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HHOACHUTEJIBHAA 3AIIUCKA

PaGouass mporpamma yueOHON nucuuruinHbl «EcTecTBo3HaHuWe» mpeaHazHAyeHa s
M3YyYeHHUs] ECTECTBO3HAHUS B LEHTpPE-KOJUIePKE NpUKIAAHbIX KBamudukamuid DPIBOY BO
Muuypunckuii  ['AY, peanmsyroomeMm 00pa3oBaTelbHYI0 MPOrpaMMy  CPEIHEro  0OIero
o0pa3oBaHMs B Mpeaeiax OCBOCHHS OCHOBHOW MpOQecCHOHATBHON 00pa3oBaTeIbHON MPOTPaMMBI
CIIO na 6a3e ocHOBHOro o0miero oOpa3oBaHMs MpPH MOJATOTOBKE KaJpOB IO CIEHUATbHOCTH
35.02.16 DOkcrutyaranusi 1 peMOHT CeIbCKOXO03IHCTBEHHON TEXHUKU U 000PYI0BaHHMS.

PabGouass mporpamma paspabotana Ha ocHoBe TpeboBanuii PI'OC cpemnero o61mero
00pa3oBaHMs, MPEIBbABIAEMBIX K CTPYKTYpE, COACPKAHHIO M pPE3ylbTaTaM OCBOCHHUS y4eOHOM
mucuuminHel  «EcTecTBo3HaHMe», B COOTBETCTBUM C PekoMeHAalMsMH 1O OpraHu3aluu
MOJIyYeHHUsI CpelHero oOiiero oOpa3oBaHUS B IpeaesiaX OCBOCHHUS 00pa30BaTENbHBIX MPOTrpPaMM
cpenHero npogeccuoHaIbHOrO 00pa3oBaHUs Ha 06a3e OCHOBHOIO OO0IIEro oOpa3oBaHMs C Yy4ETOM
TpeOoBaHui (enepanbHBIX TOCYJapCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M IOIy4aeMOU
npodeccun WIM  CHEUUATBHOCTH CpeAHero mpodeccuoHanbHOro oOpa3oBaHus  (ITUCHMO
JlemapramMeHTa TOCYJIapCTBEHHOM IOJIMTUKM B cdepe MOoAroToBku pabouux kazapos u IO
Muno6puayku Poccum ot 17.03.2015 No  06-259), c¢ yuerom IlpumepHOlt OCHOBHOM
o0pa3oBaTeNnpHOM MPOrpaMMbl  CpeJHEro 00Iero o0pa3oBaHMs, OJOOPEHHON pelieHueM
deaepanbHOro y4eO0HO-METOAUYECKOTO O0BEIUHEHUS 0 00IIeMy 00pa3oBaHHIO (MPOTOKON OT 28
utons 2016 r. Ne2/16-3).

Copnepxanue mnporpaMMbl «EcTecTBO3HaHME» HANPABJIEHO HA JIOCTH)KEHUE CIEAYIOLINX
eneu:

® OCBOEHHME 3HAHUH O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHHE MHpa U METOJax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HambOosee BaXHBIMU UIESIMU U JOCTHKECHUSMU
€CTECTBO3HAHMUS, OKA3aBIIMMU OIpPEACIAIONIEe BIUSIHUE HA DPA3BUTHE TEXHUKU M
TEXHOJIOTHH;

® OBJIAJICHUE YMEHUSIMU IPUMEHATH IOJIYYECHHbIE 3HAHUS JJIs OOBSCHEHUS SIBICHUN
OKpYXKAloIIero MHUpa, BOCHPUATUS HMHPOpPMAlMM E€CTECTBEHHO-HAYYHOIO U
npopecCHOHATBHO  3HAYUMOIO  COJAEP)KaHUs; pa3BUTHE HMHTEIEKTYalbHBIX,
TBOPUYECKUX CIIOCOOHOCTEH M KPUTHMUECKOTO MBIIIEHUS B XOJ€ IPOBEICHUS
IPOCTEHIINX HCCIIEOBaHUM, aHalIW3a SBJICHWM, BOCIPHUATHS W HHTEPHpPETalUU
€CTECTBEHHO-HAyYHO! MH(OpMaLINH;

e BOCHHUTAHHE YOEXKJAEHHOCTH B BO3MOXHOCTH MO3HAHUSA 3aKOHHON MNPHPOIBI U
WCIIOJIb30BAaHUS JTOCTH)KEHHI €CTECTBEHHBIX HAyK JJIg Pa3BUTUsl LMBWINM3ALUU U
MOBBILICHUS KAYE€CTBA KU3HU;

® [IPUMEHEHUE €CTECTBEHHO-HAay4YHBIX 3HAHUH B NMPO(ECCHOHAIBHONW NEATETbHOCTH U
MOBCEHEBHOM JKM3HU [uid oOecrneyeHuss Oe30MacHOCTH JKU3HEAEATEebHOCTH;
rPaMOTHOI'O HCIIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTUH; OXpaHbl 3/10pPOBbS,
OKPYXKarOILEeH Cpebl.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUATNIJIMHBI <KECTECTBO3HAHUE»

EcTtecTBO3HaHME — HayKa O SIBJICHUSX M 3aKOHax Npupojsl. COBpEMEHHOE €CTECTBO3HAHUE
BKJIIOUA€T MHOYKECTBO €CTECTBEHHO-HAy4YHBIX OTpaciieid, M3 KOTOpPBIX Hambojee BaXKHBIMU
ABNSAOTCS  (u3uka, Xumust W Ouojorus. OHO OXBaThIBa€T UIMPOKHHA CIEKTP BOIPOCOB O
pa3HOOOpa3HBIX CBOMCTBaX OOBEKTOB MPHUPOJBI, KOTOPHIE MOXHO paccMaTpUBaTh KaK €IUHOE
LeIoe.

EcTecTBeHHO-Hay4YHbIE 3HAHUS, OCHOBAHHbIE HA HUX TEXHOJIOTMH (OPMHUPYIOT HOBBIN 00pa3
KHU3HU. BBICOKOOOpPa30BaHHBIN YEIOBEK HE MOXKET IMCTAHIMPOBATHCS OT (DyHIAMEHTAIbHBIX
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3HaHUNW 00 OKpYXKalwIleM MHUpe, HE PHUCKYS OKa3aThCsl OSCHOMOIIHBIM B MPOQPECCHOHATHLHOM
nesitenbHOCTH. JIF060€e mepcrneKTHBHOE HaMpaBIeHHUE JESTEIbHOCTH YeJIOBEKa MPsIMO MJIM KOCBEHHO
CBSI3aHO C HOBOW MaTepualbHOW 0a30i M HOBBIMU TEXHOJIOTUSMH, M 3HAHHE WX ECTECTBEHHO-
HAyYHOM CYIIHOCTH — 3aKOH ycIexa.

EctecTBO3HaHME — HEOThEMJIEMasl COCTABISIONIAsl KYJIbTYPBI: OMPEAEIsisi MHPOBO33PCHHE
YesloBeKa, OHO MPOHUKAECT U B TYMaHUTAapHYIO cepy, U B OOIIECTBEHHYIO KH3Hb. PallioHanbHbIN
€CTECTBCHHO-HAYYHBI METOJ, C(HOPMHPOBABIIMIICS B paMKaX ECTECTBEHHBIX HayK, 00Opa3yeT
€CTECTBEHHO-HAyUYHYIO KapTHHY MHUpa, HEKoe 00pa3Ho-puiocodhckoe 0000meHne HaydyHBIX
3HAHUM.

EcTecTBO3HAaHME KaK HayKa O SBJICHUSAX M 3aKOHAX MPUPOJIbI BKIIOYAET OJIHY M3 BaKHEHIIINX
oTpacie — XUMHIO.

XuMHs — HayKa O BEIIeCTBaX, UX COCTaBe, CTPOCHHUH, CBOMCTBAX, MpoIleccax MpeBpalieHus,
WCIOJIb30BAHUN 33aKOHOB XHMHH B TPAKTUYCCKOW JEATEIBHOCTH JIOJCH, B CO3JAaHWH HOBBIX
MaTepuasoB.

Buonorus — coctaBHas 4acTh €CTECTBO3HAHMS. JTO HayKa O KMBOU mpupozae. OHa nzydaer
pacCTUTENbHBIN, )KUBOTHBI MUP U YEJIOBEKA, UCIOJIb3Yys KaKk COOCTBEHHBIE METOJIbI, TAK U METObI
JIPYTUX HAyK, B YaCTHOCTH (M3WKH, XMMHUU W MaATCMAaTHKHU: HAOIOJCHUS, AKCIEPUMEHTHI,
UCCJIEIOBAHMS C TIOMOIIbIO CBETOBOTO U 3JIEKTPOHHOTO MHKPOCKOIMA, 00pabOTKY CTaTUCTHYECKHX
JaHHBIX METOJAAMH MAaTEMaTH4YEeCKOW CTATUCTHKU W JAp. BHOJIOTHS BBISBISET 3aKOHOMEPHOCTH,
MPHUCYIINE XKU3HU BO BCEX €€ IMPOSIBICHUAX, B TOM YHCIE OOMEH BEIECTB, POCT, Pa3MHOXKEHHE,
HACJICJICTBEHHOCTh, N3MEHYMBOCTD, IBOJIIOIIUIO U JIp.

B uentpe-xkomnemke npukiagueix kBanudukanuii I'bOY BO Mwuuypunckuii ['AY,
peaym3yronieM 00pa30BaTEIbHYIO TPOrpaMMy CpeAHEro o0mero oOpa3oBaHUs B Ipeaenax
ocBoerust OIIOIT CITO na 6aze ocHOBHOro oOmiero oopazoBaHusi mo crneruanbHocTH 35.02.16
OKcIuTyatandss M PEMOHT CEIIbCKOXO3SIICTBCHHOH TEXHUKH H  OOOpYHOBaHWsS, W3ydaeTcs
UHTErpupoBaHHas yueOHas aucuuimimHa «EcTecTBo3HaHue», BKJIIOYAIOIIas [Ba pasfena,
o0aarone OTHOCUTEIIEHON CaMOCTOSTEIIEHOCTRIO U IEIIOCTHOCTBIO — «XUMHS», «Bruoiorusy -
YTO HE HAPYIIAeT MPUBBIYHYIO JIOTHUKY €CTECTBEHHO-HAyYHOTO 00pa30BaHUs 00y4aeMbIX.

EcrecTBo3Hanme nu3yuaercs Ha 6azoBoM ypoBHe PI'OC cpennero obiiero oopazoBaHus.

3aMeTHOe MECTO B COJEp’KaHWW TUCIUILUIMHBI 3aHUMAaeT y4eOHbBIH MaTepual, HE TOJBKO
(hOpMHUPYIOIUH €CTECTBEHHO-HAYYHYIO KapTUHY MHpa Yy OOydJalolmuXcs, HO W PacCKPBIBAIOIIUI
MPAKTUYECKOe 3HAUYCHHE €CTeCTBEHHO-HAYYHBIX 3HAHHUU BO BceX cdepax KHU3HU COBPEMEHHOTO
oO1miecTna.

B nenom yuebHas aucuumiuHa «EcTecTBO3HaHUE», B COJEPKaHUU KOTOPOH BeIyIIUM
KOMITOHCHTOM  SIBIIIIOTCS HAYYHBIE 3HAHWS W HAy4YHbIE METOJBI IMO3HAHUS, I03BOJICT
chopMUPOBaTh y OOYJAIOMIMXCS IETOCTHYIO €CTeCTBEHHO-HAYYHYIO KapTUHY MUpPA, TPOOYIUTH Y
HUX SMOIMOHAIBHO-IICHHOCTHOE OTHOIIEHUE K HM3y4aeMOMY MaTepuaily, TOTOBHOCTh K BEIOODPY
JIEHCTBUI ONpEeNeNeHHON HampaBIeHHOCTH, YMEHUE KPUTUYECKH OIIEHWBATh CBOM M UYXKHE
JEUCTBHUS U MOCTYIIKU.

HuTerpupoBanHoe cojiep)kaHrue y4eOHON TUCIUIUIMHBI TO3BOJISET MPEnoAaBaTeNsiM XUMUN
1 OMOJIOTHH COBMECTHO OPraHU30BaTh U3yUEHUE €CTECTBO3HAHUS, UCTIONB3YS NMEIOIIHECS YaCTHBIE
METOJIMKH TIPETOJaBaHusl.

N3yuenue obmeodpazoBaTenbHON yueOHONM aucuuIuinHbl « EcTecTBO3HaHMe» 3aBepliaercs
MOJIBEJICHUEM UTOTOB B (pOpME TECTOBOTO KOHTPOJISI B IEPBOM cemecTpe U TuddepeHIIpOBaHHOTO
3ageTa BO BTOPOM CEMECTPE B paMKax IMPOMEXKYTOYHOH aTrTecTaruu oOydaromuxcs B MpoIecce
ocoeHuss OIIOII CIIO mno cnemuansHoct  35.02.16  Okcmyaranuss W PEMOHT
CEJIbCKOXO03SCTBEHHON TEXHUKH U 000pyI0BaHUS.

MECTO YYEFHOW JUCIHUILIVHGI B YYEBHOM ILJTAHE



YyeOHast obmeoOpazoBarenbHast JTUCIUTLTAHA «EcTecTBo3HaHHE SIBIISICTCS
JOTIOJTHUTEIPHOW y4eOHOW AMCIMIUIMHOW TI0 BBIOOPY W3 0053aTebHON NpPEIMETHOW O0O0JacTh
EcrectBennbie Hayku PI'OC COO u wu3yuaercs B oOmieobpasoBarensHoM nukie [ITICC3
cnenranbHocTd  35.02.16 DOkcrutyataniisi W PEMOHT  CEIbCKOXO3SWCTBEHHOW TEXHUKH U
obopynoBanus (6a30Bast MOATOTOBKA).

PE3YJbTATHI OCBOEHUA YYEFHOU JUCITATLIIMHBI

OcBoenne coaepkanmst y4ueOHOW  muciurummabl  «EcTecTBo3HaHme» obecredynBacT
JOCTHKEHHE 00YYaIOIIUMUCA CIEYIOIIUX PE3yIbTaTOB:

JUYHOCMHBIX: - YCTONYHUBBINA MHTEPEC K UCTOPUU U JIOCTHIKEHUSM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO T'OPJIOCTH 32 POCCUICKIE €CTECTBEHHbIE HAYKU;

- TOTOBHOCTh K TPOJOJDKCHUIO 00pa3oBaHMs, MOBBINICHUIO KBaTU(UKAUA B W30paHHON
npoeccnoHaNbHOM EATENILHOCTH C UCIOJIb30BaHUEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

- OOBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETCHIIUH B O0JACTH €CTECTBEHHBIX HAYK JUIS
YelnoBeKa M OOIIEeCTBa, YMEHHE UCIOIB30BaTh TEXHOJIOTUYECKUE TOCTHKEHHUS B OOJACTH XMMHH,
OWOJIOTHM NIl TIOBBIIICHUS COOCTBEHHOTO HWHTEIUICKTYaJlbHOTO Pa3BUTHS B BBIOPAHHOMN
npodeccnoHanbHOMN e TENbHOCTH;

- YMEHHE NPOAHAIM3HPOBATh TEXHOTCHHBIC TIIOCICACTBUS JIJISI OKPYXKAIOMIEH Cpebl,
OBITOBO M MPOU3BOACTBEHHOM E€ATEIHLHOCTH YEJIOBEKA;

- TOTOBHOCTh CaMOCTOSITEJIBHO JIOOBIBATh HOBBIC JIJIsi CEOSI €CTECTBEHHO-HAYYHBIC 3HAHMS C
MCIOJIb30BaHUEM JJIsl 3TOTO JOCTYIHBIX HCTOYHUKOB HH(GOpMAIUY;

- YMCHHE YIPAaBISATH CBOCH ITO3HABATEIHHOW JEATEIHHOCTHIO, MPOBOAWTH CAMOOIICHKY
YPOBHS COOCTBEHHOTO UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

- YMCHHE BBICTPAaUBATh KOHCTPYKTHBHBIC B3aWMOOTHOIICHUS B KOMAHJIE IO PEHICHHUIO
o0IIMX 33724 B 00JIaCTH €CTECTBO3HAHUS;

MemanpeomMemHuuix:

- OBJIQ/ICHUE YMEHHUSIMH U HaBBIKAMH PA3JIMYHBIX BUIOB IM03HABATEIHHON JAESATEIBHOCTH AJIS
W3YYCHHS Pa3HBIX CTOPOH OKPY)KAIOIIET0 ECTECTBEHHOTO MUPA,

- IPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHMsI (HAOMIOEHUS, HAYYHOTO KCIIEPUMEHTA) IS
W3YYCHHS PA3IMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, ¢ KOTOPHIMH BO3HHKACT
HE0OXOIMMOCTh CTAIKUBATHCS B MpodeccCHoHaIbHOU chepe;

- YMEHHE ONpeNeNiaTh IeNd W 3aJadd JeATSIBHOCTH, BBIOMPATh CpPEACTBA JUIA WX
JOCTUKECHHSI Ha TPAKTHKE;

- YMEHHE WCIIOJIh30BaTh PA3IMYHBIC WUCTOYHUKHU JUIS TOJIYYCHUS €CTECTBEHHO-HAYIHOU
nH(OpPMAIIUY U OLIEHUBATh €€ JTOCTOBEPHOCTH JJISl TOCTHXKEHHUS MMOCTABJICHHBIX IeNIel U 3aa4;

npeomemmuvix:

- c(OPMHUPOBAHHOCTH MPEICTABICHUA O IEJIOCTHOW COBPEMEHHOW €CTeCTBEHHO-HAYYHOU
KapTUHE MUpA, MPUPOJAC KaK CIUHON IEIOCTHOW CHCTEME, B3aMMOCBS3HM YEJIOBEKAa, MPHPOJIBI U
o011ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHOM;

- BJAJICHWE 3HAHUSAMHU O HaWOOJee BaXKHBIX OTKPBITUSAX U JOCTIKEHHUSX B 00JIACTH
€CTECTBO3HAHUS, TIOBIUSBIIUX Ha DBOJIOIUIO MPEICTABICHUN O MPHUPOJE, HA PAa3BUTHE TEXHUKU U
TEXHOJIOTHI;

- cOPMUPOBAHHOCTh YMEHHUS MPUMEHSATh €CTECTBEHHO-HAYYHbIE 3HAHUS NIl OOBSICHEHUS
OKPYKAOIIHUX SIBJICHUH, COXpAaHEHUS 3JIOPOBBS, OOSCIICUeHUsT 0S30MaCHOCTH KH3HEACITEeIHLHOCTH,
OepeXHOTO OTHOIIEHUS K MPUPOE, PAIMOHATHFHOTO MPUPOONOIb30BAHNS, & TAK)KE BHITIOTHEHUS
POJTH TPAMOTHOTO TIOTPEOUTEIS;

- ¢()OpMHUPOBAHHOCTH MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAHUS MPUPOJIBI U CPEACTBAX
M3YYCHHS MeraMupa, MakpoMHpa W MHUKPOMHpPA; BJaJCHHE NMPHEMaMH €CTECTBEHHO-HAYYHBIX
HaOII0IEHUH, OMIBITOB, HCCIEIOBAHUN U OLEHKU JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB;



- BJIQJICHHE MOHSATUHHBIM anmnaparoM €CTECTBEHHBIX HAYK, MO3BOJISIIOIIUM IMO3HABaTh MUP,
y4acTBOBaTh B JMCKYCCHUSIX II0 E€CTECTBEHHO-HAy4HBIM BOIPOCAM, HCIIOJIB30BAaTh pa3IHyYHbIC
WUCTOYHUKA WHGOPMAIMU JUJIsi TOJTOTOBKA COOCTBEHHBIX pPa0OT, KPUTHUYECKH OTHOCHUTBCS K
coobmenusMm CMMU, coneprxanuM HayqHYI0 HHPOPMAIIHIO;

- c()OPMHUPOBAHHOCTh YMEHHUH MOHMUMATh 3HAYUMOCTh €CTECTBCHHO-HAYYHOTO 3HAHUS IS
KaKJOr0 4eloBeKa HEe3aBUCUMO OT €ro npodeccuoHalbHON AESTeNbHOCTH, pa3inuyaTh (akTbl U
OLICHKH, CPABHUBATH OIICHOYHBIC BBIBOJIbI, BUAECTh MX CBA3b C KPUTEPUSIMH OLIEHOK U CBS3b
KPUTEPHUEB C ONPEJECICHHON CUCTEMOM IIEHHOCTEM.

COJAEP)KXAHUE YUEBHOM JUCIHHUIIINHBI
OBIIASI U HEOPITAHUYECKAS XUMUSI
BBenenue

XuMHYecKasi KapTMHa MHpPa KaK COCTaBHAas 4acThb €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa.
Ponb XuMum B )KU3HU COBpEMEHHOT0 oOiecTBa. [IpuMenenne 1ocTuKeHnii COBpEMEHHON XUMUH B
IryMaHUTapHOH cdepe nesTenbHOCTH 001ecTBa. XUMHUYECKOE CO/lepKaHNe YUeOHON JAUCHUIUINHBI
«EcTectBo3Hanue» npu ocsoenuu cnenuansHocreid CIIO.

OcHOBHbIE IOHATHUS U 3AKOHbI XUMHH

[Ipenmer xummuu. BemectBo. Atom. Moiekyna. XUMUYECKUI 3J€MEHT U (OPMBI €ro
cyuiectBoBaHusl. [IpocTeie 1 Cil0XkKHbBIE BEIIECTBA.

Hemoncmpayusn

HaGop mozeneit aroMoB 1 MoJiekyJ. Mi3mepeHue BelecTna.

OcHoBHbIE 3aKOHBI XMMHMHM. Macca aToMOB U MojeKyJd. OTHOCUTENbHbIE aTOMHAas U
MoJleKyisipHass Maccsl. KosmuectBo Bemectsa. Ilocrossnnas Asoranpo. MossipHast Macca. 3akoH
ABorazipo. MossipHbIil 00beM ra3os.

KonuuecTBeHHBIE H3MEHEHHMs B XHMHUM KaK YacTHBIM ciydall 3aKOHOB IIE€pexoja
KOJIMYECTBEHHBIX M3MEHEHHH B KaudecTBeHHble. M. B. JIOMOHOCOB — «IE€pBBI PYCCKHUI
YHHUBEpPCUTET». MIUIIOCTpanuy 3aK0Ha COXpPaHEHUsI MacChl BELIECTBA.

Jlabopamopuvle u npakmuyecKkue 3aHAMuUA

Pacuersl kosMuecTBa BellleCTBa

IHepuoauuecknii 3axkon u Ilepuoanyeckasi cucreMa XMMHYECKHUX 3JIEMEHTOB
. . MenaeneeBa

Otkpoeitue llepuoguyeckoro 3akona. llepwoguyeckas cucTeMa XHUMHYECKHUX DJIEMEHTOB
. . MenpeneeBa. 3nauenue [lepuonnueckoro 3akona u Ilepuoanueckoil CUCTEMbl XUMUUYECKHUX
anemenToB J[. . MenzeneeBa s pa3BUTHS HAyKH U IOHUMaHUS XMMUYECKON KapTUHBI MHPA.

Jemoncmpavyusn

Paznuunsie ¢popmel [lepuognueckoii cucrembl xumudeckux snemenTos JI. . Menneneesa.

Crtpoenue BemecTrBa

KoBanentHass cBA3b: HenosisipHass W nonsipHas. MonHas cBs3b. KaTHOHBI W aHHMOHBI.
Meranueckas cBsi3b. BogopoiHas CBA3b.

Memoncmpavyus

OOpa3upl  BemIeCTB M MaTepuaioB C Pa3IUYHBIMH TUIAMH XHMHYECKOH  CBS3H.



Bona. PacTBops!

Hemoncmpayusn

Bopa B nmpupone, ObITy, TEXHUKE M Ha IPOU3BOACTBE. DU3nUuecKre 1 XUMHUECKUE CBOMCTBA
COCTOSIHMS B APYTO€.
dusnyeckue

BOJBI. OHpeCHeHI/Ie BOJBI. Al"pel"aTHHe COCTOSAAHHUA BOABI U €€ IEPEXOAbl U3 OAHOI'O arp€rarHoro

CBOMCTBA BOJbI: IMOBCPXHOCTHOC HaTsOKCHUC, CMa4YuBaHUC.

XuMHyecKHue peakunu

[TousiTue 0 XuMUYecKoM peakiuu. Tumbl XuMuUueckux peakiuid. CKOpOCTh peakiuu M
(aKkTOpbI, OT KOTOPHIX OHA 3aBUCHT.
Hemoncmpayuu

XUMHYECKUE PEAKIIUU C BbIICIEHUEM TEIJIOTHI.
Jlabopamopnsle u npaxmuyecKue 3aHAMUSA

Peakiiuu oOMeHa B BOJHBIX pacTBOpax JIEKTPOIUTOB

Heopralmqeclme COCIMHCHUA

Kinaccudukanusi Heopranuveckux coeqMHeHUl M uxX cBoicTBa. OKCHUIBI, KHCIIOTHI,
OCHOBAHUSI, COJIH.

Ilousitue o ruaposuse coseil. Cpera BOJAHBIX PACTBOPOB COJICH: KHCIas, HEUTpaIbHAasl,
mesiouHasi. Bonopossiii mokasarens pH pactsopa.

Metasibl. O0mue ¢pu3ndeckue 1 XMMHYECKUE CBOMCTBA METAIIIOB.
rajloreHoB.

HemeTtaniasbl. O6H_[a}l XAPaKTCPUCTHKA TJIABHBIX TIOATPYIII HEMCTAJUIOB Ha MPUMEPC

Baxneiiline coeAMHEHUsT METaUIOB M HEMETAJUIOB B MPUPOAE M  XO3SMCTBEHHOU
OCATCIIBHOCTH YCJIOBCKA. MeTaJ'IJ'II)I, CIIJIaBbl, COCIMHCHUA METAJIJIOB B TECXHUKCE.
Hemoncmpayuu

B3aumoseiicTBue MeTayuioB ¢ HeMeTallaMu (LIMHKa C Cepoil, alloMUHUS C HOAOM),
pacTBopamMu KHUCIOT M Imeiodeil. ['openune MeramnoB (I[MHKA, *Kelle3a, MarHusi) B KHUCIOPOJE.
B3anmoneiicTBre a30THOM M KOHIEHTPUPOBAHHOW CEPHOM KUCIOT C MeIbl0. BoccTaHOBUTENBHBIE
CBOMCTBa METAJJIOB.

Jlabopamopuvle u npakmuyecKkue 3aHAMuUA
I'mpponus cosiel pa3IuyHOro TUIIA

BzaumopeiicTBre METaIIOB ¢ pacCTBOPaMHU COJIEN

OPTAHNYECKASA XUMMUSA

Opranuveckue coeMHEHMsI

OcHoOBHbBIE MOJI0KEHUsI TEOPUM CTPOEHHMS] OPraHUYecKUX coeluHeHuii. MHoroobpasue
OpraHu4ecKux coennHeHui. [lonsaTue nzomepuu.

Yruesoaopoasl. IIpenenbusle U HenpenenbHbIe YIIIEBOAOPOIbL. Peaknnsa moimmMepusanuu.
[IpupoaHbIE HWCTOYHHMKH  YIIEBOAOPOAOB. YTIJIEBOAOPOABI KAK OCHOBA MEXIYHAPOAHOIO
COTPYJIHUYECTBA U BaXKHEUIINN UCTOYHUK popMupoBaHus Oromxera PO.
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Kucopoaconep:kaume OpraHuveckKue BelllecTBa. [IpencraBurenu
KHCIIOPOJICO/IEPKAIIUX OPTaHUYECKUX COEMHEHUI: METUIIOBBIM U STUIJIOBBIM CIUPTHI, [VIULEPHH,
YKCycHast KucioTa. JKUpbl Kak CIOKHBbIE 3(UpBI. AJKOTOIU3M M €r0 pojib B JKM3HHU OOIIECTBA.
VYrneBojbl: TII0K03a, Kpaxmall, [eJUTHI03a.

A3oTcoJepikalme OpraHuYecKue CoeIHMHeHUsl. AMHHBI, AMHHOKHCIOTBHI, OCJKH.
Ctpoenue u 6uonornyeckas QyHKIUS OCIKOB.

Hemoncmpayuu

[Tomyuenue 3TUIIEHA U €r0 B3aUMOJAEHCTBHE C PAacTBOPOM IE€pMaHraHaTa Kajusi, OpOMHOMN
BOJIOM.

KauecTBeHHas peakiiys Ha TIULEPUH.

LIBeTHBIE peakuu OEIKOB.

I[Inactmacesl M BojokHa. lloHarne o 1mIacTMaccax M XMMHYECKHX BOJIOKHAX.
HarypanbHble, CHHTETHYECKHE M UCKYCCTBEHHBIC BOJIOKHA. [IpMMeHeHue MoJIuMepoB B TEXHUKE.

Jlabopamopusle u npakmuyecKkue 3aHAMUA

XHUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI

L[BeTHbIC peakiuu OenkoB. JleHaTyparus O0eiaxoB

O3HaKOMJICHHE C CHHTETHYECKUMH M WCKYCCTBEHHBIMH TIOJIMMEPAMH, XUMHUYECKUMHU
BOJIOKHAMH.

XuUMHuA 1 )KU3Hb

XuMHSI ¥ OpPraHu3M 4YeJIOBeKa. XHMHUYECKHE OJJIEMEHThl B OpraHU3ME€ YeJIOBEKa.
Oprannueckue W Heopranuudeckue BemiecTBa. OCHOBHBIC JKU3HEHHO HEOOXOIUMBIE COCHMHEHUS:
OeNKH, YrIIeBOAbI, )KUPbl, BATAMUHBI. YTIIEBOAbl — IJIaBHBIA MCTOYHHUK SHEPTrUU opranusma. Pomb
KUpPOB B opraHu3me.  XOJECTEpUH W €ro  pojib B 3JI0POBbE  YEJIOBEKA.
MunepanbHbIe BEeIIeCTBa B MPOIYKTaX MUTAHUS, MUIIEBbIe J0o0aBku. COanaHCUPOBAHHOE TUTAHUE.

Xumuss B ObiTy. Bonma. KauectBo Bompl. Moromme u uuctsmme cpenacrsa. [lpaBuia
0e30macHOi pabOThI CO CPECTBAMU OBITOBOW XUMHUHU.

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

BHOJIOI'UA

buojiorusi — COBOKYIHOCTb HAYK 0 KMBOM npupoae. Meroabl Hay4YHOr0 MO3HAHHUA B
onosioruu

Kupas npupoja kak 0OBbEKT U3ydeHHs] OMOJO0TUU. MeTobl HCcIeI0BaHus KUBOIM IPUPOIBI
B Ouonorun. OCHOBHBIE MPU3HAKH KXKUBOro. CHcTeMHasi opranusanus xuBoi matepuu. [lonstue o
CTPYKTYPHBIX YPOBHAX.

Hemoncmpayuu

Mertoanl uccieIoBaHus B OMOIOTHH.

CTpyKTypHBIE€ €UHULIBI OPTaHU3Ma YEJIOBEKA.

CTpyKTypHbBIE€ €TMHUIIBI PACTEHUS.

[IpoBenenue pa3apakeHust y TUIPHI.

buonornyeckue cucTeMBbI pasHOTro YpOBHA: KIJICTKA, OPraHu3M, IOIYJIAIHsA, SKOCUCTEMA,
ouocdepa.

Kiaerka

Crtpoenue u pyHkuum kiaeTku. [{utonorus kak Hayka. OCHOBHBIE MOJOKEHUS KJIETOUHON
teopun. Kietka — cTpyKTypHO-(QyHKIIMOHATbHAS (dJIEMEHTapHAas) SAMHUIIA KU3HH.
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[TpokaproThl U PYKapHOTHl — HHU3IIME W BBICIINE KJIETOYHBIE OpraHu3Mbl. OcoOeHHOCTH
CTpoeHHus KJeToK Oaktepuid. OOmias xapaKTepUCTHUKA CHHE-3€JIEHBIX Bomopociel. OcoOeHHOCTH
crpoenusi BUpycoB. bakrtepuodaru. boppba ¢ BupycHsiMu 3aboneBanusimu (CITMJ wu np.)
CtpykTypa U cBoicTBa HUTOIUIa3Mbl. CTpoeHHEe KIETOYHBIX 000s0ouek. dDarouuro3 U MUHOLMTOS.
OOu1re opraHouIbl KJIETKU: cTpoeHue U pyHkuuu. CTpoeHne u GyHKIUH sapa B kiaetke. CTpoeHue
1 QYHKIIMH XPOMOCOM.

XuMHYecKasi OpraHu3anms KJIeTKH. XHUMUYECKUE IEMEHThl KiIeTKu. OpraHudeckue U
HEOpraHMYECKHUEe BEIIeCTBa KIETKU. 3HadeHHe BoAbl B KieTke. [loHsATHE TuUAPOPMIBHBIX U
rupooOHBIX BeUlecTB. benku, yriieBoibl, JIUMUABI, HYKIEHHOBBIE KHUCIOTHI U UX POJIb B KJIETKE.
Crpykrypa 6enkoB. Ctpoenne JIHK u PHK. Permkanus JIHK. [IpuHIun xomImieMeHTapHOCTH.
I'en. Kon /THK.

Hemoncmpayuu

Cxema cTpoeHUS KIIETKH.

PactutenpHas kieTka.

CuHe-3enéHble BOIOPOCIIH.

CtpoeHue KIETOK MPOKAPUOT U FYKAPHUOT.

MembOpaHHble 1 HeMeMOpaHHbIE OPraHOU bl KJIETKH.

Snpo.

®arouuros. [ImHOINTO3.

CtpoeHue Bupyca.

bakrepuodar.

XUMUYECKUE DIIEMEHTHI KIETKH.

ConepxaHre OCHOBHBIX XUMHUYECKHUX BELIECTB B KJIIETKAX PACTEHUN U )KUBOTHbIX.

Heopranunueckue BemiecTBa KJIETKH.

CopepxaHuie BOJbl B Pa3IMYHBIX OPraHU3Max U OpraHax.

Yraesoasl. DyHKIHUH YIIIEBOJOB.

D yHKINH JTUITUOB.

CtpoeHue u CTpyKkTypa Oenka.

Henatypanus 6enka.

@OyHKIMU OEIKOB.

Crpoenue monexkyn JIHK u PHK.

[Ipouecc perukaunu JHK.

IIpuHIMIT KOMILIEMEHTAPHOCTH.

OmnpeneneHne aMUHOKHUCIIOT 110 TEHETUYECKOMY KOJy.

Jlabopamopnvle u npakmuyecKkue 3aHAmMuUs

CpaBHEHUE CTPOEHUS KJIETOK PACTEHHUH 1 )KMBOTHBIX IO TOTOBBIM MUKpPOIIpEnaparam.

N3ydeHue cTpoeHHs pacTUTENIbHOM KIETKH.

N3zyuenue ¢popm OakTepuil 0] MUKPOCKOIIOM.

Ornpezenienre HATMYUS YTIAEBOAOB M OEJTKOB B KJIETKaX.

Opranusm

OO0MeH BellecTB M NpeBpallleHHe 3HepruM B KJjerke. CyllHOCTb, TUIBI U (PyHKUIUU
obmeHa BemiecTB. [Imactuyeckuii u suepreruyeckuii oomeH. Poib AT® B xu3nu kietku. CuHTtes
AT®. Drarbl 2HEPreTHIECKOro 0OMEHa: MUIIEBapEHHE, TITMKOIN3, IbIXaHHE.

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

Tunbel mutanust KuBbIX opraHu3MoB. dortocunHTes. IIporiecchl cBeTOBOW U TEMHOBOU (a3.
XeMOCHHTE3.

@DopMbI Pa3MHOKEHUS] OPraHU3MOB. /[eneHne KIETKH — OCHOBA POCTa, Pa3MHOXKEHHUS U
pa3BuTHs opranu3MoB. [lonstue u dopmbl pazMHOKeHHs opraHu3MoB. [lomoBoe u OGecronoe
pazMHOkeHue. Turbl 0ecroIoro pa3MHOXKEHHUS.
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Meiio3. O6pa3oBaHue MOJIOBBIX KIIETOK, OIJIOJJOTBOPEHHE U €r0 OMOJIOTHYECKOe 3HAYCHHE.
3HavyeHHe Meio3a.

HNuauBuayanbHoe pa3BuTHe oOpranu3moB. [loHstTue © mepuoasl  OHTOrEHE3a.
OMOpHUOHaANBHBIN 3Tanm oHToreHe3a. OCHOBHbBIE CTaJAUU SMOPHOHAIBHOTO PAa3BUTHUSL KUBOTHOTO
opranusMma. [loctamOproHanbHOE pa3BUTHE KUBOTHBIX.

[IpuunHbI HapyLIEHNUH B pa3BUTUU OpraHU3MOB. PenpoaykTuBHOE 310pOBbE.

OcHoOBHbIe MNOHATHA TeHeTHKH. OOmIME TMPEACTaBICHUS O HACICACTBEHHOCTH U
M3MEHYMBOCTH. [.MeHzienp — OCHOBOIIOJIOKHUK T'€HETUKU. ['€HeTHueckass TEPMHUHOJIOTHS H
CHUMBOJIUKA.

OcCHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH. 3aKOHbI T€HETUKH, YCTAHOBJICHHbIE |
Menaenem: nepBblid, BTOpOM, TpeTuid 3akoHbl Menpens. ['mOpugonoruyeckuii MeToj U3ydeHUs
HACJIEICTBEHHOCTH. MoOHOruOpuaHOE U AUTMOpUIHOE CKpelllMBaHWE. [ OMO3UrOTHBIE U
reTepO3UTOTHBIE OPraHU3MBI.

[IpomexyTOUHBIN XapaKTEP HACIEIOBAHUS.

['mnore3a 4YUCTOTHI TaMeT U €€ IUTOJIOTHIECKOe 000CHOBaHHE.

AHanu3upyolee CKpeuuBaHue.

B3aumopneiicteue renoB. I'eneruxa mona. 3akoH T. Moprana. CuemieHHOE ¢ TOJIOM
HacienoBaHue. MeToAbl HM3yueHUs HACIEICTBEHHOCTH denoBeka. HacnencTBeHHble 0o0lie3HH
YeJIOBEKA, X MPUYHHBI U TPOPHIIAKTHKA.

OcHOBHbIE 3aKOHOMEPHOCTH U3MEHYUBOCTH. MoaudukalnoHHas n3MeH4YuBoCcTh. Hopma
peakuuu. YrpaBieHHe JOMUHUPOBAHUEM.

HacnenctBeHHas wiM MyTalMOHHAs W3MEHYMBOCTh. THIIBI MyTallMii IO YPOBHIO HUX
BO3HUKHOBEHHUSA: TOYEUHbIE, XPOMOCOMHbIE, T€HOMHble MyTanuu. CBolicTBa MyTalMi.
CoMaruueckue MyTaluH.

3aKOH FOMOJIOTMUYECKUX PSAJIOB B HACIEICTBEHHON U3MEHYUBOCTH.

Ionsitue m Meroabl cejekunu. Cenekuus Kak Hayka. 3aJadyd COBPEMEHHOM CEJIEKLIHH.
OcHOBHbIE METOJBl CceJNeKUuu: oTOOp, rudpuamszanus. Yuenue H.M. BaBunoBa o wnenrtpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyIbTYPHBIX paCTCHUI.

buorexHonorus, ee TOCTHXKEHUS U TIEPCIIEKTUBBI Pa3BUTHA.

Hemoncmpayuu

MeTtabonusm.

Cxema cTpykTypsl MosieKyssl ATO.

Tpanckpunuus.

Tpancnsauus.

ABTOTpPOdBI 1 TETEPOTPOPHI.

DoTOCUHTES.

CrtpoeHue xJioporuiacra.

HuTeHcuBHOCTH (DOTOCHHTE3a B Pa3HBIX CIIEKTPaxX CBETA.

CrniocoObl J1eneHust KIETKH.

KieTounbril UK.

Muwuros3.

Tunel pa3sMHOKEHHUS.

CrniocoOb1 6ecrosoro pa3MHOKEHUS OpPraHU3MOB.

BereraruBHoe pa3MHOKE€HUE IBETKOBBIX PACTECHUM.

JIBOIiHO€E OIUTOJOTBOPEHUE Y PACTEHUM.

O06pa3oBaHue MOJOBBIX KJIETOK.

Melios.

OTaInsl OIUI0A0TBOPEHUS.

DOMOpHOHATBHBIN MTEPUOJT OHTOTEHE3a.

CxoncTBO cTaguii SMOPHOHATBHOTO Pa3BUTHUS TTO3BOHOYHBIX.

Turbl TOCTAMOPHOHAIBHOTO Pa3BUTHS KUBOTHBIX.
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CHUMBOJIBI, UCTIOJIB3YIOIIMECS B TEHETHKE.

KonTpacTtHbie npu3zHaku ropoxa, uydasmmuecs I'. Mennenem.
MoHorubpuaHoe U AUTHOPUTHOE CKPEIIMBAHUSI.

HacnenoBanue ¢ moJHBIM CLEIUICHUEM T'€HOB.

Mymika npo3oduia.

HacnenoBanue npu3HakoB Ipyu KOMIIJIEMEHTAPHOM B3aMMOJCHCTBUH I€HOB.
ITonumepHOE B3aUMOICUCTBUE TEHOB.

Tumbl XpOMOCOMHOTIO ONpeeNieHus ToJa.

Omnpenenenue nosa y 4ejioBeKa.

brnn3Hensl.

['eHeTnyeckue METOABI U3YUEHUS YETIOBEKA.

Jlabopamopusle u npakmuyecKkue 3aHAMUA

N3yueHne nociaenoBaTeIbHOCTH (Pa3 MUTO3a B KIIETKaX KOHYMKA KOPHS JIyKa.
Pemmenue 3a1a4 Ha MOHOTMOPUAHOE CKpEIIMBAHUE.

Pemenue 3a1au Ha TUuruOpUIHOE CKPELIMBAHUE.

BrisiBieHE CTaTUCTHUECKUX 3aKOHOMEPHOCTEH MOIM(DUKAIIMOHHOW N3MEHUYUBOCTH.

Bun

Teopusi 3BoronuMu. OBomtouuoHHoe ydeHue Y. JlapBuHa, €ro NpPeANOCHUIKH.
[IpakTnueckoe 3HaueHue napBuHU3Ma. lloHATHE M BuABI UCKyccTBEHHOro orbopa. Ilonarue u
JBIDKYILUE criibl 3BoonMU. @opMbl 60pbOBI 3a cyliecTBoBaHue. EcTecTBeHHBIN 0TOOp: MOHATHE U
¢dopmbl. Poib 3BONIOIMOHHOTO Y4eHUS B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KAapTUHBI MUDA.

Muxkpo- u Mmakpo3Bosonus. Konuennus Buia, ero KpUTepuu U cTpykrypa. Ilonmymsanms —
CTPYKTYpHasi €IUHMIIA BUA U 3BOTIONMU. CYIIHOCTh MUKPO3BOIIOLMU M THIIBI BUJ00Opa30BaHUs.
JuBeprennus. CymHOCTP MakpOdBOJIOUMU W €€ JIoKa3aTenbCTBa. llpucnocoOneHHOCTh —
pe3yabTaT  €CTECTBEHHOro oTbopa, ee  MHOrooOpasmue. OTHOCHUTENBHBI  XapakTep
MPUCTIOCOOTIEHHOCTH.

['maBHBIC HaNpaBlIEHHsI SBOJIIOLMU OPraHUYECKOro Mupa: apomMopdos, uaAHoajanTanus,
oO1as JereHepanus.

buonornueckuit mporpecc u Ouosnoruueckuii perpecc. Knaccudukamus opraHusMoB.
Takconsl. Cuctemarnueckue rpymnmnsl. KonBeprenuus.

Pa3nu4yHble B3rIsiAbl HA MPOMCXOXKICHUE KU3HH Ha 3emuie. [ Mnores3sl IpOUCXOXKICHUS
xu3Hu. [logpasnenenue ncropun 3eMiu Ha 3pbl U IEPUOJIBI.

AnTponorene3. llonokeHue uyenoBeka B CHUCTEME XUBOTHOrO Mmupa. JlokazarenbcTBa
pOJACTBa 4EJIOBEKa C MIEKONUTAOIIMMHM  KMBOTHBIMHM. HampaBieHMs 5BONIOIMN YeIOBEKa.
JiBmoxymue cuisl anTponoresesa. [lonarue yenoBeueckoit pacel. TUIIBI pac yesnoBeka.

Hemoncmpayuu

I'oMostornyHbIe Oprabl y )KMBOTHBIX U PACTEHUM.

ApXeonTepuKC U €ro OTIe4YaToK Ha KaMHe.

OBOJIIOLMOHHOE PAa3BUTHE OPraHUUYECKOTO MUpA.

Apomopdo3bl y pacTeHHUH.

OcHoBHble nonoxenus teopun Y./Japsuna.

®opmbl 60pBHOBI 32 CYIIIECTBOBAHHUE.

CocHbI B 0IHOBO3PACTHOM JIECHOM Haca)X/ICHUU.

VYrpoxaromiye no3bl y pa3aIndHbIX KUBOTHBIX.

MuMuKkpus ¥ IOKpOBUTEIBCTBEHHAS OKpAcKa.

Mopckoit KOHEK 1 UrIa-pbida B 3apOCIIsIX PACTEHUH.

MexaHu3M JIeHCTBUSL ECTECTBEHHOTO 0TOOpa.

®DopMBbI ECTECTBEHHOT'O 0TOOpA.
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CoBpeMeHHas Teopusl IBOJIIOLINN.

OneMeHTapHbIe (PaKTOPHI BOJIIOLIUH.

JluBeprexuuusi.

Kpurepuu Buna.

['eorpaduyeckoe BI1000pazoBaHue.

DKosoruyeckoe BU1000pa3oBaHUe.

CucremaTnka pacTeHui.

Cucremaruka >KUBOTHBIX.

Hampasnenus u nyTu 3BOJIIOLNN.

CpaBHeHHe OHMOJIOTMYECKOro Mporpecca u perpecca.

OO61uas nereHepanus.

[Ipumepsl agantaiui.

[TpucnocobneHne KpoTa K 0OUTaHHIO B TOYBEHHOH cperie.

[TpucnocoOieHne N03BOHOYHBIX K OOUTAHUIO B BOJIHOU Cpejie.

[Tpucnocobnenue renapaa K OOUTAaHHUIO B CAaBaHHE.

I'naBHbIC apoMOp(0O3bl HA PAHHUX 3TaNax 3BOJIIOLUH.

Pa3Butne Teopun abuorenesa.

OmeiT Penu.

Omert [lacTepa.

Teopun 6MOreHEeTUYECKOT0 BO3SHUKHOBEHUS KU3HHU.

OcHOBHBIE 3TaIlbl Pa3BUTUS KU3HU.

YcnoBust BOBHUKHOBEHUS JKU3HU Ha 3emIle.

Teopus sBomtonnu xxuBor Marepuu A.M. Onapuna.

CoBpeMeHHbIE B3IJIS/1bI Ha HBOJIIOLHMIO )KUBOW MaTEpHH.

PyaumeHThI 1 aTaBU3MBI Y YelIOBEKA.

Yactu ckenera NMTEKAHTPONaA, HIWKHAS 4eltocTh [eienbOeprckoro  4yenoBexa,
pEeCTaBpUPOBAHHBIN Uepen U Opyaus TpyAa HeaHJepTaiblia U KPOMaHbOHIIA.

OBoJTIOLIMS IPUMATOB.

CucremaTnueckoe MoJI0KEHUE YeI0BeKa.

YenoBexkooOpa3zHble 00€3bsHBI.

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

Pa3BuTHe 3apopliia MIEKONUTAIOLIETO )KUBOTHOTO U YEJIOBEKA.

CxonctBo cTaguil S3MOPHOHAIBHOTO Pa3BUTHUS TO3BOHOYHBIX.

Pe3ynbpTaThl OMOIOrMUECKON IBOJIOLMH B CTPOCHUH YEJIOBEKA.

ConuanbHas 3BOJIIOLNS YEJIOBEKA.

OBOIIOIMS YETI0BEKA.

ABCTpaJIONUTEK.

Ckerner aBCTpaonuTeKa.

Opyaus Tpyzia ¥ OXOThI IPEAKOB YEIOBEKa.

Apeaibl paHHUX U TIO3/IHUX HEAHJEPTaJbIIEB.

Opyaust Tpyzia ¥ OXOThl KPOMaHbOHIIA.

HackanbHblil puCyHOK.

HacreHHas )uBOINCH.

Apeait pacripocTpaHEHHsI KPOMaHbOHIIEB.

Pace1 yenoseka.

Jlabopamopuvle u npakmuyecKkue 3aHAMUA

Mopddonornueckrne 0coOOEHHOCTH PaCTEHUI pa3IMYHBIX BUOB.

N3yuenne npucnocoOIeHHOCTH OPTaHU3MOB K Cpelie OOUTaHMUSL.

Nzyuenune apomMopd030B y pacTCHUI.
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IKOCUCTEMBI

IIpeaMer M 3aga4yM 3K0JI0rHM. DKojorunueckue (axkropsl. OOIHME 3aKOHBI 3aBUCUMOCTH
OpraHu3MoB OoT (pakTopoB cpeibl. OCHOBHBIE Cpebl JKU3HU.

Tunel B3aumoaencTsus opranu3MoB. Ilonmymnsanuu. bruoneHossl.

3aKOHBI OpraHM3alMu HKOCHCTeM. KpyroBOopoT BeHIECTB ¥ IIPEBpallleHHE OSHEPrHH B
skocucremax. llenu nuranus, Tpodudeckue ypoBHH. broreorenos — kak skocucrema. buorenos u
OMOTON KaK KOMIIOHEHTBI OMOreoleH03a. ArporeHo3bl. CaMOpa3BHTHE IKOCUCTEM — CYKIIECCCHU.

Buocdepa — rinodanbnas s3xocucrema. Yuenue B.1. Bepuanckoro o 6uoctepe. I'eochepst
3emuti. Poub xHBBIX oprann3mMoB B Ouocdepe. KpyroBopor BakHEHIINX OMOI€HHBIX JJIEMEHTOB B
ouocdepe.

OcHoBHbIE HampaBiIeHUs BO3ACHCTBUS YelloBeKa Ha Ouocdepy.
Hemoncmpayuu

Cpenpl 00uTaHUS KUBOTHBIX.

Oco0OeHHOCTH OpraHU3MEHHON CpeJibl OOUTAHUS.
DKOJOTUYECKHE TPyl OPTaHU3MOB.

DKkonornyeckue (HPaKkTophl.

AobuoTtndeckue (HaKTopsl.

3aKOH ONTHUMYMa.

doTonepruoau3M.

buotnyeckue hakTopsI.

Llenu u ceTy MUTaHUS.

buonenos.

Spycel 1ecHoro 6uoleHo3a.

DKOJIOTWYEeCKHEe HUIIM TONYISIIUKA BHUIOB, CHEIHATU3UPYIOIIUXCA Ha

PaCTCHUMAX.

NogakrwnpE

HckyccTBEeHHBIN OMOLIEHO3.

[TpaBuI0 3KOIOTMUECKON TUPAMUIBI.

Bupt 9K00THYECKUX TUPAMU/I.

Cykueccusi.

IIpumep BTOPUYHOM CYKIIECCHUH.

CMeHa pUpOTHBIX COOOIECTB.

Kpyrosopor yriepona.

[TpuMmep oTpHLIATENBHOTO aHTPOIOI'€HHOTO BIMSIHUS Ha Orocdepy.
3arpsi3HeHUE cpebl.

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

Tembl pedepaToB, COOOIIECHN, TOKIAT0B
AJISl CAMOCTOSITEIbHOM PadoThI

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

Hcropus v pa3BUTHE 3HAHUM O KIIETKE.

[Tomymsiust Kak eAMHHUIIA OMOJIOTUYECKON IBOJIIOLINH.
CoBpeMeHHbIE B3IJIs/1bI Ha OMOJIOTHYECKYIO SBOJIIOLIHUIO.
CoBpeMeHHbIE METO/bI UCCIIEIOBAHMSI KIIETKH.

Cpenbl 00UTaHHS OPTaHU3MOB: IPUYMHBI PA3HOOOPA3HSL.
Dxoyioruueckas aemorpadus.
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8. Jlemorpaduueckas CTpyKTypa HOIYJISIHIA.

9. Kpacnas kaura TamO0oBCKO# 00acTH.

10. Oco6o oxpansieMble TPUPOAHBIE TeppuTOpUn Poccum.

11. Ocob60 oxpaHsieMbIe TPUPOHBIC TEPPUTOPUN TaMOOBCKOW 00JIaCTH.

12. 'noGanbHbBIE 3KOJIOTUIECKUE MPOOTIEMBI.

13. Ilepserit pycckuii akagemuk M.B. JlomoHOCOB.

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

15. PacTtBOpBI BOKPYT Hac.

16. YcTpaneHue xecTKOCTH BOJIbI HA POMBIIIUIEHHBIX MPEIIPUATHIX.

17. ictopusi BOSHUKHOBEHHUSI U Pa3BUTHUSL OPTraHUYECKON XUMUH.

18. YrneBobl ¥ UX POJb B KUBOU MIPUPOJIC.

19. XKupb! kak IPOAYKT MUTAHUS U XUMUYECKOE ChIPBE.

20. CpencrBa THTHEHBI HA OCHOBE KHCIOPOACOAEPIKAIINX OPTaHMUECKUX COCIMHEHUH.

21. CuHTeTH4ecKe MOIOLINE CPEICTBA: JOCTOMHCTBA U HEJOCTATKU.

22. Jlepunur Oenka B MHIIEBBIX MPOAYKTaX M €ro IMPeooJCHHE B paMKax TIJI00aIbHOM
MPOJIOBOJIBCTBEHHON MPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu  peanmzanum  cojepkanust — oOmeoOpa3oBaTebHOM  y4eOHOMW  JTUCUMILTAHBI
«EcrectBo3nanue» B npenaenax ocsoeHuss OIIOII CIIO no cnenuansHocT 35.02.16 Dkcmtyararus
U PEMOHT CEIbCKOXO3SIMCTBEHHONW TEXHHKH W OOOpYIOBaHUS MaKCHMalibHas ydeOHas Harpyska
oOyuatomuxcsi coctaBisier — 110 gacoB, B ToM uymcie ayautopHas (oOs3arenbHasi) ydeOHas
Harpys3ka oOy4aromuxcsi, BKI04ast JabopaTopHbIe U pakTudeckue 3ausaTus, - 110 yacos.

Temarnueckuii nian

Coaepixanue o0yueHust Oos3aTesibHasA yueOHas1 Harpy3Ka
o0yvawumuxcs, 4.
Bcero B TOM 4YHCJIE:
JIEKIUH, 113 J3
YPOKH
XUMUSI
O0masi 1 HeOpraHm4vecKast XuMmsi 18 10 8
BBenenue 1 1 -
OCHOBHBIC IOHATHS M 3aKOHBI XUMHH 3 1 2
[lepuoanueckuii 3akoH u Ilepuonnyeckas cucrema 2 2 -

XUMHYEeCcKHX 3eMeHToB [l. 1. MeHneneena.
CtpoeHue BeliecTna.

Bona. PactBopsil. 1 1 -
XHMMHUYECKUE PEAKIIUH. 3 1 2
Heopranuuyeckue coeiuHeHuUs.

Knaccudukanus HeopraHMuecKux COeAMHEHUH U UX 4 2 2

CgoiictBa. [lonsiTue o ruaposmse coneil.

Metasnsl. HemeTaisl. 4 2 2
Opranuyeckasi XuMus 16 10 6
OCHOBHBIE MOHATHUSI OPTAHUYECKON XUMUU U TEOPUs 2 2 -
CTPOCHUSI OPTaHNYECKUX COCIMHEHUHN

VYreBoopo/ibl U UX MPUPOJIHBIE HCTOUHUKH 2 2 -
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Kucnoponcoaep:xaiue opraHndeckue CoeIMHEHUS 4 2 2
A3oTcoaepKale OpraHnyecKue CoeAMHEHUSI. 6 2 4
[Tonmmepsr
XuMUs U )KU3Hb. XUMHUS U OPraHU3M UYeJIOBEKa. 2 2 -
XuMHs B OBITY
Hroro 34 20 14
BHeayauropHasi camocTosiTeJibHasi paboTa He npexycMmoTpena
Kouncyabranuu He npenycMoTpensbl
IIpome:xxyTouHasi arrectanusi B ¢opMe TeCTOBOI0 KOHTPOJISA
BUOJIOI'Us
BBenenue 2 2
buonorus — COBOKYTHOCTb HayK O KHBOM MPUPOJIE. 2 2
MeTo/1bI HAyYHOTO IMO3HAHUS B OMOJIOTHU
Krnerka 18 10 8
Opranusm 28 20 4 4
Bun 14 8 6
DKOCHCTEMBI 12 10 2
HTtoro 76 52 6 18
BHeayauTopHasi camocTosiTeJibHAs padboTa He npexycMmorpena
Kouncyabranuu He npenycMoTpensbl
IIpomeskyTouyHas arrecTtauus B popme 1udpepeHupOBAHHOIO 3a4eTa
Bcero | 1120 | 72 | 20 | 18
XAPAKTEPUCTUKA OCHOBHBIX BUIOB YYEFHOM JEATEJbHOCTH
OBYYAIOIIUXCSA
Coaepixanue o0yueHust XapakTepucTHKA OCHOBHBIX BUI0B

AeATEeJbHOCTH 00y4aromuxcs (Ha ypoBHe
y4eOHBIX JIeliCTBHIl)

XUMUA

Beenenue PackpsITHe BKIaga XMMUYECKOW KapTUHBI MUpPa B
€AVHYI0 €CTECTBEHHO-HAYYHYI0 KapTUHY MHpa.
XapakTepucTHKa XUMUH KakK MPOU3BOAUTEIBHOM
CWJIBI O0IIIECTBA

Baxneiilue xumMuueckue NOHATHS YMeHue Jarth OnpeieleHHe U OIEepHpOBATH
CJIEAYIOIIUMU XMUMUYECKUMUY]
TIOHSATHUSIMH: «BEIIECTBOY, «XUMHAYECKHH
HIIEMEHT, «aToM», «MOJICKYJIa,

«OTHOCUTEJIbHBIE AaTOMHAas M  MOJIEKYJspHast
Macchl», «HOH», «AJJIOTPOIMUS», «HU30TOIbIY,
«XUMHYECKas CBSI3bY,
«@IEKTPOOTPULIATEIILHOCTY, «BAJICHTHOCTBY,
«CTENEHb OKHCIECHHA», «MOJIb», «MOJIIpHAs
Macca», «MOJSIPHBI 00BbEM Tra3000pa3HBIX
BEIIECTB»,  «BEIIECTBA  MOJIEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO ~ CTPOEHUS»,  «PacTBOPBI»,
«QJIEKTPOJIUT u HEDJIEKTPOJIUTY,
«QIEKTPOIUTHYECKAS JUCCOLIUALUS»,
«OKHUCIIUTENb U BOCCTAHOBUTENbY, «OKHCICHHUE Y|
BOCCTAHOBJIEHME»,  «CKOPOCTh  XHUMHYECKON|
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peaxkum», «XMMHYECKOE paBHOBECHEY,
«yTJACPOIHBIA  CKeleT»,  «(pyHKIMOHAIbHas
Tpynnay, Ku30MepHsi»

OcHOBHbBIE 3aKOHBI XUMHH

@opMyYJIMPOBAHUE 3aKOHOB COXPAHEHHSI MACChI
BCIIECTB M IIOCTOSHCTBA COCTaBa BEIICCTB.
YcraHoBineHUe NPUYUHHO-CIICICTBEHHONW CBS3U
MEXJYy COJIEp’)KaHMEM JTHUX 3aKOHOB U

HaIlUCAHUEM XUMHUYECKUX bopmyn u
YpaBHEHUH.

PackpeiTie (QU3UYECKOTO CMBICIIa CHMBOJIMKU
[Tepuoanueckoit TaOJINLIBI XUMHYECKHUX

anementoB J. WM. MenneneeBa (HomMepoB
aJIeMEeHTa, Mepruojaa, TPYNIbI) U yCTaHOBJICHUE
MIPUYMHHO-CIIEICTBEHHOM CBSI3U MEKIY
CTpOEGHHMEM aToMa W  3aKOHOMEPHOCTSIMU
W3MCHCHHUS CBOICTB 3JIEMCHTOB u
00pa30oBaHHBIX WMH BEIIECTB B IEpPUOAAX U
rpynmnax.

XapakTepucThKa 3JIEMEHTOB MajbIX MEPUOI0B
I10 nx ITOJIOKSHHUIO B
ITepuoanueckoii cucreme JI. . Mennaeneena

OcHoBHbBIE TCOPUHU XUMHUHU

VYcranoBneHue 3aBUCHMOCTHU CBOMCTB
XUMHUYECKUX BEIIECTB OT CTPOEHUS AaTOMOB
o0pa3yrlomux HMX XUMHYECKUX DJIEMEHTOB.
XapakTepucTuka BAYKHEUIIUX TUIIOB
XUMHYECKUX CBSI3€d M OTHOCHUTEIIBHOCTH 3TOMN
tunonorud. OO0bICHEeHNE 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa M  CTPOECHUSA
KPUCTAJUTMYECKUX PELIETOK.
@OopMyYyJIUPOBAHUE  OCHOBHBIX  IOJOKEHUU
TEOPUU DJIEKTPOJIUTUYECKOM JUCCOLMALUU U
XapaKTEpPUCTUKA B CBETE 3TOW TEOPHUH CBOICTB
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COECIMHEHU.

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

BaskHeililue BeuiecTBa u MaTepUuaJbl

XapakTepucTuka CTPOCHUS aTOMOB u
KPUCTAIJIOB W Ha OTOW OCHOBE OOMIMX
(GUBUYECKUX M XUMHYECKHX CBOWCTB METAJIJIOB
n HEMETAJIJIOB.
XapakTepucTuka COCTaBa, CTPOCHHS, CBOWCTB,
MOJIy4YeHUs] W NPUMEHEHHE  BaKHEMIIHX
HEMETAJIJIOB.

XapakTepucTuKka COCTaBa, CTPOEHHUS W OOIINX
CBOWCTB BaKHEHIITIX
KJ1aCCOB HEOPraHUYeCKUX COEIUHCHMH.
Ommcanne cocTaBa W CBOWCTB Ba)KHEHIIIMX
MIPEJCTABUTENICH OpPraHUYeCKUX COCAMHEHUM:
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METaHOJIa U 3TaHOJIA, CIOKHBIX 3(UPOB, )KUPOB,
MBLI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHUCIIOTHI),

MOHOCaXapuA0B(TJIIOKO3bI), JUcaxapHuioB
(caxapo3bl), monMcaxapuaoB (Kpaxmaiga U
L[EJLUTIOJIO3BI), aAMUHOKHCIIOT, OeNKoB,
MCKYCCTBEHHBIX U CUHTETUYECKUX MOJUMEPOB
XuMUYeCKUl I3bIK U CHMBOJIMKA Hcnons3zoBanue B yaeOHOU u
npodecCHOHABLHOM JeSITeTbHOCTH
XUMUYECKMX  TEPMHUHOB U  CHUMBOJIUKH.
HasniBanue M3YYEHHBIX BELIECTB 1o
TPUBHUAIBLHON W MEXKTyHapOAHOM

HOMCHKJIAaTYypC HW OTpPAXXCHUC COCTaBa OTHUX
COGI[I/IHGHI/Iﬁ C NIOMOIIBKO XMMHNYCCKHX (bopMyn.

Otpa’keHue  XUMHYECKHMX  IIPOLIECCOB  C
MOMOUIBI0 YPAaBHEHUM XUMUYECKUX PEAKIIUIMA

XuMu4ecKHe peakunu OO0OBsicHCHHE CYIIHOCTH XUMUYCCKHX
MPOIECCOB. Knaccudukanms
XHUMUYECKHX peakiuii 110 Pa3IUYHBIM
MpyU3HaAKaM

XuMHYeCKH A IKCTIEPUMEHT BrinosiHEHME XWMHYECKOrO JKCIEPUMEHTA B
ITOJTHOM COOTBETCTBUM
C  TMpaBWIaMH  TEXHHKH  O€30MaCHOCTH.
HaGnronenue, ¢ukcupoBaHWEe W ONHUCAHUE
pe3yJIbTaToOB MIPOBEICHHOTO
AKCIIEPUMEHTA

Xumuueckasi uHpopmanus [IpoBenenue CaMOCTOSTECILHOTIO IOKCKa
XHUMHYECKON nHpopmauu

C HCIIOJIb30BAaHHEM PAa3JIMYHBIX HCTOYHUKOB
(HayyHO-TIONYJISIPHBIX U3aHUN, KOMITBIOTEPHBIX
0a3 JIAHHBIX, pecypcoB WutepHera);
UCTOJIb30BAHUE KOMIIBIOTEPHBIX TEXHOJIOTUM
uist  00pabOTKM U Tepelayd  XHUMHUYECKOU
MHpOPMALIUU U €€ MPEICTABICHHS B Pa3INYHbIX

dopmax
Ipoduabnoe n npodeccnonanbHo 3HaunmMoe | OObsICHEHHE XUMHYECKUX SIBJICHUH,
cojepsKaHue IIPOUCXOIAIINX B IPUPOJE, OBITY,
" Ha MIPOU3BOJCTBE.

CoOmroieHne mpaBuil IKOJIOTHYECKH TPAMOTHOTO
MOBEe/eHUs B OKpyxkarwomehd cpeae. OreHka
BIIUAHUA XUMHUYCCKOT O Sal'”pfl?)HeHI/IH
OKpYXAaroIIe cpelbl Ha OpPraHu3M 4YelOoBeKa U
JpyTHE XUBbIe opraHu3Mbl. COOJIIOICHNE TTPaBUI]

O0e3omacHOro  OOpalleHuss ¢ TOPIOYMMH U]
TOKCUYHBIMU  BELIECTBAMH,  JIaOOpaTOPHbBIM
o0opyoBaHuEM.

Kpurnueckast OLICHKA JIOCTOBEPHOCTH|
XUMHUYECKON UH(OpMAIHH,

HOCTYHaIOHIeI\/II N3 pasHbIX HCTOYHHKOB.

BHOJIOI'UA

BBenenune

’ 3HaAKOMCTBO C OOBEKTAMH HW3YYCHHS! OWOJIOTHHU.
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BrisBienne ponu Ouosornu B (popMHUpOBaHUHU
COBPEMEHHOW €CTEeCTBEHHO-HAy4YHON KapTHUHBI
MUpa ¥ MPAKTHYECKON JCATEIBHOCTH JIOJICH.

Kiaerka

3HAKOMCTBO C KJIETOYHOW TEOpUEH CTpOECHUS
opranu3moB. [lonydyeHune npencrasieHus O poiau
OpraHu4YCCKUX MW HCEOPraHNM4YCCKUX BCIICCTB B
KIIETKE.

3HaHME CTPOEHHSA KIETOK [0 pe3yJabTaTaMm
paboThI CO CBETOBBIM MUKPOCKOIIOM.

YMeHHe ONMCBIBATH MUKPOIPENaparbl KIETOK
pacTeHHH. Y MEHUe CpaBHUBATh CTPOCHUE KIIETOK
paCTeHI/Iﬁ n JKHUBOTHBIX 10 T'OTOBBIM
MHUKpOIIpEnapaTaM.

Opranusm

3HaHHE OCHOBHBIX CIIOCOOOB Pa3MHOXKCHUS
OpraHU3MOB, CTaJIUH OHTOTEHE3A.

3HaHWE MPUYWH, BBI3BIBAIOIIMX HAPYIICHUS B
Pa3BUTUU OPraHU3MOB. YMEHHE II0JIb30BAThHCS
IF€HETUYECKOM TEPMHHOJIOTMEH W CUMBOJIHMKOM,
pemaTh NpOCTEHIITNE TCHETUYECKHE 3a0a9H.
3HaHue O0COOCHHOCTEH  HACIEACTBEHHOM U
HEHACIEACTBEHHOH  M3MEHYMBOCTM U HX
OMOJIOTMYECKON POJI B HBOJIIOIIUHN KUBOTO.

Bun

YMeHue aHaIM3upOBaTh U OLICHUBATh Pa3JInYHbIC
TUIIOTE3bI MPOUCXOKIACHUS KU3HU Ha 3eMIIe.
YMeHue MpoBOAUTH OMHCAHHE O0CO0ei OIHOTO
BHJIA 10 MOP(HOIIOTHYECKOMY KPUTEPHIO.
Pa3Butne crocoGHOCTEH SICHO U TOYHO M3JIarath
CBOM MBLIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHMS, BOCIIPUHUMATh U aHAJIU3UPOBATh
MHEHHsSI  COOECeHUKOB, TMpHU3HABas  IPaBO
JPYroro 4ejioBeKa Ha MHOE MHEHHUE.

YMeHue [0Ka3blBaTh POJCTBO YEIOBEKAa U
MJICKOTIUTAIOIINX, OOLIIHOCT U  PaBEHCTBO
YEJI0BEYECKUX pac.

IKOCHUCTEMBI

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

3HaHue OTJIIMYUTENbHBIX MIPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arpOIKOCHCTEM.
[Tony4yeHne npeAcTaBICHUS O CXEME YKOCUCTEMBI
Ha npuMepe Guocdepsl.

JleMoHCTpanuss yMeHMsS IIOCTAaHOBKHM  IieJiei
NeSITeTbHOCTH,  TUITAHUPOBAaHWE  COOCTBEHHOM
JEeSITeIbHOCTH JUISl JIOCTUXKEHHUSI IMOCTaBJIEHHBIX
eNe, TMPeIBUACHUS BO3MOXKHBIX Pe3yJIbTaTOB
ATUX JEHCTBUH, OpraHM3alliud CaMOKOHTPOJIA M
OIIEHKH TIOJYYECHHBIX PE3yJIbTaTOB.

OOyuenue coONIOEHUIO TNPABWIJI TOBEJICHUSA B
TIPUPOJIE, OepexxHOMY OTHOIIIEHHUIO K
OuosornyeckuM  oOBeKTaM  (pacTeHHsIM |
YKUBOTHBIM M FIX COOOIIECTBAM) M MX OXPaHE.
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YYEBHO-METOANYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIEYEHHME ITPOI'PAMMBI YYEBHOM JUCIHUTILIMHBI
«ECTECTBO3HAHUE
Jns  peanmuszauud mporpaMMbl  Y4eOHOM TUCHUIUIMHBI TMPEAyCMOTpeHa JiabopaTopus
ouosoruu (Nel5/22), ocHamennast 000py10BaHUEM:
. HoytOyx — 2 mit.;
. Kommnsrorep;
. DKpaH Ha IITaTUBE;
. IIpoexTop ViewSonic;
. [IpunTep nazepHpiii — 2 mrT.;
. IHTepakTHBHAs JOCKA,;
. buonoruueckas MukponadopaTopus;
. Crenppr;
. Hudposoit Mukpockor — 1 mrT.;
10.CeeroBbie Mukpockomns! — 10 mr.;
11. Harsinaeie mocoOus.

O 00 1 N DN B WK =

Jis peanu3anuy nporpaMMbl Y4eOHOW JAMCIUIUIMHBI IPEYCMOTPEHA Ja00paToOpHs XUMHU
(Nel5/16, 16a), ocHameHHast 000OpPYIOBAHUEM:

1.Becbl METUITMHCKUE BJIEKTPOHHBIE;

2. Jlocka ayauTopHasi;

3. Ilpoextop NECNP;

4. CTOa XMMHUYECKUN JTEMOHCTPALIMOHHBIMH;
5.Kamopudep 3KOLI;

6. HoytOyk;

7. Komnsrorep;

8. MukpoaabopaTopus 0 XUMUH;

9. Habop XxuMu4eckux peakTUBOB — 2 IIT.;
10. IIpunTep;

11.IIpunTep nazepusiii MOV,

12.11Ixad nis yueOHbIX mocoOuit — 2 mr.;
13. AHaJIMTUYECKHE BECHI — 2 IIT.;
14.MyddenbHas ey,

15.CymunpHbli mkag;

16. BorTspxHOM mIKad;

17. DnekTpoHHBI MUKPOCKOIL.

PEKOMEHAYEMAS JINTEPATYPA
OcCHOBHBIC HCTOYHUKHU:

1. buonorus: yueOnuk u npaktukym juist CI1O [Dnextponssiii pecype] / B. H. SApbirun
[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. Orroukwmid, I'. 1. EctectBo3Hanme: y4eOHuK M mpaktukyMm s CIIO [DmekTpoHHBIH
pecypc] / I'. II. Ottoukuii; mox pea. I'. H. Kysemenko. - DnekTpoH. naH. - M.: M3garenscTBO
FOpaiit, 2020. - 380 c. - Pexxum mocryma: https://www.biblio-online.ru/viewer/estestvoznanie-
448771#page/2 - 3ari. ¢ 3KkpaHa.
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JlonoTHUTeIbHbIE UCTOYHUKH:

1. labpuensa O.C. m gap. EcrtectBo3nanume. Xumus: y4eOHUK JUIsl CTYACHTOB
npo¢eCCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aLNi, OCBAUBAIOIINX MPO(PECCH U CHEIHATBHOCTH
CIIO. - M., 2017.

2. I'yceiixanoB, M. K. EctectBo3nanme: y4yeOHuk u mnpaktukym g CIIO
[DnexTponnsiii pecypc] / M. K. I'yceiixaHoB. - DineKkTpoH. faH. - 8-¢ u3., nepepad. u gom. - M.:
UznarensctBo  Opaiit, 2020. - 442 c¢. - Pexum jpgocryma: https://www.biblio-
online.ru/viewer/estestvoznanie-448850#page/2 - 3ari. ¢ skpaHa.

3. HNanunos-Jlanwiesan, B. WM. DOxomormss : y4eOHuk u mnpaktukym st CIIO
[OnexTponnbiii pecypc] / H. H. Mutuna, b. M. ManamenkoB ; mon pea. B. W. Jlanumosa-
Janunbsina. - OnekTpoH. nad. - M. : UznarensctBo FOpaiit, 2019. - 363 c. - Pexum nocrymna:
https://www.biblio-online.ru/viewer/ekologiya-437197#page/2 - 3ari. ¢ 3kpaHa.

4. Jlenuenko, E. M. uronorus, rucromoruss u s3mbOpuonorus : yueonuk st CIIO
[DnexTponnbiii pecypc] / E. M. JleHueHko. - DJEKTpPOH. 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 3ar. ¢ 3kpaHa.

5. Oo6yxoB, [I.K. buonorus: kinetku u Tkanu : yuae0. mocooue ms CIIO / JI.K. OdyxoB,
B.H. KupunenkoBa. — DnekTpoH. JaH. - 3-¢ u3., nepepad. u gon. - M. : UznatensctBo FOpaiit,
2019. - 359 c. - Pexxum moctyna: https://urait.ru/bcode/441999 - 3ari. ¢ skpaHa.

6. Ocunosa, JI. A. T'enetmka. B 2 4. Yactes 1 : yuebnoe mnocobue mis CIIO
[Dnmextponnbrii 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. Okonorus : yueonuk u npaktukym ans CIIO [Dnexkrponssiit pecypc] / A. B. Totaii
[v ap.] ; mox obmr. pen. A. B. Toras, A. B. KopcakoBa. - DnekTpoH. gaH.- 5-¢ u3j., nepepad. u 1om.
- M. : MWzparenbctBo I[Opaiir, 2019. - 353 c¢. - Pexum pgocryna: https://biblio-
online.ru/bcode/433349- 3ar. ¢ skpaHa.

Nudopmanuonnbie u nugpoBbie TEXHOJIOTHH (IPOrpaMMHOe odecrniedeHne, COBpeMeHHbIe
npogeccnoHabHbIe 0a3bl JAHHBIX M HHGOPMAIMOHHBIE CIIPABOYHbIC CHCTEMBbI)

VYyeOHass IUCHUIUIMHA MPEIyCMAaTPUBAaeT OCBOEHHME WH(POPMALMOHHBIX M LHUQPPOBBIX
TexHosoruil. Peanuszanus nudpoBBIX TEXHONOTWH B 00pa30BaTEbHOM IPOCTPAHCTBE SIBISETCS
OIHOW W3  BaXHEUIUX  Ieed  oOpa3oBaHusA,  [JAIOMIEd  BO3MOXXHOCTb  pa3BUBATH
KOHKYPEHTOCIIOCOOHbIE KayecTBa OOyYaroMXcs Kak OyAyluX BbICOKOKBAIN(UIIMPOBAHHBIX
CIELUATIUCTOB.

[{udpoBsle TEXHOJIOTMM MpPENyCMATPUBAIOT pa3BUTHE HABBIKOB A(P(EKTUBHOIO pELICHUs
3aJ1a4 Mpo¢eCCHOHAIBHOI0, COI[MAIBHOTO, JUYHOCTHOTO XapaKTepa ¢ UCIOIb30BaHUEM Pa3IMUHBIX
BUJIOB KOMMYHHUKAIIMOHHBIX TeXHOJNIOTUH. OcBoeHHE IU(PPOBBIX TEXHOJIOTUH B paMKax JaHHOU
JTUCIUTITMHB OPUEHTHPOBAHO Ha CIOCOOHOCTh O€30MacCHO U HaJIeXalluM 00pa3oM TMoJydaTh
JOCTYH, YNpaBiATh, MUHTETPUPOBATh, OOMEHUBATHCS, OLEHHBATh M CO3/1aBaTh WH(OpPMAIMIO C
MOMOUIbI0 LU(POBBIX yCTPOWCTB U  CETEBbIX TexHoJorui. @opmupoBaHue 1UPPOBOI
KOMIIETEHTHOCTH  Tpearnoiaraer paboTy ¢  JaHHBIMH, BJaJeHHE HWHCTPYMEHTaMU IS
KOMMYHHKAIUH.

DJIEKTPOHHO-0UOJIMOTEYHASI CUCTEMBI M 0a3bI JAHHBIX

1. OO0 «23BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanme yciyr ot 10.03.2020
No OB CVY 437/20/25 (CereBast aneKkTpoHHass OMOIMOTEKA)

2. DnekTpoHHO-OMONMMOTEYHass cucremMa wusnatenbcTBa «Jlamby  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHHWE YCIYr MO MPEIOCTABJICHHUIO JIOCTYyNMa K AJIEKTPOHHBIM u3gaHusm OO0
«3narenbctBo Jlanb» oT 03.04.2023 Ne 1)

20


https://www.biblio-online.ru/viewer/estestvoznanie-448850#page/2
https://www.biblio-online.ru/viewer/estestvoznanie-448850#page/2
https://www.biblio-online.ru/viewer/ekologiya-437197#page/2
https://www.biblio-online.ru/viewer/citologiya-gistologiya-i-embriologiya-444270#page/2
https://www.biblio-online.ru/viewer/citologiya-gistologiya-i-embriologiya-444270#page/2
https://urait.ru/bcode/441999
https://www.biblio-online.ru/bcode/421010
https://biblio-online.ru/bcode/433349
https://biblio-online.ru/bcode/433349
https://e.lanbook.ru/
https://e.lanbook.ru/

3. DiekTpoHHO-OMONMOTEUHass cuctema wusnarenbcrBa «Jlanb»  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHHWE YCIYr IO MPEIOCTABJICHHUIO JIOCTYNMa K AJEKTPOHHBIM u3maHusm OO0
«M3narenbctBo Jlanb» oT 06.04.2023 Ne 2)

4. ba3a naHHBIX IEKTPOHHBIX HH(POopMannoHHbIX pecypcoB PI'BHY ITHCXB (morosop mo
00ecCTeYeHnIo JOCTyna K ANeKTpoHHBIM HH(popManuonHsiM pecypcam ®I'BHY IHHCXbB uepes
tepmuHan yaaieHHoro gocryna (TY ] ®I'BHY [THCXB) ot 07.04.2023 Ne 6/n)

5. DnextpoHHO-OMONmMoTeuHass  cucrema  «AgriLiby  ®T'BOY BO  PTA3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTJIANICHUE HA IpeaocTaBicHue qocTyma oT 13.04.2023 Ne
0/1 k JIunenznonHoMy 1oroBopy oT 04.07.2013 Ne 27)

6. DnexktpoHHass OubamoreuHas cuctema «HamwoHanmpHBIH HUGPOBONH pecypc «PykoHT»:
Komnekiuu «ba3ossiit MmaccuBy» u «Koistoc-c. Cenbekoe xo3siictBoy (https://rucont.ru/) (morosop Ha
OKa3zaHHe YCIyr 1o npeaoctaieHuto qoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «AnexrponHoe m3narenscto FOPAWTY (https://urait.ru/) (morosop Ha OKa3aHHe
yCIYr 1O TPEAOCTaBICHHIO JOCTyma K oOpazoBatenpHOM Tuiatropme OOO «IneKTpoHHOE
u3matenbctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnekrpoHHo-OnbOIMOTeUHast cuctema «BepHanckuit» (https://vernadsky-lib.ru) (morosop
Ha 0€3B03ME3THOE HCIIOIb30BaHKe pou3BeaeHuii oT 26.03.2020 Ne 14/20/25)

9. baza manueix HDOB «HammonansHas sinexTpoHHas OuOmumoreka» (https://rusneb.ru/)
(moroBop o nmoaxnroueHuu Kk HOb u npenocrasnenun nocryna k oobekram HOb ot 01.08.2018 Ne
101/H3b/4712)

10. CornameHue O COTPYIHHYECTBE IO OKA3aHHUIO OMOIMOTEYHO-WH(POPMAIMOHHBIX U
COIMOKYJIBTYPHBIX YCJIYT IOJIb30BaTENIsIM YHUBEPCUTETa M3 YHWCIIa WHBAIUIOB IO 3PCHUIO,
CJTA0OBUISAIINX, HHBAJUIOB JPYTHX KATETOPUH C OTPaHMYEHHBIM JTOCTYIIOM K WH()OpMAIIWH, JIHII,
UMEIOIINX TPYIHOCTH ¢ uTeHHeM IuiockoneuaTHoro tekcta TOIBYK «TamboBckas oOiactHas
yHUBepcasibHas Hay4yHas OuOimorexka wumM. A.C. [lymxkuna» (https://www.tambovlib.ru)
(cornmamenue o cotpyanuyectse oT 16.09.2021 Ne 6/H)

HNudopMmanmoHHbIie CIPABOYHbIC CHCTEMBI

1. CunpaBounas mpaBoBas cucrema Koncynbrantllntoc (moroBop mocTaBKH U
compoBOXAeHUS dK3eMIuIApoB cucteM Koncynprantllmtoc ot 03.02.2023 Ne 11481 /13900/3C)

2. OnexTpoHHBIN nepuoaudeckuii cnpaBoyHuk «Cucrema 'TAPAHT» (moroBop Ha ycinyru
0 CONPOBOXKICHHUIO OT 22.12.2022 Ne 194-01/2023)

CoBpeMeHHbIe IPo(eccHOHAIBHBIE 0a3bI IaHHBIX

1. ba3a [naHHBIX HOPMATHBHO-TIPABOBBIX AaKTOB HH(POPMAIMOHHO-00pa30BaTEIHHON
nporpamMmel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza mannpix Haywnoit smektponHoi Oubmmorexkn eLIBRARY.RU - poccuiickuit
MH(OPMALIMOHHO-aHAIUTUYECKUI TOopTall B OONAcCTH HAyKH, TEXHOJOTMHM, MEIUIMHBI U
obpaszoanwus - https://elibrary.ru/

3. TTopTan oTKpeITEIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTeie naHHble  ®DenepanbHoil  CiykObl TOCYJAapCTBEHHON CTaTUCTUKH -
https://rosstat.gov.ru/opendata

21


https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
https://rosstat.gov.ru/opendata

JInueH3MoHHOE ¥ CBOOOTHO PACTIPOCTPAHsIeMOe MPOrpaMMHOe ofecriedeHne, B TOM YHCIe
0Te4eCTBEHHOT0 TPOM3BOJCTBA

Nd HammenoBanue PazpaboTtuuk 10 HocTynHocTb Cchuika Ha PexBu3nuThl
(mpaBooOOIa1aTENb) (IM1IeH3UOHHOE, Enunsrit MOATBEPKIA
CBOOOJTHO peectp IOIIETO
pacrpocTpaHsieMoe) | POCCHHCKUX JOKYMEHTa
pOTrpaMM s (pm
O9BM u B/] HaJIUYHH)
(TIpu HATTMYMN)
1 Microsoft Microsoft JIuieH3MOHHOE - Jlunensus
Windows, Corporation oT
Office 04.06.2015
Professional Ne 65291651
CpOK
EUCTBUSL:
OeccpouHo
2 | AutuBupycuoe | AO «JIaboparopus JIuiieH3nOHHOE https://reestr.di | Cyb6nuiensu
IPOrPaMMHOE Kacmiepckoro» gital.gov.ru/ree OHHBIT
obecrieyeHne (Poccus) str/366574/?sp | morosop ¢
Kaspersky hrase_id=4151 000
Endpoint 65 «Codrekc»
Security mst oT
Ou3Heca 06.07.2022
Ne 6/H, cpok
JIIEUCTBUL: C
22.11.2022
o
22.11.2023
3| MoitOduc OO0 «HoBsie JIutieH3nOHHOE https://reestr.di | Kontpakrt ¢
CraHIapTHBIH - o0JIayHbIC gital.gov.ru/ree 000
OducHbIit TEXHOJIOTHUH» str/301631/?sp | «PyOukon»
MaKeT (Poccust) hrase_id=2698 oT
JUTsl paboTHI © 444 24.04.2019
JOKyMEHTaMU Ne
Y TIOYTOM 0364100000
(myoffice.ru) 819000012
CpOK
JEUCTBUSA:
0eccpovHO
4 [ TIporpammHas | AO «AHTHUIIIaruaT» JInneH3noOHHOE https://reestr.di | Jlunensuonn
cucTemMa Juist (Poccust) gital.gov.ru/ree | b1t qOrOBOP
OoOHapyKEeHHUS str/303350/?sp c AO
TEKCTOBBIX hrase_id=2698 | «Awnrturmiaru
3aMMCTBOBAaHUM 186 aT» oT
B YU€OHBIX U 17.04.2023
Hay4YHBIX Ne 6627,
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http://www.trello.com

pabotax CpOK
«AHTUILTaruaT JIIEUCTBUSL: C
BY3» 17.04.2023
(https://docs.ant 1o
iplagiaus.ru) 16.04.2024
5| Acrobat Reader Adobe Systems CBoboxHO - -
- IPOCMOTP pacmnpocTpaHsieMoe
JIOKYMEHTOB
PDF, DjvU
6| Foxit Reader Foxit Corporation CBoboxHO - -
- IPOCMOTP pacrnpocTpaHsieMoe
JIOKYMEHTOB
PDF, DjvU
Pecypcbl HHPOPMALIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu «AHTEepHeT»
1. CDTOwiki: 6a3a 3nanuii mo uuposoit Tpanchopmarnuu https://cdto.wiki/
LudpoBbie HHCTPYMEHTHI, NPUMeEHsIEMbIe B 00pa30BaTeJILHOM NpoLecce
1. LMS-miardpopma Moodle
2. Bupryansnas nocka Mupo: miro.com
3. Buptyanbnas nocka SBoard https://sboard.online
4. Buptyansnas nocka Padlet: https://ru.padlet.com
5. O6naunblie cepBuckl: Snnekc./uck, O6mako Mail.ru
6. Cepsucel onpocos: Suaexc @opmel, MyQuiz
7. Cepsucsl Buaeocss3u: Suaekc tenemoct, Webinar.ru
8. CepBuc coBMecTHOW paboThl Haj MpoekTamu A HeOosmpmux rpynmn  Trello

Lln¢ppoBbie TEXHOJOTHH, IPUMeHsIeMble PH U3Y4YeHUH AU CHHIIITUHBI

Ne [{udpossie TEXHOTOTUN Bunpsl yaeGHON pabOTHI, BHIOIHSAEMBIE C
MIpUMEHEHHEM U(POBON TEXHOJIIOTUU
1. | ObnauHble TEXHOJIOTHH WHuBuyanbHble 3a0aHNs

Bosnpmue nanuwie

NuauBuyanbHbIE 3a1aHUS
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PabGouass mporpamma pa3paboTraHa Ha OCHOBE (helepaIbHOTO TOCYJApPCTBEHHOTO
o0Opa3oBaTenpHOrO CTaHmapTa cpeaHero obmiero obpazoBanusi (PI'OC COOQO), yTBEepkKICHHOTO
[Ipukazom MunucrepcTBa obpazoBanus u Hayku P® ot 17 mas 2012 1. Ne 413; B COOTBETCTBUU C
PexomMeHmanusiMu 1O OpraHM3alUU MOJYYEHUs CpEIHEro oodmiero oOpa3oBaHUS B Tpeaenax
OCBOEHHUSI 00pa3z0BaTENbHBIX MPOTpaMM CpeaHero mnpodeccuoHanbHOro oOpa3oBaHHs Ha 0Oasze
OCHOBHOTO 00mIero o0pa3oBaHHA C Y4YeTOM TpeOOBaHUH (enepaabHbIX TOCYAapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHAAPTOB U IMOJIydaeMoW mpodeccud WM CIEUUaIbHOCTH CPETHETO
npodeccuoHaIbHOTO 00pa3oBaHus (MUCHMO JlemapTamMeHTa ToCyJapCTBEHHON MOJUTHUKH B cdepe
oAroToBKH pabounx kaapos u JII1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

ABTOp:

Kyxosa 1.A., npenoaaBarens BeICIIEH
KBAJIM(UKALIMOHHON KaTeropuu
[EHTpa—KOJUIeKa MPUKIIAJAHBIX KBaTH(pUKaui
OI'bOY BO Muuypunckuii 'AY, Y
3aciyKeHHbIH yuuTens PO, s

[Touertnsrif pabotauk CI1O PO N.A. XKykosa

Penenienr:

PomroxoBa E.H., npenonasarens BbicHIER
KBAJIM(UKALIMOHHON KaTeropuu
LEHTpa—KOJJIEKa IPUKIIAHBIX KBATH(PUKALUT
®I'bOY BO Muuypunckuii 'AY

E.H. PogrokoBa

[Tporpamma paccMmoTpeHna Ha 3acenannu [IMK o0mieo0pa3oBaTenbHbIX JUCIUATLIIHH

poTokoi Ne 6 ot «22» sHBaps 2020 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHMM y4yeOHO-METOJMYECKOM KOMHUCCHHM LIEHTpa-KOoJUIeKa
npukiaaasbeix kBanupukanuit ®I'OY BO Muuypunckuii [AY

npotokoi Ne 5 ot «24» sHBapst 2020 r.

ITporpamma yTBepskaeHa PemennemM YueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npotokoi Ne 5 ot «27» suBaps 2020 r.

[Tporpamma mepepaboTaHa U I0MOJNHEHA B cOOTBETCTBUU ¢ TpeboBanusimu ®I'OC COO
[Tporpamma paccmotpena Ha 3acenannu [IMK 061meo6pa3oBaTenbHBIX JUCITUTIIINH

npotokod Ne 9 ot «19» anpens 2021 r.

[IporpaMma paccMOTpeHa Ha 3acelaHul y4eOHO-METONYECKOW KOMUCCUH IIEHTpa-KOoJIIe1kKa
npukiaaabeix kBanupukanuit ®I'bOY BO Muuypunckuii [AY

npotokod Ne 8 ot «21» anpens 2021 r.

ITporpamma yTBepskaeHa Pemennem YueOHO-METOANYECKOTO COBETa YHUBEPCUTETA
npoTokoa Ne 8 oT «22» anpenst 2021 r.

[Iporpamma mepepaboTaHa U IOTIOJIHEHA B cCOOTBeTCTBHH ¢ TpeboBarusmu ®I'OC COO
ITporpamma paccmotpena Ha 3aceganuu LIMK o61ieo6pazoBaTenbHbIX JUCIUTUIMH

npoTokoa Ne 9 ot «18» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceaHnuU Y4eOHO-METOAMYECKONH KOMUCCUH LIEHTpa-KOJUIeKa
npukiaaHeix kBanupukauuii @®I'bOY BO Muuypunckuit 'AY

npotokod Ne 9 ot «20» anpens 2022 r.

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

[Iporpamma mepepaboTaHa M IOMOJIHEHA B COOTBETCTBHH ¢ TpeboBarusmu OI'OC COO
[Iporpamma paccmotpena Ha 3acenanuu LIMK 061eo6pa3oBaTebHbIX JUCITUTIINH

npotokod Ne 11 ot «16» nrons 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceAaHnU Y4eOHO-METOAMYECKONH KOMUCCUH LIEHTpa-KOJUIeHKa
npukinagaeix kBamupukanuii ®I'bOY BO Muuypunckuii [AY

npoTtokosn Ne 11 ot «17» utons 2023 r.

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