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1. IACIIOPT PABOYEN MTPOI'PAMMBI YUEBHOM JUCIUILINHBI
ECTECTBO3HAHHUE

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

[Iporpamma y4eOHON AMCIMIUIMHBI SBISAETCS YacThIO OCHOBHOH mpodeccroHaabHOMN
obOpazoBarensHOil mporpammbl B coorBerctBur ¢ PI'OC CIIO mo mnporpamme 06a30Boit
noAroToBku 1o crnenuanbHocTu 54.02.01 [{uzaiia (1o otpacisiM) Ha 0a3e OCHOBHOTO OOIIETO
o0OpazoBaHusl.

[Iporpamma obmieoOpazoBaTenbHON yueOHOW MUcHUIUTMHBI «EcTecTBO3HAHME» MpeaHa3HAuCHA
A4 U3ydYCHUd CCTCCTBO3HAHHA B HpO(i)eCCI/IOHaJIBHBIX O6paSOBaTeJILHBIX opraHu3zanuiax,
peanu3yonmx 00pa3oBaTeNbHYI0 NPOrpaMMy CpEJHEro oO0mero oOpa3oBaHHMS B Hpejaenax
OCBOCHHMS MTPOrPaMMBbI MIOATOTOBKH crienuanuctoB cpeanero 3sena CI1O (ITIICC3 CIIO) na 6aze
OCHOBHOTO 0011er0 00pa30BaHus MTPH MOATOTOBKE CIIEIHAINCTOB CPEIHETO 3BEHA.

[Tporpamma pa3paborana Ha ocHoBe TpeboBanuit @I'OC cpemanero obmero obdpa3zoBaHUS,
NPEIBSBISEMBIX K CTPYKTYPE, COJCPKAHUIO U PE3yJIbTaTaM OCBOCHUS YYCOHOW JIMCIUTUINHBI
«EcrecTBO3HAHUEY, B COOTBETCTBUU ¢ PeKOMEHIaMsIMK 110 OpraHW3aI[uH MMOJIYICHUS CPETHETO
obmiero o0Opa3oBaHusi B Tpeleliax OCBOCHHUS 00pa30BaTENbHBIX IMPOTPAMM  CPEIHETO
npodecCHOHAIBHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO 0O0IIEro OO0pa3oBaHUS C y4YETOM
TpeOoBaHUH (eaepalibHBIX TOCYAAPCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB M IOIy4aeMOU
npodeccuu WM CHEIHAIBLHOCTH CPEAHEro Mpo(deCCHOHATBLHOTO 00pa3oBaHUs (IMMHCHMO
JlenapraMeHTa TOCYJapCTBEHHON IMOJMTUKU B cdepe MOATOTOBKU padoumx kaapo u JI1O
Munobpaayku Poccum ot 14.04.2021r. Ne 05-401), ¢ yuerom I[lpumepHO OCHOBHOU
00pa3oBaTeNbHON IPOTPaMMBbI CPETHETO 00IIero 00pa3oBaHusl.

1.2. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOII mpodeccuoHaJbLHOl 00pa3oBaTeIbHOM
NMPOrpaMmbi:

VYyeOnas mucnuiumHa «EcTecTBOo3HaHME» SBISICTCS Y4YEOHBIM MPEAMETOM IO BBIOOpPY U3
oOs3atensHOM mpeameTrHolt obnactu «EctectBenHblie Hayku» @DOI'OC cpemgHero oOrmiero
oOpazoBaHus.

VYyeOnas nucuuruinHa «EcTecTBo3HaHMe» U3ydaeTcs: B 0011e00pa30BaTeIbHOM IHKIIE y4eOHOTO
mana [MIICC3 CIIO Ha 6a3e 0CHOBHOT'O OOIIEro 00pa3oBaHusl C MOJyYEHUEM CPEIHETo OOIIero
o0Opa3oBaHusl.

B yue6nom mmane ITICC3 yuebnas nucuumuinHa «EcTecTBO3HaHHME)» BXOIUT B COCTaB OOIIHMX
00111e00pa30BaTeNIbHBIX yY4EOHBIX AUCLUIUINH, (OPMHUPYEMBIX U3 00s3aTENIbHBIX MPEIMETHBIX
obnacreir ®I'OC cpennero oduiero obpazoBanus, s crenuanbHocTeil CIIO rymanuTapHoro
npoduis NpopeccuoHaIbHOro 00pa3oBaHuUs.

N3yuenne ob6mieoOpa3zoBaTenbHOil y4eOHOM IUCHMIUIMHBI «ECTecTBO3HAHME» 3aBepIIaeTCs
MOJIBeICHUEM HUTOTOB B ¢opme nuddepeHmpoBaHHOro 3aueta B 1 ceMecTpe U KOHTPOJIBbHOM
paboTEI BO 2 ceMecTpe B paMKaX IMPOMEKYTOYHON aTTECTAI[MH CTYJACHTOB B IIPOIIECCE OCBOCHUS
[TIICC3.

1.3. Iesn ¥ 3a1a4M JMCUMILIMHBI — TPEOOBAHMS K Pe3y/IbTAaTaM O0CBOCHHS IMCUMIIUHbI:
Conepxanue nporpamMMsl «ECTECTBO3HaHNE)» HANPABJIEHO Ha TOCTHKEHUE CIEAYIOIUX LIEeH:

. OCBOEHHE 3HAHHM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpa M MeEToJax
€CTeCTBEHHBIX HayK; 3HAaKOMCTBO C HauOojee BaXHBIMH HICSIMH U JIOCTHKCHUSMHU
€CTECTBO3HAHMUSI, OKA3aBIIMMU OIPEAEISIONIEe BIMIHNE HA Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

. OBJIQ/ICHUE YMEHUSMHU TPHUMEHSATH IIOJIyYCHHbIE 3HAHUS JUIsI OOBSICHEHUS SIBICHUM
OKpPY’KaroIIero MUpa, BOCHPHUATHS MH(OPMALMU €CTECTBEHHO-HAY4YHOTO U MPO¢ECCHOHATBHO
3HAaYMMOTO COJIEp)KAaHUS; PAa3BUTHE HWHTEIUIEKTYaJbHBIX, TBOPYECKHX CIIOCOOHOCTEH u
KPUTHYECKOIO MBIIIJIEHUS] B XOJI€ MPOBEICHHs MPOCTEUIINX HCCIeI0BaHUM, aHalu3a SIBICHUH,
BOCTIPHSITHS M MHTEPIIPETAI[H €CTECTBEHHO-HAYYHOM HH(pOpMAIIHH;

. BOCIIUTAaHHE YOEKJEHHOCTH B BO3MOXKHOCTU TII0O3HAHMs 3aKOHHOM MpPHUPOIBI U



HUCIIOJIBb30BaHUA IIOCTI/I)KGHI/Iﬁ CCTCCTBCHHBIX HAYK JJISI PAa3BUTUA LUBUIIU3AIMU W TMOBLIIMICHUSA
KadyeCTBa >XU3HU,

. NPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HAHMH B NPO(PECCHOHATBHON AEATENBHOCTH U
IIOBCEHEBHOM JKM3HU s oOecredeHuss Oe30MaCHOCTH JKU3HEAEATEIIbHOCTH; I'PaMOTHOIO
UCIIOJIb30BAaHUsl COBPEMEHHBIX TEXHOJIOITMH; OXPaHbl 310POBbS, OKPYXKAIOLIEH CPEIbI.

B mporpaMMmy BKJIIOYEHO COJEp)KaHUE, HaIlpaBJIeHHOC Ha (OPMHUPOBAHHE Yy CTYJICHTOB
KOMIICTEHIIMI, HeoOXoauMbIX i kKadecTBeHHOro ocBoeHuss OITOIT CIIO na 6a3e OCHOBHOIO
o0miero oOpa3oBaHUs C IMOJYYCHHEM CPEIHEro OOIIero oOpa3oBaHMs HMPOrPaMMBbI IMOATOTOBKH
crienuanuctoB cpennero 38eHa ( [IIICC3).

EcrecTBO3HaHMe — HayKa O SBICHMAX U 3aKoHax npupozabl. COBpeMEHHOE €CTECTBO3HAHHE
BKJIIOYa€T MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpaciieii, M3 KOTOpBIX HauOojee BaKHBIMHU
ABIAIOTCS (GU3uKa, XUMUSA U Ouosnorua. OHO OXBAThIBAET UIMPOKHH CIEKTP BOIPOCOB O
pa3HOOOpPa3HBIX CBOWMCTBAX OOBEKTOB MPHUPOABI, KOTOPHIE MOXHO paccMaTpUBaTh KakK €IUHOE
1eJIoe.

EctecTBeHHO-HAay4YHbIC 3HAHHS, OCHOBAaHHBIC HAa HUX TEXHOJOTHH (DOPMHUPYIOT HOBBIA 00pa3
KU3HU. BbICOKOOOpa30BaHHBIM YETOBEK HE MOXKET IUCTAaHIMPOBATHCS OT (yHIaMEHTAIbHBIX
3HAHUN 00 OKPYKAIOIIEM MHUpPE, HE PUCKYs OKa3aThCsl OECIOMOIIHBIM B MPOQECCHOHATBHON
nesitenbHOCTH. JIro60e MepCreKTUBHOE HaIpaBlIeHUE JEATEIbHOCTH YEJNIOBEKa MPSIMO MU
KOCBEHHO CBSI3aHO C HOBOW MaTepuajbHON 0a30ii M HOBBIMH TEXHOJOTHUSMH, M 3HAHHE HX
€CTECTBEHHO-HAYYHOM CYIIIHOCTU — 3aKOH ycCIieXa.

EcrecTBO3HaHME — HEOTBEMIIEMAs COCTABIAIOMIAs KyJIbTYpBL: ONPENENAs MHUPOBO33PEHHE
4eJOBEKa, OHO NPOHMKAeT M B TyMaHUTapHyl cdepy, U B OOIIECTBEHHYIO >KU3Hb.
PanmoHanbHbI €CTECTBEHHO-HAYYHBIA METOJ, C(POPMHUPOBABIIMIACS B paMKaX €CTECTBEHHBIX
HayK, oOpa3yeT eCTeCTBEHHO-HAay4yHYI0 KapTUHY MuUpa, HeKkoe oOpa3Ho-¢puiocopckoe
000011IeHNe HAYYHBIX 3HAHUH.

OcHOBY ecTecTBO3HAHUS MpeJCTaBiseT (U3MKa — HayKa O MpHUpOJe, M3ydarolas Haubolee
BAKHBIE SIBJICHMsI, 3aKOHBI M CBOMCTBA MaTepHaIbHOTO Mupa. B ¢u3nke ycTaHaBIUBAIOTCS
YHUBEPCAIBHBIE 3aKOHBI, CIPABEMIMBOCTH KOTOPBIX ITOATBEPKAAETCS HE TOJBKO B 3EMHBIX
YCIOBUSX M B OKOJO3E€MHBIX NPOCTPAHCTBAX, HO M BO Bceill BceneHHoW.. Pu3MKa 3aHUMAET
0co00e MEeCTO CpeIu €CTeCTBEHHBIX HayK, I[03TOMY €€ TPUHATO CYHTATh JIUJIEPOM
€CTECTBO3HAHMSL.

EcrecTBo3HaHne Kak Hayka O SIBJICHUSAX M 3aKOHax IPUPOABI BKJIKOYAET TAaKKE OJIHY U3
BOKHEHIIMX OTpacieil — XuMHio. XUMUA — HayKa O BENIECTBAX, MX COCTaBe, CTPOCHHH,
CBOMCTBAax, IIPOLECCax IPEBPALLECHUS, HCIOJb30BAHUM 3aKOHOB XHWMHMH B IIPAKTUYECKOU
JIEATEIIbHOCTH JIIOJIEW, B CO3JaHUH HOBBIX MATEPHAJIOB.

bronorust — cocrtaBHasi 4aCThb €CTECTBO3HAHUA. JTO HayKa O XMBOW mpupozae. OHa u3ydaeT
pacTUTEIbHBIA, XKUBOTHBI MHUP M 4YEJOBEKa, HCIOJb3YyS Kak COOCTBEHHBIE METOJbl, TaK U
METOAbl JPYrUX HayK, B 4YacTHOCTH (U3MKM, XUMHM M MaTEMaTUKU: HaOJIIOJICHUS,
HKCIEPUMEHTBI, UCCIIEI0BaHMS C IOMOIBIO0 CBETOBOT'O U AJIEKTPOHHOIO MUKPOCKOIIA, 00paboTKy
CTaTUCTHUYECKUX TAHHBIX METOJaMHM MaTeMaTH4eCKOH CTaTUCTUKM U Jp. BUOJOrus BBIABISAET
3aKOHOMEPHOCTH, MPHUCYIIME KU3HU BO BCEX €€ MPOSBIEHUSIX, B TOM 4YHCIe OOMEH BEIIEeCTB,
pOCT, pa3MHOXEHHE, HACJIEICTBEHHOCTh, U3MEHYMBOCTD, BOJIIOLUIO U JIP.

B mpodeccnonanbHBIX 00pa30BaTENBHBIX OPraHM3AIMX, PEATH3YIOINX 00pa30BaTEIHHYIO
nporpaMMmy cpenHero oomiero oOpasoBanust B mpenenax ocoeHuss OITOII CIIO na 6aze
OCHOBHOTO o00miero o0pa3oBaHMs, H3y4daeTcsd MHTETpUpPOBaHHAs YydeOHas AUCLMILIMHA
«EcTtecTBo3HaHMe»,  BKIIOUAlOIas ~ TpU  pasjena,  oOJajarolude  OTHOCHUTENIbHOM
CaMOCTOSATENIFHOCTBIO W IENOCTHOCThI0 — «Dm3mka», «Xumus», «buomorms» — dUro He
HapylIaeT MPUBBIUYHYIO JOTHKY €CTECTBEHHO-HAYYHOT0 00pa30BaHuUs CTYIEHTOB.

[Ipu ocBoenun crnenuanbHocTet CIIO rTymaHutapHoro mpoduias mTpodecCHOHATEHOTO
o0pa3oBaHUsl €CTECTBO3HAHME u3yyaercs Ha Oa3zoBoM ypoBHe PI'OC cpennero obiiero



00pa30oBaHUs C Y4€TOM crielu(PUKN OCBanBaeMOU MPOPECCHH UITH CTICUATbHOCTH.

3aMeTHOE MECTO B COAepKAaHUH YUeOHOM TUCIUILUIMHBI 3aHUMAaeT yueOHbIH MaTepual, He TOJIbKO
(GopMHpYIOLTNI €CTeCTBEHHO-HAYYHYIO KapTUHY MHpa y CTYACHTOB, HO M PACKPHIBAIOIIMN
MPAKTUYECKOE 3HAaYCHHE €CTECTBEHHO-HAaYyUYHBIX 3HAHUN BO BceX cepax >KU3HH COBPEMEHHOTO
o0miecTBa, B TOM YUCII€ B TyMaHUTapHOU cdepe.

OcBoenne coaepkanusi yuyeOHoii aucHuIMHbI «EcTrecTBo3HaHue» olOecneyuBaer
AOCTHKEHHME CTYAeHTAMHM CJIeIYIOIIMNX Pe3yJbTaTOB:

* JIMYHOCTHBIX:

- yCTOfI‘-IHBBIfI HHTCPCC K HCTOPpUHM U JOCTUKCHHAM B 00/1aCTH ©CTECTBEHHEIX HayK,
YYBCTBO Iropa0CTH 3a pOCCHﬁCKﬂe C€CTCCTBCHHBIC HAYKH;

- TOTOBHOCTH K MPOAOJDKEHUIO 00pa30BaHusl, MOBBIIICHNIO KBATH(PHUKAIMK B U3 "OpaHHON
podeCCHOHATIBHOM 1eATEIbHOCTH C UCIIOIb30BaHUEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

- O00BEKTUBHOE OCO3HAHWE 3HAYUMOCTU KOMIETCHIIMIA B 00JaCTH €CTECTBEHHBIX HAYK IS
YyelnoBeKa M OOIIEeCTBa, YMEHHE HCIOJb30BaTh TEXHOJIOTUYECKUE JOCTIDKEHUS B 00JIacTH
(GU3HKYM, XUMHAH, OMOJOTHH JUIS TOBBIIMICHUS COOCTBEHHOT'O WHTEIUICKTYaJbHOTO Pa3BUTUS B
BbIOpaHHOU MPOo(hecCHOHATBLHOM e TEIbHOCTH;

- YMCHHUC NPOaHAJIU3HUPOBATH TCEXHOI'CHHBLIC IIOCICACTBUA JIA OKPY)KaIOHIGf/'I CpCabl,
OBLITOBOMH U HpOI/I3BOI[CTB€HHOI7I JACATCIIbHOCTH YCIIOBCKA,

- TOTOBHOCTBb CaMOCTOATCIIBHO I[06I)IBaTI) HOBBIC JJIsA cebs CCTCCTBCHHO-HAYUYHLIC 3HAHUA C
HCIOJIb30BAHUEM I 9TOT'O HOCTYIIHBIX HCTOYHHUKOB PIH(bOpMaI_[I/II/I;

- YMCHHUC YIIPABJIATH CBOCH IO3HABATCILHOMN ACATCIIBHOCTBIO, MMPOBOAUTE CAMOOLCHTKY
YPOBH:A COOCTBEHHOTO HHTCIUICKTYAJIbHOT'O Pa3BUTHUS;

- YMCHHUC BBICTpauBaTb KOHCTPYKTUBHBLIC B3aMMOOTHOHICHUA B KOMAHAC IIO PCHICTHUIO
06H_[I/IX 3aJ1a4 B obnactu CCTCCTBO3HAHMNA,

¢ MeETalnpeaAMETHBIX:

- OBJIa/ICHUE YMEHMSIMHU M HaBBIKAMHU PA3JIMYHBIX BUIOB MO3HABATEIBHOW JEsTEIb "HOCTH
JUTSL U3YYEHHSI pa3HbIX CTOPOH OKPYXKAIOLIEr0 €CTECTBEHHOTO MUPA;

- MNPUMCEHCHUC OCHOBHBLIX MCTOHNOB ITO3HAHUA (Ha6J’IIOI[eHI/I$I, HAy4YHOT'O 3KCHepI/IMeH_‘Ta)
A1 U3YUYCHHUA Pas3IMdHbIX CTOPOH CCTCCTBGHHO-H&y‘IHOﬁ KapTUHBI MHpPaA, C KOTTOPBIMH
BO3HHKACT HeO6XO,Z[I/IMOCTB CTaJIKUBATbBCs B HpO(I)CCCHOHaHLHOﬁ C(bepe;

- YMCHHUEC ONpCACIATL LOCJIM W 3ada4yu ACATCIbHOCTH, BI>I6I/IpaTI> cpeacTBa AjId HUX
JOCTHUIKCHUS HA MTPAKTUKE;

- YMCHHUEC HCIOJB30BATh PA3JIMYHBLIC MCTOYHUKHU JIA TMOJTYYCHHA CCTCCTBGHHO_‘HaquOﬁ
I/IHq)OpMaI_II/II/I " OIICHUBATL €€ JOCTOBCPHOCTH IJIAA JOCTUIKCHUS IMOCTAaBJICHHBIX ueneﬁ " 3aj1a4,

NPpEeAMETHBIX:

- c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O 1ETOCTHOW COBPEMEHHON €CTECTBEHHO "HAy4HOU
KapTUHE MUpPa, PUPOAE KaK €IUHON IEJTOCTHOM CHUCTEME, B3AMMOCBS 31 YEJIOBEKA, MPUPOJbI U
o0I1ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHOM;

- BJIaJC€HUC 3HaHHUAMU O Hanbomnee BaKHBIX OTKPBITHUAX W JOCTUKCHHUAX B obOnacTu
C€CTCCTBO3HAHMA, IIOBJIIMABIIMX Ha 3BOJJIIOIHIO HpeI[CTaBJ'ICHI/Iﬁ O IpuUupoac, Ha pPa3—BUTUC
TEXHUKHU U TCXHOHOFHﬁ;

- c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTh €CTECTBEHHO-HAYUHBIE 3HAHUS TSI O0B-SICHEHUS
OKPY>KaOIINX SIBJICHUH, COXpaHEHUs 3JI0pPOBBS, obecrieueHus 0e30macHOCTH
KU3HEESATEIILHOCTH, OepeKHOTO OTHOIICHUS K pHUpo/Ie, palMoHAIEHOTO
MMPpUPOAOIIOJIB30BaHMs, 4 TAKXKE BBINIOJIHEHUS POJIM I'PAMOTHOI'O HOTpe6I/ITeJ'I$I;

- c(hOpMHUPOBAHHOCTH MPEACTABICHUI O HAYYHOM METO/I€ TTO3HAHUS IPUPOJIBI U CPEICTBAX
U3yYeHHs] METraMHpa, MaKpOMHUpa M MHUKPOMHPA; BIaJICHUE NMPUEMAaMHU E€CTECTBEHHO-HAYYHBIX
HaOJII01eHUH, OTIBITOB, HCCIEIOBAHUIN M OIICHKH JJOCTOBEP-HOCTHU MOJTYYEHHBIX PE3yIbTaTOB;



- BJIAJICHUE TOHATHMHBIM annaparoM E€CTECTBEHHBIX HAyK, MO3BOJISIIOIIUM I103HA 'BaTh
MHp, Yy4YacTBOBaTb B JUCKYCCHSIX II0 €CTECTBEHHO-HAY4YHBIM BOIPOCAaM, MCOJIb30BaTh
pa3NMYHbIe HMCTOYHUKM HMH(POPMALMU s TOATOTOBKH COOCTBEHHBIX pPalbOT, KPUTHUYECKH
OTHOCUTHCS K coobmenussm CMU, coaepxaiiuM HaydyHYIO HHPOPMAIIHIO;

- c(OPMHPOBAHHOCTH YMEHHUI MOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHMS IS
KaXKJ0ro 4eJ0OBeKa He3aBUCHUMO OT ero mpodeccuoHalbHON NesSTENIbHOCTH, Pa3iuyaTh (aKThl U
OIICHKH, CPAaBHUBAThb OLICHOYHBIE BBIBOJbI, BUJETh MX CBS3b C KPUTEPHUSIMU OILICHOK U CBS3b
KPUTEPUEB C ONPEIACTICHHON CUCTEMOU IIEHHOCTEH.

Ocoboe 3HaueHNe JUCIUIUIMHA UMEET PH (POPMUPOBAHUH U PA3BUTUHU OOLIMX KOMITETECHIIUNA:
OK 01. Beibupats criocoOsI pemieHus 3a1a4 npodhecCuOHaIbHON AeTEIbHOCTH MPUMEHUTEIIBHO
K pa3JIMYHbIM KOHTEKCTaM;

OK 02. OcymiecTBiaTh MOWCK, aHAIW3 W HHTEPIIPETAIMI0O MH(POPMAIMHA, HEOOXOIUMOU st
BBITIOJIHEHUS 3a]1a4 PO ECCUOHATIBLHOMN 1A TEIbHOCTH;

OK 03. IInanupoBaThb U pealn30BbIBaTh COOCTBEHHOE MNPO(ECCHOHATBFHOE M JIHYHOCTHOE
pa3BuTHE;

OK 04. PaboTtaTh B KOJUIEKTHBE W KOMaH1e, 3()PEKTUBHO B3aMMOJICHCTBOBATh C KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTAMHU;

OK 06. IIposBasTh TpakJaHCKO-MATPUOTUYECKYIO MO3UIIMIO, JAEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHNE Ha OCHOBE TPAJAMIIMOHHBIX OOIEYEIOBEUYECKUX LIEHHOCTEH, MPUMEHSTh CTaHAapThl
AHTUKOPPYIILUOHHOTO MTOBEICHUS;

OK 07.CopelicTBOBaTh COXpPaHEHUIO OKPY)KAIOLICH Cpebl, pecypcocOepekeHuo, Y3PPeKTHBHO
JEICTBOBATDH B YPE3BBIYANHBIX CUTYAIIHSIX.

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B TPOPECCHOHATBHOMN 1A TETEHOCTH.

1.4 KoanuecTBo 4acoB HAa 0CBOEHHE MPOrPaMMbl y4eGHOM U CIHILIHHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOydaromierocs 91 gac, B ToM dmcie:
00s13aTeNIbHON ayTUTOPHOM yueOHOH Harpy3ku obydatonierocs 91 yac;

2. CTPYKTYPA n COAEPKAHUE JUCIUIIJIMHBI ECTECTBO3HAHHUE

2.1 O0beM TUCHUNJIMHBI U BHIbI YUeOHOH padoThl

Bup yueOHoit padoTbl Oobvem uacos
MakcumasbHas yyeOHas Harpy3ka (scero) 91
Oo0si3aTe1bHasi ayIUTOPHas yyeOHasi HArpy3ka (Bcero) 91

B TOM YHCIIE:
nmabopaTopHbIe padOTHI
MPaKTUYECKHUE 3aHATUS 22

CamocTtogTenbHasi pabota o0ydaronierocs (Bcero)

HTorosas arrecranus.

| cemecTp - B popme nudpepeHPOBAHHOIO 3a4eTa
Il cemecTp — cemecTpoBasi KOHTPOJIbHasi padoTa




2.2 TemaTuyeckuii miiaH u cogep:kanue yuedHoii nucuunaunsi ECTECTBO3HAHUE

HaumenoBaHnue Coaep:kanue y4eGHOr0 MaTepHualia, J1aGopaTopHble PadoThl H NPAKTHYECKHE 3aHATHS, CAMOCTOATEIbLHAS O06bem yacoB Yposenn
pa3s/esioB M TeM pa6oTa 06y4aromuxcs, KypcoBasi padora (IIpoeKT) OCBOEHHSA
1 2 3 4

Pazgen 1. CoBpemenHasi puznyecka

Sl KAPTUHA MHPAa
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Tema 1.1 EcrecTBo3HaHHE Kak EcrecTBO3HAHME Kak CHCTEMa eCTeCTBEHHBIX Hayk. OcHOBHble Hayku o mpupone. (EcrectBenHo- 2
CUCTEMA €CTECTBEHHBIX HAYK. HAYYHBINA METO]] TO3HAHUSI, €TO BO3MOYKHOCTH W TPAHUIIBI IPUMEHUMOCTH).
OCHOBHBIE HAYKHU O TIPHPOJIE.
TeopeTnueckue v YMIUPUIECKUE METO/IBI €ECTECTBEHHOHAYYHOI'O MMO3HAHUS 2
Tema 1.2. Metonst
€CTECTBEHHOHAYYHOTO MO3HAHUS IIpakTuyeckoe 3aHATHE: TBOPUYECKas COCTABIAONIAs B €CTECTBEHHOHAYYHOM [TO3HAHUU MUpA. 2
Tema 1.3. CoBpemeHHas Omnka — QyHAaMeHTaJIbHAS HayKa O Mpupoje. EMUHCTBO 3aKOHOB IPUPOJIBI M COCTAaBa BEUIECTBA 2
(usnyeckas KapTHHA MUpA U €€ BO Bcenennoi. OTKpBITHS B U3HKE — OCHOBA IPOTpecca B TEXHUKE U TEXHOJIOTUH MPOU3BOICTBA
TEOPETUYECKHE OCHOBBHI.
Tema 1.4. Kunematuka. Cuctema orcuera. Tpaekropus aBwkenus. Ilyte. Ilepemernenue. PaBHOMepHOE MpsiMoIuHEITHOE 2
MexaHn4yecKoe IBUKCHUE. nBiwkenne. CkopocTh. PaBHOyCKOpEeHHOE NpsIMOJIMHEHHOE JABMXKeHHE. Yckopenue. CBoOoaHOE
naJieHue Tell.
Haensonas demonempayus (medua-pecypcut): Buowl mexanuuecko2o dguxcenus. Hnepmuocmo mei.
3asucumocms yckopeHusi meia om e20 MAcChl U CUbl, Oeticmeylowel Ha meio.
Tema 1.5. Juuamuka. Macca u cuna. BzaumogeiictBue ten. (3akonsl nuHamukd. CHiIbl B mpupoje. 3aKoH 2
Junamuxka. Macca u cuna. BCEMHPHOTO TATOTEHHS. 3aKOHBI COXpAaHEHHs B MEXaHHKe. PeakTnBHOE NBMKEHHE. MexaHndeckas
BzaumoneiicTBue Ten pabora. MomHocTs. MexaHmdeckas sHeprust. Kunetndaeckas sHeprus
Haenaonas oemoncmpayus meoua-pecypcent (). Pasencmeo u npomuonoiodcHOCHb HANPAGIeHUs.
cun Oeiicmeus u npomusooeticmeusi. Heeecomocmov. Peaxmuenoe Oguoicenue, mooeib paxemoi.
Hszmenenue snepeuu npu cogepuienuu pabomeoi.
Tema 1.6. ATtomucThueckas TEOpHUsl CTpOEHHs BewlecTBa. Macchl U pa3Mepbl MoOJIeKyll. TeroBoe IBHXKEHUE 4
OCHOBBI MOJICKYJISIPHON (PU3UKHU U yacTHI BeulecTBa. bpoyHoBckoe ABMkeHue. MneanbHbld raz. Mogens xugkoct. IloBepxHOCTHOE
TEPMOJIMHAMUKHU HaTsDKEHWE W cMaunmBaHWe. Kpucrammyeckne W aMop(HBIE BemecTBa. TepMoIMHAMUKA.
Buytpennsas sueprus. PaboTta m Temnoornada Kak CHOCOOBI M3MEHEHHsS BHYTPEHHEH »HEpruu.
TlepBrlii 3aK0OH TEpMOIUHAMUKHU. TeIJIOBBIE MAIIMHBI U UX MPUMEHEHHE.
Haznaonan oemoncmpayusn  (medua-pecypewt).  [Heuowcenue oOpoynoeckux uacmuy. Hugdysus.
Aenenua nogepxnHocmnozo namsaxceHus u cmadueanus. Kpucmannel, amopgusie eewjecmaa,
JHrcUOKOKpucmaniuieckue mena. Mismenenue enympentei dHepauy mei npu cogsepuieHuu pabomul.
IIpakTnueckoe 3ansTHe: V3MeHEHHWE arperaTHoro COCTOSIHHSI BEIIeCTBA B 3aBUCUMOCTH OT 2
TEeMIEpaTyphI.
Tema 1.7 DneKTpudecKuid 3apsia. 3aKOH COXpaHEHUs dJEKTPUUECKOTO 3apsiaa. B3anMoaeiicTBre 3apsKeHHBIX 2

OCHOBBI TEKTPOAMHAMUKH.
MaruautHoe 10€e.

ten. 3akoH Kymona. DnexkTtpocratmdeckoe moine. DiekTpudecknit Tok. Crima TOka, HampspKeHHE,

QJICKTPHUICCKOC COIMMPOTUBJICHUC. 3akon Oma JUIA ydacTKa SHGKTqueCKOﬁ CITH. MarauTtHoe 1ojie u




€ro OCHOBHBIE XapaKTEepUCTHKH. J[eHiCTBHME MarHHUTHOrO MOJs Ha TNPOBOJHUK C TOKOM. 3aKOH
Awmmnepa. DneKTpoABUTaTENb. SIBICHNE 3JIEKTPOMArHUTHON HHIYKIIUH

Haznsaonas oemoncmpayus (medua-pecypcent): Dnexkmpuszayus men. Bzaumodeiicmaue 3apsicennvix
men. Haepesanue nposodnuxos c mokom. Bzaumooeiicmeue npogoouuxog ¢ moxom. [eticmsue
MACHUMHO20 ~ NOASL  HA  NPOGOOHUK ¢  mokom. Paboma  anexmpoosucamens.  Henenue
9NEKMPOMAZHUMHOU UHOYKYUU.

IIpakTrdeckoe 3aHATHE. 9HeKTpI/I‘-IeCKI/IC menu. IlociaegoBarenpHOE | IMapajICIbHOC COCIUHEHNE
IIPOBOJHHUKOB.

Tema 1.8. CBobonnsie konebanus. [lepron, acToTa W aMIuATyna KojeOaHWA. MexaHW4YecKre BOJHBI U UX 4
MexaHUYECKHE U BUJIBL. 3BYKOBBIEC BOJIHBL. YIIbTPa3BYKOBBIC BOJIHBI. YIIBTPa3BYK M €r0 HCIOJIb30BAHNE B MEIUHILINHE
3JIeKTPOMarHuTHbIE KolneOaHus U U TeXHHKe. OJJEKTpOMarHuTHoe mone. Pa3BuTHE MpeACTaBIeHMH O MpPHUPOJE CBeTa. 3aKOHBI
BOJIHBI. CBETOBBIE BOJIHBI. OTpakeHMs U IpesoMiieHus cBeTa. JInu3pl. @opMyiia TOHKOH JIMH3BL.
Haensonas Odemoncmpayus (medua-pecypcewt). Konebanusi mamemamuueckozo u RpYICUHHOZO
masmuuxos. Paboma anexmpozenepamopa. Hsnyuenue u npuem d1eKMPOMASHUMHBIX  GOJH.
Paouoceass. Pasnoowcenue 6enoeo ceema 6 cnexkmp. Humepgpepenyus u ouppaxyus ceema.
Ompaoicenue u npenomnenue cgema. Onmuueckue npubopul
Tema 1.9. KBanrtoBble cBoiicTBa cBeta. KBanroBas runoresa [Inanka. dorosnexrpuyeckuii adpexr. dusznka 2
DJeMeHTBI KBAaHTOBOH (DU3UKH atoma. Mozenu crpoenusi atoma. OnbiT Pesepdopna. dusuka aToMHOro siipa U 3JIEMEHTAPHBIX
yactun. CocTaB M CTPOCHHE aTOMHOTO sapa. PagnoakTHBHOCTE. PalyoakTHBHBIC M3IIyYeHHS U WX
BO3JICHCTBIE HA )KUBBIC OPTaHU3MBI.
Haznaonas oemoncmpayus (medua-pecypcot): Jlazepnoe usnyuenue. @omoaghpexm. @omosnemenm.
Tema 1.10. Crpoenue, pasBuTHe U u3ydeHue BceenenHoil. Mogens pacmmupsoomeiics BceneHHoll. 2

Opomronug Beenennoi

HpOI/ICXO)K,I[CHI/IC CoJTHEYHOH CHCTEMEL. I/IBY‘ICHI/IG KOCMHUYCCKOI'0 IMMPOCTPAHCTBA.

Pasnea 2. Konuenuuu coBpeMeHHON XMMHUHU
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Tema 2.1. Xumust kak cocraBHas OCHOBHBIE TIOHATHSI ¥ 3aKOHBI XMMUH. POJIb XUMHHK B )KU3HHM COBpEMEHHOT0 obmiecTsa. [Ipumenenue 2

4acTb €CTECTBEHHO-HAyYHOU JOCTHXEHUH COBPEMEHHON XMMUH B TyMaHUTapHOH cepe NesITeIbHOCTH 001IecTBa.

KapTHUHBI MUpa.

Tema 2.2. O0mias XuMus [penmer xumun. BemectBo. AtoM. Monekyna. XuMu4eckHid 3JeMeHT W (GopMBI  ero
cymiecTBoBaHHMs. [IpocThie U CH0XKHBIE BEIIECTBA. 2

Tema 2.3. Ilepuoanueckas cuctema|OTkpbiTHe [leprHoandeckoro 3akoHa, 3HaueHue [1epHOANYECKON CHCTEMbl XUMUYECKUX AJIEMEHTOB

XAMHWYECKHX JIEMEHTOB 1. . MenneneeBa ais pa3BUTH HAYKH U IIOHAMAaHUS XUMHYECKON KapTHHBI MHPA. 2

. 1. Men Ba.
A CHISICERA Ipaxtrdeckoe 3ansaTre. OTHOCHTEIBHBIE aTOMHAS U MOJEKYJISIPHAsI MACCHI.
Tema 2.4. KoBanenTHas cBsi3b: HenonApHas U nonsapHasd. MonHas cBa3b. KaTHOHBI 1 aHHOHBL. 2

CrtpoeHue BeliecTBa

MeTtamndeckas CBs3b. BO,Z[OpOHHaH CBA3b.

Haensonaa odemoncmpayus (meoua-pecypewi). Bewecmea u mamepuanst ¢ pasnuuuvimu munamu
XUMUYECKOU CBA3U.




Tema 2.5. ®usuueckue n
XUMHYECKHE CBOMCTBA BOIBI

Bopa B mpupoze, ObITy, TEXHUKE 1 Ha TTPOu3BoACTBE. OTpeCHEHNE BOABI. ATpEeTaTHBIE COCTOSHUS
BOJIBI M €€ TIEPEXOMBI U3 OJJHOTO arperaTHOTO COCTOSHHMSA B Apyroe. Pu3ndyecKkue CBOWCTBA BOJBI:
MOBEPXHOCTHOE HATSHKEHHE, CMauMBaHue. BiaxHOCTb.

IIpaktuueckoe 3anarue. [IpuroroBiaeHne pacTBOPOB € 3aJlaHHOM MacCOBOM J0JIEN paCTBOPEHHOTO
BEIIECTBA.

Tema 2.6. XuMudecKue peaKkinu.

ITonsTue 0 xuMu4deckoi peakuuu. TUIIBI XUMUYECKUX PEAKLUI.
CKOpPOCTh peaknuu 1 (JaKTOPHL, OT KOTOPHIX OHA 3aBHCHT.

Haznaonasa oemoncmpayus (meoua-pecypcet). Xumuyeckue peaxkyuu ¢ 8bloeieHuem meniomol.

Tema 2.7. Heopraandeckue
COCIIMHEHUS U UX CBOWCTBA.

1) Oxcuapl, KUCIOTHI, OCHOBaHMS, cond. [lonsTne o ruaponmse coneil. Cpena BOJHBIX pacTBOPOB
coJIel: Kucasi, HeUTpanbHas, menoyHas. Bogopoanslil nokaszarens pH pactsopa.

Mertamisl. OOrue GU3NICCKUE U XUMUYECKHUE CBOHCTBA METAJIOB.

2) Hemetamner. OO11asi XapaKTepUCTHKA TIIaBHBIX MOTPYIIT HEMETAIUIOB.

Baxueiiimue coeiMHEHUS METAJUIOB M HEMETAJIIOB B IIPUPOJIE U KU3HEAEATEIBHOCTH YEIOBEKa.
JemoHcTpanuu

Haensonas oemoncmpayus (meoua-pecypcot): Bzaumooeticmeue memaiios ¢ Hememauiamu (YWUHKA
C cepoll, AIIOMUHUSA C U0OOM), PACMBOPAMU KUCTIOM U UjeNoyell.

Tema 2.8.
Opranudeckasi XUMUS.

MHoroo6pasue OpraHu4ecKiX COeAUHCHUIL:

1) Vruneomopomsl. IlpenenbHble W HEMpeIETbHBIC YIIEBOJAOPOIBL. Peakuusi MOTHMMEpHU3aIHH.
[TpupoHbIe HCTOYHUKHU YTIIEBOIOPOIOB.

2) Kucnopojconepikanue OpraHHYeCKHe BEIIECTBA: METHJIOBBIH M 3THJIOBBIA CIUPTHI, TIIULEPHH,
yKcycHast KucsoTa. JKUpbl Kak CI0KHbIE 3DUPHI.

2) VrueBonsl: IIIIOK03a, Kpaxmal, HeJUTII03a.

3) Asorconepxamiue OpraHMYECKHE COCAMHEHHs. AMHHBI, aMHHOKHCIOTHI, Ociku. CTpoeHHe H
Omosornueckast pyHKIUS OCITKOB.

3) Ilmactmaccel 1 BoNOKHA. [IOHATHE O IIacTMaccaXx M XMMHYECKMX BOJIOKHaX. HarypanbHble,
CHHTETHYECKHE ¥ UCKYCCTBEHHBIE BOJIOKHA.

Haenaonas oemoncmpayus (meoua-pecypcot): npou3go0Ccmeo niaCmmacc U UCKyCCmeeHHbIX 60J10KOH.

Tema 2.9.
XHUMHS U YEJIOBEK

Xumust ¥ OpraHu3M 4enoBeka. XMMHYECKHE JJIEMEHTHl B OpraHu3Me 4denoBeka OpraHudeckue U
HEOPraHUYECKUE BELIECTBA. YTIJIEBOAbI — IJIaBHBI MUCTOYHUK 3HEPIMU OpraHusma. Ponb xupos B
opranusMe. X0JIECTEpPHH U €TI0 POJIb B 37J0POBBE UEIOBEKA.

MunepasibHBIE BEIIECTBa B IPOAYKTAX MUTaHMA, MUIIEBbIe 100aBku. COamaHCHpOBaHHOE MUTaHHE.
Xumust B ObiTy. Boma. KadectBo Boabsl. Motomue W 4ducTsmue cpenactBa. [IpaBmia Ge3omacHoO
paboThI co cpencTBaMU OBITOBOW XUMHH.

Poitb XuMHuUecKHX y100peHHi B )KM3HU pacTeHHH. Y 10OpeHusl.

Haenaonas Oemoncmpayus (meoua-pecypcwl). Xumuueckue 31eMeHmMbl 6 Op2aHu3mMe yenogexd.
Xumuyeckue cpedcmaea 3auumsl pacmenuil.

IIpaktrdeckoe 3ansTHe.. OCHOBHEBIC XKU3HECHHO H€O6XOHI/IMBIG OpraHn3My 4YCJIOBEKa COCAWHCHUS.
OHpeI[eJ'IGHI/IC COACPIKaHUA BUTAMUHOB B IPOAYKTAX NMUTAHUS.




Tema 2.10
Xumust B OBITY.

Bopa B xu3HM 4yenoBeka. KadectBo Boasl. Motommue U yucTsmme cpeacrBa. [IpaBuna 6e3omacHoit
paboTEI co cpencTBaMy OBITOBOW XUMHH.

Ipaxtrdeckoe 3ansTre. M3ydeHne crmoco60B OYHCTKU BOAR. XUMHUYECKHI COCTaB aTMOC(EPHI.

Pasnes 3. buosornueckasi KapTuHa Mupa
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Tema 3.1 buonorus kak coctaBHast  |[Ipu3Haky xuBBIX OpraHn3MoB. CBsI3b OMOJIOTHH C APYTHUMHU HAyKaMH. 2
YacTh €CTECTBEHHO-HAYYHOMI
KapTHUHBI MUpA.

Tema 3.2. Crpoenne xinetok. Opranounst kinerok. Crpoenne JHK. Paznwume B CTpoeHHMH XHBOTHOH M 2
Yyenue o knerke. CTpoeHUe KIETKH. |pacTHUTEIbHOM KISTKH.
Tema 3.3 Crioco0bl pa3MHOXEHHS KJIeTOK. MuTo3. Meio3. Pa3MHOXKeHHE M WHAMBHIYyalbHOE pa3BUTHE 2
Jenenne kmetku. Pa3mHoxeHwue [opraHu3mMoB. OHTOreHe3.
OpPTraHU3MOB.
Tema 3.4 I'eHeTHKa — HayKa 0 3aKOHOMEPHOCTSIX HACIEJCTBEHHOCTH U M3MEHUYMBOCTHU. 3aKOHBI MeHaens. 2
OCHOBBI T€HETUKH [IpakTnueckoe 3aHsATHE. PenieHne npocTeimmnx reHeTHYeCKUX 3a1ad. 2
Tema 3.5
3aKOHOMEPHOCTH M3MEHUHBOCTH. [paxtrdeckoe 3ansTue: [locTpoeHNe BapHAIMOHHOW KPHUBOM. 2
Tema 3.6 OCHOBHBIC METOJIbI CEJICKIIUU: TUOPUAN3AIUS, NCKYCCTBEHHBIN 0TOOP, MOTUILION IS, MyTarcHes. 2
OCHOBHBIE METOJIbI CEJEKITHH
Tema 3.7 [MpenmectBenanku JlapBuHusma. OBomornuoHHoe ydenwe Y. Japeuna. BumooOpazoBanue. 2
Hcropust pa3BUTHS DBONIOLMOHHBIX | Y CIIO)KHEHHE JKUBBIX OPraHU3MOB.
nnei. Yuenue Y. Jlapsuna.
Tema 3.8 JIBrxymive cuibl N3MeHYnBOCTh, HACJIEJICTBEHHOCTh, €CTECTBEHHBIA OTOOp — JBWXKYIIME CHJIBI  DBOJIOIUH. 2
HBOJIIOIIAH CucremaTuka.
Tema 3.9 IIpakTHUecKOE 3aHIATHE 2
BosHuKHOBEHME NPUCTIOCOOIERMH.  |Onucanye IPUCIOCOBICHNH OPraHU3MOB K Cpeiec OOUTAHMSL.
Tema 3.10 I'mnote3sl MpOUCXOXKACHUS KU3HU. VICTOpHS pa3BUTHSA OPraHMYECKOTO MHUpA. 2
Pa3BuTHE OpraHu4eckoro Mupa.
Tema 3.11 CoBpeMeHHbIE THUIOTE3bl O MPOUCXOXKICHHH denoBeka Ha 3emiie. OCHOBHBIE ATAIbl 3BOJIOIUU 2
AHTpormnorenes. Pacel yenoBeka. 4yeoBeKa (AHTPOIOTEHE3).
Tema 3.12 OCHOBBI 3KOJIOTHH. Okonorndyeckne (akTopbl cpelpl. OJKOJOTHMYECKHE CHCTEMBl. bBHOLIIEHO3 M €ero CTpyKTypa. 2

Tpoduueckas cTpykrypa Oduonenosa. IIpaBuio 3K0JI0rH4ecKoi TUPaMHUJIBL.

IIpakTnueckoe 3anarue. llenu nuranus. Pemenne 3K0JI0rnYecKux 3a1ay. 2
Tema 3.13 Yuenue o 6uochepe Yuenne B.W. Bepnaackoro o 6uocdepe. buocdepa u genoex. Hoocdepa. buonnka 2

Bcero: 91 yac ( Teopus - 69 yacoB, NpaKTHYeCKHe 3aHATHS - 22 yaca)




3. YCJIOBUSI PEAJIM3AIIMU ITPOT'PAMMBI YYEBHOM JUCIHUTIINHBI
3.1 TpeGoBaHusi K MUHUMAJILHOMY MATEePHAJIbLHO-TEXHHYECKOMY 00ecreueHHIo

Peanuzanust nmporpamMmbl JTUCHUIUIMHBI TpeOyeT Hainuuusa ydeOHoro kabuHera «DPusukay H
naboparopun Hpu3MKu, KabuHeTa «XUMUU U OUOIOTHHNY» U Ta00PATOPUN XHUMHH.
O6opynoBanue y4eOHBIX KaOMHETOB U J1ab0paTOpHii:
- TOCAJI0YHBIE MECTA MO0 KOJMUYECTBY O0YJArOIINXCS;
- paboyee MecTO MpernoJaBaTes;
- IEMOHCTPAlMOHHBIN CTOJ,
- BBITSDKHOU 1IKad,
- yueOHO-HarsAHbIe T0COOUs 10 (PU3MKE, XUMHUH U OUOJIOTHH: IEPUOANYECKas CUCTEMa
XUMHYECKHX 3JIEMEHTOB
JI.1. Menneneesa, psa HaIpsDKEHUM METAIIIOB; PSIL DJIEKTPO-
OTPHUIIATENILHOCTH HEMETAIIJIOB, TaOIUIIa PACTBOPUMOCTH COJIEH, KUCIOT U
OCHOBAHHUH B BOJIE, TUTAKATHI IO (PU3HKE, XUMHUH U OUOJIOTUH, XUMHUYECKast
Mocyza, XUMUYECKHE PEaKTUBbI
TexHuueckue cpencTBa 0OydeHus:
— TIK,
— BUJICOMPOCKTOD,
— TMPOEKIMOHHBIN 3KpaH.

3.2. UndopmanuonHoe odecneyenne o0ydeHust
Ilepeuenr pexoMeHAyeMbIX Y4eOHBIX u3IaHui, HHTepHeT-pecypcoB, AOMOJTHHUTEILHON
JINTEPATypPhl

OcCHOBHbBIE HCTOYHUKH
1. EcrecrBo3nanmne. CoBpeMeHHBIE KOHIICTIIIUN [ DIEKTPOHHBIN pecypc] : yaeOHoe mocooune s
CIIO / B.A. Crapoay011eB. — DJIEKTPOH. TEKCTOBbIE TaHHbIe. — CapaToB:
[Tpodobpazosanue, 2017. — 332 ¢. — 978-5-4488-0014-6. — Pexxum gocryma:
http://www.iprbookshop.ru/66386.htmi
2. Opnunnosa, H. U. EcrectBeHHOHayuHas kapTuHa Mupa. U.1. EcTecTBo3HaHNE — KOMILIIEKC
HayK o npupoje : yaueoHoe nocooue / H. . OnuanioBa. — Mocksa : [Ipomerteit, 2019. — 180
c. — ISBN 978-5-907166-22-6. — TeKcT : 3JeKTPOHHBIH // DNEeKTPOHHO-ONOIHOoTeUHas
cuctema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/94421.html
3. Caenko O.E. EcrectBo3nanue yuebHnoe nocobue / O.Y. Caenko, T.I1. Tpymuna, O.B.
Apytionsa — M. : KHOPYC, 2014. — 368 c. (Cpennee npodeccroHalbHOE 00pa3oBaHue).
BOBP u cepiika muist ckaunBanusi: O0pa3oBaTenbHbIe pecypehl MHTepHEeTa - EcTecTBO3HaHME.
https://may.alleng.org/d/natur/nat150.htm
JlonoJiHUTEe/IbHbIE HCTOYHUKH
1. Ta6puensn O.C., Octpoymos N.I'. Xumus ans npodeccuii U criennanbHOCTEN COLUAIBHO
— SKOHOMHMYECKOTO M T'yMaHUTapHOro mpodwuis: yueOHuK. M: M3naTenbckuil neHTp « AKagemus»,
2014.-208 ¢
2. Tabpuensu O.C. Xumus: yaeOuuk. M: M3natenbckuii meHTp «Akagemusi», 2014.- 284 ¢
3. Jmutpuena E.W. ®usnka [DnexTpoHHbIH pecype]: yueOHoe nmocodue / E.M. JImutpuena. —
2-¢ w31, — DJEeKTpOH. TeKCTOBble naHHbIe. — CapatoB: AW [Tu Dp Memma, 2019. — 143 c. Pexxum
nocryma: http://www.iprbookshop.ru/79822 html
4. KoucrantunoB B.M., Pezano A.I'., ®axeeBa E.O. buomorms. Jlns mpodeccuit u
CHEINAILHOCTeH TEXHHUYECKOTO U ecTecTBeHHO-HayyHoro mpoduieir (CIIO). 3-e uza., nmepepad. u
nom. - M.: U3narenbckuil eHTp «Axkanemus», 2016 - 336 c.
5. Kpasuenko H.FO. ®wusuka: yuebnuk u mnpaktukyMm s CIIO/H.JO. KpaBuenko. — M.:
NzparensctBO FOpaiit, 2016. — 300c.
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6. Meronuka oOyuenus: usuke. LIkonpHBINA (QU3MUECKUIl SKCHEPUMEHT [DIEKTPOHHBIN
pecypc]: yuebHoe mocobue / E.B. JloHckoBa [uM aAp.]. — DIEKTpPOH. TEKCTOBBIC MaHHBIC. —
Bosrorpan:  Boarorpaackuil  rocyJapCTBEHHBIM — COUMAIBHO-NEAATOTUYECKUNA  YHUBEPCHUTET,
«ITepemenay, 2018. — 143 c¢. Pexxum nocryna: http://www.iprbookshop.ru/74235.html

7. Craponybuea I'.Il. Kypc nexmuii mo ¢usuke. MexaHuka, MOJEKyIspHas (uU3MKa,
TePMOJMHAMHUKA. DJICKTPHYECTBO W MarHeTu3M [DJIEKTPOHHBIA pecypc]: ydeOHOe mocoOue yist
CTYJCHTOB arpapHbBIX BY30B, oOydJamomuxcs 1o HampasieHusM: 35.03.06 - ArpouHkeHepus u
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JlonOJIHUTEJIbHbIE HCTOYHHKH:

1. Epoxun FO.M. Xumus: yuebuuk. M: U3narensckuii neHTp «Axagemus», 2014 — 384 ¢ +
JJIEKTPOHHBIN PeECYpC

2. KoncrantunoB B.M. buonorus. M.: U3gatenbckuit ieHTp «Akagemusi», 2013 r

3. UHTepHET-pECYpCHI:
- www. krugosvet.ru /ynuBepcanbHas sHIIKIoNeAns «Kpyrocser»/;
- http:// sciteclibrary.ru /nayuno-texauueckasi OndIHOTEKA/
- www.auditorium.ru /6ubnroreka nHcTUTYTa «OTKpBITOE 001IecTBOY» CTapoaydies B.A.

4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOM
T CHUTIIMHBI
KOHTpOHL H OLICHKAa PE3yJIbTaTOB OCBOCHUA yqe6H0171 JAUCHUIUIUHBI OCYIICCTBIIACTCAH
HpeHO}IaBaTCJ'IeM B Hpouecce HpOBe)IeHI/IH TeOpeTI/IT-ICCKI/IX SaHSITI/II\/JI, a TAKXKEC BBITIOJTHCHU A
O6y‘{aIOIJ_[I/IMI/ICH HHAUBUAYAJIBbHBIX TOMAITHUX 3aI[aHI/II71, Hpe3eHTaL{Hﬁ, ITPOCKTOB, I/ICCJ'ICI[OBaHI/II\;I.

Pe3y.]1bTaTl)I Oﬁy'—leHl/Iﬂ (I)OprI U METOAbI KOHTPOJIA M OLHCHKHU

(0CBOEHHBIE YMEHHSI, YCBOEHHbIE 3HAHUSA)

pe3yJabTaTOB 00yUeHuUs1

1

2

YMenus:

- OPUCHTHUPOBATHLCS B COBPEMEHHBIX HayYHBIX
IIOHATUAX U I/IH(i)OpMaHI/II/I C€CTCCTBCHHOHAYYHOI'O
COJICPKAHUS;

- paboTaTh ¢ eCTeCTBEHHOHAYYHOH MH(OpMaIei:
BIIQJIETh METOJIaMH IIONCKA, BBIJIEIATH CMBICIIOBYIO
OCHOBY M OIICHHUBATh JIOCTOBEPHOCTh MH(OpMAIUH;

- HCIIOJIb30BaTh €CTECTBEHHOHAYYHBIE 3HAHUS B
MOBCETHEBHOM JKU3HM ISl 00eCTIeueHUS
0€30MaCHOCTH KU3HEACATEIIHHOCTH, OXPaHbI
3710pOBbSI, OKPYKAIOLLEH CPEJIbI,
IHEProcOePEIKECHNS,

TECTUPOBaHHE
nmabopaTopHbIe pabOThI

MIPAKTUYECKUE 3aHATUS
WHPOPMAITMOHHOE COOOIICHNE
PEIICHUC CUTYyallMUOHHBIX 3aJia4
TBOPYECKUE MHANBUAYAJILHBIE 3a1aHUS

3HaHuA:

- OCHOBHbBIE HAYKH O IPUPOAE, UX OOIIHOCTh U
OTJINYNS,

YCTHBIN Y TMCbMEHHBIN OMPOCHI
TECTHPOBAHNE

nabopatopHbie paboThHI
MPAKTUYECKUE 3aHITHUS




- €CTECTBEHHOHAYYHBIN METO] TTIO3HAHUS U €T0
COCTABJISIIOLIME, €IMHCTBO 3aKOHOB MTPUPOILI BO
BcenenHnolii;

- BBAUMOCBA3b MCIKAY HAYYHBIMU OTKPBITUAMU U
Pa3BUTHEM TCXHUKH U TCXHOHOFHfI;

- BKJIaJ] BEJIMKUX YYEHBIX B ((OPMUPOBaAHHE
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUPA;

CCMUHAPbI
WHAWBUAYAJIbHBIE TBOPYCCKUE 3aJaHUA

Pe3yabTaThl 00yuenus OcHoBHBIEC MOKA3aTeH OIIeHKH
(OCBOCHHBIE YMEHHSI, YCBOCHHbIE 3HAHMS) pe3yJbTaTa
OK 10. Mcnonb3oBaTh yMEHMs U 3HaHUS y4eOHBIX | Bramenue OCHOBHBIMH HOHATHSIMH

TUCIUIUIMH  (peiepalibHOTO  TOCYIapPCTBEHHOTO
00pa30BaTEILHOTO CTaHAApTa CPEIAHEro OOIIETo
00pa3oBanus B poPEeCCHOHATIEHOMN JACSTEIHHOCTH.

€CTeCTBEHHBIX HayK B 00ObeMe HEe MeHee
M3YYEHHOTO MaTepHala TUCIUTLTNHBL,
IlpencraBnenue O  KIIIOUEBBIX  3Tanax
Pa3BHUTHS COBPEMEHHOHN HAYKH.
IIpuBneyenune 3HaHUN ECTECTBEHHBIX HAYK
MPY CO3JaHUU NPOEKTOB HU3AENUHN r3aiiHa
(apryMeHTHpOBaHHOE 000oCHOBaHUE
BBIOOPA TEMBI, MOTHBOB, CIOJKETOB)







