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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 o0meodpa3oBaTe/ibHOM y4eOHONH IUCHUILUIMHBI B CTPYKTYpe IPOrpaMMbl
NMOATOTOBKH CIENHAJINCTOB CPeIHEro 3BeHa

OOmeoOpa3oBatenbHas yueOHas JUCHUIDIMHA ECTEeCTBO3HAHUE SIBISCTCS — Y4COHBIM
npeaMeToM o0s3aTenbHON npeaMeTHoi obnactu EcrectBennbie Hayku ®I'OC cpemnero ooOriero
oOpazoBanus. OOmeobpa3oBaTenpHas ydyeOHas AucuuIiUiMHa EcTecTBO3HaHWE U3ydyaeTcsl B
obmieoOpaszoBarenpbHoM nukie yaeoHoro miana [MIICC3 Ha 6a3e ocHOBHOTO 0011IeT0 00pa30BaHUSA C
HOJIyYeHHUEM CpeTHEero o0Iiero o0pa3oBaHus, SBISIETCS TUCHUILIMHON 10 BHIOOPY M3 00s3aTeNbHBIX
HpeMETHBIX obacTeil.

1.3. LHean u 3a1a4n 0011e00pa3oBaTeIbHON Y4eOHOMH JUCHUILINHBI — TPeOOBaHUS K
pe3yJbTaTaM O0CBOeHUsI 00111e00pa3oBaTeIbHOI y4eOHOMH AU CHMIIMHBI

OcBoenne coaepxkanusi o0uieoopa3zoBarenbHO yueOHoM nuciuminabl EcrecTBo3HaHME
oOecnieunBaeT JOCTUKEHHE 00YUJarOIIUMHUCS CIEAYIOIINX PE3YIbTaTOB:

JAUYHOCHIHBIX:

— YCTOMUMBBII HMHTEpEC K HCTOPUM U JOCTHKEHHUSIM B 00JacTH E€CTECTBEHHBIX HayK,
4yBCTBO T'OPJIOCTH 32 POCCUNCKHE ECTECTBEHHBIE HAYKH;

— FOTOBHOCTh K IIPOJOJDKEHHIO 00pa30BaHMsl, OBBIMICHUIO KBaM(UKAMKU B U30paHHON
npodecCHOHATBLHOM 1eATETFHOCTH C UCTIOIb30BaHUEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHWE 3HAYMMOCTU KOMIIETEHIIMH B 0OJIACTH €CTECTBEHHBIX HayK
JUIs 4eJioBeKa W OOIIecTBa, YMEHHE HCIIOJIb30BaTh TEXHOJIOTHYECKHE JOCTHXKEHHsS B OOJIACTH
(Gu3MKM, XUMHM, OMOJOTMM JUIS TMOBBIIIEHUS COOCTBEHHOIO HMHTEJUIEKTYaJbHOI'O DPAa3BUTHS B
BBIOpPaHHON PO ECCHOHATILHOMN 1EATEIbHOCTH;

— YMEHHUE IPOAHAIU3UPOBATH TEXHOTEHHBIE IOCIEACTBUS JUISI OKpYXaloUlel cpensl,
OBITOBOM 1 IPOU3BOJICTBEHHOM JIESITEIbHOCTH YEJI0BEKa;

— TOTOBHOCTbH CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE JJISl C€0s1 €CTECTBEHHOHAYUHbIE 3HAHUS
C MCIIOJIb30BAaHUEM JIJISl 3TOTO JOCTYIHBIX HCTOYHUKOB HH(POPMALINY;

— YMEHHE YIpPaBJISITh CBOEH MO3HABATENbHON NEATEIbHOCTBIO, MPOBOJIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEIICKTYalIbHOTO PA3BUTHS;

— yYMEHHE BbICTpauBaTh KOHCTPYKTHBHbBIE B3aMMOOTHOIICHHS B KOMaHJE MO PEIICHHUIO
00mKX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMS;

MemanpeomemHvlx:

— OBJIAJICHHE YMEHMSIMM U HaBbIKAMM PA3JIMUHBIX BUJIOB MO3HABATEIbHOU AESTEIBLHOCTU
JUTSL U3YyYEeHHS Pa3HBIX CTOPOH OKPYXKAIOIIEro €CTECTBEHHOTO MHPA;

— NPUMEHEHUE OCHOBHBIX METOJOB MO3HAHHUs (HAOIIONEHUS, HAYYHOTO IKCIEPUMEHTA)
JUTSL U3y4EHUS Pa3IMUHBbIX CTOPOH €CTECTBEHHOHAYYHON KapTUHBI MUPA, C KOTOPHIMU BO3HUKAET
HEO0XO0/IMMOCTh CTAJIKUBAThCA B podeccnoHanbHo chepe;

— yMEHHE OMNpeAeNsaTh LEeNU U 3a7aud JeATeIbHOCTH, BBIOMPATh CPEACTBA IS HX
JIOCTHKEHUS HA ITPAKTHUKE;



— YMEHHE HCIOJb30BaTh PA3IUYHbIC UCTOUHUKU JJIS TOJYYEHHs] €CTEeCTBEHHOHAYyYHOU
MH(POPMALIUHU U OLICHUBATh €€ JJ0CTOBEPHOCTD JAJIS IOCTUKEHHUS IIOCTABJICHHBIX LeNel U 3aa4;

npeomemmuuix:

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

— BJAJCHHE 3HAHUSMH O HanOoJee BAXKHBIX OTKPBITUAX U JOCTHKEHHAX B 00JACTH
€CTECTBO3HAHUS, OBJIUABIINX Ha 3BOJIOLMIO MPEICTABICHUHN O MPUPOJIE, HA PA3BUTUE TEXHUKU
1 TEXHOJIOTH;

— c(hOpMHUPOBAHHOCTb YMEHHS IPUMEHATh €CTECTBEHHOHAYYHble 3HAHUA s
OOBSICHEHUSI OKPY)KAIOIUX SIBICHUH, COXpaHEHHUs 310pOBBs, oOecrmedeHHst Oe30MaCHOCTH
KHU3HEEATEIbHOCTH, OepeKHOro OTHOLLICHHUS K IpUpoze, panKoHaIBLHOIO
IPUPOIONIOIB30BAHMUSA, & TAKXKE BBITIOJTHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

— Cc(OpPMHPOBAHHOCTb INPEACTABICHUNH O HAYYHOM METOJE IO3HAHMs IPUPOIBl U
CpeACTBaX M3YYECHUS Meramupa, MaKpOMHUpa W MHKPOMHpA; BIAJCHUE IPUEMaMHU
€CTeCTBEHHOHAYYHbIX HAOJIOJCHUH, OIBITOB, MCCIEJOBAaHUN M OLEHKH JOCTOBEPHOCTH
MIOJIyYEHHBIX PE3Yy/IbTATOB;

— BJIQJICHUE MOHATUHHBIM aNIapaToM €CTECTBEHHBIX HayK, MO3BOJIAIOLIMM I103HABaTh
MU, Y4aCTBOBaTh B JUCKYCCUSIX 10 €CTECTBEHHOHAYYHBIM BOIIPOCAM, UCIOIb30BaTh PA3INYHbIE
UCTOYHUKHA HHGOpMALMU JUI MOATOTOBKM COOCTBEHHBIX PAa0OT, KPUTUYECKH OTHOCUTHCSA K
coobmenusim CMU, coneprkaiiuMm HayqHyr0 HH(OPMAIIHIO;

— c(OpMHPOBAHHOCTb YMEHUI MOHMMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOI'O 3HAHUS IS
KaXXJIOTO 4eJIOBEKa HE3aBUCUMO OT €ro MpOQeCcCCHOHATIBHOMN NEATEIbHOCTH, Pa3indarh (aKThl U
OLIEHKH, CPaBHUBATh OLICHOYHBIC BBIBOJbI, BUJETh MX CBA3b C KPUTEPUSAMM OLEHOK M CBS3b
KPUTEPHUEB C ONPEIEICHHON CUCTEMOU LIECHHOCTEN.

1.4. KoumuecTBO 4aCOB HAa OCBOEHHE NPOrpaMMbl 001eo0pa3oBaTe/IbHOH YueOHO
AUCHMILTUHBI

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

o0s3aTenpHas ayAuTOpHast yueOHas Harpyska odyuatomierocs — 120 yacos;

camocCTosATeNbHas pabota oOyuatomerocst — 60 yacos.



2 CTPYKTYPA U COJEP)KAHUE OBLIEOBPA30OBATEJILHOI 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:
BHEAYJIMTOPHAsl CAMOCTOSITENIbHAS 60 60
MOJIFOTOBKA BBICTYIUICHHH 110 33JJaHHBIM TeMaM,
BBINIOJTHEHHUE JOMAITHUX 33JJaHUI
MOJITOTOBKA K KOHTPOJIBHON paboTe
IIpomesicymounas 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 ecrectBo3Hanue. [lpupoma — cpema oOOMTaHMST W HCTOYHUK JKU3HHM YEJIOBEKa.
B3anMooTtHOIIEHNsT 4YelloBEeKa U mnpupoanl, HUX JHAJICKTHUKA. Hpnpoaa — HCTOYHHK TBOPYECCKOIO 2
Tema 1. BJIOXHOBEHHS JiesTenei uckyccrpa. EctecTBo3HaHHe — €IUHCTBO HAyK O MPHUPOJIE.
FeTecTBOZHANIE 2. Matepuss u Qopmbl ee cymiecTBoBaHHs. JlmanekThka ectecTBo3HaHHMS. OCHOBHBIE ATambl — €ro
[ ] pa3Butus. [loHsaTre o ecTecTBO3HAHMM KaK CUCTEME HAyYHBIX 3HaHUHU O IPUPOJIE. 2
COBOKYIHOCTD 3. OMnupuyecKkuil ypoBeHb Haquorvo [MO3HAHUS. qDOpl\fLI IIO3HAHMSA: HAYYHOE M HEeHay4Hoe. /[Ba ypoBHs 2
eyt HAYYHOTO TIO3HAHMS: IMIHUPUYECKUil U TeopeTndeckuii. [ToHsTHE 00 SMIUPHUUECKOM YPOBHE HAYyYHOTO
—_— Mo3HaHUs U ero MeroAax. Habmonenue u skcnepumeHT. [ unoresa u BeiBoI. MoaenupoBaHue Kak METOJ
npHpoie Hay4HOro mo3HaHus. IIpouecc MOJENMPOBaHKS W €r0 COCTaBHBIC YacTU: CYOBEKT, OOBEKT U MOJCIb, | 5

OTpaXkarolasi OTHOLIEHUE MEXKIY HUMH. THIBI MOJAENEH: MaTepuaJbHbIe U 3HAKOBBIC. TeOopeTUUeCKHil
YPOBEHb HAy4yHOro TMO3HaHWA. [loHATHE O TEOPETUYECKOM YpPOBHE HAY4YHOIO IIO3HAHUA U €ro
COCTaBJIIOIMX. MOEIMpoBaHrEe HA TEOPETUUECKOM YPOBHE MTO3HAHUS U TUITBI MOJIECIICH.

IIpakTH4eckne 3aHATHA:




1. Buojorusa. buosormyeckas cucTeMaTMka M €€ BaKHeHMIIMe TakCOHbl. buHOMHHaIbHAs
HoMmeHknarypa. [lonarue Buga. Cucremaruka kuBOTHbIX. [loHsTHE mMopoabl. CucTtemaTuka pacTeHUIl.

[TousiTue copra. 2
Buonorudeckas HOMEHKIaTypa — OCHOBA MPO(eCCHOHAIBHOM 1eATeIHhHOCTH.
2. Xumusa. TpuuanbHble HazBaHus. PamyonanbHas HOMEHKIATypa. MexayHapoaHas HOMEHKIIATypa
NIOITAK. Xumuueckue 3JeMEHThl U MPOUCXOKICHHE WX Ha3BaHMU. Kiaccmgukanus HeopraHHUeCKUX 2
BEIIECTB U MIPUHIIMIIBI 00pPa30BaHUS UX Ha3BaHUI
3. ®usuka. Enuannel u3Mepenus: Gpu3nueckux Benu4uMH Ha Pycu. EnuHunb! nsMepenus gpusmueckux
BEJIMYMH B HEKOTOPBIX APYIMX cTpaHax. MexayHapoaHas CUCTeMa €IMHUIl U3MEPEeHUs (U3NYECKUX 2
BenmanH — CH. OCHOBHBIE M TPOU3BOIHBIC SAMHUIIBI U3MepeHust pu3ndeckux BenmunH CU.
CamocrosiTeibHas padora:
1. Ponp MBICIEHHOTO SKCIIEPUMEHTa U MAaTEMAaTUYECKOrO0 MOJICTUPOBAHMUS B CTAHOBJICHUU U PAa3BUTUU
€CTECTBEHHBIX HayK. 2
2. SI3BIK €CTeCTBO3HAHUA. 2
Coaep:xanue yueOHOro MaTepuaJia
1. EcrecTBeHHOHAay4HbI€ MOHATHS.
Konkpernsle 1  abCTpakTHbIE  €CTECTBEHHOHAYYHBIE  TMOHSTHS.  3aKOHBI  €CTECTBO3HAHUSI.
EcTecTBeHHOHAYYHBIE TeopHi. OINCATEIbHbIC TCOPUH U OOBICHHTEIbHBIC TeOpHH. [IporHo3upyromas | 2
POJIb €CTECTBEHHOHAYYHBIX TEOPHUH.
2. EcrecTBeHHOHay4yHasi kapTuHa Mupa. Kaptuasl Mupa: penuruosnas, ObITOBasi, XyJ0KECTBEHHAS.
Tema 2. EfTeCTBSHHOHaqua}I kaptuHa mupa. IBomounss EHKM u ee sramnbl: apucToreneBckuii, HblOTOHOBCKUH,
EcrecTBenHOHAy OMHINITEHHOBCKAs ~ peBOMIOUMS.  [IPHHIMIBI  MO3HAHHS B  ©CTECTBOSHAHHH:  COOTBETCTBHS, | 2
uHbie nousTHs, | ACMOHATEILHOCTH, NPHIHHHOCTH, CHMMETDUH.
3aKOHBLI H IMpakTHyecKue 3aHATHA:
TeopuM
1. Mupsbl, B KOTOpbIX MbI :KkuBeM. Knaccudukaius MHUPOB (MeraMup, MakpOMHp, MHKPOMHD,
HaHOMUD). ['paHUIIBI MUPOB U YCIOBHOCTH 3TUX TpaHwuIl. [IpubOpsI A1 u3ydeHus MUPOB, WX IBOJIOIHUS | 2
oT cBeToBOro MuKpockomna P. I'yka mo ckaHupymomero TyHHenbHOro mukpockona(CTM) m aTomHO-
cunoBoro mukpockona (ACM). MomnekynsipHOEe paclio3HaBaHWE W €ro poJib B TPHUPOJAEC W JKU3HHU
YeJI0BEeKa. 2

2. KourpoJabHas padora. EctecTBo3HaHNE W METO/IbI TO3HAHUS MHUPA

CamocrosiTejibHas padoTa:




1. Komnbrorepsl Oyay1iero.

I'JIABA II. MET'TAMUP

(10 xnacc)

Tema 3.
Ye10BeK u
Bceaennast

Conep:xanue yueOHOTro MaTepHaJia

1. XpoHoJ10rus1 ACTPOHOMHYECKHX MPeJCTABJICHUH U OTKPBITHIA:

TeOLICHTPUYECKAsl CUCTEMAa MHPA; AHTPONOLIEHTPUUYECKAs] CUCTEMa MHUPA; FEeIHOLICHTPUUYECKAsl CUCTEMa
mupa. ActpoHombl XVI—XIX BB. 1 uX BKJIaJ B pa3BuTue npeacrasieHuil o Beenennoit. Kocmosnorus.
Bknan oreuecTBEHHON HAYKH B MUPOBYIO KOCMOJIOTHIO.

2. Ilpoucxoxnenne u crpoeHue BcenenHoil. ®usnueckue SBICHHUS U 3aKOHBI, CBSI3aHHBIE C
npoucxoxjaeHueM u crpoeHueM Bceenennoil. Dddext Homnepa. 3akon Xabb6mna. Teopus bonbiioro
B3pbIiBa. EqUMHUIIBI N3MEpeHUst KocMUYecKuX pacctosHuid. HebecHble Tena.

CozBesaus. 3Be3Hble CKOIUIEHU. 3Be3/bl. [ lmaneTel. KoMeTsl, METEOPUTHI, acTEPOUIBIL.

3. Kak yenoBek u3zyuyaer meramup. IlepBeie Tenmeckomsl u obcepBaropun. Teneckom-pedpakTop u
Teneckomn-peduekrop. Paguoreneckonbl U MeXIUIaHeTHblE cTaHIUU. OpOuTambHas aCTPOHOMHUYECKAsS
obceparopus (OAO).

4. 3akonbl aBHKeHUsI HeOecHbIX TeJi. [lepBriii 3akoH Kemepa. Anoreil u nepureil. XapakTepuCTUKU
ammnca: (OKaIbHOE paccTosiHuE, (POKYC, OCh, MOIYOCh, SKCUEHTPUCHUTET. BTOpOil M TpeTuii 3aKOHBI
Kennepa. 3akoH BcemupHoro tsroreHusi. KocMuueckne CKOpocTH.

HpaKaneCKue 3aHATHUA:

1. Cosneynass cucremMa u ee miaaHerbl. CtpoeHue CoyiHeUHON cucTeMbl, MaHeTsl ConHeYHOU
cucteMbl. [[pyrue cTpykrypHbIe 35eMeHThl COJHEYHOM CHUCTEMBI: CIYTHUKH TUTAHET, aCTEPOU/IbI,
KOMETbI, METEOPUTHI.

2. Ctpoenue 3emuu. Jlutocepa. Buyrpennee ctpoenue 3eMiu U ee XUMU4eckuit coctaB. CTpoeHue u
coctaB nutochepsl. MuHepansl U TOpHBIE TOpoabl. Pyapl. JlutochepHbie MmInThL. 3eMIIETPSICEHHS.
[ITxana Puxrepa. ITHTEHCUBHOCTD 3eMueTpsiceHuil. Llynamu.

3. I'mapocgepa. Oxeannl U Mops. CoctaB ruapocdepsl. MupoBoit okean. Mops. Hetunuunsie Mopsi:
CapraccoBo, Kacnuiickoe u Apanbckoe. TemMa MOps B NPOMU3BEICHUSX MHUPOBOM XYHAO0KECTBEHHOU
KYJIBTYPHI.

4. Atmocdepa. Iloroma. AtmMocdepa u ee cocraB. BeprukansHoe cTpoeHre atMocdepsl: Tporocdepa,
cTparocdepa, me3ochepa, Tepmocdepa, sxk3ochepa. CoctaB Boznyxa. O30HOBBIE ABIPHI U MAPHUKOBBIMA
s dexrt. [Toroga u kumar.

5. ArmocdepHoe napiienue. Berep. ATmocdepHoe napnenHue. KeccoHHas M BbICOTHas OOJE3Hb.

O3 S




[{ukinoHbl U aHTUIUKIOHBL. ATMochepHble QpoHTHL. BeTrpa M uxX BHUIBL IIKBal, cMepy, aHTHUIAccarT,
naccar, opus, heH, 6opa, CUPOKKO, MyCCOHBI, TA(yHBI, yparansl, cMmep4n, TopHano. [llkana bopopt
6. KonrpoJuabHas pabora: Meramup

CamocrosiTesbHasi padora:

1. Tanakrukm. OOmue cBemeHuss o ranaktukax. YepHeie apipbl. Kitaccupukanusi TamakTHK:
JJUIMNITUYECKHE, CIIUPAIIbHBIE, HEIIpaBUiIbHbIC, paguoranaktuku. Hama [Mamaktuka — Muteunsiit I1yTs.
KBazapsil.

2. 3Be3abl. Couanue. 3Be3nbl, uX poxzaeHue. CHEKTpalbHBI aHalW3 — OCHOBA MCCIIEN0BAaHUS
XMMHYECKOTO COCTaBa 3BE3/l. XapaKTEPUCTHKHU U Kiaccudukanus 3se3a. [Ipoucxoxaenne ConHIla u €ro
ctpoenue. CTpykTypa conHeuHoi atMmocdepbl. COTHEUHBIH BeTep.

3. Boabl okeaHoOB M MoOpeil. XUMHUYECKUI COCTaB MOPCKOM M OkeaHuudeckoul Bojabl. [Ipommiie. Jlen B
okeane. 'penniannus. Antapktuaa. JBuxenue Bog MupoBoro okeana. [IpunuBel u otiauBel. Mopckue
TeyeHus. Tunel Knumara.

4. Boabl cymu. Bonpl cymu u ux knaccuduxanus. Ponnuku. ['eiizepsl. MuHepanbHble BOJBI U UX
knaccudukanusa. [IpobGrema mpecHoit Bombl. O3epo baiikan. KapcroBeie siBienuss U oOpa3zoBaHHe
CTaJIAKTUTOB M CTaJarMUTOB. AHOMAaJIbHbIE CBOWCTBA BOJbI M UX 3HAYEHHE B IIPUPOJIE.

5. BaaxkHocTh Bo3ayxa. BnaxHocTs Bo3ayxa. Ilcuxpomerp m rurpomerp. Touka pocel. OGmnaka, ux
dbopmbl 1 pazmepsl. Tyman. Ocaaku u ux tumsl. Pagyra.

I'JIABA I1I. MAKPOMMUP

(10 knacc)

Tema 4. ’Kusnb,
NMPU3HAKHU
*KHBOT0 H X
OTHOCHTEJIbHOCT
b.

Coaep:xanue yueOHOro MaTepHaJia

1. OcHOBHBIE CBONMCTBA KHBOI0 OpPraHM3Ma: €JIMHCTBO XHMHYECKOTO COCTaBa, OOMEH BEIECTB,
CaMOBOCIIPOMU3BEJICHNE, HACJIEICTBEHHOCTh, W3MEHYMBOCTb, pAa3BUTHE M POCT, pPa3IpakKMMOCTh,
JUCKPETHOCTD U LIEJIOCTHOCTD, SJHEPrO3aBUCUMOCTb.

2. )KuBble CHCTeMbI KaK CaMOYNPAaBJISIOIIHECs, CAMOPEry/JIUpyoIIHecsi, CaMOOPraHUu3yoIHecs
CHCTEMBI.

Tpu Hauana TepmoguHaMuku. [loHsTre SHTpOIIMH.

3. Ilpoucxoxkaenue xu3HH Ha 3emue. OCHOBHBIE THUIIOTE3bl INPOMCXOXKIACHHS >KM3HM Ha 3eMile:
KpearoHn3M, TUIIOTe3a CaMOPON3BOIBHOIO 3apPOXKACHUS )KU3HU U3 HEXXHMBOTO, KOHIIETIIUS OMOreHesa,
TUIIOTE3a MaHCIIEPMUMU.

['unore3a MPOUCXOXKIEHUS JKU3HM MyTeM OMOXMMHMUYECKOH 3BoMIOIMH. J[MCKyccusi O BO3MOKHOCTH
CYyILLIECTBOBAHUS BHE3EMHBIX LIMBWIA3ALUN.
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HpaKaneCRne 3aHATHA:

1. XumMu4yecknii cocTaB KJeTKHM. XUMHMUYECKas OpraHu3alus KIETKM Ha aTOMHOM — 3JIEMEHTHOM
ypoBHE. MakpoaneMeHTbl. MukposneMeHTbl. MoJeKyIspHbli YPOBEHb XUMHUYECKOM OpraHu3aiuu
kineTku. 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 >KMBOTHBIX M pacTeHuil. OpraHHbli ypoBeHb. OpraHu3MEHHBI YpPOBEHD.
[TonmynsiOHHO-BUIOBOM ypoBeHb. buoreonenotnueckuii ypoBeHs. buoiienos. buocgepHslil ypoBeHb.

3. IIpokapuoThl U 3yKapuoThl. bakTepun n ux xinaccupukanus: mo ¢opme, Mo TUMY MUTAHUS, 110
OTHOIIIECHHUIO K Kucaopoay. OcoOeHHOCTH CTpOeHUsI OaKTepUil M UX KU3HEAeATebHOCTH. Poiib OakTepuii
B IPUpOJIe M KU3HU 4YenoBeka. [{nanoOakTepuu U OCOOEHHOCTH MX CTPOCHUS U >KU3HENEATEIHHOCTH.
Ponw nmano6axrepuii B npupoze. CTpoeHHue KIETKH 3YKapuoT.

4. Knerounas teopus. Ilpocreiimme. Bupycsol. Kinerounas teopus u ee nonoxxenus. [Ipocreitmue:
KT'YTUKOBBIE, PECHUYHbIE, aMe00HIHbIe. 3HAUE€HUE IPOCTENIINX B IPUPOJE U KU3HU YEJIOBEKA.

CamocrosiTesbHas padora:

1. MunepanbHble conu. OpraHnyecKue BeIecTBa KIETKH.
2. Bupycsel. CTpoeHHre 1 0COOEHHOCTH KHU3HEIEATeTbHOCTH BUPYCOB. BupycHble 3a00s1eBaHUS YeI0BeKa.
BUY u CITU/. I'puGs1. Ponbs rpuboB B pupoie U B XO35HUCTBE YEJIOBEKa.

Tema 5. OcHOBBI
IKOJIOTHH

Conep:xanue yueOHOro MaTepHaJia

1. Okojgornueckue cucrembl. [lonstne skocucrembl. buortomn. buonenos. buoreorenos. Otnuuwns
OuoreoneHo3a OT 3KocHCTeMbl. HecTraOunbHbIE M CTAOWIIBHBEIE SKOCUCTEMEI. THIIONIOTHS KUBBIX
OpPTaHU3MOB DKOCHUCTEMBI: MIPOYLIEHTHI, KOHCYMEHTHI, peAyleHThl. ABTOTpo(dbI. ['eTepoTpodsl. [TonsTHE
0 MUIIEBBIX IEMsX OnoreoneHosa. buonorudeckuii KpyroBOpoT BELIECTBA B MPUPO/IE.

2. Tlonsitue OMOJIOTHYECKOI IBOMIONUH. [[TUTETHHOCTh, HEOOpPATUMBIN XapakTep, HANPaBICHHOCTh
sBoMmolMK. OCHOBHBIE HAIpaBlICHUs 3BOJIOLMH. buonormdeckuit nporpecc. buonorunueckuii perpecc.
AHTPOIIOTEHE3 U €r0 3Tallbl.

IIpakTHyeckne 3aHATHA:
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1. IInmesBble menu. JKoJIOrus. JKogorndeckue ¢axropbl. [Iumesas nens. /[Ba OCHOBHBIX THIA
Tpopuyeckux Leneil — mnacTOMIHble M JeTpuTHble. [lumieBas ceTb. DKOJOTMYECKUE IHPaMMIBL.
[Tonstue 06 skomoruu. OCHOBHBIE TPOOIEMBI 3KOJIOTMU. DKOJIOTHYECKHE (DAaKTOpPBL: aOMOTHYECKHE,
OMOTHUYECKUE, AaHTPOIIOTEHHBIE.

2. JBosonuoHHas Teopus. [Ipeanoceuiku co3nanus 3BoatonnoHHo Teopun Y. lapBuHa. Jlornueckas
CTpyKTypa napBuHu3Ma. CHHTETHUYECKas TeopHs 3BOJIOIMH. MukposBomtonus. BumoobpasoBanue.
MaxkposBomonus. J[BIKyIHE CHIIBI 3BOJIIOLMHU: MYTALMOHHBIM IPOLECC, IMOMYJSALUOHHBIE BOJIHBI,
n3ossiyst. @opMbl €CTECTBEHHOTO 0TOOPA: CTAOMIN3UPYIOIUHI, ABYKYILNUN, AU3PYITUBHBIN.

CamocrosiTesbHas padora:

1. Buocdepa. buochepa u ee rpanunbl. Konnenmus spomonuu Ouochepsr B. M. Bepnaackoro.
Hoocdepa. Texnocepa. OcHOBHBIE MOAXOIBl B Yy4YEHMH O Ouocdepe: 3SHEpreTUYECKHH,
OMOreoXMMHUYECKni, HH(POPMAIIMOHHBIN, TPOCTPAHCTBEHHO-BPEMEHHOW, HOOC(HEpHBI, JKOIOTHYeCKHe
po0JIeMbl YEJIOBEUECTBA.

2. Oco0ennoctn kaumara Poccuu. 30Ha apKTHYeCKHX NYCTbIHb, TYHAP M JecotyHap. Kimmar
Poccun. Ilpupomno-knumarnueckue 30HbI Poccum. 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.
OneKTpoMarHuTHOE n3nydeHue. J[nuna BomHbl. YactoTta konebGanuii. [lkana 31eKTPOMarHUTHBIX BOJIH.
I'-JIydan, pEHITEHOBCKOE W3Iy4E€HUE, YIbTPa(UOJETOBOE W3IY4EHHE, BHUAUMOE  H3JIy4EHHE,
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. @otocunTe3. Krnaccudukamus pacTeHuii Ha
CBETOJTIOOMBBIE, TEHEMIOOMBBIE W TEeHEBBIHOCHHMBBIE. DoTOTpOonM3M. 3HaUeHHE CBETa JJISI OPUEHTAIUH
JKUBBIX CYLIECTB B IPOCTPAHCTBE. BUOMIOMUHECHEHIUSA U €€ POJIb B )KU3HU KUBOTHBIX.

CamocrosiTesibHas padora:
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1. OnrTuueckue cBoiicTBa cBera. J[BolicTBeHHas mnpupoaa cBera. POTOH. 3aKOHBI OTpPaKEHUS M
npesomiieHus: cBeta. OTHOCUTENBHBIN MOKa3aTelNlb MpesioMiieHus. PakTopbl, BIMAIOIINE HA NTOKA3aTelb
IpeOMIICHUS: IPUPOJA BEIIeCTBa, TEMIEpaTypa, JUIMHA BOJIHBI MaJaroniero u3iaydeHus. Pedpakromerp.
Hucnepcust, nudpakuus 1 uHTEpepeHLns cBeTa

Tema 7.
Temmneparypa

Conep:kaHue y4eOHOT0 MaTepuaJia

1. TennoBoe paBHoBecue. Temmneparypa. Bropoe Hauano tepmoanHamMuku. KoJu4ecTBO TEIUIOTHI.
Tennoemkocts. TemnoBoe paBHOBecHe. TepMOAMHAMHUYECKHE CUCTEMBbI TPEX THUIIOB: HU30JMPOBAHHBIE,
3aKPBITHIE U OTKPBITHIE.

TemnepaTypa Kak napameTp COCTOSIHUSI TEPMOJUHAMUYECKON CUCTEMBI.

IIpakTH4yeckue 3aHATHS:

1. Temnepatypa u npucnocod1eHHOCTD K Hell dKUBBIX OPraHU3MOB.

Tepmoperynsanus B KUBOU npupone. Temronpoaykuus U Temiooraada. MexaHu3mbl TEPMOPETYJISLHANA
KUBOTHBIX M pacteHuil. TemmnepaTypa Tena yenoBeka M ee (uznosnorndeckas poib. Kinaccuduxanuus
JKUBOTHBIX II0 TEMIIEPAaTYpHOMY pPEXHUMY HArOMOMOTEPMHBIE, MOWKWIOTEPMHBIE U TI'E€TEPOTEPMHBIE.
Knaccugukanuss opraHu3MoB 10 TeMIEpaTypHOMY HHTepBaly oOOWUTaHMs. AKKIMMaTH3aLHUs.
TemnepaTypHBIN peKUM.

CamocrosiTesibHas padoTa:

1. BHyTpeHHsIsI JHeprusi MaKpOCKONMYeCKOW cucTeMbl. TepMOIUHAMHKAa U €€ MPOTrHOCTUYECKOE
3HaueHue. BHyTpeHHSs HHEprus TEpMOAMHAMHUYECKOM cucTeMbl. llepBoe Hadano TepMOAMHAMHKH.
Tennonepenaua. TemmonpoBogHoCTh. KOHBEKIMA: ecTeCTBEHHas W INpPUHYAMUTENbHas. TemioBoe
U3ITyYEHUE.

Tema 8. Boxa

Coaep:xanue yueOHOro MaTepuaJia

1. Ctpoenue MmoJiekyJbl U (u3ndecKkue cBoiictBa Boabl. CTpoeHHE MOJIEKYJIbl BOAbl. Boma kak
pactBoputens. dusnueckue cBOIICTBa BOJIBI: aHOMajbHAas TeMIlepaTypHash 3aBUCUMOCTb IJIOTHOCTHU
BOJIbI; BBICOKOE IMOBEPXHOCTHOE HATSHKEHUE BOJIbl; aHOMAJIbHO BBICOKME 3HAYEHUS TEMIIEpPATyp KUIECHUS
U TIJIABJIEHMS BOJBI; BBICOKOE 3HAYEHHE TEIIOEMKOCTH BOJBI. 3HaUEHUE (PU3NUYECKUX CBOWCTB BOJIbI IS
PUPOJIBI.

IIpakTH4eckHe 3aHATHA:

1. Bona — a0uoruyeckuii pakTop B kM3HM pacreHmii. Ponbp Boabl B Ouocdepe: KosbiOenb
KU3HH, Cpela OOWTaHMs, YyYACTHUK OMOXMMHYECKHX IPOIECCOB, YYACTHUK CO3JAHHS OMOTEOIICHO30B,
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peryidarop KiuMara Ha IUiaHete. [Maposiv3 OpraHMYecKMX BEIIECTB B JKMBBIX OpraHuU3Max.
Knaccugukanusi pacTeHuil M0 OTHOIIEHUIO K KOJIMYECTBY BOABI B OKPYXKAIOWIEH cpene: ruaaTo(uThl,
ruapoduTel, THrpoPuUTHL, ME30(PHUTHI, KCEPODHUTHI.

2. XuMHu4Yeckne cBoiicTBa BoAbl. B3aumojeicTBUe BOALI ¢ MeTajjaaMu. B3auMoaeicTBrE BOABI C
okcunamu. ['maparanus. BzanmopeiictBue Boasl ¢ consimu. ['maponus. Paznoxenue Bozsl. [loHsTrue 06
aJIeKTpoin3e U (HOTOIH3E.

CamocrosiTesbHas padora:

1. PacrBopumoctb. pH kak moka3zare/ib cpelbl pacTBopa. PacTBOpMMOCTbh M €€ KOJIMYECTBEHHAs
XapaKTepUCTHKAa — KOIP(UIMEHT pacTBOPUMOCTH. MaccoBasi IIOJII PacTBOPSHHOI'O BEIECTBA B
pactBope. Boma kak amdonut. [lonstue pH pactBopa. 3nauenue pH B mpupone. 3Hauenus pH
(U3HOTOTUUECKHUX KUIKOCTEN YeIOBEKa B HOPME.

2. Daexktpoautnyeckass auccouuanusi. OCHOBHBIE TIOJNOXKEHHUS TEOPHH  AIEKTPOIUTUYECKOM
mucconuaruu  (TOM). DnekTponuTbl W HEINSKTpoauThl. Kitaccupukamuss WOHOB TIO Pa3IMIHBIM
OCHOBaHUSM. MexXaHU3Mbl TUCCOLUALMN 3JIEKTPOJIUTOB C Pa3HbIM TUIIOM XUMHUYECKOU cBsi3H. CTEneHb
ANEKTPOJIUTUYECKON AUCCOLUALINH.

Conu, kucnotsl U ocHoBaHMs B cBete TO/I.

Tema 9.
IK0JI0rH4ecKue
(hakTopsI

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. IlpucnocodbseHHOCTh pacTeHUI U )KUBOTHBIX K PA3INYHOMY
COJIEBOMY PEXKMMY. BiinsiHME cOIM HA OPraHu3M YeJIOBEKa.

2. MMouBa kak aOuormueckmii d¢akrop. [lonstTe o nouBe u kiaccupukauus mnous. [Ipouecc
NOoYBOOOpa3oBaHUs. 3HAUE€HUE IOYBBI B TPUPOAE U SKU3HM 4YeJOBEKa: cpela OOMTaHUS >KHUBBIX
OpraHU3MOB; YKOHOMHUYECKOE 3HAaUeHHE, 00J1a1aeT MII0I0POINEM, OKA3bIBAET CYLIECTBEHHOE BIUSHUE HA
COCTaB M CBOMcTBa Bcel ruzpocdepbl 3eMid, SBISETCS TNIaBHBIM PEryiIsiTOPOM COCTaBa aTMoc(epsl
3eMIH, BaXXKHEHIIHMI KOMIIOHEHT OMOreoIeHO03a.

3. buoputmsbl. Tunsl OuopuTMOB: (pu3HONOTHYECKHe U AKOJorHuecKue. [IpuMepbl pa3iInyHbIX 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.
O6men mHpopManMell Ha Pa3IMYHBIX YPOBHSIX OpraHM3alMU XU3HU. Peakuuu MaTpUYHOTO CHHTE3A.
®daronutos. Peduiexc. dtomorus.

2. buornueckue (akTopbl OKpyxkawueil cpeabl. buotnueckue ¢akropsl. buornueckue
B3aMMOOTHOIICHUSI MEXJy OpraHu3MaMU: KOHKYPEHIIMS, XWIIHHYECTBO, CHUMOHO3, Mapa3uTHU3M.
[TpuMepbl OMOTUYECKUX B3aMMOOTHOLICHUH B IPHPOJIE.

3. KourpoJsbHas padora: Makpomup

CamocrosiTesibHasi padora:

1. onsaTHsa npocTpancTBa u BpemeHu. [IpocTpancTBo u Bpems B Kiaccuueckoil MexaHuke HproToHa.
AbcomoTHoe  mpocTpaHcTBO.  OJIHOPOJHOCTH  HPOCTPaHCTBA.  M30TPONMHOCTH  IPOCTPAHCTBA.
WueprmanpHas cucreMa oTcyeTra W mepBblii 3akoH Hprorona. IIpeoOpasoBanus [anmies u mpuHIMIT
otHocutenbHocTU [Mamues. A6conmtotHoe Bpems. CrnenuanbHas Teopusi oTHocutenbHocTu (CTO). [IBa
noctynata CTO u oCHOBHBIE CIIEACTBUSA, BhITEKaroNIMe U3 HuX. O61mas teopust ornocutensHocT (OTO).
2. Undopmanus n 4esoBek. Bo3HUKHOBEHHE M pa3BUTHE HOCUTeNeH 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 MaTepHaJia

1. Buabl XUuMHMYeCKHUX CBsi3ell U THIbI KPHCTAINYECKUX pemeToK. [IpoToHHO-HEHTpOHHAs Teopus
ctpoenust aromHoro sgapa Jl. MBanmenko u B. TeiizenOepra. OnextpoHHass oOonouka. M3ortormsl.
CoBpeMEHHOE ONPENEIICHNE MTOHATHS «(XUMUYECKUH 2y1eMeHT». MloHHass xumMuueckas cBsi3b. Katnonsl u
aHuoHbl. Cxema 00pa3oBaHUsl MOHHOM CBS3U. VIOHHBIE KPUCTAJUIMUECKHUE PEIIETKU. XJIOPHUI HATpUs —
TUNIUYHBIA TPEJCTAaBUTENb COCIMHEHUH C HOHHBIM THUIIOM CBs3M. KoBaneHTHas CBSi3b Kak CBA3b,
BO3HUKAOIIAss 3a c4eT oOpa3oBaHUS OOIMIMX DJIEKTPOHHBIX Nap. ATOMHBIE U MOJIEKYJSIPHBIE
KPUCTAITIMYECKHE pPELIETKH. MeTalnnueckas XMMHUYECKas CBSI3b U METAUNINYECKUE KPUCTAIMYECKHE
pelIeTKH

2. ¥Yraesonopoabl. Teopusi crpoennsi opranndeckux coequHenuii A. M. byraeposa. IIpuponnsiit
ra3, ero COCTaB U HalpaBJeHMs UCIOJIb30BaHUS B KAUYECTBE TOIUIMBA U XUMHUYECKOTO Chipbsi. KonBepcus
metaHa. CHHTE3-Ta3 U €ro UCIOIb30BaHUE IS MOJIyUYEHHUS] CHHTETUYECKOro OEH3MHA U METaHOJIa.
[IpenenbHbIE U HETIPEAETbHBIE YTIIeBOA0POAbl. KauecTBeHHBIE peakiuu Ha KPaTHYIO CBS3b.
Oco0eHHOCTH COCTaBa, CTPOCHUS M CBOMCTB OPraHN4YeCcKUX coelnHeHUH. OCHOBHBIE MOJIOKEHUS

Teopuu XxuMuueckoro crpoeHust A. bytiepona, @. Kekyrne, A. Kymepa.
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3. Cmecn, ux cocrap. [IoHsTHE O CMECH KAaK CUCTEME, COCTOALIEH U3 PA3INYHBIX XMMUYECKHX BEIIECTB.
Knaccugukarus cMeceil o BU3yanbHbIM MIPU3HAKAM U 110 arperaTHoMy cocTosiHuio. Co-

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

4. XuMu4yeckue peakumu U X kjaaccupukanusi. XuMUYECKUE peaklUy WIK XUMUUECKUE SBJICHUS, UX
OoTAMuus OT (U3NYECKUX sBiIeHUH. Peakunm 0e3 M3MEHEHHMs COCTaBa BELIECTB: AJIOTPONM3ALMU U
uzoMepu3anuy. Peakuuu, uaymue ¢ M3MEHEHUEM 4HCiIa U COCTaBa BELIECTB: COCAMHEHUS, PA3JI0KEHUS,
3aMelneHusi, oOMeHa. Peakuuu, mpoTrekaromye C BBbIJCICHHUEM WM IOIJIOLIEHUEM TEIUIOTHI: 3K30- U
3HJIOTepMHUYECKHe. Jpyrne mnpu3Haku KiacCH(PUKAUK XUMHUYECKHX PpEakIUii Ha TpHUMEpe CHUHTE3a
okcuzma cepbl (VI): u3MeHeHuEe CTeneHed OKHUCIEHHUs JJIEMEHTOB, O00pa3ylolluX BeIlecTBa,
UCIIOJIb30BaHUE KaTaIU3aTopa, 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, aBUallUi U KOCMOHABTHKE, CEJIbCKOM XO03sICTBE, OXpaHEe OKpY Karollel cpebl,

ONTHUKE. YTIIEpOJHbIE HAHOTPYOKH M 00JIaCTH UX IPUMEHEHMUSI.

HpaKaneCRue 3aHATHUA:

1. Ilepuonuueckuii 3akon JI. U. MenaeneeBa uW cTpoeHHe artoma. [IpeanochIKM OTKPBITHS
NEepPUOANYECKOro 3aKoHa. [lepBble MONBITKY KiIacCU(PUKAUU XUMUYECKUX 3JI€MEHTOB. [leproanuHocTh B
U3MEHEHNU CBOWCTB XMMMUYECKHX DJJIEMEHTOB M HX coeAuHeHud. Ilepmonnyeckuil 3akoH B
dbopmynupoBke J[. M. MenneneeBa. CoBpeMeHHbIE MPEJICTABICHUS O MPUYMHAX TEPHOIUYECKOTO
U3MEHEHHUS CBOWCTB XUMHUECKHX OJJIEMEHTOB M uX coefuHeHuil. CoBpeMeHHas (opMyIUpOBKa
Ilepnonnueckoro 3akona. [lepmoanueckas cucrtemMa xumudeckux snemeHToB Jl. M. MenneneeBa kak
rpadudeckoe oToOpaxxeHue nepuoandeckoro 3akona. CTpykrypa nepuoanyeckon tadbmuisl. Ilepuoast n
TPYHIIBL.

2. BemectBa m ux kiaaccuukanus. IIpoctbie (MeTaulbl M HEMETalIbl) M CJIOXHBIE BELIECTBa
(OKCcHIBI, KUCIIOTBI, OCHOBaHUS, COJIM). AJIJIOTPONHUs Kak NMPUYMHA MHOTOOOpa3usi MPOCTBHIX BEIECTB.
Heopranuueckne 1 OpraHn4eCKUe COEIMHEHMS.

3. Hoaumepsl. OCHOBHBIEC MOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp, IOJIUMED,
JJIEMEHTApHOE 3BEHO, CTeneHb noiuMepu3anuu. CrnocoObl TOJIY4YEeHUs MOJUMEPOB: PpEaKIUH
MOJIMMEpHU3AMUK  MOJIMKOHJAeHCcauuu. buononumepsl u ux Ouosiornyeckass poisb. Ilmactmaccsl.
Tepmorutactel U peakTorutacTsl. IlpeacraButenu ractMace W 0o0JacTh UMX HpUMEHeHHs. BoiokHa.
[IpuponHbie UM XuUMHYecKHe BoJIOKHA. llpencraBurtenu BOJIOKOH M 00JacTM UX NPUMEHEHUS.
Heoprannueckue nmoimMepsl Kak BEIECTBA aTOMHOM CTPYKTYPBI.

4. Cxopoctb XuMHYecKOil peakuuu. [loHATHE O CKOPOCTHM XUMHUYECKOW peakiuu. ['oMOTeHHble U
TETEPOre€HHbIE pPEaKLUMU. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pEaklUUu OT NPUPOJIbl PEearpyrolIMx
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BEIIECTB, X KOHIIEHTpAIMH. 3aBUCUMOCTh CKOPOCTH peakiuu oT Temneparypsl. IlpaBuno Baut-I'odda.
3aBUCHUMOCTbh CKOPOCTH PEAKLMU OT IUIOIIA U COIPUKOCHOBEHHUS BELIECTB U HAJIMUUS KaTaau3aTopa.

5. OxkucIuTEeNbHO-BOCCTAHOBUTEIbHBbIE peakuuu (OBP). Dnekrtponus. CrteneHb OKUCICHUS U €€
onpexaenenue no ¢popmyie coenunenus. [lousrue 06 OBP. OkucnuTelb 1 BOCCTAaHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE. DJIEKTPOJIN3 PACILIIaBOB U PACTBOPOB HA MPUMEPE XJIOPUAA HATPHUSL.
DNEKTPOIUTHUECKOE MOTYUeHHE aTtoMUuHus. [IpakTuueckoe NpuMeHEHUE AIEKTPOIIN3a.
["anpBaHOMIIACTHKA U TaJIbBAaHOCTETHS.

KonTpoubsHnas pabora: Muxkpomup

CamocrosiTesibHas padora:

1. 3nayenue Ilepuoaguyeckoro 3akona u Ilepmoauyeckoii cucreMbl XumMmuyeckux 3jaemenToB /1. U.
MenpaesieeBa 1 (popMUPOBAHHMA €CTECTBEHHOHAYYHOM KapTHMHbI MHpa. lIpornoctuueckas cuna u
3Hau€HUE MEPUOJNYECKOr0 3aKOHA M MEpPUOJUYECKON cucTeMbl. 3HaueHue llepuoanueckoro 3akoHa u
ITepuognueckoit cuctembl xumuueckux osnemeHToB JI. WM. MeHnpneneeBa [uisi pa3BUTHS HayKH H
NOHMMAHUS XUMHUYECKON KapTUHbBI MUpA.

2. buaaropoanble raspl. biiaropogHele raspl, NIpU4MHA UX CYHIECTBOBAHHS B aTOMapHOM COCTOSIHUU.
[TpumeneHue 6J1aropoIHbIX Ta30B.

3. Heptb m ee mnepepadorka. Hedrth, ee cocraB, ¢uznueckue CBOWCTBA U IPOUCXOXKICHUE.
DKOJIOTHYECKHE MOCIEICTBUS pa3nuBa HePTU U criocoObl 60pHObI ¢ HUMHU. [lonmyTHBIN HEPTAHOM ra3, ero
cocrta. [Iporneccsl nepepaboTku HeTU: pekTuduUKausa U KpeKUHr. [IpoayKThl nepepaboTku HEPTH U UX
HCITOJIb30BaHUE.

4. JIucnepcHsble cuctembl. [lonsTie o aucnepcHoi cucreme. Kinaccudukarus qUCTIEpCHBIX CUCTEM IO
pa3zMepam ucnepcHoi (a3bl U arperaTHOMY COCTOSIHUIO TUCIIEPCUOHHON Cpe/ibl U AUCTIEPCHON (ha3bl.
3HAUEHUE IUCHEPCHBIX CUCTEM B MPHUPOJE, MPOMBIIUIEHHOCTH W IIOBCEJHEBHOM JXWU3HU 4YEJIOBEKA.
['pyOonucnepcHble cucTeMbI U UX Kinaccudukanus. [[pumeHeHe 3TuX CUCTEM B TEXHUKE U OBITY.
ToHkoaucnepcHBbIE CUCTEMBI, UX Kiaccupukanus. dusnueckue CcBOHMCTBAa ra3000pa3HbIX (MpomaH-
OyTaHOBasi CMECh B 3aXKUTAJNKe), XUAKUX(OEH3WH) W TBepAbIX (mMapaduH) alKkaHOB: arperatHoe
COCTOSIHUE, PAacTBOPUMOCTh B Boje. l'opeHue mnpomaH-OyTaHoBoW cMmecu (3axuranka). OTHoOIIEHHE
MpeJlebHBIX U HENPEIeNIbHbBIX YTIEBOIOPOAOB K PACTBOPY MepMaHraHaTa Kajius 1 OpoMHOM BOJe.
Ob6pa3zoBaHue He(TSIHON IUIGHKH HA MOBEPXHOCTH BOJbl. OOHapyXKeHHE HENpeleNbHbIX COCTUHEHUN B
Kuakux HeTenpoaykTax. [lomydenne mmactuaeckoit cepol. [lomyuenue 6enoro docdopa. [lomyduenue
JUCTUTUPOBAHHOM BOJIbl. OOpa3siibl pa3IMyHBIX IUCHEPCHBIX CHCTEM: IMYJIbCUH, CYCIIEH3HH, a3pO30JIH,
renu u 3onu. [lonyuenue kosutouaHoro pacrBopa u3 xjiopuna sxenesa (I1I). Koarynauus nomydeHHoro
pactBopa. Dpdext Tunmans.
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5. XuMHYecKHe HMCTOYHHKH TOKA. ['ampBaHMYeCKHE 3JIEMEHTBHl Ha IpUMepe dieMeHTa JlaHuamsa—
Sxo0u, UX YyCTpPONCTBO W NPUHIUI JAECUCTBUA. Y CTPOICTBO OaTapelkyu Ha NPUMEPE CYXOro ILIEI0YHOIO
3JIEMEHTA. Y CTPOMCTBO CBUHIIOBOIO aKKyMYyJIsTOpa. I'anbBaHn3anus u anekrpodopes.

6. Hanouactuubl. Xapakrepuctuka HaHodacTull. [Ipupoansie HaHouacTulbl. HaHowacTuib! B kocMoce,
atMocdepe, ruapochepe, bmocdepe.

7. HanoyacTHllbl B TeXHHKe W TexHoJIOrusix. KoHcTpynpoBanue HaHoMarepuanoB. OCHOBHbIE
CrocoObl TOJY4YEHHUS HAHOYACTHUIl! «CBEPXY BHHU3» M «CHHU3Y BBEpX». MOJEKYISApHBIH CHHTE3 H
camocbopka. Hanockonudeckoe BoIpalIBaHUE KPUCTAIIIOB U OJTMMEPH3AIIHSL.

Tema 11.
Yes0BeKk U ero
310POBbe

Conep:kaHue y4eOHOT0 MaTepHuaJia

1. CucremaTnyeckoe moJio’KeHUe 4YeiOBeKa B MHUPe KMBOTHBIX. bronornyeckas kiaccupukanus
yertoBeka. [IpsMOXokIeHne U ero BIMsSHHUE Ha CKeJeT YenoBeKa. Pyka — opran u mpoayKT Tpy/a.
Pa3sutne ucpelria W TOJIOBHOIO MO3ra 4YeCJIOBCKaA. HepBaﬂ U BTOpasd CUTHAJIbHBIC CHUCTCMBI.
BbuocoumnansHas npupo/ia 4eaoBeKa.

2. T'eHeTuka 4ejioBeKa W MeTOAbl ee U3ydeHuss. OCHOBHBIC MOHATHS T€HETHKH: HACIEICTBEHHOCTD,
U3MEHYHBOCTB, T€H, XPOMOCOMBI, MyTallMH, T€HOM, T€HOTHII, ()EHOTHUII, JOMHUHUPYIOIIIE U PELIECCUBHBIC
npu3Haku. ['eHoM uenoBeka u ero pacmupposka. [IpakTudeckoe 3HaYeHNE U3yUEHHSI TEHOMA YeJIOBEKa.
Meroapl W3ydeHHs TCHETHKH 4eJlIOBeKa: TeHEeaJOrn4ecKuid, OJM3HELOBbIH, NIUTOr€HETUYECKHUIL.
['eneTnueckue 3a00J€BaHMS YETOBEKA.

3. ®usnka yenoseka. CkeneT ¢ TOUYKH 3peHUs (GU3NUECKOT0o MOHATH O pbraare. KpoBooOpaiieHue B
CBETE TUAPOJAMHAMUKHU: MYyJIbC, KpoBsHOE naBieHue. uddy3us kak ocHoBa (OpMUPOBaHUS TEPBUUHOMN
U BTOPUYHOW MOYM B MOYKaX, a TaK)Ke ra3000MeHa B TKAHAX M JIETKUX. TepMOperyisiius ¢ NOMOILBIO
KOXH IIYTEM TCIUIONPOBOJHOCTH, KOHBCKIIMU, M3JIYUCHUSA W HCIAPCHHA BOIBI. BHCKTPOJII/IHaMI/ILIeCKaﬂ
IpUpOJia Nepeadyn HEPBHBIX UMIYNIbCOB. OnTHYeckas cucTeMa 3peHHs. AKyCTHYecKasi CUCTeMa ciyXa U
roJIoco00pa3oBaHue.

IlpakTHYeckHe 3aHATHIA:

1. Xumus yesioBeka. XMMHUECKUN COCTaB TeJla YEJIOBEKA: 3JEMEHTHI U BELIECTBA, UX KiIaccuuKaius
U 3HavyeHue. Bona, ee pyHnkuuu. Bonublil 6anaHc B opraHu3zMe 4eaoBeka. MUHepaIbHbIE BEIIECTBA M X
poJib B KM3HENEATEIBHOCTH OpraHM3Ma uYelloBeKa. 3a00JIeBaHUs, CBS3aHHBIE C HEIOCTaTKOM WIIU
U30BITKOM HEKOTOPBIX XHUMHMYECKHX OJJIEMEHTOB B oOpraHum3Mme denoBeka. CyToyHas MOTpeOHOCTH
yelloBeKa B BUTAaMUHAX W MX OCHOBHble (yHkumu. Knaccudukanus utamuHoB. BomopactBopumbie
BUTaMUHBI Ha ipuMepe BuTaMuHa C. XKupopacTBoprMble BUTAMUHBI HA IPUMEPE BUTaMUHA A.

2. Topmonbl. HepBHas u TymopanbHas pEryJsLUM TPOLECCOB >KU3HENEATENIbHOCTH OpraHu3Ma.
['opMOHBI Kak MPOJYKTHI, BbIpaOaThIBa€Mble JKele3aMu BHYTpeHHel cekpeunu. Kiaccuduxkanus
TOPMOHOB I10 JK€JI€3aM, KOTOpPbIE UX IMPOIYLMPYIOT, M IO XMMUYECKON npupoje. CBoiicTBa TOPMOHOB.

18




WucynuH Kak TOPMOH O€NKOBOW MNPHUPOAbL. AJpEeHaIHH Kak TOPMOH aMHUHOKHUCIOTHOW MPHPOJBI.
CreponiHble TOPMOHBI Ha IPUMEpE MOJIOBBIX. [ Hrep- u rTuno@yHKIMS jKelie3 BHYTPEHHEH CEKpEIHH.

CamocrosiTesbHasi padora:

1. Buramunsl. MlcTopus OTKpBITHS BUTAMUHOB. BUTaMHHBI Kak OMOJIOTHYECKU aKTHBHBIE

BellecTBa. boyie3HH, BbI3BaHHBbIE HEAOCTATKOM MM  M30BITKOM BHUTAMHHOB: aBUTAaMHHO3BI,
TUIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3BI.

2. JlekapcrBa. KpaTkue cBeieHUs 0 3apOKACHUU U Pa3BUTUN (HapMaKOJIOTUH. 2
Knaccugukamusi 1eKapcTBEHHBIX CpPEACTB [0 arperaTHOMY COCTOSIHHIO: >KHIKHE, TBEpAble, MATKHUE.
Anxanounpl. Bakuunbel.  XuMuoTepaneBTHUecKHe —mpenapaTrsl. AHTUOMOTHKM. Hapkoruueckue
npenapatsl. Hapkomanus u ee mnocneactBus. ONTUMAIbHBIA PEXUM INPUMEHEHHS JIEKAPCTBEHHBIX
IpenaparoB. 2
3. 3nopoBblil 00pa3 xu3HU. Pusznueckue 370poBbe U €ro kpurepuu. [lcuxuueckoe 370poBbE U €rO
Kputepuu. HpaBCTBEHHOE 3/10pOBbE M €r0 KpUTepUu. TpU OCHOBHBIE COCTABIISIOIINE 30pPOBOro 00pasa
KU3HH: PEKUM JIHS, PAaBIIILHOE TUTaHUE, (PU3nUYecKast aKTUBHOCTD M 3aHATHE CITIOPTOM. 2
4. daxkToppl, BJIMAKIIHE Ha 3J0pPOBbe 4YeJOBEeKa: OKpYyXawolas cpena, MNpoduiakTuyecKas
BaKIIMHALIMSA, CTPECChl, BPEAHbIC MPUBBIYKK. AJIKOIOJIM3M M €ro mnocienctsus. Hapkomanusa u ee
[IOCJIEACTBUS. 2
S. ®u3uka Ha ciayxde 310pOBbs Yej0BeKa. AHTPOIIOMETPUS: HM3MEpPEHUE JIMHBI U MaccChl Tena,
CIIUPOMETPUS M JKU3HEHHAs €MKOCTb JIETKMX. TeluioBele M3MepeHMsl W Temorepanus. V3mepenue
apTepHaJIbHOTO JaBJIeHUs. | MIEpTOHUS ¥ TUIIOTOHMS. Y IbTPa3ByKOBasl JUArHOCTHKA U T€parusl.
Onexrporepanus. JlazepHas Tepanus. MarHUTHBIA PE30HAHC U PEHTIeHOAMAarHocTuka. diroopo- 2
rpadust. Tomorpadus.

IIpome:kyTouHasi arTecTaunusi B popme 3ayera | 180

Jlis XapakTepUCTUKH YPOBHS OCBOCHMS yueOHOT0 MaTepualla UCIOJIb3YIOTCs Ccielylolue 0003HaueHus:
1. — 03HaKOMHUTENBbHBIN (Y3HaBaHUE PaHEE U3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2. — penpoaYKTUBHBIN (BBIIOIHEHHE AEATEIBHOCTH 110 00pasily, MHCTPYKLUU WU 110/ PYKOBOJICTBOM);
3. — MPOIYKTUBHBIN (TJIAHUPOBAHKE U CAMOCTOSITEIIbHOE BBIMIOJHEHHE JIEATEIbHOCTH, pellieHne MpoOIeMHBIX 3a1a4)




3. YCJIOBUs PEAJIM3ALIMU ITPOI'PAMMBbI OBIIIEOBPA3OBATEJBLHON
YYEBHOHU 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
peajqmn3anuu o01eo0pa3oBaTeJbHON JUCHUNIMHBI

Peanuzanus o6meoOpa3oBaTenbHON yueOHOM TUCIMIUIMHBI OCYIIECTBIAECTCS B Y4eOHOM
kabuHere Oe3omacHOCTH Ku3HeaesTenbHocTn Ned11. (423806, Pecnybmmka 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 ais Ousneca -
Cranpaptueiii 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 ofecnevYeHue IMPOrpaMMbl
0o01eo0pa3oBaTeIbHOM Y4eOHOM 1M CHUIITHHBI

OcHoBHas yuyeOHast auTeparypa

1. EcrectBo3HaHue. 10 xnacc: OnekrponHas  ¢opma  yueOHHMKA  JIs
o01mieo0pa3oBaTeNIbHBIX OpraHu3anuii: 6a3oBbiii ypoens/ [M. FO. Anekcammna u ap.]; mon
penakuueit U. 0. Anekcammnoi. - 6-e usn., nmepepad. — Mocksa : IIpocsemenue, 2019. - 272
c.: uil. - (Cepus "Jlabupunt")  rpud

2. EcrectBo3HaHue. 11 KJIacc.: OnekTpoHHas  Qopma  y4yeOHMKA  JUId
o0mieo0pa3oBaTenbHBIX oOpraHuzanuii: 0a3oBbiii  ypoBens/ [U. HO. Anekcammua, K. B.
lNanmaktonos, A. B. Jlsanues, M. A. lllatanos]; nox penakmueit M. 0. Anekcamunoii. - 6-¢
u31., nepepad. — Mockaa : IIpocsemenue, 2019. - 255 c. : un. - (Cepus "JIabupunt") rpud

JlononnurenpHas yueOHas IuTeparypa

1. Bamsguckuii, C. W.EcrecTBo3HaHue : Yy4eOHUK U TPAKTHUKYM JUISI CPEIHETO
npodeccuonansHoro obpazoanus / C. M. Bansuckuii. — MockBa : M3garensctBo FOpaiit,
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 nepuogudeckoii 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. — TekcT : HeMOCPEACTBEHHBIN.
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https://biblio-online.ru/bcode/433393

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. AxkTyanbHble HaydHble HCCIEOBAaHMS B  COBPEMEHHOM  MHUpPE:  Hay4yHO-
UHGOPMALIMOHHBIN )KypHaIL — YKpanHa: OOuiecTBeHHas opranu3zanus "MHCTUTYT COMATbHON
tpanchopmarmu" — u3gaercs ¢ 2015 roga — 12 BeimyckoB B rog - — ESSN 2524-0986 — Tekcr :
AJIEKTPOHHBIN // bazbl JTAHHBIX elibrary [caiit]. — URL:
https://elibrary.ru/contents.asp?titleid=58411 /—  Pexum  pmoctyma: uisi  aBTOPH3UP.
II0JIb30BAaTENEH.

2. AxryanbHble NpoOJeMbl TyMaHUTAPHBIX M  €CTECTBEHHBIX HayK: Hay4HO-
UHPOPMALMOHHBIDKYpHA. — MockBa: HayuyHo-WH(pOPMALMOHHBIA H31aTENbCKANA LEHTP U
pelnakuus KypHana AKTyallbHbIe TPOOJIEeMbl T'YMaHUTAPHBIX M €CTECTBEHHBIX HAYK — M3/1aeTCsl C
2005 roga — 12 BemyckoB B rox - 151 ¢. — ESSN 2073-0071 — TekcT : anexTpoHHbIH // ba3sr
nanHbix elibrary [caiit]. — URL: https://elibrary.ru/contents.asp?titleid=28238 /— Pexum
JocTyna: Jiisl aBTOPU3UP. M0JIb30BATENEH.

3. buonorus B mkoje: Hay4HO-MeToaudeckuil xypHan. — MockBa: OOO "IlIkonbHas
ITpecca" — uzmaercs ¢ 1927 rona — 8 BoimyckoB B rog - 80 c. — ESSN 0320-9660 — Tekcr :

3JIEKTPOHHBIN /l ba3zbl JTAaHHBIX East View [caitT]. — URL:
https://dlib.eastview.com/browse/publication/92107  — Pexum poctyna: naias aBTOPHU3UD.
nllonp3oBarenen.

4. Hayka ¥ XU3Hb: HAyYHO-METOJIWYECKUU XypHal. — MockBa: Pemakuus xyphHana
"Hayka u xu3np" — uznaercsa ¢ 2009 roga — 12 BeinmyckoB B roxa - 144 c. — ESSN 0028-1263 —

Texct : onexktpoHHbli // bBa3el  nmamHeix  East  View  [caiit]. — URL:
https://dlib.eastview.com/browse/publication/8287 — PexuMm pocryna: 1 aBTOpU3HP.
IIOJIB30BAaTENEH.

5. YuuTensckasg rasera: Hay4yHO-METOOUYECKUMH KypHal. — Mocksa: Penakuus
"Vuutennbckoit razersl” — uzmaercs ¢ 2005 roma — 52 Beimycka B roq - 24 ¢. — ESSN 0233-4488
— Teker : onektponHsld // ba3el nmamueix East  View [caiit]. — URL:
http://dlib.eastview.com/browse/publication/6205/—  Pexum  noctyma: njias  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 moprama 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/
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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 €CTECTBEHHBIX HAayK, YYBCTBO TOPJIOCTH 3a
POCCHICKHE €CTECTBEHHbIE HAYKH

FOTOBHOCTb K MIPOJOJKEHUIO o0pa3zoBaHwMs, TIpoMeKyTOUHAs ATTeCTALHS:
MOBBIIICHUIO KBaJIM(DUKALIUH B U30paHHON | 3a4er

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 (PU3UKHU, XUMUHU, OUOJIOTHH JIJIS
MIOBBIIIEHAS COOCTBEHHOTO HUHTEIICKTYaTbHOTO
pa3BUTHS B BBIOpaHHOM poheCcCHOHATILHOM
e TEILHOCTH

yYMEHUE MPOAHAIM3UPOBATh TEXHOTECHHBIE MOCIEACTBUS
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 MO3HABaTEILHOMN
ACATCIIBHOCTBIO, MPOBOJUTDH CaMOOLCHKY  YPOBH:A
COOCTBEHHOT'O HWHTCJIJICKTYAJIbHOT'O Pa3BUTHUSA

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

METanpeaMeTHbIC

OBJIAJICHNE YMECHHUAMH W HaBbIKaMU Pa3JIMYHBIX BUIO0B TeKYI]_[I/Iﬁ KOHTPOJIb YCIIEBAECMOCTH:
MMO3HaBaTEIILHON OCATCIBHOCTU IJIsI U3YYCHUA PA3HBIX | YVCeTHBIN OIIpocC,
CTOPOH OKPYXKaromero €CTCCTBEHHOI'0 MUpa Pe(l)epaT,

IpUMEHEHHE OCHOBHBIX METOIOB no3manns | KOHTPOJIBHBIC paboTHI

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

HpOMe)KyTO‘{HaH aTTeCTanus:
3a4€T
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YMEHUE ONpPENeNsATh IeTW W 3aJaud JIeATeITbHOCTH,
BEIOMpATh CPEACTBA JUIS UX TOCTHIKECHUS HA MPAKTUKE

YMEHUE HCMOJb30BaTh pa3IU4YHble HCTOYHUKH JUIsS
MOJIyYeHUs €CTECTBEHHOHAy4yHOW uH(pOpMaluuu U
OIICHUBAaTh €€ JIOCTOBEPHOCTh [JIsl  JOCTHXKEHUS
MOCTaBJICHHBIX 1IeNIeH U 3a/1a4

NnpeaAMeETHLIC

c(OPMUPOBAHHOCTh ~TPEJCTABICHUNA O IICIIOCTHON
COBPEMEHHOM €eCTECTBEHHOHAay4yHOW KapTUHE MHpa,
IpUpoae  Kak  €QMHOM  LEJIOCTHOM  CHUCTEME,
B3aMMOCBS3M  4YEJIOBEKa, NPUPOJIBI M  OOIECTBa,
IPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTabax Beenennoit

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

c(hopMUPOBAHHOCTH YMEHUS MIPUMEHSTH
€CTECTBEHHOHAYYHBIC  3HaHMSA U1 OOBSCHEHUS
OKpYyZKaromux ﬂBJ’ICHHfI, COXpPAaHCHUA 300pOBbA,
obecrieueHuss ~ 0E30IACHOCTH  KH3HEICATEILHOCTH,
OEepeXHOr0 OTHOIIEHUS K MPUPOJE, PALKUOHAIBHOIO
HPUPOJIONIONB30BAHMS, @ TaKXKe BBIIOJHEHHUS POJIH
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 aIlapaTOM €CTECTBEHHBIX
HayK, IMO3BOJISIIOIIMM I103HAaBaTh MHUp, y4acTBOBAaTh B
JUCKYCCHSIX II0 €CTECTBEHHOHAyYHBIM  BOIIPOCaM,
MCIIOJIb30BaTh PA3JINYHbIE UCTOYHUKN MHPOPMALIUH JIJIS
HNOJArOTOBKM  COOCTBEHHBIX  pabOT,  KPUTUYECKU
OTHOCUTBhCS K coobmenussMm CMMU, coxpepxamum

HaY4YHYI0 MH(OpMaIuo

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/ISIMI/I OIICHOK "
CBSI3b  KPUTEPHEB C  OINPEIEICHHOW  CUCTEMOU
IeHHOCTEeH

Tekyiuii KOHTPOJIb YCIIEBAEMOCTH:

YcrHblii onpoc,
Pedepar,
KonTponbHbie paboThl

HpOMe)KYTO‘IHaH aTTCCTalyA:
3a4CT
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