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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN TPOTPAMMBI YYEBHOM
JAUCHUITJINHBI
9K.OY/1.03.1 EcTecTBO3HAHME

1.1. Mecto AUCHMIUIMHBI B  CTPYKType OCHOBHOH mnpodgeccHOHAIbHOMI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYuebnas mucrurumaa DK.OV][.03.1 EcrecTBo3HaHUE SBISETCS JIEKTUBHBIM KYPCOM,
OTHOCHUTCS K TipeaMmeTHo obnactu «EcrtectBennble Haykm» PI'OC cpemnero oOimero
o0OpazoBaHusl.

O6meo6pazoBarenbHas yueOHas qucuuminaa IK.OV][.03.1 EcrecTBo3HaHue n3ydaercs
B o0OmeobpazoBatenbHoM nukie ydeOHoro turana OITOIT CITO mo cmenumansrOocTH 23.02.01
Opranuzaiys nepeBo30K U yrpaBjieHHe Ha TpaHcropTe (10 BUaaM) Ha 0a3e OCHOBHOTO OOIIETo
o0pa3oBaHUs C MOIy4YeHUEM cpeaHero odmiero oopazosanus (ITTICC3).

B yueOnpix mmanax [IIICC3 wMecro yueOHoM muctumamabl  OK.OVY].03.1
EctecTBo3HaHMe - B cocTaBe OOIICOOpa30BATEIBHBIX YYEOHBIX ITUCIUIUIMH 110 BBIOODY,
dopmupyeMbix U3 00s3aTenbHbIX TOpeaMeTHbIx obmacteit OI'OC  cpennero oOmiero
o0Opa3oBaHusl.

Pabouas mporpamma ydeOHOW TUCHHIUIMHBI pa3paboTaHa Ha OCHOBE (eaepaabHOTO
rOCYJapCTBEHHOTO O00pa30BaTEIbHOTO CTaHJapTa CcpeaHero oomiero oobpa3zoBanus (YTB.
npukazoM MunucrepcTBa obpazoBanus U Hayku PO ot 17.05.2012 r. Ne413).

1.2. Heap u njiaHupyeMblie pe3yJibTAThl 0CBOEHUS I CUMIJIMHBI:

Conepxkannie pabouell mporpaMmbl  OOIIE00pPA30BATENFHON yYEOHOM JUCIUTIIMHBI
OK.OVY/1.03.1 EcrecTBO3HaHME HAIPABJIEHO HA JOCTUKEHUE CIEAYIOIINX HesIeH:

- OCBOCHHE 3HAHMI O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHE MHpPa M METO/Aax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOolee BaXXHBIMU UACSIMH M JOCTHKECHUSIMU
€CTECTBO3HAHMS, OKa3aBIIIUMH OTIPEACIISIONICe BIMSIHIE Ha pa3BUTHE TEXHUKU U TEXHOJOTHUH;

- OBNQJICHHE YMEHHUSMHU MPUMEHSITh TMOTyYeHHbIC 3HAHHS A1 OOBSICHEHUS SIBICHUN
OKPY’KaIOIIET0 MHpPA, BOCTIPUATHS WH(POPMAIMK €CTECTBEHHO-HAYYHOTO M MPOQPECCHOHAIBHO
3HAQUMMOTO COJIEP’KaHUs; pa3BUTHE WHTEUIEKTYalbHBIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTHYECKOTO MBIIUJICHUS B XOJ€ MPOBEACHUS NMPOCTEHIITUX MCCIICIOBAHUM, aHaIM3a SBJICHUH,
BOCTIPUATHS U MHTEPIIPETAIIUU €CTECTBEHHO-HAYYHON HH(POpMAIUY;

- BOCHHUTaHUE YOEXKIECHHOCTH B BO3MOXKHOCTH TIO3HAHMS 3aKOHHOW TMPHUPOIBI U
WCIIONIb30BaHUsl JOCTHKEHUI €CTECTBEHHBIX HAyK AJI Pa3BUTHUS IUBWIM3AIMH U TOBBIIICHUS
KauyeCTBa JKU3HH;

- MPUMEHEHHE ECTECTBEHHO-HAyYHBIX 3HAHUI B MPOQECCHOHAIBHON NEATEIbHOCTH U
MOBCETHEBHOM J>KM3HU JUIsl oOecrieueHuss Oe30MacHOCTH KU3HENEATETbHOCTH; T'PAaMOTHOTO
HCIIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 3J0POBbSI, OKPYKAIOIIEH CPEbI.

OcBoenne coxepxkanust  yueOHOW  aumcrumumasl  OK.OVY].03.1 EcrectBo3nanue
obecrnevynBaeT JOCTUKEHHE 00YJIAIOIIUMHUCS CIEIYIONINX Pe3yJIbTATOB:

JInyHOCTHBIE: MeTanpeamMeTHble: IIpeameTHbIe:
J1 - poccuiickyto | M1 - ymeHue | ba3oBblil ypOBEHBb
IPAXKJAHCKYI0 HMJIEHTHYHOCTb, | CaMOCTOSATEIbHO I11 - chopmupoBaHHOCTH
MIaTPUOTHU3M,  YBaXXEHUE K | ONPEHEIATh LU | IPEICTaBICHUN 0
CBOEMY  HApoay, UYBCTBA | JIE€ATEIBHOCTH U COCTABIIATH | LEIOCTHOM COBPEMEHHOM
OTBETCTBEHHOCTH nepes | IUIaHbI JeATEIbHOCTH; | €CTECTBEHHOHAYy4YHOU
Ponunoii, TOpAOCTH 3a CBOM | CaMOCTOSATEIBHO KapTUHE MHpA, O MPUPOJIE
Kpaii, cCBOI0 PonuHy, NpoluIoe | OCyIIECTBIIATH, KaK €IMHOM LEJIOCTHOU
u HACTOsIIeEe | KOHTPOJIMPOBATH U | CHCTEME, O B3aHMOCBSI3H
MHOTI'OHALIMOHAJILHOTO HAapoJa | KOPPEKTUPOBATh YeJI0BEeKa, IPUPOABI U
Poccun, YBa)KCHUE | NEATEIbHOCTB; o01iecTBa; 0
rOCYAApCTBEHHBIX CHUMBOJIOB | MCIOJIb30BaTh BCE | MPOCTPAHCTBEHHO-




(repO, dutar, rumH);

JI2 - rpa)kIaHCKyr0 IMO3ULUIO
KaK aKTHBHOTO "
OTBETCTBEHHOTO qrieHa
POCCHICKOTO o01ecTsna,
OCO3HAIOIIETO CBOU
KOHCTHUTYLIMOHHBIC TIpaBa W
0053aHHOCTH,  YBa)KaIOIIETO
3aKOH W HPaBOIOPSJIOK,
o0ajaromero qyBCTBOM
COOCTBEHHOTO  JOCTOMHCTBA,
OCO3HAaHHO  MPUHHMAIOIIETO
TpaaULUOHHbIE
HaIMOHAJIbHBIC u
o01eyenoBeyeckue
I'YMaHHCTHYECKUE u
JIEMOKpaTHYECKUE [IEHHOCTH;
JI3 - rOTOBHOCTbH K CIIy>KEHUIO
OTteuecTBy, €ro 3aIIUTE;

J4 - cdopmMupoBaHHOCTD
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUS

YPOBHIO
HayKH u
0O0IIeCTBEHHOM MPAKTUKH,
OCHOBAaHHOTO Ha  JMalore
KYJIBTYpP, @ TaKXKe Pa3IUIHbBIX
bopm OOIIIECTBEHHOTO
CO3HAHUS, OCO3HAHHUE CBOETO
MecTa B  MOJHUKYIBTYPHOM
MHUpE;

JI5 -  chopMupoBaHHOCTH
OCHOB CaMOpa3BUTHUS "
CaMOBOCITUTaHUS B
COOTBETCTBUU c
o0I1IeueI0BeYECKUMU
IEHHOCTSMH W HJealaMu
IpaxaaHCKOTO o011ecTBa;
TOTOBHOCTh M CITOCOOHOCTBH K
CaMOCTOSITEIILHOH,
TBOPYECKON M OTBETCTBEHHOM
JeSITeNbHOCTH,

JI6 - TonepaHTHOE CO3HAHHUE U
MOBEJICHUE B
MOJIUKYTBTYPHOM MUpE,
TOTOBHOCTh U  CIIOCOOHOCTH
BECTH JIHAJOT C JPYTUMH
JTIOJBMHU, JOCTUTaThb B HEM
B3aMMOITOHMUMAHHMsI, HaXOJHUTh
o0miye 1menu U COTPYAHHYATH
TUISE ux JOCTUKEHHUSI,
CIOCOOHOCTh TPOTHBOCTOSITH

BO3MOXXHBIE PECYPCHl ISt
JTOCTHKEHUSI

MIOCTABJICHHBIX ILENed U
peanuzanuu MJIAHOB
NEeSTeNIbHOCTH;,  BBIOMpATH
YCHEIIHbIE CTPAaTETHU B

Pa3IMYHBIX CUTYaIUAX;

M2 - ymeHue npoayKTHBHO
oOmarecs u
B3aUMO/ICVICTBOBATh B
nporecce COBMECTHOM
NEeSATENIbHOCTH, YYHUTHIBAThH
MO3UIUN IpYTUx
YYaCTHUKOB JCSITEIHLHOCTH,
3¢ pexTUBHO paspemiath
KOH(JIMKTHI,

M3 - BiajgeHue HaBBIKaMU
MO3HABATEIbHOM, yueOHO-
HCCIIEA0BATENbCKON 51
MPOEKTHON JesITeNbHOCTH,
HaBBIKaMU paspenieHus
npobJieM; CIOCOOHOCTh H
TOTOBHOCTB K
CaMOCTOSITEILHOMY TIOUCKY
METOJIOB pelIeHus
MIPAKTUYECKUX 3ajad,
MPUMEHCHHUIO  Pa3JIMYHBIX
METOJIOB TIO3HAHMS,

M4 - TOTOBHOCTE U
CIIOCOOHOCTH K
CaMOCTOSTEILHOMI
UH(pOpPMAaIMOHHO-
MO3HAaBaTEeILHOMN
JEATeIbHOCTH,  BJIaJICHUE
HaBBIKAMH TOJTyYCHUS
HEOO0XO0IMMO
nHpOpMaUu U3 CIOBapeu
pa3HbIX THUIOB, YMEHHE
OpPUEHTUPOBATHCS B
pa3IMYHbBIX HUCTOYHHKAX
nH()OpPMAIMN, KPUTHYECKU
OIICHUBATh u
WHTEPIPETHPOBATH
uH(pOpMaIHnIo,

MOJIy4aeMYI0 U3 Pa3IMuHbIX
HCTOYHUKOB;

M35 - ymMeHue ucnoiab30BaTh
CpeacTBa
MH(OPMALIMOHHBIX nu
KOMMYHHKAI[MOHHBIX
texHoyoruii (manmee - UKT)
B PEIICHUU KOTHUTUBHBIX,

BPEMEHHBIX  MacmTadbax
Bcenennolii;

I12 - BmameHue 3HAHUAMU O
Hauoboee BayKHBIX
OTKPBITHSX n
IOCTIDKEHHSAX B 00JacTa
€CTECTBO3HAHU,
MMOBIUSBIINX Ha

HBOJIIOLIMIO TPECTaBICHUN
0 TpUpOAE, HAa pa3BUTHE
TEXHHUKHU U TEXHOJIOTHii;

I13 - cdopmupoBaHHOCTH
YMEHHUSI MPUMEHSITD
€CTECTBCHHOHAYYHBIC
3HaHUA IS OOBSCHEHUS
OKpYXarolNX  SIBJICHHI,
COXpaHEHUS 3JI0pOBBS,
obecrnieueHus
0e301macHOCTH
JKU3ZHENEATEIILHOCTH,
OEpeKHOTO OTHOUIEHUS K
pPUPOJE, PALMOHAIBHOTO
PUPOJIONIONB30BAHMSA, A
TaKk)K€ BBIIIOJIHEHUS POJIU
IrPaMOTHOI'O IOTPEOUTEIIS;
[14 - chopmupoBaHHOCTH
IIPEACTABJIICHUI O HAYYHOM

METO/IE MMO3HAHUS
NpUpOABl MU CPENCTBAX
W3y4YEHUS Merammpa,
MaKpOMHUpa U MUKPOMHDA;
BJIaJICHUE prueMaMu
€CTECTBEHHOHAYYHBIX
HaOJIIOIEHUH, OILITOB
HUCCIICIOBAHNN W OIIEHKH
JIOCTOBEPHOCTH
MOJYYECHHBIX PE3YJIbTATOB;
I15 - BJIAaJCHUE
MOHATUMUHBIM  anmapaTtom
€CTECTBECHHBIX HayK,

MO3BOJISIONIAM  TI03HABATh
MHUp,  y4acTBOBaTbh B
JIMCKYCCHSIX o
€CTECTBEHHOHAYYHBIM
BOTIPOCaM,  HCIIOJIb30BaTh
pa3nuyHbIe UCTOYHUKHU
uH(popManun JUTSt
MOJTOTOBKH COOCTBEHHBIX
pabor, KPUTHYECKH
OTHOCHUTBCS K COOOIIEHUSIM
CMU, COJIepIKAIIUM
HAYYHYIO HH()OPMAIIHUIO;




HIEO0JIOTHI IKCTPEMH3Ma,
HaI[MOHANMN3Ma, KceHohoouw,
JUCKPUMHUHALIUN 110
COIMAJIbHBIM, PEIUTHO3HBIM,
PacoBbIM, HAI[MOHAJILHBIM
MpHU3HAKaM u JIPYTUM
HEraTUBHBIM COLIMAIBLHBIM
SIBIICHUSIM;

JI7 - HaBBIKK COTPYAHUYECTBA

CO CBep CTHHKaMH, OCThbMHU
MJIaIIIETO BO3pacTa,
B3pOCIJIBIMU B
00pa3oBaTeabHOM,

00I11IECTBEHHO ITOJIC3HOM,

y4eOHO-UCCIIeI0BATENbCKOM,
MPOCKTHOM M JPYruxX BHIAX
JeITEIbHOCTH;

JI8 - HpaBCTBEHHOE CO3HAHUE
M TIOBEJCHHE HAa OCHOBE
YCBOGHHUS OOIIEYEIOBEYECKUX
IIEHHOCTEH;

JI9 - TOTOBHOCTh u
CIIOCOOHOCTH K 00pa3oBaHUIO,

B TOM qHcIe
caM000pa30BaHuUIo, Ha
NPOTSDKEHUM  BCEH  JKU3HU;

CO3HATENILHOE OTHOIICHHE K
HEMpephIBHOMY 00pa30BaHUIO
KaKk  YCJIOBHIO  YCIICIIHOH
npodeccnoHanbHOM "
00IIECTBEHHOMN EATENLHOCTH;
JI10 - 3CTETUYECKOE
OTHOIICHUEC K MI/Ipy, BKJIFO4Yas
ACTETUKY ObITa, HAYYHOTO H

TEXHUYECKOIO0  TBOpPYECTBA,
cropra, OO0IIEeCTBEHHBIX
OTHOIIICHHH;

J11 - MIPUHATHE u
peanuzanuo LIEHHOCTEMN
310pOBOTO ¥ 0€30IacHOro

oOpasa *HU3HHU, TOTPEOHOCTH B
¢buznyeckom
CaMOCOBEPIICHCTBOBAHHH,

3aHSATHUAX CHIOPTHUBHO-
03JI0POBUTEIBHOU
JeSITEIbHOCThIO,  HEMPUSATHE
BPCIHBIX IMPUBBIYCK: KYPCHUA,
yIOTpeOICHHS AJIKOTOJIS,
HAapKOTHUKOB;

J12 - OepexHoe,
OTBETCTBEHHOE u

KOMIICTCHTHOC OTHOIICHHE K

KOMMYHHKATHBHBIX 5
OpPTaHM3AIMOHHBIX 337a4 C
coOiroieHneM TpeOOBaHMIA

PrOHOMUKH, TEXHUKU
0€30MaCHOCTH,  TUTHEHBI,
pecypcocoepekenus,
MPAaBOBBIX W  ITUYECKHUX
HOPM, HOpM
nH(pOpPMaITMOHHOM
0e30IMacHOCTH;

M6 - ymeHue omnpeneisTh

HazHaueHUE ¢ (PYHKIUHU
pasMyHBIX  COLMAIbHBIX
WHCTHUTYTOB,;

M7 - YMEHUE

CaMOCTOSTEJIBHO OLICHUBATh
U TpPUHUMATh PEIICHMUS,
ONPEACIISIIOIINE CTPATETUIO
MOBEJACHUA, C  YYETOM
IPaKJIAHCKUX u
HPaBCTBCHHBIX HGHHOCTCfI;
MS - BiasieHHe S3bIKOBBIMU
CpPEACTBAMM - YMEHUE SICHO,
JIOTUYHO W TOYHO HU3JIaraTh
CBOIO TOYKY 3pEHUs,
WCIIONb30BaTh aJ€KBaTHBIC
SI3BIKOBBIE CPEJICTBA;

M9 - BrnageHue HaBBIKAMU
MO3HABATEJIbHOMN
pedaekcun Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUUA H
MBICIIUTEIIbHBIX MPOLIECCOB,
170.¢ pe3yiIbTaToB 5
OCHOBaHMM, TPAHMI] CBOETO
3HaHUA U HE3HAHUA, HOBBIX
MO3HABATENIbHBIX 3aJa4 |
CpCACTB UX NOCTHUIKCHUS.

I16 - cdhopmMupoBaHHOCTH
yMEHUH [IOHUMAaThb
3HAYUMOCTh
€CTECTBEHHOHAYYHOTO
3HaHUA I KaXJI0ro
YeJIOBeKa, HE3aBUCUMO OT
ero  npodeccruoHalIbHOI
JIeATETbHOCTH, pPa3Invarh
(bakThl u OILICHKH,
CpaBHUBATh  OLICHOYHBIC
BBIBOJIbI, BUJETh HX CBS3b
C KpUTEpPUSIMU OLICHOK U

CBS3b KpUTEpHUEB c
ONPEAECIEHHON  CHUCTEMOM
IEHHOCTEMH.




buzmIecKkomy "
MICUXOJOTHIECKOMY
3JI0pOBBIO, KaK
COOCTBEHHOMY, TaK U JPYTUX
JMOJe, yMEHHE OKa3bIBaTh
MIEPBYIO TOMOIIIb;

JI13 - oco3HaHHBI BBIOOP
Oyaymeit  mpodeccun U
BO3MOXXHOCTEHl  peayu3ainuu
COOCTBEHHBIX KU3HEHHBIX
IJIAHOB; OTHOIIICHUE K
npodeccrnoHaTBEHOM
NeSITeNIbHOCTH KaK
BO3MOXXHOCTH  y4acTus B
pelieHun JINYHBIX,
0OI1IECTBEHHBIX,
rOCy/1apCTBEHHBIX,
OOIICHAIIMOHATBHBIX
pooem;

J14 - chopMHUpPOBAHHOCTH
9KOJIOTHYECKOTO  MBINIICHHSI,
MMOHUMAaHHUS BIIUSTHUS
COLMATTbHO-9KOHOMHYECKUX
MPOLIECCOB  Ha  COCTOSIHHE
NPUPOAHON W  COUHAIBHOU
cpelnbl; MpUOOpPETeHHE OIbITa
9KOJIOTO-HANPAaBICHHON
NeSITeNbHOCTH;

J15 - OTBETCTBEHHOE
OTHOIIEHHE K  CO3JaHHI0
CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSITHS [eHHOCTeH
CEMEMHOM )KU3HH.

JIn4HOCTHBIE pe3y/IbTaThl
peajin3aluu NPorpaMMbl BOCHUTAHUA
(Oeckpunmopwi)

Koa JM4HOCTHBIX
pe3yabTaToB peaiu3anumn
NPOrpaMMbl BOCIIUTAHUS

[IposiBnsrOIMi ~ aKTUBHYIO  TPaXIAAHCKYIO MIO3ULMIO,
JEMOHCTPUPYIOLIUIN IIPUBEPKEHHOCTD PUHILIAIIAM YECTHOCTH,
MOPSIIOYHOCTH, OTKPBITOCTH, 3KOHOMMYECKHM aKTHUBHBIM U
Y4aCTBYIOIIMM B  CTYJAEHUYECKOM U  TEPPUTOPHUAIBHOM
CaMOYTIpaBJIECHWH, B  TOM  YHCI€  Ha  YCIOBUSAX
JNOOpOBOJIBUECTBA, MPOAYKTHBHO B3aUMOJCHCTBYIOIIUN U
YYaCTBYIOIIMH B IEATEIbHOCTH OOIIECTBEHHBIX OpraHU3aIlHii.

JIP 2

IIpostBisromUi U JEMOHCTPUPYIOLIUN YBaXEHUE K JIIOASAM
TpyJa, OCO3HAIOUIMII I[IEHHOCTh COOCTBEHHOrO  Tpyja.
Crpemsuuiics Kk GOpMUPOBAaHHIO B CETEBOW Cpesie TMYHOCTHO
u  1podeCcCHOHATHPHOTO  KOHCTPYKTHBHOTO  «IIHU(POBOTO
craenay.

JIP 4

Colmroaromuyid ¥ MponaraHJIupyrOIIUi MpaBwuiia 310pOBOTO U
Oe3omacHOro obpasza KHU3HH, CIOpPTa; MPETYNPEkKTAIOLIHI
00 TIPEOJIOJICBAIONINK 3aBUCUMOCTH OT aJIKOTOJIsA, Tabaka,

JIP 9




IICUXOAaKTUBHBIX  BEIIECTB, Aa3apTHBIX WIP WU  T.0.
Coxpanstomuit IICUXOJIOTUYECKYIO YCTOWYHUBOCTD B
CUTYaTUBHO CJIOKHBIX WM CTPEMUTENBHO MEHSIOIIHXCS
CUTYyalUsX.

[Tprobperenne 00yyarOUMMUCS COLUATBHO 3HAYMMbBIX 3HAHUI
0 MpaBUJIaX BEJCHHS IKOJOTHIECKOr0 00pa3a ,KU3HU O HOpMax
U TPaJULUAX TPYIAOBOH NIEATEIHHOCTH YEJIOBEKa O HOpMax M
TPaAUIUSAX TIOBEACHUS 4YEJIOBEKA B MHOTOHAI[MOHAIBHOM,
MHOTOKYJIBTYPHOM O0IIIECTBE.

JIP 16

[Tony4yenne o0y4aroIIMMUC BO3MOXKHOCTH CAMOPACKPBITUS U
camopeanu3anus JMYHOCTH.

JIP 23

OcCyniecTBISIFOIIUA TIOUCK W HCIOJb30BaHUE WH(POPMAIINH,
HeoOXomuMol it 3P(PEKTUBHOTO BBIMOJHCHUS Pa3IMIHBIX
3aj1a4, MPO(HEeCCHOHAILHOTO U JINYHOCTHOTO Pa3BUTHSL.

JIP 30




2. CTPYKTYPA ¥ COAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM NMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Bun yuyeOHo# padoThI Oo0beMm B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 175
B TOM YHCIIE:
TEOpETHUECKOe 00yUueHue 95
NPAaKTUYECKHUE 3aHATHS 8
nabopaTopHbIe pabOTHI 14
caMOCTOsTEeNIbHas paboTa 58

Ilpomesricymounan ammecmanus é ghopme oupghepenyuposannozo 3auema - 2 cemecmp




2.2. TemaTnyeckuii miiaH u cogepxxkanne yueonou nucuunianubl IK.OY/1.03.1 EcrecTtBo3HaHue

Koawr JI, M, I1
pe3yabTaros, JIP,
¢popmupoBanmnio
HaumeHoBaHue Conep:kanue y4eOHOIro MaTepuasa u NPaAaKTHYECKHe 3aHSTHS, CAMOCTOATEILHAS Oo0bem B KOTOpBIX
pa3esioB U TeM pabota o0yuaommxcs yacax
CImocoo0cTByeT
3JIEMEHT
MPOrpamMMBbl
1 2 3 4
1 cemecmp 34
PU3UKA 86
BBenenne 3
Coaep:xxanue yueOHOro MaTepuaJia 2 JI1 - JI15
Ousuka — (yHIaMEeHTaNbHAs HayKa O MpHupoje. EcTecTBeHHO-HAyYHBIH METOJ MO3HAHUS, M1-M9
€ro BO3MOKHOCTH U I'PaHULbl IPUMEHUMOCTH. IT1 - I16
EnuHCTBO 3aKOHOB NMpUPOABI U cocTaBa BemiecTBa Bo BcenenHoil. OTKpeITUS B QU3HKE — JP2
OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTUU IIPOU3BOJICTBA. JP 9
CamocrositeibHast padora Ne 1 1 JIP 23
[ToaroroBka pedepaToB, MPE3EHTAIHI 10 TEMaM: JIP 30
1. Marepus, popmbl ee IBUKEHUS U CYIIECTBOBAHHUS.
2. IlepBslii pycckuii akagemuk M.B.JlomoHOCOB.
3. MckyccTBO M mpotiecc Mo3HaHMsL.
Pasznen 1. 18
Mexanuka
Tema 1.1. 6
Kunemarnka Copepxxanue yyeOHOIro MaTepuasa 4 JI1 - JI15
Mexannueckoe asmxenue. Cucrema orcuera. Tpaekropus neuxenus. Ilyrs. Ilepemenienne. MI1 - M9
PaBHOMepHOE mnpsmonuHeiiHOe nBHkeHHE. CKOpocTh. OTHOCHUTENBHOCTH MEXAHMUYECKOTO I11 - 116
JBWKEHHs. 3aKOH CIIOkKeHus1 ckopoctedl. CpenHsis CKOpPOCTh MNpHU HEPABHOMEPHOM JIP 2
JBWKEHUHM. MrHOBEHHass CKOpPOCTb. PaBHOYCKOpEHHOE MPSAMOJIMHENHOE [BUXKCHUE. JP9
VYckopenne. CBOOOAHOE TTaJIeHUE TE. JIP 23
JleMOHCTpanun JIP 30

OTHOCUTEIHFHOCTh MEXaHHISCKOTO JABHKCHUSI.
Buasl MexaHHUECKOTO IBHKSHUS.




CamocrosiTesbHasi padora Ne 2
Pemenue 3agau no reme.

Tema 1.2. Iunamuka

[ep}

Conep:xanue yueOHOro MaTepuaJia

Macca u cwia. BzaumopeiictBue Ten. 3akoHbl JuHAaMUKU. Cuibl B OpUpojie. 3aKOH
BCEMHUPHOTO TATOTECHHUS.

JdemMoHcTpauMu

HNHepTHOCTH TelL.

3aBUCUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl U CUJIbI, IEUCTBYIOILIEH Ha TEJO.

PaBeHCTBO M IPOTUBOIOJIOKHOCTH HAMPABJICHUS CUJT JICHCTBUS U TPOTUBOICHCTBHS.
HeBecoMocTb.

Jladoparopnasi padora Ne 1
VccnenoBaHre 3aBUCUMOCTH CUJIBI TPEHHSI OT Beca TeJa.

CamocrositeibHas padora Ne 3
Pemenue 3amad no reme.

Tema 1.3. 3akoHbI
COXpaHeHHs B
MeEXaHUuKe

[op}

Conep:xxanue yueOHOro MaTepuaJia

Nmnynbe Tena. 3akoH cOoXpaHEHUs UMIyibca. PeakTUBHOe JBM)KeHHE. MexaHUyecKas
pabora. MomHocTh. Mexanuueckas »Heprus. Kunermueckas sHeprus. Kunermueckas
sHeprus u pabora. [ToreHnManbHas >HEPrusi B IPaBUTALMOHHOM IoJie. 3aKOH COXPaHEHMS
ITOJIHOM MEXaHUYECKON YHEPTUU.

JleMoHCTpanuu

PeaktuBHOE IBIKEHHE, MOJIETH PAKETHI.

V3MeHeHne SHepruu NpHu COBEpIIEHUH paboThI.

CamocrosiTesibHas paGora Ne 4
Pemrenue 3agad mo reme.

JI1 - JI15

M1 -M9

I11 - I16
JIP 2
JIP 9
JIP 23
JIP 30

Pasnea 2. OcHOBBI
MOJIEKYJISAPHOMI
busuku "
TEePMOIUHAMUKH

Tema 2.1.

13




MogexkyasipHas Conep:kanue y4eOHOT0 MaTepuaJia 9 JI1 - JI15

(pusuka AToMucTHYECKas] TEOpHUsi CTPOCHHs BellecTBa. HaOmrofeHuss U ONbITHI, MOATBEPKIAIOIINE M1 -M9
aTOMHO-MOJIEKYJIIPHOE CTpPOEHHE BellecTBa. Macchl W pa3Mmepbl MoOJeKyl. TermoBoe I11 - 16
JIBU)KEHUE YacTHUILl BellecTBa. bpoyHoBcKoe nBHkeHue. MneanbHblid ra3. Temieparypa kak JIP 2
Mepa CpeHEed KUHETHUYECKOHW SHEpPruu 4YacTHUIll. YPaBHEHUE COCTOSHUSI HMJICAIBHOTO Ta3a. JIP 9
Mogens xuakoctd. lloBepXHOCTHOE HaTsSKEHHE W CcMauyuBaHue. Kpucramnmyeckue u JIP 23
aMop(gHBbIC BEIIECTBA. JIP 30
JleMoOHCTpaLuu
JIBukeHre OpOyHOBCKHUX YaCTHII.
Auddysus.
SIBneHns MOBEPXHOCTHOIO HATSYKEHUS U CMaYMBAHMSL.
Kpucramisl, amopdHbIe BemecTBa, )UIKOKPUCTALTNIECKUE TEIa.
CamocrositesibHas padora Ne 5 4
Pemenne 3amad no reme.

2 cemecmp 141

Tema 2.2. 6

Tepmoaunamuka Copaepxxanue ydyeOHOro MaTepuasa 4 JI1 - JI15
BuyTpennss sHeprus. PaGota W TeminooTnaya Kak CHOCOObI M3MEHEHHUS BHYTpPEHHeEH M1 -M9
sHeprud. [1epBblil 3aKOH TEPMOIMHAMUKH. TeII0BbIE MAIIMHBI U UX TPUMEHEHUE. I11 - I16
JdemoHcTpauus JIP 2
V3MeHeHne BHYTPEHHEH dSHEpruu Tell IpU COBEPIICHUH paOOTHI. JP9
CamocrositeibHass padora Ne 6 2 JIP 23
Pemenue 3amay mo teme. JIP 30

Pasgnen 3. OcHOBBI 19

3J1eKTPOAUHAMUKH B

Tema 3.1. 6

JJIEKTPOCTATHKA Conep:xxanue yueOHOro MaTepuaJia 4 JIT - JI15
B3aumoneiicTBue  3apsKEHHBIX —TEJ.  OJIEKTPUYECKHM  3apsA. 3akoH  COXpaHEHMs M1 -M9
3JIEKTPUYECKOro 3apsaa. 3akoH KyinoHa. DIeKTpocTaTHYECKOe To0Jie, €ro OCHOBHBIE I11 - 16
XapaKTEPUCTUKU U CBSI3b MEXAY HUMH. JIP 2
JeMoHCTpauMu JIP 9
DneKkTpuszanus Ted. JIP 23
B3anmoneiicTBre 3apsyKEHHBIX TEIL. JIP 30
CamocrtositenbHast padota Ne 7 2

Pemmenue 3amay mo teMe.




Tema 3.2 6

IlocTosiHHBIH TOK Cozep:xanue y4eGHOro MaTepuaia 2 JI1 - J115
[TocrossuHbll  3yexkTpuyeckuit  Tok. Cuia  TOKa, HaNpsDKEHHE, — DIIEKTPUUECKOE M1 - M9
conpoTuBiieHue. 3akoH OMa JJig y4acTKa JIEKTPUUECKOM 1enHu. I11 - T16
JdemoHcTpauus JIP 2
HarpeBanue npoBOJJHUKOB C TOKOM. JIP9
JlaGoparopHasi padora Ne 2 2 JIP 23
COopka SJEKTPUYECKON IIeNH, M3MEPEHUE CHJIBI TOKAa W HAMPSDHKEHHS Ha €€ Pa3IMYHBIX JIP 30
y4acTKax.
CamocrosiTesibHas padora Ne 8 2
Pemenue 3ana4 no teme.

Tema 3.3. 7

MarnutHoe nose Copepxanue yueOHOIro MaTepuasa 4 JI1 - JI15
MarHutHoe TOJ€ U €ro OCHOBHBIE XapaKTepUCTUKH. JleiCTBME MarHUTHOTO IOJIA Ha M1 -M9
MPOBOJIHUK C TOKOM. 3aKOH Amrepa. DJIEeKTpOABUTraTENb. SIBICHUE 3JIEKTPOMArHUTHOM I11 - T16
UHIYKIUU. JIP 2
JleMoHCTpanun JIP 9
OneIT OpcTena. JIP 23
B3aumoseiicTBue NpoBOIHUKOB C TOKOM. JIP 30
JleiicTBrEe MarHUTHOTO TIOJISL HA TIPOBOJIHUK C TOKOM.
Pabota anexTpoaBurarens.
SIBeHME HNEKTPOMArHUTHOM MHIYKIIHH.
CamocrosiTesibHas padora Ne 9 3
Pemenue 3aau no reme.

Paznen 4. Koneoanus 18

U _BOJIHbI

Tema 4.1. 6

Mexannveckue Conep:xaHue y4eGHOr0o MaTepHasia 2 JI1 - JI15

KOJIeOaHus M BOJHBI | CpoGosHEle Konebanus. IlepHo, 4YacToTa M aMIUIMTyAa KonebGaHumil. IapMoHMuYecKue M1 - M9
KosneOaHusl. MexaHn4ecKre BOJHBI U UX BHUJIbI. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBHIE BOJHBI. 11 - T16
VYapTpa3ByK M €ro UCNOJIb30BaHUE B MEAULIMHE U TEXHHKE. JIP 2
JemoHcTpauus JIP 9
Konebanust MaTeMaTHYECKOTO U MPY>KUHHOTO MAsITHUKOB. JIP 23
JlabopaTropHasi padora Ne 3 2 JIP 30

N3yuenune konebanmii MaTeMaTHYECKOTO MasiTHUKA




CamocrositesbHasi padora Ne 10
[ToaroroBka pedeparos, Mpe3eHTAIHI IO TEME:
Du3MKa U My3bIKAJIbHOE HCKYCCTBO.

Tema 4.2. 6
JuekTpoMarHuTHeie | CojepskaHue y4eGHOro MaTepualia 4 JI1 = J115
KoJIe0aHus M BOJHBI | CoOO/HBIE JIEKTPOMArHUTHBIE Konebanus. KoneGaTeabHblii KOHTYP. DIEKTPOMArHUTHOE M1 -M9
noJje. JIeKTPOMarHuTHhIE BOIHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH. I11 - 16
JleMoOHCTpaL U JP2
PaGoTa snekrporeneparopa. JIP 9
W3iydeHue u npueM 3J1€KTPOMarHUTHBIX BOJIH. JIP 23
Pannocss3b. JIP 30
CamocrositesibHas padora Ne 11 2
Pemienue 3aa4 no teme.
Tema 4.3. CBeToBbIE 6
BOJIHBI. JIMH3BI Coaep:xxanue yueOHOro MaTepuaJia 2 JI1 —JI15
Pa3BuTtHe mnpencraBieHHil O NPHUPOJE CBETA. 3aKOHBI OTPAXEHHsI U INPEJIOMIICHUS CBETa. M1 -M9
dopMyra TOHKOU JINH3BIL. I11 - 116
JleMoOHCTpaLun JP2
Paznoxenue 6e10ro cBera B CIIEKTP. JP 9
WnTepdepenius u qudpakuus cBeTa. JIP 23
OtpakeHue U NpeIoMIIEHUE CBETA. JIP 30
OnTuyeckue npuoopsl.
Jladoparopnasi padora Ne 4 2
N3yuenue uaTephepeHm u Audpaxiyy cBeTa.
CamocrosiTesibHas padora Ne 12 2
[ToarotoBka pedeparos, Mpe3eHTAII IO TEMaM:
1. IIBeTomy3HbIKa.
2. du3nKa B COBPEMEHHOM IIUPKE.
Pasznen S. JeMeHTbI 6
KBAaHTOBOM (pu3nku
Tema 5.1. 3
KBanroBbie Conep:xanue y4eGHOro MaTepuasia 2 JI1 - JI15
CBONCTBA CB€Ta. | KpanToBas rumore3a [lmanka. dotosnmekrpuueckuii dpdext. Momenu cTpoeHus aToma. M1 - M9
®u3uka aTomMa OmnbiT Pesepdopna. I11 - T16
JlemoHcTpauuu JIP 2




dotorpdexr. JIP 9
DOTOIIEMEHT. JIP 23
N3nyuyenue nazepa. JIP 30
JInHenyaTele CIEKTPHI PA3JIMYHbBIX BEIIECTB.
CamocrosiTesibHast padora Ne 13 1
Pewenue 3amad o reme.
Tema 5.2. ®usuka 3 JI1 - JI15
aToMHOro sapa H | Copep:kaHue y4eOHOro MarepHuaJia 2 M1 -M9
3JIEMEHTAPHBIX CocraB U CTpOEHME aTOMHOIO sjpa. PagnoakTuBHOCTh. PagnoakTuBHBIE M3IIy4EHHUS M MX I11 - T16
HacTuy BO3JICHCTBHUE HA KUBBIC OPTaHU3MBI. JIP 2
JdemoncTpaums JIP 9
CyeTurK MOHU3HUPYIOIUX U3ITYYEHUH. JIP 23
CamocrosiTeibHast padora Ne 14 1 JIP 30
[ToaroroBka pedeparo, Mpe3eHTAIHI IO TEMaM:
1. HayuHo-TeXHUYECKU pOrpecc v MpoodaeMbl SKOJIOTHH.
2. ®u3nuecKue METOABl MCCIENIOBAaHMS MaMSITHUKOB HCTOPHH, apXHUTEKTYpPhl M TPOH3BEIC)
HCKYCCTBA.
Pa3nesa 6. Beesennas 3
U _ee IBOJIIOLUA Copaepxxanue ydyeOHOro MaTepuasa 2 JI1 - JI15
Crpoenue u passutue Beenennoil. Moaens pacmmpstonieiicss Beenennoit. [Ipoucxoxnenue M1 -M9
Conneynoii cuctembl. CoBpeMeHHas (pr3nyeckasi KapTuHa MUpA. I11 - T16
CamocrositenbHas padora Ne 15 1 JIP 2
[ToaroroBka pedepaToB, Mpe3eHTAIIUN IO TEMaM: JIP 9
1. BruoTexHoMOTUs U FeHHast MHXKeHepHst — TexHosorun X XI Beka. JIP 23
2. HaHOTEeXHOJIOTHS KaK TPUOPUTETHOE HAINpaBICHUE pPAa3BUTHA HAYKH W TIPOHM3BOJICTBY JIP 30
Poccuiickoit @enepanuu.
XUMUsA 44
Beenenne 2
Conep:xxanue yueOHOro MaTepuaJia 2 JI1T —JI15
XrMuYeckasi KapTMHAa MHpa KaK COCTaBHas 4acTh €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA. M1 -M9
Posib XMMHM B )KU3HU COBPEMEHHOTO 00IIIEeCTBa. I11 - TI6
[IpuMeHeHHe OOCTHXKEHUI COBPEMEHHOW XUMHMM B TYMaHUTapHOW cdepe nesTeNbHOCTH JIP 2
o01iecTBa. JIP 4
XUMHUECKOE cojepkaHue y4yeOHOW nuciuminHbl «EcTecTBO3HaHME» TPU  OCBOCHHH JIP 16
crenanbHOCTH 23.02.01 Opraru3zanusi mepeBo30K M YIIpaBiIeHUE Ha TPAHCIIOPTE (110 BUIaM) JIP 23




JIP 30

Pazgea 1. O6masa u 24
HeopraHuvecKasi o
XuMus
Tema 1.1. OcHOBHBIE 4
MOHATHA M 3aKO0HBI | Copep:kaHue y4eOHOro MaTepHuaJia 2 JI1 - JI15
XHUMHH [Ipeamer xumuu. BemectBo. Atom. Momnekyna. XUMHUYECKHH AJIEeMEHT M (OPMBI €ro M1 - M9
cyuiectBoBaHus. [IpocThie U C0KHBIE BELIECTBA. I11 - T16
JdeMoHcTpannn JIP 2
Habop mMozeneit aToMOB 1 MOJIEKY. JIP 4
N3mepenue Bemecta. OCHOBHBIE 3aKOHBI XMMHMH. Macca aToMOB U MOJIEKYJI. JIP 16
OTtHocuTenbHBIE aTOMHAasi M MoJiekyssgpHas Mmacchl. KomnuectBo BemiectBa. [locTosiHHas JIP 23
ABorajipo. Monspaas Macca. 3akoH ABoraapo. MospHbIii 00beM Ta30B. JIP 30
KonuyecTBeHHbIE H3MEHEHHMs B XHMMHMM KakK YacTHBIM Cllyd4all 3aKOHOB IIEpexonaa
KOJIMYECTBEHHBIX U3MEHEHUH B KAYECTBEHHBIE.
Wnmoctpanyy 3aKkoHa COXpaHEHMsI MacChl BELLIECTBA.
IIpakTnyeckoe 3ansaTue Ne 1. 2
Pacuetsl mo xumuueckum Gopmysaam U ypaBHEHHUSIM C PUMEHEHHUEM CTEXHOMETPHUUECKUX
3aKOHOB.
Tema 1.2. S
Ilepuonnyeckmii Conep:xxanue y4e0HOro MaTepuasa 2 JI1 - J115
3aKOH U | OtkpsiTue Ilepuonnueckoro 3akona. I[leprogmueckas cucreMa XHMHUYECKUX 3JIEMEHTOB M1 -M9
Iepuoanyeckasn J.1.Menneneena. I11 - T16
CHCTEMA XUMMIECKUX | 3yaqyenue [Tepuoanyeckoro 3akoHa W IlepHOAMYECKONW CHCTEMBI XMMHYECKHX DJIEMEHTOB JIP 2
anemenTor  JI, M. .M. MenzeneeBa s pa3BUTHs HAYKU U IIOHUMaHUS XMMUYECKOW KapTUHBI MUpa. JIP 4
MenpneJieeBa.
Crpoenue Bemecrsa Jlemoncrpaus . P 16
Paznuunsie popmbl [lepuoanueckoil cuctemsl xumuyeckux snemenToB Jl. . Menzaeneesa. JIP 23
JIP 30
KoBaneHTHas cBs3b: HemoispHas U nossgpHas. MonHas cBA3b. KaTHMOHBI M aHUOHBI.
Mertannuueckas cBsa3b. BonopoaHas cBs3b
JleMoHcTpanus
OO6pa31pl BEIECTB U MaTepUaIOB € Pa3IMYHBIMU TUIAMH XUMHUYECKON CBSI3H.
CamocrosiTeibHasi padora Ne 1 3

[TonroroBka pedepaToB Mo Temam:
1. Wctopusi co3naHusi MEpUONUYECKON CHUCTEMBI. 3HAYCHHE MEPHOIMYECKOrO 3aKOHA H




NePUOANYECKON CUCTeMbl XUMHUUecKkux aneMeHToB .M. Menzaeneesa /uist pa3BUTHs HAYKU U
MOHUMaHHUS XUMUYECKON KapTUHBI MUPA.

2. Kpucrannuueckue pemeTKH.

3. 301u u renu.

Tema 1.3. Bonaa. 4

PacTBoOpbI Copaepxxanue yueOHOIro MaTepuasa 2 JI1 - JI15
Bona B mpupoge, ObITy, TEXHUKE U Ha MPOou3BojicTBe. Du3nyeckne 1 XMMUYECKHE CBONCTBA M1 - M9
Boibl. OmnpecHeHue BOJbl. ArperaTHblE COCTOSIHHUS BOJbI M €€ IEepPeXOAbl U3 OJHOIO I11 - 116
arperaTHOro COCTOSIHUS B IPYTO€. JIP 2
JleMoHcTpan U JIP 4
®du3nyecKue CBOMCTBA BObL: IOBEPXHOCTHOE HATSKEHUE, CMAaUMBaHUE. JIP 16

JIP 23

Xumuueckue peakiuu. [[oHSATHE O XMMHYECKOM peakiuu. TUMbl XUMHUYECKHX PEaAKIUM. JIP 30
CKOpOCTh peakiuu U PaKTopbl, OT KOTOPHIX OHA 3aBUCHT.
JdeMoHCcTpanus
XHWMHYECKUE PEAKIUH C BBIIEICHUEM TEIIOTHI.
CaMmocrosiTeibHasi padoTta Ne 2 2
ITogroroBka noknana no reMe: «Kpucramioruapartei».

Tema 1.4. 11

Heopranuyeckue Conep:xanue yueOHOTro MaTepuaJia 4 JIT - JI15

COCIMHECHU A Knaccudukanus HEOPraHUYECKMX COSAMHEHMH H uX cBoicTBa. OKCHABI, KHCIOTHI, M1 - M9
OCHOBAHMS, COJIH. I11 - 116
[Tonsitne o ruznponuse cosed. Cpena BOJHBIX PAacTBOPOB COJIEH: KHCIAs, HEUTpaibHas, JIP 2
menoyHas. Bogopoausiid nokasarens pH pactBopa. JIP 4
Mertasmibl. O61ume pu3nyeckre 1 XMuMUYECKHe CBOMCTBA METAJLIOB. JIP 16
Hewmeranmnbl. OOmiass xapakTepuCTHKa  IJIABHBIX MOATPYII HEMETaNIOB Ha MpHUMepe JIP 23
rajoreHoB. JIP 30

BaxHelimne CcoeqMHEHHs METAUIOB W HEMETAUIOB B NPHUPOAE U  XO3AWCTBEHHOU
JIESATEILHOCTH YEJI0BEKa.

JleMoHCTpaLun

B3aumoselicTBue MeTaniaoB ¢ HeMeTallaMH (IIMHKa C Cepod, AIIOMHUHHUS C HOI0M),
pacTBOpaMM KHUCIIOT U IET0YEH.

lopenne MetamoB (LIMHKA, kKelle3a, MarHUs) B KUCIOPO/IE.

B3anmoneiicTBre a30THOM M KOHIIEHTPUPOBAHHOM CEPHOU KUCIOT C MEBIO.
BoccranoButenbHbIe CBOMCTBA METAJLIIOB.




Jladoparopnasi padora Ne 1.
I'upponus coneit paznuunoro tumna. Onpegenenue PH pacTBopa coseid.

JladopaTopHas padora Ne 2. 2
B3aumopeiicTBre MeTamIoB ¢ paCTBOPaMU KUCIIOT U COJIEH.
CamocrosiTejibHas padoTa Ne 3 3
[ToaroroBka pedeparos mo remMam:
1. IIpou3BOICTBO CEPHOI KHUCIOTHI.
2. IIpon3BoCTBO aMMHAKa.
3. XuMus U cenbCcKoe X035UCTBO. Y JOOpEHUs U SA0XUMUKATHI.
Paznen 2. 18
Oprannyeckas
XuMus
Tema 2.1. 12
Opranuyeckue Copepxanue yuyeOHOIro MaTepuasa 8 JI1 - JI15
COCIMHCHUSI OCHOBHBIE TIOJIOXKEHUSI TEOPHUU CTPOCHHS OpPraHWYCCKUX COoeAuMHEHUH. MHoroobpasue M1 -M9
opraHmyeckux coenuHeHuii. [lonarue n3omepun. I11 - I16
VYrunesopopoasl. IlpenensHble U HENpeneabHbIE YIIIEBOAOPOAbl. Peakuus nonuMepusanuy. JIP 2
IIpupoaHbIE MCTOYHUKHM YIVIEBOJOPOJOB. YTIEBOAOPOABl KaK OCHOBAa MEXAYHAPOJHOIO JIP 4
COTPYAHMUYECTBA M BaKHEUIINI NCTOYHUK popMupoBanus OromxeTra PO. JIP 16
Kucnoponconepxamme oprannydeckue BemecTtBa. [IpeactaButeny KucaopoacoAep Kalinux JIP 23
OPraHUYECKUX COCAVHEHUN: METUJIOBBIM M DOTUJIOBBIM CIMPTHI, TIULEPUH, YKCYCHasd JIP 30

KHCIOTA. JKUPBI Kak CII0KHBIE d(DUPHI.

VYrieBoJbl: TIII0K03a, KpaxMal, HeJTH103a.

A3oTcoaepKale OpraHnyecKie COeTMHeHU. AMUHBI, aMHHOKUCIIOTHI, Oenku. CTpoeHue u
O6uonornyeckas GyHKIHs OEITKOB.

JleMoHCTpaLun

[TonydyeHue STHIIEHA W €ro B3aUMOJICHCTBUE C pacTBOPOM INEpMaHraHara Kauus, OpOMHOMN
BOJIOH.

KavecTBeHHas peakuys Ha MIIMLIEPUH.

[{BeTHBIC peakiuu OEITKOB.

IInactmaccel 1 BonokHa. [IoHATHE 0 ITacTMaccax M XMMHAYECKHX BOJIOKHaX. HaTypanbHele,
CHUHTCTUYCCKUEC U I/ICKyCCTBeHHble BOJIOKHA.

JdemoHcTpauus

PaS.HI/I‘-IHI:Ie BHUBI IIJIaCTMACC U BOJIOKOH.




CamocrosiTesibHas padora Ne 4

[ToaroroBka pedeparoB mo remMam:

1. Xumuueckoe 3arps3HEHHE OKpYXaloulell cpeabl Mpu J00blYe, HCHOJIB30BAHUU H
nepepabdoTKe yriieBOIOPO/IOB.

2. Kayuyku. Pe3una.

[ToaroroBka IOKJIAI0B O TEMaM:

1. Mpia. CUHTETUYECKHE MOIOIIIME CPEICTBA: TOCTOMHCTBA U HEJIOCTATKH.

2. XuMus ¥ TUIIa.

Tema 2.2. Xumusi u 6
KM3Hb Coaep:xanue yueOHOro MaTepuaJia 4 JIT - JI15
XuMHUsT U OpraHu3M 4YejoBeKa. XHMMHUYECKHE »JJIEMEHTbl B OpraHu3Me 4YelloBeKa. M1 - M9
Opranuyeckue u HeopraHumdeckue BemiecTBa. (OCHOBHBIE JKU3HEHHO HEOOXOAMMBbIE I11 - I16
COCIMHEHUs: OENKM, YIJIEBOABI, JKUPbI, BUTAMUHBL. YTJEBOJAbl — TJaBHBIH HCTOYHHUK JIP 2
SHepruM opraHuszMa. Ponb XKUpoB B opraHu3Mme. XOJIECTEPUH M €ro poJib B 370POBbE JIP 4
YeJloBeKa. JIP 16
MuHepanpHble BelleCTBa B IMPOJYKTAaX MUTaHUs, nuuieBble 100aBku. COanaHCHpPOBAHHOE JIP 23
MATaHUE. JIP 30
Xumusi B ObiTy. Boma. KaudectBo Boawsl. Motomue u umctsmme cpeacTtBa. llpaBuia
6e30macHoi paboThI CO CpeicTBaMH OBITOBOM XUMHH.
CamocrosiTesibHas padora Ne 5 2
IToarotoBka pedepara Ha TeMy: «XUMHUS U 310POBbEY.
BUOJOI'Us 45
Tema 1. BuoJyorusa — 2
COBOKYIHOCTBL HayK 0 | Copep:kaHue y4eO0HOro MarepuaJia 2 JI1 - JI15
KUBOH npupone. | Xupas npupoaa Kak oObeKT U3ydeHus: Onosornd. Merobl ucciae10BaHus KUBON MPUPOIBI M1 -M9
Mertoapl  Hay4HOTO | g Guomorun. Omnpenenenne Ku3HH (C MPHBICUCHHEM MATEPHANa M3 PA3NenoB (H3HKH U I11 - 116
TO3HAHW B | Xumun). YpoBHY OpraHU3aIMy JKU3HH. JIP 2
Guostornu JleMoHCTpPanMu JIP 9
YpoBHM OpraHu3aluy KU3HHU. JIP 23
Mertozpb! TO3HAHKS JKUBOU IIPUPOJIBI. JIP 30
Tema 2. Kiterka 8
Conep:xanue yueOHOro MaTepuaJia 4 JI1 - JI15
Uctopus wusydyeHus kinetku. OCHOBHbBIE TOJOKEHUS KJIETOYHOW Teopuu. Kietka — M1 - M9
CTPYKTYPHO-(DYHKITMOHAIbHAS (J7IeMEHTapHasl) eAMHUIIA KU3HU. IT1 - 116
Ctpoenune kieTku. [IpokapuoThl MW HYKapuOThl — HU3IIME M BBICHIME KIECTOYHBIE JIP 2
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opranu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJETKHM 3ykapuoT. Kiierounoe sapo. JIP 9
OyHKIUS sSApa: XpaHEHHe, BOCIPOU3BEICHHE U MNepeaaya HaclIeICTBEHHON HMHGOpMaIuH, JIP 23
PETYIAIUA XUMUYECKON aKTUBHOCTH KJIeTKH. CTpyKTypa v YHKIIHH XPOMOCOM. AyTOCOMBI JIP 30
Y TI0JIOBBIE XPOMOCOMBI.
buonorndeckoe 3HaueHHe XMMHMUYECKUX 3JeMeHTOB. Heopranuueckue BemiecTBa B COCTaBe
KJIETKA. Poib BOABI Kak pacTBOPUTENS M OCHOBHOIO KOMIIOHEHTa BHYTPEHHEH Cpelbl
OpraHu3MoB. YTieBoAbl M Junuael B kierke. CTpykTypa u Ouosiorndyeckue (GyHKLIUU
OenkoB. CTpoeHuEe HYKJIEOTUAOB M cTpykTypa nonaunykieotuanbix nene JJHK u PHK,
ATO.
Bupycs! u 6akrepuodaru. Hexiierounoe crpoeHue, KU3HEHHBINA LIUKII U €r0 3aBUCUMOCTb OT
KJIETOYHBIX (popM xu3HU. Bupycsl — B030yauTenn MHGEKINOHHBIX 3a00J€BaHU; TOHATHE
00 onkoBupycax. Bupyc wummynomedpumura uenoBexka (BUY). Ilpodumakrtuxka BUY-
UH(pEKIuu.
JleMoHCTpaL U
CrpoeHue MoJIeKyJIbl OeKa.
Crpoenue monexynsl JJHK.
CrpoeHue KIeTKH.
CtpoeHue KIETOK MPOKapUOT U FYKapuoT.
CrtpoeHue Bupyca.
JlabopaTopnas padora Ne 1. 2
CtpoeHne pacTUTENBHON U JKUBOTHON KJIETKHU.
CamocrosiTesibHas padora Ne 1 2
[ToaroroBka pedeparoB no remMam:
1. Vicropust u pa3BuUTHE 3HAHUI O KIIETKE.
2. CoBpeMeHHbIE METObI HCCIIEIOBAHUS KIETKH.
Tema 3. Opranusm 12
Copaepxxanue y4yeOHOIo MaTepuasa 6 JI1 - JI15
Opraaunsm — enuHoe 1enoe. MHOrooOpasue opraHu3MoB. M1 - M9
OOMeH BeIIECTBOM W DJHEPrHel C OKpYXKalollel cpeaod Kak HeoOXOauMOe YCIOBHE I11 - T16
CYILIECTBOBAHUS JKUBBIX CUCTEM. JIP 2
Crioco0bI pa3sMHOXKEHUsI opraHu3MoB. CIIOCOOHOCTh K CaMOBOCIPOM3BEACHUIO — OJIHA U3 JP9
OCHOBHBIX 0COOEHHOCTEM JKMBBIX OPTaHU3MOB. JleneHne KIeTKH — OCHOBA pPOCTa, Pa3BUTH JIP 23
U pa3MHOXEHHs opranusMoB. becnosoe pasmuoxkeHue. [lonoBoi mporecc U IOJIOBOE JIP 30

pasmMHOkeHne. OII0A0TBOPEHHE, €T0 OMOIOTHYECKOE 3HAUCHHE.
[Monsitne 00 wHAMBHIYyaTbHOM (OHTOTEHE3), SMOPHOHATHHOM (oMOpuorenes) u
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HOCTIMOPHOHATIBHOM pa3BUTUH. VHIMBHIyanbHOE Pa3BUTHE YEJIOBEKAa M €ro BO3MOKHBIC
HapyILICHHUS.

OOmue mpeAcTaBieHHS O  HACJICACTBEHHOCTH ¥ W3MEHYHMBOCTH. | eHeTHueckas
TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHOMEPHOCTH HacieoBaHus. HacnepoBanue npu3HakoB y
yenoBeka. [TomoBeie xpomocomsl. CLeruieHHOe ¢ I1MoJIoM HacienoBaHue. HacnencTBeHHbIE
00JIe3HM YeJIOBeKa, UX MPUYUHBI U poduiakTuka. CoBpeMeHHbIE MPEICTABICHUS O TeHE U
TeHOME.

['eneTnueckue 3aKOHOMEPHOCTH H3MEHUMBOCTH. Krnaccupukanus (GpopM H3MEHUYHBOCTH.
Bnusinue MyTareHOB Ha OpraHU3M YeJIOBEKa.

[Ipenmer, 3amaun ¥ METOMBI CelIeKIUHU. | eHeTHUECKHE 3aKOHOMEPHOCTH CEIIEKIUU. Y YeHUe
H.W. BaBunoBa 0 mHeHTpax MHOrooOpasusi M TPOUCXOXKICHHS KyJIbTYPHBIX PpacTECHHU.
buotexHonorus, ee AOCTHKEHHSI, EPCIEKTHBBI PA3BUTHSI.

JdeMoHcTpannmn

OOMeH BellecTB U MPEBpaIlleHUs] YHEPIUU B KIIETKE.

Henenue kiaeTku (MUTO3, MEH03).

Crioco0b1 0ecTonoro pa3MHOKEHHS.

Om1010TBOpPEHUE Y PACTEHUI U AKUBOTHBIX.

WunuBrayabHOE pa3BUTHE OPTaHU3MA.

HacnencrBeHHble 00J1€3HU YeIOBEKA.

BnusiHue ankoronn3ma, HApKOMaHWHU, KYpeHHUsI Ha HACIIEAICTBEHHOCTb.

Myrauuu.

MomudukanoHHast ©3MEHYHBOCTD.

LlenTpBl MHOr0OOpa3Hs U MPOUCXOXKIEHHS KYJIbTYPHBIX PACTEHUI.

HckyccTBeHHBIN 0TOOP.

HccnenoBanust B 001acTH OMOTEXHOJIOTHH.

IIpakTuyeckoe 3ansaTue Ne 1.
Pemenune reneTnyeckux 3agau.

CamocTosiTeibHast padoTa Ne 2

[ToaroroBka pedeparoB no remMam:

1. BausiHue KypeHwus, yHnoTpeOJeHHsl alKorojisi U HapKOTUKOB POJIUTENSIMH Ha 3MOpHO-
HaJIbHOE Pa3BUTHE pPEeOCHKA.

2. HacnencTBeHHast ”HGOpPMAIUS U Iepeada ee U3 MOKOJICHUS B TIOKOJICHHE.

3. [lpamatudeckue CTpaHHUIIbI B UCTOPUU PAa3BUTHUS T€HETHUKH.

4. Ycnexu cOBpeMEHHOH IeHEeTHKH B MEJMIIMHE U 3/IPaBOOXPAHEHHH.

Tema 4. Bun

12
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Conep:kanue y4eOHOT0 MaTepuaJia 4 JI1 - JI15
DBOJIIOIMOHHAS TEOPHUS M €€ poJib B (DOPMUPOBAHHH COBPEMEHHOH €CTeCTBEHHO-HAY4IHOM M1 - M9
KapTUHBI MUpa. Buj, ero Kkpurepun U MeXaHU3Mbl — BU1000OpazoBanue. Bum, ero kpurepuu. I11 - 16
[Tonmynsiuust Kak CTPyKTypHas e€IuMHULA BuAa U 3Boitouuu. CHHTETMYECKas Teopus JP2
spostonnu (CTD). JBrKyIiye CHIIbI SBOJIIOIUU B cOOTBeTCTBUU ¢ CTD. JIP 9
Pesynprarel 3Bomroruu. CoxpaHeHHE MHOTOOOpa3usi BUAOB KAaK OCHOBA YCTOWYHUBOTO JIP 23
pazBuTusi Omocdeppl. IlpuumHBl BBIMHpaHUsS BHAOB. buojornueckwii mporpecc H JIP 30
OMOJIOrMYECKUI perpecc.
['MnoTre3sl TPOUCXOXKICHUS KUZHU. Y CI0KHEHUE )KUBBIX OPraHM3MOB Ha 3eMile B IIpoliecce
HBOJIIOLIMUA. AHTPOIIOT€HE3 U €ro 3aKOHOMEpHOCTH. JloKa3aTelbCcTBa pOJICTBA YEJIOBEKA C
MJIEKOTIMTAIOIIMMHU KUBOTHBIMH. JKOJOTHYECKHe (PaKTOphl aHTPOIIOTEHE3a: YCIOXKHEHHE
HOMYJISIIMOHHOM CTPYKTYphI BUJA, U3TOTOBIEHUE OPYAUI Tpy/ia, IEPEX0]] OT PACTUTEIHHOIO
K CMEIIaHHOMY THUIly TUTaHHs, HCHOIb30BaHUEe OrHsA. [losiBjIeHHEe MBICTUTENbHOM
JESATENIbHOCTH U WIEHOpa3ienbHOM peul. [IporcxoxaeHne yenoBedeckux pac.
JdeMoHcTpannmn
Kpurepuu Buja.
[Honynauust — CTpyKTypHasi €AMHUIA BUJIA, €AMHHIIA SBOJIIOLIIH.
JIBrKyIIME CHIIBI DBOJIIOLMH.
Bo3HukHOBEeHHE 1 MHOT00Opa3ye MpUCIOCOOICHUN Y OPraHU3MOB.
Penkue u ncuesaromue BUbL.
JIBrKyI1IME CUITBI aHTPOIIOTEHE3A.
[TpoucxoxaeHne 4enoBeKa U YeI0BEYECKUX pac.
IIpakTyeckoe 3anaTne Ne2. 2
Ornucanne ocobeil Buaa no Mop(oaoruyeckoMy KpUTEPHIO.
IpaxkTuyeckoe 3ansitue Ne 3. 2
AHaJN3 ¥ OlIEHKA Pa3JIMYHBIX TUIIOTE3 O MPOUCXOXKIECHNHN YeJIOBEKa.
CamocrosiTe1bHasi padoTra Ne 3 4
[TonroroBka pedeparoB Mo Temam:
1. CoBpeMeHHBI€ B3MIIAIbI HA OMOJIOTHUYECKYIO HBOJIOIUIO.
2. [Momynsiiyst Kak eAMHAIIA OMOJIOTHIECKON IBOJTIOIIHH.
3. [Momynsmus Kak SKOJIOrHUecKas equHHIIA.
4. CoBpeMeHHbIE B3IJIsI/IbI HA MPOUCXOKCHHNE YeJIOBEKa: CTOJKHOBEHNE MHEHHI.
Tema 5. Ixocucremsbl 11
Conep:kanue y4eOHOTr0o MaTepuaJa 6 JI1 - JI15
[Ipenmer u 3a1aun SKOJIOTUH: ydeHHE 00 HKOJIOTHYECKUX (paKTOpax, yIeHHE O cOOOIecTBax M1 -M9
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OpraHU3MOB, YUCHHE 0 Onocdepe.

DKkonorudeckue (pakTopbl, OCOOCHHOCTH WX BO3JCUCTBUSA. DKOJOTHYCCKAS XapaKTEPUCTHUKA
Buga. Ilonstue 00 oskonmormyeckux cucremax. lLlemu mnuranus, Tpodudeckue ypOBHH.
buoreonenos kak skocucrema.

buocdepa - rmodanbHas sxocucrema. Yuenue B. . Bepnanckoro o 6mocdepe. Poab sxuBbIX
opranu3MoB B Ouocdepe. buomacca. buonornueckuii KpyroBopor (Ha mpuMepe KpyroBopoTa
yraeposaa). OCHOBHbIE HalpaBlIEHUS! BO3/AECUCTBUA denoBeka Ha 6uochepy. Tpancopmarius
€CTECTBEHHBIX IKOJIOTHYECKHUX cucTeM. OCOOEHHOCTH arpodKOCUCTEM (arpoIeHO30B).
JdeMoHcTpannun

Dkonoruveckue GaKkTopsl U UX BIUSHUEC HA OPTaHU3MBI.

MeXBHIOBbIE OTHOLICHHS: TAPA3UTU3M, XUIIIHUYECTBO, KOHKYPEHIIHS, CHMOHO3.

SIpyCHOCTB PaCTUTEIHHOTO COOOIIECTBA.

Kpyrosoport yriaepoaa B 6uocepe.

3anoBeTHUKHU U 3aKa3HUKU Poccun.

CamocrosiTeibHas padota Ne 4

[ToaroroBka pedeparos mo remam:

1. Pomnp mnpaBUTENBCTBEHHBIX M  OOIIECTBEHHBIX SKOJOTMYECKMX OpraHM3aluil B
COBPEMEHHBIX Pa3BHUTHIX CTPAHAX.

2. PanyoHasibHOE HMCHOJIB30BAHNE U OXpaHa HEBO30OHOBIISIEMBIX NMPUPOJHBIX PECypcoB (Ha
KOHKPETHBIX IPUMEpPaXx).

3. B.W. Bepnanckwii u ero yuenue o 6uocgepe.

4. OmnacHocTh TN00OAIbHBIX HapylleHuid B Ouocdepe. O30HOBBIE «IBIPBI», KHUCIOTHBIE
JIOX/IM, CMOTH U UX NpeOoTBpaIleHHeE.

5. Dkomornyeckne KpH3UCHI M OKojormdeckwe Karactpodsl. IIpemorBpamenue wux
BO3HHUKHOBEHHUSI.

IT1 - 116
JP2
JP 9
JIP 23
JIP 30

TeMbI pedepaToB
(10KJ12710B) "
MHAUBHIYAJIbHbLIX
NPOEKTOB

4. Matepus, GOpMbI ee ABUKEHHS U CYILIECTBOBAHMUSI.

5. Ilepsslii pycckuii akagemuk M.B.JIomoHOCOB.

6. MIcKycCTBO U MpOIIeCC MO3HAHMS.

7. ®u3MKa U My3bIKQIbHOE UCKYCCTBO.

8. [[BeTomy3bIKA.

9. ®u3nKa B COBpEMEHHOM LIMPKE.

10. ®usnueckue METOABI UCCICAOBAHHMS TAMSATHUKOB HWCTOPHH, apXUTEKTYphl |
IIPOU3BEICHUI UCKYCCTBA.

11. HayuyHo-TeXHHMYECKHI MPOTrpecc U MPOOIEMBbI SKOJIOTHH.

12. buoTexHOIOTus ¥ reHHasi HH)KeHepusi — TexHosoruu X XI Beka.
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13. HanotexHonorus Kak NpUOPUTETHOE HANpaBJICHHE Pa3BUTHS HAYKU U IPOU3BOJCTBA B
Poccuiickoit @enepanuu.

14. OxpaHna okpykarolen cpelibl OT XUMHUYECKOTO 3arpsi3HEHUSI.

15. PacTBOpBI BOKpYT HAaC.

16. YcrpaHeHue )KeCTKOCTH BOJIbI HA IPOMBIIUICHHBIX MPEANPUATHIX.

17. Wcropus BOSHUKHOBEHUS U PA3BUTUS OPTaHUUECKON XUMHUU.

18. VYrueBoabl ¥ UX POJb B )KUBOI IPUPOJIE.

19. Xupsl Kak IPOAYKT MUTAHUS U XMMUYECKOE ChIPhE.

20. HexBaTka mpoOJOBOJBCTBUS Kak TIJIoOanpHash MpodiieMa ueloBEeYecTBA M IYTH €€
pereHws.

21. CpencTtBa TUTHEHBI HA OCHOBE KUCIOPOACOEPKAIINX OPraHUYECKUX COCTUHEHUH.

22. CHUHTETHYEeCKHE MOIOIIUE CPEJICTBA: TOCTOMHCTBA U HETOCTATKH.

23. Jlebunut Oenka B MUIIEBBIX MPOAYKTaX M €ro MPEOJIOJICHHE B paMKax II00albHOM
IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

24. B.W. Bepuaackuii u ero yuenue o 6uocgepe.

25. Hcropus u pa3BUTHE 3HAHUH O KIIETKE.

26. Oxpyxaromas 4YejJoBeKa cpela M €€ KOMIIOHEHTBI: pa3lInyHble B3IJIAABI Ha OHY
npobsiemy.

27. Tlomynsauus Kak eIMHHUIIA OMOJIOTUYECKON 3BOIOLINH.

28. Tlomynsamus KaK 3KOJOTHYECKast SAMHULIA.

29. CoBpeMeHHBIE B3TIsAbl Ha OMOJIOTUYECKYIO IBOIIOIHIO.

30. CoBpeMeHHBIE B3TIISIBI HA TPOUCXOXKICHNE YEIOBEKA: CTOJIKHOBEHHE MHEHH.

31. CoBpeMeHHbIE METO/Ibl HCCIIEIOBAHUS KIETKH.
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3. VCJIOBMS PEAJIM3ALIAN PABOYEN ITPOTPAMMBI YYEBHOM
TACIATLITAHBI

3.1. TpeGoBaHus K MUHUMAJIBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecre4YeHUIo

Peanuzamus paGodeil mporpaMmbl y4eOHON IHUCHMIUIMHBI TpeOyeT Haiuuusl KaOWHETa
XAMHUHA ¥ OHOJIOTHH.

Obopyoosarnue kabunema:

- I0CaIOYHbIE MECTa MO KOJIMYECTBY O0YyHarOIIUXCsl;

- pabouee MeCTO IPEeIoIaBaTes;

- IUIAKTHYECKUA MaTeEpHUal;

- IUIaKaTbl HACTEHHbIC: «PacTBOPUMOCTH COJIEH, KHUCIOT U OCHOBAaHUM B BOJEY,
«lIepuognueckas cucreMa xumuuyeckux sneMeHtoB J1.M.MeHneneeBa», « XMUMHUYECKHE CBOWCTBA
METAaJJIOBY;

3.2. UndopmanuonHoe odecrieyenne o0ydeHust
[lepeuenp yueOHbIX U31aHul, IHTEpHET-pECypCcoOB, JOMOIHUTEILHON JIUTEPATYPHI.
OcHOBHBIC HCTOYHHKH:

1. Uzeprur DO. T. ®wusmka: yueOnuk i 10 kiacca o06meoOpa3oBaTeIbHBIX
opranmzanuii. /9. T. U3eprun. - Mocksa : Pycckoe cnoo, 2021. - ISBN 978-5-533-02002-2. -
URL: https://ibooks.ru/bookshelf/374943/reading. - Tekct: 31eKTPOHHBIH.

2. Wzeprun D. T. ®usuka: ywuebnuk qans1 11 kmacca oOmieoOpa3oBaTeIbHBIX
opranmzamuii. /9. T. Uzeprun. - Mocksa : Pycckoe cinoBo, 2021. - 224 c. - ISBN 978-5-533-
02003-9. - URL. https://ibooks.ru/bookshelf/374944/reading. - TekcT: 271€KTPOHHBIIA.

3. 3axapoB B.b. buonorus: yueOnuk mus 10—11 kmaccoB o0I1eo0pa3oBaTeIbHBIX
opranu3zauuii: 6a3oBblii ypoBenb / B.b. 3axapos. - Mocksa : Pycckoe cinoBo, 2021. - 352 c. -
ISBN 978-5-533-01425-0. - URL: https://ibooks.ru/bookshelf/374940/reading. - Tekcrt:
JJIEKTPOHHBIN.

4. HoBommuckuit M. Y. Xumus: yueOnuk g 10 (11) kmacca oOuieo0pa3oBaTenbHbIX
opraamzanuii. / 1.1. HoBomuuckuii, H.C. HoBommHckas. - Mocksa : Pycckoe cioso, 2020. -
440 c. - ISBN 978-5-533-00484-8. - URL.: https://ibooks.ru/bookshelf/374163/reading. - Tekcr:
JJIEKTPOHHBIN.

JlonoTHUTeIbHbIE HCTOYHUKM:

5. Msxumes I'.51. @uzuka 10 knace : yaeOHUK A7 00111€00pa30BaTEebHBIX YUPEXKICHHH
/ T. 8. MsakumeB [u ap.]. — MockBa : IIpocsemenue, 2010. — 420c. — Texkcr
HEIIOCPEACTBEHHBIN.

6. Msxumes I'.51. ®usuka 11 kmace : yaeOHHK a5t 00111€00pa30BaTENbHBIX YUPEKICHHH
/ T'. 5. Mskuies, b. b. byxosues, B. M. Hapyrun. — Mocksa : IIpocsemenue, 2010. — 399 c. -
Tekcr : HenmocpeACTBEHHBIM.

7. Kamenckuii A. A. bounorusi. O6mas Ouomnorust . 10-11 xmaccsl : yueOHuk / A. A.
Kamenckwi, E. A. Kpukcynos, B. B. Ilaceunuk. - 5-e usn., crep. - Mocksa : [lpoda, 2017. - 368
¢. — TekcT : HeNoCpEeACTBEHHBI.

8. Babumesnu A. I1. buonorus 9-11 kiaccel : KOJUICKITUS WHTEPAKTHBHBIX MOJENeH +
1C: buonoruueckuit koHctpykrop 3.0 / A. II. Babumesuu ; 1C Ilabmumuar ; Llentp
MEPCIIEKTUBHBIX TEXHOJOTHH. - 4-¢ u3., mepepad. - [0. m.] : 1 C IMabmummar, 2013-2017. - 1
uHTepakt. Buneoauck (CD-DVI). — 3arm. ¢ tutyn. skpaHa. — DNEKTpOHHas mporpamma :
AIIEKTPOHHASL.

9. TI'abpuensn O. C. Xumus. 10 kiacc. bazoseiii yposens : yue6Huk / O. C. I'abpuenss. —
5-e u3n., crep. — Mocksa : [lpoda, 2017. — 192 c. — TekcT : HEMOCPEACTBEHHBIH.

10. TI'abpuensn O. C. Xumus. 11 knacc. bazoBsiit yposens : yueOHuk / O. C. ['abpuenss.
— 4-e u3n., crep. — Mockaa : [Ipoda, 2017. — 224 ¢. — TekcT : HEMOCPEACTBEHHBIH.



4. KOHTPOJIb ! OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOU

TACIHATITAHBI

PesyabTarel 00y4yenus |

Kpurepun onenkn

MeToabl OIEHKH

Hepeqenb JIMYHOCTHBIX PE3yJIbTaTOB, 0CBAUBA€MBIX B paMKax
AUCHHUIIJINHBI:

J1 - POCCUICKYIO rPaXXIaHCKYIO
HUJIEHTUYHOCTh, IMAaTPUOTH3M, YBOKCHHE K
CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTHU
nepen PonuHOM, TOpaoCTH 3a CBOM Kpaw,
cBoto Poauny, mnpomnuioe ©u Hacrosuiee
MHOTOHAIIMOHAJILHOTO  Hapona Poccuu,
YB@XXEHHUE TOCYAapCTBEHHBIX CHMBOJIOB
(repO, dutar, rumH);

dopMupyeTCs TpaXkAaHCKas
UJCHTUYHOCTD

JI2. - TrpaxmaHCKyl0 TMO3UIMI0O  Kak
aKTMBHOTO X  OTBETCTBEHHOI'O  YJjIcHA
POCCHICKOTO  OOIIEeCTBa, OCO3HAIOIIECTO
CBOM  KOHCTUTYIIMOHHBIC  TIpaBa M
O0SI3aHHOCTH,  YBaXAlOIIeTO 3aKOH U
MPaBOMOPSIIOK, 00JaaloIer0 YyBCTBOM
COOCTBEHHOIO JIOCTOMHCTBA, OCO3HAHHO
[IPUHUMAFOILETO TpaJULIUOHHbBIC
HaIlMOHAIBHBIE HW  OOIICYCIIOBCYCCKHE
TYMaHHCTUYECKUE U  JIEMOKPATHUECKHUE
LIEHHOCTH;

BripabaTeiBaeTcs akTUBHAS
rpaKJaHCKas IO3ULUs

JI3 - roToBHOCTB K ciy:xeHHI0 OTeuecTBy,
€ro 3aluTe;

BripabaTeiBaeTcsi TOTOBHOCTD K
ciyxeHuto OTeuecTBy

JI4 - chopMupOBaHHOCTHF MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MPAKTUKHA, OCHOBAaHHOTO Ha  JUAJOre
KyJIbTYp, a TaKXKe pa3IudHbIX (opM
OOIIIECTBEHHOTO  CO3HAHUs, OCO3HAHUE
CBOETO MeCTa B TIOJUKYJIBTYPHOM MHPE;

MupoBO33pEeHHE COOTBETCTBYET
COBPEMEHHOMY YPOBHIO
Pa3sBUTHUA O6HICCTB€HHI>IX HayK

JIS - c(OpMHPOBAHHOCTD OCHOB
CaMOpa3BUTHA W  CAMOBOCIHTAaHHS B
COOTBETCTBUM €  OOIIEYETIOBEUECKUMHU
LEHHOCTSMH W WJACATIaMH T'PakJIaHCKOTO
o0I11ecTBa; TOTOBHOCTh M CHOCOOHOCTH K
CaMOCTOSITEIIbHOM;

BripabateiBaeTcst ciocOOHOCTD
K CaMOPa3BUTHIO U
CaMOBOCIIUTaHUIO

JI6 - TonepaHTHOE CO3HAHUE U TIOBEJICHNE B
MOJUKYABTYPHOM MHpPE, TOTOBHOCTH U
CIOCOOHOCTh BECTH JAMAIOr C JPYTUMH
JIFO/TBMH, JOCTHUTaTh B HEM
B3aMMOIIOHMUMAaHUS, HAXOAUTh OOIINE IeNTN
W COTpYOHHMYATh JUII WX JTOCTHIKCHUS,
CIOCOOHOCTh HPOTUBOCTOSITH HMJI€OJIOTHH
IKCTpEMH3Ma, HaIMOHAIN3Ma,
KceHo(obuwu, JUCKPUMHUHALUN 1o
COIMAJBbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIlMOHAJIBHBIM ~TPU3HAKaM H  JPYTUM
HETaTHBHBIM COIIMAIBHBIM SIBICHUSM;

CnocoOHOCTh BECTH TUAJIOT C
JIPYTUMMU JIFOJAbMU

Texymui KOHTPOIIb,
9KCHEPTHOE HaOII0IeHUE
Y OLIEHKA Ha
IPAaKTUYECKUX 3aHATUAX U
nabopaTropHbIX paboTax,
peleHue 3ajad,
KOHTPOJIbHBIE pa0OTHI,
TECTUPOBaHUE,
pa3IMYHbIE BHJIBI YCTHOTO
U MIUCBMEHHOTI'0 OIIpoca.




JI7 - HaBBIKM  COTpYAHUYECTBA  CO

CBCpCTHUKAMHU, ACTbMHU MJIaamero
BO3pacTa, B3pOCIBIMH B 00pa30BaTENbHOIA,
OOIIIECTBEHHO TIOJIE3HOM, yuebHo-

HCCIIEA0BATENbCKOM, POEKTHOW U JAPYTHUX
BHJIaX JCSTEIbHOCTH;

DopMUPYIOTCS HABBIKK
COTPYAHHUYECTBA

JI8 - HpaBCTBEHHOE CO3HAHUE U MOBEJICHUE
Ha OCHOBE YCBOCHHUS OOIICYEIIOBEUECKHUX
IIEHHOCTEH;

@opMHpYyETCSI HPABCTBEHHOE
CO3HAaHME

JI9 - TrOTOBHOCTP M CIOCOOHOCTH K
o0pa3oBaHMIo, B TOM quclie
caM000pa30BaHUIO, HAa TMPOTHKCHUU BCEH
JKM3HM; CO3HATCILHOEC  OTHOIICHHE K
HENPEPHIBHOMY 00pa3oBaHUIO KakK
YCIIOBUIO YCIEIIHON MPO(hEeCCUOHATLHOU |
OOIIIECTBEHHOH AeITEILHOCTH;

BeipabaTbiBaeTCsi TOTOBHOCTD U
CIOCOOHOCTH K 00pa30BaHUIO

JI10 - screTmyeckoe OTHOLIEHHE K MHDY,
BKJIIOYasi JCTETUKY ObITa, HAy4yHOrOo H
TEXHUYECKOTO TBOPYECTBA, CIIOpTa,
OO0I1IeCTBEHHBIX OTHOLLICHUH;

DopMHUpYETCS SCTETUUECKOE
OTHOILEHUE K MUPY

JI11 - npuHsATHE W peau3aluio [EHHOCTEN
3I0POBOTO W 0€30macHOro oOpasa >KH3HH,
MoTpeOHOCTH B (bu3nIeCcKOM
CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHIX
CIIOPTUBHO-03JI0POBUTEIILHON

NEeSATEIbHOCThIO,  HENPHUSATHE  BPEIHBIX

BripabareiBatoTcsi HABBIKU
(hopMHpPOBaHUS 3TOPOBOTO
o0Opa3a Ku3HU

MIPUBBIYECK: KypeHHUs, yIOTpeOIeHUS
QJIKOTOJIs, HAPKOTHUKOB;
JI12 - OGepexnoe, otBercTBeHHOe U | DopMupyercs 6epexxHoe U

KOMIICTEHTHOC OTHOIICHUEC K @HSHHCCKOMY
U TICUXOJIOTUYECKOMY  37I0POBBIO,  Kak
COOCTBEHHOMY, TaK U JpPYTUX JIIOJEH,
YMEHHUE OKa3bIBaTh MEPBYIO TIOMOIIIb;

OTBETCTBCHHOC OTHOIICHHUEC K
310POBBIO

JI13 - oco3nanHblii  BbIOOp Oynymen | DopMupyercs 0CO3HAHHOE
npodeccud M BO3MOXKHOCTEH peain3alliy | OTHOIIEHHUE K
COOCTBEHHBIX KU3HEHHBIX IUTAHOB; | MpOo(eCcCUOHATIBLHON
OTHOILIEHHE K npoeCCHOHATIBHON | IesATeTbHOCTH
NEeSITeIbHOCTH KaK BO3MOXHOCTH y4acTHs B

peleHnu JIMYHBIX, OO0IIeCTBEHHBIX,

rOCy/lapCTBEHHBIX,  OOIIEHAIIMOHATbHBIX

npobiewm;

JI14 - chopmupoBaHHOCTH SKOJIOTUYECKOTO | BhIpabaTeiBaeTcs
MBIIJICHHS, MTOHUMAaHHUS BJIIMSIHUS | KOJOTMYECKOE MBIIIJICHUE

COLIMAJIBHO-IKOHOMUYECKHUX MPOLECCOB Ha
COCTOSIHUE€ TIPUPOJHOM U  COLMAIBHOMN
Cpelbl; MPUOOpPETeHHE OMbITa 3KOJIOTo-
HAIPABJIECHHOMN NEATEIbHOCTH;

JI15 - OTBETCTBEHHOE OTHOIIEHHE K
CO3AaHUI0 CEMBU HAa OCHOBE OCO3HAHHOI'O
MPUHATUSA IEHHOCTEH CEMEMHOM KU3HMU.

@opMHpyeETCSI OTBETCTBEHHOE
OTHOILIEHUE K CO3/IaHUI0 CEMbU

Hepeqem, MeETanpeaIMETHBIX Pe3yJbTaT0B, 0OCBAHBACMbIX B paMKaXx

AUCHHUIIJINHBI:




M1 - ymeHue caMOCTOSITENBHO ONPEACIISITh
e ACATCIBbHOCTH MW COCTAaBJIATH IIJIaHBI

JACATCIIBHOCTH, CaMOCTOSATCIIBHO
OCYHICCTBJIATD, KOHTPOJUPOBATH n
KOPPEKTHPOBATH JACATCIIBHOCTD,

HCII0JIb30BaTh BCE BO3MOXKHBIE PECypChl
JUIS TOCTHKEHUS! TIOCTaBJICHHBIX LIeJel U
peauzanuu IJIaHOB JeSATEIbHOCTH;
BBHIOMpATh  yCIELIHbIE  CTpaTeruu B
Pa3IMYHBIX CUTYAILIUSX;

M2 - ymeHHe NpPOIAYKTUBHO OOIIATHCS WU

B3aMMO/ICVICTBOBATh B TporLecce
COBMECTHOH  JI€ATEIbHOCTH, YYHUTHIBATh
MIO3ULIUU OpYTUx YYaCTHUKOB
NesTeNbHOCTH, d3()PEeKTUBHO pa3peniarb
KOH(JINKTHI,

M3 - BIIa/ICHUE HABbIKAMU
MMO3HABATEIIHHOM, yaeOHo-
HCCIIEN0BATENBCKON 51 MIPOEKTHOMN

NeSTeNIbHOCTH, HABBIKAMHU  pa3perieHUs
mpo0JieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEILHOMY ~ TOMCKY  METOJIOB
pereHus PaKTUIECKUX 3ajad,
MIPUMEHEHHIO Pa3IMUHBIX METOJIOB
MIO3HAHUS;

M4 - TrOTOBHOCTP U CHOCOOHOCTH K
CaMOCTOSITEITLHOU nH(POPMAIIMOHHO-
MO3HABATEIbHOM J1eATENIbHOCTH, BIIAJCHUE
HaBbIKAMU  TIOJy4YeHUs  HeoOXoIuMoi
uHbOpMalUU U3 CIOBapei pa3HbIX THUIIOB,
YMEHHE OpPHUEHTHPOBATHCS B PA3IMYHBIX
UCTOYHUKAX HWH(POpMALUU, KPUTHUYECKH
OLIEHUBATh " MHTEPIPETHPOBATH
MHOPMAIINIO, TOITYYaeMYI0 U3 Pa3IUUHBIX
HCTOYHUKOB;

M5 - yMeHHE HCIONB30BATh CPEACTBA
WH()OPMAMOHHBIX U KOMMYHHUKAITHOHHBIX
texHonoruilt (manee - WMKT) B pemieHun
KOTHUTHBHBIX, =~ KOMMYHHUKATHBHBIX  H
OpPraHU3alMOHHBIX 33Ja4 C COOJI0/IEHUEM
TpeOoBaHUI SPTOHOMUKH, TEXHHUKH
0e30IMacHOCTH, TUTUCHEI,
pecypcocOepeReHus, MIPaBOBBIX u
THUYECKUX HOPM, HOPM HMH(OPMAIIMOHHON
0€301acHOCTH;

M6 - ymeHHue ompenensTh Ha3HAYCHHE U
byHKINN Pa3INIHBIX COIMAITBHBIX
WHCTHUTYTOB,;

M7 - yMeHHE CaMOCTOATENIbHO OILICHUBATh
U TPUHUMATh PELICHMs, OIpeesIonue
CTpaTerui0  TOBEIEHUs, C  Yy4eTOM
TPa)XTaHCKNX U HPABCTBEHHBIX [IEHHOCTEH;

YeTkas opraHu3aiiysi OTBETA:
BBEJICHUE, OCHOBHAs YacTbh,
3aKJIIOUEHUE;

YMeHue aHaau3upoBaTh (HaKThI
U JeNIaTh BBIBOBL;

Hay4nast KOppeKTHOCTB
(TOYHOCTH B UCTIOJIB30BAHUU
(hakTHUECKOTO MaTepuaia);
Teopernueckue noa0xKeHUs
MOJIKPEILISIOTCS
COOTBETCTBYIOIIUMU (aKTaMu;
YMeHue HaxouTh MPUYUHHO-
CIIEJICTBEHHbBIE CBSI3H;
CrniocoOHOCTH OTBEYATh Ha
MIOCTaBIIEHHBIE BOIIPOCHL.

Tekymuii KOHTPOJIb,
JKCIIEPTHOE HAOII0IeHIE
U OIICHKA Ha
MPAKTUYECKHUX 3aHATUSAX U
nabopaTOpHBIX paboTax,
peleHue 3ajad,
KOHTPOJIbHBIE paOOTHI,
TECTUPOBAHUE,
pa3IMYHbIC BUIBI YCTHOTO
Y TUCHMEHHOTO OTIPOCa,
OIIEHKA CAaMOCTOSITEIILHOU
paboTHL.




MS8 - BnajeHue S3BIKOBBIMH CPEICTBAMU -
YMEHHE SICHO, JIOTHYHO M TOYHO H3JIararh
CBOIO TOYKY 3pCHHs, HCIOJIb30BaTh
aJICKBATHBIC SI3bIKOBBIEC CPE/ICTBA;

MO - BmaneHHre HaBBRIKaMH II03HABATEILHOM
pedIeKCM KaK OCO3HAaHUs COBEPIIACMBIX
JEHCTBUMA U MBICTUTEIBHBIX MPOIECCOB, UX
pe3yabTaTOB U OCHOBAHMH, IPAHUI] CBOETO
3HAHUA H HE3HaAHUS, HOBBIX
MO3HABATENIbHBIX 3a7ad M CPEACTB HUX
JOCTHKEHHSL.

Ilepeyenb mnpeaMeTHBIX
AUCHUIINHBI:

pe3yJibTaToB,

OCBauBacMbIX B

paMKax

ba3oBblii YpOBEHb

11 - chopMUPOBAaHHOCTH MPEACTABICHHI O
LEJIOCTHOU COBPEMEHHOMN
€CTECTBEHHOHAYyYHOW KapTUHE MHUpa, O
IIPUPOJIE KAaK €IUHOMN LIEIIOCTHOU CUCTEME,
O B3aUMOCBSI3M 4YENOBEKa, MPUPOIBI U
o0ImIecTBa; O MPOCTPAHCTBEHHO-BPEMEHHBIX
Macitadbax BeenenHoi;

[12 - BnajeHue 3HaHUSAMH O Haumboee
BAXXHBIX OTKPBITHSX U JOCTHKEHHUSIX B
00JIaCTH €CTECTBO3HAHMS, TOBJIHMSBIINX Ha
HBOJIIOLIMIO TMIPEACTABICHUI O MpHUpoae, Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

I13 -  chopMHpPOBAaHHOCTH  yMEHUS
MPUMEHSTh €CTECTBEHHOHAYYHbIE 3HAHMUS
Ul OOBSICHEHUS! OKPYXAIOIUX SIBJICHUH,
COXpaHEHUs  370pOBbs,  OOECTCUCHUS
6e30macHOCTH KHU3HEIEATEIBHOCTH,
OEpeXHOr0  OTHOILIEHUS K  MPHUPOJE,
PalMOHAIBHOTO MPUPOJOIOIb30BaHUS, a
TAaK)X€ BBIIIOJIHEHUST POJU T'PAMOTHOTO
oTpeOuTeNs;

[14 - chopMUpOBaHHOCTH MPEACTABICHUI O
HAay4YHOM METOJAE II03HAHUS MPUPOIABI H

cpencTBax H3y4YEHUS Meramupa,
MakpoMUpa U MHUKPOMHUPA; BIIaJ€HUE
npueMaMu €CTECTBEHHOHAYYHBIX
HaOJIOICHUI, OIBITOB HCCIACAOBAHUM U
OIICHKA  JIOCTOBEPHOCTH  TOJIYYCHHBIX
pe3ynbTaTOB;

II5 - BnajgeHWe NOHSATUHHBIM anmapaToM
€CTECTBCHHBIX HayK, ITO3BOJISIOIIUM
MMO3HABaTh MHUP, y4aCTBOBATh B TUCKYCCHAX
o €CTECTBEHHOHAYUYHbIM BOIIPOCAM,
WCIIONB30BaTh  Pa3iWYHbIe  HMCTOYHHKHU
uHpopManun TS IMOJATOTOBKH
COOCTBEHHBIX pabor, KPUTHYECKH
OTHOCUTBCI K  coobmenusm  CMU,

coJIep>KalliM Hay4YHYI0 HH(OpMaIHIO;

UYerkas opraHusanus OTBETA!
BBEJICHHE, OCHOBHAS YaCTh,
3aKIIIOYCHHE;

YMeHue aHaau3upoBaTh (HaKThI
Y JIeTIaTh BBIBOJIBL;

HayuHasi KOppeKTHOCTb
(TOYHOCTH B HCIIOJIb30BAaHUH
(haKTUYECKOTO MaTepHaa);
TeopeTnyeckue noNI0KEHUS
MOJIKPETUISIOTCS
COOTBETCTBYIOIMMH (DaKTaMu;
YMeHHne HaX0IUTh IPHYUHHO-
CIIEZICTBEHHBIE CBSI3H;
CriocoObHOCTh OTBEYATH HA
MTOCTaBJICHHBIE BOTIPOCHI.

Texynui KOHTPOJIb,
9KCHEPTHOE HaOII0IeHUEe
U OLIEHKA Ha
IPAaKTUYECKUX 3aHIATUAX U
nabopaTopHBIX paboTax,
peleHue 3ajad,
KOHTPOJIbHBIE padOTHI,
TECTUPOBaHUE,
pa3IUYHbIE BUIBI YCTHOTO
U MIUCbMEHHOTI'0 OIIpoca.




I[16 -  chopMupoBaHHOCTL  yMEHUU

MOHUMATH 3HAYUMOCTh
€CTECTBEHHOHAYYHOTO 3HAHUA JUTSE
Ka)XJOTO 4YEJIOBEKa, HE3aBUCHUMO OT €ro
npodeccnoHanbHOM JESITEJIbHOCTH,

pasznu4ath (HaKThl U OICHKH, CPaBHHUBATH
OLIEHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C
KPUTEPUSMU OIICHOK M CBSI3b KPUTEPHUEB C
ONPEACICHHON CUCTEMOM IIEHHOCTEH.




