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1. TACHIOPT PAUBO‘IEI‘/'I IMPOI'PAMMBbI
YYEBHOU JUCIIUITJIMHbI

1.1. [losicHuTeIbHASA 3aNUCKA

Pabouas mporpamma IMCHMIUIMHBI SIBJISETCS YacThIO OCHOBHOM 00pa3oBaTeIbHON IMPOrpaMMBbI
¢dunuana «JIpITKapUHO» TOCYIAapCTBEHHOro yHUBepcuTeTa «JlyoHa» mo cnenuanpHOocTH 38.02.01
JKOHOMHKA U OyXraJrepckuii yder (110 0Tpac/sim).

[IporpamMma o611eo0pa3oBaTenbHOI yueOHON AuCHUILIMHBI «EcTecTBO3HaHMEe» MpeHa3HaueHa [T
M3yUYEHHS €CTECTBO3HAHUS B MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMSIX, PEATH3YIOLINX
00pa30BaTeNpHyI0 POrpaMMy CpeAHero oO0Iiero oOpa3oBaHUsS B MpeJesiax OCBOCHHUS OCHOBHOM
obpazoBarensHoi mporpammbl CIIO (OOIT CITO) Ha 6a3e 0CHOBHOTO 0O0IeTo 00pa3oBaHMsI, PU
MOATOTOBKE CIEIUAIMCTOB CPEHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii PI'OC cpemnero ooOmEero oOpa3oBaHUSA,
MPEIbSABISEMBIX K CTPYKTYPE, COJACPXKAHUIO U pe3yslbTaTaM OCBOCHHUS Y4eOHOH TUCIUIUIMHBI
«EcTecTBO3HAHME», B COOTBETCTBUM ¢ PEKOMEHIAIUSMU 1O OPTaHU3AIMU TOJYYCHHS CPEIHETrO
obmiero oOpa3oBaHMsi B Mpelelax OCBOCHHUS O0pa3oBaTeNbHBIX MPOTPaAMM  CPEIHETO
npodecCHOHATBLHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IEro o0pa3oBaHus C y4eTOM TpeOOBaHUN
denepanbHBIX TOCYIAPCTBEHHBIX O0pa30BATENbHBIX CTAHAAPTOB W IMOJy4aeMOil mpodeccuu v
CHEIUAIBbHOCTH  cpefHero  mnpodeccuoHanbHOTO  oOpa3zoBaHust  (mucbMo  JlemaprameHta
roCy/1IapCTBEHHOMU MOJUTUKH B cepe moAroToBku padounx kajapos u 11O MunoOpuayku Poccun
or 17.03.2015 Ne 06-259), ¢ yderom I[lpumepHOIl OCHOBHOI 00pa30BATEIBHONW MPOTrPAMMBI
cpenHero oOuiero oOpa3oBaHus, 0J00peHHON pelmieHueM (eaepaibHOro yueOHO-METOANYECKOTO
00BeIMHEHUS 10 0011IeMy 00pa3zoBaHuto (TIpoTokoy oT 28 uroHs 2016 1. Ne 2/16-3).

Copep:xanue nmporpamMmmbl «EcTecTBO3HaHME) HAMPABICHO HA IOCTHXKEHUE CIEAYIOMUX LeJIei:

® OCBOCHHME 3HAaHUI O COBPEMEHHOW ECTECTBEHHO-HAYYHOW KapTHHE MHpa M METOoJax
€CTECTBCHHBIX HaYK;

® 3HAKOMCTBO C Hanboyiee BaKHBIMU UIESIMU U IOCTHKEHUSIMHU €CTECTBO3HAHUS, OKA3aBIIUMU
OTIPEICTISAIONIEE BIUSHUE HA Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

® OBJaJICHHE YMEHUSMHU TPUMEHATh TOJIYYCHHbIE 3HAHHUS [UIsi OOBSCHEHUS SIBICHUMN
OKpY)XalIllero  MHpa,  BOCHpUATUS  WHGOpPMAIMM  €CTECTBEHHO-HAy4yHOTO U
poheCCHOHATTFHO 3HAYUMOTO COJICPKAHUS;

® pa3BUTHE HHTEIUIEKTYaJIbHBIX, TBOPUYECKUX CHOCOOHOCTEH M KPUTHUECKOTO MBIIIJICHHUS B
X0/l TPOBEAEHHUS TMPOCTEHIIMX HCCIeNOBAaHUM, aHalW3a SBJICHWM, BOCHPHATHSI U
WHTEPIIPETAIIMHA eCTECTBEHHO-HAYYHOU WH(OPMAIINH;

e BoCnuTaHWe YOEXKJACHHOCTH B BO3MOXXHOCTH T[IO3HAaHUS 3aKOHHOW TPUPOJIBI
UCIONIb30BaHUsl JOCTHIKEHUH €CTeCTBEHHBIX HAayK JJs pa3BUTHUS [UBWIM3AIUN U
MTOBBIIICHUS KAYeCTBA KU3HU;

® T[pPUMEHEHHE ECTECTBEHHO-HAYYHBIX 3HAHMA B MNPOPECCHOHANBHON [EATENbHOCTH U
MOBCETHEBHOM JKU3HM JIJIs1 oOecrieueHus: 6€30MacHOCTH KHU3HEACITETbHOCTH;

® TPAMOTHOTO HCITOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTHIA,

®  OXPaHBI 3I0POBbSI, OKPYKAIOIIECH CPEIbI.

B mnporpammy BKIIOUEHO COJEp)KaHUE, HampaBlieHHOe Ha (OPMUPOBAHHE Y CTYACHTOB
KOMIIETEHITNH, HeoOXomuMBIX mjIg kadectBeHHoro ocBoeHums OOII CIIO Ha 0a3e OCHOBHOIO
ob1iero obpa3oBaHUsl C TMOJTYYEHHEM CpPEIHEro o0Iero oOpa3oBaHUs; MPOrpaMMbl MOATOTOBKU
cnenuanucToB cpeanero 3seHa (IIIICC3).

[Iporpamma yueOHO¥M aucHuIuMHB «EcTecTBO3HAHWE» SIBISETCS OCHOBOW It pa3paboOTKH
pabounx mporpaMMm, B KOTOpPHIX MpoQeccHOHAIbHBIE 00pa3oBaTeNbHBIE OpraHHU3AIlNH,
peanu3yronme 00pa3oBaTENbHYIO TMPOTpaMMy CpEIHETo 00Imero oOpa3oBaHUsS B Mpeiesiax
ocoenus OOII CIIO na 6a3e 0CHOBHOTO 0011er0 00pa30BaHUs, YTOUHSIOT COJepkKaHue y4eOHOTO
MaTepuaia, IOCIeI0BaTeIbHOCTh €r0 W3YUeHHsI, pachpelesieHHe YYeOHBIX YacoB, TEMAaTHKY
pedeparoB (IIOKITAIOB), UHAUBUAYAIBHBIX MPOEKTOB, BUIBI CAMOCTOSITENBHBIX PabOT C ydeToMm
crenu(puKy IporpaMM MOArOTOBKY CHEIMATMCTOB CPEIHErO 3BEHA, OCBAMBAEMOMN CIEIIUAIbHOCTH.
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[IporpaMma MOXXET HCIONB30BATbCA JPYTUMHU  MPO(ECCHOHAIBHBIMU  00pa30BaTEIbHBIMU
OpraHU3aANMIMH, PEATU3YIONUMH 00pa30BaTEIbLHYIO TIPOrPAMMY CPEIHETO O0IIero 0Opa3oBaHUs B
npejenax OCBOSHHMsS OCHOBHOW MpodeccuoHanbHOM oOpasoBarenbHoi mporpammbl CIIO nHa 6aze
ocHoBHOT0 061ero oopazosanus (IITICC3).

1.2. O0masi XapakTepuCcTHKA Y4eOHOi TMCUMILUITHHBI «O01ecTBO3HAHUE)

EcrecTBO3HaHMEe — Hayka O SIBIEHUAX M 3aKoHax Mnpupoibl. COBpEMEHHOE €CTECTBO3HAaHUE
BKJIIOUAE€T MHOJKECTBO E€CTECTBEHHO-HAyYHBIX OTpacieil, M3 KOTOpPBIX Haubojee BaKHBIMU
ABNSIOTCS  (u3uka, Xxumust W Ouosyorms. OHO OXBaThIBaE€T UIMPOKHHA CIEKTP BOIPOCOB O
pa3HoOOpa3HBIX CBOMCTBaX OOBEKTOB MPHUPOMABI, KOTOPHIE MOXHO pPacCMaTpUBaTh KaK €IUHOE
LETI0E.

EctecTBeHHO-Hay4YHbIE 3HAHMS, OCHOBAHHBIE HA HUX TEXHOJOTMU (HOPMUPYIOT HOBBIH 00pa3
KHU3HH. BBICOKOOOpPa30BaHHBIN YEIOBEK HE MOXKET IUCTAHIMPOBATHCS OT (DyHIAMEHTAIbHBIX
3HaHUUA 00 OKpYyXalolleM MHUpe, He PHUCKYS OKa3aThCsi OECHOMOIIHBIM B MPOGeCCHOHATHHON
nesTenbHOCTH. JIF000e NepcrneKTHBHOE HANPaBICHHUE JESTEIIbHOCTH YEI0BEKa MPSMO UM KOCBEHHO
CBSI3aHO C HOBOW MaTepuanbHONW 0a30i M HOBBIMU TEXHOJIOTUSMH, M 3HAHUE HUX €CTECTBEHHO-
HAay4yHOM CYIIHOCTM — 3aKOH Yycnexa. EcrecTBo3HaHMEe — HEOTheMJIEMasl COCTaBJIAIOILIAS
KYJIbTYpPbI: ONpEesas MUPOBO33PEHUE YeJIOBeKa, OHO MPOHUKAET U B TYMaHUTApHYIO cdepy, U B
OOIIECTBEHHYIO JKHM3Hb. PallMOHAJIBHBIA €CTECTBEHHO-HAYyYHBIH METOHA, C(HOPMHUPOBABIIUICT B
pamMKax ecTeCTBEHHBIX HayK, 0Opa3yeT eCTeCTBEHHO-HAy4YHYI0 KapTUHY MHpa, HEKoe 00pa3Ho-
bunocodckoe 0000IICHNE HAYIHBIX 3HAHUH.

OcHOBY ecTecTBO3HAHUS MpeacTaBiseT (U3MKa — HayKa O NPUPOJE, U3ydarolias Hauboiee
Ba)XHBIC SIBJICHHS, 3aKOHBI W CBOMCTBA MaTepHaJbHOrO Mupa. B (Qu3HKe ycTaHaBIMBaIOTCS
YHUBEPCAJIbHBIE 3aKOHBI, CIPABEAJIMBOCTb KOTOPBIX TMOJITBEPKIACTCS HE TOJBKO B 3E€MHBIX
YCIIOBHUSIX U B OKOJIO3EMHBIX IPOCTPAHCTBAaX, HO U BO Bcel BeenenHoil. B aTom 3akmtodaercs oauH
U3 CYIIECTBEHHBIX MPU3HAKOB (U3MKHU KakK (PpyHIaMeHTanbHOW Hayku. dusmka 3aHUMaeT ocodoe
MECTO CpeJld ECTECTBEHHBIX HAayK, [I09TOMY €€ IPUHATO CUUTATh JTUAEPOM €CTECTBO3SHAHMSL.
EcTecTBO3HaHME Kak HayKa O SIBJICHUSAX M 3aKOHAX IIPUPOJBI BKIOYAET TAKXKE OQHY U3 BaXKHEHIINX
oTpaciiel — XUMHUIO. XUMHS — Hayka O BEIIECTBaX, MX COCTaBe, CTPOCHHH, CBOWMCTBAX,
IpoLeccax IMpeBpalleHUs], UCIIOIb30BaHUH 3aKOHOB XMMHUH B IIPAKTHUUECKOHN JEATEIBHOCTH JIFOAEH,
B CO3JJaHMH HOBBIX MaTEpHaJIOB.

Buosornss — cocraBHas 4acTb €CTECTBO3HAHHUSA. JTO HayKa O XMBOW npupone. OHa m3ydaer
pPacTUTEIbHBIN, )KUBOTHBI MUD U YEJIOBEKa, UCIOJIb3Ysl KaK COOCTBEHHbIE METOJIbI, TAK U METOIbI
JApYTUX HayK, B YaCTHOCTH (HU3MKH, XMMMM U MAaTE€MaTUKH: HAOIIOACHHUS, SKCIEPUMEHTHI,
HCCJIEIOBaHMS C TIOMOIIbIO CBETOBOI'O M 3JIEKTPOHHOTO MHUKPOCKOIA, 00pabOTKy CTaTUCTUYECKUX
JAHHBIX METOAAMM MAaTEMaTH4E€CKOW CTAaTUCTHKU W JAp. buosiorus BBIABISET 3aKOHOMEPHOCTH,
MPUCYIINE KU3HU BO BCEX €€ IPOSIBICHUSAX, B TOM YHCI€ OOMEH BELIECTB, POCT, Pa3MHOXKEHHE,
HaCJIEICTBEHHOCTh, U3MEHYMBOCTD, IBOJIIOLIUIO U JIp.

B npodeccuonanbHpIXx 00pa3oBaTENbHBIX OpPraHM3aAlMAX, peATU3yIIUX 00pa3oBaTEbHYIO
nporpamMmy cpenHero obuiero odpasoBanus B npezaenax ocBoenus OOII CIIO Ha 6a3e 0CHOBHOTO
oOmiero o0pazoBaHus, H3y4yaeTcsl MHTErpUpPOBaHHAs ydeOHas IucuuIuiiHa «EcTecTBO3HaHUEY,
BKJIIOYAIOIIAsl TPU pasjiena, 00Jiagaronue OTHOCUTEbHON CaMOCTOSTENIbHOCTRIO U 1I€IOCTHOCTBIO
— «®Dusnkay, «XuMus», «bHOIOTHS» — YTO HE HAPYyIIAET NPHUBBIYHYIO JIOTMKY €CTECTBEHHO-
HAy4YHOT'0 00pa30BaHMs CTYJCHTOB.

[Ipu ocBoenun cnermumanpHOCcTe CIIO cornumaabHO-3KOHOMHYECKOTO W TYMAaHUTApHOTO Mpoduiei
npoeCCHOHATLHOTO 00pa3oBaHMs €CTeCTBO3HaHME u3ydyaercs Ha ©0a3oBom ypoBHe PI'OC
cpemHero o0Iero o0pa3oBaHus C YIYETOM CeM(UKH OCBAMBAEMOM CIIEIIUATBLHOCTH.

OTO BBIpaXKaeTcs B COJAEPKAHMM OOY4YEHHs, KOJMYECTBE YacOB, BBIICISIEMBIX Ha H3y4YCHHE
OTJENbHBIX TEM IMPOrpaMMbl, TJIyOMHE HX OCBOEHHUS OO0ydYaroIUMHUCA, OObEME U XapakTepe
MPAKTUYECKHX 3aHATUH, BUJIaX BHEAYAUTOPHON CAaMOCTOSTENIbHONU PabOThI CTYICHTOB.

B mpouecce peanuzauuu coaepkaHus ydeOHOW IucHUIUIMHBI «EcTecTBO3HaHME» 3HAYMMO
u3zyueHue paszzgena «@Du3uKa», KOTOPbI BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMYy 3HaHMHA 00



OKpYKaroIleM MHUpe. ITOT pa3jel SBISETCS CUCTEMOOOPa3yIOIIUM AJIs APYTUX pa3/ieloB yueOHOH
JTVCIUTUIAHBI, TTIOCKOJBKY (U3WYECKHE 3aKOHBI JISKAT B OCHOBE COJICPIKAHUS KYpPCOB XUMHUH U
ouosiorumy.

[Mpu w3ydeHMH y4eOHOrO MaTepuaia 10 XUMHH M OHOJIOTHH IIeJIeCOO0pa3sHO aKIEHTHPOBATh
BHUMaHUE O0YYaIONUXCsl Ha KU3HEHHO BAXKHBIX OOBEKTaxX MPUPOJBI U OPraHU3ME YeNIOBEKa. ITO
runpocdepa, atmochepa u Ouochepa, KOTOpbIe PACCMATPUBAOTCS C TOYKH 3PECHUS XUMHUYECKUX
COCTAaBOB M CBOWCTB, X 3HAUCHHUS [T KHU3HEEATSILHOCTH JIIOJICH, 3TO CoJiepKaHne, OCBEIIAIOIIee
POJIb BOKHEHIINX XMMHUYECKHX DJIEMCHTOB B OpPraHM3ME YEJIOBEKa, BOIPOCHI OXPaHBI 3JI0POBbS,
npodunakTUKu 3a00CBaHUM W BPEIHBIX MPHUBBIUEK, MOCICICTBUNA M3MEHEHHS CpPeIbl OOWTAHUS
YeJI0BeKa ISl YeJI0BEYCCKOMN IIMBHUIIM3AIIHH.

3aMeTHOE MECTO B COJCp)KAaHUU y4eOHOW MUCIMILIMHBI 3aHUMAeT Y4eOHBIM MaTepual, He TOJHKO
(bOpPMHPYIOIINIT €CTECTBEHHO-HAyYHYI0 KApTHHY MHpa Y CTYACHTOB, HO W PaCKpPbIBAIOIIUI
MPAKTUYECKOE 3HAYCHHE CSCTECTBEHHO-HAYYHBIX 3HAHWN BO BceX cepax XKU3HU COBPEMEHHOTO
o01IecTBa, B TOM YHCIIe B TYMaHUTapHO#H chepe.

B memom yueOnas mucruiuimHa «EcTecTBO3HAHHME», B COACPXKAHUM KOTOPOW BEIyIIUM
KOMIIOHEHTOM  SIBJISIFOTCS.  HAy4YHbIE 3HAHWS M Hay4dyHble METOJbl ITIO3HAHUS, I103BOJISET
chopMUPOBATh Y OOYYAOIIHUXCS MEIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUPA, MPOOYIUThH Y
HUX SMOIIMOHAJIBLHO-IICHHOCTHOE OTHOIICHHWE K W3ydyaeMOMY MaTepHaay, FOTOBHOCTh K BBIOOPY
JCHCTBUI ONpPEIEIICHHON HANpPaBICHHOCTH, YMEHHE KPHUTHYECKH OIICHUBATh CBOM W UYKHE
JCUCTBUS M MOCTYIIKH.

WuTerpupoBaHHOe COACpXKAHWE YYCOHOW JUCIUIUIMHBI TIO3BOJISICT TPENONaBaTeNsIM  (PU3UKH,
XMMHU ¥ OUOJIOTHH COBMECTHO OPraHW30BaTh M3YYEHUE €CTECTBO3HAHMUS, UCIIOJIb3Ys MMEIOIIHECS
YaCTHBIC METOIMKH MPETOJIaBaHUS TIPEIMETA.

Wzyuenne oOmieoOpa3oBarenbHON y4eOHON IUCHMILIMHBI «ECTeCTBO3HAaHWE» 3aBepIIaeTcs
noaBeneHueM uToroB B (opme nuddepeHIMpoBaHHOTO 3a4eTa B paMKaxX MPOMEKYTOYHOM
arrectanuu cryneHToB B mporecce ocBoeHus OOIl CIIO ¢ mosjydeHHeM CpeaHero OOIIero
obpazosanus (ITIICC3).

1.3. MecTo TUCHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbI
JlucuuminuHa  BXOOUT B 0OmIeoOpa3oBaTeNbHBIM LHMKJI U OTHOCUTCS K  0a30BBIM
00111e00pa30BaTeNIbHBIM JUCITUTITMHAM.

1.4. Pe3yabTaThl 0CBOCHMA YU4eOHO 1M CHHUIIJIMHBI
OcBoenne conepxkaHus ydyeOHOM aucuuiuiHbl «EcTecTBO3HaHME» 00€CHeuuBaeT JOCTHIKEHHE
CTYJEHTAMHU CJEIYIOIINX pe3yJIbTaTOB:

® JIUYHOCMHDBIX:

— YCTOMYMBBIM MHTEpEC K UCTOPUU M JOCTHKEHHSIM B O0JIACTH €CTECTBEHHBIX HAyK, YyBCTBO
TOP/OCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTh K MPOJOJDKEHHIO OOpa30BaHMs, MOBBIIIEHWIO KBaIM(UKALUKU B W30paHHOMN
npodeccnoHanbHOM JESTEeNTbHOCTH C UCIHOJIB30BAaHUEM 3HAHMHM B OOJIACTH €CTECTBEHHBIX
Hayk,

— 0OBEeKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHLIUH B OOJACTH €CTECTBEHHBIX HAYK IS
YeJoBeKa U OOIIecTBa, YMEHHE HCIOJIb30BaTh TEXHOJIOTMYECKUE JOCTHKEHHS B 00JacTu
(bu3MKH, XUMUH, OUOJIOTHH IS TTOBBIIICHUSI COOCTBEHHOTO MHTEIICKTYAIBHOTO PAa3BUTHUS B
BBIOpaHHOM PO eCCHOHATBLHOMN 1eATENbHOCTH;

— yMEHHE NMPOAHATU3UPOBATh TEXHOTEHHBIE TIOCIEACTBUS ISl OKPYXKAIOIIeH cpe/ibl, OBITOBOI
U IPOM3BOJICTBEHHOM AESTEIbHOCTH YEIOBEKA;

— TOTOBHOCTH CaMOCTOSITENIHO JOOBbIBaTh HOBBIE AJIs CeOsl €CTECTBEHHO-HAyYHBIE 3HAHUS C
MCIOJIb30BAHUEM IS 3TOTO IOCTYIHBIX UCTOYHUKOB MH(OpMAIHH;

— YMEHHE YIpaBISATh CBOEH I[O3HABATEJIbHON JEATEIbHOCTHIO, MPOBOAUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaJIbHOT'O Pa3BUTHUS;

— yMEHHE BBICTPAWBATh KOHCTPYKTUBHbBIE B3aMMOOTHOIIEHHS B KOMaH/€ 10 PELIEHUI0 00IInX



3a7a4 B 00JIACTH €CTECTBO3HAHHUS;

MemanpeoMenHbIx:

OBJIQJICHUE YMCHHUSMHU U HaBbIKAMH Pa3IMYHBIX BUJOB MMO3HABATEIBHOMN NCSITEIBHOCTH IS
M3YUYEHHS pa3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA,

NPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHHS (HAOJIIOICHHS, HAYYHOTO IKCIICPHUMEHTA) ISt
W3YYCHHS PA3JIMYHBIX CTOPOH €CTECTBCHHO-HAyYHOW KApTHUHBI MHpPA, C KOTOPBIMHU
BO3HHKAET HEOOXOIUMOCTh CTAIKUBATHCS B MPOPECCHOHATBHOMN cdepe;

YMEHHUE OIPEEIIATh eNU U 3a/1a41 JACSITEIbHOCTH, BBIOUPATh CPEIICTBA JIJISl MX JIOCTHKCHHUS
HAa MPaKTHKE;

YMEHHE WCIIOJIb30BaTh pa3IMYHbIe WCTOYHUKH IS TOJYYCHHUs ECTECTBEHHO-HAYYHOMH
UHQOpMAIIMK U OLCHMUBATh €€ JOCTOBEPHOCTH Ui JIOCTHIKCHUS TOCTABJICHHBIX IENCH U
3ajau;

npeomemmuuix:

cOPMUPOBAHHOCTH TPEJCTABICHHI O IEIOCTHOW COBPEMEHHOW €CTeCTBCHHO-HAYYHOU
KapTHHE MHpa, IPUPOJIE KaK CITUHOMN IEIOCTHON CHCTEME, B3aUMOCBSI3H YEJIOBEKA, TPUPOIBI
1 00IIIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHOM;

BJIAJICHUE 3HAHMSIMH O HaWOOJee BAXKHBIX OTKPBITHAX W JOCTH)KCHUSX B 00JacTu
€CTECTBO3HAHUS, MOBIHSBIIMX HA 3BOJIIOLHUIO IMPEJCTABICHUI O MPUPOJE, HA Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

c(OPMHPOBAHHOCTh YMCHHS MPUMCHSITH €CTECTBCHHO-HAy4YHBIC 3HAHUS JIUISI OOBSCHEHUS
OKpY)KAaIOIIMX  SIBJICHUH,  COXpPaHEHWS  3JI0pOBbs,  obOecriedyeHUss  0E30IacCHOCTH
KHU3HEACATCIBHOCTH,  OCPEKHOrO  OTHOIICHHMS K  NPHPOJC,  PAIMOHAIBHOTO
MIPUPOJIOTIONB30BAHHUS, @ TAKXKE BBITIOJHEHHUS POJIM TPAMOTHOTO MMOTPEOUTEIIS;
cOPMHUPOBAHHOCTH TPEICTABICHUI O HAyYHOM METOJIC TO3HAHMS MPHPOIBI U CPEICTBAX
W3yYCHHUsS MeramHupa, MakpoMHUpa W MHUKPOMHpA; BJIAJCHHE IPHEMaMH €CTECTBEHHO-
HAYYHBIX HAOJIOJICHUH, OIBITOB, MCCIICJAOBAHUN M OICHKHA JIOCTOBEPHOCTH MOJYYCHHBIX
pe3yIbTaTOB;

BJIaJICHHE MOHATHHHBIM allapaToM €CTECTBCHHBIX HAyK, MO3BOJIAIONIMM ITO3HABATh MHP,
y4acTBOBAaTh B JINCKYCCHUSX TI0 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCTIOIB30BATh PA3IUYHBIC
HUCTOYHUKHA UH(POPMAIIUH JUIS TOATOTOBKHA COOCTBEHHBIX PabOT, KPUTHUECKU OTHOCHTHCS K
coobmenussMm CMU, conepxanm HaydHY WHPOPMAIIHIO;

cOPMUPOBAHHOCTh YMEHHI TOHMUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOI'O 3HAHUS VIS
KQXJIOTO YEJIOBEKa HE3aBHCUMO OT €ro NpoecCHOHAIbHON JEATEIILHOCTH, pa3inyarh
(bakThl U OIIEHKH, CPABHUBATH OIEHOYHBIC BBIBOJIBI, BUJCTh MX CBS3b C KPUTEPHSIMH OILICHOK
Y CBSI3b KPUTEPHUEB C ONPEACICHHON CHCTEMON IIEHHOCTEH.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TUCHHUILUIMHBI U BU/bI Y4eOHOM padoThI
Konuuecmeso uacoe na oceoenue npoepammsi OUCYUNTUHBL

MakcumanbHOW yueOHOU Harpy3ku oOydvaromierocs 212 yacoB, B TOM 4ucIIe:
00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odydatomierocs 192 yacos;.

Bup y4eoHoii padoThI O0beMm yacoB
O0beM nporpaMmsl y4eOHOM AMCUMILINHBI, 212
U3 HUX:
Bo B3aumojeiicTBuH ¢ penogaBareiem, 192
8 MOM Huciue:
JIEKIUHU 88
nabopaTopHbIe PaOOTHI 36
MIPaKTUYECKHUE 3aHATHS 68
CEMUHAPCKUE 3aHATUS -
KypcoBas paboTa (IpoeKT) -
Koncynpranuu 20
CamocrosTenbHas paboTa -
IIpoMe:xxyTouHasi aTTecTanus
®opwma arrectanuu — JuddepeHmpoBanHslii 3auet, 3 cemecTp
2.2 TemaTn4ecKuii njia”
Buj yue6Hoii paGoTsl Koanuectn
0 4acoB
Brenenue 4
OU3BUKA
1.Mexanuka. 16
2.0OCHOBBI MOJIEKYJISIPHOM (PU3UKH U TEPMOJUHAMUKH. 14
3. OCHOBBI IEKTPOANHAMHUKH. 16
4. DneMeHThl KBAaHTOBON (PU3UKU 12
XUMUSA
5.X"MHYECKHE CBOMCTBA U MPEBPAIICHUS BEIECTB. 12
6. Heoprannueckue coeuHeHuUs. 14
18

7. OpraHu4ecKre COeTMHEHUSI.




8. X¥MUs 1 OpraHu3M YeJIOBeKa.

9. Bona. PactBopbl. 10
10. Xumuaeckue mporeccsl B atMocdepe. 8
BUOJIOI'UsA
11. O6mue npeacTaBiIeHUs O )KU3HU. 6
12. YueHue o KJeTkKe. 16
13. Opranusm. 16
14. Bu. 8
15.Okxocucremsl. 14
KoncyabTanuu 20

IIpome:xyTouHast arrecranus B ¢popMme IudpepeHnupoBanHoro 3auera

HUTOI'O:

212




Copepxanne o0yueHust

XapakTepHCTHKA OCHOBHBIX BH/IOB [1eAITEIbHOCTH CTY/IeHTOB (HA YPOBHe Y4eOHBIX JIeiiCTBHIA)

1

2

BBeaenue

Coaep:xkaHue yueOHOr0 MaTepuaJa.

Huctpykrax mo OT. EcTecTBo3HaHNE Kak cucTeMa Hayk o mpupoje. EcTrecTBeHHOHayuHas KapTuHa Mupa. ETMHCTBO 3aKOHOB
MPUPOJIBI M COCTaBa BelecTBa BO BceneHHO#. EcTeCcTBeHHO-HAYUHBIH METOJT MO3HAHMS M €r0 COCTABIISIONINE: HAOIOICHHUE,
WM3MEepeHwe, IKCIIePUMEHT, THIoTe3a. Pu3ndeckue, XUMUIECKHe, OMOJIOTHIECKUE SIBIICHUSI.

EctectBeHHbIe Hayku B mpodeccnoHambHOW AedaTenbHOCTH. OTKpHITHS B (U3UKE — OCHOBA IPOTpecca B TEXHUKE H
TEXHOJIOTHH MPOU3BOACTBA. [IpuMeHeHNe TOCTUKEHHI COBPEMEHHOW XHMHU B TYMaHUTAPHOU chepe AeATeITLHOCTH 00IIeCTBa.
JKuBast mprpoa Kak 00bEKT H3y4eHHs1 Ononorny. MeTobl HecieT0BaHsI )KUBOW MTPUPOJIBI B OMOIOTHH.

[Ipaktnueckoe 3anarue Nel.
«DusznuecKre, XUMHYECKHE, OMOJOTHYCCKUE ABICHUD).

PA3JAEJI 1. ®u3uka.

Tema 1. Mexanuka.

Conep:kanue y4eOHOro MaTepuaa.

CoBpemeHHas ¢puzndeckas KapTuHa Mupa. VIcTopus pa3BUTHS: MEXaHUYECKas, JIIEKTPOMArHUTHAs, KBAHTOBO-TIOJIEBas KapTHHA
mupa. Kunematuka. Mexanuueckoe nBmwkeHue. Cucrema otcuera. Tpaektopus aBwkeHus. Ilyte. Ilepememenue.
PaBHOMepHOE mnpsmonuHeiHoe aBuxeHHE. CKOpocTh. OTHOCHTENBHOCTh MEXAHUYECKOIO ABMXKEHUS. 3aKOH CIOXEHUS
ckopocteld. CpenHsisi CKOpOCTh NPU HEPAaBHOMEPHOM JIBHKEHUU. MIHOBEHHAs] CKOPOCTh. PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
nBIkeHne. Yckopenne. CBOOOAHOE MajieHue Tedl.

Juuamuka. Macca u cunia. Bzaumoseticteue Tei. 3akoHbl quHaMuKu. CHIIBI B IPUPOJIE. 3aKOH BCEMHUPHOTO TATOTEHUSL.
3aKkoHbI cOXpaHEHUs1 B MexaHuke. Mmynbc Tena. 3aKOH COXpaHEHHs UMITyJbca. PeakThBHOE ABMXKeHHE. MexaHuueckas
paborta. MomHocTs. Mexanuueckas sHeprus. Kunernueckas sHeprus. Kunernueckas sneprus u padora. IlorennmansHas
SHEprus B TPaBUTALMOHHOM I10JIe. 3aKOH COXpaHEHHS MOJTHOW MEXaHWYEeCKON IHEPTUH.

Mexanndeckue kojeOaHus v BOJHEL. Mexanndeckue konebanus. MastHuk. BHenmHue cunbl. BHyTpenHue cunbl. CBOOOIHBIE U
BBIHYXJICHHBIE KoseOaHus. Mexanndeckue BoJHEL. [lonepednas u npoonpHas BoiaHA. JIJTMHA ¥ CKOPOCTH BOJIHEL.

[Tpaxtuueckoe 3ansarue Ne2
«Cemunap mo teme 1. «MexaHuka»

Tema 2. OCHOBBI MOJIEKYJISIPHOMH
(pM3MKH U TEPMOIUHAMHUKH.

Copaepxanne yueOHOr0 MaTepHaJa.

MornekynspHas puznka. AToOMHCTHYECKasT TEOpUsl CTPOSHUsI BemecTBa. HaONI0ieHHsT U OMBITHI, MTOJITBEPXKIAIOIINE aTOMHO-
MOJIEKYJISIPHOE CTpOEHME BellecTBa. Macchl M pa3Mepbl Mojekyn. OTHocuTenbHas MOJIEKYJsIpHas (WIM aTOMHas) macca,
KoiuuecTBO BemiectBa. Momb. IlocTosHHas Asoragpo. MomsipHas Macca. TeruioBoe JBMKEHHE YacTHUI] BEILECTBA.
BbpoyHnoBckoe nBwxkeHue. MpeanbHblil rasz. Temmeparypa Kak Mepa CpeaHE KMHETHYECKOW SHEPrUH 4YacTHIl. YPaBHEHUE
COCTOSIHHS MI€ThHOTO Ta3a. Mojens kuakocTu. [loBepxHOCTHOE HaTsDKeHHE W cMaunBaHue. Kpucrammyeckue n aMopHbIe
BELIECCTBA.

Tepmoaunamuka. Buyrpennss sHeprus. Pabora u Temioornaua kak crnocoOsl U3MEHEHUs BHyTpeHHeH sHepruu. [1epBblii 3akoH
TepMOAMHAMUKH. TeroBble MAIMHBI M UX IPUMEHEHHE.




[IpakTnueckoe 3ansTe Ne3.
«Ompenenenne MOJIEKYISIPHOI MacChl BEIECTBAY

[Ipaxtraeckoe 3anstue Ned. (1 gac)
Brruncnenne konuyecTBa BEIIECTRA.

[IpaxTnueckoe 3ansTe Ne5.
Cemunap 1o teMe 2 «OCHOBBI MOJIEKYJISIPHON (PU3UKH ¥ TEPMOIMHAMUKI.

Tema 3.0CHOBBI
JIEKTPOAHHAMHUKH.

Conaeprxanue yuedOHOro MaTepuaJa.

OnexTtpocTtatuka. B3aumozeiicTBue 3apssKeHHBIX Tell. ODJIEKTpUUYECKUH 3apsii. 3aKOH COXpPaHEHHs 3JEKTPUUYECKOro 3apsija.
3akoH KynoHa. DnekTpocTaTH4ECKOE MOJIe, €r0 OCHOBHBIE XAPAaKTEPUCTUKH MU CBSI3b MEXAYy HUMHU. [lOCTOSIHHBIA TOK.
[loctosHHBIN 31ekTpudeckuii Tok. Cuia ToKa, HamlpshkeHHE, 3JIEKTpUYecKoe compoTuBieHue. 3akoH Oma Juid ydacTka
3IEKTPUYECKON 1enu. MarauTHoe nosie. MarHuTHOE I0JI€ U €10 OCHOBHBIE XapaKTEPUCTUKHU. J[eficTBHE MarHUTHOIO IIOJI Ha
NPOBOJHUK C TOKOM. 3aKkoH Ammepa. DJIeKTpOJABUraTeNb. SIBICHHE AIEKTPOMArHUTHOW HHAYKIUH. DIEKTPOMAarHUTHBIE
KosieOaHus 1 BoaHbI. CBET Kak 3JeKTPOMarHuTHas BojHa. MHTepdepeHus u tudpakuus cBera.

Ontuka. 3aKoHbI OTpaXKeHHUs U ITperomiieHus cBeTa. JIunssl. [locTpoeHne n3o0pakeHuil.

[IpaxTnueckoe 3ansTre Neb.
«CTpoeHue aTomMay.

[Ipaktuueckoe 3anarue Ne7.
«Mzyuenne naTepdepeHnn U 1ndpakiuy CBETay.

TeMma 4. Di1eMeHTbI KBAHTOBOM
puzukn.

Conep:xanue yueOHOro MaTepuasa.

KanTtoBeie cBoiicTBa cBeta. KBanToBas rumnoresa [lnanka. ®ortosnekrpuuecknii 3¢ dexr.dusnka aroma. Monenu cTpoeHus
atoma. OnbIT Pesepdopra.

du3nKa aTOMHOTO sIpa U AJIeMEeHTapHbIX yacTul. CocTaB M CTPOEHUE aTOMHOTO SIpa.

PagnoaxkTuBHOCTE. PagroakTHBHBIC H3JIyUeHHS M X BO3ACHCTBHE HA )KHUBbIC OPTaHU3MBI.

[TpakTuueckoe 3ansatue Ne§. (14)
«CemuHap 1o teme 4. J1eMEeHTbl KBaHTOBOW (DU3HKI.

Konrtponbnas padota Nel mo pazneny «Puznkar.

PA3JAEJI 2. Xumus.

Tema 5. XumMunueckne cBOMCTBA U
npeBpalleHns BellecTB.

Conep:xanue yueOHOro Marepuasa.

OcHOBHBIC TIOHATHS ¥ 3aKOHBI XumuH. [Ipeamer xumun. BemectBo. AToM. Mosekymna. XUMHYECKH 3JIeMEHT U (JOPMBI €To
cymectBoBaHus. [IpocThie U ClIOKHBIC BELIECTBA.

[Tepuonnueckuii 3axon u [lepuoauyeckas cucrtema xumuueckux aneMentoB J[. . MenaeneeBa. Otkpritue [lepuoguueckoro
3akoHa. Ilepmogudeckas cucreMa XMMHYECKUX 3JIEMEHTOB. 3HaueHwne [lepuogudeckoro 3akoHa u Ileproanyueckoil CHCTEMBI
xuMudeckux eMenToB J[.M.MenneneeBa Jyis pa3BUTHS HAYKU ¥ IOHUMAHUS XUMHUYIECKON KapTHHBI MUPA.




Crpoenue BemiectBa. KoBaneHTHasi CBs3b: HemoJisipHas U moisgpHas. MonHas cBs3b. KaTuoHwsl u aHuoHBl. MeTtaminueckas
cBs3b. BomopoaHas cBsI3b.

Xumuyeckue peakiuu. [IoHATHE 0 XUMHYECKON peakiuu. TUIbl XUMUYECKUX peakiuii. CKOPOCTh peakiuu u (akTophl, OT
KOTOPBIX OHA 3aBHUCHT.

[Ipaxtrueckoe 3ansTre Ne.9
«BrnusiHUE pa3nuYHbBIX (HAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITHI».

[IpaxTnueckoe 3anstue NelO.
«XUMHYECKHE PEAKIIUI.

Tema 6. Heoprannueckue
coeTHEeHN .

Conaeprxanue yue0HOro MaTepuaJa.

Teopus DaexrponuTudeckor aucconmanuid. OCHOBHBIE TOJNOXKEHMS. KHCIOTBI, OCHOBaHMS, COJHM KaK JJICKTPOIHUTHI.
Knaccudukaiys HeopraHH4eCKHX COeIMHEHHMH U MX cBOCTBA. OKCHIBI, KHCIOTHI, OCHOBAHMUsA, COau. [loHATHE O THAPOIN3E
coneii. Cpefla BOJHBIX PaCTBOPOB COJICH: KUCasi, HEHTpanpHas, menodHas. Bogoponusrit mokaszarens pH pactsopa. [Ipocteie
BEIleCTBA M WX CBOMcTBa. MeTtammel. O0mme Qu3mdyeckne W XUMHYSCKHE CBOWCTBA MeTautoB. Hemeramiel. Bakneirme
COEIMHEeHHSI METAJJIOB M HEMETAJNIOB B MMPUPOJIC U XO3THCTBEHHOMN ICATEIHPHOCTH YEIIOBEKA.

IIpakTrueckoe 3anarue Nell.
HcnpiTaHne pacTBOPOB COJIEH HHAUKATOPAMED).

[Ipaktuueckoe 3anarue Ne 12.
«Cemunap «Heopranndyeckue BelecTBay.

Tema 7. Opranudeckue
coeIMHeH U .

Conep:xanue yueOHOro MarepuaJa.

OCHOBHBIE TOJIOKEHUSI TEOPUU CTPOCHHUS OPraHUYEeCKUX COeJMHEeHUN. MHOrooOpa3ue opraHMYecKuX coenuHeHuid. [lonaTue
nzomepuu. Yrneojopoabl. IlpelnenbHble W HENpeAesbHbIE YIIIEBOAOpOAbl. Peakuuss mnonumepusauuu. [lpuponanbie
HWCTOYHUKHU YIJIEBOJOPOJAOB. YTIIEBOJAOPOJAbl KaK OCHOBA MEXKAYHAPOJHOTO COTPYAHUYECTBA W BAXKHEWUIIWHA HCTOUYHHUK
tdhopmupoBanus Oromxera PD. Kucnoponconepxkamue opranmdeckue BeriecTBa. [lpencTaBuUTenu KHCIOPOCOIEPKAIIAX
OpPTaHUYECKUX COEIWHEHMI: METHUJIOBBIN M 3THUJIOBBIM CIIUPTHI, TIUIEPUH, YKCYCHAsI KUCIOTA. JKUPBI KaK CIIOXKHBIE d(DUPHL.
YrneBonbl: IIF0OK03a, KpaxMall, MeJUTFNIo3a. A30TCo/iepKalllie OpraHndecKie CoOeTnHEeHU. AMUHBI, aMUHOKHUCIIOTBI, OEIKU.
Crpoenue u 6uosoruueckas GyHkius oenkos. [Tonmumepsl. [lnactMacchbl 1 BosiokHa. [IoHATHE 0 TUIACTMACCaX U XMMUYECKUX
BoJIoKHaX. HatypasbHble, CHHTETUYECKME U UCKYCCTBEHHBIE BOJIOKHA.

[IpakTuueckoe 3anstue Nel3.
«XUMHYECKHE CBOWCTBA KHCIOPOICOAEPIKAIINX OPIraHUYECKUX COSAMHEHHI.

[IpakTnueckoe 3ansatue Ne 14.
«O3HakoMmyieHHe ¢ Komtekuei «Ilmactmacce», «BotokHay.

[IpakTnueckoe 3anstue Ne 15.
«Cemunap «OpraHuueckue BeIIecTBay.

Tema 8. Xumus n opranusm
4yeJ0BeKa.

Conep:xanue yueOHOro MaTepuasa.

XUMHUYEeCKHEe DJIEMEHTHI B OpraHu3MeE 4YCJIOBCKA. OpI‘aHI/IT-IeCKI/Ie U HCOPraHU4YCCKHE BCHICCTBA. OCHOBHBIE KM3HEHHO
H€06XO,I[I/IMI)IC COCOMHCHUA ! 66J'IKI/I, YIJICBO/JbI, KHUPbI, BUTAMUHLI. YFJ'ICBO,I[I)I — TJIaBHBIA MCTOYHUK OHCPIun OpraHu3ma.




Pounb xupoB B opranunsme. XoJECTEPHUH U €ro POJIb B 3I0POBhE YeiIOBeKa. MUHEpaIbHBIC BEIIECTBA B MPOIYKTAaX MHUTAHUS,
nnieBbie no6aBku. COaTaHCHPOBAHHOE MMUTAHHE.

Tema 9. Bona. PacTBopbl.

Copaeprxanue yueOHOro MaTepuaJa.

Boma. ®usuyeckue W XMMHYECKHE CBOWCTBa BoAbl. PacTtBopbl. PacTBopuMOCTH BemecTB. [IpuroroiieHHe pacTBOPOB.
Konunentparnusi. MaccoBast 10yisi paCTBOPEHHOTO BeleCcTBa B pacTBope. Perenue 3agau. Boansie pecypesl 3eminu. McTounuku
3arpsisHeHus BoJIbl. OUMCTKA U MOATOTOBKA BOJEIL.

[Ipaxtraeckoe 3ansaTre Nel6. «OmeHKa KauyecTBa BOJBD).

Tema 10. XuMunuyeckue npoueccobl
B aTmocdepe.

Conep:xanue yueOHOro MaTepuasa.

Bozmyx. CocraB u cBoiicTBa Bo3myxa. ATMocdepa U KIIrMaT. 3arpsizHeHue atMocdepsl 1 ero nctouHuku. [locmencTust
3arpsi3HEHHs aTMOC(EPHOTo BO3AYXA.

KontponbHas pabota 1o pazaeny 2 «XuMHsD»

PA3JIEJI 3. Buosorus.

Tema. 11. O01mue
NpeICcTABJIEHU O JKM3HMU.

Conep:xanue yueOHOro MaTepuasa.

JKusas nmpupoaa kak 00bEeKT H3y4deHus ononorud.. JKu3Hb, ee CBOWCTBA. Y POBHU OPTaHU3AIINH, IIPOUCXOKICHUE
pa3HO00pa3Ke KU3HM.

[IpakTnueckoe 3anstre Nel7. AHanu3 1 OLleHKA PA3IMYHBIX THIIOTE3 MPOUCXOXKIACHUS KU3HU.

Tema 12. YueHue 0 KJIeTKe.

Copaepxanne yueOHOr0 MaTepHaJa.

Uctopuss wmzyuenus kieTkd. OCHOBHBIE TIOJIOXKEHHUSI KIeTOUYHOW Teopun. KieTka — CTPYKTYpHO-(YHKIMOHAIbHAS
(anemenTtapHast) enuHuma ku3HH. CTpoeHue KiIeTKH. [IpokapHOoTBl M 3YKapHOThl — HHU3IIHWE W BBICIINE KIIETOYHBIE
opranu3mbl. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI KJIETKM 3ykapuorT. Kierounoe sapo. DyHkuus szgpa: XpaHEHHE,
BOCIIPOM3BEACHUE U Iepeaaya HacIeACTBEHHON MH(OpMannu, peryisiuus XUMUIeCKOl aKTHUBHOCTH KieTKH. buonornueckoe
3HaYeHHE XMMUYECKHUX 3/eMeHToB. Heopranuyeckue BemecTBa B cOCTaBe KiIeTKH. Poib BOJBI Kak pacTBOPUTENSI 1 OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEH Cpeibl OPraHu3MOB. YTIIEBOJIbI U JIMMUBI B KileTKe. CTPYKTypa U OHOJIOrniecKrue QyHKIH OEITKOB.
CtpoeHune HyKJI€OTHIOB U CTpyKTypa nonunykieotTuaabix nened JJTHK n PHK, AT®. Bupycs! u 6akrepuodaru. Heknerounoe
CTpOCHUE, U3HCHHBIA IMKII W €r0 3aBUCHMOCTh OT KIIETOYHBIX (OpM KHU3HH. Bupyckl — B030ymutenn HHQEKIIUOHHBIX
3a0oneBaHuil; moHATHE 00 OHKOBHpYycax. OOMeEH BemecTB U npeBpaiieHue sHeprun. [lorstre o metabonmsme. Tunsl nuTanus
XKHUBBIX OpraHu3MoB. [Inactuueckuii 0OMeH. JHepreTHUeCKUii 0OMEH.

Hacnencreennas madopmanus u peanuzanus ee B KieTke. | eHetnueckass uHpopmauus. ['enernueckuit kox. CTpykrypa u
(YHKITMH XpOMOCOM. AYTOCOMBI H MTOJIOBBIE XPOMOCOMBI.

[IpakTnueckoe 3ansTre Nel§.
«CpaBHEHHE CTPOCHHUS KIETOK PACTEHUH M KHBOTHBIX.» (34)




[IpaxTnueckoe 3anstue Nel9.
«DyHKIIH KIETKM» (3 1)

Tema 13. Opranusm.

Coaep:xkaHue yueOHOr0 MaTepuaJa.

Opranmsm — eauHoe 1enoe. MHorooOpasue opranu3mMoB. OOMEH BEUISCTBOM M JHEPrUei ¢ OKpYXKaIOIIeH cpenod Kak
HEOOXOIUMOE YCIIOBHE CYIIIECTBOBAHUS KHUBBIX CHCTEM.
CriocoOHOCTh K CaMOBOCIIPOM3BEICHHUIO — OJIHA M3 OCHOBHBIX OCOOCHHOCTEH JKUBBIX OPraHW3MOB. JleleHue KIIeTKH —

OCHOBA POCTa, Pa3BUTHUS U Pa3MHOKEHHsI Opranu3MoB. becrnonoe pazmuokenne. [1o10Bo# nporecc 1 moIoBoe pa3MHOKEHHE.
O1m1010TBOPEHUE, €T0 OMOJIOTHISCKOE 3HAUCHHE.

[lonsatne 00 wWHAMBHAYaIbHOM (OHTOTEHE3), SMOpPHOHATBHOM (3MOpHUOTEHE3) H MOCTIMOPHMOHAILHOM pa3BUTHU.
WnpuBuayansHOe pa3BUTHE YEIOBEKA M €r0 BO3MOXKHBIC HAPYILICHHSI.

OOmue mpeAcTaBIeHNUs O HACIEACTBEHHOCTH M M3MEHUYMBOCTH. | eHeTHYecKast TepMUHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH
HacienoBanus. HacnenoBanme mnpu3HakoB y dYenoBeka. IlomoBble xpomocombl. CHEIUICHHOE € IOJOM HacjeJOBaHHE.
Hacnencreennsie 00e3HN YeI0BEKa, MX MPUYUHEI U podrrakTika. COBpeMEHHbIE PEICTABICHHS O TeHE ¥ TeHOME.
I'eneTnueckre 3aKOHOMEPHOCTH M3MeHUMBOCTH. Kimaccudukanus GopM M3MeHUYMBOCTU. BimsHue MyTareHOB Ha OpraHu3M
qeJIoBeKa.

[Ipeamer, 3amaun U METOABI CENEKUMU. |'€HeTHUYeCKHEe 3aKOHOMEpHOCTH cenekuuu. Yuenue H.M. BaBunoBa o meHTpax
MHOT000pa3usi ¥ MPOUCXOKICHUSI KyJIbTYPHBIX pacTeHUI. BHOTEXHOIOT NS, €e JOCTHKEHHS, IEPCIIEKTHBEI Pa3BUTHSI.

[Ipaktuueckoe 3anarue Ne20.
«OpranusM Kak equHoe Ie10e».

Tema 14.Bun.

Copepxanne yueOHOr0 MaTepHaJa.

DBOIOIMOHHAS TEOPHS U €€ POJIb B (DOPMHUPOBAHUU COBPEMEHHOHN €CTECTBEHHO-HAYYHOW KapTUHBI Mupa. Bun, ero kpurepuu.
[Monynsauus Kak CTPYKTypHas enuHuIa Buja u 3Bomtonuu. CuHrermdeckas Teopus sBomoruu (CTD). [IBwxymue Cuibl
3BOJIIOLIMHU B cooTBeTcTBUU ¢ CTO.

Pesynprarer 3Bomrormn. CoxpaHeHHE MHOTO00pa3us BHJIIOB KaK OCHOBAa YCTOWYHMBOTO pa3BUTHS Ouocdepsl. [lpudmHb
BBEIMHUpaHUs BUIOB. bruonoruueckuii mporpecc u OMOIOTHYECKH perpecc.

['unoTe3s! MPOUCXOXKICHHS KU3HU. Y CJIOKHEHHE KUBBIX OPraHU3MOB Ha 3eMJIe B

MPOIIECCEe ABOINIONMU. AHTPOINOTEHE3 M €r0 3aKOHOMEPHOCTH. JloKa3zaTelbCcTBa pOJICTBA YENOBEKA C MIICKOMHTAIOUIIMH
JKUBOTHBIMH. ODKOJIOTHYECKHE (DAaKTOPBl aHTPOIMOTeHe3a: YCIOXKHEHHE MOIYISIUOHHON CTPYKTYpBl BHJA, H3TOTOBICHHE
OpyIuil Tpyna, Mepexol OT PaCTUTEIHFHOTO K CMEIIaHHOMY THITYy MTUTaHHS, UCTIOJIb30BaHue OTHS. [losiBJIeHNe MBICTUTEIHHON
JIEATEIbHOCTH U WICHOPa3AeabHOM peun. IIponcxox1eHne 4enoBeUecKHX pac.

[Ipaktuueckoe 3anarue Ne2 1.
«9Bomonus. Kpurepun Buga».

Tema 15.9Ko0ocHCTEMBI.

Conep:xanue yueOHOro MaTepuasa.

[Ipeamer 1 33724 SKOJIOTHH: yUeHHE 00 HKOJIOTHUYECKHX (pakTopax, yueHue 0 cooOIIecTBax OpraHu3MoB, yueHue o ouocdepe.
DKkojoruueckue GakTopbl, 0COOCHHOCTH UX BO3ICUCTBUS. DKOJIIOTUYECKas XapakTepucTuka Bua. [loHsTHe 00 3KOIOTrHYecKux
cucremax. llenu nuranus, Tpoduyeckue ypoBHU. broreorieHo3 kak s3kocuctema. buocdepa — riobdbanbHas SKocUCTEMA.




VYuenue B. U. Bepraackoro o 6nocdepe. Pons sxuBbix opranuzmoB B 6uoctepe. buomacca. buonornueckuii KpyroBopot (Ha
MIpUMepe KpyroBopoTa yriepoaa). OCHOBHEIE HaIlpaBieHHUs BO3/IEHCTBHS deoBeka Ha Onocdepy. Tpancopmartus
€CTECTBEHHBIX DKOJIOTHUECKHX cucTeM. OcOOEHHOCTH arpo3KochcTeM (arporeH030B).

[IpaxTnueckoe 3anstue Ne22.
«AHanu3 1 OLIEHKa IOCJIEACTBUIN COOCTBEHHON AEATEILHOCTH B OKPYKAIOLIEH Cpese, II100anbHbIX 3KOJIOTHUYECKUX IpodJieM U
MyTEN UX PELICHUS.

JAunddepennupoBanHblii 324éT




3. YCJOBUS PEAJIU3AIIMU ITPOTPAMMBI YYEBHOM JTACIHUILIAHBI

3.1. lois peajqu3auuu NporpaMmMbl Y4eOHOM TMCHUIIMHBI IOJIKHBI ObITh NIPE1YCMOTPEHBI CJeAylnue
crenuaJbHble MOMeIleHNs:
Peanu3anus mporpaMmbl JUCHHUILTHHBI «EcTecTBO3HAaHUE)» TPeOyeT HaIMIus yueOHOro KabuHeTa.
O0opynoBanue yueOHOH ayAUTOPHN:

— T0CaJ0YHBbIe MeCTa MO KoIn4uecTBy cTyneHToB (30 mecr);

— pabouee MecTO MperoaBaTes;

— JIeMOHCTpPALMOHHBIN CTO;

— KOMIUIEKTBI y4eOHO-HATJISAHBIX TOCOOUH 10 pa3jienam IUCIUTUIHHEI;

— yueOHO-MeToauueckuii koMiieke «EctecTBo3Hanuey, paboyas mporpamma, KajJieHJapHo-

TEMaTHUYECCKUHM IIJIaH;

— OubnmoTeuyHbIi GOHI.
TexHuyeckue cpeacTBa 00yueHus, B T. 4. AyAMOBU3YyaIbHbIEC, KOMIIBIOTEPHbIE U TEIEKOMMYHHUKAIIMOHHbIE;
KOMIIBIOTEP C JIMIICH3UOHHBIM MPOTrpaMMHBIM 00eCIiedeHUEM, IIPUHTEP, TEIEBU30p, MEAUAILIEED.
3.2. UndopmamuonHoe odecriedeHne peaju3alii MPOrpaMmabl.
3.2.1. IleyaTHble U3TAHUS.

OcHOBHbBIE HICTOYHUKH JINTEPATYPbI.
1. Caenko O.E. EcrectBo3nanue: yuedbnoe nocodue/ O.E. Caenko, T.I1. Tpymuna, O.B. ApytionsH. — 7-¢
u3nanue., crep. — M.: KHOPVYC, 2019. — 363 c.- (CIIO).
JlonoJIHUTEe/IbHbIE HCTOYHHKH.

1.ImutpueBa B.®. ®usuka i npodeccuii U crenuaabHOCTEH TEXHHUYECKOro mpoduuist : yueOHUK IJis
CTYICHTOB YUpEXJCHUU cpeaHero mnpodeccruoHanbHoro obpazoBanus / B.D. JIMuTpueBa; peleH3eHT
M.B.bornanosga. - 6-e u3z.,crep. - M. : Akagemusi, 2019. - 448 c.
2. I'abpuenan O.C. Xumus ang npodeccuil U cnenuasbHOCTEH TEXHUYECKOro mpoduiid : Y4eOHUK s
CTYICHTOB yUpekJIeHHi cpennero npodeccuonansHoro oopazoBanus / O.C. 'abpuensu, U.I'. OctpoymoB;
Pem. D.P.Kexapcaesa; Pen. 11.b.KoBanesa. - 5-e uza.,crep. - M. : Akanemus, 2017. - 280c.
3.Koncrantunos B.M. buonoruss nns npodeccuii M crneuuaabHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
Hay4qHOTO mpodusiet : YueOHUK I CTYJACHTOB YUPEKACHUN CPeTHETr0 MPo(ecCHOHATBEHOTO 00pa3oBaHus /
B.M. Koncrantunos, A.I'. Pezanos, E.O. ®aneesa; [Tox pen. B.M.Koncrantunona; Perr. I[1.M.CkBop1ios. -
2-e w3n.,crep. - M. : Axkagemus, 2016. - 320c.

3.2.2. DJeKTpOHHbIe N3AaHNUA (3JIEKTPOHHbIE Pecypchl)
1. http://college.ru/;

http://www.physicon.ru/;
http://ru.wikipedia.org;
http://www fizika.ru/;

http://fcior.edu.rub (®enepanbHplii 11eHTP HHGOPMAIIMOHHO-00PAa30BaTEIBHBIX PECYPCOB).
http://dic.academic.ru (Axkanemux. CiioBapu ¥ SHIMKJIOTETUH).
http://www.booksgid.com/science (Books Gid. DnexrporHas 6ubanorexa).
http://window.edu.ru (Enunoe okHO 10oCTyma K 00pa3oBaTebHBIM pecypcam).

10. www.hemi.wallst.ru (O06pa3oBarenbHbIN CANT ISl LIKOJIBHUKOB «XUMHUS»).

11. www.alhimikov.net (O6pa3oBarenbHbII CalT ISl HIKOJILHUKOB).

12. https://sites.google.com/site/himulacom (O6pa3oBaTeNbHBIN CAUT: XUMYJIIS)

13. www.chem.msu.su (31ekTpoHHass 6UOINOTEKA IO XUMUU).

14. www.Biology.asvu.ru (Bcs 6uonorus. CoBpemeHHasi OMoorusi, CTaTbi, HOBOCTH, OMOIMOTEKA).

15. www.window.edu.ru/window (EnuHoe okHO AgocTyna Kk oOpa3oBaTenbHBIM pecypcam MHTepHeTa o
OHMOJIOTHH).

16. http://school.holm.ru/predmet/bio/ IlIxonsHbIi Mup: buonorus

2
3
4
5. http://lib.uni-dubna.ru (bubnmnoreuynas cucrema «YHuBepcuteT «/[yOHay).
6
7
8
9
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http://college.ru/
http://www.physicon.ru/
http://ru.wikipedia.org;/
http://www.fizika.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM TUCIUTLIMHBI
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Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHHSsI, YCBOCHHbIE 3HAHWS)

@®opMbI U MeTO/IbI KOHTPOJISAA M OLIEeHKH
pe3yJabTaToB 00y4eHHsl

c(OpPMUPOBAHHOCTH MPEACTABICHUI O IIEIIOCTHOI
COBPEMEHHOM €CTECTBEHHO-HAay4YHON KapTHHE MHUpa,

Texymuit KOHTPOJIb (TECTUPOBAHKUE, YCTHBIA U
MUCHMEHHBIN OIIPOC, TOKJIA, COOOLICHUE, OTYET).

OpUpoJe KaK EIMHOW WEJIOCTHOW  cucreMme, | DopmMan3oBaHHOE HAOIIOACHUE 32 IEATEIILHOCTHIO
B3aMIMOCBSI3M YEJIOBEKa, MPHUPOABI M OOIIECTBa, | 00ydJaroIIEerocs.
MIPOCTPAHCTBEHHO-BPEMEHHBIX MacmTabax | DKCIepTHas OLIEHKA 0 KPUTEPUIM
Bcenennoi; Judzauer
BJaJICHUEC 3HaHUSAMH O  Hauboyiee  BaXHBIX | TeKymuit KOHTPOJIb (TECTHPOBAHUE, YCTHBIN U
OTKPBITUSX W JIOCTHXKCHHMSX B OOJACTH | MUCHMEHHBIN OMPOC). DKCIEPTHAS OlCHKA 110
€CTeCTBO3HAHMS, TOBIHSBIIMX HAa  SBOJIIOLHUIO | KPUTEPHUSIM
MPEJCTAaBICHUN O MPHUPOJIC, HA Pa3BUTHE TEXHUKU u | DopMan30BaHHOE HAOIIOACHUE 32 ICATCILHOCTHIO
TEXHOJIOTUH; o0yyJarorerocs.
DKcIepTHas OleHKa COICPIKaHMs OTBETOB
oOyuarolierocs.
Hud3zauer

c(hOpMHUPOBAHHOCTH YMEHHUS MPUMEHSTh
€CTECTBCHHO-HAY4YHbIE 3HAHUA JJIs OOBSCHEHUS
OKpY>KalOIIUX SBJICHUW, COXPAHEHUSA 3J0pPOBbS,

obecrieueHuss 0E30MACHOCTH  KU3HEICITEIBHOCTH,
OepeXHOr0 OTHOILICHUS K MPUPOJIE, PAllMOHAIBHOTO
HPUPOJIONOIB30BAHUS, @ TAKIKE BBIIOIHECHUS POJIH
rpaMOTHOTO IOTPEOUTEIS;

Texyuuit KOHTPOJIb (YCTHBIM U MUChMEHHBIN
OIIpOC, MPAKTUKOOPUEHTUPOBAHHOE 3aJIaHUE,
JOKJIa/1, COOOIIEeHre, OTUET).

DKcIepTHas OLEHKA 110 KPUTEPUsIM
Texyiuii KOHTPOJIb (TECTUPOBAHUE, JOMAIIIHHUE
HaOJII0IEHUS U UCCIIEI0BAHMSI, OTYET).
dopmann3oBaHHOE HAOIIOIEHHUE 3a
UCIIOJIb30BaHUEM 3HAHUHN U yMEHUIl B
NPaKTUYECKOH J1eATETbHOCTH.

DKcrepTHas OLIEHKA [0 KPUTEPHUSIM
Jud3sauer

C(l)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAy4YHOM
MCTOAC MO3HAHUA MPUPOJALI U CPCACTBAX U3YUCHUA
MEramMupa, MakpoMupa W MHUKpOMHUpA, BIJIAACHUC
npueMamMun C€CTCCTBCHHO-HAYYHBIX Ha6J'IIO}IeHI/If/'I,
OIIBITOB, I/ICCHCJIOBaHI/II\/'I U OLCHKU JOCTOBCPHOCTHU
IMMOJIYYCHHBIX PE3YJIbTATOB,

Texymuii KOHTPOJIb (YCTHBIM U TUCbMEHHBIN
OTIPOC, JIOKJIAJl, COOOIIEHHE, OTYET).
dopmann3oBaHHOE HAOIIOIEHUE 3a JeSTEIbHOCTHIO
oOyuarolerocs npy BbIMOJHEHUH PAKTUYECKOTO
3a/laHusl.

DKcrepTHas OLEHKa CO/IepKaHus BbIIIOJTHEHHON
IPAKTUYECKOT0 3aJaHUs C STAJIOHHBIM.
DKcnepTHas OLlEHKa CO/Iep KaHus BBIBOJIA C
STAJIOHHBIM.

BJI/ICHUE MOHSITUMHBIM amnmnapaToM €eCTECTBEHHBIX
HayK, O3BOJIIOIMM [103HAaBaTh MUP, y4acTBOBATH B
JUCKYCCHUAX [0 €CTECTBEHHO-HAYYHBIM BOIIpOCaM,
UCMOJIb30BATh PA3IMUHbIe UCTOUHUKU HH(DOpMAIUH
JUI. TIOATOTOBKU COOCTBEHHBIX padOT, KPUTUYECKU
OTHOCUTBhCS K coobmenussMm CMMU, coxpepkammm
Hay4YHYI0 HHPOPMAIHIO;

Texyiuit KOHTPOJIb (TECTUPOBAHKE, YCTHBIN U
NUCbMEHHBIN OIPOC, JOKJIa/, COOOIIEHUE, OTUET).
dopmann30BaHHOE HAOIIOIEHUE 3a HABBIKAMHU
HCIIONb30BaHUs MIHTEpHET pecypcoB U Ip.
HACTOYHHUKOB.

OKcnepTHas OLIEHKA 10 KPUTEPHUAIM

nudzayer

c(hOpMHUPOBAHHOCTh YMEHUI MOHUMATh 3HAYUMOCTH
eCTeCTBeHHO-Hay‘-IHOFO 3HAHUA JJISL KaxXa10oro
YeloBeKa HE3aBUCUMO OT €ro mnpodeccruoHaIbHON
JCATCIIBHOCTH, pa3m/1anL q)aKTI)I 158 OLICHKU,
CPaBHUBATH OILIEHOYHbIE BBIBOJIbI, BUIETh UX CBS3b C
KpI/ITepI/ISIMI/I OLCHOK nu CBsI3b KpI/ITepI/IeB C
ONPEACIEHHON CUCTEMON LIEHHOCTEH.

Texyiuit KOHTPOJIb (TECTUPOBAHKE, YCTHBIN U
MMCBMEHHBIN OTPOC, TOKIIAT, COOOIICHHUE, OTUET).
®dopmain30BaHHOE HAOIIOICHHUE 32 YMEHUSIMH
KPUTHYECKH OCMBICIINBATH MOJy4YEeHHbIE
pe3yabTaTHI.

Hud3zauer.
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KonTposib 1 onieHka pe3ynbratoB ocBoeHus auciuiinabl OYJ[.07 EcTecTBO3HaHME OCYIIECTBIISIETCSA B XO/I€
TEKYIIET0 KOHTPOJII WHIWBUIYaTbHBIX 00pa30BATENbHBIX TOCTHIKEHHUH, MPOMEKYTOYHOH U HUTOTOBOU
aTTeCTallHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH W MPOMEXKYTOYHAs AaTTECTAlMsl OOy4YaroUIMXCS B COOTBETCTBUU C
tpeboBanusiMu PI'OC CIIO mo cnemmanbHocTH  38.02.01 DxoHOMHMKA M OyXxrajTrepckuii yder (Imo
0TpacjsAM) sl aTTeCTallMi OOYYAIOIIMXCS HA COOTBETCTBUE UX TMEPCOHATBHBIX JOCTHKCHHHN MOITATHBIM
TpeOOBaHUSAM aJaNTHPOBAHHOW 00pa30BaTEIBLHON MPOrpaMMbl CO3MAIOTCS (DOHIBI OIEHOYHBIX CPEJICTB,
MO3BOJISIFOIINAE OIEHUTh YMEHUS, 3HAHUS, NPAKTHUYECKUW OmbIT U copmupoBaHHBIC ((HopMHpyeMbIe)
KOMITETEHIIUH.
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