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Pabouas nmporpamma oGmieodpazoBarenbHoit yuebnoit qucunmummasl ECTECTBO3HAHUE

Pabouass mporpamma paspaborana Ha ocHoBe TpeOoBanmii PI'OC cpemHero oOmiero oOpa3oOBaHUS,
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cpeaHero npogeccHoHalbHOr0 00pa3zoBaHus (MUCbMO JlemapramMeHTa TOCyJapCTBEHHOH IOJIMTUKU B
chepe moaroroBku padoumx kaapoB u IO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259 ¢
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1. MMACIIOPT PABOYEM ITPOTPAMMBI OBIIEOBPA3OBATEJILHON
YYEBHOU JUCIHUATIJIMHBI ECTECTBO3HAHUE

1.1. O6aacTp npUMeHEeHNs POrPaMMbl
[Tporpamma o0mieoOpazoBaTenbHON yU4eOHON NUCHUIUIMHBI MpeaHa3HAUYCHA Il O0yUeHUs

B MpodeccrnoHANbHBIX 00pa30BaTENbHBIX OpraHU3aIUsaX, PEATU3YIONUX 00pa30BaTEIbHYIO
nporpaMMy cpemaHero (IOJIHOTO) o0Imiero o0pa3oBaHUS B TPEEIax OCBOSHHUS MPOTPaMMBI
noaroToBku crenuanuctoB cpeaHero 3peHa (IITICC3) mo crnenmanbHOCTH Ha 0a3e OCHOBHOTO
obuiero o6pasoBanus. Pabouas mporpamma cocTaBjieHa Ha OCHOBE MPHUMEPHOI MporpamMmsl IO
muciuminie  EctecTBo3HaHume, ¢ yd4eToM — T'yMaHUTapHOro  Opoduias — MOJy4yaeMoro
npodeccuonanbHOro oopaszoBanus B cooTBercTBHH ¢ PI'OC CIIO mo cnernumansHocTH 49.02.01
®uznyeckas KyiabTypa, YKpyliHeHHas rpynna crneunaiabHoctedt 49.00.00 dusnueckas KyabTypa U
CIIOPT.

1.2. Mecto o0meodpa3oBare/ibHOM y4eOHOMH JUCHUILUIUHBI B CTPYKTYpe IPOrpaMMbl
MOATOTOBKH CHEIAATNCTOB CPETHETr0 3BeHA

Oo6meoOpa3oBaTenbHas y4eOHass ITUCIUIUIMHA EcTecTBO3HAHWE SBISACTCS YYCOHBIM
npeaMeToM oosi3aTenbHOM npeameTHol obnactu EctectBennsie Hayku PI'OC cpennero olmiero
obpazoBanusi. OOmeoOpa3oBaTenbHas y4deOHas AuCHUIUIMHA EcTecTBOo3HaHue u3ydaeTcss B
oOmieoOpazoBarenbHoM 1ukie y4yebnoro tutana IIIICC3 Ha 06a3e OCHOBHOrO 0O0IIEro
o0Opa3oBaHHUs C MOJYYCHHEM CpEIHEro oO0mero oOpa3oBaHUS, SBISETCS AUCIMILIUMHOW I10
BBIOOPY U3 0053aTEIbHBIX MPEAMETHBIX 00JIaCTEH.

1.3. Lean u 3aaa4n 06111e00pa3oBaTeIbHON y4eOHOM AUCHMILINHBI — TPeOOBaHUS K
pe3yJibTaTaM O0CBOeHHUsI 00111e00pa30BaTeIbHOI y4eOHOM AU CUUIIIMHBI

OcBoenne coaepxanusi o0uieoopa3zoBarenbHO yueOHoM nuciumianebl EcrecTBO3HAaHME
o0OecnieunBaeT JOCTUKEHHE 00YUarOIIUMHUCA CIEAYIOIINX PE3YIbTaTOB:

JIUYHOCMHBIX:

— YCTOMUUBBII HMHTEpEC K HCTOPUM U JOCTHKEHHSIM B O0JAacTH €CTECTBEHHBIX HayK,
4YBCTBO T'OPJIOCTH 32 POCCUNCKHE ECTECTBEHHBIE HAYKH;

— FOTOBHOCTh K IIPOJODKEHHIO 00pa30BaHMsl, OBBIICHUIO KBaTM(UKAUK B U30paHHON
npodecCHOHATIBLHOM 1eATETbHOCTH C UCTIOIb30BaHUEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIETEHIIMH B 0OJIACTH €CTECTBEHHBIX HayK
JUIs 4eJloBeKa W OOIIecTBa, YMEHHE HCIIOJIb30BaTh TEXHOJIOTHYECKHE JOCTHXKEHHS B OO0JIACTH
(Gu3KMKKM, XUMHHM, OMOJOTMM JUIS MOBBIIIEHUS COOCTBEHHOIO HMHTEJUIEKTYaJbHOI'O DPAa3BUTHS B
BBIOpPaHHON PO ECCHOHATILHOMN 1EATEIbHOCTH;

— YMEHHUE IPOAHAIU3UPOBATH TEXHOTEHHBIE IOCIEICTBUS JUISl OKpYXaloUlel Cpensl,
OBITOBOM 1 POU3BOJICTBEHHOM J€SITEIHHOCTH YEJIOBEKa;

— TOTOBHOCTBH CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE JIJISl c€0s1 €CTECTBEHHOHAYUHbIE 3HAHUS
C MCIIOJIb30BAaHUEM JIJISl 3TOTO JJOCTYIHBIX HCTOYHUKOB MH(POPMALINY;

— YMEHHE YIpPaBJISITh CBOEH MMO3HABATEIbHON NEATENbHOCTBIO, MPOBOJIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEIIEKTYaIbHOTO Pa3BUTHS;

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

MemanpeomemHvlx:

— OBJIAJICHNE YMEHMSIMM U HaBbIKAMM PA3JIMUHBIX BUJIOB MO3HABATEIBHOU AESITEIBLHOCTU
JUTSL U3YYEeHHS Pa3HBIX CTOPOH OKPYXKAIOIIEro €CTEeCTBEHHOTO MHUPA;

— NPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOAEHUS, HAYYHOTO HKCIEPUMEHTA)
JUTSL U3y4EHUS Pa3IMUHbIX CTOPOH €CTECTBEHHOHAYYHON KapTUHBI MUPA, C KOTOPHIMU BO3HUKAET
HE00XO0IMMOCTh CTAJIKUBAThCA B IpodeccnoHanbHoi chepe;



— YMEHHE OIpeleNaTh IeNd U 33ha4d JesITeIbHOCTH, BBIOMpATh CPEICTBA IS HX
JOCTH>KEHUS Ha TIPAKTUKE;

— YMEHME HCII0JIb30BATh PA3JIMUHBbIE MCTOUYHUKU I IOJIyYEHUS €CTECTBEHHOHAYYHOU
MH(OPMALIUHU 1 OLICHUBATh €€ JI0CTOBEPHOCTD JJIS IOCTUKEHUS IIOCTaBJICHHBIX LeJel 1 3aa4;

npeomemmuuix:

— c(hopMHUPOBAHHOCTH MPEICTABICHUN O LIEJOCTHON COBPEMEHHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpA, IPUPOJIE KaK €IMHOM LIEJIOCTHOM cucTeMe, B3aUMOCBSI3H YEJIOBEKA, IPUPOABI U
o01iecTBa, IPOCTPAHCTBEHHO-BPEMEHHBIX MacITabax BeeneHHol;

— BJAJCHHE 3HAHUSAMH O HamOOJee BAKHBIX OTKPBHITHSAX M JIOCTHKCHHUAX B 00JacTu
€CTECTBO3HAHUS, OBJIHUABIINX Ha 3BOJIOLMIO MPEICTABICHUH O MPUPOJIE, HA PA3BUTUE TEXHUKU
1 TEXHOJIOTHIi;

— c(hOpMHUPOBAHHOCTb YMEHHs IPUMEHATh €CTECTBEHHOHAYYHble 3HAaHUA A
OOBSICHEHUSI OKPY)KAIOLINX SIBIICHUH, COXpaHEHUsS 3I0pOBbs, oOecredeHuss O0e30mMacHOCTH
AKHU3HEEATEIbHOCTH, OepeKHOro OTHOLLICHHUS K IpUpoze, panMoHaIBLHOIO
IPUPOIONIOIB30BAHMUSA, & TAKXKE BBITIOJIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;

— Cc(OpPMHPOBAHHOCTb NPEACTABICHUNH O HAYYHOM METOJE IO3HAHHs MPUPOIBl U
CpeACTBaX M3YYECHHS Meramupa, MaKpOMHpa W MHKPOMHpA; BIAJICHHE IpUEMaMH
€CTeCTBEHHOHAYYHbIX HAOJIOJCHUN, OIBITOB, MCCIEJOBAaHUN M OLEHKH JOCTOBEPHOCTH
MIOJIyYEHHBIX PE3Yy/IbTATOB;

— BJIQJICHUE MOHATUHHBIM aNIapaToM €CTECTBEHHBIX HayK, MO3BOJIAIOLIMM I103HABaTh
MU, Y4aCTBOBaTh B JJUCKYCCHSX 10 €CTECTBEHHOHAYYHBIM BOIIPOCAM, MCIIOIb30BaTh PAa3INUHbIC
UCTOYHUKHA HHGOpMALMU JUI MOATOTOBKM COOCTBEHHBIX PAa0OT, KPUTUYECKH OTHOCUTHCS K
coobmienusim CMU, coneprkaiiuMm HayqHyr0 HH(OpMAIIHIO;

— c(OpMHPOBAHHOCTb YMEHUI MOHMMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOI'O 3HAHUS IS
KaXJIOTO YeJIOBEKa HE3aBUCHMO OT €ro MPOPEeCCHOHATBHON NESTENbHOCTH, Pa3indarh (GaKThl U
OLIEHKH, CPaBHUBATh OLIEHOYHBIEC BBIBOJbI, BUJETh MX CBA3b C KPUTEPUSAMM OLEHOK M CBS3b
KPUTEPUEB C ONPEIEICHHON CUCTEMOU LIECHHOCTEH.

1.4. KoumuecTBO 4aCOB Ha OCBOEHHE NMPOrpaMMbl 001Ie00pa3oBaTe/bHOH YUeOHO
JAMCHUTTHHBI

MakcHUMasbHas ydeOHas Harpyska oOydaromierocs — 180 yacos, B TOM yucie:

o0s3aTenpHas ayAuTOpHas yueOHas Harpyska odyuatomierocs — 120 yacos;

camMocCToATeNIbHAas paboTa oOyuatomierocst — 60 yacos.



2 CTPYKTYPA M COJAEP)KAHUE OBIIEOBPA3OBATEJBHOI YYUEBHOM
TACIATITAHBI

2.1. O0Obem o0OuHIcOOpa3oBaATEIbHON Y4eOHOH IMCUMILUIMHBI M BHAbI Y4eOHOM
padoThI:

Buj yueOHoit padoThl Oovem uacos | 1 cemecmp
6cezo
1 2 3
MakcumasibHasi ydeOHasi HAarpy3ka (Bcero) 180 180
O0s3aTesIbHAsI AYAUTOPHAsL YueOHasi Harpy3Ka (Bcero) 120 120
B TOM YHCJIE:
TEOPETUIECKOe 00yUeHNE 56 56
MIPAKTUYECKHE 3aHATHS 64 64
CamocrosiTesibHasi pabora o0yuyarmerocs (Bcero) 60 60
B TOM YHCIIE:
BHEAYJIMTOPHASI CAMOCTOSITeNIbHAS 60 60
MOJrOTOBKA BBICTYIIJICHUN IO 33JaHHBIM TEMaM,
BBITNIOJTHEHHE TOMAIITHUX 3aJJaHUM
MOATOTOBKA K KOHTPOJILHOU paboTe
Ilpomeorcymounas ammecmayus 3auem




2.2 TemaTn4yeckuii IVIaH U coieprkaHue 001eo00pa3oBaTeIbHON y4eOHOM AN CUUIIIMHBI

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)
Conep:xanue yueOHOro MaTepuaJia
1. BBenenue B ecrectBo3Hanue. [lpupoma — cpema oOMTaHMST WM HCTOYHUK JKU3HHM YEJIOBEKa.
B3anMooTtHOIIEHNsT 4YelloBEeKa U mnpupoanl, HUX JHAJICKTHUKA. Hpnpoz[a — 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
T HAYYHOTO TIO3HAHMS: IMIHUPUYECKUil U TeopeTndeckuii. [ToHsTHE 00 SMIUPHUUECKOM YPOBHE HAYyYHOTO
3HAHMI 0 IIO3HAHUA U €0 ME€TOAaX. Ha6n}0neHHe N SKCIICPUMCHT. I'unoresa u BBIBO/I. MOIIGJII/IPOBaHI/Ie KaK METO
npHpoze 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. Buosorusa. buosoruyueckas cucTeMaTMka M €€ BaKHeHIIMe TakCOHbl. bUHOMHHaIbHAs
HoMmeHknarypa. Ilonarue Buga. Cucremaruka kuBOTHbIX. [loHsTHE mopoabl. CucrtemaTuka pacTeHUIl.

[TonsiTue copra. 2
Buonorundeckas HOMEHKIATypa — OCHOBA MPO(eCcCHOHAIBHOM 1eATeTHhHOCTH.
2. Xumusa. TpuuanbHble HazBaHus. PamyonanbHas HOMEHKIaTypa. MexayHapoaHas HOMEHKIATypa
NIOITAK. Xumuueckue 3JeMEHTHl U MPOUCXOKICHHE WX Ha3BaHMU. Kiaccmgukanus HeopraHHUeCKUX 2
BEIIECTB U MIPUHIIMITBI 00pPa30BaHUS UX Ha3BaHUI
3. ®usuka. Enuannel u3Mepenus: Gpu3nueckux Benu4uMH Ha Pycu. EnuHunb! nsMepenus gpusmueckux
BEJIMYMH B HEKOTOPBIX IPYIMX cTpaHax. MexayHapoaHas CUCTeMa €IMHUIl U3MEpEeHUs (U3NYECKUX 2
BenmanH — CH. OCHOBHBIE M TPOU3BOIHBIC SMHUIIBI U3MepeHust pu3ndeckux BennunH CU.
CamocrosiTeibHas padora:
1. Ponp MBICIEHHOTO HKCIIEPUMEHTAa M MAaTEMaTUYECKOIO MOJICIUPOBAHMS B CTAHOBJIICHUHM U PAa3BUTUU
€CTECTBEHHBIX HayK. 2
2. SI3BIK €CTeCTBO3HAHUA. 2
Coaep:xanue yueOHOro MaTepuaJia
1. EcrecTBeHHOHAyYHbIE OHATHS.
KonkperHele 1 abCTpakTHbIE  €CTECTBEHHOHAYYHbBIE  TMOHATHS.  3aKOHBI  €CTECTBO3HAHMS.
EcTecTBeHHOHAYYHBIE TeopHi. OIICATEIbHbIC TCOPUH U OOBSICHHTEIbHBIC TeOpHH. [IporHo3upyomas | 2
POJIb €CTECTBEHHOHAYYHBIX TEOPHUH.
2. EcrecTBeHHOHay4yHasi kapTuHa Mupa. Kaptuasl Mupa: penuruosnas, ObIToBasi, XyJI0KECTBEHHA.
Tema 2. EfTeCTBSHHOHaqua}I kaptuHa mupa. IBomtounss EHKM u ee stanbl: apucToTeNeBCKUA, HBIOTOHOBCKHUH,
EcrecTBenHOHAy OMHIITEHHOBCKAs  peBOMIOUMs.  [IPHHLOMIBI  MO3HAHMS B ©CTECTBOSHAHHH:  COOTBETCTBHS, | 2
unbie nonsTHs, | ACTOHATEILHOCTH, NPHIHHHOCTH, CHMMETPHH.
3AKOHBLI H IMpakTHyecKkue 3aHATHA:
Teopum
1. Mupsbl, B KOTOpbIX MbI :kKuBeM. Knaccudukaius MHUPOB (Meramup, MakKpOMHp, MHUKPOMHUD,
HaHOMUD). ['paHUIIBI MUPOB U YCIOBHOCTH 3TUX TpaHuIl. [IpubOpsI a1 u3ydeHus MUPOB, UX IBOJIOIHUS | 2
oT cBeToBOro MuKpockomna P. I'yka mo ckaHupymomero TyHHenbHoOro mukpockona(CTM) m aTomHO-
cunoBoro mukpockona (ACM). MomnekynsipHOEe paclio3HaBaHWE W €ro pOJIb B TPHUPOAEC H JKU3HHU
YeJI0BEKa. 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:

TEOLIEHTPUYECKAsl CUCTEMAa MHUPA; aHTPOIOLEHTPUYECKasi CUCTEMa MHPA; I'eJIUOLICHTPUYECKAs CUCTEMaA
mupa. ActpoHombl XVI—XIX BB. 1 uX BKJIaJ B pa3BuTue npeacrasieHuil o Beenennoit. Kocmosnorus.
Bxitag oTe4ecTBEHHON HAYKH B MUPOBYIO KOCMOJIOTHIO.

2. Ilpoucxoxaenne u crpoeHue BcenenHoil. ®usnueckue SBICHHUS U 3aKOHBI, CBSI3aHHBIE C
npoucxoxaeHueM u crpoeHueM Bceenennoil. Dddext Homnepa. 3akon Xab6mna. Teopus bonbiioro
B3pbIBa. EquHUIIBI N13MepeHUst KocMUYecKuX pacctosiHuil. HebecHble Tena.

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

3. Kak yenoBek u3zyuyaer meramup. IlepBeie Tenmeckomnbsl u obcepBaropun. Teneckomn-pedpakTop u
Teseckon-pedaexrop. Paguoreneckonsl u MexIuiaHeTHble craHIMU. OpOuTanbHas acTpOHOMHYECKast
obceparopus (OAO).

4. 3akonbl aBHKeHUsI HeOecHbIX TeJi. [lepBriii 3akoH Kemuepa. Anoreil u nepureil. XapakTepuCTUKH
ammrca: (OKaIbHOE paccTosiHuE, (POKYC, OCh, MONYOCh, SKCUEHTPUCHUTET. BTOpOil M TpeTuil 3aKOHBI
Kennepa. 3akoH BcemupHoro tsroreHus. KocMuueckue 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 sutocdepbl. MuHepansl U ropHbele noponabl. Pynbel. JlutochepHble MINTHL. 3eMIETpsACEHUS.
ITxana Puxrepa. MTHTeHCUBHOCTE 3emiieTpsiceHuid. 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. Atmocgepa. IToroga. Atmocdepa u ee cocraB. BeprukanbHoe cTpoeHne atMocdepsl: Tporochepa,
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




[{uknoHbl U aHTUIUKIOHBL. ATMochepHble QpoHTHL. BeTrpa M uMX BHUIBL IIKBal, cCMepdY, 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. YepHbeie apipbl. Kitaccupukanusi TamakTHK:
JJUIMNITUYECKHE, CIIUPAIIBHBIE, HEIIpaBUIbHbIC, paguoranaktuku. Hama [Mamaktuka — Muteunsiil I1yTs.
KBazapsi.

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
TeueHus. Tumel KJimMara.

4. Boabl cymu. Bonpl cymu u ux knaccuduxanus. Ponnuku. I'eitzepsl. MuHepanbHble BOJIBI U UX
knaccudukanusa. [IpobGrema mpecHoit Bombl. O3epo baiikan. KapcroBeie siBienuss U oOpa3zoBaHHe
CTAJIAKTUTOB U CTAJIATMUTOB. AHOMAJILHBIE CBOMCTBA BOJIBI M MX 3HAYCHHUE B IIPUPOJIC.

5. Baaxknocts Bo3ayxa. Brnaxnocts Bozmyxa. Ilcuxpomerp u rurpomerp. Touka pocbl. OGmaka, ux
dbopmbl 1 pazmepsl. Tyman. Ocaaku u ux tunsl. Pagyra.

I'JIABA I1I. MAKPOMMUP

(10 knacc)

Tema 4. ’KuzHb,
NPU3HAKHA
*KHBOT0 H X
OTHOCHTEJIbHOCT
b.

Coaep:xanue yueOHOro MaTepHaJia

1. OcHOBHBIE CBONHCTBA KHBOI0 OpPraHM3Ma: €IMHCTBO XHMHYECKOTO COCTaBa, OOMEH BEIECTB,
CaMOBOCIIPOMU3BEJICHNE, HACJIEICTBEHHOCTh, W3MEHYMBOCTb, pAa3BUTHE M POCT, pPa3IpakKUMOCTh,
JUCKPETHOCTD U LIEJIOCTHOCTD, JHEPrO3aBUCUMOCTb.

2. JKuBble CHCTeMbI KaK CaMOYNPAaBJIAIOIIHECs, CAMOPEry/JIUpyoIHecsi, cCaMOOPraHu3yoIHecs
CHCTEMBI.

Tpu Hauana TepmoguHaMuku. [loHsaTHE SHTpOIIHH.

3. Ilpoucxoxkaenue xu3HH Ha 3emie. OCHOBHBIE THUIIOTE3bl IMPOMCXOXKICHHS >KM3HM Ha 3eMile:
KpearMoHn3M, TUIIOTe3a CaMOPON3BOIHLHOTO 3apOXK/ACHUS )KU3HU U3 HEXHMBOTO, KOHIIETIIHNS OHOreHesa,
TUIIOTE3a MaHCIIEPMUMU.

['unore3a MPOUCXOXKIEHUS JKU3HU MyTeM OMOXMMHMYECKOH 3BOMIONMH. J[MCKyccusi O BO3MOKHOCTH
CYyILLIECTBOBAHUS BHE3EMHBIX LIMBHIA3ALUN.
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HpaKaneCRne 3aHATHA:

1. XumMu4yecknii cocTaB KJIeTKHM. XUMHMUYECKas OpraHu3alus KIETKM Ha aTOMHOM — 3JIEMEHTHOM
ypoBHE. MakpoaneMeHTbl. MukposneMeHTbl. MoJeKyIspHbIi YPOBEHb XUMHUYECKOM OpraHu3aiuu
kineTku. Heoprannyeckue coenuHeHus kieTkd. Bona u ee ponb. Munepaibhble conu. OpraHudeckue
BEILECTBA KIIETKHU.

2. YpoBHH opraHu3anuu ku3HM. KileTOuHBIM ypoBEHb OpraHu3aluy >KU3HM Ha 3emie. TkaHeBbId
ypoBeHb. Tumnel TKaHEW >KMBOTHBIX M pacTeHuil. OpraHHbli ypoBeHb. OpraHu3MEHHBI YpPOBEHD.
[TonynaMOHHO-BUIOBOM YpOBEeHB. bruoreoneHoTHYecKuii ypoBeHb. bruonenos. buocdepHsiii ypoBeHb.

3. IIpokapuoTsl U 3yKapuoThl. bakTepun n ux xmaccupukanus: mo ¢Gopme, MO TUMY MUTAHHS, IO
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 nonoxenus. [Ipocreitmue:
KT'YTUKOBBIE, PECHUYHbIE, aMe00HIHbIe. 3HAUE€HUE IPOCTENIINX B IPUPOJE U KU3HU YEJIOBEKA.

CamocrosiTesbHas padora:

1. MunepanbHbie cou. OpraHnyecKue BEIeCTBa KIETKH.
2. Bupycsel. CTpoeHre 1 0COOEHHOCTH KHU3HEIEATeNbHOCTH BUPYCOB. BupycHble 3a00s1eBaHUS YeI0BeKa.
BUY u CITU/. I'puGs1. Ponbs rpuboB B pupo/ie U B XO35HUCTBE YEIIOBEKA.

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 3BOMIONUH. [[TUTETHHOCTH, HEOOpPATUMBIN XapakTep, HANpaBICHHOCTh
sBomolMd. OCHOBHBIE HAIpaBl€HUs 3BOJOLMK. 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
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 TEOopHs 3BOJIOIMHU. Mukpossomtonus. BunooOpasoBanue.
MaxkposBomonus. J[BIKyIMe CHIIBI 3BOJIIOLMHU: MYTALMOHHBIM IPOLECC, IMOMYJSALHUOHHBIE BOJIHBI,
n3ossiuyst. @opMbl €CTECTBEHHOTO 0TOOPA: CTAOMIN3UPYIOIUHI, IBHKYILUN, AU3PYITUBHBIN.

CamocrosiTesbHasi padora:

1. Buocdepa. buochepa u ee rpanunbl. Konmenmus sBomonuu Ouochepst 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-knmumarnyeckue 30HbI Poccum. PasHooOpaswe W mpucnocoOJIEHHOCTh KHBBIX
OpPraHU3MOB K TOM WJIM MHOW ITPUPOJHO-KIMMATHYECKON 30HE.

Tema 6. CBer

Coaep:xanue yueOHOIro 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 n le/lCl'[OC06J'IeHHOCTb K HEMY KUBBLIX OpPraHu3mMoB. Bausaue ceera Ha OpraHnu3annro
JKU3HCHHOI'O  [HWKJIa OpPraHHU3MOB. BI/IOpI/ITMBI. DOTOCHHTES. KJ'IaCCI/I(i)I/IKaLII/ISI paCTeHI/Iﬁ Ha
CBGTOJ’IIO6I/IBI>IC, TEHEII00MBBIE U TEHEBBIHOCIIMBEIC. CDOTOTpOHI/ISM. 3HaueHue cBeTa AJId OpUCHTAlIUN
JKHUBBIX CYIICCTB B IIPOCTPAHCTBE. buonroMuHecIeHIIU U €€ POJIb B )KU3HHU KUBOTHBIX.

CamocrosiTesibHas padora:
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1. OnrTuueckue cBoiicTBa cBera. J[BolicTBeHHas mpupojaa cBera. @OTOH. 3aKOHBI OTPAKEHUS U
npesomiieHus: cBeta. OTHOCUTENBHBIN MOKa3aTelNlb MpesioMiieHus. PakTopbl, BIMAIOIINE HA NTOKA3aTelb
MpeOMJICHUS: IPUPOJA BEIIeCTBa, TEMIIEPaTypa, JUIMHA BOJHBI MMaarouiero u3nydeHus. Pegpakromerp.
Hucnepcust, nudpakuus U uHTEpepeHLns cBera

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. Temmnepatypa u npucnoco0J1eHHOCTh K Hell JKUBBIX OPraHU3MOB.

Tepmoperynsanus B KUBOU npupone. Temronpoaykuus U Temiooraada. MexaHu3mbl TEPMOPETYJISLHANA
KUBOTHBIX M pacTteHuil. Temmeparypa Tena 4enoBeka M ee (uzuosiorndeckas poib. Knaccuduxanums
JKUBOTHBIX II0 TEMIIEPAaTYpHOMY pPEXKUMY HArOMOMOTEPMHBIE, NMOWKUIOTEPMHBIE M TE€TEPOTEPMHBIE.
Knaccugukanus opraHu3MoB 1O TeMIEpaTypHOMY HHTepBaly oOOWUTaHMs. AKKJIMMaTH3aLHUs.
TemnepaTypHBII pEKUM.

CamocrosiTesibHas padoTa:

1. BHyTpeHHsIsI JHeprusi MaKpOCKONMYeCKOW cucTeMbl. TepMOIUHAMHKAa U €€ MPOTrHOCTUYECKOE
3HaueHue. BHyTpeHHSs »HEprus TEpMOAMHAMHUYECKON cucTeMbl. llepBoe Haudano TepMOAMHAMHKHU.
Tennonepenava. TermonpoBogHoCTs. KOHBEKIMA: €CTECTBEHHass W IPUHYIWTENbHasd. TerioBoe
U3ITyYEHHUE.

Tema 8. Boxa

Coaep:xanue yueOHOro MaTepuaJia

1. Ctpoenue MoJiekyJbl M (u3nyecKkue cBoiictBa Boabl. CTpoeHHe MOJIEKYJIbl BOAbl. Boma kak
pactBopuTesb. DU3MYECKHE CBONCTBA BOJbI: AHOMAaJbHAs TeMIlepaTypHas 3aBUCHUMOCTb IUIOTHOCTH
BOJIbI; BBICOKOE IMOBEPXHOCTHOE HATSHKEHUE BOJIbl; aHOMAJIbHO BBICOKHE 3HAYEHUS TEMIIEpPATyp KUIECHUS
U TIJIABJICHMS BOJBI; BBICOKOE 3HAYEHHE TEIUIOEMKOCTH BOJbl. 3HAU€HHE (PU3NYECKUX CBOMCTB BOABI JUIS
MPUPOJIBI.

IIpakTH4eckHe 3aHATHA:

1. Bona — a0uoruyeckuii pakTop B KM3HM pacreHmil. Poxbp Boabl B Ouocdepe: KosbiOenb
KU3HH, Cpela OOWTaHMsI, yYACTHUK OMOXMMHYECKHX IPOIECCOB, YYACTHUK CO3JAHHS OMOTEOIICHO30B,

13




peryidarop KiuMara Ha IUiaHete. [Maposiv3 OpraHMYecKMX BEIIECTB B JKMBBIX OpraHuU3Max.
Knaccugukarusi pacTeHuil Mo OTHOIIEHUIO K KOJIMYECTBY BOZBI B OKpY’KAaloIIed cpene: TMAaTO(PHTHI,
ruapoduTel, THrpoPuUTHL, ME30(PHUTHI, KCEPODHUTHI.

2. XuMHu4Yeckne cBoiicTBa BoAbl. B3aumojeicTBUe BOALI ¢ MeTajjaaMu. B3auMoaeicTBrE BOABI C
okcunamu. ['maparanus. BzaumopeiictBue Boasl ¢ consmu. ['maponus. Paznokenue Boabl. [lonstue o0
aJIeKTpoin3e U (HOTOIH3E.

CamocrosiTesbHas padora:

1. PacrBopumoctb. pH kak moka3zare/ib cpelbl pacTBopa. PacTBOpMMOCTbh M €€ KOJIMYECTBEHHAs
XapaKTepUCTHKAa — KOIPQOUIMEHT pacTBOpUMOCTH. MaccoBas J0Jii PacTBOPSHHOI'O BEIIECTBA B
pactBope. Boma kak amdonut. [lonsitue pH pacrtBopa. 3nauenue pH B mpupone. 3nadenus pH
(U3HOTIOTMUECKHUX KUIKOCTEN YeIOBEKa B HOPME.

2. Daexktpoautnyeckass auccouuanusi. OCHOBHBIE TIOJNOXKEHHUS TEOPHH  AIEKTPOIUTUYECKOM
mucconuaruu  (TOl). DaekTponmuTbl W HEINEKTPOIUTHl. Kilaccupukamus HOHOB TIO Pa3IMIHBIM
OCHOBaHUsIM. MeXaHU3Mbl TUCCOLUMALMU 3JIEKTPOJIIUTOB C Pa3HbIM THIIOM XUMHUYECKOU CBsi3U. CTeneHb
ANEKTPOJIUTUYECKON AUCCOLUALINH.

Conu, kucnotsl U ocHoBaHus B cBete TO/I.

Tema 9.
IK0JI0rH4ecKue
(hakTopsI

Coaep:xanue yueOHOro MaTepuaJia

1. Cosenoctp kak aoOuoruveckuii ¢axrop. Comu. Krnaccubukamus coneit. HaubGornee
pacrpocTpaHeHHbIE KUCIIbIe CoJld, UX npuMeHeHue. JKectkocTs BoJbl. Cosll Kak MUHEpanoo0pasyromme
BeniectBa. Conu — abuotudeckuil pakrop. IlpucnocobieHHOCTh pacTeHUI U )KUBOTHBIX K Pa3IMUHOMY
COJIEBOMY PEXKMMY. BilnsiHHE CONIM HA OPraHU3M YEJIOBEKA.

2. MMouBa kak aOuormueckmii d¢akrop. [lonstTe o nousBe u kiaccupukauus mnous. [Ipouecc
NOoYBOOOpa30BaHUs. 3HAUE€HUE IOYBBI B TPUPOAE U SKU3HM 4YeJOBEKa: cpela OOMTaHUS >KHUBBIX
OpraHU3MOB; YKOHOMUYECKOE 3HaU€HUE, 001a/1aeT MII0JOPOANEM, OKA3hIBAET CYLIECTBEHHOE BIUSHUE HA
COCTaB M CBOMcTBa Bcel ruzpocdepbl 3eMid, SBISETCS TJIaBHBIM PEryiIsITOPOM COCTaBa aTMochepsl
3eMIH, BaXXHEHIIHMI KOMIIOHEHT OMOreoleHO03a.

3. buoputmsbl. Tunsl OMOpUTMOB: (pu3HOIOTHYECKHE U AKOJOTHUYecKUe. [Ipumepsl pa3aMyuHBIX THUIIOB
OMOPUTMOB Yy PaCTEHUI U KUBOTHBIX. DoToneprnoan3M. buoputmer uenoBeka. JIMCHHXPOHU3M.

IIpakTHYeckne 3aHATHSA:
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1. Cnoco0bl mepenaun uHpopMamuu B KUBOI npupojae. [lepBas u BTOpas CUTHaJIbHBIE CHUCTEMBI.
O6men mHpopManMeld Ha Pa3IMYHBIX YPOBHIX OPraHM3alUU XU3HH. Peakiuu MaTpuyHOrO CHHTE3a.
®daronuros. Peduiexc. Stomorus.

2. buornueckue (akTopbl OKpyxkawueil cpeabl. buotnueckue ¢akropsl. buornueckue
B3aMMOOTHOIICHUSI MEXJy OpraHu3MaMU: KOHKYPEHIIMS, XWUIIHHYECTBO, CHUMOHO3, Mapa3uTHU3M.
[TpuMepbl OMOTUYECKUX B3aMMOOTHOILICHUN B IPUPOJIE.

3. KourpoJsbHas padora: Makpomup

CamocrosiTesibHasi padora:

1. IonsaTHusa npocTpancTBa U BpemeHu. [IpocTpancTBo u Bpems B Kiaccuueckoil MexaHuke HproToHa.
AbcomoTHoe  mpocTpaHcTBO.  OIHOPOJHOCTH — HpOCTpaHcTBAa.  V30TPOMHOCTH  IPOCTPAHCTBA.
WNueprmaneHas cucreMa oTcyera W mepBblii 3akoH Hprorona. IIpeoOpasoBanms [anmies u mpuHIMIT
otHocutenbHocTU [Mamuies. A6conmtotHoe Bpems. CrnenuanbHas Teopusi oTHocutenbHocTu (CTO). [IBa
noctynata CTO u oCHOBHBIE CIEACTBUSA, BhITeKarone u3 Hux. Obmas teopust ornocutensHoct (OTO).
2. Undopmanus m 4esoBek. Bo3HUKHOBEHHE M pa3BUTHE HOcUTeNnedl MH(OpManuu ¢ ApeBHEHIIMX
BpPEMEH JI0 HaIIero BPeMEHHU. DBOJIOIHS COBPEMEHHBIX HH(POPMAITMOHHBIX PECYPCOB.

I'JTIABA I1I. MUKPOMMUAP

(11 knacc)

Tema 10.
OCHOBBI XUMHH

Conep:xanue yueOHOro MaTepuaJia

1. Buabl XUuMHMYeCKHUX CBsi3ell U THIbI KPHCTAINYECKUX pemeToK. [IpoToHHO-HEHTpOHHAs Teopus
ctpoenust aromHoro sgapa Jl. MBanmenko u B. TeiizenOepra. OnextpoHHass oOonouka. M3ortormsl.
CoBpeMEHHOE ONpENEIICHNE MOHATHS «XUMUYECKUH A1eMeHT». MloHHas xumuueckas cBs3b. KaTHoHBI U
aHuoHbl. Cxema 00pa3oBaHUsl MOHHOM CBS3U. VIOHHBIE KPUCTAJUIMUECKHUE PEIIETKU. XJIOPHUI HATpUs —
TUNIUYHBIA TPEJCTAaBUTENb COCIMHEHUH C HOHHBIM THUIIOM CBs3M. KoBaneHTHas CBSi3b Kak CBA3b,
BO3HUKAOIIAss 3a cyeT oOpa3oBaHUs OOMIMX DJJIEKTPOHHBIX IMap. ATOMHbBIE M MOJIEKYJISIPHbBIE
KPUCTAJZIMYECKHE PELIETKU. MeTalnndeckas XMMHUYECKas CBSI3b M METAUNINYECKUE KPUCTAJIMYECKHE
peleTku

2. ¥Yraesonopoabl. Teopusi crpoeHnsi opranndeckux coequHenuii A. M. Byraeposa. Ilpuponnsiii
ra3, ero COCTaB U HalpaBJeHUs MCIOJb30BaHUS B KAUECTBE TOIUIMBA U XUMHUYECKOTO chipbsi. KoHBepcus
metaHa. CHHTE3-Ta3 U €ro UCIOIb30BaHUE /IS IOJIyUYEHHs] CHHTETUYECKOTro O€H3MHA U METAaHOIa.
[IpenenbHbIE U HETIpEAETbHBIE YTIeBOA0poAbl. KauecTBeHHBIE peakiuu Ha KPaTHYIO CBS3b.
Oco0eHHOCTH COCTaBa, CTPOCHUS M CBOMCTB OPraHNYeCKUX coenHEeHNH. OCHOBHBIE MOJIOKEHUS

Teopuu XuMHuueckoro crpoeHust A. bytiepona, @. Kekyre, A. Kymepa.
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3. Cmecn, ux cocrap. [IoHsTHE O CMECH KAaK CUCTEME, COCTOALIEH U3 PA3INYHBIX XMMUYECKHX BEIIECTB.
Knaccugukarus cMmeceil mo BU3yalbHBIM ITPU3HAKAM U 110 arperaTHoMy cocTtosiHuio. Co-

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

4. XuMu4eckue peakuuu U X kjaaccupukanus. XuMU4YECKUE peakliuy WIK XUMUUECKUE SBJICHUS, UX
OoTIANuus OT (U3NYECKUX sBiIeHUH. Peakunm 0e3 M3MEHEHHUS COCTaBa BELIECTB: AJIOTPONMU3ALMM U
uzoMmepusanuu. Peakuuu, naymme ¢ U3MEHEHUEM YKCIIa U COCTAaBa BEIIECTB: COEIMHEHUS, Pa3I0oKEHus,
3aMmelleHusi, oOMeHa. Peakiuu, mpoTrekaromue C BbIICIECHHUEM WM IMOIJIOLIEHUEM TEIUIOTHI: 3K30- U
SHIOTepMHUYECKHEe. Jpyrne npu3Haku KJIacCH(PUKAIMKM XUMHUYECKUX PpEakIUil Ha MpHUMepe CHHTEe3a
okcuzma cepbl (VI): u3MeHeHue CTelneHeld OKHUCIEHHs JJIEMEHTOB, O00pa3ylolluX BeIlecTBa,
UCIIOJIb30BaHUE KaTaaU3aTopa, arperaTHOE COCTOSIHUE BEILECTB, HAIIPABJICHUE IIPOLIECCOB.

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

3HaueHUe HAHOTEXHOJIOTUN B Pa3IMUHBIX O0JIACTAX HAYKU U TEXHUKU: SHEPreTHKE, JIEKTPOHU -

K€, MEUIIMHE, aBUallUM U KOCMOHABTHKE, CEJIbCKOM XO03sICTBE, OXpaHe OKpY Karolllel cpe/ibl,

ONTHUKE. YTIIEpOJHbIE HAHOTPYOKHU U 00JIACTU UX IPUMEHEHHUS.

HpaKaneCRue 3aHATHUA:

1. Ilepuonuueckuii 3akon JI. U. MenaeneeBa uW cTpoeHHe artoma. [IpeanochIKM OTKPBITHS
NEepPUOANYECKOro 3aKoHa. [lepBble MONBITKY KiIacCU(PUKAUU XUMUYECKUX 3JI€MEHTOB. [leproanuHocTh B
U3MEHEHUU CBOWCTB XMMHMYECKHX DJEMEHTOB M HX coeAuHeHud. Ilepumonnueckuii 3akoH B
dbopmynupoBke J[. M. MenneneeBa. CoBpeMeHHbIE MPEICTABICHUS O MPUYMHAX TEPHOIUYECKOTO
U3MEHEHHUS CBOWCTB XUMHUECKHMX OJJIEMEHTOB M UX coefuHeHuil. CoBpeMeHHas (HopMyIHUpOBKa
Ilepnonnueckoro 3akoHa. [lepmoandeckas cucrema xumudeckux snemeHToB [[. 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, KUCIIOTHI, OCHOBaHUS, COJM). AJIJIOTPONHUS Kak NMPUYMHA MHOT0OOpa3usi MPOCTHIX BEIECTB.
Heopranuueckne 1 OpraHn4eCKUe COSAMHEHMS.

3. Hoaumepsl. OCHOBHBIE MOHITHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMEpP, MOJIUMED,
AJIEMEHTApHOE 3BEHO, CTeneHb noiauMepuzanuud. CrocoObl TMOJMY4YeHUS MOJMMEPOB: PEeaKIHUU
MOJIMMEPU3AMUK  TOJIMKOHJeHCauu. buononumepsl u ux Ouosiornyeckass poisb. Ilmactmaccsl.
Tepmorutactel U peakTorutacTsl. IlpeacraButenu riactMace W o0JacTh MX HpUMEHEeHHs. BonokHa.
[IpuponHble UM XUMHUYECKHe BoJIOKHA. llpencraBurenu BOJOKOH M 00JacTH HMX HPUMEHEHUS.
Heoprannueckue noimMepsl Kak BEIECTBA aTOMHOM CTPYKTYPBI.

4. Cxopoctb XxUMHYecKOil peakuuu. [loHATHE O CKOPOCTHM XUMHUYECKOW peakiuu. ['oMOreHHble u
TETEPOre€HHbIE PEaKLUMU. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pEeaklUUu OT NPUPOJbl PEearupyrolux
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BEIIECTB, X KOHIIEHTpAIMH. 3aBUCUMOCTh CKOPOCTH peakiuu oT Temneparypsl. [lpaBuno Baut-I'odda.
3aBUCHUMOCTb CKOPOCTH PEAKLMU OT IUIOIIA M COIPUKOCHOBEHHUS BELIECTB U HAJIMUUS KaTaau3aTopa.

5. OxkucIuTeNbHO-BOCCTAHOBUTEIbHBbIE peakuuu (OBP). Dnekrponus. CrteneHb OKUCICHHUS U €€
onpezenenue no popmyie coenunenus. [loustue 06 OBP. OkucnuTenb 1 BOCCTAaHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE. DJIEKTPOJIN3 PACIIJIAaBOB U PACTBOPOB HAa MPUMEPE XJIOPUAA HATPHUSL.
DNEKTPOIUTHUECKOE MOTYUeHHE atoMUuHus. [IpakTnueckoe NpuMeHEHUE FIEKTPOIIN3a.
["anpBaHOMIIACTHKA U TaJbBAHOCTETHS.

KonTpoubsHnas pabora: Muxkpomup

CamocrosiTesibHas padora:

1. 3nayenue Ilepuoaguyeckoro 3akona u Ilepmoauyeckoii cucreMbl Xumuyeckux 3aemenToB /1. U.
MenpgesieeBa 1 (popMuUpPOBaHHA €CTECTBEHHOHAYYHOM KapTHMHbI MHpa. IIpornoctuueckas cuna u
3HauEHUE MEePUOJUYECKOr0 3aKOHA M MEpPUOJUYECKON cucTeMbl. 3HaueHue llepuoanueckoro 3akoHa u
ITepuognueckoit cuctembl xumuueckux oanemeHToB JI. WM. MeHnpneneeBa [uisi pa3sBUTHS HayKH H
MOHMMAHUS XUMHYECKON KapTUHbBI MUpA.

2. buaaropoanble raspl. biiaropogHele raspl, NIpU4MHA UX CYHLIECTBOBAHHS B aTOMapHOM COCTOSHUU.
[TpumeneHue 6J1aropoIHbIX Ta30B.

3. Heptb m ee mnepepaGorka. Hedrth, ee cocraB, ¢uznueckue CBOWCTBA U IPOUCXOXKICHUE.
DKOJIOTUYECKHE MMOCIEICTBUS pa3nuBa HePTU U criocoObl 60pHObI ¢ HUMHU. [lonmyTHBIN HEPTAHOM ra3, ero
cocrta. [Iporneccsl nepepaboTku HepTU: pekTUdUKaUA U KpeKUHT. [TpoayKThl nepepaboTku HEPTH U UX
UCIIOJIb30BaHUE.

4. JIucnepcHsble cuctembl. [lonsTre o aucnepcHoi cucreme. Kinaccudukarus qUCTIEPCHBIX CUCTEM IO
pa3Mepam ucnepcHol (a3bl U arperaTHOMY COCTOSIHUIO TUCIIEPCUOHHON Cpe/bl U AUCTIEPCHON (ha3bl.
3HAUEHUE JUCHEPCHBIX CUCTEM B MPHUPOJE, MPOMBIIUIEHHOCTH U IIOBCEJHEBHOM JXWU3HU 4YEJIOBEKA.
['pyOonucnepcHble cucTeMbl U UX Kinaccudukanus. [[pumeHeHne 3TuX CUCTEM B TEXHUKE U OBITY.
ToHkoaucnepcHbIE CUCTEMBI, UX Kiaccupukamus. dusnueckue CcBOMCTBa ra3000pa3HbIX (MpomnaH-
OyTaHOBasi CMEeChb B 3aXKUTAJKe), XUAKUX(OEH3WH) W TBepAbIX (mapaduH) anKaHOB: arperatHoe
COCTOSIHUE, PAacTBOPUMOCTh B Boje. l'opeHue mnpomaH-OyraHoBoi cmecu (3axuranka). OTHOLIEHHE
MpeJlebHBIX U HENPEIENIbHbBIX YTIEBOIOPOAOB K PACTBOPY MepMaHraHaTa Kajiusi U OpoMHOM BOJeE.
Ob6pa3zoBaHue He(TSIHON IUIEHKU HA MOBEPXHOCTH BOJbl. OOHapyKeHHE HeNpeAeNbHbIX COCJUHEHUN B
Kuakux HeTenpoaykTax. [lomydenne mmactudeckoit cepol. [lomyuenue 6enoro docdopa. [lomyduenue
JUCTUTUPOBAHHOM BOJIbI. OOpa3siibl pa3IMyHBIX IUCHIEPCHBIX CHCTEM: IMYJIbCUH, CYCIIEH3HH, ad3PO30JIH,
renu u 3onu. [lonyuenue kostomaHoro pactBopa u3 xjiopuna xenesa (I1I). Koarynauus nomydeHHoro
pactBopa. Dpdext Tunmans.
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5. XuMHYecKHe HCTOYHHKH TOKA. ['ampBaHMYeCKHE 3JIEMEHTBHl Ha IpUMepe 3ieMeHTa JlaHuamss—
Sxo0u, UX YyCTpPONCTBO WM NPUHIUI JAECUCTBUA. Y CTPOICTBO OaTapelkyu Ha NPUMEPE CYXOro LIEI0YHOIO
3JIEMEHTA. Y CTPOMCTBO CBUHIIOBOIO aKKyMYyJIsTOpa. I'anbBann3anus u anekrpodopes.

6. Hanouactuupl. Xapakrepuctuka HaHouacTull. [Ipupoansie HaHouacTubl. HaHowacTuib! B kocMmoce,
atmocdepe, ruapochepe, bmochepe.

7. HanoyacTHllbl B TeXHHKe W TexXHoJIOrusix. KoHcTpynpoBanue HaHoMarepuanoB. OCHOBHbIE
CrocoObl TOJY4YEHHUS HAHOYACTHUIl! «CBEPXY BHHU3» M «CHHU3Y BBEpX». MOJIEKYISApHBIH CHHTE3 H
camocbopka. Hanockonudyeckoe BoIpalIIBaHUE KPUCTAIJIOB U IOJTMMEPH3AIIHSL.

Tema 11.
Yes0BeKk U ero
310POBbe

Conep:kaHue y4eOHOT0 MaTepuaJia

1. CucremaTnyeckoe MOJIOKeHHE 4YeJI0BeKa B MHpPe KMBOTHBIX. brojormdeckas kiacCupuKamms
yesoBeka. [IpsSAMOX0KICHUE U €ro BIMSHUE Ha CKEIIET YelloBeKa. Pyka — opraH u mpoIyKT Tpy/a.
Pa3Butne ucplria W TIOJIOBHOIO MO3ra 4YeCJIOBCKaA. HepBaﬂ U BTOpasd CUTHAJILHBIC CHUCTCMBI.
buocoranbHas mpupo/ia 4eIoBeKa.

2. T'eHeTHKA 4Yel0BeKa U MeToAbl ee u3yuyeHusl. OCHOBHBIC TIOHSTHS TCHETUKH: HACJICCTBEHHOCTb,
U3MEHYMBOCTb, T€H, XPOMOCOMBI, MyTaIliH, FTCHOM, T€HOTHUII, EHOTHII, JOMUHHUPYIOLINE U PEIICCCUBHBIC
npu3Hakd. ['eHOM YenoBeka u ero pacmmdponka. [IpakTudyeckoe 3HaUCHUE U3YUCHHS TEHOMA YeJIOBEKA.
Metoabl W3yYeHUs] TCHETUKM UYEJIOBEKa: TIEHEAIOTHYECKUN, OJIM3HENOBBIH, IUTOICHETHYCCKUH.
['eneTnueckue 3a001eBaHMS YEIIOBEKA.

3. ®usuka yesgoBeka. CKeJeT ¢ TOYKU 3peHUst (HU3MUECKOTo MOHATHS O peryare. KpoBooOpamieHue B
CBETE TUAPOJAMHAMUKHU: MYyJIbC, KpoBsHOE naBieHue. uddysus kak ocHoBa (OpMUPOBAHUS TEPBUUHOMN
¥ BTOPUYHOW MOYM B MOYKAaX, a TaKke ra3000MeHa B TKAHAX U JIETKUX. TepMOperyssius ¢ IOMOIIbIO
KOXH IIYTEM TCIUIONPOBOJHOCTH, KOHBCKIIMU, M3JIYUCHUSA W HCIAPCHHA BOIBI. BHCKTPOJII/IHEIMI/ILIGCKZUI
IpHUpo/Ia Nepeiadll HEPBHBIX UMITYNIbCOB. ONTHYECKas CHCTeMa 3peHus. AKYCTHYeCKas CUcTeMa ciayxa 1
roJIoco00pa3oBaHue.

IlpakTHYeckHe 3aHATHIA:

1. Xumusa yesioBeka. XMMHUECKUN COCTaB TeJla YEJIOBEKA: 3JIEMEHTHI U BELIECTBA, UX Kiaccu(UKalus
U 3HadyeHue. Bona, ee pyHnkuuu. BonHblil 6anaHc B opraHu3Me 4yeaoBeka. MUHepaabHbIE BEIECTBA M X
pOib B KM3HEIEATEILHOCTH OpraHu3Ma YeloBeKa. 3a00JeBaHMsA, CBA3aHHBIE C HENOCTAaTKOM HIIU
U30BITKOM HEKOTOPBIX XHUMHMYECKHX OJJIEMEHTOB B oOpranmsMme denoBeka. CyTo4yHas MOTpeOHOCTH
yelloBeKa B BUTAaMUHAX W UX OCHOBHble (yHkumu. Knaccudukanus utamuHoB. BomopactBopumbie
BUTaMUHBI Ha ipuMepe BuTaMuHa C. XKupopacTBoprmMble BUTAMHUHBI HA TIPUMEPE BUTaMUHA A.

2. Topmonbl. HepBHas u TymopanbHas pEryJsilUd TPOLECCOB >KU3HENEATEIbHOCTH OpraHu3Ma.
['opMOHBI Kak TPOJYKTHI, BbIpaOaThIBa€Mble JKele3aMu BHYTpeHHel cekpeunu. Kiaccuduxanus
TOPMOHOB I10 JK€JI€3aM, KOTOpPbIE UX NPOAYLMPYIOT, M 0 XUMUYECKO npupoze. CBoiicTBa TOPMOHOB.
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WucynuH Kak TOPMOH O€NKOBOW MNPHUPOAbL. AJpEeHaIHH Kak TOPMOH aMHUHOKHUCIOTHOW MPHPOJBI.
CreponiHble TOPMOHBI Ha IPUMEpE MOJIOBBIX. [ unep- u runo@yHKIMS JKelie3 BHYTPEHHEH CEKpEIHH.

CamocrosiTesbHasi padora:

1. Buramunsl. McTopus OTKpbITHS BUTAMUHOB. BUTaMuHbI Kak OMOJIOIrMYECKH AaKTHBHbIE

BenlecTBa. boie3HW, BbI3BAHHBIE HEJOCTAaTKOM IJIM HU30BITKOM BHUTaMUHOB: aBUTaMHHO3BI,
TUIIOBUTAMHUHO3bI, TUIIEPBUTAMUHO3BL.

2. JlekapcrBa. KpaTtkue cBeieHUs 0 3ap0KICHUU U pa3BUTUU (HapMaKOJIOTHH. 2
Knaccudukanus 1ekapcTBEHHBIX CPEICTB IO arperaTHOMY COCTOSHHIO: JKMIKUE, TBEpAble, MATKHUE.
Ankamouasl. Bakuwabel. XuMHOTepanmeBTHUECKHE TIpenaparbl. AHTHOMOTHMKHM. HapkoTudeckue
npenapatsl. Hapkomanus u ee mnocneactBus. ONTUMAIbHBIA PEXUM INPUMEHEHHS JIEKAPCTBEHHBIX
IpenaparoB. 2
3. 3nopoBblii 00pa3 xu3HU. Puznueckue 370poBbe U €ro kpurepuu. [lcuxuueckoe 370pOBbE U €rO
KpuTepud. HpaBcTBEHHOE 3/10pOBbE U €r0 KpUTepUU. Tpu OCHOBHBIE COCTABIAIOIINE 3J0pPOBOro oOpasza
YKU3HU: PEKUM JHS, IPaBUJIbHOE MUTaHKE, GPU3NYECKAsi aKTUBHOCTb U 3aHATHE CIIOPTOM. 2
4. ®akToppl, BIUAKOIINE HA 30pOBbe 4YeJIOBeKA: OKpyXKaollas cpeaa, NpoQriakTuiecKas
BaKIIMHALIUSA, CTPECChl, BpPEAHbIC MPUBBIYKU. AJIKOIOJIM3M M €ro mnocienctsus. Hapkomanusa u ee
[IOCJIEACTBUS. 2
S. ®u3uka Ha ciayxde 310pOBbsl Yel0BeKa. AHTPOIIOMETPUS: HU3MEPEHUE JIMHBI U MAacChl Tena,
CIIUPOMETPUSA M JKU3HEHHAs €MKOCTb JIETKMX. TeluioBele M3MepeHMsl W Temorepanus. M3mepenue
apTepHaJIbHOTO JaBJIeHUs. | MIepTOHUS ¥ TUIIOTOHMS. Y JIbTPa3BYKOBasl JUArHOCTHKA U T€parusl.
Onexrporepanus. JlazepHas Tepanus. MarHUTHBIA PE30HAHC U PEHTIe€HOAMarHocTuka. diaroopo- 2
rpadust. Tomorpadus.

IIpome:kyTouHasi arTecTanusi B popme 3auera | 180

Jlis XapakTepUCTUKH YPOBHS OCBOCHMS yueOHOT0 MaTepualla UCIOJIb3YIOTCs Ccielylolue 0003HaueHus:
1. — 03HaKOMHUTENbHBIN (Y3HaBaHNE PaHEE U3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2. — penpoAyKTUBHBIN (BBIIOJIHEHUE AEATEIILHOCTH 110 00pa3sily, HHCTPYKLUHU WU 110/1 PYKOBOJCTBOM);
3. — MPOIYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSITETILHOE BBITIOJTHEHHE JIEATEIbHOCTH, pellieHne MPoOIeMHBIX 3a/1a4)




3. YCJIOBUSA PEAJIU3AIIMM IPOTPAMMBI OBIIEOBPA3OBATEJIBHOM

YYEBHOM JUCIHUATLTAHBI

[Tpr BO3HMKHOBEHUH OCOOBIX OOCTOSITEIHCTB OCBOCHHE MUCIMILIMHBI EcTecTBO3HaHHE
OCYHICCTBJIIACTCA C NPpUMCHCHUCM SJICKTPOHHOI'O 06yquI/151 n JUCTAHIITNMOHHBIX
00pa3oBaTebHBIX TEXHOJIOTHH.

3.1. TpeboBaHUI K MHHHMAJIbHOMY MATEPHAJILHO-TEXHHYECKOMY oOecrneyeHuIo
peajim3anuu 001meo0pa3oBaTeIbHOM TUCHMIIHHBI

Peanuzanus oOuieo6pa3oBarenbHON yueOHONW JUCIUIUIMHBI OCYHIECTBIISAETCA B yueOHOM
kabunere Oe3omacHocTH Kku3HeaesTenbHocTH Nedll (423806, Pecnybnmka Tatapcran
(Tarapcran), r. Habepexusie Uennsl, nep. XKene3HoqopokKHUKOB, 1. 9A), B yueOHOM KaOuHeTe
Oe3onacHocTH xu3HenesTenbHocTd NelO8 (423806, PecnyOnuka Tarapcran (Tarapcran), r.
HabGepexxupie Yennsl, nep. XKene3HoqopoKHUKOB, 1. 9A)

OcHamieHHOCTh KabuHeTa 0e30macHOCTH xku3HenesTenbHocTH Ned11: yyeOnas meGens,
JI0CKa, KOMITBIOTEP, MPOEKTOP, UHTEPAKTUBHAS 10CKa, y4eOHO-HArJISAHbIE TTOCOOUS.

JInneH3nOHHOE MTPOrpaMMHOE OOecTieueHHe:

AnTtuBupycHoe nporpammuoe obecrieuenne Kaspersky Endpoint Security mist 6usneca -
Cranpmaptaeiii Band T: 250-499 Node 1 year Educational Renewal License: oroBop Ne
2020.2987 ot 21.02.2020,

Desktop Education ALNG LicSAPk OLVS E 1Y AcademicEdition Enterprise :

JOT'OBOP Ne 2020.13967 ot «27» uroiist 2020.

OcHameHHOCTh KaOuHeTa Oe3omacHOCTH ku3HenesTenbHocTH Nel(O8: yuebHnass mebens,
JIOCKa, KOMITBIOTEP, MPOCKTOP, HHTEPAKTUBHAS JIOCKA, y4eOHO-HATIISTHBIE TTOCOOUSI.

JIn1eH3nOHHOE MPOTrpaMMHOE OOecIIeUeHuE:

AnTHBHpYCcHOE mporpammHoe obecrieuenne Kaspersky Endpoint Security ais Ousneca -
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 :

JOT'OBOP Ne 2020.13967 ot «27» utons 2020.

3.2. YueOHO-MeTOAMYecKOe M HHPOPMALMOHHOEe o0ecrevyeHHe MPOTrPaMMbl
o0meo0pa3oBaTeJbHOM Y4eOHOM M CIHMIIIMHBI

OcHoBHas y4eOHast TuTepaTypa

1. EcrectBO3HaHuE. 10 KJIacc: OnexTpoHHas dopma  yuyeOHuKa  JuId
00111e00pa3oBaTeNbHBIX OpraHu3anuii: 6a30Bbiii ypoBenb/ [U. HO. Anekcammna u ap.]; mon
penakuueit U. 0. Anekcammnoil. - 6-e u3zz., nepepad. — Mocksa : IIpocsemienue, 2019. - 272
c.: mwl - (Cepus "Jlabupunt")  rpud

2. EctecTtBO3HaHuE. 11 KJIacc.: OnexktpoHHas  ¢opma  ydyeOHMKA IS
0011e00pa3oBaTeNbHBIX Opranmu3aiuii: 0a3oBeiid ypoBenb/ [M. HO. Amnekcammnua, K. B.
lNanaktonos, A. B. Jlsanues, M. A. lllatanoB]; non penakuueit M. 0. Anekcammunoit. - 6-e
u3J., nepepad. — Mockaa : [Ipocsewienue, 2019. - 255 c. : un. - (Cepus "JIabupunt")  rpud

JlononmHuTeNbHAS yueOHas TuTepaTypa

1. Bansuckumii, C. W.EctecTBo3HaHwe : Yy4eOHMK W TPAKTUKYM [JJS CPEIHETO
npodeccuonanibHoro obpazoBanms / C. WM. Bamsuckuit. — Mocksa : W3narensctBo Opaiit,
2019. — 367 c¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09150-2. — Texkcr :
anextporHsii // DbC FOpaiT [caiit]. — URL : https://biblio-online.ru/bcode/444277

2. CwmwupHoBa, M. C. EctectBo3HaHuMe : y4yeOHHMK M NPAKTUKYM IS CPEIHEro
npodeccuonansHoro oopazosanus / M. C. CmupnoBa, M. B. Hexmonosa, T. M. CmupHOBa. —
2-e m3n. — Mocksa : MsmarensctBo IOpaiit, 2019. — 332 c. — (IIpodeccuonanpHoe
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https://biblio-online.ru/bcode/444277

obpazoBanue). — ISBN 978-5-534-09495-4. — Texct : anekrponssiit // ObC IOpaiit [caift]. —
URL : https://biblio-online.ru/bcode/433393

CnpaBouHO-OuOIMOrpadnuecKue u3aaHus

bubnmorpaduyeckue uznanus

1. By3 Ha cTpanumax nepuoandeckoi neuatu: Mcropus u coBpeMeHHocTh (1992-2015) :
oubmuorpaduueckuii ykazatens / cocraBurenu ['. A. Ilerposa; mox penakuueit M. b.
JlapronoBoii; oTB. 3a Beilyck M. b. Jlapuonosa .— HaGepexxusie Uennsl : HUCIITP, 2015 .—
47 c.: mi1. — TekcT : HenoCPEICTBEHHBIMN.

CnpaBoyHble U3aHUS

1. 3apunoBa P.C. CoBpeMeHHOE €CTECTBO3HAHHME [DIEKTPOHHBIM pecypc|: KIIOUYEBBIC
nousitust/  3apunoBa P.C.— DnekTpoH. TeKCcToBble aaHHble.— HabGepexxnbie YenHbI:
Habepe:xxHOUeTHMHCKMIA TOCYAapCTBEHHBIN Ienarorndeckuii yauBepcutet, 2008.— 41 c.—
Pexxum noctyna: http://www.iprbookshop.ru/64641.html .— 3BC «IPRbooks»

[Tepuoanueckue n3ganus

1. AKTyanbHBIE Hay4dHble HCCIEOBaHHUS B  COBPEMEHHOM  MHUpE:  Hay4dHO-
MH(POPMALMOHHBIN KypHaIL. — YKpanHa: OOmiecTBeHHas opranmu3anus "MHCTUTYT COMMaTbHON
Tpancdopmarmn"” — uzgaercsa ¢ 2015 rona — 12 BeimyckoB B rog - — ESSN 2524-0986 — Tekcer :
AJIIEKTPOHHBIN // bazbl JTAHHBIX elibrary [caiit]. — URL:
https://elibrary.ru/contents.asp?titleid=58411 /— Pexum poctyma: uisi  aBTOpHU3UP.
II0JIB30BAaTENEH.

2. AKTyanbHble TMpOOJEMbl T'YMaHUTapHBIX M €CTECTBEHHBIX HAyK: HAay4YHO-
UH(POPMALMOHHBIIDKYpHATI. — MockBa: HayuyHo-WH(pOPMAMOHHBIA H31aTENbCKANA LEHTP U
penakiys KypHaia AKTyallbHbIE TPOOJIEMbl TYMAaHUTAPHBIX U €CTECTBEHHBIX HAyK — U3/1aeTCs C
2005 roga — 12 BemyckoB B rox - 151 ¢. — ESSN 2073-0071 — TekcT : anekTpoHHbIH // ba3sr
nanHbix elibrary [caiit]. — URL: https://elibrary.ru/contents.asp?titleid=28238 /— Pexum
JocTyna: Jiisl aBTOPU3UP. M0JIb30BATEIEH.

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

AIEKTPOHHBIN // ba3bl JTaHHBIX East View [caiT]. — URL:
https://dlib.eastview.com/browse/publication/92107  — Pexum poctyna: nanas aBTOPHU3UD.
nllonp3oBarenen.

4. Hayka M XKM3Hb: HAy4HO-METOAUYECKUN XypHal. — MockBa: Penakuus xypHana
"Hayxa u xwu3Hp" — nznaercs ¢ 2009 roma — 12 BeimyckoB B rox - 144 c. — ESSN 0028-1263 —

Texcr : omektponnbii  //  baser  ganneix  East  View  [caiit]. — URL.:
https://dlib.eastview.com/browse/publication/8287 — PexuMm pocryna: s aBTOpU3HP.
IIOJIB30BATENEH.

5. YuuTeneckasg rasera: Hay4yHO-METOAUYECKUMH KypHal. — MockBa: Penakuus
"Vuurenbckoit razersl” — uzmaercs ¢ 2005 roma — 52 Beimycka B roq - 24 ¢. — ESSN 0233-4488
— Teker : onektponHsld // ba3el nmamneix East  View [caiit]. — URL:
http://dlib.eastview.com/browse/publication/6205/—  Pexum noctyma: niasi  aBTOPHU3UD.
MOJIb30BaTENEN.

Nudopmannonnsie o6pa3oBaTenbHbIe pecypcehl ceTu MuaTepaeT

1. baza pgamHbix moprana Polpred.com O63op CMMW - Pexum nocryma:
https://polpred.com/news

2. UndopmannonHas npaBoBas cucrema ["apanT. - Pexum nocryna: http:/www.garant.ru/

3. Hayunas onextpoHHas ©Oubmuoreka eLIBRARY.RU. - Pexum ngocryna:
https://www.elibrary.ru

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

5. DNeKTpOHHBIN KaTaJior OuOIMOTEKH HITIY. - Pexum JIOCTYyTIa:
http://bibl.ngpi.net:81/cgi-bin/zgate.exe Nnit+test.xml,simple.xsl+rus

6. DnektponHo-omonuoreunas cucrema (ObC) I[PRbooks. - Pexum pocryma:
http://iprbooks.ru/

7. DnextpoHHass OuOnmoreuHas cucrema «lOpaiT». - Pexxum pocryna: https:/biblio-
online.ru/

4. KOHTPOJIb U OLEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA30OBATEJBHOU YYEBHOU JUCIIUAIIJIMHBI

KoHTponh ¥ oOIEHKa pe3yiabTaTOB OCBOCHHS — OOIIeO0pa3oBaTeIbHOW  y4eOHOM
JUCLHUIIMHBI OCYLIECTBIISAETCS MPENOJaBaTeIeM B IPOLECCE MPOBEACHUS AyAUTOPHBIX 3aHATHH,
a TaK)Ke BBITIOJHEHUS 00YYaIONIMMICS HHIUBUYyaTbHBIX 3aJaHHMA, TPAKTUICCKUX PadoT.

@®oHJ OICHOYHBIX CPEACTB JUIS MPOBEJACHUS TEKYLIErO KOHTPOJIS YCIEBAEMOCTH U
MPOMEKYTOYHON aTTeCTal O0yJaIoIuXCs 0 00meo0pa3oBaTeIbHON YIeOHO!W AUCIUIUTMHE BXOANUT B
cocTaB paboyeil MPOrpaMMbl JUCHUILTHHBI, TPEICTABICH OTJCIbHBIM JTIOKYMEHTOM.

Pe3yanaT1>1 Oﬁy‘{el-[l/lﬂ (DOpMI)I H METOAbI KOHTPOJIA U
JIUIYHOCTHBIC, MCTAIIPCAMETHBIC, IPCAMETHLIC OICHKH PE3yJbTaTOB Oﬁy‘IEHI/IH

Texkylmuii KOHTPOJIb YCIIEBAEMOCTH:
VYerHbll onpoc,

JIMYHOCTHBIEC

YCTOWUYMBBIA MHTEPEC K UCTOPUHM M JOCTH)KCHMSM B
00J1acTH €CTEeCTBEHHBIX HayK, YYBCTBO TOPJOCTH 3a
POCCHUICKHE €CTECTBEHHBIE HAYKH

Pedepar,
KoHnTponbHble paboThl

TFOTOBHOCTb K MIPOOJIKEHHIO o0pazoBaHus, ITpoMeKyTOUHas ATTECTALHS:
HOBBILICHUIO KBaJIM(pUKALUU B U30paHHOH | 3ayer

npodeCCHOHATIBHON JEeSITEIbHOCTH C HCIIOJIb30BaHHEM
3HAHUN B 00JJACTH €CTECTBEHHBIX HAYK

00BEKTUBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIIUH B
00JlaCcTH ~ €CTECTBEHHBIX HAayK Il  4YeJloBeKa |
oOIiecTBa, yMEHHE HCIOIB30BaTh TEXHOJIOTUYECKUE
JTOCTHDKCHHS B 00J1aCTH (PU3UKHU, XUMUHU, OUOJIOTHH JIJIs
MOBBIIICHHS COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO
pa3BuUTHUA B BBIOpaHHOM npoheccuoHanbHOM
JIeSITeIbHOCTH

YMEHHE MPOAHAIU3UPOBATH TEXHOTCHHBIE TTOCIEICTBUS
s OKpY>Karoleu Ccpensl, OBITOBOM "
MIPOU3BOACTBEHHON IESITEIbHOCTH YEJIOBEKA

T'OTOBHOCTHE CaMOCTOATCIBHO ,I[O6BIB8.TB HOBBIC JJIA
cebs CCTCCTBCHHOHAYYHEBIC 3HAHUA C HCIIOJIB30BAHUCM
JJIL 3TOTO JOCTYIIHBIX NCTOYHHUKOB I/IH(l)OpMaI_II/II/I

yMEHUE yIpaBIATh CBOEH MI03HABATEIIbHON
JEATEIIBHOCTBIO, IIPOBOJAMTH  CAMOOLIEHKY  YpOBHSA
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOTO Pa3BUTHS

yMeHI/Ie BI)ICTpaI/IBaTI) KOHCTPYKTI/IBHBIG
B3aMMOOTHOIICHHUS] B KOMaHJE [0 PEHICHHIO OOIIUX
3amad B 00JIaCTH €CTECTBO3HAHUA

METANPEeAMETHBIC

OBJIQ/ICHUE YMCHUSMHU M HaBBIKAMHU Pa3IMYHBIX BUIOB | TeKylIMii KOHTPOJb YCIICBAEMOCTH:
T03HABATENIbHOM ACATENBHOCTU Ul M3YYCHHUS PA3sHbIX | VCTHBI ompoc,
CTOPOH OKPYXaIOIIEero €CTECTBEHHOT0 MUpa Pedepar,

22


http://bibl.ngpi.net:81/cgi-bin/zgate.exe?init+test.xml,simple.xsl+rus
http://iprbooks.ru/
https://biblio-online.ru/
https://biblio-online.ru/

IpUMEHEHHE OCHOBHBIX METO/I0B NO3HAHUSA
(HabmoIeHNs, HAYYHOT'O AKCIIEPUMEHTA) JJIS U3YYEeHUs
pasIMYHBIX CTOPOH €CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, C KOTOPBIMH BO3HHKAeT HEO0OXOAUMOCThH
CTAJIKUBAThCsI B PO ecCUOHAIbHON cepe

YMCHHUC ONpCACIATL HLCIW W 3aJadu ACATCIIbHOCTH,
BBI6I/IpaTL Cpe€acTBa Ay UX OJOCTHXKCHUS Ha ITPAKTHUKE

YMEHUE HWCTOJb30BaTh pPa3IUYHbIE HWCTOYHUKH JIS
MOJTyYeHUs] ECTECTBCHHOHAy4YyHOW WHGOpMaNuu U
OIICHUBAaTh €€ JIOCTOBEPHOCTh ISl  JOCTHIKEHUS
MMOCTaBJIICHHBIX IIeJEH U 3a7a9

KoHTposbHBIEe pabOTHI

HpOMe)KYTO‘IHaH aTTcCTalusAd.
3a4€CT

NnpeaAMeETHLIC

c(OPMHPOBAHHOCTh NPEACTABICHUNH O IEIOCTHOM
COBPEMEHHOM €CTeCTBEHHOHAy4YHOIl KapTMHE MHpa,
IpUpoJe  Kak  €QMHOM  LEJIOCTHOM  CHUCTEME,
B3aMMOCBSI3M  4€JIOBEKa, IpPHUPOJIbl U  OOILECTBa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX Maciitabax Beenennoi

BJI1aACHHUC 3HAHUAMU O Hanbosee BaXKHBIX OTKPLITHUAX U
JOCTHIXCHHUAX B obOnactu €CTCCTBO3HAaHMA, ITOBJIHUABIINX
Ha 35BOJIOLINIO HpeI[CTaBJICHI/Iﬁ O IIpUpoaAC, HA Pa3BUTUC
TEXHHUKHU U TEXHOJIOTHI

c(hOpMUPOBAHHOCTh YMEHHUS MIPUMEHSITh
€CTECTBCHHOHAYYHbIC  3HAHUS Uil  OOBSICHEHUS
OKPYXAIOIIUX  SBJICHWUN, COXPAaHEHUS  3J0pPOBbS,
obecrieueHHUss  OE30MACHOCTH  KH3HEACATEIHLHOCTH,
OepeKHOr0 OTHOIICHUS K MPUPOJE, PALHUOHAIBHOTO
MPUPOJONOIB30BAHMS, @ TaKKE BBIMOJHEHUS POJIH
rPaMOTHOTO MOTPEOUTENS

c(OpMUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJIE
MO3HAHUS MPUPOJBI U CPEACTBAX M3YUYEHUS MErammpa,
MakpoMMpa M MHUKPOMHpA; BJaJIeHUE IpUeMaMHu
€CTECTBEHHOHAYUYHBIX HaOJI0IeHUH, OIIBITOB,
UCCJIEJOBAaHUM M OLIEHKU JOCTOBEPHOCTU MOJYyYEHHBIX
pE3yJIBTaTOB

BJIQJICHUE TIOHATUHHBIM ammapaToM €CTECTBEHHBIX
HayK, IMO3BOJISIIOIIMM II03HABaTh MHUP, y4acTBOBAaTh B
JUCKYCCUSIX TI0 €CTECTBEHHOHAyYHBIM  BOIIpOCaM,
UCIIOJIb30BaTh pa3IMyHble HICTOYHUKU UH(OpMaIK JUIs
MOJATOTOBKM  COOCTBEHHBIX  PabOT,  KPUTUYECKHU
OTHOCUTBCS K coobmenusmM CMU, cozpepxammm
Hay4YHYI0 HH()OpMAIIIO

c(OpMUPOBAHHOCTh YMEHUH TIOHMMAaTh 3HAYMMOCTh
€CTECTBEHHOHAYYHOT'O 3HAHUS I KaXJIOTO YeJOBEKa
HE3aBHCHUMO OT €ro MpOoecCHOHANBHON JeITeIhHOCTH,
pa3invaTb q)aKTI)I N OLICHKH, CpaBHUBATb OLCHOYHBIC
BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPHUSIMHU OLEHOK U
CBSI3b  KPUTEPHEB C  OMNPEIEICHHOM  CHUCTEMOU
LIEHHOCTEN

Tekyiuii KOHTPOJIb YCIIEBAEMOCTH:

VYerHbll onpoc,
Pedepar,
KoHnTponbHble paboThl

IIpomexyTouHast arrecTanus:
3a4yeT
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