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1. HNACHOPT PABOYEN IPOIPAMMBI OBIIIEOBPA3OBATEJBHON
YUYEBHOW JUCHUILIMHBI ECTECTBO3HAHUE

1.1. O6aacTb NpuMeHEeHHUsI TPOrPaMMBbI

[Iporpamma  oOmieoOpa3zoBaTenbHOM  yuyeOHOM — aucuumuHbel  EcrecTBo3HaHUHE
npenHa3HayeHa i oOydeHHs B TIpo(deCcCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHU3alUsX,
peau3ylonmx 00pa30BaTeIbHYI0 MPOrpaMMy CpelHero oOmiero oOpa3oBaHHS B TIpeaeiax
OCBOEHUS MPOTPaMMbI MOJArOTOBKU crienuanuctoB cpeanero 3seHa (IIIICC3) mo cnenuanbHOCTH
Ha 6a3e ocHOBHOrO 001Iero oopa3zoBanus. Pabouas mporpamma cocTaBiieHa Ha OCHOBE IPUMEPHOM
mporpaMMsl 1o gucuuiiinHe EctecTBo3HaHue, ¢ y4eTOM T'YMaHUTApPHOTrO Mpoduis mosry4yaeMoro
npodeccuonanbHoro obpazosanus B cootBerctBun ¢ ®I'OC CIIO mno cnenumansHocty 54.02.01
HuzaitH (Mo oTpacisiM), YKpyIHEHHas rpynmna crneruanbHocte 54.00.00 M3o00pasutenbHOe U
MPUKJIAIHBIE BUJIBI HCKYCCTB.

1.2. Mecto o00meoOpa3oBaTeibHOH Y4eOHOW JMCHMILIMHBI B CTPYKType
NMPOrpaMmbl NOJArOTOBKHU CIEI[HATHCTOB CPeHEro 3BeHa

OOmeoOpa3oBatenbHas yueOHas JUCHUIDIMHA ECTECTBO3HAHUE SIBISCTCS — Y4COHBIM
npeaMeToM o0s3aTenbHONM npeaMeTHol obnactu EcrectBennbie Hayku ®I'OC cpemnero ooOriero
oOpazoBanus. OOmeobpa3oBaTenpHas ydyeOHas aAucuuiUiiHa EcTecTBo3HaHWe W3y4yaeTcsl B
obmreoOpaszoBarenbHoM nukie yaeoHoro miana [MIICC3 Ha 6a3e ocHOBHOTO 0011IeT0 00pa30BaHUSA C
HOJIYYSHHUEM CpeTHEero oOIIero o0pa3oBaHus, SBISIETCS TUCIUILIMHON 10 BHIOOPY M3 00s3aTeNbHBIX
HpeMETHBIX obacTeil.

1.3. LHean u 3a1a4n 0011e00pa3oBaTeIbHON Y4eOHOMH JUCHUILINHBI — TPeOOBaHUS K
pe3yJibTaTaM O0CBOEHHUsI 00111e00pa30BaTeIbHOI y4eOHOM AU CHMIIMHBI

OcBoenne coaepxkanusi o0uieoopa3zoBarenbHOl yueOHoM nuciumanabl EcrecTBo3HaHKE
o0ecnieunBaeT JOCTUKEHHE 00YUarOIIUMHUCA CIEAYIOIINX PE3YIbTaTOB:

JUYHOCHIHBIX:

— YCTOMYUBBII HMHTEpEC K HCTOPUM U JOCTHKEHHUSIM B OOJAcTH E€CTECTBEHHBIX HayK,
4yBCTBO T'OPJOCTH 32 POCCUNCKHE ECTECTBEHHBIE HAYKH;

— TOTOBHOCTh K IIPOJODKEHHIO 00pa30BaHMsl, OBBIICHUIO KBaTM(UKAMKU B U30paHHON
npodecCHOHATIBLHOM 1eATETbHOCTH C UCTIOIb30BaHUEM 3HAHUH B 00J1aCTH €CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHWE 3HAYUMOCTU KOMIIETEHIIMH B O0JIACTH €CTECTBEHHBIX HayK
JUIs 4eJloBeKa M OOIIecTBa, YMEHHE HUCIOJIb30BaTh TEXHOJIOIMYECKHE JOCTHKEHHUS B O0JIACTH
(Gu3MKY, XUMHM, OMOJOTMM JUIS MOBBILIEHUS COOCTBEHHOI'O HMHTEJUIEKTYaJbHOTO pPa3BUTHS B
BBIOpPaHHON PO ECCHOHATILHOMN 1EATEIbHOCTH;

— YMEHHUE IPOAHATIU3UPOBATH TEXHOTEHHBIE IOCIEICTBUS JUISl OKPYXAloUlel Cpensl,
OBITOBOM 1 POU3BOJICTBEHHOM JESITEIbHOCTH YETIOBEKA;

— TOTOBHOCTbH CaMOCTOSITEJIbHO OOBIBaTh HOBBIE JIJIsl c€0s1 €CTECTBEHHOHAYUHbIE 3HAHUS
C MCIIOJIb30BAaHUEM JIJISl 3TOTO JJOCTYIHBIX HCTOYHUKOB HH(POPMALINY;

— YMEHHE YIpPaBISITh CBOEH MO3HABATENbHON N1E€ATEIbHOCTHIO, MPOBOJIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEIIJICKTYaIbHOTO PA3BUTHUS;

— yYMEHHE BbICTpauBaTh KOHCTPYKTHBHbIE B3aMMOOTHOUIEHHS] B KOMaHJE IO PEIICHUIO
00IIMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS;

MemanpeomemHvlx:

— OBJIAJICHHE YMEHMSIMM U HaBbIKAMM PA3JIMUHBIX BUJIOB MO3HABATEIbHOU AESITEIBHOCTH
JUTSL U3YyYEeHHS pa3HBIX CTOPOH OKPYXKAIOIIET0 €CTECTBEHHOTO MUPA;

— NPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUs (HAOIIONEHUS, HAYYHOTO IKCIEPUMEHTA)
JUTSL U3y4EHUS Pa3IMUHBbIX CTOPOH €CTECTBEHHOHAYYHON KapTUHBI MUPA, C KOTOPHIMU BO3HUKAET
HEOO0XOIMMOCTh CTAJIKUBAaThCs B IPOQecCHoHaIbHOM chepe;

— yMEHHE OMNpeAeNsaTh LEeNU U 3a7aud JeATeIbHOCTH, BBIOMpATh CpEeACTBa IS MX
JIOCTUKEHUS Ha TPAKTUKE;



— YMEHHE HCIOJb30BaTh Pa3IUYHbIe UCTOUHUKU JJIS TOJYYEHHsS] €CTECTBEHHOHAYyYHOU
MH(POPMALIMU U OLICHUBATh €€ J10CTOBEPHOCTh JAJIS TIOCTUKEHUS IIOCTaBJICHHBIX LIeJIeH U 3a/1a4;

npeomemmuuix:

— c(hopMHUPOBAHHOCTh MPEACTABICHUN O LIEJOCTHON COBPEMEHHOH €CTeCTBEHHOHAYYHOMH
KapTUHE MHpA, IPUPOJIE KaK €IMHOM LIEJIOCTHOM cucTeMe, B3aMOCBS3H UYEJIOBEKA, IPUPOABI U
o01iecTBa, IPOCTPAHCTBEHHO-BPEMEHHBIX MaciITabax BeeneHHoM;

— BJAJCHHE 3HAHUSMH O HamOoJee BAKHBIX OTKPBITUSAX M JIOCTHKEHHUSAX B 00OJacTu
€CTECTBO3HAHUS, MOBIIUABIINX Ha 3BOJIOLMIO MPEICTABICHUIN O MPUPOJIE, HA Pa3BUTUE TEXHUKU
1 TEXHOJIOTHIi;

— c(hOpMHUPOBAHHOCTb YMEHHS IPUMEHATh €CTECTBEHHOHAYYHble 3HAHUA s
OOBSICHEHUSI OKPY)KAIOLUX SBICHUH, COXpaHEHHs 3J0pOBbs, oOecrmeyeHHus Oe30ImacHOCTH
AKHU3HEEATENbHOCTH, OepeKHOro OTHOLLICHMUS K IIpUpOJE, palnMoHaIbLHOIO
IPUPOIONIOIB30BAHMUSA, & TAKXKE BBITIOJIHEHUS POJIM TPAMOTHOTO MOTPEOUTEIIS;

— Cc(OpPMHPOBAHHOCTh INPEACTABICHUNH O HAYYHOM METOJE IO3HAHHs IPUPOIBl U
CpeACTBaX W3YYEHHUS Merammpa, MaKpOMUpa U MHKPOMHpA; BIQJCHUE TpHEMaMu
€CTeCTBEHHOHAYYHbIX HAOJIOJICHUH, OIBITOB, MCCIEJOBAaHUN M OLEHKH JOCTOBEPHOCTHU
MIOJIyYEHHBIX PE3y/IbTATOB;

— BJIQJICHUE MOHATUHHBIM aNIapaToM €CTECTBEHHBIX HayK, MO3BOJIAIOLUIMM I103HABaTh
MU, Y4aCTBOBaTh B JUCKYCCHSIX 10 €CTECTBEHHOHAYYHBIM BOIIPOCAM, UCIOJIb30BaTh PA3INYHbIE
UCTOYHUKU HHGOpMALMU JUI MOATOTOBKM COOCTBEHHBIX Pa0OT, KPUTUYECKH OTHOCUTHCS K
coobmienusim CMU, coneprkaiium HayqHyr0 HH(GOPMAIIHIO;

— c(OPMHPOBAHHOCTb YMEHUI MOHMMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOI'O 3HAHUS IS
KaXXJIOTO YeJIOBEKa HE3aBUCHMO OT €ro MpOo(ecCHOHATBHOMN NeATEIbHOCTH, Pa3indarh (GaKThl U
OLIEHKH, CPaBHUBATh OLIEHOYHBIC BBIBOJbI, BUJETh MX CBA3b C KPUTEPUSAMM OLIEHOK M CBS3b
KPUTEPHUEB C ONPEIEICHHON CUCTEMON LICHHOCTEH.

1.4. KoumuecTBO 4aCOB HA OCBOEHHE NPOrpaMMbl 001e00pa3oBaTe/IbHOH YueOHO
AUCHMILTUHBI

MakcHUMajbHas ydeOHas Harpys3ka oOydaromierocs — 180 yacos, B TOM ymcie:

o0s3aTenpHas ayAuTOpHas yueOHas Harpyska odyuatomierocs — 120 yacos;

camocCTosATeNbHas paboTa oOyuatomierocst — 60 yacos.



2 CTPYKTYPA U COJEP)KAHUE OBLIEOBPA30OBATEJILHOII YUEBHOI1
JUCHUIINHBI

2.1. OoObem o0meo0pa3oBaTeIbHON Y4eOHOH JAMCHMIUIMHBI M BHIAbI Y4eOHOI
padoThI:

Buna yueOHoii padoThl Oobvem uacoes 1 cemecmp
6cezo

1 2 3
MakcumanbHas yyeOHas Harpys3ka (Bcero) 180 180
Oo0s3aTesbHAsI AyIUTOPHAA y4eOHAasi HATPy3Ka (Bcero) 120 120
B TOM YHCJIE!
TEOPETHYECKOE 00yUeHHe 56 56
IIPAKTHUYECKUE 3aHATUS 64 64
CamocrosiTesibHas pabora o0yuyaruierocs (Bcero) 60 60
B TOM YHCIIE:
BHEAYJAUTOPHAsL CAMOCTOSTEIbHAS 55 55
MOJIFOTOBKA BBICTYIUICHHH 110 33JJaHHBIM TeMaM,
BBINIOJTHEHHUE JOMAITHUX 3aJJaHUI
MOJIFOTOBKA K KOHTPOJIBHON paboTe
o(opMIIeHHE HHANBUAYAIBHOTO MPOEKTa 5 b}
Ilpomeosrcymounas ammecmayus 3auem




2.2 TemaTn4yecKkuii IVIaH U coieprkaHue 0011e00pa3oBaTeIbHOI y4eOHOH AU CHUIINHBI

HaumenoBanue | Comep:xkaHue yueOHOro MaTepuajia, NPaKTHYECKUE 3aHATHS, CAMOCTOSITeJIbHAasA padoTa Oo0bem YpoBeHb
pa3aesioB M TeM | 00y4arommxcs 4acoB OCBOEHUS
1 2 3 4
1 cemecTp
I''IABA 1. ECTECTBO3HAHHUWE U METO/bI IO3HAHUSA MUPA
(10 kaacc)
Coaep:xanue yueOHOTro MaTepuaJia
1. BBenenue B ecrectBo3HaHue. [lpupoma — cpema oOOMTaHMST W HCTOYHUK JKM3HH YEIIOBEKa.
B3anMooTHOIIIEHNsT 4YelIOBEKa U Opupoabl, HMX AUAJIICKTHKA. HpnpoILa — HCTOYHHK TBOPYCCKOIO 2
Tema 1. BJIOXHOBEHHS JiesTeNnei uckyccrpa. EctecTBo3HaHHEe — €IUHCTBO HAYK O MPHUPOJIE.
FeTecTBOZHANIE 2. Marepuss u GoOpMBI €€ cyliecTBoBaHUsA. JlmalekThka ecrtecTBo3HaHUs. OCHOBHBIC 3Talbl — €ro
[ ] pa3Butus. [loHsTre o ecTecCTBO3HAHMH KaK CUCTEME HAyYHBIX 3HAHUHU O MIPHUPOJIE. 2
COBOKYIHOCTH 3. OMIIUPUYECKUNA YPOBEHB HayLIHOI;O [O3HAHU. q)opl\inﬂ MO3HAHUA: HAYYHOE U HEHay4yHoe. /[Ba ypoBHS 2
T HAyYHOTO TIO3HAHMSI: IMIHUPUYECKUil U TeopeTndeckuii. [ToHsATHE 00 SMIUPHUUECKOM YpPOBHE HAYyYHOTO
SHAHMI 0 IIO3HAHUA U €ro MGTOI[aX.Ha6J'IIOI[eHI/IG N SKCIICPUMCHT. I'unoresa n BBIBO/I. MO}IGJ’II/IpOBaHI/Ie KaK ME€TOJ
e Hay4HOro mo3HaHus. [Ipouecc MOJENMPOBaHHS W €r0 COCTaBHBIC YacTU: CYOBEKT, OOBEKT W MOJCIb, | 5

OTpa)karolllasi OTHOLIEHUE MEXKIY HUMH. THIBI MOJENEH: MaTepualbHbIEe U 3HAKOBBIC. TeOopeTHYeCKHil
YpOBEHb Hay4yHOro Tmo3HaHWs. [loHSATHE O TEOPETHUYECKOM YPOBHE HAYYHOrO TIO3HAHUA M €ro
COCTaBJIIOIKX. MoaenMpoBaHre Ha TEOPETUUECKOM YPOBHE MTO3HAHUS U THITBI MOJIECIICH.

IIpakTH4eckne 3aHATHA:




1. Buonorus. buonormueckas cucremMaTMka U €€ BaKHEHIIME TaKCOHbl. bHHOMHHalIbHAs
HomeHkiarypa. [lonstue Buma. Cuctematuka >kuBOTHbIX. [loHste moponbl. CucreMaTuka pacTeHH.
[TousiTue copra.

Buonornyeckas HOMEHKJIaTypa — OCHOBA MPO(EeCCHOHATBHOM IESATETBHOCTH. 2
2. Xumus. TpuBuanbHble Ha3BaHMs. PannoHanbHas HOMeHKIATypa. MexayHapoaHas HOMEHKIATypa
HIOITAK.
XUMHUYECKUE 3JIEMEHTh U MPOUCXOXKJIECHHE UX Ha3zBaHUM. Knaccugukanus HeOpraHn4eckux BEIecTB U | 2
NPUHIUITB 00pa30BaHUs UX HAa3BAaHUM
3. ®usnka. Enunnnsl n3MepeHus Qu3nueckux BeJMYMH Ha Pycu. ExauHunsl usmepeHust Gu3n4eckux
BEJIMYMH B HEKOTOPBIX JPYTUX CTpaHax. MexayHapogHas CHCTeMa €IMHUI] W3MEpeHus (usmyeckux | 2
BenuurH — CH. OcHOBHBIE U IPOM3BOJIHBIE €IMHUIIBI M3MepeHus (puznyeckux Bennuud CH.
CamocrosiTesibHas padora:
1. Ponb MBICIEHHOIO 3KCIIEPUMEHTA U MAaTEMATHUYECKOTO MOJEIMPOBAHUSA B CTAHOBJICHUU U Pa3BUTHH
€CTECTBEHHBIX HayK. 2
2. SI3BIK €CTECTBO3HAHUS. 2
Coaep:xxanue yueOHOro MaTepuaJia
1. EcrecTBeHHOHay4YHbIe IIOHATHS.
Konkpernsle 1 aOCTpakTHbIE  €CTECTBEHHOHAy4YHbIE  IOHATUSA.  3aKOHBl  €CTECTBO3HAHUS.
EcTecTBeHHOHAYUHbIe Teopun. OmucaTebHbIe TEOPUN U 00BICHUTEIbHbIE TeopuH. IIporHosupymomas | 2
POJIb €CTECTBEHHOHAYYHBIX TEOPHH.
2. EcrecTBeHHOHay4yHasi KapTHHAa Mupa. KapTuHbl Mupa: peauruo3Has, ObITOBasi, XyI0’KECTBEHHAs.
Tema 2. EcrecTBeHHOHayuyHas kapTuHa mupa. Dsomtonus EHKM u ee stamnbl: apuctoTeneBckuii, HblOTOHOBCKUH,
EcTecTBEHHOHAY | HitHmTeiiHOBCKAS pesomonuA.  [IpuHIMOBI  MO3HaHMS B €CTECTBO3HAHMMU:  COOTBETCTBMS, 2
“YHbI€ NOHATHH, | TONOJHUTEIBHOCTH, IPUYUHHOCTH, CAMMETPHH.
3aKOHbI U
Teopun IIpakTHyeckne 3aHATHSA:
1. Mupsbl, B KoTOpbIX MbI :kMBeM. Knaccudukanus MHUPOB (Meramup, MakpoOMHp, MHKPOMHD,
HaHOMHp). ['paHUIIBI MUPOB M YCIOBHOCTh ATHUX TpaHull. [IpuOGops! 1 U3ydeHUs: MUPOB, UX SBOJIIOLIUS
oT cBeToBOro mukpockona P. I'yka no ckaHupyromero TyHHenbHOro mukpockona(CTM) u atomHo- | 2
cuioBoro mukpockona (ACM). MosekyisipHOoe paclno3HaBaHHWE M €ro pojb B MPHUPOJAE U KU3HU
YEJ0BeKa.
2. KourpoJasHas padora. EcrecTBo3HaHHE 1 METO/IbI TIO3HAHUS MUPa 2




CamocrosiTesbHasi padora:

1. Komnbrorepsr OyayIiero.

I'JTABA II. MET'TAMUP

(10 kJace)
Copaepxxanue yueOHOIro MaTepuasa
1. XpoHoJ10rus1 ACTPOHOMHYECKHX NMPeJCTABJICHUH U OTKPBITHIA:
TeOLICHTPUYECKAsi CUCTEMa MHPA; aHTPONOLIEHTPUUYECKAs] CUCTEMa MHPA; TeIUOLEHTPUYECKass CUCTEMaA
mupa. ActpoHombl XVI—XIX BB. U UX BKJIaJ B pa3BUTue npeacTasieHuil o Beenennoii. Kocmornorus.
Bxrnaa oredecTBEHHOI HAYKH B MUPOBYIO KOCMOJIOTHIO.
2. Ilpoucxoxnenne u crpoeHue BcenenHoil. ®usnueckue SBICHHUS U 3aKOHBI, CBSI3aHHBIE C
npoucxoxjaeHueM u crpoeHueM Bcenennoil. Dddext omepa. 3akon Xa66na. Teopust boinbiioro
B3pbIiBa. EqUHUIIBI N13MepeHUst KocMUYeckuXx pacctosiHuil. HeGecHble Tena.
Co3Be3nus. 3Be3aHble CKOIIeHUs. 3Be3/1bl. [nanersl. KomeTsl, METeOpUTHI, aCTEPOUIBI.
3. Kak yenoBek u3yuyaer meramup. IlepBbie Tenmeckombl U obcepBaropuu. Teneckom-pedpakTop u
Teneckomn-peduekrop. Paguoreneckonsl M MeXIIaHeTHble cTaHiuu. OpOuTanpHas acCTPOHOMHUYECKas
obceparopus (OAO).
4. 3akonbl aBHKeHUsI HeOecHbIX TeJi. [lepBriii 3akoH Kemuepa. Anoreil u nepureil. XapakTepuCTUKU
aurca: (GoKaaIbHOE paccTosiHue, (OKYC, OCh, MOIYOCh, SKCIIEHTPUCUTET. BTOpoi U TpeTuil 3aKOHBI
Tema 3. Kennepa. 3akoH BceMupHoOro TsaroreHusi. KocMuueckne CKOpocTH.
YesoBek u
IIpakTHYeckue 3aHATHSA:
Bcenennasn

1. Cosneynass cucremMa u ee miaaHerbl. CtpoeHue CoilHEUHOM cucTeMbl, IIaHeTbl CoJHEeYHOU
cuctemsl. [Ipyrue cTpykTypHble 351IeMEHTHl (COJHEYHOM CHUCTEMBI: CIIyTHUKU IUIAHET, acTEpOMBbI,
KOMETBI, METEOPUTHI.

2. Crpoenue 3emun. JIntochepa. Buyrpennee crpoenne 3eMinu U ee XUMUYeCKui coctaB. CTpoeHUe 1
coctaB sutocdepbl. MuHepanbl U ropHble mopoabl. Pyasl. JlutocdepHbie mmuThl. 3emieTpsceHus.
[ITxama Puxrepa. ITaTEHCHUBHOCTD 3eMieTpsiceHuil. Llynamu.

3. 'mapocdepa. Oxeannl u Mops. CoctaB ruapocdepbl. Mupopoit okean. Mops. Hetunuunsie Mopsi:
CapraccoBo, Kacnmiickoe n Apanbckoe. TemMa MOps B NPOU3BEICHUAX MHUPOBOM XYJO0KECTBEHHOM
KYJIBTYpBI.

4. Atmocdepa. Ilorona. Atmocdepa u ee cocraB. BeprukaibHoe cTpoeHre atMocdepsl: Tporocdepa,
ctpatocepa, me3ochepa, Tepmochepa, 3x3ochepa. CoctaB Bo3ayxa. O30HOBBIE ABIPHI U MAPHUKOBBINA
addekr. [loroma u kaumar.




5. Armocdepnoe naBienue. Berep. AtmocdepHoe naBnmenue. KeccoHHas m BBICOTHasl OOJIE3Hb.
[{ukioHBI U aHTULUKIOHBL. ATMoc(hepHble QpoHTHL. BeTpa M MX BHIBL: IIKBal, CMEp4Y, aHTUIIACCAT,

naccart, 6pu3, ¢eH, 6opa, CHPOKKO, MyCCOHBI, TailyHBI, yparansl, cMepuH, TopHaao. [llkana bopopt 2
6. Kontpoabnas padora: Meramup 2
CamocrosiTesibHast padora:
1. Tanakruku. OOmuMe cBeneHus o ramakTukax. YepHele Abipbl. Kitaccupukanusi TamakTHK:
SIUIMNTHYECKUE, CIUPAIIbHBIE, HENPaBUIbHEIE, paauoranakTuky. Hama [Manaktuka — Mieunsiin 1IyTe. | o
KBazapsi.
2. 3Be3abl. Couanue. 3Be3nbl, uX poxzacHue. CHEKTpalbHbI aHalU3 — OCHOBA MCCIIEI0BaHUS
XUMHYECKOT'0 COCTaBa 3Be3/. XapaKTepUCTUKH U Kiaccudukanus 38e31. [Ipoucxoxnenue ConHia u ero | 2
crpoenue. CTpykrypa conHedHoi armochepsl. CoTHEYHBIH BeTep.
3. Boabl okeaHoB U Mopeil. XMMUYECKUN COCTaB MOPCKOM M OkeaHW4eckod Bojbl. [Ipommie. Jlen B
okeane. 'penniannus. Antapkruga. JIBuxenue Bog MupoBoro okeana. IIpunuBel u oTinuBel. Mopckue | 2
TeueHus. Tumnel KIMMara.
4. Boabl cymu. Bonpl cymu u ux knaccuduxanus. Pomnuku. ['eiizepsl. MuHepanbHble BOABI U HX
knaccupukanus. Ilpobrema mpecHoir Boabl. O3epo baiikan. KapcroBeie sBrneHust u oOpazoBanue | 2
CTaJIaKTUTOB U CTAJIArMUTOB. AHOMaJIbHbIE CBOMCTBA BOJIbI M X 3HAUEHHE B IPUPOJIE.
5. BaaxkHocTs Bo3ayxa. BiaxHocts Bozmyxa. Ilcuxpomerp m  rurpomerp. Touka pocel. Obnaka, ux | 2
dbopmbl 1 pazmepsl. Tyman. Ocaaku u ux tunsl. Pagyra.
I'JTIABA 111. MAKPOMMUP
(10 kaacc)
Coaep:xanue yueOHOro MaTepuaJia
1. OcHOBHBIE CBOICTBA KMBOI0 OPraHM3Ma: €IUHCTBO XHMHUYECKOIO COCTaBa, OOMEH BEILECTB,
CaMOBOCTIPOM3BE/ICHUE, ~HACTENCTBEHHOCTh, HM3MEHYMBOCTb, Pa3BUTHE M POCT, PA3APAKUMOCTD, | ,
JUCKPETHOCTh U LI€JI0OCTHOCTb, YHEPrO3aBUCUMOCTb.
2. KuBble cHCTeMBbl KaK CaMOYNPABJSIIOIIHECS], CAMOPEryJIHPYIOLIHeCcs], CAMOOPTraHU3YIOIIHecs
Tema 4. Kusub, | cucreMbl.
NMPU3HAKHA Tpu Hauana TepmoguHaMuku. [lonsTre suTpOonIMM. 2
JKHBOI'0 H UX 3. IIpoucxoxnenue :xku3HU Ha 3emuie. OCHOBHBIC THUIIOTE3bl MPOUCXOXKICHUS JKU3HM Ha 3emiie:
OTHOCHTEJIBbHOCT | KPeallMOHU3M, TUTIOTE3a CaMOIIPOU3BOJILHOTO 3apOKICHUS JKU3HHU U3 HEKHMBOTO, KOHIIETIUS OuoTreHes3a,
b. TUTIOTE3a MaHCIIEPMUHU. 2

I'unotes3a IMPOUCXOKACHUA KHU3HU IIYTCM OMOXMMUYECKOM OBOJIOIMH. I[I/ICI(YCCI/IH O BO3MOXHOCTH
CYIICCTBOBAHNA BHC3CMHBIX III/IBI/IJ'II/ISaLII/II\/'I.
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HpaKaneCRne 3aHATHA:

1. XumMu4yecknii cocTaB KJeTKHM. XUMHMUYECKas OpraHu3alus KIETKM Ha aTOMHOM — 3JIEMEHTHOM
ypoBHE. MakpoaneMeHTbl. MukposneMeHTbl. MoJIeKyIspHbIi YPOBEHb XUMHUYECKOW OpraHu3aluu
kineTku. Heoprannyeckue coenuHeHus kieTkd. Bona u ee pons. Munepaibhble conu. OpraHudeckue
BEILECTBA KJIETKHU.

2. YpoBHH opraHu3anuu ku3HM. KileTOuHBIM ypoBEHb OpraHu3aluy >KU3HM Ha 3emie. TkaHeBbld
ypoBeHb. Tumnel TKaHEWl >XMBOTHBIX M pacTeHuil. OpraHHbli ypoBeHb. OpraHW3MEHHBI YpPOBEHD.
[TonynAMOHHO-BUIOBOM YpOBEeHB. broreoneHoTnYeckuii ypoBeHb. bruorenos. buocdepHsiii ypoBeHb.

3. IIpokapuoTsl U 3yKapuoThl. bakTepun n ux xnaccupukanus: mo ¢Gopme, MO TUMY MUTAHHS, IO
OTHONICHHIO K Kuciopoay. OCOOEHHOCTH CTPOSHUS OAKTEpU U UX KHU3HEACATeIbHOCTH. Poib OakTepwmii
B IIpUpOJIC M KU3HU 4YenoBeka. [{nanoOakTepuu U OCOOEHHOCTH MX CTPOCHUS U >KU3HEEATEIHHOCTH.
Ponw nmnano6axrepuii B mpupoze. CTpoeHHe KIETKH 3YKaproOT.

4. Knerounas teopus. Ilpocreiimme. Bupycsol. Kinerounas teopus u ee nonoxenus. [Ipocreitmue:
KT'YTUKOBBIE, PECHUYHbIE, aMe00HIHbIe. 3HAUE€HNE IPOCTENIINX B IPUPOJIE U HKU3ZHU YEJIOBEKA.

CamocrosiTesibHas padora:

1. MunepajbHble cosiu. OpraHndecKue BEeNIeCTBa KIETKH.
2. Bupycsbl. CTpoeHre u 0COOCHHOCTH JKU3HEIEATEIbHOCTH BUPYCOB. BupycHbIe 3a001eBaHus YeIoBeKa.
BUY u CITU/. I'puOs1. Pons rpuboB B pupo/ie U B XO35HCTBE YeJIOBEKa.

Tema 5. OcHOBBI
IKOJIOTHH

Conep:xanue yueOHOro MaTepHaJia

1. Okojgornueckue cucrembl. [lonstne skocucrembl. buortomn. buonenos. buoreorienos. Otnuuwns
OuoreorneHo3a OT JKocHCTeMbl. HecTaOWibHBIE M CTAOMJIBHBIE DSKOCUCTEMEI. THUIIONOTHS >KHUBBIX
OpPTaHU3MOB IKOCHUCTEMBI: MIPOYLIEHThI, KOHCYMEHTHI, peAyleHThl. ABTOTpo(dbI. ['eTepoTpodsl. [TonsTHE
0 MUIIEBBIX IEMsX OroreomeHo3a. buonorudeckuii KpyroBOpoT BEIIECTBA B MPUPOJIE.

2. Tlonsitue OMOJIOTHYECKOI 3BOMIONUH. [[TUTETHHOCTH, HEOOpPATHUMBIA XapakTep, HAMpaBICHHOCTh
sBomold. OCHOBHBIE HAIpaBl€HUs 3BOJIOLMH. buonormueckuit nporpecc. buonorunueckuii perpecc.
AHTPOIIOTEHE3 U €r0 ATallbl.

IIpakTHyeckne 3aHATHA:
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1. IInmesBble menu. JKoJIorus. JKogorndeckue ¢axropbl. [Iumesas nens. /[Ba OCHOBHBIX THIA
Tpopuyeckux Ieneidl — mnacTOMIHbIe M JAeTpuTHbe. [IuieBas ceTb. DKOJIOTMYECKHE IUPAMHJIBI.
[Tonstue 06 skomoruu. OCHOBHBIE TPOOIEMBI 3KOJIOTMU. DKOJIOTHYECKHE (DAaKTOpPBL: aOMOTHYECKHE,
OMOTHUYECKUE, AaHTPOIIOTEHHBIE.

2. JBosonuonHas teopus. [Ipeanoceuiku co3nanus 3BoaonnoHHol teopun Y. lapBuHa. Jlornueckas
CTpyKTypa napBuHu3Ma. CHHTETHUYECKash TEOpHs HBOJIOIMH. MukposBomtonus. BunoobpasoBanue.
MaxkposBomonus. J[BIKyIHe CHIIBl 3BOJIIOLMU: MYTALMOHHBIM IPOLECC, IMOMYJSALHUOHHBIE BOJIHBI,
n3ossiiust. @opMbl €CTECTBEHHOTO 0TOOPA: CTAOMIN3UPYIOIUHN, ABHKYILNUN, AU3PYITUBHBIM.

CamocrosiTesbHas padora:

1. Buocdepa. buochepa u ee rpanunbl. Konmnenmus sBomonuu Ouochepst B. WM. Bepnaackoro.
Hoocdepa. Texnochepa. OcHOBHBIE MOAXOABl B Yy4YEHMH O Ouocdepe: 3SHEpreTUYECKHI,
OMoreoXuMHIeCcKnii, HHPOPMAIIMOHHBIN, MTPOCTPAHCTBEHHO-BPEMEHHOW, HOOC(hEpHBI, DKOIOTHYeCKHe
po0JIeMbl YEJIOBEUECTBA.

2. Oco0ennoctn kaumara Poccun. 30Ha apKTHYeCKHX NYCTbIHb, TYHAP M JecotyHap. Kimmar
Poccun. Ilpupomno-knmumarnyeckue 30HbI Poccun. PasHooOpaswe W mpucnocoOJIEHHOCTh KHBBIX
OpPraHU3MOB K TOM WJIM MHOW IPUPOJHO-KIMMATHYECKON 30HE.

Tema 6. CBer

Coaep:xanue yueOHOIro MaTepuaJia

1. DnexkTtpomarHuTHass mnpupoaa cBera. Cper. Pa3Butue mnpencraBieHuil O NpPHUPOJE CBETA.
OnekTpoMarHuTHOe n3nydeHue. [[nuna BomHbl. YactoTa konebanuii. [1lkana 3eKTpOMarHuTHBIX BOJIH.
['-Jlyun, pEHITCHOBCKOE W3Iy4YE€HUE, YIbTPa(UOJIETOBOE U3IY4YEHHE, BHIUMOE H3IIydCHHE,
UH(paKpacHOe U3ITyYeHHE U UX POJIb B IPUPOJIE U )KU3HH YEJIOBEKA.

IIpakTHyeckue 3aHATHA:

1. CBer n le/lCl'[OC06J'IeHHOCTb K HEMY KUBBLIX OpPraHu3mMoB. Bmusaue cBera Ha OpraHnu3annro
JKU3HCHHOI'O  [UKJIa OpraHHU3MOB. BI/IOpI/ITMLI. doTocHUHTE3. KJ'IaCCI/I(I)I/IKaLII/I}I paCTeHI/Iﬁ Ha
CBGTOHIO6I/IBBI€, TEHETIO0MBBIE U TEHEBBIHOCIIMBEIE. CDOTOTpOHI/ISM. 3HadueHNE CBETa IJI1 OpUCHTAIUN
JKHUBBIX CYIICCTB B IIPOCTPAHCTBE. buonromMuHecieHIINs U e POJIb B )KU3HH KUBOTHBIX.

CamocrosiTesbHas padora:
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1. OnrTuueckue cBoiicTBa cBera. J[BolicTBeHHas mpupoaa cBera. @OTOH. 3aKOHBI OTPaKEHUS U
npesomiieHus: cBeta. OTHOCUTENBHBIN MOKa3aTeNb NpesioMiieHus. PakTopbl, BIMUAIOIINE HA MTOKA3aTelb
MpeOMIICHUS: IPUPOJA BEIIECTBA, TEMIIEpaTypa, JUIMHA BOJHBI MMajgarouiero uznyyenus. Pegpakromerp.
Hucnepcus, nuppakuus U uHTEpdepeHLns cBera

Tema 7.
Temmneparypa

Conep:kaHue y4eOHOT0 MaTepuaJia

1. TennoBoe paBHoBecue. Temmneparypa. Bropoe Hauano tepmoanHamMuku. KoauyecTBO TEMJIOTHI.
Tennoemkocts. TemnoBoe paBHOBecwe. TepMOAMHAMHUYECKHE CHUCTEMBI TPEX THUIIOB: M30JIMPOBAHHBIE,
3aKPBITHIE U OTKPBITHIE.

TemnepaTypa Kak napameTp COCTOSIHUSI TEPMOJMHAMUYECKON CUCTEMBI.

IIpakTH4yeckue 3aHATHS:

1. Temnepatypa u npucnocod1eHHOCTD K Hell dKUBBIX OPraHU3MOB.

Tepmoperynsanuus B KUBOU npupone. Temronpoaykuus U Temiooraada. MexaHu3mbl TEPMOPETYJIISLANA
KUBOTHBIX M pacTteHuil. Temmeparypa Tena yenoBeka M ee (uzuosorndeckas poib. Kinaccuduxanms
JKUBOTHBIX II0 TEMIIEPATYpHOMY pPEXKHUMY HArOMOMOTEPMHBIE, MOWKUIOTEPMHBIE U TIE€TEPOTEPMHBIE.
Knaccugukanuss oOpraHu3MoB 10 TeMIEpaTypHOMY HHTepBaly oOOWUTaHMs. AKKIMMaTH3alUs.
TemnepaTypHBII pEKUM.

CamocrosiTesibHas padoTa:

1. BHyTpeHHsIsI 3Heprusi MaKpOCKONMYeCKOW cucTeMbl. TepMOIUHAMHKAa U €€ MPOTrHOCTUYECKOE
3HaueHue. BHyTpeHHss »HEprus TEpMOAMHAMHMYECKON cucTeMbl. llepBoe Hadano TepMOOMHAMHKH.
Tennonepenava. TermonpoBogHoCcTs. KOHBEKIMA: €cTeCTBEHHass W IPUHYAWUTENbHAasd. TeruoBoe
U3ITyYEHUE.

Tema 8. Boxa

Coaep:xanue yueOHOro MaTepuaJia

1. Ctpoenue MoJiekyJbl M (u3nyeckue cBoiictBa Boabl. CTpoeHHE MOJIEKYJIbl BOAbl. Boma kak
pactBopuTenb. dusnueckue cBOICTBa BOABI: aHOMajbHAas TeMIlepaTypHas 3aBUCHUMOCTH IUIOTHOCTH
BOJIbI; BBICOKOE IMOBEPXHOCTHOE HATSHKEHUE BOJIbl; AHOMAJILHO BBICOKME 3HAYEHUS TEMIIEpATyp KUIIEHUS
U TUJIABJIEHMS BOJBI; BBICOKOE 3HAYEHHE TEIUIOEMKOCTH BOJbl. 3HAU€HHE (PU3NYECKUX CBOMCTB BOABI JUIS
MPUPOJIBI.

IIpakTH4eckHe 3aHATHA:

1. Bona — a0uoruyeckuii pakTop B kM3HM pacreHmii. Ponbp Boabl B Ouocdepe: KosbiOenb
KHU3HH, Cpella OOWTaHMs, YYACTHUK OMOXMMHYECKHX IPOIECCOB, YYACTHUK CO3JIAHHs OMOTEOIICHO30B,
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peryidarop KiuMmara Ha IUlaHete. [Maposii3 OpraHMYecKuX BEIIECTB B JKMBBIX OpraHuM3Max.
Knaccugukanusi pacTeHuil M0 OTHOIIEHUIO K KOJIMYECTBY BOZBI B OKpY’KAaroIIeH cpene: TMAaTO(QUTHI,
ruapoduTHl, THTPOPUTHI, ME30(PHUTHI, KCEPODHUTHI.

2. XuMHu4YecKkne cBoiicTBa BoAbl. B3aumojeicTBUe BOALI ¢ MeTajjaaMu. B3auMoaeicTBUEe BOABI C
okcunamu. ['maparanus. BzaumopeiictBue Boawl ¢ consimu. ['maponus. Paznoxxenue Boabl. [lonstue o0
AJIeKTpoIIn3e U (HOTOIH3E.

CamocrosiTesibHas padora:

1. PacrBopumoctb. pH kak moka3zare/ib cpelbl pacTBopa. PacTBOpMMOCTh M €€ KOJIMYECTBEHHAas
XapaKTepUCTHKa — KOI(PQPUIUEHT pacTBOPUMOCTH. MaccoBast [0Jii PacTBOPSHHOI'O BEIIECTBA B
pactBope. Boma kak amdonut. [lonsitue pH pactBopa. 3nauenue pH B mnpupone. 3nadenuss pH
(U3HOTOTUYECKUX KUIKOCTEN YeJIOBEKa B HOPME.

2. Daexktpoautnyeckass auccouuanusi. OCHOBHbIE TIOJNOXKEHHUS TEOPHH  AJIEKTPOIUTUYECKON
mucconmaruu  (TOl). DaekTponuTbl W HENEKTPOIuThl. Kilaccupukamus HOHOB TIO  Pa3IMIHBIM
OCHOBaHUSM. MexaHu3Mbl TUCCOLMALUN 3JEKTPOJIIUTOB C Pa3HbIM THUIIOM XUMHUYECKOW CBsi3U. CTEreHb
ANEKTPOJIUTUYECKON AUCCOLUALINH.

Conu, kucnotsl U ocHoBaHus B cBete TO/I.

Tema 9.
JKo0J0rH4ecKue
(paxTopbl

Coaep:xanue yueOHOro MaTepuaJia

1. Cosenocts kak aouoruueckuii ¢axkrop. Comu. Krnaccudukamus coneit. HaubGomnee
pacrpocTpaHeHHbIE KUCIIbIe coJld, uX nMpuMeHeHue. JKectkocts Boabl. Con Kak MUHEpanooOpasyromme
BeniectBa. Conun — abuorudeckuil axrop. [IprucrnocobieHHOCTh pacTeHUH U JKUBOTHBIX K PA3IMYHOMY
COJIEBOMY PEXKHMMY. BinsHHE COIM HA OPraHU3M YeJIOBEKa.

2. MlouBa kak aOuormueckmii d¢akrop. [lonstTe o nouBe u kiaccupukauus mnous. [Ipouecc
NOoYBOOOpa30BaHUs. 3HAUE€HUE IIOYBBI B MPHUPOJAE U JKU3HM YEJIOBEKa: cpeJa OOMTaHUS >KUBBIX
OpraHU3MOB; YKOHOMUYECKOE 3HaU€HUE, 00J1a/1aeT MI0I0POINEM, OKA3bIBAET CYLIECTBEHHOE BIUSHUE HA
COCTaB M CBOMcTBa Bcel ruzapocdepbl 3eMid, SBISETCS TIVIaBHBIM PEryJIsiTOPOM COCTaBa aTMoc(epsl
3eMiH, BaXXKHEHINMI KOMIIOHEHT OMOreoIeHO03a.

3. buoputmbl. Tunsl OuopuUTMOB: (puU3HONIOTHYECKHE U AKOJOrHUecKue. [Ipumepsl pa3nmuyHbIX THUIIOB
OMOPUTMOB Yy paCTEHUI U KUBOTHBIX. DoTornepruoan3mM. buoputmel yenoBeka. J[MCHHXPOHU3M.

IIpakTHYeckne 3aHATHSA:
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1. Cnoco0bl nmepenaun uHpopMamuu B KUBOI npupojae. [lepBas u BTOpas CUTHaJbHBIC CHUCTEMBI.
O6MmeHn mHpopManMell Ha Pa3IMYHBIX YPOBHSIX OPraHM3alMW JKU3HU. Peakiuu MaTpuyHOrO CHHTE3a.
®daronutos. Peduiexc. dtomorus.

2. buornueckue (akTopbl OKpyxkawueil cpeabl. buotnueckue ¢akropsl. buornueckue
B3aMMOOTHOIICHHUS] MEXJy OpraHu3MaMU: KOHKYPEHIIMS, XWUIIHHUYECTBO, CHUMOHO3, Mapa3HTHU3M.
[TpumMepbl OMOTUYECKUX B3aMMOOTHOILICHUN B TIPUPOJIC.

3. KourpoJsbHas padora: Makpomup

CamocrosiTesbHasi padora:

1. onsaTHsa npocTpancTBa u BpemeHu. [IpocTpancTBo U Bpems B Kiaccuueckoll MexaHuke HploToHa.
AbGcomoTHoe  mpocTpaHcTBO.  OIHOPOJHOCTH — HpOCTpaHcTBAa.  M30TPOMHOCTH  HPOCTpPaHCTBA.
WueprmaneHas cucreMa oTcyeTra W mepBblii 3akoH Hprorona. IIpeoOpazoBanms [anuies w mpuHIHIT
otHocuTenbHoCcTH ["amuiies. AGcomtotHoe Bpems. CnenuanbHas teopust otHocutenbHocTu (CTO). [IBa
noctynata CTO u oCHOBHBIE CIIEACTBUSA, BhITEKaronMe u3 Hux. Oomas teopusi ornocutenbHoct (OTO).
2. Undopmanus n 4esoBek. Bo3HUKHOBEHHE M pa3BUTHE HOcUTeNnedl MH(OpManuu ¢ ApeBHEHIIMX
BPEMEH JI0 HaIIer0 BPeMEHHU. DBOJIOIHS COBPEMEHHBIX HH(POPMAITMOHHBIX PECYPCOB.

I'JTABA III. MUKPOMMUAP

(11 kaacc)

Tema 10.
OCHOBBI XUMHH

Conep:xanue yueOHOro MaTepuaJia

1. Buabl XUuMHYeCKHUX CBsi3ell U THIbI KPHCTAINYECKUX pemeToK. [IpoToHHO-HEHTpOHHAs Teopus
ctpoenust aromHoro snpa Jl. MBanmenko u B. TeiizenOepra. DnextpoHHass oOonouka. M3otormbl.
CoBpeMEHHOE ONpEIEIICHNE MTOHATHS «XUMUYECKUI deMeHT». MloHHas xumudeckas cBs3b. KaTMoOHBI 1
aHuoHbl. Cxema 00pa3oBaHUsl MOHHOM CBSI3U. VIOHHBIE KPUCTAUIMUECKUE PEIIETKU. XJIOPHUA HATpUs —
TUIUYHBIA TPEICTABUTENb COCIMHEHUH C HOHHBIM THUIIOM CBsA3M. KoBaneHTHas CBSI3b Kak CBS3b,
BO3HUKAOIIass 3a cyeT oOpa3oBaHUs OOMIMX DSJEKTPOHHBIX Map. ATOMHbBIE M MOJIEKYJISIPHbBIE
KPUCTAJIZIMYECKHE pPELIETKU. MeTalmnueckas XMMHYECKas CBSA3b M METAUINYECKUE KPUCTAJUINYECKHE
pelIeTKH

2. ¥Yraesonopoabl. Teopusi crpoennsi opranndeckux coequHenuii A. M. Byraeposa. IIpuponnsiit
ra3, ero COCTaB U HalpaBJeHUs MCIOJb30BaHUS B KAUYECTBE TOILIMBA U XUMHUYECKOTO chipbsi. KoHBepcus
metaHa. CHHTE3-Ta3 U €ro UCIOJIb30BaHUE IS MOJyUYEHHUs] CHHTETUYECKOro O€H3MHA U METaHOJIa.
[IpenenbHbIE U HETIpEAETbHBIE YTIeBOA0pOAbl. KauecTBeHHBIE peakiuu Ha KPaTHYIO CBS3b.
Oco0eHHOCTH COCTaBa, CTPOCHHUS M CBOMCTB OpPraHNYeCKUX coeinHEeHNH. OCHOBHBIE MOJIOKEHUS

Teopuu XxuMuueckoro crpoenust A. byriepona, @. Kekyne, A. Kynepa.
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3. Cwmecn, ux cocrap. [IoHsTHE O CMECH KAaK CUCTEME, COCTOALIEH U3 Pa3IMYHBIX XUMUYECKHX BEIIECTB.
Knaccugukarus cMeceil o BU3yallbHBIM ITPU3HAKAM U 110 arperaTHoMy cocTosiHuio. Co-

CTaB CMecei: MaccoBasi U 00beMHas 01 KOMIIOHeHTa cMecu. CriocoObl pa3aeneHus cMecei.

4. XuMu4yecKkue peakuuu U X kjaaccupukanusi. XuMUUYeCKUE peaKLUi WIK XUMUYECKUE SBJICHUS, UX
OoTAMuYus OT (U3NYECKUX siBIeHUH. Peakunm 0e3 M3MEHEHHUS COCTaBa BELIECTB: AIOTPONU3ALMM U
uzoMepusanuy. Peakuuu, naymue ¢ M3MEHEHUEM 4HCiIa U COCTaBa BELIECTB: COCAMHEHUS, PA3JI0KEHUS,
3aMelleHusi, oOMeHa. Peakiuu, nmpoTrekaromue C BbIICICHUEM WIN IMOIJIOLIEHUEM TEIUIOTHI: 3K30- U
SHJIOTepMHUYECKHE. Jlpyrue Npu3HaKy KIACCH(PHUKAIMKA XUMHUYECKUX pEeaKIuil Ha MpHMepe CHHTEe3a
okcuzma cepbl (VI): u3MeHeHHEe CTemeHeHd OKHUCIEHHs JJIEMEHTOB, O00pa3ylolluX BeIlecTBa,
UCIIOJIb30BaHUE KaTaau3aTopa, arperaTHOE COCTOSIHUE BEILECTB, HAIIPABJICHUE IIPOLIECCOB.

S. HaHOTeXHO0/IOTHM B ’KH3HH COBPEeMEHHOro odmecTBa. [IoHsTHE O HAHOTEXHOJIOTUSIX.

3HaueHUe HAHOTEXHOJIOTUN B Pa3IMUHBIX 00JIACTAX HAYKU U TEXHUKU: SHEPreTHKE, JIEKTPOHU -

K€, MEJUIIMHE, aBUallUN U KOCMOHABTHKE, CEJIbCKOM X03HCTBE, OXpaHEe OKpY Karollel cpebl,

ONTHUKE. YTJIEPOJHbIE HAHOTPYOKH U 00JIACTU UX IPUMEHEHHUS.

HpaKaneCRue 3aHATHUA:

1. Ilepuonnueckuii 3akon JI. U. MenaeneeBa uW cTpoeHHe artoma. [IpeanochIKM OTKPBITUS
NEePUOANYECKOro 3aKoHa. [lepBbie MONBITKY KiIacCU(PUKAUU XUMUYECKUX 3J1eMEHTOB. [leproanyHocTs B
U3MEHEHUU CBOWCTB XMMMUYECKHX DJEMEHTOB M HX coeAuHeHud. Ilepumonnueckuii 3akoH B
dopmynupoBke J[. M. MenneneeBa. CoBpeMeHHbBIE MPEACTABICHUS O MPUYMHAX TEPHOIUIECKOTO
U3MEHEHHS CBOWCTB XUMHUECKHX OJJIEMEHTOB M uX coefuHeHuil. CoBpeMeHHas (HopMyIUpoBKa
Ilepnonnueckoro 3akona. [lepmoanueckas cucrema xumuueckux annemeHToB [[. M. MenneneeBa kak
rpadudeckoe oToOpaxxeHue nepuoandeckoro 3akona. CTpykTypa nepuoanyeckoi tadbmuisl. Ilepuoast n
TPYHIIBL.

2. BemectBa m ux kiaaccuuxanus. Ilpocteie (MeTamuibl M HEMETalibl) M CIOXKHBIE BElIECTBA
(OKCHIBI, KUCIIOTBI, OCHOBAaHUS, COJIM). AJIJIOTPONHS KaK NMPUYMHA MHOT0OOpa3usi MPOCTHIX BEIIECTB.
Heopranuueckne 1 OpraHn4eCKue COSUHEHMS.

3. Hoaumepsl. OCHOBHBIEC MOHITHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJIUMED,
BJIEMEHTApHOE 3BEHO, CTeneHb noiuMepu3anuu. CrocoObl TOMY4YEeHUs MOJMMEPOB: PpEaKIHH
MOJIMMEpU3AIMUK  TOJIMKOHJCHCaud. buononumepsl u ux Ouosiornyeckass poisb. Ilmactmaccsl.
Tepmorutactel U peakTorutacTel. IlpeacraButenu ractmMace W 00JacTH UX HpUMEHeHHs. BonokHa.
[IpuponHble UM XuUMHYecCKHe BoJIOKHA. llpencraBuTtenu BOJOKOH M 00JaCTM HX NPUMEHEHUS.
Heoprannueckue moimMepsl Kak BEIIECTBA aTOMHOM CTPYKTYPBI.

4. Cxopoctb XxuMHYecKOil peakuuu. [loHATHE O CKOPOCTM XUMHUYECKOW peakiuu. ['oMoreHHble u
TETEPOreHHbIE pPEaKLUMU. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEakUUMu OT NPUPOJbl PEarupyrolInx
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BEIIECTB, X KOHIIEHTPAIMHU. 3aBUCUMOCTh CKOPOCTH peakiuu oT Temneparypsl. [IpaBuno Bant-I'odda.
3aBUCHUMOCTb CKOPOCTH PEaKLUy OT IUIOIIA I COIPUKOCHOBEHHUS BELIECTB M HAJIMUUS KaTaau3aTopa.

5. OxkucIuTENbHO-BOCCTAHOBUTEIbHBbIE peakuuu (OBP). Dnekrponus. CteneHb OKHUCICHUS U €€
onpezaenenue no popmyie coenunenus. [loustue 06 OBP. OkucnuTenb U BOCCTAaHOBUTEb, OKUCICHHE U
BOCCTAHOBJICHHE. DJIEKTPOJIU3 PACIIJIAaBOB U PACTBOPOB HA MPUMEPE XJIOPUAA HATPHUSL.
DNEKTPOIUTHUECKOE MOTYYeHHE altoMUuHus. [IpakTnueckoe NpuMeHEHHUE AIEKTPOIIN3a.
["anpBaHOMIIACTHKA U TaJIbBAHOCTETHS.

KonTpoJubHas pabora: Muxkpomup

CamocrosiTesibHas padora:

1. 3nauenue Ilepuoanueckoro 3axkona u Ilepuoanyeckoit cucreMbl XMMUYeCKUX djieMenTon . U.
MennesieeBa 11 (popMUPOBAHMSA eCTeCTBEHHOHAYYHOH KapTHMHbI Mupa. [Ipornoctuueckas cuia u
3HA4YEeHUE MEePUOJANYECKOr0 3aKOHA U MEepUOJUUecKoi cucreMbl. 3HaueHue Ilepuonmueckoro 3akoHa u
Ilepuonnueckord cucTeMbl XMMHMYECKUX 23ieMeHTOB JI. M. MenneneeBa il pa3BUTHS HAyKd H
IOHUMAaHMsI XMMUYECKON KapTUHBI MHpa.

2. baaropoaunble ra3pl. biaropojgHeie ra3pl, NIpUYMHA WX CYLIECTBOBAHMSI B aTOMapHOM COCTOSIHUU.
[TpumeHeHue 61aropoIHBIX ra3oB.

3. Heptb u ee mnepepadorka. Hedrth, ee cocraB, ¢usmueckue CBOWCTBA W IPOUCXOXKICHHE.
OKOJIOrH4yecKue MociaeICTBU pa3iuBa HeTH U criocoObl 60psObI ¢ HUMHU. [lonmyTHBIN HedTAHOM ra3, ero
cocras. [Ipoueccel nepepaboTku HePTH: pekTUdUKanus U KpeKUHT. [IpoaykTsl nepepaboTku HEPTH U UX
UCIIOJIb30BaHUE.

4. ImcnepcHble cuctembl. [loHstre o qucnepcHoit cucteme. Knaccudukanus AUCTIEPCHBIX CUCTEM T10
pasmepam JUCTepCcHOI (a3bl M arperaTHOMY COCTOSTHUIO TUCTIEPCHOHHOM CpeJibl U AUCHEPCHON (hazbl.
3HaueHUe JUCHEPCHBIX CUCTEM B MPHUPOJE, MPOMBIIUIEHHOCTH W TOBCEIHEBHOM JXU3HU 4YeEJIOBEKA.
['pyboaucniepcHble cCUCTEMBI U MX Kiaccuukaus. [IpuMeHeHne 3TUX CUCTEM B TEXHUKE U OBITY.
ToHKOaUCHIEPCHBIE CUCTEMbI, UX Kiaccuukauus. Pduznueckue CBOWCTBAa razoo0pa3HbIX (IIpOIaH-
OyTaHOBasi CMECh B 3a)KUTANKe), KHUAKUX(OCH3WH) W TBepAbIX (mapaduH) anKaHOB: arperatHoe
COCTOSIHME, pPacTBOPUMOCTh B Boje. ['opeHue mpomaH-OyTaHOBOW cMmecu (3axkwuranka). OTHOIICHHE
IpeeNbHBIX U HEeTIpeIeNbHbIX YITIEBOIOPOIOB K PACTBOPY MEpPMaHTraHaTa Kajius 1 OpOMHOM BOJE.
OO6pa3oBanre HE(PTSIHON IMIEHKHW HAa MOBEPXHOCTH BOjAbl. OOHapyKeHHE HENPEAETbHBIX COEAUHEHHUH B
XKUIKUX Hedrenpoaykrax. [Tomyuenue mnactudeckoit cepsl. Ilomydenue 6emoro ¢ocdopa. Ilonyuenue
JUCTHIITMPOBAHHOM BoJIbl. OOpa3Iiibl pa3InyHbIX AUCIIEPCHBIX CUCTEM: SMYJIbCHH, CYCIIEH3UU, a3PO30JIH,
rend U 3omu. [lonydyenue kosouaHoro pactBopa u3 xiopuna xenesa (III). Koarynsmus nomydeHHoro
pactBopa. Db dext Tungans.

5. XuMu4yecKkne HMCTOYHHKH TOKA. ['alpBaHMYECKHE 3JIEMEHTHI Ha IpUMepe 3jeMeHTa JlaHuans—
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SlkoOu, UX yCTPOMCTBO M MPUHIIMI JACUCTBHUSA. Y CTPOUCTBO OaTapeiku Ha MpUMEpPE CyXOro MIEIOYHOTO
aJIeMEHTa. Y CTPOMCTBO CBUHIIOBOTO aKKyMyJsiTopa. ['anpBaHu3anus u anekrpodopes.

6. Hanouactuupl. Xapakrepuctuka HaHodacTull. [Ipupoansie HaHOUacTHIlbl. HaHowacTu1bI B KOCMOCE,
atmocdepe, ruapocdepe, duochepe.

7. HanouyacTulbl B TeXHHKe H TexHoJiorusix. KoHcTpyupoBanue HaHoMarepuasioB. OCHOBHbIE
CIOCOOBI TMOJyYEHUsS] HAHOYACTHIL. «CBEPXY BHHU3» U «CHHM3Y BBEpX». MOJEKYISpHBIA CHUHTE3 U
camoc6opka. Hanockomnuyeckoe BhIpalliuBaHue KPUCTAJUIOB U MOJTUMEPU3AIIHSL.

Tema 11.
Yes10BeK U ero
310POBbe

Coaep:xanue yueOHOTo MaTepHaJia

1. CucremaTruyeckoe MoJIOKeHHEe 4YeJIOBEKa B MHPe KMBOTHBIX. buonormueckas kinaccudukaius
yenoBeka. [IpsMoxoxaeHne u ero BIUsSHUE Ha CKEJIET yenoBeka. Pyka — opraH u mpoayKT Tpyaa.
Pa3zBuTne depema U TOJIOBHOrO Mo3ra u4enoBeka. llepBas u BTOpas CHUTHAJIbHBIE CHUCTEMBI.
buoconmansHas mpupoja yeaoBeka.

2. T'eHeTnka 4yesloBeKa W MeTOAbI ee u3ydeHHss. OCHOBHbIC MOHATUS T€HETHKU: HACIEIACTBEHHOCTH,
W3MEHUYUBOCTb, I'€H, XPOMOCOMBI, MyTalli{, TCHOM, TeHOTHI, ()SHOTHII, TOMUHUPYIOIIUE U PEIICCCUBHBIC
npu3Haku. ['eHoM yenoBeka u ero pacmu@poBka. [IpakTudyeckoe 3HaUeHHE U3YUYCHHS T€HOMA YeJIOBEKa.
Metonbl M3y4deHHS] TEHETHKH YEJIOBEKAa: TEHEAJIOTHMYSCKHH, OJIM3HEIOBBIM, ITUTOTCHETHICCKUM.
I'eneTnueckue 3a00eBaHUS YEJIOBEKA.

3. ®dusnka yenoBeka. CKeleT ¢ TOUYKH 3peHUsT (U3NIECKOTO MOHATHS O pbraare. KpoBooOpamienue B
CBETE TUAPOJAMHAMUKH: MYyNbC, KpoBsIHOE naBieHue. uddy3us kak ocHoBa (OpMUPOBAHUS TEPBUUHOMN
¥ BTOPUYHOM MOYHM B MOYKAX, a TAKKE Ta3000MEHA B TKAHSIX U JIETKUX. TepMOPETryJIsAlus C TOMOIIbIO
KOXKM MYTEM TEIUIONPOBOJHOCTH, KOHBEKIIMH, U3IYyYEHUSI U HUCIAPEHHUS BOJbI. DJIEKTPOJMHAMHUYECKAS
MpUPOJIa TIepeaun HEPBHBIX UMITYNIbCOB. ONITHYECKask CUCTEMa 3peHUs. AKYCTHUECKasi CUCTEMa CllyXa U
rojocoo0pa3oBaHue.

HpaKanecm[e 3aHATHUA:

1. Xumus yesoBeka. XUMHUYECKHH COCTAaB TeJla YEJIOBEKa: 3JIEMEHTHI M BEIIECTBA, UX Kiaccupukanus
u 3HaueHue. Boxa, ee pynkiuu. BonHeiil 6anaHc B opraHu3Me yesnoBeka. MuHepanbHbIE BELIECTBA U UX
poJib B JKU3HENEATEIbHOCTH OpraHM3Ma 4YelloBeKa. 3a00JIeBaHUs, CBSI3aHHBbIE C HEJOCTATKOM WM
M30BITKOM HEKOTOPhIX XUMHYECKMX »JJEMEHTOB B opranusme uenoBeka. CyToyHass HOTPeOHOCTh
4yeJoBEeKa B BHUTaMUHAX M UX OCHOBHbIe (pyHKImH. Knaccudukanus BuramMuHOB. BomopacTBopumbie
BUTAMMHBI Ha TpuMmepe BuTamuHa C. JKupopacTBopuMble BUATAMUHBI HAa IPUMEpPE BUTAMHUHA A.

2. Topmonbl. HepBHas u rymopasibHas pETyJSIUH TPOLECCOB JKU3HEAEATENbHOCTH OpraHu3Ma.
['opMOHBI Kak NpPOAYKTHI, BbIpaOaThIBaeMble Keje3aMu BHYTpeHHel cekpenuu. Kraccuduxamms
TOPMOHOB II0 X€JIe3aM, KOTOPbIE UX MPOAYLUPYIOT, U 110 XUMHUYECKOH npupoje. CBoNCTBa TOPMOHOB.
WHcynuH Kak TOpMOH O€JKOBOW NpupOAbl. AJIpEHaJMH KaK TOPMOH aMUHOKHCIOTHOW TPUPOAIBL.
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CtepouiHbIe TOPMOHBI HA ITpUMepe MOJI0BbIX. ['unep- 1 runoQyHKuus xene3 BHYTPEHHEH CeKPEIH.

CamocrosiTesibHas padora:

1. Buramunbl u JekapcrBa. MicTopus OTKpBITHS BUTAMUHOB. BUTaMUHBI Kak OMOJIOTHYECKH aKTUBHbBIC
BeulecTBa. bone3HW, BbI3BAaHHBIE HEJOCTAaTKOM MWJIM M30BITKOM BHUTAaMUHOB: aBUTAMMHO3BI,
TUIIOBUTAMUHO3bI, THIIEPBUTAMUHO3BL. KpaTKue cBeieHus 0 3ap0oKIeHUU U pa3BUTUU (DapMaKOJIOTHH.
Knaccugukamnusi 1eKapcTBEHHBIX CpPEACTB [0 arperaTHOMY COCTOSIHHIO: >KHIKHE, TBEpAble, MATKHUE.
Ankamouapl. Baknwabel. XuMHOTepanmeBTHUECKHE TIpenaparbl. AHTHOMOTHMKHM. HapkoTudeckue
npenaparbl. Hapkomanus u ee mocienctBus. ONTUMadbHBIM PEXKUM NPUMEHEHUS JIEKapCTBEHHBIX
[Ipenaparos.

2. 3nopoBblil 00pa3 xu3HU. Pusznueckue 370poBbe U €ro kpurepuu. [lcuxuueckoe 370poBbE U €rO
KpuTepuu. HpaBcTBEHHOE 3/10pOBbE U €r0 KpUTepUH. Tpu OCHOBHBIE COCTABISAIOININE 3J0pPOBOro oOpasza
JKU3HU: PEXUM [Hs, NMPABWIbHOE MHUTaHUE, (PU3MYecKas aKTUBHOCTh W 3aHATHE CHOPTOM. DakTOphI,
BIUSIONINE Ha 3/I0pPOBhE UEJOBEKAa: OKpYyXKawllas cpena, NpoduiIakTHUecKas BaKIUWHAIMSA, CTPECCHI,
BPE/IHbIE PUBBIUKH. AJIKOTOJIM3M U €ro nocieacTsus. Hapkomanus u ee nocineacTBusL. 2
3. ®usuka Ha ciay:x0e 310pOBbsl 4ejiOBeKa. AHTPONOMETPHS: M3MEPEHHE UIMHBI M Macchl Tela,
CHUPOMETpPUS U JKU3HEHHAs €MKOCTb JIETKMX. TemioBble U3MepeHHsl U Temorepanus. V3mepenue
apTepUaNIbHOIO JaBJjeHUs. | UIEpTOHUS U TUIIOTOHUS. Y IbTPa3BYKOBask JUArHOCTUKA U TEPAIIHSL.
Onekrporepanus. JlazepHas Tepanus. MarHUTHBIA pe30HAHC U PEHTreHOuarHocTuka. diaroopo-

1
rpa¢us. Tomorpadusi.
BbinosiHeHHe HHAHBHAYAJTbHOIO MPOEKTA 5
Bcero | 180

IIpomesicymounas ammecmayus 6 popme 3auema

JI1 XapaKTepUCTUKH YPOBHS OCBOCHHSI yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIEYIOIUEe 0003HaYeHNUS:
1. — 03HAaKOMHUTENBHBIN (Y3HaBaHHE paHee U3YUEHHBIX 00bEKTOB, CBOICTB);
2. — penpoAYKTHUBHBIHN (BBIIIOJIHEHUE AESITEILHOCTH MO0 00pa3Ily, MHCTPYKLUU WM [10J1 PYKOBOJICTBOM);
3. — IpOAYKTUBHBIH (IUIAHUPOBAHHUE U CAMOCTOSITEIBHOE BBIIIOJIHEHUE JIEATEIbHOCTH, pellieHre TPoOIeMHBIX 3aj1a4)
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IIpumepHbIe TeMbl HHAUBUAYAJbHBIX POEKTOB
KauecTBeHHOE onpeiesieHne Ba)KHEUIINX IIPUMECEN B BOJE.
Crioco0sblI yIrydIieHus: Ka4ecTBa BOIBI.
OripeziesieHne )KeCTKOCTU BO/IBI.
Ornpezenienre pacTBOPEHHOTO KUCIOpOoAa B BOJIE 110 MeTo1y Bunkiepa.
UccnenoBanue xeBaTeibHON PE3UHKH.
HccnenoBanue nokoaaaa.
HccnenoBanne 4UIicoB.
HccnenoBanune yas.
HccrnenoBanne MOJIOKA.

. Onpenenenye KauecTBa Mblia.

. 3yueHne BIUSIHUA MY3BIKH Ha TUHAMUKY YMCTBEHHOH pabOTOCIIOCOOHOCTH YETIOBEKA.
. UccnenoBanue nbuieBOro 3arpsi3HEHUs BO34yXa B IOMEILIEHUN.

. M3yueHue Kophl JepeBbEB U KYCTAPHUKOB.

. 3yueHue 3aBUCUMOCTH 3J10pOBbsI JIIOJEH OT COCTOSHUS aTMocdepa.

. UccnenoBanne BO3MOXKHOCTEH 3HEpProcOepexeHus: B KBapTUPE.

. DKOJIOTUYECKH T'PaMOTHBIN MOTpeOUTENb TOBAPOB.

. CocTaBiieHHEe MUIIEBBIX PALMOHOB B 3aBUCUMOCTH OT HEpPro3arpaT opraHu3Ma.
. Koxa: tunupoBanue, yxoJ1, yay4llleHHE COCTOSTHUSI.

. CocraBieHue pallMOHaIbHBIX PEXKUMOB JHSI.

. U3rotoBnenue reorpaduueckoit kaptsol «llyTemniecTBrue no Maiaoi poguHe».

. CocTraBiieHHE TOIIOHUMUKH paiioHa.

. KomnbroTepHble UIphl U X BIHMSHUE Ha OPTaHU3M YeJIOBEKa.

. Kucnorusie noxmu.

. Knumarndeckre n3mMeHeHus Ha IUIaHeTe.

. AJIKOTOJIb U €r0 BIMSIHHE Ha 3J0POBBE UEIOBEKA.
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3. YCJIOBHUS PEAJIM3AILIMUA ITPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
YYEBHOU JUCIHUATLIAHBI

HpI/I BO3HUKHOBCHHU OCOGBIX 00CTOSITEILCTB OCBOCHUE JUCHUITIINHBI EcrecTBO3HAaHUNE
OCYIIECTBIISICTCSI €  NPUMEHEHHEM  JJCKTPOHHOTO  OOy4eHHMs ¥ JAMCTaHIIMOHHBIX
00pa3zoBaTeNbHBIX TEXHOJIOTHH.

3.1. TpeGoBanusi K MHHHUMAJbHOMY MaTepHAJILHO-TEXHHYECKOMY obecrieyeHHIo
peanu3anum 0011e00pPa30BATEIbHOM IUCIIUNIINHbBI

Peanuzanus o6meo0Opa3oBaTebHON yueOHOM TUCIMIUIMHBI OCYIIECTBIAETCS B Y4eOHOM
kabunere Oe3omacHoCcTH ku3HenesTenbHocTH Ned4l1l (423806, Pecnybnuka Tarapcran
(Tarapcran), r. Habepexxubie Uennsl, miep. XKene3HoI0poKHUKOB, 1. 9A).

OcHaileHHOCTh: y4yeOHas MeOenb, KOMIIbIOTEp, IPOEKTOp, HSKpaH, JJO0CKa, Yy4eOHO-
HaIJISIIHBIE TTOCOOUS.

JIn1eH3snoHHOE MPOrpaMMHOE OOecIieUeHue:

AnTHBHpYCcHOE mporpammHoe obecrieuenne Kaspersky Endpoint Security mis 6usneca -
Cranpaptueiii Band T: 250-499 Node 1 year Educational Renewal License: [oroBop Ne
2020.2987 ot 21.02.2020,

Desktop Education ALNG LicSAPk OLVS E 1Y AcademicEdition Enterprise : JloroBop
Ne 2020.13967 ot «27» urons 2020.

3.2. YueOHO-MeTOAMYecKOe H HHPOPMALMOHHOEe o0ecnevyeHHue MPOTrPaMMbl
o01eo0pa3oBaTeIbHON Y4eOHOM 1M CHUIITHHBI

OcHoBHas y4yeOHast TuTepaTypa

1. EcrectBo3HaHue. 10 KJ1acc: DneKTpoHHas dbopma yueOHUKa TS
00mieo0pa3oBaTeIbHBIX OpraHu3anuii: 0a3oBbiid ypoBeHb/ [M. F0. Anexcammuaa u ap.]|; mon
penaknueit U. 10. AnekcamuHol. - 6-¢ u3n., nepepad. — Mocksa : IIpocsemnienue, 2019. - 272
c.: un. - (Cepus "Jlabupunt")  rpud

2. EctecTtBO3HaHuE. 11 KJIacC. OneKTpoHHas dopma  yuebHMKA  JUIA
0011e00pa3oBaTeNbHBIX Opranu3anuii: 0a3oBeiii ypoBenb/ [M. HO. Anekcammna, K. B.
lNanaktonos, A. B. Jlsnues, M. A. lllatanoB]; nox penakuueit . HO. Anekcammunoit. - 6-e
u3., nepepad. — Mocksa : [Ipocsemenue, 2019. - 255 c. : un. - (Cepus "Jlabupunt") rpud

JlononuurensbHas yueOHas 1uTeparypa

1. Bansguckuii, C. W.EctecTBo3HaHue : y4eOHMK M MPAKTUKYM JJsl CpEIHEro
npodeccuonanibHoro obpazosanusi / C. W. Bamsnckuit. — Mocksa : WUznarensctBo Opaiit,
2019. — 367 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09150-2. — Teker :
anexTpoHHbIH / DBC FOpaiit [caiit]. — URL : https://biblio-online.ru/bcode/444277

2. CwmmupnoBa, M. C. EctecTBo3HaHu€ : y4€OHUK U TPAKTUKYM JUISI CPETHETO
npodeccuonaabHoro oopasosanus / M. C. CmupnoBa, M. B. Hexmonosa, T. M. CmupHOBa. —
2-e mw3n. — MockBa : UszmarensctBo HOpaiit, 2019. — 332 c. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-09495-4. — Texct : anextponusiit // ObC IOpaiit [caiit]. —
URL : https://biblio-online.ru/bcode/433393

CrnpaBouHo-Oubnorpapuveckie u3aaHus

bubnuorpaduyeckue uznanus

1. By3 Ha ctpanuiax nepuoguueckoi neuatu: HMcropus u coBpemennocts (1992-2015) :
oubnuorpaduuecknit  ykaszarenb / cocraButenu I. A. Ilerposa; mox pemakumeir M. b.
JlapuonoBoit; oTB. 3a Beimyck M. b. JlapuonoBa .— HabGepexxubie Yennst : HUCIITP, 2015 .—
47 c.: mi1. — TeKkcT : HeMOCPEACTBEHHBIM.
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CrnpaBoyHble U3aHUS

1. 3apunoBa P.C. CoBpeMeHHOE €CTECTBO3HAHHME [DIEKTPOHHBIM pecypc|: KIIOUEBBIC
nonusitust/  3apunoBa P.C.— DiekTpoH. TeKCTOBbie JaHHbie.— HaOepexxHbie YenHbI:
Habepe:xxHOUeTHMHCKMI TOCYAapCTBEHHBIN Menarorndeckuii yauBepcutet, 2008.— 41 c.—
Pexxum noctyna: http://www.iprbookshop.ru/64641.html .— 3BC «IPRbooks»

[Tepuoanueckue n3ganus
1. buosiorusi B mKoje: HaydHO-MeToauueckui xkypHai. — Mocksa: OOO "llIkonpHas
ITpecca" — nzmaercs ¢ 1927 rona — 8 BoimyckoB B rog - 80 c. — ESSN 0320-9660 — Tekcr :

aJeKkTpoHHBIM  //  basel  gmamHbix  East  View [caiiT]. — URL:
https://dlib.eastview.com/browse/publication/92107. — Pexum pgocryna: sl aBTOPHU3UD.
M0JIb30BaTENEH.

2. Hayka m Xu3Hb. Hay4dHO-METOAMYECKUHN XypHain. — MockBa: Pepakums xypHaia
"Hayka u xu3nap" — uznaercs ¢ 2009 roga — 12 BeimyckoB B roxa - 144 ¢. — ESSN 0028-1263 —

Texct : onexktpoHHbli // bBa3el  nmamHeix  East  View  [caiit]. — URL.:
https://dlib.eastview.com/browse/publication/8287. — Pexum poctyna: st aBTOPU3UD.
II0JIb30BaTEIICH.

3. Yuureneckasg rasera: Hay4yHO-METOAUYECKUMH KypHal. — MockBa: Penakuus
"Vuutennbckoit razersl” — uzmaercs ¢ 2005 roma — 52 Beimycka B roq - 24 ¢. — ESSN 0233-4488
— Tekcr : onextponHwrid // ba3el  gannHbix East  View  [caliT]. — URL:
http://dlib.eastview.com/browse/publication/6205/. — Pexum poctyna: s aBTOPHU3UP.
I10JIb30BaTEJICH.

4. AxrtyanbHble TpOOJEMbl TyMAaHUTAPHBIX W  E€CTECTBEHHBIX HAYK: HAy4HO-
uH(popMalMOHHBIHKYpHAL. — MockBa: HayuyHo-uH(pOpManMOHHBIA H3AATENBCKUNA LIEHTP U

pemakus KypHalia AKTyalIbHBIC MPOOJIEMBI TYMaHUTAPHBIX M €CTCCTBEHHBIX HAYK — M3ACTCS C
2005 romga — 12 BeimyckoB B rog - 151 c. — ESSN 2073-0071. — Tekct : 3neKTpoHHBIN //

Hayuynas  onextponnas  Oubmmoreka  eLIBRARY.RU  [caiir]. — URL:
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4. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHMUA
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIUIIJIMHbI

KoHTposib ¥ Oll€eHKa pe3yibTaTOB OCBOCHHS 00IIe00pa3oBaTeIbHON  y4eOHOM
JUCIUTUTMHBI OCYIIECTBIISCTCS MPEMoaBaTesieM B poIiecce MPOBEACHUS ayIMTOPHBIX 3aHITHH,
a TaK)Ke BBITIOJHEHHSI 00YJaIOIIMMHUCS HHIANBUIYATbHBIX 3aJaHUH, TPAKTUYECKUX padoT.

@®oHT OICHOYHBIX CPEJACTB UIA HPOBEICHUS TEKYLIEr0 KOHTPOJSA YCIIEBAEMOCTH H
MIPOMEKYTOYHOM aTTECTAIlMK OOYYAIOIIUXCS MO 00IIe00pa3oBaTeIbHON Yy4eOHON TUCIUTUINHE
BXOOIUT B COCTAaB pa60qeﬁ nporpamMmbl JUCHOUIIIIMHEL, ITPEACTABIICH OTACJIbHBIM JOKYMCHTOM.

Pe3ysnbTarnl 00yyeHus @®opMbI U METOIbI KOHTPOJIS U
JIMYHOCTHBIE, MeTanpe/AMeTHbIE, PeIMeTHbIe OLIEHKH Pe3yJIbTATOB 00y4eHusl

Texyumii KOHTPOJIb YCIIEBAEMOCTH
JUYHOCTHBIE CKYIIT OHTPOJIb YCIIEBACMOC

YcTHbli onpoc,
Pedepar,
KouTponbHbie paboThI

YCTOWUYMBBIA MHTEPEC K HCTOPUM U JOCTHIKCHUSAM B
00J1acCTH €CTEeCTBEHHBIX HayK, YYBCTBO TOPAOCTH 3a
POCCUICKHE €CTECTBEHHBIE HAYKH

TOTOBHOCTH K MPOJIOJKEHHUIO o0Opa3zoBaHwms,
MOBBIIICHUIO KBaJTU(DUKALIUH B M30PAHHOH | [TpoMeskyTOUHAS ATTECTAIMS:
npo(ECCHOHANBEHON JIEATENEHOCTH € MCHONB30BAHUEM | s3ayer

3HaHUU B 00J1ACTH €CTECTBEHHBIX HAYK

00BEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIINH B
00JTaCTH  €CTECTBEHHBIX HAyK JUIS YeJIOBEKa W
o0miecTBa, yYMEHHE WCIOJIb30BaTh TEXHOJIOTUICCKUE
JOCTHDKCHHS B 00J1aCTH (PU3UKHU, XUMUHU, OUOJIOTHH IS
MIOBBIIIEHAS COOCTBEHHOTO HWHTEIUICKTYaTbHOTO
pa3BUTHUSA B BbIOpaHHOMN npodeccuoHaNbHOM
eI TENLHOCTH

YMEHUE MPOAHAIM3UPOBATh TEXHOTCHHBIE MOCIEICTBUS
JUIst OKpYyKaroleun cpenbl, OBITOBOM "
MIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKa

TOTOBHOCTb CaMOCTOSITENIbHO J0ObIBaTh HOBBIE MJIs
ce0s1 eCTeCTBEHHOHAYYHbIE 3HAHUS C HMCIIOJIb30BaHHEM
JUISL 3TOTO TOCTYMHBIX MCTOYHUKOB HH(OpMaIUu

YMCHHC YIIpaBJIATb CBOEH MMO3HaBaTEIbHOM
ACATCIIBHOCTBIO, IIPOBOJUTDH CaMOOLICHKY  YpPOBHA
COOCTBEHHOT'O HWHTCJICKTYAJIbHOT'O Pa3BUTHUSA

YMCHUC BBICTpanBaTh KOHCTPYKTUBHBIC
B3aUMOOTHOLICHHUA B KOMAaHAC II0 PCIICHHIO O6HII/IX
3a71a4 B 00J1aCTH €CTECTBO3HAHUS

MeTalpeaAMETHBIC

OBJIAJICHNEC YMECHUAMH W HaBbIKaMU pa3IMYHBIX BUIOB TeKYI]_[I/Iﬁ KOHTPOJIb YCIIEBAEMOCTH:
MMO3HaBaTEILHON OCATCIBHOCTHU IJIsI U3YUCHHA PA3HBIX | VceTHBIN OIIpocC,
CTOPOH OKPYXKaromero €CTCCTBEHHOI'0 MUpa Pe(l)epaT,

IpUMEHEHHE OCHOBHBIX METOJI0B To3HaHus | KOHTPOJIBHBIE PAOOTHI

(HabmoIeHNs, HAYYHOTO HKCIIEPUMEHTA) JJIsl U3yUEeHUs
Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI
MHpa, C KOTOPbIMH BO3HHMKAaeT HEO0OXOAMMOCTh
CTaJIKMBAThCs B MpodeccHoHaIbHOU cdepe

IIpoMexxyToUHAas aTTeCTaIlH:
3a4€T
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YMEHUE ONpPENeNsATh IeTW W 3aJaud JIeATeITbHOCTH,
BEIOMpATh CPEACTBA JUIS UX JTOCTHIKCHUS HA MPAKTUKE

YMEHUE HCHOJb30BaTh pPa3IUYHbIE HWCTOUYHHUKHU IS
MOJIyUYeHUs €CTECTBEHHOHAy4yHOW uHpOpMaluuu U
OIICHUBAaTh €€ JIOCTOBEPHOCTh [UJISi  JOCTHXKEHUS
MOCTaBJICHHBIX 1IeJIeH U 3a/1a4

NnpeaAMeETHLIC

c()OPMUPOBAHHOCTh TPEJCTABICHUNA O IICJIOCTHON
COBPEMEHHOM €eCTECTBEHHOHAay4yHOW KapTUHE MHpa,
IpUpoJe  Kak  €QUHOM  LEJOCTHOM  CHUCTEME,
B3aMMOCBS3M  4YEJIOBEKa, MPUPOJBI U  OOIECTBa,
IPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax Beenennoit

BJIa/ICHUE 3HAHUSIMHU O HauOoJjee BaXKHBIX OTKPBITUAX U
JOCTHDKEHUSIX B 00J1aCTH €CTECTBO3HAHMS, OBIUABIINX
Ha HBOJIIOLMIO IIPEACTABICHUN O IPUPOJE, HA Pa3BUTHE
TE€XHUKU U TEXHOJIOTUI

c(OpMHPOBAHHOCTD YMEHUS PUMEHSTh
€CTECTBEHHOHAYYHBbIC  3HAHHMSA Ui OOBSCHEHUS
OKPYXKAIOIIMX  SBJICHHWH, COXPAHEHHUS  3/I0POBbS,
oOecrieueHnss ~ 0E30IACHOCTH  JKU3HEICATEIBHOCTH,
OEpeKHOTO0 OTHOUICHHST K MPUPOJE, PAIOHAIBEHOTO
NPUPOJIONIONB30BAHMSI, @ TaKXKe BBIOJIHEHHUS POJIU
IPaMOTHOI'O OTPEOUTENS

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJIE
MO3HAHUS MPUPOJABI U CPEICTBAX U3YUEHUS MEraMmupa,
MakpoMupa W MHUKPOMHUpA; BJIaJCHUE MpHUEMaMU
€CTECTBEHHOHAYYHBIX HaOJII0ICHUH, OITBITOB,
HCCIIEIOBAHUN U OLIEHKHU JTOCTOBEPHOCTH IOJYYEHHBIX
pe3yJIbTaTOB

BIIQJICHUE TIOHATUIHBIM aIlapaToOM €CTECTBEHHBIX
HayK, MO3BOJISIIOIIMM I03HAaBaTh MHUp, y4acTBOBaTh B
JUCKYCCHSIX TI0 €CTECTBEHHOHAyYHBIM  BOIIPOCAM,
MCIIOJIb30BaTh PA3JINYHbIE UCTOYHUKN UHGOPMALIUU IS
HNOJArOTOBKM ~ COOCTBEHHBIX  paboOT,  KPUTUYECKU
OTHOCUTBhCS K coobmenussMm CMMU, coxpepxaium

HaY4YHYI0 MH(OpMaIuo

c(hOpMUPOBAHHOCTh YMEHHUM TMOHMMATh 3HAYHUMOCTH
€CTECTBEHHOHAYYHOI'0 3HAHUS I KaXKJIOr0 4YeJIOBEKA
HE3aBUCUMO OT €ro NMpoeCcCHOHAIBHOU EeATeTLHOCTH,
pa3nuyath (QakThl U OICHKH, CPaBHUBATh OIEHOYHBIC
BBIBOAbI, BHJCTh HX CBA3b C KpI/ITepI/IHMI/I OLCHOK "
CBSI3b  KPUTEPUEB C  OINPEIEICHHOW  CUCTEMOU
IeHHOCTEeH

Tekyiuii KOHTPOJIb YCIIEBAEMOCTH

YcrHblii onpoc,
Pedepar,
KonTponbHbie paboThl

I[IpoMexyTOYHasA aTTeCTaIlH:
3a4CT
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