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IHHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamma y4eOHOU mucuuiuimHbl «EcTecTBO3HaHWE» MpeAHa3HAYCHA s
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
35.02.16 DkcrutyaTamysi ¥ peMOHT CEIbCKOX035HCTBEHHOW TEXHUKHA U 000PYI0BaHHS.

Pabouass mporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpemgHero oo6Iero
o0Opa3oBaHUs, NPEIbIBISIEMbIX K CTPYKTYpE, COACPXKAHHIO U pe3ylibTaTaM OCBOCHUS Y4eOHOM
muctuiuineel - «EcTecTBO3HaHME», B COOTBETCTBHMM C PekoMeHJanusiMi TIO OpTaHU3aluu
MOJIy4EHHUsI CpeiHero oO0miero o0pa3oBaHMs B Mpeleiax OCBOCHHsSI 00pa30BaTEIbHBIX MPOrpaMm
cpeaHero npodeccuoHaIbHOTO 00pa3oBaHMs Ha 06a3e OCHOBHOTO OOIIEro 0Opa3oBaHHUS C YYETOM
TpeOoBaHul (enepalibHbIX TOCYJapCTBEHHBIX OOpPa30BAaTEIbHBIX CTAHAAPTOB U TMOJy4yaeMOu
npodeccun WM CIICNUATBHOCTH  CpeAaHero mpodeccuoHanpbHOro oOpa3oBaHus  (ITUCBMO
JlemaptamMeHTa TOCYJAapCTBEHHOM TMONUTUKH B cdepe MoArotoBku padouux kaapoB u [I1O
Muno6puayku Poccum ot 17.03.2015 Ne  06-259), ¢ yderom IlpumepHoit OCHOBHOM
0o0pa3oBaTeNpHOM MPOrpaMMBbI  CPEAHEro 00mero oOpa3oBaHMs, OJOOPEHHON pelieHueM
denepanbHOro y4e0HO-METOUYECKOTO O0BEIUHEHUS 0 00IIeMy 00pa30BaHHIO (MPOTOKON OT 28
utons 2016 r. Ne2/16-3).

Conepxkannie nporpammbl «EcTecTBO3HaHHME)» HAINPaBICHO HA JOCTHKEHHE CIIEAYIOIINUX
eneu:

® OCBOCHHE 3HAHWI O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpa U METO/ax
€CTECTBCHHBIX HayK; 3HAKOMCTBO C HamOoJiee BaKHBIMU HICSIMHU U JOCTHIKCHUSIMHU
€CTECTBO3HAHMS, OKa3aBIIMMHU OINpEACISAIONIee BIUSHUE HA DPA3BUTHE TEXHUKU U
TEXHOJIOTHI;

® OBJIQJICHHE YMEHUSMHU NMPUMEHATH IMOJYYCHHbIE 3HAHUS Al OOBSCHEHUS SBICHUIA
OKPYXXAIOIIer0o MHUpa, BOCIPHUATHS HWHPOPMAIMH ECTECCTBCHHO-HAYIHOTO U
npo(ecCHOHANFHO ~ 3HAYUMOTO  COAEPIKAHMs; Ppa3BUTHE HWHTEIIEKTYalbHBIX,
TBOPUYECKUX CIIOCOOHOCTEH M KPUTHYECKOTO MBIIUICHUS B XOJe MPOBEICHUS
MPOCTEHIINX HCCIEeOBaHUM, aHalW3a SBJICHHM, BOCIPHUATHS W HHTEPHpPETAIUU
€CTECTBEHHO-HAyYHOU MH(OpMaLINH;

e BOCNHTAaHHE YOEXKJICHHOCTH B BO3MOXXHOCTH TIIO3HAHUS 3aKOHHOW TPUPOIBI H
UCIIONIb30BaHUsl JOCTH)KCHUN €CTECTBEHHBIX HAyK IJIsl Pa3BUTHS [MBWIM3ALUUA U
MOBBIIIICHUS KAYeCTBA KU3HU;

® TPUMEHEHHE eCTECTBEHHO-HAYyYHBIX 3HAaHUN B MPO(PECCHOHAIBHON JESITENLHOCTH U
MOBCEIHEBHON JKM3HM Il oOecreueHuss Oe30MacHOCTH JKU3HENEATEIbHOCTH;
IPaMOTHOTO HCIIOJIb30BAHHUS COBPEMCHHBIX TEXHOJIOTHUH; OXpaHBI 3JI0POBBS,
OKPYXKAarOILEeH Cpebl.

OBIIAA XAPAKTEPUCTUKA YYEFHOU JUCIHUATNIJIMHBI «KECTECTBO3HAHUE»

EcTtecTBO3HaHME — HayKa O SIBJICHMSIX M 3aKOHax Npupojsl. COBpEMEHHOE €CTECTBO3HAHUE
BKIIFOYA€T MHOXKECTBO €CTCCTBCHHO-HAYUYHBIX OTpaCJ'IeI\/’I, U3 KOTOPBIX Hanboliee BaXHLIMHA
ABNAIOTCS  (u3uka, Xumuss W Ouosyorus. OHO OXBaThIBAE€T IIMPOKUH CHEKTP BOIPOCOB O
pa3HOOOpa3HBIX CBOMCTBaX OOBEKTOB MPHUPOJBI, KOTOPHIE MOXHO paccMaTpUBaTh KaK €IUHOE
LEJIoe.

EcTecTBeHHO-Hay4YHbIE 3HAHUS, OCHOBAHHbIE HA HUX TEXHOJIOTMH (OPMHUPYIOT HOBBIH 00pa3
KHU3HU. BBICOKOOOpPa30BaHHBIN YEIOBEK HE MOXKET IUCTAHIMPOBATHCA OT (DyHIAMEHTAIbHBIX
3HAaHUH 00 OKpYXKalIlleM MHUpe, He PHUCKYS OKa3aTbCsl OECHOMOIIHBIM B TNPOQEeCcCCHOHAIBHOM
ACATCIIbHOCTH. JIro6oe NEPCICKTUBHOC HAIIPABJIICHUC ACATCIIBHOCTH YCIIOBCKA ITPAMO NI KOCBCHHO
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CBSI3aHO C HOBOW MaTepuanbHOW 0a30i M HOBBIMU TEXHOJIOTHSMH, M 3HAHHE UX E€CTECTBEHHO-
HAy4YHOU CYIIHOCTH — 3aKOH ycIexa.

EcrtecTBO3HAaHME — HEOThEMIIEMasl COCTABJISIONIAS KYJIbTYPBI: OMpPENeNsis MUPOBO33pPEHUE
YesioBeKa, OHO MPOHHUKACT U B TYMaHUTApHYIO cepy, U B OOLIECTBEHHYIO KHU3Hb. ParioHanbHbIN
€CTECTBCHHO-HAYYHBI METOJ, C(HOPMHPOBABIIMIICS B paMKaX €CTECTBEHHBIX HayK, 0Opa3yeT
€CTECTBCHHO-HAYyYHYIO0 KapTHHY MHpa, HEKoe 00pa3Ho-puiocodhckoe 0000mEeHne HaydHBIX
3HAHUM.

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

XuMHs — HayKa O BEIIeCTBaX, UX COCTaBe, CTPOCHHUH, CBOMCTBAX, MpoIleccax MpeBpalieHus,
WCIOJIb30BAaHUN 3aKOHOB XWMHH B TPAKTUYCCKOW JEATEIBHOCTH JIOACH, B CO3JaHUM HOBBIX
MaTepUasoB.

buosnorust — cocraBHast 4acTh €CTECTBO3HAHUS. DTO HayKa O KMBOM npupoje. OHa u3ydaer
PacCTUTENbHBIN, )KUBOTHBIM MUDP U YEJIOBEKA, UCIIOJIb3Yys KaK COOCTBEHHbIE METO/IbI, TAK U METOJIbI
JIPYTUX HAyK, B YaCTHOCTH (HM3WKH, XMMHUHW U MaATCMATHKHU: HAOIOJCHUS, JKCIEPUMEHTHI,
WCCJIEIOBAHMS C TIOMOIIbIO CBETOBOTO U 3JIEKTPOHHOTO MHKPOCKOIA, 00pabOTKY CTaTUCTHYECKHX
JAHHBIX METOJAAMH MAaTEMaTHYeCKOW CTAaTHUCTHKU W Jp. BUOJIOTHS BBISBISET 3aKOHOMEPHOCTH,
MIPHUCYIINE KU3HU BO BCEX €€ MPOSIBICHUAX, B TOM YHCIE OOMEH BEIIECTB, POCT, Pa3MHOXKEHHE,
HAaCJEACTBEHHOCTh, K3MEHUYNBOCTb, YBOJIIOIIUIO U JIP.

B uentpe-xomnemke npuxiagaeix kBanudukanuin I'bOY BO Mwuuypunckuii ['AY,
peanu3yronieM 00pa30BaTEIbHYIO MPOrpaMMy CpEIHEro OOIIero o0pa3oBaHUs B Mpejaeiiax
ocBoerust OIIOIT CITIO na 6aze ocHOBHOro oOmiero oopazoBaHus mo crneruanbHocTH 35.02.16
OKcIuTyataiiss ¥ PEMOHT CEIIbCKOXO3SHCTBCHHOW TEXHUKM ¥ OOOpYHOBaHUS, H3ydaeTcs
UMHTErpupoBaHHas yueOHas aucuuimimHa «EcTecTBo3HaHue», BKJIIOYAlOIIas [Ba pasfena,
o0aarone OTHOCUTEIBHON CaMOCTOSTEIIbHOCTBIO U IEIIOCTHOCTBIO — «XUMHUS», «BHoIoTHs» -
YTO HE HAPYIIAET MPUBBIYHYIO JIOTHUKY €CTECTBEHHO-HAYUYHOTO 00pa30BaHUs 00y4aeMbIX.

EcrecTBOo3Hanme n3yuaercs Ha 6a3oBoM ypoBHe PI'OC cpennero obiiero oo6pazoBaHus.

3aMeTHOe MECTO B COJEp’KaHWU TUCIUILUIMHBI 3aHUMaeT y4eOHBIH MaTepual, HE TOJIBKO
(hopMHUPYIOIUH €CTECTBEHHO-HAYYHYIO KApTUHY MHUpa Yy OOy4Yaromuxcs, HO W PACKPBIBAIOIIUIT
MPAKTUYECKOE 3HAYCHHE E€CTeCTBEHHO-HAYYHBIX 3HAHHUU BO BceX cdepax KHU3HU COBPEMEHHOTO
oOmiecTBa.

B nemom yuebHas aucuumiuHa «EcTecTBO3HaHUE», B COJEPKaHUU KOTOPOH BeIyIIUM
KOMITOHCHTOM  SIBIIIIOTCS HAYYHBIE 3HAHWS W HAy4YHBIE METOJBI IMO3HAHUS, II03BOJIICT
chopMUpPOBaTh y 00YJAIOMIMXCS IIETOCTHYIO €CTeCTBEHHO-HAYYHYIO KapTUHY MUpPA, TPOOYIUTH Y
HUX SMOIMOHAIBHO-IICHHOCTHOE OTHOIIEHUE K WM3y4aeMOMY MaTepHaily, TOTOBHOCTh K BEIOODPY
JCHCTBUI OMpEeNeNeHHON HampaBIeHHOCTH, YMEHUE KPUTUYECKU OIIEHWBATh CBOM M UYXKHE
JEUCTBHUS U ITOCTYIIKU.

HuTerpupoBanHoe colepikaHne y4eOHON MUCIUIUIMHBI MO3BOJISET MPernoAaBaTeNssM XUMUN
1 OMOJIOTHH COBMECTHO OPTaHM30BaTh NM3yUEHNE €CTECTBO3HAHMS, UCIIOJIb3YsI HMEIOIITUECS YaCTHBIC
METOJIMKH MPETIOJaBaHusl.

N3yuenue obmeodpazoBaTenbHON yueOHONM aucuuIuinebl « EcTecTBo3HaHMe» 3aBepliaercs
MO/IBE/ICHUEM UTOTOB B (POpME TECTOBOTO KOHTPOJISI B IIEPBOM cemecTpe U TuddepeHIIpOBaHHOTO
3a4eTa BO BTOPOM CEMECTpPEe B paMKaxX MPOMEKYTOYHOW aTTeCTAlMKM OOydYaroIIMXCS B IMPOIIECCEe
ocoeHuss OIIOII CIIO mno cnemuansHocT  35.02.16  Okcmyaranuss W PEMOHT
CEJIbCKOXO03SCTBEHHOW TEXHUKH U 000pY/10BaHUS.

MECTO YYEFHOW JUCIHUILIVHGI B YYEFHOM IIJTAHE

VYuebOHas o0meobpazoBaTenbHas IUCIAIUINHA «EcTecTBO3HAHME) SIBIIAETCS
JIOTIOTHUTENBHON Y4eOHOM TUCIHHMIUIMHOW TO BBIOOPY M3 00s3aTENBbHON MpeAMETHOH o00macTu
EcrectBennpie Hayku PI'OC COO wu wusywaercs B obOmieoOpaszoBarenbHoM numkie [ITICC3
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cnenuanbHocTl  35.02.16 Okcrulyaranuss M PEMOHT  CEIbCKOXO3AWCTBEHHOM TEXHUKM U
obopynoBanus (6a30Bas MOATOTOBKA).

PE3YJIbTATBI OCBOEHHW S YYEBHOM JUCHUIIINHBI

OcBoenne coaepkanust yueOHOM nucuuruimHbl  «EctecTBo3Hanue» olecreynBaeT
JOCTIDKEHHE 00yUJaIOMIMMUCS CIEAYIOIUX Pe3yIbTaTOB:

JUYHOCMHBIX: - YCTONYUBBINA UHTEPEC K UCTOPUU U TIOCTHIKEHUSM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO I'OP/IOCTH 32 POCCUMCKUE €CTECTBEHHBIE HAYKU;

- TOTOBHOCTh K HPOJOJDKEHHIO 00pa3oBaHMs, MOBBIINICHUIO KBaMU(UKALUKA B HW30paHHON
npoeCCUOHATLHOMN IEATEIFHOCTH C UCTIOIb30BAHUEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHWE 3HAUMMOCTH KOMIIETEHLUH B 00JACTH €CTECTBEHHBIX HAYK JUIS
4eJoBeKa M OOIIecTBa, YMEHUE HCIOJIB30BATh TEXHOJIOTMYECKHE JOCTHKECHUS B 00JACTH XUMHH,
OMOJOTMM 7 TOBBIIIEHUS COOCTBEHHOTO HWHTEIJICKTYyaJlbHOTO pa3BUTHS B  BBIOpaHHOMN
npodeccnoHATLHOM IeATEIIBHOCTH;

- yYMEHHME NPOAHAIM3UPOBATh TEXHOTCHHBIC TIOCIEACTBUS MJS OKpYXKaIoIeH Ccpejsbl,
OBITOBO U POU3BOJCTBEHHOM JESITEIHPHOCTH YETIOBEKA;

- TOTOBHOCTb CaMOCTOSITENILHO J100BIBaTh HOBBIE /JIsi ce0s €CTECTBEHHO-HAYYHBIE 3HAHUS C
MCIIOJIb30BAHUEM JJISI ATOTO JOCTYITHBIX HCTOYHUKOB WH(OPMAIINH;

- yYMEHHE YIpaBIAThH CBOCH IMO3HABATEIbHOW JAEATEIbHOCTHIO, MPOBOAUTH CAMOOIICHKY
YpOBHSI COOCTBEHHOT'0 MHTEJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHHE BBICTpAaUBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAaHJE MO PEUICHUIO
00IIKX 3a/1a4 B 00JIACTH €CTECTBO3HAHMS;

MemanpeomMemHuulx:

- OBJIaJICHUE YMEHUSIMHU U HAaBBIKAMH PA3IUYHBIX BUJIOB IMO3HABATEIHLHOU JIESTEIBHOCTH IS
W3YYEHHUS Pa3HbIX CTOPOH OKPY)KAIOIIETO €CTECTBEHHOTO MUPA,

- IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMsI (HAOMIOEHUS, HAYYHOI'O SKCIEPUMEHTA) IS
W3y4YEHUsl Pa3IUYHBbIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI MHpA, C KOTOPHIMH BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MPohecCHOHAIBHOU cdepe;

- yYMEHHE ONpeneNnsTh Ield U 3aJadd JeATENbHOCTH, BBIOMpATh CpeACTBA AN HX
JOCTHKEHHS Ha TIPAKTHKE;

- YMEHHUE MCMOJIb30BaTh PA3JIMYHbIE WCTOYHUKU JJI1 TMOJIYYEHHS €CTECTBEHHO-HAy4YHOM
nH(}OpPMALIUY U OLIEHUBATh €€ JOCTOBEPHOCTH /ISl JOCTHXKEHHUSI TIOCTABJICHHBIX LeJIel U 3aa4;

npeomemmuuix:

- c()OPMUPOBAHHOCTH MPEICTABICHUN O IEJIOCTHOW COBPEMEHHOW €CTECTBEHHO-HayYHOMU
KapTUHE MUpa, IPUPOAEC KaK €IWHOW ILIEJIOCTHOM CUCTEME, B3aMMOCBSI3U UYEJOBEKA, MPUPOABI U
o011ecTBa, MPOCTPaHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHoii;

- BJaJieHWE 3HAaHUSAMH O HaumOoJee BaKHBIX OTKPBITUSAX U JOCTIKEHHUSX B 00JIaCTH
€CTECTBO3HAHMS, MOBJIMSABIIUX Ha 3BOJIOLUIO MPEICTABICHUN O MPUPOJE, HA Pa3BUTHE TEXHUKU U
TEXHOJIOTHII;

- ¢c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSITh €CTECTBEHHO-HAYYHBIC 3HAHMS TSI OOBSICHEHUS
OKpY’KalOIIMX SIBICHUH, COXpaHEHUS 370pOBbs, OOecreueHus: Oe30MaCHOCTH JKU3HEIEATEIbHOCTH,
OepeXKHOr0 OTHOILIEHUS K MPUPOE, PAllMOHAIBHOIO MPUPOIOIOIBb30BAHUS, @ TAKXKE BBIMOIHEHUS
POJU TPAMOTHOTO TOTPEOUTENS;

- ¢(OpMUPOBAHHOCTH MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAHUS MPUPOJIBI U CPEACTBAX
M3y4eHUsT MeraMmmpa, MakKpoMHUpa W MHUKPOMHpPA; BIAJICHUE NPUEMAMH E€CTECTBEHHO-HAYyUHbBIX
Ha0JII0/IEHUH, ONBITOB, UCCIEI0BaHUN U OLEHKU JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB;

- BJIa/ICHHE MOHSATUHHBIM anmnaparoM €CTECTBEHHBIX HAYK, MO3BOJISIIOLIUM I103HABaTh MUP,
y4acTBOBaTh B JMCKYCCHSAX IO €CTECTBEHHO-HAyYHBIM BOIPOCaM, HCIIOJIb30BaTh pa3IHyYHbIC
WUCTOYHUKA WHGOPMAIMK i TOJATOTOBKA COOCTBEHHBIX pPAa0OT, KPUTHYECKH OTHOCUTBCS K
coobmenusMm CMU, coneprkamum HayIHYI0 HHPOPMAIIHIO;
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- c()OpMUPOBAHHOCTh YMEHHUI MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
Ka)KJIOTO YeJlOBEeKa HE3aBUCHUMO OT €ro npodeccuoHalbHON AESITeNbHOCTH, pa3iuyaTh (DakThl U
OLICHKH, CPABHUBATH OIICHOYHBIC BBIBOJIbI, BUAECTh HMX CBS3b C KPUTEPUSIMH OLIEHOK U CBS3b
KPUTEPHUEB C OINPEJEICHHON CUCTEMOM LIEHHOCTEM.

COJAEP)KXAHUE YUEBHOM JUCHUITIUHBI
OBIIASI U HEOPITAHUYECKAS XUMUSL
BBenenue

XnMHYecKasi KapTMHAa MHpPa KAaK COCTaBHAas 4acCThb €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA.
Poinb xuMum B ®KHU3HU COBpeMEHHOT0 olmiecTBa. [IpuMeHenne JOCTHKEHH COBPEMEHHON XUMUH B
IyMaHUTapHOH cdepe nesTenpHOCTH 00I1ecTBa. XUMUYECKOE CO/IepKaHNe YyueOHON AUCHUIUINHBI
«EcTecTBo3Hanue» npu ocsoenuu cneruanbiocreid CIIO.

OcHOBHbIE IOHATHUS U 3aKOHbI XUMHH

[Ipenmer xummuu. BemectBo. Atom. Moiekyna. XUMUYECKUI 3J€MEHT U (OPMBI €ro
cymiectBoBaHusl. [IpocTeie U Cl10KHbBIE BEILIECTBA.

Jemoncmpavyus

HaGop mozeneit aroMoB 1 MoJiekyJ1. Mi3mMepeHue BelecTna.

OcHoBHblE 3aKOHBI XMMHMHM. Macca aToMOB U MojeKyJd. OTHOCUTENbHbIE aTOMHAas U
MoleKyisipHass Maccsl. KosnmuectBo BemiectBa. Ilocrosinnas ABoraapo. MoisipHas macca. 3akoH
ABoraspo. MonspHbIii 00bEM Ta30B.

KonuuecTBeHHbIE H3MEHEHHMs B XHMHUM KaK YacTHBIM clydall 3aKOHOB II€pexoja
KOJIMYECTBEHHBIX M3MEHEHHMH B KaudecTBeHHble. M. B. JIOMOHOCOB — «IE€pBBII PYCCKHUI
yHUBepcUTET». MiurocTpanyu 3aKOHa COXpaHEHUs MAaCcChl BELIECTBA.

Jlabopamopuvle u npakmuuecKkue 3aHAmMu

Pacuersl kosMuecTBa BellleCTBA

IHepuoauyecknii 3axkon u Ilepuoanyeckasi cucreMa XMMHYECKHUX 3JIEMEHTOB
. U. MenaeneeBa

Otkpeitue Ilepuonnueckoro 3akoHa. Ilepmoamueckas cucteMa XUMHYECKHX 3JIEMEHTOB
. N. Menneneesa. 3Hauenue [lepuonndeckoro 3akoHa u [lepuonndeckoil cucTeMbl XMMHUYECKHUX
anemenToB J[. 1. MenzeneeBa s pa3BUTHS HAyKW U IOHUMaHUS XUMHUYECKOM KapTUHBI MHUpA.

Jemoncmpayusn

Paznuunsie ¢popmel [leproanueckoii cucrembl xumuueckux snemenTos /1. . Menneneesa.

Crtpoenue BemecTBa

KoBanentHast cBsA3b: HenosisipHas W monsipHas. MonHas cBsi3b. KaTHOHBI W aHHMOHBI.
Meraunueckas cBsi3b. BogopoiHas CBS3b.

Hemoncmpavyus

OOpasmpl  BemiecTB M MaTepuaioB C Pa3IUYHBIMH THUIIAMH XHUMHUYECKOH  CBSI3H.



Bona. PacTBops!

Hemoncmpayusn

Bopa B nmpupone, ObITy, TEXHUKE M Ha MPOU3BOACTBE. DU3HUECKUe 1 XUMHUECKUE CBONCTBA
COCTOSIHMS B APYTO€.
Pusnyeckue

BOJBI. OHpeCHeHI/Ie BOJIBI. AFpeFaTHBIe COCTOSAAHUA BOABI U €€ MEPEXOAbl U3 OAHOTO arpe€rarHoro

CBOMCTBA BOJbI: IMOBCPXHOCTHOC HaTsAXKCHUC, CMadYuBaHUC.

XuMHuUyecKHue peakunu

[TousiTne o Xxumuyecko peakiuu. Tumbl XuMuUydeckux peakiuuid. CKOpOCTh peakiuu M
(akTOpbI, OT KOTOPHIX OHA 3aBUCHT.
Hemoncmpayuu

XUMHYECKUE PEAKIIUHU C BbIICIEHUEM TEIJIOTHI.
Jlabopamopnusle u npaxmuyecKkue 3aHAMUA

Peakiiuu oOMeHa B BOJHBIX pacTBOPaX JIEKTPOIUTOB

Heopralmqeclme COCIMHCHUA

Kinaccudukanusi Heopranuveckux coeIuMHeHUl M uX cBoicTBa. OKCHUIBI, KHCIIOTHI,
OCHOBAHUSI, COJIH.

Ilousitue o ruaposuse coJseil. Cpena BOJAHBIX PACTBOPOB COJICH: KHCIas, HEUTpaIbHAasl,
mesiouHas. Bonopoausiii mokasarens pH pactBopa.
raJloreHoB.

Metamnbl. O0mue Gpr3nuecKue U XUMAYECKUE CBOMCTBA METAJIIIOB.

HemeTaniabl. O6H_[8.SI XapaKTCPUCTHKA TJIABHBIX MNOATPYHIl HEMCTAJUIOB Ha MPHUMEPC

Baxueiiline coeAMHEHUsT METaUIOB M HEMETAUIOB B MPUPOAE M  XO3SMCTBEHHOMU
OCATCIIBHOCTH YCJIOBCKA. MCTaJ'IJ'II)I, CIIJIaBbl, COCIMHCHUA METAJIJZIOB B TECXHUKCE.
Hemoncmpayuu

B3aumoneiicTBue MeTayuioB ¢ HeMeTaslaMd (LIMHKa € CEepoil, alloMUHUS C HOAOM),
pacTBOpaMHU KHUCIOT M Ienodedl. ['opeHne MeTansaoB (LMHKA, JKele3a, MarHus) B KHUCIOPOJE.
B3anmopeiicTBre a30THOM M KOHUEHTPUPOBAHHOW CEPHOM KHUCIOT C Me/bl0. BoccTaHOBUTEIbHbBIE
CBOMCTBA METAJLJIOB.

Jlabopamopuvle u npakmuyecKkue 3aHAMUA
I'mpponus cosiel pa3nuyHOro TUIIA

BzaumopeiicTBre METaIIOB ¢ paCTBOPaMHU COJIEN

OPTTAHMYECKASA XUMMUA

Opranuveckue coeMHEHMsI

OcHoOBHbBIE MOJI0:KEHUsI TEOPUM CTPOEHHMS] OPraHUYecKUX coeluHeHuii. MHoroobpasue
OpraHMuecKux coeauHeHui. Ilonarue nzomepun.

Yraesonopoasl. [IpenensHbie 1 HENMpeAeIbHbIE YIIIEBOAOPOAbI. Peaknus moaumepu3anni.
[IpupoaHbIE HWCTOYHMKH  YIIEBOAOPOAOB. YTIJIEBOAOPOABI KAK OCHOBA MEXIYHAPOIHOIO
COTPYIHUYECTBA U BaXKHEUIINN NCTOYHUK popMupoBaHus Oromkera PO.

Kucaopoaconep:xamme OpraHuYecKue BellecTBa. IIpencraBurenn
KHUCJIOPOJCOAEPKAIINX OPraHUYECKUX COCAUHEHHI: METUJIOBBIA M ASTUJIOBBIA CIHPTHI, TJUIIEPHH,
yKcycHast KucioTa. JKupbl Kak CIOXHbIE 3(UpPbL. AJKOTOJIM3M U €ro posib B JKU3HU OOIIECTBA.
VYTIeBoibl: TIII0K03a, Kpaxmal, LeJUTr03a.



A3oTcoepikaniue OpPraHu4YecKue CcoeJUHeHHs. AMWHBI, AMHHOKHCIOTHI, OCJKH.
Ctpoenue u 6uosnornyeckas pyHKIUs OCIKOB.

Hemoncmpayuu

[Tomyuenue 3TUIIEHA U €r0 B3aUMOJCHCTBHE C PacTBOPOM IE€pMaHraHaTa Kajusi, OpOMHOMN
BOJIOM.

KauecTBeHHas peakuus Ha TIIALEPUH.

LIBeTHBIE peakuu OEIKOB.

Ilnacrmacesl m  BoJgokHa. [loHsaTne o 1mIacTMaccax M XMMHMYECKUX  BOJIOKHAX.
HatypanbHble, CHHTETUYECKHE U UCKYCCTBEHHbIE BOJIOKHA. [IpuMeHeHne MoNMMepoB B TEXHHUKE.

Jlabopamopuvie u npakmuueckue 3anamus

XHUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI

L{BeTHbIC peakiuu OenkoB. JlenaTyparus O0eiaxoB

O3HAaKOMJIEHME C CHHTETMYECKMMM M HCKYCCTBEHHBIMHU IIOJUMEpPAMH, XMMHUYECKUMHU
BOJIOKHaMHU.

XuUMHuA 1 )KU3Hb

XuMHSI W OpPraHu3M 4YeJIOBeKa. XHMHUYECKHE OJJIEMEHThl B OpraHU3ME YeJOBEKa.
Oprannueckue W Heopranuudeckue BemniecTBa. OCHOBHBIC KU3HEHHO HEOOXOAUMBIE COCHMHEHUS:
OeNKH, YrIIeBOAbI, )KUPbl, BATAMUHBI. YTIIEBOAbl — IJIaBHBIA MCTOYHUK SHEPTUU Opranuisma. Poib
KUpPOB B opraHu3me.  XOJECTEpPUH W €ro  pojib B 3J0pPOBbE  YEIOBEKA.
MunepanbHbIe BENIeCTBa B MPOIYKTaX MUTAHUS, MUIIEBbIe J0o0aBku. COaTaHCUPOBAHHOE TUTAHHUE.

Xumuss B ObITy. Boma. KauectBo Bompl. Moromme u uuctsmme cpencrsa. [IpaBuia
0e30macHOi pabOThI CO CPEICTBAMU OBITOBOW XUMHUHU.

Ponp XxuMHuecKMX 3JIEMEHTOB B JKM3HHM pacTeHUi. Y o0peHus. XUMHUYECKHUE CPEJCTBa
3allUThl PACTEHUH.

BHOJIOI'UA

buojiorusi — COBOKYIHOCTh HAYK 0 KMBOM npupoae. Meroabl HAy4YHOr0 MO3HAHUSA B
onosiorumn

Kupas npupoja kak 00beKT U3ydeHus: 6rosoruu. MeTosl ucciaen0BaHus JKUBOM MPUPOIbI
B O6uonorun. OCHOBHBIE MPU3HAKH KUBOro. CHcTeMHasi opranuzanus xkuBoi mMatepuu. [lonstue o
CTPYKTYPHBIX YPOBHAX.

Hemoncmpayuu

Mertoanl uccieIoBaHus B OMOJIOTHH.

CTpyKTypHBIE€ €UHULIBI OPTAHU3Ma YEJIOBEKA.

CTpyKTypHbBIE €TUHUIIBI PACTEHUS.

[IpoBenenue pa3apakeHust y TUIPHI.

buonornyeckue cucTeMbl pasHOToO YpOBHA: KIICTKA, OPraHu3M, IOIIYJIALUSA, S3KOCHUCTEMA,
ouocdepa.

Kiaerka

Crpoenne u pyHknum Kjaerku. [{utonorus kak Hayka. OCHOBHBIE ITOJIOKEHUS KIETOYHOU
teopuu. KieTka — cTpyKkTypHO-()yHKIIMOHANIbHAS (dJIEeMEHTapHas1) €IMHUIIA KU3HHU.

[IpokaproTBl W 3yKapHOTHl — HU3ILIME M BBICIINE KJIETOYHbIE OpraHu3mbl. OcoOEHHOCTH
CTpOoeHHs KJeTOK Oaktepuil. OOmias xapakTepuCTHKa CHHE-3eJIeHbIX Bojopocieil. OcobeHHoCTH
cTpoenusi BupycoB. bakrtepuodaru. boprba ¢ BupycHsiMu 3a6oneBanusimu (CITUJ u np.)
CtpykTypa u cBOiCTBa muTOIIa3Mbl. CTpoeHHE KIETOYHBIX 000s0uek. DaronuTo3 U MAHOLUTO3.
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OOu1re opraHou bl KJIETKU: cTpoeHue U pyHkiuu. CTpoeHne U GyHKIUH spa B kietke. CTpoeHue
U QYHKIIUH XPOMOCOM.

XuMn4yeckass OpraHu3anusi KJIeTKH. XUMUYECKHUE 3JIEMEHTHl KJIeTKu. OpraHudeckue u
HEOpraHWYECKHUEe BeIIeCTBa KIETKU. 3HayeHHe BOAbl B KieTke. [loHsTHE TruApodUIbHBIX U
ruIpoOOHBIX BEIIeCTB. benku, yriieBoabl, JIMMUIbI, HYKICHHOBBIC KUCIOTHI H UX POJIb B KIIETKE.
Crpykrypa 6enkoB. Ctpoenne JIHK um PHK. Permukanms JIHK. IIpuHiun xoMIieMeHTapHOCTH.
I'en. Kon /IHK.

Hemoncmpayuu

Cxema cTpoeHUS KIIETKH.

PactutenpHas kieTka.

CuHe-3enéHble BOJIOPOCIIH.

CtpoeHue KIETOK MPOKApUOT U FYKapUOT.

MemOpaHHbIe 1 HEMEMOpaHHBIC OPTAHOU B! KICTKH.

Snpo.

®aronutos. [InHOIMTO3.

CtpoeHue Bupyca.

bakrepuodar.

XUMUYECKUE IIEMEHTHI KIETKH.

CopeprkaHre OCHOBHBIX XUMUUYECKHUX BEIIECTB B KJIIETKAX PACTCHUN U KUBOTHBIX.

Heopranunueckue BemiecTBa KJIETKH.

CopepxaHue BOJbl B Pa3IMYHBIX OPraHU3Max U OpraHax.

Yraesoasl. DyHKIUU YIIIEBOJOB.

D yHKINH JTUITUIOB.

CtpoeHue u CTpyKkTypa Oenka.

Henatypanus Oenka.

OyHKINH OEKOB.

Crpoenue monexkyn JIHK u PHK.

[Ipouecc perukaunu JJHK.

IIpuHIMIT KOMILIEMEHTAPHOCTH.

OmnpeneneHne aMUHOKHUCIIOT 110 TEHETUYECKOMY KOJy.

Jlabopamopnvle u npakmuyecKkue 3aHaAmus

CpaBHEHHE CTPOEHUS KJIETOK PACTEHUH U )KMBOTHBIX 110 TOTOBBIM MUKpPOIIpENapaTam.

W3ydeHue CTpoeHHs pacTUTEIIbHOM KIETKH.

N3zyuenue ¢popm OakTepuil 0] MUKPOCKOIIOM.

Omnpenenenye HalIU4us yIJI€BOJOB U OEJIKOB B KJIETKAX.

Opranusm

OO0MeH BellecTB M NpeBpallleHHe 3HepruM B KJjeTke. CyllHOCTb, TUIBI U (PYHKUIUU
obmeHa BemiecTB. [Inactuyeckuii u suepreruyeckuii oomeH. Poib AT® B xu3nu kietku. CuHres
AT®. Drarmbl 2HEPreTHIECKOro 0OMEHa: MUIIEBapEHHE, TIIMKOIN3, IbIXaHHE.

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

Tunbel mutanus KuBbIX opranu3MoB. dortocuHTe3. [Iporiecchl cBEeTOBOW U TEMHOBOH (a3s.
XeMOCHHTES.

@DopMbI Pa3MHOKEHUSI OPraHM3MOB. [[eleHre KIETKM — OCHOBA POCTa, Pa3MHOKEHHUS U
pa3BuTHs opraHu3MoB. IlonsTe u ¢opmbl pazMHOXKeHHsT opraHu3MoB. ITomoBoe u OGecrmornoe
pa3MHOXkeHue. Turbl 0ecrosoro pa3MHOKEHHUS.

Meiioz. O6pa3oBaHue MOJOBBIX KIIETOK, OIJIOAOTBOPEHHUE M €r0 OMOJIOTHYECKOE 3HAYCHHUE.
3HaveHue Meio3sa.



HNuauBuayanbHoe pa3BuTHe OpPraHm3moB. [loHsTe ©  mepuoasl  OHTOrEHE3a.
DOMOpHUOHaANBHBINA 3Tanm oHTOoreHe3a. OCHOBHbBIE CTaJAUU SMOPHOHAIBHOTO PAa3BUTHUSL KUBOTHOTO
opraam3ma. [TocTaMOprOHATBHOE Pa3BUTHE JKUBOTHBIX.

IIpuunHbI HapyLIEHUH B pa3BUTUU OPraHU3MOB. PenpoayKTUBHOE 310pOBbE.

OcHoBHbIe NOHATHSA TeHeTHKH. OOIME TMPEACTAaBICHUS O HACICACTBEHHOCTH |
n3MEHYMBOCTH. [.MeHzenbs — OCHOBOIIOJIOKHUK T'€HETHUKU. |'€HeThueckass TEpMHUHOJIOTHS H
CUMBOJIMKA.

OCHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH. 3aKOHbI T€HETUKH, YCTAHOBJICHHbIE |
Menaenem: nepBblid, BTOpOM, TpeTuid 3akoHbl Menpaens. ['MOpuaoIoruyeckuii MeToa W3y4deHus
HACJIEICTBEHHOCTH. MoHOruOpuaHOe ¢ JUTHOpUIHOE CKpellMBaHHWEe. [ OMO3UrOTHBIE U
TETEPO3UTOTHBIE OPTAHU3MBI.

[IpomexyTOUHBIN XapaKTEP HACIEIOBAHUS.

['umoTe3a 9UCTOTHI TaMET U €€ IUTOJIOTHYeCKOoe 000CHOBAHHUE.

AHanmu3upyolee CKpeuuBaHue.

B3aumopeiictBue renoB. I'eneruxa mona. 3akoH T. Moprana. CuemieHHOE ¢ TOJIOM
HacienoBaHue. MeToAbsl HM3yueHUs HACIEACTBEHHOCTH denoBeka. HacnenctBennble 0olie3HH
YEJIOBEKA, X TMPUYUHBI U TPOPHIAKTHKA.

OcHOBHbIE 3aKOHOMEPHOCTH U3MEHYUBOCTH. MoaudukalnoHHas U3MeHYuBOCTh. Hopma
peakuuu. YnpapieHUe JOMUHUPOBAHUEM.

HacnenctBeHHass wiM MyTalMOHHAs W3MEHYMBOCTh. THIBI MyTalMil IO YPOBHIO HX
BO3HUKHOBEHMSI: TOYEUHBIE, XPOMOCOMHBIE, TEHOMHBIE MyTanuu. CBOWCTBa MyTalHil.
CoMaruueckue MyTaluH.

3aK0H TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHON U3MEHYMBOCTH.

Ionsitue m Meroabl cejekunu. Cenekuus Kak Hayka. 3aJadyd COBPEMEHHOM CEJIEKLIHH.
OcHOBHBIE METOJBI CENeKIUU: OTOOp, rudpuam3anus. Yuenue H.M. BaBunmoBa o meHTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyIbTyPHBIX PaCTCHUH.

buorexHonorus, ee TOCTHXKSHUS U TIEPCIIEKTUBBI Pa3BUTHA.

Hemoncmpayuu

Metabonu3m.

Cxema cTpykTypsl MosieKyssl ATO.

Tpanckpunuus.

Tpancnsauus.

ABTOTPOdBI U TETEPOTPOPHI.

DoTOCUHTES.

CrtpoeHue XJIopoIuiacra.

HuTeHcuBHOCTH (DOTOCHHTE3a B Pa3HBIX CIIEKTpaxX CBETA.

CrocoOnI ieneHust KJIETKH.

KieTouHbIil UK.

MwuTo3.

Tunel pa3sMHOXKEHHUS.

CniocoOb1 6ecrosoro pa3MHOKEHHS OPTaHU3MOB.

BereraruBHoe pa3MHOKEHUE LIBETKOBBIX PACTECHUM.

JIBOIiHO€E OIUTOJOTBOPEHUE Y PACTEHU.

O0pa3oBaHre OJIOBBIX KIETOK.

Meiios.

DTanbl OTUIOJOTBOPEHUS.

DOMOpHOHATBHBIN MTEPUOJT OHTOTEHE3a.

CxoncTBO cTaauii SMOPHOHATBHOTO Pa3BUTHUS TTO3BOHOYHBIX.

Tumbl TOCTAMOPHOHAIEHOTO Pa3BUTHS KUBOTHBIX.

CHUMBOJIBI, UCIIOJIB3YIOIIMECS B TEHETHKE.

KonTpacTtHble npu3zHaku ropoxa, uydasmmuecs I'. Mennenem.
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MoHorubpuaHoe U AUTHOPUTHOE CKPEIIMBAHUS.

HacnenoBaHue ¢ MOJHBIM CLETJICHUEM T'€HOB.

Mymika npo3odunia.

HacnenoBaHue npu3HaKOB IpU KOMIIJIEMEHTAPHOM B3aUMOJICHICTBUU I'€HOB.
ITonumepHOE B3aUMOICUCTBUE TEHOB.

Turb XxpOMOCOMHOT0 ONpEIEeeHUs IoIa.

Omnpenenenue nosa y 4ejioBeKa.

binuzHens!.

['eHeTHUECKME METOIBI M3yUCHHS YETIOBEKA.

Jlabopamopnuie u npakmuueckue 3aHAMUA

N3yueHne nociaenoBaTeIbHOCTH (pa3 MUTO3a B KJIETKaX KOHYHMKA KOPHSA JTyKa.
Pemenue 3a1au Ha MOHOTMOPUIHOE CKpPEIIIMBAHUE.

Pemienue 3a1a4 Ha AUTrHOPUIHOE CKPELIMBAHUE.

BbIsiBIIeHNE CTATUCTUUECKUX 3aKOHOMEPHOCTEH MOJU(PUKALIMOHHON U3MEHYMBOCTH.

Bun

Teopusi 3BoronMH. OBontouuMoHHOe yueHue Y. JlapBuHa, €ro NpeANOCHUIKH.
[IpakTnueckoe 3HaueHue napBuHU3Ma. lloHATHe M BuABl UCKyccTBeHHOro otbopa. Ilonstue u
JBIDKYILUE criibl 3BosonMu. @opMel 60pbOBI 3a cyniecTBoBaHue. EcTecTBeHHBIN 0TOOp: NOHATHE U
¢dopmbl. Ponb 3BONIOIMOHHOTO Y4eHUS B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KAapTUHBI MUDA.

Muxkpo- u Mmakpo3Bosonus. Konuennus Buia, ero KpuTepuu U cTpykrypa. Ilonmymsanms —
CTPYKTYpHasi €IUHMIA BUIA U 3BOIMIOLMU. CYIIHOCTh MUKPOABOJIIOLMU M THIIBI BUJ00Opa30BaHuUs.
Huseprenius. CylmHOCTP MakKpOdBOJIIOIMM W €€ JoKa3arenbcTBa. [IpucnocoOneHHOCTh —
pe3yabTaT  €CTECTBEHHOro oTbopa, ee  MHorooOpaswue. OTHOCUTENBHBI  XapakTep
MPUCTIOCOOIEHHOCTH.

['maBHBIC HaNpaBlIEHHs] SBOJIIOLMU OPraHMYECKOro Mupa: apomMopdos, uaAHoajanTanus,
oO1as JereHepanus.

buonornueckuit mporpecc u Ouonoruueckuil perpecc. Kiaccudukamus opraHu3MoB.
Taxconsl. Cuctemaruueckue rpymnmnsl. KonBeprenuus.

Pa3nu4yHble B3rJsiAbl HA MPOMCXOKICHUE KU3HH Ha 3emule. [ Mnores3sl IpOUCXOXKIACHUS
xu3Hu. [logpasnenenue ncropun 3emMiu Ha 3pbl U IEPUOJIBI.

AnTponorene3. IlonoxxeHue uyenoBeka B CHCTEME JKMBOTHOIO Mupa. JlokazarenbcTBa
pOACTBa 4eEJIOBEKa C MIEKONUTAOIIMMM  >KMBOTHBIMHM. HampaBiieHHsI 3BOJIIOIMM 4YEJIOBEKa.
JiBmxymue cuisl aHTponioreHesa. [lonarue yenoBeueckoil pacel. TUIIBI pac yesloBeka.

Hemoncmpayuu

I"'oMostornyHbIe Oprabl y )KMBOTHBIX U PACTEHUM.

ApXeonTepuKc U ero OTIe4YaToK Ha KaMHe.

OBOJIIOLMOHHOE PAa3BUTHE OPraHUUYECKOTO MUpA.

Apomopdo3bl y pacTeHUH.

OcHoBHble nonoxenus teopun Y./Japsuna.

®opmbl 60pHOBI 32 CYIIIECTBOBAHHUE.

CocHBI B 0IHOBO3PACTHOM JIECHOM HAcCaX/I€HUU.

VYrpoxaroiiye no3bl y pa3IndHbIX KUBOTHBIX.

MuMuKpus ¥ IOKpOBUTEIBCTBEHHAS OKpAcCKa.

Mopckoit KOHEK 1 UTriIa-pbida B 3apOCIIsIX PACTEHUH.

MexaHu3M IeHCTBUSL ECTECTBEHHOTO 0TOOpA.

@DopMBbI ECTECTBEHHOT'O 0TOOpA.

CoBpemeHHas Teopus IBOJIIOLNH.

OneMeHTapHbIe (PaKTOPHI BOJIIOLUH.
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JluBeprexuusi.

Kpurepun Buna.

['eorpaduyeckoe B11000pazoBaHue.

DKojoruyeckoe BU1000pa3oBaHue.

CucremaTnka pacTeHui.

Cucremaruka >KUBOTHBIX.

Hampasnenus u nyTu 3BOJIIOLNN.

CpaBHeHue OHMOJIOTMYECKOro Mporpecca u perpecca.

OO61uas nereHepanus.

[Ipumepsl agantamui.

[Tpucnocobnenne KpoTa K 0OUTaHHIO B TOYBEHHOH cpejie.

[TprucnocoOeHne N03BOHOYHBIX K OOUTAHUIO B BOJIHOU Cpejie.

[Tpucnocobnenue renapaa K OOUTaHHUIO B CaBaHHE.

['naBHbIC apoMOp(03bl HA PAHHUX 3Talax dBOJIIOLUU.

Pa3BuTne Teopun abuorenesa.

OmeiT Penn.

Omert [1acTepa.

Teopun 6MOreHEeTHYECKOI0 BO3SHUKHOBEHUS KU3HHU.

OcHOBHBIE 3TaIlbl Pa3BUTHUS KU3HU.

YcnoBust BOBHUKHOBEHUS JKU3HU Ha 3eMIle.

Teopus sBomtonnu xxuBor Marepuu AWM. Onapuna.

CoBpeMeHHbIE B3IJIS/1bl Ha HBOJIIOLHIO )KUBOW MaTEepHH.

PyaumeHThI 1 aTaBU3MBI Y YelIOBEKA.

Yactu ckejera NMTEKAHTPONa, HIWKHAS 4elocTh [eifnenbOeprckoro  4yenoBeka,
pecTaBprUpOBaHHBIN Yepen U Opyaus Tpyda HeaHJepTaiblia U KPOMaHbOHIIA.

OBoJTIOLIMS IPUMATOB.

CucremaTnueckoe MoJI0KEHUE YeI0BeKa.

YenoBexkooOpa3zHble 00€3bsHBI.

OcHOBHBIE YEPTHI YEIOBEUECKOI'O TEJIa, YHACIEI0BAHHBIE OT )KUBOTHBIX.

Pa3BuTHe 3apoplia MIEKONUTAIOIErO )KUBOTHOTO U YEJIOBEKA.

CxonctBo cTaguil SMOPHOHAIBHOTO Pa3BUTHUS TO3BOHOYHBIX.

Pe3ynbpTaThl OMOIOrMUECKON IBOJIOIMH B CTPOCHUH YEJIOBEKA.

ConuanbHas 3BOJIIOLNS YEJIOBEKA.

OBOIIOIMS YEI0BEKa.

ABCTpaJIONUTEK.

Ckerner aBcTpajonurTeKa.

Opyaus Tpyzia ¥ OXOThI IPEAKOB YEIOBEKa.

Apeaibl paHHUX U TIO3/IHUX HEAHJEPTaJbIIEB.

Opyaus Tpyzia ¥ 0XOTbl KPOMaHbOHIIA.

HackanbHblil puCyHOK.

HacrenHas )uBOIHNCH.

Apeai pacripocTpaHEHHsI KDOMaHbOHIIEB.

Pace1 yenoseka.

Jlabopamopuvle u npakmuyecKkue 3aHAMUA

Mopddonornueckrne 0coOOEHHOCTH paCTEeHUI pa3IMYHbIX BUIOB.

N3yuenne npucnocoOIeHHOCTH OPTaHU3MOB K Cpelie OOUTaHMUSL.

Nzyuenune apomMopd030B y pacTEHUIA.
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IKOCHUCTEMBI

IIpeamMer M 3agaum 3K0JI0rHM. DKojoruueckue (GaxkTopsl. OOIIME 3aKOHBI 3aBHCHMOCTH
OpraHu3MoB OT (pakTopoB cpesibl. OCHOBHBIE Cpeibl )KU3HU.

Tunel B3auMoaencTBys opranu3MoB. [lonymnsanuu. bruoneHossl.

3aKOHBI OpraHM3alMu AKOCHCTeM. KpyroBOpoT BELIECTB M INPEBpAIlICHHE HYHEPrHU B
skocucremax. Llenu nuranus, Tpoduyeckue ypoBHH. broreorneno3 — kak skocucrema. buorenos u
OMOTON KaK KOMIIOHEHTHI OMoreoneHo3a. ArpoeHo3bl. CaMopa3BUTHE SKOCUCTEM — CYKIIECCHU.

Buocdepa — rinodanbnas s3xocucrema. Yuenue B.1. Bepuanckoro o 6uoctepe. I'eochepst
3emutn. Poub HBBIX oprann3moB B Ouocdepe. KpyroBopot BakHEHIINX OMOr€HHBIX JJIEMEHTOB B
ouocdepe.

OcHoBHbIE HampaBiIeHUs BO3ACUCTBUS YelloBeKa Ha Ouocdepy.
Hemoncmpayuu

Cpenpbl oOuTaHUs )KUBOTHBIX.

Oco0OeHHOCTH OpraHU3MEHHON Cpeibl OOMTaHHUS.
DKOJOTUYECKHE TPyl OPraHU3MOB.

DKkonorunyeckre HakTopsl.

AbuoTtndeckue (HaKTopsl.

3aKOH ONTHUMYMa.

DoTonEPUOaU3M.

buotnyeckue hakTopsI.

Llenu u ceTu MUTaHUS.

buonenos.

Spycsl 1ecHoro 6uoleHo3a.

DKOJIOTWYECKHEe HUIIM TONYISIUA BHIOB, CIHEIHATU3UPYIOIIUXCA Ha

PAaCTCHUAX.

CoNoR~LNE

HckyccTBeHHBIN OMOLIEHO3.

[TpaBuI0 3KOJIOTMUECKON TUPAMUIBI.

Bupt 9K00THYECKUX TUPAMUI.

Cykueccusi.

IIpumep BTOPUYHOM CYKIIECCHUH.

CMeHa pUpPOTHBIX COOOIECTB.

Kpyrosopor yriepona.

[TpuMmep oTpHLIATEIBHOTO aHTPOIIOI€HHOTO BIMSIHUS Ha Orocdepy.
3arpsi3HeHUE cpebl.

3arpsi3HeHue arMmochepsl aBTOMOOMIIBHBIM TPAHCIIOPTOM.
Jlabopamopuuvie u npaxmuueckue 3aHAmMUA
CocraBieHue 1enei MuTaHus.

Tembl pedepaToB, COOOIIECHNI, TOKIAT0B
AJISl CAMOCTOSITEIbHOM PadoThI

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

Hcropus v pa3BUTHE 3HAHUM O KIIETKE.

[Tomynsiust Kak eAMHHUIIA OMOJTIOTUYECKON IBOJIIOLINH.
CoBpeMeHHbIE B3IJIs/1bI Ha OMOJIOTHYECKYIO SBOJIIOLIHUIO.
CoBpeMeHHbIE METO/Ibl UCCIIEIOBAHMSI KIIETKH.

Cpenbl 00UTaHHS OPTaHU3MOB: IPUYMHBI PA3HOOOPA3HSL.
Dkonoruyeckas geMorpadusi.

Jemorpaduueckas CTpyKTypa MOMYJISIIHHA.

Kpacnas kaura Tam0O0BcKoi#t 0061acTu.
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10. Oco6o oxpansieMble TpUPOAHbIE TeppuUTOpUn Poccum.

11. Ocob60 oxpaHsieMbIe TPUPOIHBIC TEppUTOpUU TaMOOBCKON 00J1aCTH.

12. I'noGanbHbBIE 3KOJIOTUIECKUE MPOOTIEMBI.

13. Ilepserit pycckuii akagemuk M.B. JlomoHOCOB.

14. Oxpana okpy»Karoleil cpeabl 0T XUMHUYECKOI0 3arps3HEHMSL.

15. PactBOpBI BOKPYT Hac.

16. YcrpaneHue xKecTKOCTH BOJIbI HA IPOMBIIIUIEHHBIX MPEIIPUATHSIX.

17. ctopusi BOSHUKHOBEHHSI U Pa3BUTHUSL OPTraHUYECKON XUMUU.

18. YrneBoibl ¥ UX POIb B KUBOU MIPUPOJIC.

19. XKupsb! kak IPOAYKT MUTAHUS U XUMUYECKOE ChIPBE.

20. CpencrBa rTUrHeHBI HA OCHOBE KHCIOPOACOAEPIKAIIMX OPTaHMUECKUX COSIMHEHUH.

21. CuHTeTn4ecKe MOIOLINE CPEICTBA: JOCTOMHCTBA U HEJJOCTATKU.

22. Jlepunur Oenka B MHIIEBBIX NPOIYKTaX M €ro IMPEeoJOoJCHHE B paMKax TIJI00aNIbHOM
MIPOJIOBOJILCTBEHHON MPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu  peanmzanuu  coxepkanust  oOmeoOpa3oBaTebHOM  Y4eOHOW — TUCHUIUIAHBI
«EcrtectBo3nanue» B npenenax ocBoeHus: OIIOII CIIO no cneunansHoctn 35.02.16 DkcmtyaTanus
U PEMOHT CEIIbCKOXO3SIMICTBEHHONH TEXHUKH W OOOpyJOBaHWS MaKCHMajbHas ydeOHas Harpyska
oOyuatomuxcsi coctaBisier — 110 gacoB, B ToM uymcie ayauTopHas (oOs3arenbHas) ydeOHas
Harpyska oOyJaronuxcsi, BKJtouas JabopaTopHbIE U IPAKTUUYECKUE 3aHATHs, - 110 yacos.

Temarnueckuii nian

Coaepixanue o0yueHust Oos3aTesibHasA yueOHas1 Harpy3Ka
o0yuawuuxces, 4.
Bceero B TOM 4HCJIe€:
JIEKIUH, 113 J3
YPOKH
XUMUSI
O01asi 1 HeoOpraHm4vecKast XuMmsi 18 10 8
Beenenue 1 1 -
OCHOBHBIC OHATHS M 3aKOHBI XUMHH 3 1 2
[lepuoanueckuii 3axkoH u Ilepuonnueckas cucrema 2 2 -

XUMHYECKUX 3eMeHTOB [I. 1. MeHeneena.
CTtpoeHue BelecTna.

Bona. PactBopsl. 1 1 -
XUMUYECKUE pEaKLIUU. 3 1 2
Heopranuueckue coeiuHeHuUs.

Knaccugukaius HeOpraHn4eckux CoeIMHEHUN U UX 4 2 2

Cgoiicta. [lonsiTue o ruaposnse coneil.

Mertamnbsl. HemeTanibl. 4 2 2
Opranuyeckasi XuMusl 16 10 6
OcCHOBHBIE IOHATUS OPraHUYECKON XUMUU U TEOPHUS 2 2 -
CTPOCHUSI OPTaHUYECKUX COCITMHEHUHN

Yr1eBo0po/Ibl U UX MPUPOJIHBIE HCTOUHUKH 2 2 -
Kucnopocoaepxkaiime opraHM4ecKkue CoeIMHEHMs 4 2 2
A30TCcoepKaIe OpraHnIeCKUe COSAMHEHUSI. 6 2 4
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[Tonumepsl
XUMUS U KU3Hb. XUMHS U OPTaHU3M YeJIOBEKa. 2 2 -
XuMus B OBITY
Hroro 34 20 14
BHeayauTopHasi camocTosiTeJibHAasi padoTa He npexycMmorpena
KoncyabTanumn He npexycMoTpeHnbl
IIpome:kyTounas arrectauus B GopMe TECTOBOI0 KOHTPOJIS
BHUOJIOT'USA
BBenenue 2 2
buosnorust — COBOKymHOCTb HayK O KHUBOUM IPUPOJE. 2 2
MeTo1p1 HayYHOTO IO3HAHUS B OMOJIOTHH
Krnerka 18 10 8
Opranusm 28 20 4 4
Bun 14 8 6
DKOCHCTEMBI 12 10 2
HTtoro 76 52 6 18
BHeaynuTopHasi camocTosiTesibHAs padoTa He npexycMmorpena
Koncyabranumn He npexycMoTpeHnbl
IIpomeskyTouHas arrecTtauus B popme 1udpepeHupoOBaHHOIO 3a4eTa
Bcero 120 | 72 | 20 | 18
XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JESITEJIBHOCTH
OBYYAIOIIUXCHA
Coaepixanue o0yueHust XapakTepucTHKa OCHOBHBIX BU/10B
AeATEeJbHOCTH 00y4aromuxcs (Ha ypoBHe
Y4eOHBIX JeiiCTBHIl)
XUMUA
BBenenue PackpsITHe BKIaga XMMUYECKOW KapTUHBI MUpPa B

€ANHYI0 €CTECTBEHHO-HAYYHYI0 KapTUHY MHpA.
XapakTepucTHKa XUMUH KaK MPOU3BOJIUTEIBHOM]
CHJIBI OOIIIECTBA

Baxkueiinme xuMmuueckue nmMOHATHSA

YMeHue Jarth OnpeieiNceHHe U OIEepHpOBATH

CJICAYHOUINMHA XHUMHNYCCKHNMH
IOHATHUAMMN: «BCIIECCTBO», «XUMUYECKUH]
SJICMCHT», «aToM», «MOJICKYJIa»,

«OTHOCUTENIbHbIE AaTOMHasi M  MOJEKYJspHasl
Macchl», «HOH», «AJJIOTPOMUS», «HU30TOIBDY,
«XUMHUYECKast CBSI3bY,
«QIEKTPOOTPULIATEIBHOCTD, «BAJCHTHOCTBY,
«CTENEHb OKHCIECHHSA», «MOJIb», «MOJIIpHas
Macca», «MOJSIpPHBIE 00BEM  Tra3000pa3HBIX
BEIIECTB»,  «BEIIECTBA  MOJIEKYJIIPHOTO U
HEMOJIEKYJIIDHOTO  CTPOEHUS»,  «PacTBOPHI,
«QJIEKTPOJIUT u HEDJICKTPOJIUTY,
«QJIEKTPOIUTHYECKAS JUCCOLIUALUS»,
«OKHUCIIUTENIb U BOCCTAHOBUTENbY, «OKHCICHHE Y|
BOCCTAaHOBJIEHHE»,  «CKOPOCTb  XUMHUYECKON
peaxkum», «XMMHYECKOE paBHOBECHEY,
«yTJIEPOJHBIA  CKeleT»,  «(DYHKIMOHAJIbHA
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rpynnay, «A30Mepus»

OcHOBHbBIE 3aKOHBI XHUMHH

@opMyIMpPOBAHUE 3aKOHOB COXPAHEHMSI MacChl
BEIIECTB M TIOCTOSHCTBA COCTaBa BELIECTB.
VYcraHoBlIeHHE NPUYMHHO-CIICICTBEHHON CBS3H
MEXJy COJEpXKAaHMEM d3TUX 3aKOHOB U

HaIlUCAHUEM XUMUYECKHUX bopmyn u
YpaBHEHUU.

PackpeiTie (U3NYECKOTO CMBICIIA CHMBOJIMKHU
[Tepuoanueckoit TaOJIUILIBI XUMHYECKHUX

anementoB JI. WM. MenneneeBa (HOMeEpOB
dJIeMEHTa, MepHoaa, TPYNIbI) U yCTaHOBJICHUE
MIPUYMHHO-CIIEICTBEHHOM CBSI3U MEKY
CTpOEHHMEM aToMa W  3aKOHOMEPHOCTSIMHU
N3MCHCHHUS CBOICTB 9JIEMEHTOB u
00pa30oBaHHBIX WMH BEIIECTB B IEpUOAAX U
rpynmnax.

XapakTepucThKa 3JIEMEHTOB MajblX MEPUOIOB
110 nx ITOJIOKESHHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena

OcHoBHbBIE TCOPUHU XHUMHUH

VYcranosneHue 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX BEIIECTB OT CTPOEHUS AaTOMOB
o0pa3yromux MX XUMHYECKUX DBJIEMEHTOB.
Xapakrepucruka BAYKHEUIINX TUIIOB
XMMHYECKUX CBS3€M M OTHOCUTEIBHOCTH 3TOMU
tunosiorud. OObICHEHNE 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa M  CTPOCHUSA
KPUCTAJUIMYECKUX pELIETOK.
@OopMYyJIUPOBAHUE  OCHOBHBIX  TOJOXKEHUU
TEOPUU DJIEKTPOJIUTUYECKOM JTUCCOLMALMUA U
XapaKTEpPUCTUKA B CBETE 3TOM TEOPHUHM CBOMCTB
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COEIMHEHU.

@OopMyJIMPOBAHUE  OCHOBHBIX  IIOJIOXKEHUU
TEOPUU XUMHYECKOTO CTPOEHUSI OPraHUYECKUX
COCIMHEHUN M XapaKTepUCTHUKA B CBETE JTOU
TEOPUM CBOWCTB BAKHEHMIIMX IIPEICTABUTEIICH
OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHHUI.

BaskHeliue BeuiecTBa u MaTepuaibl

XapakTepucTuka CTPOCHUS aTOMOB u
KPpUCTAIJIOB W HA OTOW OCHOBE OOMIMX
(UBUYECKUX M XUMHYECKUX CBOWCTB METAJIJIOB
u HEMETaJIOB.
XapakTepucTuka COCTaBa, CTPOCHUS, CBOWCTB,
MOJIY4YeHUs] W NPUMEHEHHE  BaKHEMIIMX
HEMETaJLIOB.

XapakTepucTuKka COCTaBa, CTPOCHHUS W OOIINX
CBOMCTB BaKHEHUIITHX
KJIACCOB HEOPraHUYEeCKUX COCIMHEHUI.
Omnucanue cocTaBa W CBOMCTB BaKHEHUIIIHX
MPEACTABUTENEH OpPraHUYECKUX COEAMHEHUM:
METaHOJIa ¥ 3TaHOJa, CIOXKHBIX d3(PUPOB, KUPOB,
MBLJI, KAPOOHOBBIX KHCIOT (YKCYCHOM KHCIIOTHI),
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MOHOCaXapu0B(TITIOKO3BI), JMCaxapuioB
(caxapo3sbl), monMcaxapuIoB (Kpaxmaiga U
LEJUTIONO3bI), aAMUHOKHCIIOT, 0eNKOoB,
MCKYCCTBEHHBIX M CHHTETHYECKHUX TOJIMMEPOB
XuMUYeCKUN SI3bIK U CHMBOJIMKA Hcnons3zoBanue B y4aeOHOU u
npodeccCHoHALHOM JeSITeIbHOCTH
XUMHUYECKUX  TEPMUHOB U CHUMBOJIUKH.
HazpiBanue W3YYCHHBIX BEIIICCTB o
TPUBHUAIBLHOU W MEKTYHApOIHOM

HOMCHKJIATYypE HW OTpPAXXCHUC COCTaBa OTHUX
COCI[I/IHCHI/Iﬁ C NIOMOIIBO XMMHNYCCKHNX (bOpMy.TI.

OTpaxeHne  XMMHMUYECKHX  IIPOLECCOB  C
MMOMOIIBIO YPABHEHUN XUMUYECKUX PEAKIIHI

XuMHYecKue peakuuu OOnbsacHenue CYIIHOCTH XAMUYCCKHUX
MPOIECCOB. Knaccudukanms
XAMHUYECKHX peakiuii I1o Pa3IUYHBIM
MpU3HaAKaM

XUMHUYeCKUI IKCITIEPUMEHT BrinosiHEHME XMMHYECKOrO JKCIEPUMEHTa B
ITOJTHOM COOTBETCTBUH
C  TMpaBWIaMH  TEXHUKA  O€30MacHOCTH.
HaGnronenue, ¢ukcupoBaHWEe W ONHUCAHUE
pe3yJIbTaTOB MIPOBEICHHOTO
AKCIIEPUMEHTA

Xumnueckasi nHpopmMauus [IpoBenenune CaMOCTOSTCIBHOIO IOKCKa
XHUMHYECKON nHpopmauu

C HCIIOJIb30BAaHUEM DPAa3JIMYHBIX HCTOYHUKOB
(HayYyHO-TIONYJIIPHBIX U3AaHUHN, KOMIIBIOTEPHBIX
0a3 JIAHHBIX, pecypcoB WuTepHera);
UCTOJIb30BAHUE KOMIIBIOTEPHBIX TEXHOJIOTUH
JUist  00paboOTKM U Tepelayd  XUMHUYECKOU
MHGpOpPMALIUY U €€ MPEICTABICHHS B Pa3IMYHbIX

dbopmax
Ipoduabnoe n npodeccnonanbHo 3Haunmoe | OObsiCHEHHE XUMHYECKUX SIBJICHUH,
coJeprkaHue IIPOUCXOSAIINX B pupoe, OBITY
" Ha IIPOU3BOJCTBE.
CobmroieHue npaBuil 3KOJIOTUYECKH TPAMOTHOTO|
NOBEIEHN B OKpyxkawomel cpene. OI1eHKa
BIIMSAHUSA XUMHNYECKOI'O 3arpsA3HCHUA

OKpYXKaroIled cpelbl Ha OpPraHu3M 4YeJIOBEKa U
Jpyrue kuBble opranu3mbl. CobitoieHne mpaBuly

O0e3omacHOro  OOpalleHduss ¢ TOPIOYMMH U
TOKCUYHBIMU  BELIECTBAMH,  JIaODOpPaTOPHBIM
obopyoBaHuEM.

Kpurnueckast OLICHKA JIOCTOBEPHOCTH|
XHMHUYECKON UHOpMAIHH,

HOCTYHaIOHIeI)'I N3 pasHbIX HCTOYHHUKOB.

BHOJIOI'UA

BBenenune

3HAKOMCTBO ¢ OOBEKTaMH HW3y4eHUs OHWOJIOTHH.
BrisiBnenune ponu Ouonoruu B (QOPMHUPOBAHUU
COBPEMEHHON EeCTECTBEHHO-HAyYHOW KapTHUHBI
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MHPA U MPAKTUYECKOUN AESATEILHOCTH JIIOCH.

Kiaerka

3HAKOMCTBO C KJIETOYHOW TeOpued CTpOCHUs
opranu3MmoB. [lonydeHne npeacraBieHus O poiau
OpraHu4YCCKUX MW HCEOPraHNM4YCCKUX BCIICCTB B
KIIETKE.

3HaHME CTPOEHUS KIETOK [0 pe3yjpTaTam
paboThI CO CBETOBBIM MUKPOCKOIIOM.

YMeHHe ONMCBHIBATH MUKPOIPENapaTbl KIETOK
pacTeHHH. Y MEHUe CPaBHUBATh CTPOCHUE KIIETOK
paCTeHI/Iﬁ n KHUBOTHBIX 110 T'OTOBBIM
MHUKpOIpENnapaTaM.

Opranusm

3HaHHE OCHOBHBIX CIIOCOOOB Pa3MHOXKCHUS
OpraHu3MOB, CTaJIN OHTOTEHE3A.

3HaHUE TMPUYMH, BBI3BIBAIOIIMX HAPYIICHUS B
Pa3BUTUU OPraHU3MOB. YMEHHE II0JIb30BAThHCS
IF€HETUYECKOM TEPMHHOJIOTUEH W CUMBOJIMKOM,
pemaTh IpoCTEHIITNE TCHETUYECKHE 3aauH.
3HaHue O0COOCHHOCTEH  HACICACTBEHHOM U
HEHACIEACTBEHHOH  HM3MEHYMBOCTM U HX
OMOJIOTMYECKON POJIM B ABOJIIOIIUN KUBOTO.

Bun

YMeHue aHaIM3upOBaTh U OLICHUBATh Pa3JInYHbIC
TUIIOTE3bI MPOUCXOKICHUS KU3HU Ha 3eMIIe.
YMeHue MpoBOIUTH OMHCAaHHE O0CO0e OIHOTO
BHJIA 10 MOP(HOIIOTHYECKOMY KPUTEPHUIO.
Pa3ButHe criocoGHOCTEH SICHO U TOYHO M3JaraTh
CBOM MBUIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHMS, BOCIIPUHUMATh U AHAJIU3UPOBATh
MHEHMSI  COOECEHUKOB, TMpH3HABas  IPaBO
JPYroro 4ejioBeKa Ha UHOE MHEHHUE.

YMmeHue [0Ka3blBaTh POJCTBO YEIOBEKA U
MJICKOMHUTAIOMINX, OOIIHOCT U  PaBEHCTBO
YeJIOBEYECKHX pac.

IKOCHUCTEMBI

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

3HaHue OTJIMYUTEIbHBIX HpPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arpOIKOCHCTEM.
[Tonmy4yeHue npeAcTaBICHUs O CXEME YKOCUCTEMBI
Ha npuMepe ouocdepsl.

JleMoHCTpanuss yMEHHMS IIOCTaHOBKH  IieJiei
NEeSITETTbHOCTH,  TUIAHMPOBAaHWE  COOCTBEHHOM
JEeSITeTbHOCTH ISl JIOCTHXKEHUS IOCTaBJIEHHBIX
HeNed, MPeIBUACHUS BO3MOXKHBIX PE3yJIbTaTOB
ATUX JEHCTBUH, OpraHM3allid CaMOKOHTpPOJIA M
OIIEHKH TIOJTYYECHHBIX PE3yJIbTaTOB.

OOyueHune CcOONIOJICHUIO TPaBHJI TOBEACHUS B
TIPUPO/IE, OepexxHoMy OTHOIIICHUIO K
OuosiornyeckuM  0oOBeKTaM  (pacTeHUsIM |
YKUBOTHBIM M FIX COOOIIECTBAM) M MX OXPaHE.
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YUYEBHO-METOANYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIEYEHHME ITPOI'PAMMBI YYEBHOM JUCIHUTLIMHBI
«ECTECTBO3HAHUE
Jns  peanmuszanud mporpaMMbl  Y4eOHOM TUCHUIUIMHBI TMPEAyCMOTpeHa JiabopaTopus
6uonoruu (Nel5/22), ocHamennast 000py10BaHUEM:
. HoytOyk — 2 mit.;
. Kommnsrorep;
. DKpaH Ha IITaTUBE;
. IIpoexTop ViewSonic;
. [IpunTep nazepupiii — 2 mrT.;
. IHTEepaKkTUBHAsA NOCKA;
. buonoruueckas MukponadopaTopus;
. Crenppr;
. Hudposoit Mukpockort — 1 mrT.;
10.CBeroBbie MUKpockomnbl — 10 mit.;
11. Harisinable mocoOus.

O 00 I AN DN K~ WK =

s peanu3anuy nporpaMMbl Y4eOHOW JAMCIUIUIMHBI IPEYCMOTPEHA Ja00paTopust XUMHU
(Nel5/16, 16a), ocHameHHast 000pPYIOBAHUEM:

1.Beckl MEeTUIIMHCKHUE IEKTPOHHBIE;

2. Jlocka ayauTopHasi;

3. Ilpoextop NECNP;

4. CTON XMMHUYECKUH JIEMOHCTPALIMOHHBIH;
5.Kamopudep 3KOLI;

6. HoytOyk;

7. Komnsrorep;

8. MukponabopaTopust 0 XUMUU;

9. Habop XuMHYeCKUX peakTUBOB — 2 IIT.;
10. IIpuntep;

11.IIpunTep nazepusiii MOV

12.11Ixad nas yueOHbIX mocoOuit — 2 mr.;
13. AHaJINTUYECKHE BECHI — 2 IIIT.;
14.MyddenbHas nedyb;

15.CymunpHeli mkag;

16. BorTspxHOM miKkad;

17. OneKTpoHHBI MUKPOCKOIL.

PEKOMEHAYEMAS JINTEPATYPA
OcCHOBHBIC HICTOYHUKHU:

1. buonorus: yueOnuk u npaktukym i CIIO [Onextponnsliii pecype] / B. H. Speirun
[1 np.] ; mox pen. B. H. fpeiruna. - DnekTpoH. aaH. - 2-¢ u3f. - M. : U3narensctBo FOpaiir, 2019. -
378 c. - Pexxum nocryma: https://urait.ru/bcode/433339 - 3aru. ¢ skpaHa.

2. Ortioukuii, I'. TI. EctectBo3Hanue: yueOHuk u mpaktukym aias CIIO [DnexkTpoHHBIH
pecypc] / I'. II. Ottoukuii; mox pea. I'. H. Ky3epmenko. - DnekTpoH. naH. - M.: M3garenscTBO
FOpaiitr, 2020. - 380 c. - Pexxum mocryma: https://www.biblio-online.ru/viewer/estestvoznanie-
448771#page/2 - 3ari. ¢ 3kpaHa.

JlonoTHUTe/IbHbIE UCTOYHUKH:
1. labpuensa O.C. m gap. EcrtectBo3nanme. Xumus: yd4eOHUK JUIsl CTYACHTOB
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https://urait.ru/bcode/433339

npoeCCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3alui, OCBaUBAIOIINX NPOPECCUU U CHENHUATbHOCTH
CIIO. - M., 2017.

2. I'yceiixanoB, M. K. EctecrBo3nanme: yuyeOHuk u mnpaktukym g CIIO
[DnexTponnsiii pecypc] / M. K. I'yceiixaHoB. - DiekTpoH. AaH. - 8-¢ u3., nepepad. u gom. - M.:
UznarensctBo  Opaiit, 2020. - 442 c¢. - Pexum jgocryma: https://www.biblio-
online.ru/viewer/estestvoznanie-448850#page/2 - 3ari. ¢ skpaHa.

3. HNanunos-Jlanwiesan, B. WM. DOxomormss : y4eOHuk u mnpaktukym st CIIO
[OnexkTponnbiii pecypc] / H. H. Mutuna, b. M. ManamenkoB ; mon pea. B. WU. Jlanumosa-
HanunbsHa. - DnekTpoH. naH. - M. : U3marensctBo FOpaiit, 2019. - 363 c. - Pexum mocryma:
https://www.biblio-online.ru/viewer/ekologiya-437197#page/2 - 3ari. ¢ 3kpaHa.

4. Jlenuenko, E. M. Iuronorus, rucromorus u smoOpuonorus : yueonuk mias CIIO
[OnexTponnbiii pecypc] / E. M. JleHueHko. - DJEKTpOH. JaH. -2-€ W3M., HCOp. U Jom. - M. :
UznarensctBo  Opaiir, 2019. - 347 c¢. - Pexum jpgocryma: https://www.biblio-

online.ru/viewer/citologiya-gistologiya-i-embriologiya-444270#page/2 3ari. ¢ 3kpaHa.

5. Oo6yxoB, [I.K. buonorus: kinetku u Tkanu : yue0. mocodue ms CIIO / JI.K. ObyxoB,
B.H. KupunenkoBa. — DneKkTpoH. JaH. - 3-¢ u3., nepepad. u gon. - M. : U3znatensctBo FOpaiit,
2019. - 359 c. - Pexxum noctyna: https://urait.ru/bcode/441999 - 3ari. ¢ skpaHa.

6. Ocunosa, JI. A. T'emetmka. B 2 4. Yacte 1 : yuebnoe mnocobue mis CIIO
[Dnmextponnsrii pecype] / JI. A. OcwumoBa. - DIeKTpOH. NaH. - 2-¢ W3Md., HCIp. U Jom. - M. :
WznarensctBo KOpaiit, 2018. - 255 c. - Pexxum poctyna: https://www.biblio-online.ru/bcode/42101
- 3ari. ¢ sKpaHa.

7. Dkonorus : yueonuk u npaktukym ans CI1O [Dnexkrponnsiii pecypc] / A. B. Toraii
[1 op.] ; mox obur. pea. A. B. Toras, A. B. Kopcakosa. - DnekTpoH. gaH.- 5-€ u3j., nepepad. u JO1I.
- M. : MWznarenbctBo FOpaiir, 2019. - 353 c¢. - Pexum pgocrymna: https://biblio-
online.ru/bcode/433349- 3ar. ¢ skpaHa.

3.2.1udopmanuoHHble U HM(PPOBHIE TEXHOJOTHH (IPOrPaMMHOe o0ecnieyeHue,
coBpeMeHHbIe NpodeccnoHaNbHbIe 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIEC
CHCTEMBbI)

VYuyebHas aucuMIUIMHA (MOAYJB) TNPEAYCMAaTpUBAeT OCBOEHHE HMH(OPMAIMOHHBIX H
uu(ppoBbIX TexHoJorui. Peanuzanus nu@poBbIX TEXHOJOTHH B 00pa3oBaTEIbHOM MPOCTPAHCTBE
ABNSICTCA OJHOM M3 BaXHEHIIUX 1eneil oOpa3oBaHUs, Jarolledl BO3MOXHOCTb pPa3BHBATh
KOHKYPEHTOCIIOCOOHbBIE KauecTBa OOydaroluXcs Kak OyAylmMX BbICOKOKBAIH(DHUIIMPOBAHHBIX
CIIELUATTUCTOB.

[MudpoBble TEXHONOIMH MPEAyCMATPUBAIOT Pa3BUTHE HABBIKOB 3((QEKTUBHOTO pPELICHUS
3aJa4 Mpo(eCCHOHAIBHOI0, COLUAIBHOT0, TMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM PA3JINYHBIX
BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJIOTHH. OcBoeHHE HUPPOBBIX TEXHOJOTMM B paMKax JaHHOU
JTUCLUUIUIMHBL (MOJYJIsI) OPMEHTHPOBAaHO Ha CIIOCOOHOCTh O€30MacHO M HaJyIekaluM o00pazom
MoJIy4yaTh JOCTYMN, YIpPaBlATb, WHTErpUpOBaTh, OOMEHUBATHCSA, OLIEHUBATh M  CO3/1aBaTh
nHpOpPMALMIO C TOMOINBI0 LU(POBBIX YCTPOHCTB M CceTEeBBIX TexHoyoruil. dopmupoBaHue
M (poBOM KOMIIETEHTHOCTH MpeAroaraeT padoTy C JaHHBIMHU, BIaJCHHE WHCTPYMEHTAMHU IS
KOMMYHMKAIUH.

3.2.2 Dy1eKTPOHHO-0U0IMOTEeYHbIEe CUCTEMBbI M 0a3bI JAHHBIX

1. 000 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 03.04.2024
No 6/1 (CereBast aneKTpoHHasE OMOIMOTEKA)
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2. basza naHHbIX 31eKTpoHHBIX HH(opMaroHHbIX pecypcoB ®TBHY [THCXB (nmorosop mo
obecrieueHnI0 J0CTyna K 3JeKTpOHHBIM HHpopManroHHbiM pecypcam PI'BHY ITHCXbB uyepes
tepmunan ynanennoro pocryna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas OubauoTeuHas cucrema «HammoHanbHBIA MUGPOBONH pecypc «PykoHT»:
Komnekiuu «ba3oBsiit MmaccuB» u «Kosoc-c. Cenbekoe xo3siictBoy (https://rucont.ru/) (morosop Ha
OKa3aHHe YCIYT MO MPeaoCTaBIeHHIO JocTyna oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnextponHoe m3aarensctso KOPAWMTY (https://urait.ru/) (ZoroBop Ha oka3aHue
yCIYr TIO TIPEAOCTaBICHHUIO JocTyna K oOpaszoBatenbHOM Twiarpopme OOO «IaeKTpoHHOE
uszarenscteo FOPAUT» ot 07.05.2024 Ne 6555)

5. DnekrponHo-Oubmmoreunas cucrema «Bepnaackui»  (https://vernadsky-lib.ru)

(moroBop Ha O6e3BO3ME3THOE UCIIONBL30BaHUE Tpou3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannpix HOBb «Hamumonanbhas ssiexktponHas oOubamorteka» (https://rusneb.ru/)

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

7. CornamieHve O COTPYIHHUYECTBE M0 OKa3aHUIO OHOIMOTEYHO-UH(GOPMAIMOHHBIX U
COIIMOKYJBTYPHBIX YCIYT TIOJIb30BAaTEIsIM YHHUBEPCUTETa M3 YHUCIA HMHBAIUIOB I10 3PEHHUIO,
CIIa0OBHUAAIIUX, UHBAUAOB IPYTHX KaTErOPUI C OrpaHUYEHHBIM JOCTYIOM K MH(pOpMAIuu, I,
UMEIOIINX TPYIHOCTH ¢ uTeHHeM IuiockonedaTtHoro tekcra TOIBYK «TamOoBckas obnactHas

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

(cornmamenue o cotpyanuyectse oT 16.09.2021 No 6/H)

3.2.3 UndopManmoHHbIe CIPABOYHbIE CHCTEMBI
1. CopaBounast paBoBasi cuctema Koncynprantllmtoc (IoroBop mocTaBKH, ajanTalud U
cornpoBoxaeHus dk3eMIuapoB cucteM Koncynprantllnroc 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 NpodeccHoHANbHBIE 0a3bl JAHHBIX

1. ba3za [aHHBIX HOPMATHBHO-TIPAaBOBBIX AaKTOB HWH(GOPMALMOHHO-00pa30BaTEIbHOM
nporpamMMmel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza nmannpix Hayunoit snextponnoin Ombmuoreku eLIBRARY.RU - poccuiickuii
MH()OPMALIMOHHO-aHAIUTUYECKUIT TOopTall B 0O0NAacTH HAyKH, TEXHOJOTMHM, MEIUIMHBI U
obpasosanwus - https://elibrary.ru/

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

4. OrtkpoiTeie nanHble  DenepanbHoil  CciyKObl  TOCYJApCTBEHHON CTaTHUCTUKH -
https://rosstat.gov.ru/opendata

3.2.5. JIuueH3M0HHOE U CBOOOIHO pacnpocTpaHsieMoe POrpaMMHoe odecrieyeHne, B TOM
YycJie 0Te4eCTBEHHOI0 MPOU3BOICTBA

No HaumenoBanue Pazpabotuuk I1O HocTtynHocTb Ccpuika Ha Equnbrit PexBu3uThI
(mpaBooGnanaten | (MIEH3MOHHOE, pEECTp POCCUICKUX MOITBEPKTAIOIIETO
b) CBOOOTHO nporpamMm 11 OBM u JIOKyMeHTa (TIpu
pacIpocTpaHsieM Bl (npu Hammumn) HATAYHH)
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oe)

MicrosoftWindows, | MicrosoftCorpora | Jluuensuonnoe - JIuneHsus
OfficeProfessional tion ot 04.06.2015 Ne
65291651 cpoxk
JICUCTBUsL: OECCPOUHO
AHTHBUpYCHOE AO JIuuensuonnoe | https://reestr.digital.go | CyGnuieH3nOHHBII
MPOrpaMMHOE «Jlaboparopwust v.ru/reestr/366574/?sp norosop ¢ 000
obecricucHue Kacnepckoro» hrase_id=415165 «Cogdreke» ot
KasperskyEndpointSec (Poccus) 24.10.2023 Ne 6/,
urity gt 6m3Heca CPOK AEUCTBUSL: C
22.11.2023 mo
22.11.2024
MoiiOduc 00O «Hogsie Jlunensuonnoe | https://reestr.digital.go Kontpakt ¢ OO0
CraHaapTHBIH - o0JiauHbIe v.ru/reestr/301631/?sp «PyOukon»
OducHblil maker TEXHOJIOTHH» hrase_id=2698444 ot 24.04.2019 Ne
Jutst paboTHI € (Poccus) 036410000081900001
JIOKYMEHTaMHU 2
Y TIOYTOM CpOK AeHCTBUSA:
(myoffice.ru) OeccpouHo
OducHbrit maker AO «P7» JIuuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
«PT7-Oducy v.ru/reestr/306668/?sp «Codrekcy
(meckTomHast BepCHsi) hrase_id=4435041 ot 24.10.2023 Ne
036410000082300000
7
CpOK AeHCTBUSA:
6eccpoyHo
OnepaioHHas 00O "Bazajibet JIuuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
cucTeMa «AJIbT ¢B00OOIHOE v.ru/reestr/303262/?sp «Codrekcy
O6pasoBanue» MPOTrPaMMHOE hrase_id=4435015 ot 24.10.2023 Ne
obecrnieueHne" 036410000082300000
7
CPOK JeiCTBUSA:
OGeccpodHo
[TporpammHas cucrema AO JIunensuonnoe | https://reestr.digital.go JIMueH3MOHHBII
JUTst OOHAPYKEHHS «AHTHILTaTHAT v.ru/reestr/303350/?sp norosop ¢ AO
TEKCTOBBIX (Poccust) hrase_id=2698186 «AHTHILIATAAT OT
3aMMCTBOBaHHH B 23.05.2024 Ne 8151,
YUeOHBIX U HAYYHBIX CPOK JICHCTBHS: C
pabotax 23.05.2024 no
«Anrtumnaruat BY3» 22.05.2025
(https://docs.antiplagia
us.ru)
AcrobatReader AdobeSystems CB0oGoIHO - -
- IPOCMOTP pacrpocTpassem
Jnoxymentos PDF, oe
Djvu
FoxitReader FoxitCorporation CBoboHO - -
- IPOCMOT pacrnpocTpaHsem
JokyMeHToB PDF, oe
DjvuU
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NG~ WONE

3.2.6. Pecypcbl mH(POPMAIHOHHO-TE1eKOMMYHUKANIMOHHOM ceTH « AHTepHeT»
CDTOwiki: 6a3a 3Hanuit no nudposoii panchopmanuu https://cdto.wiki/

3.2.7. Hu¢poBbie HHCTPYMEHTBI, IPUMeEHsieMbIe B 00pa30BaTeJILHOM Npollecce

LMS-mardpopma Moodle

Bupryansnas qocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online
Bupryansnas mocka Padlet: https://ru.padlet.com
Oo6naunsie cepBucsl: Anaexc.Auck, Obmako Mail.ru
Cepsucel onpocos: Sugexc.®opmbr, MyQuiz
Cepsucel Buaeocsssu: Suaekc. Tenemoct, Webinar.ru

CepBHC COBMECTHOW pPabOOTHI

http://www.trello.com

HaJ TpoekTaMu s HeOompmmx rpymmn  Trello

3.2.8. lilndposbie TEXHOJIOTHH, IPUMEHsIeMble IPH M3YYECHUHU AU CUMILIMHBI

No

[{udpoBble TEXHOIOTUH

Bunel yueGHO paboThl, BHIMOTHIEMBIE C
MpUMEHEHUEM HU(PPOBOI TEXHOJIOTUU

1.| OGa4HbBle TEXHOIOTUHU

WuauBuayanbHbIe 3a1aHUS

2.| Bonpmme nannble

WuauBuayanbHble 3a1aHUS
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PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIapCTBEHHOTO
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
PexoMennmanusaMu 1o OpraHu3alMy MOJYyYeHHS cpegHero oOmiero oOpa3oBaHMs B IIpeenax
OCBOCHHS 00pa30BaTENbHBIX MPOrpaMM CpeIHEro MNpoQecCHOHATBHOrO O0pa3oBaHHs Ha 0Oasze
OCHOBHOTO 00Imero o0pa3oBaHHs C Y4eToM TpeOoBaHUI QeaepaTbHbIX T'OCYAapPCTBEHHBIX
00pa3oBaTEeNbHBIX CTAaHAAPTOB M MOJy4aeMoll mpodeccud WM CIEeHUAIBHOCTH CPEIHEro
npodeccrHoHaIbHOr0 00pa3oBaHus (MUCHMO JlemapTaMeHTa TOCYy/IapCTBEHHOW MOJIUTUKU B chepe
moAroToBku pabounx kaapos u JII1O MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

ABTOp:
PomokoBa E.H., mpemomaBarens BbIcHIeH KBadU(UKAITMOHHOW KAaTErOpUHU IIEHTpPa—KOJUIEKa
npuknaaabix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

Penenienr:

XKykosa W.A., npenopaBaTenb BbICHIEH KBaJIW(PUKAIIMOHHOM KaTEropuu LEHTPa—KOJUIEIKa
npuxiaaabix kBanupukanuit ®I'bOY BO Muuypunckuii I'AY, 3acnyxennsiit yunrtens PO,
[Touernsriit pabotauk CI1O PD

[Tporpamma paccMmoTpena Ha 3acenannu [IMK o0mieo0pa3oBaTenbHbIX JUCIUATLIINH

poTokod Ne 6 ot «22» sHBaps 2020 r.

[Iporpamma paccmoTpeHa Ha 3aceJaHuU y4yeOHO-METOJIMYECKOM KOMHCCHUU IEHTpa-KoJUIeIKa
npukiaaeix kBanupukauui ®I'bOY BO Muuypunckuit FAY

npotokoi Ne 5 ot «24» sHBapst 2020 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA

npotokoi Ne 5 ot «27» suBaps 2020 r.

IIporpamma mepepaboTaHa U I0MOJHEHA B cOOTBETCTBUU ¢ TpeboBanusimu ®PI'OC COO
[Tporpamma paccmotpena Ha 3acenannu [IMK 0061meo6pa3oBaTenbHBIX JUCITUTIINH

npotokod Ne 9 ot «19» anpens 2021 r.

[IporpaMmMa paccMoTpeHa Ha 3aCeIaHUN y4eOHO-METOINYECKOW KOMUCCUH LIEHTpa-KOoJIIe1Ka
npukiaaabix kamudukanuit ®I'bOY BO Muuypunckuiit [AY

npotokodi Ne 8 ot «21» anpens 2021 r.

ITporpamma yTBepskaeHa Pemennem Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA
npotokod Ne 8 ot «22» anpens 2021 r.

[Iporpamma mepepaboTaHa U IOTOJIHEHA B cOOTBeTCTBHH ¢ TpeboBanusimu ®I'OC COO
IIporpamma paccmotpena Ha 3aceganuu LIMK o61mieo6pazoBaTenbHbIX JUCIUTUIMH

npoTokoa Ne 9 ot «18» anpens 2022 r.

[Iporpamma paccMOTpeHa Ha 3aceaHuu Y4eOHO-METOAMYECKONH KOMUCCUH LIEHTpa-KOJUIeKa
npukiaaseix kBanupukauui ®I'bOY BO Muuypunckuit FAY

npotokodl Ne 9 ot «20» anpens 2022 r.

[Iporpamma yTBepxeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA
npotokod Ne 8 ot «21» anpens 2022 r.

[IporpamMma nepepaboTaHa U JOTMONHEHA B COOTBETCTBUH ¢ TpeboBaHusiMu OI'OC COO
[Iporpamma paccmotpena Ha 3aceganuu LIMK o61meo6pazoBaTenbHbIX JUCIUTUIMH
npoTokoa Ne 11 ot «16» utonss 2023 r.
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[Iporpamma paccMOTpeHa Ha 3aceAaHnu Y4eOHO-METOAMYECKOH KOMUCCUH LIEHTPa-KOJUIeKa
npukinagaeix kBamudukanuii ®I'bOY BO Muuypunckuit [AY

nporokos Ne 11 ot «17» urons 2023 r.

[Iporpamma yTBepxaeHa Pemennem Y4ueOHO-METOAMUECKOTO COBETa YHUBEPCUTETA
1potokoi NelO ot «22» utons 2023 r.

[Iporpamma nepepaboTaHa u A0MOIHEHA B COOTBEeTCBHM ¢ TpeboBanusmu ®I'OC COO
[Iporpamma paccmotpena Ha 3acenanuu [IMK 061eo06pa3oBaTebHbIX JUCITUTIINH

npoTokoa Ne 9 ot «16» anpesns 2024 1.

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

npotokoi Ne 9 ot «17» anpenst 2024 r.

[IporpamMMma yTBepk/ieHa pelieHueM y4eOHO-METOANUECKOI0 COBETa YHUBEPCUTETA
npotokoi1 Ne® ot «18» anpens 2024 r.

Opurunain nomkeH xpanutbest B LIMK o6mieo0pa3zoBarenbHbIX TUCIUTIITUH
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