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1. HACITIOPT ®OHJA OIIEHOYHBIX CPEACTB

1.1. O61acTh NPUMEHEHHSA
®onp onenounsix cpencts (POC) — HeoTheMIIeMas 4acTh paboueil MporpaMMbl
JTUCIUIUTUHBL (Moaynsi) «brodusnka» M MpeaHa3HaueH Al KOHTPOJS U OLEHKU
00pa30BaTeNbHbIX JOCTHXKEHUN CTYJEHTOB, OCBOMUBILUX MPOTrpamMMy AUCLMILIAHBI
(Moynis).

1.2. Hesaun u 3aa0a4u (pOHAA OLIEHOYHBIX CPEACTB
enp ®OC — yCTaHOBUTH COOTBETCTBUE YPOBHS MOJATOTOBKHM OOydarollerocs
tpeboBanusiMm GI'OC BO OakamaBpuar no HampasieHuto noarotoBku 06.03.01
buonoruss m ypoBHIO BbICIIErO0 OOpa3oBaHMs — MpOrpaMMbl OakajaBpHara,
YTBEP)KACHHOTO TMpUKa3oM MUHHCTEpCTBa 00pa3oBaHusi M Hayku Poccuiickoii
®depneparuu oT Ne 920 ot 07.08.2020 (¢ U3MEHEHUSIMU U JIOTIOJTHEHUSIMH ).

1.3. Ilepeyenb KoMmeTeHUMH, (GOpMHPYEMbIX B Ipolecce OCBOCHUA
OCHOBHOM 00pa30BaTe/IbHON NPOrPaMMBbI

[Iporiecc  ocBOGHMSI AWCHUIUIMHBI  HampaBieH Ha  (OPMUPOBAHHE

caeayrommux KOMHeTeHHI/If/’I N HHAWKATOPOB UX JOCTHIKCHMA:

Kox mo ®I'OC BO | HNHaukaTop TOCTHKEHUS

YHUBEpCcaJlbHbIC

VYK-1.1

YK VK-1.2

ObmenpodeccuoHanbHble

OIIK-6.1 nemMoHCTpUpYeT 3HAHHUS OCHOBHBIX
3aKOHOB MAaTEMaTHYECKHX, €CTECTBCHHOHAYYHBIX
u o0menpodeccnoOHaTbHBIX JUCTIAILITNH,
HEOOXOMUMBIX MJISi pEelICHHsT THUIOBBIX 33124 B
00acTH OHOJIOTHH;

OIIK-6.2 ymeeT HMCIOIB30BaTh 3HAHUS OCHOBHBIX
3aKOHOB (UM3MKH, XHMHH, HAayK O 3emie u
Omonornu B po¢eCCHOHAIBHOM e TeNFHOCTH;

OIIK-6

OIIK-6.3 Bmameer MeTOAAMU MAaTEMAaTHYECKOTO
aHanmM3a W MOJCIMPOBAHHSA, TEOPETUYCCKUX U
SKCIIEPUMEHTAITLHBIX HCCIIC0BAaHUN, TPUOOpETaTh
HOBBIC MaTEMAaTHYCCKUE M ECTCCTBCHHOHAYYHBIC
3HaHMS, WCTIONB3YS COBpPEMECHHbBIE
o0pazoBareibHbIC u WHPOPMAIIOHHEIE
TEXHOJIOTHH.

[IpodeccuonanpHbie

IK-1.1

TK-1 IK-1.2




1.4. Jransl GpopMUpPOBAHMS KOMIECTEHIHA W CPeACTBA OLCHUBAHMS

YPOBHSI X ¢(hOPMHPOBAHHOCTH

Jransl popmupoBanusa komnereHuuii | Komnerenunu KoHTpo1bHO-011€eHOYHbIE
cpeacTBa / crnocoo
OLICHUBAHUS
OIIK-6 IToaroroBka Kk MpakTUYECKUM
[Ipenmer u meronbl 6nodu3uku. Paznens N
paboTam, pe3eHTaIuii,
ouodusuku. TepMoanHAMHKA
JIOKJIaJIOB, KOHCIIEKTUPOBAHNE
OHOJOTUYECKHX MPOIECCOB
TeM
o OIIK-6 [ToaroroBka K MpakTUYECKUM
JluneiiHast HepaBHOBECHAs TEPMOAMHAMMKA. .
. paboTam, pe3eHTaIuii,
Henunelinas HepaBHOBECHas
JIOKJIaJIOB, KOHCIIEKTUPOBAHNE
TEPMOJIMHAMMKA
TeM
Oco0eHHOCTH KMHETUKH OMOXUMHYECKHUX OIIK-6 [ToaroroBka K NpaKTUYECKUM
npoueccoB. MaTemaruueckoe pabotam, mpe3eHTanui,
MOJIeTUPOBAHUE OMOIOTUYECKUX JOKJ1a/10B, KOHCIIEKTUPOBaHUE
IIPOLIECCOB. TeM
YpoBHU opraHu3auu ONOTOJIMMEPOB. OIIK-6 [ToaroroBka K NpaKTUYECKUM
Cuitbl, CTaOMIM3UPYIONTUE CTPYKTYPY pabotam, mpe3eHTanui,
ouononumepoB. Kondopmarmonnas JOKJ1a/10B, KOHCIIEKTUPOBaHUE
9HEprus. DJIEKTPOHHbBIE YPOBHHU B TeM
ouomnonumepax. CrieKTpajibHbIE CBOWCTBA
ouomnosnumMepos. [lepenoc 31eKTpoHOB B
OHMOJIOTUYECKHUX CHUCTeMax. MeToIbl
HCCIIEIOBAHMSI CTPYKTYPBI OMOTIOIMMEPOB
OIIK-6 IToaroroBka Kk NpakTUYECKUM
DU3NKO-XUMUYECKUE XaPaKTEPUCTUKU .
paboTam, pe3eHTaIui,
MeMOpaHHBIX O0€TKOB U TUNUA0B. Pa3oBbie
JOKJ1a/10B, KOHCIIEKTUPOBaHUE
nepexoabl OnoMeMOpaH.
TeM
[TaccuBHas mpoHUIIaEMOCTH MEMOpaH. OIIK-6 [ToaroroBka K NpaKTUYECKUM
AKTHUBHBIN TPAHCIIOPT Y€pe3 pabotam, mpe3eHTanui,
O6roMeMOpaHnbl. TpaHCIIOPT HOHOB. JOKJ1a/10B, KOHCIIEKTUPOBaHUE
WNHaynpoBaHHbIl TPAaHCIOPT. TEM
®u3nyecKrue OCHOBBI BOSHUKHOBEHUS OIIK-6 [ToaroroBka K NpaKTUYECKUM
O6uonorenuuainos. Cxema pabotam, mpe3eHTanui,
dorobuonoruueckoro mporecca. CuekTpbl JOKJ1a/10B, KOHCIIEKTUPOBaHUE
nerctBus. KBaHTOBLINM BEIXO TEM
[IpomexyTOouHas arrecTalus OIIK-6 3aueTt (YyCTHBIN)

1.5. Onucanue noxkasaresed (POpMHUPOBAHUS KOMIIETECHIMMT

Koa xomnerennun

Ilnanupyemblie pe3yabTaTbl 00y4eHus1 (IOKA3aTen)

OIIK-6 3HaTh:

MMPUHIUIIBI

KJIETOYHOU

OpTraHu3aIuu
00BEKTOB, OMO(PU3NYECKHX M OMOXMMHYECKHMX OCHOB, MEMOpaHHBIX

OUOJIOTUYECKUX




MPOLIECCOB M MOJICKYJISIPHBIX ~MEXaHU3MOB KH3HEACSITEIHLHOCTH;
OCOOCHHOCTH KWHETUKA W JIMHAMUKH OHWOJIOTMYECKUX TIPOIECCOB,
OCOOCHHOCTH TE€PMOJIMHAMHYCCKHUX CHCTEM, 3aKOHBI TEPMOJINHAMHUKH,
OCHOBBI ~ OpraHHW3alid  OWOCTPYKTYp, OCOOCHHOCTH TpPAaHCIIOPTa
BEIICCTB Yepe3 OMOIOrHUECKUe MEMOPAHBI.

YMeTh: TPHUMEHATH 3HAHHWE MPHUHIMIIOB KIETOYHOW OpraHu3aluu
OMOJIOTUYECKHX O0BEKTOB, OMO(MU3UIECKUX U OMOXMMHYECKHUX OCHOB,
MEMOpPaHHBIX MIPOIIECCOB u MOJICKYJISIPHBIX MEXaHH3MOB
KU3HEAEATEILHOCTH; CO3/1aBaTh M HCIIOJb30BaTh MAaTEMAaTHYECKHE H
JTUHAMHYECKHAE MOJICITH OMOJIOTHYECKUX CHCTEM U MPOIIECCOB.
Baanerb: meromamMu OMO(PU3MYECKOW TPAKTOBKHM M OMO(HU3UYECKOM
HWHTEPIIPETAIMHA OMOJIOTHICCKHIX MTPOIIECCOB.

1.6. Kpurepuu oueHUBAHHSI KOMIETEHIHII Ha Pa3HbIX IJTamax MX

(¢popmupoBanus
Bun Texymeit yae6Ho# paboThl KonmuectBo 6asoB

[ToaroToBka mpe3eHTaIuid, JOKIAT0B 10
Boinonnenue u 3amura nNpakTUYECKux padboT 40
[loaroroBka 1 OTBET Ha NPAKTUUECKUX paboTax 30
KoHcnexktupoBanue TeM caMOCTOSTEIbHON paboThI 10
KonTponbHas padora 10
Hroro 3a cemectp: 100

HaxkonurenbHas cucreMa oneHuBanud mo 100-0ayiLHOH IIKaJje

Yerpipexodali- 100- BykBenHnas mkana, coorsercreyromasi 100- Cucrema
JbHAaf cUcTeMAa |0aJLlIbHASA 0aVILHOM HIKAJIe OllCHUBAaHUSA
OlleHUBAHUS KaJja 3ayeTa
IK3aMeH
Otau4HO 90-100 A — OTIIMYHO — TEOPETUYECKOE CoJIepKaHUE Kypca

OCBOCHO ITOJTHOCTHIO, 0€3 Mpo0OeIIoB; HEOOX0IUMbIE
MPAKTHYECKUE HABBIKK Pa0OTHI C OCBOCHHBIM
MaTepraaoM chOPMUPOBAHBI; BCE
MpeyCMOTPEHHBIC POTPaMMOi 00ydeHUs
y4aeOHBIC 3a1aHHUs BBIITOJHEHBI, KAUYECTBO MX
BBITIOJIHEHNS OI[EHEHO YHCIIOM OaJLIOB, OJIM3KUM K
MaKCHMaJIbHOMY

Xopomo

83-89 B — oueHb XOpOILIO — TEOPETHUUECKOE COACPKAHUE

Kypca OCBOEHO ITOJIHOCThIO, 0€3 Ipo0eos;
HEOOXOIMMbIE TPAKTUIECKNE HABBIKU PaOOTHI C
OCBOEHHBIM MaTE€pPHUaJIOM B OCHOBHOM
cOpMHPOBAHBI; BCE MPEAYCMOTPEHHBIE




mporpaMMoi 00y4IeHHsI yaeOHBIC 3aIaHuUs
BBIMIOJTHCHBI, KAY€CTBO BBITOJIHCHUST OOJIBIITMHCTBA
M3 HUX OI[CHEHO YHUCIIOM 0alljIoB, OIM3KUM

K MAKCUMaJIbHOMY

Xopotiio

75-82

C — X0Opol1110 — TEOPETUYECKOE COoIepKaHne Kypca
OCBOCHO IMOJIHOCTHIO; HEKOTOPHIEC TPAKTUYECKUE
HABBIKU pa0OThI C OCBOCHHBIM MAaTEPHAIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MpelyCMOTPEHHbIE MPOTrpaMMoi 00yueHUs
yueOHbIe 3a/IJaHUS BBITTOJIHEHBI, KAUe€CTBO
BBITMIOJTHEHHS] HU OJIHOTO M3 HUX HE OLIEHEHO
MUHHUMAJIbHBIM YHCJIOM 0aJJTIOB, HEKOTOPHIE BUIBI
3a/1aHui BBIMOJIHEHBI C OIHUOKaMHU

Y nosnerBo-
PHUTENBHO

63-74

D — ynoBIETBOPUTEIIBHO — TEOPETHUECKOE
CoJIepKaHKe IUCIUILTNHBI OCBOCHO YaCTHYHO, HO
po0esBl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXO0IMMBbIC TIPAKTUYECKUE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMHUPOBaHBI; OOJIBIIUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMON 00y4IeHHUS
y4eOHBIX 33J]aHUH BBIIIOJIHEHO, HEKOTOPBIC

13 BBINIOJIHEHHBIX 33JJaHUH, COIEPKAT OIIHUOKH

Y nosnerBo-
PHUTENBHO

50-62

E — nocpencTBeHHO — TEOpETUUECKOE
coJIep’KaHue Kypca OCBOEHO YaCTUYHO;
HEKOTOpbIE€ IPAKTUYECKUE HABBIKUA PaOOTHI

HEe c(hOpMUPOBAHBI, MHOTHE TIPETYCMOTPEHHBIE
IporpaMMoil o0yueHus yueOHble 3a1aHUs

HE BBINOJIHEHBI JINOO KaYECTBO BHIIIOJHEHUS
HEKOTOPBIX U3 HUX OILIEHEHO YHCIIOM 0aJlIoB,
0JIN3KUM K MUHUMAJIbHOMY

3auTreHo

Heynosnerso-
PHUTENBHO

21-49

FX — HeyZ0BJIETBOPUTEIBLHO — TEOPETHUECKOE
COJIepKaHUE Kypca OCBOCHO YaCTUYHO;
HE00X0/IMMbI€ MPAKTUYECKNE HABBIKU PaObOThI
HEe COPMUPOBAHBI; OOJILITHHCTBO
IPEIYCMOTPEHHBIX POrpaMMoi 00ydeHHs
y4eOHBIX 3aJJaHU{ HE BHITIOJIHEHO JIN0O0 Ka4eCTBO
UX BBIIOJIHEHUSI OLIEHEHO YHMCIIOM 0aJlIoB,
OJIN3KUM K MUHUMAJIbHOMY; IIPU
JIOTMIOJIHUTEIbHOM CaMOCTOSTEIbHON paboTe Hax
MaTepUaJIOM Kypca BO3MOXHO IOBBILIEHUE
Ka4yecTBa BBIIIOJHEHMs Y4EOHBIX 3a1aHUM

Heynosnerso-
PHUTEIBHO

0-20

F — HeyioBeTBOpUTEIHLHO — TEOPETUUECKOE
coJiepKaHne Kypca He OCBOCHO; HEOOXOJMMEbIe
MPAKTUYECKHUE HABBIKU PabOThI

HEe c)OPMHUPOBAHBI; BCE BBHITIOJHECHHBIC yICOHBIC
3a/laHus COJIepKaT IrpyObie OMUOKH,
JIOTIOJTHUTEIIbHAS. CAMOCTOSITEbHAs paboTa Hajl
MaTepuaioM Kypca He IpUBeIeT K KaKOMY-TTu00
3HAYMMOMY TOBBIIICHUIO Ka4Y€CTBA BHITTOJIHECHUS

y4eOHBIX 3aJaHui

He 3aureno







2. KOHTPOJIBHO-OHEHOYHBIE CPEJICTBA

2.1. OueHo4HbIEe CPECTBA TEKYLIEr0 KOHTPOJIA (THIIOBbIE)
Bomnpocsl AJist yCTHOro onpoca:

1. Beenenue B Oumodusuky. Ilpenmer u 3amaum O6modusuku. Mctopus
pa3BUTHS OTEUYECTBEHHOM Onopu3uku. buonornyeckue u puznueckue Npoueccs u
3aKOHOMEPHOCTH B )KMBBIX CHUCTEMAX.

2. OcHOBBI TEPMOJIUHAMUKHU IIPOLIECCOB JKU3HEACSATCIbHOCTH.
Knaccudukanus tepMoauHaMuyeckux cucteM. llepBoe Hayaio TepMOAMHAMUKH.
OCHOBHBIE 3aKOHBI TepMOAMHAMHUKH. OOpaTuMble W HeOOpaTHUMbIE MPOIECCHI.
TeMrieparypHbIii TOMEOCTA3UC U TEPMOPETYIISALIAS.

3. Btopoe nawano TtepmoaumHamuiku. CBOOOTHAS SHEPTUS W SHTPOMUSL.
Oco0eHHOCTH AEUCTBUS BTOPOTO 3aKOHA TEPMOJAMHAMUKH B OMOCHCTEMAX.

4. MemOpaHa Kak YHHUBEpPCAJIbHBII KOMIIOHEHT OHMOJOTMYECKHX CHCTEM.
Pa3BuTtne mnpencraBieHUl O CTPYKTYpHOW opraHu3aluu MeMOpaH. Mogaenu
MeMOpaH.

5. CtpykTypa U XMMHYECKUN COCTaB OMOJIOrMUECKUX MeMOpaH. BiusHue
BHEIIHUX  (¢pu3uueckux)  (GakToOpoB  HA  CTPYKTYPHO-(PYHKIIMOHAIbHBIC
XapaKTEPUCTUKHN OMOJIOTUYECKUX MEMOPaH.

6. [laccuBHBIN TpaHCIIOPT HE ANEKTPOJIUTOB M Boubl. JAuddysua. Ocmoc.
OunbTparus.

7. AKTUBHBIN TpaHcnopT. CBOICTBA CUCTEM aKTUBHOI'O TPAHCIIOPTA.

8. OcoOeHHOCTH TpaHCIOpTa WOHOB. VIOHHBIE KaHAJbI, TEPEHOCUYUKH.
Xapakrepuctuka Na-KHacoca.

9. XapakTtepucTuka KalpliueBOro Hacoca. OOneruénnas audgysus.
CrienuanbHble MEXaHU3MbI TPAHCMEMOPAHHOTO MaCcCONEPEHOCA.

10. Tpancnopt makpomoseky:n: ¢arouuto3 u nuHonuto3. 11. Tpancmopt
BELIECTB B MHOTOMEMOpaHHBIX cHCTeMax opranusma. buodusmueckuit MmexaHuzm
cekpeunu. TUIBI CEKpEeLHH.

12.  OOMeH JKHMJIKOCTU Yepe3 CTEHKY KpPOBEHOCHOTO Kamuuisipa.
buoduznueckue ocHOBBL. MeXaHn3M IpEeHUPOBAHUS MEKKIETOUHBIX POCTPAHCTB.

13. buodusuueckne MeXaHU3MBbI BBIJICJICHUS]  BEIIECTB  MOYKAMHU.
KnyGoukoBas punpTpanus. buodpuznyeckrne OCHOBBI.

14. MexaHn3M OCMOTHYECKOTO KOHILIEHTpUpOBaHUS Mouyu. buodusnueckue
ocHOBbI. KaHanbleBas cexkpenus. XapakTepUCTUKA SHAOLNUTO3A U SK30LUTO3a.

Tembl 1JI1 MOATOTOBKU MYJIbTHUMEIMHHBIX MPe3eHTAIMIA:

1. ®oTobunoIornYecKre mMpoIeCChl

2. DOTOXMMHUYECKNE PEAKITUY.

3. llomepeyHoe cedeHUE TMOTJIOMIEHUS MOJEKYJbl. KBaHTOBBIM BBIXOJ
(bhOTOXUMUYECKON pPEeaKIUU.

4. Coextp ¢oroxumuyeckoro aevctBus. Crektp mnoriomieHus. Croekrtp
(hOTOOHOIOTMYECKOTO JICHCTBUSI.

5. ®OTOCEHCUOMIN3AaTOPHI U UX IPUMEHEHUE B MEIUIIUHE.

6. JlromuHeceHIMSA, BU/IbI TIOMUHECLICHIIN Y.



7. Mexanusmbl (hOTOIFOMUHECIICHITUH.

8. CnekTpsl BO30yxkaeHus u sromMuHecteHuu. [Ipasmno Crokca.

9. XeMWIFOMUHECEHIUS.

10. Vicnonb3oBaHue JIOMUHECUEHIIMHN B OMOJIOTUU U MEIULIUHE.

11. ITpoxox1IeHne MOHOXPOMATHYECKOTO CBETA YEPE3 MIPO3PAUHYIO CPEAY.

12. Co3nanue nHBepcHOM HaceneHHOCTH. CrocoObl HAaKauKH.

13. [IpuHumn peiictBus ja3epa. TUbI 1a3€poB.

14. OcoGeHHOCTH JTa3ePHOT0 U3TYyUYCHHUSI.

15. XapakTepuCTUKH JIA3€PHOTO U3IIYyYEHHUs], IPUMEHAEMOTO B MEIULIMHE.

16. V3MeHeHMS CBOWCTB TKAHM M €€ TEMIIEPATyphl MO JCHCTBUEM
HEMPEPHIBHOIO MOIIHOTO JIA3€PHOTO U3ITyYEHHS.

17. Vcnionp30BaHME JTa3€pPHOTO U3TyUYECHUS B MEJIUIIUHE.

18. McTOYHHKN PEHTIE€HOBCKOTO U3ITy4YEHUS.

19. TopMO3HOE PEHTTE€HOBCKOE U3JITYyUCHHE.

20. XapakTepuCTUYECKOE PEHTTEHOBCKOE U3ydYeHHE. 3aKOH Mo3iu.

2]1. BzanMOneHCTBHE PEHTIEHOBCKOIO M3JIY4YEHUS C BELIECTBOM. 3aKOH
ocnabJyieHusl.

22. @u3nyecKue OCHOBBI HCIIOJIb30BAHHSI PEHTIC€HOBCKOTO M3JyYEHHs B
MEULIHE.

2.2. OueHoYHBIE CPeICTBA AJIs1 IPOMEKYTOYHOM aTTecTaluu (3a4er)

1. [Ipenmer Ounodusmku, ee OOBEKTHI M METOABl HCCIECIOBAHUS.
Ha3BaHue u XxapakTepucTuka OCHOBHBIX pa3feinoB OUO(U3UKH.

2. PaGoter A. JlaByaswse u II. Jlammaca. DxcnepuMeHTanbHas MpOBEpKa
MMU Ha MOPCKOW CBUHKE UJIEU aHAJIIOTMH JIBIXaHHS MEAJIEHHOMY F'OPEHHUIO.

3. JL. I'asibBanu u A. Bosibta. OTKpBITHE «KUBOTHOTO JIEKTPUYECTBA» U
U300peTeHe BOJIBTOBA CTOJIOA.

4. [Tonsitue u 6monoruyeckux Mmemopanax. OyHkIUK 6MOMEMOpaH U UX
MOJIEKYJISIpHAsl CTPYKTYpa.

5. dusnueckre  CBOICTBA  OMOJOTMYECKMX  MEMOpaH:  TOJIIUH,
JURJIEKTPUYECKasi IPOHULIAEMOCTB, JIEKTPOEMKOCTD U AJIEKTPOCOIPOTHUBIICHHUE.

6. TpancnopT BellecTB uepe3 Ouosiornueckue mMemOpanbl. [laccuBHBIN
TpancnopT (ocMoc, muddy3us, odmerdeHras U y3us) U ero MeXaHU3MBI.

7. AKTHUBHBII TpaHcnopT. Harpuii-kanueBblid Hacoc: MOJIEKYJIIpHas
OpraHu3alMs, MEXaHH3M CO3[aHus TPAHCMEMOpPAHHBIX KOHILIEHTPALMOHHBIX
IpaJIM€HTOB MOHOB HATPUS U KAJIHUA.

8. @opMHUpOBaHUE TOTEHIIAAIIA ITOKOS U IEUCTBUS.
9. H3mepenue OHOIOTEHIIMAIOB. Meroasl AIIEKTpOTpauu:
aeKTporpadus, AIeKTpoMHOTpadus, anekTposHIedanorpadus,

ANEKTpOpeTHHOTpadUs, KOKHO-TaTbBAHUUYECKAS PEaKITHSI.

10.  DkBUBaJICHTHBIC ANEKTPUUECCKUE CXEMbl OMOJIOTUYECKUX TKAHEH.

11.  Jlucmepcus 53JIEKTPONPOBOJHOCTA TKAaHEM W €€ 3HaYeHue s
oTpeJIelIeHUs UX KU3HECTIOCOOHOCTH.

12,  DneKkTpoCTUMYJIIALUS.



13. IlpuMeHeHHE TMOCTOSHHBIX MAarHUTOB B KadyeCTBE 30HIOB s
u3BieueHus peppomMarHuTHbIX Tel xenyakoB KPC.

14. T'eomarHuTHOE TOJIE U €O BIUsIHUE HA Onocdepy.

15. AspomoHsbl, crocoObl MX TMOJYYEHHUS M HCIOJb30BAaHUA B JIEUeOHO-
NPOPUIAKTUIECKUX 1IEIISX.

16. TlormomeHue cBeta arToMaMH U MoJsieKyiaamMu. CxeMa SHEepreTHYeCKUX
ypoBHe# S16110HCKOTO.

17. TlomaTe O CHEKTpax TMONVIOIIEHHS W  mOpomyckanusa. UMx
MCII0JIb30BaHNE B KAYECTBEHHOM M KOJTMYECTBEHHOM aHAJIM3E.

18. Tlormomenue cBeta. 3akon byrepa-Jlam6epra-bepa.

19. Cuoektpel nornomenus. KomopumeTpudyecknuii METOJ OINpPEAECIEHUs
KOHIICHTPAIUU [[BETHBIX BEILIECTB.

20. Ilowsarue 0 ($hOTOOHMOIOTHIECKUX peaKIusx. Peakuun
dboToUMEpHU3alIUH.

21. VY@ uznydeHue u ero CBOMCTBA.

22.  OcHoBbl geiictBusi Y @-cBeTa Ha )KUBBIE OPTaHU3MBI.

23. HudpakpacHoe U3ITydEHHUE U €T0 CBOICTBA.

24. CoJHEYHOE WU3IMY4YEHUE U €ro CIEKTPaJIbHbIE XapaKTEPUCTUKH.
Mexanusm (HOpMHUPOBAaHHS O30HOBOTO CJIOSI M €0 BIIMSHHE HAa OMOJOTHYECKHE
O0OBEKTHI.

25. ChnekTpbl HMCKYCCTBEHHBIX HCTOYHMKOB CBETA: JaMIl HaKaJIWUBAHUA,
AHTUPAXUTHBIX U OAKTEPUITATHBIX JTAMII.

26. JIroMMHECIICHIIHS, €€ BUIBI.

27. MHcnonp30BaHHE JTIOMUHECLEHIMU IS ONPENEICHUsS KOHIEHTpaluuu
OMOJIOrMYECKU aKTUBHBIX BEILIECTB.

28. buoxeMHIrOMUHECUEHIIHUS.

29. TI'mas, kak onTUYECKHI IPUOOP.

30. Ocsenienue NITHYHUKOB U TEILJINII.

31. Bwuabl ONTUYECKOW MUKPOCKOIIHH.

32. T'emoauHamuka — pazaen OWOPU3UKH, H3YyYAOIIMK (QU3NUECKHUe
SBJICHUS, JIEXKAIIUE B OCHOBE JBH)KCHUS KPOBH.

33. IlynbcoBas BomHa. llepepacnpeneneHue SHEPTUM B JIIACTUYHBIX
CTEHKaX KPOBEHOCHBIX COCYIOB M 3HAUCHHUE ITOTO SBJICHHS JIJIsT KPOBOOOPAIIICHHSI.

34.  Meroasl u3MepeHusl AAaBIEHUs KPOBHU: HENOCPEICTBEHHBIM M Pusa-
Poun-KopoTkosa

35. Ilpeamer TepMOAMHAMHUKHA. TpH THUNA TEPMOAUHAMHYECKUX CHCTEM:
OTPBITHIE, 3aKPBITHIC, U30JIUPOBAHHBIC.

36. OrtkpelTHe mnepBOoro Havana TepMmoguHamukn [O. Maiiepowm.
DKCIEpUMEHTAIbHOE JI0KA3aTeIbCTBO IEPBOrO0 Hayajga TEPMOJWHAMHUKH B
OHOJIOTUH.

37. @usnyeckhue OCHOBBI  TEPMOPETYJSIIMKM  OpraHu3Ma.  Buasl
TEII000MeHa.

38. Bropoe Hauamo TepMoaMHAMUKK B Owuonoruu. CranuroHapHOe
COCTOSIHHE B KUBBIX Opranm3Max. ['mapoanHamMuyeckass MOAENb CTAMOHAPHOIO
COCTOSIHUS.



39. Omntponua. Ee u3MeHeHHME B H30JUMPOBAaHHBIX M 3aKPBITHIX
TEPMOJIMHAMHYECKUX CUCTEMAX.

40. H3MeHeHHME SHTPONMHU B OTKPBITBIX TEPMOAUHAMUYECKHUX CUCTEMAX.
Btopoe Hauano TepMOAMHAMMKY I OTKPBITBIX TEPMOJUHAMUYECKUX CUCTEM.

41. buomemb6panosnorus. DyHKIMH, MOJIEIIN, Kiaccuduxanus
ounonornyeckux MmeMopan. buodguznueckrie 0CHOBBI CTPOSHUSI MEMOpaH.

42. TpaHcnopT BeUIECTB uepe3 MeMOpaHbl. MexaHU3Mbl [aCCHUBHOIO
TpaHcnopTa. MaTemMaTH4ecKOe OINKCAaHHWE IMaCCHUBHOTO TPAHCIOPTA: YpaBHEHHUE
Teopenna, @uka, sanekrpoauddyznonHoe ypasuenue Hepucra-Ilnanka.

43. AKTUBHBI TpaHCHOPT BELIECTB uepe3 MemMOpaHbl. MoHHBIE HACOCHI.
PaboTa kanuii - HaTpUEBOTO HAcoca.

44. I'enepanust MEeMOpaHHBIX ITOTEHITHATIOB. PaBHOBECHBII MOTEHIIUAI TTOKOSI.
YpaBHenue ['onpamana.

45. TlpoBenenue BO30OyxaeHHs. (OCOOEHHOCTH MPOBEACHUS HEPBHOTO
UMITYJIbCA B MUEJIM3UPOBAHHBIX HEPBHBIX BOJIOKHAX.

46. ®duznueckue OCHOBBI 3JeKTporpaduu. DnekTpokapauorpadus. Teopus
DUHTXOBEHA.

47. Umnenanc OMOIOTUYECKOM TKaHU, TUCIIEPCHUS UMIIEJaHCA TIEPEMEHHOMY
TOKY. DKBUBAJIEHTHbIE CXEMBI )KUBOM TKaHU. MeTo/] MMIe1aHCHOU peorpaduu.

48. MMIynbCHbIE TOKM HU3KOM YacCTOTBI, UX XapaKTEPUCTHKU. 3aKOHBI
pa3apaxaroniero AeMCTBUSA. DNEKTPOCTUMYIISLIHS.

49. Jlericteus OMII BY, YBY, CBY nuama3oHOB Ha OMOJOTrHYECKUE TKAHH.
Temnnoseie 3¢ hexTbl. MeToabl BHICOKOYACTOTHOM TEpaIuHu.

50.OmemMeHTl  OMOMEXaHWUKH  KpOBOOOpamieHus. [ emMoauHaMuvecKue
MOKa3aTeii: CKOPOCTh M KPOBSIHOE JJaBjieHue. PaboTa 1 MOIIHOCTD cepALia.

51.MeTtonpl H3MEPEHUS CKOPOCTM KpPOBH M KPOBSHOIO JIABJICHHSL.
VY apTpa3ByKOBOM METOJ OIIPENEIEHUsI CKOPOCTH KpoBoTOKa. MeTon KopoTkoaa.

52.broMexaHuKa OMOPHO-ABUTATENIBHOIO anmnapara yeaoBeka. CousieHeHus
u pbruary. [loaBmxHOCTH OMOMEXaHU3MA.

53.buodusuka MBIIIEYHOTO COKpalleHus. TOoHKasg CTpyKTypa MbILIIIBL.
Teopus CKONB3AINUX HUTEH.

54.PexxuMbI COKpAIICHNs MBITIIL. AOCOTIOTHAS MBIIIICYHAS CUja. Y paBHEHHUE
Xwia. KITJI MpIiedHoro cokpameHus.

55.0usnueckne W PUNOIOTMYECKHAE XapaKTEPUCTUKH 3ByKa. 3aKOH
Beb6epa-dexnepa. 3ByKOBbIE METO/IBI B MEIUIIMHE.

56.Onementsl 6nodusuku cinyxa. CtpoeHne u (QyHKIMU OTAEIOB OpraHa
CIIyXa 4eJloBeKa.

57.CtpoeHue u ONTUYECKas cucTtemMa riasa YETIOBEKA.
CBeTonpeIOMIIIONINH alapar IJ1a3a 4eaoBeKa.

58.0OnemenThl Onouzuku 3pennsi. CBETOBOCIPUHUMAIOLIMI ammapar riasa
yenoBeka. MexanusM ¢otoperenuuu. MeTo bl uCCieI0BaHus 3pEHHUS.

59.Cnoco0bl TeriooOMeHa opraHu3Ma ¢ OKpY>Karole cpefioil. YpaBHeHUe
TEIUIOBOTO OajaHca.



60.Bunbl paboT B xKuBbIX opranu3zMax. [lepBblit 3aK0OH TEPMOJIMHAMUKH, €r0
npUMEHEHUEe K OuocucTteMaM. DHEproTparbl opranusMma. l[Ipsmas u Hempsimas
KAJIOPUMETPUHU.

61.PagnoakTBHOCTh. 3aKOH pPaJAMOAKTUBHOIO pacnajaa. AKTHUBHOCTb.
Hcnonp30BaHre paguoOHYKIUI0B U HEUTPOHOB B MEIHIIMHE.

62. Monuzupyroiiee U3IydyeHUe U ero omonoruyeckoe aeictBue. OCHOBBI
JIO3UMETPUHU.

63. CrnocoOHOCTh K MOJICKYJISIPHOM peleniuu — HEOOXOAUMOE YCIOBHUE
GYHKIIMOHUPOBAHUS OHOJIOTMYECKUX CHCTEM. MoJekymsipHas perenuus B
dbyaknronupoBanuu GpepmenToB Kackampl hepMeHTaTUBHBIX peakmui. [IpuHIHAIBI
COOpraHu3allid  TpOIEeccoB B KIeTke.  MexaHusmbl  KOOpAWHAIUU
BHYTPUOPTaHU3MEHHBIX XUMUUYECKUX U (PU3UOJIOTHYECKHUX MPOIECCOB.

64. T'omeocta3. OtpunatenbHble W TOJOXKUTENbHBIE OOpaTHBIE CBS3U B
OpraHu3Me. JIEMEHThI TEOPUH YITPABIICHHUS.

65. MopnenupoBanue MOIUGEPMEHTHBIX KIETOYHBIX CcHCTeM. Mojenb
DPHEPreTUYECKOro  Meradonm3Ma  KIETKH.  Pexumbl  pabOThl  CHCTEMBI
HHEPreTUYECKOr0 METaboIn3Ma.

66. OnTuyecknidi AUAna3oH IIKaJIbl JIEKTPOMArHUTHBIX BOJIH. OnTuueckas
CHEKTPOCKOMNUS KaK UICTOYHUK IKOJIOTUYECKON HH(DOpMAIUH.

67. Meronpl  IHCTAaHUMOHHOTO  30HAWMPOBAaHWsS  IIPU  HA3EMHBIX
UCCIICJIOBAHUSIX TPUPOJHBIX OOBEKTOB. THIBI ONTUYECKUX CHEKTPaJIbHBIX
WHJEKCOB (BEreTallMOHHBIM, BOJHBIM, CHEXHBIA HM T.1.) OCOOCHHOCTH HX
UCII0JIb30BaHUS.

68. OCHOBHBIC METOJbI PACIIO3HABAHUS H300paKEHUH, WX OCOOCHHOCTH.
Buner wum3obpaxenuii. Ilonstue xmacrepa. Kriaccudukamms wu300paxeHui,
0COOEHHOCTH, UCTIOIb30BaHUSI KITACCU(UKALIIH.

69. OcHoBbl cnekTtpodoromerpun. DoTomeTpuueckue mapameTpsl
W3JIyYEHUs, €IUHUIBI UX U3MEPEHUS: MOTOK W3IIyYEHUs, TEJIECHBIA Yroj, CHIIa
U3ITy4eHHUs], 00JIyYeHHOCTb, IPKOCTb.

70. ®u3nyeckrue OCHOBBI AUCTAHIIMOHHOTO 30HAMPOBaHUA. CHEKTpaabHbIN
aHaJIU3 MPUPOAHBIX CPEJ C TOMOIIBK ONTUYECKUX CIEKTPOB.



