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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma y4eOHOH nucuuruinHbl «EcTecTBo3HaHue» MpeqHazHayeHa Ui
M3YyYeHHUs] ECTECTBO3HAHUS B LEHTpPE-KOJUIePKE NpUKIAAHbIX KBamudukamuid DPIBOY BO
Muuypunckuii  ['AY, peanmsymoomieM 00pa30oBaTelbHYIO MIporpaMMmMy  CpeIHero  oOIero
o0pa3oBaHMs B Mpeaeiax OCBOCHHS OCHOBHOW MpOQecCHOHATBHON 00pa3oBaTeIbHON MPOTPaMMBI
CIIO na 6a3e ocHOBHOro o0miero oOpa3oBaHMs MpPH MOJATOTOBKE KaJpOB IO CIEHUATbHOCTH
15.02.01 MoHTax U TeXHUYECKas SKCIUTyaTalus MPOMBIILICHHOTO 000pyA0BaHUs (TIO OTPACIISIM).

PabGouass mporpamma paspabotana Ha ocHoBe TpeboBanmii PI'OC cpemnero oo6mero
00pa3oBaHMs, MPEIBbABIAEMBIX K CTPYKTYpE, COACPKAHHIO M pPE3ylbTaTaM OCBOCHHUS y4eOHOM
muctuminHel - «EcTecTBOo3HaHMe», B COOTBETCTBUM C PekoMeHIalusMH [0 OpraHu3aliu
MOJTyYeHHUsI CpeIHEero oOImero oOpa3oBaHUS B MpefesiaX OCBOCHHUS 00pa30BaTENbHBIX MPOTPAMM
cpenHero npogeccuoHaIbHOrO 00pa3oBaHUs Ha 06a3e OCHOBHOIO OO0IIEro oOpa3oBaHMs C Yy4ETOM
TpeOoBaHui (enepanbHBIX TOCYJapCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M IOIY4aeMOM
npodeccun WIU  CHEUUATbHOCTH CpelHero mpodeccHoHaNbHOro 0o0pa3oBaHus  (THCHMO
JlemapramMeHTa TOCYJIapCTBEHHOM IOJIMTUKM B cdepe MOoAroToBku pabouux kazapos u IO
Muno6puayku Poccum ot 17.03.2015 Ne  06-259), c¢ yderom IlpumepHOlt OCHOBHOM
0o0pa3oBaTeNnpHOM MPOrpaMMBI  CPEAHEro 00Imero oOpa3oBaHMs, OJOOPEHHOW pelleHueM
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 COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTUHE MHpa U METOoJax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HambOosee BaXHBIMU UIESIMU U JOCTHKECHUSMU
€CTECTBO3HAHMUS, OKA3aBIIMMU OIpPEACIAIONIEe BIUSIHUE HA DPA3BUTHE TEXHUKU M
TEXHOJIOTHH;

® OBJIAJICHUE YMEHUSIMU IPUMEHATH IOJIyYE€HHbIE 3HAHMS AJii OOBSCHEHUS SIBICHUM
OKpYXXAloIIero MUpPa, BOCIHPUATUS HMHPOPMALMM E€CTECTBEHHO-HAYYHOIO U
npoecCHOHANFHO ~ 3HAYUMOTO  COAEPIKAHMs; Ppa3BUTHE  WHTEIIEKTYalbHBIX,
TBOPUYECKUX CIIOCOOHOCTEH M KPUTHMUECKOTO MBIIIEHUS B XOJ€ IPOBEICHUS
MPOCTEUIINX MCCIEIOBAaHUN, aHalU3a SIBICHUN, BOCIPUATHS WU HWHTEPHPETALUU
€CTECTBEHHO-HAyYHO! MH(OpMaLINH;

e BOCHHUTAHHE YOEXKJAEHHOCTH B BO3MOXHOCTH MO3HAHUSA 3aKOHHON MNPHPOIBI U
UCIIONIb30BaHUsl JOCTH)KCHUN €CTECTBEHHBIX HAyK IS Pa3BUTHs IHUBHIW3ALUU U
MOBBIIICHUS KAYECTBA )KU3HU,

® TPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HAHWUU B MPOPECCHOHATHHON NEATEIBHOCTH H
MOBCEHEBHOM JKM3HU [uid oOecrneyeHuss Oe30MacHOCTH JKU3HEAEATEebHOCTH;
rPaMOTHOI'O HCIIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTUH; OXpaHbl 3/10pPOBbS,
OKPYXKarOILEeH Cpebl.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUATNIJIMHBI <KECTECTBO3HAHUE»

EcTtecTBO3HaHME — HayKa O SBJICHMSIX U 3aKOHax Npuposl. 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 MPHUPOABI, KOTOPbIE MOXKHO paccMaTpuBaTh KakK €IUHOE
LEJI0E.

EcTecTBeHHO-Hay4YHbIE 3HAHUS, OCHOBAHHbIE HA HUX TEXHOJIOTMH (OPMHUPYIOT HOBBIN 00pa3
KHU3HU. BBICOKOOOpPa30BaHHBIN YEIOBEK HE MOXKET IMCTAHIMPOBATHCS OT (DyHIAMEHTAIbHBIX
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3HaHUW 00 OKpYXKalIleM MHpe, HE PHUCKYs OKa3aThCs OECHOMOIIHBIM B MPOQPECCHOHATHHON
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.

EctecTBo3HaHUME — HEOThEMJIEMasl COCTaBISIONIAsl KYJIbTYPBI: OINMpEnessss MUPOBO33PECHUE
YesloBeKa, OHO MPOHUKAECT U B TYMaHUTAapHYIO cepy, U B OOIIECTBEHHYIO KH3Hb. PallioHanbHbIN
€CTECTBCHHO-HAYYHBI METOJ, C(HOPMHPOBABIIMIICS B paMKaX ECTECTBEHHBIX HayK, 00Opa3yeT
€CTECTBEHHO-HAyYHYI0 KapTHHY MHUpa, HEKoe o00pa3Ho-puiocodhckoe 0000mEeHne HaydHbIX
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 3aKOHOB XWMHH B TPAKTUYCCKOW EATEIBHOCTH JIIOJEH, B CO3/JaHUU 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
JOPYTUX HAyK, B YacTHOCTH (H3UKH, XMUMHH W MATEMATHKHU: HAOIIOJICHUS, SKCICPUMEHTHI,
UCCJIEIOBAHMS C TIOMOIIbIO CBETOBOTO U 3JIEKTPOHHOTO MHKPOCKOIMA, 00pabOTKY CTaTUCTHYECKHX
JaHHBIX METOJAAMH MAaTEMaTH4YEeCKOW CTATUCTHKU W JAp. BHOJIOTHS BBISBISET 3aKOHOMEPHOCTH,
MPHUCYIINE XKU3HU BO BCEX €€ MPOSIBICHUAX, B TOM YHCIEe OOMEH BELIECTB, POCT, PAa3MHOXKEHHUE,
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 6a3ze ocHoBHOro ooémero obpaszoBanus 1o crnenuaibHocTH 15.02.01
MoHTaX ¥ TEXHHYECKas OKCIUTyaTalus NPOMBIIICHHOTO 000pyaoBaHus (IO OTPACisiM),
M3Yy4aeTcsi MHTErpUpOBaHHas yueOHas TucuuIuinHa « EcrecTBO3HaHUEY, BKIIIOUYAIONIAs IBa pa3jena,
o0aaronye OTHOCUTEIBHON CaMOCTOSITEIIBHOCTRIO U IEIIOCTHOCThIO — «XUMHS», «bruoiorusy -
YTO HE HAPYIIAeT MPUBBIYHYIO JIOTHUKY €CTECTBEHHO-HAyYHOTO 00pa30BaHUs 00y4aeMbIX.

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

3aMeTHOe MECTO B COJIEpP)KaHWU JUCHUIUIMHBI 3aHUMaeT y4eOHBI MarepHall, He TOJIbKO
(hOpMHUPYIOIUH €CTECTBEHHO-HAYYHYIO KapTUHY MHpa Yy OOydJalolmuXcs, HO W PacCKPBIBAIOIIUI
MPAKTUYECKOe 3HAUYCHHE €CTeCTBEHHO-HAYYHBIX 3HAHHUU BO BceX cdepax KHU3HU COBPEMEHHOTO
oO1miecTna.

B nemom yuebHas mucummiuHa «EcrecTBO3HaHUE», B COJEPKaHUU KOTOPOH BEIyIIUM
KOMITOHCHTOM  SIBIIIIOTCS HAYYHBIE 3HAHWS W HAyYHBIE METOJBI TMO3HAHUS, TI03BOJISET
chopMUPOBaTh y OOYJAIOMIMXCS IETOCTHYIO €CTeCTBEHHO-HAYYHYIO KapTUHY MUpPA, TPOOYIUTH Y
HUX SMOIMOHAIBHO-IICHHOCTHOE OTHOIIEHUE K W3y4aeMOMY MaTepuanxy, TOTOBHOCTh K BEIOODPY
JCHCTBUI OMpEeeIeHHON HampaBIeHHOCTH, YMEHHE KPUTUYECKH OIIEHWBATh CBOM M UYXKUE
JEUCTBHUS U MOCTYIIKU.

HuTerpupoBanHoe cojiep)kaHrue y4eOHON TUCIUIUIMHBI TO3BOJISET MPEnoAaBaTeNsiM XUMUN
1 OMOJIOTHH COBMECTHO OPTraHU30BaTh N3yUEHUE €CTECTBO3HAHUS, HCITOJIb3YsT NMEIONUECS YaCTHBIC
METOJIMKH TIPETOaBaHusl.

N3yuenue obmeodpazoBaTenbHON yueOHONM aucuuIuinHbl « EcTecTBO3HaHMe» 3aBepliaercs
MOJIBEJICHUEM UTOTOB B (pOpME TECTOBOTO KOHTPOJISI B IEPBOM cemecTpe U TuddepeHIIpOBaHHOTO
3ageTa BO BTOPOM CEMECTPE B paMKax IMPOMEXKYTOYHOHM aTTecTaruu oOydaromuxcs B IpoIecce
ocBoenusi OIIOII CIIO mo cmemmansHOcTH 15.02.01 MoOHTaxk W TeXHUYECKas SKCILTyaTalus
MIPOMBIIIJIEHHOTO 000pyA0BaHus (110 OTPacisiM).

MECTO YYEBHOM JUCIHUILIMHBI B YYEBHOM ILJTIAHE



YueOnas obmeoOpazoBarenbHast JUCIIUILIMHA «EctecTBO3HAHUEY SIBJISIETCS
JOTIOJTHUTEIBPHOW y4eOHOW JMCIMIUIMHONW TIO0 BBIOOPY M3 0053aTebHON NpPEIMETHOM OO0JacTH
EcrectBennbie Hayku PI'OC COO u wu3yuaercs B oOmieobpasoBarensHoM nukie [ITICC3
cnerpanbHocTH 15.02.01 MoHTa)k M TeXHUYECKas SKCILTyaTalisl IPOMBIIUICHHOTO 000pYyI0BaHMS
(o otpacisam).

PE3YJbTATHI OCBOEHUA YYEFHOU JUCITATLTAHBI

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

JUYHOCMHBIX: - YCTONYHUBBINA MHTEPEC K UCTOPUU U JIOCTHIKEHUSM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJAOCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKH;

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

- OOBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTCHIIM B OOJIACTH €CTCCTBCHHBIX HAYK IS
4eloBeKa M OOIIEeCTBa, YMEHHE UCIOIb30BaTh TEXHOJIOTUYECKUE TOCTHKEHHUS B OOJIACTH XMMHH,
OWOJIOTHM NIl TIOBBIIICHUS COOCTBEHHOTO HWHTEIUICKTYaJlbHOTO Pa3BUTHS B BBIOPAHHOMN
npodeccnoHanbHOMN e TENbHOCTH;

- YMEHHE NPOAHAIM3HPOBATh TEXHOTCHHBIC TIIOCICICTBUS IS OKPYXKAIOMEH Cpejbl,
OBITOBO M MPOU3BOACTBEHHOM E€ATEIHLHOCTH YEJIOBEKA;

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

- YMCHHE YIPAaBIAThH CBOCH IMO3HABATEIHHOW JAEATEIHLHOCTHIO, MPOBOAWTH CAMOOICHKY
YPOBHS COOCTBEHHOTO UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

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

MemanpeomMemHuuix:

- OBJIQ/ICHUE YMEHUSIMH U HABBIKAMU PA3IMYHBIX BUOB MO3HABATEIBHOM NEATEIBHOCTH IS
W3YYCHHS Pa3HBIX CTOPOH OKPY)KAIOIIET0 ECTECTBEHHOTO MUPA,

- IPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHMsI (HAOMIOEHUS, HAYYHOTO KCIIEPUMEHTA) IS
W3YYCHHS PA3JIMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, C KOTOPHIMH BO3HHKACT
HEO0OXOIMMOCTD CTAIIKMBATHCS B MPOPECCHOHANBHOM cdepe;

- 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 €€ IOCTOBEPHOCTH JJIsl JOCTUKEHHUSI TIOCTABJICHHBIX IeNIel U 3a7a4;

npeomemmuvix:

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

- 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 OOBICHEHUS
OKPY)KAIOIIUX SIBJICHUH, COXpAaHEHHS 3JI0OPOBBS, OOSCIICUCHUS OS30TaCHOCTH KH3HEACATEeIHHOCTH,
OepeXHOTO OTHOIIEHUS K MPUPOE, PAIMOHATHFHOTO MPUPOONOIb30BAHNS, & TAK)KE BHITIOTHEHUS
POJTH TPAMOTHOTO TIOTPEOUTEIS;

- ¢(OpPMUPOBAHHOCTH MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUS MPUPOIBI U CPEICTBAX
M3YYCHHS MeraMupa, MakpoMHpa W MHUKPOMHpPA; BJaJCHHE NMPHEMaMH €CTECTBEHHO-HAYYHBIX
HaOII0IEHUH, OMIBITOB, HCCIEIOBAHUN U OLEHKU JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB;



- BJIQJICHHE TOHSATUIHBIM anmnapaToM €CTECTBEHHBIX HAYK, MO3BOJISIIOIIUM IO3HABaTh MUD,
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 €CTECTBEHHO-HAYYHOT'O 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 ONPEICTICHHON CUCTEMOM LIEHHOCTEM.

COJAEP)KXAHUE YUEBHOM JUCHUITIUHBI
OBIIASI U HEOPITAHUYECKAS XUMUSI
BBenenue

XuMHYecKasi KapTMHa MHpPa KaK COCTaBHAas 4acThb €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa.
Ponb XxuMuu B )KU3HU COBPEMEHHOr0 ob1ecTBa. IIpuMeHenne qocTukeHU COBpEMEHHON XUMHUU B
IryMaHUTapHOH cdepe nesTeNbHOCTH 00I1ecTBa. XUMUUECKOe COJlepKaHhe y4eOHOM JAUCHUILIMHBI
«EcTectBo3Hanue» npu ocsoenuu cnenuansHocreid CIIO.

OcHOBHbIE IOHATHUS U 3AKOHbI XUMHH

[Ipenmer xummuu. BemectBo. Atom. Moiekyna. XUMUYECKUI 3J€MEHT U (OPMBI €ro
cyuiectBoBaHusl. [IpocTeie U Cl10KHbIE BEILIECTBA.

Jemoncmpavyus

HaGop mozeneit aroMoB 1 MoJiekyJ. Mi3mepeHue BelecTna.

OcHoBHbIE 3aKOHBI XMMHMHM. Macca aToMOB U MojeKyJd. OTHOCUTENbHbIE aTOMHAas U
MoleKyisipHass Maccel. KosnmuectBo BemiectBa. Ilocrosinnas ABoraapo. MoisipHas 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

Otkpeitue llepuomuyeckoro 3akona. llepwomuyeckas cucreMa XUMHUYECKHUX DJIEMEHTOB
. . MenneneeBa. 3nauenue I[lepmonnueckoro 3akona u [lepuoandeckoil cUCTEMbl XUMHUUYECKHX
anemenToB J[. . MenzeneeBa s pa3BUTHS HAyKH U IOHUMaHUS XMMUYECKON KapTUHBI MHPA.

Jemoncmpavyusn

Paznuunsie ¢popmel [lepuoanueckoit cucreMsl xumudeckux snemenTos /. . Menneneena.

Crtpoenue BemecTrBa

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

Memoncmpavyus

OOpasmpl  BemiecTB M MaTepUaioB C  pPa3lWYHBIMA TUMAMU XHUMHUYECKOH 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 HaTsAXKCHUC, CMadYuBaHUC.

XuMHyecKHue peakunu

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

XUMHYECKUE PEAKIIUH C BBIICIEHUEM TEILJIOTHI.
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. Cpena BOJAHBIX PACTBOPOB COJICH: KHCIas, HEUTpaabHAasi,
mesiouHasi. Bonopousiii mokasarens pH pactBopa.

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

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

BaxHeiiline coeAMHEHUsT METAUIOB M HEMETANIOB B TMPUPOJE U XO35HUCTBEHHOMU
OCATCIIBHOCTH YCJIOBCKA. MeTaJ'IJ'II)I, CIIJIaBbl, COCIMHCHUA METAJIJIOB B TECXHUKCE.
Hemoncmpayuu

B3aumoseiicTBue MeTayuioB ¢ HeMeTallaMu (LIMHKa C Cepoil, alloMUHUS C HOAOM),
pacTBopamMHu KHUCIOT M Ienodeil. ['openume meramnoB (IMHKA, *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 METaII0OB ¢ paCTBOPAMH COJIEH

OPTAHNYECKASA XUMMUSA

Opranuveckue coeMHEHMsI

OcHoOBHbBIE MOJI0KEHUsI TEOPUM CTPOEHHMS] OPraHUYecKUX coeluHeHuii. MHoroobpasue
OpraHMuecKkux coeanHeHui. [lonarue nzomepun.

Yruaesoaopoasl. [lpenenbHble U HempeneabHbIe YIIIEBOAOPOIbl. Peakiys nmonuMepu3anuu.
[IpupoaHble UCTOYHUKH  YTIEBOAOPOJIOB.

YrneBonopoasl Kak OCHOBa
COTPYJIHUYECTBA U BaXKHEUIINN UCTOYHUK popMupoBaHus Oromxera PO.

MEKyHAPOIHOTO
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Kucopoaconep:kaume OpraHuveckKue BelllecTBa. [IpencraBurenu
KHCIIOPOJICOICPIKAIIUX OPTraHMYECKUX COEIMHEHUI: METUJIOBBINA M 3TUJIOBBIN CHUPTHI, TJIULEPHH,
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 6uonornyeckast GyHKIUs OCITKOB.

Hemoncmpayuu

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

KauecTBeHHas peakiiys Ha TIULEPUH.

LIBeTHBIE peakuu OEIKOB.

I[Inactmacesl M BojiokHa. [loHstne o mIacTMaccax M XUMHUYECKHX BOJIOKHAX.
HartypanbHble, CHHTETHYECKHE M UCKYCCTBEHHBIE BOJIOKHA. [IpMMeHeHue MoJIMMepoB B TEXHUKE.

Jlabopamopusle u npakmuyecKkue 3aHAMUA

XHUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI

L[BeTHbIC peakiuu OenkoB. JleHaTyparus O0eiaxoB

O3HaKkOMJIEHHE C CHHTETHYECKUMH M HCKYCCTBEHHBIMH MOJMMEPaMH, XUMHUYECKUMHU
BOJIOKHAMH.

XuUMHuA 1 )KU3Hb

XuMHSI ¥ OpPraHu3M 4YeJIOBeKa. XHMHUYECKHE OJJIEMEHThl B OpraHU3ME€ YeJIOBEKa.
Oprannueckue W Heopranuudeckue BemiecTBa. OCHOBHBIC JKU3HEHHO HEOOXOIUMBIE COCHMHEHUS:
OenKH, YrIIeBOAbl, )KUPbl, BATAMHUHBI. YTJIEBOAbl — IJIABHBIA MCTOYHUK SHEPTUU 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 yuctsume cpencta. llpasumia
0e30macHOi paboThI CO CPEACTBAMU OBITOBOW XUMUH.

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 0OBEKT U3ydeHHs] OMOJIOTHUH. MeToabl HCCIeI0BaHus KUBOIM IPUPOIbI
B Ouonorun. OCHOBHBIE MPU3HAKH KXKUBOro. CHcTeMHasi opranusanus xuBoi matepuu. [lonstue o
CTPYKTYPHBIX YPOBHAX.

Hemoncmpayuu

Mertoanl uccieIoBaHus B OMOIOTHH.

CTpyKTypHBIE €AMHULIBI OPTaHK3Ma YEJIOBEKa.

CTpyKTypHBIE€ €TUHUIBI PACTCHUS.

[IpoBenenue pa3apakeHust y TUIPHI.

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

Kiaerka

Crpoenue u pyHkuum kiaeTku. [{utonorus kak Hayka. OCHOBHBIE MOJOKEHUS KJIETOUHOU
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. bakrepuodaru. boprba c BupycHsiMu 3aboneBanusimu (CIIMIA u 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 KieTku. OpraHuyeckue 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. Permukanus JIHK. [IpuHnum xoMIieMeHTapHOCTH.
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.

®aronuros. [InHOIMTO3.

CtpoeHue Bupyca.

bakrepuodar.

XUMUYECKUE TIEMEHTHI 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 PaCTEHUH U )KUBOTHBIX IO TOTOBBIM MUKPOIIpENaparam.

N3ydeHue cTpoeHHs pacTUTENIbHOM KIETKH.

N3zyuenue ¢popm OakTepuil 0] MUKPOCKOIIOM.

Ornpezenienre HATMYUS YTIAEBOAOB M OEJTKOB B KJIETKaX.

Opranusm

OO0MeH BellecTB M NpeBpallleHHe 3HepruM B KJjeTrke. CyllHOCTb, TUIBI U (PYHKUIUU
obmena BemiecTB. [Inactuyeckuii u snepreruyeckuii oomeH. Poib AT® B sxu3Hu kietku. Cuntes
AT®. Drarbl 2HEPreTHIECKOro 0OMEHa: MUIIEBapEHHE, TITMKOIN3, IbIXaHHE.

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

Tunbl mutanus XuBbIX opraHu3MoB. DorocunTes. Ilporecch cBeTOBOM W TEMHOBOU (a3s.
XeMOCHHTE3.

@DopMbI Pa3MHOKEHUS] OPraHU3MOB. /[eneHne KIETKH — OCHOBA POCTa, Pa3MHOXKEHHUS U
pa3BuTHs opranu3MoB. [lonstue u dopmbl pazMHOKeHHs opraHu3MoB. [lomoBoe u OGecronoe
pazMHOXkeHue. Turbl 0ecrosoro pa3MHOKEHHUS.
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Meiio3. OOpa3oBaHHE MOJOBLIX KIETOK, OIUIOJOTBOPEHUE U €r0 OMOJIOTHYECKOE 3HAUCHUE.
3HavyeHHe Meio3a.

HNuauBuayanbHoe pa3BuTHe oOpranu3moB. [loHstTue © mepuoasl  OHTOrEHE3a.
OMOpHUOHaNbHBIN 3Tanm oHTOreHe3a. OCHOBHBIE CTaJAUM SMOPHOHAIBHOTO Pa3BUTUSA >KUBOTHOIO
opraam3ma. [TocTamMOproHaTbHOE Pa3BUTHE JKUBOTHBIX.

[IpuunHbI HapyLIEHNUH B pa3BUTUU OpraHU3MOB. PenpoaykTuBHOE 310pOBbE.

OcHoBHbIe NOHATHS TeHeTHKH. OOIME TMPEACTAaBICHUS O HACIEACTBEHHOCTH U
n3MeHYMBOCTH. [.MeHznens — OCHOBOIIOJIOKHUK T€HETUKHU. ['eHeTnueckas TEPMUHOJIOTUS U
CUMBOJIHKA.

OcCHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH. 3aKOHbI T€HETUKH, YCTAHOBJICHHbIE |
Menaenem: nepBblid, BTOpOM, TpeTuid 3akoHbl Menpens. ['mOpugonoruyeckuii MeToj U3ydeHUs
HACJIEICTBEHHOCTU. MoHOruOpuaHOe ¥ JUTHOpUIHOE CKpellMBaHUE. [ OMO3UrOTHBIE H
reTePO3UTOTHBIE OPTaHU3MBI.

[IpomexyTOUHBIN XapaKTEp HACIAEIOBAHUS.

['umoTe3a 9UCTOTHI TaMeT U €€ IUTOJIOTHIeCKoe 000CHOBAHUE.

AHanu3upyolee CKpeuuBaHue.

B3aumopneiicteue renoB. I'eneruxa mona. 3akoH T. Moprana. CuemieHHOE ¢ TOJIOM
HacienoBaHue. MeToAbl H3ydeHHUsT HACIEACTBEHHOCTH 4YeloBeka. HacnenctBenHble Oole3Hu
YeJIOBEKA, X MPUYHHBI U TPOPHIIAKTHKA.

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

HacnenctBeHHas wiM MyTallMOHHAs W3MEHYMBOCTh. THUIBI MyTaluMid IO YPOBHIO HX
BO3HUKHOBEHMSI: TOYCUHBIE, XPOMOCOMHBIC, TE€HOMHbIe MyTanmuu. CBOICTBA MyTallUid.
CoMaruueckue MyTaluH.

3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHON U3MEHYUBOCTH.

Ionsitue m Meroabl cejekunu. Cenekuus Kak Hayka. 3aJadyd COBPEMEHHOM CEJIEKLIHH.
OCHOBHBIE METOABI CENeKIuu: OoTOOp, TuOpuamzanus. Yuenune H.M. BaBunmoBa o meHTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyIbTYPHBIX paCTCHUI.

buorexHonorus, ee TOCTHXKEHUS U TIEPCIIEKTUBBI Pa3BUTHA.

Hemoncmpayuu

MeTtabonusm.

Cxema cTpykTypsl MosieKyssl ATO.

Tpanckpunuus.

Tpancnsauus.

ABTOTpPOdBI 1 TETEPOTPOPHI.

DoTOCUHTES.

CrtpoeHue XJ1oporuiacra.

HuTeHcuBHOCTH (DOTOCHHTE3a B Pa3HBIX CIIEKTPaxX CBETA.

CrocoOnI ieneHust KJIETKH.

KieTounbril UK.

MuTos3.

Tunel pa3sMHOKEHHUS.

CrniocoOb1 6ecrosoro pa3MHOKEHUS OpPraHU3MOB.

BereraruBHoe pa3MHOKE€HHE LIBETKOBBIX PACTEHUH.

JIBOIiHO€E OIUTOJOTBOPEHUE Y PACTEHUN.

O0pa3oBaHre TOJIOBBIX KIETOK.

Melios.

DTanbl OTUIOJOTBOPEHUS.

DOMOpHOHATBHBIN MTEPUOJT OHTOTEHE3a.

CxoncTBO cTaguii SMOPHOHATBHOTO Pa3BUTHUS TTO3BOHOYHBIX.

Turbl TOCTAMOPHOHAIBHOTO Pa3BUTHS KUBOTHBIX.
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CHMBOJIBI, UCTIOJIB3YIOIIMECS B TEHETHKE.

KonTpacTHble mpu3zHaku ropoxa, nuzydasmuecs ['. Menaenem.
MoHorubpuaHoe U AUTHOPUTHOE CKPEIIMBAHUSI.

HacnenoBanue ¢ moJHBIM CLEIUICHUEM T'€HOB.

Mymika npo3oduia.

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

Tunbl XpOMOCOMHOIO OMpeieNieHus moa.

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 CKPEIIUBAHUE.

Pemienue 3a1a4 Ha AUTHOPUIHOE CKPEIIMBAHUE.

BrisiBieHE CTaTUCTHUECKUX 3aKOHOMEPHOCTEH MOIM(DUKAIIMOHHOW N3MEHUYUBOCTH.

Bun

Teopusi 3BoronuMu. OBomtouuoHHoe ydeHue Y. JlapBuHa, €ro NpPeANOCHUIKH.
[IpakTnueckoe 3HaueHue napBuHU3Ma. lloHATHE W BUIbBl HMCKycCTBEHHOro otoopa. IlonsTtue u
JBIDKYILUE criibl 3Bomonuu. @opMel 60pbOBI 3a cyniecTBoBaHue. EcrecTBeHHBIN 0TOOp: MOHATHE U
¢dopmbl. Poib 3BONIOIMOHHOTO Y4eHUS B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KAapTUHBI MUDA.

Muxkpo- u Mmakpo3Bosonus. Konuennus Buia, ero Kputepuu U cTpykrypa. I[lonmymsanus —
CTPYKTypHasi €JMHMIA BUJA U 3BOTIOIMU. CYIIHOCTh MUKPO3BOIIOLMU U THIIBI BUJ000Opa30BaHus.
JuBeprennus. CymHOCTP MakpOdBOJIOUMU W €€ JIoKa3aTenbCTBa. llpucnocoOneHHOCTh —
pe3yabTaT  €CTECTBEHHOro oTbopa, ee  MHOrooOpasmue. OTHOCHUTENBHBI  XapakTep
MPUCTIOCOOTIEHHOCTH.

['maBHBIC HaNpaBlIEHHsI SBOJIIOLMU OPraHUMYECKOro Mupa: apomMopdos, HaAHoaJanTanus,
oO1as JereHepanus.

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

Pa3nu4yHble B3rsiAbl HA MPOMCXOXKICHUE KU3HH Ha 3emule. ['Mnores3sl NPOUCXOXKIACHUS
xu3Hu. [logpasnenenue ncropun 3eMiu Ha 3pbl U IEPUOJIBI.

AnTponorene3. llonokeHue uyenoBeka B CHUCTEME XUBOTHOrO Mmupa. JlokazarenbcTBa
pOJACTBA 4ENOBEKa C MIEKONUTAOIIMMHM  >KMBOTHBIMHM. HampaBieHMs 5BONIOIMH YeEIOBEKA.
JiBmokymue cuibl aHTponorenesa. [lonsaTue yenoseueckoit pacel. TUIBI 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 60pHOBI 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 IeHCTBUS €CTECTBEHHOTO 0TOOpa.

@DopMBbI €CTECTBEHHOT'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.

CpaBHeHue OHMOJIOTHYECKOro ITporpecca u perpecca.

OO61uas nereHepanus.

[Ipumepsl agantaiui.

[TpucnocobneHne KpoTa K 0OUTaHHIO B TOYBEHHOH cperie.

[TpucnocoOieHne N03BOHOYHBIX K OOUTAHUIO B BOJIHOU Cpejie.

[Tpucnocobnenue renapaa kK OOUTAaHUIO B CAaBaHHE.

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

Pa3Butne Teopun abuorenesa.

OmeiT Penu.

Omert [lacTepa.

Teopun 6MOreHEeTUYECKOT0 BO3SHUKHOBEHUS KU3HHU.

OcHOBHBIE 3TaIlbl Pa3BUTUS KU3HU.

YcnoBust BOBHUKHOBEHUS JKU3HU Ha 3emIle.

Teopus sBomtonnu xxuBoit Marepun A.W. Onapuna.

CoBpeMeHHbIE B3IJIS/1bl Ha SBOJIOLMIO XKUBOW MaTE€pUH.

PyaumeHThI 1 aTaBU3MBI Y YelIOBEKA.

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

OBOIIOLUS IPUMATOB.

CucremaTnueckoe MoJI0KEHUE YeI0BeKa.

YenoBekooOpa3zHble 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 TpyJia ¥ 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 apomopd030B y pacTCHUIA.
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IKOCUCTEMBI

IIpeaMer M 3aga4yM 3K0J0rHM. DKoJoruueckue (axkropsl. OOIME 3aKOHBI 3aBUCUMOCTH
OpraHu3MoB OoT (pakTopoB cpeibl. OCHOBHBIE Cpebl JKU3HU.

Tunel B3aumoaencTsus opranu3MoB. Ilonmymnsanuu. bruoneHossl.

3aKOHBI OpraHM3alMu SKOCHCTeM. KpyroBopoT BeHIECTB ¥ IIPEBpalleHHE OSHEPTrHH B
skocucremax. llenu nuranus, Tpodudeckue ypoBHu. bruoreoreno3 — kak skocucrema. buoreHnos u
OMOTON KaK KOMIIOHEHTBI OMOreoleH03a. ArporeHo3bl. CaMOpa3BHTHE IKOCUCTEM — CYKIIECCCHU.

Buocdepa — rinodanbnas s3xocucrema. Yuenue B.1. Bepnanckoro o 6uochepe. I'eochepst
3emutn. Poub xuBBIX opranu3MoB B Ouocdepe. KpyroBopor BaxxHeHWIINX OHOTEHHBIX 3JIEMEHTOB B
ouocdepe.

OcHoBHbIE HampaBiIeHUs BO3ACHCTBUS YelloBeKa Ha Ouocdepy.
Hemoncmpayuu

Cpenpl 00uTaHUS KUBOTHBIX.

Oco0eHHOCTH OpraHU3MEHHOU Cpeibl OOMTaHMUSL.
DKOJOTUYECKHE TPyl OPTaHU3MOB.

Dkonorunyeckue (HakTopsl.

AobuoTtndeckue (HaKTopsl.

3aKOH ONTHUMYMa.

doTonepruoau3M.

buotnyeckue hakTopsI.

Llenu u ceTy MUTaHUS.

buonenos.

Spycel 1ecHoro 6uoleHo3a.

DKOJIOTWYEeCKHEe HUIIM TONYSIIUA  BHIOB, CIEHUATU3UPYIOMIMXCS Ha

PaCTCHUMAX.

NogakrwnpE

HckyccTBEeHHBIN OMOLIEHO3.

[TpaBuI0 3KOIOTMUECKON TUPAMUIBI.

Bupt 9K00THYECKUX TUPAMU/I.

Cykueccusi.

IIpumep BTOPUYHOM CYKIIECCHUH.

CMeHa pUpOTHBIX COOOIECTB.

Kpyrosopor yriepona.

[TpuMep oTpHLIATEIBHOTO AHTPOIIOT€HHOTO BIAUSHUS Ha Orocdepy.
3arpsi3HeHUE cpebl.

3arpsi3HeHue aTMoc(hepbl aBTOMOOMIIBHBIM TPAHCTIOPTOM.
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.

[Tonynsamms Kak eTMHUIIA OMOJIOTHYECKOM IBOJIOIIHH.
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 HOIYJISIUIA.

9. Kpacnas kaura TamO0oBCKO# 00acTH.

10. Oco6o oxpansieMble TPUPOAHBIE TeppuTOpUn Poccum.

11. Ocob60 oxpaHsiemMbIe TPUPOIHBIE TEPPUTOPUN TaMOOBCKOM 00JIaCTH.

12. 'noGanbHbBIE 3KOJIOTUIECKUE MPOOTIEMBI.

13. Ilepserit pycckuii akagemuk M.B. JlomoHOCOB.

14. Oxpana okpy»Karolei cpeipl OT XUMUYECKOIO 3arpsiI3HEHUS.

15. PacTtBOpBI BOKPYT Hac.

16. YcTpaneHue xKecTKOCTH BOJIbI HA POMBIIIUICHHBIX MPEIIPUATHSIX.

17. ictopusi BOSHUKHOBEHHUSI U Pa3BUTHUSL OPTraHUYECKON XUMUH.

18. YrneBobl ¥ UX POJb B KUBOU MIPUPOJIC.

19. XKupb! kak IPOAYKT MUTAHUS U XUMUYECKOE ChIPBE.

20. CpencrBa rUrMeHBI HA OCHOBE KHCIOPOACOAEPKAIIMX OPTaHMYECKUX COSAMHEHUIA.

21. CuHTeTH4ecKe MOIOLINE CPEICTBA: JOCTOMHCTBA U HEJOCTATKU.

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

TEMATHYECKOE INTAHUPOBAHHUE

[lpn  peaymsamuu  copepkaHusi  OOIIEOOpa30BATEIIBHON  y4EOHOW  JMCIUTIIMHBI
«EcrectBo3nanue» B mpenenax ocBoenus OIIOIT CIIO mo cnemmanbHoctd 15.02.01 MoHTax u
TEXHWYECKas JKCIUTyaTalusi IPOMBIIUICHHOTO O0OpyaoBaHus (IO OTpacisiM) MaKCHMallbHast
yueOHas Harpy3ka oOyyaroummxcs cocTtaBisger — 165 wacoB, B TOM uMcie ayauTopHas
(oOs3aTenbHast) yueOHas Harpy3ka ooydaronmxcs - 110 gacos.

Temarnueckuii nian

Coaepixanue o0yueHust Oos3aTesibHasA yueOHas1 Harpy3Ka
o0yuawuuxces, 4.
Bcero B TOM YHCJIe:
JIEKIUH, 113 J3
YPOKH
XUMus
OO0masi 1 HeOpraHm4vecKast XuMusl 18 18
Brenenne 1 1
OCHOBHbIE TIOHATHSI U 3aKOHBI XUMHUH 3 3
[lepuoanueckuii 3akoH u Ilepuonnyeckas cucrema 2 2

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

Bona. PactBopsil. 1 1
XHMMHUYECKUE PEAKIIUH. 3 3
Heopranuueckue coeuHeHuUs.

Knaccudukanus HeopraHMueckux COeAMHEHUH U UX 4 4

CgoiictBa. [lonsiTue o ruaposmse coneil.

Metasnsl. HemeTaisl. 4 4
Oprannyeckasi XuMust 16 16
OCHOBHBIE MOHATHUSI OPTAHUYECKON XUMUU U TEOPUs 2 2
CTPOCHUSI OPTaHNYECKUX COCIMHEHUHN

VYreBogopo/ibl U UX MPUPOIHBIE HCTOUHUKH 2 2

14



Kucnoponcoaepikaiiie opraHU4eCKue COeTMHECHIS 4 4
A3zoTcoaepKaIe OpraHuvuecKue COeANHEHHS. 6 6
[Tonumepsnl
XUMUS U KU3Hb. XUMHS U OPTaHU3M YeJIOBEKa. 2 2
XuMHs B OBITY
HTtoro 34 34
BHeaynuTopHas camocTosiTesibHasi padora 15
Kouncyabranuu 2
IIpomexyTouHas aTrecTanus B GopMe TECTOBOI0 KOHTPOJIS
BUOJIOI'Us

BBenenue 2 2
Buonorust — COBOKYIMHOCTh HayK O KHBOU IPUPOJIC. 2 2
MeTo/1bI HAyYHOTO IMO3HAHUS B OMOJIOTHU
Krnerka 18 18
Opranuszm 28 28
Bun 14 14
DKOCHCTEMBI 12 12
HTtoro 76 76
BHeaynuTopHasi camocTosiTe/ibHasi padoTa 32
KoncyabTanun 6

IIpomeskyTouyHas arrecTtauus B popme 1udpepeHupOBAHHOIO 3a4eTa
Bcero | 165 | | ’

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH
OBYYAIOIIUXCHA

Conep:xxanue o0y4eHust XapakTepucTHKa OCHOBHBIX BU/10B
AeATEeJbHOCTH 00y4aromuxcs (Ha ypoBHe
Y4eOHBIX JeiiCTBHIl)

XUMUA

Beenenue PackpsITHe BKIaga XMMUYECKOW KapTUHBI MUpPa B
€AVHYI0 €CTECTBEHHO-HAYYHYI0 KapTUHY MHpa.
XapakTeprucTHKa XUMUH KakK MPOU3BOAUTEIBHOM
CHIIBI 00IIIECTBA

BaskHeliue XuMu4ecKue MOHITHS YMenne pgarth OMMPECACIICHUC W OIICPHUPOBATH|
CJIIeAyromumMun XHUMHNYCCKHNMH
IIOHATHUAMU: «BEHICCTBO», «XUMUYECKUH]
OJICMCHT», «aToM», «MOJICKYJIa»,

«OTHOCHUTCIIBHBIC aTOMHAad W  MOJICKYJIsIpHasd
MacChbl», «HOH», «AJJIOTPOHUA», «U30TOIbI»,
«XHUMHNYCCKasa CBs3b»,
QJICKTPOOTPULATCIIBHOCTD», «BaAJICHTHOCTDb»,
«CTCIICHb  OKHUCJIICHUA», «MOJIb», «MOJIsIpHad
maccay», ((MOJBIpHLIfI 00BeM Ta3006pa3HBIX
BECIICCTB, «BCIIECTBA MOJICKYJISIPHOT'O u
HEMOJICKYJIAPHOTO CTPOCHUS», «PacTBOPLID»,
«OQJICKTPOJIUT u HEDJICKTPOJINT,
(QJICKTPOJIUTUYCCKAA JUCCOLIM AL,
«OKHCIIHUTECIIb U BOCCTAHOBHUTCIIb», «OKHUCJICHHUE H
BOCCTAHOBJICHHUC), «CKOPOCTb XHUMHYECKOM]
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peaxkum», «XMMHYECKOE paBHOBECHEY,
«yTJACPOIHBIA  CKeleT»,  «(pyHKIMOHAIbHas
Tpynnay, Ku30MepHsi»

OcHOBHbBIE 3aKOHBI XUMHH

DopMyIMpPOBAHUE 3aKOHOB COXPAHEHMsI MacChl
BEIIECTB U IIOCTOSHCTBA COCTaBa BELIECTB.
VYcraHoBlIeHHE NPUYMHHO-CIIEACTBEHHON CBS3H
MEXIY COJEpXKAaHUEM d3TUX 3aKOHOB U

HaIlUCAHUEM XUMHUYECKUX bopmyn u
YpaBHEHUH.

PackpeiTie (QU3UYECKOTO CMBICIIa CHMBOJIMKU
[Tepuoanueckoit TaOJINLIBI XUMHYECKHUX

anementoB JI. WM. MenneneeBa (HOoMepoB
AJIeMEHTa, TMEePUOoaa, TPYMNIbI) U YCTaHOBJICHUE
MIPUYMHHO-CIIEICTBEHHOM CBSI3U MEKIY
CTpOEGHHMEM aToMa W  3aKOHOMEPHOCTSIMU
W3MCHCHHUS CBOICTB 3JIEMCHTOB u
00pa30oBaHHBIX WMH BEIIECTB B IEpPUOAAX U
rpynmnax.

XapakTepucThKa 3JIEMEHTOB MajlblX MEPHOJIOB
I10 nx ITOJIOKSHHUIO B
ITepuoanueckoii cucreme JI. . Mennaeneena

OcHoBHbIE TCOPUHU XUMHUHU

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

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

BaskHeililue BeuiecTBa u MaTepUuaJbl

XapakTepucTuka CTPOEHUS aTOMOB u
KPUCTAIJIOB W Ha OTOW OCHOBE OOMIMX
(GUBUYECKUX M XUMHYECKUX CBOMCTB METAJJIOB
n HEMETAJIJIOB.
XapakTepucTuka COCTaBa, CTPOCHHS, CBOWCTB,
MOJIy4YeHUs] W NPUMEHEHHE  BaKHEMIIHX
HEMETAJIJIOB.

XapakTepucTuKka COCTaBa, CTPOEHHUS W OOIINX
CBOWCTB BaKHEHIITIX
KJ1aCCOB HEOPraHUYeCKUX COETMHEHH.
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), moiucaxapuaoB (Kpaxmaia U
L[EJLUTIOJIO3BI), aAMUHOKHCIIOT, OeNKoB,
MCKYCCTBEHHBIX U CUHTETUYECKUX MOJIMMEPOB
XuMUYeCKUl I3bIK U CHMBOJIMKA Hcnons3zoBanue B yaeOHOU u
npodecCHOHABLHOM JeSITeTbHOCTH
XUMUYECKMX  TEPMHUHOB U  CHUMBOJIUKH.
HasniBanue M3YYEHHBIX BEILIECTB o
TPUBHUAIBLHON W MEKTyHapOHOMN

HOMEHKJIATYpe M OTPaKEHHE COCTaBa 3TUX
COEIMHEHUH C MOMOIIBI0 XUMUYECKUX (HOPMYIL

Otpa’keHue  XUMHYECKHMX  IIPOLIECCOB  C
MOMOUIBI0 YPAaBHEHUM XUMUYECKUX PEAKIIUIMA

XuMu4ecKHe peakunu OO0OBsicHCHHE CYIIHOCTH XUMUYCCKHX
MPOIECCOB. Knaccudukanms
XHUMUYECKHX peakiuii 110 pa3IUYHBIM
MpyU3HaAKaM

XuMHYeCKH A IKCTIEPUMEHT BrinosHeHME XMMHYECKOTO HKCIEPUMEHTA B
ITOJTHOM COOTBETCTBUM
C  TMpaBWIaMH  TEXHHKH  O€30MaCHOCTH.
HaGnronenue, ¢ukcupoBaHWEe W ONHUCAHUE
pe3yJIbTaToOB MIPOBEICHHOTO
AKCIIEPUMEHTA

Xumuueckasi uHpopmanus [IpoBenenue CaMOCTOSTEIBHOIO IIOHCKA
XHUMHYECKON nHpopmauu

C WCIIOJIb30BAaHUEM DPAa3JIMYHBIX HCTOYHHUKOB
(HayyHO-TIONYJISIPHBIX U3aHUN, KOMITBIOTEPHBIX
0a3 JIAHHBIX, pecypcoB WutepHera);
UCTOJIb30BAHUE KOMIIBIOTEPHBIX TEXHOJIOTUM
uist  00pabOTKM U Tepelayd  XHUMHUYECKOU
UHGOPMALIUU U €€ MPECTABICHUS B PA3IUYHbIX

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
OKpYXKarollel cpelbl Ha OpPraHu3M 4YeloBeKa U
JIpyTHE XUBbIe opranu3Mbl. COOJIFOICHHE TTPaBUII

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. [lonydyeHne npeacraBieHus O poiau
OpraHu4YCCKUX MW HCEOPraHNM4YCCKUX BCIICCTB B
KIIETKE.

3HaHME CTPOEHUS KIETOK 110 pe3yibTaTam
paboThI CO CBETOBBIM MUKPOCKOIIOM.

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

Opranusm

3HaHHE OCHOBHBIX CIIOCOOOB Pa3MHOXKCHUS
OpraHU3MOB, CTaJIU{ OHTOTEHE3A.

3HaHWE MPUYWH, BBI3BIBAIOIIMX HAPYIICHUS B
Pa3BUTUU OPraHU3MOB. YMEHHE II0JIb30BAThHCS
IF€HETUYECKOM TEPMHHOJIOTMEH W CUMBOJIHMKOM,
pemaTh NpOCTEHIITNE TCHETUYECKHE 3a0a9H.
3HaHue O0COOCHHOCTEH  HACIICACTBEHHOM 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 MBUIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHMS, BOCIIPUHUMATh U aHAJIU3UPOBATh
MHEHHsSI  COOECeHUKOB, TMpHU3HABas  IPaBO
JPYroro 4ejioBeKa Ha MHOE MHEHHUE.

YMeHue [0Ka3blBaTh POJCTBO YEIOBEKAa U
MJIEKOMUTAIONMINX, OOIIHOCTh M  PaBEHCTBO
YEJI0BEYECKUX pac.

IKOCHUCTEMBI

3HaHUE OCHOBHBIX JKOJIOTHYECKUX (DAaKTOPOB U
WX BIIMSTHUS HA OPTaHU3MBI.

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

JleMoHCTpanuss yMeHMsS IIOCTAaHOBKHM  IieJiei
NEeSITeTPHOCTH,  TUIAHUPOBAaHWE  COOCTBEHHOU
JEeSITeIbHOCTH JUISl JIOCTUXKEHHUSI IMOCTaBJIEHHBIX
eNe, TMPeIBUACHUS BO3MOXKHBIX Pe3yJIbTaTOB
ATUX JEHCTBUH, OpraHM3alliud CaMOKOHTPOJIA M
OIIEHKH TIOJYYECHHBIX PE3yJIbTaTOB.

OOydenue coONIOEHUIO TMpaBWII TOBEACHUS B
TIPUPOJIE, OepexxHOMY OTHOIIIEHHUIO K
OuosornyeckuM  oOBeKTaM  (pacTeHUsIM U
YKUBOTHBIM M FIX COOOIIECTBAM) M MX OXPaHE.
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YYEBHO-METOANYECKOE U MATEPHAJIBHO - TEXHUYECKOE
OBECHEYEHHME ITPOI'PAMMBI YUYEBHOM JUCIUILIMHBI «ECTECTBO3HAHHUE»

I peanmu3anud  MPOTPaMMBbI  Y4€OHOM

ouosorun (Nel5/22), ocHamieHHast 000pyO0BaHUEM:

. HoytOyk — 2 mT.;

. Komnerorep;

. DKpaH Ha ILITaTUBE;

. ITpoexTop ViewSonic;

. IlpunTep nazepHplii — 2 wr.;

. InTepakTHBHAs 10CKa;

. buonoruueckas MuUKposabopaTopus;
. CteHnpr;

. Lludpposoit mukpockorn — 1 mrT.;
10.CBeToBbIe MUKPOCKOTIBI — 10 1IT.;
11. Harsanasie mocoous.

O 00NN DN KW~

TUCIMIUIMHBL  TIPEIyCMOTpEeHa Jaboparopus

s peanuzanuu mporpamMmbl yueOHOW TUCHUIUIMHBI IPEIyCMOTpeHa JabopaTopus XUMUU

(Nel5/16, 16a), ocHameHHast 000pPYIOBAHUEM:

1.Becbl MEIUIIMHCKUE AJIEKTPOHHBIE;

2. Jlocka ayauTopHasi;

3. Ilpoextop NECNP;

4. Cton XUMUYECKUH IEMOHCTPALIMOHHBIN;
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.AHaIUTHYECKHUE BECEHI — 2 IIIT.;
14.MyddenbHas neyb;

15.CymunpHeli mkag;

16. BorTspxHOM mIKad;

17. DneKTpoHHBI MUKPOCKOIL.
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PEKOMEHAYEMAS JIMTEPATYPA

OcCHOBHBIC HCTOYHUKHU:

1. buonorus : yueOnuk u mpaktukym s CIIO [DOnekrponssiit pecypc] / B. H.
Apeirun [u gp.] ; mox pen. B. H. Speiruna. - DnekTpoH. gaH. - 2-¢ u3a. - M. : M3marenbcTBo
IOpaiit, 2019. - 378 c. - Pexxum poctyna: https://urait.ru/bcode/433339

2. Otronkuid, I'. 1. EctectBo3Hanme: y4ueOHuk u mpaktukym st CIIO [DnexTpoHHBIN
pecypc] / T'. II. Otroukuii; mox pen. I'. H. Ky3emenko. - DnekTpoH. naH. - M.: M3garenscTBO
IOpaiit, 2020. - 380 c. - Pexxum mocryma: https://www.biblio-online.ru/viewer/estestvoznanie-
448771#page/2

JlonoJiHUTe/IbHbIE HCTOYHUKH:

1. labpuensu O.C. m gap. EcrtectBo3nanume. XuMmus: y4eOHUK JUIsl CTYACHTOB
npoeCCHOHATIBHBIX 00pa30BaTEIbHBIX OPraHU3alNi, OCBAUBAIOIINX MPO(PECCUN U CHEIMATBHOCTH
CIIO. - M., 2017.

2. I'yceiixanoB, M. K. EcrectBo3Hanue: y4yeOHMK u npaktukym aiasa CIIO
[DnextponHsblil pecypc] / M. K. I'ycelixaHoB. - DnekTpoH. AaH. - 8-e u3M., nepepad. u pom. - M.:
UznarensctBo  Opaiir, 2020. - 442 c¢. - Pexum jpgocryma: https://www.biblio-
online.ru/viewer/estestvoznanie-448850#page/2 -

3. Hanunos-Jlanwiesn, B. WM. DOxomormss : y4eOnuk u mnpaktukym s CIIO
[Dnextponnsiii pecypc] / H. H. Mutuna, b. M. Manamenkos ; moxg pen. B. W. Jlanunosa-
Janunbsina. - OnekTpoH. nad. - M. : UznarensctBo FOpaiit, 2019. - 363 c. - Pexum mocrymna:
https://www.biblio-online.ru/viewer/ekologiya-437197#page/2

4. Jlenuenko, E. M. uronorus, rucromoruss u 3moOpuonorus : yueonuk st CIIO
[Dnextponnsblii pecypc] / E. M. Jlenuenko. - DIEKTpPOH. JaH. -2-€ HW3A., UCHOp. U Aom. - M. :
UznarensctBo  Opaitr, 2019. - 347 c¢. - Pexum jpgocryma: https://www.biblio-

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

S. O6yxoB, [I.K. buonorus: kierku u Tkanu : yue6. mocodue s CIIO / JI.K. O6yxos,
B.H. KupunenkoBa. — D5eKkTpoH. JaH. - 3-¢ u3J., nepepad. u jnom. - M. : M3narensctBo Opaiir,
2019. - 359 c. - Pexxum goctyma: https://urait.ru/bcode/441999

6. Ocunosa, JI. A. T'enetmka. B 2 4. Yacte 1 : yuebnoe mocobue mis CIIO
[Dmextponnbrii pecype] / JI. A. OcwumoBa. - DIeKTpOH. JaH. - 2-¢ W3Md., WCIp. W Jom. - M. :
WznarensctBo FOpaiit, 2018. - 255 c. - Pexxum nocryma: https://www.biblio-online.ru/bcode/42101

7. Oxonorus : yueOHuK u npaktukyM mis CITO [Dnextponnsiit pecype] / A. B. Toraii
[u ap.] ; mox obur. pea. A. B. Toras, A. B. KopcakoBa. - DnekTpoH. gaH.- 5-e uza., nepepad. u J1o1m.
- M. : MWzpareasctBo IOpaiir, 2019. - 353 c¢. - Pexum pgoctyna: https://biblio-
online.ru/bcode/433349

Nudopmannonnbie 1 nudpoBbie TEXHOJOTHH (IPOrPaMMHOe o0ecnedyeHne, COBpeMEeHHbIEe
npogeccuoHa/ibHbIe 0a3bl JAHHBIX U MHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI)

VYyeOHast JUCHUIUIMHA NPEIyCMaTpPUBAeT OCBOEHHE HWH(POPMAIMOHHBIX U LU(POBBIX
TexHosoruil. Peanmszanus 1mu@poBBIX TEXHONIOTWH B 00pa30BaTENbHOM MPOCTPAHCTBE SIBISETCS
OHOW W3  BaXHEWIMX  T1eled  oOpa3oBaHWsA,  JaOmEeld  BO3MOXKHOCTh  pPa3BUBATH
KOHKYPEHTOCIIOCOOHBIE KauecTBa OOyYaroIMXCsl KakK OyAyIIHMX BbICOKOKBATU(DUIIMPOBAHHBIX
CHEIHaIUCTOB.

[{udpoBsle TEXHOJOTHMM MNpPEIyCMATPUBAIOT pa3BUTHE HABBIKOB A(P(PEKTUBHOIO pELICHUS
3a/1a4 Mpo¢eCCHOHAIBHOI0, COIMAIBHOTO, JMYHOCTHOTO XapaKTepa ¢ UCHOJIb30BaHUEM Pa3IMUHBIX
BUJIOB KOMMYHHUKAIIMOHHBIX TeXHONOTUH. OcBoeHHE HU(PPOBBIX TEXHOJIOTWH B pPaMKax JaHHOU
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https://urait.ru/bcode/433339
https://www.biblio-online.ru/viewer/estestvoznanie-448850#page/2
https://www.biblio-online.ru/viewer/estestvoznanie-448850#page/2
https://www.biblio-online.ru/viewer/ekologiya-437197#page/2
https://www.biblio-online.ru/viewer/citologiya-gistologiya-i-embriologiya-444270#page/2
https://www.biblio-online.ru/viewer/citologiya-gistologiya-i-embriologiya-444270#page/2
https://urait.ru/bcode/441999
https://www.biblio-online.ru/bcode/421010
https://biblio-online.ru/bcode/433349
https://biblio-online.ru/bcode/433349

JTUCIUIUTMHBL OPHEHTHPOBAHO HA CHOCOOHOCTH OE30MAacCHO W HaJIeXKaluM 00pa3oM MOIydaTh
JOCTYII, YINpaBJsATh, WHTEIPUPOBATh, OOMEHHBATHCS, OIEHHBATh W CO3/1aBaTh WH(GOPMAILUIO C
MOMOIIBI0 LU(POBBIX YCTPOMCTB U  CeTeBBIX TexHosoruil. dDopmupoBanue UPPOBOU
KOMIIETEHTHOCTH  TMpeArnojaraeT paboTy C JaHHBIMHM, BIAJCHHE WHCTPYMEHTaMH U
KOMMYHHKAITUH.

DIeKTPOHHO-0MOJIMOTEYHASI CUCTEeMbI U 0a3bI TAHHBIX

1. 000 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3anue yciyr ot 10.03.2020
No OB CVY 437/20/25 (CereBast aneKkTpoHHass OMOJIMOTEKA)

2. DnekTpoHHO-OMOIMOTEe4Has cucrema wu3natenbctBa «Jlanp»  (https://e.lanbook.ru/)
(IoroBop Ha OKa3aHHME YCIYT IO MPEIOCTABICHHUIO AOCTYyNa K 3JIEeKTPOHHbIM u3gaHusm OO0
«M3natenscTBo Jlanb» ot 03.04.2023 Ne 1)

3. DnekTpoHHO-OMOIMOTEeYHass cucTtema wusgarenabctBa «Jlamb»  (https://e.lanbook.ru/)
(moroBop Ha OKa3aHHUE YCIYr MO MPEAOCTABICHHUIO JIOCTYyNa K 3JEKTPOHHbIM u3nanusm OO0
«M3narenbcTBO Jlanb» ot 06.04.2023 Ne 2)

4. baza aHHBIX AJIEKTPOHHBIX HHPopMannoHHbx pecypcoB @PI'BHY ITHCXbB (morosop mo
o0ecredeHnIo J1ocTyna K 3eKTpoHHbIM uHpopManmoHHbiM pecypcaMm OI'BHY IHHCXB uepes
tepmuHain ypaneaHoro gocryna (TY ®I'BHY HHCXB) ot 07.04.2023 Ne 6/n)

5.  DnekTpoHHO-OuMOmMoTeyHas  cuctema  «AgriLiby ~ ®TI'BOY BO  PT'A3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTJIANICHUE HA TpeaocTaBieHue qocTyma oT 13.04.2023 Ne
0/u x JlunenzuonHomy morosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubOnmuoTedHas cucrema «HanmoHanmbHBIN UppPOBON pecypc «PyKoHT»:
Komnekiun «ba3ossiii MmaccuB» u «Koimoc-c. Cenbekoe xo3stiicTBo» (https://rucont.ru/) (moroBop Ha
OKa3aHWe YCIyT 1Mo npenocrapieHuto goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «DnexTporHoe M3narenbcTo FOPAMTY (https://urait.ru/) (1oroBop Ha oKasaHHE
YCIIYT 1O TPEIOCTABIICHUIO JOCTyna K oOpaszoBarenpHOU MmiaTtdpopme OO0 «DnekTpoHHOE
mw3narenseto FOPAUTY ot 06.04.2023 No 6)

8. DnekrponHo-0nbOIMOTeYHas cuctema «Bepuanckuity» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3IHOE UCIOJIb30BaHUe TTpousBeaeHui ot 26.03.2020 Ne 14/20/25)

9. baza manusix HDOBb «HamwonanmsHast snmextpoHHas OubOmuoreka» (https://rusneb.ru/)
(orosop o noaxioueHnu Kk HOb u npenocrasnennn nocryna k oobsekram HOb ot 01.08.2018 Ne
101/HBb/4712)

10. Cornamenue O COTPYAHHYECTBE MO OKa3aHHIO OHOIMOTEYHO-WH(GOPMAIMOHHBIX H
COIMOKYJITYPHBIX YCIYT TIOJB30BATCIIIM YHUBEPCHTETA W3 YHCIAa HWHBAIMJIOB IO 3pPEHUIO,
CIIa0OBHUAAIIUX, UHBATUAOB IPYTHX KATETOPHIl C OrpaHUYEHHBIM JOCTYIOM K HMH(pOpMAIUH, JHII,
UMEIOLUX TPYAHOCTH ¢ ureHueM miockoneyaTtHoro Tekcta TOI'BYK «TamboBckas obmacTHas
yHHBepcalibHass Hay4yHas OuOmmoreka wum. A.C. Ilymkumnay  (https://www.tambovlib.ru)
(cormamenue o corpyaandectse oT 16.09.2021 Ne 6/H)

HNudopmanuonHbie cipaBoYHbIe CHCTEMbI
1. CnpaBounas mnpaBoBas cucrema KoncynbranTIlnroc (moroBop mocTaBKH U
cornpoBoXkaAeHUs dk3eMIuapoB cucteM Koncynprantllmtoc ot 03.02.2023 Ne 11481 /13900/9C)
2. DnexTpoHHBIN nepuoanueckuii cnpaBouHuk «Cucrema TAPAHT) (moroBop Ha yciayru
10 CONPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

CoBpemeHnHble npogeccnoHa bHble 0a3bl JAHHBIX

1. ba3a naHHBIX HOPMAaTHBHO-TIPABOBBIX AaKTOB HH(OPMAIMOHHO-00pa30BaTeIbHON
nporpammel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza pmannpix Hayunoit snekrtponHoit Oubianorexku eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIUTUYECKUIT TopTal B O0NAaCTH HAyKH, TEXHOJIOTMHM, MEIUIMHBI U
obpasoBanus - https://elibrary.ru/

3. Tlopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/
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4.  OTKpbITHIE

JTaHHBIE

https://rosstat.gov.ru/opendata

denepanbHON

CITY OBl

roCyJapCTBEHHOMN

CTaTUCTUKHU -

JIMIeH3HOHHOEe U CBOOOHO pacnpocTpaHsieMoe MPOorpaMMHoe odecrnieyeHune, B TOM 4YucJie
0Te4eCTBEHHOI0 MPOU3BOICTBA

Ne [ HaumenoBanue | Pa3zpabotunk [1O HoctynHocTth Ccpuika Ha Enunbiit PexBu3uTHI
(npaBooOanarens) | (JIMIIEH3UOHHOE, peecTp pOCCUHCKUX | MOATBEPXKaa
CBOOOTHO nporpamm it OBM u IOIIETO
pacmpoctpansemoe) | B/l (mpu Hammaum) JIOKyMEHTA
(pu
HaJINIHH)
1 Microsoft Microsoft JIuiieH3MOHHOE - Jlunensus
Windows, Corporation oT
Office 04.06.2015
Professional No 65291651
CpOK
NEUCTBUA:
OeccpouHo
2 | AutusupycHoe | AO «Jlaboparopus JIunieH3noHHOE https://reestr.digital.go | Cybnuiensu
MIPOrPaMMHOE Kacmiepckoro» v.ru/reestr/366574/?sp OHHBIT
obecrieueHme (Poccust) hrase_id=415165 JIOTOBOP C
Kaspersky 000
Endpoint «Codrekcy
Security s oT
OusHeca 06.07.2022
Ne 6/, cpoxk
NEUCTBUS: C
22.11.2022
o
22.11.2023
3 MoitOduc OO0 «HoBsie JIutieH3nOHHOE https://reestr.digital.go | KontpaxT ¢
CraHIapTHBIN - o0IayHbIe v.ru/reestr/301631/?sp 000
OducHsrit TEXHOJIOTUI hrase_id=2698444 «PyOukon»
MaKkeT (Poccus) oT
JUTs1 pabOTHI C 24.04.2019
JOKyMEHTaMU Ne
Y TIOYTOM 0364100000
(myoffice.ru) 819000012
CpOK
JNEUCTBUA:
OeccpovYHO
4 | IIporpammHas AO JInneH3noHHOE https://reestr.digital.go | Jlunen3unonu
cucTeMa Juist «AHTHTUIaTHAT» v.ru/reestr/303350/?sp | wsrit moroBop
oOHapyKEeHHs (Poccus) hrase_id=2698186 c AO
TEKCTOBBIX «AHTHILIATHA
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3aMMCTBOBaHHI ar» oT
B YUEOHBIX H 17.04.2023
Hay4YHBIX Ne 6627,
paborax CPOK
«AHTHUILIarUaT TCUCTBHSL: C
BY3» 17.04.2023
(https://docs.ant 1o
iplagiaus.ru) 16.04.2024
Acrobat Adobe Systems CB00OOIHO -
Reader pacrpocTpaHsieMoe
- IPOCMOTP
JIOKyMEHTOB
PDF, DjvU
Foxit Reader | poxit Corporation CBobOoxHO -
- IPOCMOTP pacrpocTpaHsiemMoe
JIOKyMEHTOB
PDF, DjvU

Pecypcbl HHPOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOK ceTH «AHTepHEeT»

1. CDTOwiki: 6a3a 3nanuii mo uugposoii Tpanchopmanuu https://cdto.wiki/

LudpoBbie HHCTPYMEHTHI, NPUMeHsieMble B 00pa30BaTeJIbHOM NpoLecce

NG~ WN R

http://www.trello.com

LMS-mardopma Moodle
Buptyanenas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Buptyanenas nocka Padlet: https://ru.padlet.com
O6umaunbie cepsuchl: Annekc.Juck, O6mako Mail.ru
Cepaucsl onpocos: Saaekc @opmer, MyQuiz
Cepsucel Buaeocss3u: Suaekc teixemoct, Webinar.ru
CepBuc CcOBMeCTHOM pabOThI

Haj TmpoekTtamu Juid Hebompmmx rpynm  Trello

Hl/l(l)pOBl)Ie TEXHOJOI'MH, IPUMEHAECMBIC IIPHU U3YIYCHUUN NUCIHUIIJIUHDBI

Ne [udpossle TEXHOIOTUN

Bunel yue6HOM paboThl, BBITOIHIEMBIE C
IpUMEHEHHEM IIM(PPOBOI TEXHOIOTUU

1. | O0nauHbIEe TEXHOJIOTUHA

NuauBunyanbHbIe 3a1aHUS

2. bonpmue nanHbIe

WunuBuayanpHble 3aaHUs
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PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIApCTBEHHOTO
oOpasoBarenbHOr0 cTaHmapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpuka3zom MunucrepcrBa oopazoBanus u Hayku P® ot 17 mas 2012 1. Ne 413; B cOOTBETCTBUU C
PexoMenmanusMu 1O OpraHu3aldy HOJXYYEHHS cpegHero olmiero oOpa3oBaHus B Ipenenax
OCBOCHHS 00pa30BaTENbHBIX MPOrpaMM CpEeIHEro NpOoQecCHOHATbHOTO O00pa3oBaHMs Ha 0Oasze
OCHOBHOTO 00Iero o0pa3oBaHHs C Yy4eToM TpeOoBaHUI (QeaepaTbHbIX T'OCYAapPCTBEHHBIX
00pa3oBaTEeNbHBIX CTAHIAPTOB M MOJy4aeMOW MpodeccHud WM CIEHUATBHOCTH CPEIHETOo
npodeccroHaIbHOr0 00pa3oBaHus (IMMCbMO JlemapraMeHTa TocyIapCTBEHHOW IMOJUTUKU B chepe
noAroToBku pabounx kaapos u JII1O MunoopHayku Poccun ot 17.03.2015 Ne 06-259).

ABTOp:

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

[Touertnsii pabotauk CIIO PD N.A. XKykosa

Penenienr:

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

E.H. PogrokoBa

[Iporpamma paccMmoTpena Ha 3acenanuu [IMK o61eo0pa3oBaTenbHbIX JUCIUILTHH
poTokos Ne 9 ot «17» anpens 2020 r.

IIporpamma paccMOTpeHa Ha 3ace€aHUU Y4eOHO-METOAMYECKOM KOMHUCCHM IIEHTPa-KOJIIekKa
npukiaaHeix kBanupukauuii ®I'bOY BO Muuypunckuit 'AY
npotokoii Ne 8 ot «20 » anpens 2020 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA
npoTokod Ne 8 ot «23» anpens 2020 r.

ITporpamma nepepaboTtaHa 1 AONOJIHEHA B cooTBETCTBUHU ¢ TpeboBanusmMu GI'OC COO
[Tporpamma paccmotpena Ha 3acenannu [IMK 061eo06pa3oBaTenbHbIX TUCIUTLTAH

npotokod Ne 9 ot «19» anpens 2021 r.

[IporpamMMa paccMoOTpeHa Ha 3aceJaHhM Yy4eOHO-METOJIMYECKOM KOMHUCCHM LIEHTpa-KOoJUIeKa
npukiaaabeix kBanudukanuit ®I'bOY BO Muuypunckuii [AY

npotokod Ne 8 ot «21» anpens 2021 r.

ITporpamma yTBepkaeHa Pemennem YueOHO-METOANYECKOTO COBETa YHUBEPCUTETA

npoTokoa Ne 8 oT «22» anpenst 2021 r.

[Iporpamma nepepaboTana u A0MOIHEHA B COOTBETCTBHH ¢ TpeboBanusiMu ®I'OC COO
ITporpamma paccmotpena Ha 3aceganuu LIMK o0mieoOpa3oBaTenbHbIX AUCIUILTUH
npoTokoa Ne 9 ot «18» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceaHuu Y41eOHO-METOAMYECKONH KOMUCCUH LIEHTpa-KOJUIeKa
npukiaaHeix kBanupukauuii @®I'bOY BO Muuypunckuit 'AY

npotokod Ne 9 ot «20» anpens 2022 r.

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

[Tporpamma nepepaboTtana u JONOJIHEHA B cOOTBETCTBUHU ¢ TpeboBanusmu OI'OC COO
ITporpamma paccmorpena Ha 3aceganuu LIMK o0meoOpa3oBarebHbIX AUCHUILINH
npoTtokon Ne 11 ot «16» utons 2023 r.

ITporpamma paccMOTpeHa Ha 3aceaHuU Y4eOHO-METOANYECKONH KOMUCCUH LIEHTpa-KOJUIeKa
npuknaaneix kBanmupukanuit ®ITBOY BO Muuypunckuii [AY

npotokod Ne 11 ot «17» nrons 2023 r.

IIporpamMma yTBepxeHa Pemenrem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA
npotokod Nel0 ot «22» nrons 2023 r.
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