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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yuyeOHON aucuuiuinHbl «EcTecTBO3HaHHWE»  IpenHa3HaueHa i
M3y4eHUs €CTECTBO3HAHMsS B IIEHTPE-KOJUIEKE NpHKIaAHbIx KkBamudukamuii PI'BOY BO
Muuypunckuit  ['AY, peanusyromem o00pa3oBaTeNbHYI0 IPOTpaMMy  CpPEAHEr0  OOIIEro
o0Opa3oBaHMs B Ipejieiax OCBOCHUS OCHOBHOW MpodeccHOoHaNbHOM 00pa30BaTeIbHONU MPOrpaMMBbl
CIIO na 06a3e OCHOBHOTrO O0IIero oOpa3oBaHMs MPH MOATOTOBKE KAIpPOB IO CIEIUATBHOCTH
40.02.01 IIpaBo u opraHu3aIys COIHAIBHOTO 0OCCIICUCHHS.

Pabouas mporpamma paspabotana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero o6iero
o0Opa3oBaHMsl, MPEIbIBISIEMbIX K CTPYKTYpE, COACPXKAHHIO W pe3ylibTaTaM OCBOCHHUS Y4eOHOI
TUCHUIUIUHBL «EcTecTBO3HaHME», B COOTBETCTBHM C METOAMYECKUMHU PEKOMEHIAIUSMU 10
peaMzalnuu cpeaHero oouiero oOpa3zoBaHus B MpeJeinax OCBOCHHUs 00pa30oBaTENIbHON MpPOTrpaMMBbI
cpemHero mpodeccruoHanbHOrO0 o00Opa3oBaHUsT Ha 0a3e OCHOBHOTO o0miero oOpa3oBaHUS,
yYTBEpKJIeHHBIMU MuHucTepcTBOM npocsenieHus Poccuiickoit @eaepanuu 14.04.2021 rona.

Conepxxkanne nporpammbl «EcTecTBO3HaHME» HAIPaBICHO HA JOCTHXKEHHE CIEAYIOIIUX
eneu:

® OCBOCHHE 3HAHWI O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUpa U METO/ax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HambOosee BaXHBIMU UICSIMU U TOCTHKECHUSMU
€CTECTBO3HAHMS, OKA3aBIIUMH OIPEICISIONIEe BIUSHUE HA Pa3BUTHE TEXHUKH M
TEXHOJIOTHIA;

® OBJIAJICHHE YMEHUSMU IPHUMEHSATH IMOJYYCHHbIC 3HAHUS Al OOBSCHEHUS SBICHHIMA
OKPYKAIOIIEr0 MUpPA, BOCIPHUATHS HHPOPMAIMH E€CTECTBEHHO-HAYYHOTO U
npo(ecCHOHANBFHO  3HAYUMOTO  COAEPKAHMS; Pa3BUTHE  HHTEIUIEKTYaJbHBIX,
TBOPYECKUX CIIOCOOHOCTEH W KPUTHYECKOTO MBIIUICHUSI B XOJE€ MPOBEICHUS
OPOCTEHIINX HCCIIEeIOBaHUI, aHaln3a SBJICHHUM, BOCIPHUATHS W HHTEPHpPETALUU
€CTECTBEHHO-HAYYHOU WH(POPMAIIHH;

e BOCHHTAaHHE YOEXKICHHOCTH B BO3MOXKHOCTH TIIO3HAHUS 3aKOHHON NPUPOIBI U
UCIIONIb30BaHUsl JOCTH)KCHUN ECTECTBEHHBIX HAyK ISl Pa3BUTHs LMBHIM3ALUUA U
MOBBIIIICHUS KAYeCTBA KU3HU;

® TPUMEHEHHE eCTECTBEHHO-HAYyYHBIX 3HAHUU B MPOPECCHOHATHHON NEATEIBHOCTH U
MOBCEIHEBHON JKM3HM Il oOecreueHuss Oe30MacHOCTH JKU3HENEATENbHOCTH;
TPAaMOTHOTO HCIOJIb30BaHUSI COBPEMEHHBIX TEXHOJOTHUH; OXpaHbl 370POBBA,
OKPYXKAarOILEH Cpebl.

OBIIAA XAPAKTEPUCTUKA YYEBHOM JUCIHUATLIJIMHBI <kECTECTBO3HAHUE»

EcTecTBO3HAaHME — HayKa O SBJICHUSX U 3aKOHax Npupoibl. COBpEMEHHOE €CTECTBO3HAHUE
BKJIIOYAET MHOXECTBO €CTECTBEHHO-HAYYHBIX OTpaciied, M3 KOTOPhIX Haumbojee BaKHBIMU
aBrAOTCS  (pusmka, xumus u Ouonorus. OHO OXBaThIBa€T IIUPOKHH CIEKTP BOMPOCOB O
Pa3HOOOpAa3HBIX CBOMCTBAX OOBEKTOB MPUPOJBI, KOTOPHIE MOXKHO paccMaTpuUBaTh Kak €IUHOE
ejaoe.

EcrecTBeHHO-HayuUHbIE 3HAHWS, OCHOBAHHBIC HA HIUX TEXHOJIOTHH (JOPMHUPYIOT HOBBIH 00pa3
KU3HU. BBICOKOOOpa30BaHHBINM YENOBEK HE MOXKET AUCTAHIIMPOBATHCS OT (PyHIAMEHTATBHBIX
3HaHUN 00 OKpYXKalolleM MHpEe, HE PUCKYsS OKa3aThbCsl OECIOMOIIHBIM B MPOQeCCHOHATHHOU
nesTenbHOCTH. JIF0O0e epCreKTHBHOE HAMPAaBJICHHUE JESTEIILHOCTH YEIOBEKa MPSIMO UIIH KOCBEHHO
CBSI3aHO C HOBOHM MaTepualbHON 0a30¥ M HOBBIMH TEXHOJOTHSMH, W 3HAHUE WX €CTECTBEHHO-
HAaY4YHOM CYIIHOCTH — 3aKOH ycCIexa.

EcrecTBo3HaHnE — HEOThEMJIEMAs] COCTABJISIONIAS KYJIBTYPBI: OMpPEAEIsisi MUPOBO33PEHUE
YeloBeKa, OHO MPOHHUKAET U B TYMaHUTApHYIO cepy, U B OOIIECTBEHHYIO KH3Hb. ParoHanbHbBIN
€CTECTBEHHO-HAyYHBI METOJl, C(HOPMHUPOBABIIMICA B paMKaxX €CTECTBEHHBIX HayK, 00pa3yer
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€CTECTBCHHO-HAYYHYIO KapTUHY MHpa, Hekoe oOpa3Ho-uiocodckoe 0000meHne HaydHBIX
3HaHUM.

EcrecTBO3HaHNE KaK HayKa O SBJICHUAX U 3aKOHAX MPUPOJIbI BKJIIOYAET OJTHY U3 BAXKHEHIIINX
OTpaciiel — XUMHUIO.

XuMHs — HayKa O BEIIECTBAX, UX COCTaBe, CTPOCHUH, CBOMCTBAX, MPOLECCaX MPEBPALLICHHS,
UCIOJIb30BAaHUU 33aKOHOB XMMHUU B TPAKTUYECKOW [EATEIBHOCTH JIIOJEH, B CO3/1aHUU HOBBIX
MaTEepUasoB.

buonorust — cocraBHasi 4acTh €CTECTBO3HAHUS. JTO HayKa O XHUBOU mpuponae. OHa uzydaer

pacTUTENBHBIN, )KUBOTHBIA MHUpP M Y€JIOBEKa, MCIIONB3YsI KaK COOCTBEHHBIE METO/IbI, TAK U METOJIBI
JIpYTUX HayK, B YacTHOCTH (U3MKM, XMMHUU U MaTEeMaTUKU: HAOIIOJEHUS, SKCIEPUMEHTHI,
MCCIICIOBAHMSI C TOMOIIIBIO CBETOBOI'O U AJIEKTPOHHOI'O MHUKPOCKOMA, 00pabOTKY CTaTUCTHYECKHX
JaHHBIX METOJAAMHM MAaTeMaTH4eCKOW CTAaTHUCTHKU M JAp. buoiiorus BbISBISET 3aKOHOMEPHOCTH,
MPUCYIIHE )XKU3HH BO BCEX €€ MPOSIBICHUSIX, B TOM YHUCIIE OOMEH BELIECTB, POCT, pa3MHOXKCHHUE,
HACJIEICTBEHHOCTh, N3MEHYHBOCTD, IBOJIIOLIUIO U JIP.
B wmentpe-xomtemke mnpuknagaeix  kBammbukamumii  ®I'BOY  BO  Mwuuypunckmii 'AY,
peanu3yronieM 0o0pa3oBaTeNbHYI0 MpOrpaMMy CpeAaHero o0mero oOpa3oBaHus B Ipeaenax
ocBoenusi OITOIT CIIO na 6a3e ocHOBHOTO 00mIeT0 oOpazoBanus mo cnernuanbHocTH 40.02.01
[IpaBo u opraHu3zamus COIMAIBLHOTO OOECMeYeHHs, W3y4aeTcsi MHTErpUpPOBAHHAs y4yeOHas
mucuumiinHa  «EcTecTBo3HaHMe», BKIOUArOUas JABa pasjena, 00JaJalolue OTHOCUTEIbHOU
CaMOCTOSITENTLHOCTBIO M LEIOCTHOCTBIO — «XUMUA», «BUONOTHS - YTO HE HApPYyIIAET MPUBHIYHYIO
JIOTUKY €CTECTBEHHO-HAYYHOI0 00pa3oBaHUs 00y4aeMbIX.

EctectBo3nanue uzydaercs Ha 6a30BoM ypoBHe ®I'OC cpeanero obuiero oopazoBaHusl.

3aMeTHOE MECTO B COJIEP)KAaHMHM IUCIHIUIMHBI 3aHUMAeT Yy4eOHBI Marepuai, He TOJBKO
(bopMUpPYIOLIUI €CTECTBEHHO-HAYYHYI0O KapTUHY MHUpa Yy OOy4aroluuxcs, HO M PacKPbIBAIOLIUI
MPAaKTUYECKOE 3HAYCHHE €CTECTBEHHO-HAy4YHBIX 3HAHUH BO BCeX cdepax >KU3HU COBPEMEHHOTO
oO1iecTBa.

B menom yuebnas nucruminHa «EcTecTBO3HAaHWE», B COAEPKAHUH KOTOPOHW BEIyIIUM
KOMIIOHEHTOM  SIBIIIIOTCS HAay4HbIE 3HAHWA M HAay4YHble METOAbl TMO3HAHUS, IO3BOJISET
copMHPOBATH Yy 00YJArOIIUXCSA IEJIOCTHYIO0 €CTECTBEHHO-HAYUHYIO KapTHHY MHUpPa, TPOOYIUTH Y
HUX 3MOIIMOHAJILHO-IIEHHOCTHOE OTHOLIEHHE K H3y4yaeMOMYy MarepHany, FOTOBHOCTh K BBIOOPY
JEWCTBUH ONpEAENICHHON HampaBICeHHOCTH, YMEHHE KPHTHYECKH OIICHHUBATh CBOM W UYKHUE
JeUCTBUS U MTOCTYIIKH.

WHTerpupoBaHHOe cosepkaHue yu4eOHOW AMCIUTUIMHBI TIO3BOJISET MPETOIaBaTeNsIM XUMHUH
1 OMOJIOTUM COBMECTHO OPraHU30BaTh U3yUEHHUE €CTECTBO3HAHUS, UCTIONb3YS UMEIOIUECs YaCTHbIE
METOIMKH MPETIOIaBaHusI.

N3yuenne obmeoOpazoBaTenbHON yueOHON AucuuIuinHbl «EcTecTBO3HaHME» 3aBepliaeTcs
nojABeZIcHUEM UTOTOB B (hopme AudhepeHIInpoBaHHOTO 3a4eTa B IEPBOM U BO BTOPOM CEMECTpax B
paMKax NpPOMEXYTOYHOM arrectauuu oOydarommuxcs B mpouecce ocBoenuss OITOII CIIO mo
cneruaabHocT 40.02.01 [IpaBo 1 opranu3aius CoruaIbHOTO 00eceyeHus

MECTO YYEBHOM JUCIHUILIMHBI B YYEBHOM ILJIAHE

VYyeOnast o0meoOpazoBaTenbHas AWCHUILINHA «EcTecTBO3HAHWE» SBISETCS TOMOTHUTEIBHOM
y4eOHOU MUCHIUILTMHON MO BBIOOPY M3 00s3aTenbHON MpeaMEeTHOU oOnactu EcTecTBeHHBIE HAYKH
OI'OC COO u myuaercst B obmeoOpazoBarensHoMm Imkie IIIICC3 cneunansHoct 40.02.01
[IpaBo u opranu3anus COIUaILHOTO 00ECIICUEHNS.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCITATIIMHBI



OcBoenne coaepkanust yueOHOU mucuurumabl  «EcTecTBo3HaHWe» obecredynBacT
JOCTHKEHHE 00yUJaroIUMUCS CIENYIOIUX PE3YIbTATOB:

JIUYHOCMHBIX' - YCTOMYMBBIA HHTEPEC K HICTOPUH U JOCTHXKEHUSIM B 00JIaCTH €CTECTBEHHBIX
HayK, 4yBCTBO TOPJOCTH 32 POCCUICKHE €CTECTBEHHbIC HAyKH;

- TOTOBHOCTh K TNPOJOJDKEHUIO 00pa3oBaHMUs, MOBBIMICHUIO KBaTH(HUKALUU B M30paHHOM
po¢eCCHOHATILHOM 1€ATEILHOCTH C UCIOJIb30BAHUEM 3HAHUH B 00J1aCTH €CTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHUE 3HAYMMOCTU KOMIIETEHIMI B 00JAaCTH €CTECTBEHHBIX HAYK IJIS
4eJoBeKa M OOlIEeCTBA, YMEHUE HCIOJIb30BATh TEXHOJOIMUECKUE JOCTHKEHHsSI B 00JIACTH XUMUH,
OMOJIOTUU  JUIsI TIOBBIMIEHUS COOCTBEHHOI'O HHTEIEKTYalbHOTO pa3BUTHS B  BBHIOPaHHOM
poheCCHOHATILHOMN 1A TENIbHOCTH;

- yMEHHE NPOAHAIM3UPOBATH TEXHOTCHHBIC TIIOCIEACTBUS JUISI OKpYXKAIOIIeW Cpesbl,
OBITOBOM U MPOU3BOJCTBEHHON AEATEIbHOCTH YEJIOBEKA;

- TOTOBHOCTb CaMOCTOSITENIFHO JOOBIBATh HOBBIC JUIS Ce€0sl €CTECTBEHHO-HAYYHbBIC 3HAHUS C
UCIOJIb30BAHUEM JUIS ATOTO IOCTYIHBIX UICTOUHUKOB HH(OpMAIIUH;

- YMEHHUE YNpaBIATh CBOEH IO3HABATENBHOW JEATENILHOCTHIO, MPOBOAUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOT'0 HHTEJUIEKTYaJIbHOTO PA3BUTHUS;

- yMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIICHHS B KOMAaHJE MO PEHICHHUIO
o0IIKX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS,

MemanpeomMenHbiX:

- OBJIaJICHHE YMEHUSAMHU M HaBBIKAMH PA3JIMUYHBIX BHJIOB MI03HABATENbHON AEATEIbHOCTH VIS
M3YUYEHHs pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

- IPUMEHEHHE OCHOBHBIX METOAOB MO3HaHUS (HAOIIOAEHUS, HAYyYHOI'O SKCIEPUMEHTA) IS
M3YUYEHHs PA3IMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, C KOTOPHIMH BO3HHMKAET
HE00XO0/AMMOCTh CTAJIKUBAThCs B IpOoecCHoHaIbHOM chepe;

- YMEHHE ONpEeAeATh METH M 33Ja4d JeATeNbHOCTH, BBIOMpATh CPEACTBA IS HUX
JOCTHKEHUS Ha TIPAKTHUKE;

- YMEHHE HCIIOJIb30BaTh PA3IUYHBIC HCTOYHUKHU IS TOJYYEHHs] €CTeCTBEHHO-HAYYHOM
uH(OpMalLUU U OLICHUBATh €€ JOCTOBEPHOCTD JJIsl TOCTHKEHUS IOCTaBIEHHBIX Lieel U 3a/1a4;

npeomemmuvix:

- c(pOpMHUPOBAHHOCTh MPEJCTABICHUH O LEJIOCTHONH COBPEMEHHON €CTeCTBEHHO-HAyYHOMH
KapTHHE MHUpa, IPUPOJE KaK €AMHOM IeIOCTHOW CHUCTEME, B3aWMOCBS3HM YEIOBEKa, MPUPOIBI U
o011ecTBa, MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciITabax BeceneHHol;

- BIIAZICHWE 3HAHUSAMHU O HamOoJjiee BAXKHBIX OTKPBITHAX W JOCTIDKEHHSIX B OOJIACTH
€CTECTBO3HAHUS, MOBJIMSABLIMX Ha 3BOJIIONMIO MPEACTABICHUN O MPUPOJIE, HA PA3BUTHE TEXHUKU U
TEXHOJIOTHIL;

- c(pOpMHUPOBAHHOCTh YMEHUS MPUMEHATh €CTECTBEHHO-HAYUHbIE 3HAHMS JUISI OOBSICHEHUS
OKpYKaIOIINX SIBICHUH, COXpaHEHUS 370POBbs, 00ECIIeYeHUsT Oe30MaCHOCTH JKU3HEACATEIbHOCTH,
Oepe’KHOr0 OTHOIIEHUS K MPUPOJE, PallMOHAIBHOIO MPUPOAONOIb30BAHNUS, @ TAK)KE BBITOIHEHHS
POJIH TPaMOTHOTO MOTPEOUTETIS;

- c(OPMHMPOBAHHOCTH MPEJICTABIECHUI 0 HAYYHOM METOJIe MMO3HAHUS MPUPOJBI U CPeNICTBAX
W3yYeHHs] MeraMHpa, MakpOMHUpa W MHKPOMHpA; BIIQJCHHWE TPUEMaMU E€CTECTBEHHO-HAYYHBIX
HaOJI0ACHUH, OTIBITOB, HCCIEIOBAHUN M OLIEHKH JJOCTOBEPHOCTH MOJYYEHHBIX Pe3yJIbTaTOB;

- BJIQJICHUE TIOHSATHIHBIM allapaToM €CTECTBEHHBIX HayK, IMO3BOJIIONINM ITO3HABATh MHD,
y4acTBOBaTh B JHMCKYCCHSIX IO €CTECTBEHHO-HAyYHBIM BOINPOCAM, HCIOJIBb30BATh DPA3IUYHBIC
WUCTOYHUKH WHPOPMALUU JUISI TOJITOTOBKH COOCTBEHHBIX pabOT, KPUTHYECKH OTHOCHTHCS K
coobmiennssMm CMU, conepxanum HaydyHY0 HHPOPMAIINIO;

- c()OPMHPOBAHHOCTh YMEHHI TOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS JIJIS
KaX/I0TO YeJIOBEKa HE3aBUCHMO OT €ro NpogecCHOHAIbHOM AEATENbHOCTH, pazinyaTh (akThl U
OILIEHKH, CPAaBHUBATh OIICHOYHBIC BBIBONBI, BUJIETh WX CBS3b C KPUTEPHSIMH OIEHOK U CBS3b
KPUTEPUEB C ONPEIEIECHHON CUCTEMOM LICHHOCTEH.



COJAEPKXAHUE YUEBHOM JUCHUIIIUHBI
OBHIASI U HEOPITAHUYECKAS XUMMUSI
BBengenue

XrMHYecKasi KapTMHAa MHUpPa KAaK COCTaBHAas 4acCThb €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA.
Poinb XMy B ®KHU3HU COBpeMEHHOTO olriecTBa. [Ipumenenne JOCTHKEHU COBPEMEHHON XUMUH B
IYMaHUTapHOH cdepe nesTenpHOCTH 00IecTBa. XUMUUECKOE CoJlepKaHue y4eOHON JUCIUIUIUHEI
«EcrecTBo3Hanue» npu ocsoenuu cnenuansHocreid CIIO.

OcHOBHbIE NOHSATHS M 3aKOHbI XUMHUH

[Ipenmer xumuu. BemectBo. Atom. Monekyna. XuMHUYeCKHid 37eMEHT M (DOPMBI €ro
cyuiectBoBaHusl. [IpocTeie 1 Ci10XkKHBIE BEIIECTBA.

Hemoncmpavyusn

HaGop mozeneit aroMoB 1 MoJiekyl. MI3mMepeHue BelecTna.

OcHoBHbIE 3aKOHBI XMUMHMHM. Macca aToMOB U MojeKkyJd. OTHOCUTENbHbIE aTOMHAas U
MoJleKyisipHass Maccsl. KosmmuectBo Bemectsa. Ilocrossnnas Asoranpo. MossipHast Macca. 3akoH
ABorajipo. MossipHblil 00beM ra3os.

KonuuecTBeHHbIE H3MEHEHHMs B XHMHMM KaK 4YacTHBIM Cllydail 3aKOHOB IIepexoza
KOJIMYECTBEHHBIX M3MEHEHHMH B KaudecTBeHHble. M. B. JIOMOHOCOB — «IE€pBBI PYCCKUI
YHHUBEpCUTET». MIUIIOCTpanuu 3aKOHa COXpaHEHUs MacChl BELIECTBaA.

Jlabopamopuvle u npakmuyecKkue 3aHAMUA

Pacuers! kosmuecTBa BelecTBa

Ilepuonnuecknii 3axkon u [lepuonnyeckas cucreMa XuMHYECKHX 3JIEMEHTOB
. . MenaeneeBa

OtkpeiTue Ilepuonnueckoro 3akoHa. Ilepuoauueckas cuctemMa XUMHYECKHUX 3JIEMEHTOB
1. N. Menneneesa. 3nauenue [lepuonndeckoro 3akona u [lepuonnueckoil cucTreMbl XUMHUYECKUX
anemenToB J[. . MenzeneeBa s pa3BUTHS HAyKH U IOHUMaHUS XMMUYECKON KapTUHBI MHPA.

JHemoncmpavyusn

Paznuunsie popmel [leproauueckoii cucrembl xumuueckux snemenTos J. . Menneneena.

CTtpoeHue BelecTBa
KoBanentHast cBA3b: HenosisipHas W nonsipHas. MoHHas cBs3b. KaTHOHBI M aHHMOHBI.
Meranueckas cBsi3b. BogopoiHas CBA3b.

Hemoncmpavyus
OOpasmpl  BemiecTB M MaTepUaioB C Pa3IUYHBIMH THUIAMH XHMHYECKOH  CBS3H.

Bona. PacTBops!



Bona B mpupoae, ObITy, TEXHUKE M Ha POU3BOACTBE. DU3HUECKHUE U XUMUYECKHIE CBOWCTBA

Boabl. OnpecHeHUe BOJIbI. ATperaTHbIE COCTOSIHHSI BOJIBI U €€ MEPEeXOJbl U3 OJTHOTO arperaTHoro
COCTOSIHMSI B IPYTOE.

Hemoncmpayusn
duznueckue CBOMCTBA BOJIBI: MOBEPXHOCTHOE HaTsDKCHUE, CMaJyuBaHUE.

XuMHYecKHe peakuuu

[TonsiTne 0 XuMUYECKOW peakiuu. Tumbl XuMuUYeckux peakiuid. CKOpOCTh peakiuu M
(hakTOpbI, OT KOTOPHIX OHA 3aBUCHT.
Hemoncmpayuu
XUMHUECKUE PEAKIIUHU C BbIICIEHUEM TEILIOTHI.
Jlabopamopnusle u npakmuyecKkue 3aHAMUA
Peakmnn 0OMeHa B BOJHBIX PaCTBOPaX AJIEKTPOIUTOB

Heopralmqeclme COCIMHCHUA

Kinaccupukanusi Heopranuveckux coeIuMHeHUl M uX cBoiicTBa. OKCHUIBI, KHCIIOTHI,
OCHOBaHMUs, COJIU.

Ilousitue o ruaposuse coseil. Cpena BOJAHBIX PACTBOPOB COJICH: KHCIas, HEUTpaIbHAasl,
mesiouHasi. Bonopousiii nokasarens pH pactBopa.

Metanbl. O0mue pr3nuecKre U XUMAYECKUE CBOMCTBA METAJIIIOB.

Hemeramibl. OO0mas XapakTepuUCTUKa TJIaBHBIX MOJATPYIIN HEMETANIOB Ha IpUMepe
rajoreHoB.

Baxueiiline coeAMHEHUsT METAUIOB M HEMETAIJIOB B IPUPOJE U  XO35HMCTBEHHOMU
JEATEIIbHOCTH YeJIoBeKa. MeTauibl, CIlaBbl, COEUHEHHS METAJJIOB B TEXHHUKE.

Hemoncmpayuu

B3aumoneiicTBue MeTayuioB ¢ HeMeTallaMu (LIMHKa C Cepoil, alloMUHUS C HOAOM),
pacTBopamMu KHUCIOT M Imeiodeil. ['opeHune MeramnoB (I[MHKA, *Kelle3a, MarHusi) B KHUCIOPOJE.
B3anmopeiicTBre a30THOM M KOHUEHTPUPOBAHHOM CEPHOM KHUCIOT ¢ MeAbI0. BoccTaHOBUTENBHBIE
CBOMCTBA METAJIOB.

Jlabopamopuvie u npakmuueckue 3anamus

I'mpponus cosiel pa3IuyHOro TUIIA

BzaumopeiicTBre METaIIOB ¢ paCTBOPaMHU COJIEH

OPI'AHUYECKAS XUMUA
Opranuyeckue coeAHHEHUs

OcHoOBHbBIE MOJI0:KEHUSI TEOPUH CTPOEHHMSI OPraHUYecKUX coeluHeHmii. MHoroobpasue
OpraHu4ecKux coennHeHui. [lonsaTue nzomepuu.

Yraesonopoasl. [IpenensHble 1 HeNpeAenbHbIE YIIIEBOAOPOAbl. Peaknus nmoammMepu3anni.
[IpupoaHbIE HUCTOYHHMKH YIJIEBOAOPONOB. YIJIEBOAOPOABI KAK OCHOBA MEXIYHAPOJHOIO
COTPYJIHUYECTBA U BaXKHEUIINN UCTOYHUK popMupoBaHus Oromkera PO.

Kucaopoaconep:xamme OpraHuYecKue BellecTBa. IIpencraBurenn
KHUCJIOPOJCOAEPKAIINX OPraHUYECKUX COCAUHEHHI: METUIIOBBIA M ATUJIOBBIA CHOUPTHI, TIIUIEPUH,
yKCcycHast Kuciota. JKupbl Kak cIoXHbIE 3(UpPbl. AJKOrOJIM3M U €ro posib B JKU3HU OOIIECTBA.
VYTII1eBOIbL: TIIFOK03a, Kpaxmall, HeJUTKI03a.

A3oTcoepikaniue OpraHu4YecKue CcoeJUHeHHsl. AMHHBI, AMHHOKHUCIOTHI, OCJKH.
Ctpoenue u 6uonornyeckas PyHKIUS OCIIKOB.



Hemoncmpayuu

[Tomy4yeHue STUICHA U €r0 B3aWMOJICHCTBUE C PACTBOPOM IEpMaHraHaTa Kajius, OpOMHOMN
BOJIOM.

KauecTBenHas peakuus Ha TIIMLEPUH.

LIBeTHBIE peakuu OEIKOB.

Ilnacrmacesl m  BoJgokHa. [loHsaTne o0 mIacTMaccax M XMMHMYECKUX  BOJIOKHAX.
HatypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA. [IpuMeHeHne oNMMepoB B TEXHHUKE.

Jlabopamopuvie u npakmuueckue 3aHamus

XHUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI

L{BeTHbIC peakiuu OenkoB. Jlenatyparus O0eiakoB

O3HAaKOMJIEHME C CHHTETHYECKMMM M MCKYCCTBEHHBIMHM IIOJUMEPAMHU, XMMHUYECKUMHU
BOJIOKHaMHU.

XHUMHA ¥ KU3HD

XuMHSI W OpPraHu3M 4YeJIOBeKa. XHMHUYECKHE OJJIEMEHThl B OpraHu3Me€ YeJIOBEKa.
Oprannueckue W Heopranuudeckue BemiecTBa. OCHOBHBIC JKU3HEHHO HEOOXOIUMBIE COCHMHEHUS:
OeNKH, YrIIeBOAbl, )KUPbl, BATAMUHBI. YTJIEBO/Abl — IJIABHBIA MCTOYHUK SHEPTUU opranusma. Pomb
KUpPOB B opraHu3me.  XOJECTEpUH W €ro  polb B 3J0pOBbE  YEJIOBEKA.
MunepanbHbIe BEIIECTBa B MPOIYKTaX MUTAHUS, MUIIEBbIe J0o0aBku. COanaHCUPOBAaHHOE TUTAHUE.

Xumuss B ObiTy. Boma. KauectBo Bompl. Moromme u uuctsmme cpenacrsa. [lpaBuia
0e30macHOi paboThI CO CPEACTBAMU OBITOBON XUMUH.

Ponp xuMHueckux 5JIEMEHTOB B JKM3HHM pacTeHUi. YaoOpeHus. XUMHUYECKHE CPEJCTBa
3allUTHl PACTEHUH.

BHOJIOI'UA

BuoJiornsi — COBOKYNHOCTH HAYK 0 *KHBOii mpupoae. MeToabl HAYYHOT0 MO3HAHNS B
oMoJIoruu

Kupas npupoja kak 0OBbEKT U3ydeHHs] OMOIOTHH. MeTobl Hccae10BaHus JKUBOM IPUPOIbI
B Ouonoruu. OCHOBHBIC MPU3HAKH KUBOro. CHcTeMHasi opranusanus xuBoi matepuu. [lonstue o
CTPYKTYPHBIX YPOBHAX.

Hemoncmpayuu

MerToanl uccieIoBaHus B OMOIOTHH.

CTpyKTypHBIE€ €UHULIBI OPTAHU3Ma YEJIOBEKA.

CTpyKTYypHBIE €IMHULIBI PACTEHHUS.

IIpoBenenue pa3apaxxeHus y THIPHI.

buonornyeckue cUcCTEMBEI pasHoOTrOo YpOBHA: KIJICTKA, OpPraHu3M, IOMMYJIAIHsA, SKOCUCTEMA,
ouocdepa.

Kiaerka

Crpoenne u pyHknum kjaerku. [{utonorus kak Hayka. OCHOBHBIE ITOJIOKEHUSI KJIETOYHON
teopun. Kietka — cTpykTypHO-QyHKIIMOHANBHAS (3JIEMEHTApHAs) SANHUIIA )KU3HU.

[TpokaproThl U PYKapHOTHl — HHU3IIME U BBICIINE KJIETOYHBbIE OpraHu3Mbl. OcoOeHHOCTH
CTpoeHHus KJeTok Oaktepuid. OOmmias xapakTepUCTHKA CHHE-3eJIeHbIX Bojopocieii. OcobeHHoCTH
cTpoeHusi BupycoB. bakrepuodaru. boprba ¢ BupycHsiMu 3a6oneBanusimu (CIIU u n1p.)
CtpykTypa U cBoicTBa HUTOIUIa3Mbl. CTpoeHHEe KJIETOYHBIX 000souek. dDarounuto3 u MUHOLMTOS.
OOu1re opraHou/ibl KJIETKU: cTpoeHue U pyHkuuu. CTpoeHne U GyHKIUH sapa B kiaeTke. CTpoeHue
1 QYHKIIMH XPOMOCOM.



XuMn4yeckass OpraHu3anusi KJIeTKH. XUMUYECKHUE 3JIEMEHThI KJeTKH. OpraHuueckue u
HEOpraHMYeCKHWe BellecTBa KIETKU. 3HauyeHHe BOAbl B KieTke. [loHsTHe TruapoduiIbHBIX U
ruipoOOHBIX BEIIeCTB. benku, yriieBoAbl, UMK, HYKIIEMHOBBIC KHCIOTHI U X POJb B KJIETKE.
Crpykrypa 6enkoB. Ctpoenne JIHK u PHK. Permmukanms JIHK. IIpuHiun xoMIieMeHTapHOCTH.
I'en. Kon /THK.

Hemoncmpayuu

Cxema cTpoeHHS KIIETKH.

PactutenbHas kieTka.

CuHe-3enéHble BOJIOPOCIIH.

CtpoeHue KIETOK MPOKApUOT U FYKApHUOT.

MemMmOpaHHbIe 1 HEMEMOpaHHBIC OPTAHOUIBI KICTKH.

Snpo.

®aronuros. [InHOIMTO3.

CtpoeHue Bupyca.

Bakrepuodar.

XUMUYECKUE DIIEMEHTHI KIETKH.

CopeprkaHre OCHOBHBIX XMMUYECKHX BEIIECTB B KJIETKAX PACTCHUM U KUBOTHBIX.

Heopranunueckue BemiecTBa KJIETKH.

CopeprkaHue BOJIbI B pa3IMUYHBIX OPTaHU3Max M OpTraHax.

Yraesoasl. DyHKIUH YIIIEBOJOB.

D yHKINH JTUITUIOB.

CtpoeHue u CTpyKkTypa Oenka.

Henatypanus Oenka.

OyHKIMH OENKOB.

Crpoenue monexkyn JJHK u PHK.

[Ipouecc pernukanuu JTHK.

IIpyuHIMIT KOMILIEMEHTAPHOCTH.

OrnpezneneHre aMMHOKHUCIIOT IO TEHETUYECKOMY KOAY.

Jlabopamopnvle u npakmuyecKkue 3aHAmMU

CpaBHEHHE CTPOEHUS KIIETOK PACTEHUH U )KMBOTHBIX 110 TOTOBBIM MUKpOIIpEnapaTam.

N3yuenune cTpoeHust paCTUTEITBLHOMN KIETKHU.

Nzydenue hopm GakTepuii Mo MUKPOCKOTIOM.

Ornpezenienre HATMYUS YTIAEBOAOB M OEJTKOB B KJIETKaX.

Opranusm

OO0MeH BellecTB M NpeBpalleHHe 3HepruM B KJjeTrke. CyllHOCTb, TUIBI U (PyHKUIUU
obmeHa BemecTB. [Inactuyeckuii u snepreruyeckuii ooMeH. Pone AT® B xu3uM kinetku. CuHTe3
AT®. Drarnbl 2HEPreTHYecKOro 0OMeHa: MUIeBapEeHHe, TITUKOJIN3, IbIXaHHE.

Oransl macTuyeckoro oomena. buocunres 6enka. Tpanckpunuus. TpaHcusaus.

Tunel mutanus kuBbIX opranu3zMoB. dorocunTes. IIporecch cBeTOBOM W TEMHOBOM (a3.
XeMOCHHTE3.

@DopMbI Pa3MHOKEHUSI OPraHU3MOB. [[eneHne KIETKH — OCHOBA POCTa, Pa3MHOXKEHHUS U
pa3BuTHs opraHu3MoB. [lonstue u dopmbl pazMHOKeHHs opraHu3MoB. [lomoBoe m OGecronoe
pazMHOXkeHue. Turbl 0ecrioaoro pa3MHOXKEHHUS.

Meiio3. O6pa3oBaHue MOJIOBBIX KIETOK, OIJIOJOTBOPEHHE U €ro OMOJIOTHYECKOE 3HAUCHHE.
3HaveHue Melo3sa.

HNuauBuayanbHoe pasBurue opraHu3moB. IloHdarne w©  mepuoasl  OHTOrEHe3a.
OMOpUOHaNbHBIN 3Tanm oHTOreHe3a. OCHOBHbBIE CTaJAUU SMOPHOHAIBHOTO PAa3BUTHUS KUBOTHOTO
opranusMma. [loctamOproHanbHOe pa3BUTHE KUBOTHBIX.

[IpynunHBI HapyIIEHNWH B pa3BUTUN OPraHU3MOB. PenpoayKTUBHOE 30pOBbE.
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OcHOBHbIe MNOHATHA TeHeTHKH. OOmIMEe TMPEACTaBICHUS O HACICACTBEHHOCTH U
n3MEHYMBOCTH. [.MeHznenp — OCHOBOIIOJIOKHUK T'€HETUKH. ['€HeTHueckass TEpMHUHOJIOTHS H
CHUMBOJIUKA.

OcCHOBHBIE 3aKOHOMEPHOCTH HACJEACTBEHHOCTH. 3aKOHbI T€HETUKH, YCTAHOBJICHHbIE |
Menaenem: nepBblid, BTOpOM, TpeTuid 3akoHbl Menpens. ['mOpuaonoruyeckuii MeToj, U3ydeHus
HACJIEICTBEHHOCTH. MoOHOrHOpuAHOE U AUTMOpUIHOE CKpellMBaHHE. [ OMO3UrOTHBIE U
reTepO3UTOTHBIE OPraHU3MBI.

[IpomexyTOUHBIN XapaKTEp HACAEIOBAHUS.

['mnore3a 4YUCTOTHI TaMeT M €€ IIUTOJIOTHIECKOe 000CHOBAHHE.

AHanmu3upyolee CKpeuBaHue.

B3aumopneiictBue renoB. I'eneruxka mona. 3akoH T. Moprana. CuemieHHOE ¢ IOJIOM
HacienoBaHue. MerToabl HM3yuyeHHUs HACJIEeICTBEHHOCTH 4enoBeka. HacrnencrtBeHHble Oose3Hu
YeJI0BEKa, X MPUYMHBI U MPO(UITAKTHKA.

OcHoOBHbIE 3aKOHOMEPHOCTH U3MEeHYUBOCTH. MoaudukalnoHHas n3MeH4YuBocTh. Hopma
peakuuu. YrpaBieHUE JOMUHUPOBAHUEM.

HacnenctBeHHass wiM MyTalMOHHAs W3MEHYMBOCTh. THIIBI MyTallMii IO YPOBHIO HX
BO3HMKHOBEHHUSA: TOYEUYHbIE, XPOMOCOMHBbIE, T€HOMHbIe MyTauuu. CBoiicTBa MyTalMi.
ComMaruueckue MyTaluH.

3aKOH FOMOJIOTMYECKUX PSAJIOB B HACIEACTBEHHON U3MEHYUBOCTH.

Ionsitue m Meroabl cejekunu. Cenekuus Kak Hayka. 3aJadyd COBPEMEHHOM CEJIEKLIMH.
OcHOBHbIE METOJBl ceNeKUuu: oTOop, rudpuauzanus. Yuenue H.M. BaBunoBa o neHtpax
MHOT000pa3us U MPOUCXOKICHUS KyIbTYPHBIX PAaCTCHUH.

buotexHonorus, ee 10CTUKEHUS U EPCIEKTUBBI Pa3BUTHSL.

Hemoncmpayuu

Metabonu3m.

Cxema ctpykTypsl MosieKyssl ATO.

Tpanckpunuus.

Tpancnsuus.

ABTOTpOdBI 1 TETEPOTPOPHI.

DoTOCUHTES.

CrtpoeHue xJIopoIuiacra.

HHTEeHCUBHOCTH (OTOCHHTE3A B Pa3HBIX CHEKTPaxX CBETA.

CrniocoObl J1eneHust KIETKH.

KieTounbril UK.

Muwuros3.

Tunel pa3MHOKEHHUS.

CnocoOb1 6ecrosoro pa3MHOKEHNS OPraHU3MOB.

BereratuBHO€ pa3MHOXEHUE IBETKOBBIX PACTEHHM.

JIBOIiHOE OIUTOJOTBOPEHUE Y PACTECHUN.

OO0pa3oBaHue MOJOBBIX KJIETOK.

Metios.

OTaInsl OIUI0A0TBOPEHUS.

DOMOpHOHATBHBIN MTEPUOJT OHTOTEHE3a.

CxoacTBO cTajuii SMOPHOHAIBHOTO PA3BUTHS TO3BOHOYHBIX.

Tumbl TOCTAMOPHOHAIBHOTO Pa3BUTHS KUBOTHBIX.

CHMBOJIBI, UCTIOJIB3YIOIIMECS B TEHETHKE.

KoHTpacTHbIe pru3Haky ropoxa, nydasmmuecs I'. Mennenem.

MoHorubpuaHoe u AUTHOPUIHOE CKPELMBAHUS.

HacnenoBanue ¢ mOJHBIM CLEIJIEHUEM T'€HOB.

Mymika npo3oduia.

HacnenoBanue npu3HakoB IpU KOMIIJIEMEHTAPHOM B3aMMOEHCTBUH F€HOB.
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ITonumepHOE B3aUMOICUCTBUE TEHOB.

TuIbl XpOMOCOMHOTO ONpPEEIEHUS TO0JIa.

OrnpezerieHue mnojia y 4ejioBeka.

brnn3Hensl.

['eHeTnyeckue METOABI U3YUYEHUS YETIOBEKA.

Jlabopamopuvie u npakmuueckue 3aHamus

N3yueHne nociaenoBaTeIbHOCTH (Pa3 MUTO3a B KJIETKaX KOHYHMKA KOPHS JIyKa.
Pemmenue 3a1a4 Ha MOHOTHOPUAHOE CKPEIIMBaHUE.

Pemienue 3a1a4 Ha IUTHOPUIHOE CKPEIIMBAHUE.

BrisiBieHMe cTaTUCTHUECKUX 3aKOHOMEPHOCTENH MOIM(DUKAIIMOHHOM N3MEHYUBOCTH.

Bun

Teopusi 3BogOUMH. DBOJOIUMOHHOE YyueHue Y. JlapBuHa, ero mNpearoChUIKH.
[IpakTuyeckoe 3HaueHWe napBuHU3MA. [loHATHE M BHIBI UCKYCCTBEHHOTO oTOOpa. IloHsTHE M
JBIDKYLIUE criibl 3Boonuu. @opMel 60pbOBI 3a cyniecTBoBaHue. EcTrecTBeHHBIN 0TOOD: MOHATHE U
¢dopmbl. Poib 3BONIOIMOHHOTO Y4eHUS B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUDA.

Muxkpo- u makpo3Bosonus. Konuennus Buia, ero KpuTepuu U cTpykrypa. Ilonmymsanms —
CTPYKTypHasi €IUHMIA BUA U 3BOTIOIMU. CYIIHOCTh MUKPOIBOJIOLUHN U TUIIBI BUI000pa30BaHMUS.
JuBeprennus. CyImHOCTP MakpOdBOJIOUMU W €€ JI0Ka3aTenbCTBa. llpucnocoOneHHOCTh —
pe3yabTaT  €CTECTBEHHOro oTOopa, ee  MHOrooOpasmue. OTHOCHUTENBHBI  XapakTep
MIPUCIIOCOOIEHHOCTH.

['maBHbIC HampaBieHMsI 3BOJIIOLUMU OPraHUYECKOro Mupa: apoMopdo3, HIAHO0aJaITalus,
o0m1ast tereHeparusi.

buonornueckuit mnporpecc u Ouonoruueckuii perpecc. Kiaccudukamus opraHusMos.
Taxconbl. Cucremaruueckue rpymnmsl. KonBeprenuus.

Pa3nu4ynble B3risiAbl HA MPOMCXOKICHUE KU3HH Ha 3emule. ['Mnores3sl IPOUCXOXKIACHUS
xu3Hu. [logpasnenenue ncropun 3eMiu Ha 3pbl U IEPUOIBL.

AnTponorene3. IlonoxkeHue uyenoBeka B cHUCTEME XUBOTHOro Mmupa. JlokazarenbcTBa
pOJACTBA 4EJNOBEKa C MIEKONUTAOIIMMHM  KMBOTHBIMHM. HampaBieHMs 5BONIOLIMK YEIOBEKa.
JiBmxymue cuibl aHTponiorenesa. [lonsatue yenoseueckoil pacel. TUIbI pac yenoBeka.

Hemoncmpayuu

I'oMostornyHbIe Oprabl y )KMBOTHBIX U PACTEHUM.

ApXeonTepuKC U €ro OTIEYaToK Ha KaMHe.

OBOJIIOLMOHHOE PAa3BUTHE OPraHUUYECKOTO MUPA.

Apomopdo3bl y pacTeHHUH.

OcHoBHble nonoxenus teopun Y./lapsuna.

®opmbl 60pHOBI 32 CYIIIECTBOBAHHUE.

CocHBI B 0IHOBO3PACTHOM JIECHOM HAaCaXICHUU.

VYrpoxaroiye no3sl y pa3IndHbIX KUBOTHBIX.

MuMuKkpus ¥ IOKpOBUTEIBCTBEHHAS OKpAcKa.

Mopckoit KOHEK 1 UTrIIa-pbida B 3apOCIIsX PACTEHUH.

MexaHu3M JIeHCTBUSI ECTECTBEHHOTO 0TOOpa.

@DopMBbI ECTECTBEHHOT'O 0TOOpA.

CoBpeMeHHas Teopusl IBOJIIOLINN.

DneMeHTapHbIe (PaKTOPHI IBOTIOIUH.

JluBeprexuus.

Kpurepuu Buna.

['eorpaduyeckoe B11000pazoBaHue.

DKOJIOTHYECcKOe BU000pa3oBaHue.
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CucremaTnka pacTeHui.

Cucremaruka >KUBOTHBIX.

Hampasnenus u nyTu 3BOJIIOLNN.

CpaBHeHuUe OHMOJIOTHYECKOro Iporpecca u perpecca.

OO61uas nereHepanus.

[Ipumepsl agantaiui.

[Tpucnocobnenne KpoTa K 0OUTaHHIO B TOYBEHHOH cperie.

[TpucnocoOeHne N03BOHOYHBIX K OOUTAHUIO B BOJIHOU Cpejie.

[Tpucnocobnenue renapaa K OOUTaHHUIO B CAaBaHHE.

I'naBHbIC apoMOp( 03Bl HA PAaHHUX 3TaNax 3BOJIIOLUU.

PasButue Teopun abuorenesa.

Onglt Penu.

Omert IlacTepa.

Teopun 6HOreHeTHYECKOr0 BO3SHUKHOBEHUS KU3HMU.

OcHOBHBIE 3TaIlbl Pa3BUTHS KU3HU.

YcnoBust BOBHUKHOBEHUS JKU3HU Ha 3emIle.

Teopus sBomtonnu xxuBor Marepuu A.M. Onapuna.

CoBpeMeHHbIE B3IJIS/1bI Ha SBOJIOLMIO )KUBOW MaTEpUH.

PyaumeHThI 1 aTaBU3MBI y YelIOBEKA.

Yactu ckelera NMTEKAHTPONaA, HIWKHAS 4elocTh [eienbOeprckoro — 4enoBexa,
pEeCTaBpUPOBAHHBIN Uepen U Opyaus TpyAa HeaHJepTaiblia U KPOMaHbOHIIA.

OBoJTIOLIMS IPUMATOB.

CucreMaT4ecKoe MOJI0KEHUE YEIOBEeKa.

YenoBekooOpa3HbIe 00E3bSHBI.

OcCHOBHBIE YEPTHI YEIOBEUYECKOI'O TEJIA, YHACIIEIOBAHHBIE OT )KUBOTHBIX.

Pa3Butue 3apo/ipiia MIEKOIUTAIOIIET0 )KUBOTHOT'O U YEJIOBEKa.

CxopnctBo cTaguil 3MOPHOHAIBHOIO Pa3BUTHUS TO3BOHOYHBIX.

Pe3ynbpTaThl OMOIOrMUECKON IBOJIOLMH B CTPOCHUH YEJIOBEKA.

ConuanbHas 3BOJIIOLNS YEJIOBEKA.

OBOIIOIMS YETI0BEKA.

ABCTpaJIONUTEK.

Ckerner aBCTpaonuTeKa.

Opyaus Tpyzia ¥ OXOThI IPEAKOB YEIOBEKa.

Apeaibl paHHUX U TIO3/IHUX HEAHJEPTaJbIIEB.

Opyaust TpyJia ¥ 0XOThl KPOMaHbOHIIA.

HackasbHbIN PUCYHOK.

Hacrennast ;xuBonucs.

Apeait pacripocTpaHeHHsI KpOMaHbOHIIEB.

Pacsl yenoseka.

Jlabopamopuvle u npakmuyecKkue 3aHAMUA

Mopdonoruueckne 0COOEHHOCTH pacTEHUH pa3IUYHbIX BUJIOB.

N3yuenne npucnocoOIeHHOCTH OPTaHU3MOB K Cpelie OOUTaHMUSL.

Nzyuenune apomMopd030B y pacCTEHUIH.

IKOCHUCTEMBI

IIpenmer M 3aga4u IKOJOTHU. DKoIOoTHYeckue ¢akTopbl. OOIIHEe 3aKOHBI 3aBUCHMOCTH
OpraHu3MoB OT (akTopoB cpeibl. OCHOBHBIEC CPEbI KU3HH.

12



Tunel B3aumoaencTsust opranu3MoB. [omymnsanuu. bruoneHossl.

3aKOHBl OpraHu3alu 3KocucTeM. KpyroBopoT BeIIECTB M NpEBpallleHHEe HHEPIUu B
skocucremax. llenu nutanus, Tpoduueckue ypoBHH. broreoreHos — kak sxocuctema. buonenos u
OMOTON KaK KOMIIOHEHThI OMOreoleHo3a. ArpoueHo3sl. CaMopa3BUTHE HIKOCUCTEM — CYKIIECCUU.

Buocdepa — rinodanbnas s3xocucrema. Yuenue B.1. Bepuanckoro o 6uoctepe. I'eochepst
3emiu. Ponb KuBBIX opranu3moB B Ouochepe. KpyroBopor BaxHEHIINX OMOI€HHBIX 3JEMEHTOB B
ouocdepe.

OcHOBHBIE HalpaBJIeHUs BO3JIEHCTBUS YesoBeKa Ha Ouocdepy.

Hemoncmpayuu

Cpenpl 00uTaHUs KUBOTHBIX.

Oco0OeHHOCTH OpraHU3MEHHON CpeJibl OOUTAHNUS.

OKOJIOrHYecKHe IpyIIbl OPraHu3MOB.

Okonoruyeckue (HakTopsl.

AObuoTtndeckue (HakTopsl.

3aKOH ONTHUMYMa.

doTonepruoau3M.

buotnyeckue hakTopsI.

Ilenu u cetu nUTaHMSL.

buonenos.

Spycel necHoro OuoleHo3a.

DKOJIOTWYEeCKHEe HUIIM TONYSIIUA  BHIOB, CIEHUATU3UPYIOIINXCS HAa I[IBETKOBBIX
pacTeHusX.

HckyccTBEeHHBIN OMOLIEHO3.

[TpaBHII0 3KOIOTMUYECKON TUPAMUIBI.

Bup! 5K00THYECKUX TUPAMUI.

Cykueccusi.

IIpumep BTOPUYHOM CYKIIECCUM.

CMeHa pUpOIHBIX COOOILECTB.

Kpyrosopor yriepona.

[TpuMmep oTpHIIATENBHOTO aHTPOINOI'€HHOTO BIMSIHUS Ha Orocdepy.

3arpsi3HeHUe cpebl.

3arpsi3HeHue aTMoc(hepbl aBTOMOOMIIBHBIM TPAHCTIOPTOM.

Jlabopamopuvie u npaxmuueckue 3aHAMUA

CocraBieHue 1enei NUTaHus.

Tembl pedepaToB, COOOIECHN, TOKIAT0B
AJISl CAMOCTOSITEIbHOM PadoThI

B.U. Bepnanckuii u ero yuenue o 6uocdepe.

Vcropus u pa3BUTHE 3HaHUH O KIIETKE.

[Tomymnsiiust Kak eAMHUIIA OMOIOTUYECKON IBOJIOLINH.
CoBpeMeHHbIE B3IJIs/1bI Ha OMOJIOTHYECKYIO SBOJIIOLIHUIO.
CoBpeMeHHBIE METO/IBI UCCIIETOBAHMSI KIICTKH.

Cpenbl 00UTaHHS OPTaHU3MOB: IPUYUHBI PA3HOOOPA3HSL.
Dxoyioruueckas aemorpadus.

Jemorpaduueckas CTpyKkTypa MOMYJISIIHHA.

Kpacnas xknura Tam6oBckoi o0macT.

10 Oco60 oxpaHsieMble IPUPOIHBIE TeppuTOpuu Poccuu.
11. Oco60 oxpaHsieMble TPUPOAHbIE TeppUTOpUn TamMOOBCKON 001aCTH.
12. I'nmoGanbHbBIE SKOIOTUYECKUE TTPOOTIEMBI.

13. TlepBslit pycckuii akagemMuk M.B. JIoMmoHOCOB.

13

COoN~LNE



14. Oxpana okpy»Karolei cpeapl 0T XMMHUYECKOT0 3arps3HEHMSL.

15. PactBOpBI BOKPYT Hac.

16. YcrpaneHue xKecTKOCTH BOJIbI HA POMBIIIUIEHHBIX MPEANPUATHSX.

17. Vlctopust BOSHUKHOBEHHUS Y PA3BUTHS OPraHUYECKON XUMUH.

18. YrieBoibl ¥ UX POJTb B KUBOU MIPHUPOJIC.

19. ’Kupsl Kak IpOAYKT MUTAHUS U XUMUYECKOE ChIPBE.

20. CpencrBa rUrMeHBI HA OCHOBE KHCIOPOACOAEPKAIINX OPTaHMYECKUX COSAMHEHUH.

21. CuHTeTH4ecKre MOIOLIME CPEACTBA: JOCTOMHCTBA U HEIOCTATKH.

22. Jlepunur Oenka B MHIIEBBIX NPOAYKTaX M €ro IMPeoOoJCHHE B paMKax TIJI00aNIbHOM
IIPO/I0BOJILCTBEHHOM MTPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

[lpu  peanmsammu  copepkaHust  00IIEOOpa30BATEIILHON  y4EOHON  JAMCHUILIMHBI
«EctectBo3nanue» B mpenaenax ocBoeHus OIIOIT CIIO nmo cnenmanbHocTu 40.02.01 IlpaBo u
OpraHm3anysl COIHAIBHOIO OO0CCIeYeHUs] MaKCHMajbHas ydeOHas Harpy3ka oOydJaromuxcs
cocraBisieT — 229 uacoB, B TOM 4Hcle ayauTopHas (oOs3arenbHas) ydeOHas Harpyska
obyuatomuxcs - 151 gac.

Temarnueckuii nian

Coaepixanue o0yueHust Oos3aTesibHasA yueOHas1 HAarpy3Ka
o0yuyawuuxcs, 4.
Bcero B TOM 4ucJe:
JIEKIIUH, 113 J3
YPOKH
XNMUS
O0masi 1 HeOpraHm4vecKast XuMmsi 35 35
Bsenenue 2 2
OCHOBHBIE TTOHATHS U 3aKOHBI XUMUHU 5 5
ITepuonuueckuii 3akoH u llepuonnyeckas cucrema 6 6

xumudeckux anementoB J[. . Meneneena.
CtpocHue BelecTBa.

Boma. PacTBopsl. 6 6
XHWMHYECKUE PEaKIUH. 8 8
Heopranuueckue coeiuHeHuUs.

Knaccudukanms HEOpraHMIeCKuX COSAMHEHUN U X 2 2

Cgoiicta. [lonsiTie o ruaponmse cosen.

MeTtannasl. HemeTamsl. 6 6
Oprannyeckasi XuMust 26 26
OCHOBHBIE MIOHATHUS OPraHUYECKON XUMUU U TEOPUS 4 4

CTPOECHUS OPTraHUYECKUX COCTMHEHUI

YT111eBOI0pPOJBI U UX TPUPOAHBIE HCTOYHUKHU 4 4
Kucnoponcoaepxaiiyue opraHM4ecKkue CoOeIMHEHMs 4 4
A3oTCcoIepIKaIie OpraHunIecKiue COSTMHCHUS. 6 6
[Tonumepsl

XUMUS 1 KU3Hb. XUMHS U OPTaHU3M YelIOBEKa. 8 8
Xumusi B ObITY

Hroro 61 61
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BHeaynuTopHasi camocTosiTeJibHasi padora 28
KoncyabTanumn S
IIpome:kyTounas arrecrauus B popme nudpdepeHnupoBaHHoOro 3auera
BNOJOI'Us
Beenenue 2 2
buonorus — COBOKyIHOCTb HayK O KHUBOH IIPUPOJE. 4 4
MeTo/1pI HayYHOT0 MO3HAHUS B OMOJIOTUU
Krnerka 20 20
Opranusm 30 30
Bun 18 18
DKOCHCTEMBI 16 16
Hroro 90 90
BHeaynuTopHasi camocTosiTeIbHAsI padoTa 39
KoncyabTanun 6
IIpomeskyTouyHas arrecTtauus B popme 1uddepeHHPOBAHHOIO 3a4eTa
Bcero 229 | | |
XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JESTEJIbHOCTH
OBYYAIOIIUXCA
Conep:xanue 00yyeHust XapakTepuCcTHKA OCHOBHBIX BH/10B
AeITeJIbHOCTH 00y4aromuxcs (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIl)
XUMUSA
BBenenne PackpeiTre BK1aia XUMHUECKON KapTUHBI MUpPA B

CIMHYI0 €CTECTBCHHO-HAYYHYIO KapTUHY MUpA.
XapakTepucTHKa XUMHUH KaK MPOU3BOUTEILHOM
CIJIBI 00IIIECTBA

Baxkueiinmme xuMmuueckue MOHATHUSA

YMeHue Jarth OnpeieleHHe U OIEepHpPOBATH

CJIEIYIOIIUMHU XUMHYECKUMY
MOHSTUSIMHU: «BELIECTBOY, «XUMHYECKHH
DIIEMEHT, «aTomy, «MOJIEKYJTIa,
«OTHOCUTEJIbHBIE AaTOMHas M  MOJIEKYJspHast
MacChl», «HOH», «AJJIOTPOIHS», «U3OTOIIBDY,
«XUMHYECKas CBSI3bY,
«QNEKTPOOTPHULIATENLHOCTD, «BAJICHTHOCTBY,
«CTENEHb  OKHUCIIEHHS», «MOJIb», «MOJIIpHas]
Maccay, «MOJIApHBII 00BeM  Tra3000pa3HbIX
BEUIECTBY»,  «BEULIECTBA  MOJIEKYJIPDHOTO U
HEMOJIEKYJIIPHOTO ~ CTPOEHUS»,  «PacTBOPHIY,
«QIEKTPOJIUT " HEDJIEKTPOJIUT,
«QJIEKTPOIUTUYECKAs U CCOLIMAL,
«OKHCIIUTENIb U BOCCTAHOBUTEINBY, «OKUCIEHHUE U
BOCCTAaHOBJIEHHE»,  «CKOPOCTb  XMMHYECKOH]
peaxkuum», «XMMHYECKOE paBHOBECHEY,
«yTJIEepOIHBIA  CKeleT»,  «(YHKIMOHAJIbHAs

rpyiiay, <u30Mepusi»

OcHOBHbBIE 3aKOHBI XHUMHH

(I)OpMyJ'II/IpOBaHI/IC 3dKOHOB COXpPaHCHUS MaCChbl
BE€IICCTB W IIOCTOSAHCTBA COCTaBa BCIICCTB.
YcraHoBieHue HpPI‘IHHHO-CHC,Z[CTBCHHOfI CBA3U
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MCXKOY COACPpIKaHUEM O9TUX 3aKOHOB n

HaIlUCAHUEM XUMUYECKHUX dbopmyn u
YpaBHEHUH.

PackpeiTie (QU3NYECKOTO CMBICIA CHUMBOJIHKH
[Tepuoanueckoit TaOJINLIBI XUMHYECKHX

anementoB JI. WM. MenneneeBa (HOMepoB
aJIeMEeHTa, Mepruojaa, TPYNIbI) U yCTaHOBJICHUE
MPUYUHHO-CIIEACTBEHHOMN CBSI3U MEXIY
CTPOGHHEM aToMa W  3aKOHOMEPHOCTSIMHU
W3MCHCHUS CBOICTB 3JICMCHTOB u
00pa3oBaHHBIX WMH BEIIECTB B IEpUOAAX U
rpyIimax.

XapakTepucTuKa AJIEMEHTOB MajlbIX IEPHOJIOB
110 HX ITOJIOKCHUIO B
ITepuonnueckoii cucreme Jl. 1. Menneneena

OcHoBHbBIE TCOPUHU XUMHUHU

VYcranoBneHue 3aBUCHMOCTHU CBOMCTB
XUMHUYECKUX BEIIECTB OT CTPOEHUS AaTOMOB
o0pa3ylomux MX XUMHYECKUX OJIEMEHTOB.
XapakTepucTuka BAYKHEUIIUX TUIIOB
XUMHYECKUX CBSI3€H M OTHOCUTEIBHOCTH 3TOMU
tunonorud. OO0bICHEeHNE 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa M  CTPOECHUSA
KPUCTAJUIMYECKUX PEILIETOK.
Q@OopMyYyJIMPOBAHUE  OCHOBHBIX  IOJOKEHUU
TEOPUM DJIEKTPOJIMTHYECKOW JUCCOUMALUU U
XapaKTEpPUCTHUKA B CBETE 3TOM TEOPUHM CBOMCTB
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COCIMHEHUM.

@OopMyJIMPOBAHUE  OCHOBHBIX  IIOJIOXKEHUU
TEOPUU XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX
COCIMHEHUN M XapaKTepUCTUKA B CBETE 3TOU
TEOPUM CBOWCTB BAKHEMIIMX IIPEICTABUTEIICH
OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHMM.

BaskHeililue BeuiecTBa u MaTepuaJbl

XapakTepucTuka CTPOEHUS aTOMOB u
KPUCTAIJIOB W Ha OTOW OCHOBE OOMIMX
(UBUYECKUX M XMMHUYECKHX CBOWCTB METAJIJIOB
4 HEMETAJIJIOB.
XapakTepucTuka COCTaBa, CTPOCHHS, CBOWCTB,
MOJIY4YeHUs] W NPUMEHEHHE  BaKHEMIIHX
HEMETAJIJIOB.

XapakTepucTuka COCTaBa, CTPOEHHUS W OOIINX
CBOWCTB BaKHEHIITIX
KJ1aCCOB HEOPraHUYeCKUX COETMHEHH.
Ommcanne cocTaBa MW CBOWCTB Ba)KHEHIIIMX
MPEACTABUTENIEH OpPraHUYEeCKUX COCAMHEHUM:
METaHOJIa ¥ 3TaHOJa, CIOXKHBIX A3PUPOB, KUPOB,
MBLI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHUCIIOTHI),

MOHOCaXapuA0B(TJIIOKO3bI), JcaxapHioB
(caxapo3bl), monUcaxapusoB (Kpaxmaia U
EJUTIOJIO3HI), AMUHOKHUCIIOT, OCJIKOB,

HCKYCCTBCHHBIX U CHHTCTUYCCKUX IMOJIMMCPOB

16




XNMHYEeCKUH I3BIK M CHMBOJINKA

Hcnonbp3oBanue B yaeOHOU u
npodeccCHoHATBLHOM JeSITebHOCTU
XUMUYECKMX  TEPMHUHOB U  CHUMBOJIUKH.
HazpiBanue W3YYCHHBIX BEIIICCTB 1o
TPUBHUAIBLHON W MEKTYHapOHOMI

HOMEHKJIATYype M OTPaKEHUE COCTaBa 3TUX
COEJMHEHUH C MOMOILBI0 XUMUYECKUX (POPMYIL.
OtpakeHue  XUMHYECKMX  IIPOLIECCOB  C
IIOMOILBIO YPAaBHEHUH XUMUYECKUX PEaKIUi

XuMu4ecKHe peakunu OObscHEHUE CYIIHOCTH XUMHYECKHX
MPOIECCOB. Knaccudukamnms
XUMHYECKHUX peakiuuii o pa3IUYHBIM
MpU3HaAKaM

XuMHYEeCKHH IKCTIEPUMEHT BpinosiHEHME XMMHYECKOrO0 JKCIEPUMEHTa B
ITOJTHOM COOTBETCTBUM
C  TMpaBWIaMH  TEXHHKH  O€30MaCHOCTH.
HaGnronenue, ¢ukcupoBaHHEe W ONHUCAHUE
pe3yJIbTaToOB MIPOBEIEHHOTO
AKCIIEPUMEHTA

Xumuueckasi uHpopmanus [IpoBenenue CaMOCTOSTEIBHOIO ITOMCKa
XHUMHYECKON nHpopmauu

C HCIIOJIb30BAaHHEM PAa3JIMYHBIX HCTOYHHUKOB
(Hay4YHO-TIOITYJISIPHBIX U3aHUH, KOMITBIOTEPHBIX
0a3 JIAHHBIX, pecypcoB WuTepHera);
UCIIOJIb30BAHUE KOMITBIOTEPHBIX TEXHOJIOTHIHA
Uist  00pabOTKM U Mepefayd  XUMHUYECKOU
UH(OpPMAIIMU U €€ TPEJICTABICHUS B Pa3INYHBIX

dopmax
Ipoduabnoe n npodeccnonanbHo 3HaunmMoe | OObsICHEHHE XUMHYECKUX SIBJICHUH,
coJep:KkaHue IIPOUCXOSIINX B IPUPOJE, OBITY
" Ha MIPOU3BOJCTBE.
CobmroieHue npaBuil SKOJIOTUYECKH TPAMOTHOTO|
NOBEICHNU B OKpykawomel cpeae. OneHka
BIIMSAHUSA XUMHNYECKOI'O 3arpsA3HCHUA]

OKpY’KaloIlled cpelpl Ha OpPraHu3M YeJOBeKa U
Jpyrue *)uBble opranu3mMel. CoOIt0IeHIE TTPaBUI]
Oe3omacHOro oOpalieHus C TOPIYHMH U
TOKCUYHBIMA  BEILIECTBAMU, 1a00paTOPHBIM|
o0opyoBaHuEM.

Kputnueckas JIOCTOBEPHOCTH
XUMHUYECKON uH(popManuu,
MOCTYNAIONIEN U3 Pa3HBIX HICTOYHUKOB.

OILICHKa

BHOJIOI'UA

BBenenune

3HaAKOMCTBO C OOBEKTaMH HW3Y4YCHHSI OWOJIOTHHU.
BrisBinenne ponu Ouonoruu B (popMHpOBAHUH
COBPEMEHHON E€CTECTBEHHO-HAyYHOM KapTHHBI
MHpa U IPAKTUYECKOMN NESITeIbHOCTH JIOCH.

Kierka

3HAaKOMCTBO C KIJIETOYHOM TEOpUEH CTPOCHMS
opranusmos. [lonydeHue npencraBieHus O POIU
OPraHWYEeCKUX W HEOPraHWYECKHX BEIIECTB B
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KIIETKE.

3HaHME CTPOEHHSA KIETOK 10 pe3yiabTaTaMm
paboThI CO CBETOBBIM MUKPOCKOIIOM.

YMeHue onMchiBaTh MHKpPOIIpenapaThl KIETOK
pacTeHHH. Y MEHUe CPaBHUBATh CTPOCHUE KIIETOK
pacTeHMH M JKMBOTHBIX 110  TOTOBBIM
MHUKpOIIpenaparam.

Opranusm

3HaHHE OCHOBHBIX CIIOCOOOB  Pa3MHOXKCHUS
OpraHWU3MOB, CTaJIUH OHTOTEHE3A.

3HaHUE MPUYMH, BBI3BIBAIOIIMX HAPYIICHUS B
Pa3BUTHUU OPraHU3MOB. YMEHHE II0JIb30BAThHCS
T€HETUYECKON TEPMHMHOJOTUEH U CUMBOJIMUKOU,
pemaTh NpOCTEHIITNE TCHETUYECKHE 3a0a9H.
3HaHue O0COOCHHOCTEH  HACIICACTBCHHOM U
HEHACJIEACTBEHHOH  M3MEHYMBOCTM W HX
OMOJIOTUYECKON POJI B IBOJIIOIIUN KUBOTO.

Bun

YMeHue aHaIM3upOBaTh U OLICHUBATh Pa3JInYHbIC
TUIIOTE3bI MPOUCXOXKACHUS )KU3HU Ha 3eMIIe.
YMeHue MpoBOAUTH OMHCAaHHE O0CO0ei OIHOTO
BHJIA 110 MOP(HOIIOTHYECKOMY KPUTEPHIO.
Pa3Butre crocoGHOCTEH SICHO U TOYHO M3JIarath
CBOM MBLIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHMS, BOCIPUHHUMATh U aHAJIU3UPOBATh
MHEHUS COOCCEIHUKOB, TIpU3HABAs  IPaABO
JIPyroro 4ejioBeKa Ha UHOE MHEHHUE.

YMeHue [0Ka3blBaTh POJCTBO YEIOBEKAa U
MJICKONHUTAIOMINX, OOIIHOCTh UM  PaBEHCTBO
YeJIOBEYECKHX pac.

IKOCUCTEMBI

3HaHUE OCHOBHBIX HIKOJIOTHUECKUX (PaKTOPOB U
WX BIIMSIHUS HA OPTaHU3MBI.

3HaHue OTJIIMYHUTENbHBIX MIPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arpOIKOCHCTEM.
[Tony4yeHue npeAcTaBICHUs O CXEME YKOCUCTEMBI
Ha npuMepe Ouocdepsl.

JleMoHCTpanyss yMeHMsS IIOCTaHOBKM  IieJiei
NEeSITeTbHOCTH,  TUIAHUPOBAHWE  COOCTBEHHOM
JESTeIbHOCTH JUISL JIOCTUXKEHHUS IOCTaBJIEHHBIX
Henei, MpeaBUACHUS BO3MOXKHBIX Pe3yJIbTaTOB
9TUX JEHCTBUH, OpraHM3alliud CAMOKOHTPOJS U
OIIEHKH TIOJYYCHHBIX PE3yJIbTaTOB.

OOyudeHue coONIOIEHUIO TMpaBWII TOBEACHUS B
IPUPOJIE, OepexxHOMY OTHOIIIEHUIO K
OuosornyeckuM  oOBbeKTaM  (pacTeHHsIM |
YKUBOTHBIM M FIX COOOIIECTBAM) M MX OXPaHE.

YYEBHO-METOANYECKOE U MATEPUAJIBHO - TEXHUYECKOE

OBECHEYEHHME ITPOT'PAMMbBI YUEBHOM JUCIUILINHBI «kECTECTBO3HAHUE»
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Jis  peanmu3zanuyd  TPOrpaMMbl  YY€OHOW TUCIUIUIMHBI TMPEAYCMOTpPEHa JiabopaTopus
ounomorun (Nel5/22), ocHamenHast 000py0BaHUEM:
. HoytOyk — 2 mT.;

. Komnerorep;

. DKpaH Ha ILITaTUBE;

. ITpoexTop ViewSonic;

. IlpunTep nazepHplii — 2 wr.;

. InTepakTHBHAs 10CKa;

. buonoruueckas MuKkposabopaTopus;
. CteHnpr;

. LHludpposoit mukpockorn — 1 mrT.;
10.CBeToBbIe MUKpOCKOTIBI — 10 mIT.;
11. Harsnasie mocoous.

O 00NN DN KW~

Jlist peanuzanyyl mporpaMmbl Y9eOHOW TUCIUTUTMHBI IPEyCMOTpPEHa JabopaTopust XUMUHU
(Nel5/16, 16a), ocHaiieHHast 000pYIOBAaHUEM:

1.Becbl MeUIIMHCKHE IEKTPOHHBIE;

2. locka aynutopHasi;

3. [Ipoextop NECNP;

4. CTOa XMMUYECKHUM 1€MOHCTPAIIMOHHBIH;
5.Kanopudep 3KOLI;

6. HoytOyK;

7. Kommbrorep;

8. Mukponaboparopus 1o XUMUH;

9. HaGop XuMHUYECKHX PEAaKTUBOB — 2 IIT.;
10. Ilpuntep;

11.IIpunTep nazepusiii MOV

12.100kad mst yaeOHbIX TOCOOMM — 2 MIT.;
13. AHaTUTUYECKHUE BECHI — 2 IIIT.;

14 MydenbHas neus;

15.CymmnpHbli mKad;

16. BeiTshkHO#M miKad;

17. OneKTpoHHBIII MUKPOCKOIL.

PEKOMEHIAYEMAS JIMTEPATYPA

OcCHOBHBbIC HCTOYHUKH:
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1. buonorust : yuebnuk u mpaktukym mns CIIO [Dnextponssiii pecypc] / B. H.
Apeirun [u gp.] ; mox pen. B. H. Speiruna. - DnekTpoH. gaH. - 2-¢ u3a. - M. : U3marenbcTBo
IOpaiit, 2019. - 378 c. - Pexxum noctyna: https://urait.ru/bcode/433339 - 3ari1. ¢ skpaHa.

2. Otronkuid, I'. II. EctecTtBo3Hanme: ydueOHuk u mpaktukyMm st CIIO [DnexTpoHHBIN
pecypc] / T'. II. Otroukuii; mox pen. I'. H. Ky3eMmenko. - DnekTpoH. naH. - M.: M3garenscTBO
FOpaiit, 2020. - 380 c. - Pexum mocryma: https://www.biblio-online.ru/viewer/estestvoznanie-
44877 1#page/2 - 3arn. ¢ skpaHa.

JlonoJiHUTe/IbHbIE HCTOYHUKH:

1. labpuensu O.C. m gap. EctectBo3nanume. Xumus: y4eOHUK JUIsl CTYACHTOB
poeCCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aLNi, OCBAUBAIOIINX MPO(PECCH U CHEIMATBHOCTH
CIIO. - M., 2017.

2. I'yceiixanoB, M. K. EctectBo3nanme: y4yeOnuk u mnpaktukym g CIIO
[DnexTponnsiii pecypc] / M. K. I'yceiixaHoB. - DieKkTpoH. AaH. - 8-¢ u3., nepepad. u gom. - M.:
UznarensctBo  Opaiit, 2020. - 442 c¢. - Pexum jpgocryma: https://www.biblio-
online.ru/viewer/estestvoznanie-448850#page/2

3. HNanunos-Jlanwiesn, B. WM. Dxomormst : y4eOHuk u mnpaktukym st CIIO
[Dnextponnbiii pecypc] / H. H. Mutuna, b. M. Manamenkos ; moxg pen. B. W. Jlanunosa-
Janunbsina. - OnekTpoH. naH. - M. : UznarensctBo FOpaiit, 2019. - 363 c. - Pexum nocryma:
https://www.biblio-online.ru/viewer/ekologiya-437197#page/2

4. Jlenuenko, E. M. uronorus, rucromorus u smoOpuosorus : yueOnuk s CIIO
[Dnextponnsblii pecypc] / E. M. Jlenuenko. - DIEKTpPOH. JaH. -2-€ W3A., UCHp. U Aom. - M. :
UznarensctBo  Opaitr, 2019. - 347 c¢. - Pexum jpgocryma: https://www.biblio-

online.ru/viewer/citologiya-gistologiya-i-embriologiya-444270#page/2

5. Oo6yxoB, [I.K. buonorus: kinetku u Tkanu : yue0. mocooue ms CIIO / JI.K. OdyxoB,
B.H. KupunenkoBa. — DnekTpoH. JaH. - 3-¢ u3l., nepepad. u gomn. - M. : U3natensctBo FOpaiir,
2019. - 359 c. - Pexxum goctyna: https://urait.ru/bcode/441999

6. Ocunosa, JI. A. T'emetuka. B 2 u. Yacte 1 : yuebnoe mnocobue mis CIIO
[Dmextponnbrii pecype] / JI. A. OcumoBa. - DIEKTpPOH. JaH. - 2-¢ W3Md., WCIp. W Jom. - M. :
WznarensctBo FOpaiit, 2018. - 255 c. - Pexxum nocryma: https://www.biblio-online.ru/bcode/42101

7. Oxonorus : yueOHuK u npaktukyM mist CIIO [Dnextponnsiit pecype] / A. B. Toraii
[u ap.] ; mox obur. pen. A. B. Toras, A. B. KopcakoBa. - DnekTpoH. AaH.- 5-e uza., nepepad. u J1o1.
- M. : MWzpareasctBo IOpaiir, 2019. - 353 c¢. - Pexum goctyna: https://biblio-
online.ru/bcode/433349

Nudpopmanuonubie 1 ndpoBbIe TEXHOJOTHNH (IPOrPaMMHOe o0ecreYeHue,
coBpeMeHHbIe podeccuoHAIbHbIE 0a3bl TaHHBIX U HH(POPMAIHOHHBbIE

CIIPABOYHbIE CUCTEMBI)

YyeOHass JUCHUIUIMHA NPEIyCMaTPUBAeT OCBOEHHE HWHPOPMAIMOHHBIX U LU(POBBIX
TexHosoruil. Peanmszanus 1mudpoBBIX TEXHONOTWH B 00pa30BaTEIbHOM IPOCTPAHCTBE SIBISETCS
OHOW W3  BaXHEWIUX  T1eled  oOpa3oBaHWsA,  Jalomeld  BO3MOXKHOCTh  pPa3BUBATH
KOHKYPEHTOCIIOCOOHBIE KayecTBa OOYyYaroIMXCs Kak OyAyIIMX BbICOKOKBAIM(DUIIMPOBAHHBIX
CHEINaIUCTOB.

[{udpoBsle TEXHOJOTHMM MpPEIyCMATPUBAIOT pa3BUTHE HABBIKOB A(P(EKTUBHOIO pPELICHUs
3a/1a4 Mpo¢eCCHOHAIBHOI0, COIMAIBHOTO, JUYHOCTHOTO XapaKTepa ¢ UCIOIb30BaHUEM Pa3IMUHBIX
BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJNOTUH. OcBoeHHe IUQPPOBBIX TEXHOJOTUH B paMKax JTaHHON
JUCHUIUIMHBl OPHUEHTHPOBAHO HA CHOCOOHOCTh 0€30MacHO M HaJuIekalluM o0pa3oM IMoJIydaTh
JOCTYH, YIpaBiATh, MUHTETPUPOBATh, OOMEHUBATHCS, OLEHHBATh M CO3/aBaTh WH(POpPMAIMIO C
MOMOUIbI0 LU(POBBIX yCTPOWCTB U  CETEBbIX TexHoJorui. @opmupoBanue 1UPPOBOI
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https://urait.ru/bcode/433339
https://www.biblio-online.ru/viewer/estestvoznanie-448850#page/2
https://www.biblio-online.ru/viewer/estestvoznanie-448850#page/2
https://www.biblio-online.ru/viewer/ekologiya-437197#page/2
https://www.biblio-online.ru/viewer/citologiya-gistologiya-i-embriologiya-444270#page/2
https://www.biblio-online.ru/viewer/citologiya-gistologiya-i-embriologiya-444270#page/2
https://urait.ru/bcode/441999
https://www.biblio-online.ru/bcode/421010
https://biblio-online.ru/bcode/433349
https://biblio-online.ru/bcode/433349

KOMIICTCHTHOCTH  MIpCAnojaracTt pa60Ty C JaHHBIMWU, BJIaICHUC  HWHCTPYMCHTAMH  IJid
KOMMYHUKAIIUH.

JJIeKTPOHHO-0MOJIMOTEYHASI CUCTEeMbI M 0a3bI JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycuyr ot 10.03.2020
Ne BB CV 437/20/25 (CeteBast anekTpoHHasi OMOINOTEKA)

2. DnekTpoHHO-OMOIMOTeUHas cucreMa wu3aarenbeTBa «Jlampy (https://e.lanbook.ru/)

(ToroBOp Ha OKa3aHHWE YCIYT IO MPEIOCTABICHHIO JOCTYNa K 3JEeKTPOHHBIM u3naHusM 00O
«M3natenncTBo Jlanb» ot 03.04.2023 Ne 1)

3. DrexkTpoHHO-OMONMOTEUHast cuctema wusnatenbcTBa «Jlanb» (https://e.lanbook.ru/)

(IoroBOop Ha OKa3aHHME YCIYT IO MPEIOCTABICHHUIO JOCTYMa K 3JIEKTPOHHBIM u3gaHusM OO0
«M3natenbcTBo Jlanb» ot 06.04.2023 Ne 2)

4. baza naHHBIX AIEKTPOHHBIX HHPopMannoHHbIX pecypcoB ®T'BHY ITHCXb (morosop mo
00ECIIeYeHNI0 JOCTyna K AIIeKTpoHHBIM HH(popMaruonHsiM pecypcam ®I'BHY IHHCXb uepes
tepmuHan yaanennoro aoctyna (TY ®I'BHY LHTHCXB) ot 07.04.2023 Ne 6/n)

5. DnextpoHHO-OMONMMOTeuHass  cuctema  «AgriLiby  ®T'BOY BO  PTA3Y

(http://ebs.rgazu.ru/) (nomomHuTEIBHOE COTJIANICHHE HA MpeaocTaBieHue goctymna ot 13.04.2023

Ne 6/n k Jlunienznonnomy gorosopy ot 04.07.2013 Ne 27)
6. DnexTpoHHas OubnmuoTedHas cucrema «HanmoHanmbHBIN UppPOBON pecypc «PyKoHT»:

Komnekmun «ba3oBsiii maccuB» u «Komoc-c. Cenbekoe xo3siictBoy» (https://rucont.ru/) (morosop

Ha OKa3aHUe YCIIYT M0 mpefocTaBieHuo goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «AnekTporHoe m3narenbcTso FOPAMTY (https://urait.ru/) (10oroBop Ha oka3aHue
YCIIYT 1O TPEIOCTABIICHUIO JIOCTyna K oOpaszoBarenpHOU MmiaTtdpopme OO0 «DnekTpoHHOE
m3narenseto FOPAUTY ot 06.04.2023 No 6)

8. DmextpoHHo-OMOMMOTeuHass cucrema «Bepuaackuity  (https://vernadsky-lib.ru)

(moroBop Ha 6€3BO3ME3THOE HCTIOB30BaHMe MpousBeaeHu oT 26.03.2020 Ne 14/20/25)

9. baza mannepix HOB «HamumonanbHas siektponHas Oubamoteka» (https://rusneb.ru/)

(morosop o nmoakiroueHnn k HOb u npenocraBnennn nocryna k oobekram HOb ot 01.08.2018 Ne
101/H3Ob/4712)

10. CornameHue O COTPYIHHYECTBE IO OKa3aHMUIO OMOIMOTEYHO-WH(POPMALMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT TOJb30BaTENIIM YHUBEPCUTETAa W3 YKCIAa HWHBAJIMAOB 10 3pPEHHIO,
CIIa0OBUASIINX, HHBAJIMAOB APYTHMX KAaTEropuil ¢ OrpaHMYEHHBIM JOCTYIOM K MH(pOpMAaIHH, JIHUL,
UMEIOLUX TPYAHOCTH ¢ ureHueM MmiockoneyaTtHoro Tekcta TOI'BYK «TamboBckast obnacTHas

yHUBepcasibHass Hay4yHas OuOmmoreka wum. A.C. Ilymkuna» (https://www.tambovlib.ru)

(cornmammenue o cotpyanuyecte oT 16.09.2021 Ne 6/H)

Nudopmanuonnbie CIpaBOYHbIE CUCTEMBI
1. CnpaBounas mpaBoBasi cucrema Koncynbrantllntoc (moroBop mMocCTaBKH U
COMpOBOXKACHUS dK3eMIuIsIpoB cucteM Koncynbprantllnroc ot 03.02.2023 Ne 11481 /13900/3C)
2. DOnexTpoHHBIN nepuoaudeckuii cnpaBouHuk «Cucrema TAPAHT» (moroBop Ha ycnyru
0 COMPOBOXKICHHIO OT 22.12.2022 Ne 194-01/2023)

CoBpeMeHHBIE MPO(ecCHOHATIbHBIE 0a3bl JAaHHBIX
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https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

1. ba3za [aHHBIX HOPMATHBHO-TIPABOBHIX AaKTOB
nporpammsel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza pmanneix Hayunoii snekrponHoit Ombmmorexku eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIUTUYECKUIT TopTall B O0NAacTH HAyKH, TEXHOJOTMHM, MEIUIUHBI U
obpasosanus - https://elibrary.ru/

3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtxkpoiTeie  naHHble  DenepanbHoil  cily’)kObl  TOCYJAapCTBEHHOM
https://rosstat.gov.ru/opendata

MHPOPMALIMOHHO-00pa30BaTeIbHOM

CTaTUCTUKHU -

JInueH3uoHHoe U CBOOOHO pacnpocTpansieMoe MPOrpaMMHoe odecrnedeHue, B

TOM YHUCJI€ OTCYECTBCHHOI'O MPOU3BO/ICTBA

Ne| HaumeHnoBaHue Pazpabotunk [10 HoctynHocTh Cceinka Ha Enunslil peectp PexBusuTel
(npaBooGnanarens) | (JIMLEH3MOHHOE, POCCHICKUX MPOTpaMM JUist HOATBEPKIAFOLI]
cBOOOJTHO O9BM wu B/] (npu Hanu4un) €ro JOKyMeHTa
pacnpocTpaHseM (mpu HanU4UN)
oe)
Microsoft Microsoft JIunen3nonHoe - JIunensus
Windows, Corporation or 04.06.2015
Office Professional Ne 65291651
CPOK JIEHCTBUSL:
O6eccpoyHO
AHTHBHDPYCHOE AO «Jlabopatopust | Jlunensmonnoe | https://reestr.digital.gov.ru/reestr | Cyb6aunensuon
MPOrPaMMHOE Kacmepckoro» /366574/?sphrase_id=415165 HBIIf JIOTOBOD C
obecrieyeHue (Poccus) 000
Kaspersky «Codrekcy ot
Endpoint Security 06.07.2022 Ne
TS OM3Heca 0/H, cpox
JIEUCTBUSL: C
22.11.2022 no
22.11.2023
MoitOduc 000 «Hogsie Jluniensuonnoe | https://reestr.digital.gov.ru/reestr Konrpakr ¢
CraHIapTHBIN - obauHbIE /301631/?sphrase_id=2698444 000
OducHsIif makeT TEXHOJIOTUU» «Pybukon»
JUIs paboTHI C (Poccust) ot 24.04.2019
JIOKyMEHTaMu Ne
1 TI0YTOM 0364100000819
(myoffice.ru) 000012
CPOK JEHCTBUSL:
O6eccpoyHO
[MporpammHas AO «Anturutaruat» | Jlunensuonnoe | https://reestr.digital.gov.ru/reestr | JInneH3nOHHBIIH
cucTeMa Juts (Poccus) /303350/?sphrase_id=2698186 Jorosop ¢ AO
00HapyKEeHUS «AHTHIIIaTUATY»
TEKCTOBBIX ot 17.04.2023
3aMMCTBOBaHUH B Ne 6627, cpok
y4eOHBIX U JEHUCTBHS: C
HayY4HBIX paboTax 17.04.2023 no
«AHTHILIaTHAT 16.04.2024
BVY3»
(https://docs.antipla
giaus.ru)
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5| Acrobat Reader Adobe Systems CaobozHO - -
- IPOCMOTD — | pactpocrpaHseM
nokymeHToB PDF, oe
DjVU
6 Foxit Reader Foxit Corporation CBobozaHo - -
- IPOCMOTP pacrpoctpaHsieMm
nokymeHntoB PDF, oe
DjVU
3.2.5. Pecypchbl uH(pOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEpHET»
1. CDTOwiki: 6a3a 3Hanuit o nudposoii panchopmanun https://cdto.wiki/

3.2.6. llndpoBbie MHCTPYMEHTHI, MNPUMeEHsiEMble B 00pa30BaTeJIbHOM Ipolecce
LMS-mardopma Moodle

Bupryanpnas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online

Bupryansnas nocka Padlet: https://ru.padlet.com

O6umaunsie cepsucsel: Annekc.uck, O6nako Mail.ru

Cepsucsl onpocos: Sugekc @opmer, MyQuiz

Cepsucel Buaeocsssu: Suaekc teixemoct, Webinar.ru

LN~ WNE

CepBHC COBMECTHOW pPabOTHI

http://www.trello.com

HajJ TmpoekTamMu i Hebonbpmmx Tpynm  Trello

3.2.7. HI/I(l)pOBI)Ie TEXHOJJOTHH, MPUMEHACMBIC TIIPH H3YYCHUHU TUCHUIIJIMHBI

Ne [udpossle TEXHOIOTUN Bunel yue6HOM paboThl, BBITOIHIEMBIE C
IpUMEHEHHEM IIM(PPOBOI TEXHOIOTUU

1. | OGnauHble TEXHOJIOTUU WNHuBuayansHble 3a1aHUS

2. | Bonpune naHHble WHuBuayanbHble 3a0aHNs
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIApCTBEHHOTO
oOpasoBarenbHOr0 cTaHmapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpukaszom MunucrepcrBa obpazoBanus u Hayku P® ot 17 mas 2012 . Ne 413; B COOTBETCTBHH C
METOAMYECKUMH PEKOMEHJALMAMM 10 peaju3aliy cpelHero oliiero odpa3oBaHus B Ipeaenax
OCBOCHHS 00pa3oBaTENbHON NPOTrpaMMbI CpPEIHEro MpodeccuoHaIbHOro oOpa3oBaHusi Ha Oase
OCHOBHOI'0 0011ero o0pa3oBaHus, YTBEpXkKIEHHbIMU MMHUCTEPCTBOM HpocBelieHus Poccuiickoit
Oenepanun 14.04.2021 rona.

ABTOpBI:

Crpyxoga C.C., npenoaaBaTeb .

HIEHTpa — KOJUIEIKa NpUKIaHbIX | 45/ e

KBaTM(DUKAIHI ¥ C.C. CtpykoBa

OI'bOY BO Muuypunckuii 'AY

Kykosa U.A., npenogaBarens BbICHICH
KBaJTM(PUKAITMOHHON KaTerOpHu
LEHTpa—KOoJJIe/IKa MPUKIIAAHBIX KBaTU(pUKaLni
®I'bOY BO Muuypunckuii 'AY, /e
3aciyKeHHbIN yunreiab PO, f'."' £ .
[Touetnslii padoTHuK CIIO PO A7 N.A. Kykosa

PeneHn3enr:

Pontoxosa E.H., npenoaaBaTess BbICIEH

KBTM(DUKAITMOHHOUW KaTeropuu

LIEHTpa—KOJIe/Ka MPUKIIATHBIX KBaTU(UKAITII

®I'bOY BO Muuypunckuii 'AY » E.H. Ponroxosa

[Tporpamma paccmoTtpena Ha 3acenannu [IMK cenbCckoX03s1iCTBEHHBIX CIIENHAIIBHOCTEN U
CIICHIMAJIBHOCTH <<3€M€HI>HO'I/IMYHIGCTB€HHI>IG OTHOLIICHUA»

npotokoit Ne 9 ot «17» anpens 2020 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKOH KOMHCCHM IIEHTpa-KoJljieka
npukiaaHbeix kBanupukauuii @®I'bOY BO Muuypunckuit 'AY

npotokod Ne 8 ot «20» anpens 2020 r.

[Iporpamma yTBepxaeHa Pemenriem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

poTokoJ1 Ne 8 ot «23» anpenst 2020 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cOOTBETCTBUU ¢ TpeboBanusmMu OI'OC COO
[Iporpamma paccmotrpena Ha 3aceganuu [IMK cenbCKOXO3SMCTBEHHBIX CHENHUAIBHOCTEN U
CHELMAIBHOCTH «3EMEJIbHO-UMYIIECTBEHHBIE OTHOILIECHUS»

npoTokoa Ne 9 ot «19» ampens 2021 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHMM Y4eOHO-METOJIMYECKOW KOMHUCCHHM LIEHTpa-KoJuIeKa
npuknaaaeix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 8 oT «21» ampens 2021 r.

ITporpamma yTBepkaeHa PemennemM Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npoTokoa Ne 8 ot «21» ampenst 2021 r.
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[Iporpamma mepepaboTaHa W JomoJiHEHa B cooTBercTBHHM ¢ TpeboBanusimu PI'OC COO u
paccmotpena Ha 3aceganu [IMK  cenbCKOXO3SMCTBEHHBIX CIELMAIBHOCTEN U CHEUUAIBHOCTH
«3eMeNbHO-UMYILIECTBEHHBIE OTHOILICHHU S

npotokod Ne 9 ot «18» anpenst 2022 r.

[IporpamMma paccMoTpeHa Ha 3aceIlaHuU y4eOHO-METONYECKOW KOMUCCUU IIEHTpa-KOJIJIeIKa
npukinaaabix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 9 ot «20» anpenst 2022 1.

IIporpamMMma yTBepxaeHa Pemenrem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

npoTokoa Ne 8 oT «21» anpens 2022 r.

[Iporpamma mepepaboTana u jgomnoiHeHa B coorBercTBuU ¢ TpeboBanusmu PI'OC COO wu
paccmoTpena Ha 3aceganun [IMK  cenbCckOXO03sMCTBEHHBIX CIEHHUATBHOCTEN M CHELUUAaIbHOCTH
«3eMeNbHO-UMYIIECTBCHHBIC OTHOIIICHUSDY

npotokon Ne 11 ot «16» utons 2023 r.

[TporpamMma paccMOTpeHa Ha 3acCeIaHuU yU4eOHO-METOIUNICCKON KOMUCCUU TICHTPA-KOJIIS KA
npukinaaaeix kKBamudukanuit ®I'BOY BO Muuypunckuii [AY

npotokos Ne 11 ot «17» uronst 2023 r.

[Iporpamma yTBepxeHa Pemenrem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

npotokoi Nel0 ot «22y» urons 2023 r.
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