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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHON YYEFHOM JUCITATLIAHBI
OY.12 ECTECTBO3HAHHUE

1.1. MecTto AUCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeibLHOM
MPOrpamMMmBblI:

Peanmzanust obiieoOpa3zoBarebHOM yueOHON mucuuiuinHbl (nanee — OV /I)
EcTecTBO3HaHME  OCYUIECTBISIETCS B TMpejesiax o0pa30oBaTeIbHOM MPOTrpaMMBI
cpenHero  mnpodeccMoHaTbHOTO  00pa3oBaHUS -  MOPOrPaMMbl  MOJATOTOBKH
CHEUAINCTOB cpenHero 3BeHa 1o crenuanbHocTH 38.02.03 OmnepanuoHHas
NEATeNIbHOCTh, B Jloructuke B cooTBercTBUU ¢ DI'OC cpemnero oOuiero
oOpa3oBaHUs, YTBEPKICHHOTO MpukazoM MwuHoOpHayku PD ot 17.05.2012 Ne413,
OI'OC CIIO no cnemumaneHocTH 38.02.03 OmnepaumoHHass JEATEIBHOCTh B
JIOTUCTUKE, YTBEpPXKACHHOro mnpukazoM oOT 28.07.2014r. Ne834 wu mnpumepHoOii
nporpamMmoi oOmeoOpa3oBaTenbHOll yueOHOM OuCUHUIUIMHBL EcTecTBo3HaHuE s
npodeccuoHanbHbIX 00pa3oBaTeIbHBIX opranu3aiuii (aBropsl Camoitnenko I1. U.,
["a6puensn O. C., Cksoprios I[1. M., 2015).

1.2. Pe3yabTaThbl 0CBOEHHS 00111€00PA30BaATEILHOI Y4eOHO AN CHUILTUHBI

1.2.1. JInmyHOoCTHBIe Ppe3yJbTAaTbl OCBOeHHSI 001e00pa3oBaTeJIbHOM
Y4eOHOM TUCUHMILIMHBI

Pabouas nporpamma OVY]] EcrecTBo3HaHuE HampaBiieHA Ha CO3JaHUE
YCIIOBHM JIJISI JOCTIKEHUS OOYYAIOMUMHUCS CIICTYIOIINX JTUIHOCTHBIX Pe3yIbTaTOB
OCBOEHHMsI 00pa3oBaTesbHOU Mporpammel B cootBeTcTBUM ¢ PI'OC COO:

— TOTOBHOCTBH M CITOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha MPOTSHDKCHUHM BCEW JKU3HU; CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBUIO YCIIENTHON MPOo(eCCHOHAIBHON U 0OIICCTBEHHOM
NEeSATEeTbHOCTH;

— TMPUHATHE W pean3aluio IEHHOCTEW 370pOBOTO W Oe3ormacHoro obpasza
KU3HH, TOTPEOHOCTH B (DU3UYCCKOM CAMOCOBEPIIICHCTBOBAHUH, 3aHATHIX
CIIOPTUBHO-03/IOPOBUTEIBHON  JIEATENILHOCTBIO,  HEMPUATHE  BPEIIHBIX
MPUBBIUEK: KYpPEeHHUsI, YIOTPEOICHHS aJIKOTOJIsI, HAPKOTHUKOB;

— OepexHOE, OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIIECHUE K (PU3MUECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIIOJEH,
YMEHHUE OKa3bIBATh MEPBYIO TOMOIIIb.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHHUS 00pa30BaTEeIbHOW MPOTpaMMbI B
cootBeTcTBHM ¢ PI'OC COO packpblBatOTCs B CIEAYIOIINUX PE3YJIbTaTaX OCBOCHUS
JAHHOM TUCLUIUIAHBIL:



YCTOWYMBBIA MHTEPEC K UCTOPUU W JOCTHKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTH 32 POCCUMCKUE €CTECTBEHHbBIC HAYKH;

TOTOBHOCTh K TPOJOKEHUIO 0O0pa30BaHMs, MOBBIIIEHUIO KBaTu(UKAIMK B
M30paHHOM TTPOQEeCCHOHATLHON JIESITEIFHOCTH ¢ MCIOJIHb30BAaHUEM 3HAHUM B
00J1IaCTH €CTECTBEHHBIX HAYK;

OOBEKTHMBHOE  OCO3HAHME  3HAYMMOCTH  KOMIIETEHIIMHM B  oOJyacTh
€CTECTBEHHBIX HAyK JJIA 4YeJOBeKa W OOIIeCTBa, yMEHHUE HWCIOIb30BaTh
TEXHOJIOTHYECKHE TOCTIKCHHSI B 00acTh (DU3UKH, XUMHH, OMOJIOTHH ISl
MOBBIIICHUST COOCTBEHHOTO WHTEIUICKTYIBHOTO Pa3BUTHUS B BBIOPAHHOM
npodeCCUOHATILHON JIeATEIIbHOCTH;

YMEHHE MTPOAHAIU3UPOBATh TEXHOTCHHBIC MOCIEICTBUS JJISl OKPYXKAIOIICH
Cpeibl, OBITOBOM M MPOU3BOJACTBEHHOU JIESITEIILHOCTH YEJIOBEKA;

TOTOBHOCTh CaMOCTOSITEJIbHO JOOBIBATH HOBBIC IS ceOS  €CTECTBEHHO-
Hay4YHbIC€ 3HAHMUS C MCIOJIB30BAHUEM JUIsI 3TOTO JOCTYIHBIX HCTOYHUKOB
uHdopmaIuy;

YMEHHUE YIPaBIATh CBOCH IMO3HABATEIILHOM JEATEIbHOCTHIO, MPOBOJUTH
CaMOOIIEHKY YpPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaIbHOTO Pa3BUTHS,

YMEHHUE BBICTpAaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAaHJIE IO
pelIeHno o0IuX 3a/1a4 B 00J1aCTH €CTECTBO3HAHUS.

1.2.2. MeranpeaMeTHble pe3yJbTAaThl OCBOEHHsI 00Ie00pa3oBaTeJILHOI
Y4eOHOM TUCUHMIIIIMHBI

Pabouas nporpamma OVY][ EcrecTBo3HaHuEe HampaBiieHa Ha CO3/aHHE

YCIOBUU Uil  JOCTIKEHHUS OOYYaIOIIMMUCA — CIEAYIOIUX METanpeIMETHBIX
PEe3YyIbTaTOB OCBOCHHS 00pa3oBaTeIbHOM IporpaMmbl B cooTBeTcTBUH ¢ DI'OC

COO:

TOTOBHOCTh U  CIIOCOOHOCTh K CaMOCTOSITENIbHOM  MH(OpManuoOHHO-
MO3HABATEJIbHOM  JIEATEIbHOCTH,  BJIQJCHHE  HABBIKAMH  TOJyYEHHS
HeoOxoaumol uHGpOpPMAaMM W3 CJIOBape pa3HbIX THUIOB, YyMEHHUE
OpUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHUKAX HMHGOPMALMH, KPUTHUYECKU
OLICHUBATh U UHTEPHPETUPOBATH MH(MOPMALINIO, TTOJIYYAEMYIO U3 Pa3TUUYHBIX
VCTOYHHKOB;

YMEHHUE HUCIOJIb30BaTh CpencTBa MHPOPMAILIMOHHBIX U KOMMYHHUKAILIMOHHBIX
texHosorui (nanee - UKT) B penieHMu KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33]1a4 C COOII0JIEHUEM TPeOOBaHUM AIPTOHOMUKHU, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEpEKEHN, MPABOBBIX U ITUUECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MacHOCTH;



YMCHHC CaMOCTOATCIIbHO OICHUBATDb U IIPUHUMATh PCIICHUA, OIPCACIIAOIINC
CTPpATCTUIO ITIOBCACHUS, C YUCTOM I'PAKIAAHCKHUX U HPABCTBCHHBIX HGHHOCTeﬁ.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHUS 00pa3oBaTEIbHOW MPOrpaMmbl B

cootrBeTcTBHH ¢ PI'OC COO packpbIBatOTCA B CIEAYIOLINUX PE3yJIbTaTaX OCBOCHUS
JAHHOW JUCHIUILINHBI:

OBIa/ICHUE YMEHHUSMHU M HaBBIKAMU pa3IMYHBIX BUJOB II03HABATEIBHOU
JESITEIIbHOCTH JIJISl U3YYEHUS Pa3HBIX CTOPOH OKPYXAIOIIET0 €CTECTBEHHOTO
MHpa;

NPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHUs (HAOJIOJACHHS, HAy4YHOTO
OKCIIEPUMEHTA) Uil M3Y4YCHHUS Pa3IMYHBIX CTOPOH E€CTECTBEHHO-HAYyYHOU
KapTHUHBl MHpPA, ¢ KOTOPHIMH BO3HHUKAET HEOOXOJAMMOCTH CTaJIKUBAaTHCS B
npodeccuoHanbHOM cdepe;

YMEHHE OIpENesaTh LeNId U 3a/lauM JeATeIbHOCTH, BBIOUpaTh CpeACTBa s
UX JOCTHKECHUS Ha TPAKTHKE;

YMEHHE HCIIOJIb30BaTh Pa3jNuHble UCTOUYHUKH VISl TIOJYYEHHUS] €CTECTBEHHO-
HAayYyHOW HWH(OpPMAIMM W OLEHWBATh €€ JOCTOBEPHOCTH MJISI JOCTHKCHUS
NIOCTaBJICHHBIX LI€JIEH U 3a/1a4.

1.2.3. IlpenmeTHble  pe3yJIbTATHI  OCBOEHHUSI 00Ie00pa3oBaTEJILHOI
Y4eOHOM JUCHMIIHHBI
Pabouas mporpamma OVY]l EctecTBo3HaHuE HampaBiieHa JOCTHXKEHUE

0OyJaromMUMHUCS CICAYIOMINX MPEIMETHBIX PE3yJbTaTOB OCBOCHHS AUCIUIIIIMHBI B
cootBercTBUU ¢ ®I'OC COO:

chOPMHUPOBAHHOCTh  MPEJCTABJICHUH O  IIEJOCTHOM  COBPEMEHHOM
€CTECTBEHHOHAyYHOU KapTUHE MHpPA, O NPUPOAE KAK E€OUHOW LEJIOCTHOU
CUCTEME, O B3aUMOCBSI3M  4YEJIOBEKa, MPHUPOABI U  OOIIECTBA; O
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHol;

BJIQJICHUE 3HAHUSAMHU O HaAWOO0JIe€ BaXXHBIX OTKPBITHSAX U JOCTHXKCHUSX B
00JIaCTH €CTECTBO3HAHUS, TMOBJIMSBIIMX Ha SBOJIOIUIO TMPEICTABICHUN O
MPUPOJIE, HA PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHSTh €CTECTBEHHOHAYYHBIC 3HAHUS IS
OOBSCHEHUSI OKPYXAIOIIWX SIBIICHUW, COXPAHCHUS 370POBbS, OOECreYCHUS
0€30MacHOCTH JKU3HEACATEIIBHOCTH, OEPEeKHOTO OTHOIICHUS] K TPHUPOJIE,
pPallMOHAJIBHOTO  MPUPOAONOIB30BAaHUS, a TAKXKE BBIIIOJHECHUS POJU
IPaMOTHOTO OTPEOUTENS;

c(hOpMHUPOBAHHOCTh MPEACTABICHUM O HAYYHOM METOJI€ MO3HAHUS TTPUPOJIbI
U CpPEICTBAX M3YyYEHHUS MEramupa, MakpoMupa W MHUKPOMHUPA; BJIAJCHUE
npueMaMHi €CTECTBEHHOHAYYHBIX HAOJIOJEHUN, OIBITOB HCCIEAOBAaHUN H
OLICHKH! TOCTOBEPHOCTH IOJYYEHHBIX PE3YJIBTATOB;

BJIAJICHUE TOHATHUMHBIM aIlllapaTOM €CTECTBEHHBIX HAyK, IO3BOJISIOINIUM



MO3HaBaTh MHUpP, Yy4YacTBOBATh B JUCKYCCHUSIX II0 €CTECTBEHHOHAYYHBIM
BOIIpOCaM, HCIIOJIb30BaTh Pa3JMYHbIE HCTOYHUKH HHGOpPMALUM TS
MOJATOTOBKH COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCHUTHCS K COOOIIECHUAM
CMU, coxpeprkaliiM HayuyHyI0 HHGOPMAIIUIO;

— c(OpMUPOBAHHOCTh YMEHUW TMOHUMATh 3HAYMMOCTH €CTECTBEHHOHAYYHOTO
3HAHUS M7 KaKIOTO0 YeJOBEKa, HE3aBHUCHMO OT €ro MpodecCHOHAITBHON
NEeATEIbHOCTH, Pa3JiniaTh (PaKkThl U OLEHKHU, CPABHUBATH OIIEHOYHBIC BHIBOJIbI,
BUJETh UX CBSI3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPHUEB C OINPEICICHHON
CHUCTEMOM IICHHOCTEM.

1.3 IlpoduiabHasi cocTapsiiomas (HanpaBJeHHOCTh) 0011e00pa3oBaTeIbHOI
Y4eOHOM QU CIMIIMHBI

N3yuenne nucummuael EcrectBo3Hanne ocymectsisercs B pamkax [HIICC3
C yderoM mpodecCHOHANbHON HampaBieHHOCTH crenuaibHoctd  38.02.03
OnepalioHHast AESATENbHOCTh B JIOTHCTHKE 32 CUYET MEKIPEAMETHBIX CBSI3EH C
JUCUUIUITMHAMU TPO(ECCHOHATBHOT0 Y4€OHOr0 IIUKJIA.

Kpome Toro, mpoduipHasg cCOCTaBIAOMIAs HAXOAUT CBOE OTPAXKEHUE B
OpraHU3allid CaMOCTOSITEIbHOM paOOThl 00yUarOIIMXCs MPU HAMMCAaHUU pedepaTon
U MOJrOTOBKE COOOIIECHHN ¢ HCIOJib30BaHUEM HHMOpManuu MpodhecCHOHAIBHBIX
y4eOHBIX U Mepuoandeckux uznanuii, S0P, cailTos.
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2. CTpyKTYypa u coaepxxaHue 001meodpa3oBaTe;ibHOH y4eOHOW AU CIUTIIHHBI

2.1 O0bem 001eo0pa3oBaTe/IbHOM Y4eOHON NTUCHMILIUHBI U BUABI Y4eOHOM

padoThI
Bup yueOHoi padoThI Oo6bem
4acoB
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 172
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 117
B TOM YHCJIE:
NPAKTUYECKUE 3aHITHUS 16
CamocTosiTesibHas paboTa o0yyaroiierocsi (Bcero) 55
B TOM YHCJIE:
BBITIOJTHEHHUE JOMaITHEel paboThl: MOATOTOBKA K YCTHOMY OMPOCY, 25
TECTUPOBAHUIO; PEIICHHUE 3a7a4 U BHINIOJHEHUE 3aJaHHi
MOATOTOBKA COOOIICHWH, MOKIamoB H pedeparoB, pabota c 20
y4eOHOM JUTEepaTypoM, CIOBApSAMH, CIPABOYHHUKAMU, HHTEPHET-
HUCTOYHUKAMU
MOJATOTOBKA U OPOPMIICHUE OTYETOB IO MPAKTUUECKUM 3aHATUIM 8
MOJITOTOBKA K (D (PEepeHIInPOBAHHOMY 3a4ETy 2

Ilpomerxcymounas ammecmauus 6 popme oughgpepenyuposannozo 3auema




2.2. TemaTnueckmii iaH u COACPKAHUEC TNCHHUIIIHHBI EcTecTBO3HAHME

O0bem
4acoB
e Copep:xaHue yueOHOr0o MaTepuasa, 1adopaTopHbie U a Kou-Bo
HaumenoBanue NpaKkTHYeCKHe PadoThl, CAMOCTOSAITE/IbHAsI padoTa
Hejie U3y4YyeHH | 4YacoB Ha | 3agaHue Ha I0M
g | PA3AEI0B u Tem o0y4aiomuxcs, GopMbl OpraHu3aluu AesiTeJIbHOCTH e YPOK
00y4Jaroumuxcs
pasneia,
TeMblI
1 2 3 4 5 6
| cemecTp
Beenenue 6
1 Copep:xaHue yueOHOI0o MaTepuasa MOBTOPEHUE KOHCIIEKTa
OcHOBHBIE HAYKH O MIPUPOJIE, UX CXOJCTBO U OTJINYHS, 212
3HAYCHHE
EctecTBeHHOHAy4YHBII METOJI TO3HAHUS, €0 6 MOBTOPEHHE KOHCIIEKTa
1 COCTaBJISIIOLINE, BOSMOXHOCTU U TPaHUIIbI 2/4
IPUMEHUMOCTH
2 Cuctema 3HaHMI 00 OKpYXKAIOIIEM MHpE 2/6 MOBTOPEHUE KOHCIIEKTa
CamocTosiTeIbHAsi paGoTa 00y4arOImMXCs
[TonroToBka JOMAIIHEro 3aAaHUs
CocraBieHne JIOTHYECKOI CXeMbl MEeXKITPEIMETHBIX
CBSI3€H UCIUIIUH.
Pabora ¢ yueOHUKOM, JOIMOJHUTENBHON JUTEPATypOH,
VHTepHEeT-UCTOUHUKAMU /11 TIOJTOTOBKU JIOKJIAJIOB,
coobmieHuit  Ha TeMmbl: «KoHuenmuss cuMMETpun B 5

¢usukey, «lIpumeHeHne QU3NYECKUX MPOILIECCOB B
TexHuke», «lIpuMeHeHne XMMHYECKUX TMPOIECCOB B
TeXHUKE», «AKycTuKa», «bammucrukay, «McTopus
pa3BUTUS B3TSA0B Ha (PU3UYECKOE MPOCTPAHCTBOR,
«Mcropuss pa3BUTUA TPEICTABIECHUA O BPEMEHW»,
«BrnusHue ¢Gu3NKM HA  pa3BUTHE TEXHUKU U
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TeXHOJNIOTHN», «MHUpOBbIE (U3NYECKHE LEHTPHl U
nabopaTopum»

Pa3zgen 1. ®uzuka

45

Tema 1.1.Mexanuka

Conep:xanue yueOHOro MaTepuaJia

Mexanuka. Mexanuueckoe osuixcenue

Mexanunueckoe aBuxenue. Cucrema oTcuera.
Tpaektopust nBuxenus. [1yts. [lepemenienue.
PaBHOMepHOE nipsimoiuHeliHoe ABuKeHne. CKOpOCTb.
OTHOCUTENBHOCTh MEXaHUYECKOTO ABHKEeHUs. CpeaHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUH.
MrHoBeHHasi CKOpocTh. PaBHOYyCKOpeHHOE
psSIMOJTMHEHOE JIBIKEeHUE. Y ckopeHnue. CBoOoaHOE
MaJCHUE Tel.

Kunemamuka mouku u meepoozo mena

Munamuxa. 3axonst ounamuxu Horomona
Macca u cuita. Bzaumogeiictsue Tenin. 3aKOHBI
IUHAMUAKHU

Cunwt 6 npupooe
Cunsl B ipupoie. 3aKOH BCEMUPHOTO TATOTEHUS.

Ilpakmuueckan paboma 1
Bbluuciienue cuibl TpeHUs CKOJIbKEHUs

3akonbl coxpanenus 6 mexanuke. Peuwenue 3aoau
Nmnynbe  Tema.  3akoH  COXpaHEHHMS  UMITYJIbCa.
Mexannyeckas pabora. MomHoCcTh. MexaHudeckas
sHeprus. Kunerndeckas odHeprus. Kunernueckas
sHeprusi W pabora. I[loTeHnumanpHass SHeprus B
rPAaBUTAlMOHHOM TI0JIe. 3aKOH COXPAHEHHS MOJHOU
MEXaHWYECKON YHEPTUn

12

218

IMOBTOPCHHEC KOHCIICKTA,
[1c. 7-15]

2/10

HOBTOPEHHE KOHCIIEKTA,
[1c. 15-25]

2/12

IMIOBTOPCHUC KOHCIICKTA,
[1c.25-27]

2/14

IMOBTOPCHUE KOHCIICKTA,

[1c.27-34]

2/16

opopmiieHHEe  OTYeTa

2/18

IMOBTOPCHUE KOHCIICKTA,

[1 c. 34-38]

CamocrosiTesibHas padoTa 00y4arOMMXCs
BrmosHeHNE TOMAITHETO 3aJaHuS.
IloaroroBka oTyeTa MO NPAKTUYECKOMY 3aHSTHIO.

10
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PaboTta ¢ y4eOHMKOM, TOTOJHUTEIBLHON JIUTEPATYPOH,
NHTepHeT-ucTOUHUKaMU ISl TOATOTOBKH JIOKJIAJIOB,
coobmeHuit mo TtemaM: «PeakTHMBHOE JBIKEHUEY,
«OTKpBITHE HproTonom 3aKOHa BCEMUPHOTO
tarotenus», «HeBecomocTb», «YIbTpa3ByK U €ro
WCIIONb30BaHUE B TEXHUKE M MmeauiuHey, «lIpouecc
o0Opa3oBaHUs u pacnpocTpaHeHus BOJIHY,
«Konebumomeecs TeJI0 Kak HICTOYHUK 3BYKa»

10

11

Tema 1.2. OcHOBEI

MOJICKYJIIPHOUN (DU3UKU U

TCPMOANHAMHUKNU

Coaep:xanue y4eOHOro MaTepuaJia

OcHogHble nO0IHCEHUA MOSIEKYIAPHO-KUHEMUYEeCKOU

meopuu

ATOMHUCTHYECKAasT ~ TEOpUs  CTPOCHHUS  BEIECTBA.
Habmtoienuss u OMNBITHI, MOATBEPXAAIOIINE aTOMHO-
MOJIEKYJISIPHOE CTPOEHHUE BellecTBa. Macchl U pa3Mepsl
MOJIEKYI.

Temnepamypa Kak mepa cpeonei KuHemu4ecKkou
Inepzuu yacmuy

Makpockonnueckue napamerpsl. [lIkansr TeMmeparyp.
TennoBoe ABMKEHME YaCTHUL BEIECTBA. bpoyHOBCKOE
JIBUYKEHUE

Ypasnenue cocmoanus uoeanvnozo 2aza. I'azoevie
304KOHbl

Pewenue 3a0au

Ocnoebt mepmoounamuxu

Buytpennsas osHeprus. PaGora u Termmooraaya Kak
CHOCOObl M3MEHEHUsI BHYTPEHHEH OHHEpruu. 3aKOHBI
TEPMOAUHAMUKHU

Azpezamubte cocmosHun eeuecmea

Ilpakmuueckan paboma 2

14

IMIOBTOPCHUC KOHCIICKTA,
[1 c. 86-88]

2/20
MOBTOPEHUE KOHCIIEKTA,
[1 c. 46-50]
2/22
MOBTOPEHHUE KOHCIEKTA,
2124111 ¢ 50-52]
2126 IO 3aITUCH
MTOBTOPEHHUE KOHCTIEKTA,
228 [1 c. 52-56]
MTOBTOPEHHUE KOHCTIEKTA,
2/30 [1c.56-62]
2/32 oopmieHue oruera

11
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W3y4yeHune quarpaMMbl arperaTHbIX COCTOSIHUE BOJIBI B
00J1acTH TPOWHOM TOYKH

CamocrosiTesibHasi padoTa 00yYarOMXxcst
BelnonHenue 1oMamHero 3a1aHusl.

ITonroroBka oTyera Mo NPAKTUYECKOMY 3aHSITHIO.
Paborta ¢ y4eOHMKOM, TOIMOJHUTEIHHON JUTEPATypOH,
WHTEepHET-UCTOYHUKAMU Ul TOATOTOBKM JIOKJIAJOB,
cooOmieHnii 1o TemaM: «TeruioBble MAIIMHBI, WX
IPUMEHEHHE», «IKOJIOTHYecKre IpoOIeMbl, CBsI3aHHbIE
C IPUMEHEHHEM TeIUIOBbIX Mamuny», «IIpobnema
SHEpProcOepeKeHUs, «Y CTpPOICTBO 11apoBOM
TypOuHbl, «McnapeHue pazIuyHbIX O KUIKOCTEW»,
«HMcnonp30oBaHue B TEXHHUKE IPOLIECCOB ILIABICHUS U
OTBEpAECBaHMS KPUCTAUIMYECKUX TEI»

11

12

13

Tema 1.3. OcHOBEI
AIEKTPOIMHAMUKHI

Coaep:xanue yueOHOro MaTepuaJia
Anexkmpocmamura. nexmpuueckue 3apsa0 u noJsie, ux
ceoticmea

B3aumopeiicTBue 3apspKEHHBIX Tel. DJIEKTPUUYECKUN
3aps]. 3aKOH COXpaHEHHUS OHIJIEKTPUYECKOIro 3apsja.
3akoH Kynona. DOnekrpocratuueckoe mMoje, €ro
OCHOBHBIC XapaKTEPUCTUKU U CBSI3b MEXKIY HUMHU

IMIOBTOPCHUC KOHCIICKTA,
[1 c. 63-70]

3axkonvl nocmoannozo moka. 3axkonvt Oma
Cuita TOKa, HanpsDKEHUE, IIEKTPUIECKOE
conpoTusiieHne. 3akoHbl OMa

Maznummnoe none. Ezo ceoiicmea. HAenenue
IJIEKMPOMAZHUMHOU UHOYKUUU

MarnuTHoe TOJ€ W €ro OCHOBHBIC XapaKTEPUCTUKH.
JleficTBMEe MArHMTHOTO MOJII Ha MPOBOJHUK C TOKOM.
3akoH AMriepa. SIBileHHEe 3EeKTPOMarHUTHONW MHIYKIUU

2/34
IMOBTOPCHHEC KOHCIICKTA,

2136 |[1 c.70-75]
HOBTOpeHI/Ie KOHCIICKTA,
[1 c. 75-80]

2/38

CamocrosiTesibHass padoTa 00y4arOImMXCs
BrmosiHeHNE JOMAITHETO 3aJaHuS.

IlonroroBka oTueTa MO NPAKTUUYECKOMY 3aHSTHIO.
Pabota ¢ yqeOHHUKOM, JOMOJIHUTEIHHOM JINTEPATYPOH,

12
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VHTEepHEeT-UCTOYHHUKAMU JUIsI TOATOTOBKH JOKJIAZ0B
cooOuIeHni

Ha TeMbl: «TerioBoe AelCTBUE AINEKTPUUECKOro TOKa U
3aKkoH Jlxoyisa-Jlennay», «Y cTponcTBoO
JIEKTPOABUraTEN», «Y CTPOMCTBO
AJIEKTPOTreHepaTopa, «ATallbl pa3BUTHSI YUEHHUS O
asleKTpuuecTBe», «[IpuMeHeHue 31eKTpUIeCcKuX
SIBJICHUI B COBPEMEHHOCTHY, «DJCKTPUPUKAIIIY,
«I[IpuMeHeHue IeKTPUUECKUX SBJICHUN B METUIIMHEY.

13

14

15

Tema 1.4. Konebanus u
BOJIHBI

Conep:xaHue yueOHOro MaTepuaJia

Mexanuueckue konedbanusa u eonvl. Ceoiicmea 60H.
36yKoebie, y1ompazeyKoeule u 31eKmMpPoMaAzZHUNIHbLE
60J1HbL

CBoOoanbie konebanus. [lepros, yacToTa U aMIUIMTYAa
KOJICOaHH. ["apmonmMueckue KOJICOAHUSI.
Mexanudecke BOJHBEI U HX BHU/BI. 3BYKOBI)IG )51
yIbTPa3BYKOBBIE BOJHBI

Ilpakmuueckasa paboma 3
N3ydenne 3aBUCUMOCTH Tepro/ia KoieOaHUl HUTSHOTO
MasTHUKA OT JUTMHBI HUTH (WJIM MacChl Tpy3a)

IMOBTOPCHNEC KOHCIICKTA,

[1 c. 38-43, 88-89]

Csemogvie 6onnvt u  ae6nenus. Cnekmpvr u
CneKmpabHble XapaKmepucmuKu. 3axonwt
ompasicenus u npenomnenus ceema. Jlunzo

Pa3BuTHe npenacrtaBieHUi O MPUPOJE CBETA. 3aKOHBI
OTPaKEHUs U MIPEJIIOMIICHUS CBETA

2140
opopmiieHHEe  OTYeTa
2142
MOBTOPEHUE KOHCIIEKTA,
[1c.92-98]
2144

CamocrosiTesibHass padoTa 00y4aroMMXCcs
BrinonHenne qoManigero 3agaHusl.

[TonroToBka oTyeTa MO MPAKTUYECKOMY 3aHATHIO.
Pabora ¢ y4eOHHMKOM, TOMOJIHUTEIHLHOW JIUTEPATYpOil,
VHTepHeT-UCTOUHUKAMU JJIi TOJATOTOBKHM  JIOKJIAJIOB,
coobmieHuit u pedepatoB Ha TeMmbl: «OTKpBITHE
JIGKTPOMArHUTHBIX  BOJIHY», «YJIbTPa3ByK M €ro

13
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HUCIOJIB30BAaHNE B MEAULIMHE W TeXHHKE», «OCHOBBI
PaZMOCBSI3H U TEeIEBUICHUY, «VI3MeHEeHUS B 00IIECTBE,
MPOU3OIIEAIINE mocie OTKPBITUSA CBOMCTB
3JIEKTPOMArHUTHBIX BOJIHY», «/ICIOJIb30BAHUE CBETOBBIX
SIBIICHUM B TEXHHKE)

15

16

17

17

Tema 1.5. Ctpoenne atoma
Y 3JICMEHTBI KBAHTOBOM
buzuku

Conep:xaHue yueOHOro MaTepuasa
Ksanmoeguie ceoiicmea céema. Keanmoean zunomesa
Ilhanka. @omorghghexm

Cmpoenue amoma. Onvimot Pesepghopoa
Monenu crpoenus aroma. OnwiT Pesepdopra

IMOBTOPCHHEC KOHCIICKTA,

Cmpoenue amomnozo aopa. Paouoaxmuenocmeo
CocraB U CTpOCHHE aTOMHOTO si/Ipa. ParoakTUBHOCT®,
HCTOPHUS €€ OTKPBITHS. ParoaKTUBHbBIC U3TyUYECHUS U UX
BO3JICHCTBUE HA )KMBBIC OPTaHU3MBbI

Duszuka COBpEMEHHOCMU

2046 | [1c.99-101]
IMIOBTOPCHUC KOHCIICKTA,

2148 111 ¢ 101-103]
HOBTOpeHI/Ie KOHCIICKTA,

oo | [1c. 103-105]

1/51 HOBTOpeHI/Ie KOHCIICKTAa

CaMmocrosiTe1bHasi padoTa o0y4arommxest
BrinosiHeHNe TOMaIHEro 3aJaHusl.

[ToaroroBka oTuera Mo MPAKTUUYECKUM 3aHITHUSIM.
Paborta ¢ y4eOHMKOM, JOIMOJHUTEILHON JUTEPaTypoOH,
WNHTepHeT-UCTOYHUKAMU I TOJTOTOBKM JTOKJIAJIOB,
cooOmIeHn i " pedeparos.
Ha TeMbl: «KopnyckynsipHble CBOHCTBAa CBETay,
«OHeprus paciielyieHusi aTOMHOTO spa», «OTKpbITHE
MOTJIOIEHUSI U MCIIyCKaHUsI  CBETa  aTOMOMM,
«Mcnonp3oBanue  ¢orodpdexkra B TEXHHKE», «
[lpuHIMT  AEUCTBHST M HWCIOJB30BAHHE  JIA3epay,
«OTKpBITHE ABJIEHUS PAaJIUOAKTUBHOCTH», «OCHOBBI
SJIEPHON DHEPreTUKN», «IKOJIIOTUYECKUE MPOOIEeMBbl,
CBSI3aHHBIE C MHCIIOJIB30BAHUEM SIICPHON IHEPTETHKN»,
«CYEeTYNKN MOHU3HUPYIOIINX U3ITY4CHUI»

14
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II cemectp

18

Paszgen 2. Xumus

40

18

Tema 2.1. OcHOBHEIE
HOHATHA M 3aKOHBI XUMUHU

Conep:kanue y4eOHOIro MaTepuaa

OcHosHble NOHAMUA XUMUU

[Ipenmer xumuu. BemectBo. AtoM. Monekyna.
XUMHUYECKUH AMEMEHT U (DOPMBI €ro CyIIeCTBOBAHUSI.
[IpocTble U CIOXKHBIE BENIECTBA

Ocnoenbvle 3aKOHbL XUMUU
3aKOH COXpaHEHHUsI MAaCChl BEIIECTB. 3aKOH MOCTOSHCTBA
cocTtaBa. 3akoH ABOrajpo

2/53

IIOBTOPCHHE KOHCIICKTA

2/55

IIOBTOPCHUE KOHCIICKTA,
[1c.117-120]

CamocrosiTesibHasA padoTa 00yyaouuxcst
BeinonHenue foManiHero 3agaHus.

Paborta ¢ y4eOHMKOM, JOIMOIHUTEIHHON JUTEPATypOH,
VHTepHEeT-UCTOUHUKAaMU JJIi HOJATOTOBKM JIOKJIAJIOB,
cooOmienunit mo temam: «OTKPBITHE 3aKOHA COXPAHEHUS
Macchl BewlecTB», «OTKpBITHE 3aKOHA IOCTOSHCTBA
XUMHAYECKOTO COCTaBay, «ITaIlbl CTAHOBJICHUS aTOMHO-
MOJICKYJISIPHOTO YYEHUSI»

19

20

Tema 2.2. Ilepuoanueckuit
3aKOH U MEPUOIUYECKast
cucrema snementoB .M.
Menpeneena

Coaep:xanue yueOHOro MaTepuasa

Ilepuoouueckas cucmema xumuueckux rnemenmos /I.
H. Menoeneesa kak czpaghuueckoe omoobpadricenue
nepuoouuecKkozo 3aKona

Otkpsitue Ilepuonnueckoro 3akona. Ilepuoanueckas
cucTeMa XxuMmudeckux saeMeHToB /1. M. MeHnaeneena.
3nauenue llepmoamyeckoro 3akoHa u Ilepmoamueckoi
CHCTeMBl XxuMHueckux djemeHToB [[. 1. MenpaeneeBa
JUISL pa3BUTHST HAYKH W TOHUMAaHHUS XUMHUYECKOH
KapTHUHBI MUpa

Xumuueckue 3nemenmsl u ux c0UCmMea

2/57

IMOBTOPCHUE KOHCIICKTA,

[1¢.120-124]

2/59

IMOBTOPCHHE KOHCIICKTA

Camocmoamenvnan paboma odyuarouuxcs
BrinonHenue foManiHero 3ajianusl.

15
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PaboTta ¢ y4eOHMKOM, TOTOJHUTEIBLHON JIUTEPATYPOH,
NHTepHeT-ucTOUHUKaMU ISl TOATOTOBKH JIOKJIAJIOB,
coobmienuit mo Ttemam: «3acinyru .M. Menneneera
nepen Haykoil u oOmectBom», «lMcTopus Ha3BaHWiA
XUMHUYECKUX 3IEMEHTOBY, «VICKyCCTBEHHO MOJyYEHHbIE
XUMHUYECKUE FTEMEHTHD)

20

21

Tema 2.3. Ctpoenue u
CBOICTBA BEILIECTB

Conep:xanue y4e0OHOro MaTepuaa

Ilpupooa u euovt xumuueckoi ceasu

KoBanentHas cBsi3b: HemoJisipHas U nosisipHasi. MlonHas
cBs13b. KaTwoHBI M aHHMOHBL. MeTaIndecKas CBS3b.
Bonopoanas cBsizb

2/61

IIOBTOPCHUE KOHCIICKTA,
[1¢.125-128]

Du3zuuecKkue u xumuuecKue ceolicmaeda eeuiecme

2/63

IMOBTOPCHHEC KOHCIICKTA

CamocrosiTesibHasA padoTa 00yyaroumuxcst
BrmmosHeHNE JOMAITHETO 3aaHus.

PaGora ¢ y4eOHHUKOM, TOMOITHUTEIHLHOU JUTEPATypOH,
I/IHTepHeT-I/ICTO‘{HI/IKaMI/I JUIA  IIOATOTOBKHM HOOKJIA10B,
cooOmennit mo TeMaM: «OCOOEHHOCTH CBOMCTB
METaJJIOB, 00yCIIOBJICHHBIE CTPOCHHEM nX
KpI/ICTaJ'IJ'II/I‘IGCKI/IX peHIGTOK»,
«DNEeKTPOOTPULATENBHOCTbY, «OcobeHHOCTH
COEMHEHHI C BOJOPOJTHOMN CBI3bIO»

22

Tema 2.4. XumMuueckue
peakimn

Conep:xxanue y4eOHOro MaTepuaa

Xumuueckue peakyuu u ux munoi

Xumuueckas peakuus U ee TUIbl. CKOpOCTh peaKkiuu U
(akTOphl, OT KOTOPHIX OHA 3aBHCUT

2/65

IMOBTOPCHUE KOHCIICKTA,

[1c.128-132]

22

23

Tema 2.5. Bona. PactBopbl

Conep:kanue y4eOHOIro MaTepuaa

Booa ¢ npupooe, 6vimy, mexnuke u na npouszgoocmee.
dusnueckre U XUMHUYECKUE CBOMCTBA BOoIbl. KauecTBo
BOJIbI U €€ OIPECHEHUE

2167

IMOBTOPCHUE KOHCIICKTA,

[1 ¢.199-208]

Ilpakmuueckasa paboma 4
N3yuenue Meroaa NUCTUIUISIIMU 3arpsI3HEHHOW BOJIbI

2/69

opopmiieHHe  OTYeTa

16
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Ilpakmuueckan paboma 5

odpopmiieHne  oTyeTa

24 2/71
N3yuenne cnocoOOB yCTpaHEHHUs KECTKOCTH BOJIbI
CamocrosiTesqibHasi padoTa 00yYarOIMXcst
BrinosiHeHUE JOMAIIHETO 3a/1aHMUS.
[ToaroroBka oTueTa Mo MPAKTUUYECKUM 3aHITHUSIM.
Paborta ¢ y4eOHMKOM, TOIMOJHUTEIHHON JUTEPATypOH,
WHTepHeT-UCTOYHUKAMU IS TOJATOTOBKM JTOKJIAJIOB,
cooOuieHni U pedeparon
mo  temam:  «[loBepXHOCTHOE  HATsDKEHHE W
cMaunBaHue», «PacTBopeHMe TBEpIBIX BEIIECTB H
razoB»,  «lIpupoma  pactBopeHusi»,  «CrnocoOsl
BBIPQ)XEHUSI COCTaBa pacTBOpay», «MeTobl ONPEeCHEHUS
BOAB», «JKOJOTHYECKHE MPOOIEeMbl TUIPOChEPHI»,
«BrmusHre  BOOel HAa  370pPOBBE  YENIOBEKay,
«Hcronp3oBaHne BOJbI COBPEMEHHBIM OOIIECTBOMY
Copep:xaHue yueOHOr0o MaTepuasa MOBTOPEHUE KOHCIIEKTA,
24 Cpeoa 600nbix pacmeopoeg coneit. Booopoonutii 2173 [1c.133-136]
nokazamens pH pacmeopa
Knaccugpukayun neopzanuueckux coeOuneHuil u ux ITOBTOPEHUE KOHCIIEKTA,
o5 ceoiicmea 2175 [1c.137-144]
Oxcunpl, KHUCIOTHI, OCHOBaHUs, conu. [loHsTne O
Tema 2.6. TUAPOJIN3E COJIEH
Heoprasmeckne Ilpakmuueckasn paboma 6 oopmiieHne  oTyeTa
26 Onpenenenne pH pazanyHbIX pacTBOPOB ¢ NOMOIIBIO 277
COEIIMHEHUs
WH/INKATOPOB
Memannvt u nememannsl MOBTOPEHHUE KOHCIEKTA,
Ob6mue puznyeckrne 1 XuMUYECKHe CBOMCTBA METAJIIIOB. [1 c.144-155]
26 Oomas XapaKTepUCTHKA TTIaBHBIX MOJITPYIIIT 2179

HEMETAJIJIOB HAa IPUMEPE TaJIOrCHOB.
Baxkueiimne coequHEHUs METAZIOB U HEMETaUIOB B
IIPUPOJIE Y XO3SIMCTBEHHOM JESTENbHOCTH YEIOBEKA

CamocrosiTesibHas padoTa 00y4alOIIMXCs

17
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Beinonnenue roMamHero 3aiaHusl.

[ToaroroBka oTuera MO NPAKTUUYECKUM 3aHITHUSIM.
PaboTta ¢ y4eOHMKOM, TOTOJHUTEIBLHON JIUTEPATYPOH,
WHTEepHET-UCTOYHUKAMU Ul TOJTOTOBKM JIOKJIAJIOB,
cooOuieHuit U pedepaToB MPO METAIUIBI U HEMETAILIBL,
UX CBOMCTBA U IPUMECHEHUE

27

28

28

29

Tema 2.7. Oprannueckue
COEIIMHEHUs

Conep:kanue y4eOHOIro MaTepuaa

OcHogHvie nonodcenusn meopuu cmpoenus
Op2aHUYeCcKuUXx coeOuHeHuil.

MHuoroo6pa3ue opraHudeckux coeauHeHuid. [loHsTHE
HM30MEpUH

Yeneeooopoowt, ux ceoiicmea, npumenenue u
npuUpoOHble UCHMOYHUKU

[IpenenbHbie U HETIPEaENbHBIE YIIIEBOAOPOIbI. Peakius
MOJINMEPHU3AIIH. [Ipuponansie UCTOYHUKHU
YTJIEBOIOPOOB. VYrneBonopoasl KaK OCHOBa
MEXIYHApPOAHOTO COTPYAHUYECTBA M  BaKHEUIINN
HMCTOYHHK (hopmupoBanus Oromkera PO

IIOBTOPCHUE KOHCIICKTA,
[1c. 157-161]

Kucnopoocooepicawue opzanuueckue eeuiecmea
[IpeacraBuTenn KUCIOPOICOACPKAIIMX OPTraHUIECKUX
COCIUHEHWM: METWJIOBBIA W JSTWJIOBBIM  CIHUPTHI,
[JIMIIEPUH, YKCYCHas Kuciota. JKUpbl Kak CIOXKHBIC
a¢upbl. YIIeBObI: TIIOK03a, KpaxMal, HeJTI0103a

A3omcoodepirrcanjue opzanuyecKue coeOUHeHU .
Honumepot

AMUHBI, aMUHOKHUCIOTHI, Oenku. CrpoeHue W
Ouosornueckasi yHKIHs OEIKOB

2/81
HOBTOpCHI/Ie KOHCIICKTA,
[1c. 161-171]
2/83
IMOBTOPCHUEC KOHCIICKTA,
[1c.172-182]
2/85
IMOBTOPCHHUEC KOHCIICKTA,
o7 | [1c.182:192]

CamocrosiTesibHas padoTa 00y4arOUMXCA
BrinonHenne qoMamigero 3agaHusl.

Paborta ¢ y4eOHUKOM, JOIMOJHUTEIHHON JHUTEPaTypoOH,
WHTepHeT-UCTOYHUKAMU I TOJATOTOBKM JTOKJIAJOB,
coobmennit u pecdeparoB mo Temam: «CBolicTBa

18
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KpaxMana»,  «OO0yacTM TNPUMEHEHHs LEJUII0I03bI»,
«CTpyKTypBl MOJIEKyNl OenKOBY, «JleHaTypauus OenkoB
1 (QaKToOpbl, MOJ BIUSHUEM KOTOPHIX OHA BO3HUKAETY,
«CnupTsl u 3UpHI B JIAKOKPACO4YHOU
IPOMBIIICHHOCTH», «OpraHuyeckue BelleCTBA B
MenuuuHe», «BiusHHEe OpraHWYecKHX BEIIECTB Ha
3I0pOBbE  ueloBeKa», «lcrmosnb30BaHUME  BOJOKOH
COBPEMEHHBIM OOIIIECTBOM))

30

30

Tema 2.8. Xumus U KU3Hb

Coaep:xanue y4eOHOro MaTepuaJia

Xumuueckue riemenmel 6 opeanume yeoseKa.
OcHog8Hble HCUZHEHHO HE00X00UMBbLE COCOUHECHUA:
OenKu, y2neeoobnl, Hcupol

Opranunueckue H HEOPTraHUYECKHE BEIIECTBA.
VYriaeBoasl — TIIAaBHBIM MCTOYHHMK SHEPTUHM OpTraHU3Ma.
Ponb sxupoB B opranm3me. XOoJIECTEPUH U €r0 POJib B
3710pOBbE  UENIOBEKAa. MUHEpAIbHBIC BEIIECTBA B
MPOTYKTax IMUTaHUS, MHIICBBIC JI00aBKHU.
COanaHcupoBaHHOE NMUTAHUE

Bumamunwt u Ux pojib 6 op2anuime uejioeexka
prHHBI BUTaMHHOB, TUIIOBUTAMHHO3,
TUIICPBUTAMUHO3, aBUTAMHWHO3

2/89

IMIOBTOPCHUC KOHCIICKTA,
[1c. 194-195]

2/91

IMOBTOPCHHUEC KOHCIICKTA,
[1 c. 195-197]

CamocTosiTe1bHAsi paGoTa 00y4arOImMXCcs
BeinonHenue 1oManiHero 3agaHusl.

Pabora ¢ y4eOHHMKOM, JOMOIHUTEIBHOU JIUTEPATypOH,
VHTepHEeT-UCTOUHUKAaMU JJIi TOJATOTOBKM JIOKJIAJIOB,
coo01eHn i U pedeparon
Ha TeMbl: «MuUHepanbHblEe BEIIECTBA B MPOIYKTaxX
U TaHUD), «CDYHKHI/II/I MHUHEPAJIbHBIX  BCIICCTB B
opranuzMe  dyenoBeka»,  «[lumeBble  100aBKHY,
«CbhamancupoBanHoe  muTanue», «Hemocratok wu
M30BITOK  BUTAMUHOB B  OpraHHM3ME  YelIOBEKay,
«DyHKIMM  OEIKOB B OpPraHuU3Me  4YeJOBEKay,

19
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«JlekapcTBeHHbIE TIpenaparbl B >KU3HU COBPEMEHHOTO
yenoBeKay, «XOJIECTEPUH M €ro BO3JCHCTBUE Ha
OpraHu3M  4eJIOBeKa», «YTJEBOAHBIM OOMEH B
OpraHu3me YyeJIOBEKa u HapyLIEHUE
TJIFOKO30TOJICPAHTHOCTHY

Pa3gen 3. Buoaorus

24

31

Tema 3.1. buonorus -
COBOKYITHOCTb HayK O
YKUBOU TIpUpoe. MeTo b
HAy4HOT'O IMO3HAHUS B
OHOJIOTUHU

Conep:kanue y4eOHOTro MaTepuaa
Kueaa npupooa. Ilonamue «cusnvy. OcHoeHble
NPUBHAKU JHCUBO20. YPOGHU OP2AHU3AUUY HCUSHU

2/93

IIOBTOPCHHE KOHCIICKTA,
[1c. 237-243]

CamocrosiTesibHasA padoTa 00yyaromuxcst
BrinosiHeHME JOMAIHErO 3a/1aHMS.

PaGora ¢ y4eOHHUKOM, TOMOITHUTEIHLHOU JUTEPATypOH,
NHTepHeT-ucTouHUKaMu Il MOATOTOBKH JIOKJIAJIOB,
COOOILIEHUN.

Tembr noxmamoB u  cooOmieHuit: «buonornueckuit
Bo3pacT», «buonorumueckoe Oeccmeprtuer, «llonsTue
(GKU3HB» B pa3HbIX Haykax», «OCHOBHbIE TPHU3HAKH
KUBOTO)

32

32

Tema 3.2. Knerka

Coaepixanue yueOHOIro MaTepuasa

OcHo6bl K1emouHoi meopuu

Uctopuss nzyuenus: kineTku. OCHOBHBIE TOJOXKEHUS
KkietouHo  teopun. Kierka —  cTpyKTypHO-
(byHKIIMOHATbHAS (3JIEMEHTapHas) eUHUIIA KU3HU.
CrpoeHnne kneTku. [IpokapuoTsl U 3yKapuoThl —
HU3ILIUE U BBICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKH 3YKapHOT.

Hexnemounuwie hopmot scusnu

Bupycet u OGakrepuodaru. HeknetouHoe cTpoeHue,
KU3HEHHBIA UK W €r0 3aBHUCHMOCTh OT KJICTOYHBIX
¢dhopM xu3HU. Bupycel — Bo30ynuTenn HHPEKITMOHHBIX

2/95

IMOBTOPCHUE KOHCIICKTA,

[1 c. 247-259]

2/97

IMOBTOPCHUE KOHCIICKTA,

[1c. 259-261]

20
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33

3a0o0JeBaHM; TIOHATHE 00 OHKOBHpycax. Bupyc
ummyHonepuimTa denoBeka (BUY). Ilpodunaxruka
3a00JieBaHU

34

Ilpakmuueckan paboma 7
CpaBHEHHE CTPOEHUSI PACTUTEIBHOU, dKUBOTHOM U
OaxkTepuaIbHON KIETOK

Obmen eéeuecma, npespauienue IHepzuu,
Hacle0CmeeHHas UH@oOpmMauus u ee peanu3auyus 6
knemke. I enemuka u cenekyusn

OOMeH BeIIeCTBOM U SHEPruel ¢ OKpyKarollei cpenoit
KaKk HEO0OXOJUMOE YCIOBHE CYIIECTBOBAHUS >KHUBBIX
cucteM. CrocoOHOCTh K CaMOBOCIPOM3BEICHUIO —

OJIHa us3 OCHOBHEIX OCOOCHHOCTEH JKHMBBIX
OpraHu3MoB. O6H_II/IC MpCaACTaBJICHUA (6]
HACJICACTBEHHOCTH M U3MCHUYMBOCTU. I eHeTmdeckas
TCPMHUHOJIOTUA U CHMBOJIMKA. BaKOHOMepHOCTI/I

HaclienoBanus. HacienoBanue npru3HakoB y 4eI0OBEKa.
BnusHue MyTareHOB Ha OpraHHW3M YeJOBEKa.

[Ipenmer, 3amaum U METOABI CEIEKUHMH. |'€HETHUECKHE
3aKOHOMEpHOCTH cenekuuu. Yuenne H. M. BaBuiosa o
LIEHTpax MHOT000pa3ust u MPOUCXOKICHUS
KYJIbTYPHBIX pacTeHHUI. buorexHnomorus, ee
JIOCTUKEHHUS], IEPCIIEKTUBBI Pa3BUTHA.
HacnencTBenHsie U BpOXKACHHBIE 3a00I€BaHMUS.
Bnusinue HapkoreHHBIX BellecTB (Tabaka, ajKoroJs,
HapKOTHKOB) Ha Pa3BUTHE M 37J0POBHE YEIIOBEKA

odpopmiieHne  oTueTa
2/99
MOBTOPEHUE KOHCIICKTA,
[1c.261-272]
2/101

CamocrosiTesibHas padoTa o0yuyaroumuxcst
BelnonHeHne 1oMalHero 3a1aHus.

[ToaroroBka oT4yeTa Mo MPaKTHYECKUM 3aHATHSIM.
Paborta ¢ y4eOHUKOM, JOIMOJHUTEIHHON JHUTEPaTypoOH,
WNHTEepHET-UCTOYHUKAMU ISl MOATOTOBKHM JOKJIAJIOB,
cooOuieHuit U pedeparoB Ha Tembl: «lloHsiTHE O
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MeTtabom3mey, «lcropus pacmudpoBKH  MOJEKYIBI
JHK», «Mukpospomonus», «['eHHas u Kiero4yHas
WHXXCHEPUS», «MyTarensl u MYyTaLmn»,
«bHOTEXHOIOTHUY, «Pa3nuyHbie aCIICKThI
KJIOHUPOBAHUA», «YCIEXU COBPEMEHHOW T'€HETHUKHU B
MEIUIITHE u 3ApaBOOXPAHEHUN Y,
«IMMYHOMOTyTUPOBaHUE B COBPEMEHHOM JKU3HI)

34

Tema 3.3. Opranusm
YeJI0BeKa U OCHOBHBIC
IMPOSABJICHUA CT'O
KHU3HEJCATEIILHOCTH

Conep:xanue yueOHOro MaTepuasa

Opzanuzm —  edunoe uenoe. Mmnozooopasue
opeanuszmos. Tkanu, opzanvi u cucmemvl O0peaHO8
yenogeka

2/103

IMOBTOPCHHEC KOHCIICKTA,
[1 c.290-293]

CamocrosiTesibHas paboTa 00y4aromMXcs
BeinonHeHue 1omalHero 3ajaHusl.

Paborta ¢ y4eOHMKOM, JOIMOIHUTEIHHON JUTEPATypOH,
WHTEepHET-UCTOYHUKAMU Ul TOJATOTOBKM JIOKJIAJOB,
cooOmIeHni U pedeparon
0 TeMaM: «AHauu3 U OLEHKAa JTHYECKHUX aCIEKTOB
pa3BUTHUS HEKOTOPBIX UCCIJIEIOBaHUM B
OMOTEXHOJOTUMY», «OTambl  Pa3BUTHS  T€HETHKH,
«/locTmxenus TEHETUKN, «IIpenynpexaenune
MULIEBBIX OTpaBJieHMI», «['aCTpUT M LUPPO3 INEYEHU
KaK pe3yiabTaT BIMSHMUS QIKOrOJsl M HUKOTHMHA Ha
opranusm»,  «benkoBas ~ OCHOBa  MMMYHHTETa»,
«lepunur Oenka B NUIIEBBIX MPOAYKTaX U €ro
IIPEOOIEHUE B pamKax rio0anbHOM
MIPOJIOBOJILCTBEHHOM  Iporpammel», «bakrtepum w
BUPYCHl KaK NpUYMHA HH(EKIHOHHBIX 3a00JIeBaHUII,
«Wcropus BakKIIMHALIUN

35

Tema 3.4. Bun

Conep:xanue yueOHOro MaTepuaJa

Buo, ezo kpumepuu. /leuscywjue cunvt 360n10uuu.
Deonwoyuonnas meopus u ee ponv 6 hopmuposanuu
COBPEMEHHOU KAPMUHbBL MUDPA

2/105

MMOBTOPCHUEC KOHCIICKTA,
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[Monmynsamuss kak CTPYKTypHas eAWHUIIA BHIA U
sBojiroruu. CuHTeTHmdeckas teopus sBojonuu (CTDI).
Pesynbrarel aBomornuu. CoxpaHeHHE MHOT000pa3us
BHJIOB KaK OCHOBAa YCTOMYHBOI'O Pa3BUTHs OHOC(hEpHI.
[IpyuuHbl  BbIMHpaHUS ~ BUJIOB.  buojornueckui
IPOrpecc M OMOJOTHYCCKHN perpecc. DBOJIOIMOHHAS
TeOpUss M €€ poJib B (POPMHUPOBAHWUU COBPEMEHHOM
€CTECTBEHHO-HAy4YHON KApTUHBI MUPA

Ilpakmuueckan paboma 8

odpopmiieHne  oTyeTa

36 N3ydenue npucnocoOIeHHOCTH OPTaHU3MOB K 2/107
YCIIOBUSIM BHEIIHEH CPEJIbI
CamocrosiTesibHasA padoTa 00yyaromuxcst
BrinosiHeHUE JOMAIIHEro 3a/1aHMS.
[ToaroroBka OTUETOB MO MPAKTHUECKUM 3aHATUAM
Paborta ¢ y4eOHMKOM, JOIMOIHUTEIHHON JHUTEPATYpOH,
WHTepHeT-UCTOYHUKAMU U TOJATOTOBKM JTOKJIAJIOB,
coobmenuit Ha TeMbl: «CyTb  OMOJOrHYECKOIO
mporpecca W perpecca», «llepCreKTUBBI SBOIIOIUH
BHJIOB», « AHTPONOICHE3 W €ro 3aKOHOMEPHOCTHY,
«JlokazaTtenbcTBa pOJCTBA YelnoBeKa c
MJICKOTIMTAIOIIAMU  KHBOTHBIMHY», «JKOJOTHYECCKHE
(bakTopsl anTponoreHe3ay, «llosBieHne MpICTUTETLHON
JeSTeTbHOCTH " peuny, «IIpoucxoxaenne
YeJIOBEYECKHIX Pacy
DKocucmemul paznvix ypoeueil, ux ocodennHocmu MTOBTOPEHHUE KOHCTIEKTA,
36 buorienos, OuoreoieHnos, akocucreMa, ouocdepa. 2/109 [1 c.342-345]
KoMmmoHeHTsI OMoreonesosa
Tema 3.5. OcHOBBI Bo3zoeiicmeue skonozuueckux gpakmopoe Ha opeanusm MOBTOPEHUE KOHCIIEKTA,
37 | skonorum ueynoeeKa u 6aUAHUE UeN06EKA HA OKPYHCAIOWYIO 2/111 [1 c. 345-348]
cpeody
38 Meostcoynapoonvie 00veKkmul 0Xpamnvt OKpysHcarouieil 21113 MMOBTOPEHHE KOHCIIEKTa

cpeonl
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Ipunyunwvt u npasuna mexicoynapoonozo

38 21115 MOBTOPEHHE KOHCIIEKTa
COmMPYOHUYECmEa 8 001acmu OKpyyicaroueil cpeovl
CamocrosiTesibHasi padoTa 00yYarOmmXxcst 5
[TonroroBka K qudepeHIMpOoBaHHOMY 3a4eTy
39 JAuddepenuupoBannbiii | AnddepennupoBanublii 3auer 5 21117
3a4er
Bcero 117 117
Camocmosmenvras paboma 55 55
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3. YCJIOBUS PEAJIMBAIIMU ITPOI'PAMMBI
OBHIEOBPA3OBATEJIbBHOU YYEBHOU JUCIIUITJIMHBI

3.1. Jljas peaam3anuu NporpaMMbl Y4e€0HOH TUCHUILIMHBI T0JIKHBI ObITh
NpeayCcMOTPEHBI CJIeAyIolIHe crielajibHble MOMelleHUus:

VYyeOHast [UCIUIUIMHA peanu3yeTcs B yueOHbIX kaOuHeTax «Jlaboparopus
«XuMuu, 6uonorun», « ECTeCTBEHHOHAaYUHBIX JUCLUILIUHY.
MuHuMalibHO HEO0XOAMMOE MaTepUaIbHO-TEXHUUYECKOE OOecreueHue
BKJIFOUYAET B ceOsl:
— Pabounme wMecra mno KOIMYECTBY oOOydarommuxcs (CTON,  CTyJbs
ayJIUTOPHBIE);
— OOopynoBaHHoe palOodee MeCTO IHpenoaasarens (CTos, Kpecio,
IEPCOHAJIbHBIN KOMITBIOTED);
— Jlocka menoBas;
— HIkadei-cremmaxku ajig pa3MeleHUss y4eOHO-HAISAHBIX IMOCOOMM U
JOKyMEHTAI1U;
— Creunsl — 11 mr.
— Ilnakarsl — 2 mr.
— Buaeomarautodon, TV.

— JlaGoparopubie cTeHAbl — 13 1miT.

TexHn4yeckue cpeacrsa o0yueHus :
— KOMIIBIOTEP C JIMIIEH3UOHHBIM TPOrPAMMHBIM 00ECTICUCHHEM;
— MYJIBTUMEIUWHBIN IPOEKTOP,
— JIOKaJIbHAs CeTh ¢ BBIXOA0M B Internet.

3.2. UudopmaumnoHHoe obecnieyeHne 00ydeHust

OCHOBHOM UCTOYHHUK

1. Caenko, O.E. EcrecTBO3HaHueE : yueOHOE nocooue
/ O.E.Cacnko, T.I1.Tpymuna, O.B.JlorBunenko. — Mocksa : KaoPyc, 2021.
— 364c. — ISBN 978-5-406-08158-7. — URL: https:/
https://book.ru/view5/91918125¢59€99e66dab08494177feb4 (mara

obpamenus: 23.09.2021). — TekcrT : 2AEeKTPOHHBIH.

JlonoIHUTe IbHbIE HMCTOYHUKHU
1. CaeHko, O.E. EcrectBo3Hanue. [IpakTukym : ydeOHO-IIPaKTUUECKOE

nocooue / O.E.Caenko, O.B.Jlorsunenko, C.C.byposa. —

Mocksa : KnoPyc, 2021. — 241 ¢. — ISBN 978-5-406-07893-8. — URL.:

https://book.ru/book/938427  (mara  oOpamenus:  19.04.2021). —

TeKCT © DIIEKTPOHHBIN.

2. Crpensuuk, O.H. EctecTBo3HaHue : yuebHOEe TmOcOoOMEe ISl CPETHETO

poQeCCUOHATBHOTO oOpazoBanus / O. H. CtpenbHuk. —
25
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Mockga : MU3narensctBo FOpaiit, 2021.— 223 ¢.— (IlpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-03157-7. — TekcT : 27IeKTpOHHBIN  //
OBC HOpaiir [caiiT]. — URL: https://urait.ru/bcode/469670 (nata

obpammenus: 19.04.2021).
3. Otronikuid, I'. I1. EcTecTBO3HAaHME : yUeOHUK U MPAKTUKYM JIJISI CPEIHETO
npodeccuonanbHoro oobpaszoanus/ [I.I1. Otronkuiti; mnox penakiuei

I'. H. Ky3pmenko. — Mocksa : M3narensctBo FOpaiit, 2021.— 380c.—
(ITpodeccuonanpuoe  obpazomanue). —  ISBN 978-5-534-02266-7. —
TeKCT : 3JIEKTPOHHBII // OBC KOpaiir [cait]. —

URL: https://urait.ru/bcode/471177 (nara obpamenus: 19.04.2021).
4. Bansuckuii, C.1. EcTecTBO3HaHUE | YYEOHUK U MPAKTUKYM ISl CPEAHETO

npodeccuoHaIbHOTO oOpazoBanusi / C.1. BansHCKUM. —
M. : U3patensctBO FOpaiit, 2021. — 367c. — (IlpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-13604-3. - Tekcrt : 3IeKTPOHHBII //
OBC KOpaiir [caiiT]. — URL: https://urait.ru/viewer/estestvoznanie-
475028 (nara obOparenus: 26.04.2021).

5. JlaBpunenko, B.H. EctecTBo3HaHue ;| yueOHUK IUI CPEAHETO

npodeccuoHaibHOTO oOpa3zoBanusi / mox pen. B.H. JlaBpunenko — 5-e
u3M., nepepad. u gom. — Mocksa : U3narensctBo FOpaiit, 2021. — 462 ¢. —
ISBN 978-5-534-05090-5. - Tekcr : anexkrponnsiii // ObC FHOpaiit [caiiT]. —

URL: https://urait.ru/viewer/estestvoznanie-483424 (nata oOpameHus:
26.04.2021).
6. 'yceitxanoB, M.K. EctecTBo3Hanue : yueOHHUK 151 MIPAKTUKYM

1utst cpenHero npodeccuonansHoro obpazosanus / M.K. I'ycelixanoB. — 8-¢
u3M., mepepad. u gom. — Mocksa : U3znarensctBo FOpaiit, 2021. — 442 c. —

(ITpodeccnonansHOE o0pa3oBaHHe). — ISBN 978-5-534-00855-5. -

TekcT : 3JIeKTPOHHBIM // OBC KOpaiir [caiir]. — URL:
https://urait.ru/viewer/estestvoznanie-470065 (mata oOpareHus:
26.04.2021).

3.3 ConpoBoxkaeHue peajau3anuu 00pa3oBaTe/ibHOM MPOrPaMMBbI C
NPUMEeHEeHUEM IJIEKTPOHHOT0 00yUeHUS Y JUCTAHIMOHHBIX
00pa3oBaTeJbHbIX TEXHOJIOT Uil

OcBoeHne mporpaMMbl  MOXET TMPOBOAWTBECA C  NPUMCHCHHEM
JTUCTAHITMOHHBIX O0Opa3oBaTeabHBIX TexHojoruk (manee — JIOT) nmpu Hammuum
OOBEKTHBHBIX YBKHUTEIBHBIX MPUYUH H/WIH OOCTOATEIHCTB HEMPEOI0TUMON
cuitbl  (hopc-MaKOPHBIX OOCTOSTEIBCTB), MPEMSITCTBYIOMINX OO0YyYaIOIIUMCS
W/WJTY TIPETIOJaBaTe IsIM JIMYHO IPUCYTCTBOBATH MPU MPOBEICHNUN 3aHITHS.

B atom ciyuae gomyckaercsi ipOBOAUTH 3aHATHE YAAJIICHHO B COOTBETCTBUU
C paclucaHuheM, YTBEPXKICHHBIM 3aMECTHUTEJIEM JUPEKTOpa KOJUIeIKa,
OTBETCTBEHHBIM 3a y4eOHyr0 pabory Ha matrdpopmax MS Teams
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(npeanouturensHo), GoogleClassroom, Zoom, Teamlink, SIKmacc u mpoune
(TIpH COTTIaCOBaHHUHU C PYKOBOJCTBOM).

MecTtoM pasMmenieHHsi JOKYMEHTOB M HWH(OpMAIMU SIBISCTCSA JIHYHBIN
KaOWHET WK 3JIEKTPOHHAS 1I0YTa 00YyYarOIIerocs.

HpI/IMGHHGMBIC HHCTPYMCHTBI JOJIKHBI

o0OecrieynBaTh HEMPEPHIBHYIO

ayJIuo- U BUACOTPAHCIIAINIO B PEKUME peaTbHOTO BPEMEHH.
Ccputka (id ampec) 3apaHee JOBOJUTCS TIpEIOJaBaTeieM JI0 CBEICHUS

00yyarommxcs.

4. KOHTPOJIb U OIIEHKA PE3YJIbBTATOB OCBOEHUA

JTUCHUATIIMHBI

Kputepun onenkn

MeToabl OIEHKH

Pe3yabTaThl 00yYeHHs
B pe3yibTare OCBOEHUS
JHACIUATUINHEL oOyuarouiics

JIOJDKCH 3HATD:

— O TIEJOCTHOH COBPEMEHHOM
€CTECTBEHHO-HAy4YHOHN
KapTUHE MHpa, O TIPUPOJIC KaK
€JTMHOM IEJIOCTHOM CHCTEME, O
B3aHMOCBSI3U YeJI0BeKa,
Npupobl W 00IecTBa, o
MIPOCTPAHCTBEHHO-BPEMEHHBIX
Macmrabax BcenenHoi;

- HaI/I6OJ'I€€ BAXXHBIC OTKPBITUA U
JIOCTHIKEHUS B obmactu
€CTCCTBO3HAHNU, ITOBJIHUABIINX
Ha 3BOJIIOIUIO IPEICTAaBICHUM
O TpUpPOJE, HA pa3BUTHE
TEXHUKH M TEXHOJIOTHIi;

— HayyHble METOJAbl TO3HAHUS
TIPUPOJIBI u cpencTBa
W3y4YEHUs Merammpa,
MaKpoMHpa U MUKPOMUDA;

yMeThb:

— TMPUMEHSATH
€CTECTBCHHOHAYYHBIC 3HAHHS
TUISt 0OBSICHCHUS
OKPYKAKOIINX SIBJICHU,
COXpaHEHHUS 3JI0pOBbBS,
obOecrieuennss  0€30MMaCHOCTH
KU3HEICATSILHOCTH,
OCpEe)KHOTO  OTHONICHHS K
IpUPOJIE, paroHaIbHOTO
TIPUPOJIOTIONBE30BAHUS, a
TAaK)K€  BBIMOJHEHUS  POJH
TPaMOTHOTO TTOTPEOUTEIIS;

— MPUMEHSTh TIpUEMBbI

— TpaaunuoHHasA
OamibHas CHCTEMA,

Texkymmii KOHTPOJIb:
—  YCTHBIU OIIPOC;
— pelieHHe 3a/1ay;
—  BBINOJIHEHHE

3aJJaHNMH;

— COCTaBJICHHE
YpPaBHEHUU U
BBITIOJTHEHUE
pacueToB 110 HUM;

—  BBINOJHEHUE
OTYETOB 110
MPAKTUYECKUM
paboTtam;

— 3ammra
MPaKTUYECKUX
pa0or;

IIpome:xxyTouHast
aTTecTanus:

- muddepeHMpOoBaHHBIN
3auer;
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C€CTCCTB eHHOHay‘-IHI:IX

HaOJIIOIEHUH, OIILITOB
HCCICIOBAHNNA W OIICHKH
JIOCTOBEPHOCTH  ITOJTYYEHHBIX

PE3YIIbTATOB;
MOJIb30BAThCS  TOHSITHWHBIM
anmapaTom €CTECTBEHHBIX
HayK, IMO3BOJISIIONIMM IO3HATh
MHUp, Yy4acTBOBATh B
JTUCKYCCHSX 1o
€CTeCTBEHHOHAYYHBIM
BOIIpOCaM, UCIIOJIb30BATh
pa3uyHbIe UCTOYHUKHU
uH(OpMAIUU JIsT TIOATOTOBKHU
COOCTBEHHBIX pabor,
KPUTUYECKH  OTHOCHUTBCS K
COOOIIEHUAM CMU,
COJIEpIKaIIAM HAy4YHYIO
nHpopMaIuo;

MOHUMATh 3HaYHMOCTb

CCTCCTBCHHOHAYYHOI'O 3HAaHUWA
JJIA Kaxxaoro YCJIOBCKaA,

HE3aBHCUMO oT ero
npodeccnoHanbHOM
NEeSITEIbHOCTH, pasnuyaTh

(bakTbl ¥ OLEHKU, CPaBHUBATH
OILICHOYHBIC BBIBOAbI, BUICTH
UX CBS3b C  KPUTEPUSMHU
OLIEHOK U CBA3b KPUTEPUEB C
OIPENCIICHHON CUCTEMOM
LIEHHOCTEM.
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