoBanus. [latenTHas wHOOpMAIIHS.
[IpoBenenue maTeHTHOro moucka: paboTta c 0Oazoit
naHHbelXx Pocnatenta. basbl ngaHHBIX 3apyOeKHBIX

MaTeHTHbIX BenoMcTB. OdopmieHue oT4era o
IIATCHTHBIX UCCICAOBAHUAX.
Ocob6ennoctu narentoBanus B chepe | OcoOGeHHOCTH MaTEHTOBAHUS 00BEKTOB

HayKOEMKHX TEXHOJIOTHIA.

HaHOTEeXHOJOruu. OcoOEHHOCTH MaTEeHTOBaHUS HOBBIX
XUMHAYECKUX COEIMHEHUH. OcobenHoctu
NaTeHTOBAHHUS 00BEKTOB OMOTEXHOJIOTHH.
Oco6eHHOCTH TATeHTOBAaHUS B 00J1aCTH (papMalleBTUKU
U MEJTUIMHBI.

ABTOpCKOE paBo. OOBeKTHI

ABTOPCKOI'O IIpaBa.

CpeactBa MHIMBHIyanu3allud U
npupaBHeHHbIe K HUM PUJI

JInIeH3NOHHEIN JIOTOBOP

IIPaBOBOMI MHCTPYMEHT

KakK
nepegayn
IpaB Ha MCIOJIb30BaHHUE PE3YIIbTATOB
HHTeJ’IJ’IeKTyaJ'IBHOfI ACATCIIBHOCTH.

[IpaBoBass oxpana ©6a3 pgaHHbIX B Poccuiickoii
denepanuu. l'ocynapcrBenHast perucrpanus
nporpamm OBM.

CpencTBa HHAMBUAYAIU3ALUU U IPUPABHEHHBIE K HUM
pe3yJIbTaTHhI MHTEJJIEKTYaJIbHOM JESATEIIBHOCTH.
ToBapublif 3Hak. Byl (popMbl) TOBapHBIX 3HAKOB.
JInueH3noHHbIE JIOTOBODPA. Knaccudukarnus.
Odopmnenue. Horosop 00 OTUYXKJICHUH
HCKJIFOYUTEIIBHOTO Ipasa. [Iponaxa-3akynka
JIAIIEH3UH.
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HanmenoBanue JMCHUILIHHBI

OcCHOBEI KBAHTOBOI MEXaHUKH U
puzuveckoi xumMumn

O0BEM TUCHUITINHEL

5 3E (180 gac.)

COJAEPKAHUE JTUCHUITJIMHBI

Pa3peanl TeMmbl
OCHOBBI TEPMOJMHAMUKH. [Tpeamer TEPMOJIMHAMUKH. Tunsl
TePMOJAMHAMUYECKUX cHUCTeM. [loHaTHe O

byHKIMAX coctosiHUA. MeanbHblil ra3, 3aKoH
Hanpbrona. 0 m | Hayasa TepMOAMHAMMKM.
[Tpuno>keHre nepBoro Hayauia TEpMOJAUHAMUKHI
K pa3IM4HBIM IpoueccaM. TemioeMKoCTb.
[TonsiTe cTaHAAPTHOM COCTOSIHUM BELIECTB.
apdekra  oT
temneparypsl. 3akoH Kupxroda.

3aBUCUMOCTH TEIUIOBOTO

CrarucTuuecKkuil NoIX01 K TepMOJANHAMUKE.
BeposatHocTs, suTponusi. OOpatumble U
HeoOpaTuMeble Tiporiecchl. I1 Hagano
TCPMOAUHAMUKH.

CraTtucTudueckas HHTCPIIPCTAIUA OHTPOIIUH.

9HTpOHI/I$I CMCIICHUA  HMACAJIBHBIX  I'a30B.

OOparumble ©  HeOOpaTUMBIE  IPOIECCHI.

OHTpomnus MEpPEXOoAHOro cocrosiHus. Bropoe
HA4ajuo Tpetbe

TCPMOANHAMHKHU. Ha4daJio

tepmoanHamuki. [locrynar I1nanka.

TepMO,I[I/IHaMI/I‘leCKI/Ie INOTCHI UAJBI.

Ouneprus ['enbmroneia. Oueprusi ['uG6ca.
Kputepru camMonpon3BOIILHOCTH TPOIIECCOB H
paBHOBECHsI ~ CHUCTEMBl  TPH  PA3THYHBIX
YCIIOBUSAX. 3aBUCUMOCTh dHepruu ['mbbca oT
TEeMIIEpaTyphl U 1aBiaeHus. Y paBHeHue [ nboca-
I'enbmrosnsia.

TepMonHaMHKa XMMUYECKOTO PABHOBECHSI.
YpaBHEHHE U30TEPMBI XMMUYECKOU pPEaKIUH.

Pacnipenenenne Makcsema — bonpnMana 1o
KUHETHYECKUM DJHEPrusiM TNpU IOCTOSIHHOM
TeMmIeparype. VYpaBHeHUe U30TE€PMBbI
XMMUYECKON peakuuu. YpaBHEHHE H300aphbl
XUMU4eckol peakiuu Bant-I'odda.

['ereporennsie paBHOBecus. [IpaBmiio da3
I'n60ca.

[Tonssitue o  ¢aze.

yCJIOBHSL paBHOBecus (as3.

TepmoanHamMuueckue
[IpaBuno a3
I'n66ca. PaBHOBecHs B OJHOKOMIIOHEHTHOM
cucreMe. Jlmarpamma

COCTOSIHHUA BO/JIBI.

VYpasuenue Knaneiipona-Knaysnyca.

PaBHOBecus B 6I/IHapHBIX TCTCPOTrCHHBIX

JnarpaMma niaaBKOCTH € MPOCTON IBTEKTUKOM.

CUCTEMAX. KpuBble oxnaxiaeHus OWHApHBIX cMecei
pa3aM4HOro cocTaBa. KpuBble KpucTamm3anuu
pacruiaBa.

PactBOpBHI. XKunkue pactBopel. Jlmarpamma KuIeHUS.

Paznenenune xunkux cmecerd. Ileperonka.
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OrpaHMYeHHO CMEIIUBAIONIUECS JKHJIKOCTH.
DKCTpaKIus.

Kucnots! u ocHoBanus. bydepnbie pacTBOpBHI.

Teopun KUCIOT W OCHOBaHMH: AppeHuyca,
bpencrena-Jloypu, Jlsrouca. Jluccoumanus
KHCIIOT M OCHOBaHWU. BydepHbie pacTBOpPEIL.
pH Oydepnoro

TurpoBanue

Omnpenenenun

Bydepnas
KHCJIOT CUJIbHBIMU OCHOBAHUSIMH U HA00OPOT.

pactBopa.

€MKOCTb. Cl1a0bIX

CuIbHBIE NEKTPOJIUTHI.
DNEKTPONPOBOIHOCTb.

Kynona. DIJIEKTPOIPOBOJIHOCTb.
AJIEKTPONPOBOTHOCTH oT
koHneHTpauuu. [Iposoauuku [ u Il pona.

3akoH
3aBUCUMOCTE

Onekrpoasmxyimas cuna (31C) u
SJICKTPOAHBIC TIOTCHIUAJIBI.

3aBHCHMOCTD QJICKTPOAHBIX IOTCHIHUAIOB OT

AKTUBHOCTEM  KOMITIOHEHTOB  DJIEKTPOIHBIX
peaKuum. YpaBHeHue HepHcra.
OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIN 3JIEKTPO/.
N3mepenne D/IC.

XuMHUecKasi KHHETHKA.

OCHOBHBIE TOHATHS XHUMHYECKOM KHHETHKH.
CkopocTh XUMUYECKOU peakiuu. dopmanbHas
KMHETUKAa TPOCThIX  peakuuid. MeToabl
OIpeAeIeHUs

MHTETPAIbHBINA, TuddepeHnanbHbIi. Biusaue

MOpsA KA pEaKLHii:

TEMIIEpaTypsl  Ha XUMUYECKON
peakuuu. Ilukn bopa-T"aGepa.
AppeHnnyca.

CKOpOCTh
YpaBHeHuUE

KuneTnka ci0XHBIX XUMHUYSCKUX peaKHHﬁ.

OO6patumsle peaxkuuu. [TapannensHble

pPCaKkuu. IlocnenoBaTenbHEIC pCaKkunu.

Teopm{ KHHCTHUKU O6paTI/IMI>IX XUMHUYCCKUX

[ToBepXHOCTHOE HATSHKEHHE JKUAKOCTEH.
AncopOrusi.

peakuuii: Teopuss OMHAPHBIX COYAApPEHUH,
TEOpHsI aKTUBHOTO KOMILJIEKCA.

IToBepxHOCTHAs DHEPrus I'n66ca.
[ToBepxHOCTHOE  HaTsDKeHHE.  AncopOrus.

Ypasuenue aacopOuuu ['n66ca. AncopOrus Ha
TBEpAbIX copOeHTax. Teopuu aacopOIuu.

Konmonagnoe cocTosSHHIE BENIECTBRA.

[Ipupona wu kiaccuukamusi AUCIEPCHBIX

CHCTEM. MOJ'IGKy.]'IprHO' KHHCTHYCCKHE U
PEOIOTHUICCKUEC CBOICTBaA KOJIJIOUOHBIX CHCTEM.
MGTO)II)I MOJIYYCHHA W OYUCTKH KOJUIOMIHBIX

pacTBOpPOB.

BricokoMoneKysipHbIE BEIIECTBA U UX
pacTBOPBL.

Knaccudpukanus BMC. da3oBbie COCTOSIHHS
BMC. CaoiictBa pactsopoB BMC. T'enmu u
CTYyJIHH.
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HanmenoBanne JUCITMITIINHBI

OcHoBbBI (papManeBTUYECKON TEXHOJIOTUH U
HAHOTEXHOJIOTHH

O0BEM TUCHUITINHEL

5 3E (180 gac.)

COJAEPKAHUE JTUCHUITJIMHDBI

Pa3nennl

TeMBI

Beenenne B (apmareBTHYECKYIO

TCXHOJIOTHIO.

dapmaneBTHUECKasi TEXHOJIOIMs Kak Hayka. Llemu u
3agaund. OCHOBHbBIE TOHATHS U TepMuHbl. HopmaTuBHas
06a3a.  OCHOBBl  IIPOM3BOACTBA  JIEKAPCTBEHHBIX
IPEnapaToB B YCIOBHUIX XHUMHKO-(apMareBTHYECKOTO
npou3BojAcTBa. buodapmanus kak HampaBieHHE B
(bapMmareBTHYECKON TEXHOJIOTHH. [lonsarue
TEparneBTUYECKON HE3KBUBAJIEHTHOCTH JIEKAPCTBEHHBIX
CPENCTB. Hamnpasnenus O6rodapMarieBTUIECKIX
HUCCIEeOBaHUN

Krnaccudukanum
dbopm.

JICKApCTBCHHBIX

Knaccugukaius mo arperaTHOMy COCTOSIHUIO U IYTSIM
BBeZieHHsA. OcoOble TpeOOBaHUS K JIEKapCTBEHHBIM
dopMaM IS SHTEPATBHOTO M IAPEHTEPATHLHOTO
BBeZieHns. Kiaccudukanust gexkapcTBeHHbIX (GopM Kak
JMCTIEPCHOHHBIX CHCTEM.

BcnoMorarensHble  BeliecTBa M MX
UCIIOJIb30BaHUE B (hapMaIlnu.

KommnoneHTsl JIEKapCTBEHHOMN (bopMBI.
BcnomorarenbsHbie BEIIECTBA. Bnusinue
BCIIOMOTATENbHBIX BEIIECTB Ha OHOJOCTYIHOCTh U
CTaOMJIBHOCTh JIEKAPCTBEHHBIX (opM. TpebGoBaHus,
MPEIbSABISEMbIE K BCIOMOTATEIBHBIM  BEIIECTBAM.
Knaccudukanus u HoOMeHKIaTypa.

JlexapcTBeHHBIE bopmbl C
YIPYTOBS3KOIUIACTUYHOM Cpelon

Mazu. OcHOBHBIE KOMIIOHEHTBI Ma3el. MazeBble OCHOBBI
(BoxHBIE M HEBOJHBIE). TpeOoBaHus, MPEAbSBIIEMbIE K
MazsMm.  Cynmnoszutopun.  OCHOBHBIE  KOMIIOHEHTHI
CyNIO3UTOPUN OCHOBBI. IIpomsInieHHOE
pon3BOJACTBO. OCHOBHBIE TNPUHIMIBI M anmnaparypa.
KonTponp kauectBa. YmakoBKa, TpPaHCIOPTUPOBKA U
XpaHEHHUE.

TepaneBTuyeckue a3po30JH. OnpeneneHre ¥ NPUMEHEHHE  TepaneBTHUYECKUX
a’po30J1en. DU3UKO-XUMUYECKHE CBOIICTBA,
CTaOMIIBHOCTD a’po30JIeH. OcobenHoctu
pacupeneneHns a’po30JIed B JIBIXATENbHBIX ITYTSX.
Tumbt pacIbUTUTENEH. Oo6opynoBaHue ISt
MIPOM3BOJICTBA HAHOTIOPOIIIKOB. OcobenHocTr
IPOM3BOJICTBA.

BKCTpaKHI/IOHHI)Ie JICKApPCTBCHHBIC 3KCTpaFI/Ip0BaHI/Ie PaACTUTECIIBHOTO, KHUBOTHOTO,

npenapatbl. HacTOWKU. DKCTPAKTHI.

MHUKPOOHOJIOTUYECKOTO ChIpbsi M KYJIBTYphl TKaHEH.
[TonroroBka chIpbs Ui SKCTparupoBanus. TpedoBaHus,
IIPEbABISIEMbBIE K JKCTPareHTy. Crioco6b1
JKCTparupoBaHus.  BblgeneHune  MHAMBUAYAIbHBIX
OMOJIOTUYECKH aKTUBHBIX COCMHEHUI U BKIIIOUEHUE UX
B JIEKAPCTBEHHBIC (HOPMBI C HAMIPABICHHOM TOCTaBKOM.
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Knaccudukanus, momydyeHne W CTaHIAPTU3ALMUSL
HACTOCK, KHUJIKUX, CYyXUX IKCTPAKTOB.

HNHBEKIIMOHHbIE nekapcTBeHHble | Onpenenenue, XapaKTepUCTHKA u CBOICTBa

npenaparsl. WHBEKIMOHHBIX  mpernapaToB.  [IpousBoactBo U
KOHTpOJb KadecTBa. TpeOoBaHMS K HMHBEKIMOHHBIM
JIEKapCTBEHHBIM (hopMaM. XpaHEHHE.

XKunkue nexkapcrBeHHsle  Qopmebl. | Onpenenenue, XapakTepUCTUKa M OOIIME CBOWCTBA.

CycneH3uu U 3MyJIbCUU.

ArperatvBHasi, = KMHETUYECKas, KOHJCHCALIMOHHAs
YCTONYMBOCT, XapaKkTepu3yrolue ¢buznko-
XUMHUYECKYIO CTAOMIIBHOCTh CYCIIEH3UI U AMYJIbCUH KaK
IFETEPOreHHBIX CcUCTeM. DakTopbl, BIUAIOIIME Ha
OMONOCTYIIHOCTh ~ JICKAPCTBEHHBIX  BELIECTB B
CYCIIEH3HUAX u OMYJIbCHSIX. TpeboBanus,

MNPpEABABIACMBIC K CYCIICH3UAM U SMYIIbCUSIM. MeTtob1
IMOJIYYCHHA U OLICHKA Ka4CCTBA.

TBepable nekapcTBeHHble  (opmel. | Tabnetku. Omnpenenenue. XapakrepucTuka. Buasl u
JlexapCTBEHHBIN (bopMBI c | HoMekiarypa Tabmerok. TeopeTndeckue OCHOBBI
MOAU(UIIPOBAHHBIM tabnetupoBanusi. CTaiuu TEXHOJIOTHUECKOTO MpoLecca.
BhICBOGOKIeHHeM. HanotexHomoruuy B | ATNapaTypa. Texnomornaeckue CBOJCTBA
CO3aHMM TBEPIBIX JIEKAPCTBEHHBIX tabnetupyembix — MarepuanoB. OlLieHKa  KayecTBa
bopm c MO (UIMPOBAHHBIM Ta0bJIETOK. Hcnons3oBanue CaHMPYIOIINX
BEICBOGOAICHITEM. HAaHOTBEPJAOMEPOB U  AHAIUTHUKO-TEXHOJOTMYECKUI
komiuiekc ACM NTI Spectra B n3ydeHn# nNoBepXHOCTH
tabnerok. Karcymsl, miacTelpu ¢ MOJU(PUIMPOBAHHBIM
BBICBOOOKICHUEM. [Ipumenenue, 0COOEHHOCTHU
KOHCTPYKLIMM M CBOICTBa JIEKapCTBEHHBIX (GOpM C
MOAUGUIIPOBAHHBIM BEICBOOOKICHHEM.
Hoctrxenus ¢dapmaneTrueckoi | JlekapcTBeHHbIE (POPMBI U3 MUKpOKarcyil. JIMmocomsl.
TEXHOJOTMU TI0 CO3/IaHHI0O HOBBIX | TPaHCIIOPTHEIE JIEKapCTBEHHbIE CUCTEMBI.
JIEKAPCTBEHHBIX (bopM C HponeKapCTBa. DU3HKO-XUMHYIECKHE CBOMCTBA
HCIIONB30BAHMEM  HaHoTexHooruii. | PapMaKkoiIoruyecku 3HaYMMbIX HAaHOYACTHULl. AJpecHas

AnpecHass JOCTaBKa JIEKApCTBEHHBIX
CpPEICTB.

JIOCTaBKa JIEKapCcTB ¢ Tomolbelo  Stealth-numocom.
HanpasnenHelii  TpaHcmopT — OHOAErpaaupyrOLIUX
IIOJIMMEPHBIX ~ HaHouacTHl. BopopacTBopumble WU
KOJUIOMJIHBIE (POPMBI «aPECHBIX)» HAHOYACTHIL.

Hanouactuist u
HAaHOCTPYKTYPUPOBAHHBIE MAaTEpPUATIBI
B OMOMEIUITMHCKUX HMCCIEIOBAHUSIX U
dapmarumu. AnpecHass OCTaBKa
JIEKapCTBEHHBIX CPEJICTB.

CBs3b CTPYKTYpbl HAHOUYACTHUI[ C UX OMOJIOTHUYECKUMU
addexramu in Vivo u in vitro. ObIme 3aKOHOMEPHOCTH
u 0COOEHHOCTH (apMaKOKMHETHUKH u
dbapMakoIMHAMUKYA HAHOYACTHUII, OMpeIesieMble HX
pa3Mepamu. YacTtHbie clIy4au YCHEIIHOTO
(bapMaKoIOTHYECKOT0  TPUMEHEHUS  HAHOYACTHII.
[TpumeHneHne HAHOYACTHII B MEIHIINHE.
HanomnpoBonoku, yriepoaHble TPYOOKH, KBAHTOBBIC
TOUKH, (QyJIepeH-coep Kalle JUraHabl, 1eHAPUMEDBI.
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HanmenoBanue JMCHUILIHHBI

Buorexnosorns u 0OMOHAHOTEXHOJIOTUSA

O0BEM TUCHUITINHEL

5 3E (180 gac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3pennl

Tembl

CoBpeMeHHAsE OMOTEXHOJIOTHS B CO3JaHUH H
MIPOU3BO/ICTBE JIEKAPCTBEHHBIX CPEICTB

Pons  OworexHosoruu B
bapmanuu.

COBPEMEHHOM

[TonsiTe 0 OMOO0OBEKTAX-TTPOAYIIEHTAX
(MuKpOOpraHu3Max ), UCIOJIb3YeMbIX B
IIPOM3BO/JICTBE JICKAPCTBEHHBIX CPECTB.

Knaccudukanusa wmukpoopranuzMoB. OOMeH
BEIIECTB M MHUTAaHUE MHUKPOOPTaHU3MOB.
MeTtabonu3mM MHUKPOOHON KJIETKH, HMPUHLHUIIBI
€ro peryJaupoBaHusl.

Metoapl  KylIbTUBHPOBAaHHUS ~ OMOOOBEKTOB-
OPOAYLUEHTOB  (MUKPOOPIaHU3MOB) npu
IIPOU3BO/ICTBE JIEKAPCTBEHHBIX CPECTB.

Metoabl KyJIbTUBUPOBAHUS TOBEPXHOCTHBIE U
rITyOUHHBIE.

OcHOBHbIE 3TaIlbl (cramum)
OMOTEXHOJIOTHYECKOTO MIPOM3BOJICTBA
JICKApCTBCHHBIX CPE/CTB

Oo6mue nonoxenus. IlpoueccyanbHas cxema
MPOU3BOJICTBEHHOTO  OMOTEXHOJIOTHYECKOTO
nporecca. Aspanusi M IepeMelldBaHUe IpH
dbepMeHTanuu. [TenooOpa3zoBanue u
HeroraieHue. [TapameTrppl U crocoObI
KOHTPOJIA (bepMeHTepOoB. AcenTuka
OMOTEXHOJIOIMYECKOI'0 IPOU3BOJICTBA.

Brienenue neneBsix NpoIyKTOB
OMOTEXHOJIOIMYECKOrO IPOU3BOJICTBA,
UCIIOJIB3YEMBIX B IIPOU3BOICTBE
JIEKAPCTBEHHBIX CPEJICTB.

Brinenenue OuonpenaparoB MHEpBOH TPYIIIBI

(uHakTHUBUpOBaHHas ~ Ouomacca),  BTOpOH
rpynnsl  (MPOAYKTH MeTab0oJau3Ma), TpeThei
TPYIIIBI (mpenapatbl Ha OCHOBE

JKH3HECIIOCOOHBIX MI/IKpOOpFaHI/I3MOB).

CoBepiiieHCTBOBaHHE OMOOOHEKTOB-
MPOYIIEHTOB, UCIIOJIb3YEMBIX B TIPOU3BOJICTBE
JIEKapCTBEHHBIX CPEJICTB, AMATHOCTUYECKUX U
POQUIAKTHICCKUX MTPEIapaToB METOIaMHU
MyTareHe3a M CeJeKIUU.

Cenexuuss MHUKpOOPraHuM3MOB. MyTtareHes u

METOJIbl  BBIJECJIEHUSI MYTAHTOB: KJIOHOBBIE
KyJIbTYpbl,  THUNIBI ~ MyTalui,  pPEBEPCHU
MYTaHTOB, =~ MYTOCUHTE3,  OJIOK-MYyTaHTHI,
MYTOCHUHTOHBI.

[TpodunakTuyeckue u TUarHOCTUUECKHE
CpeAcTBa OMOTEXHOJIOTHUECKOTO
IIPOU3BOJICTBA

NMMyHOOMOTEXHOJIOTHYECKIE CpEACTBa,
UMMYHOJIMArHOCTUKYMbI, IMMOOHIIN30BaHHBIE
(hepMeHTHI

Pa3paboTku GMOTEXHOIOTMUECKOTO
MIPOM3BOJICTBA JIEKAPCTBEHHBIX CPEJICTB

IIpoussoacTso
OakTepuodaros.
MIPOU3BOACTBO
buotexHnonornyeckoe
BUTaMUHOB.  [Ipons3BoacTBO
MPEINapaToB.

BaKIUH. [IpoussoacTeo
buotexnonornueckoe
AHTUOMOTHKOB.
MIPOU3BOCTBO
(bepMeHTHBIX
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HanMmeHnoBaHMe IHMCHUILIMHBI

HaHoTexH0J10TUH B MeIUIINHE

O0BEM TUCHUITINHEL

4 3E (144 gac.)

COJAEPKAHUE JTUCHUITJIMHBI

Pa3peinl

Tembl

HanorexHoyiorun B OHOJIOTHU U MCIHUIUHC!
COBPEMEHHOE COCTOSAHUE BOIIpOCa

BBGI[GHI/IC B HAHOTEXHOJIOTHI0. O3HAKOMIICHHE
MarucTpoB C OCHOBHBIMH IIOHATHUAMU,
3aga4aMi, TCpMUHAMHA U 3HAYCHHUCM IIPCIMECTA
HaHOTCXHOJIOTHH. HpI/IMeHeHI/IC
HaAHOTCXHOJIOTMM B MCAUIIMHE U OHOJIOTUH:
COBPEMEHHOC COCTOSHHUE BOIIPOCA.

Hanouactuunl B OMOMEIUIIMHCKUX
UCCJIEIOBAHUSAX U MEIUIIMHCKOM MPaKTHKE.

Hanomarepuansl MEIUIMHCKOTO Ha3HAYCHHS.
OcoOeHHOCTH YHUKAIBbHBIX (U3UYECKHX H
XMMHYECKHX CBOMCTB HAHOMATEPHAJIOB.

HaHoyCTpOﬁCTBa MCIUIIMHCKOI'O Ha3HA4YCHUA

HanoycTpoiicTBa MEIUIIMHCKOIO Ha3HAYEHUS.
Muxkpopo0oTsl, HaHOPOOOTHI. Vcnonb3oBaHue

B MEIHUIIHE MHOTO(YHKIIHOHATBHBIX
HaHOYCTPOUCTB. buomennnuHckue
HAHOTEXHOJIOTUH. Opranuzanus
OMOJOIrHYECKUX CHUCTEM.
Hanobuorexnonoruu B naboparopHoit | HanoOnouursl. Hanorexnonornu B
JIMarHOCTHKE IIUTOT€HETHKE. Jnmaraoctuueckue TeCT-
cucteMbl. HanoOmomaTyuky.
TpancnopTipoBKa M HampaBjeHHas JocTaBka | Mcmonb3oBaHue HAHOTEXHOJIOTHH IS

JICKApPCTBCHHBIX CPCACTB

TPaHCIIOPTUPOBKU U HaHpaBHeHHOﬁ JOCTaBKH
JICKAPCTBCHHBIX MPCIIapaToB.

IIpumeHeHne HAaHOTEXHOJIOTUU u | Hanorexnomnoruu B KapUOJIOTUH.
HaHOMATCpUAJIIOB B OTACJIBHBIX obnactax | Hanorexnomoruu B OHAOKPHUHOJIOTHH.
MEAWLIVHBI HanoTexHom0rnm B OHKOJIOTUH, TEMATOJIOTHH U
TpaHCc()y3UOJIOTHH. Hanorexnonmorun B
Tepanuy 3a00JIeBaHUM JIbIXaTEIbHON CUCTEMBI.
Bomnpocsr 0e30macHOCTH npuMeHeHus | HaHoTokcukonorndeckas oTpacib
HAaHOMATEPHAIOB W  HAHOTEXHOJOTMH B | mccienaoBaHuil. Mi3yueHne 6€30mMacHOCTH
MEIMIIVHE HaHOMAaTepHaloB. 3yueHne noTeHualIbHbIX

PHUCKOB ¥ MOOOYHBIX 3()(PEKTOB, CONPAKEHHBIX
C MCIOJIb30BAaHUEM HAHOMATEPUAJIOB B
KIIMHUYECKYIO MEUIINHY.
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HanmenoBanue JMCHUILIHHBI

DOu3uKo-XuMHYECKHE METOJAbI aHAJIHU3A

O0BEM TUCHUITINHEL

6 3E (216 yac.)

COJAEPKAHUE JTUCHUITJIMHBI

Pa3gennl

Tembl

Knaccudukarys MeToioB aHamm3a:
XUMHYECKHE METOIbI aHAJIH3a,
HHCTPYMCHTAJIbHBIC MCTOAbI aHAJIM3a,
OHMOJIOTMYECKHE METO/IbI aHAIIN3A.

Ilenu, 3aJ1a49u u OCHOBHBIC MMOHSATHUS
aHalMTUYecKo xumuu. BpiOop meTona ananmsa.
Krnaccudukanus MeTo0B aHAIUTUYCCKOW XUMUHU.
I'paBumerpus. Tutpumerpuyeckue MeETOIbl, HX
knaccudukanus. Kpussie tutpoBanus. KucinorHo-
OCHOBHO€  TuTpoBaHue.  KHUCIOTHO-OCHOBHBIE
UHIUKAaTOpel.  MeToael — ompezeneHuss  coJiei
aMMOHUSI. Mertposornueckue OCHOBBI
AHAJIMTUYECKON XUMHUH. Kanwusspaeiii
anekTpodope3.  DIEKTPOXUMHUYECCKHE  METOJBI
ananmuza. Knaccudukanusa.  I[lorenumomerpus,
BOJIbTAMIIEPOMETPHS, KYJIOHOMETpHuS,
KOHJIYKTOMETPHSI.

Ananutuyeckuit curnai. [lpeaen
oOHapyxeHust. Bunbl u popmsl 3anucu
aHAJUTUYECKOI0 CUTHAJIA.

Bua ananuTHyeckoro curHana - HMHTErPAJbHBIN,
Qg QepeHInanbHbI, COOTHOIICHUE CUTHAM : IIyM,
uudposasi, aHajgororas (Gopma 3almUCH CHUTHAJA,
CIOCOOBI  WCIIOJI30BaHUSI ~ KOMIIBIOTEPOB B
MHCTPYMEHTAJIBHBIX METOJIaX aHAJIN3a.

CriekTpajbHble METO/Ibl aHAIN3A.
Xapakrep B3auMOACUCTBUSA
3JIEKTPOMArHUTHOI'O U3JIyYEHUs C
BEIIECTBOM, 0030 pa3INYHbIX BUJIOB
CHEKTPAIBbHOTO aHAJIN3A.

CriekTpoMeTpruecKue METO/bl aHanu3a. ATOMHas
CIIEKTPOMETpPHUSA. ATOMHO-IMHUCCHOHHBIN aHaH3.
PenTrenockas CIIEKTPOMETPUSI. ATOMHO-
SMHUCCHOHHass (OTOMETpUs IUIaMEHU. ATOMHO-
a0bCOpOLIMOHHBIN MeToJ. ATOMHO-aOCOPOIMOHHAs

CHEKTPO(HOTOMETPHUSL. ITonsTne 0
pagMOMETPUUYECKUX METOMAX.
CrnekTpockonusi B yIbTpapuoIeTOBON 1 MonekynsipHas CHEKTPOMETPHSL.
BuAMMOI obnactax. [Ipumenenne nannoro | Cnektpodoromerpudeckuid  aHanus.  [Ipuemsl
BU/JIA CTIEKTPOCKOIHH. CHEKTPO(HOTOMETPHH. [Torpemnoctu B
CHEeKTpO(OTOMETpHUH. [Tpremsl

CHEeKTpO(hOTOMETPUUECKOTro aHanu3a. biok-cxema
npubopos. IIpobonoarorosxa.

®nyopecleHTHas CIEKTPOCKOMUS.
[IpuMeHeHne JaHHOTO BUJA
CIIEKTPOCKOITHH.

®nyopuMeTpuueckuii aHanus. OiayopecueHus u
dbochopecuennmsi.  Ilpumenenue B aHanmze
OMOJIOTUYECKH aKTUBHBIX coenHeHni. biiok-cxema
npubopa, [Tpobonoaroroska.

CrnexTpockonus B UH(ppakpacHOU
oOnactu. [IpuMeHeHne JaHHOTO BUA
CHEKTPOCKOIMUH.

Nndpakpacuas CHEKTPOMETPHSL.
XapakTtepuctudeckue nosnocsl noriomenus. bUK-
cnektpockonusi.  KoppensiivoHHble — TaOIHIIBI.

bnok-cxema npubopa. Ilpobonoaroroska.

Crnexrpockonust AIMP. OcHoBBI MeTOA.
ITpuMmeHeHne B aHAJIN3€ OPraHUYECKUX
COCTUHEHUN.

CriekTpoMeTpus SA€pHOTO MAaTHUTHOTO pE30HaHCA.
XUMHYECKUH CIOBHUT, KOHCTAHTHI CIHUH-CIIMHOBOIO
BBaHMOHeﬁCTBHH, I/IHTel"paJ'H)HaH HMHTCHCUBHOCTDH
CHTHaIa. Baok - cxeMma puOOpPOB.
[IpoGomoaroTorka.
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IIpumenenue crekrpockonuu SAMP.
OCOo0EeHHOCTH CIIEKTPOCKOIMH Ha sJIpax
yraepoaa 13C.

Oco0EHHOCTH CHEKTPOCKONUY Ha SIpax yriepoja
13C.
brnok - cxema npubopos. [Ipobonoaroroska.

Macc-CreKTpoMeTpru4eCKue METOIbI
3JIEeMEHTHOTr0 aHanu3a. [lpumenenue B
aQHAJIN3€ OPraHUYECKUX COEITUHEHUM.

[Tpobnema BbIOOpa MeTo/a aHaIn3a.
KonnenrpupoBanue. Ilonarue 00  ananmmse
BBICOKOYHCTBIX BEILECTB. Macc-
CHEKTPOMETPUYECKHE  METOJbl  AJIEMEHTHOTO

aHann3a PYHKIUOHAIBHBIX MaTepPHAJIOB.

XUPONTUYECKUE METObI aHAIIN3A.
Jucnepcust oNTHYECKOTO BPAILICHHUS,
KpPYTOBOW JUXPOU3M.

Crepuonzomepust coenuHenuid. [lomsgpumerpusi.
Jlucniepcust  ONTUYECKOIO BpAIlCHMs, KPYrOBOU
muxpousMm. Ilpumenenne wmeronoB. TexHuka
n3mepenust. [Ipubopsr.

Xpomatorpadus. OCHOBBI METO/IA.
Knaccugukamus xpomatorpapuaeckux
METOIOB aHaJIH3a.

Knaccudukanus xpomarorpaduyeckiux METOIOB.
Xpomarorpamma u xpomarorpadudeckue
napametpsl. Ob1as Teopust XxpomaTorpaduueckoro
pasnenenusa. Teopust TEOPETHUECKHX TapeioK.
Kanunspusie cuibl. [IpunyaurensHoe JBUKEHHE.

["a3oBas xpomaTorpadus.
["a3oxkuaKoCcTHAS XpoMaTorpadus.
Kunxoctaas xpomatorpadus. BOXX.
OCHOBBI METOJIOB.

YcrpoiictBo razoBoro xpomarorpada. [aser —
HOcUTENU. bJOK BBOJAa M HCHapeHHs] NPOObI.
Xpomarorpaguueckue KoJOHKH. HemnoasukHble
xuakue @aspl. Jlerekropsl. HenoaBmxHbIe Kuakue
¢a3pl. KauecTBeHHBIH U KOJIMYECTBEHHBIN aHAIIM3.
brok-cxema npubopa. [Ipobononroroska.

OcHOBBI HOHOOOMEHHOI Xpomarorpaduu,
HKCKJIIO3MOHHOM XpoMaTorpaduu,
apuHHOI Xpomarorpaduu.

KoncraHTHI HOHOOOMEHHOTO paBHOBECHS.
Henonswxueie sxkunkue ¢aspl.  [Ipumenenue
JaHHBIX BUJIOB XpoMaTorpapuu.
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HanmenoBanne JUCITMITIINHBI

KOMHB]OTeprIe TE€XHOJOIMH B HAYYHBIX
HCCJIeA0OBAHUAX

O0BEM TUCHUITINHEL

3 3E (108 gac.)

COJAEPKAHUE JTUCHUITJIMHbI

Paspnennt Tembl
Paznen 1. Nndpopmannonnsie | Tema 1.1. KommbiorepHble U UHPOPMALMOHHBIE
TEXHOJIOTUH KaK MHCTPYMEHT Hay4YHbIX | TEXHOJIOTHU B Hay4YHBIX HCCIIEIOBaHMSIX.
UCCJIEJOBaHUM [IpeumymiectBa  MCHOJB30BaHHUA  KOMIBIOTEPHBIX

TexHoJoruil. [[puyMeHeHne KOMIIBIOTEPHBIX TEXHOJIOTHIA
Ha OCHOBHBIX dTanaXx Hay4YHOTO MCCIICTIOBAHUS.

Paznen 2. IlpencraBieHue HaydyHOH
uHpopmanuu

Tema 2.1. IlpumMeHeHue METOJOB MPHUKIATHOU
CTaTUCTUKM B Hay4dHbIX uccienoBanusx. llonarue
HYJIEBOW TMIIOTE3BI.

Odopmnenue

METOJANYECKON pabOTHI.

pe3yabTaTOB HAY4YHOW U  yd4eOHO-
Excel, Statistica, Power
Point. O6paboTka U BU3yaInU3alisl HAYYHBIX JTaHHBIX.

Onucanre METOJlaMHU CTAaTUCTUKH C TPUMEHEHHUEM
nporpamm Excel u Statistica cBoux MaTepuasoB

HCCIIEJOBaHU.

Pabora ¢ mporpamMmmamu

Pazmen 3. WudopmanumoHHbIC
TEXHOJIOTHH B 00pa30BaHUU.

bazoBele METONBI CTATUCTHYECKOTO
aHanmusa B cpene Excel. MnTepHer kak
UHCTPYMEHT METOINYECKON

HOAJEPKKHU y4eOHOTO Tpoliecca

Tema 3.1. Matepuan coOCTBEHHBIX HAONIOACHUN M HX
ananu3 B cpene Excel ¢ npumenennem 6a30BbIX METOIOB
CTaTUCTUKHU.

Pabora B cpene Excel. Co3nanue cxem u guarpamm c
MOMOIIbI0 WMHCTPYMEHTa SmartArt U Npe3eHTanuii B
Power Point.

Pasnen 4. Cucrema KOMIIBIOTEpHOU
anreOpbl Maple B Hay4YHBIX
UCCIIEIOBAaHMSIX

Tema 4.1. Tlporpammusiii maker Maple. Bo3moxHocTH.
3anuce MatemMaTuyeckux opmyi. 3asauu, perniaeMole B
Hay4HBIX UCCIIEJOBAHUSAX.

Paznen 5. buomerpuss kak Hayka:

ucTopus, LeNH, METO/IbI.
Nndopmanus, MH(pOpPMaIMOHHbBIE
CUCTEMBI, uH(pOpPMaIMOHHbIE
TEXHOJIOTUH

Tema 5.1. buomMerpuss kak Hayka: HCTOpUs, LEIH,
METOJIBI.

CerteBbie HHPOPMALIMOHHBIE TEXHOIOTUU U HTEpHET.
3ayeM HaM HYy)XHa OMOMETpHs M 4YTO JaeT pabora B
WNHutepHere.

TexHonorust mnoucka uHPOpMAIMK B
OO6pa3oBarenbHbIEe U HAYYHBIE PECYPCHI.
WNHurepHera.

PabGora B UMHTepHeTe ¢ 1Lenbl0 MOMCKA MOCOOHMI MO

WNHurepHere.

OMOMETpUU U TIPOTPAMM CTATUCTUUYECKOW 00pabOTKH
JTAHHBIX.
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Pasnen 6. Omnucanue u cpaBHEHHE

BLI60pOK, OLCHKAa  OOCTOBCPHOCTHU

CTAaTUCTUYECKUX IOKA3aTeIen

Tema 6.1. Tunel BBIOOPOK M MX OMUCAHUE METOJIAMH
CTAaTUCTHKH.
Tunel pacnpeaenenuii. CTaTUCTUYECKUE IOKA3aTEIH,

OIMCBHIBAIOIINE BbIOOpKHU c HOPMaJIbHBIM
pacnpezneneHueM.

IIpoBenenne rpynnupoBku JaHHbIX. [locTtpoeHue
BAPUALIMOHHBIX pPSAJOB W KPUBBIX, ONMCHIBAIOIIUX

pacnpeaciCHuc. Pacuer craTucTUUeCcKUX ITOKa3aTeleH.

OueHka MNPUHAAJICKHOCTH BapUaHT K  JIaHHOMN
reHepaIbHOU
COBOKYITHOCTH.
[TocTpoeHue BapUallMOHHBIX  KPHUBBIX, YaCTOTHBIX

Tabnui. Pacder CTaTHCTHYECKUX IOKa3arejied Ha

KaJIbKYJIATOPE U ¢ MpuMeHeHueM Excel.

Paznen 7. WNudopmannonnsie
TEXHOJIOTUH KaK HHCTPYMEHT HAay4YHBIX

HUCCIEe0OBAaHUN

Tema 7.1. AHanu3 JNaHHBIX, MMEIOLIUMX HOPMAaJbHOE
pacnpesieieHue U IPUMEHEHHE [apaMeTPUYECKUX
METO/I0B CTaTUCTHUKH.

MeTo/pl aHaM3a ¥ CpaBHEHUS BHIOOPOK C HOPMAJIbHBIM
pacripesielIeHUeM.
AHaJu3 OPUMEPOB C JAHHBIMH, MMEIOLIMMU DPa3HbIHA

THUII pacipeaeieHus. AHAIN3 THIIA PacIIpeeNIeHUs 10
MarepuaiaM cOOCTBEHHBIX MCCIICIOBaHUN

PacueTsl KOX(pQUIMEHTOB KOPPEISIHUU, PETPECCHH,
BBISIBIICHHE BIUSHHUS (DAaKTOPOB, CPaBHEHUE BBIOOPOK C
npuMeHeHneM KkpurepueB Oumepa u CTbro/IeHTa

Paznen 8. IlpencraBnenue HaydHOUH
uHpOpMaLuu

8.1.
pacnpeaciCHucM. HenapaMeTpI/IquKI/Ie KPpUTCPpUHU HUX

Tema Bri6opku c HEHOPMAJIbHBIM
JIOCTOMHCTBA U HEIOCTATKH.

Henapamerpuueckue metonsl. Kpurepun npumeHeHUs
U JOCTOMHCTBA METOAOB  HENapaMeTpUYECKON

CTaTUCTHUKH.
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HanmenoBanne JUCITMITIINHBI

MHKpO' N HAHOCHUCTEMBbI B TEXHHUKE U TEXHOJOI'MH

O0BEM TUCHUITINHEL

3 3E (108 gac.)

COJAEPKAHUE JTUCHUITJIMHbI

Pa3nennl

TeMBI

Pasgen 1. Meroap! suuTakcuu

Tema 1.1. Bunbl snurtakcuu. JlerupoBanue KpemHHUS.
DOrnurakcust U3 ra30Boi (aszel. Co3gaHue p-n MepexooB.
JlokanbHas

AIUTAKCHUS. MonekynspHo-nyueBas

SIIUTAKCUA

Paznen 2. JIutorpadus

Tewma 2.1. Buapl mutorpaduu. Co3ganue p-nuepexoaos.
PentrenoBckast nurorpadusi. DIEKTPOHOIUTOTpadus.
Honno-nyueast turorpadus. Ontudeckas TuTorpadus.
Jpyrue Buasl autorpaduu: HOHHAS, HIEKTPOHHAS

Paznen 3. Crioco6s1 nomyuenust SiOx.

3.1.

TepMonuTruecKui

Tema TepMuueckoe  OKHUCIEHUE  KPEMHHUS.

cnoco0. AHOIHOE OKHCIIEHHE.

Si0s.
KPEMHHS U €€

[Tuponutuueckoe  OcaxaCHUE Texuonorust
IJICHOK  HUTpUJIA

IInasmennoe

MIpUMEHEHHE.
OKHUCJIEHHE. [TnazsMoxuMmuuYecKoe
OCaXKIECHUE OKCHIHOH

TepMmuueckoe pacnbuieHue Si0Os.

IUICHKU. BakyymHoe

Pasnen 4. Ucrtopus pasBurus
MHTETPATBHBIX MUKPOCXEM.
A-cuctema.

4.1.
MUKpocxeM. 3akoH Mypa. Marepuaibl Ha pa3HbIX

Tema Hcropuss  pa3BuTUs  MHTETPAIbHBIX
YPOBHSIX MHUKpPO- M HAHOAJIEKTPOHUKHU. Paboume ciou
MOJTYITPOBOTHUKOBBIX MPpUOOpPOB. Pa3zBuTne A-cuctemsi.
[TpaBuia npoekTUpoBaHUs (PparMEHTOB MHTErPAIbHBIX
MHUKPOCXEM. Merannuzanus u

MexxcoequHEeHHUS B HWHTCIPAJIbHBIX MUKPOCXEMAX.

KOHTAaKThI.

Paznen 5. MOII Tpan3ucrop.

Tema 5.1. Konctpykuus u npunuun padorst MOII
Tpan3uctopa. OCHOBBI TEXHOJOTMH H3IOTOBJIEHUS B
00BEMHOM KPEMHHUHU M Ha M30JUPYIOUIMX MOJJIOKKAX.
Hanopasmepnsie MOII Tpan3ucTopsl.

Pazgen 6. MOII

MHUKPOCXEMBI

HUHTCETpaJIbHBIC

Tema 6.1. Kommiemenrapusie MOII uHTErpanbHeie
cxempl (UMC). HUx  pasButue. TexHomorus
msrotosinenus. MOII HUMC. MOIT HUMC
TpaH3UCTOpax ¢ n-KaHaioM. CpaBHEHUE OCHOBHBIX
napametrpoB MOII MUMC. MacmrabupoBanne MOII
NMC.

Ha

Pazgen 7. HoBble KOHCTPYKIMH

HAaHOPAa3MCPHLBIX 3JICMCHTOB

Tema 7.1.
HaHOXHAKOCTHON MOJIEBOM TPaH3UCTOP. YTJIEPOIHbIE
HaHOTpyOKku. IlleneBbie CTPYKTyphl, paboTaromue Ha
3¢ eKTe TyHHETUPOBAHUSI.

DJIeMeHTBl Ha KBaHTOBBIX IIpoBOJAx.
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HanmenoBanue JMCHUILIHHBI

CoBpeMeHHbIE NPUHIIUNBI KOHTPOJISI Ka4YecTBa
JIEKAPCTBEHHBIX CPeICTB

O0BEM TUCHUITINHEL

3 3E (108 gac.)

COJAEPKAHUE JTUCHUITJIMHBI

Pa3peinl

Tembl

dyHaMeHTaTbHbIE KOHIETIHNA U
TEPMHHOJIOTHS, UCIIOJIb3yeMasi TIpU
yIIpaBJICHUU KaueCTBOM,
0€30MacCHOCTBIO U

3 PEKTUBHOCTHIO MEAUITTHCKHUX
MpermapaToB.

Mecto GLP B cucteme GXP — cuctemsl JOKyMEHTALMH 110
CO3JIaHMI0, MPOU3BOJICTBY, XPAHEHUI0 U OOpAIICHUIO
nexkapctBs  (GLP-GCP-GMP-GDP-GPP-GSP). Tlpuemst
peanu3anuu npuHMnoB GLP Ha ¢dapmaneBTHUecKOM
NPeNNpUATHH. YTIpaBICHHE Ka4eCTBOM, O€30MacHOCTHIO U
3¢ (eKTUBHOCTRIO  (hapMAIleBTHUECKON MPOAYKIHUEH C
ucrojipzoBanueM kouneniuu GxP, ISO 9001.

AXKpeIuTaIus NCTbITaTeIbHBIX
naboparopuii

TpeboBaHusi K HCHBITATEIbHBIM Ja0OpaTOpUSM. ITaIbl
aKKpeIuTaluu. AKKpEeIUTYIOLUI OpraH.

IToaxons! K IMOCTPOCHHIO CUCTCMBI

obecreyeHns KauecTBa IMPOAYKIINH.

CtpykTypa mOpeanpusitusi, poib U (PYHKIHH OTIeNa
obecnieuenus kayectBoM (OOK) u otmena KOHTpOIS
kauectBa (OKK) Ha dapmaneBTHuecKOM MNpEeAnpUsTUH.
WHCTPYKIIUH,
nepcoHalbHas OTBETCTBEHHOCTh. TpedoBanus ['OCT P
HNCO 9001-2008
CranpaptHele onepanuonusie npoueaypst (COIT).

I[OJDKHOCTHBIC KOJIJICKTUBHAasA n

«Cucrema MCHCIDKMCHTA KadCCTBa».

KoHTpous kauecTBa npu
JIEKapCTBEHHBIX CPENICTB HA
MIPOU3BOJICTBE U B UCIIBITATEIbHON
J1a00paToOpUH.

AHanuTtnueckas CJ'Iy>K6a OpcaInpusaTuad KaK CHCTEMaA
obecreueHust KOHTPOJII Ka4eCTBa Ha BCCX CTaJusdaX
a”Hanu3a. Buael aHamm3a B 3aBHCHUMOCTH OT  €ro
HazHauyeHUsA. MeToa U MeToAuKa aHaianu3a. XHUMHUYECKUE U
(1)I/I3I/IKO-XI/IMI/I‘~IGCKI/I€ MCTOJIbl aHAJIM3a, MPUMCHAIOIMIUCCA
JUIA

MMPOUCXOKACHUA

BXOOHOI'O KOHTPOJIA ChIpbA Pa3IM4YHOIro

(pacTuTenpHOTO, XUMHUYECKOT0,
MUKpPOOHOT0), KOHTpPOJSI MPOMEXKYTOUHBIX IPOJYKTOB,
BCIIOMOTaTEJIbHBIX BEIIECTB U KOHTPOJIA KaueCTBa TOTOBOM
nponykuuu. HopmaruBHass noxymeHtanus. OCHOBHBIE
UCTOYHUKH, TYTH W HOPUYMHBI TOMAaJaHUs MHKPOOOB-
KOHTAMUHAHTOB B cdepy MpOU3BOJACTBA M TOTOBYIO
MPOAYKIHUIO. [IpoBepka
MUKpPOOHOJIOTUYECKUX

CTEpPHIIBHOCTH,
noKa3aTeleH, TECTHI
(b (PEKTUBHOCTH M METOJBI, UCIIOJIB3yeMbIC JJIs aHaln3a
pe3ynbTaTOB. Ksamudukarus 71a60paTOPHOTO
o0opynoBaHus. ATTecTalsi U TOBEpKa JIabopaTOPHOTO

o00opymoBaHusl.

Pa3zpaboTka aHaTUTHYIECKUX
METOJTUK

Paspabotka ™eronuk anHanmmza. Otambl. [lomxomsl K
aHaJIM3y MHOTOKOMITOHEHTHBIX JIEKAPCTBEHHBIX CPEJICTB

BaJ'II/IIlaL[I/Iﬂ AHAJIMTHYCCKUX
MCTOJUK, IPUMCHACMBIX B

Banunanus MeToauk uaeHTU(OUKAIIIN U KOJIMYECTBEHHOTO
onpeneneHus. Tpancdep aHATUTUUECKIX METOIHK.
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KOHTPOJIC Ka4CCTBa JICKAPCTB.

VYpaBieHrue KaueCTBOM.
Camouncnekuus u ayaut. Padota ¢
TIEPCOHAJIOM.

VYnpasneHue KaueCTBOM (KoppeKTupyroume,
peryiampymroInue, IIPEAYIPEXRTAIOLINE NEeNCTBUS).
Camouncnexkuuss u ayaur. llponenypa mnpoBeneHus
CAMOMHCIIEKIIMM ¥ BHYTPEHHErO ayauTa, IPHUHLUIIBI
BHECEHUS M3MEHEHUH M aKTyalu3alus IpOoLEeLyphl
BHYTPEHHETO ayJuTa, NOAXOJbl K aHalIW3y pPE3yJbTaTOB
BHYTPEHHEIO ayauTa W BHECEHUE KOPPEKTUPYIOIIUX
JeicTBUI B pabOTy CUCTEMbI MEHEPKMEHTA KayecTBa Ha B
UCIIBITATETIbHON JIa0OpaTOpUM Ha OCHOBE pE3yIbTaTOB
BHYTPEHHETO ayIHTa.
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HanMmeHnoBaHMe IHMCHUILIMHBI

CranpapTu3anus ¥ perucrpanus
JIEKAPCTBEHHBIX NMPenapaToB U NPOAYKIHH
HAHOMHYCTPUH

O0BéM OUCHUATUIHHEI

3 3E (108 uac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3pennl Tembl
Hcropuyeckne acrektbl (apmaneBTudeckoi | Micropuueckne acnekTsl (apMareBTHYECKON
IIPOMBIIIJICHHOCTH. Knaccudukanus | IPOMBIIIIEHHOCTH. Knaccudukanms
JIEKapCTBEHHBIX MPENAPaTOB. JICKapCTBEHHBIX  IIPEIIapaToB. O630p
(bapMaleBTUYECKOTO PBIHKA JICKAPCTBEHHBIX
MPEIapaToB.
IIpouece pa3paboTku nekapctBeHHoro | IIponece pa3paboTku JIEKapCTBEHHOT'O

mnpcerapara. KuzHeHHbIl MUK JICKAPCTBCHHOI'O

npcerapara. HaquLIe acnekTel. JKU3HEHHBIN
LUK JICKapCTBCHHOI'O IIpcIiapara. HauannrHbie

npenapara.
craguu pa3paboTku JIEKAPCTBEHHOI'O
npenapara. [louck monexyinel. B3aumocBssb
MEXIY  MOJEKYISIPHOM  CTPYKTYypoH H
OMOJIOrM4eCKON aKTUBHOCTHIO.

W3yuenue cBoiictB Mojekynbl. Cucremsl | M3yuenune cBOWCTB Mosekyisl. Bo3moxHble

AO0CTAaBKH JICKAPCTBCHHBLIX ITPCIIapaTOB.

IMyTH AOCTAaBKH JICKAPCTBCHHOI'O IIpcriapaTra B

OpraHu3M. Knaccudukanus bopm
JIO3UPOBAHUsl  JIEKAPCTBEHHOI'O  Ipernapara.
CucreMbl JOCTaBKH JICKApCTBCHHBIX
npenapatoB. Kitaccupukauus, mpoOiemsl.
OcobenHoctu cucTeM JOCTaBKH

O6unodapmalieBTHUECKUX IperapaTos.

CrepeoxumMusi MOIEKYT U OHOJIOTHYEcKas
aKTUBHOCTH. [loBeieHre OeIKOB B OpraHu3Me.

PactBopuMocTs Mosiekyi B Boje. CTepeoxumust

MOJIEKYl W  OHOJOrMuYecKass aKTUBHOCTb.
[ToBenenne OenkoB B opranusme. llonsTue
(bepMeHTBHI. CrpykTtypa (bepMeHTOB,

KJIacCU(UKaLKs, JIEKapCTBEHHBbIE IpenapaTsl
Ha OCHOBE ()épMEHTOB.

AHTUOHOTHUKH. Pa3pabotka HOBBIX

AHTUOMOTHKOB. MonekynspHoe
MOJIETUPOBaHUE B pa3paboTke

JICKApCTBCHHOTO IIperiapara.

AnTHOMOTHKH.  McTOpHyeckne  acHeKThl.
Knaccudukanms. PesucrentHOCTH
MHUKPOOPIaHM3MOB 10  OTHOLIEHHIO K
aHTUOMOTHKAM. Pa3pabotka HOBBIX
AHTUOMOTHKOB. MonekyispHoe
MOJIEIMPOBaHKE B pa3paboTKe JeKapCTBEHHOTO
npemnapara. Knaccudukanus CUCTEM
OpraHu3Ma MpU JEHCTBUU JIEKApCTBEHHOTO
npernapara. Ponb CTPYKTYpHI ~ O€IKOB
OuodapmalieBTUYeCKUX IpernaparoB B X
AKTHBHOCTH.

TOKCHUKOIOTHYECKHE
HMcnprTanus Ha )KMUBOTHBIX

HUCCICJO0BaHUs.

Tokcukomornyeckmne HCCIIEA0BaHUS.
Knaccudukammst  ucnerranuit.  Poms  wm
HEOOXOUMOCTh HCTBITAHUN Ha JKUBOTHBIX.
[TpunIUTIBI OpraHu3alu MPOBEJICHUS




Jucturmmunel (Moaynn) u3ydarotcs B pamkax ocBoeHus OIl BO «IlHHOBallMOHHBIE TEXHOJIOTHH U
HAHOTEXHOJIOTMH B MEIMIINHE, (PapMaIleBTHKE U OMOTEXHOJIOTHIY
o HampaieHuto 28.04.01 HaHOTEXHOIOTHH M MUKPOCHCTEMHAS TEXHUKA

HCIBITAHUN Ha XUBOTHBIX. BBellieHUE ITOHSATUNI

HaJJIexaled J1adopaTOpHOW IPAKTHUKU B
UCIBITAHUSAX HA KUBOTHBIX.
Pa3paboTka TEXHOJIOTHH npousBojcTBa | PazpaboTka TEXHOJIOTMH IIPOU3BOJICTBA

roTOBOM (hOPMBI JIEKAPCTBEHHOT'O Mperapara u

roToBOi (hOpMBI JIEKAPCTBEHHOTO Ipernapara.

METO/I0B KOHTDOIIS KAYeCTBa. Pa3paboTka MeTOIOB KOHTPOJIS KauecTBa
JICKapCTBEHHOT'O Iperapara.

[TpuHIMTIBI u rpaBuIIa npoBeaeHus | [loaroroBka perucTpaluoHHOrO J10Che —

KIMHAYECKUX  WCOBITaHW.  Permcrpanus | IPaBOBBIE acCNEKThI MOAroToBKH. IIposencnue

npenapara. poUeaypbl perucTpauuu. PerucrpanumonHoe

ynocroBepenue. PerymupoBanue oOparieHus
cyOcraniuii. IloaroroBka perucTpanoHHOTO
Jocke. PerucrpaninoHHOE yIOCTOBEPEHHE.
UrtoroBelii cemuHap.

0O630p dapmaneBTUYECKONH MPOMBIIIICHHOCTH
B MUpE

OpuruHanbHble, THHOBALIMOHHBIE IIpENaparsl,
BOCIIPOM3BEICHHBIE IIpernaparsl, 0030p
(bapMarieBTUYECKON NPOMBILUIEHHOCTH B MUPE
Y B pa3BUTBIX CTpaHax. BeIsSBIICHHE TEHACHIUMN.

Crangapruzanys NpoayKIIMM HAHOMHYCTPUU

HopmaTtuBHbie JIOKYMEHTHI,
periiaMeHTUPYIOLINe IIPOU3BOJICTBO,
BHEJPEHHE U TMPOJBWKEHHUE HA  PHIHOK

WHHOBAlMOHHOW NPOAYKIIMA HAHOUHTYCTPUHU U
CBSA3aHHBIX C HEW BBICOKOTEXHOJIOTUYHBIX
oTpaciein
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HanmenoBanue JMCHUILIHHBI

OcHOBBI (UTOXMMHUM U TEXHOJIOTHH
¢puronpenaparon

O0BEM TUCHUITINHEL

3 3E (108 gac.)

COJAEPKAHUE JTUCHUITJIMHDBI

Pa3nennl

TeMBI

Beenenue. OcHOBHBIC TOHSITHS
¢dburoxumuu. HopmarupHas
JIOKYMEHTAITWS Ha JIEKAPCTBEHHOE
PacCTUTEIBHOE ChIPhE.
CranpapTuzanus JIeKapCcTBEHHOTO
PaCTUTEIBHOTO CBHIPhSA

OcHoBuble noHsATHSA. Crtpykrypa ['ocynmapcrBeHHOH
dapmakorien: o0mmMe W 4YacTHbIC (hapMaKoOICHHbBIC
cratbu. [logmuHHOCTE W 1OOPOKAUYECTBEHHOCTH
JICKapCTBEHHOTO PACTUTEIHHOTO ChIpbs. YHCIOBBIE

MMOoKa3aTcjiui 1 MCTOAHUKHU HUX OIPCACIICHUA. IlonsaTue o

«CKBO3HOM  cranpaptuzauum».  CelppeBas  0a3a
JIEKApCTBEHHBIX pacTeHud. HMmmopr ®  3KCmopr
JIEKapCTBEHHOI'O PACTUTEIBHOIO ChIPbsl. XpaHEHUE

JICKAPCTBCHHOI'O PACTHUTCIIbHOI'O CBhIPbS B AlITCKAX U HA
CKJIaaax.

JlexapcTBEHHOE PACTUTENBHOE ChIPbE
Y IIpEenaparsl, CoOJAEpKallee BUTAMUHBI

Ob6mas XapaKTepUCTHKA BUTAMUHOB,
coopa,

XpaHCHUA. MGTOI[I)I Ka4€CTBCHHOI'O U KOJIMYCCTBCHHOI'O

ux

knaccupukamus. OcoOeHHOCTH CYHIKH U

onpenenenus BuramuHoB K u C.

.HeKapCTBeHHOG PACTHUTCIIbHOC CBIPHE
H IIperiaparThbl, COACPIKAIICC
moJmcaxapuabl

[Tonucaxapusl. OcoGenHoctu CTpOCHHUSI.
Knaccudpukanusa.  DPu3MKO-XMMHUYECKHE  CBOMCTBA.
[Ipumenenne B MeaulnMHE U (PapMaleBTUYECKOM
MIPOU3BOJICTBE. Mertoabl KaueCTBEHHOTO u

KOJIMYCCTBCHHOI'O aHalinda MOHO- W IIOJHMCAaXapHuIa0B
JICKAPCTBCHHOT'O PACTUTECIIBLHOI'O ChIPbA.

JlexapcTBEHHOE pPACTUTENBHOE ChIPHE
W TIpemnaparthl, cojepskaiiee d(QUupHbIe
Macja ¥ ropeuu

Pacnipoctpanenne »¢GuUpPHBIX Macel B PACTUTEIBHOM
MHUpE, UX HaKOIUIeHue, PU3NKO-XMMHUYECKHE CBOICTBA,
JoKanu3anus. MeTo1bl KOJTMYECTBEHHOTO OIMpPEAeICHUs
7UPHBIX MaceN B paCTUTEIHLHOM ChIphe. OmpenencHue
YUCTOTHl U JOOPOKAYECTBEHHOCTH A(UPHBIX Macel.
OO01mas xapakTepucTUKa ropedel U uX KiIacCu(uKaIus.
MenuimHCcKoe UCIIOIb30BaHUE.

JlekapcTBEHHOE PACTUTEIBHOE CHIPHE
Y TIpeTapaThl, CoJIepKaIlee CepIeuHbIe
TIIUKO3HUIBI

OO01as xapakTepuCTHKa U KJIacCU(UKaALUS CEepICUYHbIX

TJIMKO3HU/I0B. DOUTOXUMHUYECKUH aHanu3 Hu
Ounoyornyueckasi CTaHAAPTHU3AIUS CBIPBS, COACPIKAIIETO
cepaeuHble Tuko3uasl. KonnuecTBeHHOE onpeneneHme
CEpPAECYHBIX TIMKO3UI0B HAIEPCTSAHKHU LIEPCTUCTOU I10

EBponeiickoii papmaxomnen (EP).

JlekapcTBEHHOE PACTUTENBHOE CBIPHE
u Ipernaparsl, coJieprKariee

aJIKaJION bl

Brnusane BHemHuUX — (DakTOpOB

ankanonnoB. Knaccuduxanus. KadecTBeHHbIE peakIini.

Ha HaKOIIJICHUEC

CriocoObI BeIIETICHUS AJIKAJIOUIOB U3 CHIPbs. MeToabl

KOJIMYECCTBCHHOI'O OIpEaACICHUSA AJIKaJION10B.

Brinenenne n XUMHYECKUN CHHTE3 aJIKaJOHIOB.
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JlexapcTBEHHOE PACTUTENBHOE CHIPHE
U TIpernaparsl, cojiepKaliiee CarlOHUHbI

OO61mas xapakTepucTUKa U Kiaccu(uKalys CarlOHUHOB.
Pacnpoctpanenue B pacTUTeIbHOM MHpe. MeTosl
(GUTOXUMHUYECKOTO U
JIEKaPCTBEHHOT'O PACTUTENILHOTO CHIPbSI, COJIEPIKaIero

OHOJIOTHYECKOI0 aHaJIM3a

CaIIOHHHEI. MGI[I/IL[I/IHCKOC IPpHUMCHCHUC.

JlekapCTBEHHOE PACTUTEIHHOE CBIPHE
u mpermaparsl, coJiepIKaIiee
(EHONOTIMKO3UIbI U JAYOWJIbHBIC

BE€IICCTBA

OO0mass xapakTtepucTuka (DEHONBHBIX COCIUHEHUH.

IIpumeHeHue B MEIULIUHCKON IIPAaKTUKE.
XapakTepucTuka yOUITbHBIX BEILECTB.
Knaccudukanms. dusnyeckue cpoiictBa. [Ipumenenue
B MemuuuHe. DOUTOXMMUYECKHE METOMbI
JIEKAPCTBEHHOI'O0 PACTUTENIBHOTO ChIPhS, COJIEPKAILETO

TyOuIIbHBIE BEIIECTBA.

aHaJIi3a

JlexapcTBeHHOE pacTUTENbHOE Chipbe | OOIIast ~ XapakTepUCTUKAa  aHTPALCHIPOU3BOAHBIX.

u Ipenaparsl, cojepsamiee | Pacnpocrpanenue B pactutenbHOoM  wmupe. Ilytm

aHTPALCHIIPOU3BOHBIC OMOCUHTE3a JIEKAPCTBEHHOIO PACTUTEIBHOTO ChIPbS,
coJiepKallero aHTPAaLEHIIPOU3BO/IHBIE.
OUTOXUMHUYECKUE METO/bl aHajlu3a JIEKapCTBEHHOIO
pPacTUTENLHOTO CBIPbS, coJiepaKallero
AHTpAalCHIIPOU3BO/IHBIE.

JlekapcTBeHHOE pacTUTENbHOE ChIphe | OOmas  XapakTepucTuka  (IaBOHOMAOB M HUX

u Ipernaparsl, COJZIepIKalllee | IIIMKO3UI0B. OUTOXUMHYECKUI aHalu3

(1aBOHOM 1B JIEKapCTBEHHOT'O PACTUTEILHOIO ChIPbS, COAEPKAIIEro

¢naBoHouabl.  Mcnonwp3zoBaHue — (UIaBOHOMIOB B
TEXHOJIOTUM WHHOBAIIMOHHBIX JIEKAPCTBEHHBIX (DOpPM.

JInmmocoMsl ¢ q)HaBOHOI/II[aMI/I 151 (1)I/ITOCOMBI.

JlexapcTBEHHOE PACTUTEIBHOE CBIPHE
U IIpenaparsl, COAEpKallee JIMTHAHBI,
KYMapHuHBI 1 XPOMOHBI.

OOmast xapakTepUCTHUKA JIMTHAHOB M KyMapUHOB.
Knaccupukanusa. XuMuyeckuidl aHaiu3 IpenapaTos,
CoZepXKalMX KyMapuHbl M JIMTHAaHbL. MeaunuHCcKoe
ucronb3oBanue. JIuraansl

KaKk COCIHUHCHHA  OJIA

BHYTPHKJIETOUYHOMN JOCTABKU THAPODUIBLHBIX MOJICKYIL.

OcHOBBI TIpoliecca IKCTParupOBAHUS
JIEKapCTBEHHOT' O pPacTUTEIBHOTO
CBIpBSI.

OTanel 9KCTPAKIIMOHHOT'O rmpomnecca. HpI/IHI_II/IHLI
BLI60pa OKCTparcHTa. MeTtoasl I/IHTCHCI/I(I)I/IKaI_[I/II/I
9KCTpPAKIUH.

OKCTpaKIHOHHBIE MPENapaThl

Hacrou, oTBapel, HACTOMKH, KUJIKUE, CYXUE U T'YCThIE
skcTpakThl. CrocoObl MX ToONydyeHHs. AmmapaTsl U
YCTAaHOBKH  JISI

CrangapTuzanus

IMPOU3BOACTBA SKCTPAKIIMOHHBIX

IIpenaparos. AKCTPAKIIMOHHBIX

IIPEMnapaToB.
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HanMmeHnoBaHMe IHMCHUILIMHBI

IIpumenenne
oMoMeMIIMHCKOM
HAHOTEXHOJIOT UM

MOJIMMEPOB B
TEXHOJIOTUH u

O0BéM OUCLHUATUIHHEI

3 3E (108 uac.)

COJAEPKAHUE JTUCHUITJIMHBI

Pa3pennl

Tembl

Peakuust oprann3Ma Ha BBEICHHBII
Yy>KEPOJIHBIA 0OBEKT

OcHOBHBIC
CHCTEME
OpTaHH3M.
buoaerpanamnus
Oo6pasoBanue

OcHoBHas TEPMHUHOJIOTHSI.
MPOLECChl,  MPOTEKAlolhe B
AMIUIAHTAT JKUBOM
BocnanutensHblii  mpornecc.
(paccacbiBaHM€) MMIUIAHTATA.
KarCyJbl. Bsaumocssi3b MIPOLIECCOB
ouozaerpanauuu u KaIcyJIMpOBaHUS

HMILJIaHTaTa. HpO6J'I€Ma IéMOCOBMCCTHUMOCTH.

HMmnmanTaThl B CGpI[G‘lHO-COCYI[HCTOﬁ CHUCTCMC

DHIOMPOTE3BI KPOBEHOCHBIX COCY/IOB.
DOHJONPOTE3UpPOBAaHUE  KJIAMIAHOB  CEpAlla.
DHIOMPOTE3BI MEJOT0 CepAla ¥ UMILUIAHTATHI B
cucTeMax BCIIOMOTaTEIILHOTO
KpOBOOOpaIieHusl. IJIEKTPOCTUMYIUPYIOIINE
ycrpoiicTBa. [Ipoune o0iacTi UCIONB30BaHUS

MmnaHTaThl B cUcTeMax, 00pa30BaHHbBIX
KOCTHOH U XPSIIEBON TKaHIMHU

ITOJIMMEPHBIX
MMILIAHTaTOB B CEpIAEYHO-COCYAUCTON
XUPYPTHUH.

I'pynmel  MartepuanoB, MCIOJIB3YEMBIX IIPH
MMILIAHTalNAX B KOCTHOU CUCTEME.

Oco0eHHOCTH TPUMEHEHHUS TOIUMEPOB TMPH
AMILTAHTAlMU B KOCTHOH cucteme. OCHOBHEBIE
HanpaBJIEHUS onepauun B KOCTHOM
CHCTEME C MCIIOJb30BAaHUEM ITOJIUMEPHBIX

VMILJIAHTATOB. 3aMmelieHue 00BEKTOB,
00pa30BaHHbBIX XPAIIEBOU TKaHBIO.
buonornuecku aKTUBHBIC MMILIAHTATHI,

CTUMYJIMpYIOLIe 00pa30BaHuE HOBOM KOCTHOM
U XpsILLIEBON TKaHMU.

3aMelnieHre CBSI30K, CYXOXKWJIMW,  MBIIIII.

JaMelreHne MITKUX TKaHeH

3amenieHue CBA30K, CYXOXXWJIMM, MBI,
3amMenieHrMe MATKHX TKaHEH; 3aIloJHeHHE
MOCJIEONEPAIMOHHBIX OJIOCTEM.

HOKpLITI/ISI JJIA TIOPAKCHHBIX YY4CTKOB KOKH

Hcnons3oBanne )KUBOU KOKHU. VICKyCCTBEHHBIE
MIOKPBITUS Ul TTOPAKEHHBIX YYaCTKOB KOXH.
Jpyrue Buabl NOKPHITUI.

HOJII/IMepHLIC HJIOM6I/Ip0BO‘-IHBIC COCTaBbl B
CTOMAaTOJIOIrnu

Bunel  martepuanoB  Ans CTOMATOJIOTHHU.
TpeboBanus, MpEAbBISIEMbIE K
IUIOMOUPOBOYHBIM ~ KOMIO3MLMAM.  THIIBI
MOJIMMEPHBIX CBS3YIOIIUX.

CTOMATOJIOrMYECKHE KIICH.

IIToBHBIE MaTEpHAIIBL

O6mme TpeOOBaHUS K HUTEBHIHOW YACTH.
Bunbsl  martepuanoB  HUTEBUIHOM  4acTH.
CBoiicTBa Marepuajga HUTECBHJIHOW YAaCTH.
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JomnonuurenbHas  00pabOTKa  HUTEBUAHOMN

YaCTU HIOBHBIX MAaTCpHUAJIOB

HpO‘II/Ie IMPUMEPBI UCIIOJIB30BAHUS ITOJIMMEPOB
IIpU 3aMCUICHUH OPraHoOB U TKaHel

[TonmuMepHBIE UMIUTAHTATHI B O()TAaTHLMOJIOTHH.
Nmnnantatel B HepBHOW cucteme. IIpoune
MpUMEpPhl TPUMEHEHUS TTOJIUMEPOB B KaUeCTBE
MMIUTAHTATOB.

[Tonumepsl, HCHONB3yEMbIE IIPU  CO3JaHHU

UMIIJIAaHTAaTOB

KapOouennupie  monmumepbl.  ['eteporienHbie
MOJINMEPBHL. DeMEeHTOOpraHYECKHe
MTOJIUMEDBI. [Ipupoausie MOJIUMEDBL.
Komno3ursl. Homyck MOJIMMEPHBIX

MaTCpHraJIOB K MIPUMCHCHUIO.
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HanmenoBanne JUCITMITIINHBI

HpOMbIHIJIeHHaﬂ TOKCHKOJIOIus

O0BEM TUCHUITINHEL

4 3E (144 gac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3peinl

Tembl

Bseneunue

OmpeneneHie W OCHOBHBIE — TOHSTHS
TOKCHKOJIOTHH.

Hpe,uMeT 1 3aga491 TOKCUKOJOT'HH.

Pa3nen 1. OCHOBBI MPOMBIIIICHHON

TOKCHUKOJOTHUHU

Kraccuduxarus BPEIHBIX BEIIIECTB.
KHaCCI/I(bI/IKaHI/ISI IMPOMBIIIJICHHBIX AO0B.
Kraccuduxarus MIECTHUIIHIOB.
Krnaccudukanus orpaBicHHIA.

Paznen 2. Ilapametrpel u
3aKOHOMEPHOCTU TOKCUKOMETPUU

OCHOBHBIC

DKcIepUMEHTaIbHbIE napameTphl
TOKCHUKOJIOT'HUH. HpOI/I?;BOI[CTBeHHI)Ie
napameTpsl TokcukoMeTpuu. Kiaccuduxanus
BPEJHBIX BEIIECTB C YYETOM ITOKA3aTENIEH

Pazmen 3. Cnemmpuka W MEXaHU3M
TOKCHYECKOTO JICUCTBHS BPEIHBIX BEIICCTB

[Tonstue «xuMHU4YecKOil TpaBMb» Teopus
peLenTopos
TOKCUYHOCTH.

Pasnen 4. TOKCUKOKHHETHKA

OHMOJIOTHYECKUX

BEILIECTB
HpOHI/IKHOBeHI/IH
yegoBeKa
BEILIECTB,

CtpykTypa ©  CBOMCTBa
MeMOpaH. Tpancnopt
yepe3 MeMmOpany. Ilytu
BPEIHBIX BEIIECTB BOPraHHU3M
Tpancnopt TOKCHUYHBIX
pacnpezeneHue u KyMYJISIHUSL.
buotpanchopmanuss  TOKCHYHBIX  BEIIECTB
Y TIyTHU BBIBEJICHUS U3 OpraHu3Ma

Pazgen 5. Bumbl BO3MOKHOTO BO3JIEHUCTBUSI
MPOMBILUICHHBIX 0B

DaKTOpHI, ONPEACIISIIOIINE pa3BUTHE
otpaBieHuii. CTpykTypa U TOKCHYHOCTH
BeuiecTB. CHOCOOHOCTP K KYMYJSILIMU U
npuBbIKaHHEe K sAgamM. KoMOuHHpoBaHHOE
JeWCTBHE SJI0B. BrnusHue OHOJIOTHYECKUX
ocoOeHHOCTEl  opraHmzMa u  (aKTOpOB
MPOU3BOACTBEHHON CpEIbl HA JECHCTBUE SI0B.
OcTpble U XpPOHUYECKHUE OTPABJICHMUS.

Pazngen 6. AHTHIOTEI

AHTHIOTBI  (U3HUECKOTO, XUMHUYECKOTO,
JIEeUCTBUS. AHTHIOTHI OHOXMMHUYECKOTO H
(U3HOIOrMYECKOT0 IEUCTBHUS.
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HanmenoBanne JUCITMITIINHBI

IIpoMblinIeHHAS MUKPOOHOJIOT U

O0BEM TUCHUITINHEL

4 3E (144 4ac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3pennl

Tempbl

IIpeamer w®  3ajgauu Hpeamera
IPOMBIIIJICHHON MUKPOOHOJIOTHH.

Mopdonorust 6aktepuii. CrpoeHue OaKTepHAILHON
KJICTKH. [TpuHIHITBL KjIaccuukanuu
MHUKPOOPTaHU3MOB.

duznoaorus MHUKPOOPraHnu3MOB.

XUMHUYECKUH cOCTaB MHUKpPOOHOH kieTku. [lutanue
(TUIBI M MEXAHMU3M), AbIXaHUE MUKPOOPraHU3MOB. PocT
¥ pa3MHOKEHHE MUKPOOOB.

bakrepuodaru.

baktepuodaru, ux npupoaa, cTpoeHue, NpakTUYecKoe
MIpUMEHEHHE.

I'enetuka MHUKPOOPIraHU3MOB.

['enetuka mukpoopranuzMoB. [loHsTue o denorurne u

reHoturie. Kareropun W3MEHUMBOCTU. Ajanrtamus,
MyTallld, PeKOMOUHAITIH.
['enHast uHKEHEPHUS. 'ennass wuHXeHepuss W €€ PoJib B  CO3JIaHUU

JICKApPCTBCHHLIX MPCIIapaToB.

BakmuHEL.

Bakuuebl knaccudeckue U coBpeMeHHbIE. lIpvHIUIIBI
U3rOTOBJIIEHUS W IpuMmeHeHusa. [IpemmymectBa u
HEJOCTATKHU.

Bnusaue (akTopoB BHemIHEH cpems
Ha MUKPOOPraHU3MBI.

AcenTrKa, aHTHCENTHKA, CTEPUIH3AIN, Je3NHPEKIHS,
KOHCEpBaLUs.

AHTHOMOTHKHU.

DopMBbI B3aMMOOTHOILIEHUN MEXKIY
MHUKPOOPTraHU3MAMH. CumMOuo3. AHTaroHmusm.
AHTHOUOTUKH: TIPOUCXOXKIACHUE, CIEKTP U MEXaHU3M
nerictBusg. [loOouHoe peiicTBME aHTHUOMOTHKOB Ha
MHUKPO- ¥ MAaKpOOPraHu3msl. [ [pyHIMIIBI panmoHaIbHON
AHTHOMOTUKOTEpAIUH.

Pacnpoctpanenue u poJIb
MHUKpPOOPTraHU3MOB B  OKpYXKarollen
cpexe.

MukpoOunosiorus JIeKapCTBEHHOTO PAaCTUTEIBHOIO U
KUBOTHOTO CBIPbsI U TOTOBBIX JIEKAPCTBEHHBIX (HhOpM.

@®epMeHTallMOHHbIE  TIPOIIECCHl B
HPOMBIIIJICHHOH MHUKPOOHOJIOTHH.

KonuuectBeHHbIe XapaKTePUCTUKHU pocta u
IPOAYKTUBHOCTH MHUKpoopraHuzMoB. KuneTnka pocta
MUKpPOOPTraHU3MOB. Tunst (bepMeHTalMOHHBIX
IIPOLECCOB M HUX KOJUYECTBEHHBIE I10Ka3aTElH.
buopeaktopsl g aspobHoit depmentauuu. Cpenbl u
CBIpbE IS MUKPOOHOJOTMYECKOH MPOMBIIIICHHOCTH.
Brinenenne npoaykra.

ITpoMBbIITICHHBIN OuocuHTe3

OEJIKOBBIX BEILIECTB.

CyOcTpaThl 1Sl TMOMY4YeHHs] OEIKOBO-BUTAMHUHHBIX
KoHIeHTpaToB.  Caxapocojepkamme  CyOCTpaThl:
OTXOJbl  CaxapHOW,  CHUPTOBOW,  LEJUIFOJIO3HOM
MPOMBINIUICHHOCTH,  THAPOJHM3aThl  PaCTUTEIBHBIX
0oTx0J10B. OCOOEHHOCTH MHKPOOHOrO pocTa Ha
YTJIEBOJOpOIaxX. TexHomornyeckas cxema
MPOU3BOJICTBA OENKOBBIX BemecTB. (OcoOEHHOCTH
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MMOJIYYCHHA Ocnka OOHOKJICTOYHBIX Ha CIHUPTaxX MU
MMPpUPOAHLIX I'a3ax.

MukpoOHOIOTHUECKHI METOJT
MOJIYYSHUS] aMUHOKHCIIOT.

CyOcTparbl ®W  TPOAYIEHTH  JUISI  TOJY4YCHUS
AMUHOKHUCIIOT.  PerymsTtopHble ©  ayKcOTpOQHBIC
MYTaHTbl — MPOJYLEHTbl aMUHOKHCIOT. CocTaB cpen
JUI. OMOCHHTE3a aMHUHOKHCIOT. TeXHHUKa BBIICIEHHUS U
OYUCTKM  aMHHOKHUCIIOT. TEeXHOJOTHS  MOJy4YeHUS
TIIyTAMUHOBOW KHCJIOTHI. TEXHOJIOTHS MPOU3BOJACTBA
nu3uHa, TpunrtodaHa. JIBycTynmeH4YaToe IOJyYeHUE
aMHHOKHCJIOT 3 OMOCHHTETHYECKUX
MPEIIIECTBEHHUKOB.

MukpoOuosioruyeckoe HOJIyYECHHE
OpPraHUYECKUX KHCIIOT.

Cpe,[[bl H amnraparbl, MPUMCHACMBIC JId IMOJTYUYCHHA
OpraHruYecKux KHucioT. [loBepXHOCTHOE W TIyOWHHOE
KYJIbTUBUPOBAHUC. CpeI[I)I JJIsA MMOJIYyYCHHA
opraHmyeckux  kucior. llomydyeHne  KOHEUHOTO
npoaykra. IlonydyeHwe  JIMMOHHOM,  MOJIOYHOM,
YKCYCHOM U JIp. KUCTIOT.

MukpoOuosioruueckuit CUHTE3
BUTaMMHOB.

TexHonorust monydyeHuss BuUTaMHHOB. [lomydeHue
BUTaMMHa Bl12 ¢ momolpio MNPONMOHOBOKHUCIBIX U
METaHOI€HHbIX  OakTepuil. MHKpOOpraHU3Mbl  —
OpoAylUeHTsl pubodiaBuHa U €ro MOJIy4eHHe B
npombiniuieHHocTH.  [lytm  OWOKOHcepBauuM — NpU
CHHTE3€ aCKOPOMHOBOM KHCJIOTHI.

[TpomsblnieHHOE HOJIy4YeHue
MUKpPOOHBIX NOJIUCAXapPHUIOB.

HOJ'II/ICB.XﬁpI/II[BI OUTOIIIa3MBI, MCM6paHHBIX CTPYKTYP,
KJICTOYHBIX CTCHOK. BHEKIeTOUHEIC nmoJimcaxapubl.
buocuntes noJicaxapuioB. CocraB muTaTeIbHBIX cpea
IJi1 MMPOU3BOACTBA ITOJIHMCAXapUa0B. HpaKTI/ILICCKOC
HUCIIOJBb30BaHUC MI/IKpOGHHX MnoJimcaxapuios.

buocunTEe3 aHTHONMOTUKOB.

OOpa3zoBaHrne aHTUOMOTHMKOB B  IPOMBIIIIECHHBIX
yCcIOBUAX. BblgeneHne M O4MCTKA aHTUOMOTHKA.

AHTHOMOTUKH, oOpa3yemble AKTHHOMHIIETAMH,
OakTepusMu, MUIENUaTbHBIMU  Tpubamu. I[lytu
MTOBBILIECHUS OnocuHTE3a AHTUOMOTUKOB
MHUKpPOOpPTraHU3MaMHu.

[Tomy4yenue dpepmeHTHBIX npenaparoB. | OcobeHHOCTH dbepmMeHTOB MHKPOOPTaHU3MOB.

@depMEeHTBl  MUKpPOOPTaHM3MOB, IpUMEHSEMble B
npou3BojcTBe. [lomyueHue axKTHBHBIX MPOAYIICHTOB
MHUKpOOHBIX (epMmeHTOB. IlutarenbHbie cpenbl Ams
KyJbTUBUPOBAHHUS MHKpPOOPTaHH3MOB. Breinenenune u
crabunuzanus pepmeHTOB. [IpumMenenue GpepmMeHToB.

IIpon3BoacTBa,  OCHOBaHHBIE  Ha
MOJyYeHUU MUKPOOHOM OGHOMAacCHI.

[Tpou3BoacTBO BakIMH, OakTeprodaroB 1 MpenapaTos,
HOPMAaJTU3YIOIUX MUKPO(DIOPY UeloBeKa.
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HanmenoBanue JMCHUILIHHBI

Ouenka 0e30MacHOCTH MPOXYKIUHA
HAHOMHIYCTPHHU

O0BEM TUCHUITINHEL

5 3E (180 gac.)

COJAEPKAHUE JTUCHOUIIJIMHBI

Pa3peanl TeMmbl

Knaccudukanus  MetomoB  uccienoBanus | Kmaccudukamuss  METomoB — HWCCIEIOBaHUS

NpOAYKIMU  HAHOUHAYCTpUU.  [IpuHimmner | IPOAYKIHH HaHOUBAYCTpUH. Hcropus

OpraHW3AIMHH TaGOPATOPHH. pa3BUTHSA METO/IOB. buonorudeckue,
XUMHUYECKHE, HMHCTPYMEHTAIbHbIE METO/BbI.
[TpuHIMIBI OpraHu3anuy 1a00paTOpHH. DTarbl
BBITIOJTHCHUS aHajam3a: npob6ootbop,
mpoOOMOATrOTOBKA,  MPOBEACHHWE  aHAIN3a,
00paboTKa pe3yabTaTOB aHAIH3A.

CrekTpajibHble MeTOAbl B  uccienoBanuu | ClieKTpaJibHBIE METOJBI B HCCIEAOBAHUU

O0cKOB. XHMPONTHYECKUE METOJbI aHaau3a GenKoB. HK-cniektpockomns, Y-

0€JIKOB, HYKJIEHHOBBIX KHCIIOT. CHICKTPOCKOTIHA, (myopecuenTHas

CHEKTPOCKOMUs, (PIIyOPECIICHTHBIE METKH.
XUpONTUYECKUE METOJbl aHalu3a OeJKOB,
HYKJIEMHOBBIX KHCJIOT. Hucnepcus
ONTUYECKOTO BpallleHUsl, KPYroBON JUXPOU3M.
Hcnonp3oBaHue npueMoB 6MOMH(GOPMATUKU B
OTIPENICTICHUU BTOPUYHON CTPYKTYPBI OEIIKOB.

OrnpenenieHre MUKPOOHUOJIOTHYECKON YHMCTOTHI
npenaparos. 1P anann3

Omnpenenenre MUKPOOHOIOTUYECKONW YHCTOTHI
MpenaparoB, CTEPUIBHOCTH OaKTEPHUAIBHBIX
SHJOTOKCHHOB. OcHOBBI METO/IOB.
[Tonmumepaszno-nenHas peakuus (I1LP) ananus
HYKJIEUHOBBIX  KHUCJIOT. OCHOBBI MeTOAA.
Ucnonb3oBanue II[P ananm3za B KOHTpose
KauecTBa OnodapMaleBTUYECKON MPOTYKIUH.

QHCKTO(I)OPCTI/IIIGCKI/IC MCTOAbBI UCCIICAOBAHUA

Omnpenenenue MOJIEKYJIIPHO-MAaCCOBOTO
pacnpeneneHus MaKpOMOJIEKYJT c
HCIOJIb30BaHUEM anexTpodopesa. I'enb
anektpodopes. HMmmynosnekrodopes. brok
anetpodopes, N3osnexktpuyeckas
doxycupoBka. DIeKTOPOPETHIECKHE METOIbI
HCCIICAOBAHUS MaKpOMOJIEKYIL.
Knaccudukanus METOJIOB. OCHOBBI u

MPUHIIMIIBI PA3JIMYHBIX BUIOB 3JIeKTpodopesa.
Kanunsphslil 31eKTpodope3 OCHOBBI METOAA.

NmmyHO(DEepMEeHTHBIN aHaTN3

NMMmyHODEpMEHTHBIN aHAIU3 B OIpe/eIeHUH
MOJJIMHHOCTU TpenaparoB. OCHOBBI MeTOAA.
HccnenoBanue (hapMaKOKUHETHKU
IIPENapaToB.

PannonzoronHeie MeTOOBI

PaJII/IOI/I3OTOHHI)Ie METOJbI B HCCICIOBAaHUN
MaKpOMOJICKY!I. OCHOBEBI METoJa. BBCI[GHI/IC
HU30TOITHBIX METOK.

XpomaTorpadudecKue MEeTOIbI

Xpomarorpaduueckue METObI B
HCCIIEJOBAaHUH MaKpOMOJIEKYI.
BricokoaddexrrBHas KUAKOCTHAs
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xpomarorpadus. ['azoBas xpomatorpadusi.
DKCKITI03HOHHAsT Xpomarorpadus. AduHHASL
xpomarorpadus.  [lepcnekTHUBBI  pa3BUTHSA

XpOMaTOFpa(i)I/I‘ICCKI/IX MCTOA0OB aHAJIM3a.

MI/IKPOCKOHI/IH. BI/I,Z[I)I U MCTOABI MUKPOCKOIINHN

Muxkpockonusi. Buabl 1 METObI MUKPOCKOIIHH.
OnTtuueckas mMukpockonusi. OCHOBBI METOJA.
O0paboTka pe3yabTaTOB MHKPOCKOMUYECKUX
UCCIEAOBAHUN. OJEKTPOHHASI MHMKPOCKOIMS.
OcHOBBI MeTOoa. [Tpo6onoaroToBka.
Knaccudukanus BUJIOB 3JEKTPOHHOU
MUKPOCKOIIHH.

MemOpaHHast GUIBTpALUs U JHATU3

MeMOpanHast ¢uabTpaus U auanui. Bwioop
¢wibTpoB.  MonekynasipHas — (QUIBTpaIHsL.
OcgeTBiieHre pacTBOpoB. OTAeNIeHNE OCAIKOB.
3ameHa cpej.
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HanmenoBanue JMCHUILIHHBI

BBeneHue B COBpeMeHHYI0 OMOJIOTHIO

O0BEM TUCHUITINHEL

4 3E (144 gac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Paszgennl

Tempbl

JKuBnie cCTEeMBI U X opraHu3anusa

MexaHu3msl IIPOUCXOXKICHU JKU3HU, eé
U3MEHUMBOCTH M HBOMOLMU. OCHOBHBIE THUIIOTE3bI
MIPOUCXOXKACHUS. KU3HU (TMIIOTE3a COTBOPEHUS,
TUIOTE3a  CTAalMOHAPHOIO  COCTOSIHUS, TMIIOTE3a
MIAHCIIEPMUU, TUIOTE3a CaMOIPOM3BOJIBHOTO
3apOXK/IEHUs, TUIIOTe3a OMOXMMUYECKOH 3BOJIOLMH).
Xumunyeckas IBOJIIOLIMS, 9BOJIIOLUS
IPeIOHO0JIOTHYECKUX CUCTEM. BosHukHOBEHHE
MIPOKapUOT, aBTOTPO(HOr0 TUIIA TUTAHUS U a9POOHOT0
oOMEeHa,  BO3HMKHOBEHHE  JYKapuOT.  YpOBHHU
OpraHM3aluy KuUBou MaTepuun. EcrecTBeHHas cucrema
KHUBBIX OpraHu3MoB. [IpuHIHMIIEI KiaccuUKaIUy.
CoBpeMeHHbIe KJIACCU(PUKAIIMOHHBIE CUCTEMBI.

OCHOBEBI OUTOJOINH. XumMuueckas

opraHusanua KJICTOK.

Ucropus wusyuenuss xkiuetku. Kierounas teopus
CTPOCHUS OPraHM3MOB. XHMHUYECKas OpraHu3alus
kieTok. Heopranuueckas cocTaBistomas KICTKHU.
OCHOBHBIE OpPraHWYECKHE BEIIECTBA, BXOIAIINE B
COCTaB KIIETKHM, UX CTpoeHue u (yHkuuu. benku.
[Iporeomuka.  @onaunr.  [Iporeosns  Oenkos.
VYrnesoasl. Jlunuasl. Hyknennossie kucnotsl (JJHK,
PHK). Anenosuntpudocdopnas kucimora. Metomsl
HaOJI0/ICHUS 32 KYIbTYPaMH KIIETOK.

OCHOBBI IIUTOJIOTHUH. Knerounsie

CTPYKTYPBI U UX (QYHKIIHH.

buonornueckue memOpansl ©  UX  (QyHKUIHUH.
MemOpanHble opraHeiuisl kieTkd. HememOpanHble
OpraHesuibl KJIeTKU. MeTo/Ibl UCCIe0BaHUs CTPYKTYP
Ha KJIETOYHOM YpPOBHE.

ObecrnieueHne KIETOK IHEPrHeH

OOmeH BeniecTB 1 MpeoOpa30BaHKe YHEPTUU B KIIETKE.
Mexanusm QortocuHTe3a. Xemocunres. ObecneueHue

KIIETOK SHEpruen BCJIC/ICTBUC OKUCJICHUS
oprannueckux BemiectB. ['nmukomm3. [ukn KpeOca.
OxkucnurensHoe dbochopunrpoBaHue.
XeMOCHHTE3UPYIOIINe MHUKPOOPTaHU3MBI —

MpOAYHCHTEHI OMOJOrHYECK aKTHBHEIX COC]II/IHGHI/IfI
IJI1 CO3aHUs JICKAPCTBCHHBIX CPEACTB.

OCHOBBI MOJIEKYJISIPHOM OMOJIOTHN

l'enetnueckass wuHbpopmanus. Perumkanus JIHK.
Tpanckpunuus. I'enetnueckuit xon. buocunTes
oenkoB.  Bupycel.  Bupoumasl.  Wcmonws3zoBaHue

6aKTepI/10¢)ar OB IUId CO3JaHUd HPOTUBOBHUPYCHBIX
JICKAPpCTBCHHBIX CPCIACTB

PasmHoxenune u
pa3BUTHE OPTraHU3MOB.

HHIAWBUIYAJIbHOC

Pazmuoxenue knetok. JKU3HEHHBIM IUKI KIETKH.
becnonoe paszmHoxkenue. [lonoBoe pa3sMHOXKEHHE.
Onrorene3. DMOpHOHAIBHOE U MOCTIMOPHOHAIBHOE
pa3BUTHE OPraHU3MOB. bBHOTEHETHYECKMH 3aKOH.
Pa3Butue opranusma u okpyxarouasi cpesia. JKoiaoro-
(dbuzmonornyeckue  mpoOsIeMbl  ajanTalMd K
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pa3nuuHBEIM (akTopam Cpeabl OOUTaHMS. AanTanus
OpraHuzMa K OJKCTpEeMallbHbIM (AaKTOpaM CpEJbl.
MexaHu3Mbl aJanTaldyd Ha KJIETOYHOM, TKAaHEBOM,
OpraHHOM, OpraHum3MeHHOM ypoBHsX. Ctpecc-
peakuus, ee poiib B (HOPMUPOBAHUH aIANITAIMOHHBIX
MEXaHU3MOB. [TocrostHCTBO CTPYKTYpPHO-
(YHKITMOHATTLHOW OPTaHU3AIMH KUBBIX OPTraHU3MOB.

OCHOBBI TEHETUKHA

OCHOBHbBIE TIOHSATUS TEHETHKU. 3aKOHOMEPHOCTU
HacjaeIOBaHUS  TPU3HAKOB.  3aKOHBI  MeHpes.
CuenieHue HaCaSACTBSHHBIX T'eHOB. B3auMoeiicTBue
T€HOB. I'eneTuka oJja. 3aKOHOMEPHOCTH
H3MEHYUBOCTH.

MeTOI[OJ'IOFI/ILIGCKI/Ie
MEPCIICKTUBHLIC
I'CHCTUKU.

JOCTHKEHUS U
HaIlpaBJICHUS

[IpoGneMbl coBpeMeHHON TreHeTukHu. Jlokanu3anus
reHa B Tpymmnax cuemieHus. KaptupoBanue reHoB ¢
MIOMOIIIBI0 XPOMOCOMHBIX ItepecTpoek. Kaptuposanue
F€HOB C IMOMOIIBK) COMATHYECKOI0 KPOCCHHIOBEPA.
CtpykTypHas oOpraHu3anus TI€HOMa »JYKapuoT U
npokapuor. Pa3BuTue TpeACTaBICHUNM O TEHE.
Ctpoenne u  (GYHKIUOHUPOBAHHE  XPOMOCOM.
['eHeTnuecknii  KOHTPOJIb  HEKOTOPBIX  ACIIEKTOB
MOBEJCHUS 4eJIOBEeKa. ['€HeTMYeCKMH KOHTPOJIb
(dhopMUpOBaHHSI TICUXOJIOTHUECKUX  XapaKTCPUCTHK
YEJIOBEKa.

VYenexu MONEKYJIIPHON T€HETHKU.

Mertoibl T€HETHYECKUX UCCIIEI0BAHUM.
MoOunbpHbBIE 3JNEMEHThI TeHOMa JYKapHoT U
NpoKapuoT.  TpaHCHO30HBI,  PETPOTPAHCIIO30HBI.
OnepanMoHHBI  TPUHIUI ~ OPraHU3alUMU  TE€HOB
npokapuoT. CTPYKTYpPHO-PETYISTOPHBIN MPUHIIUIT
CTPOEHUsT  TE€HOB  JYKapuoT.  MonekynsapHoe
KJIOHUpOBaHuE. BekTtopel Wi  MOJEKYISPHOTO
KJIoHUpoBaHus. UMMyHoTreHeTnka. OHKOIe€HETHKA.
Hogeitmme HAIpaBJICHUS OMOJIOTUYECKHX
HCCIICIOBAHUM. MonekynspHas ouomnorus;
MOJICKYJISIpHAsE TEHETHKA;, BHUPYCOJIOTHs, MPOOIEMbI
OMOJOTUM  pa3BUTHUS; KOCMHYECKas  OHOJOTHS:
MIPUMEHEHHUE MaTEMaTUKU U KHOEPHETHUKH B OMOJIOTHH.

HacnencTtBenHble
YCIIO0BCKa.

3a00J1eBaHUA

MeToasl  TPOTHO3UPOBAaHMS, MNPOPUIAKTHKUA U
JICYEHHUS HACJIEICTBEHHBIX 3a00JIeBaHUN Ha
COBPEMEHHOM YpPOBHE.
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HanmenoBanne JUCITMITIINHBI

Xumusi OMOOPraHUYECKUX COeTUHEHH

O0BEM TUCHUITINHEL

4 3E (144 4ac.)

COJAEPKAHUE JTUCHUITJIMHbI

Pa3nennl

TeMBI

O6mue
OPraHUYEeCKOW XUMHUHU

Pasnen 1. HOHATUSL

1.1.
coequHeHmni. [ mOpuan3amnus opOuTaneit aroma yriepoaa

Tema Homenknarypa  opraHudeckux
- CBSI3b THIIA THOPUAM3ALUU U TEOMETPUU MOJICKYIIBI.
N3omepus. Tumnsl uzomepuu.

- CTPYKTypHas (YIJepoJHOro CKejleTra M IOJOXKEHHUs
3aMEeCTUTENs), TI'eoMeTpuYecKas,
XUMHYECKUX  pEaKLHu. OpPraHUYECKUX

peaKuHﬁ. Kuneruka un TCpMOAMHAMUKA OPraHUYCCKUX

onTtuyeckas. THIIBI

Mexanusm
peakmmii. Krnaccupukamust peareHTOB (KUCIOTHI H
OCHOBaHHSA, HYKJICOPWIBI U 3IEKTPO(UIIBI, JOHOPHI H
AKIETITOPBI, OKUCIUTEIN U BOCCTAHOBHUTEIIN).

Paznen 2. ®axTtopel, BIUAMOIIME HA
PEAKIMOHHYIO CIOCOOHOCTh

OPraHu4YCCKux COC,I[I/IHCHI/Iﬁ.

Tema 2.1.
3aMecTUTeNell. YCTOMYHMBOCT, AHHMOHOB, KATHOHOB U
pagukaioB (crabunuzamus | JecTaOnIn3aus

3amecTuTeNsiMu ). Kuciotel 1 ocHoBaHus o bpencreny
u Jlproucy. BrusHHE CTPYKTYpbl MOJIEKYJIBI

[Torsitie 00 21eKTpoHHBIX d(hdekTax

Ha
KHUCJIOTHOCTD.

Paznen 3. Anmudartuueckue

YTJIEBOAOPO/BI.

Tema 3.1. Ankanbel. Tun rubpuaM3anuu B ajKaHaXx.
Kondopmanus U KOoHpUrypauus (paznuuue).
Kondopmanuu ankanoB (Ha mpuMepe MOJIEKYI dTaHa U
OyraHa). 3acJIOHEHHas, CKOIICHHAs] U 3aTOPMOKEHHAas
KoH(pOopMaIuu. [Ipoekuun Hsromena.
CBoOOIHOpaAMKAIbHbBIE peaxkuuu QJIKaHOB.
PernocenektuBHOCTh TrasioreHupoBanus. CpaBHEHUE
PEruoCceneKTHBHOCTH CBOOOTHOPAIMKATHEHOTO
XJIOPUPOBaHUSI U OpoMUpOBaHUs AJKEHBl. MexaHu3M
AdE-peakiuii. CkopocTh ONpeAeNsionias CTajus.
CornpsixeHHOE MIPUCOEIUHEHHE. CtabunpHOCTh
KapOOKaTHOHOB u PErHOHAaNPaBIEHHOCTh
npucoenrHenuss peareHtoB  HX. Ilpucoenunenue
MpoTHB TpaBuiia MapkoBHHKOBA. OKUCICHUE aJTKEHOB.
JlueHsl. CornpsikeHHbIE JTUEHBI. CpaBHenue
PEaKIMOHHON CITOCOOHOCTH AJIKEHOB W AJKaJIUEHOB B
AdE-peaxmusix. AJIKHWHEBI. Sp-T'ubpuau3arus.
CpaBHEHHE pPEAKIMOHHOW CIIOCOOHOCTH alKEHOB |
AJIKWHOB B

AdE-peaknusx.

Paznen 4. ApomaTtnueckue

YrJiIeBOAOPOABI.

Tema 4.1. ApomatnyHocTs. Kputepun apoMaTH4HOCTH.
ApoMaTu4ecKue yrieBoJ0pO/ibl, HOHBI U IE€TEPOLUKIIBI.
Peakuun ANEKTPOPHILHOTO apoOMaTU4eCKOro
3amernenns. Mexanusm. CxonctBo u pasnuune ¢ AdE-

PECaKIUsAMH. PeaKHI/II/I 3aMCIICHUsS B MOHO3aMEIICHHBIX
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oensomax. Opwentantel | u Il poma. ITlpuumnb
OpPHUCHTAIIUH 3aMECTHTEIISIMH B OPTO-, Mapa- WIIA B METa-
MOJIOXKEeHHE. [ alloreHupoBaHue B sIPO M OOKOBYIO
AJTKUIIBHYIO 1IeTTb (YCIIOBHS).

Paznen 5. CiupThl, aMUHBI, THOJIBI.

Tema 5.1. Ctpoenue, Ouomoruyeckas AKTUBHOCTb,
peaknuoHHasi CrocoOHOCTh. CpaBHEHHE OCHOBHBIX

CBOMCTB.
Paznen 6. KapbonunsHbeiecoenuuenus. | Tema 6.1. O6mas cxeMma HYKJICO(PUIBHOTO
MIPUCOCTUHCHHUS. CxoacTBo U paziduue c

npucoeauaenneM 1mo C=C cBsa3u (AdE- peaknumeii).
KucnoTHelii  kaTanmm3  peaknud — HYKICO(QHILHOTO
IIPUCOETUHEHMUS. CpaBHeHMe KapOOHMIbHON
AKTUBHOCTh aJIBJIETHJOB M KETOHOB. EHonm3amms,
peakuuu eHONbHBIX (opm. [anmodopmHas peaxius,
QJIbJIOJILHO-KPOTOHOBAsE KOHAEHcalws. Anbda — Oeta -
HeTpeACIbHBIC albJeruabl U KeToHel. 1,2- u 1,4-
MPUCOCTUHCHHUE.

Paznen 7. KapOoHOBBIE KHCIOTHI HMHX
MIPOU3BOJHBIC.

Tema 7.1. B3aumnHbie mnepexojbl MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT.
CnoxHodgupHas KOHJIEHCAIIH. Henpenenbabie

KHCJIOTHI I/I,Z[I/IKap6OHOBBIe KHUCIOTEI. OKCOKHCIIOTHI.

Pa3nen 8. YrieBoanl.

Tema 8.1. Knaccudukamnus yrineBogoB (MOHO-, TU- U
MOJICaXapHU/Ibl). AJbJIOTICHTO3BI (pubo3a,
ne30kcuprbo3a, apabuHO3a, KCUII03a), albJOTEKCO3bI
(r1roxo3a, MaHHO3a, TajJIaKTo3a), UX CTPOEHUE, OTKPHITAs
U IUKIMYeckas @opma IJIIOKO3bl  (MHMpaHO3Had,
(dypaHO3Has1), TayTOMEpHUsl M MYTapOTalusl caxapos.
['muKko3uHbINH THJIPOKCHIL. Oxucnenue,
BOCCTaHOBJICHHE, Aal[MJIMPOBAaHHE aJib/103. OJMUMEpHI.
Kondopmanus rmrokonupanossl (popma "kpecno",
aKCHAJIbHOE W HKBATOPHAJIBHOE  PACHOJIOKEHHE
TUAPOKCUIIBHBIX Tpy1in). CBA3b KOH(UTypaIK caxapoB
¢ D-u L-raunepuHOBBIM anmpieruaoM. HeTunudHbie
caxapa.

Paznen 9. AMUHOKHUCIIOTEI U OEJIKH.

Tema 9.1. AMUHOKHCIOTBHI. bHoOormyecku BasKHBIE
peakiuu anb(a - aMHUHOKHUCIOT: J€3aMHUHUPOBAHUE
(OKHCITUTENIbHOE H BOCCTa
HOBUTEILHOE ), IeKapOOKCUITHPOBAHHE. Crpoenue
Oenka. Ilentumnas cBs3b. HomenknaTypa au- TpH-
MMENTHIOB. PeaknuoHHAs  CIIOCOOHOCTHL  OEJIKOB.
Bropuunas, TpeTruuHas, dYeTBepTUYHAS CTPYKTypa
OeIKOB.
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Paznen 10. Tpurnuuepuapl u Tema 10.1. Kmaccudukanus. XXupsl 1 KUpHBIE Macia.
0I00HBIE COETUHEHUSI. Tpurnmuuepuast. Bocku. dochonunusl.
I'mukonunusl. buonoruueckue GyHKIMH.
Paznen 11. Hykneotuast u Tema 11.1. CrpykTypa HYKIEHHOBBIX  KHCIIOT.
HYKJICMHOBBIE KUCIIOTHI. Hyxneo3uasl u Hykieotuasl. HekoTopele xuMuyeckue

CBOMCTBAaHYKJICOTUJIOB U HYKJIEO3uAOB. llepBuunas u
BTOPUYHASICTPYKTYPBl HYKIEUHOBBIX KHUCJIOT. YPOBHH

kommaktusanun JJHK.
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HanmenoBanue JMCHHUILIHHBI

BBenenue B OnoungopmMaTuky

O0BEM TUCHUITINHEL

4 3E (144 4ac.)

COJAEPKAHUE JTUCHUITJIMHBI

Pa3pennl

Tempbl

OcHoBbI OMOUH(POPMATHUKHI

buondopmartuka kak HaydyHasi JTUCIUIUIMHA U KaK
TEeXHOJOTHYecKass Iutargopma:  oIpejaeeHHe,
OCHOBHbIE MTOHATHS, LIEJU U 337a4u. B3anMocsizu
OuoH(pOpMATUKU C JPYTMMH JUCHUIUIMHAMU
ouonorun. Homelimme nocTrxeHUs B 001acTu
MOJIEKYJIIPHOU Oouosiorun u TE€HETHKHU,
BBI3BABIINE HEO0OXOIMMOCTh pa3BUTHUS
O0MOMH(pOPMATUKH.

Habop nH(pOpMaINH, XapaKTepU3YIOIIHM
Oouononumepsl (OETKHU, HYKIEHMHOBBIE KHUCIOTHI).
[TocnenoBarenbHOCTH AMUHOKHCIIOT u
HYKJICOTHIOB KaK OCHOBHasi HH(pOpMAIMOHHAs
COCTaBJIsIONIass OMOMH(POPMATHKH.

dopmaTbl (aiinos, HACTIOJIB3YEMBIX B
Oonoundpopmarvuke. 3amuch aAMUHOKHCIIOTHBIX
[ocJIeI0BaTeNbHOCTEN. 3anuch HYKJICOTHIHBIX
IIOCJIEI0BATEIbHOCTEN.

bronndpopmanmonHbie 6a3bl JaHHBIX.

baza mamnpix GenBank. PenosutopHple u
aHanmuTHueckue ¢yHkuun GenBank. ®dopmatsl
ONHUCAaHMUs  TEPBUYHOM  CTPYKTYphl  OENKOB
(aMHHOKHCIIOTHOM MOCJIEI0BATEIBLHOCTH).
[pyrue Qopmarbl 3amucu  HYKJIEOTHAHBIX H
aMHUHOKHUCIIOTHBIX MMOCJIEIOBAaTEIIbHOCTEH,
uHpopmanusg o HUX Ha pecypcax EMBL-EMI u
emboss.

Hcrounnku 6nonornyeckoit HHGopMauu u 6assl
naHHbIX B MHTepHere. Knaccugukanus u THITBI
0a3 naHHBIX. BceoObemiromue, yHuBepcaibHbIE U
KOMOMHUpOBaHHbIe 0a3bl 1aHHBIX. ba3bl TaHHBIX
[0 KOHKPETHBIM OpraHu3Mam. bas3wl JaHHBIX 1O
TUIIaM MOJIeKyJl. JlonoaHuTenbHble 0a3bl JaHHBIX.
BricokocnenuanusupoBanibie  0a3bl  JaHHBIX.

GenBank — NCBI. baza HyKIeOTHIHBIX
nocienosarenpbHocTeil EMBL. ba3a naHHBIX 110
Oenkam SwissProt. baza CTPYKTYpPHOI

uHdopmarmu o 6enkax PDB — Protein Data Bank.
BcTrpoeHnHble HHCTPpYMEHTHI 111 paboThI ¢ 6a3aMu
naHHbIX B IHTepHeTe. Arrperatopsl HHPOpMaIIU
u3 6a3 JaHHBIX U CCHUIOK Ha pecypchl. CeMeicTBO
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0a3 mausblx KEGQG. bBaspl maHHBIX M0 MayIbIM
MOJIEKYJIaM | JICKapCTBEHHBIM Ipernaparam. bassl
JIAHHBIX 10 METa0OJIOMHKE W €¢ MPHUIIOKCHUSIM.
Toxkcukoaornyeckue 0a3pl JaHHBIX.

WHuCTpyMEHTBI/METOIBI ISt pabOThI
uHpopMalei W3  OHOJIOTHYECKUX
JTAHHBIX.

c
0as

Metoapl  cpaBHEHMS IEPBUYHBIX  CTPYKTYp
MOJIEKYJ OMOTIOIMMEPOB. AJITOPUTMBI CPAaBHEHHS.

BripaBuuBanue, JIOKaJIbHOE, IJ1I00aJIbHOE.
MHoKecTBEeHHOE BbIpaBHHUBAHHUE.
DUIOreHETUYECKU I aHanu3 [Tpobaembr
(GuIOreHMH TEeHOMHBIX I0CJIE0BATEIbHOCTEH.
OHTON0TNN TEHOB. Nudopmannonnoe
coJiep>kaHue TeHETUYECKUX

IIOCJIEIOBATEIBHOCTEN. Pacnio3HaBaHue y4acTKOB
CKPBITBIX NEPUOAUYHOCTEN, ITIOBTOPOB, YYaCTKOB
CTaTUCTUYECKOM HEOJHOPOJHOCTH.
Pacmo3naBanmne MNPEAKOBBIX I'€CHOB B ICPBHUYHBIX
CTPYKTYpax  MOJIEKYyJ]l  OHONOIMMEpOB  H
uccieloBaHMe  UX  (YHKIMOHAJIBHOCTH U

SBOJIFOLIMH.
[Iporpammubie cpeacTBa u HHTEepHET-CEPBUCHI
JUIS O01ouH(pOPMaLIMOHHOTO aHanu3a.
I/IHCTPYMCHTI)I JId  aHaJIn3a HYKJICOTI/II[HBIX n
OEIKOBEIX IOCJIEJOBATEILHOCTEH. Ornenka
KadyecTBa CPaBHHUTEIHLHOTO aHajam3a

MMOCJIE0BATEILHOCTEM )51 MMPOCTPAHCTBCHHBIX
CTPYKTYP. I/IHCTp}IM CHTBI BU3YyaJIn3alluu.
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HanmenoBanue JMCHUILIHHBI

METOIILI MaTeMAaTH4Y€CKOIro MOJa€/JIUPOBaHUsA

O0BEM TUCHUITINHEL

4 3E (144 4ac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3peinl

Tempbl

Tema 1. OcHOBHBIE IPOOJIEMBI
MOZETUPOBAHUS MPOTYyKIIMOHHBIX
IPOLIECCOB

Knaccudukanus moneneit. UMutanmonHoe MOIEIUPOBAaHHE.
YCcTOMYUBOCTS TPOAYKIMOHHBIX TpoiieccoB. llpsmas wu
oOpatHast ~ KuMHeTWYeckHe  3ajmaud.  Mnentuduxanms
apaMmeTpoB. [IpyHUMIIBI ~ JTUMUTUPOBAHUS,  3aKOH
TOJICPAHTHOCTH W (YHKLUMHU OTKIMKA. 3a7audl YIpPaBICHHS
MPOIYKIIMOHHBIMH MPOLIeCCaMU

Tema 2. Monenu pocTta v pa3BUTHS
OT JIeIbHOW TOMYJISIIUH

HenpepsiBHbIE MOJIEJIH. Bnusiaue 3ara3AbIBaHusl.
JluckpeTHble MOJENH MONYJSUUNA C HENEPEKPBIBAOLIUMUCS
IIOKOJICHUSIMH. Marpuunsle MOJEIIN MO YJISALIAMN.
Croxactuueckue mozenu nomyisuuid. IIpoctpancTBeHHOE
pacnpocTpaHeHue Bua. Mojenu nonyJsisiquy ¢ HeJIMHEHHON
mud¢ysueit. Ponb Takcuca B IpOCTPaHCTBEHHO-BPEMEHHOM
nuHaMmuke. [lepexomHble Mpoueccsl B MOAEISX MONYJISALINM,
YUUTHIBAIOIIMX PACCEIICHUE BUJA B IPOCTPAHCTBE

Tema 3. Mogenu B3auMoaeiCTBUS
JBYX IOIYJISLAN

Knaccudukanus B3aUMOJICUCTBUM. Bonbsrepposckue
MOJEIHN KOHKYPEHLUU. BonbteppoBckue MOJIENTN
B3aMMOOTHOILICHUI THUIA XWIIHUK — JKEpPTBA. YUET

MIPOCTPAHCTBEHHOTO MepeMerieHus. OO000IIeHHbIE MO
B3aUMOJICHCTBUS NIBYX BUIOB. BiusiHue 3ama3/bIBaHUs HA
YCTOMUYMBOCTh CHUCTEMBI. DKOJIOTMYECKUE JIHCCUIATUHHBIC
CTPYKTYpHI. [IpocTpaHCTBEHHBIN Xa0C B MOJEISAX XHUITHUK
— okeptBa. Mogenu Tuna peakuus — auddysus —
AJIBEKIIHS

Tema 4. Monenu OMOJIOTUYECKUAX
COOOIIECTB

Crpyktypa cooOmiectB. Monenb mHpocToil Tpoduueckon
uenu. CTaioHapHble COCTOSIHUS M IMHAMUYECKUE PEKUMBI
B coOoOlIecTBE M3 TpeX BUAOB. B3auMOCBsA3b MNOTOKOB
BemiectBa M 3Hepruu. Cucrembl ¢ (QUKCHPOBAHHBIM
KOJIM4ecTBOM  BeniecTBa.  (CraTucTHYecKas  MeEXaHUKa
BOJITEPPOBCKUX CHCTEM. Monenun CUCTEM c
numMuTHpoBaHueM. KoMnapTMeHTanbHble CUCTEMBI

Tema 3. IIponykunoHHble
IIPOLIECCHI B BOJHBIX HYKOCUCTEMAX

Onrcanue 0OMEHHBIX IMponIeccoB B BOJHOM cpeace. Mopenp
IIJIAaHKTOHHOT'O COO6HICCTB3 nejaarunand  bemoro MOps.
HpOCTpaHCTBCHHO'BpCMCHHBIC 3aKOHOMCPHOCTHU TUHAMHUKU

¢duToraHKkTOHA.  YTpaBJICHHE  BHUAOBOW  CTPYKTYpOH
IJIAHKTOHHOTO coolmiectBa. Ponb  ruapoIMHAMUYECKHX
MPOIIECCOB B  JWHAMHUKE TUIAHKTOHHBIX  COOOIIECTB.

KpyroBoport BeliecTBa U 3HEPrUM B 03€PHBIX IKOCHCTEMAX.
Junamuka peiOHOTO cTaga. MMuTammoHHass MOJENb
A30BCKOro Mopst

PykoBogurens OI1/

Hupexkrop UBXTH, mpodeccop a.x.H.
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