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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yuyeOHON aucuuiuinHbel «EcTecTBO3HaHHME»  IpeaHa3HaueHa Ui
M3y4YeHUs €CTECTBO3HAHMS B IIEHTPE-KOJUIEKE NpHKIaAHbIx KkBamudukamuii PI'BOY BO
Muuypurckuit  ['AY, peanu3ymomeM o0pa3oBaTelbHYI0 MPOTpamMMy CpPEIHEro  0OIIero
o0Opa3oBaHMs B Ipeierax OCBOCHUS OCHOBHOHW MpodeccHoHanbHOM 00pa30BaTeabHONU MPOrpaMMbl
CIIO na 06a3e OCHOBHOrO O0IIero OOpa3oBaHMs MPH MOATOTOBKE KAJpPOB IO CIEIUATBHOCTH
40.02.01 IlpaBo u opraHu3aIys COIHAIBHOTO 0OCCIICUCHHS.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero obiero
o0Opa3oBaHUs, NPEIbIBISIEMbIX K CTPYKTYpE, COACPXKAHHIO U pe3ylibTaTaM OCBOCHUS Y4eOHOM
TUCHUIUIUHBL  «EcTecTBO3HAaHME», B COOTBETCTBHMM C METOAMYECKUMHU PEKOMEHIAIUSMU 10
peaMzalnuu cpeHero oouiero oOpa3zoBaHus B Ipeeiax OCBOCHHUs 00pa30BaTeNIbHON MpPOTrpaMMBbI
cpenHero mpodeccHoHanbHOrO0 00pa3oBaHUsT Ha 0a3e OCHOBHOTO o0miero o0Opa3oBaHUS,
YTBEpKJIeHHBIMU MuHucTepcTBOM npocBenieHus Poccuiickoit @enepanuu 14.04.2021 rona.

Conepkannie nporpammbl «EcTecTBO3HaHHME» HAINPaBICHO HA JOCTHXKEHHE CIEHAYIOIIUX
eneu:

® OCBOCHHE 3HAHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUpa M METOJax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C Hambosiee BaXXHBIMU UICSIMHU U JOCTHKEHHUSIMHU
€CTECTBO3HAHMS, OKA3aBIIUMH OIPEICISIONIEe BIUSHUE HA Pa3BUTHE TEXHUKU M
TEXHOJIOTHIA;

® OBJIAJICHHME YMEHUSMHU NPUMEHATH IMOJIyYCHHbIC 3HAHUS Al OOBSCHEHUS SBICHMIA
OKPYXAIOIIEr0 MUpPA, BOCIPHUATHS HHPOPMAMH ECTCCTBCHHO-HAYYHOTO U
npoecCHOHANBFHO  3HAYUMOTO  COAEPKAHMS; Pa3BUTHE HHTEIUIEKTYaJlbHBIX,
TBOPYECKUX CIIOCOOHOCTEH U KPUTHYECKOTO MBIIUICHUS B XOJAE MPOBEIACHUS
NPOCTEHIINX HCCIEeOBaHUI, aHalW3a SBJICHHM, BOCIPHUATHS W HHTEPHpPETALUU
€CTEeCTBEHHO-HAYYHOU NH(POPMAIIHH;

e BOCIHTAaHHE YOEXKJICHHOCTH B BO3MOXKHOCTH T[IO3HAHUS 3aKOHHOW MPUPOIBI H
UCIIONIb30BaHUsl JOCTH)KCHUN €CTECTBEHHBIX HAyK IJIS Pa3BUTHS [MBWIM3ALUUA U
MOBBIIIICHUS KAY€CTBA KU3HU;

® TPUMEHEHHE eCTECTBEHHO-HAYyYHBIX 3HAHUU B MPOPECCHOHATHHON NEATEIHHOCTH H
MOBCEIHEBHON JKM3HM Il oOecreueHuss Oe30MacHOCTH JKU3HENEATEIbHOCTH;
TPAaMOTHOTO HCIOJIb30BaHUSI COBPEMEHHBIX TEXHOJOTHUH; OXpaHbl 370POBBA,
OKPYXKAarOILEH Cpebl.

OBIIAA XAPAKTEPUCTUKA YYEBHOM JUCIHUATIIIMHBI <KECTECTBO3HAHUE»

EcTecTBO3HAaHME — HayKa O SBJICHMSIX M 3aKOHax NpUpoisl. COBpEMEHHOE €CTECTBO3HAHUE
BKJIFOYAET MHOXECTBO €CTECTBEHHO-HAYYHBIX OTpaciied, W3 KOTOPhIX Haumbojee BaKHBIMU
aBiArOTCS  pusmka, xumus u Ouonorus. OHO OXBaThIBa€T IIUPOKHUIM CIEKTP BOMPOCOB O
Pa3HOOOpPA3HBIX CBOMCTBAX OOBEKTOB MPUPOJBI, KOTOPHIE MOXKHO paccMaTpuUBaTh KakK €IUHOE
1ejaoe.

EcTtecTBeHHO-HayuUHbIE 3HAHWS, OCHOBAHHBIC HA HUX TEXHOJIOTHH (JOPMHUPYIOT HOBBI 00pa3
KU3HU. BBICOKOOOpa30BaHHBINM YENOBEK HE MOXKET IUCTAHIIMPOBATHCS OT (PyHIAMEHTAIbHBIX
3HaHUN 00 OKpYXKalolleM MHpEe, HE PUCKYS OKa3aThbCsl OECIOMOIIHBIM B MPOQeCcCHOHATHHOU
nesTenbHOCTH. JIF000e epCreKTHBHOE HAMPABICHHE NESTEIILHOCTH YeIOBeKa MPSMO UM KOCBEHHO
CBS3aHO C HOBOM MaTepuaibHOM 0a30i M HOBBIMH TEXHOJOTHSMH, W 3HAHHE WX €CTECTBEHHO-
Hay4HOM CYIIHOCTHU — 3aKOH yCIexa.

EcrecTBo3HaHME — HEOThEMJIEMAs] COCTABJISIONIAS KYJIBTYpBI: OMpPEAEIsisi MUPOBO33PEHUE
YeloBeKa, OHO MPOHHUKAET U B TYMaHUTApHYIO cepy, U B OOIIECTBEHHYIO KHU3Hb. ParioHanbHBIN
€CTECTBEHHO-HAyYHBI METOJl, C(HOPMHUPOBABIIMICA B paMKaxX €CTECTBEHHBIX HAyK, 00pa3yer
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€CTECTBCHHO-HAYYHYIO KapTUHY MHpa, Hekoe oOpa3Ho-(uiocodckoe 0000meHne HaydHBIX
3HaHUM.

EcrecTBO3HaHME KaK HayKa O SBJICHUAX U 3aKOHAX MPUPO/IbI BKIIIOYAET OJIHY U3 BAXKHEHIIINX
OTpaciiell — XUMHUIO.

XuMus — HayKa O BEIECTBAX, UX COCTaBE, CTPOEHHUH, CBOMCTBAX, MPOILECCaxX MIPEBPALICHMS,
WCIOJIb30BAHUN 33aKOHOB XHMHUH B TPAKTUYECKOW [EATEIBHOCTH JIIOJEH, B CO3/JaHUU HOBBIX
MaTEepUaJIoB.

buonorust — cocraBHasi 4acTh €CTECTBO3HAHMS. JTO HayKa O *KUBOH mpuposae. OHa uzydaer

pacTUTENbHBIN, )KUBOTHBIA MHP M YEJIOBEKA, MCIIOJIB3YsI KaK COOCTBEHHBIE METO/IbI, TAK U METOJIBI
JIpYruX HayK, B YacTHOCTU (PU3MKM, XUMHUHM W MaTEeMaTHKU: HAOIIOIEHUS, SKCIEPUMEHTHI,
MCCIICIOBAHMSI C TIOMOIIBIO CBETOBOI'O U AJIEKTPOHHOI'O MHUKPOCKOMA, 00pabOTKY CTaTUCTHUYECKUX
JaHHBIX METOJAAMHM MAaTeMaTH4YeCKOW CTAaTHUCTHKU U JAp. buoyiorvs BbIABIAET 3aKOHOMEPHOCTH,
MIPUCYIIHE XKU3HU BO BCEX €€ MPOSIBICHUSIX, B TOM YHUCIIE OOMEH BEILIECTB, POCT, pa3MHOXKECHHUE,
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, IBOJIIOLIUIO U JIP.
B wmentpe-xomtemke mnpukmagHeix  kBambukamumii ®I'BOY  BO  Mwuuypunckmii AV,
peayusyroneM 0o0pa30BaTeNbHYI0 NPOrpaMMy CpeaHero oOmiero oOpa3oBaHUA B Mpefenax
ocoenusi OITOIT CIIO na 6a3e ocHOBHOTO 00mIero obOpazoBanus mo cnenuanbHocTH 40.02.01
[IpaBo u opraHuzamus COIHMAIBLHOTO O0OECleYeHHs, W3y4aeTcsi MHTErpUpPOBAHHAS y4yeOHas
mucuumiinHa  «EcTecTBo3HaHME», BKIIOUAlOLIas JBa pasjena, oOO0JaJarolue OTHOCUTEIbHOU
CaMOCTOSITENTLHOCTBIO M LETOCTHOCTBIO — «XUMHUS», «BHONIOTHS» - YTO HE HAPYIIAET MPUBBIYHYIO
JIOTUKY €CTECTBEHHO-HAYYHOI'0 00pa3oBaHus 00y4aeMbIX.

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

3aMeTHOE MECTO B COJEp)KaHUH IUCIMIUIMHBI 3aHUMAeT Yy4eOHBbIH Marepuai, He TOJBKO
(dbopMUpYIOIUI €CTEeCTBEHHO-HAYYHYI0O KapTUHY MHUpa Yy OOy4aroluxcs, HO M PaCKPbIBAIOIIUN
MPAaKTUYECKOE 3HAYCHHE E€CTECTBEHHO-HAy4YHBIX 3HAHUH BO BCeX cdepax >KU3HH COBPEMEHHOTO
oOuiecTBa.

B nenom yuebnas mucnumuinHa «EcTecTBO3HaHME», B COAEpKAHUM KOTOPOW BEAYIIUM
KOMIIOHEHTOM  SIBJISIIOTCS  HAy4yHble 3HAHMs M Hay4yHble METOAbl IO3HAHUSA, I103BOJIAET
chopMHUPOBATh y 00YYAIOIIMXCS 1IEJTOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUpPa, IPOOYIUTH Y
HUX 3MOIIMOHAJIBHO-IIEHHOCTHOE OTHOLIEHHE K H3y4yaeMOMYy MaTepHaiy, FOTOBHOCTh K BBIOOPY
NEWCTBUN ONpEICNICHHON HampaBIeHHOCTH, YMEHHE KPHUTUYECKH OIICHUBAaTh CBOM W UYKHE
JeUCTBUS U MMOCTYIIKH.

HHuTerpupoBaHHoOe cojiepkaHre Y4eOHOM NTUMCHUIUIMHBI T03BOJISIET MPenoAaBaTesiM XUMUN
1 OMOJIOTUM COBMECTHO OPraHU30BaTh U3yUEHHUE €CTECTBO3HAHMUS, UCIIONb3YS UMEIOIUECs YaCTHbIE
METOIMKH MPETIOIaBaHusI.

N3yuenne obmeobpazoBaTenbHON yueOHON aucuuIuinHbl «EcTecTBO3HaHME) 3aBepIaeTcs
nojBeZIcHuEM UTOTOB B (hopme auddepeHIInpoBaHHOTO 3a4eTa B IEPBOM U BO BTOPOM CEMECTPax B
paMKax NpPOMEXYTOYHOW arrectauuu oOydatommuxcs B mpouecce ocBoeHuss OITOII CIIO mo
cnernuanbHocT 40.02.01 [IpaBo u opranmu3anus CoUuaIbHOTO 00eCeYeHUs

MECTO YYEBHOM JUCIHUILIMHBI B YYEBHOM ILJIAHE

YyeOHast o0mieoOpazoBaTenbHas AucCHHUIUINHA «EcTecTBO3HAaHUE» SBISETCS TOTOTHUTEIBHOM
y4eOHOW MUCIMIUTMHON MO BBIOOPY M3 00s3aTeNbHON MpeAMETHOW o0nacti EcTecTBeHHBIE HAYKH
OI'OC COO u m3ywaetrcs B obmeoOpazoBarensHoM 1mkie IIIICC3 cneunansHocT 40.02.01
[IpaBo u opranu3anusi COIUAILHOTO 00ECTICUEHNS.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCITATIIMHBI



OcBoenne coaepkanust yueOHOU mucuurumabl  «EcTecTBo3HaHWe» obecredynBacT
JOCTHKEHHE 00yUaroIUMUCS CIEAYIOIUX PE3YIbTATOB!

JUYHOCMHBIX: - YCTOMYMBBIA HHTEPEC K HICTOPUHU M JOCTHXKEHUSM B 00JIACTH €CTECTBEHHBIX
HayK, 4yBCTBO T'OPJOCTH 32 POCCUIICKHE €CTECTBEHHbIE HAYKH;

- TOTOBHOCTh K TPOJOJDKEHUIO 00pa3oBaHUs, MOBBIMICHUIO KBaTH(UKALUU B M30paHHOM
po¢eCCHOHATILHOM 1€ATEILHOCTHU C UCIOIb30BAHUEM 3HAHUH B 00J1aCTH €CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTU KOMIIETEHIMI B 00JaCTH €CTECTBEHHBIX HAYK IS
4eJoBeKa M OOLIEeCTBA, YMEHUE HCIOJIb30BaTh TEXHOJOIMUECKHE JAOCTHKEHHsI B 00JIACTH XUMUH,
OMOJIOTMU ISl TIOBBIMIEHUS COOCTBEHHOTO HWHTEJUICKTYaJbHOIO pa3BUTUS B  BBHIOpAHHOM
poheCCUOHATILHOMN 1eATENIbHOCTH;

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

- TOTOBHOCTb CaMOCTOSITENIFHO JOOBIBATh HOBBIE JUIsl Ce€0sI €CTECTBEHHO-HAYYHbBIC 3HAHUS C
HCIOJIb30BAHUEM ISl 3TOTO IOCTYIHBIX HCTOYHUKOB UH(OpMAaIHH;

- YMEHHE YNPaBIATh CBOCH IO3HABATENLHOW JEATEIILHOCTHIO, TMPOBOAWTH CAMOOLECHKY
YPOBHSI COOCTBEHHOT'O MHTEIIIEKTYaJIbHOTO PA3BUTHUS;

- yMEHHE BBICTPaWBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIICHHS B KOMAaHJE MO PELICHUIO
o0IIKX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS;

MemanpeomMenHbiX:

- OBJIaJICHHE YMEHUSAMHU M HaBBIKAMH PA3JIMUYHBIX BHJIOB MI03HABATENIbHON JAEATEIbHOCTH VIS
M3YUYEHHS pa3HbIX CTOPOH OKPYXKAIOIIET0 €CTECTBEHHOTO MUPA;

- IPUMEHEHHE OCHOBHBIX METOJOB IMO3HaHUS (HAOIIOAEHUS, HAYyYHOI'O SKCIEPUMEHTA) IS
W3YyYEHHS] PAa3IMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, C KOTOPHIMH BO3HHKAET
HE00XOAMMOCTh CTAJIKUBAThCs B IPOeCCHOHATIBLHOM cdepe;

- YMEHHE ONpEAeATh METH M 33Ja4d JeSTeNbHOCTH, BBIOMpATh CPEACTBA IS HUX
JOCTHKEHUS Ha TIPAKTHKE;

- YMEHHE HKCIIOJIb30BaTh PA3UYHBIC HCTOYHUKH IS TIOJY4EHHs] €CTeCTBEHHO-HAYYHOM
nH(OpMaIUU U OLIEHUBATh €€ JOCTOBEPHOCTD ISl TOCTHXKEHMSI TOCTABJICHHBIX LIl U 3a/1ay;

npeomemmuvix:

- c(pOPMHUPOBAHHOCTh MPEJCTABICHUH O LEIOCTHONH COBPEMEHHOH €CTeCTBEHHO-HAayYHOMH
KapTHHE MHUpa, TPUPOJE KaK €IMHOHM IIeIOCTHOW CHUCTEME, B3aWMOCBS3M 4YeJIOBEKa, MPHUPOIBI U
o011ecTBa, MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciITabax BeeneHHOM;

- BIIAZICHWE 3HAHUSAMHU O HamOoJjiee BAXKHBIX OTKPBITHAX M JOCTIDKEHHSIX B OOJIACTH
€CTECTBO3HAHUS, MOBJIMSABLIMX HA 3BOJIOLMIO MPEJCTABICHUN O MPUPOJIE, HA Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

- c(pOpMHUPOBAHHOCTh YMEHUS MPUMEHATh €CTECTBEHHO-HAYUHbIE 3HAHMS JUISI OOBSICHEHUS
OKpYKaIOIINUX SIBIICHUH, COXPaHEHUS 370POBbs, 00ECIIeYeHUsT Oe30MaCHOCTH JKU3HEACATEIbHOCTH,
Oepe’KHOr0 OTHOIIEHUS K MPUPOJE, PallMOHAIBHOIO MPUPOONOIb30BaHUs, @ TAK)KE BBINOJIHEHUS
POJIHM TPaMOTHOTO MTOTPEOUTETIS;

- c(OPMHMPOBAHHOCTH MPEJICTABICHUI 0 HAYYHOM METOJIE MMO3HAHMS MPUPOJBI U CPesICTBAX
W3yYeHHUs] MeramMHpa, MakpoMHpa W MHKPOMHpA; BIIQJCHUWE TPUEMAaMU €CTECTBEHHO-HAYYHBIX
HaOJI0ACHUH, OTIBITOB, UCCIEIOBAHUN M OIIEHKH JJOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB;

- BJIQJICHUE TIOHSATHIHBIM allapaToM €CTECTBEHHBIX HayK, IMMO3BOJISIONINM ITO3HABATh MHD,
y4acTBOBaTh B JHCKYCCHSIX IO €CTECTBEHHO-HAYYHBIM BOINPOCAM, HCIOJIB30BATh pPA3IUYHBIC
WUCTOYHUKH WHQPOPMALUU JUISI TOJTOTOBKH COOCTBEHHBIX pPa0OT, KPUTHUYECKH OTHOCHTHCS K
coobmenussMm CMU, conepxanum HaydyHY0 HHPOPMAIINIO;

- c()OPMHPOBAHHOCTh YMEHHI MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS JIJIS
KaX/I0TO 4YeJIOBEKa HE3aBUCHMO OT €ro NpogecCHOHAIbHOM AEATENbHOCTH, pazinyaTh (akThl U
OILIEHKH, CPAaBHUBATh OIICHOYHBIC BBIBONBI, BUJETh WX CBS3b C KPUTEPHSIMH OILEHOK U CBS3b
KPUTEPHUEB C ONPEAEIEHHON CUCTEMOM LICHHOCTEH.



COJAEP)KXAHUE YUEBHOM JUCHUIIIUHBI
OBIIASI U HEOPTAHUYECKAS XUMMU S
BBengenue

XnMHYecKasi KapTMHAa MHpPa KAaK COCTaBHAas 4acCThb €CTECTBEHHO-HAyYHOW KapTUHBI MHpA.
Ponb xuMuu B ®KHU3HU COBpeMEHHOT0 olmiecTBa. [IpumMenenne JOCTHKEHH COBPEMEHHON XUMUH B
IYMaHUTapHOH cepe nesTeNbHOCTH 00IecTBa. XUMUUECKOE COJepKaHhe Yy4eOHON JUCLUIUIMHBI
«EcrecTBo3Hanue» npu ocsoenuu cneruanbiocreid CIIO.

OcHOBHbIE NOHSATHS M 3aKOHbI XUMHUH

[Tpenmer xummuu. BemectBo. Atom. Moiekyna. XUMUYECKHI 3J€MEHT U (OPMBI €ro
cymiecTBoBaHusl. [IpocTeie U Cll0KHbBIE BEILIECTBA.

Hemoncmpavyusn

HaGop mozeneit aroMoB 1 MoJieKyJl. MI3mMepeHue BelecTna.

OcHoBHblE 3aKOHBI XMMHMHM. Macca aToMOB U MojeKysd. OTHOCUTENbHbIE aTOMHAas U
MoJleKyisipHass Maccel. KosmuectBo BemiectBa. Ilocrosinnas ABoraapo. MoisipHas macca. 3akoH
ABoraipo. MonspHbIii 00bEM Ta30B.

KonuuecTBeHHblE H3MEHEHHMs B XHMMHHM KaK YacTHBIM Cllydail 3aKkOHOB IIepexoza
KOJIMYECTBEHHBIX M3MEHEHHMH B KaudecTBeHHble. M. B. JIOMOHOCOB — «IE€pBBII PYCCKHUI
YHHUBEpCUTET». MIUIIOCTpanuu 3aKOHa COXPaHEHUsI MacChl BELIECTBA.

Jlabopamopuvle u npakmuyecKkue 3aHAMUA

Pacuersl kosnuecTBa BelecTsa

Hepuoauyeckuii 3akoH M Ilepuoanyeckasi cucreMa XMMHYECKHUX 3JIEMEHTOB
. . MenaeneeBa

OtkpeiTue Ilepuonnueckoro 3akoHa. Ilepuoamueckas cucteMa XUMHYECKHX 3JIEMEHTOB
1. . Menneneesa. 3Hauenue [lepuonndeckoro 3akoHa u [lepnonnueckoil cucTeMbl XUMHUYECKUX
anemenToB J[. . MenzeneeBa s pa3BUTHSA HAyKW M IOHMMaHUS XUMHUYECKON KapTUHBI MHPA.

JHemoncmpavyusn

Paznuunsie ¢popmel [leproauueckoii cucrembl xumudeckux anemenTos JI. . Menneneena.

CTtpoeHue BelecTBa
KoBanentHass cBsA3b: HemosisipHas W monsipHas. MonHHast cBsi3b. KaTHOHBI W aHHMOHBI.
Meraunueckas cBsi3b. BogopoiHas CBA3b.

Memoncmpavyus
OOpasmpl  BemiecTB M MaTepuaioB C Pa3IUYHBIMH  THUIIAMH XHMHYECKOH  CBSI3H.

Bona. PacTBops!



Bona B mpupoe, ObITy, TEXHUKE U Ha TMPOU3BOACTBE. DU3HUECKHUE U XUMUYECKHIE CBOWCTBA

BozAbl. OmnpecHeHrne BOJbl. ArperaTHble COCTOSHUS BOJBI U €€ MepexXoibl U3 OJHOTO arperarHoro
COCTOSIHMSL B JIPYIO€.

Hemoncmpayusn
duznueckue CBOMCTBA BOJIBI: MOBEPXHOCTHOE HaTsDKCHUE, CMauyuBaHUE.

XuMHYecKHe peakuuu

[TonsiTne 0 XuMuYeckol peakiuu. Tumbl XuMuUYeckux peakiuuid. CKOpOCTh peakiuu M
(akTOpbI, OT KOTOPHIX OHA 3aBUCHT.
Hemoncmpayuu
XUMHUECKUE PEAKIIUHU C BbIICIEHUEM TEILIOTHI.
Jlabopamopnusle u npakmuyecKkue 3aHAMUA
Peakiiun oOMeHa B BOJIHBIX pacTBOpax dJIEKTPOJIUTOB

Heopralmqeclme COCIMHCHUA

Kinaccupukanusi Heopranmveckux coeIMHeHUl M uX cBoiicTBa. OKCHUIBI, KHCIIOTHI,
OCHOBAaHUSI, COJIH.

Ilousitue o ruaposuse coseil. Cpega BOJAHBIX PACTBOPOB COJICH: KHCIas, HEUTpaabHAasl,
mesiouHas. Bonopousiii nokasarens pH pactBopa.

Metanibl. O6ume pusnyeckne u XMMUYECKHE CBOWCTBA METALIOB.

Hemeramibl. OO0mias XapakTepuUCTUKA TJIaBHBIX MOJTPYIN HEMETaUIOB Ha MpUMepe
TaJIOT€HOB.

Baxueiiline coeAMHEHUsT METAUIOB M HEMETAUIOB B MPUPOJE U  XO35HCTBEHHOU
JeATEIbHOCTH Y€JI0BeKa. MeTasulbl, CIUIaBbl, COEIMHEHNS METAJUIOB B TEXHHKE.

Hemoncmpayuu

B3aumoneiicTBue MeTayuioB ¢ HeMeTaslaMd (LIMHKa C CEepoil, alloMUHUS C HOAOM),
pacTBOpaMHU KHUCJIOT M IIesnoded. ['opeHne MeTansaoB (I[MHKA, jKele3a, MarHus) B KUCIOPOJE.
B3anmopeiicTBre a30THOM M KOHUEHTPUPOBAHHOM CEPHOM KHCIOT ¢ MeAbI0. BoccTaHOBUTENBHBIE
CBOMCTBA METAJLJIOB.

Jlabopamopuvie u npakmuueckue 3aHamus

I'mpponus cosiel pa3IuyHOro TUIIA

BzaumopeiicTBre METaIIoOB ¢ paCTBOPaMHU COJIEN

OPTAHUYECKASA XUMUSA
Opranuveckue coeMHEHMsI

OcHoOBHbBIE MOJI0KEHUsI TEOPUM CTPOEHHMS] OPraHUYecKUX coeluHeHuii. MHoroobpasue
OpraHu4ecKux coenuHeHui. [lonsarue nzomepun.

Yraesonopoasl. [IpenensHble U HeNpeAelbHbIE YIIEBOAOPOABI. Peaknns nmoaumMepu3anni.
[IpupoaHbIE HUCTOYHHMKH  YIJIEBOAOPONOB. YIJEBOAOPOABI KAK OCHOBA MEXIYHAPOJHOIO
COTPYIHUYECTBA U BaXXKHEUIINN UCTOYHUK popMupoBaHus Oromkera PO.

Kucaopoaconep:xamme OpraHuYecKue BellecTBa. IIpencraBurenn
KHUCJIOPOJCOAEPKAIIMX OPraHUYECKUX COCAUHEHHI: METUJIOBBIA M ATUJIOBBIA CHUPTHI, TIIUIEPHUH,
yKcycHast Kuciota. JKupbl Kak CIOXHBbIE 3(UpPbl. AJKOTOJIM3M U €ro posib B JKU3HU OOIIECTBA.
VYTIeBoIbl: TIIOK03a, KpaxMmal, HeJUTKI03a.

A3oTcoepikaniue OpraHu4YecKue CcoeJUHeHHsl. AMHHBI, AMHHOKHUCIOTHI, OCJKH.
Ctpoenue u 6uonornyeckast GyHKIUsT OCITKOB.



Hemoncmpayuu

[TonydyeHue sTUIICHA M €r0 B3aUMOJCHCTBUE C PACTBOPOM I€pMaHIaHaTa Kajus, OpOMHOI
BOJIOM.

KauecTBeHHas peakliys Ha TIIULEPHH.

LIBeTHBIE peakuu OEIKOB.

Ilnacrmacecsl M BoJgokHa. lloHATHe O 1MIacTMaccax M XMMHMYECKHX  BOJIOKHAX.
HatypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA. [IpuMeHeHNe oIMMeEpPOB B TEXHHUKE.

Jlabopamopuvle u npakmuyecKkue 3aHAMUA

XHUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI

I{BeTHbIe peakiyuu OenkoB. JleHaTypanus 6eaKkoB

O3HAaKOMJIEHME C CHHTETMYECKMMM M WCKYCCTBEHHBIMU IMOJIUMEpPAMH, XUMHUUYECKUMU
BOJIOKHAMH.

XHUMHA ¥ KU3HD

XuMHsI ¥ OpPraHu3M 4YeJIOBeKa. XHMHUYECKHE OJJIEMEHThl B OpraHU3Me YeJIOBEKa.
Oprannueckue W Heopranuudeckue BemniecTBa. OCHOBHBIC KU3HEHHO HEOOXOIUMBIE COCAMHEHUS:
OeNKH, YrIIeBOAbI, )KUPbl, BATAMHUHBI. YTIIEBOAbl — IJIaBHBIA MCTOYHUK SHEPTUU opranuszma. Pomb
KUpPOB B opraHu3me.  XOJECTEpUH W €ro  poib B 3J0pOBbE  YEJIOBEKA.
MunepanbHbIe BEIeCTBa B MPOIYKTaX MUTAHUS, MUIIEBbIe Jo0aBku. COanaHCUPOBAHHOE TUTAHUE.

Xumuss B ObiTy. Boma. KauectBo Bompl. Moromme u uuctsmme cpencrsa. [IpaBuia
0e30macHOi paboThI CO CPECTBAMU OBITOBOW XUMUHU.

Ponp XxuMHYecKMX 3JIEMEHTOB B KM3HHM pacTeHUi. Y aoOpeHus. XUMHUYECKHUE CPEJCTBa
3allUThl PACTEHUH.

BHOJIOI'UA

buojiorusi — COBOKYIHOCTb HAYK 0 KMBOH npupoae. Meroabl HAy4YHOr0 MO3HAHNUA B
Oonosiorumn

Kupas npupoja kak 0OBbEKT U3ydeHHs] OMOJIOTHUH. MeToabl HCCIeI0BaHus JKUBOIM IPUPOIbI
B Ouonoruu. OCHOBHBIC MPU3HAKH KUBOro. CHcTeMHasi opranusanus xuBoi matepuu. [lonstue o
CTPYKTYPHBIX YPOBHAX.

Hemoncmpayuu

MGTOHI)I HUCCJICOIOBAHUS B 6I/IOJ'IOFI/II/I.

CTpyKTypHBIE€ €UHULIBI OPTAHU3Ma YEJIOBEKA.

CTpyKTYypHBIE €IMHULIBI PACTEHHUS.

[IpoBenenue pa3apaxeHus y TUJIphbL.

buonornyeckue cucTeMbl pasHOTro YpOBHA: KIJICTKA, OpPraHu3M, IOIIYJIAIHsA, SKOCUCTEMA,
ouocdepa.

Kiaerka

Crpoenne u pyHknum kjaerku. [{utonorus kak Hayka. OCHOBHBIE ITOJIOKEHHSI KJIETOYHON
teopuu. Kietka — cTpykTypHO-QyHKIIMOHANBHAS (3JIEMEHTApHAs) €ANHUIIA )KU3HU.

[TpokapuoThl UM PYKapHOTHl — HHU3IIME U BBICIINE KJIETOYHBbIE OpraHu3Mbl. OcoOeHHOCTH
CcTpoeHus KJeTok Oaktepuil. OOmas xapakTepUCTUKA CHHE-3eJIEHBIX Bopopociei. OcoOeHHOCTH
cTpoeHusi BupycoB. bakrepuodaru. boprba c BupycHeiMu 3a6oneBanusimu (CIIMJ u n1p.)
CrtpykTypa 1 cBoiicTBa HMTOIIIa3Mbl. CTpoeHHE KJIETOYHBIX 00osouek. darounro3 v MUHOLMTOS.
OO1u1re opraHoubl KJIETKU: cTpoeHue U pyHkiuu. CTpoeHne U GyHKIUH spa B KieTke. CTpoeHue
1 QYHKIIMH XPOMOCOM.



XuMn4yeckass OpraHu3anusi KJeTKH. XUMUYECKHE 3JIEMEHThl KJeTKH. OpraHudeckue u
HEOpraHWYECKHUEe BelIecTBa KIETKU. 3HaueHHe BOJAbl B KieTke. [loHsTHe ruapoduibHBIX U
rupoOOHBIX BEIIeCTB. benku, yriieBobl, JIUMUIbI, HYKIIEMHOBBIC KHCIOTHl U X POJb B KIIETKE.
Crpykrypa 6enkoB. Ctpoenue JIHK u PHK. Permmukanms JIHK. IIpuHiun koMIieMeHTapHOCTH.
I'en. Kon /IHK.

Hemoncmpayuu

Cxema cTpoeHUS KIIETKH.

PactutenbHas kieTka.

CuHe-3enéHble BOJIOPOCIIH.

CtpoeHue KIETOK MPOKapUOT U FYKApUOT.

MemOpaHHbIe 1 HEMEMOpaHHBIC OPTAHOUIBI KICTKH.

Snpo.

®aronuros. [InHOIMTO3.

CtpoeHue Bupyca.

bakrepuodar.

XUMUYECKUE DIIEMEHTHI KIETKH.

CopeprkaHre OCHOBHBIX XMMUYECKHUX BEIIECTB B KJIETKAX PACTCHUM U KUBOTHBIX.

Heopranunueckue BemiecTBa KJIETKH.

CopeprkaHue BOJIbI B pa3IMUYHBIX OPTaHU3Max M OpTraHax.

Yraesoasl. DyHKIUH YIIIEBOJOB.

D yHKINH JTUITUIOB.

CtpoeHue u cTpykTypa Oenka.

Henatypanus Oenka.

OyHKIMH OENKOB.

Crpoenue monexkyn JIHK u PHK.

[Ipouecc pernukanuu JTHK.

IIpyuHIMIT KOMIIIEMEHTAPHOCTH.

Ornpenenenrie aMMHOKHUCIIOT MO T€HETUYECKOMY KOAY.

Jlabopamopnvle u npakmuyecKkue 3aHAmMU

CpaBHEHHE CTPOEHUS KIIETOK PACTEHUM U )KMBOTHBIX 110 TOTOBBIM MUKpOIIpEnapaTam.

N3yuenune cTpoeHust paCTUTEITLHOMN KIETKHU.

Nzydenue hopm GakTepHii Mo MUKPOCKOTIOM.

OrnipezenieHre HATMYUS YTIAEBOAOB M OEJTKOB B KIIETKaX.

Opranusm

OO0MeH BellecTB M NpeBpalleHHe 3HepruM B KJjeTrke. CyllHOCTb, TUIBI U (PYHKUIHHU
obmeHa BemiecTB. [Inactuyeckuii u sHepreruyeckuit ooMeH. Poib AT® B xu3am kinetku. CunTe3
AT®. Drarmbl 2HEPreTHYECKOro 0OMEHa: MUIIEBapPEHHE, TIIMKOIN3, IbIXaHHE.

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

Tunbl mutanus KuUBbIX opranu3MoB. dorocunTes. IIporecch cBeTOBOM W TEMHOBOU (a3.
XeMOCHHTES.

@DopMbI Pa3MHOKEHUSI OPraHU3MOB. [[eneHne KIETKH — OCHOBA POCTa, Pa3MHOKEHHUS U
pa3BuTHs opraHu3MoB. Ilonstue u ¢opmbl pazMHOXKeHHs opraHu3MoB. ITomoBoe m OGecrnoioe
pazMHOXkeHue. Turbl 0ecrosoro pa3MHOKEHHUS.

Meiio3. O6pa3oBaHue MOJIOBBIX KIETOK, OIJIOJOTBOPEHHE U €ro OMOJIOTHYECKOe 3HAUYCHHE.
3HaveHue Meio3sa.

HNuauBuayanbHoe pasBurHe opraHu3moB. IloHdate w©  mepuoasl  OHTOrEHeE3a.
OMOpHOHaNBHBIN 3Tanm oHTOreHe3a. OCHOBHbBIE CTaJAUM SMOPHOHAIBHOTO PAa3BUTHUSL KUBOTHOTO
opranusMma. [loctamOproHanbHOE pa3BUTHE KUBOTHBIX.

[IprurHbBI HApYIIEHU B pa3BUTUN OPTAaHU3MOB. PENpoayKTHBHOE 3/T0POBBE.
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OcHOBHbIe MNOHATHA TeHeTHKH. OOmMEe TMPEACTaBICHUS O HACICACTBEHHOCTH U
M3MEHYMBOCTH. [.MeHznenp — OCHOBOIIOJIOKHUK T'€HETUKU. |'€HeThueckass TEPMHUHOJIOTHS H
CHUMBOJIUKA.

OCHOBHBIE 3aKOHOMEPHOCTH HACJEACTBEHHOCTH. 3aKOHbI T€HETUKH, YCTAHOBJICHHbIE |
Menaenem: nepBblid, BTOpOM, TpeTuid 3akoHbl Menpaens. ['MOpuaoIOruyecKkuii MeToa W3ydeHus
HACJIEICTBEHHOCTH. MoHOruOpuaHOe ¢ JUTHOpUIHOE CKpellMBaHHWE. [ OMO3UrOTHBIE U
reTepO3UTOTHBIE OPraHU3MBI.

[IpomexyTOUHBIN XapaKTEP HACIEIOBAHUS.

['mnore3a 4YUCTOTHI FaMeT U €€ IIUTOJIOTHIECKOe 000CHOBaHHE.

AHanmu3upyolee CKpeuBaHue.

B3aumoneiicteue renoB. I'eneruxa mona. 3akoH T. Moprana. CuemieHHOE € TOJIOM
HacienoBaHue. MeToAbl H3yuyeHUs HACJIEICTBEHHOCTH 4enoBeka. HacnencrtBeHHble Oome3Hu
YeJI0BEeKa, UX MPUYMHBI U MPO(UIAKTHKA.

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

HacnenctBeHHas wiM MyTallMOHHAs W3MEHYMBOCTh. THIIBI MyTallMil IO YPOBHIO HX
BO3HUKHOBEHHUSA: TOYEUHbIE, XPOMOCOMHbIE, TE€HOMHbIe MyTanuu. CBoiicTBa MyTalMid.
CoMaruueckne MyTaluH.

3aKOH FOMOJIOTMYECKUX PSAJIOB B HACIEACTBEHHON U3MEHYUBOCTH.

Ionsitue m Meroabl cejekunu. Cenekuus Kak Hayka. 3aJadyd COBPEMEHHOM CEJIEKLIMH.
OcCHOBHBIE METOABI CENeKIuu: OTOOp, TuOpuamzanus. Yuenune H.M. BaBunoBa o meHTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyIbTYPHBIX PaCTCHUH.

buoTexHonorus, ee 10CTUKEHUS U EPCIEKTUBBI Pa3BUTHSL.

Hemoncmpayuu

Metabonu3m.

Cxema ctpykTypsl MosieKyssl ATO.

Tpanckpunuus.

Tpancnauus.

ABTOTPOdBI U TETEPOTPOPHI.

DoTOCUHTES.

CtpoeHue XJIopoIuiacra.

HuTeHcuBHOCTH (DOTOCHHTE3a B Pa3HBIX CIIEKTPaxX CBETA.

CrniocoObl J1eneHust KIETKH.

KieTouHbIi MUKII.

MuwurTos3.

Tunel pa3MHOKEHHUS.

CnocoOb1 6ecrosoro pa3MHOKEHNS OPraHU3MOB.

BereratuBHO€e pa3sMHOXKEHHUE LIBETKOBBIX PACTCHU.

JIBOIiHOE OIUTIOJOTBOPEHUE Y PACTECHUM.

O06pa3oBaHue MOJIOBBIX KJIETOK.

Meiios.

OTaInsl OIUI0A0TBOPEHUS.

DOMOpHOHATBHBIN MTEPUOT OHTOTEHE3a.

CxoacTBO cTauii SMOPHOHAIEHOTO PA3BUTHS TO3BOHOYHBIX.

Tumbl TOCTAMOPHUOHAIBHOTO Pa3BUTHS KUBOTHBIX.

CHMBOJIBI, UCTIOJIB3YIOIINECS B TEHETHKE.

KoHTpacTHbIe npru3Haku ropoxa, nyyasmmuecs I'. Mennenem.

MoHorubpuaHoe U AUrHOpPUIHOE CKPEIIMBAHUS.

HacnenoBanue ¢ mOJHBIM CLEIJIEHUEM T'€HOB.

Mymika npo3oduia.

HacnenoBanue npu3HakoB MpU KOMILIEMEHTAPHOM B3aUMOJICHCTBUH I'€HOB.
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ITonumepHOE B3aUMOIECUCTBUE TEHOB.

THUIBI XpOMOCOMHOIO ONPEIEIICHUS 1101,

Omnpenenenue nosa y 4ejioBeKa.

brnn3Hensl.

['eHeTnyeckue METOABI U3YUEHUS YETIOBEKA.

Jlabopamopuvie u npakmuuecKkue 3aHAMUA

N3yueHne nociaenoBaTeIbHOCTH (pa3 MUTO3a B KJIETKaX KOHYMKA KOPHS JIyKa.
Pemienue 3a1au Ha MOHOTMOPUIHOE CKpPEIIMBAHUE.

Pemienue 3a1a4 Ha IUTHOPUIHOE CKPEIIMBAHUE.

BbIsiBIIeHME CTATUCTUYECKUX 3aKOHOMEPHOCTEH MOJU(PUKALIMOHHON U3MEHYMBOCTH.

Bun

Teopusi 3BogOUMH. DBOJOIUMOHHOE YyueHue Y. JlapBuHa, ero mNpearoChUIKH.
[IpakTnueckoe 3HaueHue napBuHu3Ma. lloHATHe M BuABl UCKyccTBeHHOro otbopa. Ilonstue u
JBIDKYILUE criibl 3BoonMU. @opMbl 60pbOBI 3a cymiecTBoBaHue. EcTecTBeHHBIN 0TOOp: NOHATHE U
¢opmbl. Poib 3BONIOIMOHHOTO Y4eHHUS B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KAapTUHBI MUDA.

Muxpo- u Mmakpo3Bosonus. Konuennus Buia, ero KpuTepuu U cTpykrypa. Ilonmymsanms —
CTPYKTYpHasi €IUHMIIA BUIA U 3BOIIOLMU. CyITHOCT MUKPOIBOJIOLUHN U TUIIBI BUI000pa30BaHMUS.
Huseprenius. CyImHOCTP MakKpOdBOJIIOIMM W €€ JokKa3arenbcTBa. [IpucnocoOneHHOCTh —
pe3yabTaT  €CTECTBEHHOro oTOopa, ee  MHorooOpaswue. OTHOCUTENBHBI  XapakTep
MPHUCIIOCOOJICHHOCTH.

['maBHbIC HampaBieHHsI 3BOJIIOLUU OPraHUMYECKOro Mupa: apoMopdo3, WIAHOaJanTaius,
oOrias tereHeparusi.

buonornueckuit mnporpecc u Ouonoruueckuii perpecc. Kiaccudukamus opraHusMos.
Taxconsl. Cuctemaruueckue rpymnmnsl. KonBeprenuus.

Pa3nu4ynble B3rsiAbl HA MPOMCXOXKICHUE KU3HH Ha 3emule. ['Mnores3sl IpOUCXOXKIACHUS
xu3Hu. [logpasnenenue ncropun 3eMiIu Ha 3pbl U IEPUOIBL.

AnTponorene3. llonokeHue uyenoBeka B CHUCTEME XUBOTHOrO Mupa. JlokazarenbcTBa
pOJICTBAa 4YeNOBEKa C MIICKONUTAIOUIMMHU  KUBOTHBIMM. HarpaBieHus SBOMIOIMHM YelOBEKa.
JIBmokymue cuibl aHTponioreHesa. [lonsaTue yenoseueckoil pacel. TUIBI pac yenoBeka.

Hemoncmpayuu

I"'oMostornyHbIe Oprabl y )KMBOTHBIX U PACTEHUI.

ApXeonTepuKC U €ro OTIEYaToK Ha KaMHe.

OBOJIIOLMOHHOE PAa3BUTHE OPraHUUYECKOTO MUPA.

Apomopdo3bl y pacTeHUH.

OcHoBHble nonoxenus teopun Y./lapsuna.

®opmbl 60pHOBI 32 CYIIIECTBOBAHHUE.

CocHbI B 0IHOBO3pPACTHOM JIECHOM HAacCaX/ICHUU.

VYrpoxaromiye no3bl y pa3IndHbIX KUBOTHBIX.

MuMuKpus ¥ IOKpOBUTEIBCTBEHHAS OKpAcKa.

Mopckoit KOHEK 1 UTriIa-pbida B 3apOCIIsIX PACTEHUH.

MexaHu3M IeHCTBUSL ECTECTBEHHOTO 0TOOpA.

@DopMBbI €CTECTBEHHOT'O 0TOOpA.

CoBpeMeHHast Teopus IBOJIIOLIHH.

DneMeHTapHbIe (PaKTOPHI IBOTIOIUH.

JluBeprexuus.

Kpurepuu Buja.

['eorpaduyeckoe B11000pazoBaHue.

DKooruyeckoe BU1000pa3oBaHME.
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CucremaTnka pacTeHui.

CucremMaTuka )UBOTHBIX.

Hampasnenus u nyTu 3BOJIIOLNN.

CpaBHeHue OMOJIOrMYECKOro Mporpecca u perpecca.

OO61uas nerenepanus.

[Ipumepsl agantamui.

[Tpucnocobnenne KpoTa K 0OUTaHHUIO B TOYBEHHOH cperie.

[TpucnocoOnenne Mo3BOHOYHBIX K OOMTaHUIO B BOJIHOM cpejie.

[Tpucnocobnenue renapaa K OOUTaHHUIO B CAaBaHHE.

['maBHBIE apoMOp(]O3bl HA pAaHHUX ATANax BOJIOLUU.

PasButue Teopun abuorenesa.

Onglt Penu.

Omert Ilactepa.

Teopuu OMOreHeTHYECKOr0 BOSHUKHOBEHHUS KU3HU.

OcHOBHBIE 3TaIlbl Pa3BUTUS KU3HU.

YcioBusi BOBHUKHOBEHUS )KM3HU Ha 3eMIIe.

Teopus sBomtonnu xxuBoi Marepuu A.M. Onapuna.

CoBpeMeHHbIE B3IJISIIbI Ha YBOJIIOIHIO KUBOK MaTepuu.

PyaumeHThI 1 aTaBU3MBI y YelIOBEKA.

Yactu ckenera MUTEKAHTPOINA, HIDKHIS UYENMIOCTh | eljenb0eprckoro  4esioBeka,
pecTaBpUpPOBAHHBIN Yepen U Opyaus TpyAa HeaHJepTajiblia U KPOMaHbOHIIA.

OBoJTIOLIMS IPUMATOB.

CucremaTn4eckoe MOJI0KEHUE YEIOBEeKa.

YenoBekooOpa3HbIe 00E3bSHBI.

OcCHOBHBIE YEPTHI YEIOBEUECKOI'O TEJIA, YHACIIEI0BAHHBIE OT )KUBOTHBIX.

Pa3BuTHe 3apopliia MIEKOMHUTAIONIETO KUBOTHOTO U YEJIOBEKA.

CxonctBo cTaguil SMOPHOHAIBHOTO Pa3BUTHUS TO3BOHOYHBIX.

Pe3ynbpTaThl OMOIOrMUECKON HBOJIOIMH B CTPOCHUH YEJIOBEKA.

ConuanbHas 3BOJIIOLNS YEJIOBEKA.

DBOJIIOIMS YEJIOBEKa.

ABCTpaJIONUTEK.

Ckerner aBcTpaonurTeKa.

Opyaus Tpyzia ¥ OXOThI IPEAKOB YEIOBEKa.

Apeaibl paHHUX U TIO3/IHUX HEAHJEPTaJbIIEB.

Opyaust TpyJia ¥ 0XOThl KPOMaHbOHIIA.

HackasbHbIN PUCYHOK.

HacrenHnast ;xuBonuch.

Apeait pacripocTpaHeHHsI KpOMaHbOHIIEB.

Pace1 yenoseka.

Jlabopamopuvle u npakmuyecKkue 3aHAMUA

Mopddonornueckrne 0coOOEHHOCTH paCTEeHHUI pa3IMYHBIX BUIOB.

N3yuenne npucnocoOIeHHOCTH OPTaHU3MOB K Cpelie OOUTaHMUSL.

Nzyuenune apomMopd030B y pacTEHUIH.

IKOCHUCTEMBI

IIpenmer U 3aga4u IKOJOTHU. DKoIOoTHYeckue (akTopbl. OOIIHEe 3aKOHBI 3aBUCHMOCTH
OpraHu3MoB OT GakTopoB cpeabl. OCHOBHBIE CPEbI )KU3HH.
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Tunel B3auMoaencTBys opranu3MoB. [onmymnsanuu. bruoneHossl.

3aKoHBl OpraHu3alu 3KocucTeM. KpyroBopoT BeIIeCTB M HpEeBpallleHHEe SHEPrUuu B
skocucremax. llenu nuranus, Tpodudeckue ypoBHH. buoreornenos — kak sxocuctema. buonenos u
OMOTON KaK KOMIIOHEHThI OMOreoneHo3a. ArpoueHo3sl. CaMopa3BUTHE HIKOCUCTEM — CYKIIECCUU.

Buocdepa — rinodanbnas s3xocucrema. Yuenue B.1. Bepuanckoro o 6uoctepe. I'eochepst
3emiu. Ponb jkuBBIX opranu3moB B Ouocdepe. KpyroBopor BaxxHeHIINX OMOI€HHBIX 3JEMEHTOB B
ounocdepe.

OcHOBHBIE HalpaBJIeHUs BO3JIEHCTBUS YeJoBeKa Ha Ouocdepy.

Hemoncmpayuu

Cpenpl 00uTaHUs KUBOTHBIX.

Oco0OeHHOCTH OpraHU3MEHHON CpeJibl OOUTAHNS.

OKOJIOrHYecKHe IpyIIbl OPraHu3MOB.

DKkonornyeckue (HaKToOpHlI.

AOuoTtndeckue (HakTopsl.

3aKOH ONTHUMYMa.

doTonepruoaU3M.

buotnyeckue hakTopsI.

Ilenu u cetu nUTaHMS.

buonenos.

Spycel necHoro OuoleHo3a.

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

HckyccTBEHHBIN OMOLIEHO3.

[TpaBHII0 3KOJIOTMUECKON TUPAMUIBI.

Bupt 5K00THYECKUX TUPAMUI.

Cykueccusi.

IIpumep BTOPUYHOM CYKIIECCHUH.

CMeHa pUPOTHBIX COOOIECTB.

Kpyrosopor yriepona.

[TpuMep oTpHIIATEIBHOTO aHTPOIIOI€HHOTO BIMSIHUS Ha Onocdepy.

3arpsi3HeHUe cpebl.

3arpsi3HeHue atMmocdepsl aBTOMOOMIIBHBIM TPAHCIIOPTOM.

Jlabopamopuuvie u npaxmuueckue 3aHAmMUA

CocraBieHue 1enei MUTaHus.

Tembl pedepaToB, COOOIECHN, TOKIAT0B
AJISl CAMOCTOSITEIbHOM PadoThI

B.1. Bepuanckuii u ero yuenue o 6uocdepe.

Hcropus v pa3BUTHE 3HAHUM O KIIETKE.

[Tonynsammst Kak eTUHAIIA OMOJIOTHIECKOM IBOJIOIIHH.
CoBpeMeHHbIE B3IJIs/1bI Ha OMOJIOTHYECKYIO SBOJIIOLIHUIO.
CoBpeMeHHbIE METO/bl UCCIIEIOBAHMSI KIIETKH.

Cpenbl 00UTaHHS OPTaHU3MOB: IPUYMHBI PA3HOOOPA3HSL.
Dxoyioruueckas aemorpadus.

Jemorpaduueckas CTpyKTypa MOMYJISIHA.

Kpacnas knura Tam6oBckoi o0macTu.

10 Oco60 oxpaHsieMble IPUPOIHbIE TeppuTopuu Poccuu.
11. Ocob60 oxpaHsiemble TpUpoOIHbIe TeppuToprun TamOoBCKOM 06nacTu.
12. I'nmoGanbHbBIE SKOIOTUYECKUE TTPOOTIEMBI.

13. Ilepserit pycckuii akagemuk M.B. JlomoHOCOB.
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14. Oxpana okpy»Karolei cpeapl 0T XMMHUYECKOT0 3arps3HEHMSL.

15. PacTtBOpBI BOKPYT Hac.

16. YcTpanenue KecTKOCTH BOJIbI HA IPOMBIIIUIEHHBIX MPEIIPUATHSIX.

17. lctopust BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMUH.

18. YrieBoibl ¥ UX POJTb B KUBOU MIPHUPOJIC.

19. ’Kupsl Kak IpOAYKT MUTAHUSL U XUMUYECKOE ChIPBE.

20. CpencrBa rUrMeHBI HA OCHOBE KHCIOPOACOAEPKAIINX OPTaHMYECKUX COSAMHEHU.

21. CuHTeTHYECKHE MOIOLIME CPEACTBA: JOCTOMHCTBA U HEJOCTAaTKH.

22. Jlepunur Oenka B MHIIEBBIX NPOAYKTaX M €ro IMPEeoJOoJCHHE B paMKax TIJI00anIbHOM
IPO/I0BOJILCTBEHHOM MTPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu  peanmzanum  coxepkanust  oOmeoOpazoBaTebHOM  Yy4eOHOW  JTUCUMILTAHBI
«EctectBo3nanue» B mpeaenax ocBoeHus OIIOII CIIO nmo cnenuanbHoctu 40.02.01 IlpaBo u
OpraHM3alys COIHAIBHOIO OOCCIIeUeHUs] MaKCHMajbHas ydeOHas Harpy3ka oOydJaromuxcs
cocraBisieT — 229 dyacoB, B TOM 4HcCIe ayauTopHas (oOsi3arenbHasi) ydeOHas Harpyska
obyuatomuxcs - 151 gac.

Temarndeckuii mian

Coaepixanue o0yueHust Oos3aTesibHasA yueOHAsA HAarpy3Ka
o0yuyawuuxcs, 4.
Bcero B TOM 4HcJe:
JIEKIIUH, 113 J3
YPOKH
XNMUA
O0masi 1 HeopraHm4vecKast XuMmsi 35 35
BBenenune 2 2
OCHOBHBIE TTOHITHS U 3aKOHBI XUMUN 5 5
Ilepuonuueckuii 3akoH u Ileproanyeckas cucrema 6 6

xumudeckux asemenToB JI. . Meneneena.
CtpocHue BeliecTBa.

Boma. PacTBopsl. 6 6
XHWMHYECKUE PEaKITUH. 8 8
Heopranuuyeckue coeiuHeHuUs.

Knaccudukanust HEOpraHM4IeCKuX COSAMHEHUN U X 2 2

Cgoiicta. [lonsiTue o ruaposnse coneil.

Mertamibl. HemeTanibl. 6 6
Oprannyeckasi XuMust 26 26
OcCHOBHBIE IOHATUS OPraHUUYECKON XUMUU U TEOPHUS 4 4

CTPOECHUS OPTraHUYECKUX COCTMHEHUI

YTeBo10poibl U UX TPUPOAHBIE HCTOUHUKU 4 4
Kucnopocoaepxkaiime opraHm4ecKkue CoOeIMHEHMs 4 4
A3oTcoiepKaniiue OpraHuIeckie COeTMHCHUS. 6 6
[Tonumepsl

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

Hroro 61 61
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BHeaynuTopHasi camocTosiTesibHasi paboTa 28
Koncyabranuun 5
IIpome:kyrounas arrecrauusi B popme nudpdepeHnupoBaHHOro 3a4era
BUOJIOT'USA
Beenenue 2 2
buosnorus — COBOKyIHOCTb HayK O KHUBOH IIPUPOJE. 4 4
MeTo/1bI HayYHOT0 MO3HAHUS B OMOJIOTUU
Krnerka 20 20
Opranusm 30 30
Bun 18 18
DKOCHCTEMBI 16 16
Hroro 90 90
BHeaynuTopHasi camocrosiTesibHAas paboTa 39
KoncyabTanun 6
IIpomeskyTouyHas arrectaums B popme 1udpepeHupoBaHHOIO 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 BKiIa/1a XUMUYECKON KapTUHBI MUpPA B

€IMHYI0 €CTECTBEHHO-HAYYHYIO KapTUHY MHUpA.
XapakTepucTuka XUMUU KaK MPOU3BOIUTEIHHOM
CHUJIBI O0IIIECTBA

Baxkueiinmme xuMmuueckue nmMOHATHSA

YMeHue Jarth OnpeieinceHHe U OIEepHpOBATH

CIIEYIOIUMU XUMHYECKUMH
MOHSTUSIMU: «BELECTBOY, «XUMUYECKUI]
DIIEMEHT, «aTomy, «MOJIEKYJIa,
«OTHOCUTEJIbHbIE AaTOMHasi M  MOJEKYJspHasl
MacChl», «HOH», «AJJIOTPOIHS», «U3OTOIIBDY,
«XUMHYECKast CBSI3bY,
«QJIEKTPOOTPHULIATEIIBHOCTDY, «BAJIEHTHOCTHY,
«CTENEHb OKHUCIIEHUS», «MOJIbY», «MOJSIPHAs
Maccay, «MOJIIpHBI 00BeM  Tra3000pa3HbIX
BEUIECTBY»,  «BEIIECTBA  MOJIEKYJAPHOIO U
HEMOJIEKYJISIDHOTO  CTPOEHMS»,  «PacTBOPBI»,
«OQIEKTPOJIUT " HEDJIEKTPOJIUT,
«QJIEKTPOIIUTUYECKAs M CCOLIMALUS,
«OKHCJIHUTENIb U BOCCTAHOBUTEIIB), «OKUCIIEHUE Y|
BOCCTAHOBJIEHHE»,  «CKOPOCTb  XMMHUYECKOH]
peakuum», «XMMHYECKOE paBHOBECHEY,
«YTJIEPOJHBIA  CKEJIEeT», «(hyHKLIHOHAIIbHAS

rpyiiay, «<u30MCpusi»

OcHOBHbBIE 3aKOHBI XHUMHH

DopMyJIMPOBAHUE 3aKOHOB COXPAHEHHUSI MaCChI
BEIIECTB U IIOCTOSHCTBA COCTaBa BEIIESCTB.
YcraHOBIEHHE NPUYUHHO-CIICICTBEHHONW CBSI3U
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MCXKOY COACpKaHNEM 9TUX 3aKOHOB n

HaIUCAHUEM XUMUYECKHUX bopmyn u
YpaBHEHUU.

PackpeiTie (QU3NYECKOTO CMBICIIAa CHMBOJIMKHU
[Tepuoanueckoit TaOJIUILIBI XUMHYECKHUX

anementoB JI. WM. MenneneeBa (HOMeEpOB
aJIeMEeHTa, Mepruojaa, TPYNIbI) U yCTaHOBJICHUE
MIPUYMHHO-CIIEICTBEHHOM CBSI3U MEKY
CTpOEHHMEM aToMa W  3aKOHOMEPHOCTSIMHU
U3MEHCHHUS CBOICTB 3JIEMEHTOB u
00pa30oBaHHBIX WMH BEIIECTB B IEpUOAAX U
rpymnmnax.

XapakTepucThKa 3JIEMEHTOB MajbIX MNEPUOJ0B
110 nx ITOJIOKESHHUIO B
ITepuonnueckoii cucreme JI. . Menaeneena

OcHoBHbIE TCOPUHU XUMHUHU

VYcranosneHue 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX BEIIECTB OT CTPOEHUS AaTOMOB
o0pa3yromux HUX XUMHYECKHUX D3JIEMEHTOB.
XapakTepucruka BAYKHEUIINX TUIIOB
XMMHYECKHUX CBSI3€M M OTHOCUTEIBHOCTH 3TOMU
tunosiorud. OObSICHEHNE 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa M  CTPOCHUSA
KPUCTAJUTMYECKUX PELIETOK.
@OopMyYyJIMPOBAHUE  OCHOBHBIX  IOJOKEHUMU
TEOPUM DJIEKTPOIUTHYECKOM JHCCOLMALUU U
XapaKkTEepUCTUKA B CBETE 3TOW TEOPUHM CBOMCTB
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COEIMHEHU.

@OopMyJIMPOBAHUE  OCHOBHBIX  IIOJIOXKEHUU
TEOPUU XUMHYECKOTO CTPOEHUSI OPraHUYECKUX
COCIMHEHUN M XapaKTepUCTHKA B CBETE JTOU
TEOPUM CBOWCTB BAXKHEHIIMX IPEACTABUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHMI.

BaskHelilue BeuiecTBa u MaTepHuaJibl

XapakTepucTuka CTPOCHUS aTOMOB "
KPUCTAIIJIOB W Ha OTOW OCHOBE OOMIMX
(UBUYECKUX M XUMHUYECKUX CBOWCTB METAJIJIOB
4 HEMETAJIJIOB.
XapakTepucTuka COCTaBa, CTPOCHUS, CBOWCTB,
MOJIy4YeHUs] W [PUMEHEHHE  BaKHEHIIMX
HEMETAJIJIOB.

XapakTepucTuKka COCTaBa, CTPOCHHUS W OOIINX
CBOWCTB BaKHEHIITIX
KJ1aCCOB HEOPraHUYEeCKUX COEIUHCHMH.
Ommcanne cocTaBa W CBOWCTB Ba)KHEHITHX
MPEACTABUTENEH OpPraHUYECKUX COEAMHEHUM:
METaHOJIa ¥ 3TaHOJa, CIOXKHBIX d3PUPOB, KUPOB,
MBI, KAPOOHOBBIX KUCIOT (YKCYCHOUM KHUCIIOTHI),

MOHOCaXapuA0B(TJIIOKO3bI), JcaxapmioB
(caxapo3bl), monucaxapusoB (Kpaxmaia U
IEJUTIOJIO3HI), aMUHOKHCJIOT, 0OeJIKOB,

HCKYCCTBCHHBIX U CHUHTCTUYCCKUX IMOJIMMCPOB
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XUMHYECKUH SI3BIK M CHMBOJINKA

Hcnonb3zoBanue B y4aeOHOU u
npodecCHOHATLHOM NS TeIbHOCTH
XUMHUYECKUX  TEPMHUHOB U CHUMBOJIUKH.
HaspiBanue W3YYCHHBIX BEIIICCTB 1o
TPUBHUAIBLHOU W MEKTYHapOAHOMI

HOMEHKJIAType M OTPaKEHUE COCTaBa 3TUX
COEJMHEHUH C MOMOILBI0 XUMUYECKUX (OPMYIL.
OTpaxeHHMe  XMMHMYECKHX  IIPOLECCOB  C
IIOMOILBIO YPAaBHEHUN XUMUYECKUX PeaKIMi

XuMu4yecKue peakuuu OObscHEHUE CYIIHOCTH XHUMHYECKHUX
MPOIECCOB. Kiaccudukanms
XHUMHYECKHUX peakiuii 110 pa3IUYHBIM
MpU3HAKaM

XUMHUYeCKUI IKCITIEPUMEHT BrinosiHEHME XWMHYECKOrO JKCIEPUMEHTA B
ITOJTHOM COOTBETCTBUH
C  TMpaBWIaMH  TEXHUKA  O€30MacCHOCTH.
HaGnronenue, <¢ukcMpoBaHHE W ONHUCAHUC
pe3yJIbTaTOB MIPOBEJICHHOT O
AKCIIEPUMEHTA

Xumnueckasi nHpopmMauus [IpoBenenune CaMOCTOSATEIBHOIO ITOMCKa
XHUMHYECKON nHpopmaruu

C WCIIOJIb30BAaHUEM DPAa3JIMYHBIX HCTOYHUKOB
(HAy4YHO-TIOITYJISIPHBIX U3[aHUH, KOMITBIOTEPHBIX
0a3 JIAHHBIX, pecypcoB WuTepHera);
UCIIOJIb30BAHUE KOMITBIOTEPHBIX ~ TEXHOJIOTHI
Uisi  00pabOTKM U Mepefayd  XHUMHUYECKOU
uHGOPMALIUU U €€ MPEICTABICHHS B PA3IMYHbIX

dbopmax
Ipoduabnoe n npodeccnonanbuo 3Haunmoe | OObsiCHEHHE XUMHYECKUX SIBJICHUH,
coJeprkaHue IIPOUCXOSAIINX B pupoJe, OBITY
" Ha IIPOU3BOJCTBE.
CobmroieHue npaBuil SKOJIOTUYECKH TPAMOTHOTO|
NOBEICHNU B OKpykawomed cpeae. OneHka
BIIMSAHUSA XUMHNYECKOT'O 3arpsA3HCHUA

OKpY’KaloIlled cpelpl Ha OpPraHU3M YeJIOBEKa U
JIpyrue )uBble opranu3mMel. CoOIt0IeHIE TTPaBUJI]
Oe3omacHOro oOpalieHds C TOPIOYUMH U
TOKCUYHBIMH  BEIECTBAMHU, 1a00paTOPHBIM|
obopyoBaHuEM.

Kputnueckas JIOCTOBEPHOCTH|
XHUMHYECKON nH(popManuu,
MOCTYNAIONIEN U3 Pa3HBIX HICTOYHUKOB.

OLIEHKA

BHOJIOI'UA

BBenenune

3HAKOMCTBO ¢ OOBEKTaMH HW3y4eHHUs OUOJIOTHH.
BrisiBienne ponu Ouonoruu B (popMHpOBAHUH
COBPEMEHHOM E€CTECTBEHHO-HAyYHOM KapTHHBI
MHpa U IPAKTUYECKON JESITENIbHOCTHU JIHOJIEH.

Kierka

3HAaKOMCTBO C KIJIETOYHOM TEOpUEH CTPOCHUS
opranusmoB. [lonydeHue npencraBieHus O POIU
OpPraHNYeCKHX W HEOPraHWYECKHX BEIIECTB B
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KIIETKE.

3HaHME CTPOEHUS KIETOK [0 pe3yJpTaTam
paboThI CO CBETOBBIM MUKPOCKOIIOM.

YMeHue onMchiBaTh MHUKpPOIIpENaparbl KIETOK
pacTeHHH. Y MEHUe CPaBHUBATh CTPOCHUE KIIETOK
pacTeHMH M JKMBOTHBIX IO  T'OTOBBIM
MHUKpOIIpEnapaTaM.

Opranusm

3HaHHE OCHOBHBIX CIIOCOOOB Pa3MHOXKCHUS
OpraHWU3MOB, CTaJIU OHTOTEHE3A.

3HaHUE MPUYMH, BBI3BIBAIOIIUX HAPYIICHUS B
Pa3BUTUU OPraHU3MOB. YMEHHE II0JIb30BATHCS
TEHETUYECKOM TEPMHUHOJIOTUEH U CUMBOJIMKOM,
pemaTh IpOoCTEHIITNE TCHETUYECKHE 3aauH.
3HaHue O0cCOOCHHOCTEH  HACIEACTBEHHOM U
HEHACIEACTBEHHOH  HM3MEHYMBOCTM U HX
OMOJIOTMYECKON POJI B SBOJIIOIIUN KHUBOTO.

Bun

YMeHue aHaIM3upOBaTh U OLICHUBATh Pa3JInYHbIC
TUTIOTE3bI MPOUCXOXKICHUS KU3HU Ha 3eMIIe.
YMeHue MpoBOIUTH OMHCAHHE O0COOei OIHOTO
BHJIA TI0 MOP(HOIIOTHYECKOMY KPUTEPHIO.
Pa3ButHe crocoGHOCTEH SICHO U TOYHO M3JaraTh
CBOM MBUIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHMS, BOCIIPUHHUMATh U AHAJIU3UPOBATh
MHEHUSI COOCCEIHMKOB, TIpHU3HABas  IIPaBO
JPYroro 4ejioBeKa Ha UHOE MHEHHUE.

YMmeHue J10Ka3blBaTh POJCTBO YEIOBEKA U
MJICKOTIUTAIONMINX, OOIIHOCTh W  PaBEHCTBO
YeJIOBEYECKHX pac.

IKOCHUCTEMBI

3HaHUE OCHOBHBIX HIKOJIOTHUECKUX (DaKTOPOB U
WX BIIMSTHHAS HA OPTaHU3MBI.

3HaHue OTJIMYHUTETbHBIX HpPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arpOIKOCHCTEM.
[Tony4yeHue npeAcTaBICHUs O CXEME YKOCUCTEMBI
Ha npuMepe Guocdepsl.

JleMoHCTpanuss yMEeHMsS IIOCTaHOBKH eyl
NEeSITeTPHOCTH,  TUIAHMPOBAaHWE  COOCTBEHHOM
JESTEbHOCTH JUIsl JIOCTUXKEHHUS IMOCTABIEHHBIX
1esed, MPeIBUACHUS BO3MOXKHBIX Pe3yJbTaTOB
ATUX JEHCTBUH, OpraHM3allliyd CaMOKOHTpPOJIA U
OIIEHKH TIOJTYYE€HHBIX PE3yJIbTaTOB.

OOyuenune CcOONIOJICHUIO TMpPaBUJ IOBEIEHUS B
TIPUPO/IE, OepexxHomMy OTHOIIICHUIO K
OuosiornyeckuM  0OBeKTaM  (pacTeHHsIM |
YKUBOTHBIM M FIX COOOIIECTBAM) M MX OXPaHE.

YYEBHO-METOANYECKOE U MATEPUAJIBHO - TEXHUYECKOE

OBECIEYEHUE ITPOT'PAMMBI YUYEBHOM JUCIHUILIMHBI «ECTECTBO3HAHHUE»
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Jns  peanmu3zanuyd  TPOrpaMMbl  YY€OHOW UCIUIUIMHBI MPEAYCMOTpPEHa JiabopaTopus
ouosorun (Nel5/22), ocHamieHHast 000pyO0BaHUEM:
. HoytOyk — 2 mT.;

. Komnbrorep;

. DKpaH Ha ILITaTUBE;

. ITpoexTop ViewSonic;

. IlpunTep nazepHplii — 2 wr.;

. InTepakTuBHAs 1OCKa;

. buonoruueckas MuUKposabopaTopus;
. CteHnpI;

. lludpposoit Mmuxkpockorn — 1 mrT.;
10.CBeToBbIe MUKPOCKOTIBI — 10 mIT.;
11. Harsanasie mocoous.

O 00NN DN B W~

s peanusanuu nporpamMmbl yueOHOW TUCHUIUIMHBI IPEIyCMOTPEHA Jab0paTopust XUMUU
(Nel5/16, 16a), ocHatieHHast 000pYIOBaHUEM:

1.Bechl MeIMIIMHCKHE JIEKTPOHHBIE,

2. Jlocka ayautopHasi;

3. I[Ipoextop NECNP;

4. CTOA XMMUYECKHUM 1EMOHCTPAIIMOHHBIH;
5.Kanopudep 3KOLI;

6. HoyTOyK;

7. Kommbrotep;

8. Mukpoiaaboparopus 1o XUMHH;

9. HaGop XxuMHUUYECKHX PEAaKTUBOB — 2 IIT.;
10. IlpunTep;

11.ITpuntep nazepueiii MOY;

12.10kad ms yaeOHbIX TOcOOUit — 2 MmIT.;
13. AHaTUTUYECKHUE BECHI — 2 IIIT.;

14 MydenbHas neus;

15.CymmnpHbli mkad;

16. BeiTspkHOM mKad;

17. OneKTpoHHBINI MUKPOCKOIL.
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PEKOMEHAYEMAS JINTEPATYPA

OcHOBHbBIE HCTOYHHMKH:

1. buonorust : yueOnuk u mnpaktukym s CIIO [Onexkrponusiii pecypc] / B. H.
Speirun [u np.] ; moxn pea. B. H. Speiruna. - DnexkTpoH. gaH. - 2-¢ u3n. - M. : M3garenscTBo
FOpaiir, 2019. - 378 c. - Pexxum mpocryma: https://urait.ru/bcode/433339 - 3aru1. ¢ skpaHa.

2. Otroukuid, I'. II. EctectBo3nanme: y4eOHUK u mpaktukyMm s CIIO [DnexkTpoHHBIH
pecype] / T'. II. Otronkmii; mox pen. I'. H. Ky3pmenko. - DnektpoH. gad. - M.: U3marenbcTBo
IOpaiit, 2020. - 380 c. - Pexum mocryma: https://www.biblio-online.ru/viewer/estestvoznanie-
448771#page/2 - 3ari. ¢ skpaHa.

JlonoJiHUTe/IbHbIE HCTOYHUKH:

1. l'a6puensu O.C. m nap. EcrectBo3Hanme. Xumus: Y4eOHMK /s CTYACHTOB
npodeccroHabHBIX 00pa30BaTENIbHBIX OPTaHU3AIIMM, OCBAUBAIOIIUX MPO(ECCUH U CIIEHUATBHOCTH
CIIO. - M., 2017.

2. I'yceiixanoB, M. K. EcrtecrBo3nanue: yuyeOHuk u mnpaktukym g CIIO
[Dnextponnsrii pecypc] / M. K. I'ycelixaHoB. - DNeKTpoH. AaH. - 8-¢ u3m., mepepad. u mom. - M.:
WznarensctBo  FOpaiit, 2020. - 442 «c¢. - Pexum gocryma:  https://www.biblio-
online.ru/viewer/estestvoznanie-448850#page/2

3. HNanunos-Jlanwiesan, B. WM. Oxomormss : y4eOHuk u mnpaktukym st CIIO
[Dnmexktponnbiii pecypc] / H. H. Mutuna, b. M. Manamenkos ; nox pex. B. W. [lanmnosa-
JanunbsHa. - OnekTpoH. naH. - M. : UznarensctBo FOpaiit, 2019. - 363 c. - Pexum nocrymna:
https://www.biblio-online.ru/viewer/ekologiya-437197#page/2

4, Jlenuenko, E. M. luronorus, rucronmoruss u smOpuonorus : yueouux s CIIO
[Dnmextponnslii pecype] / E. M. JlendeHko. - DIEKTpOH. NaH. -2-€ W3A., UCHp. U Jom. - M. :
WznarensctBo  HOpaiit, 2019. - 347 «c¢. - Pexum gocryma:  https://www.biblio-

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

S. Oo6yxos, /[I.K. buonorus: kinerku u Tkanu : yued. nocoodue 1 CIIO / J1.K. O0Oyxos,
B.H. KupuienkoBa. — DJeKTpoH. JaH. - 3-¢ u3J., nepepad. u gon. - M. : U3narensctBo FOpaiir,
2019. - 359 c. - Pexxum noctyna: https://urait.ru/bcode/441999

6. OcwumoBa, JI. A. T'emetuka. B 2 u. Yacts 1 : yueOnoe mocobme s CIIO
[Dnextponnsblii pecypc] / JI. A. OcumoBa. - DIeKTpoOH. NaH. - 2-€ W3MA., UCIp. U Jaom. - M. :
WznarensctBo FOpaiit, 2018. - 255 c. - Pesxum mocryma: https://www.biblio-online.ru/bcode/42101

7. Okosnorus : yueOHuK 1 npaktukym ais CIIO [DnexktponHsiit pecype] / A. B. Toraii
[1 op.] ; mox obmr. pea. A. B. Toras, A. B. KopcakoBa. - DnekTpoH. gaH.- 5-€ u3j., nepepad. u JO1I.
- M. : WznarenbctBo IOpaiir, 2019. - 353 c. - Pexum pgocryma: https://biblio-
online.ru/bcode/433349

3.2.1udopmanuoHHbie U HM(PPOBHIE TEXHOJOTHH (IPOrPaMMHOe o0ecnieyeHue,
coBpeMeHHbIe npodeccnoHaNbHbIe 0a3bl JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHbIEC
CHCTEMBbI)

VYuebHasg aucHMIUIMHA (MOAYJb) TPEAYCMATPUBACT OCBOEGHHE HMH()OPMAIMOHHBIX H
uudpoBbIX TexHoJorui. Peanuzanus uudpoBbIX TEXHOJOTHH B 00pa3oBaTeIbHOM MPOCTPAHCTBE
ABNSETCA OJHOM W3 BaXHEHIIUWX 1eneil oOpa3oBaHUs, Jarollel BO3MOXHOCTh pPa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KadecTBa OOydaroluXcsl Kak OyAylmMX BbICOKOKBAJIU(DHUIIMPOBAHHBIX
CIELIMAJIUCTOB.

[{udpoBble TEXHONOIMH MPEAyCMATPUBAIOT Pa3BUTHE HABBIKOB 3(PQEKTUBHOTO pPELICHUS
3a7a4 Mpo(ecCHOHAIBHOI0, COLUAIBHOTO0, IMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHUEM PA3INUYHBIX
BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJIOTHH. OcBoeHHe HUPPOBBIX TEXHOJOTHMH B paMKax JaHHOM
JUCLUIUIMHBL (MOJYJIsI) OPMEHTHPOBAaHO Ha CIIOCOOHOCTh O€30MacHO M HaJyIekaluM 00pazom
HoJy4yaTh JOCTYI, YHpPaBIsATb, WHTErPUPOBATh, OOMEHUBAThCS, OLIEHUBATh M CO3/1aBATh
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MHPOpPMALMIO C TOMOINBIO LU(POBBIX YCTPOMCTB M CETEBBIX TexHoyoruil. dopmupoBaHue
nuGpPOBONM KOMIIETEHTHOCTH IIpeArojaraer padboTy ¢ JaHHBIMH, BJIAJ€HHE MHCTPYMEHTaMH AJIs
KOMMYHHUKAIUU.

3.2.2 Dy1eKTPOHHO-0UOJIMOTEYHbIEe CUCTEMBbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue yciayr ot 03.04.2024

Ne 6/u (CereBast yIeKTpOHHAsI OMOINOTEKA)

2. baza maHHbBIX 37eKTpoHHBIX HHpopMarnoHHbIX pecypcoB @I'BHY ITHCXB (mororop mo
00ECIeYeHnI0 JOCTyna K AJIeKTpoHHBIM HH(popMaruonHeiM pecypcam PI'BHY IHHCXbB uepes
tepmuHan ynaieHHoro gocryna (TY] ®I'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexktponHast 6ubnmoreynas cuctema «HamumonaneHblli nndpoBoil pecypc «PyKoHT»:
Komnekuu «ba3ossiii MmaccuB» u «Kosoc-c. Cenbckoe xossiictoy (https://rucont.ru/) (morosop Ha
OKa3aHuWe YCIYT M0 MpeaoCcTaBIeHUI0 JocTyma oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnextponHoe m3narensctso KOPAWTY (https://urait.ru/) (1oropop Ha oka3aHue
yCIYr MO TMPEeAOCTaBICHUIO JOCTyma K oOpasoBatenbHOM Twiatpopme OOO «DnekTpoHHOE
m3narensero FOPAUTY ot 07.05.2024 No 6555)

5.  DrekrtpoHHo-OnOnmoreunass cuctema «Bepuanckuii»  (https://vernadsky-lib.ru)

(moroBop Ha O6€3BO3ME3THOE UCIIONL30BaHNE TIpon3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. basa manneix HOB «HamumonanpHas siektponHas Oubamoreka» (https://rusneb.ru/)

(moroBop o monkmtoueHnn k HOb u npenocrapnennu nocryna k oosexkraM HOb ot 01.08.2018 Ne
101/HDb/4712)

7. CornameHve O COTPYIHHUYECTBE IO OKa3aHUIO OHOIMOTEYHO-UH(GOPMAIMOHHBIX U
COIIMOKYJBTYPHBIX YCIYT TIOJIb30BAaTEIsIM YHHUBEPCUTETa M3 YHUCIA HMHBAIMAOB [0 3PEHHUIO,
CI1a0OBHUAAIIUX, UHBAUAOB IPYTHX KAaTErOPUi C OrpaHUYEHHBIM JOCTYNOM K MH(pOpMAIuu, I,
MMEIOLUX TPYAHOCTH ¢ ureHueM IockoneyaTHoro tekcta TOI'BYK «Tam0OoBckas obiactHas

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

(cornmammenue o cotpyanuuecte oT 16.09.2021 Ne 6/H)

3.2.3 UndopManmoHHbIe CIPABOYHBbIE CHCTEMBbI
1. CrpaBounast mpaBoBasi cuctema Koncymprantllmtoc (OoroBop moCTaBKH, aJanTalud U
conpoBoxaAeHUs dKk3eMIuIpoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/3C)
2. OnexTpoHHBINH nepuoaudeckuii cnpaBouHuk «Cucrema 'TAPAHT» (moroBop Ha yciyru
o conpoBokaeHnio ot 15.01.2024 Ne 194-01/2024)

3.2.4. CoBpemeHHbIe MpodeccHoHANbHBIE 0a3bl JAHHBIX

1. ba3za [aHHBIX HOPMATHBHO-TIPAaBOBBIX AaKTOB HH(GOPMALMOHHO-00pa30BaTEIbHOM
nporpammsl «PocmeTony (norosop ot 15.08.2023 Ne 542/2023)

2. baza nmamapix Hayunoit snextponnon Oumbnmuorekn eLIBRARY.RU - poccuiickuii
MH(POPMAIIMOHHO-AaHAIUTUYECKUN TOopTan B 00JacTH HayKd, TEXHOJIOTUH, MEIUIMHBI U
obpasosanwus - https://elibrary.ru/

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

4. OrtkpoiTeie nanHble  DenepanbHoil  CciykObl  TOCYJApCTBEHHON CTaTUCTUKH -
https://rosstat.gov.ru/opendata
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YUCJIE€ OTCYCCTBECHHOI'0 IIPOU3BOACTBA

3.2.5. JIuueH3MO0HHOE U CBOOOIHO pacnpocTpaHsieMoe IPOrpaMMHoe odecrieyeHne, B TOM

Ne Haumenosanue PazpaboTunk 10 HoctynHocTh Ccoinka Ha Enunstit PexBusuTel
(mpaBooGnamaren | (TUIEH3MOHHOE, peecTp POCCHICKAX TTOITBEPIKTAIOIIETO
b) CBOOOTHO nporpamm st OBM u IOKyMeHTa (TIpH
pactpocTpaHsieM B/J1 (ipu Hammmamm) HAJIAIHN)
oe)
1 MicrosoftWindows, | MicrosoftCorpora | Jlunensnoxnoe - JIuuensus
OfficeProfessional tion ot 04.06.2015 Ne
65291651 cpoxk
JICUCTBUsI: OECCPOUHO
2 AHTHBHpPYCHOE AO JIunemsuonnoe | https://reestr.digital.go | CyGmuieH3nOHHBII
MPOTrPaMMHOE «JlaGopaTopust v.ru/reestr/366574/?sp norosop ¢ 000
obecrieueHne Kacnepckoro» hrase_id=415165 «Codrekcy ot
KasperskyEndpointSec (Poccust) 24.10.2023 Ne 6/H,
urity mist 6m3Heca CPOK ACUCTBUSL: C
22.11.2023 o
22.11.2024
3 MoitOduc 000 «Hogsie Jlunenzuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
CraHaapTHBIH - o0JiauHbIe v.ru/reestr/301631/?sp «PyOukon»
OducHbli maker TEXHOJIOTHI» hrase_id=2698444 ot 24.04.2019 Ne
JUTSL pabOTHI C (Poccus) 036410000081900001
JOKYMEHTaMHU 2
W TIOYTOH CPOK JEHCTBUSL:
(myoffice.ru) OeccpouHo
4 OducHbrit maker AO «P7» JIunensuonnoe | https://reestr.digital.go Koutpakt ¢ 000
«PT7-Oducy v.ru/reestr/306668/?sp «Codrekcy
(meckTorHast BepCHsi) hrase_id=4435041 ot 24.10.2023 Ne
036410000082300000
7
CPOK JEHCTBUSL:
OeccpoyHO
5 OnepaioHHas 00O "Bazajibet JIuuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
cucTeMa «AJIBT ¢B00OOTHOE v.ru/reestr/303262/?sp «Codrekcy
Oo6pa3zoBaHue» MPOrPaMMHOE hrase_id=4435015 ot 24.10.2023 Ne
obecreuenue" 036410000082300000
7
CPOK JeiCTBUSA:
6eccpodHo
6 | IIporpamMHas cucrema AO JIuuensuonHoe | https://reestr.digital.go JIMtieH3MOHHBII
JUIsL OOHApYKEHUsI «AHTHIUIATHAT» v.ru/reestr/303350/?sp Jorosop ¢ AO
TEKCTOBBIX (Poccwust) hrase_id=2698186 «AHTHILTATHAT OT
3aMMCTBOBaHUM B 23.05.2024 Ne 8151,
y4eOHBIX U HAYYHBIX CPOK JICHCTBUS: C
paborax 23.05.2024 o
«AnTtamiaruat BY3» 22.05.2025
(https://docs.antiplagia
us.ru)
7 AcrobatReader AdobeSystems CBoboHO - -
- IPOCMOTP pacrpocTpaHseM
nokymeHToB PDF, oe
DjvuU
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FoxitReader FoxitCorporation
- IPOCMOTP
nokymeHToB PDF,

DjVU

CobomHO - -
pacmpocTtpaHseM
oe

NGO~ wWNE

3.2.6. Pecypcbl nHpOPMALHOHHO-TEIeKOMMYHUKAINIMOHHOM ceTn « AHTEpHET»

CDTOwiki: 6a3a 3Hanuit o nudposoii Tpanchopmannu https://cdto.wiki/

3.2.7. llnuppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa3oBaTeIbHOM Npollecce

LMS-mrardpopma Moodle

Bupryansnas nocka Mupo:

miro.com

Bupryansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Anaekc.luck, O61ako Mail.ru
Cepsucel onpocoB: Suaexc.®@opmbr, MyQuiz
Cepsucsl Buaeocss3u: Suaexc. Teaemoct, Webinar.ru
CepBuc coBMeCTHOH pabOThl Haa mpoekTamu i Hebompmmx rpynn  Trello

http://www.trello.com

3.2.8. lln¢ppoBbie TEXHOJTOTHH, IPUMeEHsIeMble IPU U3YYCHUH THCUMILINHBI

No

[{u¢poBble TEXHOJIOTUH

Bunbl yueOHOI pabOThl, BBINOIHIEMBIE C
IpUMEHEHHEM 1M (PPOBOI TEXHOJIOTUU

1.| O0nauHbie TEXHOIOTUA

NunuBuyansHbIe 3a1aHUS

2.| Bonpmme nannble

WuauBuayanbHble 3a1aHUS
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PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYJapCTBEHHOTO
oOpasoBaresbHOr0 cTaHgapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpuka3zom Munucrepcra oopazoBanus u Hayku P® ot 17 mas 2012 r. Ne 413; B COOTBETCTBUH C
METOAMYECKUMH PEKOMEHJALUAMM 10 peaau3alMy cpelHero oliiero odpa3zoBaHUs B Ipeaenax
OCBOCHHS 00pa3oBaTENbHON HPOTPaMMbI CpPEIHEro MpodeccHoHaIbHOro oOpa3oBaHusi Ha Oase
OCHOBHOT0 00111ero o0pa3oBaHus, YTBEpXKIEHHbIMU MMHUCTEPCTBOM HIpocBelieHus Poccuiickoit
Oenepauun 14.04.2021 rona.

ABTOpBI:
Crpyxosa C.C., mpemnoaBaTenb IIEHTpa — KOJUIepKa TpUKIaaHbiX kBanudukauuii  OI'BOY BO
Muuypunckuii [AY

XKyxosa N.A., nmpenoiaBareib BhICIICH KBATHU(PHUKAIIMOHHON KaTeropun
LEeHTpa—Koieaka npukinagaeix kpanupukauuii ®I'bOY BO Muuypunckuii ['AY, 3acmyxeHHBbIH
yuutens PO, Ilouernsiit pabotHuk CI1IO PO

Penenienr:
PomroxoBa E.H., mpemomaBarens BbICHICH KBaIM(DUKAIIMOHHOW KAaTETOPUU IIEHTPa—KOJUICHKA
npuknaaabix kBamudukanuit ®I'BOY BO Muuypunckmii [AY

ITporpamma paccmorpena Ha 3aceganuu LIMK cenbckoxo3siCTBEHHBIX ClIeUaIbHOCTEH U
CHELMAIIBHOCTH «3EMEIBHO-UMYIIECTBEHHBIE OTHOIICHUS»

npotokodt Ne 9 ot «17» anpens 2020 r.

[Iporpamma paccMOoTpeHa Ha 3aceJaHud Y4eOHO-METOAMYECKOH KOMHUCCHM IIEeHTpa-KoJljieka
npukiaaHbeix kBanupukauuii @®I'bOY BO Muuypunckuii 'AY

npotokod Ne 8 ot «20» anpens 2020 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

rpotokoit Ne 8 or «23» anpenst 2020 r.

ITporpamma nepepaboTaHa 1 JONOJIHEHA B cOOTBETCTBUHU ¢ TpeboBanusmMu OI'OC COO
[Iporpamma paccmotrpena Ha 3aceganun [IMK cenbCKOXO3SMCTBEHHBIX CHENHAIBHOCTEN U
CHELMAIIBHOCTH «3EMENbHO-UMYIIECTBEHHBIE OTHOILIECHUS»

npotokod Ne 9 ot «19» ampenst 2021 r.

[Iporpamma paccMOoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKOH KOMHCCHM IIeHTpa-Koljleka
npukiaaseix kBanupukauui ®I'bOY BO Muuypunckuit FAY

npotokosl Ne 8 ot «21» ampenst 2021 r.

[Iporpamma yTBepxeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

npotokod Ne 8 ot «21» ampens 2021 r.

[IporpaMmma mnepepaboTaHa u nomojHeHa B cooTBeTcTBUU ¢ TpeboBanusmu PI'OC COO u
paccmoTrpeHa Ha 3aceganuu LMK  cenbCKOXO034HCTBEHHBIX CHENUAIBHOCTEW M CHELUAIIBHOCTH
«3eMeNbHO-UMYIIIECTBEHHbIE OTHOILIEHUS»

npotokos Ne 9 ot «18» anpens 2022 r.

[IporpamMmMa paccMOTpeHa Ha 3aCeIaHuU y4eOHO-METOINYECKO KOMUCCUU IIEHTpa-KOoJIIe1Ka
npukinaaabix kBamupukanuit ®I'bOY BO Muuypunckuii [AY

npoTokoa Ne 9 ot «20» anpenst 2022 r.

24



[Tporpamma yrBepkaeHa Pemennem Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA
npoTokoa Ne 8 oT «21» anpens 2022 1.

[Iporpamma mepepaboTana u gomoiiHeHAa B coorBercTBuHM ¢ TpeboBanusmu DPI'OC COO u
paccmorpena Ha 3acenanuu [IMK  cenbCKOX034HCTBEHHBIX CHEIHATBbHOCTEH M CHEIHATbHOCTU
«3eMeIbHO-UMYIIIECTBEHHBIC OTHOIICHUS

npotokoi Ne 11 ot «16» urons 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceAaHnU Y4eOHO-METOAMYECKONH KOMUCCUH LIEHTPa-KOJUIeHKa
npukinagaeix kBamudukanuii ®I'bOY BO Muuypunckuit [AY

npoTtokos Ne 11 ot «17» utons 2023 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

npoTtokos NelO ot «22» uronst 2023 r.

[Tporpamma nepepaboTaHa u AONOJIHEHA B cooTBEeTCTBHHU ¢ TpeboBanusmu OI'OC COO
IIporpamma paccmorpeHa Ha 3aceganuu LMK  cenbcKOXO3SICTBEHHBIX CIELUAIBHOCTEH U
CHEIHAIBHOCTH «3EMEJIbHO-UMYIIIECTBEHHbIE OTHOILIECHUS»

poTokod Ne 9 ot «16» anpens 2024 r.

[Iporpamma paccMOTpeHa Ha 3aceAaHNU YIeOHO-METOAMYECKONH KOMHUCCUH IIEHTPa-KOJUIeHKa
npukiaaeix kBanupukauui ®I'bOY BO Muuypunckuit FAY

nporokoi Ne 9 ot «17» anpenst 2024 r.

IIporpamma yrBepkaeHa Pemennem YueOHO-METOANYECKOIO COBETa YHUBEPCUTETA

nporokoit Ne 8 ot «18» anpenst 2024 r.

Opurunan aomkeH Xxpanutbesi B [IMK cenbCckoX03sHCTBEHHBIX CIIENUATBHOCTEN U CIIEIUATBHOCTH
«3eMeNbHO-UMYILIECTBEHHBIE OTHOILICHUS
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