DHTHAN TOCYIAPCTREHROI GRLECTHOMD 00DAS0BATENLROTD YHPEHIEHHA BRICIICTD O0PAI0BEHEA
Mocxorckoil 007aCTR « Y HEBEpCKTET u‘I;,tmzm -
NerrkapRHECKHT NPOMENINENH- T¥MAHHTAP Rt g

PAGOYAH TIPOTPAMMA YUEEHOH JHCITHTLTHHBL

OY .07 Ecrecrnoananne
HEREQHUE OUCHIRLTII B

IR.02.07 BaukoscKoe 2610
RO B GUMETORRINE CHEGULILROCMY (Mpodeccu)

Dopua ofiyvens
LYY HELH

AJOKYMEHT NOAnmMCcAH
QNEKTPOHHOW MOAMUCHIO

CepTtudukat: 255637FF99444C0D668082BAD493C311
Bnageneu: CaBenbesa Onbra NeHHagbeBHa
OenictBuTeneH: ¢ 29.11.2022 no 22.02.2024

q L opon _IIermyunu._ 20220 .




Pabosas  pporpavma yaedsoll ancouispHel paspaloTsEd Ha  ocHoBe  QeagpaieHoro
FOCY IAPCTRSHHOND ODPA30RITEIMHOM CTARAAPTA M0 CICHHATEHOCTH CPEIHCT0 Tptbecc HOBATLHOMD
obpasosanna 38.02.07 bankosBekoe 1em0, npsMep e nporpasmsl AnCUEIHHE cFCTeCTROSHAHRC

{perHeTpATMoIILE M 374 ot 23072015} ¢ vrouneriady DUAY «DHPOe or 2307200 7r. » rpebosanuii
DO cpegrero ofiuero ofpazoranma.

ADTOP PO pamys Bopoguna EAL npenoasiieis < //.s

Pabouan nporpavmMa nepey TRePHACHa T2 IACeTEnHH UHKToDOH MeTograeckol (ipeismerniii)
EOMHCCHH  eCTeCTBeNIO-MAVIHULIX H MYMAIHTAPITEN THCIHILTHH

HMporosoo saceaaana Nelot «3 1w apryera 2020r,

[lpencegarens uﬂwlqgﬂﬁ_ MELOIHHECKOH [RPeMeTHO ) KOMBCCHE
Gopenwra EA, - A _ ———

-

COrTACOBAHO

r
Fam. pupertopa durmuana mo ¥ M - I;ZLJ"#{* Adercanapona M.D.

«i|n aervera 2020 r.

Pyiowyperean GnbnnoTemol cHoTEML ) - Posanosa M.H.




COJEPKAHUE

1. ITacmopt pa6oueii nporpaMMbl JMCUUILINHBI

1.1. IlosicHuTENBEHAA 3aIICKA

1.2. O0mas xapakTepucTuka yaeOHON TUCIUIUINHBI «EcTecTBO3HAHMEY
1.3. MecTo y4eOHON AUCITUTUIMHBI B Y4€OHOM TIIaHE

1.4. Pe3ynpTaThl OCBOCHUS Y4€OHON JAUCIUTIITUHBI

2. CTpyKTypa u coaep:KaHue TUCHHILINHBI

2.1. Coneprxanue y4eOHON TUCITUTIITMHBI

2.2. TemaTuueckui 1j1aH

3. YcaoBus peanuzanuu padoueil MporpaMMsbl JMCHHIIIHHBI

4. KOHTpOJIb H OIICHKA PE3YJAbTATOB OCBOCHUA NTUCHUIIJIHHDBI



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

1.1. [losicHuTeIbHASA 3aNUCKA

Pabouas mporpamMma IUCHMIUIMHBI SIBJISIETCS YacThIO OCHOBHOHM 00pa30BaTENbHOW MPOrpaMMbI
¢dunuana «JIITKapUHO» TOCYIAapCTBEHHOrO yHUBepcuTeTa «JlyOoHa» mo cnenuanpHocTH 38.02.01
JKOHOMHKA U OyXraJrepckuii yder (110 0Tpac/sim).

[Tporpamma obieoOpa3zoBaTeIbHON yueOHOM TUCIMILTHHBI «EcTecTBO3HaHME) MpeIHa3HauYeHa JIJIs
M3YyUYEHHS €CTECTBO3HAHUSA B MPO(PECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMSIX, PEATH3YIOLIIX
00pa3oBaTeNbHYI0 MPOrpaMMy CPEIHEro OoO0mero oOpa3oBaHMs B IpElEiaX OCBOCHHS OCHOBHOU
obpazoBarensHoi mporpammbl CIIO (OOIT CITO) Ha 6a3e 0CHOBHOTO 0O0IeT0 00pa3oBaHMsI, TPU
MOJITOTOBKE CIEIIMAIMCTOB CPETHETO 3BCHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii ®PI'OC cpemgnero ooOmEero oOpa3oBaHUSA,
NPEIBSBISIEMBIX K CTPYKTYpE, COJCPKAHHUI0O M pe3yJbTaTaM OCBOCHHS YYEOHOH IMCIUIUINHBI
«EctecTBO3HaHME», B COOTBETCTBHM C PEeKOMEHIAIMSIMU IO OpraHU3alMy IMOJYyYCHHS CPEIHEr0
obmiero oOpa3oBaHHMsl B Ipeneinax OCBOCHUS 00Opa30BaTENbHBIX IMPOTPAMM  CPEIIHETO
npodeccnoHaTbHOTO 00pa3oBaHus Ha 0a3¢ OCHOBHOIO 00IIero 00pa3oBaHus ¢ YIeTOM TPESOOBAHHIA
(benepanbHBIX TOCYAaPCTBEHHBIX 00Pa30BaTENIbHBIX CTAHIAPTOB M TOJIy4aeMOW MPOQecCuu Win
CHEIUAIBbHOCTH  cpefaHero  mnpodeccuoHanbHOTO  oOpa3zoBanust  (mucbMo  JlemaprameHta
rOCYJapCTBCHHOM MOJUTUKH B cepe MOoAroToBKH padounx kaapoB u 10 MunobGpuayku Poccun
ot 17.03.2015 Ne 06-259), ¢ yuetom IIpumepHOii OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl CPETHETO
obmero  obpa3zoBaHusi, OIOOpPEHHON pemieHHeM  ¢eaepalbHOro  y4eOHO-METOANYECKOTrOo
00BeIMHEHUS 10 0011IeMy 00pa3zoBaHuto (TIpoToko oT 28 uroHs 2016 1. Ne 2/16-3).

Coneprxanue mporpamMMbl «ECTECTBO3HAHUE) HANIPABIICHO HA TIOCTHYKCHUE CIICIYIOIIUX IeJIei:

® OCBOCHHME 3HAaHUH O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpa M METOoJax
€CTECTBCHHBIX HayK;

® 3HaKOMCTBO C Hau0OoJiee BAKHBIMU UICSIMHU U IOCTUKCHUSIMHU €CTECTBO3HAHUS, OKA3aBIIMMU
OTIpEeIeIIAIONIEee BIUSHIE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

® OBJIQJICHUE YMCHUSMHU MPHUMEHATh TOJYYCHHBbIC 3HAHHUA JJIS OOBSICHEHUS SIBICHHUU
OKpY)XalIllero  MHpa,  BOCHPUATHUS  WHGOpPMAIMM  €CTECTBEHHO-HAy4yHOTO U
poheCCHOHATTFHO 3HAYUMOTO COJICPKAHUS;

® Da3BUTHE WHTEIUICKTYaJbHBIX, TBOPYECKUX CIIOCOOHOCTEH M KPUTHUECKOTO MBINUICHUS B
XOJIc TPOBEICHHUS TPOCTCHINNX WCCICAOBAHUM, aHaIW3a SBICHWHA, BOCIPHUATHI U
WHTEPIPETAINN €CTECTBEHHO-HAYYHOU HHPOPMAIINH;

e BOCMUTaHHUE yOEKIEHHOCTH B BOZMOKHOCTH MTO3HAHUS 3aKOHHOM IPUPOIBI M UCTIONB30BaAHUS
JTOCTHDKEHUIH ©CTECTBEHHBIX HAyK JIJIS PA3BUTHUS IIMBHJIM3AIlMA W TIOBBINICHHUS KauyecTBa
KU3HH,

® T[pPUMEHEHHE ECTECTBEHHO-HAYYHBIX 3HAHMA B MNPOPECCHOHANBHON NEATENbHOCTH U
MIOBCETHEBHOM JKU3HU /715 oOecrieueHust 0€30MaCHOCTH JKU3HEACATEIbHOCTH;

® TPAMOTHOTO UCIIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHIA,

®  OXpAaHBI 3/I0POBbSI, OKPYKAIOIIEH CPEIbI.

B mporpammy BKJIIOUEHO COJIep)KaHHME, HANpaBICHHOE Ha (OPMUPOBAaHHE Y CTYICHTOB
KOMIIETeHIN I, HeoO0XoauMbIX 11 kadecTBeHHOTOo ocBoeHust OOII CITO Ha 6a3e 0CHOBHOTO 00IIEro
o0pa3oBaHMsl C TMOJIy4€HHEM cpelHero oOmero oOpa3oBaHUS; NPOTpaMMbl IOATOTOBKU
cnenuanucToB cpeanero 3seHa (IIIICC3).

[IporpamMma yuebHON AucuUIIINHBI «EcTeCTBO3HAHME) SIBISIETCSI OCHOBOM /AJIsl pa3paboTKH pabodmx
mporpaMM, B KOTOpBHIX TMpodeccrnoHalbHbIe 00pa3oBaTelIbHbIE OpPraHU3aAIUH, pPEaTU3YIOIINE
o0pa3oBaTeNbHYIO IIporpamMmy cpeaHero obmero oopasoanus B npeaenax ocsoenust OOIT CITO Ha
6a3ze ocHOBHOro oOmiero oOpa30BaHUsS, YTOYHSAIOT COJIEpXKaHME YYeOHOro Marepuana,
MOCTIEIOBATEIPHOCTh €T0 HM3YYCHHUs, pachpefesieHne Y4YeOHBIX YacoB, TEMaTHKy pedepaToB
(TOKJIZI0B), MHIMBUAYAIBHBIX MPOCKTOB, BHUJBI CAMOCTOSTENBHBIX pPA0OT C y4eTOM Crenupuku
MIPOTPaMM MOJTOTOBKH CHEIHAIMCTOB CPETHETO 3BEHA, OCBAUBAEMOH CITECITHATEHOCTH.



[IporpaMma MOXXET HCIONB30BaTbCAd JIPYTUMH  MPO(dEeCcCHOHATBHBIMU  00pa30BaTEeIbHBIMU
OpraHU3alMAIMH, PEATU3YIONUMA 00pa30BaTEIbLHYIO TPOrPAMMY CPEIHETO OOIIero 0Opa3oBaHUs B
npejenax OCBOSHHsS OCHOBHOW MpodeccuoHanbHOM oOpasoBarenbHoi mporpammbl CIIO Ha 6aze
ocHOBHOT0 0611ero oopazosanus (IITICC3).

1.2. O0masi XapakTepUCcTHKA Y4eOHOi TMCUMILUIHHBI «O01ecTBO3HAHUE)

EcrecTBOo3HaHME — HayKa O SIBIEHHUAX M 3aKoHax MNpupoisl. COBpEMEHHOE €CTECTBO3HAHME
BKJIFOYA€T MHO>KECTBO €CTECTBEHHO-HAYUHBIX OTpaciieil, U3 KOTOPbIX Hanboee BaXKHbIMU SIBJISIOTCS
¢uzuka, xumust u Ouonorus. OHO OXBATHIBAECT IIMPOKUN CIIEKTP BOIIPOCOB O Pa3zHOOOpa3HBIX
CBOHCTBaX 0OBEKTOB IPUPO/IbI, KOTOPbIE MOKHO pacCMaTpUBaTh KaK €NHOE 1IEIIO0E.
EcrecTBeHHO-HayuHBIC 3HAHHSI, OCHOBAHHBIC HA HUX TEXHOJIOTHH (DOPMUPYIOT HOBBII 00pa3 KU3HHU.
BbicokooOpa3zoBaHHbII 4YelOBEK HE MOXKET AMCTAaHLIMPOBATHCS OT (DyHIAMEHTaNbHBIX 3HAHUH 00
OKpY>KaloIlleM MHpE, HE PUCKYS OKa3aThCsl OSCIIOMOIIHBIM B MPO(GECCHOHATBHON IEATEIbHOCTH.
JIroboe nepcrneKTUBHOE HANpaBlIEHUE AEATENBHOCTH YeJOBEKa IPSAMO WJIM KOCBEHHO CBS3aHO C
HOBOW MarepHalibHON 0a30i W HOBBIMU TEXHOJOTHSIMH, W 3HAHUE HMX ECTECTBEHHO-HAYyYHOM
CYIIHOCTH — 3aKOH yclexa. EcTecTBo3HaHMEe — HEOTbeMJIeMas COCTABIAIONIAS KYJIbTYpBI:
OTIpeIeIIsisi MUPOBO33PEHHE YETIOBEKA, OHO TPOHHUKAET U B TYMAaHUTAPHYIO C(epy, U B OOIECTBEHHYIO
KU3Hb. PallnoHaIbHBIN €CTeCTBEHHO-HAayUHBIN METO/I, CQOPMHUPOBABIIMICS B paMKaX €CTECTBEHHbIX
HayK, o0pa3yeT eCTeCTBEHHO-HAYYHYIO0 KapTHHY MHpa, HeKoe 00pa3Ho-puiocodckoe 00o0eHHe
HAaYYHbIX 3HAHUM.

OCHOBY €CTECTBO3HAHHUSI MPEICTABIsAECT (PM3MKA — HayKa O MPHPOJE, M3ydaromas Hauboee
Ba)XKHbIE SIBJICHUS, 3aKOHbI W CBOIHCTBa MaTepHaJbHOIO MHpa. B Qusuke ycraHaBIMBarOTCS
YHUBEpPCaJIbHbIE 3aKOHBI, CIIPABEAIUBOCTh KOTOPBIX MTOATBEPKIAETCS HE TOJIBKO B 36MHBIX YCIOBUSX
U B OKOJIO3€MHBIX IPOCTPAHCTBaX, HO M BO Bcel BceneHHoW. B sToM 3akiouaercs oavH U3
CYLIECTBEHHbIX NIPU3HAKOB (PM3HUKH KaK (QyHIaMEHTaIbHON HayKu. PU3MKa 3aHUMaeT 0co00e MECTO
CpeAM €CTECTBEHHBIX HayK, IO3TOMY €€ MPUHATO CYMTATh JIUJEPOM €CTECTBO3HAHHUS.
EcTecTBO3HAaHME Kak HayKa O SBJICHUSAX M 3aKOHAX MPUPO/bI BKIIOYAET TAKXKE OJHY U3 BaKHEHUIINX
oTpaciei — XuMHU. XMMHUSI — HayKa O BEILIECTBAX, UX COCTaBEe, CTPOCHUH, CBOMCTBAX, MIPOLIECCAX
IIPEBPALICHMS], UCTIOIb30BAaHUM 3aKOHOB XMMUU B ITPAKTUUECKON JEATEIHOCTH JIFOJEH, B CO3JaHUU
HOBBIX MaT€pHaJIOB.

Buosnorusa — cocraBHasg 4acTb €CTECTBO3HAHMA. JTO Hayka O KMBOM mpupoje. OHa u3ydaer
pacTUTENbHBIN, )KUBOTHBIA MHUp M YEJIOBEKAa, MCIIOJB3Ysl KaK COOCTBEHHbIE METO/BI, TAK U METO/IbI
JIpYTUX HayK, B YacTHOCTU (U3MKH, XMMHUHM W MaTeMaTUKH: HAOJIIOJEHHs, HKCIEPUMEHTHI,
HCCIIEIOBAHMSI C TTOMOIIBIO CBETOBOI'O U AJIEKTPOHHOI'O MUKPOCKOMA, 00pabOTKY CTaTUCTHUYECKUX
JaHHBIX METOJAAMM MAaTEeMaTH4EeCKOW CTAaTUCTHKU U JAp. buosiorus BBIABISET 3aKOHOMEPHOCTH,
MIPUCYILIME KU3HU BO BCEX €€ MPOSIBIEHUSIX, B TOM YHUCIIe OOMEH BEILIECTB, POCT, pa3MHOXKEHHUE,
HACJIEICTBEHHOCTh, N3MEHYMBOCTD, IBOJIIOLIMIO U JIP.

B mnpodeccronanbHbIX 00pa30BaTENbHBIX OPraHU3ALUAX, PEATU3YIOIUX 00pa30oBaTeIbHYIO
porpaMMmy cpeanero oduero oopasosanus B npenenax ocsoeHus: OOII CITO na 6a3ze 0ocHOBHOTO
obmiero oOpa3oBaHMs, M3y4aeTCsl MHTErpUpOBaHHAs ydeOHas aucuuiuinHa «EcrecTBo3HaHUEY,
BKJIIOUAIOIIAsl TPU paszfesna, o0Jaaiaone OTHOCUTENIBHON CaMOCTOSTEIbHOCTBIO U IETOCTHOCTBIO
— «@Puzukay, «Xumus», «buomorus» — UYTO HE HapyllaeT NPUBBIUHYIO JOTMKY E€CTECTBEHHO-
Hay4yHOT0 00pa30BaHUs CTYJIEHTOB.

ITpu ocBoenun cneunanbHocteil CIIO commanbHO-25KOHOMUYECKOTO U T'yMaHUTapHOTo npoduien
po¢eCCHOHAIBHOTO 00pa30BaHMs €CTECTBO3HAHNE N3yvaeTcs Ha 6a3oBoM ypoBHe DPI'OC cpennero
o0111ero 00pazoBaHMs ¢ yYETOM CIEIU(PHUKN OCBAaMBAEMON CHIEIIMATBLHOCTH.

OTO BBIpaXKAeTCsl B COJAEPKAHUM OOyuU€HUs, KOJMYECTBE YacOB, BBIICISEMBIX Ha HU3y4EHUE
OTAENBHBIX TEM IPOTrpPaMMBbl, TNIyOWHE HX OCBOCHHS OOYYalOUIMMHCSA, OOBEME WU XapakTepe
MPAKTUYECKHUX 3aHATUH, BUIaX BHEAYAUTOPHON CaMOCTOSITENIbHON pabOThl CTY/IEHTOB.

B npouecce peanuzanuu conepkanus yueOHOM AUCIUIITUHBI «ECTECTBO3HAHUE) 3HAYMMO U3Y4YEHHE
paznena «Du3uka», KOTOPbIA BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUI 00 OKpy)Karoliem



MHpe. DTOT pa3ziel SBISETCS CHCTEMOOOPa3YIOIUM JUIs IPYTUX Pa3lesioOB Y4eOHOH TUCLIUTLIUHEI,
MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE COZCPIKAHUS KypCOB XHMUHU M OMOJIOTHH.

[lpu wm3yueHun ydeOHOrO MaTepHana MO XUMHH M OHOJOTMH IeliecOO0pa3HO aKIEHTUPOBATh
BHUMaHHE O0yYarOIUXCs Ha JKU3HEHHO BaXKHBIX O0OBEKTaX MPHUPOJBI U OPraHU3ME YeoBeKa. DTO
runpocdepa, atmochepa u Ouochepa, KOTOpble PaCCMATPUBAIOTCS C TOYKH 3PEHUS XUMHUYECKUX
COCTAaBOB U CBOWCTB, UX 3HAUCHHUS JUISI XKHU3HEIEATSILHOCTH JIFOJICH, 9TO COJCpKaHUE, OCBEIAIOIICEe
pOJIb BOKHEHIIMX XUMHYECKUX DJIEMCHTOB B OpPraHM3Me 4YeJOBEKa, BOMPOCHI OXPaHbI 3I0POBBS,
npodWIAKTUKNA 3a00JICBAaHUN W BPEIHBIX TPUBBIUCK, MOCICICTBUI H3MEHEHUS Cpelbl OOWUTaHHS
YeJIOBEKA IS YEI0BEUYECKOM [IMBUIIN3ALIAH.

3aMeTHOE MECTO B COJCpKAHUU y4eOHOW IUCIMILIMHBI 3aHMMAaeT Y4eOHBIH MaTepHall, He TOJBKO
(GOpPMUPYIOLIHI ECTECTBEHHO-HAYYHYI0 KapTHHY MHUpa Yy CTYIEHTOB, HO W PAaCKpBIBAIOIINI
MPAaKTUYECKOE 3HAYCHHE E€CTECTBEHHO-HAy4YHBIX 3HAHMA BO BCeX cdepax >KU3HU COBPEMEHHOIO
o01ecTBa, B TOM 4HCJI€ B TYMaHUTapHOH cdepe.

B nenom yuebHas nqucnuruinHa « EcTecTBO3HAHHMEY, B COJCPKAHUU KOTOPOH BEAYIIIUM KOMITOHEHTOM
SBJSIFOTCS. Hay4YHbIC 3HAHMS W HAyYHbIE METOJbl II03HAHUS, MO3BOJISIET CHOPMHUPOBATH Y
00yYaroIuXxcs MEeJ0CTHYIO €CTECTBEHHO-HAYYHYIO KAPTHHY MHPA, TPOOYIUTh Y HUX IMOIIOHAIEHO-
[ICHHOCTHOE OTHOIICHUE K H3y4aeMOMY MaTepHally, TOTOBHOCTb K BBIOOPY ACHCTBHI OIPEICICHHOM
HAIPaBJICHHOCTH, YMCHHUE KPUTUYCCKH OLICHUBATh CBOM U UY)KUE JICHCTBHSI M TTOCTYIIKH.
WuTterprpoBaHHOE CoAepKaHue yueOHON TUCIUILTHHBI TO3BOJISCT MPEIoaBaTe IsIM (PU3HKH, XUMUH
1 OMOJIOTUM COBMECTHO OPraHM30BaTh H3yYCHUE €CTECTBO3HAHUS, HCIIOB3YsI MMCIONIUECS YaCTHBIC
METOJIMKH MPETIOIaBaHus MPEIMETa.

Nzyuenune oOmeoOpa3oBaTenbHON y4eOHON IUCHMILIMHBI «ECTEeCTBO3HAaHWE» 3aBepIIaeTCs
nojaBeneHueM uTorop B (opme muddepeHMpoBaHHOTO 3a4eTa B paMKaxX IMMPOMEKYTOYHON
arrectanuu cryneHToB B mporecce ocBoeHus OOIl CIIO ¢ mosiydeHHeM CpeaHero OOIIero
obpazosanus (ITIICC3).

1.3. MecTo AUCHMILIAHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl
JlucrmrinHa — BXOAMT B 0O0IIEOOpa3oBaTeNbHBIA  IUKI M OTHOCHUTCS K  0a30BBIM
0011e00pa3oBaTeIHbHBIM JUCIHILTHNHAM.

1.4. PesyabTaThl 0OCBOCHMA YU4eOHOM 1M CHHUIIIMHBI
OcBoenne conepxkaHus ydyeOHOM aucuuruHbl «EcTecTBO3HaHME» 00€CHeuMBaeT JOCTHIKEHHUE
CTYJEHTAMH CJEIYIOIINX pe3yJIbTaTOB:

® JIUYHOCMHDBIX:

— YCTOMYMBBIM MHTEpeC K UCTOPUM M JOCTHXKEHUSAM B OOJIACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOP/IOCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTh K MPOJOJDKEHHIO OOpa30BaHMs, MOBBIIIEHUIO KBaIM(UKALUU B H30paHHOMN
npodeccnoHabHOM JEsITEeNTbHOCTH C MCIOJb30BAaHUEM 3HAHMHM B 00JIACTH €CTECTBEHHBIX
HayK;

— 0OBEKTHBHOE OCO3HAHME 3HAUYMMOCTH KOMIIETEHLHH B 0OJAacTH €CTECTBEHHBIX HAyK JUIs
YeJoBeKa U OOlIecTBa, YMEHHE HCIOJIb30BaTh TEXHOJIOTMYECKHE JOCTHXKEHHMS B 00JacTh
(bU3KUKN, XUMUHU, OMOJIOTHH /1711 OBBILIEHHS] COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHS B
BbIOpaHHOM MpoecCHOHATLHON 1eATEIbHOCTH;

— yMEHHE NMPOAHAIU3UPOBATh TEXHOTEHHBIE TIOCIEACTBUS ISl OKpYXKalolle cpebl, ObITOBOI
U IPOM3BOJICTBEHHOM AESTEIbHOCTH YEIIOBEKA;

— TOTOBHOCTb CaMOCTOSITENIbHO NOObIBaTh HOBBIE JJi C€Osl €CTECTBEHHO-HAyYHBIE 3HAHUS C
UCIOJIb30BAHUEM IS ATOTO TOCTYIHBIX UCTOYHUKOB HH(OpMAaIi;

— yMEHHE YIpaBJIsTh CBOEH MO3HABATEIbHOMN JI€ATEIbHOCTHIO, IPOBOJIUTH CAMOOLIEHKY YPOBHSI
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO PAa3BUTHS;

— yMEHHE BBICTPAUBATh KOHCTPYKTUBHbIE B3aMOOTHOLICHHS] B KOMaH/IE 10 PEIIEHUI0 00IINX
3aJa4 B 00JIaCTH €CTECTBO3HAHMS;

* MemanpeomMemHyIxX:



OBJIAACHUC YMCHHAMU U HABbIKaAMU PA3JIMYHBIX BUIOB MMO3HABATCILHOU JACATCIIbHOCTH OJId
M3YYEHHUS Pa3HbIX CTOPOH OKPY)KAIOIIEr0 €CTECTBEHHOTO MUPA;

MPUMCHCHUC OCHOBHBLIX MCTOHOB IMO3HAHUA (Ha6JIIO,Z[€HI/ISI, HAay4YHOI'O 3KCH€pI/IMeHTa) JIIsL
M3YYEHHUSI Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, C KOTOPHIMUA BO3HUKAET
HEO0OXOIMMOCTh CTAIKUBATHCS B MPOPECCHOHAIBHOMN cdepe;

YMEHHE ONpeessaTh LeJu U 3a7a4u JesTeIbHOCTH, BHIOMPATh CPEJCTBA AJISl UX TOCTHXKEHUS
HAa MPaKTHKE;

YMEHHE HCIOIb30BaTh Pa3IMYHble WCTOYHUKU JUISl TOJNYYEHHs] €CTECTBEHHO-HAYyYHOU
nH(OpPMALIUM U OIEHUBATh €€ JOCTOBEPHOCTH MJIS JIOCTHIKEHHUS IMOCTABIICHHBIX IEJeH U
3azauy;

npeomemmuuvix:

c(OPMUPOBAHHOCTh MPEJICTABICHUNA O LEIOCTHOM COBPEMEHHOW €CTEeCTBEHHO-HAy4YHOM
KapTUHE MHpA, IPUPOJIE KaK €AMHOMN LIEJIOCTHOM CUCTEME, B3aUMOCBSI3H YEJI0BEKa, IPUPOIbI
1 o011ecTBa, MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciTtabax BeeneHHOI;

BJIaACHUC 3HAHUAIMHU O Hamboee BaXKHBIX OTKPBITHAX HW HOOCTHXXCHUAX B obactu
€CTECTBO3HAHHUS, MOBJIMSBIIMX Ha SBOJIOLUIO IPEICTaBICHUM O MpHUpOJie, HAa pPa3BUTHE
TEXHUKHU U TGXHOHOFI/If/'I;

c(OpPMUPOBAHHOCTh YMEHHS NMPUMEHSITh €CTECTBEHHO-HAYYHBIC 3HAHUS AL OOBICHEHUS
OKpYXKAalOIIMX  SIBJICHUH, COXpaHEHWS  3J0pOBBbs, obOecredyeHUs  OE30macHOCTH
KHU3HECACATCIIbHOCTH, 6epe>KH0r0 OTHOLICHUA K npuponae, panroHaJIbHOI'O
MIPUPOIONOIB30BaHUS, & TAK)KE BBITIOJHEHHS POJIM TPAMOTHOTO MOTPEeOUTENS;
c(OPMHPOBAHHOCTH MPEJCTABICHUI O HAYYHOM METOJIE MO3HAHHS MPUPOJIBI U CPEICTBAX
M3Y4YEeHUS MeraMupa, MaKpoMUpa 1 MUKPOMHUPA; BIIaJICHUE PUEMaMH €CTECTBEHHO-HAYYHBIX
HaOJIIOACHNH, OTIBITOB, MCCIIEIOBAHUN M OIICHKH JJOCTOBEPHOCTH MOJTYYSHHBIX PE3YJIbTaTOB;
BIIaJICHUE TOHSATHUIHBIM alapaToM €CTECTBEHHBIX HAyK, MO3BOJISIIOIIMM I03HABATh MHP,
Y4acTBOBATh B JUCKYCCUAX IO €CTCCTBCHHO-HAYYHBIM BOIIPOCaM, UCIIOJIB30BATh PA3JIMYHBIC
WMCTOYHUKUA UHGOPMAIUU JIJISl IOATOTOBKH COOCTBEHHBIX PabOT, KpUTHUECKH OTHOCUTHCS K
coobmenussMm CMU, coneprkaiuM HaydHYIO HHPOPMAITUIO;

c(hOpMUPOBAHHOCTh YMEHUN TOHHWMATh 3HAYMMOCTh E€CTECTBEHHO-HAYYHOTO 3HAHHS IS
Ka)KJI0TO Y€JI0BEKa HE3aBUCUMO OT €ro PO eCCHOHATBHOMN JIeATENbHOCTH, PA3INYaTh (DaKThl
U OLIEHKH, CPABHHUBATh OLICHOYHbIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHSMHU OLIEHOK U CBSI3b
KPUTEPHUEB C ONPENEICHHON CUCTEMOM LIECHHOCTEM.



2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI M CUMIIVIMHBI M BUABI Y4eOHO# padoThI

Konuuecmeso uacos na oceoenue npoepammol OUCYUnIuHbl

MaxkcumanbHOR yueOHON Harpy3ku oOyvaromerocs: 108 4acos, B TOM 4ncie:
00s13aTeIbHON ayJUTOPHON yueOHOM Harpy3ku oOyuaromierocsi 108 gacos.

Buj yueOHoit padoThI O0bem yacoB
O0bem nporpaMmMbl y4eOHOI JMCIUIIJIMHBI, 108
U3 HUX:
Bo B3aumopeiicTBIH ¢ IpenogasareJiem, 108
8 Mmom uucine:
JIEKIIUU 54
nabopaTtopHbIe padOThI -
IIPAKTUYECKUE 3aHATUS 44

CCMHHAPCKHUEC 3aHATUSA -

KypcoBas paboTa (IIpoeKT) -

Koncynpranun 10

CamocrosTenbHas padoTa -

IIpomekyTouHas aTTecTanms
®opwma arrecrauuu — uddeperunpoBanublii 3a4eT, 2 ceMecTp

2.2 TemaTu4ecKu miaaH

Buj y4yeOHoii padoThl Konaunyecrs

0 4acoB
2

Brenenue
OU3UKA
1.Mexanuka. 6
2.0OCHOBBI MONIEKYJISIPHON (PU3UKU U TEPMOTUHAMUKH. 8
3. OCHOBBI JIEKTPOIUHAMUKH. 8
4. DneMeHThl KBaHTOBON (DU3UKHU 6
XUMUA

5.XUMHUYECKME CBOMCTBA U MPEBPALLECHUS BELIECTB. 8
6. Heoprannueckue coeTMHEHUS. 9
7. OpraH4ecKue COCTUHEHUS. 12
8. XMMHsI 1 OPTaHHU3M YeJIOBEKa. 2




9. Bona. PacTtBopbl.

10. Xumudeckue mporeccsl B atmocdepe. 3
BUOJIOTUA
11. OGuue npencTaBaeHUs O KU3HU. 4
12. YueHue o KieTke. 8
13. Opranusm. 8
14. Bug. 4
15.9xocucremsl. 6
Koncynpsranuun 10

IIpomeskyTounas arrecrtauus B gopme ludPpepeHunpoBaHHoro 3auera

NUTOI'O:

108




Coaepxxanue o0y4yeHust

XapakTepuCTHKA OCHOBHBIX BU/IOB IeATEIbHOCTH CTYIEHTOB (HA YPOBHE Y4eOHBIX JeiCTBHII)

1

2

BBeaenue

Conep:xaHue yueOHOro MaTepuaJa.

Huctpyxrax mo OT. EcTtecTBo3HaHUE Kak cucTeMa Hayk o mpupoje. EctectBeHHOHay4Hast KapTuHA Mupa. EAMHCTBO 3aKOHOB
MIPUPOJIBI U COCTaBa BellecTBa BO BceneHHO#. EcTeCTBEHHO-HAYUHBIM METOJ MO3HAHMS M €r0 COCTABIISIONINE: HAOI0ICHHUE,
M3MEpeHHe, IKCIIEPUMEHT, THITOTe3a. DU3NIECKIe, XUMUIECKIE, OMOIOTHIECKUE SIBIICHUSI.

EctectBenHbIe Hayku B mpoeccnoHaIbHON eATelbHOCTH. OTKPHITHSA B (PH3HKE — OCHOBA MTPOTPECCa B TEXHUKE U TEXHOJIOTHH
npou3BoAcTBa. [IprMeHeHne DOCTHXKEHUH COBPEMEHHON XMMHU B T'yMaHHUTapHOH cdepe nesTeNbHOCTH o0mecTBa. YKuBas
MIPHUPOJIA KaK 00BEKT H3ydeHHs OMoaoruu. MeTozpl MiccieT0BaHus JKUBOH MPUPOILI B OMOJIOTHHL.

IIpaktuueckoe 3anstue Nel.
«Du3nyecKre, XUMHUECKHE, OHOIOTHYCCKHE SIBICHUD.

PA3JAEJI 1. ®u3uka.

Tema 1. Mexanuka.

Cojep:kaHue y4eOHOr0 MaTepuaJa.

CoBpemeHHas (uzndeckas KapTuHa Mupa. VcTopus pa3BUTHS: MeXaHUYeCKast, JIEKTPOMArHUTHAS, KBAHTOBO-TIOJIEBast KApTHHA
mupa. Kunematuka. Mexanndeckoe npmwkenue. Cucrema orcueta. Tpaekropus asumxeHus. [Iyte. [lepememnienue. PaBaomepHoe
npsiMoJInHeHoe ABMKeHHE. CKOpocTh. OTHOCUTENBHOCTh MEXaHUUECKOTO JBHKEHUS. 3aKOH CIIOKEHHUs cKopocTel. CpenHsis
CKOPOCTb IIPH HEPABHOMEPHOM ABUKEHUU. MTHOBEHHAs! CKOPOCTh. PAaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE IBUKEHUE. Y CKOPEHHUE.
CBobOoHOE TTaieHne Ted.

Junamuka. Macca u cwia. Bzaumoneiictsue Ten. 3akoHbI TuHAMUKH. CHITBI B TIpUPO/Ie. 3aKOH BCEMUPHOTO TATOTCHHUS.
3aKoHBI cOXpaHeHus B MexaHuKke. imMmynbce Tena. 3akoH coxpaHeHUs UMITyJIbca. PeakTuBHOE ABMKEeHNE. MexaHndeckas paboTa.
MormHocTh. Mexanuueckas sHeprust. Kunerndeckast sneprusi. Kunernueckast sHeprus u padbota. [loreHumanbHas HEprus B
TPaBUTAI[IOHHOM IT0JIE. 3aKOH COXPAHEHHUs IOJTHONW MEXaHUYECKOH 3HEPTUH.

Mexannueckue koneOaHus v BOJHBL. Mexanndeckue konebanus. MastHuk. BHemrnue cuisl. BHyTpennaue cuibl. CBOOOIHBIE U
BEIHYXJICHHBIE KoseOaHusi. Mexanndeckue BosHEL. [lonepednas u npoonpHas BoaHA. J|JTMHA U CKOPOCTH BOJTHEI.

[Ipaktuueckoe 3ansatue Ne2
«Cemunap mo teme 1. «MexaHuka»

Tema 2. OCHOBBI MOJIEKYJISIPHOI
(pu3nKN U TEPMOTUHAMMKH.

Conep:xanue yueOHOro MaTepuasa.

MonekynsapHas ¢pu3znka. ATOMHCTHYECKass TEOPHsSI CTPOEHUS BemecTBa. HaOmroneHust W OMBITHI, MOATBEP)KIAIOIINE aTOMHO-
MOJIEKYJISIPHOE CTPOEHHE BellecTBa. Macchl M pa3Mepbl Monekys. OTHOCUTENbHAas MOJIEKyJsipHas (MM aTOMHas) macca,
KonnuecTBo BemecTBa. Mok, [TocTtosgnHas ABoraznpo. MosnsgpHas Macca. TeroBoe ABMKEHUE YaCTHIL BellecTBa. bpoyHoBckoe
nBwkeHne. MneanpHblil ra3. TemmepaTypa Kak Mepa CpeJHEHd KHHETUYECKOM SHEpPruM YacTULl. YPaBHEHHE COCTOSHUS
UIeanbHOro Ta3a. Mojenb xuakocTH. [loBepXHOCTHOE HAaTsHKeHHe U cMaunBanue. Kpucramimueckre 1 aMopQHbBIE BENIECTRA.
Tepmoaunamuka. BuyTpennss sHeprus. Pabora u Temiooraaya kak crnocoObl U3MEHEHHs BHyTpeHHeH sHepruu. [1epBblii 3aK0H
TepMOAMHAMHUKHY. TemnoBble MAIMHBI U MX IPUMEHEHHE.

ITpakTrueckoe 3ausTrue Ne3.




«Or[peﬂeneHHe MOHeKyJ’IﬂpHOﬁ MacCChI BEIICCTBa»

IIpaktrueckoe 3ansTre Ned.,
BrIunciieHre KOJIM4ecTBa BEIIEeCTRA.

IIpakTrueckoe 3anstue NeS.
Cemunap mo teme 2 «OCHOBBI MOJICKYJISIPHON (PU3UKH U TEPMOIUHAMUKI.

Tema 3.0CHOBBI
3JIEKTPOAUHAMHUKH.

Coaep:xanue yueOHOr0 MaTepuaJa.

OnekTpocTatuka. B3aumoseiicTere 3apsKeHHbIX TeNl. DIEKTPUUECKUH 3apsil. 3aKOH COXpPaHEHHUS AIEKTPUIECKOro 3apsaaa. 3aKoH
Kynona. DnexTpocTaTuueckoe Moje, ero OCHOBHBIE XapaKTEPUCTUKH U CBSI3b Mexay HUMU. [locTosHHBIN TOK. [locTOsSHHBIN
anekTpudeckuil Tok. Cuia ToKa, HanpsKEHUE, AIEKTPUYECKOE CONPOTUBIEHUE. 3aKoH OMa 1715l y4acTKa 3JIEKTPUYECKOM Lenu.
MarnuTtHOe nosie. MarHuTHOE I10JIE U €r0 OCHOBHBIE XAPAKTEPUCTUKH. JIEHCTBUE MAarHUTHOIO IIOJISI HA IIPOBOJHUK C TOKOM.
3akoH Amrepa. DIeKTpOABUTaTENb. SIBIIEHHE 2JICKTPOMATHUTHON MHIYKIMK. DJICKTPOMArHUTHBIE KolieOaHus 1 BoMHBI. CBeT
KaK 3JIeKTpoMarHuTHast BonHa. HTepdepenuus u audpakuus ceera.

OnTrka. 3aKOHBI OTpAXKEHU U TIpenoMieHus cBeta. JInasel. [locTpoenne n300paxeHHi.

IIpaxTrueckoe 3ansTue Neb.
«CtpoeHue aToMay.

IIpaktrueckoe 3ansatue Ne7.
«M3yuenne naTepdhepeHIN U TU(HPAKITIH CBETA.

TeMma 4. Di1eMeHTbI KBAHTOBOM
(pusuku.

Conep:xanue yueOHOro MmaTepuasa.

KsanroBbie cBoiicTBa cBeTa. KBanToBas rumnoresa [lnanka. ®otosnekrpudeckuii s dexr.dusuka aroma. Monenu cTpoeHus
atoma. OnbIT Pesepdopaa.

®u3nKa aTOMHOTO A/7Ipa U 3JIeMeHTapHbIX YacThll. CocTaB M CTPOEHUE aTOMHOTO S/1pa.

PangunoakTuBHOCTB. PagrioakTHBHBIE U3IyYEHHS U MX BO3JCHCTBUE HA KUBBIC OPraHNU3MBI.

[TpakTrueckoe 3ansTue Ne§.
«CemuHap 1o teme 4. D71eMeHThl KBAHTOBOH (PU3UKUY.

KontponbHas padora Nel no pazneny «Duzukay.

PA3JAEJI 2. Xumusi.

Tema 5. XumMnueckue cBocTBa U
NpeBPaLICHUs] BELeCTB.

Conep:xanue yueOHOro MaTepuasa.

OcHOBHBIE TIOHATHS U 3aKOHBI XuMuU. lIpeamer xumun. BemectBo. AToM. Monekyna. XuMHYECKUil 3JIeMEHT U ()OPMBI €ro
cymectBoBanwmsl. [IpocThie U CIIOKHBIC BEIIECTRA.

Ilepuoanueckuii 3axkoH u Ilepuonuueckas cucrtema xumuueckux sneMentoB J[. . MenaeneeBa. Otkpeitue [lepuonnueckoro
3akoHa. [lepuonuueckas cuctemMa XMMUYECKUX 3JIeMEHTOB. 3HaueHue [lepuonuyeckoro 3akoHa u llepuoanueckoid cuctembl
xuMudIeckux 35eMeHToB J[.M.MenneneeBa 1yist pa3BUTHS HAyKU M IOHUMAHUAS XUMHUYIECKON KapTHHBI MUpA.




Crpoenue Bemecta. KoBaneHTHas CBsI3b: HenosApHas u nossipHas. Mlonnas cBsa3s. KaTuoHbl u aHnoHBL. MeTtamindeckas CBsI3b.
Bonopoanas cBs3b.

Xumudeckue peakinuu. [loHSITHE 0 XUMHUYECKON peakinuu. Tumnbl XuMUYecKux peakiuii. CKOpoCTh peakiui U (akTopbl, OT
KOTOPBIX OHA 3aBUCHT.

[IpakTudaeckoe 3ansaTre Ne.9
«Brusiaue pazauyHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKUX PEaKITUI».

IIpaxTrueckoe 3anstue NelO.
«XUMHUYECKHE PeaKLIumy.

Tema 6. Heoprannueckue
coeTMHEeHN .

Coaep:xanue yueOHOr0 MaTepuaJia.

Teopus DnexTponuTudeckol aucconmanuu. OCHOBHBIE TOJIOKEHMs. KHCIOTBI, OCHOBaHMS, CONH KakK 3JEKTPOJIUTHI.
Knaccudukaliius HeOpraHMUeCKMX COeIUHEHUH U X CBOCTBA. OKCHIBI, KUCIOTHI, OCHOBaHU, coiu. [IoHsaTHEe O THApOIN3E
couieit. Cpenla BOJHBIX PACTBOPOB COJICH: KUCas, HEHTpanbHas, menodHas. Bogopoauerit mokaszarens pH pactBopa. [Ipocteie
BEIleCTBA M MX cBoWcTBa. Metaimiel. OOmme (GU3MYeCKHe W XUMHUYECKHE CBOWCTBa MeTaymioB. Hemertammsl. Baxuetime
COEJIMHEHVSI METAJJIOB ¥ HEMETAJIOB B IIPUPOJIC U XO3IHCTBEHHOM ICATEIHPHOCTH YEIIOBEKA.

[TpakTuueckoe 3ansatue Nell.
VcnpiTaHne pacTBOPOB COJICH MHANKATOPAMMIY.

[Ipaktuueckoe 3ausatue Ne 12.
«Cemunap «Heopranuueckue BemecTBay.

Tema 7. Opranndeckue
coeIMHeH U .

Coaepsxanue y4eO0HOro MaTepHaJia.

OCHOBHBIE TTOJIOKECHHUS TEOPUU CTPOCHHUS OPraHUYECKHX COeAMHEHUH. MHOrooOpa3ue opraHudecKux coenuHeHuid. [loHsTue
“30MepUH. YTIieBoiopoibl. [IpenenbHbie U HenpeIeabHbIE YTIEeBOA0PObl. Peakius nomumepusanuu. [IpupogHbie ICTOUHUKA
YIJICBOJIOPOIOB. YTIIEBOAOPObl KaK OCHOBAa MEXIYHAPOJIHOTO COTPYIHHUYECTBA U BaKHEUIIMH MCTOYHUK (HOPMHUPOBAHUS
oromkera P®. Kucnopoaconepxamuye opraHndeckre BemiecTBa. lIpeacTraBuTenn KHCIOPOJCOMAEPKAIMUX OPTraHUISCKUX
COCJIMHEHU: METHJIOBBI W STHJIOBBIA CIUPTHI, TIUIEPUH, YKCycHas KucioTra. JKUpbl Kak CIIOKHBIE 3(pUPBL. YTIEBOMBI:
TJIFOK03a, KpaxMall, eJUTio03a. A30TCOIepIKaIlie OPraHuIecKie COeIMHEHUsI. AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHne U
ouosoruueckas GyHkius Oenkos. [lonumepsl. [lnactMaccsl 1 BosiokHa. [IoHATHE O TUIACTMAcCax M XUMHUECKHUX BOJIOKHAX.
HarypaibHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

IIpakTuaeckoe 3ansTre Nel3.
«XUMHYECKHE CBOWCTBA KHCIOPOICOAEPIKAIIMX OPraHUYECKUX COEANHEHHUI.

IIpakTndeckoe 3anstue Ne 14.
«O3uaxomMiieHue ¢ komuteknuen «IlmactMaccely, «BonokHay.

IIpakTudeckoe 3ausaTe Ne 15.
«Cemunap «Opranuueckue BEIeCTBaY.

Tema 8. Xumus n opranusm
4yeJI0BeKa.

Conep:xanue yueOHOro MaTepuasa.

XHUMHAYECKHUE DIIEMEHTHI B OpraHu3MeE 4YCJIOBCKaA. OpFaHI/I‘IeCKI/Ie N HCOPraHNM4YCCKHUEC BCHICCTBA. OCHOBHBIE KM3HEHHO
HCO6X0)_'[I/IMBI€ COCOAMHCHUA ! 6€J'IKI/I, YIJIEBOJbI, ) KUPbI, BATAMUHEI. YFHGBOZ[LI — I'JIaBHBIN HCTOYHHK OHCPIruu OpraHu3Ma. Ponb




JKUPOB B Opranu3Me. X0JECTEPUH U €ro POoJib B 3I0POBbE UeioBeKka. MUHEpaIbHBIC BEIISCTBA B TIPOAYKTaX MUTAHUS, TUIICBBIC
no6aku. COaaHCHPOBAHHOE IMUTAHKE.

Tema 9. Bona. PacTBopbl.

Cojaep:xanue yueOHOr0 MaTepuaJa.

Bona. ®usuyeckne M XUMHYECKHE CBOWCTBa BoAbl. PacTtBopbl. PacTBopuMOCTH BelecTB. IIpuUroroBiieHHE pacTBOPOB.
Konuentpamus. MaccoBasi 10711 paCTBOPEHHOTO BellecTBa B pacTBope. Pemienue 3agad. Boansie pecypcs 3emnu. McTounuku
3arpsisHeHus Bojbl. OUnCTKA U MOATOTOBKA BOJBIL.

IIpaktraeckoe 3anrstre Nel6. «OrmeHka KadyecTBa BOABD).

Tema 10. XuMnueckue npoueccobl
B aTmocdepe.

Conep:xanue yueOHOro MmaTepuasa.

Bozmyx. CocrtaB u cBoiicTBa Bo3ayxa. ATMocdepa 1 KiuMart. 3arps3HeHue atMocqepsl U ero neTouHukd. [locnencTeus
3arpsA3HeHHs aTMOC(EpPHOro BO3AyXa.

KontponpHas pabota no pazzaeny 2 «XUMHsD»

PA3JIEJI 3. Buosorus.

Tema. 11. O01mue
NpeCTABJIEHU O JKM3HMU.

Conep:xanue yueOHOro MmaTepuasa.

JKuBast mpupoa kak 00beKT U3y4eHus ononorud.. JKu3Hb, ee CBOWCTBA. Y POBHU OPTaHU3AIINH, IPOUCXOXKICHUE H
pasHooOpasue KU3HM.

IIpaxTrueckoe 3austue Nel7. AHamu3 U OLlEHKA PAa3IMYHBIX THIIOTE3 MPOUCXOXKACHUS JKU3HHU.

Tema 12. YueHHe 0 KJI€eTKe.

Coaepxanue y4eO0HOr0 MaTepHaJia.

Uctopusi wm3yuyenuss kieTkd. OCHOBHBIC TIOJIOKEHHUS KJIETOUYHOH Teopuu. KileTka — CTPYKTYpHO-QYHKIIMOHAIIBHAS
(anemeHTapHas) eAuHULA )KU3HU. CTpoeHue KieTKU. [IpokapruoThl 1 3yKapruOThl — HU3IINE U BBICIIUE KJIETOYHBIE OPTaHNU3MBI.
OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KJIETKH 3yKapuoT. Knerounoe simpo. dyHkuus sapa: XpaHeHHE, BOCHPOU3BEICHHUE U
nepeaaya HacjeICTBeHHONH HH(OpMAaIMH, PeryJsiitsg XUMHUECKONH aKTUBHOCTH KJIETKH. brojornyeckoe 3Ha4YeHUEe XUMUYECKUX
aneMeHToB. Heopranudeckue BelecTBa B cCOCTaBe KIETKH. PoJb BO/IBI Kak pacTBOPUTENS M OCHOBHOT'O KOMIIOHEHTA BHYTPEHHEH
CpeJlbl OPraHu3MOB. YTJIEBOJIBI U JIMMHJIGI B KiieTke. CTpykTypa u 6uonorudeckue GyHkuun 6enkoB. CTpoeHre HYKICOTHIOB 1
cTpykrypa noiunykineotuansix neneit JHK u PHK, AT®. Bupycs u 6akteprodaru. Heknerounoe ctpoeHue, > ku3HEHHBIA UK
U ero 3aBHCUMOCTh OT KIETOYHBIX (QOpM KH3HU. Bupycel — B030ymuTenu HHQEKIMOHHBIX 3a00JIeBaHUIA; MOHSATHE 00
oHkoBupycax. OOMeH BellecTB W TpeBpanieHue dHepruu. [loHsTre o Merabonu3Me. THUIBI THTAaHHUS KUBBIX OPTraHH3MOB.
[Tnactuyeckuii 0OMeH. DHEpreTHYECKUI OOMEH.

Hacnencreennas undopmanus u peanusanms ee B Kierke. l'eHernueckas uHdopmauus. ['eneruueckuil koa. CTpykrypa H
(bYHKIIMH XpOMOCOM. AYTOCOMBI H TIOJIOBBIE XPOMOCOMBI.

IIpaxTrueckoe 3ansTre Nel8.
«CpaBHEHHUE CTPOCHHS KIETOK PACTEHHUI U JKUBOTHBIX)




IIpakTrueckoe 3anstue Nel9.
«DyHKINH KISTKN

Tema 13. Opranusm.

Conep:xaHue yueOHOr0 MaTepuaJa.

OprannsM — enuHoe 1enoe. MHoroo6pasue opraHu3mMoB. OOMEH BEIIECTBOM M 3HEPTHEH C OKpYXKaloLIeH cperoi Kak
HEOO0XOMMOE YCIIOBHE CYIIECTBOBAHHMS YKUBBIX CHCTEM.

CrnocoOHOCTh K CaMOBOCTIPOM3BEICHNIO — OJTHA M3 OCHOBHBIX OCOOCHHOCTEH KHUBBIX OPTraHU3MOB. J{elIleHre KIeTKH — OCHOBA
pocTa, pa3BHTHS W Pa3MHOKEHHs OpraHm3MoB. becnomoe pasmHokeHme. [lomoBoi mporiecc M IMOJIOBOE pPa3MHOKEHHE.
O1mm1010TBOPEHUE, €T0 OMOIOTHICCKOE 3HAUCHHE.

[lonstTie 00 wWHAMBUAYaTbHOM (OHTOreHE3), HSMOPHOHAIBLHOM (IMOpHOreHe3) M MOCTIMOPHOHAIBHOM pa3BUTHH.
WNunuBuayansHOE pa3BUTHE YEIOBEKA U €r0 BO3MOKHBIE HAPYIICHUSI.

OOmue mpeacTaBIeHUs O HACIEACTBEHHOCTH ¥ N3MEHYNBOCTH. | eHeTHYeCKasi TePMHHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH
HacienoBaHus. HacienmoBanme mnpusHakoB y denoBeka. IlomoBele Xxpomocombl. CHEIIEHHOE € TOJIOM HaciledOoBaHUE.
Hacnencreennsie 6001e3HH 4eI0BeKa, MX MPUYUHBI U TpoduiaakTuka. COBpeMeHHBIE MIPEICTABICHUS O TeHE U TEHOME.
'eneTnyeckune 3aKOHOMEpHOCTH M3MeHUMBOCTH. Kiaccudukanus GpopM M3MEHUYMBOCTH. BimsHHEe MyTareHOB Ha OpraHuU3M
4eJI0BeKa.

[IpeameT, 3amaun U METOABI CEJIEKUUU. |'€HeTHYEeCKHue 3aKOHOMEpHOCTU cenekuuu. YueHue H.M. BaBuioBa o meHTpax
MHOr000pasusi ¥ MPONCXOKACHHS KyJIbTYPHBIX pacTeHUI. BHOTEXHOIOTHs, €e JOCTH)KEHHS, TEPCIIEKTHBBI PA3BUTHSI.

[Ipaktruueckoe 3ansatue Ne20.
«OpranusM Kax equHOe 1EI0e».

Tema 14.Bun.

Coaepxanue y4eO0HOro MaTepuaJia.

OBOJIOIMOHHAS TEOPHsI ¥ €€ POIb B (DOPMHUPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa. Bul, ero kputepuu.
[Monmynsanusa Kak CTPYKTypHas eIuHHUIA Buja u dBoironuu. CuHTetmdeckas Teopus spomtoruu (CTD). IBuKyiue CHIIBI
3BOJIIOLMU B cOOTBeTCTBHH ¢ CTD.

Pesynprarer 3Bomrorun. CoxpaHeHHE MHOTOOOpa3wsi BHIIOB KaK OCHOBA YCTOWYHMBOTO pa3BuTHS Owocdepsl. [lpuyauHb
BEIMHpaHUS BUIOB. bronormueckuii mporpecc u OMOIIOTHIECKHiA perpecc.

['umoTe3s! TPOUCXOKICHUS )KU3HU. Y CIIOKHEHHE KUBBIX OPraHU3MOB Ha 3eMIIe B

MIPOIECCE HBOIIONUU. AHTPOIOTeHE3 W €ro 3aKOHOMEpHOCTH. Jloka3aTenmbCTBa POJICTBA YENOBEKAa C MIIEKOIUTAIOIIMMU
JKUBOTHBIMH. DKOJIOTHUYECKUE (PAKTOPHI aHTPOIIOTeHe3a: YCIOXKHEHUE IMOMYIISIIIMOHHON CTPYKTYPHI BIIa, U3TOTOBJICHHUE OPYIHiA
Tpyna, TMepexo] OT PACTUTEIHLHOTO K CMENIAaHHOMY THITy THUTaHHUS, HCIOJb30BaHUE OTHs. llosiBIIeHME MBICTUTEIHHON
JIEATEIbHOCTH U WICHOPA3AEIbHOM peun. IIponucxoxaeHue 4eI0BeUecKuX pac.

IIpaktuueckoe 3anstue Ne21.
«9QBomonus. Kpurepuu Buga».

Tema 15.9Ko0cHCTEMBI.

Conep:xaHue yueOHOro MaTepuasa.

[Mpeamer u 3a7a4m SKOJIOTHH: YISHHE 00 dKOJIOrHYecKuX (pakTopax, yueHHe o coolIecTBax OpraHu3MoB, yueHue o ouocdepe.
Dxonorudeckre GakTopbl, 0COOCHHOCTH UX BO3ACHCTBUA. DKOJIOTHYECKas XapakTepucTuka Buja. [loHsTre 00 3KOIOTHIeCcKuX
cuctemax. llerm nuranus, Tpoduueckue ypoBHU. broreorieHo3 kak 3kocuctema. buocdepa — rinodanpHas 3KOCUCTEMA.




VYuenue B. 1. Bepnaackoro o 6uocepe. Posb xuBbix opranuzmMos B Ouochepe. buomacca. buonorndeckuit Kpyroopot (Ha
puMepe KpyroBopora yriepoaa). OCHOBHBIE HaIIpaBIeHHsI BO3ICHCTBIS YesoBeKka Ha Onochepy. Tpancopmanms
€CTECTBEHHBIX IKOJIOTHUECKUX crcTeM. OcOOEHHOCTH arpo’KOCHCTEM (arpoleHO30B).

IIpakTrueckoe 3ansTre Ne2?2.

«AHaJIN3 ¥ OLICHKA IOCIEACTBUI COOCTBEHHON AEATENLHOCTH B OKPYXKAIOLIEH Cpeze, TI00aIbHbIX 3KOJIOTHYECKUX IPo0ieM 1
MyTEeN UX PELICHUD.

JunddepennupoBanublii 3249éT




3. YCJOBUS PEAJIU3AIIMU ITPOTPAMMBI YYEBHOM JTACIHUILIAHBI

3.1. luis peajqu3anuu NporpaMmMbl Y4eOHOM IMCHUIIMHBI 10JIKHBI ObITh NIPEIYCMOTPEHBI CJeAylnue
crenuaJbHble MOMeIleHNs:
Peanu3anus mporpaMmbl JUCHHUILTHHBI «EcTecTBO3HAaHUE)» TpeOyeT HaTudus yaeOHOro kabuHeTa.
O0opynoBanue yueOHOH ayAUTOPHN:

— TO0CaJ0YHbIe MecTa M0 KoIn4uecTBy cTyneHToB (30 mecr);

— pabouee MecTO MpernoiaBaTes;

—  JIEMOHCTpPAIMOHHBIN CTOJI;

— KOMIUICKTHI y4eOHO-HATJISAHBIX TIOCOOUH 10 pa3jienam IUCIUTUIHHEI;

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

TEMaTHUYECCKUM IIJIaH;

— OubnumoTeuyHbIi GOH.
TexHn4yeckue cpeacrBa o0y4eHus, B T. 4. ayMOBU3yaJIbHbIE, KOMIIBIOTEPHBIE U TEJIEKOMMYHUKAIIUOHHBIE;
KOMIIBIOTEP C JIUIIEH3UOHHBIM MPOTrpaMMHBIM 00eCIieUeHUEM, IPUHTEP, TEIEBU30p, MEAUAILIEED.
3.2. UndopmanuonHoe odecriedeHne peajiu3alii NPporpaMmabl.
3.2.1. IleyaTHble U31AHUA.

OcHOBHbIE HICTOYHUKH JINTEPATYPbI.
1. Caenko O.E. EcrectBo3nanue: yuedbnoe nocodue/ O.E. Caenko, T.I1. Tpymuna, O.B. ApyTionsiH. — 7-¢
u3panue., crep. — M.: KHOPVYC, 2019. — 363 c.- (CIIO).
JlonoJiIHUTEe/IbHbIE HCTOYHHKH.

1.ImutpueBa B.®. ®usuka i npodeccrii U crenuaabHOCTEH TEXHUYECKOro Mpoduiist : y4eOHUK IS
CTYICHTOB YYpEeXACHUU cpeaHero mnpodeccruoHanbHoro obpazoBanus / B.D. JIMuTpueBa; pelieH3eHT
M.B.bornanosga. - 6-¢ u3z.,crep. - M. : Akagemus, 2019. - 448 c.
2. I'abpuensn O.C. Xumus ans npodeccuit U crneruaibHOCTeH TeXHHYecKoro mnpoduns : Y4yeOHUK a7s
CTYICHTOB yUpekIeHHI cpenHero npodeccuonansHoro oopaszosanus / O.C. 'abpuensu, U.I'. OctpoymoB;
Peu. D.P.Kexapcaena; Pen. 1.b.Kosanesa. - 5-e uza.,crep. - M. : Axkanemus, 2017. - 280c.
3.KoncrantuaoB B.M. bronorus mis npodeccuii 1 crieruaabHOCTeH TEXHUIECKOTO M €CTECTBEHHO-HAYYIHOTO
npoduineit : Y4eOHUK Ui CTYIACHTOB YYPEXKJICHHNM CPEIHEro MpOoQecCHOHATBHOrO oOpazoBanus / B.M.
Koncrantunos, A.I'. Pe3anos, E.O. ®aneera; Ilox pen. B.M.Koncrantunosa; Pen. I1.M.CkBop1ios. - 2-e
u3n.crep. - M. : Akanemus, 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 (®enepanbhblii 11eHTp HHGOPMAIIMOHHO-00PA30BATEIILHBIX PECYPCOB).
http://dic.academic.ru (Axkanemux. CiioBapu ¥ SHIMKJIONEIUH).
http://www.booksgid.com/science (Books Gid. DnexktporHas 6ubauoTexa).
http://window.edu.ru (Ennnoe okHO 10ocTyma K 00pa3oBaTebHBIM pecypcam).

10. www.hemi.wallst.ru (OOpa3zoBaTenbHbIN CANT IJIS1 IIKOJTHHUKOB «XUMUS).

11. www.alhimikov.net (O6pa3oBarenbHbII CalT JUISI IKOJIBHUKOB).

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

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

14. www.Biology.asvu.ru (Bcs 6uonorus. CoBpemeHHasi O1oorusi, craTbi, HOBOCTH, OMOIHOTEKA).

15. www.window.edu.ru/window (EnuHoe okHO focTyna Kk oOpa3oBaTelbHBIM pecypcam MHTepHeTa no
OHMOJIOTHH).

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

2
3
4
5. http://lib.uni-dubna.ru (bubnmnoreuynas cucrema «YHuBepcuret «/[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 OCBOEHMS YYEBHOM JUCIUTIIMHBI
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Pe3yabTarsl 00yyeHus
(0CBOEHHBbIE YMEHHSI, YCBOCHHbIE 3HAHMS)

@®opMbI U MeTO/IbI KOHTPOJISA M OLIEeHKH
pe3yJabTaToB 00y4eHHusI

c(hOpMHUPOBAHHOCTh TPEACTABICHHH O IIEJIOCTHOM
COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTUHE MUpa,
NpUpoOJe KaK ©IWHOM  IIEJJOCTHOM  CHCTEME,
B3aMIMOCBSI3M YEJOBEKa, MPUPOABI M OOIIECTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax
Bcenennoii;

Texymuit KOHTPOJIb (TECTUPOBAHKE, YCTHBIA U
MUCHMEHHBIN OTIPOC, TOKIIAA, COOOICHNE, OTYET).
dopmalin30BaHHOE HAOIOICHUE 32
JeSATEIbHOCTHIO 00YYarOIEerocs.

DKcrepTHas OLIEHKA [0 KPUTEPHUSIM

Hud3zauer

BJIQJICHHE 3HAHUAMU O Hauboiee  BaXKHBIX
OTKPBITHSIX W JIOCTHDKGHUSX B 00JacTu
€CTECTBO3HAHUS, TMOBJMIBIIMX Ha  SBOJIIOIHIO
MPEACTABICHUI O TPUPOE, HA PA3BUTHE TEXHUKU U

TEXHOJIOTHI;

Texymuit KOHTPOJIb (TECTUPOBAHKE, YCTHBIA U
MMCBMEHHBIN 0MpOC). DKCIEepTHAs! OLEHKA 10
KPUTEPUIM

dopmann3oBaHHOE HAOIIOIEHHUE 32
JeSITeNIbHOCTHIO 00y4aIoIErocs.

DKcrepTHas OLEHKA CO/IEpP)KaHNs OTBETOB
oOydarorierocs.

Hudzauer

c(hopMUPOBAHHOCTD YMEHUS MPUMEHSTh
€CTECTBEHHO-HAy4YHbIC 3HAHMS JUIS OOBSCHEHUS
OKpYyKaromux ﬂBJICHI/IfI, COXpPAaHCHUA 310pPOBbA,
oOecrieueHnss 0€30MAaCHOCTH KHU3HEACATEIBHOCTH,
OepeKHOro OTHOLIEHUS K IPUPOJIE, PAllMOHAIBHOTO
IPUPOJIONIONB30BAHMS, @ TAK)KE BBITIOJHEHHS POJIH
rPaMOTHOI'O IOTPEOUTEIIS;

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

DKcIepTHas OLEHKaA 110 KPUTEPUsIM
Texyuuit KOHTPOJIb (TECTUPOBAHKE, JOMAILTHUE
HaOJII0IEHUS U UCCIICI0BAHMSI, OTYET).
dopmann3oBaHHOE HAOIIOICHHUE 32
UCIIOJIb30BaHUEM 3HAHUHN U yMEHUI B
IPaKTUYECKOH 1A TENbHOCTH.

DKcnepTHas OLIEHKA 10 KPUTEPHUSIM
Judzauer

c(OpPMUPOBAHHOCTh MPEACTABICHUNA O Hay4YHOM
METO/Ie TIO3HAHMSI MPUPOJbI U CPENCTBAX U3YyUEHUs
Merammpa, MakpoMupa U MHUKPOMHpA; BIAJICHUE
IpUEMaMU E€CTECTBEHHO-HAY4YHbIX HAOIOACHUH,
OIBITOB, UCCIIEJOBAHUM M OLIEHKU JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3y/IbTaTOB;

Texymuit KOHTPOJIb (YCTHBIM U MTUCHMEHHBIN
OTIPOC, JIOKJIaJl, COOOIIEHHE, OTYET).
dopmann3oBaHHOE HAOIIOIEHUE 3a
JeSTeNIbHOCTHIO 00YYaIOLIErocs MpY BHINOJIHEHUH
IPAKTUYECKOTO 3aJaHusl.

DKcrepTHas OLEHKa CO/IepKaHus BbIITIOJTHEHHON
IPAKTUYECKOT0 3aJaHUs C STAJIOHHBIM.
DKcnepTHas OlLleHKa CO/Iep KaHus BBIBOJIA C
ITAJIOHHBIM.

BJIa/ICHUE TIOHATUHHBIM aNnaparoM €CTEeCTBEHHBIX
HayK, O3BOJIAIOIINM I103HABATh MU, Y4aCTBOBATH B
JUCKYCCHUSIX IO €CTECTBEHHO-HAyYHBIM BOIIPOCAM,
UCIOJIb30BaTh Pa3jIMYHbIe HCTOYHUKH MHPOPMALIUU
JUISL TIOAATOTOBKM COOCTBEHHBIX PalbOT, KPUTHUECKU
OTHOCUTBCS K cooOmieHusMm CMU, conepxkaimum
Hay4YHYI0 HH(OpMaIHIO;

Texkymuit KOHTPOJb (TECTUPOBAHKE, YCTHBIN U
MUCHMEHHBIN OMPOC, JOKIA, COOOIIEHHE, OTYET).
dopmaM30BaHHOE HAOTIOICHHUE 32 HAaBBIKAMU
UCTONB30BaHusl IHTepHEeT pecypcoB u mp.
HMCTOYHUKOB.

DKcrepTHas OlIEHKA M0 KPUTEPHUSIM

nudzayer

c(OpMUPOBAHHOCTh YMEHUI MIOHUMATh 3HAYMMOCTh
€CTeCTBeHHO—Hay’~IHOFO 3HAHUSA JJI KaXXa101ro
YeNOBeKa HE3aBUCHUMO OT €ro MpogecCHOHANTBHON
ACATCIIbHOCTH, pa3n1/1anL q)aKTI)I 158 OIICHKH,
CpPaBHUBATh OLICHOYHBIE BBIBO/IbI, BUAETH UX CBS3b C
KpI/ITepI/ISIMI/I OLCHOK nu CBA3b KpI/ITepI/IeB C
ONPENCIEHHON CUCTEMON LIEHHOCTEN.

Texyiuit KOHTPOJIb (TECTUPOBAHKE, YCTHBIN U
MUCHMEHHBIN OIIPOC, TOKJIAA, COOOIICHNE, OTUYET).
dopmalin30BaHHOE HAOIIOICHNE 32 YMEHUSIMH
KPUTUYECKH OCMBICIUBATh NIOJyYEHHBIE
pe3yJIbTaThI.

Hud3zauer.
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KonTposb 1 onienka pe3ynbratoB ocBoeHus auciuiinabl OY J1.07 EcTecTBo3HaHME OCYIIECTBISIETCS B XO/I€
TEKYIIET0 KOHTPOJS WHIUBUIYaTbHBIX OOPa30BATEIBHBIX ITOCTHKCHHMA, MPOMEKYTOYHOH U HTOTOBOM
aTTEeCTallMH.

Texkymuii KOHTPOJb YCIEBAEMOCTH W MPOMEXKYTOUYHAs aTTECTAlMs OOYYArOMIMXCS B COOTBETCTBHH C
tpedoBanusiMu OI'OC CIIO mo cmenuansHocTH  38.02.01 DkxoHomMuKAa W Oyxrajarepckuii yder (mo
0TpacjsM) JUIsl aTTeCTallii OOYYaIOIINXCS HA COOTBETCTBUE UX TMEPCOHANBHBIX JOCTHIKEHHUH MOITAITHBIM
TpeOOBaHUSAM aJalTHPOBAHHOW 00pa30BaTEIBLHON MPOrpaMMbl CO3MAIOTCS (DOHIBI OLICHOYHBIX CPEJNCTB,
MO3BOJISIFOIINAE OIEHUTh YMEHUS, 3HAHUS, NPAKTHUYECKUW OmbIT U copmupoBaHHbIC ((HopMHpyeMbIe)
KOMIIETEHIIUH.
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