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1. HNACHOPT PABOYEH ITPOITPAMMBI OBIIEOBPA3OBATEJIBLHON
YUYEBHOW JUCHUILIMHBI ECTECTBO3HAHUE

1.1. O6aacTb NpuMeHEeHHUsI TPOrPaMMBbI

[Iporpamma  oOmieoOpa3zoBaTenbHOM  yuyeOHOM — aucuumiuHel  EcrecTBO3HaHUHE
npenHa3HayeHa i oOydeHHs B TIpodecCHOHATbHBIX 00pa3oBaTeNbHBIX OpraHU3alUsX,
peau3ylonmx o0pa30BaTeIbHYI0 MPOrpaMMy CpelHero oOmiero oOpa3oBaHHS B TIpeneiax
OCBOEHUS MPOTPaMMbI MOJArOTOBKU crienuanuctoB cpeanero 3sena (IIIICC3) no cnenuanbHOCTH
Ha 6a3e ocHOBHOrO 001Iero oOpa3oBanus. Pabouast mporpamMmma cocTaBiieHa Ha OCHOBE IIPUMEPHOM
nporpaMMsl 1o AucuuiinHe EctecTBo3HaHue, ¢ y4eTOM TYMaHUTApPHOTO Mpoduis mosrydyaeMoro
npodeccuonanbHoro obpazosanus B cootBerctBun ¢ ®I'OC CIIO no cnemumansHocty 54.02.01
HuzaitH (Mo oTpacisiM), yYKpyIHEHHas rpynmna crneruanbHocte 54.00.00 M300pasutenbHOe U
MPUKJIAIHBIE BUJIBI HCKYCCTB.

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

OOmeoOpa3oBatenbHas yueOHas JUCHUIDIMHA ECTEeCTBO3HAHUE SIBISCTCS — Y4COHBIM
npeaMeToM o0s3aTenbHON npeaMeTHol obnactu EcrectBennbie Hayku PI'OC cpemnero ooOriero
oOpazoBanusi. OOmeobpa3oBaTenpHas ydyeOHas AucuuiUiiHa EcTecTBO3HaHWME U3y4yaeTcsl B
obmreoOpaszoBarenpbHOM nukie yaeoHoro miana [MIICC3 na 6a3e ocHOBHOTO 00111€TO 00pa30BaHUA C
HOJIYYSHHUEM CpeTHEero o0IIero oopa3oBaHus, SBISIETCS TUCIUILIMHON 10 BEIOOPY M3 00s3aTeNbHbBIX
HpeMETHBIX obacTeil.

1.3. LHean u 3aaa4n 0011e00pa3oBaTeIbHON Y4eOHOMH JUCHUILINHBI — TPeOOBaHUS K
pe3yJibTaTaM O0CBOeHHUsI 00111e00pa30BaTeIbHOI y4eOHOMH AU CHMIIMHBI

OcBoenne coaepxkanusi o0uieoopa3zoBarenbHOil yueOHoM nuciuminebl EcrecTBO3HAaHME
o0ecnieunBaeT JOCTUKEHHE 00YUarOIIUMHUCA CIEAYIOIINX PE3YIbTaTOB:

JAUYHOCHIHBIX:

— YCTOMYMBBIN HMHTEpEC K HCTOPUM U JOCTHKEHHUSIM B 00JacTH €CTECTBEHHBIX HayK,
YYBCTBO T'OPJIOCTH 32 POCCUNCKHE ECTECTBEHHBIE HAYKH;

— FOTOBHOCTh K IIPOJODKEHHIO 00pa30BaHMsl, OBBIIMICHUIO KBaTM(UKAMK B U30paHHON
npodecCHOHATBLHOM 1eATETbHOCTH C UCTOIb30BaHUEM 3HAHUH B 00J1aCTH €CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHWE 3HAYMMOCTU KOMIETEHIIMH B 0OJIACTH €CTECTBEHHBIX HayK
JUIs 4eJloBeKa W OOIIecTBa, YMEHHE HUCIOJIb30BaTh TEXHOJIOTMYECKHE JOCTHKEHHUS B O0JIACTH
Gbu3MKM, XUMHUM, OMOJOTMM JUIS MOBBILIEHUS COOCTBEHHOI'O HMHTEUIEKTYaJIbHOTO pPa3BUTHS B
BBIOpPaHHON PO ECCHOHATILHOMN 1EATEIbHOCTH;

— YMEHHUE IPOAHATIU3UPOBATH TEXHOTEHHBIE IOCIEICTBUS JUISI OKpYXaloUlel Cpensl,
OBITOBOM 1 POU3BOJICTBEHHOM JIESITEIbHOCTH YETI0BEKa;

— FOTOBHOCTbH CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE JIJIS1 C€0s1 €CTECTBEHHOHAYUHbIE 3HAHUS
C MCITOJIb30BAaHUEM JIJISl 3TOTO JJOCTYIMHBIX HCTOYHUKOB MH(OPMAIINH;

— YMEHHE YIpPaBISATh CBOEH MO3HABATENbHON NIE€ATENbHOCTHIO, MPOBOJUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEIIEKTYabHOTO PA3BUTHUS;

— YMEHHE BbICTpauBaTh KOHCTPYKTHBHbIE B3aHMMOOTHOIICHHS B KOMaHJE MO PEIICHHUIO
00ImHMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS;

MemanpeomemHvlx:

— OBJIAJICHHE YMEHMSIMM U HaBbIKAMM PA3JIMUHBIX BUJIOB MO3HABATEIBHOU AESITEIBHOCTU
JUTSL U3yYEeHHS pa3HBIX CTOPOH OKPYXKAIOUIEro €CTECTBEHHOTO MUPA;

— NMPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUsS (HAOIIOAEHUS, HAYYHOTO IKCIEPUMEHTA)
JUTSL U3y4EHUS Pa3IMUHbIX CTOPOH €CTECTBEHHOHAYYHON KapTUHBI MUPA, C KOTOPHIMU BO3HUKAET
HEO0XO0/IMMOCTh CTAJIKUBAThCA B IPOQecCuoHaIbHOM chepe;

— yMEHME OMNpeAeNsaTh LEeNU U 3a7aud JeATeIbHOCTH, BBIOMpATh CPEACTBA IS MX
JOCTHKEHUS HA ITPAKTHUKE;



— YMEHHE HCIOJb30BaTh PA3IUYHbIe UCTOUHUKU JJIS TOJYYEHHsS] €CTEeCTBEHHOHAYyYHOU
MH(POPMALIMHU U OLICHUBATh €€ J1I0CTOBEPHOCTD JJIS IOCTUKEHHUS TIOCTaBJICHHBIX LIeJIeH U 3a/1a4;

npeomemmuuix:

— c(hopMHUPOBAHHOCTh MIPEACTABICHUN O LIEJIOCTHOM COBPEMEHHOI €CTeCTBEHHOHAYYHOMH
KapTUHE MHpA, IPUPOJIE KaK €IMHOM LIEJIOCTHOM cucTeMe, B3aUMOCBSI3H YEJIOBEKA, IPUPOAbI U
o01iecTBa, IPOCTPAHCTBEHHO-BPEMEHHBIX MaclITabax BeeneHHol;

— BJAJCHHE 3HAHUSAMH O HamOoJee BAKHBIX OTKPBITHUSX M JIOCTHKEHHUSAX B 00JacTu
€CTECTBO3HAHUS, OBJIUABIINX Ha 3BOJIOLMIO MPEICTABICHUHN O NMPUPOJIE, HA PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

— c(hOpMHUPOBAHHOCTb YMEHHS IPUMEHATh €CTECTBEHHOHAYYHble 3HAHUA s
OOBSICHEHUSI OKPY)KAIOIUX SBJICHUH, COXpaHEHUs 3J0pOBBs, oOecrmeyeHus Oe30ImacHOCTH
KHU3HEIEATENbHOCTH, OepesKHOro OTHOLICHHUS K IpUpoe, palnMoHaIBLHOIO
IPUPOIONIOIB30BAHMUS, & TAKXKE BBITIOIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

— Cc(OpPMHPOBAHHOCTb INPEACTABICHUNH O HAYYHOM METOJE IO3HAHMs IPUPOIBl U
CpeACTBaX M3YYEHUS MeramMupa, MaKpOMHUpa W MHKPOMHpA; BIQJICHHE IpHEMaMu
€CTeCTBEHHOHAYYHbIX HAOJIOJCHUH, OIBITOB, MCCIEJOBAaHUN M OLEHKH JOCTOBEPHOCTH
MIOJIyYEHHBIX PE3Yy/IbTATOB;

— BJIQJICHUE IMOHATUHHBIM aNIapaToM €CTECTBEHHBIX HayK, MO3BOJISAIOLIMM I103HABaTh
MU, Y4aCTBOBaTh B JUCKYCCUSIX 10 €CTECTBEHHOHAYYHBIM BOIIPOCAM, UCIOJIb30BaTh PA3INYHbIE
UCTOYHUKHM HHGOpMALMU JUI MOATOTOBKM COOCTBEHHBIX PAa0OT, KPUTUYECKH OTHOCUTHCS K
coobmenusim CMU, coneprkaiium HayqHyr0 HH(OPMAIIHIO;

— c(OPMHPOBAHHOCTb YMEHUI MOHMMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOI'O 3HAHMS IS
KaXX/IOTO 4eJIOBEKa HE3aBUCHMO OT €ro MPOo(eCcCHOHATBHON NeATEIbHOCTH, Pa3indarh (aKThl U
OLIEHKH, CPaBHUBATh OLICHOYHBIC BBIBOJbI, BUJETh MX CBA3b C KPUTEPUSAMM OLEHOK M CBS3b
KPUTEPHUEB C ONPEIEICHHON CUCTEMON LIECHHOCTEN.

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

MakcHUMasbHas yueOHas Harpyska oOydaromerocs — 180 yacos, B ToM uuciie:

o0s3aTenpHas ayAuTOpHas yueOHas Harpyska odyuatomierocs — 120 yacos;

camMocCTosATeNbHas paboTa oOyuatomierocst — 60 yacos.



2 CTPYKTYPA U COJAEP)KAHUE OBLIEOBPA3OBATEJILHOI YUEBHOI1
JUCHUIINHBI

2.1. OoObem o0meo0pa3oBaTeIbHON Y4eOHOH JAMCHMIUIMHBI M BHIAbI Y4eOHOI
padoThI:

Buna yueOHoii padoThl Oobvem uacoes 1 cemecmp
6cezo

1 2 3
MaxkcumanbHas yueOHas Harpys3ka (Bcero) 180 180
Oo0s3aTesbHAsE AYIUTOPHAA y4eOHAasi HATPy3Ka (Bcero) 120 120
B TOM YHCJIE!
TEOPETHYECKOE 00yUeHUe 56 56
IIPAKTHUYECKHE 3aHATUS 64 64
CamocrosiTesibHas pabora o0yuaruierocs (Bcero) 60 60
B TOM YHCIIE:
BHEAYJAUTOPHAsA CAMOCTOSTEIbHAS 55 55
MOJIFOTOBKA BBICTYIUICHHH 110 33JJaHHBIM TeMaM,
BBINIOJTHEHHUE JOMAITHUX 33JJaHUI
MOJITOTOBKA K KOHTPOJIBHON paboTe
o(opMIIeHHE HHANBUAYAIBHOTO POEKTa 5 b}
Ilpomeosrcymounas ammecmayus 3auem




2.2 TemaTn4yecKkuii IVIaH U coieprkaHue 0011e00pa3oBaTeIbHOI y4eOHOH AU CHUIINHBI

HaumenoBanue | Cogep:xkaHue ydeOHOro MaTepuasia, NPaKTHYECKUE 3aHATHS, CAMOCTOSITeJIbHAasA padoTa Oo0bem YpoBeHb
pa3aesioB M TeM | 00y4arommxcs 4acoB OCBOEHUS
1 2 3 4
1 cemecTp
I'JIABA 1. ECTECTBO3HAHHME U METO/IbI IO3HAHUSA MUPA
(10 knacc)
Coaep:xanue yueOHOTro MaTepuaJia
1. BBenenue B ecrectBo3HanHue. Ilpupoma — cpema oOOMTaHMST W HCTOYHUK JKU3HH YETIOBEKa.
B3anmMooTHOIIIEHNsT 4YelIOBEKa U Opupoabl, HMX AUAJICKTHKA. Hpnpo;[a — HCTOYHHK TBOPYECCKOIO 2
Tema 1. BJIOXHOBEHHS JIesTeNnel uckyccrpa. EctecTBo3HaHHe — €IUHCTBO HAYK O MPHUPOJIE.
FeTecTBOZHANIE 2. Marepuss u ¢GopMbI €€ cyliecTBoBaHUsA. JlmanekThka ecrecTBo3HaHUs. OCHOBHBIE 3Tallbl  €ro
[ ] pa3Butus. [loHsaTre o ecTecCTBO3HAHUM KaK CUCTEME HAyYHBIX 3HAaHUU O IPUPOJIE. 2
COBOKYIHOCTD 3. OMIIUPUYECKUNA YPOBEHB HayLIHOI;O [O3HAHU. qDOpl\fLI MO3HAHUA: HAYYHOE U HEHay4yHoe. /[Ba ypoBHS 2
eyt HAyYHOTO TIO3HAHMSI: IMIHUPUYECKUil U TeopeTnueckuii. [ToHsTHE 00 SMIUPUUECKOM YpPOBHE HAYyYHOTO
3HAHMI 0 IIO3HAHUA U €ro MCTOH&X.H&@]’IIOI[GHI/IG N SKCIICPUMCHT. I'unoresa n BBIBO/I. MOJIGJ'IHPOB&HI/IC KaK ME€TOJ
npHpoie Hay4HOro mnosHaHus. [Ipouecc MOJENMPOBaHHS M €r0 COCTAaBHBIC YacTU: CYOBEKT, OOBEKT U MOJCIb, | 5

OTpakarollasi OTHOIIEHUE MEXKY HUMH. THIBI MOJAENEH: MaTepuajbHbIE U 3HAKOBBIC. TeopeTH4YeCKHil
YpOBEHb Hay4yHOro Tmo3HaHus. [loHSATHE O TEOPETUYECKOM YPOBHE HAYYHOrO TIO3HAHUA M €ro
COCTaBJIIOMKX. MOJEIMpoBaHNE Ha TEOPETUUECKOM YPOBHE MTO3HAHUS U TUIIBI MOJICIICH.

IIpakTH4eckne 3aHATHA:




1. Buonoruss. buonormyeckas cucreMaTMKa U €€ BaKHEHIIME TaKCOHbl. bHUHOMHHabHAs
HomeHkiarypa. [lonstue Buma. Cuctematuka >kuBOTHbIX. [loHsTne moponbl. CucreMaTtuka pacTeHH.
[TonsiTue copra.

Buonornyeckas HOMEHKJIaTypa — OCHOBA MPO(EeCCHOHATBHOM IEATETbHOCTH. 2
2. Xumus. TpuBuanbHble Ha3BaHMs. PannoHanbHas HOMeHKIATypa. MexayHapoaHas HOMEHKIATypa
HIOITAK.
XUMHUYECKUE 3JIEMEHThl U MPOUCXOXKIeHHE UX Ha3BaHMM. Knaccugukanus HeopraHn4eckux BELEeCTB U | 2
NPUHIUITB 00pa30BaHUs UX HAa3BAaHUM
3. ®dusnka. Enunnnsl n3Mepenus Qu3nueckux BeJMYMH Ha Pycu. Exaununsl usmepeHust Gu3n4ecKux
BEJIMYMH B HEKOTOPBIX JPYTrUX CTpaHax. MexayHapogHas CHCTeMa €IWHUI] M3MEepeHus (uznyeckux | 2
BenuurH — CH. OcHOBHBIE U IPOM3BOJIHBIE €IMHUIIBI M3MepeHus (pu3znyeckux Benuuud CH.
CamocrosiTesibHas padora:
1. Ponb MBICIEHHOIO 3KCIIEPUMEHTA U MAaTEMATHYECKOTO MOJEIMPOBAHUSA B CTAHOBJICHUU U Pa3BUTHU
€CTECTBEHHBIX HayK. 2
2. SI3BIK €CTECTBO3HAHUS. 2
Coaep:xxanue yueOHOro MaTepuaJia
1. EcrecTBeHHOHay4YHbIe IIOHATHS.
Konkpernsle 1 aOCTpakTHbIE  €CTECTBEHHOHAy4YHbIE  IOHSATUS.  3aKOHBl  €CTECTBO3HAHUSI.
EcTecTBeHHOHAYUHble Teopur. OIucaTenbHbIe TEOPUH U OOBICHHTEIbHbIE TeOpHH. [IporHosupyomas | 2
POJIb €CTECTBEHHOHAYYHBIX TEOPHH.
2. EcrecTBeHHOHay4yHasi KapTHHA Mupa. KapTuHbl Mupa: peauruo3Has, ObITOBasi, XyI0’KECTBEHHAs.
Tema 2. EcrectBeHHOHayuHas kapTuHa mupa. Osomtonus EHKM u ee stamnbl: apuctoTeneBckuii, HblOTOHOBCKUH,
EcTecTBEHHOHAY | HifHmTeiiHOBCKAS pesomonuA.  [IpuHOMOBI  MO3HaHMS B €CTECTBO3HAHMMU:  COOTBETCTBMA, 2
“IHbIC NOHATHH, | TONOJHUTEIBHOCTH, IPUYUHHOCTH, CHMMETPHH.
3aKOHBI U
TeopuH IIpakTHYeckne 3aHATHSA:
1. Mupsbl, B KoTOpbIX MbI :kMBeM. Knaccudukanus MHUPOB (Meramup, MakpoOMHp, MHKPOMHD,
HaHOMHp). ['paHUIIBI MUPOB M YCIOBHOCTh ATHUX TpaHull. [IpuGops! 11 U3ydeHus: MUPOB, UX SBOJIFOLIUS
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. EcrecTBO3HaHNE M METO/Ibl TO3HAHUS MUPa 2




CamocrosiTesibHast padora:

1. Kommbrorepsr OyayIiero.

I'JTIABA II. MEI'AMUP

(10 kaacce)
Copaepxxanue yueOHOIro MaTepuasa
1. XpoHoJ10rus1 ACTPOHOMHYECKHX NMPeJCTABJICHUH U OTKPBITHIA:
TEOLIEHTPUYECKasl CUCTEMA MHUPA; aHTPOIOLCHTPUYECKasl CUCTEMa MHpPA; I'eJIMOLCHTpUYECKas CHCTeMa
mupa. ActpoHombl XVI—XIX BB. U uX BKJIaJ B pa3Butue npeacrasieHuil o Beenennoit. Kocmosorus.
Bxitag oTe4ecTBEHHON HAYKH B MUPOBYIO KOCMOJIOTHIO.
2. Ilpoucxoxnenne u crpoeHue BcenenHoil. ®usnueckue SBICHHUS U 3aKOHBI, CBSI3aHHBIE C
npoucxoxjaeHueM u crpoeHueM Bceenennoi. Dddext omepa. 3akon Xa66na. Teopust bonbiioro
B3pbIiBa. EqUHUIIEI N13MEpeHUst KocMUYecKuX pacctosiHuii. HeGecHble Tena.
CozBesaus. 3Be3Hble CKOIUIEHU. 3Be3/bl. [ lmaneTel. KoMeTsl, METEOPUTHI, acTEPOUIBIL.
3. Kak yenoBek u3zyuyaer meramup. IlepBbie Tenmeckombl U obcepBaropuu. Teneckom-pedpakTop u
Tesieckon-peduexrop. Paguoreneckonsl U MexIutaHeTHble cTaHuMu. OpOuTanbHas acTpOHOMUYECKas
obceparopus (OAO).
4. 3akonbl aBH:KeHUs1 HeOecHbIX Tea. [lepsriii 3akon Kemuiepa. Anorel n nepureil. XapakTepUCTHKH
aurca: (GoKaaIbHOE paccTosHue, (OKYC, OCh, MOIYOCh, IKCIIEHTPUCUTET. BTOpOoi M TpeTuil 3aKOHBI
Tema 3. Kennepa. 3akoH BceMupHoro TsaroreHusi. KocMuueckne CKOpocTH.
YesoBek u
IIpakTHYeckue 3aHATHSA:
Bcenennasn

1. Conneynasi cucremMa u ee miaaHerbl. CtpoeHue CoylHEYHON cuUCTEMBI, IIaHETHl COJIHEYHOU
cuctemsl. [Ipyrue cTpykTypHble 351eMeHTHl COJHEYHOM CHCTEMBI: CIIyTHHKM IUIAHET, acCTEPOMIBI,
KOMETBI, METEOPUTHI.

2. Crpoenue 3emun. JIntocdepa. Buyrpennee crpoenne 3emin u ee XuMu4deckuil cocras. CTpoeHHE U
coctaB sutocdepbl. MuHepansl U ropuble nopoabl. Pyasl. JlutocdepHbie mmuThl. 3emieTpsceHus.
[ITxama Puxrepa. MHTEHCUBHOCTD 3eMieTpsiceHuil. Llynamu.

3. 'mapocdepa. Oxeannl u Mops. CoctaB ruapocdepsl. MupoBoit okean. Mops. Herunuunsie mopsi:
CapraccoBo, Kacnmiickoe n Apanbckoe. TemMa MOps B IPOU3BEICHUAX MHUPOBOM XYA0KECTBEHHOU
KYJIBTYpBI.

4. Atmocdepa. Ilorona. Atmocdepa u ee cocra. BepTukanbHoe cTpoeHre atMocdepsl: Tporocdepa,
ctparocepa, me3ochepa, Tepmochepa, 3x3ochepa. CoctaB Bo3ayxa. O30HOBBIE ABIPHI U MAPHUKOBBIN
saddekr. [loroma u kaumar.




5. Armocdepnoe naBienue. Berep. AtmocdepHoe naBnmenue. KeccoHHas m BBICOTHasl OOJIE3Hb.
[{ukoHBI U aHTUIUKIOHBL. ATMoc(hepHble QpoHTHL. BeTpa W uMX BHIBL: IIKBal, CMEp4Y, aHTUIIAccCaT,

naccart, 0pus, ¢eH, 6opa, CHPOKKO, MyCCOHBI, TaliyHBI, yparansl, cMepuH, TopHano. lllkana bodopt 2
6. Kontpoabnas padora: Meramup 2
CamocrosiTesibHasi padora:
1. Tanakruku. OOmue cBeneHus o ramakThkax. YepHele Abpbl. Kitaccupukanus TamakTHK:
SIUIMNTHYECKUE, CIUPAIIbHBIE, HENPaBUIbHEIE, paauoranakTuky. Hama [Manaktuka — Mieunsiin 1IyTe. | o
KBazapsi.
2. 3Be3abl. Counue. 3Be3nbl, uX poxzaeHue. CHEKTpalbHbI aHaAlU3 — OCHOBA MCCJIEI0BaHUS
XUMHYECKOT0 COCTaBa 3Be3/1. XapaKTepUCTUKH U Kinaccudukaius 38e31. [Ipoucxoxnenune ConHua u ero | 2
crpoenune. CTpykrypa conHedHoi armocdepsl. COTHEYHBIH BeTep.
3. Boabl okeaHoB U Mopeil. XMMUYECKUN COCTaB MOPCKOM M OKeaHudeckod Boiwl. [Ipomwmmie. Jlen B
okeane. ['penniannus. Antapkruga. JIBuxenue Bog MupoBoro okeana. IIpunuBel u oTiuBel. Mopckue | 2
TeueHus. Tumnel KIMMara.
4. Boabl cymu. Bonpl cymu u ux knaccuduxanus. Ponnuku. ['eitzepsl. MuHepanbHble BOJBI U UX
knaccupukanus. Ilpobrema mpecnoit Boasl. O3epo baiikan. KapcrtoBbie siBieHuss m oOpaszoBaHue | 2
CTaJIAKTUTOB U CTAIATMUTOB. AHOMaJIbHBIE CBOKMCTBA BOJIbI M MX 3HAUYEHHE B IPUPO/IE.
5. BaaxknocTs Bo3ayxa. BmaxunocTs Bo3nayxa. Ilcuxpomerp m  rurpomerp. Touka pockl. OOnaka, ux | 2
dbopmbl 1 pazmepsl. Tyman. Ocaaku u ux Tunsl. Pamgyra.
I'JTABA 111. MAKPOMMUP
(10 knacc)
Coaep:xanue yueOHOro MaTepuaJia
1. OcHOBHBIE CBOICTBA KMBOI0 OPraHM3Ma: €IUHCTBO XHMHUYECKOIO COCTaBa, OOMEH BEILECTB,
CaMOBOCTIPOM3BE/ICHUE, ~HACTENCTBEHHOCTh, HM3MEHYMBOCTb, PAa3BUTHE W POCT, PA3PAKUMOCTD, | ,
JUCKPETHOCTH U LIEJIOCTHOCTD, YHEPTO3aBUCUMOCTb.
2. /KuBble cuCTeMbl KaK CAMOYNPABJISIOIIHECH, CAMOPEryJUPYIOIIMecs, CAMOOPraHU3YIIHeCs
Tema 4. KusHb, | cucreMbl.
NMPU3HAKHA Tpu Hauana TepmoguHaMuku. [lonsTre suTpOnIIM. 2
JKHBOI'0 U UX 3. IIpoucxoxnenue :xku3Hu Ha 3emuie. OCHOBHBIC THUIIOTE3bl MPOUCXOXKICHUSA JKU3HM Ha 3emiie:
OTHOCHTEJIBbHOCT | KPEallMOHU3M, TUTIOTE3a CaMOIIPOU3BOJILHOTO 3apOKICHUS JKU3HHU U3 HEKHUBOTO, KOHIICTIUS OnoreHesa,
b. TUTIOTE3a MaHCIIEPMUHU. 2

I'unotes3a IMPOUCXOXKACHUA KHU3HHU IIYTCM OMOXMMUYECKOM OBOJIOIMH. I[I/ICI(YCCI/IH O BO3MOXHOCTH
CYIICCTBOBAHNA BHC3CMHBIX I_[PIBI/IJII/ISaHPIfI.
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HpaKaneCRne 3aHATHA:

1. XumMu4yecknii cocTaB KJeTKHM. XUMHMUYECKas OpraHu3alus KIETKM Ha aTOMHOM — 3JIEMEHTHOM
ypoBHe. MakpoaneMeHTbl. MuKpo3ieMeHTbl. MOJEKYyIspHbIi YPOBEHb XUMHUYECKOM OpraHu3aiuu
kieTku. Heoprannyeckue coenuHeHus kieTku. Bona u ee ponb. Munepanbhble conu. OpraHudeckue
BEILECTBA KJIETKHU.

2. YpoBHH opraHu3anuu ku3HM. KileTOuHBIM ypOoBEHb OpraHu3aluy >KU3HM Ha 3emie. TkaHeBbId
ypoBeHb. Tumnel TKaHEW >XMBOTHBIX M pacTeHuil. OpraHHbli ypoBeHb. OpraHu3MEHHbBI YpPOBEHD.
[TonmynsiIOHHO-BUIOBOM ypoBeHb. buoreonenotnueckuii ypoBeHs. buoiienos. buocdepHslil ypoBeHb.

3. IIpokapuoThl U 3yKapuoThl. bakTepun n ux xinaccupukanus: mo ¢opme, Mo TUMY MUTAHUS, 110
OTHOIIIEHHUIO K Kucaopoay. OcoOeHHOCTH CTpOeHUsl OaKTepUil U UX KU3HEAeATeNbHOCTH. Poiib OakTepuii
B IIpUpOJIC M KU3HU 4YenoBeka. [{nanoOakTepuu U OCOOEHHOCTH MX CTPOCHUS U >KU3HENEATEIbHOCTH.
Ponw nmnano6axrepuii B mpupoze. CTpoeHHue KIETKH 3YKapuoT.

4. Knerounas teopus. Ilpocreiimme. Bupycsol. Kinerounas teopus u ee nonoxxenus. [Ipocreitmue:
KT'YTUKOBBIE, PECHUYHbIE, aMe00HIHbIe. 3HAUE€HNE NIPOCTENIINX B IPUPOJE U KU3ZHU YEJIOBEKA.

CamocrosiTesbHas padora:

1. MuHepajbHble cou. OpraHM4ecKHe BeIECTBa KIETKH.
2. Bupycsol. CTpoeHre u 0cOO€HHOCTH KU3HEIEATEIbHOCTH BUPYCOB. BupycHble 3a001eBaHus YeT0BEKa.
BUY u CIIU/J. I'puOsbl. Pois rpu0oB B pupo/ie U B XO35HCTBE UEIOBEKA.

Tema 5. OcHOBBI
IKOJIOTHH

Conep:xanue yueOHOro MaTepHaJia

1. Okojgornueckue cucrembl. [lonstne skocucrembl. buortomn. buonenos. buoreorenos. Otnuuwns
OuoreoneHo3a OT 3KOCHCTeMbl. HecTaOunbHbBIE M CTAOWJIBHBEIE SKOCUCTEMEI. THIIONOTHS KUBBIX
OpPTaHU3MOB IKOCHUCTEMBI: MTPOYLIEHTHI, KOHCYMEHTHI, peAylieHThl. ABTOTpo(dbI. ['eTepoTpodsl. [TonsTHE
0 MUIIEBBIX IEMsAX OnoreoneHosa. buonorunueckuii KpyroBOpoT BELIECTBA B MPUPO/IE.

2. Tlonsitue OMOJIOTHYECKOI IBOMIONUH. [[TUTETHHOCTh, HEOOpPATUMBIN XapakTep, HANPaBICHHOCTh
sBomold. OCHOBHBIE HAIpaBl€HUs 3BOJIOLMH. buonormueckuit nporpecc. buonorunueckuii perpecc.
AHTPOIIOTEHE3 U €r0 3Tallbl.

IIpakTHyeckne 3aHATHA:
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1. IInmesBble menu. JKoJIOrus. JKogorndeckue ¢axropbl. [Iumesas nens. /[Ba OCHOBHBIX THIA
TpopuUecKux Leneil — mnacTOMIHbIe M JeTpuTHble. [lumeBas ceTb. DKOJOTMYECKHE IHPaMMIBL.
[Tonstue 06 skomoruu. OCHOBHBIE TPOOIEMBI 3KOJIOTMU. JKOJIOTHYECKHE (DAaKTOpPBL: aOMOTHYECKHE,
OMOTHUYECKUE, AaHTPOIIOTEHHBIE.

2. JBosonuoHHas Teopus. [Ipeanoceuiku co3nanus 3BoatonnoHHo Teopun Y. lapBuHa. Jlornueckas
CTpyKTypa napBuHM3Ma. CHHTETHUYECKas TEOpHs HBOJIOIMHU. MukposBomtonusa. BunooOpasoBanue.
MaxkposBomonus. J[BIKyIIME CHIIBI 3BOJIIOLMU: MYTALMOHHBIM IPOLECC, IMOMYJSALHUOHHBIE BOJIHBI,
n3ossinyst. @opMbl €CTECTBEHHOTO 0TOOPA: CTAOMIN3UPYIOIUHI, ABYKYILNUN, AU3PYITUBHBIN.

CamocrosiTesbHas padora:

1. Buocdepa. buochepa u ee rpanunbl. Konmnenmus sBomonuu Ouochepst B. WM. Bepnaackoro.
Hoocdepa. Texnocepa. OcHOBHBIE MOAXOIBl B Yy4YEHMH O Ouocdepe: 3SHEPreTUYECKHI,
OMoreoXuMHIEcKnii, HHPOPMAIIMOHHBIH, TPOCTPAHCTBEHHO-BPEMEHHOU, HOOC(HEpHBI, JKOIOTHYeCKHe
po0JIeMbl YEJIOBEUECTBA.

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

Tema 6. CBer

Conep:xxanue yueOHOro MaTepuaJia

1. DnexTpomarHuTHass mnpupoaa cBera. Cper. Pa3Butue mnpencTtaBieHUd O NpPUPOJE CBETA.
OneKTpoOMarHuTHOE n3nydeHue. J[nuna BomHbl. YactoTta konebGanuii. [1lkana 31eKTPOMarHUTHBIX BOJIH.
I'-JIydan, pEHITEHOBCKOE U3Iy4EHUE, YyIbTPa(UOJIETOBOE U3IY4YEHUE, BHUIMUMOE H3IIy4CHHE,
UH(paKpacHOe U3ITyYeHHE U UX POJIb B IPUPOJIE U )KU3HH YEJIOBEKA.

IIpakTHyeckue 3aHATHA:

1. CBer U npucnoco0JIEHHOCTh K HEMY JKMBbIX OPraHu3MoB. BiusHue cBera Ha OpraHU3AIUIO
JKU3HEHHOTO IIMKJIa opraHu3moB. buoputmel. ®otocuuTe3. Krnaccudukanus pacteHuid Ha
CBETOJTIOOMBEIE, TEHEMIOOMBBIE W TEeHEBBIHOCIHMBBEIE. DoTOTpOnM3M. 3HaUEHHE CBETa JJISI OPUEHTAIUH
JKUBBIX CYLIECTB B IPOCTPAHCTBE. BUOMIOMUHECHIEHIMSA U €€ POJIb B )KU3HU KUBOTHBIX.

CamocrosiTesibHas padora:
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1. OnrTuueckue cBoiicTBa cBera. J[BolicTBeHHas mpupojaa cBera. @OTOH. 3aKOHBI OTPAKEHUS U
npesomiieHus: cBeta. OTHOCUTENBHBIN MOKa3aTellb MpesioMiieHus. PakTopbl, BIMAIOIINE HA NTOKA3aTelb
MpeOMIICHUS: IPUPOJA BEIIECTBa, TEMIIEpaTypa, JUIMHA BOJIHBI MMajgarouiero uznydeHnus. Pegpakromerp.
Hucnepcus, nuppakuus 1 uHTEpdepeHLus cBera

Tema 7.
Temmneparypa

Conep:kaHue y4eOHOT0 MaTepuaJia

1. TennoBoe paBHoBecue. Temmneparypa. Bropoe Hauano tepmoanHamMuku. KoJu4ecTBO TEIUIOTHI.
Tennoemkocts. TemnoBoe paBHOBecwe. TepMOAMHAMHUYECKHE CHUCTEMBI TPEX THUIIOB: M30JIMPOBAHHBIE,
3aKPBITHIE U OTKPBITHIE.

TemnepaTypa Kak napameTp COCTOSIHUSI TEPMOJUHAMUYECKON CUCTEMBI.

IIpakTH4yeckue 3aHATHS:

1. Temnepatypa u npucnocod1eHHOCTD K Hell dKUBBIX OPraHU3MOB.

Tepmoperynsanuus B KUBOU npupone. Termonpoaykuus U Temiooraada. MexaHu3mbl TEPMOPETYJIISLANA
KUBOTHBIX M pacTeHuil. Temmeparypa Tena yenoBeka M ee (uszuosiorndeckas poib. Knaccuduxanums
JKUBOTHBIX II0 TEMIIEPAaTYpHOMY pPEXKUMY HArOMOMOTEPMHBIE, MOWKUIOTEPMHBIE W TIE€TEPOTEPMHBIE.
Knaccugukanuss oOpraHu3MoB 1O TeMIEpaTypHOMY HHTepBaly OOWUTaHMs. AKKIMMaTH3alUs.
TemmnepaTypHBII peKUM.

CamocrosiTesibHas padoTa:

1. BHyTpeHHsIsI JHeprusi MaKpOCKONMYeCKOW cucTeMbl. TepMOIUHAMHKAa U €€ MPOTrHOCTUYECKOE
3HaueHue. BHyTpeHHss »HEprus TEepMOAMHAMHUYECKOM cucTeMbl. llepBoe Haudano TepMOAMHAMHKHU.
Tennonepenava. TermonpoBogHoCTs. KOHBEKIMA: €CTECTBEHHass W IPUHYIWTENbHasA. TeroBoe
U3ITyYEHUE.

Tema 8. Boxa

Coaep:xanue yueOHOro MaTepuaJia

1. Ctpoenue MmoJiekyJbl U (u3ndecKkue cBoiictBa Boabl. CTpoeHHE MOJIEKYJIbl BOAbl. Boma kak
pactBopuTenb. dusnueckue cBoilcTBa BOABI: aHOMajbHas TeMIIEpaTypHas 3aBHUCHUMOCTh IUIOTHOCTH
BOJIbI; BBICOKOE IMOBEPXHOCTHOE HATSHKEHUE BOJIbl; aHOMAJIbHO BBICOKME 3HAYEHUS TEMIEpaTyp KUIECHUS
U TIJIABJIEHMS 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
KU3HH, Cpella OOWTaHMsI, YYACTHUK OMOXMMHYECKHX IPOIECCOB, YYACTHUK CO3JAHHS OMOTEOIICHO30B,
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peryidarop KiuMara Ha IUiaHete. [Maposiv3 OpraHMYecKMX BEIIECTB B JKMBBIX OpraHuU3Max.
Knaccugukanusi pacteHuil Mo OTHOIIEHUIO K KOJIMYECTBY BOZBI B OKpY’KAaloIIeH cpene: TMAATO(PHTEHI,
ruapoduTel, THrpoPuThL, ME30(PHUTHI, KCEPODHUTHI.

2. XuMHu4Yeckne cBoiicTBa BoAbl. B3aumojeicTBre BOALI ¢ MeTajjaaMu. B3auMoaeicTBrE BOABI C
okcunamu. ['maparanus. BzanmopeiictBue Boasl ¢ consimu. ['maponus. Pasnokenue Boabl. [lonstue o0
AJIeKTpoIIn3e U (HOTOIH3E.

CamocrosiTesbHas padora:

1. PacrBopumoctb. pH kak moka3zare/ib cpelbl pacTBopa. PacTBOpMMOCTbh M €€ KOJIMYECTBEHHAs
XapaKTePUCTHKAa — KOI(PQOUIUEHT pacTBOPUMOCTH. MaccoBas J0Jii PacTBOPSHHOI'O BEIIECTBA B
pactBope. Boma kak amdonut. [lonsitue pH pactBopa. 3nauenue pH B mnpupone. 3nadenuss pH
(U3HOTOTUUECKHUX KUIKOCTEN YeI0OBEKa B HOPME.

2. Daexktpoautnyeckass auccouuanusi. OCHOBHbIE TIOJNOXKEHHUS TEOPHH  AJIEKTPOIUTUYECKOM
mucconmaruu  (TOl). DaekTponmuTbl W HEINEKTPOIUTHl. Kitlaccupukamus HOHOB TIO Pa3IMIHBIM
OCHOBaHUsIM. MeXaHU3Mbl TUCCOLMALMU 3JIEKTPOJIIUTOB C Pa3HbIM THIIOM XUMHYECKOU CBsi3U. CTerneHb
ANEKTPOJIUTUYECKON AUCCOLUALINH.

Conu, kucnotsl U ocHoBaHus B cBete TO/I.

Tema 9.
IK0JI0rn4ecKue
(hakTops!

Conep:xxanue yueOHOro MaTepuaJia

1. Cosenocts kak aouoruueckuii ¢axkrop. Comu. Krnaccudukamus coneit. HaubGomnee
pacrpocTpaHeHHbIE KUCIIbIe COoJId, uX NpuMeHeHue. JKectkocTs BoJbl. Cosll Kak MUHEpanooOpasyromme
BeniectBa. Conu — abuotudeckuil pakrop. IlpucnocobieHHOCT pacTeHUI U )KUBOTHBIX K Pa3IMYHOMY
COJIEBOMY PEXKHMMY. BinsiHME cONIM HA OPraHU3M YEJIOBEKA.

2. MlouBa kak aOuormueckmii d¢akrop. [lonstTe o nouBe u kiaccupukauus mnous. [Ipouecc
NoYyBOOOpa30BaHUs. 3HAUE€HUE IOYBBI B TPUPOAE U SKU3HM 4YeJOBEKa: cpela OOMTaHUS >KHUBBIX
OpraHU3MOB; YKOHOMUYECKOE 3HaU€HUe, 00J1a/1aeT MII0JOPOANEM, OKA3bIBAET CYLIECTBEHHOE BIUSHUE HA
COCTaB M CBOMcTBa Bcel ruzupocdepbl 3eMild, SBISETCS TJIaBHBIM PEryisiTOPOM COCTaBa aTMochepsl
3eMIH, BaXKHEHIIHMI KOMIIOHEHT OMOreoleHO03a.

3. buoputmbl. Tunsl OMOpUTMOB: (pU3HONIOTHYECKHE M AKOJOTHUecKue. [Ipumepsl pa3IMuHBIX THUIIOB
OMOPUTMOB Yy PaCTeHUI U KUBOTHBIX. DoToneprnoan3M. buoputmer yenoBeka. JIMCHHXPOHU3M.

IIpakTHYeckne 3aHATHSA:
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1. Cnoco0bl mepenaun uHpopMamuu B KUBOI npupojae. [lepBas u BTOpas CUTHaJIbHBIE CHUCTEMBI.
O6MmeHn mH(poOpManMell Ha Pa3IMYHBIX YPOBHIX OpraHM3alUU XU3HH. Peakiuu MaTpuyHOrO CHHTE3a.
®daronutos. Peduiexc. dtomorus.

2. buornueckue (akTopbl OKpyxkawueil cpeabl. buotnueckue ¢akropsl. buornueckue
B3aMMOOTHOIICHHUS] MEXJYy OpraHu3MaMU: KOHKYPEHIIMS, XWIIHHYECTBO, CHUMOHO3, Mapa3uTH3M.
[TpuMepbl OMOTHYECKUX B3aMMOOTHOILICHUN B IIPUPOJIE.

3. KourpoJsbHas padora: Makpomup

CamocrosiTesibHasi padora:

1. onsaTHsa npocTpancTBa u BpemeHu. [IpocTpancTBo u Bpems B Kiaccuueckoil MexaHuke HproToHa.
AbcomoTHoe  mpocTpaHcTBO.  OIHOPOJHOCTH — HpoCTpaHcTBAa.  V30TpONMHOCTH  HPOCTpPaHCTBA.
WueprmaneHas cucreMa oTcyera W mepBblidi 3akoH Hprorona. IIpeoOpazoBanus [anmies u mpuHIMI
otHocutenbHocTU [Mamuies. A6comtotHoe Bpems. CrnenuanbHas Teopusi oTHocutenbHoctu (CTO). [IBa
noctynata CTO u oCHOBHBIE CIIEACTBUSA, BhITEKaronMe u3 Hux. Oomas teopust ornocutensHoct (OTO).
2. Undopmanus m 4ejsoBek. Bo3HUKHOBEHHE M pa3BUTHE HOcUTeNed MH(OpManuu ¢ ApeBHEHIIMX
BPEMEH JI0 HaIIer0 BPeMEHHU. DBOJIOIHS COBPEMEHHBIX HH(POPMAITMOHHBIX PECYPCOB.

I'JTIABA I1I. MUKPOMMUAP

(11 knacc)

Tema 10.
OCHOBBI XUMHUH

Conep:xanue yueOHOro MaTepuaJia

1. Buabl XUuMHMYeCKHUX CBsi3ell U THIbI KPHCTAINYECKUX pemeToK. [IpoToHHO-HEHTpOHHAs Teopus
ctpoenust aromHoro sgapa Jl. MBanmenko u B. TeiizenOepra. DnextpoHHass oOonouka. M3otormsl.
CoBpeMEHHOE ONpEEIICHNE MOHATHS «XUMUYECKUH An1eMeHT». MloHHas xumuueckas cBs3b. KaTHOHBI U
aHuoHbl. Cxema 00pa3oBaHUsl MOHHOM CBSI3U. VIOHHBIE KPUCTAIUIMUECKHUE PEIIETKU. XJIOPHUI HATpUs —
TUNUYHBIA TPEICTABUTENb COCIMHEHUH C HOHHBIM THUIIOM CBs3M. KoBaneHTHas CBSi3b Kak CBA3b,
BO3HUKAOIIass 3a cyeT oOpa3oBaHus OOMIMX DSJIEKTPOHHBIX IMap. ATOMHbBIE M MOJIEKYJISIPHbBIE
KPUCTAITIMYECKHE pPELIETKU. MeTannnueckas XMMHUYECKas CBSI3b U METANIMYECKUE KPUCTAIMYECKHE
pelIeTKu

2. Yraesonopoabl. Teopusi crpoennsi opranndeckux coequHenuii A. M. bByraeposa. IIpuponnsiit
ra3, ero COCTaB U HalpaBJeHUs MCIOJb30BaHUS B KAUYECTBE TOIUIMBA U XUMHUYECKOTO Chipbsi. KoHBepcus
metaHa. CHHTE3-Ta3 U €ro UCIOIb30BaHUE IS MOJyUYEHHUs] CHHTETUYECKOTro O€H3MHA U METAaHOJIa.
[IpenenbHbIE M HETIpEAETbHBIE YTIeBOA0pOAbl. KauecTBeHHBIE peakiuu Ha KPaTHYIO CBSI3b.
Oco0eHHOCTH COCTaBa, CTPOCHHUS M CBOMCTB OpraHNYeCKUX coenHeHNH. OCHOBHBIE MOJIOKEHUS

Teopun XxuMuueckoro crpoeHust A. bytiepona, @. Kekyne, A. Kymepa.
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3. Cmecn, ux cocrap. [IoHsTHE O CMECH KAaK CUCTEME, COCTOALIEH U3 PA3INYHBIX XMMUYECKHX BEIIECTB.
Knaccugukarus cMeceil o BU3yallbHBIM ITPU3HAKAM U 110 arperaTHoMy cocTosiHuio. Co-

CTaB cMecei: MaccoBasi 1 00beMHas 01 KOMIIOHeHTa cMecu. CriocoObl pa3aeneHus cMecel.

4. XuMu4eckue peakuuu U X kjaaccupukanus. XuMUYECKUE peaklUy WIK XUMHUUECKUE SBJICHUS, UX
OoTAMuus OT (U3NYECKUX sBiIeHUH. Peakunm 0e3 M3MEHEHHUS COCTaBa BELIECTB: AJJIOTPONU3ALMM U
u3oMepusanuy. Peakuuu, naymue ¢ M3MEHEHUEM 4HCiIa U COCTaBa BELIECTB: COCAMHEHUS, PA3JI0KEHUS,
3aMelleHusi, oOMeHa. Peakiuu, nmporekaromue ¢ BbIACICHHUEM WM IMOIJIOLIEHUEM TEIUIOTHI: 3K30- U
SHJIOTepMHUYECKHEe. Jpyrue npu3Haku KiIacCH(PUKAIUKM XUMHUYECKUX PpEakIUil Ha MpHUMEepe CHHTE3a
okcuzma cepbl (VI): u3MeHeHHEe CTeneHed OKHUCIEHHs JJIEMEHTOB, O00pa3ylolluX BeIlecTBa,
UCIIOJIb30BaHUE KaTaaU3aTopa, arperaTHOE COCTOSIHUE BEILECTB, HAIIPaBJICHUE IIPOLIECCOB.

S. HaHOTeXHO0/IOTHM B ’KH3HH COBPEeMEHHOro odmecTBa. [IoHsATHE 0O HAHOTEXHOJIOTUSIX.

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

K€, MEJUIIMHE, aBUallUl U KOCMOHABTHKE, CEJIbCKOM XO3sICTBE, OXpaHEe OKpY Karollel cpe/ibl,

ONTHUKE. YTIIEpOJHbIE HAHOTPYOKHU U 00JIACTU UX IPUMEHEHHUS.

HpaKaneCRue 3aHATHUA:

1. Ilepuonuueckuii 3akon JI. U. MenaeneeBa uW cTpoeHHe artoma. [IpeanochIKM OTKPBITHS
NEPUOANYECKOro 3aKoHa. [lepBbie MONBITKY KiIacCU(PUKAUU XUMUYECKUX 3J1eMEHTOB. [leproanuHocTs B
U3MEHEHUU CBOWCTB XMMMYECKHX DJEMEHTOB M HX coeAuHeHud. Ilepmonnueckuii 3akoH B
dbopmynupoBke J[. M. MenneneeBa. CoBpeMeHHbIE MPEICTABICHUS O MPUYMHAX MEPHOIUYECKOTO
U3MEHEHHUS CBOWCTB XUMHUECKHMX OJJIEMEHTOB M uX coefuHeHuil. CoBpeMeHHas (HopMyIUpOBKa
Ilepnonnueckoro 3akona. [lepmoanueckas cucrema xumudeckux snemeHToB [[. M. MenneneeBa kak
rpagudeckoe oToOpaxkeHne nepuoandeckoro 3akoxna. CTpykrypa nepuoanyeckoi tadbmuisl. Ilepuoast n
TPYHIIBL.

2. BemectBa m ux kiaaccuukanus. IIpoctbie (MeTaulbl M HEMETalibl) M CJIOXKHBIE BELIECTBa
(OKCHIBI, KUCIIOTBI, OCHOBAaHUS, COJM). AJIJIOTPONHS KaK NMPUYMHA MHOTOOOpa3usi MPOCTHIX BEIIECTB.
Heopranuueckne 1 OpraHn4eCKue COSUHEHMS.

3. Hoaumepsl. OCHOBHBIEC MOHIATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
AJIEMEHTApHOE 3BEHO, CTeneHb noiuMepu3anuu. CrnocoObl TOJIY4YEeHUs MOJMMEPOB: PpEaKIHH
MOJIMMEpU3AMUK  TOJIMKOHJeHCaud. buononumepsl u ux Ouosiornyeckass poisb. Ilmactmaccsl.
Tepmorutactel U peakToruiacTsl. IlpeacraButenu ractMace W o0JacTh UX HpUMEHeHHs. BoiokHa.
[IpuponHble UM XUMHUYEcCKHe BoJIOKHA. IlpencraBurtenu BOJOKOH M 00JacTM WX NPUMEHEHUS.
Heopranunueckue nmoimMepsl Kak BEIIECTBA aTOMHOM CTPYKTYPBI.

4. Cxopoctb XxuMHYecKOil peakuuu. I[loHATHE O CKOPOCTHM XUMHUYECKOW peakiuu. ['oMOTeHHble U
TETEPOre€HHbIE pPEaKLUMU. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pEeaklUUu OT NPUPOJbl PEearupyrolux
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BEIIECTB, X KOHIIEHTpAIMH. 3aBUCUMOCTh CKOPOCTH peakiuu oT Temneparypsl. [lpaBuno Baut-T'odda.
3aBUCUMOCTb CKOPOCTH PEAKLUMU OT IUIOIIA M COIPUKOCHOBEHHUS BELIECTB U HAJIMUUS KaTaau3aTopa.

5. OxkucCIuTENbHO-BOCCTAHOBUTENbHBbIE peakuuu (OBP). Dnekrtponus. CrteneHb OKUCICHUS U €€
onpezaenenue no popmyie coenunenus. [loustue 06 OBP. OkucnuTelb 1 BOCCTaHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE. DJIEKTPOJIN3 PACIIJIAaBOB U PACTBOPOB HA MPUMEPE XJIOPUAA HATPHUSL.
DNEKTPOIUTUUECKOE MOTYUeHHE altoMUuHus. [IpakTnueckoe NpuMeHEHHUE AIEKTPOIIN3a.
["anpBaHOMIIACTHKA U TaJIbBAaHOCTETHS.

KonTpoJubHas pabora: Muxkpomup

CamocrosiTesibHasA padora:

1. 3nauenue Ilepuoanueckoro 3axkona u Ilepuoanyeckoit cucreMbl XMMUYeCKUX djieMenTon . U.
MennesieeBa 11 (popMUPOBAHHMA eCTeCTBEHHOHAYYHOM KapTHMHbI MMpa. [IporHoctuueckas cuna u
3HA4YEeHUE MEePUOJANYECKOr0 3aKOHA U MEepUOJUUecKoi cucrembl. 3HaueHue Ilepuonuueckoro 3akoHa u
Ilepuonnueckorr cuctembl XHMHYecKuX 3ieMeHTOB J[. M. MenneneeBa il pa3BUTHS HAyKd H
INOHUMAaHMs XMMUYECKON KapTUHBI MHpa.

2. baaropoanble ra3pl. biaropojgHsie ra3pl, NIpUuYvHAa WX CYLIECTBOBAHMSI B aTOMapHOM COCTOSIHUU.
[TpumeHeHue 61aropoIHBIX ra3os.

3. Heptr u ee mnepepadorka. Hedrth, ee cocraB, (uzmueckue CBOWCTBA W IPOUCXOXKICHHE.
DKOJIOrHYecKHe MocaeICTBUS pa3iarBa HeTH U criocoObl 60psObI ¢ HUMU. [lonyTHBIN HeTAHOI ra3, ero
cocras. [Ipoueccel nepepaboTku HEPTH: peKTU(DUKALNS U KpeKUHT. [IpoayKThl mepepaboTKu HEPTH U UX
UCIIOJIb30BaHUE.

4. ImcnepcHble cucrembl. [loHstre o qucnepcHoil cucteme. Knaccugukanys AUCTIEPCHBIX CUCTEM T10
pasmepam JUCTIepCHOI (a3bl M arperaTHOMY COCTOSTHUIO TUCTIEPCHOHHOM CpeJibl U AUCHEPCHON (hazbl.
3HaueHUe JUCHEPCHBIX CUCTEM B MNPHUPOJE, MPOMBIIUIEHHOCTH W TOBCEIHEBHOM XU3HU 4YeEJIOBEKA.
I'pyboaucniepcHble cUCTEMBI U MX Kiaccuukaius. [IpuMeHeHre 3TUX CUCTEM B TEXHUKE U OBITY.
ToHKOaUCHIEpCHBIE CUCTEMbI, UX Kiaccuukauus. Puiznueckue cBOWCTBAa razoo0pa3HbIX (IIpPOIaH-
OyTaHOBasi CMECh B 3a)KUTalKe), KHUAKUX(OEH3WH) W TBepAbIX (mMapaduH) anKaHOB: arperatHoe
COCTOSIHME, pPacTBOPHUMOCTh B Boje. ['opeHue mpomaH-OyTaHOBOW cMmecH (3axkuranka). OTHOIICHHE
IpeeNbHBIX U HEeTIPeIeNbHbIX YITIEBOIOPOIOB K PAaCTBOPY MEpPMaHIraHaTa Kajus 1 OpOMHOM BOJE.
OO6pa3oBaHre HE(PTSIHON IMIEHKHW HAa MOBEPXHOCTH BOjAbl. OOHapyKeHHE HENPEAETbHBIX COEAUHEHHUH B
KUIKUX Hedrenpoaykrax. [lomyuenue mmactudeckoit cepsl. Ilonydenue 6emoro ¢ocdopa. Ilonyuenue
JUCTUILTMPOBAHHOM BoJIbl. OOpa31bl pa3InyHbIX AUCIIEPCHBIX CUCTEM: IMYJIbCUH, CYCIIEH3UU, a3PO30JIH,
renu U 3oiu. [lonydyenue kosouaHoro pactBopa u3 xjopuna xenesa (III). Koarynsmus nomydeHHoro
pactBopa. Db dext Tunmans.

5. XuMu4yecKkne HMCTOYHHKH TOKA. ['ampBaHMYECKHE 3JIEMEHTHl Ha IpUMepe 3ieMeHTa JlaHuans—
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SkoOu, uX yCTpOMCTBO M MPUHIIMI JACUCTBHUSA. Y CTPOUCTBO OaTapeiku Ha MpUMEpPE CyXOro MIEIOYHOTO
aJIeMEHTa. Y CTPOMCTBO CBUHIIOBOTO aKKyMyJisiTopa. ['anpBaHu3anus u anekrpodopes.

6. Hanouactuupl. Xapakrepuctuka HaHodactull. [Ipupoansie HaHOouacTuibl. HaHowacTuibl B kocMmoce,
atmocepe, ruapocdepe, ouochepe.

7. HanouyacTullbl B TeXHHKe H TexHoJiorusix. KoHcTpynpoBanue HaHoMarepuanioB. OCHOBHbIE
CIOCOOBI TMOJyYEHUsS] HAHOYACTHIL. «CBEPXY BHHU3» U «CHHM3Y BBEpX». MOJEKYISpHBIA CHUHTE3 U
camoc6opka. Hanockomnuyeckoe BbIpallluBaHue KPUCTAJUIOB U MOJUMEPU3aIIHsL.

Tema 11.
Yeso0BeK H ero
310pOBbe

Coaep:xanue yueOHOTo MaTepHaJia

1. CucremaTruyeckoe MoJIOKeHHEe 4YeJIOBEKa B MHPe KMBOTHBIX. buonormueckas kinaccudukaius
yenoBeka. [IpsMmoxoxaeHne u ero BIUsSHUE Ha CKEJIeT yenoBeka. Pyka — opran u nmpoayKT Tpyaa.
Pa3zBuTne depema M TOJIOBHOrO Mo3ra u4enoBeka. llepBas u BTOpas CHUTHAJIbHBIE CHUCTEMBI.
buoconmansHas mpupoja yeaoBeka.

2. T'eHeTnka 4yesloBeKa W MeTOAbI ee u3ydeHHss. OCHOBHbIC MOHATUS T'€HETHKU: HACIEACTBEHHOCTH,
U3MEHUYUBOCTb, I'€H, XPOMOCOMBI, MyTalli{, TCHOM, TeHOTHII, ()SHOTHII, TOMUHUPYIOIIUE U PEIICCCUBHBIC
npu3Haku. ['eHoM yenoBeka u ero pacmm@poBka. [IpakTuyeckoe 3HaUeHHUE U3YUYCHHS TeHOMA YeJIOBEKa.
Metonbl M3y4deHHS TEHETHKH YeJIOBEKAa: TEHEAJIOTHMYSCKHM, OJIM3HEIOBBIM, ITUTOTCHETHICCKUM.
I'eneTnueckue 3a00eBaHUS YEJIOBEKA.

3. ®usuka yesaoBeka. CKeJeT ¢ TOUKU 3peHUst (HuU3nueckoro moHsATHs o peyare. KpooobOpamienue B
CBETE TUAPOJAMHAMUKH: MYyNbC, KpoBIHOE naBieHue. uddy3us kak ocHoBa (OpMUPOBAHUS MTEPBUUHOMN
¥ BTOPUYHOM MOYHM B MOYKAX, a TAKKe Ta3000MEHA B TKAHSIX W JIETKUX. Te€pMOPETryJIslus C TOMOIIbIO
KOXKH MYTEM TEIUIONPOBOJHOCTH, KOHBEKIMH, U3IYYEHUSI U UCIAPEHHUS BOJbI. DJIEKTPOJMHAMHUYECKAS
MpUPOJIa TIepeaun HEPBHBIX UMITYNIbCOB. ONITHYECKask CUCTEMa 3peHUs. AKyCTHUECKasi CUCTEMa CllyXa U
rojocoo0pa3oBaHue.

HpaKanecm[e 3aHATHUA:

1. Xumus yejsoBeka. XUMHUYECKHH COCTAaB TeJla YEIOBEKA: 3JEMEHTHI M BEIIEeCTBa, UX KJlacCH(UKalus
u 3HaueHue. Boxa, ee pynkiuu. BonHeiil 6anaHc B opraHu3Me yesnoBeka. MuHepanbHbIE BELIECTBA U UX
pOJib B JKU3HENEATEIBHOCTH OpraHM3Ma 4YelloBeKka. 3a0oJIeBaHus, CBSI3aHHBIE C HEJOCTATKOM MWIIH
M30BITKOM HEKOTOPhIX XHUMHYECKHX DJJEMEHTOB B opranusme uenoBeka. CyToyHass HOTPeOHOCTh
4yeJoBEeKa B BHUTaMUHAX M UX OCHOBHble (yHKimH. Knaccudukanums BuramMmuHOB. BomopacTBopuMmbie
BUTaMUHBI Ha ipuMepe BuTamuHa C. XKupopacTBoprmMble BUTAMUHBI HA TIpUMEpe BUTaMUHa A.

2. T'opmonbl. HepBHas u rymopasibHas pETyJSIUH TPOLECCOB JKU3HEAEATEIbHOCTH OpraHu3Ma.
['opMOHBI Kak NPOAYKTHI, BbIpaOaThiBaeMble Keje3aMd BHYTpeHHeW cekpenuu. Kiaccudukanus
TOPMOHOB II0 X€JIe3aM, KOTOPbIE UX MPOAYLUPYIOT, U [0 XUMHUUYECKOM npupoje. CBoNCTBa TOPMOHOB.
WHcynuH Kak TOpMOH O€JKOBOW NpupOAbl. AJIpEHaJMH KaK TOPMOH aMUHOKHCIOTHOW TPUPOAIBL.
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CtepouiHbIE TOPMOHBI HA ITpUMepe MOoJ0BbIX. [ unep- 1 runoQyHKuus xene3 BHYTPEHHEH CeKPEIUH.

CamocrosiTesibHas padora:

1. Buramunbl u JekapcrBa. icTopus OTKpBITHS BUTAMUHOB. BUTaMHHBI Kak OMOJIOTHYECKH aKTHBHBIC
BeulecTBa. bone3HW, BbI3BAHHBIE HEJOCTAaTKOM MWJIM M30BITKOM BHUTaMUHOB: aBUTaAMMHO3BI,
TUIIOBUTAMUHO3bI, THIIEPBUTAMUHO3BL. KpaTKue cBeieHus 0 3ap0KIeHUU U Pa3BUTUU (DapMaKOJIOTHH.
Knaccugukarnusi 1eKapcTBEHHBIX CpPEACTB [0 arperaTHOMY COCTOSIHHIO: >KHIKHE, TBEpAble, MATKHUE.
Ankamouapl. Bakuwabel. XuMHOTepaneBTHUECKHE TIpenaparbl. AHTHOMOTHMKHM. HapkoTudeckue
npenaparsl. Hapkomanus u ee mocienctsus. ONTUMANbHBIA PEXUM NPUMEHEHUS JIEKAPCTBEHHBIX
[Ipenaparos.

2. 3nopoBblil 00pa3 xu3HU. Pusznueckue 370poBbe U €ro kpurepuu. [lcuxuueckoe 370poBbE U €rO
KpuTepuu. HpaBcTBEHHOE 3/10pOBbE U €r0 KpUTEpHUU. Tpu OCHOBHBIE COCTABIAIOIIME 3J0POBOro oOpasza
JKU3HU: PEXUM [HS, NMPABWIbHOE MHUTaHUE, (PU3MYecKas aKTUBHOCTh W 3aHATHE CHOPTOM. (DakTOphI,
BIUSIONINE Ha 3/I0POBbE UYEJIOBEKAa: OKpYXKawIlas cpeaa, npoduiIakTUdecKas BaKLUMHAIUSA, CTPECCHI,
BPE/IHbIE PUBBIUKH. AJIKOTOJIM3M U €ro nocieacTsus. Hapkomanus u ee nociaeacTBUsL. 2
3. ®usuka Ha ciay:x0e 310pOBbsl 4ejiOBeKa. AHTPONOMETPHS: M3MEPEHHE UIMHBI M Macchl Tela,
CHUPOMETpPUS U JKU3HEHHas €MKOCTb JIeTKMX. TemoBble uM3MepeHusl W Temorepanus. WM3mepenue
apTepUaNIbHOIO JaBJjeHUs. | UIEpTOHUS U TUIIOTOHUS. Y IbTPa3ByKOBask JUArHOCTUKA U TEPAIIHSL.
Onekrporepanus. JlazepHas Tepanus. MarHUTHBIA pe30HAHC U PEHTreHOoAuarHocTuka. diaroopo-

1
rpa¢us. Tomorpadusi.
Bbino/iHeHHe HHAHBHAYAJTbHOIO MPOEKTA 5
Bcero | 180

IIpomesicymounas ammecmayus 6 popme 3auema

Jl1s XapaKTepUCTUKH YPOBHS OCBOCHHS y4€OHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIue 0003HaYeHU:
1. — 03HAaKOMHUTENIbHBIN (Y3HaBaHHE paHee U3YUEHHBIX 00bEKTOB, CBOICTB);
2. — penpoAyKTHUBHBIHN (BBIIIOJIHEHUE AESITEILHOCTH MO0 00pa3Ily, MHCTPYKLUU WM [1OJI PYKOBOJICTBOM);
3. — IpOAYKTUBHBIH (IUIAHUPOBAHHE U CAMOCTOSITEIBHOE BBITIOJIHEHUE IEATEIbHOCTH, pellieHre TPOoOIeMHBIX 3a/1a4)
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IIpumepHbIe TeMbl HHAUBUAYAJbHBIX POEKTOB
KauecTBeHHOE onpeiesieHre Ba)KHEUIINX IIPUMECEN B BOJE.
Crioco0slI yIrydIieHus: Ka4ecTBa BOIBI.
OripezesieHne >KeCTKOCTU BOJIBI.
Ornpezenienre pacTBOPEHHOTO KUCIOpOAa B BOJIE 110 MeTo1y Bunkiepa.
UccnenoBanue x«eBaTeibHON PE3UHKH.
HccnenoBanue nokoaaaa.
HccnenoBanne 4UIicoB.
HccnenoBanune yas.
HccrnenoBanne MOJIOKA.

. Onpenenenye KauecTBa Mblia.

. 3yueHne BIUSIHUA MY3BIKHA Ha TUHAMUKY YMCTBEHHOU pabOTOCIIOCOOHOCTH YETIOBEKA.
. UccnenoBanue nbuieBOro 3arpsi3HEHUs BO34yXa B IOMEIIEHUU.

. M3yueHue Kophl JepeBbEB U KYCTAPHUKOB.

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

. UccnenoBaHure BO3MOXHOCTEH 3HEpProcOepexeHus: B KBapTUPE.

. DKOJIOTUYECKH T'PaMOTHBIN MOTPEOUTENIb TOBAPOB.

. CocTaBiieHHE MUIIEBBIX PAIMOHOB B 3aBUCUMOCTH OT 3HEPro3arpar opraHu3ma.
. Koxa: tunupoBanue, yxoJ, yiay4llleHHE COCTOSTHUSI.

. CocraBieHue pallMOHaIbHBIX PEKUMOB JHSI.

. UsrotoBnenue reorpaduueckoit kaptsl «llyTenecTBrue o Manoi poauHe».

. CocTraBiieHHE TOIIOHUMUKH paiioHa.

. KoMnproTepHbIe UTpBI U UX BIUSHUE HA OPraHU3M YEJIOBEKa.

. Kucnotnsle noxau.

. KnumaTtnueckue n3MeHeHNsl Ha TUIaHETE.

. AJIKOTOJIb U €r0 BIMSIHHE Ha 3J0POBBE UEIOBEKA.
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3. YCJIOBUs PEAJIM3ALIMU ITPOI'PAMMBbI OBIIIEOBPA3OBATEJBLHON
YYEBHOU JUCIIUITJIMHBI
[Tpr BO3HMKHOBEHMH OCOOBIX OOCTOSTEILCTB OCBOEHHE MUCLMIUIMHBI EcTecTBO3HaHME

OCYHICCTBIIACTCA C NPUMCHCHUCM SJICKTPOHHOI'O 06yquI/151 n JUCTAHIITNMOHHBIX
00pa3zoBaTebHBIX TEXHOJIOT .

3.1. TpedoBaHUsI K MHHHMAJIbHOMY MATEPHAJLHO-TEXHHYECKOMY oOecrneyeHuIo
peajm3anuu o01eo0pa3oBaTeJbHON JUCHUNIMHBI

Peanuzanus o6meoOpa3oBaTenbHON yueOHOM TUCIMIUIMHBI OCYIIECTBIAECTCS B Y4eOHOM
kabunere Oe3omacHOCTH Ku3HenesTenbHocTHn Nedl1l. (423806, PecnyOmmka Tarapcran
(Tarapcran), r. Habepesxxubie Uennsi, niep. JKene3HoI0pOKHUKOB, 1. 9A).

OcHaileHHOCTh: y4yeOHas MeOenb, KOMIIbIOTEp, IPOEKTOp, HKpaH, JO0CKa, y4eOHO-
HaIJISIIHBIE TTOCOOUS.

JInieH3snOHHOE MPOrpaMMHOE OOecIieueHue:

AnTHBHpYCcHOE mporpammHoe obecnieuenne Kaspersky Endpoint Security mis 6usneca -
Crangaptueiii Band T: 250-499 Node 1 year Educational Renewal License: [loroBop 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, YuyeOHO-MeTOANYEeCKOe M HH(OPMALMOHHOe ofecrevYeHUe IMPOrpaMMbl
0o01eo0pa3oBaTeIbHOM Y4eOHOM 1M CHUIITHHBI

OcHoBHas yuyeOHast auTeparypa

1. EcrectBo3HaHue. 10 xnacc: OnekrponHas  ¢opma  yueOHHMKA  JIs
o0mieoOpa3oBaTeNbHbIX OpraHu3anuii: 6a3oBbiii ypoens/ [M. 0. Anekcammua u ap.]; moa
penakuueit U. 0. Anekcammnoi. - 6-e usn., nepepad. — Mocksa : IIpocsemenue, 2019. - 272
c.: ul. - (Cepus "Jlabupunt")  rpud

2. EcrectBo3HaHue. 11 KJIacc.: OnekTpoHHas  Qopma  y4yeOHMKA  JUId
o0mieo0pa3oBaTenbHBIX oOpraHu3anuii: 06a3oBblii  ypoBeHs/ [U. HO. Anekcammna, K. B.
[Namaktonos, A. B. Jlsanues, M. A. Illlatanos]; nox penakmueit M. HO. Anekcammnoii. - 6-¢
u31., nepepad. — Mockaa : IIpocsemenue, 2019. - 255 c. : un. - (Cepus "JIabupunt") rpud

JlononnurenpHas yueOHas IuTeparypa

1. Bamsguckuit, C. W.EcrecTBo3HaHue : Yy4yeOHUK U TPAKTUKYM JJIS CPEIHETro
npodeccuonansHoro obpazosanus / C. M. Bansuckuii. — MockBa : M3garensctBo FOpaiir,
2019. — 367 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09150-2. — Teker :
anekTpoHHbIH / DBC FOpaiit [caiit]. — URL : https://biblio-online.ru/bcode/444277

2. CwmmupaoBa, M. C. EctecTBo3HaHuWe : y4e€OHWK W TIPAKTUKYM JUISI CPETHETO
npodeccuonansHoro obpazosanus / M. C. CmupnoBa, M. B. HexmonoBa, T. M. CmupHOBa. —
2-e mw3n. — MockBa : UszmarensctBo HOpaiit, 2019. — 332 c. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-09495-4. — Tekct : anextponssiit // ObC IOpaiit [caiit]. —
URL : https://biblio-online.ru/bcode/433393

CrnpaBouHo-Oubnorpapuveckie u3aanus

bubnuorpaduyeckue uznanus

1. By3 Ha cTpanunax nepuoaudeckoii nedaru: Mcropus u coppemenHocts (1992-2015) :
oubnuorpaduueckuit ykaszarensb / coctaButenu I'. A. IlerpoBa; nox penakiueit M. b.
JlapuonoBoit; oTB. 3a Beimyck M. b. JlapnonoBa .— Habepesxubie Uennsl : HUCIITP, 2015 .—
47 c.: mi1. — TekeT : HeMOCPEICTBEHHBIMN.
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CrnpaBoyHble U3aHUS

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

[Tepuoanueckue n3ganus
1. buosiorusi B mKoje: HaydHO-MeToauueckui kypHai. — Mocksa: OOO "llIkonpHas
ITpecca" — nzmaercsa ¢ 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 poctyna: naias aBTOPHU3UD.
nllons3oBarenei.

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

Texct : onexktpoHHbli // bBa3el  nmamHbix  East  View  [caiit]. — URL.:
https://dlib.eastview.com/browse/publication/8287 — Pexum pocrynma: s aBTOpU3HP.
MOJIb30BaTENEH.

3. Yuurensckas TrazeTa: HaydyHO-METOAMYECKUU >KypHal. — MockBa: Penakuus
"Vuutennbckoit razersl” — uzmaercs ¢ 2005 roma — 52 Beimycka B roq - 24 ¢. — ESSN 0233-4488
— Tekcr : onextponHwrid // ba3el ganabix  East  View  [ca#iT]. — URL:
http://dlib.eastview.com/browse/publication/6205/—  Pexum  noctyma: [jiasi  aBTOPHU3UD.
MOJIb30BaTENEH.

4. AxrtyanbHble TpOOJEMbl TyMAHUTAPHBIX U  E€CTECTBEHHBIX HAyK: HAy4HO-
uH(popMalMOHHBIIKYpHA. — MockBa: HayuHo-uH(pOpManMOHHBIA H3AATETBCKUNA LIEHTP U

pemakus KypHalia AKTyalbHBIC MPOOJIEMBI TYMaHUTAPHBIX M €CTCCTBEHHBIX HAYK — M3ACTCA C
2005 roma — 12 BemyckoB B rog - 151 ¢. — ESSN 2073-0071 — Tekcr : anexkTpoHHbIN // ba3s
nanabix elibrary [caiit]. — URL: https://elibrary.ru/contents.asp?titleid=28238 /— Pexum
JIOCTYIA: JIJIs1 aBTOPU3UP. MOJIb30BATEINEH.

5. AxTyaibHBIE  HAy4dHbIE  HCCIEJOBAaHUS B  COBPEMEHHOM MHpE:  HAy4YHO-
nH(MOPMAaLIMOHHBIN KypHal. — YkpauHa: OOmiecTBeHHasi opranusanus "MHCTUTYT colnanbHOU
Tpanchopmarmu" — u3gaercs ¢ 2015 roga — 12 BeimyckoB B rog - — ESSN 2524-0986 — Tekcr :

AIEKTPOHHBIN // ba3bl JTAHHBIX elibrary [caiit]. — URL:
https://elibrary.ru/contents.asp?titleid=58411 /—  Pexum pgoctyma: uisi  aBTOPHU3UD.
II0JIb30BaTENEN.

Nudopmanmonnsie o6pa3oBaTenbHbIe pecypcehl ceTu MuTepHeT

1. DneKkTpoHHBII KaTajor o6ubnuoreku HITIY. - Pexum JocTymna:
http://bibl.ngpi.net:81/cgi-bin/zgate.exe?init+test.xml,simple.xsl+rus

2. Hayunas oanektponHass Oubmuorexka eLIBRARY.RU. - Pexum pocryna:
https://www.elibrary.ru

3. baza pgannbix mopranma Polpred.com O630p CMU - Pexum pocryna:

https://polpred.com/news

4. Pecypcol East View (MBUC) - Pexum noctyna: https://dlib.eastview.com/login

5. OmnexrponHo-Ombmmoreynass cucrema (OBC) IPRbooks. - Pexum npocryma:
http://iprbooks.ru/

6. DnextpoHHass OubnmoreuHas cucrema «tOpaiT». - Pexxum pocryma: https:/biblio-
online.ru/

7. Undopmannonnas npaBoBas cucrema ["apanT. - Pexum nocryna: http:/www.garant.ru/

22


http://www.iprbookshop.ru/64641.html
https://dlib.eastview.com/browse/publication/92107
https://dlib.eastview.com/browse/publication/8287
http://dlib.eastview.com/browse/publication/6205
https://www.elibrary.ru/publisher_about.asp?pubsid=8251
https://www.elibrary.ru/publisher_about.asp?pubsid=8251
https://elibrary.ru/contents.asp?titleid=28238
https://www.elibrary.ru/publisher_about.asp?pubsid=20608
https://www.elibrary.ru/publisher_about.asp?pubsid=20608
https://elibrary.ru/contents.asp?titleid=58411
http://bibl.ngpi.net:81/cgi-bin/zgate.exe?init+test.xml,simple.xsl+rus
https://www.elibrary.ru/defaultx.asp?
https://polpred.com/news
https://dlib.eastview.com/login
http://iprbooks.ru/
https://biblio-online.ru/
https://biblio-online.ru/
http://www.garant.ru/

4. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHMUA
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIUIIJIMHDBI

KoHTponms © oOIeHKa pe3yapbTaToB OCBOCHHS  OOIMIEe00pa3oBaTeIbHONH  ydeOHOM
JUCITUTIMHBI OCYIIIECTBIISETCS IPEToAaBaTelieM B MPOIECCe TPOBEACHUS Ay TUTOPHBIX 3aHATHA,
a TaK)Ke BBITIOJHEHUSI 00YJArOIIUMUCS WHAUBHYyaTbHBIX 33JJaHUH, IPAKTUYECKUX PadoT.

@®OoH/T OIICHOYHBIX CPEJICTB IS TPOBEICHHS TEKYIIErO KOHTPOJIS YCIIEBaEMOCTH H
MIPOMEKYTOUYHOM aTTecTanuu OOydarommxcs Mo o0meo0pa3oBaTebHON yueOHOM AUCIUTUINHE
BXOOUT B COCTAaB pa60qel71 nporpamMmbl JUCHOUIIIIMHEL, ITPEACTABJICH OTACJIbHBIM JOKYMCHTOM.

Pe3ysabTarnl 00yyeHus @®opMbI U METOIbI KOHTPOJIS U
JIMYHOCTHBIE, MeTanpe/AMeTHbIE, PeIMeTHbIe OLIEHKH Pe3yJIbTATOB 00y4eHusl

Texyumit KOHTPOIb YCIIEBAEMOCTH
JUYHOCTHBIE CKYIIT OHTPOJIb YCIIEBACMOC

YcrHblii onpoc,
Pedepar,
KouTponbHbie paboThI

YCTOMUYUBBIH HMHTEpEC K MCTOPUM M JIOCTUKEHUSM B
00JacTH €CTEeCTBEHHBIX HAyK, YYyBCTBO TOpPJOCTH 3a
POCCHICKHE €CTECTBEHHbIE HAYKH

FOTOBHOCTb K MIPOJOJKEHUIO o0pa3zoBaHwMs, TIpoMeKYTOUHAs ATTeCTALHS:
MOBBIIICHUIO KBaJIM(DUKAIIMH B U30paHHON | 3ayer

po(heCcCHOHATIBHOM AESITEIbHOCTH C HCIOJIb30BAaHUEM
3HAaHUU B 00JIACTH €CTECTBEHHBIX HAYK

00BEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIINHA B
00JTaCTH  €CTeCTBEHHBIX HAyK [UId YeJlOBEKa U
o0miecTBa, yMEHHE HCIOJIb30BaTh TEXHOJIOTUICCKUE
JOCTHDKCHHS B 00J1aCTH (PU3HKH, XUMUU, OMOJIOTHH IS
MIOBBIIIEHAS COOCTBEHHOTO HUHTEIICKTYaTbHOTO
pa3BUTHS B BBIOpaHHOM poheCcCHOHATILHOM
e TEILHOCTH

YMEHUE MPOAHAIM3UPOBATh TEXHOTCHHBIE MOCIIEICTBUS
JUIst OKpYKaroleun cpenbl, OBITOBOM u
MIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKa

TOTOBHOCTb CaMOCTOSITENIbHO J0ObIBaTh HOBBIE IS
ce0s1 eCTeCTBEHHOHAYYHbIE 3HAHHS C HMCIIOJb30BaHHEM
JUISL 3TOTO TOCTYIHBIX HCTOYHUKOB HH(OpMaIUu

YMCHUC YIIpaBJIATb CBOEH MMO3HaBaTeIbHOM
ACATCIIBHOCTBIO, MPOBOJUTDH CaMOOLCHKY  YPOBH:A
COOCTBEHHOT'O HWHTCJJICKTYAJIbHOT'O Pa3BUTHUSA

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

METanpeaMeTHbIC

OBJIAICHNE YMEHUAMHN W HaBbIKaMH Pa3JIMYHBIX BUJI0B TeKYI]_[I/Iﬁ KOHTPOJIb YCIIEBAECMOCTH:
MMO3HaBaTEIILHON OCATCIBHOCTU JIsI U3YYCHUA PA3HBIX | VCeTHBIN OIIpoc,
CTOPOH OKPYXaromero €CTCCTBEHHOI'0 MUpa Pe(l)epaT,

IpUMEHEHHE OCHOBHBIX METOIOB no3manns | KOHTPOJIBHBIC paboTI

(HabmoIeHNS, HAYYHOTO SKCIIEPUMEHTA) JJISl U3yUEeHUs
Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOH KapTHHBI
MHpa, C KOTOPBIMH BO3HHMKAaeT HE0OXOAUMOCTh
CTaJIKMBAThCs B MpodeccoHaIbHOU cdepe

[IpomexxyTouHast arrecTanus:
3a4er
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YMEHUE ONpPENeNsATh IeTW W 3aJaud JIeATeITbHOCTH,
BEIOMpATh CPEACTBA JUIS UX TOCTHIKECHUS HA MPAKTUKE

YMEHUE HCMOJb30BaTh pa3IU4YHble HCTOYHUKH JUIsS
MOJIyUYeHUs €CTECTBEHHOHAy4yHOW uHpOpMalLuu U
OIICHUBAaTh €€ JIOCTOBEPHOCTh [JIsl  JOCTHXKEHUS
MOCTaBJICHHBIX 1IeNIeH U 3a/1a4

NnpeaAMeETHLIC

c(OPMHPOBAHHOCTh ~NPEACTABICHUNH O IEJIOCTHOM
COBPEMEHHOM €CTeCTBEHHOHAy4YHOIl KapTMHE MHUpa,
IpUpoae  Kak  €QMHOM  LEJIOCTHOM  CHUCTEME,
B3aMMOCBSI3M  Y€JIOBEKa, MpPHUPOJIbl U  OOILECTBa,
IPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeenenHoit

BJIa/ICHUE 3HAHUSMHU O HauOoJee BaXKHBIX OTKPBITUSAX U
JOCTHD)KEHUSIX B 00J1aCTH €CTECTBO3HAHMUS, IOBIIHMSBILNX
Ha HBOJIIOLMIO IIPEACTABICHUN O IIPUPOJE, HA Pa3BUTHE
TE€XHUKU U TEXHOJIOTUI

c(hopMUPOBAHHOCTH YMEHUS MPUMEHSTh
€CTECTBEHHOHAYYHBbIC  3HAHMSA U1 OOBSCHEHUS
OKpYyKaromux ﬂBJ’ICHHfI, COXpPAaHCHUA 300pOBbA,
obecrieueHuss  0E30IACHOCTH  KH3HEICATEILHOCTH,
OEepeXHOr0 OTHOIIEHUS K MPUPOJIE, PALHUOHAIBHOIO
IPUPOJIONIONB30BAHMS, @ TaKKe BBINOJIHEHHUS POJIU
rPaMOTHOI'O NOTPEOUTENS

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJIE
MO3HAHUS MPUPOJABI U CPEICTBAX M3YUEHUS MEraMmupa,
MakpoMupa W MHKPOMHUpA; BJaJCHUE MpUEeMaMU
€CTECTBEHHOHAYYHBIX HaOJTI0ICHUH, OITBITOB,
HCCIIEIOBAHUN U OLICHKHU JTOCTOBEPHOCTH IOJYYEHHBIX
pe3yJIbTaTOB

BIIQJICHUE TIOHATUIHBIM alllapaTOM €CTECTBEHHBIX
HayK, IMO3BOJISIIOIIMM I103HAaBaTh MHUp, y4acTBOBAaTh B
JUCKYCCHSIX II0 €CTECTBEHHOHAyYHBIM  BOIIPOCaM,
MCIIOJIb30BaTh PA3JINYHbIE UCTOYHUKN MHPOPMALIUH JIJIS
HNOJArOTOBKM  COOCTBEHHBIX  pabOT,  KPUTUYECKU
OTHOCUTBhCS K coobmenussMm CMMU, coxpepxaium

HaY4YHYI0 MH(OpMaIuio

c(hOpMUPOBAHHOCTh YMEHHMM TOHUMATh 3HAYUMOCTH
€CTECTBEHHOHAYYHOI'0 3HAHUS I KaXKJOr0 4YeJIOBEKA
HE3aBUCHUMO OT €ro npodeCcCHOHATBHON EeATebHOCTH,
pa3nuydath (akThl U OICHKH, CPAaBHUBATH OIEHOYHBIC
BBIBOAbI, BHJCTh HX CBA3b C KpI/ITepI/IflMI/I OLCHOK "
CBSI3b  KPUTEPUEB C  OINPEHEICHHOW  CUCTEMOWU
IeHHOCTEeH

Tekyiuii KOHTPOJIb YCIIEBAEMOCTH:

YcrHblii onpoc,
Pedepar,
KonTponbHbie paboThl

HpOMe)KYTO‘IHaH aTTcCTalyAd:
3a4CT
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