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1. IACIIOPT PABOYEMN INPOI'PAMMBI OBIIIEOBPA3OBATEJILHON
YYEBHOU JUCIUAIIJIMHBI

1.1. O61acTh IPMMEHEHUS] TPOTPAMMBI

PabGouas mnporpamma 1o o00IIE00pa30BaTEIBLHON y4E€OHOW JHUCIMILIMHE
«buonorusa» COCTaBJIIGHA ~ HAa  OCHOBE  TpebdoBaHUU denepabHOTO
rOCYJapCTBEHHOT0 00pPa30BaTENLHOIO CTAaHJapTa CPEIHEro 00Iero oopa3oBaHus
U SBJISIETCS YACThIO MPOrpaMMbl MOJTOTOBKH CHEIMAIMCTOB CPEIHEr0 3BEHA IO
cnenuanbHocTu (cnenuanbHocTsM) CI1IO

25.02.08 IKcIIyaTanus 0eCnuJ0THBIX ABHALMOHHBIX CHCTEM

(ko) (Hanmenoanue crienuansHocTn / ipodeccun)

1.2. Heab o0meoOpa3oBare/JIbHON Yy4eOHON IMCUMILUIMHBI — TPeOOBAaHUS K pPe3ybTaraM
OCBOCHUS TUCIHILIUHBI:

dopMHUpOBaHUE y CTYACHTOB OMOJIOTMYECKON COCTAaBIISAIONICH €CTeCTBEHHO-HAYYHOMN
KapTHUHBI MHpPa KaK OCHOBBI IIPUHATHUA peHICHI/Iﬁ B JXU3HCHHBIX U IPON3BOJCTBCHHBIX

CUTYalIUsIX, OTBETCTBEHHOI'O MOBEJCHUS B PUPOIHOMN CPELIE.
Vkasvieatomea  yeau  Oucyuniaumvl,  YKA3aHuvle 8  NOACHUMENbHOU  3aNUCKe
06ujeobpazosamensHoll yuetHot OucyuniunsL.’

NPUMEPHOL  NPOSPAMMDbL

1.3. MecTo o00mEeoOpa3oBaTe/bHON Y4eOHOH IUCHUIUIMHBI B CTPYKType HNPOrpamMMbl
MOJTOTOBKHU CNENHMAJNCTOB CPe/IHEro 3BeHa:

JucnumnrHa «buosiorusi» BXOJUT B COCTaB NpeaMeTHOM obsactu 9.4. EcTecTBeHHbIC
Haykn ®I'OC COO u O6mieobpazoBarenbHas MoAroToBka/ba3oBbie U CITUTUITMHBL

(VKazamo NPUHAONIEHCHOCMb OUCYUNIUHBL K npedmemHou oonacmu, nponucannol 8 @I'OC cpednezo
00uge2o 06pa308anus u K y4eOHOM) YUKTY)

1.4. Pe3yabTarnl ocBoOeHHs 001e00pa3oBaTeIbHON Y4eOHOH JTUCHUILVINHBI B COOTBETCTBHHU
¢ ®I'OC CIIO u Ha ocaose ®I'OC COO

JucuuninuHa BXOOUT B 00mIe0Opa3oBaTelbHBIN LMKJI M OTHOCHUTCS 6a30BbIM
00111€00pa30BaTEIbHBIM AUCLUIIIIMHAM CPEAHETO (II0JIHOr0) 0011ero 00pa3oBaHus U HalpaBJIeHA
Ha (OpMHUPOBAHUE OOIIMX KOMIIETEHLIUH.

K

Koa 1 HauMeHOBaHHe ILranupyemele pe3yJbTaThl 0CBOCHUS TUCUUILTHHBI
¢popmupyembix
KOMIIeTEeH LIl Oomme JucuuniauHapHbie
OK 0l1. Beoibupats | B yactu Tpy10BOro BOCIIMTAHMUSL: cOpMHUPOBAHHOCTb  3HAHMM
cmocoObl  pelIeHus | - TOTOBHOCTh K TPYAY, OCO3HAaHHE | MECTE U POJIM OMOJIOTUU B CHCTEME
3a7a4 [IEHHOCTH MacTepCcTBa, TPYA0It00ue; Hay4YHOI' O 3HAHUS;
npoeCCHOHALHON | - FOTOBHOCTh K AKTUBHOW | (DyHKIIMOHAJILHOMN rpaMOTHOCTH
JEATeIIbHOCTU JNEATEIbHOCTH  TEXHOJIOTMYECKOW U | YeJoBeKa TSt pelIeHus
MPUMEHHUTEIBHO K | COUHMATIbHOMN HaIpaBJIEHHOCTH, | )KU3HEHHBIX MIPOOJIEM;
Ppa3InYHbIM CIOCOOHOCTH WHUIIMUPOBATH, | CHOPMHUPOBAHHOCTh YMEHHUS
KOHTEKCTaM IUIJAHUPOBATh M CaMOCTOSITENIBHO | paCKpbIBATh co/Iep)KaHue
BBITIOJHATH TAKYIO IEATEIbHOCTD; OCHOBOIIOJIAr AN X

AHITIOO

«AKaJeMUYECKUI
KOJIIE DK

! B coorsercreimn ¢ ®IOC cpeaHero obuiero oOpa3oBaHus, YTBEpKICHHOTO npuka3oM ot 17 mas 2012 r. Ne 413

(3apeructpupoBano B Muntocre Poccun 7 nronst 2012 1. N 24480).
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- HMHTEpeC K pa3IuyHbiM cdepam
npoheccuoHaNbHON AesTeIbHOCTH,

OBnaneHue YHUBEpCaIbHBIMU
y4eOHBIMU [103HABATEIbHBIMU
NEUCTBUSAMH:

a) 6a30BBIC JJOTMUECKUE ICHCTBUS:

- CaMOCTOSITENEHO (OPMYITUPOBATH H
aKTyaJIM3upPOBaTh npobuemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBATh  CYIIECTBEHHBII

IMpHU3HAK NI OCHOBAaHUA JIJIA
CpaBHeHI/ISI, KHaCCI/Iq)I/IKaLII/II/I nu
000011ICHNS;

- OHpCIICJI?ITb neim AOCATCIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JOCTHIKEHUS,

- BBIABISITh  3aKOHOMEPHOCTH H
HpOTI/IBOpe‘II/Iﬂ B paCCManI/IBaCMLIX
SIBJICHUAX,

- BHOCUTH KOppeKTI/IBLI B
ACATCIIbHOCTD, OLICHUBATH

COOTBETCTBHE PE3YyJbTAaTOB  IIEJISM,
OLICHHUBATh pUCKH MOCJICICTBHIA
NESITCIIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE
MIPH PEIICHUU KU3HEHHBIX TTPO0JIeM

0) 0a30BBIC  HCCIICIOBATEIbCKHE
JICWCTBUS:

- BIaACTh  HABBIKAMH  y4eOHO-
HCCIENOBATEIIbCKOW M IIPOEKTHON
JESITENIbHOCTH, HaBBIKAMU Pa3peIICHHS
npooem;

- BBIABIIATH MPUYUHHO-CIICICTBEHHBIC
CBSI3M W AaKTyallM3upoBaTh 3ajady,
BBIBUTATh THUIIOTE3y €€ peIleHus,
HaXOJUTh apryMEHTBI JUTSt
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHUU,
3a/laBaTh IMapaMeTpPbl HM KPUTEPUHU
pEIICHMS;

- QHaJTM3UPOBATH TOJIYYCHHBIE B XOJE

pelieHus 3aa4u pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATH

HU3MCHCHHUC B HOBBIX YCJIOBHX;

- YMCTb MNEPCHOCUTDH 3HAHUs B
II03HAB aTeJ’ILHYI-O nu HpaKTI/Iq eCKYI-O
00JIaCTH XU3HEAEATEIbHOCTH;

OMONIOTMYECKUX  TEPMUHOB U
MOHATUHN: KHU3Hb, KJETKA, TKAaHb,
OpraH, OpraHu3M, BUJI, MOIYJISAIUSA,
JKOcHcTeMa, OmoleHo3, ouochepa;
Metabonmu3Mm (0OMEH BemIeCTB U
MpeBpalleHne YHEPIHH), TOMEOCTa3
(camoperynsius), OMocUHTE3
Oenka, CTPYKTypHas OpraHu3amus
KHUBBIX CHCTEM, JHCKPETHOCTb,
caMoperyJIsIus,
CaMOBOCIIPOU3BEICHHE
(penpoaykuus),
HACJIEZICTBEHHOCTh, U3MEHYUBOCTb,
9HEPro3aBUCHMOCTD, pocT u
pa3BUTHE, YPOBHEBAs OpraHU3aLUs;
cOopMUPOBAHHOCTH YMEHHUS
packpbIBaTh coaepKaHue
OCHOBOIM OJIATAOIIIN X
OHMOJIOTHYECKUX TEOPUH U TUIIOTE3:
KJIETOYHOH, XPOMOCOMHOH,
MYTallHOHHOM, SBOJIIOITMOHHOH,
MIPOM CXOXKICHUS KU3ZHU u
YeII0BEKa;

cOpMHUPOBAHHOCTh yMEHUS
pacKpeIBaTh  OCHOBOITOJATAIOIINE
OMoJIOornYecKre 3aKOHBI u
3akoHoMmepHocT (I'. Mengens, T.
Moprana, H.M. Basumora, 3.
I'ekkenss, ®. Mromiepa, K. bapa),
TPAaHUIBI WX MPUMEHUMOCTH K
KHUBBIM CHCTEMaM;

MPUOOPETEHHUE OIBITA TPUMEHCHHUS
OCHOBHBIX  METOJIOB  HAyYHOTO

MMO3HAHUA, M CIIOJIE3YEMBIX B
OMOJIOTHH: HaOJII01EHUS u
OIMCaHUsA JKMBBIX CHCTEM,
IPOIIECCOB u SIBJICHUI;

opraHu3anuvu u IMpOBCACHUS
OHOIOTMYECKOr O OKCIICPUMCHTA,
BBIABHUKCHHUA T'HMIIOTE3, BBISABICHUA

3aBUCHUMOCTH MEKIY
HCCIIEyEMBIMU BEJIMYMHAMU,
OO0BSICHEHUS I1OJIy4YEHHBIX
pe3ynpTaToB U (HOPMYJIMPOBAHUS
BBIBOJIOB c HCII0JIb30BAHUEM

Hay4HbIX TIOHATHM, TEOpUH U
3aKOHOB;

- YMCTb HHTETrpUpPOBATH 3HAHUA U3 C(i)OpMI/IpOBaHHOCTI) YMCEHUA

Pa3HbIX NIPEAMETHBIX 06HaCTeI>'I; BBIACIIATH CYILICCTBCHHBIC

- BbIIBUTATb HOBBLIC UJCH, IPCAJIaraTb | IPU3HAKHU BUPYCOB, KJICTOK

OPUTHUHAJILHBIC TOAXOAbI U PCILICHU IMPOKAPHUOT n OYKapHuoT,
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- CIIOCOOHOCTHh HMX WHCIIOJB30BAHUS B
O3HaBaTeIbHON " COLIMAJILHOM
MPaKTHKE

OJTHOKJIETOYHBIX u
MHOTOKJIETOUHBIX OpPraHU3MOB,
BHJIOB, OHOreoIeH030B Hu
JKOCHCTEM; 0COOEHHOCTH
MpoleccoB  OOMEHa BEIIECTB U
MPEBpAIICHUsS SHEPrUd B KIIETKE,
doTocuHTE3a, TMIACTHUYECKOTO U
SHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Meio3a,
OIJIOJIOTBOPCHHUS,  Pa3BUTHUS U
Pa3sMHOXEHUS, WHJIUBHIYATHLHOTO
pa3BUTHs opraHu3Ma (OHTOTeHe3a),
00pBOBI 3a CYLIECTBOBaHHUE,
€CTECTBEHHOI0 oroopa,
BHU1000pa3oBaHus,
MIPUCIIOCOOIEHHOCTH OPraHU3MOB K
cpene obuTaHus, BIUSTHUS
KOMIIOHCHTOB IKOCHCTEM,
AQHTPOIOTCHHBIX ~ W3MCHECHUH B
9KOCHCTEMaxX CBOCM MECTHOCTH,
KpyroBopora BCIIECTB "
MpeBpalieHue SHEPruH B
ounocdepe;

cOpPMHPOBAHHOCTh yMEHUs
pemaTs OMOJOTHMYECKHE 3aJauH,
COCTaBJISITh TCHOTHITHYCCKHE
CXEMBbI CKPCIIUBAHUS JUII Pa3HbIX
TUTIOB HACJIEOBaHUS MPU3HAKOB Yy
OpPraHu3MOB, COCTaBIISITh CXEMBI
MepeHoca BEIIECTB W DHEPrHH B
skocucreMax  (I[eMd  TUTAHHS,
MTUIIEBbIE CETH)

OK 04. DddexTuBHO | - TOTOBHOCTh K  CaMOpPa3BUTHIO, | IPHOOPETEHUE OMbITA MPUMEHEHHS
B3aUMOJIEICTBOBATh | CAMOCTOSITEIBHOCTH U | OCHOBHBIX  METOJIOB  HAay4HOIr'O
u paboraThb B | CAMOOIIPEIEIICHHUIO; MMO3HAHUS, HCIOJIb3YEMBIX B
KOJIJIEKTUBE U | -OBJIAJICHUE  HABBIKAMH y4eOHO- | Ouosoruu: Ha0II0AeHUs u
KOMaH/1e HCCIIEN0OBATEIIbCKOM, MPOEKTHOM U | ONHCAaHUS JKHBBIX CUCTEM,
COLIMAJIBHOM 1€STEIBHOCTH; IIPOLIECCOB u SIBJICHU;
OBnaznenue YHUBEPCAJIbHBIMU | OpraHU3aluu u MIPOBEICHUS
KOMMYHUKATUBHBIMU J1€UCTBUSAMU: OMOJIOTMYECKOTO  DKCIEPHUMEHTA,
0) coBMecTHas ACSITENbHOCTD: BBIJIBUKEHUSI TUIIOTE3, BBISBICHUS
- TOHMMaTh M  MCIOJb30BaTh | 3aBUCUMOCTH MEXIY
IIPEUMYILECTBA KOMAaHHOM U | UCCIIEyEMbIMU BEJIMYMHAMU,
WHIWBHUIYyaTbHON PabOTHI; 00BsICHEHUS MOJTy4YEHHBIX
- TNpUHUMATh [EIM COBMECTHOU | pe3yJbTaToB U (OpPMYIHPOBAHUS
NEeATEIbHOCTH,  OPraHU30BBIBATh U | BHIBOJIOB C  HCIOJB30BAaHHEM
KOOPAMHUPOBATh JIEMCTBUS 10 €€ | HAYYHbIX IIOHATHM, TEOpHUM U
JOCTUKEHHUIO: COCTaBJATh  IUIAH | 3aKOHOB
NCUCTBUM, pacnpenensaTh poaud ¢
Y4YETOM MHEHH I YYaCTHUKOB
0o0CYXXJIaTh PE3yJIbTaThl COBMECTHOM
AHIIOO Pabouas nporpamma 1o odmeodpazoBaTenbHON yueOHOM aucuumHe buonorns Crp. 5u3 16
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paboTHI;

- KOOpIMHHMPOBAaTH W  BBIIOJHATH
paboTy B  YCIOBHSX pealbHOTO,
BHPTYaJIbHOIO W KOMOWHHUPOBAHHOTO

B3aHUMO/CHCTBHSI,
- OCYILIECTBJIATh MMO3UTHUBHOE
CTpaTEeTUYECKOE MOBEICHHE B

pa3IUYHBIX CUTyalUsX, IPOSBIATH
TBOPYECTBO M BOOOpa)keHHe, ObITh
MHUIUATUBHBIM

OBnanenue YHHUBEpCaJIbHBIMU
PETYJIATUBHBIMU €1 CTBUSIMHU:

T') IpUHATHE ce0s U APYTUX JFOICH:

- NPUHMMATh MOTHUBBI M apryMEHTHI
ApYyrux  JoJedl  mnpu  aHaium3e
pe3yabTaTOB AESITEIbHOCTHU;

- NpHU3HaBaTh CBOE IIPaBO U IPaBO
JIpYTHX JIOAEH Ha OMMOKY;

- pa3BUBaTh CIIOCOOHOCTh MOHHMATh
MUD C HO3UIMH IPYrOro 4esJoBeKa

[1IK 4.3 OcyniecTBIIATh BEJEHNE SKCIITyaTaAlHOHHO-TEXHUYECKON JOKYMEHTAIUN

Koa THYHOCTHBIX
JINYHOCTHBIE Pe3yJIbTATHI PeATN3AINH MPOrPaMMbl BOCIUTAHUSA (TeCKPHIITOPBLI) pe3yJbTaToOB peain3anuu
NPOrpaMMbl BOCIIUTAHUS

CobOnromaromii W MPOMAaraHAUPYIONIMA TpaBWiIa 3J0POBOTO U
Oe3omacHoro o0pasza JKM3HM, CIOPTa; Mpeaynpexaaroumi amdo
MIPEOI0JICBAIONINI 3aBUCMMOCTH OT aJIKOTOJIsA, TabakKa, ICUXOAKTUBHBIX

BEIIECTB, a3apTHBIX UTrp U T.A. COXpaHSIOUMI MCHUXOJIOTHYECKYIO P9
YCTOMUYMBOCTH B CUTYaTHBHO  CIIOKHBIX MJIM  CTPEMUTEIBHO
MEHSIIOIMXCS CUTYalUsIX

3a0oTamuiicss 0 3alUTe OKpY’Karoleil cpeabl, COOCTBEHHON U UYXKOM 1P 10
6e301acHOCTH, B TOM uncie nudpoBoit

[IpyHuMaromMii ceMeilHble LEHHOCTH, TOTOBBIM K CO3/IaHUI0 CEMbU U
BOCIIUTAHUIO J1€TEH; 1EMOHCTPUPYIOIIUNA HENPUATHE HACUIIUS B CEMbE, P 12

yxoga OT pOI[HTCHBCKOﬁ OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIIEHUN CO
CBOMMU NETBMHU U UX (1)I/IH3,HCOBOFO COACPIKAHM.

[IposiBiArOIME ~ CO3HATENBHOE  OTHOLIEHHWE K  HEHNPEPHIBHOMY
o0pa3oBaHMIO KaK YCJOBHIO ycrmemHod mnpodeccuoHanbHon u | JIP 14
00IIECTBEHHOM eATeIbHOCTH
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1.5. Pexomenayemoe K0JIM4eCTBO YaCOB HA OCBOEHHE NMPOrpaMMbl 001e00pa3oBaTe1bHOM

y4eOHO! THCIHIINHBI:
O6bem obpazoBaTenbHOM MporpaMMbl — 50 4acoB, B TOM YHCIIE:

00s13aTeNbHON yueOHOM HArpy3KH 00ydJaromerocs ¢ nmpemnojaasatesneM — 48 4acos;
caMOCTOsATENIbHAs padoTa 00yJaromerocss —  4aca;

KOHCYJIbTAIliM — ___ 4aca,

MPOMEKYTOUHAS ATTECTAIUs — 2 YaCOB.

AHITIOO Pa6ouas nporpamma nmo o6meodpa3oBaTenbHON yueOHOM qucnunanHe buonorus Crp. 7u3 16
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2. CTPYKTYPA U COIEP’)KAHUE OBIIIEOBPA30OBATEJIbHON
YYEBHOU JUCIUAIIJIMHBI

2.1. O0beM yueOHOI NTUCHUIINHBI U BUIbI Y4eOHOH padoThI

Bua yueOHoii padoThI Oovem uacos
O0bem 00pa3oBaTe/IbHON POrpamMmsbl (Bcero) 50
CymmapHas y4yeOHasi Harpy3ka oOy4yalwuuxcsi BO B3aMMOACHCTBHU € 48
npenogaBaresiemM
B TOM YHCIIE:
TEOPETHYECKHUE 3aHITUS 16
MPAKTUYECKHUE 3aHITUS 32
CamocTosiTesibHasi padoTa o0ydalomerocs (Bcero)
KoncyabTanum no y4e6Hoi JucIumnjinge
IIpome:xyTouHas aTTecTanus 6 popme (3auem ¢ oyeuKoii) 2
Bo scex auetikax co 36e300uxoil (*) credyem ykazamov 00bem 4acos 8 COOMEemcmaeuil ¢ y4eOHbim
naaHoM
AHIIOO Pabouas nporpamma 1o odmeodpazoBaTenbHON yueOHOM aucuumHe buonorns Crp. 8 u3 16
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2.2. TeMmaTH4ecKui IJIAH U COEPKaHME 001Ie00Pa30BATEIbHOI YU4eOHOI TUCIIUILINHBI

XapakTepucTHKa
HanmenoBanue Conep:xanne yueOHOro Mmarepuasia (0OCHOBHOE M PO ecCHOHATIBLHO-OPUEHTHPOBAaHHOe), 1adopaTopHbie 1 | O0beM BU/I0B DopmMupyembie
pa3nieioB U TeM NpaKTHYeCKUe 3aHATHS, TPUKJIATHON MOAYIb (IPU HAJTUYHHN) 4acoB AesITeJIbHOCTH KOMIIETEeHI[UT
CTY/J€eHTOB
1 2 3 4 5
Paspes 1. Kinerka — cTpyKTypHO-()yHKIIMOHAIbHAS ¢JHHIIA 5KUBOT0 12 ayMTOPHOE
Tema 1.1. OCHOBHOE COep/KAHME 2 oOyueHue: OK 1., OK 04
Buonorus kak Teoperuyeckoe o0yuenue: 2 pabota Ha nekuuax; | JIP9, JIP10,
Hayka. O6was CoBpeMeHHbIE 0Tpaciii OMOIOTHYECKHUX 3HaHUHA. CBSI3b OMOJIOTHH C IPYTHMHU HayKaMu: OHOXuMUs, bnodusuka, Ha MPaKTHICCKHUX P12, JIP14
XapaKkTepucTuka OuoHuKa, reHoreorpadus u ap. Pons u Mecto 6Guonoruu B GOpMUPOBAHMH COBPEMEHHOM HAyUHOM KAPTUHBI MUpA. SaHATHAX
KU3HH YpOBHHU OpraHu3aluy kuBoit MaTepun. OO6IIas XapaKTepHCTUKA JKU3HH, CBOMCTBA KUBBIX CHCTeM. XUMHYECKHil (cemunapax);
COCTaB KIETOK KOHTPOLHEIC

Tema 1.2. OcHoBHOe coaep:KaHue 4 E:Sd(())z?(;menbﬁaﬂ OK 1., 0K 04
CTpykTypHo- Teoperuueckoe o0y4enue: 2 paGota; JIP9, JIP10,
¢pyHkunonaiIbHast Krnerounas teopus (T. [lIBann, M. [lInetinen, P. Bupxo). OCHOBHEIC MOJIOKEHHS COBPEMEHHON KJICTOUHOM BHEAYIHTOPHAS JIP12, JIP14
OpraHusanus TeopHuH. TUIIBI KJIIETOYHOHN OpraHu3aluy: MPOKAPHOTHUECKUI U dyKaproTHUecKuil. OHOKIIETOUHbIE U yuebHas paboTa:-
KJIETOK MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHHe MpoKapuoTH4eckoil kieTku. CTpoeHne 3yKapHOTUIECKOH KIETKH. OrOTOBKA

Hexknerounsie ¢popMbl K13HH (BUPYCH, OakTeprodarn) JIOKJIaJI0B;

IIpakTuyeckoe 3ansitue Ne 1 2 MOJrOTOBKA

BupycHble n GakTepuanbHbie 3a00eBanus. OOLIe TPUHIIUIIBI UCTIOB30BaHUS JIEKAPCTBEHHBIX BELIECTB. pedeparos;

OcoOeHHOCTH ITPUMEHEHHs aHTUOMOTHKOB. [IpecTaBieHne YCTHBIX COOOILIEHHH ¢ Ipe3eHTalueH, pabota B

MIOJrOTOBJIEHHBIX 1O TIEPEYHIO HCTOYHUKOB, PEKOMEH/IOBAHHBIX NPENOAaBaTelIeM OUOIMOTEKAX U
Tema 1.3. OcHOBHOe cofiepKaHHe 4 YUTAIBHBIX 3a/ax; OK 1., OK 04
CrpykTypHo- Teopernueckoe o0yueHue: 2 pabora B JIP9, JIP10,
bynkuuonanbHble | XpomocomHas Teopus T. Moprana. CTpoenne XpoMocoM. XpOMOCOMHEIH HA6Op KIETOK, TOMOJIOTHYHBIE H Unrepnere JIP12, JIP14
¢axTopsI HErOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOMAHBIN U AUTUToNIHBIN Habop. Hykmenmnossie kuciotsl: JJHK, PHK y4acTue B HAy4HO-
HACJIEACTBEHHOCTH HaXOXJICHUE B KJIETKE, UX CTPOeHUE U PYHKIMHU. MaTpu4HbIe IPOLECCHl B KIIETKE: PEILTUKAIMS, OMOCHHTE3 HCCIIEIOBATENLCKOM

OeJka, penapaiys. [ eHeTHYECKUi KO U ero CBOWCTBa pabore 110

IIpakTHueckoe 3ansaTHE No 2 2 TeMaTHKaM

Pewrenue 3a1a4 Ha onpeneneHue nociue10BaTeIbHOCTH HYKJIEOTHIOB, aMUHOKHCIIOT B HOPME U B ClTyyae Kagenpe!

M3MEHEHHUS N10CIIeN0BaTeNnbHOCTH HyKi1eoTH10B JJTHK
Tema 1.4. OcHOBHOE coiep:KaHHe 2 OK 1., 0K 04
Oo0men BemiectB U | IIpakTHueckoe 3aHsTHe Ne 3 2 JIP9, JIP10,
npeBpaiieHue TTousiTre MeTaboaM3M. ACCUMUIIALIUS U AUCCUMUJIALMA — JBE CTOPOHBI MeTa0o0M3Ma. Tursl 0OMeHa BENECTB: JIP12,JIP14
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JHEPruH B KJIeTKe. aBTOTPOGHBIN U reTepOoTPOdHEIH, a3poOHBIN U aHa3pOoOHBIH. [InacTuyeckuii 0OMeH. @OTOCHHTE3. XEMOCHHTE3.
Kuznennpnii uuka | Kieroussiii nuki, ero neproasl. MHUTO3, €ro CTaanu U MPOUCXOISAIIUE Mpoliecchl. bruonornyeckoe 3HaueHne
KJIeTKH. MUTO3. MuTo3a. Meiio3 u ero craauu. [loBeaeHue xpomocom B meitoze. Kpoccunrosep. buonoruueckuii cMbich Meiios3a
Meiio3
Pasnen 2. Ctpoenne u (DyHKIIMH OPraHU3MA 14 ayJUTOPHOE
Tema 2.1. Ctpoenne | OcHOBHOe coJiep:KaHue 2 o0yueHue: OK 1., OK 04
opranuzmMa Teopernueckoe o0y4enne: 2 paboTa Ha nexuusx; | JIP9, JIP10,
MHOTOKIIETOYHbIE OPTaHU3MBI. B3alMOCBSI3b OPraHOB U CHCTEMBI OPTAHOB B MHOTOKIIETOYHOM OpTaHU3MeE. Ha NPAKTHYECKUX JIP12, JIP14
I'omeocTas opraHusmMa 1 €ro noAAep>KaHue B IIPOLIECCE KU3HENEATEIBHOCTH 3aHATUAX
Tema 2.2. OcHoOBHOe coaep:KaHue 2 (cemmnapax); OK 1., OK 04
®opmbl IpakTHueckoe 3ansTue Ne 4 2 KOHTPOJIBHBIC JIP9, JIP10,
Pa3sMHOKCHHA ®DopMBI pa3MHOKEHHSI OPraHN3MOB. becrosoe n moyioBoe pasMHOkeHHe. Bupl Oecrionoro pa3sMHOKEHUSI. paboTI; JIP12, JIP14
OPraHu3MoOB IlonoBoe pa3mHoxeHue. 'amerorenes y x«kuBoTHBIX. CriepMaToreHes u oorene3. CTpoeHHe MOJOBBIX KIETOK. CcaMOCTOATE b HAA
Om010TBOpEHHE pabota;
Tema 2.3. OCHOBHOE coJiep:KaHue 2 BHCAYIUTOpHAs ) OK 1.,0K 04
OnTorenes IIpakTHyeckoe 3anaTHE No S 2 yaebHas pabora:- JIP9, JIP10,
pacTeHui, WuauBnayanbHOE pa3sBUTHE OpraHn3MoB. DOMOpuoreHes u ero craauu. [loctamOpronanbHeli nepuos. Craauu HOHFOTOBIfa JIP12, JIP14
JKUBOTHBIX U MOCTAMOPHOHAIBHOTO Pa3BUTHUS Y )KMBOTHBIX U uenoBeka. [Ipsimoe u HenpsiMoe pa3sutue. bronormueckoe igKJrIgfg:I’(a
yegoBeKa crapeHue u cMepTh. OHTOTeHEe3 pacTeHU pegepaTOB'
Tema 2.4, OCHOBHOE cojJiep:KaHue 2 pa6ota B ’ OK 1., OK 04
3aKkoHOMepHOCTH TpakTuyeckoe 3ausitue Ne 6 2 GHOIHOTEKAX 1 JIP9, JIP10,
HacJIe0BaHHs OCHOBHBIE TIOHATHS TEHETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menens (MOHOTMOPUIHOE 1 apraneaex samax: | 2 12 JIP14
MOJUrHOpUIHOE CKpelrBaHue). BzanmozelictBue reHoB. Perienne 3aau Ha onpeielieHne BEpOsSTHOCTH paGota B ’
BO3HMKHOBECHHWA HACJICACTBEHHBIX IMPHU3HAKOB IIPXU MOHO-, 1U-, l'[OJ'[I/IFI/I6pI/I)1HOM 1 aHAJIM3UPYIOIEM I/IHTepHeTe
CKpPEIIMBaHUH, COCTaBICHNE TEHOTUITMUECKUX CXEM CKPEUTBAHUS V4ACTHE B HAYUHO-
Tema 2.5. OcHOBHOe coep:KaHHe 2 HCCIIEI0BATEIBCKOM OK 1., OK 04
Cueniennoe ITpakTuyeckoe 3ansiTue Ne 7 2 paGote 1o JIP9, JIP10,
HacJIeloBaHHe 3axons! T. Moprana. CremneHHoe HacIe[0BaHHe T€HOB, HapylIeHue clerrienns. HacienoBanue npu3HaKoB, TeMaTHKaM JIP12, JIP14
NPHU3HAKOB CIIETUIEHHBIX C TI0JIOM Kadepbl
Pemrenvie 3a1au Ha onpeniesieHNe BEPOSITHOCTH BO3HUKHOBEHHSI HACIIEACTBEHHBIX ITPU3HAKOB TIPH CLETUIEHHOM
HacJIeZI0BaHUH, COCTABJIEHHE T€HOTHITMIECKIX CXEM CKpPEIUBaHUS
Tema 2.6. OcHOBHOe coep:KaHHe 4 OK 1., 0K 04
3akoHoMepHOCTH IIpakTHyeckoe 3ansaTHE Ne 8 2 JIP9, JIP10,
H3MEHYHBOCTH V3MEHYMBOCTE MPHU3HAKOB. BUJIbI N3MEHYMBOCTH: HACIIEICTBEHHAS U HEHACTEICTBEHHAS. 3aKOH JIP12, JIP14
TOMOJIOTHYECKHX PSIJIOB B HaclencTBeHHoM namenynBoct (H.M. BaBuio). MyrarronHas Teopust
W3MEHYMBOCTH. BUIbI MyTaIii U MPUYMHBI UX BOBHHUKHOBeHUs. Kapnorun yenoBeka. HacinencreenHbie
AHIIOO Paboyas mporpamma 1o o01eodpazoBaTenbHON y4eOHON AUCHUILIMHE Bronorns Ctp. 10 u3 16

«AxageMHUYECKHH
KOJUTEDK

CrenmansHocTh 25.02.08 Dxcnyaranus 66COHMIOTHBIX aBUAIIMOHHBIX CUCTEM
Cocrasurenp KXurynesa ['annna AnekcaHnapoBHa




3aboJieBaHus YeJIoBeKa. | eHHbIe 1 XpOMOCOMHBIE 00JIe3HN uenoBeka. boyiesHu ¢ HacIencTBEeHHOM
MPEAPACIIONIOKEHHOCThIO. 3HAUSHNE MEANIIMHCKOW TeHETHKY B IPEIOTBPAIIEHIH U JICYCHUH T€HETHUECKHX
3a00JIeBaHU YeIoBeKa
IIpakTHueckoe 3ansaTHE Ne 9 2
Penienue 3aa4 Ha onpe/eseHUe THIIA MyTallUY TIPH Nepeiaue HacIeICTBEHHBIX IPU3HAKOB, COCTABICHNE
TeHOTHITHYECKUX CXEM CKpEIINBaHUS
Pasnen 3. Teopus 3Bostronuu 6 ayJUTOPHOE
Tema 3.1. Ucropusi | OcHOBHOE Co/lep/KaHAe 2 o0yueHue: OK 1., OK 04
IBOJIIOLHOHHOIO Teopernyeckoe o0yuenue: 2 pabora Ha nekuusx; | JIP9, JIP10,
Y4eHHH. Iepsbie aBomonmonnsie koHuenmu (JK.b. Jlamapk, X.JI. broddon). OBomonronnas teopus Y. Jlapsuna. Ha MPaKTUIECKNX JIP12, JIP14
Muxpo3Boouus CuHTeTHYECKas! TEOPUSI IBOJIOLMU U €€ OCHOBHBIE MOJIOKEHUSL. 3aHATUAX
MuxposBosmonus. [Tonynsuus kak 371eMeHTapHas €IUHHIA YBONIOIUH. | eHeTHYeCKre OCHOBBI SBOJIIOLIUY. (cemuHapax);
OnemenTapHble (hakTOpbl IBoTONNHU. EcTecTBEeHHBIH 0TOOP — HANpaBIISIONIHiA (haKTOp IBOJIFOIHH. KOHTPOJIEHBIC
Bumoob6pa3oBanue Kak pe3yabTaT MAKPOIBOIIOIUN paboTsl;
CaMOCTOsITeTbHAS
Tema 3.2. OCHOBHOE CO/IepIKaAHHE 2 pabora; OK 1., 0K 04
Maxkpo3Boonus. IMpakTuyeckoe 3ansiTue Ne 10 2 BHEayIUTOpHAA JIP9, JIP10,
BosHukHOBeHHE 1 MaxkposBomronusa. @opMbl U OCHOBHBIE HampaBieHus MakpodBosoruu (A.H. Cesepuos). Ilytu noctuxenus yaebHast padora:- JIP12, JIP14
pa3BUTHE KH3HH HAa | GHOJIOrHYeckoro mporpecca. Coxpanenue Gnopa3zHoobpasus Ha 3eMile. HONTOTOBKA
3emute [HIOTE35I ¥ TEOPUM BO3HMKHOBEHHMS XU3HH Ha 3emite. [T0sBIEHNE IEPBBIX KIETOK M UX SBOIIOLIHS. HOKJIANI0B,
IIpOKapHOTHI M SYKapHOTEL IIpOHCX0XkKIEHIE MHOTOKJIETOYHEIX OPTaHU3MOB. BO3HUKHOBEHHE OCHOBHBIX LIAPCTB HONrOTOBKA
AYKapHOT pedeparos;
Tema 3.3. OCHOBHOE COjIep:KaHHe 2 pabora OK 1., OK 04
Mpoucxoxnenne Tpakruueckoe 3anstue Ne 11 2 Oubamorexax n JIP9, JIP10,
YyejoBeKa — AHTpOnoNorus — Hayka o denoBeke. CHCTEeMaTHYeCKOe MOJI0KeHUe yenioBeka. CXOICTBO U OTIIMYHS YETOBEKa C HMTAIBHBIX 38M1aX, | J1p12, JIP14
aHTpoIoreHes JKUBOTHBIMU. OCHOBHBIE CTA/IMM aHTPOIIOTeHe3a. DBOJIOLHS COBPEMEHHOTO YEeIOBEKA. pabora B
YenoBedeckue pacsl ¥ X €IUHCTBO. Bpems u myTH paccesnieHus yenoBeka 1o riadere. [IpucrnocodieHHOCTh yﬁi?ﬂie;eﬁaquo
YeJoBeKa K Pa3HbIM YCIIOBHSIM CPEZIbI .
HCCIIE0BaTENbCKOM
pabote o
TEeMaTHKaM
Kagenpbl
Pasnes 4. dxonorus 10 ayJIUTOPHOE
Tema 4.1. OcHOBHOe coep:KaHHe 2 o0yueHue: OK 1., 0K 04
IKO0JOrn4ecKue Teopernueckoe o0yueHue: 2 pabota Ha nekuuax; | JIP9, JIP10,
¢axTopnl M cpeabl | Cpenbl OOMTaHKs OPraHU3MOB: BOJHASI, HA3EMHO-BO3/IYIIIHAS, TIOYBEHHAS, BHYTpHOpPraHn3MeHHas. DU3HKO- Ha NPAKTHYECKHX JIP12, JIP14
JKM3HM XUMHYECKHE OCOOEHHOCTH cpell 0OuTaHus OpraHu3MOB. [IprcrocoOeHus OpraHu3MOB K KHU3HH B PA3HBIX 3aHATHAX
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cpenax. Ilonstre sxonornueckoro dakropa. Kimaccudukarus skonornueckux Gpakropos. [IpaBuno MUHIMYMa (cemmHapax);

10. JIubuxa. 3akon TonepantHoctd B. Illendopna KOHTPOJIbHBIE
Tema 4.2. OCHOBHOE cojJiep:KaHue 2 paboTHI; OK 1.,0K 04
Honyasiums, IpakTuyeckoe 3ansaTHe Ne 12 2 CaMOCTOSITETIbHAs JIP9, JIP10,
coo01ecTBa, DKOJIOTMYECKAs XapAKTEPUCTHKA BUIA U TIOMYJIAMHA. DKOJOTHYECKas HULIA BUIA. DKOJOTHYECKUE pabora; JIP12, JIP14
IKOCUCTEMBI XapaKkTepUCTUKH nomysiiyu. CoolliecTBa 1 SKocUcTeMbl. bruolieHo3 1 ero cTpyktypa. CBs3u MeXIy BHCAYIUTOPHAS

oprann3Mamu B 6noreHo3e. CTpyKTypHbIE KOMITOHEHTHI S3KOCHCTEMBI: IPOAYLIEHThI, KOHCYMEHTBI, PEIIyLICHTHI. yueOHast paboTa:-

KpyroBopor BeniecTB u MOTOK 3HEPTUH B SKOcUcTeMe. Tpodudeckne ypoBHH IIOATrOTOBKA

Tpoduueckue nenu u cern. OCHOBHBIE TOKA3aTeIN YKOCHCTEMBL. buomacca 1 npoayKuus. DKOJIOTHIECKHE JIOKJIaZI0B;

TUpaMHIBI YrceT, OnoMaccsl ¥ SHeprud. [IpaBuiio mupaMuabl SHEPTHH. IOATrOTOBKA

Pemnenre npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUH 110 TIEPEHOCY BELIECTBA U SHEPTHH B IKOCUCTEMAX C pedeparos;

cocTaBJIeHHEe TPO(DUUESCKUX Ienel 1 MUpaMu]] OMOMAacChl ¥ SHEPTUU pabora B
Tema 4.3. buocdepa | OcHOBHOe cojiep:KaHue 2 orbnmoTekax n OK 1., 0K 04
- ruodanbHast TeopeTuueckoe ofyuenne: 2 UMTANBHBIX 3anmax; | JIP9, JIP10,
IKOJIOTHYECKast Bbuocdepa — xuBas o6onouka 3emnu. Paszsutie npeacrasnenuii o duocdepe B Tpynax B.1. Bepranackoro. pabota B JIP12, JIP14
cucremMa Oobnactu 6uocdeps! 1 ee KOMIOHEHTHI. JKiBoe BeliecTBo 6rochepsl U ero QYHKIUH. Hureprere

3aKkOHOMEPHOCTH CyIiecTBOBaHus 6rochepnl. OcobeHHoCTH OHoCchephl Kak II00aTbHOM SKOCHCTEMBI. yqacTue B Hay4HO-

JluHamuueckoe paBHOBecue B 6uoctepe. KpyroBopoTsl BENECTB M OMOT€OXUMHUYUECKHE IIUKIIBL. I ToGabHbIe HCCIICIOBATEIIECKOH

HKOJIOTHYECKHE MPOOJIeMbl COBPEMEHHOCTH pabote 110
Tema 4.4. Biusinue | OcHOBHOE Cojlep:KAHME 2 TeMarikam OK 1., OK 04
AHTPONOT €HHBIX Ipakruyeckoe 3ansaTue Ne 13 2 Kadenpsi JIP9, JIP10,
¢axTopos Ha AHTpOIIOTEHHBIE BO3ICHCTBUSA Ha Orocdepy. 3arpsi3HEeHNsI KaK BUJI aHTPOIIOTEHHOTO BO3JICHCTBHSI. JIP12, JIP14
ouocdepy AHTpoOIIOTEeHHBIE BO3ICHCTBIS Ha aTMochepy. Bosaetricteust Ha runpocdepy. Bozneiictus Ha urocdepy.

AHTpOTIOTeHHBIE BO3JEH CTBHS Ha OMOTHYECKHE COO0MIecTBa. Y TIIyOJIEHHO N3y4YalOTCs OTXOIbI, CBSI3aHHBIE C

ompeieIeHHON IpodecCHeil/CrieMaTbHOCTHIO

*B ToM uncie npoeccHoOHAJIbLHO-OPHMEHTHPOBAHHOE COCPKAHNE NIPAKTHYECKOI 0 3aHATHS

Ha ocHoBe denepanbpHOro Kiaccu(pUKaMOHHOTO KaTalora 0TX0/0B ONPEEIIAThH KJIacc ONAaCHOCTH OTXOJIOB;

arperaTtHoe COCTOsIHHE U (pHu3HYecKyio popMy 0TX00B, 00pa3ylonIuxcs Ha pabodeM MecTe / Ha dTarax

MIPOM3BOJICTBA, CB3aHHBIE C ONpPE/EIeHHOH Mpodeccreil/CrenanbHOCThIO
Tema 4.5. Baussuue | OcHOBHOe cofiep:KaHue 2 OK 1., OK 04
COMAJIBLHO- IpakTuyeckoe 3ansiTue Ne 14 2 JIP9, JIP10,
3KOJOrHI€CKHUX 310pOBbe U €ro cocTaBisomre. GaKkTOPbl, MOJIOKUTENLHO U OTPUILIATENILHO BIMSIONINE HA OPTaHU3M YeJIOBEKa. JIP12,JIP14
(dakTopos Ha [IpoOneMa TEXHOTCHHBIX BO3JICHCTBUI HA 37J0POBHE UCIOBEKA (DJICKTPOMATHUTHEIC MOJIS, OBITOBAS XUMHS,
310POBbE Y€JIOBEKA | K30BITOYHBIC IITYMBI, PAJUAIINS U T.I1.). AJaNTalus OpraHu3Ma JelioBeka K akTopaM OKpYIKAroIIeH Cpelibl.

[MpuHnune! popMupoBaHust 310poBbecOeperaronero noseaeHns. Pu3nueckas akTHBHOCTb U 3/I0POBbE.

Broxumudeckue acrieKThl pallMOHATBHOTO ITUTAHUS

*B ToM uncie npogeccHOHAILHO-OPHMEHTHPOBAHHOE COePKAHNE JIAO0OPATOPHOI 0 3aAHATHS
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B xauecTBe TpUITEPOB CHIKAIOMIUX PAOOTOCIIOCOOHOCTD HCIIONIB30BATh YCIOBUS OCYIIECTBICHUS
npoecCHOHABbHON IeATeIbHOCTU: IIIyM, TeMIIepaTypa, (pu3nuuecKas Harpys3ka 1 T.1.
IIpodeccoHaTbHO-0PHEHTUPOBAHHOE CO/leP:KaHHe (Coep:KaHue NPHKJIATHOTO MOYJIs)
Paspes S. Buojiorusi B :KU3HH 6 ayJUTOPHOE OK 1., OK 04
Tema 5.1. OcHOBHOe cofep:KkaHue 4 oOyueHue: I1K4.3
buorexnosnorumu B Teoperudeckoe cogep;Kanue: 2 pabota Ha nekuusx; | JIP9, JIP10,
KM3HU KAXKA0TO BHOTEXHOIOTHsI KaK HayKa M pon3BoAcTBO. OCHOBHBIC HAMPABIICHUS COBPEMEHHOM OHOTEXHOIOTHH. MeTo/IbI Ha IPAKTAICCKAX JIP12, JIP14
Guorexuonorni. OGBbEKThl GHOTEXHOIOINH. DTHKA GHOTEXHOIOTMIECKUX U TCHETHICCKUX IKCIICPHUMEHTOB. SaHsTHAX
IIpaBua MOKMCKa U aHATN3a GHOIKOIOTHIECKOM MHGOPMAIIMK U3 Pa3IHYHBIX HCTOYHUKOB (Hay4Has i y4eOHO- (cemunapax);
Hay4Hasl JIUTepaTypa, CPEACTBA MaccoBOi nHbOpMaIHH, ceTh VIHTEpHET 1 Apyrue) KOHTPOJIBHBIC
Ipakruueckoe 3ausitie Ne 15 (B TOM unciIe npodecCHOHAILHO-OPHEHTHPOBAHHOE COAEPIKAHNE ) paboTsi;
NPAKTHYECKOr0 3aHATHS) CaMOCTOATCIIbHA
Keiichl Ha aHAIN3 MHPOPMAIMK O HAYYHBIX TOCTUKEHHUSAX B 00JIACTH TEHETUYECKUX TEXHOJIOTHH, KIETOUHOM pabota;
MHKEHEPHH, TTMIIEBBIX OMOTEXHOJIOTHIL. 3auTa Keifca: Mpe/cTaBIeHue Pe3yIbTaToB PEICHHUs KelCoB BHCAYIUTOPHAT
(BBICTYIIJIEHUE C NIPE3EHTALMEN ) yuebHas pabora:-
Tema 5.2. OcHOBHOe cofiep:KaHue ) HOIlFOTOBIfa
Buorexxonorun B | Ipakruyeckoe 3ansitue Ne 16 2 AOKIA/IOB,
HMPOMBIIJIEHHOCTH | Pa3BuTHE NPOMBIIUICHHON OMOTEXHOJIOTUII U ee IPUMEHEHUE B )KU3HU 4eNI0BEKa, IIOMCK U aHaIu3 HH(POpMauH HOMOTOBK.a
U3 pa3IMYHBIX UCTOYHHUKOB (HayyHas U yueOHO-Hay4yHas JIUTepaTypa, CpecTBa MaccoBoi nuHdpopmarmu, ceTb peg)epaTOB,
WurepHet u apyrue). AHanu3 nHGOPMAITUH O PA3BUTHH MTPOMBIILICHHONH OMOTEXHOIOTHH (TT0 TpyITam) ga oTa B
nONIMoTeKax u
YUTAJIBHBIX 3aJ1aX;
pabota B
Wurepuere
y4acTue B Hay4HO-
HCCIIEN0BATENbCKON
pabote 1o
TEeMaTHKaM
Kadenpbl
TpomexyTounas 3a4eT ¢ OIeHKOM 2
aTTecTanus
Bcero: 48
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3. YCJI0BUA PEAJIM3ALIAN PABO‘IEI‘/’I‘JHPOF PAMMDbI
OBHIEOBPA3OBATEJIBHOU YYEBHOU JUCIAIIVINHBI

3.1. TpeOoBanusi K MHHMUMAJIBHOMY  MAaTEPHAIbHO-TEXHHYECCKOMY
of0ecrneyeHHI0
Peanuzanus nporpaMMbl AUCHUTUIMHBI TPEOYET HATUYUS :
Y4e6HOro kadbuHeTa OnoJ0rumn
(yKa3b18aem CSl HAUMEHOB8AHU (?)
Jlaboparopuii Omosioruyeckas jadboparopus

(vKasvieatomes npu Haauvuu)

O6opynoBaHue yueOHOro kKabuHeTa:

MeOenb, JI0CKa, MeJ, HarjsJHble MocoOus (KOMIUICKTHI Y4e€OHBIX TaOJIuIl,
MJIaKaTOB), TEXHUYECKUMHU CPEJICTBAMU OOYUEHHUS: KOMIIBIOTEP C YCTPOICTBaMU
BOCIIPOM3BEACHHS 3BYKa, MPUHTEP, MYIbTUMEAUA-TIPOCKTOP C SKPaHOM, HAOOPHI
IapOCTEPKHEBBIX Mojenel Monekyn, Taomuua J[.W. Menpeneesa, Tabmuua
pPacTBOPUMOCTH, y4eOHbIe PHIEMBI, IU(PPOBBIE 00Pa30BATEIHLHBIE PECYPCHI.

TexHuueckue cpeacTBa 00yUeHHUS:
KOMIIBIOTEP C yCTPOWCTBAMHU BOCIPOM3BENICHUS 3BYKa, MPUHTEP, MYIbTUMEIHA-
IPOEKTOP C IKPAHOM.

O6opynoBanue nabopaTopuu U paboynx MecT 1abopaTopuu:
nabopaTtopusi, OCHaIleHHas O00OpYyIOBaHHWEM JUIS TIPOBEJCHUS 3aHATHIA:

MUKpPOCKOIIBI, CEKYHJIOMEp, TOHOMETp, JaldoparopHas mocyna (mpoOupkH,
TIOJICTaBKH JIJIsl TPOOUPOK, MUHIIETHI, IECOK, CTYMKH C MIECTUKAMH, MTPEIMETHBIC U
MOKPOBHBIC  CTEKJa, CTCKISIHHBIE  TAJOYKH,  MPErnapoBajbHBIC  WIJIHI,
dbunpTpoBambHas Oymara (candeTKu), CTakaHbl) TUIEPTOHUYECKUN PacTBOP
xyopuna Hatpusi, 3%-HbII pacTBOp NEPOKCHAA BOJIOPOAA, pacTBop Homa B
HOIMCTOM KalluM, TIUUEPHUH, KIYOHU KapTodels, JIMCT 3J101eU KaHaJICKOW, TIIO0A
psiOMHBI OOBIKHOBEHHOH (psOMHBI MM TOMAara), JIYK pemyarblii, pa3BeJcHHbIC B
BOJIE IPOXOKH);

Ilpusooumcs nepeuenv cpeocmé o00yueHUs, 6KIIOUAA MPEHaAdCcepsl, MOOeU, MAaKembyl,
0bopydoeaHue, mexHuyeckue cpeocmed, 6 m.d. ayOUOBU3VAIbHbIE, KOMNbIOMEpPHble U
menekoMMyHuKayuonnsle u m. n. (Konuvecmeo ne yxazvieaemcs,).
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AHITIOO

3.2. UudopmanmonHoe odecnevyenne 00y4eHust

OCHOBHBIE UCTOYHHKH:

1. AradonoBa W.b. buonorus : 6a3oBsiii ypoBens : yueonuk s CITIO / U.b.
AradonoBa, A.A. Kamenckuii, B.A. CuBormazos. - M. : Ilpocsemienue, 2024. -
271 c. (CIIO)

2. AragonoBa N.b. buonorust : 6a30BbIii ypoBEHB : MPAKTUKYM : y4eOHOE
nocooue s CIIO / N.b. Aragonosa, B.J. CuBornazos. - M. : Ilpocsemenue,
2024. - 112 c. (CIIO)

3. [Taceunnk B.B. buomorus. 10 knacc. ba3oBbwlili ypoBeHb. DJIEKTPOHHAs
dbopma yueOnuka. / Ilaceunux B.B., Kamenckuit A.A., Pyomos A.M.; Ilox pen.
[Taceunuk B.B. - M.:IlpocBemenne, 2026. - 224 c. - ISBN 978-5-09-132715-1. -
Tekcer : anexktponnbiid. - URL: https://znanium.ru/catalog/product/2247306

4. buonorust : 11-i1 knacce : 6a30BbIil ypoBeHb : yueOHUK / B. B. Ilaceunuk,
A. A. Kamenckuii, A. M. Py6nios [u ap.] ; mox pen. B. B. Ilaceunnka. — 8-e u3j.,
crep. — Mockasa : [Ipocsemienune, 2026. — 273 c. : un. — (JIlunus xuznn). - [SBN

978-5-09-138880-0. - Texkcr : 3JIEKTPOHHBIN. - URL:
https://znantum.ru/catalog/product/2266382
5. AragonoBa, 1. b. buosorus. ba3zoBelii ypoBeHb. [IpakTukym : yueOHOE

nocobue, pa3paboTaHHOE B KOMIUIEKTE C Y4E€OHHKOM Ui 0Opa3oBaTelbHbIX
OpraHm3aluii, peanm3ylIuX  00pa30oBaTeNbHBIC  MPOTPAMMBEI  CPEIHETO
npodeccuonanpHoro obpazosanusi / M. b. Aradponosa, B. 1. CuBormnazos. - 2-¢
u3l., crep. - Mockga : Ilpocsemenune, 2025. - 113 c. - ISBN 978-5-09-124906-4. -
Texkct : anektponHsbIil. - URL: https://znanium.ru/catalog/product/2201868

XBan, T.A. Dkonoruueckue OCHOBBI MPUPOJONOJIb30BAHUSA : YYCOHHUK ISt
cpenHero npodeccuoHanbHOro oopasosanus / T. A. XBaH. — 7-¢ u3., mepepad. u
non. — Mocksa : U3narensctBo FOpaiit, 2026. — 278 ¢. — (IIpodeccuonansuoe
obpaszoBanue). — ISBN 978-5-534-16564-7. — Tekcr : DICKTPOHHBIA //
OG6pa3zoBarenbHas matdopma Opaiit [caifT]. — URL.:
https://urait.ru/bcode/583529

JlomoAHUTENbHbIE UCTOYHUKH:

1. TepemoB A.B. buonorus. buonmormueckue cucteMbl U mnpouecchl. 10 KiI. :
nocodue Al CaMOCTOATENBbHOM paboThl 00yJarommxcs (yriayOaeHHbIH YpOBEHB) /
A.B. Tepemos, P.A. IleTrpocoBa. - 6 u3z., crep. - M. : MHemo3uHa, 2025. - 343 c.
2. TepemoB A.B. buonorus. buonorudeckrue cucteMbl U MPOLECCHl : YUEOHUK IS
CIIO (yrnybOnennsiii ypoBenb) : B 2 4. U.1 / A.B. Tepemos, P.A. Ilerpocosa - 2
u3l., crep. - M. : Muemosusna, 2024. - 399 c.

3. TepemoB A.B. buonorusi. buonornueckue cucTeMbl U IPOLECCHI : YYEOHUK IS
CIIO (yrnybsnennsiii ypoBeHb) : B 2 4. U.2 / A.B. Tepemos, P.A. Ilerpocora - 2
u3l., crep. - M. : Muemosuna, 2024. - 400 c.

HNHutepner - pecypcsr:
1.Pecypcsl a1eKTpoHHOTO HH(POPMAITMOHHO-0MOIoTedHOro KomIuiekca (FOpaiit)
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https://znanium.ru/catalog/product/2201868
https://urait.ru/bcode/583529

2.3anmanus 1o AucHuIuiiHe Ha miardgopme Moodle
3.Poccuiickas DnexktponHas mikona http://resh.edu
4.Cnam 'na Pemry OI'D, EI'D, sdamgia.ru

Ilocne  Kajxco0020  HAUMEHOBAMUA — NEYAMHO20  U30AHUA — 00A3aMENbHO  YKA3bIBAIOMCSL
uszoamenbcmeo u 200 uzoanus (6 coomgemcemeuu ¢ I'OCTom). Ilpu cocmasnenuu yuumoigaemcs
Hanuque pe3yibmamos IKCHepmu3vl Y4eOHbIX U30AHULL 8 COOMEEmCmeUU ¢ NOPAOKOM,
yemanosnennvim Munobpuayku Poccuu.

4. KOHTPOJIb n OIIEHKA PE3YJIBTATOB
OBIIEOBPA30OBATEJIbHOW YYEBHOM JUCIIUILIUHBI

OCBOEHUA

KoHTpoJib M OLEHKa pPacKpPbIBAITCH 4Yepe3 NAMCHMILIMHAPHBIE pe3y/bTaTrbl, YCBOCHHbIE
3HAHMA U NPUOOPETEeHHbIE CTYACHTAMH YMEHHs, HANIPABJICHHbIC HA (pOpMUPOBaHHE 00IIUX

H NPo(eCcCHOHATBHBIX KOMIIETEHIIM I

O6mas/mpodeccnonanbuas | Pazgen/Tema Tun OLEHOYHBbIX

KOMIIECTEHIIUS MepoNnpHuATHS

OK 01. Beibupars cmoco0sr | P 1,1.1.1-1.4 --YCTHBII OIpPOC

peueHus 3agay | P.2T.2.1-2.6 --(ppoHTANBHEIN OMTPOC

npodeccruoHanbH oI P3T1.3.1-3,3 --OlICHKa MPaAKTUYECKUX

NEeATEILHOCTU P414.144 pabort

MPUMEHHUTENBHO K pa3iuuHbiM | P.5 1.5.1-5.2 --Oll€HKAa TECTOBLIX 3aJaHuN

KOHTEKCTam --penieHue 3a1a4
--paboTa ¢ KOHCHEKTOM
JCKIUH
--COCTaBJICHUE OTYETa
--HaOJIrOIEHNE 3a
BBITIOJTHEHUEM
MOTHUBAIIMOHHBIX 3aJaHUN H
MIPAKTHYECKON pabOTHI

OK 04. O¢dextuBro | P 1,1.1.1-1.4 --yCTHBIN Ompoc

B3aMMOJICH CTBOBATh u|P2T1.2.1-2.6 --(ppoHTANBHBIN OMpOC

pabotrate B koyuiektuBe U | P.3T1.3.1-3.3 --OIleHKa MPAKTUYECKUX

KOMaH/e P4t14.1-44 pabor

P.51.5.1-5.2 --OLIEHKA T€CTOBBIX 3aIaHUI

--pelieHue 3a1au
--paboTa ¢  KOHCIEKTOM
JEKLIHUH
--COCTaBJICHUE OTUYETa
--HaOJr01eH1 e 3a
BBITIOJTHEHUEM
MOTHUBAIIMOHHBIX 3aJaHUN H
MIPAKTUYCCKON pabOThI

I1K4.3 P51.5.1-5.2
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