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1. MACIIOPT PABOYEW ITPOIPAMMBI OBIIEOBPA3OBATEJIBHOM
YYEFHOU JUCIHUIIJIMHBI ECTECTBO3HAHUE

1.1. O6aacTp npUMeHEeHNs POrPaMMBbl

[Iporpamma  oOmieoOpa3oBaTebHOM ~ Y4eOHOW  JUCHUILIMHBI  EcTrecTBO3HaHUE
npeHa3HayeHa A oOydeHHss  0Opa3oBaTeNbHBIX  OpPraHU3alMAX,  PEaTH3yIOLINX
o0pa3oBaTelbHYI0 MPOrpaMMy CpeaHero o0miero oOpa3oBaHHs B MpeAesiax OCBOCHUS
00pa3oBaTeNbHON MPOTrPaMMBbI CPEIHETO MPO(PEeCcCCHOHATBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO
obmero obpazopanus no crenuaabHocT 44.02.05 KoppekimoHHasi meaaroruka B Ha4ajabHOM
o0pa3zoBaHuy, yKpyIlHeHHas rpynna crneunanbaoctedt 44.00.00 OOpa3zoBaHue U NeJaroruyeckue
Hayku. PaOouas mporpamMma cocTaBiieHa Ha OCHOBE MPUMEPHON MPOrpaMMBbl MO AMCLUILTAHE
EcrecTBO3HAaHME, C y4e€TOM TyMaHUTApHOTO NPOQGHIS MOTy4aeMoro MpodhecCHOHAIBLHOTO
o0OpazoBaHwUs.

1.2. Mecto o00uieo0pa3oBaTeibHOIl  y4eOHOH JUCHUILIMHBI B  CTPYKType
o0pa3oBaTe/IbHON NPOTrPaMMBbI

Oo6meoOpa3oBaTenpHas y4eOHas IUCHUIUIMHA EcTecTBO3HAHHWE SBISCTCS YYCOHBIM
npeaMeToM o0s3aTenbHOl mpeaMeTHoi obmacti EcrectBennsie Hayku @I'OC cpemHero oomiero
obpazoBanusi. OOmeoOpa3oBaTebHas yueOHash JUCHUIUIMHA EcTecTBo3HaHWE u3ydaeTcs B
oOmieo0pa3oBaTeIbHOM IMKJIE Yy4eOHOro miaaHa oOpa3oBaTeNbHOM mporpaMMbel Ha 0ase
OCHOBHOTO 00IIIero 00pa3oBaHUs C MOJYYCHHEM CpPEIHEro OOmero o0pa3oBaHUs, SIBIISCTCS
JUCIUTUTMHOM 110 BBIOOPY M3 00s13aTENbHBIX MPEAMETHBIX 00IacTei.

1.3. leab u niianupyemblie pe3yabTaThbl 0CBOEHHsI 00111€00pa3oBaTe/ILHOI YueOHOH
AUCHUILTHHBI

OcBoenue cojepkanusi 001e00pa3oBaTeIbHON yueOHON aucIUIIuHbl EcTecTBO3HAaHME
obecrevynBaeT JOCTHKEHNE 00YJAOIIUMHUCS CIEAYIONINX Pe3yIbTaTOB:

JIMYHOCTHBIX:

— YCTOWYMBBHIN WHTEpPEC K HCTOPHH U JOCTHKEHHSM B O0JACTH E€CTECTBEHHBIX HAYK,
YyBCTBO TOPJIOCTH 32 POCCHICKHE €CTECTBEHHBIC HAYKH;

— TOTOBHOCTH K MIPOJOKEHUI0 00pa30BaHMsl, OBBIIICHUIO KBaTU(UKAINKU B U30paHHON
po(heCCHOHATTLHOM JISATEIILHOCTH C UCIIOJIb30BAHNEM 3HAHUH B 00JIACTH €CTECCTBCHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHHE 3HAYUMOCTH KOMIIETEHIIMI B OOJIACTH €CTECTBEHHBIX HAyK
JUTSL YeJIoBeKa M OOIIeCTBa, YMEHHE HCIOJB30BaTh TEXHOJIOTHUECKUE JTOCTHKCHHS B 00JacTH
bu3MKY, XUMHUHM, OMOJOTHH Ui TOBBIIICHUS COOCTBEHHOTO HHTEJUICKTYaJIIbHOTO Pa3BUTHS B
BbIOpaHHOU NMPO(dhecCHOHATBLHOM e TEIbHOCTH;

— yMEHHE TMPOAHAJIN3UPOBATh TEXHOTEHHBIC IMOCIEICTBUS ISl OKPYXKAIOUIEH Cpelbl,
OBITOBOM M TTPOU3BOACTBEHHOM EIATEIILHOCTH YEIIOBEKA;

— TOTOBHOCTH CAMOCTOSITENILHO JOOBIBATh HOBBIC JIJIsl C€0s1 €CTECTBEHHOHAYUHBIE 3HAHUS
C MCIIOJIB30BAHUEM JIJISI 3TOTO JIOCTYITHBIX UCTOYHHKOB HH(OPMAIIHH;

— YMEHHE YIPaBJISATh CBOCH MO3HABATENBHON NIEATEIHHOCTHIO, MIPOBOJAUTH CAMOOIICHKY
YPOBHS COOCTBEHHOTO HHTEJUICKTYAIbHOTO PAa3BUTHS;

— YMEHHE BBICTpaUBaTh KOHCTPYKTHBHBIC B3aHMMOOTHOIICHHS B KOMaHJE MO PEIICHUIO
0o0IMX 3a7a49 B 00JIaCTU €CTECTBO3HAHHS;

MeTanpeaMeTHbIX:

— OBJIAJICHUC YMCHHSIMHM W HaBBIKAMH Pa3IMYHBIX BUJIOB MTO3HABATCIILHOMN JIECATSIIBHOCTH
JUTSL U3yYEeHHS Pa3HBIX CTOPOH OKPYXKAIOIIETO €CTEeCTBEHHOTO MHUPA;



— IPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS (HAOIIOIEHUS, HAYYHOTO DKCIIEPHUMEHTA)
JUTSL U3YYEHUS PA3IIUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, C KOTOPBIMU BO3HUKAET
HEOOXOIMMOCTh CTAIKMBATHCS B MPOPECCHOHAITBHOM cdepe;

— YMEHHE OINpeNeNaTh Ied MU 3aJa4dl JCSITCIbHOCTH, BBIOMpPATh CPEICTBA IS HX
JOCTHIKEHUS HA TTPAKTHUKE;

— YMEHHUE HCIOJb30BaTh Pa3INYHbIC UCTOYHUKU ISl TOJYYEHHs] €CTECTBEHHOHAYYHOU
uH(OpPMAIIUU U OLEHUBATh €€ JOCTOBEPHOCTH ISl JOCTHUIKCHHSI IOCTABJICHHBIX IEJIeH U 3a71a4;

MpeAMeTHBIX:

— c(OPMUPOBAHHOCTH MPEJICTABICHHUIA O IEJIOCTHOW COBPEMEHHON €CTeCTBEHHOHAYYHON
KapTHHE MHpa, MPUPOJIC KaK €IMHOW IEJIOCTHOW CUCTEME, B3aUMOCBSI3H 4elIOBEKa, MPUPOJIBI U
o0miecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHol;

— BJAJICHHE 3HAHUSAMH O HamOOJee BAXKHBIX OTKPBITUSX W JIOCTHIKCHHUSAX B 00JacTu
€CTECTBO3HAHMS, TIOBIUSBIINX HA 3BOJIOIUIO MMPEACTABICHUI O IPUPOJIC, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHIL;

— cOpMHUPOBAHHOCTH YMEHHUS MPUMEHATh C€CTCCTBCHHOHAYUYHBIC 3HAHUS  JUIS
OOBSICHEHUSI OKPY)KAIOLIUX SIBJICHUH, COXpPAHCHUsS 3JI0pOBbsS, OOCCIeYeHUs Oe30MacHOCTH
KU3HEICATSIIEHOCTH, OepeKHOTO OTHOIICHUS K IpHUpo/IL, paIMoHaIBLHOTO
IPUPOIONIOIB30BAHMUS, & TAKXKE BBITIOJIHEHUS POJIA TPAMOTHOTO MTOTPEOUTEIS;

— c(hOpMHPOBAHHOCTh TPEICTABICHUA O HAYYHOM METOJE ITO3HAHUS TPHUPOJLI H
CpeACTBaX M3YYCHHUS Meramupa, MakKpOMUpa W MHKPOMHpPA; BIQJICHUE IpHEMaMu
€CTCCTBCHHOHAYYHBIX HAOJFOJICHUN, OTBITOB, WCCICAOBAHUNW M OIEHKH JIOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB;

— BJIQJICHUE TOHSATUHHBIM aIapaToOM €CTECTBEHHBIX HAYK, IMO3BOJISIONINM I103HABATH
MUp, y4acTBOBATh B IMCKYCCHUSIX [0 €CTECTBEHHOHAYYHBIM BOIIPOCAM, UCIIOJIb30BaTh Pa3IMUHbIC
UCTOYHUKNA WH(OpPMAMU JUIS TIOJTOTOBKM COOCTBEHHBIX pPa0OT, KPUTHUYECKH OTHOCHTBCS K
coobmienussiMm CMU, conepxamum HaydHY0 WHPOPMAIIHIO;

— ¢(hopMHPOBAHHOCTh YMEHUI MOHUMATh 3HAYNMMOCTh €CTECTBEHHOHAYYHOT'O 3HAHUS TSI
Ka)KIOr0 4eJIOBeKa He3aBUCUMO OT ero mpodecCHOHANBbHOW NesSTeNbHOCTH, pa3indaTh (akThl U
OIICHKH, CPABHHMBATh OIICHOYHBIC BBIBOJBI, BUICTh WX CBS3b C KPUTCPUSMHU OIICHOK U CBSI3b
KPUTEPUEB C ONPEACNECHHON CUCTEMON IIEHHOCTEH.



2 CTPYKTYPA U COJAEPXKXAHUE OBIIEOBPA30OBATEJBHON YYEEHOM

JUCHHUIIJIMHBI
2.1. O0Obem oO0OuHIcOOpa3oBaTEIbHON Y4eOHOH IMCUMILUIMHBI M BHAbI Y4eOHOM
padoThI:
Bup yueoHoii padoThl Oo0bem ITo cemecTpam
YacoB BCEro 1 2
1 2 3 4
MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 164 80 84
Obsi3aTesibHast ayJauTopHasi yueOHast 164 80 84
Harpyska (Bcero)
B TOM YHCIIE:
TEOpETHUECKOe 00yUueHue 82 40 42
MPAKTUYECKUE 3aHATHUS 82 40 42
CamocrosiTesibHasi padoTa o00y4aloulerocs - - -
(Bcero)
[TpomexyTouHas aTTecTalus Huddepenun
POBaHHBIN
3auer




2.2 TemaTn4yeckuii IVIaH U cofieprkaHue 001e00pa30BaTeJbHOM Y4eOHOM! M CIHIIIHHbI

HaumenoBanue | CojepikaHue y4eOHOro MaTepuasia, NpaKTHYECKUe 3aHITHSI, CAMOCTOSITeIbHAsI padoTa O0bem YpoBeHb
pa3/1esioB U TeM | o0y4arouuxcs 4acoB OCBOEHHS
1 2 3 4
1 cemecTp
Pa3nea I. ECTECTBO3HAHUE U METO/bI IIOBHAHUS MUPA
(10 kanacc)
Coaep:xanue yueOHOTro MaTepuaJia
1. Beenenue B ecrecTtBo3HaHue. Ilpupona — cpena oOMTaHMS M HCTOYHUK JKU3HM 4EJIOBEKa.
B3aumooTHOIIEHHsT YenoBeKa W MPUPOIbI, HX AuaiekTuka. llpupoma — HMCTOYHHUK TBOPUYECKOTO
BJIOXHOBEHHMSI JiesiTeNnel uckyccrpa. EctecTBo3HaHHE — €IMHCTBO HayK O IIPUPOJIE. 2
Tema 1. 2. Marepuss u ¢opMmbl ee cymecTtBoBaHus. Jluanmexktuka ecrecTBo3HaHUS. OCHOBHBIE 3Tambl  €ro
EcrecrBo3nanme | PA3BATHA. TIOHSTHE O €CTECTBOSHAHMH KaK CHCTEME HAy4YHBIX 3HAHUI O IPHPOJIC.
[ 3. DMIUpUYECKHil yPOBEHb HAYUHOTO N03HaHMs. DPOPMBI IO3HAHKSA: HAYUHOE U HeHaydHoe. J[Ba ypoBHS | 2 2
COBOKYIHOCTD HAYYHOTO TIO3HAHUS: SMIIMPUUECKUI M TeopeTndeckuil. [loHsATHE 00 SMIUPUYECKOM ypOBHE HAYYHOTO
HAYYHBIX no3HaHus U ero merogax. Habmonenue u sxcnepuMenT. ['unoresa u BeiBoA. MoaenupoBaHue Kak METO/
e Hay4HOro Mo3HaHus. [Ipoiiecc MOaenMpOBaHMS U €ro COCTaBHBIE YAacTH: CYOBEKT, OOBEKT M MOJIEb,
npupoe OTpakaolasi OTHOIICHHE MEX/y HHUMHU. THIbI MOJeNeii: MaTepuanbHble U 3HakoBble. TeopeTHueckuii | 2
YPOBEHb HAay4YHOTO TO3HaHUsS. [lOHATHE O TEOPETHYEeCKOM YpPOBHE HAYYHOTO TIO3HAHUS W €ro
cocTaBmstonx. MoiearpoBaHie Ha TEOPETUIECKOM YPOBHE NMO3HAHUS U THUITBI MOJIEIICH.
4. SI3BIK €CTECTBO3HAHMS. 2

HpaKTuqecm[e 3aHATHUA:




1. Buonoruss. buonorumyeckas cucreMaTMKa W €€ BaKHEHIIME TaKCOHbl. bHHOMHHalIbHAs
HoMmeHKnarypa. Ilonarue Buga. Cucremaruka kuBOTHbIX. [loHsTHe mopoasl. CucremaTvka pacTeHUI.
[TousiTue copra.

Buonornyeckas HOMEHKJIaTypa — OCHOBA MPO(ECCHOHATBHOM IEATETbHOCTH.

2. Xumus. TpuBuanbHble Ha3BaHMs. PanumoHanbHas HOMEHKIaTypa. MexayHapoaHas HOMEHKIATypa
NIOITAK. Xumuueckue 3JeMEHThl U MPOUCXOKICHHE WX Ha3BaHMU. Kiaccmgukanus HeopraHHUeCKUX
BEIIECTB U IPUHLUIIBI 00pa30BaHMsI UX Ha3BaHUHN

3. ®usuka. Enuannel nu3Mepenus: Gpu3nueckux BenuurH Ha Pycu. EnuHunb! msMepenus: gpusmueckux
BEJIMYMH B HEKOTOPBIX JPYruUX CTpaHax. MexayHapoJaHas cucTeMa €IMHUI] U3MEpeHus (pusnyeckux
BenmmurH — CU. OcHOBHBIE U TIPOU3BOIHBIC €IUHHIIBI H3MepeHus (uzndeckux BenuunH CH.

4. Pojib MBICIEHHOTO HKCIEPUMEHTAa U MaTeMaTHYECKOro MOJEIMPOBAHUS B CTAaHOBJICHUU U PA3BUTUU
€CTECTBEHHBIX HayK.

Tema 2.
EcrecTrBeHHOHay
YHbIC IOHATHS,
3aKOHBI U
TEOPHHU

Coaep:xxanue yueOHOro MaTepuaJia

1. EcrecTBeHHOHAy4YHbIe MOHATHS.

Konkpernsle 1 aOcTpakTHbIE  €CTECTBEHHOHAYYHbIE  IOHATHS.  3aKOHbl  €CTECTBO3HAHMSI.
EctectBeHHOHayuyHBIe Teopuu. OnucarenbHble TEOPUU U OOBSCHUTENbHBIE TeopuH. [IporHo3upyroras
POJIb €CTECTBEHHOHAYYHBIX TEOPHH.

2. EcrecTBeHHOHay4YHasi kKapTuHa Mupa. KapTuHel Mupa: penuruosHas, ObITOBasi, Xy/10KECTBEHHAS.
EcrecTtBenHoHayuHas kaptuHa mupa. DBomorus EHKM u ee atanbl: apucToTeneBCKuii, HbIOTOHOBCKHM,
ODUHIITEWHOBCKass  peBomtouus. lIpuHummbel  1MO3HaHMA B €CTECTBO3HAHHUM:  COOTBETCTBHS,
JIOTTOJTHUTEIbHOCTH, IPUYUHHOCTH, CAMMETPHH.

HpaKaneCKue 3aHATHUA:

1. Mupsbl, B KOTOpbIX MbI kKMBeM. Kiaccuduxanus MHupoB (Meramup, MakKpOMHUpP, MHKPOMHP,
HaHOMHUp). ['paHUIIBI MUPOB M YCIOBHOCTb 3TUX TpaHull. [Ipubopsl aAs n3ydeHus MUPOB, UX HBOJIIOLIUS
oT cBeroBoro Mukpockona P. I'yka 1o ckanupytromiero TyHHenbHoro mukpockorna(CTM) u atomHo-
cunoBoro mukpockona (ACM). MomnekynasipHOEe paclio3HaBaHUE W €r0 POJb B TMPHUPOJIC W KUZHH
yenoBeka. Kommbroreps! Oyymiero.

2. KonTpoJasHasi padora. EcTecTBO3HaHME U METO/IbI TO3HAHUS MUPA

Paznea II. METAMUP

(10 xkaacc)




Tema 3.
YesoBek n
Bcenennas

Conep:xanue yueOHOro MaTepuaJia

1. XpoHoJiorusi aCTPOHOMHMYECKHUX MPEACTABJIECHNH U OTKPBITHIA:

TEOLIEHTPUUECKas CUCTEMAa MHUpaA; aHTPOIIOLEHTpUYECKasi CUCTEMAa MHpA; I'eJIUOLIEHTPUYECKas cucTemMa
mupa. ActpoHoMbl XVI—XIX BB. 1 UX BKJIaj B pa3BuTue mnpeacrapieHui o Beenennoil. Kocmomnorus.
Bxuta oTeuecTBEHHOM HayKH B MUPOBYIO KOCMOJIOTHIO.

2. Ilpoucxoxkaenue u crpoeHue BcesenHoil. Dusznyeckue SBICHUS W 3aKOHBI, CBSI3aHHBIE C
npoucxoxaeHueM u crpoeHueM Bceenennoil. Dddexr Jomnepa. 3akon XaOb6ma. Teopust Bonbimoro
B3pbIBa. EquHUIIBI M13MepeHust KocMuYeckux paccrosinuii. HeGecHsie Tena.

CozBe3aust. 3Be3iHble cKOoIUIeHU. 3Be3/bl. [lnaneTsl. KomeTsl, METEOPUTHI, aCTEPOUIBIL.

3. Kak uyenoBexk u3yuyaer meramup. [lepBrie Temeckombl M obcepBaTopuu. Teneckomn-pegpaktop u
Teneckomn-peduekrop. Paguoreneckonsl U MeXIUIaHeTHble cTaHiuu. OpOHUTanbHAs acTPOHOMHUYECKas
obceparopus (OAO).

4. 3akonbl aBHKeHUs] HeOecHbIX TeJi. [lepriii 3akoH Kemuepa. Anoreil u nepureil. XapakTepuCTUKU
amumrca: (oKaTbHOE PaccTOsHUE, (POKYC, OCh, MOIYOCh, SKCIEHTPUCHTET. BTOPOH M TpeTHii 3aKOHBI
Kemnnepa. 3akon BcemupHoro TsaroreHusi. Kocmuueckue CKOpoCTH.

S. Tamaktuku. OOmme cBeaeHuss o TranakTukax. YepHsle 1pippl. Kiaccuduxanus rajiakTuk:
SJUTMTIITUYECKHE, CIIMpallbHbIe, HeTpaBUiIbHbIC, paguoranakTuku. Hama [Manaktuka — Mneunsrii [1yTs.
Kgazapsl.

6. 3Be3nbl. Cosanue. 3Be3npl, MX poxaeHHe. CHEKTpalbHBI aHATU3 — OCHOBAa HCCIEIOBaHMS
XUMHYECKOT'0 COCTaBa 3Be3/. XapaKTepUCTUKH U Kiaccudukanus 38e3]. [Iponcxoxnenue ConHua u ero
ctpoenue. CTpykTypa conHedHoi atMochepsl. CoTHEUHbIH BeTep.

7. I'mapocdepa. Okeanbl 1 Mopsi. CoctaB runpochepsl. Mupooii okean. Mops. Herunuunbie Mopsi:
CapraccoBo, Kacnuiickoe u Apanbckoe. TemMa MOpsi B IPOU3BENEHUSX MHUPOBON XYJ0’KECTBEHHOM
KYJIBTYpBI.

8. Boabl oxkeaHOB U MoOpell. XUMHUUYECKHI COCTaB MOPCKOW M OokeaHuuyeckou Bonbl. [Ipomwmmie. Jlex B
okeane. ['pernanaus. AHtapktuna. J[Bmwxkenue Boa MupoBoro okeana. [IpuiuBel u oTiauBel. Mopckue
TedeHusl. TUIbl KIuMarTa.

IIpakTHYeckne 3aHATHSA:

1. CosHeyHass cucremMa u ee miaaHerbl. CtpoeHue CoilHEUHOM cucTeMbl, MIaHeThl CoJHEYHOU
cucteMbl. [Ipyrue cTtpykrypHble 37eMeHThl COJHEYHOM CHUCTEMBI: CHOYTHHUKH IUIAHET, aCTEPOU/IbI,
KOMETBI, METCOPHUTHI.

2. Ctpoenue 3emun. Jlutocepa. Buyrpennee ctpoeHue 3eMiu U ee XUMU4eckuil coctaB. CTpoeHue u
coctaB surtochepsl. MuHepansl W TOpHBIE TOpoiabl. Pynpl. JlutocdepHbie minThl. 3eMIIETpSICEHHS.




[lIxana Puxtepa. ITHTEeHCUBHOCTD 3eMieTpsicenuil. [lynamu.

3. Boabl cymu. Boasl cymm u ux xnaccudukanus. Pogauku. ['eiizepsl. MuHepaibHble BOABI U UX
knaccudukanus. [Ipob6rema mpecHoit Bombl. O3epo baiikan. KapcroBeie sBieHuss U oOpa3zoBaHHE
CTaJIAKTUTOB U CTAJarMUTOB. AHOMAJIbHBIE CBOMCTBA BOJIbI 1 UX 3HAYCHHE B IIPUPOJIE.

4. BaaxHocTh Bo3ayxa. Biaxxnocts Bozayxa. Ilcuxpomerp u  rurpomerp. Touka pockl. Obnaka, ux
dbopmel 1 pazmepsl. Tyman. Ocanku u ux Tunsl. Pagyra.

5. Atmocdepa. Ilorona. Atmocepa u ee cocraB. BeprukanpHoe crpoeHue atMocdepsl: Tporocdepa,
cTparocdepa, me3ochepa, Tepmocdepa, sk3ochepa. CoctaB Bozmyxa. O30HOBBIC ABIPHI U MTAPHUKOBBIM
s dexr. [Toroga u kaumar.

6. AtmocdepHoe nasienue. Berep. AtrmocdepHoe maBnenme. KeccoHHas M BBICOTHash OOJE3Hb.
[{ukIOHBI U AHTULUKIOHBI. ATMOc(epHble QpoHTH. BeTpa M MX BHIBI: IIKBajl, CMEp4Y, aHTHUIIAccarT,
naccar, opus, ¢eH, 60pa, CUPOKKO, MyCCOHBI, Tall(yHBI, yparansl, cMmep4s, TopHano. lllkana bogopt

7. KonTpoubHas pabora: Meramup

Paznea III. MAKPOMMUP

(10 knacc)

Tema 4. ’KuzHb,
NPU3HAKHA
*KMBOT0 H X
OTHOCHTEJIbHOCT
b.

Coaep:xanue yueOHOro MaTepuaJia

1. OcHOBHBIE CBONHCTBA KHBOI0 OPraHM3Ma: €JIMHCTBO XHMHYECKOTO COCTaBa, OOMEH BEIECTB,
CaMOBOCIIPOMU3BEJICHNE, HACJIEICTBEHHOCTh, W3MEHYMBOCTb, pAa3BUTHE M POCT, pPa3IpakKMMOCTh,
JUCKPETHOCTD U LIEJIOCTHOCTD, SJHEPrO3aBUCUMOCTb.

2. )KuBble CHCTeMBbI KaK CaMOYNPAaBJIAIOIIHECs, CAMOPEryJIUpyoIHecsi, cCaMOOPraHu3yoIHecs
CHCTEMBI.

Tpu Hauana TepmoguHaMuku. [loHsaTre sHTpOIIMM.

3. Ilpoucxoxkaenue :xu3HH Ha 3emue. OCHOBHBIE THUIIOTE3bl NPOMCXOXKIACHHUS >KM3HM Ha 3eMile:
KpearoHn3M, TUIIOTe3a CaMOPON3BOIBHOIO 3apPOXKACHUS )KU3HU U3 HEXXHMBOIO, KOHIIENIINS OMOreHesa,
TUIOoTe3a naHcnepMun.[ umores3a mpoucxoxaeHNs KU3HH ITyTeM OMOXUMHUYECKON BOOIUH. JIUCKyccus
0 BO3MO>XHOCTH CYIIIECTBOBAHUSI BHE3EMHBIX [IMBHIIM3ALIUN.

4. Kuerounas teopus. IIpocreiimme. Bupycnl. Knerounas teopus u ee nonoxxenus. IIpocreiimmue:
KT'YTUKOBBIE, pECHUYHbIE, aMeOOHIHbIe. 3HAU€HUE POCTEUIINX B MPUPOJIE U KU3HU YeJIOBEKa.

IIpakTHyeckne 3aHATHA:
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1. XuMH4YeCKHH COCTaB KJIETKH. XMMHMYECKas OpraHu3auus KIETKA Ha aTOMHOM — DBJIEMEHTHOM
ypoBHEe. MakpoaieMeHTsl. MukpoaiaeMeHTbl. MONEKYISpHBI YPOBEHb XUMHUYECKOW OpraHU3aluu
kineTku. Heoprannueckue coennHeHus kieTku. Bona u ee ponab. Munepaibhble conu. OpraHudeckue
BEIECCTBA KJIETKH.

2. YpoBHH opraHu3anuu ku3HHM. KileTOUHBIM ypoBEHb OpraHu3aluU KU3HM Ha 3emiie. TkaHeBbIH
ypoBeHb. Tumbl TKaHeW >KMBOTHBIX M pacTeHuil. OpraHHblii ypoBeHb. OpraHu3MEHHBI YPOBEHb.
[TonynAMOHHO-BUIOBOM YpOBEeHB. broreoneHoTHYeCKuid ypoBeHb. bruoneHos. buochepHsiii ypoBeHb.

3. IIpokapuoThl ¥ 3yKapuoThl. bakTepun u ux Knaccupukanus: mo ¢Gopme, Mo TUIY MUTAHUA, O
OTHOILEHHIO K Kucnopoay. OcoOeHHOCTH CTPOEHUs OaKTepUil U UX JKU3HeAeATeIbHOCTU. Poib Oakrepuit
B IIPUPOJIE M KU3HU 4yenoBeka. [{naHoOakTepuum U OCOOEHHOCTH MX CTPOCHHUS U KU3HENEATEIbHOCTH.
Ponp nmanoOakrepuii B npupoe. CTpoeHue KIETKH 3yKapuorT.

4. Bupycel. CTpoeHue 1 0COOCHHOCTH JKU3HEICATEIBHOCTH BUPYCOB. BupycHBIE 3a001eBaHNs YeIOBEKa.
BUY u CITUA. I'pubsl. Posib rpr®OB B mpupojie U B X035HUCTBE YEIOBEKA.

S. MuHepaJjbHble coii. OpraHn4eckye BeEeCTBa KIETKH.

Tema 5. OcHOBBI
DKOJIOTHH

Coaep:xanue yueOHOro MaTepuaJia

1. Buocdepa. buochepa u ee rpanmubl. Konmenmus ssomonuu Ouocthepsr B. W. Bepnanackoro.
Hoocdepa. Texnochepa. OcHOBHBIE TMOAXOABI B y4eHUHM O Ouochepe: DSHEPreTUUYECKUH,
OMOreoXMMHYECKU, HHPOPMALIMOHHBIN, MPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(EPHBIN, DKOIOTHYECKHE
npoOJeMbl yelloBeuecTBa. JKoJIoruueckue cucrembl. [loHsaTHe skocuctembl. buoron. buoreHos.
buoreonenos. Otianuusa OuoreoneHo3a oT ’KocucTeMbl. HectaOuibHble W CTaOUIIBHBIE SKOCHUCTEMBI.
Tunonoruss *UBBIX OPraHU3MOB HKOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEeIyLIeHThl. ABTOTPOQBHI.
I'ereporpodsl. IloHsiTe O MuUIIEBBIX LEnsAx OuoreorneHo3a. buosornyeckuil KpyroBopoT BEIECTBA B
IIPUPOJIE.

2. lousiTue OMOJIOTHYECKOH IBOJIOUMHU. [[TUTETHHOCTh, HEOOPATUMBIM XapakTep, HAIMPaBIECHHOCTH
sBoroIMK. OCHOBHBIE HaIpaBlieHUs 3BOJIONMH. buosorumdeckuit mporpecc. buonornyeckuii perpecc.
AHTpPOIIOTEHE3 U €T0 3Tallbl.

IIpakTHyeckne 3aHATHA:
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1. IInmeBble Henu. IJKOJOTHs. JKoJorudeckue (paxropbl. [lumesas uens. J[Ba OCHOBHBIX THIIA
Tpouueckux Ienel — mnacTOWIHBIE W JeTpuTHbIC. [luimieBas ceTh. DKOJOTUYECKUE MHUPAMUJIBL.
[Tonsitue 00 3Komoruu. OCHOBHBIE MPOOJEMBI DKOJIOTHU. DKOJIOTHYECKHE (DAKTOPHI: aOMOTHYECKHE,
ouornueckue, antponoreHHoie. (OcobeHHocTH KaumMara Poccumn. 30Ha apKTHYECKHX MNYCTBIHb,
TyHaAp u JjecotyHap. Kmumar Poccum. IlpupogHo-knmmaTtudeckue 30HbI Poccuu. PasznooOpasue u
IpUCIIOCOOICHHOCTD )KUBBIX OPTaHU3MOB K TOHM WJIM UHON MPUPOJIHO-KIMMATUYECKON 30HE.

2. JDBoJIoOIMOHHAA Teopus. [Ipeanoceuiku co3nanus 3BoronMoHHON Teopuu Y. [lapBuna. Jlorudeckas
CTpYKTypa aapBuHH3Ma. CHHTETHUYECKas TEeOopHus JBOJIOIMU. MuxkposBoonus. BumooOpasoBaHue.
MakposBomtonus. JBWKyIIUE CHIIBI SBOJIONUUA: MYTAIIMOHHBIA TMPOIECC, IMOMYJISIMOHHBIC BOJIHBI,
u3osiusi. QOpMbI €CTECTBEHHOTO 0TOOPA: CTA0MIN3UPYIOIIUN, ABMKYIIUNA, AU3PYITUBHBIN.

2 cemecTp

Tema 6. CBer

Coaep:xxanue yueOHOro MaTepuaJia

1. DnexTtpomarHuTHass mnpupoaa cBera. Cser. Pa3Butue mnpencrtaBieHuid O TPUPONE CBETA.
DOnexkTpoMarauTHoe usnydenue. [Jimnaa Bonmabl. YacTora konebanuid. Illkana 3IeKTpOMAarHUTHBIX BOJIH.
[-JIlyun, peHTreHOBCKOE W3JIy4eHHe, yIabTpauoneToBoe H3Iy4YeHHE, BUIUMOE U3Iy4YeHHE,
MH(]paKpacHOe U3ITYYEHHUE U UX POJIb B IPUPOJIE U )KU3HU YEIIOBEKA.

HpaKanecm{e 3aHATHUA:

1. CBer u npUCHOCO0JEHHOCTHL K HEMY JKMBBIX OpPraHu3MoB. BiusHue cBera Ha OpraHU3alUIO
KU3HEHHOTO LMKJIa opraHu3moB. buoputmel. @otocunre3. Krnaccudukanus pacteHudt Ha
CBETOJIIOOMBBIE, TEHEIIOOMBBIE U TEHEBBIHOCHMBBIE. DOTOTpONM3M. 3HaYEHHE CBETA JUIsl OpUEHTALMH
JKUBBIX CYIIECTB B IPOCTPAHCTBE. BUOIIFOMUHECLIEHLINS U €€ POJIb B )KU3HU )KUBOTHBIX.

2. OnTnyeckue cpoiictBa cBera. [[BoiicTBeHHas mnpupoga cBera. POTOH. 3aKOHBI OTPAKEHUS U
npesomiieHus: cBerta. OTHOCUTENBHBIN MOKa3aTeNlb NnpesioMiieHns. PakTopbl, BIMAIOIINAE HA NOKA3aTeNlb
IPEJIOMIIEHUS: IPUPOJiA BEIECTBA, TEMIIEpATypa, JUIMHA BOJIHBI MAJAIOLIET0 U3IydeHus. Pegpakromerp.
Hucnepcus, nudpakuus U MHTepdepeHLus cBera

Tema 7.
Temmneparypa

Coaep:xanue yueOHOro MaTepuaJia

1. TennoBoe paBHoBecue. Temneparypa. Bropoe Hadano tepmoanmHamMuku. KOJWYECTBO TEIUIOTHI.
Tennoemkocts. TemnoBoe paBHOBecHue. TepMOAMHAMUYECKHE CUCTEMBI TPEX THUIOB: HU30JMPOBAHHBIE,
3aKpBITHIE U OTKPBITHIE. TeMIlepaTypa Kak napameTp COCTOSIHUS TEPMOJINHAMUYECKONW CHCTEMBI.

BHyTpeHHsis 3Heprusi MaKpPOCKONUYECKOW cucTeMbl. TepMOOMHAMHMKAa M €€ MPOTHOCTUYECKOE
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3Ha4YeHue. BHyTpeHHss 3Heprus TepMOAMHAMUYECKOH cucrembl. IlepBoe Hauyano TEpMOJUMHAMUKH.
Temnonepenaua. TemnonpoBonHocTh. KOHBEKUMs: ecTeCTBEHHass M INpPUHYIUTENbHas. TeruioBoe
U3JIy4eHue.

HpaKaneCRne 3aHATHUA:

1. Temneparypa u NpUCHOCO0JEHHOCTh K Hell )KMBBIX OPraHU3MOB.

Tepmoperymsauus B KUBOM npupone. Termronpoaykuus U Temioornada. MexaHu3mbl TEPMOPETYIISLHANA
KHUBOTHBIX M pacTeHuil. Temmeparypa Tena yenoBeka M ee (uzuosorndeckas ponb. Kinaccuduxanms
JKUBOTHBIX II0 TEMIIEPAaTYpHOMY pPEXHUMY HArOMOMOTEPMHBIE, MOWKUIOTEPMHBIE M TE€TEPOTEPMHBIE.
Knaccugukanuss oOpraHu3MoB 1O TeMIEpaTypHOMY HHTepBaly oOOWUTaHMs. AKKIMMaTH3aLUs.
TemmepaTypHBI pEeKUM.

Tema 8. Boaa

Coaep:xanue yueOHOro MaTepuaJia

1. Ctpoenue MoJiekyJbl M (u3nyeckue cBoiictBa Boabl. CTpoeHHe MOJIEKYJbl BOAbl. Boma kak
pactBopuTenb. DU3MYECKHE CBONCTBAa BOABI: aHOMajbHAas TeMIIepaTypHas 3aBUCHUMOCTH IUJIOTHOCTH
BOJIbI; BBICOKOE TIOBEPXHOCTHOE HATSKEHUE BOJIbI; aHOMAaJIbHO BHICOKHME 3HAUEHUS TeMIIepaTyp KUIICHUS
Y TUIABJICHUS BOJIbI; BBICOKOE 3HAYEHUE TEIUNIOEMKOCTH BOJBI. 3HaYeHUE (PU3MUECKUX CBOMCTB BOJIBI IS

IIPUPOJIBIL.
2. PacrBopumocth. pH Kak mokasaresib cpeabl pacTBopa. PacTBOpUMOCTh U €€ KOJMYECTBEHHAas
XapaKTepUCTHKa — KO3((UIMEHT pacTBOPUMOCTH. MaccoBas /0Ji1 PACTBOPEHHOTO BeIIECTBa B

pactBope. Boma xak amdonur. Ilonsitue pH pactBopa. 3nauenue pH B mpupone. 3nauenuss pH
(bU3NOIOTHYECKUX JKMJIKOCTEH YelloBeKa B HOpMe.JJIeKTpoJuTH4YecKas auccounanusa. OCHOBHBIE
MOJIOKEHUS TeOopuu djekTponuthyeckol auccorumanmuu (TI]). DneKTpoiuTbl M HEIJIEKTPOIUTHI.
Knaccugukanus MOHOB N0 pa3MYHBIM OCHOBAaHUAM. MeXaHM3Mbl JUCCOLMAIMM HIIEKTPOJIUTOB C
pPa3HbIM THUIIOM XUMHYECKOW cBsA3M. CTENeHb AIEKTPOJUTUYECKON aucconuanuu. Coiau, KHCIOTHI U
ocHoBaHus B cBeTre TO/I.

IIpakTHyeckne 3aHATHA:
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1. Bona — a0umoruyeckuii (pakTop B KM3HH pacTeHuil. Poib Bombl B Omocdepe: KOIbIOETbH
JKU3HHU, cpella OOUTaHMsI, YYaCTHUK OMOXMMHYECKHX MPOIECCOB, YUYACTHUK CO3JaHUS OMOTEOIICHO30B,
peryiasTop KiauMmaTa Ha IUIaHeTe. [MApoiau3 OpraHMYecKMX BEIIECTB B JKMBBIX OpraHU3Max.
Knaccugukarus pacTeHuil Mo OTHOIIEHHIO K KOJIMYECTBY BOABI B OKPYKAIOLIEH cpee: ruaaTo(UTHI,
ruapodUTH, THTPOPUTHI, ME30(PHUTHI, KCEPODHUTHI.

2. XumHuuyeckue CBOMCTBA BOAbI. B3anmoeiicTBue BoAbI ¢ MeTauiaMu. B3auMonencTBue BoJIbI €
okcunamu. ['maparanus. BzaumopeiictBue Boasl ¢ consimu. ['maponus. Paznokenue Boabl. [loHstue o0
aJIeKTpoin3e U (HOTOIH3E.

Tema 9.
IK0JI0rH4ecKue
(hakTops!

Coaep:xxanue yueOHOro MaTepuaJia

1. Conenocts kak abumoTudeckuii (Paxkrop. Comu. Krnaccudpukanus comeii. Haumbonee
pacrnpocTpaHEHHbIE KUCIIbIE CONU, UX MpUMeHeHue. JKecTkocTh Bojbl. Conu Kak MUHEPaI000pa3yrolue
BemecTBa. Comu — abuornueckuit pakrop. [IprcnocoO1eHHOCTh pacTeHUI U KUBOTHBIX K PA3INIHOMY
COJIEBOMY peXuUMYy. BiinsiH1e cou HAa OPraHu3M YelloBeKa.

2. TlouBa kak aOuormyeckuii d¢axkrop. [lonstne o mouBe m kiaccupukanuss nous. [Ipomecc
nouBooOpa3oBaHMs. 3HAUEHHE IIOYBBI B MPUPOAEC M JKU3HH UEJIOBEKa: cpelJa OOWUTaHUS IKUBBIX
OpraHU3MOB; YKOHOMHUYECKOE 3HaU€HHE, 00Ia/1aeT MI0J0POIMEM, OKA3bIBAET CYIIIECTBEHHOE BIUSHUE Ha
COCTaB M CBOMcTBa Bcel ruzpocdepbl 3eMid, SBISETCA TNIaBHBIM PEryiIsITOPOM COCTaBa aTMochepsl
3eMIH, BaXKHEHINMI KOMIIOHEHT OMOreoIeHO03a.

3. buopurmbl. Tumsl OMOPUTMOB: QU3MOTOTHYECKUE U dKoJMorHdeckue. [Iprumepsl pa3nuyHBIX THUIIOB
OMOPUTMOB y pacTeHU U KUBOTHBIX. DoToneprnoan3M. buoputmser yenoBeka. JAMCHHXPOHU3M.

4. IlonsiTus NMpocTpaHcTBa M BpeMeHM. [IpocTpaHcTBO M BpeMs B Kilaccuueckoi MexaHuke HproToHa.
AGcomtoTHOe  mpocTpaHcTBO.  OAHOPOJHOCTH  MPOCTpaHCTBA.  M30TpOmHOCTH  MPOCTpPaHCTBA.
WNuepumansHas cuctemMa oTcueTa U mepBblii 3akoH HeroToHa. IlpeoOpazoBanust [Manunes w mpuHIHI
otHocutenbHOCTH [Mamunesi. AGcomoTHoe BpeMs. Cnennanbhast Teopust otHocutensHocTH (CTO). [IBa
nocrynata CTO u OCHOBHBIE CIEICTBHs, BBbITEKaromue u3 HUX. OOmas Teopust OTHOCHUTEIBHOCTH
(OTO).

IIpakTHyeckHe 3aHATHA:
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1. Cnoco0b1 nmepenaun MH(popManuu B KMBOM mpupoje. llepsas u BTOpas CUTHAJIbHBIE CHCTEMBI.
OOMeH nHpopMmanMell Ha Pa3IMYHbIX YPOBHSX OpraHM3alMU XHU3HHU. Peakuuym MaTpU4YHOro CHHTE3a.
®aronutos. Pednexc. Itomorus.

2. buornueckue ¢akTopbl OKpy:Kawimeil cpeabl. buorumdeckue (¢dakTopel. buormueckue
B3aMMOOTHOIICHUS MEXAY OpTraHu3MaMH: KOHKYPEHIUS, XHWIIHUYECTBO, CHUMOMO3, TMapa3uTH3M.
[Tpumepbl GMOTHYECKUX B3aMMOOTHOLIEHUH B IPUPOJIE.

3. Undopmanus U 4YesoBeK. BO3HUKHOBEHHE W Pa3BUTHE HOCUTENIEH MHPOPMALUU C JPEBHEHIINX
BPEMEH J10 HAIIEro BPeMEHU. DBOJIIOLMS COBPEMEHHbBIX HHPOPMALIMOHHBIX PECYPCOB

4. KonTpoJabHasi pabora: Makpomup

Pazgea IV. MUKPOMMUP

(11 knacc)

Tema 10.
OCHOBBI XUMHH

Conep:xanue yueOHOTro MaTepHaJia

1. Buabl xumMnuyeckux cBsi3eil 1 THIIbI KPHCTAIMYECKUX pemieToK. [IpoToHHO-HENTpOHHAs Teopus
ctpoenusi aromHoro sapa JI. MBanenko u B. T'eiizenOepra. DnexTtponHas oOonouka. M30Tombl.
CoBpeMeHHOE ONpE/EIICHNE MOHATHS «XUMUYECKUI anieMeHT». MoHHast xumuueckas cBsi3b. Katnonsl u
aHnoHbl. CxeMa o00pazoBaHMsI MOHHOH CBsI3U. VIOHHbBIE KpUCTAUINYECKUE PELIETKHU. XJIOpU HaTpus —
TUNAYHBIA TPEICTABUTENb COCIMHEHMM C HOHHBIM THUIIOM CBs3M. KOBajeHTHas CBSA3b Kak CBSA3b,
BO3HHMKAIOIIAs 3a cyeT oOpa3oBaHUs OOLIMX SJEKTPOHHBIX TMap. ATOMHBIE M MOJEKYJISpHBIE
KPUCTAJUIMYECKUE pelIeTKH. MeTtaimmdeckas XMMUYECKas CBA3b M METAUIMYECKUE KPUCTAIIMYECKUE
peuIeTKu

2. ¥Yraeoaopoabl. Teopusi crpoenusi opranudeckux coequHenuii A. M. Byraeposa. IIpupoansiit
ra3, ero COCTaB M HaIlpaBJICHUS MCIOJIb30BAaHUS B KA4eCTBE TOIUIMBA U XMMUYECKOTO ChIpbsi. KonBepcus
metaHa. CHHTE3-Ta3 U €ro UCIOJb30BaHUE IS MOJIyUYEHHUs] CHHTETUYECKOro O€H3MHA U METaHOJIa.
IIpenenbHbIE M HENPENEIbHBIE YIIIEBOAOPOIbl. KauecTBEHHbIE peaKI[uy Ha KPAaTHYIO CBS3b.
Oco0eHHOCTH COCTaBa, CTPOCHUS M CBOMCTB OPraHN4YeCcKUX coenHeHUH. OCHOBHBIE MOJIOKEHUS

Teopuu XxuMmuueckoro crpoeHust A. bytiepona, @. Kekyne, A. Kymepa.

3. Cmecu, ux cocrap. [IoHsTHE O CMECH KaK CUCTEME, COCTOALICH U3 Pa3IUYHBIX XMMUYECKHX BEIIECTB.
Knaccudukanus cmeceil no Bu3yalibHbIM PU3HAKAM U MO arperaTHOMy cocTtosiuuio. Co-

CTaB cMeceii: MaccoBasi U 00beMHas 01 KOMIOHeHTa cMecu. CriocoObl pa3iesieHus cMecei.

4. XuMu4eckue peakumu U ux kjaaccupukanus. XuMU4YecKre peakluy WK XUMHUYECKUE SBJICHUS, UX
OTIANYUS OT (U3NYECKUX siBIeHUH. Peakunm 0e3 M3MEHEHHUs COCTaBa BEIIECTB: AIOTPONH3ALMU U
n3oMepusanuu. Peaknnuy, uaynme ¢ "3MEHEHUEM YHCIIa U COCTaBa BEHIECTB: COEIMHEHMS, Pa3JIOKEHUS,
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3aMelleHusi, oOMeHa. Peakiuu, mpoTekaromye C BbIICJIEHUEM WM IMOIVIOLIEHHEM TEeIUIOTHI: 3K30- U
SHJIOTepMHUYECKHe. Jlpyrne npusHaku KiacCM(PUKAUK XUMHUYECKHX pEakIui Ha TpHUMEepe CHUHTE3a
okcuzma cepbl (VI): u3MeHeHHe CTemeHed OKHUCIEHHUs 3JIEMEHTOB, O00pa3ylolluX BeIlecTBa,
UCIIOJIb30BAaHUE KaTAJIN3aTOPa, arperaTHOE COCTOSIHUE BELIECTB, HAIIPABJIICHUE IIPOLIECCOB.

S. HaHOTEeXHO/IOTHH B ’KU3HH COBPEMEHHOro o0mecTBa. [IoHsaTHE 0 HAHOTEXHOIOTHSIX.

3HaueHUE HAHOTEXHOJIOTUN B Pa3IMUHBIX 00JIACTAX HAYKU U TEXHUKH: SHEPreTUKE, JIEKTPOHU -

K€, MEIMIIMHE, aBUAllUM U KOCMOHABTHKE, CEJIbCKOM XO035HCTBE, OXpPaHe OKPYXKAIOIIeH Cpeibl,

OINTHUKE. YTJIEPOJHbIE HAHOTPYOKHU U 00JIACTU UX IPUMEHEHHUS.

6. 3nauenue Ilepuoguyeckoro 3akona u Ilepuoanyeckoii cucrembl XumMudeckux djiementon /1. U.
MenpeneeBa 11 (pOpMUPOBAHUS eCTeCTBEHHOHAYYHON KapTuHbI Mupa. [IporHoctuueckas cuina u
3HAYEHHUE MEPUOJUYECKOr0 3aKOHA U MEPUOANYECKON cUcTeMbl. 3HaueHue [leproguyeckoro 3akoHa u
Ilepuonnueckoil cuctemMbl XMMHYECKMX 3ieMeHTOB [[. M. MeHnneneeBa uisi pa3BUTHS HAyKu U
ITIOHMMAaHHsI XUMUYECKON KapTHHBI MUPA.

7. baaropoanble ra3pl. biaropojaHeie ra3pl, NIpUYMHA WX CYLUIECTBOBAHHS B aTOMApHOM COCTOSIHUU.
[TpumeHeHue 61aropoIHBIX ra3os.

8. Hanouactuupl. Xapakrepuctuka HaHodacTull. [Ipupoansie HaHouacTubl. HaHowacTuib! B KocMmoce,
atMocdepe, ruapocdepe, Ouochepe. Hanouacturpsl B TexHuke U TexHosorusx. KoHcTpyumpoBaHue
HaHoMarepuanoB. OCHOBHBIE CIIOCOOBI MOJYYEHUS HAHOYACTHUIL: «CBEPXY BHM3» M «CHH3Y BBEPX).
MonekynsipHblii  cuHTe3 u  camocOopka. HaHockomuueckoe BblpallliBaHHWE  KPUCTAUIOB U
IIOJINMEPHU3aLUsL.

HpaKanecm[e 3aHATHUA:

1. Iepuoanueckunii 3axkon JI. U. MeHaeneeBa u crpoeHHe aroma. [IpennochbUIKM OTKPBITUS
NEPUOANYCCKOro 3aKOHa. HepBI)IG ITOIIBITKH KJ'IaCCI/I(l)I/IKaIII/II/I XUMHWYECKUX DJICMECHTOB. HepI/IOI[I/ILIHOCTI) B
W3MEHEHNU CBOWCTB XMMMUYECKHX DJJEMEHTOB M HX coeAuHeHHH. llepmonnueckuii 3akoH B
dbopmynupoBke J[. . MenneneeBa. CoBpeMeHHbIE MNPEACTABICHUS O MPUYMHAX TEPHOIUIECKOTO
U3MEHEHHUsS CBOWCTB XUMHUECKHX OJJIEMEHTOB M uX coeauHeHuil. CoBpeMeHHas (HopMyIHUpOBKa
Ilepnonnueckoro 3akona. [lepmoanueckas cucrema xmmudeckux anemeHToB [[. M. MenpneneeBa kak
rpaduueckoe 0ToOpaxeHne nepruoanYeckoro 3akona. CTpykTypa nepuoanueckon tTadbmuisl. Ilepuoast u
TPYIIIIBL.

2. BemectBa M ux Kjaaccupuxanmsa. Ilpoctsie (MeTauibl M HEMETAUIBI) U CJIOXHBIE BEILIECTBA
(OKCHIBI, KUCIIOTBI, OCHOBAaHUS, COJM). AJUIOTPOIHUS KakK MPUYMHA MHOTOOOpa3usi MPOCTHIX BEILIECTB.
Heoprannueckue nu opraHMuecKue COEIUHEHUS.

3. HO.]II/IMepl)I. OCHOBHBIE MOHATUS XUMHHU BBICOKOMOJICKYJISAPHBIX COGI{I/IH@HI/IﬁI MOHOMCED, IOJIHUMEDP,
HJIEMEHTAPHOE 3BEHO, CTeneHb nojuMepu3anuu. CrnocoObl NOJIY4YeHUs MOJMMEPOB: PeaKIMU
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HOJMMEpHU3alMMK  MOJIMKOHAeHcauuu. buononuMepsl um  ux Ouonormdeckas poisb. [lmactmaccsl.
Tepmorutactel U peakToruiacTsl. IlpeacraButenu rractMace W 00JacTH UX HpUMEHEeHHs. BoiokHa.
[Tpupoauble u Xumudeckue BosokHa. [IpencraBurenu BOJOKOH M 00NACTH HMX MPUMEHEHUS.
Heoprannueckue noamMepsl Kak BEIECTBA aTOMHOM CTPYKTYPBI.

4. CkopocTb XuMu4Yeckoid peakuuu. [loHATHE O CKOPOCTH XMMHYECKOH peakiuu. ['OMOTeHHBIC U
IETEPOreHHbIE PEaKLUU. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakUuu OT IPUPOJbl pearupyroliux
BEIIIECTB, UX KOHLEHTPAIMU. 3aBUCUMOCTb CKOPOCTH peakiuu oT Temnepatypsl. [IpaBuno Baur-I'odda.
3aBUCHUMOCTbh CKOPOCTH PEAKLMU OT IUIOIIA M COIPUKOCHOBEHHUS BELIECTB U HAJIMUUS KaTaau3aTopa.

5. OxkucauTeNbHO-BOCCTAHOBUTEIbHBbIE peakuuu (OBP). Dnekrtponus. CrteneHb OKUCICHUS U €€
onpezaenenue mo ¢popmyiie coenuuaenus. [loustue 06 OBP. OkucnuTelb 1 BOCCTAaHOBUTEIb, OKUCICHHE U
BOCCTaHOBJIEHHE. DJIEKTPOJIM3 PacIyIaBOB U PaCTBOPOB Ha NMPUMEPE XJIOPUAA HATPUS.
DNEKTPOIUTUUECKOE MOTYUeHHE aTtoMUuHus. [IpakTuueckoe NpuMeHEHHE AIEKTPOIIN3a.
["anbpBaHOIUIACTHKA U T'aJbBAHOCTETHSL.

6. Heprs m ee mnepepadorka. Hedrts, ee cocraB, ¢Qusmueckue CBOWCTBA W TPOHCXOXKICHHE.
DKoJIorn4YecKHe NOCIeCTBHS pa3iuBa HeTU U criocoObl 00pbObI ¢ HUMU. [lomyTHBII HedTAHOM ra3, ero
cocta. [Iponieccr nepepaboTku HehTH: pekTUHUKAMS U KpeKHHT. [IpoaykTel nepepaboTku HeQTH U UX
UCIOJIb30BAHUE.

7. ducnepcHblie cucremsl. [lonarue o aucnepcHoit cucreme. Kinaccuduxanust 1ucnepcHbIX CUCTEM IO
pa3zMepam JTUCIEPCHOM (a3bl U arperaTHOMY COCTOSIHUIO JUCIIEPCUOHHOM Cpe/ibl M TUCIIEPCHOM (a3bl.
3HAUEHUE JUCHEPCHBIX CUCTEM B IPHUPOJE, MPOMBIIUIEHHOCTH W IIOBCEJHEBHOM JXWU3HU 4YEJIOBEKA.
['pyOonucnepcHble cucTeMBI U UX Kinaccudukaius. [[pumeHeHe 3TuX CUCTEM B TEXHUKE U OBITY.
ToHkoauCHEepCHBIE CUCTEMBI, HUX Kiaccupukanus. dusnueckue CBOHWCTBA TIa3000pa3HbIX (IIPOMaH-
OyTaHOBasi CMECh B 3aXKUTaJKe), XUAKUX(OEH3WH) W TBepAbIX (mapaduH) alKaHOB: arperatHoe
COCTOSIHUE, PAacTBOPUMOCTh B Boje. l'opeHue mnpomaH-OyTaHoBoW cMmecu (3axkuranka). OTHOIIEHHE
IpeJlelbHBIX U HENPEIENbHbBIX YTIEBOIOPOAOB K PaCTBOPY NEpMaHraHaTa Kaius U OpOMHOU BOJE.
OO6pa3zoBaHue He(TIHON IUIEHKU HA MOBEPXHOCTH BOJbl. OOHapyXeHHEe HENpeJeNbHbIX COCIUHEHUN B
Kuakux HedTenpoaykTax. [lomydenne mmactudeckoit cepol. [lomyuenue 6enoro docdopa. [lomyduenue
JUCTUITUPOBAHHOM BOJIbI. OOpasiibl pa3IMyUHBIX AUCHEPCHBIX CHCTEM: AMYJIbCUH, CYCIIEH3HH, a3pO30JIH,
renu u 3onu. [lonyuenue kosutomaHoro pacrBopa u3 xjiopuna xenesa (I1I). Koarynauus nomydenHoro
pactBopa. Dpdext Tunnamns.

KonTtpoabHnas pa6ora: Muxpomup

Tema 11.
Ye10BeK U ero

Coaep:xanue yueOHOIro MaTepHaJia

1. CucremaTnyeckoe MoJI0JKeHHe 4YeJl0BeKa B MHpe KMBOTHbIX. buonoruueckas kiaccudukanus
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310pOBbE

yesoBeka. [IpAMOX0XkIeHHE U ero BIMSHUE Ha CKEJIET YeloBeka. Pyka — opraH u mpoayKT Tpy/a.
Pa3zButne ucplria W TOJIOBHOIO MO3ra 4YCJIOBCKaA. HepBaﬂ U BTOpasd CUTHAJIbHBIC CHUCTCMBI.
BuoconunansHas npupo/ia 4ea0BeKa.

2. T'eHeTHKa 4ejiOBeKa W MeTOIAblI ee M3yueHHss. OCHOBHBIC MOHSATHS T'€HETHKH: HACJCICTBEHHOCTb,
U3MCHYMBOCTD, T€H, XPOMOCOMBI, MyTallMH, TEHOM, TCHOTHUII, PEHOTHUII, TOMHHUPYIOIIHE U PEIIECCUBHBIC
npusHaku. ['eHOM uenoBeka u ero pacindposka. [IpakTuyeckoe 3HaYCHHUE U3YyUEHHSI TEHOMA YeJI0BEKa.
Meroapl M3ydeHHs TCHETHKH 4elIOBeKa: TIEHEaJOrn4eCcKuil, OJM3HEIOBbIH, IUTOrCHETUICCKHUH.
['eHeTnyeckue 3a00JICBaHKS YEIOBEKA.

3. ®usuka vesnoBeka. CKeleT ¢ TOYKH 3peHUss (HU3NUECKOTo MOHITUS O pbruare. KpoBooOpaiieHue B
CBETE TUPOJAWHAMHUKH: ITyJbC, KpoBsiHOE AaBieHue. Auddysus kak ocHOBa popMHpOBaHUS TEPBHYHON
U BTOPUYHOW MOYHM B TOYKAX, a TAK)KE ra3000MeHa B TKAHIX M JETKUX. TepMOperyssiius ¢ MOMOIILI0
KOXH ITYTEM TCIUIONPOBOJHOCTH, KOHBCKIIMU, U3JIYUCHUSA W HCIIAPCHHA BOIbI. 3JICKTp0I[I/IHaMI/I‘-ICCKa$[
pUpOJIa Mepeadl HEPBHBIX UMITYIbCOB. ONTHYECKas CHCTEMa 3peHHUsI. AKYCTHYECKas CUCTeMa CliyXa 1
rojiocoo0pa3oBaHue.

4. ButaMuHbBI 4 JeKapcTBa. VICTOpHUSA OTKPHITHS BUTAMUHOB. BUTaMHHBI KaK OMOJOTMYECKH aKTHBHBIC
BCIIICCTBA. BOJIC?;HI/I, BBI3BAHHBIC HEAOCTAaTKOM HJIn N30BITKOM BUTAMHWHOB: ABUTaMUHO3HI,
TMITIOBUTAMHUHO3bI, THIIEPBUTAMUHO3bL.. KpaTkue cBeieH s 0 3apOXKICHUHU U Pa3BUTHU (HapMaKOJIOTHH.
KﬂaCCI/I(bI/IKaHI/IH JICKAPCTBCHHBIX CPCACTB IO arp€raTHOMY COCTOSAHUIO: XKUJIAKHUC, TBEPALIC, MATKHUC.
Ankanouael. Baknunsl.  XumuorepamneBTHuUeckHe —mpemnapaThl. AHTHOMOTHMKU. HapkoTtuueckue
npenapatel. Hapkomanus u ee mocienctBusi. ONTUMAIbHBIA PEXHM MPHUMEHEHHs JICKapCTBEHHBIX
npernaparos.

5. 3nopoBblii 00pa3 xku3Hu. Dusnveckue 370pOBbe M €ro Kputepuu. [Icuxmueckoe 370pOBbE M €ro
Kputepuu. HpaBcTBEHHOE 3710pOBbE M €r0 KPUTEPHH. TP OCHOBHBIC COCTABIISIONINE 3I0POBOTO 00pa3a
KU3HH: PSKUM JIHS, IPABIIIbHOE TUTaHUE, (PU3NYEeCKas aKTUBHOCTh M 3aHATHE CIIOPTOM.

IIpakTHYecKkHe 3aHATHIA:
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1. Xumus yesoBeka. XUMHUYECKUH COCTAaB Tella YEIOBEKA: 3JEMEHThI M BEIIECTBA, UX KilacCU(UKaLus
U 3HavyeHue. Bona, ee pynkunu. Bonupiii 6anaHc B opraHu3Me yenoBeka. MUHEpaIbHbIE BEIIECTBA M MX
poOJb B JKU3HENESATEIbHOCTH OpraHM3Ma uyelloBeKa. 3a00iIeBaHus, CBSI3aHHBbIE C HEJOCTATKOM WM
U30BITKOM HEKOTOPBIX XHMHYECKHX OJJIEMEHTOB B oOpranm3me denoBeka. CyTo4yHas mMmOTpeOHOCTH
YyeJoBeKa B BUTAMHMHAX M MX OCHOBHble (yHKuuu. Kiaccuduxauus ButamuHOB. BomopacTBopuMble
BUTaMUHBI Ha ipuMepe BuTamuHa C. XXupopacTBoprmMble BATAMUHBI HA IIPUMEpE BUTaMUHa A.

2. T'opmonbl. HepBHas u rymopasibHas peEryJsiUM IPOLIECCOB JKU3HEAEATENbHOCTH OpraHu3Ma.
['opMOHBI Kak TPOJYKTHI, BbIpaOaTHIBAEMbIC JKele3aMu BHYTpeHHel cekpenuu. Kiaccudukanms
TOPMOHOB II0 XeJle3aM, KOTOPbIE UX MPOAYLUPYIOT, U 10 XUMHYECKON npupoje. CBONCTBa TOPMOHOB.
WHCcynuH Kak TOpMOH O€NKOBOW MNpUpoAbl. AJpEHaIMH Kak TOPMOH AMHUHOKHCIOTHOW HPHUPOJBI.
CrepouiHble TOPMOHBI Ha IPUMEpE MOJIOBBIX. ['Unep- u runo@yHKIus jxene3 BHYyTPEHHEN CEeKpeLuH.

3. ®akTophl, BIUAOIIHE HA 310pPOBbe YeJOBEKA: OKpYXalomas cpeaa, NpoprakTHIecKas
BaKIMHALASA, CTPECCHl, BPEAHBIE INPUBBIYKH. AJKOrOIM3M M €ro nocieiactsuss. Hapkomanus u ee
IIOCJICACTBHS.

4. ®uznka Ha ciay:x0e 3710pOBbsl 4ed0BeKa. AHTPOIIOMETPUS: H3MEPEHUE JJIUHBI M Macchl Tena,
CIIMPOMETPHsI U KU3HEHHAs €MKOCTb JIETKMX. TeruioBele uM3MepeHus M Teriorepanusd. M3mepenune
apTepUAJIBHOTO JaBJIEHUS. [ MIEPTOHMS U TUIIOTOHMS. Y IbTPa3BYKOBasl AMArHOCTHKA U TEPAIHsL.
Onekrporepanus. JlazepHas Tepanus. MarHUTHBINA pe30HAaHC U peHTreHoauarnoctuka. dmooporpadusi.
Tomorpadusi.

HUTOIO:
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Jl1s XapaKTepUCTUKH YPOBHS OCBOCHHS y4EOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIue 0003HaueHU:
1. — 03HAaKOMHUTENIbHBIN (Y3HaBaHHE paHee U3YUEHHBIX 00bEKTOB, CBOICTB);
2. — penpoAyKTHUBHBIHN (BBIIIOJIHEHUE ACSITEILHOCTH IO 00pa3sily, MHCTPYKLIUU WIH 110/ PYKOBOACTBOM);
3. — IpPOYKTUBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEIBHOE BHITIOJIHEHUE IEATEIbHOCTH, PellIeHHEe MPOOIEMHBIX 3a/1a4)
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3. YCJIOBHUSI PEAJIM3AIIMM ITPOT'PAMMBI OBIHIEOBPA3OBATEJIBHOM
YYEBHOM JUCIHUILINHBI

HpI/I BO3HUKHOBCHHNU OCO6BIX 06CTO$IT€JIBCTB OCBOCHHUEC AUCIHUIIIINHBI EcrecTBO3HaHNE
OCYHICCTBIIACTCA C IMPUMCHCHUCM 3JICKTPOHHOT'O OGy‘IeHI/IH u JAUCTAHIINMOHHBIX
00pa3oBaTebHBIX TEXHOJIOTHI.

3.1. TpeGoBanusi K MHHHUMAJbHOMY MaTepHAJILHO-TEXHHYECKOMY o0ecreyeHHIo
peasuzanum 0011e00pPa30BATEIbHOM THCIIANINHbBI

Jis  peanm3anmuu  TporpaMMbl  00IIe00pa3oBaTeIbHOW  y4eOHON  MUCIUIUIMHBI
IPEIYCMOTPEHBI CHIEIMATIbHBIC [TOMEILECHHSL.

VYuebHas ayauTopus AJs MPOBEACHHUS JIEKUWH, ydyeOHas ayAuTOpHUsS AJs MPOBEACHUS
npakTuueckux 3aHsaTui Ned413 (423806, Pecniyonuka Tarapcran (Tarapcran), r. HaGepexHbie
Yennsl, nep. XKenezHOTOPOKHUKOB, 1. 9A)

OObopynoBaHME U TEXHUUECKUE CPEACTBA O0YUEHHUS: KOMIIBIOTEP, UHTEPAKTUBHAs JI0CKa,
IIPOEKTOP, AOCKA, Y4eOHO-HArJIsIAHbIE TIOCOOUS.

JIMLeH3MOHHOE IPOrpaMMHOE 0OecCIeyeHHE:

AnTHBHpYCcHOE mporpammHoe obecnieuenne Kaspersky Endpoint Security ais Ousneca -
Crangaptueiii Band T: 250-499 Node 1 year Educational Renewal License: [JoroBop Ne
2020.2987 ot 21.02.2020,

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

VYuebHasg ayauropus Ajis MPOBEACHHUS JIEKLUH, yuyeOHas ayAuTOpHUs JUIsl IMPOBEAECHUS
nabopatopubix 3aHaTuil Ne411 (423806, Pecmyonuka Tarapcran (Tarapcran), r. HabGepexxHbie
Yennsl, niep. XKene3Hoq0pOKHUKOB, 1. 9A)

OOopynoBaHne M TEXHWYECKHE CpPEACTBa OOYYCHHS: KOMIIBIOTED, MPOEKTOpP, JIKpPaH,
J0cKa, y4eOHO-HarsaHbIe T0CoOus

JIMneH3MOHHOE TPOTPaMMHOE O0eCTICYeHHE:

AnTHBHpYCHOE nporpamMmmHoe obecnieuenue Kaspersky Endpoint Security s Ousneca -
Cranmaptaeiii Band T: 250-499 Node 1 year Educational Renewal License: JloroBop Ne
2020.2987 ot 21.02.2020,

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

[Tomermenue asis caMmocTosTenbHOM padoThl Ne302

OO6opynoBaHMe MW TEXHUYECKHE CPEACTBa OOYyUEHHUS: KOMIIBIOTEPHI C BO3MOXKHOCTBIO
NoJKIIoUeHusT K cetu «UHTepHET» W JOCTYNOM B DIEKTPOHHYI HH(DOPMAIMOHHO-
00pa30oBaTeNbHYIO CPELy.

JIuneH3MOHHOE TIPOTpaMMHOE OOecIIeYeHue:

AnTHBHpYCHOE nporpamMmMmHoe obecnieuenue Kaspersky Endpoint Security st 6usneca -
Cranmaptaeii Band T: 250-499 Node 1 year Educational Renewal License: JloroBop Ne
2020.2987 ot 21.02.2020,

Desktop Education ALNG LicSAPk OLVS E 1Y AcademicEdition Enterprise: [loroBop
Ne 2020.13967 ot «27» uronsa 2020,

Office 365 ProPlus Open for Students ShrdSvr ALNG Subscriptions VL. OLVS NL
1Month AcademicEdition Stdnt STUUseBnft: Torosop Ne 2020.13967 ot «27» utonst 2020 r.

3.2 Y4eOHo-MeTOAMYeCKOe M HMH(POPMAIMOHHOE O0eclevYeHHe MPOrpamMMbl
001meo0pazoBaTeIbHON y4eOHOM TUCHMILIIUHBI

OcHoBHas y4eOHas TuTepaTypa

1. EcrectBo3HaHueE. 10 KJIacc: OnexTpoHHas dopma  yuyeOHuka  JUId
0011e00pa3oBaTebHBIX OpraHu3anuii: 6a30Beiii ypoBenb/ [U. HO. Anekcammna u ap.]; mon
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penakuueit U. 0. Anekcammnoii. - 6-e u3z., nepepad. — Mocksa : I[Ipocsenienue, 2019. - 272
c. : il - (Cepus "Jlabupunt")  rpud

2. EcrecTBO3HaHUE. 11 xmacc.:  OnekrpoHHas  ¢opma  ydeOHMKA  JUIA
001eoOpa3oBaTeNIbHBIX Opranu3aiuii: 0a3oBelii  ypoBeHb/ [M. 0. Aunekcammna, K. B.
lNanmaktuonos, A. B. Jlsanues, M. A. lllartanoB]; nox penakuueit M. FO. Anekcammunoii. - 6-¢
u3., nepepad. — Mocksa : [IpocBemenue, 2019. - 255 c. : un. - (Cepus "JIabupunt") rpud

JlononnurenbHas yueOHas JIuTeparypa

1. Bansuckmii, C. W.EctecTBo3HaHwe : Yy4eOHHMK W TPAKTUKYM JJS CPEIHETO
npodeccuonanbHoro obpaszoBanmsi / C. WM. Bamsuckuii. — Mocksa : MznatensctBo Opaiit,
2019. — 367 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09150-2. — Teker :
anextporHsii // DbC FOpaiit [caiit]. — URL : https://biblio-online.ru/bcode/444277

2. CwmupnoBa, M. C. EcrecTBo3HaHue : Yy4eOHHK M MPAKTHKYM JJIS CPEIHETO
npodeccuonanbHoro obpazosanus / M. C. Cmupnosa, M. B. Hexmronosa, T. M. CmupHOBa. —
2-¢ m3n. — Mocksa : M3marensctBo IOpaiit, 2019. — 332 c¢. — (IIpodeccronanbroe
obpazoBanue). — ISBN 978-5-534-09495-4. — Tekct : anexktponusiit // DbC FOpaiit [caiiT]. —
URL : https://biblio-online.ru/bcode/433393

CripaBo4HO-0MOIHOrpaduIecKre H3aaHus

1. By3 Ha cTpanunax nepuogudeckoi neyaru: Micrtopus u coBpemeHHocts (1992-2015) :
oubmuorpaduueckuii ykazatens / cocraBurenu ['. A. IlerpoBa; mox penaknueii M. b.
JlapuonoBoii; oTB. 3a Beimyck M. b. JlapuonoBa .— Habepexubie Uenust : HUCIITP, 2015 .—
47 c.: mi1. — TekcT : HenmoCPEACTBEHHBIN.

2. 3apunoBa P.C. CoBpemMeHHOE ecTecTBO3HaHUE [DIEKTPOHHBIM pecypc]:
KItoueBbie MoHATHS/ 3apunioBa P.C.— DiekTpoH. TekcToBbIe NaHHBbIe.— Habepexnbie YenHbL:
HabepexxHOYeTHUHCKHI TOCYIapCTBEHHBIN mnenarornyeckuii ynusepcurer, 2008.— 41 c.—

Pexxum noctyma: http://www.iprbookshop.ru/64641.html .— 3BC «IPRbooks»

[Tepuonnueckue n3ganus

1. AKTyanbHbIE Hay4dHblE MCCIEIOBAHHUS B  COBPEMEHHOM  MHUpPE:  HAy4yHO-
MH(OPMaLMOHHBIN KypHal. — YkpanHa: OOmiecTBeHHast opranuzanus "MHCTUTYT counanbHON
Tpanchopmanuu" — uzgaercs ¢ 2015 rona — 12 BeimyckoB B roj - — ESSN 2524-0986 — Tekcr :
AIEKTPOHHBIN /l bazbl JTAHHBIX elibrary [caiit]. — URL:
https://elibrary.ru/contents.asp?titleid=58411 /—  Pexum  poctyma: uisi  aBTOPH3HD.
I10JIb30BATENEH.

2. AxTyanbHble TNpoOJEeMbl TYMaHUTAPHBIX M  €CTECTBEHHBIX HAayK: Hay4HO-
MH(pOPMaLMOHHBIN XypHaln. — MockBa: HayuHo-MHQOpMaMOHHBIM W3aTENbCKUNA LEHTP U
penakuus KypHana AKTyallbHbIe TPOOJIEeMbl TYMaHUTAPHBIX M €CTECTBEHHBIX HAYK — M3/1aeTCsl C
2005 roga — 12 BeimyckoB B rog - 151 c. — ESSN 2073-0071 — Tekcr : anexTpoHHbIH // ba3bl
nanubix elibrary [caiit]. — URL: https://elibrary.ru/contents.asp?titleid=28238 /— Pexum
J0CTyMa: JIIsl aBTOPU3UP. MOJIb30BATENEH.

3. buonorus B mkosne: HaydHO-MeToaudeckuil xypHan. — Mocka: OOO "IlkonbHas
[Ipecca" — m3maercs ¢ 1927 rona — 8 BemyckoB B rog - 80 ¢. — ESSN 0320-9660 — Tekcr :

AIEKTPOHHBIN // ba3bl JTaHHBIX East View [caiiT]. — URL:
https://dlib.eastview.com/browse/publication/92107  — Pexum poctyna: naias aBTOPHU3UD.
MOJIB30BaTENEN.

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

Texkcr : omektponnbii //  baser  ganneix  East  View  [caiit]. — URL.:
https://dlib.eastview.com/browse/publication/8287 — PexuMm pgocryma: nus aBTOpPU3HP.
MMOIb30BaTEIIEH.
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5. YuuTeneckasg raszeTra: HaydYHO-METOOUYECKMH KypHal. — MockBa: Penakuus
"Vuurenbckoi razetsl" — uznaercs ¢ 2005 roga — 52 Beinycka B roq - 24 ¢. — ESSN 0233-4488

— Tekcer : onekrponsHsld // basel pmamueix  East  View  [caiit]. — URL:
http://dlib.eastview.com/browse/publication/6205/—  Pexxum  goctyma: s aBTOPH3HUP.
II0JIb30BAaTENEH.

Nudopmanronnsie oOpa3oBaTenbHble pecypebl ceth MHTepHeT

1. baza ganneix moprana Polpred.com O630op CMM - Pexum pocrymna:
https://polpred.com/news

2. NadopmanronHas npaBoBas cuctema [ 'apanT. - Pexxum moctyma: http:/www.garant.ru/

3. Hayunass onektponnas ©Oubmuoreka eLIBRARY.RU. - Pexum ngocryna:
https://www.elibrary.ru

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

5. DIEeKTPOHHBIN KaTajor OMOIMOTEKH HITIY. - Pexum JIOCTYTIA:
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4. KOHTPOJIb n OLLEHKA PE3YJIbTATOB OCBOEHUSs
OBIIEOBPA30OBATEJIbHON YYEBHOM JUCIHUIIJINHBI

KonTposib u omeHka pe3yabTaTOB OCBOEHHUS 0O0IIe00pa3oBaTeIbHOM  Y4eOHOI
JTUCLUTITMHBI OCYIIECTBIISETCS MPETOJaBaTeIeM B MPOIECCE MPOBEACHUS ayAUTOPHBIX 3aHITHH,
a TaK)kKe BBITIOJTHEHUS 00YYarOIIMMHCS MPAKTUYECKUX paboT.

@DOHJ OLEHOYHBIX CPEACTB JUIsl MPOBEIEHUS TEKYLIEr0 KOHTPOJS W MPOMEKYTOYHOU
aTTecTallyd O0YyYaromMXcs Mo 001eo0pa3oBaTeNbHON y4eOHON TUCIUILUIMHE BXOAUT B COCTaB

pa6oqe171 nporpaMmbl JUCHUIUINHBI, IIPEACTABJICH OTACIbHBIM JTOKYMCHTOM.

Pe3yJ1bTaTLI oﬁyqe}ma (I)OprI U ME€TOAbI KOHTPOJIAA U
JJUYHOCTHBIC, METAIIPEAMETHDBIC, IPCAMETHLIC OICHKH PE3yJabTaTOB Oﬁy‘IeHI/Iﬂ

JIUYHOCTHBIE TCKYIJ_[I/II/I KOHTPOJIb:

VYerHbIl onpoc,
Pedepar,
KoHTponbHble paboThl

YCTOWUYMBBIA HMHTEPEC K WMCTOPUU M JOCTHXKCHHSM B
00J1acCTH eCTECTBEHHBIX HAayK, YYBCTBO TOpPAOCTH 3a
POCCUICKHE €CTECTBEHHBIE HAYKH

TOTOBHOCTh K MPOJIOJKEHUIO 00pa30BaHUs, MOBBILICHUIO
kBaupuKauuu B M30paHHOM  NpodeccruoHaNbHON TIpoMexKyTOUHas ATTeCTALHS:
NEeSITeIbHOCTH C HCIHOJb30BAHMEM 3HAHUH B 00JIACTH Tl pepeHLIpOBAHHbIi 3a4eT
C€CTCCTBCHHBIX HAYK

OOBEKTHBHOE OCO3HAHHME 3HAYUMOCTH KOMIICTCHIIMH B
00J1aCTH €CTECTBEHHBIX HAYK JIJISl YelloBeKa M OOIIEeCTBa,
YMEHHUE HCIMOJIb30BaTh TEXHOJOTUUYECKHE IOCTHKEHHUS B
obnmacth (PU3MKHM, XUMHUH, OWOJOTUU [IJIsi TIOBBIIMICHHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO pa3BUTHS B
BBIOPAHHOW MTPOPECCHOHATBHON e TETHHOCTH

YMEHHE MPOAHAIU3UPOBATH TEXHOIEHHBIE IOCIIEICTBUSA
JUISL OKPY’KAIOIIEH CpeJibl, OBITOBOM M MPOU3BOJICTBEHHON
JIEATEIbHOCTH YeI0BeKa

TOTOBHOCTh CaMOCTOSATCIIBHO }106LIBaTI) HOBBIC OJI4 cebs
CCTCCTBCHHOHAYYHBIC 3HAHHA C MUCIIOJIB30BAHUCM JJIA
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9TOr0 TOCTYMHBIX HCTOYHUKOB HH(OpMaIu

YMEHUE YIIPABJIATH CBOEH I03HABATEJIbHON
JEATEIbHOCTBIO,  IPOBOJUTH  CAMOOLICHKY  YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHS

YMCHUC BBICTpanBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOLICHHUA B KOMAaHAC 110 PEIICHUIO 06H_[I/IX 3aJa4
B 00JIaCTH €CTECTBO3HAHUSA

MeTalpeaAMETHbBIC

OBJIAICHUC YMCHHAMU W HABBIKAMH Pa3JIMYHbBIX BHUIOB
MO3HABATENIHOW JIEATETBHOCTH [UISI M3YYCHHUS pPa3HBIX
CTOPOH OKPYKAIOIIET0 €CTECTBEHHOTO MUPa

MMPUMCHCHUC OCHOBHBIX MCTOAOB IMO3HAHUA (Ha6HIOIIeHI/IH,
HAYYHOTO OKCIIEPUMEHTa) IS M3YYEHHs Pa3IddHBIX
CTOPOH €CTECTBEHHOHAYYHOUW KapTUHBI MHPA, C KOTOPBIMU
BO3HHKAET HEOOXOAUMOCTD CTaJKHBATHCS B
npodeccuoHanbHOM chepe

YMCHHUEC ONpecAciATb HCJIM W 3adadyu  ACATCIbHOCTH,
BLI6I/IpaTI> cpeacTBa i uX JOCTHIKCHUS HaA ITPAKTUKE

YMEHHE UCIHOJb30BaTh pA3IUYHbIE HCTOYHUKH IS
MOJTyUYEHUsI  ©CTCCTBCHHOHAyYHOW  WHpOpMAluu U
OIICHWBAaTh €€  JIOCTOBEPHOCTh  JIJIA  JIOCTHIKCHUS
MMOCTaBJIICHHBIX IIeJeH U 327129

Tekyimuii KOHTPOJIb:
VYerHbli onpoc,
Pedepar,
KoHTponbHbIE paOoThI

[TpomexxyTouHast aTTeCTaluUs:
JuddepeHnmpoBaHHbINA 3a4eT

npeaMeTHbIC

Cc(OPMHPOBAHHOCTb  IPEJACTABICHUA O  II€JIOCTHOU
COBPEMEHHOM  €CTECTBEHHOHAy4YHOW KapTUHE MHpa,
IIPUPOJE KaK €IUHOW LEJIOCTHOM CHUCTEME, B3aUMOCBS3HU
4ejoBeKa, NPUPOABl M OOLIeCTBa, MPOCTPAHCTBEHHO-
BpEMEHHBIX MaciTabax BeceneHHoM

BJIQJICHUE 3HAHUSAMHU O HauOoJiee Ba)KHBIX OTKPBITHSX U
JOCTH)KEHUSIX B 00JIaCTH €CTECTBO3HAHUS, MOBIUABIINX Ha
HBOJIOLMIO IPEJICTABICHUM O MPUPOAE, Ha DPa3BUTHE
TE€XHUKU U TEXHOJIOTUI

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITh
€CTCCTB€HHOHay‘-IHI)Ie 3HAHUA JJIA O6T)$[CH€HI/I$I
OKPYKAFOIINX SIBJICHUH, COXpaHEHHUS 3JI0pOBbBA,
obecreueHus 0e30macHOCTH JKH3HEACATEILHOCTH,
OepeXKHOr0 OTHOIICHHWsS] K TMPHUPOAE, PAIHMOHAIBHOTO
HpHpOJIOHOJ'IB?,OBaHI/IS[, a TAKXEC BBIITOJTHCHU ST pOJ'H/I
TPaMOTHOTO MOTPEOUTENS

c(OpMUPOBAHHOCTh MPEJCTABICHUA O HAay4YHOM METOJIe
NO3HAHUS TPUPOJBI M CPEACTBAX HM3YYEHUs MeErammpa,
MakpoMHpa M  MHKPOMHUpA; BIaJeHHE IpUeMaMHu
€CTECTBEHHOHAYUYHBIX HaOI0ICHUH, OIIBITOB,
UCCJIEIOBAaHUM M OIIEHKH JIOCTOBEPHOCTH MOJYYEHHBIX
pE3yJIBTaTOB

BJIaJICHUC MMOHATUMHBIM arrmapaToM €CTCCTBCHHBIX HaAYK,
MIO3BOJIAOIIHUM IIO3HaBaTh MHp, y4aCTBOBATh B
JUCKYCCHUAX Io €CTCCTBCHHOHAYYHBIM BOIIpoOCam,
HCIIOJIB30BAaTh PAa3JIMYHBIC HCTOYHUKU I/IH(I)OpMaI_II/II/I JJIA
IIOATOTOBKH COOCTBEHHBIX pa60T, KPUTHYCCKHU OTHOCUTLCS

Texkynui KOHTPOJIb:
VYerHbll onpoc,
Pedepar,
KoHnTponbHbie paboThl

IIpoMexyTouHas aTTecTalus:
JuddepenurpoBaHHbIi 3a4eT
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K coobmenuasm CMU, colepXKalluM  HAay4YHYIO
UH(OPMALINIO

C(OPMHPOBAHHOCTh ~YMEHUH IMOHUMATh 3HAYUMOCThb
€CTECTBEHHOHAY4YHOI'O 3HAHUS MU KaXJO0ro 4eJIOBeKa
HE3aBUCHMO OT €ro npo(hecCHOHaIbHOW JesTeIbHOCTH,
pa3in4yaTb q)aKTbI U OLCHKH, CpaBHUBATH OLCHOYHBLIC
BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLICHOK U CBSI3b
KPUTEPUEB C ONPEIEICHHON CUCTEMON LICHHOCTEN
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