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1. IINTAHUPYEMBIE PE3YJIBTATBI ObYYEHUA

1.1. lean 1 3aaa4y JUCHUILIHHBI

Leab ocBOeHUSs] AUCHUIVIMHBI - (OPMHUPOBAHUE CHUCTEMATH3UPOBAHHBIX 3HAHWHA B
obOnactu (U3UKU OMOJIOTUYECKUX CHUCTEM Ha OCHOBE PACCMOTPEHMSI OCHOBHBIX (DM3MUYECKUX U
(U3UKO-XMMUYECKMX  3aKOHOMEPHOCTEH, JIeKalMX B  OCHOBE  (PYHKIMOHHPOBAHUS
OMOJOTrUYEeCKUX 00BEKTOB, (DYHKIUI KUBOTO OPraHU3Ma, MEXaHU3MOB MOJTYYeHUs] UHPOPMAITUU
O COCTOSHMM BHYTPEHHEH M BHEIIHEH Cpeabl, XapaKTePUCTUK MEIUKO-OMOIOTHYEeCKUX
MapaMeTpoB, OMPENESAIONIMX COCTOSHHE OpraHM3Ma M €ro ajanTaliio K MEHSIOUUMCS
YCIJIOBHSIM BHELIHEH U BHYTPEHHEU Cpelbl.
3agauyu AMCHMILIMHBI:
- TPOYHOE YCBOCHHE TEOPETUYECKHX 3HAHUW B OO0JACTHM OCHOBHBIX pa3/ieloB (U3UKU
OHOJIOTHYECKHUX CHUCTEM;
- O3HAaKOMJICHHE CTYJIEHTOB C COBPEMEHHBIMH METOJAaMH MCCIICJOBAHUN OHMOIOTHYECKHX
00BEKTOB, (PU3UYECKMX M XUMHUYECKHX IPOIECCOB, JIEKAIIUX B OCHOBE (PYHKIIMOHUPOBAHUS
OMOJIOTHYECKUX CHUCTEM, MEXaHH3MOB HOPMAJIbHOTO (YHKIMOHHPOBAHUS W DPETYIUPOBAHUS
JEeSTENIbHOCTH MOP(POPU3NOTOTHIECKIX CUCTEM;
- obecrieueHne yCcaOBUMN /7Sl aKTUBH3AIIMY TIO3HABATEILHON JIEATEIIEHOCTH CTYICHTOB;
- obecrieyeHne MPaKTUYECKUX HaBBIKOB J1a00paTOPHOI pabOThI C pACTUTENBHBIMU U dKUBOTHBIMU
00BEKTaMH, YTO HEOOX0IUMO OyIyIIEMY YUUTEO OMOJIOTUY;
- ¢opMUpOBaHHE YMEHUU M HABBIKOB OGOpPMIICHHS Pe3yabTaTOB HCCIENOBAHMN (TaONHIIbI,
rpaduKu, CXeMbl);
- BOCIIUTaHHE Y CTYICHTOB TPYAOIIO0US, TPYAOBOH KYIbTYphI, OEPEkKIUBOCTH;
- CTUMYJHMPOBAHUE CAMOCTOSTENILHOW pabOTHl 1O OCBOCHHIO COACP)KAaHUS JUCIUILUIMHBI U
bopMUPOBaHHIO HEOOXOAUMBIX KOMIIETEHIMI, a TakKe MPUOOpeTeHHe CTYACHTaMH YMEHH
CaMOCTOSITEIILHOTO TIOMCKAa HH(POPMAITUK B 001acTH OMO(PHU3UKH, €€ aHAIIN3a U HCIIOJIb30BAHKE B
MPOLIECCe HAYYHO-TIPAKTUUYECKOM U MpodeccroHalbHO-TIeIarOrH4ecKoi 1eITeIbHOCTH.

1.2. Ilnanupyembie pe3yjbTaThbl 00y4eHHs

B pe3ynbrate 0cBOSHUS NaHHOM TUCIUILUIMHBI Y 00y4YaoUXcs JOKHBI ObITh
c(OpMHUPOBAHbI CIEAYIOLIUE KOMIIETEHIIUY :
[TK-1. CriocobeH ocBauBaTh M UCIOIB30BATh TEOPETUYECKUE 3HAHUS M TIPAKTHUECKHUE YMEHUS U
HAaBBIKH B MIPEIMETHON 00JIACTH MPH pEIIEHUH MPO(EeCCUOHATBHBIX 3a/1a4

2. MecT0 AMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JlucuuniuHa BXomuT B 4YacTh, (DOPMUPYEMBIH yYaCTHHKAMU OOpa30BaTENbHBIX OTHOIICHUMN
bnokal «/lucuuninuHabl(MOIYIIN)» SBISETCS AJIEKTUBHOW JUCIUILTMHON

JIns ycnemrHoro OCBOEHHMsSI JUCUMILIMHBI CTYACHTBHl HCIHOJIB3YIOT 3HAaHUSA, YMEHUS M
HaBbIKU, c(hOpMHUpOBaHHbBIE B Ipolecce u3ydyeHus aucuuiuimd "®dusmuka", , "Heopranunueckas
xumud", "Opranundeckas xumus», «Lluronorus», «boranukay, «3oomorus», «['uctonorus».

OcBoenne Kypca «OCHOBBI (DM3UKH OMOJOTUYECKHX CHCTEM » SIBJSIETCS HEOOXOIUMOI
OCHOBOHM i1 M3y4YeHHs AWCHUILIUH 0a30BOW YacTH MPEIMETHO-METOJUYECKOTO MOJYJIS:
«EcrecTBeHHO-HayuHasi KapTuHa Mupa»; «MonekynspHas Ouonorus», «Mukpobuonorus u
ounorexHonorusy, «dusnonorus pacteHuin», «OU3HOIOTHS YeTOBEKa U KUBOTHBIXY»; HATUCAHUS
UCCJIEIOBATEIbCKUX pabOT M yCNEUIHOW TMOCHEeAYIoUlel  JesATeNIbHOCTH B  KayecTBe
JUTIJIOMUPOBAHHOTO CIIEIIMAIIACTA.

B wactHOCTH, 3HaHWE OCHOB (PM3HMKU OMOJOTMUECKHX CHCTEM PACIIUPSEeT BO3MOKHOCTH
JUIsE  pa3pabOTKM U TIPOBEJEHUS WHTETPUPOBAHHBIX 3aHATUH 1O OWOIOTMH B XOJHe
npoeccuoHaNbHO-TIEJarOTNYECKOM IeATENbHOCTH B ILIKOJIE.



JucuumumHa «OcHOBBI (PU3MKH OMOJIOTHYECKUX CHCTEM» MOXKET OBITh HCIOJIb30BaHA
Opyu W3YyYCHUH TaKWX o0yacTell 3HaHMSA Kak OMOTEXHOJOTHWs, MOJIEKYJspHas Ouojorus,
HaHOOMOTEXHOJIOTHSL.

3. O0beM u coaep:kaHue IUCHUILTHHBI

3.1. O0beM TUCHUIIUHBI

®opmbl 00yUeHHs
IToxa3zaTenap 00beMa TUCHUIIIINHBI
Ounasn OuHo-3a04Has

O0BbEM AUCHUILIMHEI B 3aUE€THBIX €IUHULIAX 2 2
O0bEM QUCLHUILINHEI B Yacax 12 12
KonTakTHas pabora: 36,2 24,2
Jlexun 12 8
JlaGopaTopHble 3aHATHS 24 16
KoHTaKTHBIE Yackl HA TPOMEKYTOUHYIO 0,2 0,2
aTTECTAIHIO:

3auer 0.2 0.2
CamocTtosTenbHas paborta 28 40
KonTpob 7,8 7.8

dopma NpOMEKYTOUHON aTTeCTallUU - 3a4eT B 4-0M ceMecTpe 1o 04HOH dopme
oOydeHus U B A ceMecTpe M0 0YHO-3a04HOM Popme 00ydeHus.

3.2.Coaepsxkanue QM CHUNINHBI

HaumeHoBanue pa3jiesioB (TeM) KoanyecTBO 4acoB
AUCHMILINHBI C KPATKUM COAEPKAHUEM

Ounas OuHo-320uHa"

Jlex | JlaGopatop | Jlekuuu | JlaGopaTopHbie
UK || HBIE 3aHATHUSA
3aHATHUS

Tema 1.Beenenue. [Ipeamer, 3agaun 1 METOIbI 2 8 2 6
Kypca «OCHOBBI (pU3UKH OMOTOrMYECKUX
cucrem». IIpeamer aucuIUIMHEI - pu3nKa
KHMBBIX CUCTEM Ha Pa3IMYHbIX YPOBHAX
OpTaHU3aINH: MOJIEKYJISIPHOM, MEMOpPaHHOM,
KJIETOYHOM, OPTraHU3MEHHOM U
MOIYJISIITUOHHOM. MEeTO bl UCCIIETOBAHHS
OpPraHUYeCKUX U OMOJIOTUYECKU aKTUBHBIX
BEIIECTB: ONTHYECKUE, IMEKTPOXUMHUIECCKHE.
3HayeHue GU3UKU OUOJIOTUYECKUX CUCTEM ISt
MTOHUMAaHWMSI CYITHOCTH OMOJIOTHYECKUX
MPOIIECCOB.




Tema 2. CtpoeHue, CBOMCTBA, NEPEHOC
BellecTBa uepe3 MeMOpany. HekoTopbie
¢du3nveckre CBOMCTBA MEMOpaH: MPOYHOCTb,
nepOopMUPYEMOCTD, BSI3KOCTD,
JIEKTPOEMKOCTh. [[acCUBHBIN MIEpeHOC uepes
MeMOpany: nuddysus, ocMoc. AKTUBHBIH
TpaHcnopT. brosnekTpuveckre MOTEHIMATBI
MeMOpaHbI IOKOsI U ACUCTBUSL.

Tema 3. MexaHn4yecKHue CBOMCTBA
OHOJIOTMYECKUX TKAHEH: KOKHOU, KOCTHOH U
MBIIICYHOM.

MexaHuKa MBIILIEYHbIX COKPALCHUIA.
CBoOoaHbIC KOJICOaHUS: TAPMOHUYECKHE U
3aryxaromue konebanus. Pesonanc. Bubparms.
KonebaTenpHble IBIKEHUS TeJa IPH XOAb0E.

Tema 4. ®uszndecknue OCHOBBI FTeMOIMHAMUKI
B?[?;KOCTI), IMOBCPXHOCTHOC HATAXKCHUC,
CMa4MBaHHE ¥ HECMavlBaHHE,
3aKOHOMCPHOCTU TCUCHUS KUAKOCTH.
Kanumuisipaeie sIBICHUS U UX POJIb B
OMOJIOTHYECKHX MPOIIECCax

Tema 5. ®uznueckre 0CHOBBI AJIEKTPUUECKUX U
MAarHUTHBIX CBOMCTB OMOJIOTMYECKUX TKaHEH
OCHOBHBIE XapaKTEPUCTUKH IIIEKTPUUECKOTO U
Mar"HuTHoro mnoiuei. ITousTue o
onomaraerusme [IpoBOTUMOCTE AJIEKTPOJIUTOB.
VnenpHas 1 SKBUBAJICHTHAS
3JIEKTPONPOBOJHOCTD 3JIEKTPOIUTOB.

Tema 6. Kunetnka XuMHYeCKUX peakuil B
OMOJIOrMYECKHUX TKaHIX PepMeHTaTUBHBIN
KaTaJlns.

Tema 7. OcHOBBI TEpMOJUHAMUKU
OMOJIOTUYECKHX MPOIIECCOB.

0, I u 2 3akoHBI TEpMOAMHAMUKH. 3aKoH ['ecca
U CJIEJICTBUS U3 HETO.

Tema 8. @u3nuecKkue OCHOBBI CILyXOBOI'O
OLLYILICHUS U 3pUTEIBHOIO aHAIU3aTOPA.

XapakTepUCTHUKH 3ByKa: CKOPOCTb,
MHTEHCHUBHOCTb, 3ByKOBOE€ JIaBJICHUE, BOJTHOBOE
CONPOTUBIICHNE. XaPaKTEPUCTUKH CIyXOBOTO
OLIYIIEHUs: BBICOTA, TEMOP, TPOMKOCTb.
3BYKOIPOBOJAIIAS ¥ 3ByKOBOCITPUHUMAIOIIIAS
4acTH CIIyXOBOroO amnmnapara. ' eomerpudeckas
ontuka. JIunzel. Jlynma u Mukpockorn.
Onrtuyeckas cucreMa riasza. buogpusuka
3pUTENBHOTO aHAJIN3aTOPA.

Hrtoro

12

24

16




4. YuyeOHO-MeTOANYeCKOE 00ecTieYeHre CAMOCTOSITeILHOIH padoThl 00y4aromuxcst

ITo o4HOli U 04HO-3204HOI opMe 00yUeHHS

Tembl nu1st N3yuaemblie KouuyecTB DopMbl Metoanuec | Popmbl

CaMOCTOSAITE] b BOMPOCHI 0 4acoB CaMoCTOATE] Koe OTYEeTHO

HOT'0 Ou | Oun | bHOH padoThl | olecneveH CcTH

H3ydeHust Hast | O- ue
3204
Hasl
Tema 2. CocraB u 4 6 Pabota ¢ OcHOBHas U | AOKJIax
CrpocHue, CTpOCHHUE, JUTEPAaTypoid | JOTIOJTHUTEI
CBOJCTBA, KJIGT6O‘-IHBIX U UHTEPHET bHast
MeMOpaH. ecypcaMu auTeparypa

freperoc (1)I/I3I/IIII)GCKI/IG PP I/IHTCII))HG}II‘I? ’
BeImecTRa CBOWCTBa pecypcesl
1epes MeMOpaH:
MeMOpaHy. HPOYHOCTH,
Hexkoropsie nepopMUPYEMOCTh
¢duznueckue » BA3KOCTD,
cBOJCTRA AJIEKTPOEMKOCTh
MeMOpaH:
MPOYHOCTH,
nehopMUupyeMo
CTb, BS3KOCTb,
AIEKTPOEMKOCT
b. [TaccuBHbI
TIEPEHOC Yepes
MeMOpaHy:
nuddysus,
ocMoc.
AKTHUBHBIHN
TPAHCIOPT.
buosnextpuuec
KHe
MOTEHIIUATIBI
MeMOpaHBbI
TTOKOSI 1
JICUCTBUA.
Tema 3. Mexanuka 4 6 Pa6ora c -OcHOBHast | AOKJIAJ
MexaHnueckue | MBIIICYHBIX TUTEpaTypol | U
CBOICTBa COKpAIIeHHH. 1 MHTEPHET JIOTIOTHATET
- CBoboniHbIE pecypcamu bHas

. KOJIeOaHUs: IuTeparTypa,
TKAHCH. rapMOHHYECKHE U WHTEPHET-
KOKHOH, 3aTyXarolInue pecypc
KOCTHOM | KOJICOAHMSI.




MBIIICYHOM.
Mexanuka
MBIIIEYHBIX
COKpAILICHH.
CBo0OogHbBIE
KOJIEOAHHS:
TapMOHHUYECKH
eu
3aTyXawIiue
KoJIeOaHusI.
Pe3onanc.
BuOparus.
KonebarenbHbl
€ IBIKEHUS
Teja nmpu
xoap0e

Pe3onanc.
Bubparus.
KonebarenbHble
IBIDKEHUSA Tella
MpHU XO60¢€.
MexaHu4decKne
CBOMCTBaA
COCYIMCTOM TKaHU

Tema 5.
duznueckue
OCHOBBI
SJIEKTPUYECKUX
W MarHUTHBIX
CBOMCTB
OMOJIOTUYECKHUX
TKaHEH
OCHOBHBIC
XapaKTEePUCTHUK
u
ANEKTPUUECKOT
ou
MarduTHOT'O
MOJIeH.
ITonsTue o
OMOMAar"HeTu3M
e
IIpoBouMoOCTh
AJIEKTPOJIUTOB.
YaennHas u
SKBUBAaJICHTHAas
AJNEKTPONPOBO
HOCTb
AIEKTPOIUTOB

IIpoBogumMocCTh
3IEKTPOJIUTOB.
YeapHas u
JKBUBAJIEHTHAS
3JIEKTPOINPOBOIHO
CTh DJIEKTPOJIUTOB.
CoOcTBEHHBIE
AIEKTPUUECKHUE
MOJIsi OPTaHOB U
TKaHeH

Pa6oTa ¢
JUTEPATypOu
Y UHTEPHET
pecypcamu.
Pemenue
3a1a4

OcHoBHas
51
JIOIOJIHUTE
bHAast
JauTepaTypa,
WHTEpHET-

pecypc

TECT

Tema 6
Kuneruka

Kuuneruka
XUMHUYECKUX

Pa6ora c
JIATEPATYPOM

-OcHoBHasg
u

TECT




XUMHUYECKHUX peakuii B Y UHTEPHET JTOTIOJTHUATE
peakuuii B OMOJIOTHYECKUX pecypcam bHas
OMOJIOTHYECKHUX | TKaHIX Pemenue JuTEpaTypa,
TKaHIX DepMEHTATUBHBIN 3aJ1a4 u WHTEPHET-
depMEHTaTUBH | KaTajau3s pecypc
bIN KaTaJIn3.
Tema 7. . Oo0benuuenue 1 u Pabora c -OcHoBHas JOKJIa
OCHOBBI 2 3aKOHOB auTeparypo | u
TepMmoHamuk | TEPMOIMHAMIKH. 1 UHTEPHET JOTIOJTHUATE
u TEPMOIMHAMUYECK pecypcamu bHas
Y€ TTOTEHITUAIIBI. JuTEpaTypa,
OMOJOTHYEeCKHUX yCIOBHS WHTepHET-
HPOLCCCOB. CaMOIPOM3BOJILHO pecypce
ro MPOTEKAHUS
0, 1 u 2 3aKoHEI HPOIIECCOB.
TEPMOJIMHAMUK
u. 3akoH ['ecca
U CJICJICTBHS U3
HETO.
Tewma 8. 3BYKOIIPOBO/IAIIAS Pabota c -OcHOBHasi | JAOKJIAJ
duznyeckue u JITEpaTypou u
OCHOBEI 3BYKOBOCIIPUHUMA Y UHTEPHET JTIOTIOJTHUTET
CITYXOBOTO 0IIIast YaCTH pecypcamu bHas
CIIyXOBOTO JIuTeparTypa,
OLLYHICHHA 1 amnrmapara. WHTEpHET-
3PUTCIIBLHOTO Ontuyeckast pecypce
aHajM3aropa. cucTeMa Triiasa.
JeicTBue cBeTa Ha
XapakTepucT! | yenopeka.
KM 3BYKa:
CKOPOCTb,
WHTEHCUBHOCTh
, 3BYKOBO€E
JIaBJICHUE,
BOJIHOBOE
COTIPOTHBIICHUE
Xapakrepuctu

KU CIIyXOBOTO
OIIYIICHUS:
BBICOTA, TEMOD,
TPOMKOCTb.
3BYKOIIPOBOS
mas u
3BYKOBOCIIPUHHU
Marolas 4acTu
CIIyXOBOT'O
amrmapara.




I'eomeTpuuecka
s ONTHKA.
JInnssl. Jlyna u
MHUKPOCKOIIL.
Onruyeckast
CUCTeMa IJia3a.

buodwuszuka

3pUTEITHHOTO

aHayM3aTopa.

Hroro 28 |40

5. @oH/1 OILIEHOYHBIX CPEACTB /JIsl IPOBeIeHUs TEKYIIel U MPOMeKYTOUYHOI

aTTecTallMy MO JMCUUIIHHE
5.1. IlepeyeHb KoOMIETEHHHMH € YyKa3aHHMeM 3JTANoOB HMX (OpPMHPOBAHHUA B Mpolecce

0CBOCHMSA 00pa30BaTEJIbHOI NIPOrPpaMMBbI

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIIN

Otansl OpMHUPOBAHUS

[IK-1. CoocobeH ocBawBaTh M HCIIOIB30BAThH 1.

TCOPCTUUCCKHUEC 3HAHUA U MPAKTHYCCKUC YMCHUSA
N HABBIKHU B HpeHMeTHOﬁ obnactu IIpyu pCUICHHUHA

npohecCuOHANBHBIX 3aa4

Pabora Ha yueOHBIX

2.CamocrosTenbHas pabora

3aHATUAX

5.2. Onucanne mokasarejed M KPUTEPHEB OLECHHMBAHUS KOMIIETCHIHI HAa Pa3IMYHBIX
Tanax ux (popMUpPOBaAHUS, ONUCAHHE IIKAJ OLlEeHUBAHUSA

Ouenu | YpoBeHb
Bae- chopmu-
MBbIe POBaHHOCTH
KOM-

HIETEHI]

207

Oran
dbopmupoBaHus

Omnucanue
nokasarelien

Kpurepun
OLICHUBAHUs

Ixama
OIlEeHMBaHUA

10




IIK-1

[ToporoBsslii

1. Pabora Ha
y4eOHBIX
3aHATHUIX
2.CaMoCTOSITENIbH
ast pabora

3namo:

TEPMUHBI U
OTIpeIeIIeHus,
UCTIOJIb3yeMbIe B
Oonodusuke;
¢buznyeckue
TIPUHITUTIBL
CTPOCHUS U
onoduznueckne
OCHOBBI
(GYHKIIMOHUPOBAHU
Sl KIIETOYHBIX
CTPYKTYp, KJIETOK,
OPTaHOB U CHCTEM
OpraHu3Mma;
OCHOBHBIE
(dbuznveckue u
¢buzuko-
XUMHUYCCKHE
3aKOHBI, JIC)KAIIHC
B OCHOBE
(GYHKIIMOHUPOBAHU
st OMOJIOTUYECKUX
CHCTEM Ha
KJICTOYHOM,
TKaHEBOM U
OpTraHU3MEHHOM
YPOBHSIX;

OCHOBBI
TEPMOJIMHAMHKH
OMOJIOTrUYECKUX
CHCTEM;
OCHOBHEIE
pooIeMBl,
COBPEMEHHOE
COCTOSIHUE U
MIEePCIICKTUBBI
pa3BuTUs HU3NKU
OMOJIOTrUYECKUX
CHCTEM.

Ymemn:
MIPOBONTH
nabopaTopHble
OTIBITHI, COOMIO/1as
MIpaBUIJIa TEXHUKH
6€30MaCHOCTH; PO
BOJIHTH
TEPMOXUMHUYECKUE
pacuersr;
MIPUMEHSITh
Hay4JHBIC 3HAHUS B
o0nacTi pU3MKU

Ormpoc,
TECTHUPOBAH
ue, TOKIaI,
Mpe3eHTaIH
A,
BBITTOJIHEHHE
nabopaTopH
BIX

Ixama
OLIEHMBaHUA
ornpoca

[Ixana
OLICHUBAaHUA
TECTUPOBAHU

i,

Ixama
OLICHUBAaHUA
JIOKJIaga

[Ixana
OILICHUBAHHUS
BBITTOJIHCHHUSI
J1abopaTopH
ol paboThI

Ixama
OLICHUBaHUA
Mpe3eHTaALUN

11




OHMOJIOTUYECKUX
CUCTEM IIPHU

OCYILECTBICHUH
I1eJarOrN4YeCKOn
NESITebHOCTH.
IIponsunyT 1. PaboTa Ha 3name: Omnpoc, [xana
13171 y4eOHBIX TCPMHHBI H TECTUPOBAH | OLICHUBAHMUA
3aHATHAX OIPENCICHAA, ue, I0KIajd, | ormpoca
UCTOJIb3yeMbIe B
2.CamocTosTen MIpE3EHTALHN
5 ouodusuke; Mkana
pHas paboTa s,
¢buznyeckue OLICHUBAHHS
TIPHHIIATIBL BBITIOJTHEHHE
TECTHPOBaHU
CTPOEHUS U n1abopaTopH
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Oonoduznueckue
OCHOBBI

(G YHKIIMOHUPOBAHU
Sl KIIETOYHBIX
CTPYKTYP, KJIETOK,
OPTaHOB U CHCTEM
OpraHu3Ma;
OCHOBHBIE
(dbuzmveckue u
¢buzuko-
XUMHYECKHE
3aKOHBI, JISXKAIIHE
B OCHOBE
(GyHKIIMOHHPOBAHU
s1 OMOJIOTUYECKUX
CHCTEM Ha
KJIETOYHOM,
TKAaHEBOM U
OpTaHU3MEHHOM
YPOBHSIX;

OCHOBBI
TEPMOANHAMUKHU
OMOJOTrMYECKUX
CHUCTEM,;

OCHOBHBIE
poOJIEMBI,
COBPEMEHHOE
COCTOSTHUE U
MIEePCIICKTHBBI
pa3ButTus GU3NKU
OMOJIOTrUYECKUX
CHCTEM.

Ymems:
MIPOBONTH
nabopaTopHble
OTIBITHI, COOMION1as
MIpaBUIJIa TEXHUKH
6€30IaCHOCTH; PO
BOJIHTH
TEPMOXUMHUYECKUE
pacuersr;
MIPUMEHSITh
Hay4YHBIC 3HAHUS B
o0nacti pU3MKU
OHOJIOTUYECKHUX
CUCTEM TIpH
OCYIIECTBIICHUH
Ne1arornyeckon
TeSITeTbHOCTH;
OCYIIECTBIATh
MOWCK ¥  aHalu3
Hay4HOU

BIX paboT

i,

[MIkana
OLICHUBAaHUS
IOKJIaza

[kana
OLICHUBAHHUS
BBITIOJTHCHHSI
nabopaTopH
oif paboThI

Ikana
OLICHUBAHUA
MPE3eHTALUU

13




nHpopManuu 1O
aKTyaJIbHBIM
BOIIpOCaM
COBPEMEHHOM
Onou3UKH.
Braoemy:
HaBbIKaMU
OCMBICIIEHHOT'O
MIPUMEHEHUS
¢buzuko-
XUMHYECKHX
METO/IOB
HCCIIEIOBAHMUS;
HaBBIKaMU
YCBOGHHUS HAay4HO-
HCCIeA0BaTENIbCKU
X METOAMK U WuX
ajanTanuu ot
KOHKPETHBIC
yCIIOBUS;
HaBBIKaMU
rpyIIIOBOI u
VHJIUBUYAIbHON
paboTel B X0j€
y4eOHOoro, "
MeJaroruyeckoro
MPOIIECCOB;
HaBbIKaMU
CaMOCTOATEIIbHOMN
paboThI ¢
JIUTEpaTypou,
BKJTIOYAst
MEPUOIUUECKYIO
Hay4YHYIO
JTUTEPaTypy, U
HaBbIKaMU pabOThI
C DJIEKTPOHHBIMU
cpelncTBaMHu
nHpopmanuy,
HE0OXOTMMBIMH
TUISI
OCYUIECTBJICHUS
MeIaroru4ecKou
JESATEIbHOCTH.

Ikana oueHuBaHUA onpoca

IToka3aTeian

Bana
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OTBeT NOJHBIN U COAEPKATENbHBIN, COOTBETCTBYET TEME; CTYACHT YMEET
apryMEHTUPOBAHO OTCTAaUBATh CBOXO TOUKY 3pEHUs, JEMOHCTPUPYET 3HAHUE
TEPMUHOJIOTMH TUCLMILINHBI

OTBeT B 11€7I0OM COOTBETCTBYET T€ME (HE OTPaKEHbI HEKOTOPHIE aCIIEKThI);
CTYIEHT YMEET OTCTauBaTh CBOIO TOUKY (XOTS apryMeHTAallis He BCer/a Ha
JOJKHOM YPOBHE); IEMOHCTPHUPYET YIOBICTBOPUTEILHOE 3HAHHE TEPMUHOIOT I
JUCIUILTAHBI

OTBeT HEMOIHBIN KaK 10 00bEMY, TaK U [0 COACPKAHUIO (XOTS U COOTBETCTBYET
TEME); apryMEHTalUsl HE Ha COOTBETCTBYIOIIEM YPOBHE, HEKOTOPBIE MPOOIEMBI ¢
ynoTpeOi1eHueM TEPMUHOIOTMU TUCLUILINHBI

MakcumManbHOE KOMHUecTBO 0ayuioB — 4 (mo 2 6ajuia 3a KaKIablid Ommpoc).

IIkaJjia oeHUBAHMS BbINOJHEHHU JIA0OPATOPHOH padoThI

Kpurepun onennBanus bannel

PaboTa BBITNIOIHEHA MOTHOCTHIO 110 TUIAHY U CHIEJIAHbI IPABHIIbLHBIC 2
BBIBOJIBI;

PaGora BbInoOIHEHA IPaBUIIBLHO HE MEHEE YeM Ha TOJIOBUHY WU 1
JIOTYIII€HA CYIECTBEHHAs! OINOKa

PaGotra He BeIIOIHEHA 0

MakcumainbHOe Kon4ecTBO 6auioB — 24/16 (mmo 2 6asia 3a paboTy).

[IIxana oneHNBaHUA JOKJIAAa

Iloka3arenn

bamn

,Z[OKJI&Z[ COOTBCTCTBYCT 3asBIICHHOM TEMEC, BBIIIOJHCH C IPUBJICUCHUCM
A0CTAaTOYHOI'O KOJIMYECTBA HAYUHBIX U MMPAKTHYCCKUX UCTOUYHHUKOB I10 TEMC,
CTYACHT B COCTOSAHHU OTBCTUTH HA BOIIPOCHI IO TEMC AOKJIaaa.

I[OKJ'IE[I[ B ICJIOM COOTBETCTBYCT 3asBJICHHOM TEME, BBIIIOJIHCH C IIPUBJICUCHUCM
HCCKOJIBKHUX HAYUYHBIX U ITPAKTUYCCKUX UCTOYHHUKOB 110 TEMEC, CTYACHT B
COCTOSAAHUHN OTBCTHUTH HA 4aCTh BOIIPOCOB IO TEMC NOKJIaaa.

I[OKJ'Ia)I HC COBCEM COOTBETCTBYCT 3asIBIICHHOM TEMCE, BBIIIOJIHEH C
HCIOJIL30BAHUEM TOJIBKO 1 mim 2 HCTOYHHUKOB, CTYACHT JOITYyCKACT OImMOKU npu

H3JI0KCHUHU MaTe€puajia, HC B COCTOSIHMH OTBCTHUTH HAa BOIIPOCHI IO TEME JOKJIaaa.

Ikana oueHMBaHUS NPe3eHTALMU

Iloka3arenn

bamn

HpeI[CTaBJ'IHCMa}I I/IH(I)OpMaI_II/IH CUCTCMATU3UPOBAHA, ITOCIICA0BATCIIbHA

U JIOTUYeCKH cBsizaHa. [Ipobrnema packpsita moaHocThI0. IIMpOKO MCTIOIR30BaHBI
BO3MOXXHOCTH TexHoioruu PowerPoint.

[TpencraBisiemas nHopMaIys B LIEJIOM CUCTEMAaTH3UPOBaHa, MOCIeI0BaTeIbHA U
JIOTMYECKH CBsi3aHa (BO3MOXKHBI HeOoJbIIMe OTKIOHEHUs). [IpobGiema packpsita.
Bo3MokHBI HE3HaUMTENBHBIE OMIMOKY TIpu oopmiieHnu B PowerPoint (ae Gonee

JIBYX).
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[lpencraBisiemass wuH(poOpMalMs HE CUCTEMaTH3WpOBaHa W/WIM HE coBceM | 1
ImocjaeaoBaTeiibHa. Hp06neMa paCKpLITa HEC INIOJIHOCTLIO. BBIBOIH:I HC CACJIaHbl NJIN
He 000CHOBaHBL. Bo3MoOxHOCTH TexHomormu PowerPoint mcmonb3oBaHBl UL

YaCTUYHO.

IIkana oueHMBaHUs TeCTOBOW padoThI
MaKCHMaJIbHOE KOIH4ecTBO OamioB - 10
. 0-20 % mpaBHIIBHBIX OTBETOB OIICHHBAETCS KaK «HEYOBJICTBOPUTEIBHOY (2 Oasa);
30-50% - «ymoBneTBOpHUTEIbHOY (3-5 6a/LIOB);
60-80% - «xopomioy» (6-8 6aioB);
80-100% — «otmmuno» (10 6amnoB).

5.3. TunoBbie KOHTPOJIbHbIE 32]aHUSI WJIM UHbIe MATEPHUAJIbl, HEO0OXOAUMbIE JIsl OLEHKHU
3HAHM, YMEHUH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XapPaKTePHU3YWIIUX 3TANbI
(popMupoBaHus KOMIIeTEHIIMI B IIpolecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMmbl

IIpumepHasi TeMaTHKA BBINOJHEHNS JIA00PAaTOPHBIX padoT

. Onpenenenre nokasaresns MpeJOMICHUS KUAKOCTEH U pacTBOPOB"

. "OnpeneneHyie KOHIEHTPALUU ONTHYECKH aKTUBHBIX BEILECTB € IIOMOLIbIO MOISIpUMETpHH"
. "' PazzieneHne MIrMeHTOB 3€JICHOTO JINCTa METOJOM TOHKOCTIOWHOM XpoMaTtorpaduu”

. "Peructpanus u aHajqu3 CIEKTPOB MOTJIONICHUS BEIIECTB"

. " Ctpoenue, pu3nvecKrue CBOMCTBA KIETOYHBIX MeMOpaH"

"OnpeneneHre MOAYIsl yIpyrocTd KocTu"

. " BSI3KOCTB pacTBOPOB. 3aBUCHMOCTH KOA(PHUIIMEHTA BI3KOCTH OT KOHLIEHTPAIMH pacTBopa"
. I3mMepeHne KOHIEHTPALMOHHOM pa3HOCTH MTOTEHIAIOB

. I3ydyeHne KNHETUKU THIPOJIN3a caXxapo3bl NOJIPUMETPUUECKIM METOA0M".

10. " CpaBHEHHE KaTAIMTUYECKON aKTUBHOCTH (PEPMEHTOB U HEOPTaHMUECKUX KATaIU3aTOPOB
peakuuu pas3iokKeHus epokcuia Bogopoaa”.

11. "Pacyets! TemnoBbIX 3((HEKTOB pa3IMUHBIX OMOJIOTHYECKUX MPOLIECCOB".

12. "Onpenenenue TeroBoro 3p@exra peakiuu HeUTpanu3anun"

©ONOUTAWN

IIpumepHbIe BONPOCHI IS ONIpPoOca
1. Onummre MexaHU3M BO3HUKHOBEHUS PELENTOPHOrO MOTEHIMAaa MPH (POTOPELECNIIH.
2. 3a cueT 4ero MpouCXOIsAT CBETOBAs M TEMHOBAs aarTalius riasza’?
3. B ueM cyTh mporiecca akKOMOJIAITNH TJ1a3a, 33 CYET YeTO OHA JOCTHTAeTCs?
4. Ilepeuncaute 3ByKOIPOBOJSAIINE U 3BYKOBOCIIPHHUMAIOLINE KOMIIOHEHTHI CIIyXOBOT'O
aHaJM3aTopa
5. KakoBo Ha3HaueHHe Hapy>KHOTO yxa?
6. KakoBbl pm3nveckre OCHOBHI YCHIICHHSI 3ByKOBOTO CUTHAIA CPEIHUM yXOM?
7. KakoB MexaHM3M Nepeauyl CUTHaja U3 CpeHero Bo BHyTpeHHe yxo? 18. Onummure
MeXaHMU3M NpeoOpa3oBaHUs MEXaHUYECKUX KoeOaHul B dNieKTpruueckuil curnain B Kopruesom
Oprase.
8. 3anmuImmTe CTeXHOMETPHUYECKIE U KHHETHYECKHE YPAaBHEHHS CICAYIONINX PEaKIui ,
MPOTEKAIOIINX MEXKAY:
a) a30TOM U KHCIIOPOJIOM
0) oxcuaom azota (1) u kuciaopogom
B) KPHUCTAJUIMYECKOU CEPOU M BOJIOPOJIOM
I') YIJIEKUCIBIM Ta30M U BOJIOPOJIOM
1) okcuaom xenesa (1) u okcumom yraepona (11).
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9. Uto TaKkoe 3Heprusi akTUBALUYU peaKuu?
10. Tlepeuncnute MeXxaHU3MBI peaKIuii, HAMOOJIEE YaCTO BCTPEUAIOIINECS B OMOJOTUUECKHUX
cucreMax. KakoBbl KHHETHYECKHNE OCOOEHHOCTH 3THX PEaKIMii?
11. KakoBbl 0COOCHHOCTH ACHCTBUSA (DEPMEHTOB B OMOJIOTHYCCKUX CUCTEMAX?
12. B ueM CyTh HHIYKIIMU U pENpeccur CHHTE3a (epMeHTOB B KieTke? KakoBo Ononorunyeckoe
3HAaYEHHE ITUX MPOLIECCOB?
13. B coGuparomeii 1rH3e N300pakeHHUE MPEAMETa, PACIIOIIOKEHHOTO HA PACCTOSIHUH Oouibie 2
(OKYCHBIX:
a) obOpaTHOe W paBHOE; 0) MPSIMOE U YMEHBIIIEHHOE; B) OOPaTHOE U YMEHBIIICHHOE T) TPSIMOE U
YBEJIUYEHHOE.
14. TlpenoMJISIIOIIMMHU CpelaMH Tjla3a MO3BOHOYHBIX SIBIISIIOTCS BCE TEPEUMCIICHHBIC B DSy
CTPYKTYpBI
a) CKJepa, pOroBHUIIA, XPYCTAIHK, CETUATKA;
0) panyxka, poroBuiia, CTEKJIOBHIHOE TEJIO0, IEPETHSS KaMepa;
B) CTEKJIOBUIHOE TEJO, IEPEIHSSA KaMepa, XpyCTaINK, 3padokK;
T) epeiHsAs Kamepa, poroBuIla, XpyCTalld CTEKIOBHIHOE TEJIO.
15. Ha ceTtuatke ¢popmupyeTcst n300pakeHue npeaMera
a) IEHCTBUTENILHOE, YMEHBIIIEHHOE U NIEPEBEPHYTOE;
0) neCTBUTENBHOE, PAaBHOE U MPSIMOE;
B) MHIMOE, YMEHBIICHHOE U 00paTHOE;
I') MHUMOE, YBEJIMYEHHOE U MPSMOE.
16. I[lomo6HO paccenBarolleil TMH3E B I1a3y YeJIOBeKa IeHCTBYET
a) XpyCTaJIUK
0) CTEKJIOBHIHOE TEJIO
B) pOroBuUIIa
T) epenHss Kamepa
17. ®oTopenenTopsl - KOIOOUKU
a) pacroJ0KeHbI HA BCEil MOBEPXHOCTH CETYATKU
6) BOCIPHHUMAIOT OCBEIIIEHHOCTH He Menee 107 mokc,
B) OTBEYAIOT 3a I[BETHOE 3PEHHUE;
') OTBEYAIOT 32 YepHO-0es0e 3peHne
1) QYHKIIMOHMPYIOT IPH OCBeIIeHHoCTH He Meneel 0 °moke
18. B ocHOBe ¢oTOpereniuy JISKHT IPOoIecc Mpeodpa3oBaHus
a) DJIEKTPUYECKON 3HEPTUH B CBETOBYIO
0) cBETOBOM PHEPTUH B TEIJIOBYIO
B) COJIHEYHOM SHEPrUU BO BHYTPEHHIOIO
T') CBETOBOM YHEPTHH B DIIEKTPHUYECKYIO.
19. YV nenbHas snekTpuyeckas eMKOCTh MEMOPaHbI aKCOHA, U3MEPEHHAast BHYTPUKIETOUHBIM
MHUKPOIJIEKTPOJIOM, OKa3ajaachk paBHoit 0,5 MI/IKpoq)apaz[/CM2 . I[To hopmyne mockoro
KOHJIEHCATOpa OLEHUTE TONIUHY THAPO(POOHOTo 108 MEMOPAHbI ¢ AUIIEKTPUIECKOM
MPOHUIIAEMOCTHIO 2.
20. KakoBbI MpUYUHBI BOSHUKHOBEHHS OMOMOTEHINATIOB?
21. B 4eM coCTOAT OTIIMYHS SJIEKTPOMEXAaHUIECKOTO CONPSDKEHUS B KapIMOMHUIIETE U CKEJIETHOM
MbIIIe?
22. Pannyc cocyna yMeHbITHIICS BJIBOE. BO CKOJIBKO pa3 U3MEHUTCSI 00BhEMHAsi CKOPOCTh
KPOBOTOKA IIPY HEM3MEHHOM Tepena/ie 1aBiIeHus?
23. Paccunraiite AH006p (CaCy), ucxons u3 AH006p (CaO) = -635 x/x/moib,
AH006p(CO) =-110,5 x/Ix/monp u TeruoBoro apdexra peakuun CaO +3C = CaC,+ CO
AH = 460 x/]x/Mob
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24.. Bo3MokeH Ju nporiecc Ha MeMOpaHe BO30YyAMMOi KIIETKH, IPU KOTOPOM OJHOBPEMEHHO
HABCTPEUy TEKYT MOTOKU MOTOKU PAa3JIMYHBIX HOHOB, UMEIOIUX OAMHAKOBBIN 3apsijl. OTBET
o0ocHy#iTe.
25. OnuiuTe MEXaHU3Mbl BOSHUKHOBEHHMSI MIOTEHITMAIA TIOKOS U IOTEHI[Maa JeCTBHS Ha
MeMOpaHe.
26. Briuncnure 1aBieHUE KPOBU HA PACCTOSIHUM 5 CM OT Hayalla Cocy/a, €CJIM B Hayalle cocy/ia
nasienue cocrasiser 10 [Ta, ero paauyc 1 mm, BsizkocTh KpoBu 0,005 Ila* ¢, nuneitnas
CKOPOCTh JIBMDKEHHS KpoBH 20 cm/C.
27. Tlouemy Tipu pa3IMYHBIX HAYATbHBIX JITMHAX MBIIIIBI H30METPUUYECKOE COKPAIICHUE HMEET
pazinunyio Gpopmy 3aBucumoctu F(t)?
28. Beruuciure AH006P(N H3), ucxons u3 peaxuuu 2NH;z + 2,5 O = Np = 3H20 )

AH eaaum = -766 K[[}I(/MOHLAH006P(HZO x) = -285,8 kJ[/MOIb.

IIpuMepsbI TeCTOBBIX 3aaHU I
1. TommmHa OMOIOTUYECKOM MEMOPAHBI COCTABIISICT
1) 10 anrcrpem
2) 20 um
3) 0,1 Mmxm
4) 10 MkM
2. XXuakocTHO-MO3an4Has MOJIeNIb OMOJIOTMYECKO MeMOpaHbl BKIIIOUAET B ceOsL:
1) BenkoBblii CIIOM, MOJIMCaXapU/Ibl U TOBEPXHOCTHBIC JIUITHIbI
2) JIMnugHbIA MOHOCIION M XOJIECTEPUH
3) JlununHbId OUCIOHN, OETTKU, MUKPO(UIAMEHTHI
4) JlunugHeli OUCITOMN
3. JlunmmgHast yacTh MeMOpPaHbI HAXOAUTCS B CIEAYIOIIEM (PU3UIECKOM COCTOSIHHH:
1) xuaxom amopdHOM
2) TBep1OM KpUCTATNINYECKOM
3) TBepaOM amMophHOM
4) KUAKOKPUCTATIINYECKOM
4. Monekyia BaJMHOMHIIMHA IIEPEHOCUT Yepe3 MeMOpaHy
1) K*, Na*
2) Ca®*
3)CI, OH
4) K*
5. Ilepenoc BemiecTBa npu 00aeryeHHONW qUQGY3UN HIET IO CPABHEHUIO € ITpocToi nuddysueit
1) B IPOTUBOIIOJIOKHYIO CTOPOHY
2) 6wicTpee
3) menneHHee
4) ¢ TOl &Ke CKOPOCTHIO
6. JlnamMeTp KOHUYMKA BHYTPUKIIETOUHOT'O JIEKTPOAA, UCIIOJIB3YyEMOTO JUIsl U3MEPEHHUS
MeMOpaHHOT0 MOTEHIHAaa!
1) couzmepuM ¢ pa3mMepoM KIIETKH
2) MHOTO MEHbIIIE Pa3MEPOB KIETKU
3) MHOTO OOJIBIIIE PA3MEPOB KIETKH
7. B (aze nenonspuzanuu npu Bo30YKI€HUN aKCOHA MTOTOKH MOHOB HATPHsI HAIIPABJICHBbI:
1) BHYTpb KIETKH
2) Hapy Xy
3) maccuBHO
4) akTUBHO
5) MOTOKOB HET
8. IIpu MBIIIEYHOM COKpAIEHUU:
1)HUTH aKTHHA CKOJIB3SIT BHYTPh CapKOMepa BAOJIb MUO3HHA
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2) MUO3UH C)KMMAETCS TIOJJOOHO MPYKUHE
3) MOCTHKH NPUKPETUIAIOTCA K aKTUBHBIM [IEHTpaM aKTHHA
4) MOCTHUKH pa3MbIKaIOTCA
9. Cuna cokpalieHus, TeHepupyeMasi MbIIIIEH, OnpeesaeTcs:
1) nuHOM aKTUBHOM HUTH
2) UI3BMEHEHUEM CHJIbI, TEHEPUPYEMOU OHUM MOCTHUKOM
3) KOIMYECTBOM OIHOBPEMEHHO 3aMKHYTBIX MOCTUKOB
4) ynpyroctbl0 MUO3MHOBOW HUTH
10. KpoBb —370:
1) HBIOTOHOBCKAS JKUKOCTh
2) HEHbIOTOHOBCKAS JKUKOCTh
3) oHOpOAHAS KUAKOCTh
4) cuNbHBIN AIIEKTPOJIUT
11. B xpymHOM cocy/ie nepeMelieHne YacTULl IPOUCXOJUT CO CKOPOCTHIO:
1) 1500 m/c
2) 10 m/c
3) 0,5 m/c
4) 5 m/c
12. Jlyig 5)KMBOTO Opranu3Ma Kak KuOepHETUYECKON CUCTEMbI XapaKTEePHbI CBOMCTBA:
1) coXKHOCTH
2) nepapxu4HOCTb
3) TMHAMHUYHOCTh
4) BapuaOeIbHOCTh

IIpumepHbIe BONPOCHI K 3a4eTy

1. 3nayeHrne (QU3UKU OMOJIOTMYECKHX CHUCTEM ISl MOHMMAHUS CYITHOCTH OMOJIOTHYECKHX
IIPOLIECCOB

2. Metoabl  MCCIENOBaHHUS OPraHMYECKHMX W OHOJOrMYeCKH AaKTHBHBIX  BEIIECTB.
PedpakTomerpus.

3. OnTuyeckre METOIbl HCCIEOBAaHUS OpraHuyeckux BemecTB. CrekrpodomeTpus.
Hedenomerpus.

4. ®u3nyeckrue OCHOBBI NOJISIPUMETPHUH.

S. EAMHCTBO NPUHIUIIOB CTPYKTYPHI U ()YHKIIMOHUPOBAHUS KUBBIX OPTaHU3MOB.

6. ®dusznyeckue npoueccel B MeMOpanax. @yHkuun memoOpaH.

CrpykTypa 1 MOJeNIu MEMOpPaHHBI.

7. dusznuecknue CBOMCTBA MeMOpaH: MPOYHOCTh, JAEPOPMUPYEMOCTh,  BSI3KOCTD,
AIIEKTPOEMKOCTb.

8. Bunel Tpancniopra yepe3 MeMOpaHbl: MACCUBHBIN M AKTUBHBIM.

9. CrniocoOb1 nedopmanuu Te: pacTsKeHHe, CKaTHe, CIABUT, 3THO, KpyueHue

10. Bunsl nepopmanmn. Mexanuueckue CBOMCTBA OMOJOTHYECKMX TKAaHEWM U METOABI UX
VICCIIEIOBAHMUS

11.  KonebarenbHble ABMXKEHUS TENa MPH X01b0E

12. MexaHMKa MBILIIEYHBIX COKPAILICHUH.

13. Mexannyeckue KojiebaHus cep/aria.

14.  dusnueckue CBOWCTBA XKHUJIKOCTH: BA3KOCTb, TOBEPXHOCTHOE HATSHKEHUE, CMAYMBAHUE U
HECMauMBaHUE.

15.  3aKOHOMEpPHOCTH TEYEHHMS KUIKOCTH.

16.  KanwuisipHbIe SIBJICHUS B UX POJIb B OMOJIOTUYECKHUX MPOIIECCaXx.

17. Dnekrpuueckas NPOBOAMMOCTD HJIEKTPOJIUTOB.

18. @du3nyeckue OCHOBbI MAarHUTHBIX CBOWCTB TKaHeill. OCHOBHBIE XapaKTEPUCTHKHU

MaruuTHO nojs. [TousTue o OMoMarHeTusme.
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19.  XapakTepuCTHKH 3BYyKa: CKOPOCTb, MHTEHCHBHOCTb, 3BYKOBOE JaBJICHHE, BOJHOBOE
COIIPOTHUBJIEHUE. XapaKTEPUCTUKHU CIYXOBOTO OUIYIIEHUS: BBICOTA, TEMOp, TPOMKOCTb.
3BYKOIIPOBOAIIAs U 3BYKOBOCIIPUHHUMAIOIIASl YaCTU CIIyXOBOTO armapara. 3aliuTa oT IIyma.

20. I'eomerpuyeckas onrtuka. Jluaspl. Jlyma wu  Mukpockorn. ®dusznueckue OCHOBBI
3pUTENIHOTO aHAJTU3aTopAa.

21.  Onruueckas cuctema riasa. JleiicTBue cBeTa Ha yeloBeKa.

22.  OcHOBHBIE TIOHATHS TEPMOJANHAMHUKHN OMOJIOTHYECKUX IPOIIECCOB.

23. 0, 1 u 2 3aKOHBI TEPMOAMHAMUKH.

24. 3akoH ['ecca u ciecTBUs U3 HETO.

25.  dusmnyeckue MpoLecchl, MPOUCXOIAIINE B TKAHIX OpraHu3Ma MoJ] BO3JeCTBUEM TOKOB U
AJIEKTPOMArHUTHBIX MOJIEH.

26.  JleficTBue MAarHUTHOTO TMOJS: MOCTOSHHOTO, HMMIYJIbCHOTO, TapMOHHUYECKOrO0 Ha
OMOJIOTUYECKIE OOBEKTHI.

27.  ]JlelicTBHE MOCTOSIHHOTO 3JIEKTPUYECKOTO MOJIA HAa OUONIOrHuecKre OOBEKTHI.

28. JleiictBue mnepeMeHHOro siekrpuueckoro mnois (YBY) na Ouonmormueckue OOBEKTHI.
JeticTBue snexkTpoMarauTHBIX BosiH (MBI)

29. PenrtrenoBckoe wu3nmydeHue. llpupoma pEHTTEHOBCKOTO H3IyYeHHS, €ro  CIEKTp,
KOPOTKOBOJIHOBasl TpaHulla. BiusHME pPEHTI€HOBCKOIO M3JIydYeHUs Ha OMOJIOrHYecKHe
OOBEKTHI.

30. PanuoakTtuBHOCTH. EcTECTBEHHAs U UCKYCCTBEHHAs PAJUOAKTUBHOCTb.

OCHOBHOIi 3aKOH paIMOAKTHBHOTO pacmajga. buodusnueckne OCHOBHI JeHCTBUS
MOHU3UPYIOIIET0 U3Ty4YEHUs.

[IpuMepHbIe TeMbI J0KIA10B

1. ®dusnueckue OCHOBBHI CIIyXa.

2. Pabora u MomIHOCTH cepama. AnmapaTypa HCKyCCTBEHHOTO KPOBOOOpaIIeHUs!.

3. DnexkTpuyeckuil  paspsn B razax. ASpOMOHBI U UX  JieueOHo-
npopUIaKTHIECKOE eHCTBHE.

TennoBoe nznyyenue tea. OCHOBBI TepMOTrpauH.

DoTOOMOJIOTMYECKHE TTPOLIECCHI.

ITocTosIHCTBO BHYTPEHHEN Cpeibl U €ro peryJisuus.

MexaHu3MBbI MEXKKIIETOUHBIX B3aUMOJICHCTBHI.

YenoBek U pU3NUECKUE MO OKPYKAIOLIET0 MUpA.

CoOcTBeHHbIe (U3UYECKUE TIOJIS YETOBEKa.

0. Mudopmarius 1 IpUHLIUIBI PEryJINPOBAaHUS B OMOJIOIMYECKHX CHCTEMaX.

1. Buoduszuyeckoe MmonenrpoBanue. Moienb «XUIIHUK — KEPTBay.

12. AHOMAaNLHBIE CBOMCTBA BOBI

13. ConHevHOE U3ITy4YeHNE U €T0 BO3ACHCTBUE HA OPTaHU3MBI.

14. Onrtuyeckas u 3JIEKTPOHHAsE MUKPOCKOTIHS.

15. B3zaumoseiicTBue cBeTa ¢ BELECTBOM. brontoMuHecieH1Ius.

16. Bo3zaeiicTBrEe HOHU3UPYIOLIETO U3TYYEHUS Ha YellOBeKa.

17. Jlazepsl. JIazepHOE HM3TyueHUE U €ro IPUMEHEHHUE.

18. SAnepuplii  MarHuTHBIM pe3oHaHc (SIMP) kak Meron OuopHU3MUECKUX
HCCIIE0BAHUM.

19. buosnepreruka. [Ipoueccsl B MUTOXOHIPUSAX KJIETOK.

20. BectuOynmsipHbIii  ammapaT — YejoBeKa KaK ~ MHEPIMOHHAs  CHCTeMa.
OcobeHHOCTH TOBEICHHUS YeI0BeKa MpH Meperpy3kax U B HEBECOMOCTH.

IIpumepHbIe TeMbl Npe3eHTALMT

RB©ooo~N O~

®uU3NYECKUE OCHOBBI CIIyXa.

PaGota u momrHOCTh cep/na. AnmapaTypa UCKYCCTBEHHOTO KPOBOOOPAIIEHUS.
DNEeKTPUYECKHUI pa3psl B razax. ADPOHOHBI U UX JIeYeOHO-MTPOPUIAKTUIECKOE JICHCTBHE.
TemnoBoe nznyuenue ten. OCHOBBI TepMorpaduu.
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5) DoToOHONIOrHYECKHE TIPOIIECCHI.

6 [TocTOAHCTBO BHYTPEHHEH CPEAbl U €T0 PETYJISALIMS.
1. MexaHu3Mbl MEKKIETOYHBIX B3aUMOICHCTBHIA.

8 UYenoBek U pu3NYECKUE MO OKPYKAIOILIEro MUPA.
9 CoOcTBeHHBIE (PU3NYECKUE TTOMISI YETOBEKA.

10.  HMudopmarus u NpUHIUIIEI PETYIUPOBAHUS B OMOJIOTHYECKUX CHCTEMaX.

11. Buoduznueckoe MmonenupoBanue. MoJelb «XUITHUK — KEPTBay.

12. AHOMaIbHBIE CBOMCTBA BOIbI

13. ComHeuHOE U3TYYEHHUE U €T0 BO3JCHCTBHE HA OPraHNU3MBI.

14. OnTuyueckas ¥ ANEKTPOHHAS] MUKPOCKOIIHSI.

15. B3anmoneiicTBre cBera ¢ BEMIECTBOM. buoMOMUHECHEHITUA.

16. BoszneiicTBue HOHU3UPYIOIIETO U3TyYEHUS Ha YeIOBeKa.

17.  Jlazepsl. JIazepHOE HU3IIyueHUE U €0 IPUMEHEHHUE.

18.  Slnmepubrii MarauTHBIN pe3oHaHC (IMP) kak MeTon 6Mopu3HIECKUX UCCIEIOBaHUH.
19. buosnepreruka. I[Ipoueccsl B MUTOXOHIPUAX KIIETOK.

20.  BectuOynspHBI ammapar 4YeloBeKa Kak HHepIuoHHas cuctema. OcoOeHHOCTH

MOBCACHHA YCIIOBCKA IIPH NICPErpy3Kax U B HCBECOMOCTHU

5.4. MeToauyeckne Marepuajbl, ONpelejsAionie MPOUeIyPbl OUeHUBAHUS 3HAHMM,
YMEHHUIi, HABBIKOB M (WJIH) ONBITA JAeATeJbHOCTH, XAPAKTEPHU3YKIUHMX 3TAMbI
¢GopMupoBanusi KOMIEeTEeHIM

OcBoeHre AMCHMIUTUHBI TMpPEAyCMaTpUBAeT OMpoC, AOKIaA, Mpe3eHTanuto, pedepart,
TECTUPOBAHUE , BHIIIOJHEHUE JIAOOPATOPHBIX 3aHATHI.
TpeOoBaHnus K 3a4eTy
3aueT mpoBOMUTCS MO BompocaMm. Ha 3adere CTyIeHTHI JOJDKHBI J1aBaTh Pa3BEPHYTHIC
OTBETHI Ha BOIIPOCHI, TPUBO/ISI IOCTATOYHOE KOJIMYECTBO ITPUMEPOB
MaxkcuManbHOE KOJIUYECTBO 0ajjI0B 1o aucuuiuinHe - 100 6aiioB.
MaxkcuManbHOE KOJIUYECTBO OalljioB, KOTOPOE MOXKET Ha0paTh CTYACHT B TEYEHHUE
ceMecTpa 3a pa3audHbie BUAbI paboT —80 6asoB.
[IpomexyTouHas aTTecTanus MPoOBOJUTCS B popme 3aueTa.
MaxkcumanbHasi cyMMa OajulOB, KOTOpBIE CTYACHT MOXKET HOJIy4nuTh Ha 3adere — 20
0ajIoB.
IIkana oneHUBaHHUA 3a4YeTa

Kpurepuii onieHuBanus bannsr

[TomHO packphITO coaepkaHHEe Marepuaiga B 00beMe MpPOrpaMMbl; 16-20
YCTKO M MPaBHUIIBHO AAaHBI ONPEACICHUA U PACKPBITO COACPKAHUC
HOHS[TI/II\/’I; BCpHO HCITOJIB30BAaHbI HAay4HBIC TCPMHHBI; JJIS
JI0Ka3aTeNbCTBA MCIOJIB30BAHbl Pa3IMYHBIE YMEHHS, BBIBOJBI M3
HAOMO/IEHUI M OMBITOB; OTBET CaMOCTOSITENBbHBIN, HCIOJIB30BAHbI
paHee MPUOOPETEHHbIE 3HAHMUS.

PackpbiTo OCHOBHOE cojlepKaHHME MaTepuana, B OCHOBHOM 11-15
MPAaBUJILHO JaHBI ONMpeAeNeHUs MOHITHI U UCIIONIb30BaHbl HAyUHBIE
TEPMHHBI;  ONpEACNCHUS  TOHATUW  HEMONHBbIC,  JOMYIIEHBI
HE3HAYUTENIbHBIC HAPYIICHHUS IOCIEAOBATEIBHOCTH  H3JI0KCHHS,
HeOOJIbIIINEe HETOYHOCTH IPH WCIIOIB30BAHHH HAYYHBIX TEPMHHOB
WJIN B BBIBOJIAX U 0000IIEHNSIX N3 HAOIIOIEHNUI U OIIBITOB.
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YCBOGHO OCHOBHOE CcOJepXaHHe Y4eOHOro marepuana, HO
U3NIO)KEHO  (parMeHTapHO, HE  BCErJga  MOCJIEIOBATEIBLHO;
OHpGI[eJIeHI/IH HOH?ITI/If/'I HEOAOCTAaTOYHO YCTKHUC, HC HCIIOJIb30BAaHHBI B
Ka4yecTBE J0Ka3aTeabCTBA BEIBOILI M 0000IEHN U3 HAOIIOAECHUI 1
OIBITOB WJIM JIOMYIICHBI OIMIHUOKU NMPH MX H3JIOKCHUU; JOMYIICHBI
OIIMOKHA M HETOYHOCTH B MCIOJB30BAHUN HAYYHOH TCPMHUHOJIOTHH,

6-10

OnpeaAcICHNU TTOHATHH.

OcHOBHOE COACPIKAHUE BOIIPOCa HE PACKPBITO, HE AJaHBI OTBCTHI 0-5
Ha BCIIOMOraT€jibHBIC BOIPOCHI; OOIYIICHBI l"p}76BIe OIIMOKN B
ONpeCaACIICHNU HOHHTHﬁ, IIpH UCII0JIb30OBAHHUHU TCPMUHOJIOTHH.

HTorosas mkajia BbICTaBJIEHHS OLIEHKH 110 AUCHHUIIJINHE

HtoroBsas olneHka MO AUCHUILUIMHE BBICTaBISICTCS IO HpHBeﬂeHHOﬁ HMOKC IIKaJIC. HpI/I

BBICTABJICHUN HUTOTOBOH OIIEHKHU npenoaaBaTeJICM YYUTBIBACTCS pa60Ta CTYACHTa B TCUYCHHC

BCCIro CpoOKa OCBOCHHA JUCHUILIMHBI, a TaKXC 6aJ'IJ'ILI, INIOJTYYCHHBIC Ha HpOMC)KYTOqHOfI

aTTecraluu.

Banbl, nosty4yeHHble 00y4alOMMMCs B
Te4eHHe 0CBOCHMS JMCIUIIIHHbI

OneHka mo JTHCHHUILINHE

81-100

3a4TEHO

61-80 3a4TEHO

41-60 3a4TECHO
0-40 He 3aureno

6. YYEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUE

T CHUTIIMHBI

6.1.0cHoBHas IuTEpaTypa

1. Ilpucusiii, A. A. buodpusuka. Kypc nexuuii : yaeOHoe nocodue ais By30B / A. A. IIpucHsbIi.
— 2-e u3x., crep. — Cankrt-IlerepOypr : Jlans, 2024. — 188 c. — ISBN 978-5-507-47726-
5. — TexkcT : anexTpoHHbIi // Jlanb : anekTpoHHO-OMOIMOoTeYHast cuctema. — URL:
https://e.lanbook.com/book/409487 (nata obpamienus: 11.01.2025)

2. TI'ypbeB A.W. buodmusuka. MuHIManbHbIH Kype : yueOHoe mocobue / ['ypreB A.U.. —
Capatos : By3zoBckoe o6pazoBanue, 2020. — 345 ¢. — ISBN 978-5-4487-0710-0. — Texkcr :
anexTponHsii // Ludposoit oOpazoBarensublit pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/99121.html (nata obpamenus: 11.01.2025)

6.2. JlonoTHUTeIbHAS JIUTEpaTypa

1. Csepanosa H.JI. OcHoOBBI (pn3HKH OHMOIOTMUYECKUX cucTeM: yuebHoe nocooue-M.: UNY

MI'OY, 2014.-72 ¢

2. Bombkenmreitn, M.B.buodusnka [ Tekcr] :yue6.mocooue / M. B. BonbkeHmTeHH. - 4-¢
usn.,crepeorut. - CII6. : Jlans, 2019. - 608c. - 1811-48 (4).
3. Py6wun, A.B.buodmusuka [Tekcr] : yueOnuk 1715 By30B / A. b. Pyoun. - M. :Kuopyc, 2019.

- 190c. - 701-10 (4).




3. AmntonoB B.®., KopxyeB A.B. «®usuka u 6uopusuka». Kypc nexmuii. I'>orap Menununa,
2004, 102 c.www. Mirknig.com.

4. Csepmnoa H.JI. JlaboparopHble paboThl MO OHOGHU3KMKE [DIESKTPOHHBIH pecypc]
yuae0.mocobue nis 6akanaBpuara u maructparypsl / H.JI. CBepmiiosa. - M. : MI'OVY, 2019. -
131-58 (2).

4.

5. Antonos H.®., Yepusimt A.M. u np. buodusuka. [lon pegakuuei npod. AHTOHOBA
H.®.M.: BIAJIOC, 2004 r., 288 c. www. Studentam.net.

6. ®enopoBa B.H., CremanoBa JL.A. «Kparkuii Kypc MEAWLIMHCKOW M OHMOIOTHYECKOM
bU3MKY ¢ dIeMEHTaMu peabuTonoruny. JIGKIMu U ceMUHaphl: yueOHOe Tocodue - 2 —e
u3a., M,:®OU3MATIINT, 2008, 624 c.

6.3. Pecypchbl nHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTn « AHTEpHET»
1. http://www/Cemport.ru
2.http://www.iprbookshop.ru/searchresults.html
3. http://www.rushim.ru
4. http://www. Alhimik.ru
5. http://www.for-stvdents.ru/details/neorganicheskaya-hiiTiiya-v-3-h-tomah.html
http://www.for-stydents.ru/details/kurs-obschey-himii.html
http://www.iprbookshop.ru/analiticheskaya-ximiya-i-fiziko-ximicheskie-metodyi-analiza.-
uchebnoe-posobie.html
7. METOINYECKHUE YKA3AHUS 110 OCBOEHHUIO JNCIHUAIIJIMHBI
1. Meroauyeckue pEKOMEHIAIMU IO TOATOTOBKE K MPAKTUYECKUM U JIa0OpaTOPHBIM
3aHATUAM
2. Meroanyeckre peKOMEH/IAIluH 110 OPTaHU3aluN CAMOCTOSITEIILHON pabOTHI CTYIEHTOB

8. UH®OPMAIIMOHHBIE TEXHOJIOI'NA J1J151 OCYINECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCIIUIIJIMHE
.JII/IIICHZ%I/IOHHOG nporpaMmmMHoe¢ ob0ecmeueHue:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNupopmManoHHbIe CIPABOYHbIE CHCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynprantl Imroc»

IIpodeccnonanbHbie 6a3b1 JAHHBIX:

fgosvo.ru — IMopran denepanbHbIX FOCYIAPCTBEHHBIX 00Pa30BATEILHBIX CTAHIAPTOB BBICIIETO
00paszoBaHus

pravo.gov.ru - ObunuaiasHEIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(GOPMAIINU

www.edu.ru — denepanbublii nopran Poccuiickoe oOpazoBanue

CB000/1HO pacnpocTpaHsieMoe NPOrpaMMHoOe ofecreyeHne, B TOM YUcJ/Ie 0Te4eCTBEHHOr0
NPOU3BOJACTBA

OMC IIneep (st Bocripou3BeACHHs DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI
MartepuanbHO-TeXHUYECKOE 0OecIieueHUe AUCITUTUTHHBI BKITFOYAET B ceOs:
- y4yeOHblE ayaUTOPUHU MJIs TPOBENCHUS 3aHITHH JIEKIIMOHHOTO ¥ CEMHHApPCKOTO THIIA,
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http://www/Cemport.ru
http://www.iprbookshop.ru/searchresults.html
http://www.rushim.ru/
http://www/
http://alhimik.ru/
http://www.for-stvdents.ru/details/neorganicheskaya-hiiTiiya-v-3-h-
http://www.for-stydents.ru/details/kurs-obschey-himii.html
http://www.iprbookshop.ru/analiticheskaya-ximiya-i-fiziko-ximicheskie-metodyi-analiza.-uchebnoe-posobie.html
http://www.iprbookshop.ru/analiticheskaya-ximiya-i-fiziko-ximicheskie-metodyi-analiza.-uchebnoe-posobie.html
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

KypCOBOT'O MPOEKTUPOBAHUS (BBIMOJIHEHUS KYpCOBBIX pabOT), TPYNIOBBIX U WHAMBHUIYATbHBIX
KOHCYJBTAIlMi, TEKYIIET0 KOHTPOIS W TIPOMEKYTOYHOH aTTeCTallny, YKOMIUICKTOBAaHHBIC
y4eOHOI MeOenbI0, TOCKOH, IEMOHCTPAIIHOHHBIM 000PYI0BaHUEM;

- TIOMEMICHWsS JUIsI CaMOCTOSTEIbHOM paboThl, YKOMIUICKTOBAaHHbIE YydueOHOW MeOernsblo,
NEPCOHATBHBIMHA KOMITBIOTEPAMU C MOJKIIOYEHNEM K ceTu VIHTepHeT u o0ecredeHrneM J0CTymna
K DJICKTPOHHBIM OMOINOTEKaM U B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEILHYIO Cpey.
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