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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yuyeOHON aucuuiuinHbl «EcTecTBO3HaHHWE»  IpenHa3HaueHa i
M3y4eHUs €CTECTBO3HAHMsS B IIEHTPE-KOJUIEKE NpHKIaAHbIx KkBamudukamuii PI'BOY BO
Muuypunckuit  ['AY, peanusyromem o00pa3oBaTeNbHYI0 IPOTpaMMy  CpEIHEro  OOIIero
o0Opa3oBaHMs B Ipejieiax OCBOCHUS OCHOBHOW MpodeccHOoHaNbHOM 00pa30BaTeIbHONU MPOrpaMMBbl
CIIO na 06a3e OCHOBHOTrO O0IIero oOpa3oBaHMs MPH MOATOTOBKE KAIpPOB IO CIEIUATBHOCTH
44.02.01 JJomkonpHOE 00pa3oBaHUE.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit PI'OC cpeanero obiero
o0Opa3oBaHMsl, MPEIbIBISIEMbIX K CTPYKTYpE, COACPXKAHHIO W pe3ylibTaTaM OCBOCHHUS Y4eOHOI
TUCUUIUINHBL «EcTecTBO3HAaHME», B COOTBETCTBUM C METOJAMYECKUMHU PEKOMEHAALMSIMHU TI0
peaMzanuu cpeHero oouiero oOpa3oBaHus B MpeeIax OCBOEHHUs 00pa30BaTENbHON MPOrPaMMBI
cpenHero mpodeccruoHanbHOrO0 o00Opa3oBaHUsT Ha 0a3e OCHOBHOTO o00miero oOpa3oBaHUS,
yYTBEpKJIeHHBIMU MuHucTepcTBOM npocsenieHus Poccuiickoit @eaepanuu 14.04.2021 rona.

Conepxxkannie nporpammbl «EcTecTBO3HaHME» HAIPaBICHO HA JOCTHXKEHHE CIEAYIOIIUX
eneu:

® OCBOCHHE 3HAHWI O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUpa U METO/ax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HambOosee BaXXHBIMU HMJIEIMHU U JTOCTHXKEHUSIMU
€CTECTBO3HAHMS, OKA3aBIIUMH OIPEICISIONIEe BIUSHUE HA Pa3BUTHE TEXHUKH M
TEXHOJIOTHIA;

® OBJIAJICHHE YMEHUSMHU NPHUMEHATH IMOJIyYCHHbIC 3HAHUS Al OOBSCHEHUS SBICHMIA
OKPYKAIOIIEr0 MUpPA, BOCIPHUATHS HHPOPMAIMH E€CTECTBEHHO-HAYYHOTO U
npoecCHOHANBHO  3HAUYMMOTO  COACPKAHMs; Pa3BUTHE HHTEIUIEKTYaJbHBIX,
TBOPYECKUX CIIOCOOHOCTEH W KPUTHYECKOTO MBIIUICHUSI B XOJE€ MPOBEICHUS
NPOCTEHIINX HCCIEeOBaHUI, aHalW3a SBJICHHUM, BOCIPHUATHS W HHTEPHpPETAIUU
€CTECTBEHHO-HAYYHOU WH(POPMAIIHH;

e BOCHHTAaHHWE YOEKICHHOCTH B BO3MOXXHOCTH TIIO3HAHUSA 3aKOHHOW NPUPOIBI U
UCIIONIb30BaHUsl JOCTH)KCHUN ECTECTBEHHBIX HAyK ISl Pa3BUTHs LMBHIM3ALUUA U
MOBBIINICHUS KA4eCTBA KU3HU;

® TPUMEHEHHE eCTECTBEHHO-HAYyYHBIX 3HAHUU B MPOPECCHOHATHHON NEATEIBHOCTH U
MOBCEIHEBHON JKM3HM Il oOecreueHus Oe30MacHOCTH JKU3HEAESITEeIbHOCTH;
TPAaMOTHOTO HCIOJIb30BaHUSI COBPEMEHHBIX TEXHOJOTHUH; OXpaHbl 370POBBA,
OKPYXKAarOILEH Cpebl.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCHUNIJIMHBI «KECTECTBO3HAHUE»

EcTecTBO3HAaHME — HayKa O SBJICHUSX U 3aKOHax Npupoibl. COBpEMEHHOE €CTECTBO3HAHUE
BKJIIOYAET MHOXECTBO €CTECTBEHHO-HAYYHBIX OTpaciied, M3 KOTOPhIX Haumbojee BaKHBIMU
ABIAOTCS  (u3uka, xumuss u Ouonorusi. OHO OXBaThIBae€T IIMPOKHHA CHEKTP BOIMPOCOB O
Pa3HOOOpAa3HBIX CBOMCTBAX OOBEKTOB MPUPOJBI, KOTOPHIE MOXKHO paccMaTpuUBaTh Kak €IUHOE
ejaoe.

EcrecTBeHHO-HayuUHbIE 3HAHWS, OCHOBAaHHBIC HA HUX TEXHOJIOTHU (DOPMUPYIOT HOBBIN 00pa3
KU3HU. BBICOKOOOpa30BaHHBINM YENOBEK HE MOXKET AUCTAHIIMPOBATHCS OT (PyHIAMEHTATBHBIX
3HaHUN 00 OKpYXKalolleM MHpEe, HE PUCKYsS OKa3aThbCsl OECIOMOIIHBIM B MPOQeCCHOHATHHOU
nesTenbHOCTH. JIF0O0e epCreKTHBHOE HAMPAaBJICHHE JESTEIILHOCTH YeJI0BeKa MPSMO UITH KOCBEHHO
CBSI3aHO C HOBOHM MaTepualbHON 0a30¥ M HOBBIMH TEXHOJOTHSMH, W 3HAHUE WX €CTECTBEHHO-
HAaY4YHOM CYIIIHOCTH — 3aKOH ycCIeXxa.

EcrecTBo3HaHnE — HEOThEMJIEMAs] COCTABJISIONIAS KYJIBTYPBI: OMpPEAEIsisi MUPOBO33PEHUE
Yel0BeKa, OHO MPOHHUKAET U B TYMaHUTApHYIO cepy, U B OOIIECTBEHHYIO KU3Hb. ParmoHaIbHBIN
€CTECTBEHHO-HAyYHBI METOJl, C(HOPMUPOBABIIUICA B paMKaX €CTECTBEHHBIX HayK, oOpasyer
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€CTECTBCHHO-HAYYHYIO KapTUHY MHpa, Hekoe oOpa3Ho-uiocodckoe 0000meHne HaydHBIX
3HAHUU.

EcrecTBO3HaHME KaK HayKa O SBJICHUAX M 3aKOHAX MPUPOIBI BKIIOUACT OJIHY U3 BKHEHIINX
OTpaciiel — XUMHUIO.

XuMHS — HayKa O BEIIECTBAX, UX COCTaBe, CTPOCHUHU, CBOWCTBAX, MpoIleccax MPEeBpaIIeHus,
UCIOJIb30BAaHUU 33aKOHOB XMMHUU B TPAKTUYECKOW [EATEIBHOCTH JIIOJEH, B CO3/1aHUU HOBBIX
MaTEepUasoB.

buonorust — cocraBHasi 4acTh €CTECTBO3HAHUS. JTO HayKa O *UBOU mpuponae. OHa uzydaer

pacTUTENbHBIN, )KUBOTHBIA MHUP M YEJIOBEKA, MCIIOJIb3YsI KaK COOCTBEHHBIE METOBI, TAK M METOIbI
JIpYTUX HayK, B YacTHOCTH (U3MKM, XMMHUU U MaTEeMaTUKU: HAOIIOJEHUS, SKCIEPUMEHTHI,
HCCJIEIOBaHMs C IIOMOIIbIO CBETOBOT'O M 3JIEKTPOHHOTO MHUKPOCKOIA, 00pabOTKy CTaTUCTUYECKUX
JaHHBIX METOJAaMHM MaTeMaTH4eCKOW CTAaTUCTHKU U JAp. buosiorus BbISBISET 3aKOHOMEPHOCTH,
MPUCYIIHE )XKU3HH BO BCEX €€ MPOSIBICHUSIX, B TOM YHUCIIE OOMEH BELIECTB, POCT, pa3MHOXKCHHUE,
HACJIEICTBEHHOCTh, N3MEHYHBOCTb, YBOJIIOLIUIO U JP.
B wmentpe-xomtemke mnpuknagaeix  kBammbukamumii  ®I'BOY  BO  Mwuuypunckmii 'AY,
peanusyroneM 0o0pa3oBaTeNbHYI0 NPOrpaMMy CpeAHero o0mero ooOpa3oBaHus B Mpeaenax
ocoenusi OITOIT CITIO na 6a3e ocHOBHOTO 00mIero oOpa3oBanus mo cnenuanbHocTH 44.02.01
JlouikonbHOE oOpa3oBaHue, u3yJaercs WHTETpUpOBaHHAS yueOHast JTUCITUILINHA
«EctecTBo3HaHMEY, BKJIIOYAIOLIAs 7B paszzena, oOnanaronue OTHOCHUTENIbHOU
CaMOCTOSITENTLHOCTBIO M LEIOCTHOCTBIO — «XUMUA», «BUONOTHS - YTO HE HApPYyIIAET MPUBHIYHYIO
JIOTUKY €CTECTBEHHO-HAYYHOI'0 00pa3oBaHUs 00y4aeMbIX.

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

3aMeTHOE MECTO B COJIEP)KAHWM JUCIMIUIMHBI 3aHUMAeT y4eOHBI MaTepuai, HE TOJBKO
(bopMUpPYIOLIUI €CTECTBEHHO-HAYYHYI0O KapTUHY MHUpa Yy OOy4aroluuxcs, HO M PacKPbIBAIOLIUI
MPAaKTUYECKOE 3HAYCHHE E€CTECTBEHHO-HAyYHBIX 3HAHUH BO BCeX cdepax >KU3HH COBPEMEHHOTO
oO1iecTBa.

B menom yuebnas nuctummHa «EcTecTBO3HaHWE», B COIEP)KAHHMH KOTOPOW BEIyIIUM
KOMIIOHEHTOM  SIBIIIIOTCS HAay4HbIE 3HAHWA M HAay4YHble METOAbl TMO3HAHUS, IO3BOJISET
copMHPOBATH y 00YJArOIIUXCSA IEJIOCTHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUpPa, TPOOYIUTH Y
HUX 3MOIMOHAJIBHO-IIEHHOCTHOE OTHOLIEHHE K H3y4yaeMOMYy MaTepuaidy, FOTOBHOCTb K BBIOODY
JEWCTBUH ONpEAENICHHON HampaBICeHHOCTH, YMEHHE KPHTHYECKH OIICHHUBATh CBOM W UYKHUE
JeUCTBUS U MTOCTYIIKH.

WHTerpupoBaHHOe coziepikaHue y4eOHOH JUCIUIUIMHBI TIO3BOJISIET MPEMOAABATENSIM XUMUHU
1 OMOJIOTUM COBMECTHO OPraHU30BaTh U3yUEHNE €CTECTBO3HAHUS, UCIIONb3Ys UMEIOIIMECs YaCTHbIE
METOIMKH MPETIOIaBaHusI.

N3yuenne obmeoOpazoBaTenbHON yueOHON AucuuIuinHbl «EcTecTBO3HaHME» 3aBepliaeTcs
nojABeIcHUEM UTOTOB B (hopme auddepeHIInpoBaHHOTO 3aUeTa B IEPBOM U BO BTOPOM CEMECTpax B
paMKax NpPOMEXYTOYHOW arrectauuu oOydaroumxcs B mpouecce ocBoerus OITOII CIIO mo
cnenuanbHocTy 44.02.01 JlomkonsHoe 00pazoBaHue

MECTO YYEBHOM JUCIHUILIMHBI B YYEBHOM ILJIAHE

VYyeOnast o0meobpazoBaTenbHas AUCHHUIUINHA «EcTecTBO3HAHWE» SBISETCS TOTMOTHUTEIBHOM
y4eOHOU MUCHIMILTMHON 1O BBIOOPY M3 00s3aTenbHON MpeaMEeTHOW oOnactu EcTecTBeHHBIE HAYKH
OI'OC COO u myyaercst B obmeoOpazoBarensHoMm Imkie IIIICC3 cneunansHocTH 44.02.01
JlomkonesHOE 0Opa3oBaHUE.

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLITAHBI



OcBoenne coaepkanust yueOHOW muctmrummabl  «EcTecTBo3HaHme» obecredynBacT
JOCTHKEHHE 00YYaIOIUMUCS CIEYIOIINX PE3yIbTaTOB:

JIUYHOCMHBIX' - YCTOMYMBBIA HHTEPEC K HICTOPUH U JOCTHXKEHUSIM B 00JIaCTH €CTECTBEHHBIX
HayK, YyBCTBO TOPIOCTH 32 POCCHICKUE €CTECTBEHHBIE HAYKH;

- TOTOBHOCTh K TNPOJODKEHUIO 00pa30BaHUs, MOBBIIICHUIO KBaTH(UKAIUU B HM30paHHOU
npodeccnoHaNbHOM EATENIbHOCTH C UCIOJIb30BaHNEM 3HAHUHN B 00JIACTH €CTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIETEHIMI B 00JaCTH €CTECTBEHHBIX HAYK JUIS
YyelioBeKa M 0OIIEecTBa, YMEHHE HCIOJIb30BaTh TEXHOJIOTUYECKUE NOCTHKEHHUS B OOJACTH XMMHH,
OMOJIOTUU  JUIsI TIOBBIMIEHUS COOCTBEHHOI'O HHTEIEKTYalbHOTO pa3BUTHS B  BBHIOPaHHOM
npodeccuoHaNbHOM e TENbHOCTH;

- yYMEHHME NPOAHAIN3UPOBATh TEXHOICHHBIE IIOCIEJICTBUS JJI OKpPY)KAIOILIEH Cpelbl,
OBITOBOM U MPOU3BOACTBEHHOM EATEILHOCTH YEJIOBEKA;

- TOTOBHOCTb CaMOCTOSITENIFHO JOOBIBATh HOBBIC JUIS Ce€0sl €CTECTBEHHO-HAYYHbBIC 3HAHUS C
MCIOJIb30BaHUEM /ISl 3TOTO JOCTYIHBIX HCTOYHUKOB UH(OpMAIUY;

- YMEHHME YIPaBIATh CBOEH I1O3HABATEIbHOM JESITEIBbHOCTHIO, MPOBOJAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO UHTEIUIEKTYaJIbHOTO Pa3BUTHS;

- YMEHME BBICTpAaUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILEHHS B KOMAaHJIE MO PEUICHUIO
o0IIMX 33724 B 00JIaCTH €CTECTBO3HAHUS;

MemanpeomMemHuuix:

- OBJIQ/ICHUE YMEHUSIMH U HaBBIKAMU PA3JIMYHBIX BUJOB MO3HABATEIBHON NEATEIbHOCTH IS
U3Y4EHHUs Pa3HbIX CTOPOH OKPY)KAIOILIEr0 ECTECTBEHHOIO MUPA;

- IPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHMsI (HAOMIOIEHUS, HAYYHOTO YKCIIEPUMEHTA) IS
U3Y4YEHUs Pa3IMUHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, C KOTOPHIMM BO3HMKAET
HEO0OXOIMMOCTD CTAIIKUBATHCS B MPOQECCUOHANBHOM cdepe;

- YMEHHUE ONpeNeNsTh Leld U 3ahauu  JEeSATEIbHOCTH, BBIOMpAaTh CpeAcTBa A HX
JOCTUKECHHSI Ha TPAKTHKE;

- YMEHHE HCIOJIb30BaTh Pa3jIMUHble UCTOYHUKHU JUISl IOJIyYEHUS €CTECTBEHHO-HAyYHOU
nH(OpPMALIUY U OLIEHUBATh €€ TOCTOBEPHOCTH AJIsl JOCTUKECHHSI IOCTABJICHHBIX IeNIel U 3a/1a4;

npeomemmuvix:

- c(pOpMHUPOBAHHOCTh MPEJCTABICHUH O LEJIOCTHONH COBPEMEHHON €CTeCTBEHHO-HAyYHOMH
KapTUHE MUpA, NMPUPOJAE KaK €IWHOM LENIOCTHOW CHUCTeME, B3aUMOCBS3HM 4YEJIOBEKa, MPUPOJbI U
o011ecTBa, MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciITabax BeceneHHol;

- BJAJICHUE 3HAHUSAMHU O HamOoJee BaXXHBIX OTKPBITUSAX M JOCTHKEHHUSX B 00J1acTH
€CTECTBO3HAHUS, MOBJIMSABLIMX Ha 3BOJIIONMIO MPEACTABICHUN O MPUPOJIE, HA PA3BUTHE TEXHUKU U
TEXHOJIOTHIL;

- c(pOpMHUPOBAHHOCTh YMEHUS MPUMEHATh €CTECTBEHHO-HAYUHbIE 3HAHMS JUIsI OOBSICHEHUS
OKpPYKAIOIKX SIBJICHUH, COXpaHEHUS 3[0pOBbs, 0OecrieueHus: 6€30MacHOCTH KU3HEAEATEIbHOCTH,
Oepe’KHOr0 OTHOIIEHUS K MPUPOJE, PallMOHAIBHOIO MPUPOAONOIb30BAHNUS, @ TAK)KE BBITOIHEHHS
POJIU TPAMOTHOTO MOTPEOUTENS;

- c(OPMHMPOBAHHOCTH MPE/ICTABICHUI 0 HAYYHOM METOJIe TMO3HAHUS IPUPOABI U CPEICTBAX
M3Y4YEHUsS] MeramMupa, MakpoMHpa UM MHUKPOMHpA; BJaJIeHHE NPUEMAMU €CTECTBEHHO-HAYYHBIX
HaOJI0ACHUH, OTIBITOB, HCCIEIOBAHUN M OLIEHKH JJOCTOBEPHOCTH MOJYYEHHBIX Pe3yJIbTaTOB;

- BJIaJIcHUE TOHATUHHBIM alrIapaToM €CTECTBEHHBIX HAyK, IMO3BOJISIOLIUM IO3HABaTh MUD,
y4acTBOBaTb B JHUCKYCCHUSIX IO €CTECTBEHHO-HAYYHBIM BOIPOCAM, HCIOJB30BaTh DPA3IUYHBIE
UCTOYHUKHA HHGOpMalMU s TOJATOTOBKHM COOCTBEHHBIX pPabOT, KPUTHUECKH OTHOCUTBHCS K
coobmiennssMm CMU, conepxanum HaydyHY0 HHPOPMAIINIO;

- ¢(OpMUPOBAHHOCTh YMEHHUI MOHUMATh 3HAYUMOCTb €CTECTBEHHO-HAYYHOI'O 3HAHUS JJIs
KaX/I0TO YeJIOBEKa HE3aBUCHMO OT €ro NpoQecCHOHAIBHON AEATENbHOCTH, pazianyaTh (akThl U
OLICHKH, CPaBHHBAaTh OIICHOYHBIE BBIBOJBI, BUAETh UX CBA3b C KPUTEPUSMHU OLEHOK M CBA3b
KPUTEPUEB C OINPEIEICHHON CUCTEMON LICHHOCTEH.



COJAEPKXAHUE YUEBHOM JUCHUIIIUHBI
OBIIASI U HEOPTAHUYECKAS XUMUSI
BBengenue

XrMHYecKasi KapTMHAa MHUpPa KAaK COCTaBHAas 4acCThb €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA.
Poinb XMy B ®KHU3HU COBpeMEHHOTO olriecTBa. [Ipumenenne JOCTHKEHU COBPEMEHHON XUMUH B
IryMaHUTapHOH cdepe nesTesbHOCTH 00I1IecTBa. XUMUYECKOE CO/EepKaHNe Y4eOHON AMCLUILINHBI
«EcrecTBo3Hanue» npu ocsoenuu cnenuansHocreid CIIO.

OcHOBHbIE NOHSATHS M 3aKOHbI XUMHUH

[Ipenmer xumuu. BemectBo. Atom. Monekyna. XuMHUYeCKHid 37eMEHT M (DOPMBI €ro
cyuiectBoBaHusl. IIpocTeie U Cll0KHBIE BEIIECTBA.

Hemoncmpavyusn

HaGop mozeneit aroMoB 1 MoJiekyJ. Mi3mMepeHue BelecTna.

OcHoBHbIE 3aKOHBI XMUMHMHM. Macca aToMOB U MojeKkyJd. OTHOCUTENbHbIE aTOMHAas U
MoJleKyisipHass Maccsl. KosmmuectBo Bemectsa. Ilocrossnnas Asoranpo. MossipHast Macca. 3akoH
ABoraapo. MossipHbIii 00bEM Ta30B.

KonuuecTBeHHbIE H3MEHEHHMs B XHMHUM KaK YacTHBIM ciydall 3aKOHOB IIepexoja
KOJIMYECTBEHHBIX M3MEHEHHMH B KaudecTBeHHble. M. B. JIOMOHOCOB — «IE€pBBI PYCCKUI
YHHUBEpCUTET». MIUIrocTpanuy 3aKoHa COXPaHEHUsI MacChl BEIIECTBA.

Jlabopamopuvle u npakmuyecKkue 3aHAMuUA

Pacuers! kosmuecTBa BelecTBa

IMepuonnuecknii 3axkon u I[lepuoauyeckas cucreMa XUuMHYECKHX 3JIEMEHTOB
. . MenaeneeBa

Otkpeitue Ilepuonnueckoro 3akoHa. [lepuoguueckas cuctemMa XUMHUYECKHUX 3JIEMEHTOB
1. U. Menneneesa. 3nauenue [lepuoauueckoro 3akona u [lepuoandeckoil CUCTEMBI XMMHYECKHUX
anemenToB J[. . MenzeneeBa s pa3BUTHS HAyKH U IOHUMaHUS XMMUYECKON KapTUHBI MHPA.

JHemoncmpavyusn

Paznuunsie ¢popmel [leprnoauueckoii cucrembl xumudeckux anneMmenTos [I. . Menneneesa.

CTtpoeHue BelecTBa
KoBanentHast cBA3b: HenosisipHas W nonsipHas. MoHHas cBs3b. KaTHOHBI M aHHMOHBI.
Meranueckas cBsi3b. BogopoiHas CBA3b.

Hemoncmpavyus
OOpa3mpl  BemIeCTB M MaTepuaioB C Pa3IUYHBIMA TUIAMU XHUMHUYECKOW  CBS3H.

Bona. PacTBops!



Bona B mpupoe, ObITy, TEXHUKE B Ha POU3BOACTBE. DU3HUECKUE U XUMUYECKHE CBOKWCTBA

Boabl. OnpecHeHUe BOJIbI. ATperaTHbIE COCTOSIHHSI BOJIBI U €€ MEPEeXOJbl U3 OJTHOTO arperaTHoro
COCTOSIHMSI B IPYTOE.

Hemoncmpayusn
duznueckue CBOMCTBA BOJIBI: MMOBEPXHOCTHOE HaTsOKCHUE, CMaJyrBaHUE.

XuMHu4yecKue peakunu

[TonsiTne 0 XuMUYECKOW peakiuu. Tumbl XuMuUYeckux peakiuid. CKOpOCTh peakiuu M
(hakTOpbI, OT KOTOPHIX OHA 3aBUCHT.

Hemoncmpayuu

XUMHUECKUE PEAKIIUHU C BbIICIEHUEM TEILIOTHI.
Jlabopamopuvie u npaxmuuecKue 3aHAMUA
Peaknnu oOMeHa B BOJHBIX PacTBOpax JIEKTPOJIUTOB

Heopralmqeclme COCIMHCHUA

Kinaccupukanusi Heopranuveckux coeIuMHeHUl M uX cBoiicTBa. OKCHUIBI, KHCIIOTHI,
OCHOBAaHUSI, COJIH.

Ilousitue o ruaposuse coJseil. Cpega BOAHBIX PAaCTBOPOB COJICH: KHCIasg, HEUTpaabHas,
mesiouHasi. Bonopousiii nokasarens pH pactBopa.

Metanbl. O0mume Gpr3nuecKue 1 XUMUYSCKUE CBOMCTBA METAJIIOB.

Hemeramibl. OO0mas XapakTepuUCTUKa TJIaBHBIX MOJATPYIIN HEMETANIOB Ha IpUMepe
raJIOr€HOB.

Baxueiiline coeAMHEHUsT METaUIOB M HEMETAJUIOB B MPUPOJAE U  XO35HMCTBEHHOMU
JEATEIIbHOCTH YeJIoBEKa. MeTalibl, CIIaBbl, COEJUHEHHS METAJJIOB B TEXHUKE.

Hemoncmpayuu

B3aumoneiicTBue MeTayuioB ¢ HeMeTallaMu (LIMHKa C Cepoil, alloMUHUS C HOAOM),
pacTBopamMu KHUCIOT M Ienodeil. ['openune MmertamnoB (IIMHKA, Kelle3a, MarHusi) B KHUCIOPOJE.
B3anmoneiicTBre a30THOM M KOHIEHTPUPOBAHHOW CEPHOM KHUCIOT C MeIblo. BoccTaHOBUTENBHBIE
CBOMCTBA METAJIOB.

Jlabopamopuvie u npakmuueckue 3aHamus

I'mpponus cosiel pa3IuyHOro TUIIA

BzaumopeiicTBre METaIIOB ¢ paCTBOPaMHU COJIEH

OPI'AHUYECKAS XUMUSA
Oprannyeckue coeAUHEHUs

OcHoOBHbBIE MOJI0:KEHUSI TEOPUH CTPOEHHMSI OPraHUYecKUX coeluHeHmii. MHoroobpasue
OpraHu4ecKux coennHeHui. [lonsaTue nzomepuu.

Yraesonopoasl. [IpenensHbie U HENpeAeIbHbIE YIIEBOAOPOAbl. Peakuus noamMepusamm.
[IpupoaHbIE HMCTOYHHMKH YIIEBOAOPOAOB. YTIJEBOAOPOABI KAK OCHOBA MEXIYHAPOIHOIO
COTPYJIHUYECTBA U BaXKHEUIINN UCTOYHUK popMupoBaHus Oromkera PO.

Kucaopoaconep:xamme OpraHuYecKue BellecTBa. IIpencraBurenn
KHUCJIOPOJCOAEPKAIINX OPraHUYECKUX COCAUHEHHI: METUIIOBBIM M 3THJIOBBIA CIUPTHI, TJIULEPUH,
yKcycHast KucioTa. JKupbl Kak CIOXHBIE 3(UpPbL. AJKOTOJIM3M U €ro posib B JKU3HU OOIIECTBA.
VYTII1eBOIbL: TIIFOK03a, Kpaxmall, HeJUTKI03a.

A3oTcoaepkalie OpraHMYecKue COeJMHeHUsl. AMHMHBI, AMHHOKHUCIOTBHI, OCJKH.
Crtpoenue u 6uonornyeckast GyHKIHs OEITKOB.



Hemoncmpayuu

[Tomy4yeHue sTUIEHA U €TO B3aUMOJCHCTBHE C pacTBOPOM IepMaHTaHaTa Kayus, OpOMHOM
BOJIOM.

KauecTBenHas peakuus Ha TIIMLEPUH.

LIBeTHBIE peakuu OEIKOB.

Ilnacrmacesl m  BoJiokHa. [loHsaTe o0 macTmMaccax M XMMHMYECKHMX —BOJIOKHAX.
HatypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA. [IpuMeHeHne oNMMepoB B TEXHHUKE.

Jlabopamopuvie u npakmuueckue 3aHamus

XHUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI

L{BeTHbIC peakiuu OenkoB. Jlenatyparus O0eiakoB

O3HAaKOMJIEHHME C CHHTETMYECKMMHM U HCKYCCTBEHHBIMM IIOJUMEPAMH, XUMHYECKHUMHU
BOJIOKHaMHU.

XHUMHA ¥ KU3HD

XuMHSI W OpPraHu3M 4YeJIOBeKa. XHMHUYECKHE OJJIEMEHThl B OpraHU3ME YeJIOBEKa.
Oprannueckue W Heopranuudeckue BemiecTBa. OCHOBHBIC JKU3HEHHO HEOOXOIUMBIE COCHMHEHUS:
OeNKH, YrIIeBOAbI, )KUPbI, BATAMUHBI. YTIIEBOJAbl — IJIABHBIA UCTOYHUK SHEPTUU Oopranuizma. Poib
KUpPOB B opraHu3me.  XOJECTEpUH W €ro  pojib B 3J0POBbE  YEJIOBEKA.
MunepanbHbIe BEIIECTBa B MPOIYKTaX MUTAHUS, MUIIEBbIe J0o0aBku. COanaHCUPOBAaHHOE TUTAHUE.

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

Ponp xuMuueckMX 5JIEMEHTOB B KM3HHM pacTeHUi. YaoOpeHus. XUMUYECKHE CPEJCTBa
3allUTHl PACTEHUH.

BHOJIOI'UA

BuoJiornsi — COBOKYNHOCTH HAYK 0 *KHBOii mpupoae. MeToabl HAYYHOT0 MO3HAHNS B
oMoJIoruu

Kupas npupoja kak 00beKT U3ydeHHs] OMOJIOTUN. MeTobl NCCIIeI0OBaHUS HKUBOU TPUPOIBI
B Ouosnoruu. OCHOBHBIE MPU3HAKH KUBOT0. CHcTeMHasi opranu3anus *KuBoil matepuu. [loHsTue o
CTPYKTYPHBIX YPOBHAX.

Hemoncmpayuu

MerToanl uccieIoBaHus B OMOIOTHH.

CTpyKTypHBIE€ €UHULIBI OPTAHU3Ma YEJIOBEKA.

CTpyKTYypHBIE €IMHULIBI PACTEHHUS.

[IpoBenenue pa3apaxeHus y THIPHI.

buonornyeckue cUcCTEMBEI pasHoOTrOo YpOBHA: KIJICTKA, OpPraHu3M, IOMMYJIAIHsA, SKOCUCTEMA,
ouocdepa.

Kiaerka

Crpoenne u pyHknum Kjaerku. [{utonorus kak Hayka. OCHOBHBIE ITOJIOKEHUS KIETOYHOU
teopun. Kierka — cTpykTypHO-(pyHKIIMOHAIbHAS (37IeMEHTapHas1) €IMHUIIA KU3HH.

[TpokapuOThl UM PYKapHOThl — HU3IIME U BBICIINE KJIETOYHBbIE OpraHu3mbl. OcoOeHHOCTH
CTpoeHHus KJeTok Oaktepuid. OOmmias xapakTepUCTHKA CHHE-3eJIeHbIX Bojopocieii. OcobeHHoCTH
cTpoeHusi BUpycoB. bakrtepuodaru. boppba ¢ BupycHeiMu 3a6oneBanusimu (CIIU[ u n1p.)
CtpykTypa U cBoicTBa HUTOIUIa3Mbl. CTpoeHHEe KJIETOYHBIX 000souek. dDarounuto3 u MUHOLMTOS.
OOu1re opraHou/ibl KJIETKU: cTpoeHue U pyHkuuu. CTpoeHne U GyHKIUH sapa B kiaeTke. CTpoeHue
1 QYHKIIMH XPOMOCOM.



XuMn4yeckass OpraHu3anusi KJIeTKH. XUMUYECKUE 3JIEMEHTHhI KJIeTKH. OpraHuueckue u
HEOpraHWYEeCKHUe BEIIeCTBa KIETKU. 3HaueHHe BoAbl B KieTke. [loHsATHE TuApOPUIbHBIX U
ruipoOOHBIX BEIIeCTB. benku, yriieBoAbl, UMK, HYKIIEMHOBBIC KHCIOTHI U X POJb B KJIETKE.
Crpykrypa 6enkoB. Ctpoenue JIHK u PHK. Pemnmukarnus JIHK. IIpuHnmn koMIieMeHTapHOCTH.
I'en. Kon /THK.

Hemoncmpayuu

Cxema cTpoeHUS KIIETKH.

PacturenpHas kierka.

CuHe-3enéHble BOJIOPOCIIH.

CrpoeHue KIeTOK IPOKapHOT U SYKapHOT.

MemMmOpaHHbIe 1 HEMEMOpaHHBIC OPTAHOUIBI KICTKH.

Snpo.

®aronuros. [InHOIMTO3.

Crpoenue Bupyca.

bakrepuodar.

XUMHUYECKUE JIEMEHTBI KIIETKH.

CopeprkaHre OCHOBHBIX XMMUYECKHUX BEIIECTB B KIIETKAX PACTCHUN U KUBOTHBIX.

Heoprannueckue BeliecTBa KJIETKH.

CopeprkaHue BOJIbI B pa3IMUYHBIX OPTaHU3Max M OpTraHax.

Yraesoasl. DyHKIUH YIIIEBOJOB.

D yHKINH JTUITUIOB.

CtpoeHue u CTpykTypa Oenka.

Henatypanus Oenka.

OyHKIMH OENKOB.

Crpoenue monexkyn JJHK u PHK.

[Ipouecc pernukanuu JTHK.

IIpyuHIMIT KOMILIEMEHTAPHOCTH.

OrnpezneneHre aMMHOKHUCIIOT IO TEHETUYECKOMY KOAY.

Jlabopamopuvie u npakmuueckue 3anamus

CpaBHEHHE CTPOEHUS KIETOK PACTEHUI U KUBOTHBIX IO TOTOBBIM MUKpOIIpEnapaTam.

N3yuenune cTpoeHus pacTUTEIHHOMN KISTKH.

Nzydenue hopm GakTepuii Mo MUKPOCKOTIOM.

Ornipezenienre HaATMYUS YTIAEBOJAOB U OEIKOB B KJIETKaX.

Opranusm

OO0MeH BellecTB M NpeBpallleHHe 3HepruM B KJjeTrke. CyllHOCTb, TUIBI U (PyHKUIUHU
obmeHa BemiecTB. [Inactuyeckuii u snepreruyeckuit ooMeH. Ponp AT® B sxu3Hu kietku. CuHTes
AT®. Drarnbl 2HEPreTHYecKOro 0OMeHa: MUIeBapEeHHe, TITUKOJIN3, IbIXaHHE.

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

Tunel nutanus kuBbIX opranu3MoB. dorocunTes. Ilporecch cBeTOBOM W TEMHOBOM (a3.
XeMOCHHTE3.

@DopMbI Pa3MHOKEHUS] OPraHU3MOB. [[eleHne KIETKM — OCHOBA POCTa, Pa3MHOXKEHHUS U
pa3BuTHs opraHu3MoB. IlonsTue um ¢opmbl pazMHOXKeHHs opraHu3MoB. ITonmoBoe u OGecrmomoe
pazMHOXkeHue. Turbl 0ecrioaoro pa3MHOXKEHHUS.

Meiio3. O6pa3oBaHue MOJOBBIX KIETOK, OIUIOAOTBOPEHUE M €ro OMOJIOTHYECKOE 3HAYECHUE.
3HaveHue Melo3sa.

HNuauBuayanbHoe pasBurue opraHu3moB. IloHarne w©  mepuoasl  OHTOrEHes3a.
OMOpUOHaNbHBIN 3Tanm oHTOreHe3a. OCHOBHbBIE CTaJAUU SMOPHOHAIBHOTO PAa3BUTHUS KUBOTHOTO
opranusMma. [loctamOproHanbHOe pa3BUTHE KUBOTHBIX.

[IpynuvHBI HapyIIEHNUH B pa3BUTUU OPraHU3MOB. PeNpoaykTHBHOE 310pOBbE.
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OcHOBHbIe MNOHATHA TeHeTHKH. OOmIMEe TMPEACTaBICHUS O HACICICTBEHHOCTH U
n3MEHYMBOCTH. [.MeHznenp — OCHOBOIIOJIOKHUK T'€HETUKH. ['€HeTHueckass TEpMHUHOJIOTHS H
CHUMBOJIUKA.

OCHOBHBIE 3aKOHOMEPHOCTH HACJEACTBEHHOCTH. 3aKOHbI T€HETUKH, YCTAHOBJICHHbIE |
Menaenem: nepBblid, BTOpOM, TpeTuid 3akoHbl Menpens. ['mOpuaonoruyeckuii MeToj, U3ydeHus
HACJIEICTBEHHOCTH. MoOHOrHOpuAHOE U AUTMOpUIHOE CKpellMBaHHE. [ OMO3UrOTHBIE U
reTepO3UTrOTHbIE OPTaHU3MBI.

[IpomexyTOUHBIN XapaKTEp HACAEIOBAHUS.

['mnoTe3a 4YUCTOTHI TaMeT U €€ IIUTOJIOTHIECKOe 000CHOBaHHE.

AHanmu3upyolee CKpeuBaHue.

B3aumopneiictBue renoB. I'eneruxka mona. 3akoH T. Moprana. CuemieHHOE ¢ IOJIOM
HacienoBaHue. MeToAbl HM3ydyeHUs HACIEICTBEHHOCTH deloBeka. HacnenctBeHHble OoJie3HH
YeJI0BEKa, X MPUYMHBI U MPO(UITAKTHKA.

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

HacnenctBeHHass wiM MyTalMOHHAs W3MEHYMBOCTh. THIIBI MyTallMii IO YPOBHIO HX
BO3HMKHOBEHHUS: TOYEUHbIE, XPOMOCOMHBIE, T€HOMHbIe MyTanuu. CBoHCTBA MyTalUM.
ComMaruueckue MyTaluH.

3aKOH FOMOJIOTMYECKUX PSAJIOB B HACIEACTBEHHON U3MEHYUBOCTH.

Ionsitue m Meroabl cejekunu. Cenekuus Kak Hayka. 3aJadyd COBPEMEHHOM CEJIEKLIMH.
OcCHOBHBIE METOABI CENeKIUH: OTOOp, rubOpuamsammsa. Yuenue H.M. BasumoBa o meHTpax
MHOT000pa3us U MPOUCXOKICHHS KyIbTYPHBIX PaCTCHHI.

buotexHonorus, ee 10CTUKEHUS U EPCIEKTUBBI Pa3BUTHSL.

Hemoncmpayuu

Metabonu3m.

Cxema ctpykTypsl MosieKyssl ATO.

Tpanckpunuus.

Tpancnsuus.

ABTOTPOGBI U TETEPOTPOPHI.

DoTOCUHTES.

CrtpoeHue xJIopoIuiacra.

WHTEeHCUBHOCTh (POTOCHHTE3A B PA3HBIX CIEKTPaxX CBETA.

CrniocoObl J1eneHust KIETKH.

KieTounbril UK.

Muwuros3.

Tunel pa3MHOKEHHUS.

CnocoOb1 6ecrosoro pa3MHOKEHNS OPraHU3MOB.

BereratuBHOE pa3sMHOXKEHHUE LIBETKOBBIX PACTEHUH.

JIBOIiHOE OIUIOJOTBOPEHUE Y PACTEHUM.

OO0pa3oBaHue MOJOBBIX KJIETOK.

Metios.

OTaInsl OIUI0A0TBOPEHUS.

DOMOpHOHATBHBIN MTEPUOJT OHTOTEHE3a.

CxoacTBO cTajuii SMOPHOHAIBHOTO PA3BUTHS TO3BOHOYHBIX.

Tunsl TOCTAMOPHUOHAIBHOTO Pa3BUTHS )KUBOTHBIX.

CHMBOJIBI, UCTIOJIB3YIOIIMECS B TEHETHKE.

KoHTpacTHbIe pru3Haky ropoxa, nydasmmuecs I'. Mennenem.

MoHorubpuaHoe U AUrHOpUIHOE CKPEIIMBAHUS.

HacnenoBanue ¢ mOJHBIM CLEIJIEHUEM T'€HOB.

Mymika npo3oduia.

HacnenoBanue npu3HakoB IpU KOMIIJIEMEHTAPHOM B3aMMOEHCTBUH F€HOB.
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ITonumepHOE B3aUMOICUCTBUE TEHOB.

THUIBI XpOMOCOMHOTO ONPECIICHUS 1101,

Omnpenenenue nosa y 4ejioBeKa.

brnn3Hensl.

['eHeTnyeckue METOABI U3YUEHUS YETIOBEKA.

Jlabopamopuvie u npakmuuecKkue 3aHAMUA

N3yueHne nociaenoBaTeIbHOCTH (Pa3 MUTO3a B KJIETKaX KOHYHMKA KOPHS JIyKa.
Pemienue 3a1a4 Ha MOHOrMOPUTHOE CKPELLMBAHHUE.

Pemienue 3a1a4 Ha IUTHOPUIHOE CKPEIIMBAHUE.

BbIsiBIIeHME CTATUCTUYECKUX 3aKOHOMEPHOCTENH MOJU(PUKALIMOHHON U3MEHYMBOCTH.

Bun

Teopusi 3BogOUMHU. BOJMOIMOHHOE YyueHue Y. JlapBuHa, ero mNpearoChUIKH.
[TpakTuyeckoe 3HaueHue napBuHU3Ma. [loHATHE W BHIBI UCKyCCTBEHHOTO otTOopa. Ilonsatue u
JBIDKYIUE criibl 3Bomonuu. @opMel 60pbOBI 3a cyniecTBoBaHue. EcrecTBeHHBIN 0TOOp: MOHATHE U
¢dopmbl. Poib 3BONIOIMOHHOTO Y4eHUS B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUDA.

Muxkpo- u Mmakpo3Bosaonus. Konuennus Buia, ero Kpurepuu U ctpykrypa. [lomyssus —
CTPYKTypHasl €JMHMIA BUJA U 3BOIIONMU. CYIIHOCTh MUKPO3BOIIOLMU M THIIBI BUJ000Opa30BaHuUs.
JuBeprennus. CyImHOCTP MakpOdBOJIOUMU W €€ JI0Ka3aTenbCTBa. llpucnocoOneHHOCTh —
pe3yabTaT  €CTECTBEHHOro oTOopa, ee  MHOrooOpasmue. OTHOCHUTENBHBI  XapakTep
MPUCIIOCOOJICHHOCTH.

['naBHbIC HaNpaBlIEHMsI SBOJIIOLMU OPraHUYECKOro Mupa: apomMopdos, uavoajanTanus,
o0m1ast tereHeparusi.

buonornueckuit mnporpecc u Ouonoruueckuii perpecc. Kiaccudukamus opraHusMos.
Taxconbl. Cucremaruueckue rpymnmsl. KonBeprenuus.

Pa3nu4ynble B3risiibl HA MPOMCXOXKICHUE KU3HU HA 3emule. [ MnoTes3sl IPOUCXOKIACHUS
xu3Hu. [logpasaenenue ncropun 3eMiu Ha 3pbl U IEPUOJIBI.

AnTponorene3. llonoxxeHue uenoBeka B CHCTEME JXKMBOTHOrO MHpa. JlokazarenbcTBa
pOZACTBa 4EJNOBEKa C MIEKONMTAOIIMMHM  KMBOTHBIMH. HampaBileHHsI 3BOJIIOIMM 4YEJIOBEKa.
JIBmokymue cuibl aHTponoreHesa. [loHsaTue yenoseueckoit pacel. TUIBI pac yesnoBeka.

Hemoncmpayuu

I'oMostornyHbIe Oprabl y )KMBOTHBIX U PACTEHUM.

ApXeonTepuKC U €ro OTIEYaToK Ha KaMHe.

OBOJIIOLMOHHOE PAa3BUTHE OPraHUUYECKOTO MUPA.

Apomopdo3bl y pacTeHHUH.

OcHoBHble nonoxenus teopun Y./Japsuna.

®opmbl 60pHOBI 32 CYIIIECTBOBAHHUE.

CocHbI B 0IHOBO3PACTHOM JIECHOM HacCa)XICHUU.

VYrpoxaroiye no3sl y pa3IndHbIX KUBOTHBIX.

MuMuKkpus ¥ IOKpOBUTEIBCTBEHHAS OKpAcKa.

Mopckoit KOHEK 1 UTrIIa-pbida B 3apOCIIsX PACTEHUH.

MexaHu3M JIeHCTBUSI ECTECTBEHHOTO 0TOOpa.

@DopMBbI ECTECTBEHHOT'O 0TOOpA.

CoBpeMeHHas Teopusl IBOJIIOLINN.

DneMeHTapHbIe (PaKTOPHI IBOTIOIUH.

JluBeprexuus.

Kpurepuu Buna.

['eorpaduyeckoe B11000pazoBaHue.

DKOJIOTHYECcKOe BU000pa3oBaHue.

11



CucremaTnka pacTeHui.

CucremaTuka *KHUBOTHBIX.

Hampasnenus u myTu 3BOJIIOLHUN.

CpaBHeHue OMOJIOrMYECKOro Mporpecca u perpecca.

OO61uas nereHepanus.

[Ipumepsl agantaiui.

[Tpucnocobnenne KpoTa K 0OUTaHHIO B TOYBEHHOH cperie.

[TpucnocoOnenne Mo3BOHOYHBIX K OOMTaHUIO B BOJIHOM cpejie.

[Tpucnocobnenue renapaa K OOUTaHHUIO B CAaBaHHE.

['maBHBIE apoMOp(]O3bI HA paHHUX ATarax BOJIOLHUH.

Pa3Butue Teopun abuorenesa.

Onglt Penu.

Omert IlacTepa.

Teopuu OMOreHeTHYECKOr0 BOSHUKHOBEHHUS KU3HU.

OcHOBHBIE 3TaIlbl Pa3BUTHS KU3HU.

YcioBusi BOBHUKHOBEHUS )KM3HU Ha 3eMIIe.

Teopus sBomtonnu xxuBor Marepuu A.M. Onapuna.

CoBpeMeHHbIE B3IJISIIbI Ha SBOJIIOIHIO )KUBOW MaTepuu.

PyaumeHThI 1 aTaBU3MBI Y YeNIOBEKA.

Yactu ckenera MUTEKAHTPOINA, HIDKHSS —UYENIOCTh | eiiienb0eprckoro  4enoBeka,
pEeCTaBpUPOBAHHBIN Uepen U Opyaus TpyAa HeaHJepTaiblia U KPOMaHbOHIIA.

OBoJTIOLIMS IPUMATOB.

CucremaTnueckoe I0JI0KEHUE YeI0BEeKa.

YenoBekooOpa3HbIe 00E3bSHBI.

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

Pa3BuTHe 3apopliia MIEKOMHUTAIONIETO KUBOTHOTO U YEJIOBEKA.

CxopnctBo cTaguil 3MOPHOHAIBHOIO Pa3BUTHUS TO3BOHOYHBIX.

Pe3ynbrarhl OMOIOrHYECKOM SBOMIOIUHN B CTPOCHUHN YETIOBEKA.

ConuanbHas 3BOJIIOLNS YEJIOBEKA.

DBOJIIOIMS YEJIOBEKa.

ABCTpaJIONUTEK.

Ckerner aBCTpaonuTeKa.

Opyaus Tpyzia ¥ OXOThI IPEAKOB YEIOBEKa.

Apeaibl paHHUX U TIO3/IHUX HEAHJEPTaJbIIEB.

Opyaust TpyJia ¥ 0XOThl KPOMaHbOHIIA.

HackasbHbIN PUCYHOK.

HacrenHnast ;xuBomnuch.

Apeait pacripocTpaHeHHsI KpOMaHbOHIIEB.

Pacsl yenoBeka.

Jlabopamopuvle u npakmuyecKkue 3aHAMUA

Mopdonoruueckne 0COOEHHOCTH pacTEHUH pa3IUYHbIX BUJIOB.

N3yuenne npucnocoOIeHHOCTH OPTaHU3MOB K Cpelie OOUTaHMUSL.

Nzyuenune apomMopd030B y pacCTCHHIA.

IKOCHUCTEMBI

IIpenmer M 3aga4u IKOJIOTHU. DKoIorndeckue Qaxtopbl. OOIIME 3aKOHBI 3aBUCUMOCTHU
OpraHu3MoB OT (akTopoB cpeibl. OCHOBHBIEC CPEbI KU3HH.
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Tunel B3aumoaencTsust opranu3MoB. [omymnsanuu. bruoneHossl.

3aKOHBl OpraHu3alu 3KocucTeM. KpyroBopoT BeIECTB M IpEBpallleHHE SHEPIUU B
skocuctemax. llenu nutanus, Tpoduueckue ypoBHH. broreomneno3 — kak sxocuctema. buorenos u
OMOTON KaK KOMIIOHEHThI OMOreoleHo3a. ArpoueHo3sl. CaMopa3BUTHE 3KOCUCTEM — CYKIIECCUU.

Buocdepa — rinodanbnas s3xocucrema. Yuenue B.1. Bepuanackoro o 6uocepe. I'eocheps
3emiu. Ponb kuBBIX opranu3moB B Ouocgepe. KpyroBopor BakHeHIINX OMOr€HHBIX JIEMEHTOB B
ouocdepe.

OcHOBHBIE HalpaBJIeHUs BO3JIEHCTBUS YesoBeKa Ha Ouocdepy.

Hemoncmpayuu

Cpenpl 00uTaHUs KUBOTHBIX.

Oco0OeHHOCTH OpraHU3MEHHON CpeJibl OOUTAHNUS.

OKOJIOrHYeCcKHe IPYIIIbl OPraHU3MOB.

Okonoruyeckue (HakTopsl.

AOuoTtndeckue (HakTopsl.

3aKOH ONTHUMYMa.

doTonepruoau3M.

buotnyeckue hakTopsI.

Ilenu u cetu nUTaHMSL.

buonenos.

Spycel necHoro OuoleHo3a.

DKOJIOTWYEeCKHEe HUIIM TONYISIIUKA  BHUIOB, CIEIHATU3UPYIOIIUXCA Ha I[BETKOBBIX
pacTeHusX.

HckyccTBEeHHBIN OMOLIEHO3.

[TpaBHII0 3KOIOTMUYECKON TUPAMUIBI.

Bupt 5K00THYECKUX TUPAMUI.

Cykueccusi.

IIpumep BTOPUYHOM CYKIIECCUM.

CMeHa pUpOIHBIX COOOILECTB.

Kpyrosopor yriepona.

[TpuMmep oTpHIIATENBHOTO aHTPOINOI'€HHOTO BIMSIHUS Ha Orocdepy.

3arpsi3HeHUE cpebl.

3arpsi3HeHue aTMoc(hepbl aBTOMOOMIIBHBIM TPAHCTIOPTOM.

Jlabopamopuuvie u npaxmuueckue 3aHAmMUA

CocraBieHue 1enei NUTaHus.

Tembl pedepaToB, COOOIECHN, TOKIAT0B
AJISl CAMOCTOSITEIbHOM PadoThI

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

Hcropus u pa3BuTHe 3HaHUH O KIETKE.

[Tomymnsiiust Kak eAMHUIIA OMOIOTUYECKON IBOJIOLINH.
CoBpeMeHHbIE B3IJIs/1bI Ha OMOJIOTHYECKYIO SBOJIIOLIHUIO.
CoBpeMeHHBIE METO/IBI UCCIIETOBAHMSI KIICTKH.

Cpenbl 00UTaHHS OPTaHU3MOB: IPUYUHBI PA3HOOOPA3HSL.
Dxoyioruueckas aemorpadus.

Jemorpaduueckasi CTpyKTypa MOMyJISALHHA.

Kpacnas xknura Tam6oBckoi o0macT.

10 Oco60 oxpaHsieMble IPUPOIHBIE TeppuTopun Poccun.
11. Oco60 oxpaHsieMble IpUPOAHbIE TeppuTopun TamO0BCKOM 00nacTy.
12. I'nmoGanbHbBIE SKOIOTUYECKUE TTPOOTIEMBI.

13. TlepBslit pycckuii akagemMuk M.B. JIoMmoHOCOB.
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14. Oxpana okpy»Karolei cpeabl 0T XUMHUYECKOI0 3arpsi3HEHUS.

15. PactBOpBI BOKPYT Hac.

16. YcrpaneHue xKecTKOCTH BOJIbI HA IPOMBIIIUICHHBIX MPEIIPUATHSIX.

17. Vlctopust BOSHUKHOBEHHUS Y PA3BUTHS OPraHUYECKON XUMUH.

18. YrieBoibl ¥ UX POJTb B KUBOU MIPHUPOJIC.

19. ’Kupsl Kak IpOAYKT MUTAHUS U XUMUYECKOE ChIPBE.

20. CpencrBa THTHEHBI HA OCHOBE KHCIOPOICOACPIKALINX OPTaHMUECKUX COCTMHEHUH.

21. CuHTeTHM4ecKre MOIOLIME CPEACTBA: JOCTOMHCTBA U HEJJOCTATKH.

22. Jlepunur Oenka B MHIIEBBIX NPOAYKTaX M €ro IMPeoOoJCHHE B paMKax TIJI00aNIbHOM
IIPO/I0BOJILCTBEHHOM MTPOOIIEMBI.

TEMATHYECKOE IIVTAHUPOBAHHE
[lpu  peanmmsammu  copepkaHust  00IMIEOOpa3OBaTENbHONW  y4eOHOHW  AMCIUILIIMHBI
«EctectBo3nanue» B npenenax ocBoenust OIIOII CITO no cneunansHocTH 44.02.01 [JomikonsHoe
oOpa3oBaHHe MaKcHMajbHas ydeOHash Harpy3ka OOydJaroImuxcsi coctaBiser — 229 4acoB, B TOM

qrciie ayquTopHas (00s3aTenbHas) yueOHast Harpy3ka odydaromuxcs - 151 vac.

TemaTnyecku niaH

Coaep:xanue 00yueHust Oo0s3aTenbHas yyeOHas HArpy3Ka
o0yuawuuxcs, 4.
Bcero B TOM 4HCJIe:
JIEKIUH, 3 J3
YPOKH
XUMUSI
OO01masi 1 HeOPraHu4vecKasi XUuMusi 35 35
BBenenue 2 2
OCHOBHBIE TTOHSITUS U 3aKOHBI XUMUH 5 5
[Mepuonnuecknii 3akoH u [leprogmueckas cuctema 6 6

XUMHYECKUX 3eMeHTOB [I. 1. MeHneneena.
CtpoeHue BeliecTna.

Bona. PacTBopsl. 6 6
XUMHUECKUE PEaKITHH. 8 8
Heopranuueckue coeiuHeHUs.

Knaccudukanms HeopraHM4eCKuX COeTMHEHUN U UX 2 2

Caoiicta. [loHsiTue 0 TUAPOIIU3E CONECH.

Mertayuiel. HemeTaiisl. 6 6
Oprannyeckasi XUMHs 26 26
OCHOBHBIE OHATHS OPraHUYECKON XUMHUH U TEOPHSI 4 4

CTPOEHUSI OPraHUYECKUX COCTMHEHUN

YrneBonoposl U X NPUPOIHBIE HCTOUHUKH 4 4
Kucnopoaconepxaniye opraHi4ecKue CoeTMHEHUS 4 4
A30TcoepKale OpraHnyecKue COeAMHEHUSI. 6 6
[Tonumepst

XuMus U )KU3Hb. XMUMHUS U OPraHU3M UY€JIOBEKa. 8 8
Xumus B ObITY

Hroro 61 61
BHeayautopHasi camocTosiTeJibHAs padoTa 28
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Koncyabranumn ‘ 5
IIpoMe:xxyTo4yHas arTecTanus B gopMe 1 depeHUPOBAHHOIO 3a4eTa
BHNOJIOI'us
BBenenue 2 2
buonorus — COBOKYIIHOCTb HayK O )KMBOW IIPUPOJE. 4 4
MeTo1b1 HayYHOT'O TO3HAHUS B OMOJIOTHH
Krnerka 20 20
Opranuszm 30 30
Bun 18 18
DKOCHUCTEMBI 16 16
Hroro 90 90
BHeaynuTopHasi camocTosiTeJibHasi padoTa 39
KoncyabTanuu 6
IIpome:kyTouyHas arrecranus B popme nudpepeHHPOBAHHOIO 3249€Ta
Bcero 229 | | |
XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH
OBYYAIOIIUXCHA
Coaepixanue o0yueHust XapakTepucTHKa OCHOBHBIX BU/10B
AeSITeJIbHOCTH 00y4arouXxcs (Ha ypoBHe
Y4eOHBIX JIeiiCTBHIl)
XUMUA
Beenenue PackpbITHe BKIaga XMMUYECKOW KapTUHBI MUpPaA B

€AMHYI0 €CTECTBEHHO-HAYYHYI0 KapTUHY MHpA.
XapakTepucTHUKa XUMUU KaK IPOU3BOJIUTEIIHHOM]
CHJIBI O0IIeCTBA

Baxkueiinme xuMmuuecKkue MNOHATHUSA

YMeHue Jarth OnpeieleHHe U ONEepHpOBATH

CJIIeAyromumMu XHUMHNYCCKHNMH
IIOHATHUAMMU «BEHICCTBO», «XUMUYECKUH]
OJICMCHT», «aToM», «MOJICKYJIa»,

«OTHOCUTENIbHBIE AaTOMHas M  MOJIEKYJspHas
Macchl», «HOH», «AIJIOTPONUS», «HU30TOIbIY,
«XHUMHYECKast CBSI3bY,
«BJEKTPOOTPULIATETBHOCTDY, «BAJICHTHOCTBY,
«CTENEeHb OKHUCIIEHUS», «MOJbY», «MOJSpHAs
Macca», «MOJSIpHbII 00BEM Ta3000pa3HBIX
BEIIECTB»,  «BEIIECTBA  MOJIEKYJSIDHOTO U
HEMOJIEKYJIIPHOTO  CTPOEHMsS»,  «PacTBOPHI,
«QIEKTPOJIUT U HERJIEKTPOJIUT,
«QIEKTPOIUTHYECKAS JTUCCOLIUALUS»,
«OKHUCIIUTENIb U BOCCTAHOBUTENbY, «OKHCICHHUE Y|
BOCCTAaHOBJIEHHE»,  «CKOPOCTb  XUMHYECKOH
peaxKum», «XUMHUYECKOe paBHOBECHEY,
«YTJEpOIHBIA  CKeleT»,  «()YHKIMOHAJIbHA
rpynmnay, Ku30MepHsi»

OcHOBHbBIE 3aKOHBI XHMHHU

(I)OpMyHI/IpOBaHI/IC 3dKOHOB COXpaHCHUS MaCChbl
BE€IICCTB W IIOCTOSAHCTBA COCTaBa BCIICCTB.
YcraHoBieHue HpH‘IHHHO-CHC}ICTBCHHOﬁ CBA3U
MCKIOY COJICPpIKaHNEM O9TUX 3aKOHOB n
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HaIMCaHUEM XUMHUYECKHX bopmyn u

YpaBHEHUM.
PackpbiTie (u3nueckoro cmbicia CUMBOJIUKHU
Ilepuonnueckoi TaOIUIIBI XUMHUYECKHUX

anementoB JI. M. MengeneeBa (HOMEpOB
AJIeMEHTa, MepPUuo/a, TPYNIbl) U YCTaHOBJIICHUE

MMPUYIUHHO-CJICCTB CHHOU CBA3HU MCKOY
CTPOCHUCM aToMa )51 3aKOHOMCPHOCTSIMU
HU3MCHCHUA CBOMCTB 3JICMCHTOB n

06paSOBaHHbIX HMHU BCUICCTB B IICpUoOAax U

rpymnmnax.
XapakTepucTuKka 3JIEMEHTOB MajbIX IEPUOJIOB

o ux HOJIOKEHUIO B
Ilepuonnueckoni cucreme J1. 1. Menneneena
OcHOBHBIE TEOPUH XUMHH YcranoBineHue 3aBHCHUMOCTH CBOWCTB

XHMHYECKUX BEIIECTB OT CTPOCHHS AaTOMOB
o0pa3ylommx HMX XUMHYECKUX OJEMEHTOB.
XapakTepucruka BAKHEHIINX TUIIOB
XUMHYECKHUX CBSI3€H W OTHOCHTEILHOCTH 3TOH
tunojaorud. OO0bsSCHESHHE 3aBUCUMOCTU CBOWMCTB
BEIIECTB OT MX COCTaBa M  CTPOCHUSA
KPHUCTAJUIMYECKUX PELIETOK.
dopMynupoBaHue OCHOBHBLIX  ITOJIOJKCHMH
TEOPUU DJIEKTPOJUTHYECKOM JUCCOLMALUU U
XapakTepUCTUKA B CBETE 3TOM TEOPHUU CBOICTB
OCHOBHBIX KJ1acCOB HEOPraHUYECKUX
COEIMHEHU.

Q@OpMyYyJIMPOBAHUE  OCHOBHBIX  IOJOKEHUU
TEOPUU XUMHUUYECKOTO CTPOEHUSI OPraHUYECKUX
COCIMHEHUN M XapaKTepUCTHKA B CBETE 3TOU
TEOPUU CBOMCTB BAXKHEHIIMX NPEACTABUTEIECHU
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHHUII.

BaxuHeiilue BemecTrsa 1 MaTepuaJbl

XapakTepucTuka CTPOEHUS aTOMOB u
KPUCTAJUIOB M Ha OTOM OCHOBE OOIMHX
GU3MYECKUX U XUMHYECKHX CBOMCTB METAJIOB
u HEMETAaJJIOB.
XapakTepucTuka cOCTaBa, CTPOCHUS, CBOWCTB,
MOJIY4eHUs] W TPUMEHEHHE  BaKHEUIIHNX
HEMETaJIOB.

XapakTepucTuka COCTaBa, CTPOSHHUS U OOIIMX
CBOWCTB BAKHENIINX
KJIACCOB HEOpPraHUYECKUX COCTMHECHHI.
Onucanne cocTaBa M CBOMCTB BaKHEMILHX
MPEJCTaBUTENEH OpPraHUYECKUX COCIUHEHUM:
METaHOJIa U ATaHOJa, CIOXKHBIX A(PUPOB, KUPOB,
MBLJI, KAPOOHOBBIX KUCIIOT (YKCYCHOM KHUCIIOTHI),
MOHOCaXapuA0B(TJIIOKO3bI), JcaxapuioB
(caxapo3bl), moiaucaxapuaoB (Kpaxmaia u
LEJUTIOJIO03b1), AMUHOKHUCIIOT, OeNKoB,
HMCKYCCTBEHHBIX U CHHTETHYECKUX TTOJMMEPOB

XUMHYEeCKHH A3BIK H CHMBOJINKA

Hcnons3oBanue B yueOHOHI u

16




npodeccuoHanbHOM NesITeNIbHOCTU
XUMUYECKUX  TEPMHUHOB M CHUMBOJMKHU.
HazbiBanue M3YYEHHBIX BEIIECTB 1o
TPUBHUAIBHON 1581071 MEXKIYHAPOAHOMN

HOMEHKJIAType UM OTpPa)XE€HHUE COCTaBa dTHUX
COCJIMHEHUH C MOMOIIBI0 XUMHUYECKHX (HOPMYIL.
Otpaxxenue XHUMHYCCKHX MPOIIECCOB c
MMOMOUIIBI0 YPABHEHUN XUMUYECKUX PEAKLIMI

XuMHnYecKue peakinnu OOBbsicHeHHE CYLIHOCTH XHUMHAYECKHX
MPOIIECCOB. Knaccudpukanus
XUMHYECKMX  peakluid [0  Pa3IuYHbIM
pU3HAKaM

XUMHYeCKHUii IKCTIEPUMEHT BrinmonHeHne XHMMHYECKOro SKCIepUMEHTa B
MIOJTHOM COOTBETCTBUH
C  TmpaBWIaMH  TEXHUKH  OE30MAaCHOCTH.
HaGnronenue, ¢ukcupoBaHue U  ONUCAHUE
pe3ysIbTaToB MIPOBE/ICHHOTO
HKCIIEPUMEHTA

Xumuueckass nHpopmManus [TpoBenenue CaMOCTOSITEILHOTO TIOMCKa
XUMHUYECKON uHpOpMauu

C WCIOJIb30BAaHHEM DAa3JIMYHBIX HCTOYHUKOB
(Hay9IHO-TIOYJIIPHBIX M3JaHHHA, KOMITBIOTEPHBIX
0a3 JIAaHHBIX, pecypcoB HNHTtepHera);
UCIIOJIb30BaHUE KOMITBIOTEPHBIX TEXHOJIOTHH
UIs  00paboOTKM W Tepenadyd  XUMHYECKOU
nH(OPMAIIUU U €€ TIPEJCTABICHUS B PA3IMYHBIX

dhopmax
IIpodunabHoe u mpodeccuoHaIbLHO 3HAUNMOe | OObsICHEHME XAMUYECKHAX SIBJICHUM,
coJepKaHue MIPOUCXOIAIIUX B IIPUPOJE, OBITY|
u Ha MIPOU3BO/ICTBE.
CobmroieHue mpaBuil YKOJOTUYECKH TPAMOTHOTO|
MOBEJICHUsI B OKpyxkawmie cpene. OreHka
BIIUSIHUS XUMHUYECKOTO 3arps3HEHUS

OKpY’Kalolie Cpeabl Ha OpPraHW3M 4YeJOBeKa U
Jpyrue >xuBble opranu3mbl. CoOroieHNe npaBul]
Oe3ormacHOro oOpalieHHs C TOPIYUMH U
TOKCUYHBIMH ~ BEILECTBAMH,  JIaDOPaTOPHBIM
000pyTIOBaHUEM.

Kpurnueckas JIOCTOBEPHOCTH
XUMHYECKON nH(popmManuu,
MOCTYMAIOUIEH U3 Pa3HbIX HCTOYHUKOB.

OIICHKa

BHUOJIOTI'Us

BBenenne

3HAaKOMCTBO € OOBEKTaMH H3Y4EHHUS OHMOJIOTHU.
Brisnenue ponu OGuonorud B (QOPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHUHBI
MUpa U IPAKTHUECKOH 1eATeIbHOCTH JIOJIEH.

Kaerka

3HAKOMCTBO C KJIETOYHOM TeOpHeﬁ CTPOCHUMA
OpTraHru3MOB. HonyquHe MNpEaACTaBJICHUA O POJIH
OpraHU4YC€CKUX MW HCEOPraHNMYCCKUX BCIICCTB B
KJIICTKCE.
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3HaHUE CTPOEHUS KIETOK [0 pe3ynbTaTam
paboThI CO CBETOBBIM MUKPOCKOTIOM.

YMeHHEe ONUCHIBaTh MHKPONPENAPAThl KJIETOK
pacTeHuil. Y MEHUE CpaBHUBATh CTPOCHUE KIIETOK
pacTeHMH M JKUBOTHBIX IO  T'OTOBBIM
MHKPOIPENAPATaM.

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB  Pa3MHOXKCHHS
OpraHu3MOB, CTaIUl OHTOIEHE3A.

3HaHWE TPUYMH, BBI3BIBAIOIINX HAPYIICHUS B
Pa3BUTUU OPraHU3MOB. YMEHHE TO0JIb30BAThHCS
TEHETUYECKON TEPMHUHOJOTHEH W CHUMBOJIMKOM,
pemaTh NpOCTEHIITNE TeHETUYECKHE 3aJauH.
3HaHMe OCOOEHHOCTEM  HACIEICTBEHHOH U
HEHACJIEACTBEHHONH  M3MEHYMBOCTH U HX
OMOJIOTUYECKOW POJI B IBOJIFOIIUN KUBOTO.

Bun

YMeHne aHau3upoBaTh U OLICHUBATH Pa3IUIHBIC
TUIIOTE3bI MPOUCX0XKIACHUS )KU3HU Ha 3eMIIe.
YMeHue npoBoaUTh ONHMCAaHHE OCOOE OIHOTO
BU/JIA 10 MOP(HOIOTUYECKOMY KPUTEPHIO.
Pa3BuTne crocoOHOCTEH SICHO W TOYHO HM3JIaraTh
CBOM MBIIH, JIOTMYECKH OOOCHOBBIBATH CBOIO
TOYKY 3PEHHS, BOCIPUHUMATh U aHATU3UPOBATH
MHEHHsSI COOECEJHUKOB, IpU3HABas  IPaBO
JIPYroro 4eioBeKa Ha NHOE MHEHHE.

YMeHue Joka3biBaTh POJCTBO YEJIOBEKa U
MJICKOMUTAIOMNX, OOIIHOCTh W  PaBEHCTBO
YeJI0BEYECKHUX pac.

IKOCHCTEMBI

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

3HaHue OTJIMYUTEIbHBIX MPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arpOIKOCHCTEM.
[TonyueHue npeacTaBIEHUs O CXEME IKOCUCTEMBI
Ha npumepe 6uocgepsl.

JleMOHCTpanysi yMEHHsI IIOCTAaHOBKM  IieJed
NeSITEeIbHOCTH, IUIAHUPOBAHUE  COOCTBEHHOM
JESTENIbHOCTH JJIi TOCTHKEHHUS! MOCTaBIEHHBIX
LeNNel, NPEeABUICHHUS BO3MOXHBIX PE3YJIbTAaTOB
ITUX JEWUCTBHM, OPraHMU3aliyd CaMOKOHTPOJIS U
OLICHKH IOJTY4YEHHBIX PE3YJIbTATOB.

OOyueHue cOOMIOJEHUIO MPaBU TMOBEICHUS B
IpUpOJE, O6epexHOMY OTHOILIECHHIO K
OuonorudyeckuM  oObeKTaM  (pacTeHUsIM H
YKUBOTHBIM M HX COOOIIECTBAM) M UX OXPaHe.

YYEBHO-METOIUYECKOE U MATEPHAJIBHO - TEXHUYECKOE
OBECHHEYEHHUE INTPOI'PAMMBI YYEBHOU JUCHUIIVIMHBI «kECTECTBO3HAHUME»

Jnsa  peamusanuu  1porpaMmsl

y4eOHOW JUCHMIUIUHBI MpPeIycMOTpeHa Jaboparopus

6uosioruu (Nel5/22), ocHaieHHast 000py10BaHUEM:
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. HoytOyk — 2 mT.;

. Komnerorep;

. DKpaH Ha ILITaTUBE;

. ITpoexTop ViewSonic;

. IlpunTep nazepHplii — 2 wr.;

. UnTepakTHBHAas 10CKa;

. buonoruueckas MuUKposabopaTopus;
. CteHnpr;

. Lludpposoit mukpockorn — 1 mrT.;
10.CBetoBbIe MUKpOCKOTIBI — 10 mIT.;
11. Harsnasie mocoous.

O 00NN DN KW~

Jlist peanuzanuyl mporpaMMbl Y4eOHOUM TUCIUTUTMHEBI PEeIyCMOTpeHa JabopaTopust XUMUU
(Ne15/16, 16a), ocHaleHHass 000pYI0BaHHEM:

1.Becbl MeUIIMHCKHE IEKTPOHHBIE;

2. locka aynutopHasi;

3. I[Ipoextop NECNP;

4. CTOa XMMUYECKHUM 1€MOHCTPAIIMOHHBIH;
5.Kanopudep 3KOLI;

6. HoytOyK;

7. Kommbrotep;

8. Mukpoaaboparopus 1o XUMHH;

9. HaGop XMMHUYECKHX PEaKTUBOB — 2 IIT.;
10. IlpunTep;

11.I1punTep nazepusiii MOV

12.11Ixad mist yaeOHbIX mocoOuit — 2 mrT.;
13. AHaIMTHYECKHE BECHI — 2 IIT.;

14 MydenbHas neus;

15.CymmnpHbli mKkad;

16. BeiTshkHO#M miKad;

17. OneKTpoHHBII MUKPOCKOIL.

PEKOMEHIAYEMAS JIMTEPATYPA

OcCHOBHBbIC HCTOYHUKH:

1. buonorus : yaeOHMK U MPAKTUKYM JJISl CPEeHETo MpoQecCHoHaIbHOro 00pa3oBaHus
[DnextponHsbIii pecypc]| / B. H. Spswirun [u np.] ; noa pepakuueit B. H. Spsiruna. - DnekTpoH. naH.
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— 2-¢ ma. — MockBa : HsznarensctBo IOpaiit, 2022. — 378 c. - Pexum pgoctyna:
https://urait.ru/bcode/489661.

2. Otroukmii, I'. TI.  EcrectBo3HaHue : y4eOHUK M TPAKTHKYM [UISI CPEIHETO
npodeccuoHabHOT0 00pazoBanus [DnekTponHbIi pecype] / I'. I1. Otronkwmii ; moa penakiuei I'. H.
Ky3bmenko. - Dnektpon. gan. — Mocksa : M3gatensctBo FOpaiit, 2022. — 380 c¢. — Pexum

noctyna: https://urait.ru/bcode/491265.

JlomoiHUTEIbHbIE HCTOYHUKH:

1. I'a6puensu O.C. m nap. EcrectBo3Hanme. Xumus: Y4eOHMK s CTYACHTOB
poeCCHOHATBHBIX 00pa30BaTEIbHBIX OpTraHU3AIMi, OCBAaUBAIOIINX MPOPECCHU U CIEIUATIbEHOCTH
CIIO. — M., 2019.

2. I'yceiixanoB, M. K. [EcrecTtBo3Hanue : y4eOHHMK M TPAKTUKYM ISl CPEIHETO
npodeccnoHansHOTO 00pazoBanus [DnekTpoHHbId pecypc] / M. K. I'yceiixaHoB. - DIeKTpOH. JaH.
— 8-e¢ m3x., mepepab. u gon. — Mocksa : MznarensctBo HOpaiit, 2022. — 442 ¢. — Pexum
noctyna: https://urait.ru/bcode/490212.

3. Hanunos-Jlanunbsn, B. M.  DOxonorus : yuyeOHMK M TPAaKTHKYM JAJS CPEIHETO
npodeccnoHabHOTO 00pazoBanus [nekTpoHHbIH pecypc] / H. H. Mutuna, b. M. ManamieHkos ;
noj peaakuued B. 1. Jlanunosa-Jlanuibsina. - DnekTpoH. 1aH. — Mocksa : M3narenbctBo FOpailT,
2022. — 363 c. - Pexxum nmocryma: https://urait.ru/bcode/471205.

4, Jlenuenko, E. M. LluTonorusi, THCTONOTHS U SMOPUOIIOTHUSA | Y4EOHUK I CPEAHETO
npodeccnoHabHOTO 00pa3oBanusl [IneKTpoHHBIH pecypce] / E. M. JIeHueHKo. - DIeKTPOH. JaH. —
2-e u3A., ucnp. u gon. — Mocksa : U3parensctBo FOpaiit, 2022. — 347 c. - Pexum nocryna:
https://urait.ru/bcode/491977.

5. Oo6yxos, JI. K. buonorus: kineTku u TKaHU : ydeOHOe MocoOue A CpeaHEero
npodeccronabHOTO 00pa3zoBanus [Dnekrponnsiii pecype] / . K. O6yxos, B. H. Kupmienkosa. -
DneKTpoH. AaH. — 3-¢ u3/., nepepad. u qon. — Mocksa : M3aarensctBo FOpaiit, 2022. — 358 c. -
Pexxum noctyna: https://urait.ru/bcode/494034.

6. Ocunosa, JI. A. Tenernka B 2 4. Yacte 1 : yueGHOe mocoOue 71 BY30B
[DnexTponnsiit pecype] / JI. A. OcumnoBa. - DIeKTpoH. AaH. — 2-€ W3/1., Ucrp. u jgon. — Mocksa :
W3narensctBo FOpaiit, 2022. — 243 c. - Pexxum gocryma: https://urait.ru/bcode/490838.

7. DKojorus : ydeOHUK M IPAKTUKYM JJIsl CpeIHEro Mpo¢ecCUOHaIbHOTO0 00pa30BaHUs
[DnexTponHbIii pecypc] / A. B. Toraii [u np.] ; moxg obmeit penakiumeit A. B. Toras, A. B.
Kopcakosa. - DnektpoHn. nan. — 5-e¢ usn., nepepad. u gomn. — Mocksa : U3marensctBo FOpaiiT,

2022. — 352 c. - Pexxum nocryna: https://urait.ru/bcode/489672.

Nudopmanuonnbie u nudpoBbie TEXHOJIOTHH (IPOrpaMMHOe odecrieyeHue, COBpeMeHHbIe
npogeccnonabHbIe 0a3bl JAHHBIX M HHGOPMAIMOHHBIE CIIPABOYHbIC CHCTEMBbI)

VY4yebHas JUCHMIUIMHA NpedycMaTpUBaeT OCBOCHME WHGOPMALMOHHBIX U IM(POBBIX
TexHojoruil. Peanuzanusa nu@poBBIX TEXHOJOTHH B 00pa30BaTEIbHOM IPOCTPAHCTBE SBIISETCS
OMHOW M3  BaXHEWmMX  Lened  oOpa3oBaHMsA,  JAlOMIed  BO3MOXKHOCTH  pPa3BHUBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OOydyaroummxcss Kak OyayIlIuX BBICOKOKBATHU(UIIMPOBAHHBIX
CIIELUATIUCTOB.

[{udpoBble TEXHONOTMH MPEAyCMATPUBAIOT Pa3BUTHE HABBIKOB J(PQPEKTUBHOTO pPELICHUS
3a71a4 Mpo(eCCHOHABHOTO, COLUAIBHOTO, TMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM PA3TUYHBIX
BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJIOTUHA. OcBoeHHEe HUQPPOBBIX TEXHOJOTUH B paMKax JAaHHON
JMCLUUIUIMHBL OPUEHTHPOBAHO HAa CHOCOOHOCTh O€30MacHO M HaJUIeXkalldM 00pa3oM IMOIydaTh
JOCTYII, YIpPaBJsATh, WHTEIPUPOBATh, OOMEHUBATHCS, OLEHUBATh M CO3AaBaThb WH(OpPMALHIO C
MOMOIIBI0O  LU(POBBIX YCTPOMCTB W  CETEeBBIX TexHoJoruil. @PopmupoBanue 1HPPOBOI
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KOMIICTCHTHOCTH  MIpCAnojaracTt pa6 OoTy C JOaHHbIMH, BJIaACHUC HWHCTPYMCHTaAMU  UIA
KOMMYHUKAIIUH.

DJIEKTPOHHO-0MOIMOTEYHAS] CMCTEeMbI U 0a3bI JAHHbIX

1. 000 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 10.03.2020
No OB CVY 437/20/25 (CereBast aneKkTpoHHass OMOJIMOTEKA)

2. DnekTpoHHO-OMOIMOTEe4Has cucrema wu3natenbctBa «Jlamp»  (https://e.lanbook.ru/)
(IoroBop Ha OKa3aHHME YCIYT MO MPEIOCTABICHHUIO JOCTYNa K 3JIEKTPOHHBIM u3gaHusmM OO0
«M3natenncTBo Jlanb» ot 03.04.2023 Ne 1)

3. DnekTpoHHO-OMONMOTEUHas cucTeMa wusgarenbctBa «Jlamb»  (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHUE YCJIYr MO MPEJOCTABICHUIO JIOCTYNMa K A3JIEKTPOHHBIM u3gaHusm OO0
«M3natenbcTBO Jlanb» ot 06.04.2023 Ne 2)

4. baza aHHBIX AJIEKTPOHHBIX HHPopMannoHHbX pecypcoB @PI'BHY ITHCXbB (morosop mo
oOecrieueHn0 J0CTyna K 3JeKTpoHHBIM HHpopmanuoHHbiM pecypcam PI'BHY IHCXbB uepes
tepmuHan yaanennoro aoctymna (TY ®I'BHY IITHCXB) ot 07.04.2023 Ne 6/H)

5.  DnekTpoHHO-OnMOMMoTeyHas  cuctema  «AgriLiby ~ ®I'BOY BO  PT'A3Y
(http://ebs.rgazu.ru/) (monoaHUTENBHOE COTJIANICHUE Ha MpeaocTaBiacHue 10cTymna oT 13.04.2023 Ne
6/1 x JIunenzunonHomy norosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubOnmuoTedHas cucrema «HanmoHanmbHBIN UppPOBON pecypc «PyKoHT»:
Komneknuu «ba3oBsiit MmaccuBy» u «Koioc-c. Cenbekoe xo3siictBoy (https://rucont.ru/) (morosop Ha
OKa3aHWe YCIYT 1Mo TpenoctaBieHuto goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «DnexTporHoe m3narenbcTBo FOPAMTY (https://urait.ru/) (1oroBop Ha oKasaHHE
YCIIYT 1O TPEIOCTABIICHUIO JOCTyna K oOpasoBarenpHOU Mmiatdpopme OO0 «DnekTpoHHOE
m3narensero FOPAUTY ot 06.04.2023 No 6)

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

9. baza manusix HDOBb «HammonansHast snmekrtponHas OuGnmoteka» (https://rusneb.ru/)
(moroBop o monkmoueHnu k HOb u npenocrasnenuun nocrymna k oobekram HOb ot 01.08.2018 Ne
101/HBb/4712)

10. CornameHue O COTPYAHHYECTBE MO OKa3aHHUIO OHOIMOTEYHO-WH(GOPMAIMOHHBIX H
COIMOKYJIFTYPHBIX YCIYT TIOJIB30BATEIIIM YHUBEPCUTETa W3 YHCIA HWHBAIWIOB [0 3pPEHHUIO,
CIIa0OBUAAIIUX, UHBATUAOB JPYTHX KATETOPHIl C OrpaHUYEHHBIM JOCTYIOM K HMH(pOpMAIUH, JHII,
UMEIOLUX TPYAHOCTH ¢ ureHueM miockoneyaTtHoro Tekcta TOI'BYK «TamboBckast obmacTHas
yHHBepcalibHasi Hay4yHas OuOnmoreka wum. A.C. Ilymxkunay (https://www.tambovlib.ru)
(cormamenue o corpyaandectse oT 16.09.2021 Ne 6/H)

NudopmanuonHbie cipaBoYHbIe CHCTEMbI

1. CnpaBounas mnpaBoBas cucrema KoncynbranTIlnroc (moroBop mocTaBKH U
cornpoBoxaAeHUs dk3eMIusapoB cucteM Koncynbrantllmtoc 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)

CoBpemMenHbie npodeccuoHAIbHbIE 0a3bI JAHHBIX

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

2. baza pannpix Hayuno#t snekrponHoit Oubianorexku eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIUTUYECKUIT TopTal B 00JAacCTM HAayKH, TEXHOJOTMH, MEIUIUHBI H
obpasoBanus - https://elibrary.ru/

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

4. OrtkpbiTle fAaHHble @DenepanbHOM  CIYyKOBl TOCYIapCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata
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JIMIeH3HOHHOE M CBOOOIHO PACNPOCTPaHsieMoe MPOrpaMMHoOe odecrieyeHne, B TOM YUCJIe
0Te4eCTBEHHOI0 POU3BOICTBA

N9 Haumenosanue | Pa3zpaboruux ITO HoctynHocTth Ccpuika Ha PexBu3uThl
(mpaBooOsanarens) | (JIMIIEH3WOHHOE, Enuneiii peectp | moarBepxaa
cBOOOHO POCCHICKHX FOILIETO
pacmpocTpansiemMoe) | mporpamm Jijis JIOKyMEHTa
OBM u B/ (npu (npu
HaJTUIHH) HaJTUYHH)
1 Microsoft Microsoft JIMIIeH3HOHHOE - Jlunensus
Windows, Corporation oT
Office 04.06.2015
Professional Ne 65291651
CpOK
EUCTBUSL:
OeccpovHO
2 | AutuBupycunoe | AO «JIaboparopus JInneH3snonHoe https://reestr.digit | Cy0aunensu
IPOrPaMMHOE Kacmiepckoro» al.gov.ru/reestr/36 OHHBII
obecrieuenue (Poccus) 6574/?sphrase_id JIOTOBOP C
Kaspersky =415165 000
Endpoint «Copdrerc»
Security mst oT
ousHeca 06.07.2022
Ne 6/H, cpok
NEUCTBUL: C
22.11.2022
o
22.11.2023
3 MoitOduc 000 «HosBrie JIuieH3noHHOe https://reestr.digit | Kontpakr ¢
CraHIapTHBIH - o0IayHbIE al.gov.ru/reestr/30 000
OducHsrit TEXHOJIOTUI 1631/?sphrase_id | «PyOuxon»
MaKeT (Poccus) =2698444 oT
TSl pabOoTHI C 24.04.2019
JOKyMEHTaMU Ne
U II0YTOM 0364100000
(myoffice.ru) 819000012
CPOK
JIENCTBUA:
0eccpovHO
4 [ TIporpammHuas | AO «AHTHIUIaruaT» JlunensnonHoe https://reestr.digit | JIuen3nonu
cucTeMa Jist (Poccust) al.gov.ru/reestr/30 | »Iit qOoroBOp
OOHapyKEHHS 3350/?sphrase_id c AO
TEKCTOBBIX =2698186 «AHTHIUIaTH
3aMMCTBOBaHHIMA aT» oT
B YU€OHBIX U 17.04.2023
Hay4YHBIX Ne 6627,
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pabotax CpOK

«AHTUILTaruaT JIIEUCTBU: C
BVY3» 17.04.2023

(https://docs.ant 1o
iplagiaus.ru) 16.04.2024

51 Acrobat Reader Adobe Systems CB000HO - -
- IPOCMOTP pacrpocTpaHseMoe

IOKYMEHTOB
PDF, DjVU

6| Foxit Reader Foxit Corporation CB006OIHO - -
- IIPOCMOTP pacrpocTpaHseMoe

JIOKYMEHTOB
PDF, DjVU

Pecypcbl HHPOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «AHTEepHeT»
1. CDTOwiki: 6a3a 3nanwuii mo nuudposoii Tpanchopmarnuu https://cdto.wiki/

Ln¢ppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM Mpouecce

LMS-miardopma Moodle

BupryansHas nocka Mupo: miro.com

Bupryanbsnas nocka SBoard https://sboard.online

Buptryansnas nocka Padlet: https://ru.padlet.com

O6maunbie cepuchl: Anaekc./luck, O61ako Mail.ru

Cepsucel onpocoB: Suaexc @opmbr, MyQuiz

Cepsucsl Buaeocss3u: SIuaekc Teaemoct, Webinar.ru

CepBuc coBMecTHON paboThl Haja mpoekTamu s Hebonbmux rpynm  Trello

http://www.trello.com

NN E

Lln¢ppoBbie TEXHOJOTHH, IPUMeHsIeMble PH U3Y4YeHUH AU CHHIIITUHBI

Ne [{udpossie TEXHOTOTUN Bunpsl yaeGHON pabOTHI, BHIOIHSAEMBIE C
MIpUMEHEHHEM U(POBON TEXHOJIIOTUU

1. | ObnauHble TEXHOJIOTHH WNHuBuayanbHble 3a0aHUS

2. | Bonpmme nanHbIe WNHuBuayansHble 3a1aHUS
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https://ru.wikipedia.org/wiki/Adobe_Systems
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PabGouas mporpamma pa3paboTaHa Ha OCHOBE (penepaqbHOr0 IoOCyIapCTBEHHOIO
o0Opa3oBaTenpHOr0 CTaHmapra cpemHero obmiero obpazoanusi (PI'OC COOQO), yTBEepkKISHHOTO
[Ipukazom MunuctepcTBa obpazoBanus u Hayku P® ot 17 mas 2012 1. Ne 413; B COOTBETCTBHH C
METOJIMYCCKUMHI PEKOMEHIAIUSAMU IO pealln3alliid CPEAHEero o0Iero obpa3oBaHUs B Mpeaeiax
OCBOEHHUSI 00pazoBaTeNbHON MPOrpamMMbl CpeAHero mpodeccHoHaIbHOro 00pa3oBaHus Ha Oasze
OCHOBHOTO OO0IIer0 00pa3oBaHMs, YTBEPKICHHBIMU MUHUCTEPCTBOM TpoCBemieHus Poccuiickoit
Oenepanuu 14.04.2021 rona.

ABTOp:

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

[Touertnsrii pabotauk CI1O PO N.A. Kykosa

Penenienr:

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

E.H. PogrokoBa

[Tporpamma paccmotpena Ha 3acenannu [IMK cenbckoX03s1iCTBEHHBIX CIIENHAIIBHOCTEN U
CIICHIMAJIBHOCTHU <<3€M€HI>HO'I/IMYHIGCTB€HHI>IG OTHOLICHUA»

npotokoit Ne 9 ot «17» anpens 2020 r.

[Iporpamma paccMOoTpeHa Ha 3aceJaHud Y4eOHO-METOAMYECKOH KOMHUCCHM IIeHTpa-KoJljelka
npukiaaHeix kBanupukauuii ®I'bOY BO Muuypunckuit 'AY

npotokod Ne 8 ot «20» anpens 2020 r.

[Iporpamma ytBepxeHa Pemenrem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA

rpoTokoi Ne 8 ot «23» anpenst 2020 r.

ITporpamma nepepaboTaHa 1 J0MOJIHEHA B cOOTBETCTBUHU ¢ TpeboBanusamMu GI'OC COO
[Tporpamma paccmotpena Ha 3aceaanuu LIMK oOmieo6pa3zoBarenbHbIX AUCHUIUINH

npotokod Ne 9 ot «19» anpens 2021 r.

[Iporpamma paccMoTpeHa Ha 3acedaHud Y4eOHO-METOAMYECKOH KOMHCCHM IIEHTpa-KoJljlelka

npukiaaseix kBanupukauui ®I'bOY BO Muuypunckuii 'AY
npoTokoa Ne 8 oT «21» anpenst 2021 r.

[Iporpamma yTBepxeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA
npoTokoa Ne 8 oT «22» anpenst 2021 r.

[Iporpamma nepepaboTana u A0MOMHEHA B COOTBEeTCTBHH ¢ TpeboBanusmu GI'OC COO
[Tporpamma paccMmoTpeHna Ha 3acenanuu [IMK o0mieo0pa3oBaTenbHBIX JUCHUTIIHH
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npoTokoa Ne 9 ot «18» anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3aCeAaHUU Y1eOHO-METOAMYECKONH KOMUCCUH LIEHTPa-KOJUIeHKa
npukinaaabix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

npotokodl Ne 9 ot «20» anpens 2022 r.

IIporpamMma yTBepxaeHa Pemenrem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA
npoTokoa Ne 8 oT «21» anpens 2022 r.

[Tporpamma nepepaboTrana 1 JONOJIHEHA B cooTBETCTBHHU ¢ TpeboBanusmu OI'OC COO
ITporpamma paccmotrpena Ha 3aceganuu LIMK obmieo6pa3zoBaTenbHbIX JUCHUIUIMH

npoTtokon Ne 11 ot «16» utons 2023 r.

ITporpamma paccMOTpeHa Ha 3aceAaHuU Y4eOHO-METOANYECKONH KOMUCCUH LIEHTPa-KOJUIeKa
npukinaaabix kBamupukanuit ®I'BOY BO Muuypunckuii [AY

npotokod Ne 11 ot «17» nrons 2023 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETA YHUBEPCUTETA
npotokoi Nel0 ot «22y» urons 2023 r.
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