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HHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yuyeOHON aucuuiuinHbl «EcTecTBO3HaHHME»  IpeaHa3HaueHa Ui
M3y4YeHUs €CTECTBO3HAHMS B IIEHTPE-KOJUIEKE NpHKIaAHbIx KkBamudukamuii PI'BOY BO
Muuypurckuit  ['AY, peanusyromieMm o0o0pa3oBareilbHYI0 MPOTpaMMy CpEIHEro  0OIIero
o0Opa3oBaHMs B Ipeierax OCBOCHUS OCHOBHOHW MpodeccHoHanbHOM 00pa30BaTeabHONW MPOrpaMMbl
CIIO na 06a3e OCHOBHOrO O0IIero OOpa30BaHMs MPH MOATOTOBKE KaJpOB IO CIEIUATBHOCTH
44.02.01 JJomkonpHOE 00pa3oBaHUE.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®PI'OC cpeanero obiiero
o0Opa3oBaHUsl, NPEIbIBISIEMbIX K CTPYKTYpE, COACpPX AHHIO U pe3ylibTaTaM OCBOCHUS Y4eOHOM
TUCHUIIIUHBL «EcTecTBO3HaHME», B COOTBETCTBUM C METOJAMYECKUMHU PEKOMEHAALMSIMHU TI0
peauzanuu cpeHero ooumero oOpazoBaHus B Ipeaesiax OCBOSHUSI 00pa3oBaTeNbHON MPOrpaMMBI
cpenHero mpodeccHoHaNbHOrO o0pa3oBaHuss Ha 0a3e OCHOBHOTO o0miero o0Opa3oBaHUS,
yTBEpKJI€HHbIMU MuHHCTEpCTBOM IIpocBelienus Poceuiickoit @enepaunn 14.04.2021 rona.

Conepkannie nporpammbl «EcTecTBO3HaHHME)» HAINPaBICHO HA JOCTHKEHHE CIIEAYIOIIUX
eneu:

® OCBOCHHE 3HAaHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHMHE MHUpa M METOJax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C Hau0oJiee BAXXHBIMHU UJESIMHU U JOCTHXKCHHUSIMU
€CTECTBO3HAHMS, OKa3aBIIMMHU OINpEACISAIONIee BIUSHUE HA DPA3BUTHE TEXHUKU U
TEXHOJIOTHI;

® OBJIQJICHHE YMEHUSMHU IPUMEHATH IOJIyY€HHBbIE 3HAHUS JJsi OOBSCHEHUS SIBICHUIA
OKPYXKAloIIero MUpa, BOCIPUATUS HMHPOPMALMM E€CTECTBEHHO-HAYYHOTO U
NpOoPECCHOHAIBHO  3HAYUMOTO  COJEP)KAHMS; Pa3BUTHE  HMHTEIUICKTYalIbHBIX,
TBOPUYECKUX CIIOCOOHOCTEH M KPUTHUECKOTO MBIIUIEHUS B XOJE€ MPOBEICHUS
MPOCTEUIIINX WCCIEIOBAHUN, aHalu3a SBJICHUN, BOCIPHUATHS U WHTEPIPETALUU
€CTeCTBEHHO-HAyYHOU WH(OpMAIINU;

e BOCIUTaHHE YOEXKJICHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHHOW MPHUPOILI M
WCIIOJIB30BAHUS JTIOCTH)KEHHI €CTECTBEHHBIX HAyK JJIS Pa3BUTHS LMBWIM3AIUU U
MOBBIIICHUS KAYeCTBA KU3HU;

® T[IPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HAHUU B MPO(ECCHOHATBLHON JEATEeIbHOCTH U
MOBCETHEBHOM KM3HHM I oOOecredeHus: Oe30MacCHOCTH KU3HENEATECIbHOCTH;
TPAMOTHOTO MCIOJIb30BaHUSI COBPEMEHHBIX TEXHOJOTUM; OXpaHbl 370pPOBBA,
OKPYKAaIOIEeH Cpebl.

OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCHUNIJIMHBI «ECTECTBO3HAHHUE»

EcrecTBO3HAaHME — HayKa O SBJICHMSIX M 3aKOHax NpHUpoisl. COBPEMEHHOE €CTECTBO3HAHUE
BKJIIOYa€T MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpacieil, W3 KOTOpBIX Haubojee BaKHBIMU
SBISIIOTCA  (pu3uka, xumMus W Owosorms. OHO OXBaThIBACT IIUPOKUH CIHEKTP BOMPOCOB O
pa3HOOOpa3HBIX CBOMCTBaX OOBEKTOB HPUPOABI, KOTOPbIE MOXHO paccMaTpuBaTh Kak eInHOE
enoe.

EcrecTBeHHO-HayuHbIE 3HaHUS, OCHOBAaHHBIEC HA HUX TEXHOJIOTUU (POPMHUPYIOT HOBBIN 00pa3
XKHU3HU. BBICOKOOOpa30BaHHBIM YEIOBEK HE MOXKET AWCTAaHIUPOBATHCS OT (yHIAMEHTAIbHBIX
3HaHUIl 00 OKpyXarollleM MHpe, He PHCKYys OKa3aTbCsi OeCHOMOIIHBIM B MpOo(ecCHOHATbHON
nesaTenbHOCTH. JIt000€e NepCreKTUBHOE HAIIPABICHHUE AEATEIbHOCTH YEJI0BEKa IPSIMO UM KOCBEHHO
CBSI3aHO C HOBOM MaTepuabHOW 0a30if M HOBBIMU TEXHOJIOTUSMH, U 3HAHHUE HUX ECTECTBEHHO-
Hay4HOU CYIIIHOCTHU — 3aKOH yCIeXxa.



EcrecTBO3HaHHME — HEOThEMJIEMas COCTABIIAIONIAS KYJIBTYPBI: ONpEIeNsss MHUPOBO33pPEHUE
YelloBeKa, OHO MPOHHUKACT U B TYMaHUTApHYIO cepy, U B OOLIECTBEHHYIO KHU3Hb. PaliroHanbHbIN
€CTeCTBEHHO-HAYUHBIA METOJl, C(pOPMHPOBABIIMICS B paMKaX €CTECTBEHHBIX HayK, 0Opa3yeT
€CTECTBCHHO-HAyYHYIO KapTUHY MUpa, HEKoe 00pa3Ho-puiocodhckoe 0000mEeHne HaydHBIX
3HaHUMU.

EcTecTBO3HAaHME KaK HayKa O SIBJICHUAX M 3aKOHAX MPUPOJIbI BKIIOYAET OJIHY U3 BaKHEHIIINX
oTpaciel — XUMHIO.

XuMHs — HayKa O BEIIeCTBaxX, UX COCTaBe, CTPOCHHUH, CBOMCTBAX, MpoIleccax MpeBpalieHHs,
WCTOJB30BAHUU 3aKOHOB XHMHUH B TPAKTHYECKOW MACATENBHOCTU JIOJEH, B CO3MaHUU HOBBIX
MaTepUasoB.

buonorus — coctaBHas yacTb €CTECTBO3HAHMs. JTO HayKa O KHUBOM npupoze. OHa nsydaer

PacTUTENbHBIN, )KUBOTHBIM MUDP U YEJIOBEKA, UCIIOJIb3Yys KaK COOCTBEHHbIE METO/IbI, TAK U METOJIbI
JIPYTUX HAyK, B YacTHOCTH (HM3WKM, XUMHUH W MATEMATHKHU: HAOIIOJIEHUS, SKCIEPUMEHTHI,
WCCIIEIOBAHMS C TIOMOIIbIO CBETOBOTO U 3JIEKTPOHHOTO MHKPOCKOIA, 00pabOTKY CTaTUCTHYECKHX
JaHHBIX METOJaMH MaTeMaTHYeCKOW CTATUCTHKH W Jp. BHONOTHS BBIABISET 3aKOHOMEPHOCTH,
MPHUCYIINE KU3HU BO BCEX €€ MPOSIBICHUAX, B TOM YHCIe OOMEH BELIECTB, POCT, PAa3MHOKEHHUE,
HACJIEICTBEHHOCTh, N3MEHYUBOCTb, YBOJIOIHIO U JIP.
B uentpe-xomnemke npukinaaHbix kBamubukauuii dPI'BOY  BO  Muuypunckuii AV,
peausyronieM 0o0pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero ooOmero o0Opa3oBaHusi B Ipezenax
ocoenust OITOIT CIIO ma 6a3e ocHOBHOTO 00mIero obOpaszoBanus mo cnenuanbHOocTH 44.02.01
JloukosbHOE oOpa3oBaHue, u3yJaercs UHTETPUPOBaHHAS yueOHast JTUCIUILINHA
«EctecTBo3HaHMEY, BKJIIOYAIOIIAs JBa paszzerna, oOnanaromue OTHOCHUTEJIbHOU
CaMOCTOSITENTLHOCTBIO M LETOCTHOCTBIO — «XUMHUS», «BHONIOTHS» - YTO HE HAPYIIAET MPUBBIYHYIO
JIOTUKY €CTECTBEHHO-HAYYHOI'0 00pa3oBaHUs 00y4aeMbIX.

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

3aMeTHOe MECTO B COJIEP)KAHWH JUCIMIUIMHBI 3aHUMAeT y4eOHBI MaTepual, HE TOJBKO
(dbopMUpPYIOIIUI €CTEeCTBEHHO-HAYYHYIO KapTUHY MHpa Yy OOy4aroluxcs, HO M PacCKPBIBAIOIINI
MPAaKTUYECKOe 3HAYCHHE E€CTECTBEHHO-HAyYHBIX 3HAHUH BO BCeX cdepax >KU3HU COBPEMEHHOTO
o01ecTBa.

B menom yueOnas nmuctummHa «EcTecTBO3HaHWE», B CONEPKAHUH KOTOPOW BEXYIIUM
KOMIIOHEHTOM  SIBIIIIOTCA HAYYHbIE 3HAHUS M Hay4YHble METOAbl TMO3HAHUS, MO3BOJISET
copMHPOBATH y 00YJAIOIIUXCSA IIETOCTHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUpPa, TPOOYIUTH Y
HUX SMOILIMOHAIBHO-IICHHOCTHOE OTHOIIEHHE K HM3y4aeMOMY MaTepuany, TOTOBHOCTh K BBIOODPY
NEWCTBUN ONpEICNICHHON HampaBlIeHHOCTH, yMEHHE KPHUTHYECKH OIICHWBAaTh CBOM M UYXKHE
JEHCTBHS U MOCTYIIKU.

WHTerpupoBaHHOe cosiepkaHue yu4eOHOW AMCIUTUIMHBI TIO3BOJISET MPETIOIaBaTENsIM XUMHUH
1 OMOJIOTUM COBMECTHO OPraHU30BaTh U3yUEHNUE €CTECTBO3HAHUS, UCIIOIb3YsI UMEIOLINECs YaCTHbIE
METOMKH MPETIOIaBaHusI.

N3yuenne obmeobpazoBaTenbHON yueOHOH AucuuIuinHbl «EcTecTBO3HaHME) 3aBepIIaeTcs
noABeZIcHUEM UTOTOB B (hopme auddhepeHIInpoBaHHOTO 3a4eTa B IEPBOM U BO BTOPOM CEMECTPax B
paMKax NpPOMEXYTOYHOW arrectauuu oOydaroumxcs B mpouecce ocBoeHus OITOIT CIIO mo
cnenuanbHocT 44.02.01 JomkonsHOe 00pazoBaHue

MECTO YYEBHOM JUCHUILIMHBI B YYEBHOM ILJIAHE

YyeOHast o0mieoOpazoBaTenbHas AucHHUIUINHA «EcTecTBO3HaHUE» SBISETCS TOTOTHUTEIBHOM
y4eOHOW MUCIUIUTMHON MO0 BBIOOPY M3 00s3aTeNbHOM MpeAMEeTHOW oOnacti EcTecTBeHHBIE HAyKH
OI'OC COO u m3yuaetrcs B obmeoOpazoBatensHoMm 1ukie IIIICC3 cneumansHocTH 44.02.01
JlomkonesHOE 00pa3oBaHKE.



PE3YJIbTATBI OCBOEHUSA YYEBHOM JUCIUILINHBI

OcBoenne coaepkanust yueOHOM nucuuruimHbl  «EctecTBo3Hanue» olecreunBaeT
JOCTIKEHHE 00yUJaIOMIMMUCS CIEAYIOIUX PEe3yIbTaTOB:

JUYHOCHMHBIX - YCTONYMBBINA UHTEPEC K UCTOPUU U TIOCTHIKEHUSM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO I'OP/IOCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKU;

- TOTOBHOCTh K MIPOIOJDKEHHIO 00pa3oBaHMs, MOBBIINICHUIO KBaTU(UKALUKA B HW30paHHON
npoeCCUOHATILHOMN IEATEILHOCTH C UCIIOJIb30BAHUEM 3HAHUN B 00JIACTH €CTECTBEHHBIX HAYK;

- O0BEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHLHUH B O0JACTH €CTECTBEHHBIX HAYK JUIS
4eJoBeKa M 00IIecTBa, YMEHUE HCIOJIB30BATh TEXHOJIOTMYECKHE JOCTHKECHUS B 00JACTH XUMHH,
OMOJOTMM JJI TOBBIIIEHUS COOCTBEHHOTO HWHTEIUICKTYaJbHOTO pa3BUTHS B BbIOpaHHOMN
npodeccHoHaABbHOM IeATEIBHOCTH;

- YMEHHE NPOAHAIM3UPOBATH TEXHOTCHHBIE IIOCIEACTBUA JUIsl OKpY)Karollehd Cpelbl,
OBITOBO U POU3BOJCTBEHHOU JESITEIHHOCTH YETIOBEKA;

- TOTOBHOCTb CaMOCTOSITEJILHO J100BIBaTh HOBBIE /JIsi ce0s €CTECTBEHHO-HAYYHBIE 3HAHUS C
WCTIOJIB30BAHUEM IS ATOTO TOCTYITHBIX UCTOYHUKOB HH(OpMAIHH;

- YMEHHE YOpaBJIsATh CBOEH IO3HABATENILHOM JAESTENbHOCTHIO, MPOBOJUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHME BBICTpAaUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHHS B KOMAaHJE MO PEUICHUIO
o0IIMX 3a/a4 B 00JIACTH €CTECTBO3HAHUS;

MemanpeomMemHubix:

- OBJIaJICHUE YMEHHUSMH U HaBbIKAMH Pa3JIMYHbIX BUJOB [103HABATEIIBHON JEATEIbHOCTH IS
W3Y4EHHUs Pa3HbIX CTOPOH OKPY)KAIOIIEro €CTECTBEHHOIO MUPA;

- IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMs (HAOIIOJEHUS, HAYYHOTO DKCIIEPUMEHTA) s
M3Y4YEHUsI Pa3IMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, C KOTOPHIMH BO3HMKAET
HE00XO0AMMOCTh CTAJIKUBAThCs B PO ecCHOHATIBLHOM cdepe;

- yYMEHHUE ONpeneNnsTh Leld U 3aJaud  JesATENbHOCTH, BBIOMpaTh CpeAcTBa A HX
JOCTUKEHMSI Ha IPAKTHKE;

- YMEHHE HCNOJIb30BaTh Pa3jIMYHbIE UCTOYHUKHU JUISl IOJIYYE€HUS €CTECTBEHHO-HAyYHOU
nH(OpMaIUU U OLIEHUBATh €€ JOCTOBEPHOCTD ISl TOCTHXKEHMS TOCTABJICHHBIX LIl U 3a/1a4;

npeomemmuvix:

- c(pOPMHUPOBAHHOCTh MPEJCTABICHUH O LEIOCTHONW COBPEMEHHON €CTeCTBEHHO-HAyYHOMH
KapTUHE MUpa, NMPUPOJE KaK €IMHON LEIOCTHOW CHCTEME, B3aMMOCBA3M YENIOBEKa, MPHUPOAbI U
o011ecTBa, MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciITabax BeeneHHOl;

- BJAJICHUE 3HAHUSAMH O HamOoJee BaXXHBIX OTKPBITUSAX M JOCTHKEHHUSX B 00JIacTH
€CTECTBO3HAHHS, TIOBJIMSABIINX HA 3BOJIOLUIO NIPEICTABICHUN O IPUPOAE, HA PA3BUTHE TEXHUKH U
TEXHOJIOTHIA,

- c(popMHUPOBAHHOCTh YMEHUS MPUMEHATh €CTECTBEHHO-HAYUHbIE 3HAHMS JUISI OOBSICHEHUS
OKpPY)KAIOIIUX SIBICHUH, COXpaHEHUS 3[I0pOBBS, o0ecrieueHus: 0€30MacHOCTH KHU3HEAEITEIbHOCTH,
Oepe’KHOr0 OTHOIIEHUS K MPHUPOJIE, PAllMOHAIBHOTO MPUPOIOTIONB30BaHM, @ TAKXKE BBITIOJIHEHUS
POJIU TPAMOTHOTO MOTPEOUTES;

- c(OPMHMPOBAHHOCTH MPEJICTABIECHUI 0 HAYYHOM METOJIE MMO3HAHMS MPUPOJBI U CPeNICTBAX
M3Y4YEeHHs] MeraMupa, MakpoMHpa UM MUKpPOMHpA; BJaJeHHE MPHUEMaMHU €CTEeCTBEHHO-HAYYHBIX
HaOJI0ACHUH, OTIBITOB, UCCIEOBAHUN M OLIEHKH JOCTOBEPHOCTH MOJyYEHHBIX PE3Y/IbTATOB;

- BJIaJIcHUE TOHATUNHBIM alapaToM €CTECTBEHHBIX HayK, IMO3BOJISIONIMM I103HABaTh MHUP,
y4acTBOBaTb B JHUCKYCCUSIX II0 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, HCIOJB30BaTh DPA3INYHBIC
WUCTOYHUKHA HHGOpMalMU Al TOJATOTOBKA COOCTBEHHBIX pPAa0OT, KPUTHYECKHM OTHOCHUTHCA K
coobmenussMm CMU, conepxanum HaydyHY0 HHPOPMAIINIO;



- c()OpMHUPOBAHHOCTh YMEHHUI MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
Ka)KJOT0 4eloBeKa HE3aBUCHUMO OT €ro npodeccuoHaIbHON AESITeNbHOCTH, pa3iuyaTh (DakThl U
OLICHKH, CPABHUBATH OIICEHOYHBIC BBIBOJBI, BUAETh HMX CBSI3b C KPUTEPHUSIMHU OLICHOK M CBS3b
KPUTEPHUEB C OINPECICHHON CUCTEMOM LIEHHOCTEM.

COJAEP)KXAHUE YUEBHOM JUCHUIIIUHBI
OBIIASI U HEOPITAHUYECKAS XUMUSIL
BBenenue

XrMHYecKasi KapTMHAa MHpPa KAaK COCTaBHAas 4acThb €CTECTBEHHO-HAYyYHOW KapTHUHBI MHpA.
Ponb xuMuu B ®KHU3HU COBpeMEHHOT0 olmiecTBa. [IpuMeHenne J0CTHKEHH COBPEMEHHON XUMUH B
IryMaHUTapHOH cdepe nesTeNbHOCTH 001ecTBa. XUMUYECKOE CO/lepKaHue Y4eOHON AUCHUILINHBI
«EcTecTBo3Hanue» npu ocsoenuu cneruanbiocreid CIIO.

OcHOBHbIE IOHATHUS U 3AKOHbI XUMHH

[Ipenmer xumuu. BemectBo. Atom. Momnekyna. XUMUYECKUl 3JeMEHT U (OPMBI €ro
cymiectBoBaHus. [IpocThie U Cl0KHBIE BEIIECTBA.

Hemoncmpayusn

Habop moneneit atomoB 1 Mosiekyil. i3mepenue BeriecTa.

OcHOBHbBIE 3aKOHBI XMMHHU. Macca atroMoB M MoJieKyJl. OTHOCHUTENIbHBIE aTOMHas U
MouiekyisipHass Maccbl. KonnuectBo BemiectBa. IlocrosHnas ABoraapo. MossipHas macca. 3akoH
ABoraapo. MoJisipHbIi 00BEM T'a30B.

KonnuecTBeHHbIE HM3MEHEHHMS] B XUMHM KaK YacTHBIM cCllydyaldl 3aKOHOB Iepexoja
KOJINYECTBEHHBIX H3MEHEHUH B KadecTBeHHble. M. B. JIOMOHOCOB — «IIepBBI PYCCKUU
yHUBEpCcUTET». MIiumrocTpannu 3aKkoHa COXpaHEHUsI MAcChl BEIIECTBA.

Jlabopamopuvie u npakmuueckue 3anamus

PacueTsl konn4ecTBa BeniecTra

Iepuoauveckuii 3akon u Ilepuoanyeckasi cucreMa XMMHYECKHUX 3JIEMEHTOB
. U. MenneneeBa

OtkpeiTue Ilepuoguueckoro 3akona. llepuogmyeckas cucteMa XMMHYECKUX 3JIEMEHTOB
1. U. Menneneesa. 3nauenue [lepuoauueckoro 3akoHa u [leproaudeckoil CUCTEMbl XMMHUECKHUX
snemenToB J[. . MenzaeneeBa niist pa3BUTHS HAyKW U IOHUMaHUSI XUMUYECKON KAPTUHBI MUPA.

Memoncmpavyus

Paznmuunsie hopmer [leproauueckoii cucrembl xumudecknx dnementos JI. . Menaeneesa.

CTtpoeHue BelecTBa

KoBasieHTHast cBsi3b: HemojsipHas W mnojispHas. MonHas cBs3b. KaTHMOHBI M aHHOHBL
Meranueckas cBsizb. BoopoiHas CBS3b.

Hemoncmpavyusn

OOpa3ibl  BEMIECTB M MAaTE€pPUAJOB C PA3IUYHBIMU THUIAMH XHUMHYECKOW CBS3H.



Bona. PacTBopbi

Boz[a B IIpUPOJE, 6BITy, TEXHUKE U Ha IIPOU3BOJCTBC. dusnyeckue 1 XMMHUYECKHE CBOMCTBA
COCTOSHUA B IPYToOC.

BOJBI. OHpeCHeHI/Ie BOJBI. AFpCI‘aTHBIe COCTOSAAHUA BOJBI U €€ MEPCXOAbl U3 OAHOTO arp€rarHoro
Hemoncmpavyusn

duznyeckue CBOMCTBA BOJBI: IMOBEPXHOCTHOC HaTsXKCHUC, CMa4YMBaHHC.

XuMHu4YecKne peaknumn

[TonsiTue 0 xumuueckod peakuuu. Tumbl xumuueckux peaxkuuil. CKOpOCTh peakuuu u
(bakTOphl, OT KOTOPBIX OHA 3aBUCHUT.
Hemoncmpayuu

XVUMUYECKUE PEAKIIUU C BBIICICHUEM TETUIOTHI.
Jlabopamopnvle u npakmuyeckue 3aHAMU

Peakuuu obMeHa B BOJIHBIX PAaCTBOpPAX 3JICKTPOJIUTOB

Heopralmqeclme COCIMHCHUA

Kinaccupukanusi Heopranmveckux coequMHeHUil M ux cBoiicTBa. OKCHUIBI, KHCIIOTHI,
OCHOBAHUSI, COJIH.

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

Metasibl. O0mue pu3ndeckue 1 XMMHYECKHE CBOMCTBA METAIIJIOB.

HemeTtanasbl. O6ma;1 XApPaKTCPUCTHKA TJIABHBIX MOATrPYyHIl HEMCTAJIJIOB Ha MNPHUMEPC

Baxueiiline coeAMHEHUsT METAUIOB M HEMETAJIOB B MPUPOJE U XO35HUCTBEHHOU
OCATCIIBHOCTH YCJIOBCKA. MCTaJ'IJ'II)I, CIIJIaBbl, COCIMHCHUA METAJIJZIOB B TECXHUKCE.
Hemoncmpayuu

B3aumoneiicTBue MeTayuioB ¢ HeMeTaulaMd (LIMHKa C Cepoil, alloMUHUS C HOAOM),
pacTBOpaMHu KHUCJIOT M IIesnoded. ['opeHne MeTanaoB (I[MHKA, jKejle3a, MarHus) B KUCIOPOJE.
B3anmopeiicTBre a30THOM M KOHUEHTPUPOBAHHOW CEPHOM KHUCIOT ¢ Me/bl0. BoccTaHOBUTEIbHbBIE
CBOMCTBA METAJLJIOB.

Jlabopamopuvie u npakmuyecKkue 3aHAMuUA
I'mpponus cosiel pa3IuyHOro TUIIA

B3anmoneiicTBre METAIOB C paCTBOPaMHU COJIEN

OPTAHUYECKASA XUMUSA
Opranuveckue coeMHEHMsI

OcHoOBHbIE MOJI0:KEHUsI TEOPUM CTPOEHHMS] OPraHUYecKUX coeluMHeHuii. MHoroobpasue
OpraHMuecKux coeauHeHui. [lonarue nzomepun.

Yraesonopoasl. [IpenensHpie U HENpeAeIbHbIE YIIIEBOAOPOAbL. Peaknus nmoaumepu3anni.
[IpupoaHbIE HWCTOYHHMKH  YIIEBOAOPOAOB. YTIJIEBOAOPOABI KAK OCHOBA MEXIYHAPOIHOIO
COTPYIHUYECTBA U BaXKHEUIINN NCTOYHUK popMupoBaHus Oromkera PO.

Kucaopoaconep:xamme OpraHuYecKue BellecTBa. IIpencraBurenn
KUCJIOPOJCOAEPKAIINX OPraHUYECKUX COCAUHEHHI: METUJIOBBIA M ATUJIOBBIA CIUPTHI, TIIUIEPHUH,
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yKCcycHast KucioTa. JKupbl Kak CIOXHBIE 3(UpPbL. AJKOTOJIM3M U €ro posib B JKU3HU OOIIECTBA.
VYraeBopl: TIH0K03a, KpaxMal, HeJlIrI103a.

A3oTcoJepikale OpraHuYecKue CoeJHMHeHUsl. AMHHBI, AMHHOKHUCIOTHI, OCJIKH.
Ctpoenue u 6uonornyeckas pyHKIUs OCIKOB.

Hemoncmpayuu

[TonydyeHue sTUICHA U €ro B3aMMOAEHCTBUE C PACTBOPOM I€pMaHraHaTa Kajus, OpOMHOM
BOJIOM.

KavecTBeHHast peakuys Ha MIIMLEPHH.

LIBeTHBIE peakuu OEIKOB.

Ilmactmacesl m  BoJIoKHA. [loHATME O IUlacTMaccax W XMMHUYECKHMX  BOJIOKHAX.
HatypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA. [IpuMeHeHe oIMMepoB B TEXHHUKE.

Jlabopamopnuie u npaxmuueckue 3aHAMUA

XHUMHUYECKUE CBOMCTBA YKCYCHOM KHUCIIOTBI

L{BeTHbIe peakiyu 6enkoB. JleHaTypanus 6enKoB

O3HaKOMJIEHHME C CHHTETHYECKMMM M HCKYCCTBEHHBIMU IMOJUMEpPAaMH, XUMHUYECKUMU
BOJIOKHAMH.

XuUMHuA 1 )KU3Hb

XuMHSI W OPraHM3M 4eJjoBeKa. XHMHUYECKHE DJEMEHTbl B OpraHu3Me YeJoBeKa.
Opranuyeckre U HeopraHudeckue BemiecTBa. OCHOBHbBIC JKU3HEHHO HEOOXOAUMBIE COEIMHEHUS:
OeJIKH, YIIIeBOAbI, )KUPbl, BATAMUHBI. YTJIEBO/Abl — IJIaBHBIA MCTOYHUK SHEPTrUU opraHuszma. Poib
KHPOB B opraHu3me. XOJECTEpUH U €ro  poib B 3/0pOBbE  YEJOBEKA.
MuHepanbpHble BEIECTBA B IPOIYKTaX MUTaHUS, MUIIEBbIe JoOaBkU. COaTaHCUPOBAHHOE ITUTAHUE.

Xumus B ObITy. Boma. KauectBo Boxmpl. Motrone u uuctsamue cpexacrsa. IIpasuiia
0e30macHOi paboThI CO CPECTBAMU OBITOBON XUMUHU.

Ponp XMMHYECKHX >JEMEHTOB B KM3HM pacTeHui. YoOpeHus. XUMHYECKHE CpelCTBa
3aIIUTHI PACTCHUH.

BHUOJIOI'Us

Buosiorusi — COBOKYNHOCTH HAYK 0 *KHBOM nMpupoae. MeToabl HAYYHOr0 MO3HAHUS B
omoJioruu

KuBas npupona kak 00BEKT U3ydeHHs] OHOJIOTHH. MeTOAbl UCCIEeTOBAHUS KUBOU MPUPOIBI
B Ouosiornu. OCHOBHBIE TIPU3HAKH XKHUBOTr0. CHCTeMHasi opraHu3anus *uBoi matepun. [lonstue o
CTPYKTYPHBIX YPOBHSIX.

Hemoncmpayuu

MeTto/1bI HccaeIoBaHUS B OUOJIOTHH.

CTpyKTypHBIC €IUHHUIIBI OPTAaHU3Ma YEIOBEKA.

CTpyKTYypHBIE €IUHUILIBI PACTCHHUS.

IIpoBenenue pa3apaxeHus y THIPHI.

buonornueckue cuctemMbl pa3HOro YpOBHA: KJIETKA, OPraHU3M, MOMYJALMS, dKOCHCTEMA,
omocdepa.

Kierka

Ctpoenue u pyHknuu kiaeTku. [{uronorus kak Hayka. OCHOBHBIE TTOJIOKEHHUS KIETOUYHOM
teopun. Kietka — cTpykTypHO-(pyHKIIMOHAIbHAS (3NIEMEHTapHas ) €IUHUIIA )KU3HH.



[TpokapuOThl U 3YKapHOTHl — HU3IIME U BBICIINE KJIETOYHBbIE OpraHu3Mbl. OcoOeHHOCTH
CTpoeHHus KJeToK Oaktepuil. OOImias XxapakTepuUCTHKa CHHe-3elIeHbIX Bojopocieil. OcobeHHocTH
crpoenusi BupycoB. bakrepuodaru. boprba c BupycHeiMu 3a6oneBanusimu (CIIMJ u nap.)
CrpykTypa u cBoiicTBa nurtomiasmMsl. CTpoeHHE KIETOYHbIX 00oj0oueK. daronuTo3 ¥ MUHOLUTO3.
OOu1re opraHouIbl KJIETKU: cTpoenue u pynkun. CtpoeHne u GyHKuuu sijapa B kietke. CtpoeHue
U QYHKLUU XPOMOCOM.

XuMHYecKasi OpraHu3anms KJIeTKH. XHUMUYECKUE IEMEHThl KiIeTKH. OpraHudeckue u
HEOpPraHMYeCcKue BeLIeCTBa KJIETKU. 3HaueHUe BojAbl B Kierke. lloHsATHe ruapoQMIbHBIX U
ruipooOHBIX BeulecTB. besku, yrieBoabl, JUMUIbI, HYKICHHOBBIE KHUCIOTHI U UX POJIb B KJIETKE.
Crpykrypa 6enkoB. Ctpoenue JIHK u PHK. Permmukanms JIHK. IIpuHiun koMIieMeHTapHOCTH.
I'en. Kon IHK.

Hemoncmpayuu

Cxema cTpoeHUS KIIETKH.

PacturenbHas KieTka.

CuHe-3enéHble BOJIOPOCIIH.

CrpoeHue KIETOK IPOKapuoT U 3yKapuorT.

MembOpaHHble 1 HeMEMOpaHHbIE OPTaHOU bl KJIETKH.

Snpo.

daromuro3s. IInHonuTos.

Crtpoenue Bupyca.

bakrepuodar.

XUMHUYECKHUE DIIEMEHTBI KJIETKU.

CopneprxaHre OCHOBHBIX XMMHUYECKHX BEIIECTB B KJIETKAX PACTEHHUH U )KUBOTHBIX.

Heopranunueckue BeniecTBa KIeTKH.

CopneprkaHue BO/IbI B pa3JIYHbIX OPraHU3Max U OpraHax.

YrneBonbl. DyHKIIMHU YIIIEBOIOB.

OYHKIUYU JTUTH]IOB.

Crtpoenue u cTpykTypa Oemnka.

Jenarypanus Genka.

@yHKIMH OENKOB.

Crpoenne monexyn IHK u PHK.

IIpouecc permmkannu JJHK.

[TpyHIMIT KOMIUIEMEHTAPHOCTH.

OmnpeneneHnre aMuHOKHUCIIOT 110 TEHETUYECKOMY KOJY.

Jlabopamopuvle u npakmuyecKkue 3aHAMUA

CpaBHeHUE CTPOCHHUSI KJIIETOK paCTEHUI U )KUBOTHBIX 110 TOTOBBIM MHKpOIIpEnapaTam.

N3y4eHne CTpoeHUs paCTUTEIIBHOM KIETKHU.

Nzyuenue popm GakTepHii Mo MUKPOCKOTIOM.

OmnpezneneHye HaTUYKS YIIIEBOIOB U OEITKOB B KJIETKaX.

Opranusm

OOMeH BelllecTB W NpeBpalleHHe 3Hepruu B Kjerke. CylHOCTb, TUNBI U (YHKUIUHU
oOMeHa BemiectB. [Tnactuueckuit u sueprernyeckuit oomeH. Poinb AT® B xu3nu kinerku. CUHTE3
AT®. Dramnbl sHEPreTHYECKOro 0OMeHa: MUIEBapeHue, TITUKOIN3, IbIXaHHe.

Dramnbl IacTuIeckoro ooMena. buocunres 6enka. Tpanckpurnus. TpaHCsITHs.

Tumnbl muTaHus XKUBBIX opraHu3MoB. PorocunTe3. IIporeccel cBeTOBOW M TEMHOBOM (da3.
XeMOCHHTE3.



®opMbI Pa3MHOKEHUs] OPraHU3MOB. JleeHNe KIETKH — OCHOBAa POCTa, Pa3MHOXKEHUS U
pa3BuTHs opraHu3MoB. Ilonsatue u ¢opmbl pazMHOXKeHMsT opraHu3MoB. IlomoBoe m Oecnosoe
pasMHOXKeHue. THIMbI 0ecIonoro pa3MHOXKEHHUS.

Meiio3. OOpa3oBaHue MOJOBBIX KJIETOK, OIUIOAOTBOPEHUE U €ro OMOJIOTHYECKOe 3HaYeHUE.
3HaueHue Meiosa.

NuauBuayaibHoe pa3BuTHe OpraHu3mMoB. Ilonstme U nepuoabl  OHTOrEHE3a.
OMOpHOHANBHBIA 3Tan oHTOreHe3a. OCHOBHBIE CTaaUM 3MOPUOHAIBHOTO PA3BUTHUS KMBOTHOTO
opranusMa. [loctamOproHanbHOE pa3BUTHE KUBOTHBIX.

IIpn4uHbI HapyLIEHUH B pa3BUTUU OpraHU3MOB. PeNpoayKTUBHOE 310pOBbE.

OcHoOBHBbIEe MNOHATHA TreHeTHKH. OOmMEe MPEICTaBICHUS O HACIEACTBEHHOCTH U
n3MEeHYUBOCTH. [.MeHnenp — OCHOBOIIOJIOKHUK TI€HETUKH. ['eHeTnueckass TEpMHUHOJIOTUS U
CHUMBOJIUKA.

OcHOBHBIC 32aKOHOMEPHOCTH HACJIEJACTBEHHOCTH. 3aKOHbI I'€HETUKH, YCTaHOBJIEHHbIE I
MeneneM: nepBblii, BTOpOH, TpeTuil 3akoHbl Menzens. ['mbpumonornyeckuii MeTo] HM3y4deHUs
HACJIEICTBEHHOCTU. MoOHOrMOpuaHOE M JUTHOpUIIHOE  CKpeIlMBaHHWE. [ OMO3UrOTHBIE U
reTepO3UTOTHBIE OPraHU3MBI.

IIpomexyTOUHBIN XapaKTEP HACIEIOBaHUS.

['nnore3a 4YUCTOTHI raMeT U €€ LIUTOJIOTHYEeCKOe 000CHOBaHHUE.

AHanu3upymrouee CKpeuuBaHue.

B3aumopneiicteue renoB. I'enernka mosna. 3akoH T. Moprana. CuemieHHOE € TOJIOM
HaclefoBaHue. MeToabsl M3Y4YeHHUs HacJIe[ACTBEHHOCTH 4esoBeka. HacnenctBeHHble OoJie3HU
4eJI0oBeKa, UX IPUYMHBI U IPOPUIAKTHKA.

OcHOBHBIE 3AaKOHOMEPHOCTH M3MEeHYHMBOCTH. MoaudukannonHas usmMeHunBocTs. Hopma
peakuuu. YnpaBieHHe JOMUHUPOBAHUEM.

HacnencrBenHas winM MyTallMOHHAs M3MEHUYMBOCTb. THIIBI MyTanuil IO YPOBHIO HX
BO3HUKHOBEHHUS: TOYEUYHbIE, XPOMOCOMHbIE, TE€HOMHble MyTanuu. CBoHcTBA MyTalUM.
ComaTtnueckne MyTaluH.

3aKOH rOMOJIOTMYECKUX PSAJIOB B HACIEACTBEHHON U3MEHYUBOCTH.

ITonsitue m Meroabl ceneknuu. Cenekuus Kak Hayka. 3a7adyd COBPEMEHHOM CEJIEKIIMM.
OcHOBHbIE METOJBl ceNeKUuu: oTOop, rudpuamszanus. Yuenue H.M. BaBunoBa o neHtpax
MHOT000pa3usi U MPOMCXOXKAEHUS KYIbTYPHBIX PaCTEHUH.

buoTtexHonorus, ee 10CTUKEHUS U MEPCIEKTUBBI Pa3BUTHSL.

Hemoncmpayuu

MeTtabonusm.

Cxema ctpykTypsl MosieKyssl ATO.

Tpanckpunuus.

Tpancnauus.

ABTOTpPOdBI U TETEPOTPOPHI.

dorocuHTE3.

Crpoenue XJ1oporacra.

HHTEeHCUBHOCTH (JOTOCHHTE3A B PA3HBIX CHEKTPaX CBETA.

CrocoOs! eIeHrs KIIETKH.

KieTouHbIil UK.

Muros3.

Tunsl pa3MHOKEHUS.

CniocoOb1 6ecrosoro pa3MHOKEHHUS OPraHU3MOB.

BereratnBHOE pa3MHOKEHUE [IBETKOBBIX PACTEHUIA.

JIBOIiHOE OIUTOJOTBOPEHUE Y PACTEHUM.

O06pa3oBaHue MOJOBBIX KJIETOK.

Melios.
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DTanbl OTUIOJOTBOPEHUS.

DOMOpHOHAIBHBIN MTEPUOJT OHTOTECHE3a.

CxoznctBo craguil 3MOPHOHAIBHOIO Pa3BUTHUS IIO3BOHOYHBIX.

Tunsl TOCTAMOPUOHAIBHOTO Pa3BUTHS JKUBOTHBIX.

CHUMBOJIBI, UCTIOJIB3YIOIIMECS B TEHETHKE.

KoHTtpacTHble npu3Haku ropoxa, uyyasmmuecs I'. Mennenem.
MoHorubpuaHoe U AUTHOPUTHOE CKPEIIMBAHUS.

HacnenoBanue ¢ MOJHBIM CLIETVIEHHEM I'€HOB.

Mymika npo3oduia.

HacnenoBanue npu3HakoB NPy KOMILIEMEHTAPHOM B3aUMOJIEHCTBUH I'€HOB.
ITonumepHOE B3aUMOICUCTBUE TEHOB.

TuIbel XpOMOCOMHOTO ONPEEICHUS 110JIa.

Omnpenenenue nosa y 4ejioBeKa.

bin3uens.

['eHeTnyeckue METO/AbI U3YUEHUS YETIOBEKA.

Jlabopamopuvie u npakmuueckue 3anamus

N3ydeHue nocnenoBarenbHOCTH (a3 MUTO3a B KJIIETKaX KOHUYMKA KOPHS JIyKa.
Pemenue 3a1a4 Ha MOHOTHOPUAHOE CKPEIIMBaHUE.

Pernenue 3aa4 Ha AUTHOpUIHOE CKpPEIIMBAHHE.

BrlsiBiIeHHE CTATHCTUYECKUX 3aKOHOMEPHOCTEH MOIM(UKATMOHHONW N3MEHUYUBOCTH.

Bun

Teopust 3BosonUM. DBoONMOIMOHHOEe yueHue Y. JlapBuHa, €ro mNpeanoChUIKU.
IIpakTnyeckoe 3HaueHue napBuHU3Ma. [loHsATHE M BHMJIBI UCKycCcTBEHHOro orbopa. Ilonstue u
JBUKYIINE CUIIbl ABOIOLIMH. DopMbl 00pbOBI 3a cyliecTBoBaHUe. EcTecTBEHHBIN 0TOOp: OHATHE U
¢opmbl. Ponb 3BOMIOIMOHHOTO Y4eHHUS B (DOPMUPOBAHMM COBPEMEHHOH €CTeCTBEHHOHAYYHOMH
KapTUHBI MUpA.

Mmuxkpo- u makpo3dBosonns. KoHuennus Buzia, ero Kpurepuu u crpykrypa. [omymsannsa —
CTPYKTypHasi eIMHUIA BUAa U 3BOMIONUH. CyIIHOCTh MUKPO3BOJIOLUMU U THUIBI BUA000pa30BaHUS.
Juseprenius. CyIHOCTP MakKpOdSBOJIOLMU U €€ JloKa3zaTenbcTBa. [IpHucrnocobieHHOCTh —
pe3ysibTaT  €CTeCTBEHHOTo  OoTOopa, €€  MHOrooopasue. OTHOCUTENBHBIN  XapakTep
MIPUCIIOCOOIEHHOCTH.

['maBHbIE HampaBji€HUsI SBOJIOLIUU OPraHUYECKOrOo MHpa: apoMopdo3, HauoaTanTalus,
o011as gereHepanus.

buonornueckuit mporpecc u Ouomornueckuii perpecc. Kiaccudukanusi opraHuzMos.
Taxconsl. Cucremarnueckue rpynmnsl. KonBeprenuus.

Paznuynble B3r/siAbl Ha MPOMCXOKIEHHe KU3HH Ha 3emulte. ['unores3sl NPOUCXOKICHUS
xu3HU. [logpasnenenue ncropun 3eMiu Ha 3pbl U IEPUOJIBI.

AnTponoreHe3. IlonmoxxeHue wyenoBeka B cHUCTEME XUBOTHOrO Mupa. JlokazarenbcTBa
pOJCTBAa 4YENOBEKAa C MIIEKONMTAIOIIMMU  KMBOTHbIMM. HarpaBieHus >BOMNIOIMM YeIOBEKa.
JIBmokymiue cuibl aHTpornoreHesa. [loHsTue yenoBeueckoit packl. TUIIBI pac yesnoBeka.

Hemoncmpayuu

I'oMonornyHbIe OpPrasbl y )KUBOTHBIX U PACTEHUM.

ApXEonTeEpUKC U €r0 OTIIEYATOK HA KAMHE.

OBOJIOIMOHHOE PAa3BUTHE OPraHUYECKOTO MUPA.

Apomopdo3bl y pacTeHUH.

OcHoBHbIe noN0keHus Teopun Y. /{apBuHa.

@®opmbl 6OpBHOBI 3a CYIIECTBOBAHUE.

CocHBI B 0IHOBO3PACTHOM JIECHOM Haca/I€HUU.
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VYrpoxkaromiue 1no3sl y pa3inyHbIX KUBOTHBIX.

MumMuKpus 1 MOKpOBUTEILCTBEHHAS OKPACKa.

Mopckoii KOHEK U UTa-pbida B 3apOCIIsiX pacTCHUH.

MexaHu3Mm IeHCTBUSL €CTECTBEHHOTO 0TOOpa.

@DopMBI €CTECTBEHHOTO 0TOOpA.

CoBpemeHHas Teopus IBOJIOLIUU.

DneMeHTapHbIE (PaKTOPHI BOIIOLINH.

JluBepreHius.

Kpurepuu Buja.

I'eorpaduyeckoe Bug000pa3oBaHUE.

DKOoJIOrn4YecKoe BU1000pa3oBaHHe.

CucreMarnka pacTeHUH.

CucremaTnka *XUBOTHBIX.

Hanpapnenust ¥ myTH 3BOJIOIUH.

CpaBHeHHE OMOJIOTHYECKOTO MTPOrpecca U perpecca.

OO61mas gerenepanus.

[Tpumepsl agantaui.

[TpucnocoOnenne kKpoTa K OOUTAHUIO B IOYBEHHOM CpeJie.

[TpucnocoOneHne MO3BOHOYHBIX K OOMTAaHHUIO B BOJIHOM cpejie.

[Tpucnocobnenue renapaa K OOMTaHUIO B CABaHHE.

['maBHBIE apoMOp(]O3bI HA pAHHUX dTANax YBOJIOLUH.

Pa3Butne Teopun abuorenesa.

OmeiT Penn.

Omert [1acTepa.

Teopuu OMOreHEeTHYECKOT0 BOSHUKHOBEHHUS KU3HU.

OCHOBHBIE Tarbl Pa3BUTHS )KU3HU.

VYcnoBusi BOSHUKHOBEHHUS KU3HU Ha 3eMIle.

Teopus sBomtonnu xxuBor Marepuu AWM. Onapuna.

CoBpeMeHHbIE B3TJIsA/Ibl Ha 3BOJIOLMIO )KUBOM MaTepUH.

PynuMeHThI 1 aTaBU3MBI y Y€IOBEKa.

Yactu ckenera MUTEKAHTPONA, HIDKHSIS UYENMIOCTh | elaenb0eprckoro  4eioBeka,
peCTaBpUpPOBAaHHBIN Yepen U Opyaus Tpyda HeaHJepTaiblia U KPOMaHbOHIIA.

OBOJIIOLMS IPUMATOB.

CucremaTnueckoe MOoJI0KEHUE YeI0BeKa.

YenoBexkooOpa3zHble 00€3bsHBI.

OcHOBHBIE YEPTHI YEJIOBEUECKOI'O TEJIa, YHACIEI0BAaHHBIE OT )KUBOTHBIX.

Pa3Butune 3apozpliiia MIEKONUTAOLIETO )KUBOTHOTO U YEJIOBEKA.

Cx0acTBO cTaanii SMOPHUOHAIEHOTO PAa3BUTHS TTIO3BOHOYHBIX.

Pe3ynpTaThl OMONIOrHUECKOM SBOIOIUU B CTPOCHUH YEIIOBEKA.

ConuanbHas 3BOJIIONHNS YeJIOBEKA.

OBoIIOIMS YETIOBEKA.

ABCTpaJIONUTEK.

CkeneT aBcTpaoNuUTEKA.

Opyaus Tpyzia ¥ OXOThI IPEAKOB UEIOBEKa.

Apeasbl paHHUX U MIO3IHUX HEAHIEPTAJIbLICB.

Opynus Tpyzia ¥ 0XOThl KPOMaHBOHIIA.

HackanbHblil puCyHOK.

Hacrennas >kxuBomnuce.

Apean pacripoCTpaHEeHHs] KPOMaHbOHIIEB.

Pacel yenoseka.
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Jlabopamopuvle u npakmuyecKkue 3aHAMUA
Mopddonornueckre 0cOOEHHOCTH PACTEHHM pa3IMYHbIX BUJIOB.
N3yuenne npucrnocoOIeHHOCTH OPTaHU3MOB K Cpelie OOUTaHUSL.
N3yuenune apoMopd030B y paCTCHUIA.

IKOCUCTEMBI

IIpeaMer M 3agaum 3K0JIOrHM. DKojoruueckue (Gaxktopsl. OOIME 3aKOHBI 3aBHCHMOCTH
OpraHu3MoB OoT (pakTopoB cpesibl. OCHOBHBIE Cpeibl )KU3HU.

Tunel B3aumoaencTsys oprauu3MoB. [lonynsannu. bruoneHossl.

3aKOHBl OpraHM3allMd HKOCUCTEM. KpyroBopoT BeHIECTB M IPEBPALLEHUE DJHEPIUU B
skocucremax. llenn nutanus, Tpodudeckue ypoBHH. broreomneno3 — kak sxocuctema. buorenos u
OMOTON KaK KOMIIOHEHThI OMOreoneHo3a. ArpoueHo3sl. CaMOpa3BUTHE HIKOCUCTEM — CYKIIECCUU.

Buocdepa — rinodanbnas s3xocucrema. Yuenne B.1. Bepranckoro o 6uoctepe. I'eochepst
3emiu. Posb %KUBBIX OpraHu3MoB B 6nocdepe. KpyroBopoT BakHEHIIMX OMOTeHHBIX 3JIEMEHTOB B
ouocdepe.

OcHOBHBIC HaMpPaBIICHUS BO3JICHCTBHS YeJIOBEKa HA Onochepy.

Hemoncmpayuu

Cpenpbl 0O0uTaHUs )KUBOTHBIX.

Oco0eHHOCTH OpraHU3MEHHOM Cpeibl OOUTaHMSL.

DKOJIOTUYECKHE IPYIIIbl OPraHU3MOB.

Okonoruyeckue (HakTopsl.

AOuoTtnyeckue (HaxTopsl.

3aKOH ONTHMYyMa.

DOoTONEPHOAU3M.

buotnueckue pakTopsl.

Ilenu u ceTy NUTaHUS.

buoneHos.

SApycsl n1ecHoro 6uoLeHo3a.

OKOJIOTUYECKME HUIIM TONYJSALUMKA BHUAOB, CHELUAIM3UPYIOLUIMXCS HAa IBETKOBBIX
pacTeHMsIX.

HckyccTBeHHBIH OMOLIEHO3.

IIpaBui0 5KOJIOTMYECKON MUPAMHU/IBI.

Bupl 5K0NI0rMueckux nupamuz,.

Cykueccus.

IIpuMep BTOPUYHOM CYKIIECCHUM.

CMeHa npUpOIHBIX COOOIIECTB.

Kpyrosopor yriepona.

[Tpumep oTpHUIIATENTLHOTO aHTPOIIOT€HHOTO BIUSHUS Ha 6uocdepy.

3arpsi3HEHUE Cpeabl.

3arpsizHeHue arMocgepbl aBTOMOOMIIbHBIM TPAHCIOPTOM.

Jlabopamopuvie u npakmuueckue 3aHAMUA

CocraBnieHne nernen NUTaHus.

Tembl pedepaToB, cO00IEHNIH, TOKJIAT0B
JJIS1 CAMOCTOSITEIbHOM PadoThI
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B.1. Bepnanckwii u ero yuenue o ouocdepe.
Uctopus u pa3BUTHE 3HAHUHN O KIIETKE.

COBpCMeHHBIG METOABI UCCIICAOBAHUA KICTKH.
DKonoruyeckas IeMorpaQus.

Jemorpaduueckasi CTpyKTypa MOITYJISIUH.
Kpacnas kuura TamOoBcKoO# 00s1acTH.

RN~ E

12. I'mo6asibHBIC SKOJOTUYECKHUE MTPOOIICMBI.
13. TlepBslit pycckuii akagemuk M.B. JlomoHOCOB.

[Tomymnsiuust Kak eAMHUIIA OMOJIOTUYECKON IBOJIIOLIUH.
CoBpeMeHHbIE B3IJIs/1bI Ha OMOJIOTMYECKYIO SBOJIIOLIHUIO.

Cpenpbl oOuTaHUs OPraHU3MOB: TPUUKHBI Pa3HOO0PA3HsL.

0. Oco00 oxpansieMble IpUPOAHbIE TeppuTOpUn Poccum.
1. Ocob6o oxpaHnsieMble IPUPOAHBIE TeppUTOpUU TaMOOBCKOI 00IacTH.

14. Oxpana okpy>Karoiieil cpefibl 0T XUMHUYECKOT0 3arps3HeHHS.

15. PactBOpHBI BOKPYT Hac.

16. YcTpaneHue xKecTKOCTH BOJIbl HA IPOMBILIUIEHHBIX MPEIIPUATHIX.
17. ctopusi BOSHUKHOBEHMSI U Pa3BUTHUSL OPIraHUYECKON XUMUU.

18. YraeBoibl U UX POIIb B KUBOU MPHUPOJIE.

19. XKups! Kak MPOIYKT MUTAHUS U XUMHUYECKOE CHIPhHE.

20. CpencrBa THTHEHBI HA OCHOBE KHCIOPOACOACPKAIINX OPTaHMYECKUX COSAMHEHUIA.

21. CuHTeTHYECKHEe MOIOLINE CPEACTBA: JOCTOMHCTBA U HEJJOCTATKH.

22. Jlepunur Oenka B MHIIEBBIX MPOAYKTaX M €ro IMPEof0JCHHWE B paMKax TIJI0OAIbHOM

MPOJIOBOJIBCTBEHHON MTPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHUE

[lpu  peanmsanum  cojepkanust  oOmeoOpa3oBaTebHOM  Yy4eOHOW  JTUCHUILTAHBI
«EcrectBo3nanue» B npeaenax ocsoeHuss OIIOII CIIO mo cnenmansHOocTH 44.02.01 [lomkonsHOE
oOpa3oBaHHe MaKCcHMajbHas ydeOHash Harpy3ka OOydJaroImmxcs cocTaBisier — 229 4acoB, B TOM
qucie ayIuTopHas (o0s3aTenbHast) yueOHas Harpy3ka oOyvatomuxcs - 151 ygac.

Temarnueckuii miIan

Coaepixanue o0yueHust

Oos3aTesibHasA yueOHas1 Harpy3Ka
o0yualouuxcs, 4.

Bceero B TOM 4HcJIe:
JIEKIUH, I3 J3
YPOKH
XUMUs

OO0masi 1 HeOPraHu4vecKast XUuMust 35 35
Beenenue 2 2
OcCHOBHbBIC TIOHSITHS M 3aKOHBI XUMHUU 5 5
[epuonnvecknii 3akoH u [leprogmueckas cuctema 6 6
xumuueckux asementoB J. . Meneneena.
CtpoeHne BelecTna.

Bopa. PacTBopbl. 6 6

XUMHUUECKUE PEaKITIH. 8 8

Heopranuyeckue coeuHeHuUs.
Knaccudukanus HeoOpraHnyeckux COeIMHEHUN U UX 2 2
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CaoiictBa. [lonsiTre o ruaponnse cosen.
Mertannsl. Hemerasmibl. 6 6
Oprannyeckasi XuMust 26 26
OCHOBHBIE TIOHSTHSI OPTaHNYECKOW XUMHH U TEOPHUS 4 4
CTPOEHUSI OPraHUYECKUX COCIMHEHUIN
VYT1eBo10pObl ¥ MX PUPOAHBIE HCTOYHUKH 4 4
Kucnopozaconepxamiye opraHn4eckue COeAHHEHHS 4 4
A3oTCOAEpIKaIINE OPTaHUIYECKNE COSTUHEHHS. 6 6
[Tonumepsl
XUMUS U KU3Hb. XUMHS U OPTaHU3M YeJIOBEKa. 8 8
XuM#us B OBITY
Hroro 61 61
BHeaynuTopHasi camocTosiTesibHasi padoTa 28
Koncyabranumn 5
IIpome:xxyTo4yHasi arrecranus B gopMe 1 depeHIUPOBAHHOIO 3a4eTa
BUOJIOI'UA
Benenue 2 2
buonorus — COBOKYIMHOCT HayK O KHBOH IPHUPOJE. 4 4
MeTopl HaydHOTO IO3HAHUS B OMOJIOTHH
Krnerka 20 20
Opranusm 30 30
Bun 18 18
DKOCHCTEMBI 16 16
Hroro 90 90
BHeaynuTopHasi camocTosiTeJibHAs padoTa 39
KoncyabTanun 6
IIpome:kyTouHas arrecrauus B popme 1uppepeHHPOBAHHOIO 324€Ta
Bcero 229 | | ]

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOU JEATEJBbHOCTH

OBYYAIOIIUXCHA

Coaepixanue o0yueHust

XapakTepucTHKa OCHOBHBIX BU/10B
AeATEeJbHOCTH 00y4aromuxcs (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIl)

XUMUA

BBenenne

PackpsITHe BKIaga XMMUYECKOW KapTUHBI MUpPa B
€AVHYI0 €CTECTBEHHO-HAYYHYI0 KapTUHY MHpA.
XapakTepUCTUKAa XUMUU KAaK MPOU3BOIUTEIIHHOM]
CHJIBI 00IIIeCTBA

Baxkueiinmune xuMmuueckue nmMOHATHSA

VYMeHue gaarth ONpeneieHue U ONEepUPOBaTH)

CJICAYHOUINMHA XUMHNYCCKHUMH
IHOHATHUAMMN: «BEIICCTBO», «XUMUYECKUH]
OJICMCHT», «aToM», «MOJICKYJIa»,

«OTHOCHUTCIIBHBIC AaTOMHass W  MOJICKYJISIpHAasd|
MacCbl», «HUOH», «AJJIOTpPOHUSA», «U30TOIbI»,
XHUMHUYCCKasa CBA3b»,
OJICKTPOOTPULIATCIIEHOCTBY, «BaJICHTHOCTDb»,
«CTCIICHb  OKHUCJICHUA), «MOJIb», «MOJISIpHAasd
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Macca», «MOJSIpPHBII 00BEM  Tra3000pa3HBIX
BCILIECTB»,  «BEIIECTBA  MOJEKYISPHOTO U
HEMOJIEKYJIIPHOTO ~ CTPOCHHS»,  «PacTBOPBI»,
«QIIEKTPOITUT u HE3JIEKTPOIIUTY,
«QIIEKTPOIUTUYECKAsS JMCCOLIMAITUS,
«OKHCJIUTENIb ¥ BOCCTAHOBHUTEIIBY, «OKHCIICHUE Y|
BOCCTAQHOBJICHHE»,  «CKOPOCTb  XMMHUYECKOH|
peakum», «XHMHUYECKOe paBHOBECHE,
«yTIAEPOOHBIA  CKeleT»,  «(DYHKIHMOHAJIbHAS
IpYIIay, «KM30MEpHs»

OcHOBHbBIE 3aKOHBI XHMHHU

DopMyIMpPOBAHUE 3aKOHOB COXPAHEHUSI MAacChl
BEIIECTB M IIOCTOSHCTBA COCTaBa BELIECTB.
VYcraHoBlIeHHE NPUYMHHO-CIIEICTBEHHON CBS3H
MEXIy COJEpXKaHMEeM 3TUX 3aKOHOB U

HAaIlUCAHUEM XUMUYECKHUX bopmyn u
YpPaBHEHUU.

PackpeiTie (puU3MUECKOTO CMBICIHAa CHUMBOJIUKHU
ITepuognueckon TaOIULIbI XUMHYECKHUX

anementoB JI. WM. MenneneeBa (HOMepoB
AIIEMEHTA, MEepPHOJa, TPYMIbl) U yCTAaHOBIICHUE
IIPUYMHHO-CIIEACTBEHHON CBA3U MEXIY
CTPOGHHEM aToMa W  3aKOHOMEPHOCTSIMU
U3MEHEHUs CBONCTB 3JIEMEHTOB u
00pa30oBaHHBIX MMM BEIIECTB B MEpPUOAaX U
rpynmnax.

XapakTepUCTUKa JJIEMEHTOB MajblX IEPUOI0B
o nx ITOJIOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menneneesa

OcHoBHbIE TCOPUHU XHUMUH

YcranoBnenue 3aBUCUMOCTH CBOICTB
XMMHUYECKHUX BELIECTB OT CTPOEHUS aTOMOB
00pa3ylommux WX XUMHYECKUX DJIEMEHTOB.
XapakTepucTuka BAKHEMIINX TUIIOB
XUMHYECKUX CBSI3€H W OTHOCHUTEIIBHOCTH 3TOU
tunoniorud. OObSICHEHNE 3aBUCUMOCTH CBOWCTB
BEIIECTB OT HMX COCTaBa M  CTPOCHUSA
KPUCTAJUIMYECKUX pELIETOK.
@OopMYyJIUPOBAHUE  OCHOBHBIX  TOJOXEHUU
TEOPUU DJIEKTPOJUTHUYECKOM JHUCCOLMALMUA U
XapaKTEepPUCTUKA B CBETE 3TOM TEOPUHM CBOMCTB
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COECIVHEHUN.

@OopMyJIUPOBAHUE  OCHOBHBIX  IIOJIOXKEHUU
TEOPUU XUMHYECKOTO CTPOEHUSI OPraHUYECKUX
COCIMHEHUN M XapaKTepUCTHUKA B CBETE 3TOU
TEOPUU CBOMCTB BAXKHEHUIIUX MPEACTABUTENCH
OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHHUIA.

BasxuHeiilue BemecTBa U MaTepuabl

XapakTepucTuka  CTPOCHHS aTOMOB u
KPUCTAIJIOB © HA OTOM OCHOBE OOIINX
(UBUYECKUX M XUMHYECKUX CBOWCTB METAJIJIOB
u HEMETaJUIOB.

16



XapakTepUCTUKa COCTaBa, CTPOCHUS, CBOWCTB,

MOJYy4YeHUS] W NPUMEHEHUE  BaKHEUIIMX
HEMETAJIJIOB.

XapaKTepucTuKa COCTaBa, CTPOSHUS M OOIIMX
CBOMCTB Ba)KHEHIITNX
KJ1acCOB HEOPraHWYECKUX COCIUHCHHH.

Onucanue coctaBa W CBOMCTB Ba)KHEMINIHX
NPEJCTaBUTEIICH OPraHUYECKUX COCIUHCHHN:
METaHOJIa U ATaHOJIa, CIIOKHBIX dPUPOB, KUPOB,
MBI, KApOOHOBBIX KUCIOT (YKCYCHOUM KHCIIOTHI),

MOHOCaXapu0B(TIIOKO3BI), JIACAXAPUJIOB
(caxapo3bl), moJucaxapuaoB (Kpaxmaia u
L[EJUTIOJI03BI), aMUHOKMCIIOT, 0emKoB,
MCKYCCTBEHHBIX M CHHTETHUYECKHUX MOJIMMEPOB
XHMMHYECKHUH A3BIK U CHMBOJIHMKA Hcnons3oBanue B yueOHOU u
npodeccuoHanbHOM JesITeNIbHOCTU
XUMHUYECKUX  TEPMHUHOB U CHUMBOJIUKH.
HasbiBanue M3YYEHHBIX BEIIIECTB 1o
TPUBHAIILHON WIH MEX1yHapOIHON

HOMEHKJIaType M OTpPaXeHHE COCTaBa 3THUX
COCIMHEHUH C TTOMOIIBI0O XUMHUYECKUX (POPMYIL.
Otpaxenue XUMHYECKUX MPOIIECCOB c
MMOMOIIBI0 YPABHEHUIN XUMUYECKUX PEAKLIHI

XuMHYecKue peakuuu OObsicHeHue CYIIHOCTH XUMHYECKHX
IIPOLIECCOB. Knaccudukanus
XUMHUYECKUX  pEeakuud [0  pa3IMyHbIM
pHU3HAKAM

XHUMHYeCKHUI IKCTIEPUMEHT BbinonHeHne XUMHMYECKOrO HKCIEpUMEHTa B
MIOJTHOM COOTBETCTBUU
C  TMpaBWJIaMM  TEXHUKH  OE30MAaCHOCTH.
HaGnronenue, ¢ukcupoBaHue ©  ONUCAHUE
pe3yabTaToB IIPOBE/IEHHOTO
HKCTIEPUMEHTA

Xumnueckasi HH(popMaus [TpoBenenue CaMOCTOSITENILHOTO HIOUCKa
XUMHYECKON nHpopManun

C HCIOJB30BAaHUEM DA3IMUYHBIX HCTOYHUKOB
(Hay4HO-TIONYJIIPHBIX U3JaHHUM, KOMIIBIOTEPHBIX
0a3 JTAaHHBIX, pecypcos WutepHera);
UCIIOJIb30BAaHNUE KOMITBIOTEPHBIX TEXHOJIOTUM
Uil 00paboTKM W TepeJadyd  XUMHUYECKOU
nH(pOpPMaLlMU U €€ MPEJCTABICHUS B PA3IMYHBIX

dopmax
IMpodunbHoe u mpodeccuoHanbLHO 3HaUNMoe | OObsiCHEHHE XUMHYECKUX SBJICHUMN,
cojepsKaHue IIPOUCXOJAIINX B pUpPOJIE, OBITY|
u Ha MIPOU3BO/ICTBE.
CobmroieHue mpaBUil YKOJOTUYECKU TPAMOTHOTO|
MOBEICHUsI B OKpyxkawomeh cpene. OIleHka|
BIIUSIHUS XUMHUYECKOTO 3arpsi3HEHUS]

OKpY’KaroIlled cpelpl Ha OpPraHU3M 4YeJlIOBEKa U
Jpyrue xuBbie oprann3mbl. CoOII0IeHNE TTPaBUII
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O0e3omacHOrO  OOpamieHduss ¢ TOPIOYMMH U

TOKCUYHBIMH  BEIIECTBAMH,  JIaDOPAaTOPHBIM
000pyI0OBaHUEM.

Kpurnueckas OLICHKA JIOCTOBEPHOCTH|
XUMHUYECKON nH(pOpMaINH,

HOCTYHaIOIHeﬁ N3 pa3HbIX HCTOYHHKOB.

BHNOJIOI'UA

BBengenue

3HAKOMCTBO ¢ OOBEKTaMU H3Yy4EHUS OHOJIOTHU.
BeisiBienne ponu Ouonoruu B (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHUHBI
MUpa U IPAKTUYECKOMN JEATEIbHOCTH JIIOIEH.

Kaerka

3HAKOMCTBO C KJIETOYHOH TEOpUel CTPOCHUS
opranu3MoB. [lonydyeHue npeacTaBieHus O poiau
OpPraHMYEeCKUX W HEOPraHWYECKHX BEIIECTB B
KJIETKE.

3HaHUE CTPOEHUS KIETOK II0 pe3ylbTaTam
paboThI CO CBETOBBIM MUKPOCKOIIOM.

YMeHHe ONUCHIBaTh MHUKPONPENAPAThl KJIETOK
pacTeHuil. Y MEHUE CpaBHUBATh CTPOCHUE KIIETOK
pacTeHMH M JKHMBOTHBIX IO  TOTOBBIM
MUKpOIpenapaTam.

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB pPa3MHOXKCHUS
OPraHu3MOB, CTaJUi OHTOTEHE3A.

3HaHUE MPUYMH, BBI3BIBAIOLIMX HApPYIICHUS B
pPa3BUTHM OPraHU3MOB. YMEHHUE I0JIb30BaTHCA
TEHETUYECKON TEPMHUHOJIOTUEN U CHUMBOJIMKOM,
pemarh NpOCTEUIINE TEHETUYECKHUE 3a/1a4H.
3HaHue O0COOEHHOCTEHl  HACIEeACTBEHHOM U
HEHACIEACTBEHHONH  M3MEHYMBOCTH MU HX
OMOJIOTHMYECKON POJIH B HBOJIIOIIMU KUBOTO.

Bun

YMCHI/IC aHaJ'II/ISI/IpOBaTI) " OLICHUBATH paanque
THIOTE3bI MPOUCXOKICHHUS KU3HU Ha 3eMJIe.
VYMeHne NpoBOAWTH OMUCAHWE OCOOEH OJIHOTO
BUJIA IO MOP(HOIOTUYECKOMY KPUTEPHIO.
Pa3ButHe cnocoOHOCTEH SICHO M TOYHO M3JIaraTh
CBOM MBIIH, JOTMYECKH OOOCHOBBIBATH CBOIO
TO'—IKy 3pCHI/I5[, BOCHpI/IHI/IMaTI) nu aHaJ'II/ISI/IpOBaTB
MHEHUS COOECEeIHMKOB, TIpU3HABas  MPaBO
JIPYroro 4eoBeKa Ha NHOE MHEHHE.

YMeHue [10Ka3piBaTh pOJCTBO 4YeJNOBEKa U
MIJICKOIIUTAKOIINX, 06HIHOCTI) 158 paBeHCTBO
YeJIOBEUECKHX pac.

IKOCHUCTEMBI

3HaHME OCHOBHBIX JKOJOTHYECKHX (haKTOpPOB U
UX BIIMSHUS HA OPTaHU3MBI.

3HaHue OTJINYUTEIbHBIX MIPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arpOIKOCHCTEM.
[Tomy4yeHue npeacTaBiIeHUs O CXEME IKOCUCTEMBI
Ha npuMepe 6rocgepsl.

JleMOHCTpanysi yMEHMsI TIOCTAaHOBKHM LNl
JeSITEIbHOCTH,  TUIAHMPOBAHHWE  COOCTBEHHOM
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JEATENIBHOCTH AJI JTOCTUXKEHHUS IOCTABJIEHHBIX
LeJNeH, NPEIBUICHHUS BO3MOXHBIX PE3YJIbTAaTOB
9TUX JEUCTBMM, OPraHHU3aLMU CaMOKOHTPOJISA U
OLICHKH ITOJIYy4E€HHBIX PE3YJIbTaTOB.

OOyuenue COONIOICHUIO TPAaBHJ IOBEICHUS B
IpUpOJE, OepeKHOMY OTHOLICHUIO K
OuosornyeckuM  OOBEKTaM  (pacTeHHsIM |
’KMBOTHBIM M UX COOOILIECTBAM) U UX OXPAaHE.

YYEBHO-METOANYECKOE U MATEPHAJIBHO - TEXHUYECKOE
OBECIIEYEHUE ITPOT'PAMMBI YUYEBHOW JUCIHUILIMHBI «ECTECTBO3HAHHUE»

Jlis  peanmu3anuyd  TIPOrpaMMbl  YI€OHOW TUCHUIUIMHBI MPEAYCMOTPEHA JIabopaTopus
ouonorun (Nel5/22), ocHaiieHHast 000py10BaHUEM:
. HoytOyk — 2 mir.;

. Komnbrorep;

. DKpaH Ha ILITaTUBE;

. ITIpoexTop ViewSonic;

. [lpunTep nazepHpiii — 2 mwr.;

. InTepakTuBHAs TOCKa;

. buonoruueckas MukponadopaTopus;
. CteHnpl;

. Lludpposoit muxpockor — 1 mrT.;
10.CBetoBbie MUKpOCKOIIBI — 10 mT.;
11. Harnsioable 1ocoous.

O 00O NN DN W~

Jns peanuzanuu nporpamMmbl yueOHOW TUCIUIUIMHBI MPEIyCMOTpEHa JabopaTopust XUMUU
(Nel5/16, 16a), ocHamieHHast 060Py0BaHHEM:

1.Becbl METUIIMHCKHE IIEKTPOHHBIE;

2. Jlocka aynutopHasi;

3. Ilpoextop NECNP;

4. CTON XMMUYECKHI 1IEMOHCTPAIIMOHHBIH;
5.Kanopudep 9KOLI;

6. HoytOyK;

7. Komnerorep;

8. MukpomnabopaTopus 1Mo XUMHH;

9. Habop XuMHYECKUX PEaKTUBOB — 2 HIT.;
10. ITpunTep;

11.ITpunrep nazepusiii MOY;

12.10kad mist yaeOHbIX TOCOOUI — 2 IT.;
13. AHaJIMTHYECKHE BECHI — 2 IIT.;

14 MydenbHas neus;

15.CymmnpHbli mkad;

16. BeiTsxHOM mikad;

17. OneKTpoHHBIN MUKPOCKOIL.
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PEKOMEHAYEMAS JIMTEPATYPA

OcCHOBHbBIE HCTOYHUKH:

1. Buonorus : yaeOHHK U MPAKTUKYM JJIsl CPETHETO MPOPecCHOHATHHOTO 00pa30BaHuUs
[DnextponHslii pecypc]| / B. H. Spwirun [u np.] ; nox penakuueit B. H. SIpeiruna. - DnekTpoH. naH.
— 2-¢ m3n. — MockBa : WM3marensctBo IOpaiit, 2022. — 378 c. - Pexum pgocryma:
https://urait.ru/bcode/489661.

2. Otroukuii, I'. II. EcrectBo3Hanue : y4eOHUK M TPAKTHUKYM [UIsI CPEIHEro
npodeccnoHabHOTO 00pazoBanus [ AnekTponHsblid pecype] / I'. I1. Otronkuit ; mox pegakueii . H.
Ky3bmeHnko. - DnektpoH. pan. — Mocksa : M3gatensctBo FOpaiit, 2022. — 380 c. — Pexum
noctyna: https://urait.ru/bcode/491265.

JlonoJiHUTe/IbHbIE HCTOYHUKM:

1. labpuensu O.C. u gap. EcrtectBo3Hanme. Xumwusi: y4eOHHK [UIsl CTYJEHTOB
npodeccnoHalbHBIX 00pa30BaTEIbHBIX OPTaHNU3AlNNA, OCBAaUBAIOLINX MPOPECCUN U CHEIMATBHOCTU
CIIO. - M., 2019.

2. I'yceiixanoB, M. K. [EcrecTtBo3Hanue : y4eOHHUK M TIPAKTUKYM ISl CPEIHETO
npogeccuoHanbHOro obpa3zoBanus [DnekTpoHHbIN pecype] / M. K. I'yceiixaHoB. - DeKTpoH. JaH.
— 8-¢ m3x., mepepad. u mom. — Mocksa : M3garensctBo IOpaiit, 2022. — 442 c. — Pexum
nocryna: https://urait.ru/bcode/490212.

3. HNanunos-/lanunesan, B. WM. DOkomorust : y4yeOHWK W MPAKTUKYM IJisi CPEIHETO
npodeccuoHanbHOro 0opazoBanus [nekTpoHHbIN pecypc] / H. H. Mutuna, b. M. ManarieHkos ;
nox penakuueit B. . Jlanunoa-/lanunesana. - DnekTpoH. gadH. — Mocksa : M3natensctBo HOpaiiT,
2022. — 363 c. - Pexxum moctyma: https://urait.ru/bcode/471205.

4. Jlenuenko, E. M. Ilutonorus, TuCTONOTHS ¥ YMOPUOIIOTHUS ;| YU€OHUK IS CPETHETO
npodeccronanbHOro oOpazoBanus [InekTpoHHBIH pecypce] / E. M. JIeHueHKo. - DJIeKTpOH. AaH. —
2-e w3A., uchp. u gorn. — Mocksa : M3marensctBo FOpaiit, 2022. — 347 c¢. - Pexum mpocryna:
https://urait.ru/bcode/491977.

S. Oo6yxoB, JI. K. buonorus: kiaeTkd U TKaHU : ydeOHOE TOCOOME ISl CPEIHEro
npodeccronansHoro oopaszoBanus [Dnekrponnsiii pecype] / . K. O6yxos, B. H. Kupunenkosa. -
DNeKTpoH. AaH. — 3-¢ u3J., mepepad. u gon. — Mocksa : M3natenberBo FOpaiit, 2022. — 358 c. -
Pexxum noctyna: https://urait.ru/bcode/494034.

6. OcumoBa, JI. A. Teneruka B 2 4. Yactp 1 : yueOHOe mocoOue Il BY30B
[DnexTponHsIil pecype] / JI. A. OcumoBa. - DneKTpoH. 1aH. — 2-¢€ U3/., Ucp. u aon. — Mocksa :
WznarensctBo FOpaiit, 2022. — 243 c. - Pexxum nocryma: https://urait.ru/bcode/490838.

7. DKoJorus : Y4eOHUK U MPAKTUKYM JJIsi CPEAHETO MPOo(heCCHOHATBFHOTO 00pa30BaHHUS
[OnexTponnsiii pecypc] / A. B. Torait [u ap.] ; moxm obmei pemaknuerr A. B. Toras, A. B.
KopcakoBa. - DnexkTpoH. gan. — 5-e u3z., nepepad. u gomn. — Mocksa : M3narensctBo HOpaiiT,

2022. — 352 c. - Pexxum noctyna: https://urait.ru/bcode/489672.
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3.2.1 UudopmannoHHble H HM(PPOBHIE TEXHOJOTHH (IPOrpaMMHOe o0ecnieyeHue,
coBpeMeHHbIe MpodeccHoHATbHBIE 0235l JAHHBIX U HH(POPMALIMOHHBIE CTPABOYHBIE
CHCTEMBI)

VueOnast mucuuIuiMHa (MOIYyJb) TIpeIycCMaTpHBaeT OCBOCHHME HH()OPMALMOHHBIX U
U(POBBIX TEXHONOTUH. Peann3anus nupoBBIX TEXHOIOTUH B 00pa3oBaTEIbHOM IPOCTPAHCTBE
SBISIETCSl OJHOM M3 BaXHEWIIMX Iieneid oOpa3oBaHMs, Jarolieldl BO3MOXKHOCTh Pa3BHBATh
KOHKYPEHTOCIIOCOOHBIE KauyecTBa OOYyYArOIMXCS KakK OyAymUX BbICOKOKBAIU(DUIIMPOBAHHBIX
CTICIIAJIFICTOB.

[{udpoBbie TEXHOJOTHHM MPEIYyCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(EKTUBHOIO pPEUICHUS
3a7a4 Mpo(heCCHOHANBHOT0, COLMATBHOTO, IMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAaHUEM Pa3IHMYHbBIX
BUJIOB KOMMYHHUKAIIMOHHBIX TeXHONOTUH. OcBoeHHE HMU(PPOBBIX TEXHOJOTUH B paMKax JaHHON
JIMCHUIUIMHBL (MOAYJSl) OPUEHTHPOBAaHO HAa CHOCOOHOCTh O€30IMacHO M HAJICKAIIUM 00pa3oMm
Mojy4yaTtb JOCTYI, YOpPaBisATb, WHTETPUPOBATh, OOMEHUBATHCS, OICHWBATH M CO3/1aBaTh
MHQOPMAIMIO C TOMOINBI0 IM(POBBIX YCTPOMCTB M ceTeBbIX TexHosoruid. @®opmupoBaHue
u(pPOBOI KOMIIETEHTHOCTH MpearnoiaraeT padoTy C JaHHBIMH, BJaJeHHE MHCTPYMEHTAMH IS
KOMMYHUKAIHH.

3.2.2 DJIeKTPOHHO-0U0JINOTEeYHbIE CHCTEMBI 1 0a3bl JAHHBIX
1. 000 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 03.04.2024

Ne 6/u (CeteBast aneKTpoHHAs OUOIMOTEKA)

2. baza naHHBIX 25eKTpOHHBIX HH(popManmoHHbIX pecypcoB ®T'BHY ITHCXb (morosop mo
00ECTIeYeHNI0 JOCTyna K AIIeKTpoHHBIM HH(popManuonHsiM pecypcam ®I'BHY IHHCXbB uepes
tepmuHan yaanennoro aoctyna (TY ®I'BHY LHTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnektpoHHast 6ubnmoreynas cucrema «HamumonaneHeidi nudpoBoit pecypc «PyKoHT»:
Komnekiuu «ba3oseiii MmaccuB» u «Komoc-c. Cenbekoe xo3stiictBo» (https://rucont.ru/) (morosop Ha
OKa3aHHe YCIYT MO0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnextponHoe m3aarensctBo FKOPAWTY (https://urait.ru/) (10oroBop Ha oka3aHue
yCIYr 1O TPEAOCTaBICHHUIO JOCTyma K oOpazoBatenbHOM Twiatpopme OOO «InekTpoHHOE
u3natenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DrektpoHHO-OMOnMMoTeuHass cuctemMa «Bepuaackuii»  (https://vernadsky-lib.ru)

(moroBop Ha 6€3BO3ME3THOE HCTIOIB30BaHME Mpou3BeaeHM oT 26.03.2020 Ne 14/20/25)

6. basa manneix HOB «HamumonanbHuas ssiektponHas Oubamoteka» (https://rusneb.ru/)

(morosop o noakioueHnn k HOb u npenocrapnenun nocryna k oobekram HOb ot 01.08.2018 Ne
101/H3b/4712)

7. CornamieHue O COTPYJIHUYECTBE MO OKa3aHUIO OMOIMOTEUYHO-MH(OPMAIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT TOJb30BaTeNIIM YHUBEPCUTETa W3 4KCIAa HWHBAJIWAOB 10 3pPEHHUIO,
CIIa0OBUASIINX, HHBAIMAOB APYTUX KATErOpUil ¢ OrpaHMYEHHBIM JOCTYNOM K MH(OpMAIHH, JIHILI,
HMMEIOLUX TPYAHOCTH ¢ ureHueM miockoneyatHoro Tekcta TOI'BYK «TambOoBckas obiactHas

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

(cornmammenue o cotpyaauuecTse oT 16.09.2021 Ne 6/H)

3.2.3 UudopmanmoHHbIe CIPABOYHbIE CHCTEMbI
1. CopaBounasi mpaBoBasi cuctema Koncymprantllnroc (moroBop mocTaBKu, aganTaluu U
CONPOBOXKICHUS dK3eMIusIpoB cucteM Koncymprantllmoc ot 11.03.2024 Ne 11921 /13900/2C)
2. OnexTpoHHBINH nepuoaudeckuii cnpaBouHuk «Cucrema TAPAHT» (moroBop Ha yciyru
o conpoBokaeHuo oT 15.01.2024 Ne 194-01/2024)
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3.2.4. CoBpemeHnnble npodeccuoHaIbHbIe 0a3bI JAHHBIX

1. ba3za [aHHBIX HOPMATHBHO-TIPABOBBIX AaKTOB HWHGOPMAIMOHHO-00PAa30BaATEIbHOM
nporpammsl «PocmeTony (morosop ot 15.08.2023 Ne 542/2023)

2. baza nmannpix Hayunoit snextponHor Oubnmmorexku eLIBRARY.RU — poccuiickuii
WH()OPMALIMOHHO-aHAIUTUYECKUI TIOpTall B OONACTH HAYKH, TEXHOJOTHH, MEIUIUHBI U
obpazosanus - https://elibrary.ru/

3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiTeie gaHHbIe DenepanbHON  CIYKOBI  TOCYJapCTBEHHOH CTaTUCTUKH -
https://rosstat.gov.ru/opendata

3.2.5. JIMIeH3u0HHOoe U CBOOOIHO pPacpocrpansieMoc nmporpammMmHoOC oﬁecneqe}me, B TOM
YUCJIE€ 0TCYCCTBCHHOI'0 IIPOU3BO/CTBA

Ne HaunmenoBanue Pazpabotunx 1O HoctynHocTh Ccpuika Ha Equnblit PexBuzuThI
(mpaBooOnanaten | (JIMLECH3UOHHOE, peecTp poCcCHHCKHX TIOATBEPKIAFOLIET0
b) CBOOOHO nporpamm 11t OBM u IOKyMeHTa (TIpH
pacrpocTpaHsieM B/J1 (mpu Hammamm) HAJIAYIHN)
oe)
1 Microsoft Windows, Microsoft JIuneH3nonHoe - Junensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
JEUCTBUS: OECCPOYHO
2 AHTHBUpYCHOE AO Jlunensuonnoe | https://reestr.digital.go | CyOnunen3nonHbIi
[IPOTrPaMMHOE «JlaGopaTopust v.ru/reestr/366574/?sp norosop ¢ OO0
obecrieueHne Kacnepckoro» hrase_id=415165 «Codrekc» ot
Kaspersky Endpoint (Poccus) 24.10.2023 Ne 6/H,
Security myst OusHeca CPOK JCUCTBHSL: C
22.11.2023 mo
22.11.2024
3 MoitOduc 000 «Hogsie JIuuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
CraHaapTHBIH - obiauHbIe v.ru/reestr/301631/?sp «PyOuKon»
OducHblil maker TEXHOJIOTHI» hrase_id=2698444 o1 24.04.2019 Ne
JUTSL pabOTHI C (Poccus) 036410000081900001
JOKYMEHTaMHU 2
W [IOYTOH CPOK JEHCTBUSL:
(myoffice.ru) OeccpouHo
4 OducHbI# maker AO «P7» JIunenszuonnoe | https://reestr.digital.go Konrpakt ¢ 000
«PT7-Oducy» v.ru/reestr/306668/?sp «Codrekc»
(eckrorHast Bepcust) hrase_id=4435041 ot 24.10.2023 Ne
036410000082300000
7
CPOK JIEHCTBUSL:
OeccpoyHO
5 OnepanoHHas 00O "bazanbT JIunenszuonnoe | https://reestr.digital.go Konrpakt ¢ 000
cucTeMa «AJbT cBoboIHOE v.ru/reestr/303262/?sp «Codrekc»
Oo6pa3zoBaHue» MPOrPaMMHOE hrase_id=4435015 ot 24.10.2023 Ne
obecreuenue" 036410000082300000
7
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CPOK JCHCTBUSA:
O6eccpoyHO
6 | [IporpammMHas cuctema AO JIuuensuonnoe | https://reestr.digital.go JIMueH3MOHHBII
JU1st OOHAPYKEHHS «AHTHILTarHaT v.ru/reestr/303350/?sp norosop ¢ AO
TEKCTOBBIX (Poccwust) hrase_id=2698186 «AHTHILTATHAT OT
3aMCTBOBAHUH B 23.05.2024 Ne 8151,
Y4IeOHBIX U HAyUIHBIX CPOK JIEHCTBHUS: C
pabotax 23.05.2024 no
«AnTtumnaruat BY3» 22.05.2025
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBo6oHO - -
- IPOCMOTP pacIpocTpaHsieM
nokymeHntoB PDF, oe
DjVU
8 Foxit Reader Foxit Corporation CBoboaHO - -
- IPOCMOTP pacnpocTpaHsieM
nokymeHToB PDF, oe
DjVU
3.2.6. Pecypchbl nHpOPMALHMOHHO-TEIeKOMMYHUKAINIMOHHOM ceTn « AHTEpHET»
1. CDTOwiki: 6a3a 3nanmii mo unudposoii Tpanchopmanuu https://cdto.wiki/
3.2.7. lln¢ppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa3oBaTeIbHOM Npolecce
1. LMS-mnardopma Moodle
2. Bupryansnas qocka Mupo: miro.com
3. Bupryanenas nocka SBoard https://sboard.online
4. Bupryansnas nocka Padlet: https://ru.padlet.com
S. Oo6naunsle cepBucsl: Anaexc./luck, O6mako Mail.ru
6. Cepsucsl onpocoB: Suaexc.dopmbr, MyQuiz
7. Cepsucsl Buaeocss3u: Suaexc. Teaemoct, Webinar.ru
8. CepBuc coBMmecTHON paboThl Haja mpoekTamu Juisi HeOombmmx rpynn  Trello

http://www.trello.com

3.2.8. llndposbie TEXHOIOTHH, IPHMEHsEMbIe TPH M3YYCHUHU AU CIHUIIIMHBI

No

[{u¢poBbie TEXHOIOTUN

Bunbl yueOHO pabOTHhI, BBINOIHIEMBIE C
npUMEHeHHEM I (PPOBOIT TEXHOIOTUU

1.| O0nauHbIEe TEXHOJIOTUHA

NunuBuyanbHbIE 3a1aHUS

2.| bonpmme manHble

NunuBuyanbHbIE 3a1aHUS
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PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepajbHOIO TOCYJapCTBEHHOTO
oOpasoBarenbHOrO cTaHgapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpuka3zom Munucrepcta oopazoBanus u Hayku P® ot 17 mas 2012 r. Ne 413; B COOTBETCTBUH C
METOAMYECKUMH PEKOMEHJAMIMU 110 peaju3aliyu cpeiHero oliiero odpa3oBaHMs B Ipezenax
OCBOCHHS 00pa3oBaTENbHON NPOTpaMMbI CpPEIHEro MpodeccuoHaIbHOro obOpa3oBaHusi Ha Oase
OCHOBHOI0 00111ero o0pa3oBaHus, YTBEpXKIEHHbIMU MMHUCTEPCTBOM HIpocBelieHus Poccuiickoit
Oenepauun 14.04.2021 rona.

ABTop: XKykoBa N.A., npenogaBarens BbICIIEH KBaTH(PHUKAIIMOHHON KaTETOPUH IIEHTPpa—KOJUIeHKa
npukinaaaeix kpamuukanuii ®I'bOY BO Muuypunckuii 'AY, 3acnyxeHHblil yuutens PO,
[Touetnsriit pabotauk CI1O PO

Peuensent: Pomgrokosa E.H., mpenonaBarens Boiciiel KBaIM(PUKAITMOHHONW KaTETOPUH IICHTPa—
Koseka npukiaaabix kpanudukanuit ®T'bOY BO Muuypunckuiit [AY

[Iporpamma paccmoTpena Ha 3acenanuu [IMK cenbckoxo3sHCTBEHHBIX ClIeUaTbHOCTEN U
CHELUAJIBbHOCTH «3€MEJIbHO-UMYIIECTBEHHbBIE OTHOUICHUS»

nipotokodl Ne 9 ot «17» anpens 2020 r.

[IporpaMma paccMoTpeHa Ha 3aceJaHMM Y4eOHO-METOIUYECKOW KOMHUCCHH LIEHTpa-KoJIeIKa
npuknaaabix kBamupukanuit ®I'BOY BO Muuypunckmii [AY

potokod Ne 8 ot «20» anpens 2020 r.

[Iporpamma yrBepxaeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

1poTokod Ne 8 ot «23» anpens 2020 r.

[Iporpamma nepepaboTana u A0MOIHEHA B COOTBETCTBHM ¢ TpeboBaHusiMu ®I'OC COO
[Iporpamma paccmotrpena Ha 3aceganun LMK cenbCKOXO3MHCTBEHHBIX CHELUATBHOCTEW H
CHEIHATBHOCTH «3eMEeJIbHO-UMYIIIECTBEHHbIE OTHOIIECHUS

npotokos Ne 9 ot «19» anpens 2021 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHud Y4eOHO-METOAMYECKOH KOMHCCHM IIEHTpa-KoJljelka
npukiaaabix kBanudukanuit ®I'bOY BO Muuypunckuii [AY

npotokod Ne 8 ot «21» anpens 2021 r.

[Iporpamma yTBepxaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA
npotokod Ne 8 ot «22» anpens 2021 r.

IIporpamma nepepaboTtaHa 1 JONOJIHEHA B cOOTBETCTBUHU ¢ TpeboBanusmMu GI'OC COO
IIporpamma paccmotrpena Ha 3aceganuu [[MK cenbCKOXO3MHCTBEHHBIX CHEIUATBHOCTEH H
CHELMAIIBHOCTH «3EMENBHO-UMYIIECTBEHHBIE OTHOIIECHUS»

npotokos Ne 9 ot «18» anpens 2022 r.

[IporpamMma paccMoTpeHa Ha 3acCeIaHuU y4eOHO-METOINYECKO KOMUCCHH IIEHTpa-KoJIIe1Ka
npukianseix kBanupukauui ®I'bOY BO Muuypunckuit FAY
npoTokoa Ne 9 ot «20» anpenst 2022 r.

[Iporpamma yTBepxaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA
npoTokoa Ne 8 oT «21» anpenss 2022 r.

[IporpamMma nepepaboTtana 1 JOMOJIHEHA B COOTBETCTBUU ¢ TpeboBanusimMu GI'OC COO
IIporpamma paccmoTpena Ha 3aceganuu LMK cenbcKOXO3SHCTBEHHBIX CIEHUAIBHOCTEH U
CTIEIUANTBHOCTH «3eMENbHO-UMYIIECTBEHHBIE OTHOIIICHHS

npotokon Ne 11 ot «16» utons 2023 r.
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[Iporpamma paccMOTpeHa Ha 3aceAaHnu Y4eOHO-METOAMYECKONH KOMUCCUH LIEHTPa-KOJUIeKa
npukiagaeix kBamudukanuii ®I'bOY BO Muuypunckuit [AY

npoTtokos Ne 11 ot «17» utons 2023 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA
npoTtokos NelO ot «22» uronst 2023 r.

[Iporpamma nepepaboTaHa u AOMOIHEHA B COOTBETCTBHM ¢ TpeboBaHusiMu ®I'OC COO
[Iporpamma paccmorpena Ha 3acemanun [IMK — celbCKOXO3SMCTBEHHBIX CIELUAIBHOCTEW U
CHELUAJIBbHOCTH «3€MEJIbHO-UMYIIECTBEHHbBIE OTHOUICHUS»

npotokoi1 Ne 9 ot «16» anpens 2024 r.

[IporpamMma paccMOTpeHa Ha 3aCeIaHUU y4eOHO-METOINYECKOW KOMUCCHH IIEHTpa-KOJIJIeIKa
npuknaaabix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

1potokod Ne 9 ot «17» anpens 2024 r.

[Iporpamma yrBepxaeHa Pemennem Y4eOHO-METOAMUECKOIO COBETA YHUBEPCUTETA

rpotokod Ne 8 ot «18» anpenss 2024 r.

Opurunain aomkeH xpanutbesi B [IMK cenbckoX03sHCTBEHHBIX CIIENUATBHOCTEN U CHIEIUATBLHOCTH
«3€eMeNbHO-UMYILIECTBEHHBIE OTHOIICHUS
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