


IosicHuTeILHAS 3ANMUCKA.

Pabouas mporpamma mo ecrectBozHaHuro st 10-11-ro kxmacca cocraBjeHa Ha OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHMS OCHOBHOHW 00pa3oBaTeNbHOH MpPOrpamMMbl CPEIHETO
obmero oOpaszoBanus, mnpeacraBieHHbix Bo PIOC COO, mnporpammsl (HOPMHUPOBAHHS
YHHUBEPCAJIBHBIX yueOHBIX NEHCTBUH U C MCIIOJBb30BAHUEM aBTOPCKOM mporpaMmel amst 10 — 11
kiaaccoB O.C. T'abpuensna «EctectBoznanme» (I'abpuenmsta O.C. Paboume mnporpaMmel
EcrectBoznanme. 10-11 kmaccel:  yueOHO-meroamyeckoe mocobue / O.C.I'abpuensH,
C.A.Cnankos. — 2-e u3z., crepeoturn. — M.: Jlpoda, 2014. — 110, [2] ¢.)

LlenaMu wn3ydeHHsT MHTErPUPOBAHHOIO Kypca «EcCTecTBO3HaHMe» B CTapLIedl ILIKOJE
SIBJISIFOTCSL:

* CO3[JaHHE OCHOB LIEJIOCTHOM Hay4YHOU KapTUHBI MUDA,

* (opMupOoBaHHE TOHMMAHHS B3aUMOCBS3HM W B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HayK;
BJIUSIHUSL €CTECTBEHHBIX HAayK Ha OKPY)KAOILYIO Cpeny, SKOHOMUYECKYIO, TEXHOJIOTMYECKYIO,
COLIMAIBHYIO U 3THYECKYIO Cephl ACATEIbHOCTH YEJIOBEKa;

* CO3MaHWE YCJOBUH MUl Pa3BUTHS HABBIKOB Y4e€OHOMN, MPOEKTHO — HCCIENOBATENbCKOM,
TBOPYECKON AEATENbHOCTH, MOTUBALINK OOYUYAIOIMXCS K CAMOPA3BHUTHIO;

(dbopMupoBaHHE YMEHNUH aHAJIM3UPOBATh, OLIEHUBATD, IPOBEPATh HA JOCTOBEPHOCTh M 0000mAaTh
HAY4HYIO HH(OpPMaLHIO;

* MOJIyYeHHE HaBBIKOB Oe30macHOil padoTbl BO BpeMsl MPOEKTHO — HCCIENOBATENIBCKONH H
SKCMEPUMEHTAIIBHON AEATENbHOCTH, TPHU UCTIOIBb30BAHUH JJAOOPATOPHOrO OOOPYAOBAHUS.
3anayamu npeaMeTHOro kypca «EcrecTBo3HaHue» SBISAIOTCA:

- OCBOEHHME 3HAHUIl O COBPEMEHHONW €CTeCTBEHHOHAy4YHON KapTWHE MHUpa U MeToAax
€CTeCTBEHHBIX HAyK;, 3HAKOMCTBO C Hauboyiee BaXXHBIMH HISSIMH U JOCTHXKCHUSIMHU
€CTECTBO3HAaHMsI, OKa3aBIIMMHU ONpPEesAollee BIUSHNE HA HAIU NTPECTaBIEHHs O IPUPOAE, Ha
pa3BUTHE TEXHUKU U TEXHOJIOTHIA

- OBJIQJICHUE YMEHHUSIMH MPUMEHSATH IOJyYeHHbIE 3HAHUS 51 OOBSICHEHUS OKPYKAIOIIMX
SIBJIEHUH, HMCIOJb30BAHUS W KPUTHYECKOW OLICHKH €CTeCTBEHHOHAy4YHOH HH(pOpMauuu, s
OCO3HAHHOTO OIpeesIeH!s] COOCTBEHHON MO3ULIMHU TI0 OTHOLIEHUIO K 00CYK/1aeMbIM B O0IIIeCTBE
npobiemMaM HayKy,;

- TPUMEHEHHE €CTECTBEHHOHAyYHBIX 3HAHWH B TMOBCEAHEBHON JKM3HU MJs1 OOecredeHust
0€30TaCHOCTH KU3HENESITEIbHOCTH, OXPaHbl 3J0POBbsI, 3AIHUTHI OKPYKAIOIIEH CPeabl.

BBeneHue kypca ecTeCTBO3HAHUSA B CTaplIeil LIKOJE BbI3BAHO CIEAYIOLUIUMHU PUYHHAMU:
1. Ha BbIXOZE W3 LIKOJIBI B CO3HAHMU y OOJIBIIMHCTBA BBIMTYCKHUKOB (POPMHUPYIOTCS YaCTHBIE
HAay4Hble KapTHHBI MUpPA: XHUMUYECKas, (pU3ndecKasi, OMOJOrHUecKasi, HO OTCYTCTBYET e€InHas
€CTeCTBEHHO-HAayYHasl KapTHHA, KOTOPYH M Npu3BaHa (HOPMHUPOBATh Takas TUCLHILIMHA, Kak
€CTEeCTBO3HAHHUE.

2. Hapymaercs NpeeMCTBEHHOCTb MEXAY CPEAHEN U BBICIIEH IIKOJIOH. B ryMaHuTapHBIX By3ax
00s13aTeNbHBIM SIBIISIETCS M3y4deHHe Kypca «EcTecTBEHHO-Hay4Hasi KapTHHA MHPA», CHHOHUMOM
KOTOpOTO SIBJISIIOTCS « KOHLENIINN COBPEMEHHOTO €CTECTBO3HAHUSY .

3. BBegenue Kypca €CTECTBO3HAHHUSl IIO3BOJIAET  peaju30BaTbh TaKOM  MeEXaHU3M
I'YMaHUTaPU3aLUN €CTeCTBEHHO-HAyYHOro 00pa3oBaHus, KaK HHTErpaLus, 4TO, B CBOIO OYepenp,
MO3BOJISIET TYMaHWU3UPOBaTh 3TO OOpa3OBaHME Ui CTAPIIEKIACCHUKOB, BBIOPABILIMX IS
oOyuenns B 10—1 1kmaccax ryMaHUTapHBIH MPOGUIb.

B ocHOBY kypca noJyioskeHa ujest aHTpOINOLIEHTPU3Ma, T.€. IOCTPOCHUE Kypca B JIOTUKE U
CTPYKTyp€ BOCIIPHSTHS YIEHUKOM €CTECTBEHHOTO MHpa B CHHTE3€ (PU3NIECKUX, XUMUYECKUX U
OMONIOTUYECKUX MPENCTABICHHH.

bonpmoe BHuManne (Oonee 25% y4eOHOTO BpPEMEHH) YAENSETCS 3KCIEPHUMEHTY,
naboparopabiM U npaktudeckuMm padoram. ®I'OC B kadecTBe OCSA3ATENBLHOIO 3JIEMEHTa TpU
o0ydyeHMM B CTapIIMX KJAcCax IMPEeOyCMaTPUBAET BBIMOJHEHHE KaKIOBIM  YUEHHKOM
UHIMBUAYAJIbHOTO TIpOeKTa. be3 uccnenoBaTenbCKiMX YMEHHH W HABBIKOB CO37aTh MPOEKT OyaeT
cnokHO. UToOBI COBEpIIEHCTBOBATH OSTH YMEHHMS W HAaBBIKM, B KaKIOM Yy4yeOHUKe



npenycMmoTpeHa rinaBa <«lIpaktuueckue paboTey. PaboThl, NpenyiokeHHbIE B HEH, MOTYT
MOCITY’KUTh OCHOBOM JIJIs BBITIOJTHEHUS] HHANBUYaJIbHOTO MPOEKTA.

Mecmo npeomema 6 yuebHom niawe.

IIpenmer «EcTecTBO3HaHME» BXOAUT B NpeIMETHYI0 obnactb «EcTecTBeHHBIE HAyKW».
Pabouas mporpamma paccuntana Ha 207 yueOHBIX 4acoB (M3 pacueTa no 3 daca B Hexelro B 10 u
B 11 kyacce), B T.4. KOHTPOJBHBIX padoT: 4 "aca — 10 kmacc, 4 yaca — 11 kjacc, MpaKkTHYECKUX
pabot: 19 gacos — 10 kyacc, 10 yacos — 11 kiacc.

s peanuzanyu naHHou Pabouelt mporpaMMbl HCTIOIB3YETCS:

1. EcrectBo3nanme. 10 knmacc. YueOnuk. basossiii yposens (aBTop O. C. ['abpuensH,

N.I" Octpoymos, H.C Ilyprrmesa, C.A.Cnankos, B.U.Cusornazos). — M.: IIpoceemenue, 2020.
2. EcrectBo3nanue. 10 kimacc. Metoauueckoe nocodue (asropsl O. C. ['abpuensiy,
C.A,Cnankos).

3. EcrectBo3nanue. 11 kiacc. YueOnuk. basossiit yposens (aBTop O. C. 'abpuenss,

N.I". Octpoymos, H.C Ilyprrmesa, C.A.Cnankos, B.U.Cusoriazos). — M.: IIpoceemenue, 2020.

Ilnanupyempbie (JINYHOCTHBIC, METAIIPEMETHBIC U MPEIMETHBIE) Pe3yJIbTAThI OCBOCHUSI
yuyeOHoro npeamera «EcTecTBO3HAHHE»

Jluunocmuvivmu pesyrsmamamu 00yyeHUus eCMeCmeO3HAHUIO ABNAIOMCA.
8 YEeHHOCIMHO-OPUeHMAaYUOHHOU chepe — BOCIIUTAHHE YYBCTBA TOPIOCTU 3a POCCHUICKHE
€CTEeCTBEHHbBIE HAyKH,
8 mpyooe6oil cghepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOPY HanbHelimed oOpa3oBaTeabHON H
npo¢eCCHOHATBHON TPASKTOPHH;
B HNO3HAGAMENbHOI (KOCHUMUGHOI, UHMENNeKMYalbHoll) cjhepe — yMEHHUE YIPaBIATb CBOEH
NIO3HABATEJIbHON AESTEIBHOCTHIO.

Memanpeomemuvivu  pe3y1omamamit  0CGOEHUA NPOSPAMMbL  HO  €CMECMBO3HAHUIO
AGNAIOMCA:
— OBJIQJICHWE YMEHUSMH M HaBBIKAMH PAa3JIMYHBIX BHUIOB MO3HABATENBLHOW AEATENBHOCTH,
NPUMEHEHHsT OCHOBHBIX  METOJOB  TO3HaHWA  (CUCTEeMHO-MH)OPMALMIOHHBI  aHAJN3,
MOJIEIUPOBAHUE) AJISI H3YUEHHs! PA3JIMYHBIX CTOPOH OKPYIKAIOIIEro €CTECTBEHHOTO MHPA;
— OBJIAJIEHHE OCHOBHBIMH HWHTEJUIEKTYAJIbHBIMH OIEpalusMiu: (HOPMYIHPOBAHUE THUIIOTES,
aHaM3 W CHHTE3, CpaBHEHHE, O000OLIeHne, CHCTEMAaTHU3alus, BBIABJICHUE NPHUYUHHO-
CJIEZICTBEHHBIX CBS3EH, IONCK aHAJIOTOB,;
— ¢dopMHUpOBaHUE YMEHHI T€HEPUPOBATh HIEH U OMPEHENSATh CPENCTBA, HEOOXOAUMBIE U UX
peanuzanum;
— (opmupoBaHne yMEHUH ONpEeNeNATh LEIM W 3aJadd AEATENbHOCTH, a TaKKe BBIOMpPATh
CpeACTBa pealM3allud 3THX LeJed W TNPUMEHATb Ha MpakTHke;, (HOPMUPOBAHHE YMEHHI
UCIIOJIb30BATh PA3JINYHBIE UCTOYHUKHU IJIS TMOJIy4EHHs €CTECTBEHHO-HaydYHOW MH(OpMAaLUH |
NOHUMAaHHMS
3aBHUCHMOCTH OT COep>kaHusl U (POPMBI MTpeACTaBIeHHON NHQOPMALIUH U LieNiel agpecara.

IIpeomemuvivu pesyromamamut u3yveHus eCmecmeo3HaAHUA.:

Buinycxknuk na 6az060m yposHe Hayuumcs:
- IEMOHCTPHPOBATh Ha TIPUMeEPaxX POJIb ECTECTBO3HAHUS B PA3BUTHH YEJIOBEUECKOM
LIUBUIN3ALINY,
- BBICTISITH TEPCOHAIBHBIN BKJIA]] BEJIMKUX YYEHBIX B COBPEMEHHOE COCTOSTHHE €CTECTBEHHBIX
HAyYK;
- TPaMOTHO MPUMEHSTh €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO MTPH OTUCAHHUH SIBJICHUH
OKPY>KaIOIIero MHpa;
- 000CHOBAHHO NPUMEHSITh MPUOOPHI TSI U3MEPEHUS U HAOIIOACHNS, UCTIONb3YsI ONTUCAHUE HITH
NPEIJIOKEHHBIN aITOPUTM SKCIIEPUMEHTA € LEJIbIO TOTy4eHUs 3HAaHUH 00 00beKTe N3YUCHNS,
- BBISIBJISITH XapaKTep SIBJICHUI B OKpY’KaroIlel cpeie, IOHUMATh CMBICIT HAOJIFO1aeMBbIX
NPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUU,



- UCTIOJIb30BATH JJIsi OTTMCAHUS XapaKkTepa MPOTEKaHUs POLECCOB (PU3NIECKUE BETUYHHBI 1
JI€MOHCTPUPOBAThH B3AaMOCBS3b MEKAY HIUMHU,

- OCYLIECTBJIATH MOJAEIUPOBAHHE MPOTeKaHUs HAOII0JAEMBIX MTPOLIECCOB € YYETOM IPaHHLL
NPUMEHUMOCTH UCIIOJIb3YEMbIX MOJEEH;

- KpUTUYECKH OLICHUBATh, HHTEPIPETUPOBATH 1 00CYKAATh HHPOPMALIUIO, COAEPIKALIYIOCS B
coobmenusix CMU, pecypcax MHTepHEeTa, HAyYHO-TIOMYJISIPHBIX CTATHSX C TOUKU 3PEHHSI
€CTEeCTBEHHO-HAYYHOI KOPPEKTHOCTH, JIeJIaTh BbIBOIbI HA OCHOBE JINTEPATYPHBIX JaHHBIX;

- IPUHUMATD APTYMEHTUPOBAHHBIE PELICHUS] B OTHOLICHUH MTPUMEHEHHsI Pa3HOOOPa3HbIX
TEXHOJIOTUH B MPO(HECCHOHANBHON IEATENIbHOCTH U B OBITY;

- U3BJIEKATh M3 OTMMCAHUS MALIKH, MPUOOPOB U TEXHUYECKUX YCTPONUCTB HEOOXOAMMbIE
XapaKTEPUCTHKH JJIs1 KOPPEKTHOTO UX HUCTIOIb30BAHMS,

- OOBSICHATD MPUHLMIIBL, MTOJIO’KEHHBIE B OCHOBY pabOThl MPHUOOPOB;

- OPraHU30BbIBATH CBOKO [ESITEILHOCTD C YYETOM MPUHLHIOB YCTOWYMBOTO PA3BUTHSI CUCTEMBI
«IPUPOAa—00LIECTBO—UEIOBEK» (OCHOBBIBAsSICh HAa 3HAHUSX O MPOLIECCaX MePeHoca 1
TpaHc(OpPMALMK BELIECTB M SHEPTHil B 3KOCHCTEME, Pa3BUTUH U (PYHKLIMOHUPOBAHUN
Ouocepbl; 0 CTPYKType MOMYJSILMY U BUAA, a[aNTalUsIX OPraHU3MOB K Cpee OOHTaHMs,
CBOWCTBAX KOJOTHMYECKUX (PAKTOPOB, PYKOBOACTBYSCH MPUHLIUIIAMH pecypcocOepekeH s 1
0e30MacHOro MPUMEHEHUST MaTePUAJIOB M TEXHOJIOTHIT; COXpaHsisi OMOJOrHYECKOe
pasHooOpasue);

- 00OCHOBBIBATH MPAKTUYECKOE UCTIOJIBb30BAHIE BELIECTB U UX PEAKLHiA B IPOMBIIIJICHHOCTH U B
ObITY; OOBSICHATB POJIb OTIPEEJCHHBIX KJIACCOB BEIIECTB B 3arpsi3HEHUH OKPYKAIOIIeH Cperb;
- IIeWiCTBOBATh B paMKax MPaBIJI TEXHHUKH O€30MaCHOCTH U B COOTBETCTBUU C HHCTPYKLIUSIMH 10
MPUMEHEHHIO JIEKAPCTB, CPEACTB ObITOBOM XUMHUH, OBITOBBIX 3JIEKTPHYECKUX MPUOOPOB,
CJIO’KHBIX MEXaHHU3MOB, NIOHHMAs €CTECTBEHHO-HAYyYHbIE OCHOBBI CO3JJAHUS MPEANHCAHHI;

- popmupoBaTH COOCTBEHHYIO CTPATETHIO 370pOBbecOeperaromero (paBHOBECHOTO) MUTAHUS C
y4eTOM OHOJIOTUYECKON 11eJIecOO0Pa3HOCTH, POJIM BELIECTB B MUTAHUH U JKU3HEAEATEIbHOCTH
JKHBBIX OPraHU3MOB;

- OOBSICHAITH MEXaHU3M BJIMSIHUS Ha JKUBbIE OPraHH3MbI SJIEKTPOMArHUTHBIX BOJIH U
PaaMOAKTHBHOTO U3JIyYEeHHUS, a TAKXKE NeHCTBHS aJIKOTOJIs, HUKOTHHA, HAPKOTHUYECKHX,
MYTareHHbIX, TEPATOr€HHbIX BELIECTB Ha 3I0POBbE OPraHU3Ma M 3aPO/bILIEBOE PA3BUTHE;

- BLIOMpATh CTPATErHiO NMOBEAEHHsI B ObITOBBIX M Ype3BbIYANHBIX CUTYALMAX, OCHOBBIBAsSCH HA
MOHUMAHUH BJIMSHUS HA OPTaHM3M YeJioBeKa (PU3NUECKIX, XMMUYECKUX 1 OHOJIOTHYECKHUX
¢baxTopoB;

- OCO3HAHHO AEHCTBOBATb B CUTYaLMHU BbIOOpA MPOAYKTA WK YCIAYTH, TPHUMEHSS] €CTeCTBEHHO -
Hay4YHbI€ KOMIETEHLIUH.

Buinycknuk na 6azosom ypoene noxyyum 603MOACHOCHIb HAYYUMBCSL:

- BBINOJIHATH CAMOCTOSITENIbHbIE SKCIIEPUMEHTBI, PACKPBIBAIOIHE TOHUMAaHUE OCHOBHBIX
€CTeCTBEHHO-HAyYHBIX IMOHATHHA U 3aKOHOB, COOM0ast nmpasmia 6e30macHoi padoTsl,
NPEACTABISTH MOJYYEHHbIE PE3YJIbTaThl B TAOIMYHOMN, rpadynIecKoi MM TEKCTOBOH (opme;
JIeNaTh BbIBOJIbI HA OCHOBE MOJIyYEHHbIX U TUTEPATYPHBIX JAHHBIX;

- OCYIIECTBJIATH CAMOCTOATENbHBIA Y4eOHBIH MPOEKT WIIM UCCIIEIOBAHKE B 00IaCTH
€CTECTBO3HAHMsI, BKJIIOUAIOLIUH OIpesieJIeHne TEMbI, IOCTAHOBKY LI€JIN U 3a/1a4, BbIABIKEHNE
TUIOTE3bI U MyTel ee 3KCIepUMEHTANbHON NPOBEPKH, IPOBEACHNUE SKCIIEPUMEHTA, aHAINU3 €ro
PE3YJIBTATOB C YYETOM MOTPEITHOCTH U3MEPEHHsL, POPMYJINPOBAHNE BBIBOJIOB M MIPEICTABICHNE
rOTOBOTO MH(OPMALIHOHHOTO POAYKTA,;

- 00CyXIaTh CyIIECTBYIOIUE JIOKAIbHBIE 1 PETHOHAIbHBIE TPOOIeMbI (3KOJIOTHIECKHE,
SHEPreTUYECKHE, ChIPHEBBIE U T.1I.);

- 000CHOBBIBAaTh B AUCKYCCHUU BO3MOXKHBIE ITyTH MX PEIICHHUS, OCHOBBIBASICh HA €CTECTBEHHO -
Hay4YHbBIX 3HAHUSX;

- HAXOAMNTb B3aUMOCBSI3H MEXIY CTPYKTYpOH U (yHKIMEH, MPUUNHON U CIEICTBHEM, TeOpUei u
(bakxTamu rpu aHanu3e NMPOOJIEMHBIX CUTYALi 1 OOOCHOBAHMY MPUHUMAEMBIX PELICHUH Ha






EcrecTBO3HaHMEe — enMHCTBO Hayk O mnpuponxe. Matepust U (GoOpMBI €€ CylIeCTBOBaHUS.
HuanexTrka ecrecTBo3HaHus. OCHOBHBIE 3Tarbl ero pa3BuTus. [IOHATHE O €CTeCTBO3HAHUY, KaK
CHCTEMe HayYHBIX 3HAHUN O IPUpPOAE.
Jlemoncmpayuu. BuneodparmMeHTbl (TOJS CENBCKOXO3SUCTBEHHBIX YrOOWUN, Kapbepbl st
OOOBIYH YIS U PyIbl, METAIUTyPTUYeCKHe KOMOUHATHI, ra3o- U Hedrenposoel, Guotmnun, ['IC,
TOL u ADC, mocneacTBUsi 3eMJETPSACEHUN U IyHAMH, MCYE3HYBIIHWE BUJIbI PAacTEeHUIl U
JKUBOTHBIX); PEMPOAYKLIUH KAPTHH BEIMKHUX XYIOKHUKOB C NEH3aKaMH U IPYTHUMHU OObEeKTaMu
npupons! (IIumkuna, JleBurana, AfiBazoBckoro, KOoHa u ap.); My3bIKaibHbIE (PparMeHTHl,
NOCBsILIIeHHbIE siBIeHUAM npupoasl (Yaiikosckuii, Cen-Canc, berxoseH u np.).
ITopTpeTbl y4EHBIX-€CTECTBOMCHIBITATENEH, BUACOPPArMEHThl 10 HCTOPHUU BO3HUKHOBEHUS H
pa3BUTHs (PU3MKH, XUMUH U OMOJIOTHH

IL. EctecTBO3HAHME U MeTOAbI MO3HAHMSA MHPa (16 4)
Bzaumoceazv mesxncoy HayKoit U Mmexno102uAMU
Hcmopus uzyuenus npupoost. [lpoepecc 6 ecmecmeennuvix HAYKAX U €20 6KIA0 8 Pa3eunie
yusunuzayu. Memoos HAYYHO20 NO3HANUS U UX COCMABIAIOUUE. HAOTIOOeH e, UBMePeHle,
9KCHEPUMEHM, MOOeIUPOBAHUe, 2UNOME3A, 661600, HOCMpoeHue meopu. PopMbI IO3HAHUSA
HAy4YHOE M HeHayuHoe. J|Ba ypOBHSI HAYYHOTO TMO3HAHMS SMIMPUIECKUH (UyBCTBEHHBIH,
OTIBITHBIN) W TEOPETUYECKHH (palioHANbHEIN). MonenupoBaHie Ha TEOPETHUECKOM YPOBHE
MO3HAHUS U TUITBI MOJieNel (MeanbHas, aHaJorus, MaTeMaTH4YecKast). POJib MBICIIEHHOTO
SKCMEPUMEHTA U MAaTEMaTHYECKOTO MOJIEIUPOBAHUS B CTAHOBJICHHU U PA3BUTHH €CTECTBEHHBIX
HayK. DynoamenmansHvie HOHAMUSL eCMECMBO3HANUSL.
Azvik ecmecmeosnanus. buonoeus. bronorndeckas CUCTEMaTHKA U €€ BaYKHEHIITNE TAaKCOHBL
bunomunaneHast HomeHknarypa. Ilonstue Buma. CucremaTrka >KUBOTHBIX. [IoHSITHE MOPOIEL
Cucrematuka pacrenuil. [lonstue copra. buomorndeckas HOMEHKJIaTypa — OCHOBA
npodeccuoHanbHON  mesrenpbHOCTH. Xumus. TpuBuanbHBIE Ha3BaHWs. PalMOHANbHAsS
HOMeHKIaTypa. MexxayHapoaHas HomeHkinatypa MIOITAK.
XUMHUYECKHE 3JIEMEHTH M MPOHMCXOXKIACHHE MX HasBaHwi . Kiaccudukanus HeOpraHW4ecKux
BEIIECTB (OKCHABL, KHCJIOTBHL, OCHOBAHUS, COJM) W NPUHOMIBI OOpa3oBaHUS WX HA3BaHUH.
Qusura. Epuannel m3MmepeHus ¢u3ndeckux BenudnmH Ha Pycn.  EguHuuel m3mepeHws
¢u3nYeCKUX BEIMYMH B HEKOTOPBIX APYIHX CTpaHax. MexnyHaponHas CHCTeMa EIMHHI]
u3Mepenus: gmnueckux BenndnH — CHU. OCHOBHBIE M TNPOW3BOJAHBIE €IUHULBI M3MEPEHUs
¢usnyecknux senuunH CH.
Ecmecmeennonayunsvie nonamus, 3aKonst u meopuu. ECTeCTBEHHOHAay4YHbIE ITOHSTHUS.
KoHkperHble W aOCTpakTHBIE €CTECTBEHHOHAYYHbIE IOHATHS.  3aKOHBl €CTECTBO3HAHUSL
EcrectBenHOHayuHble Teopun. OmnucatenbHble TEOPUHM U OOBACHUTENBHBIE TEOPUU.
IIporHo3upyroimas pojb €CTECTBEHHOHAYYHBIX TEOPHA.
Ecmecmeennonayunana kapmuna mupa. Kaptuabl wMwmpa: penurnosHas, ObITOBas,
XyHOXeCTBeHHas. Fcmemceennonayynas xkapmuna mupa (EHKM). Dsomouus EHKM u ee
STallbl. APUCTOTEIEBCKUHI, HBIOTOHOBCKHUH, SHHINTEHHOBCKAsl peBOOLUA. 1IpuHIMIBI NO3HAHNSA
B €CTECTBO3HAHUHU: COOTBETCTBUSI, JONIOJIHUTENLHOCTH, IPHUNHHOCTH, CHMMETPHH.
Muput, 6 kKomopuix mut ocueem. Lpumepsr cucmemamuzayuu u HA2ISIOHO20 NPEOCMABIEeHUS
HAYYHO20 3HAHUA: NPOCMPAHCMEEHHO-6PEMENHbIE XAPAKMEPUCTIUKU (HAHOMUP U MUKPOMUD,
Makpomup, meeamup). I paHUIbI MUPOB U YCIOBHOCTD 3THX TPaHULl. Ponb nayunvix
docmudicenuil 6 co30anu HO8bIX MeXHON02UM. Deontoyus mexnonouil. IIpnOoper 1y N3ydeHus
MUPOB, UX 3BOJIIOLIUS OT CBETOBOrO MUKpockomna P.I'yka 10 CKaHHPYIOIIEro TYHHEJIbHOTO
mukpockomna (CTM) u atomHO-crioBoro mukpockona (ACM). MojiekysipHOe pacrio3HaBaHUE U
€r0 POJIb B MPUPOJIE 1 KU3HH YesoBeka. Kommproteps! Oyayiiero.
Jemoncmpayuu. Tloptpersl yuensix- ecrecrBoucnbitareneit (I'.Tamunes, JI. Menneneesa,
I'’Menpenss, H. bekerosa, M. @apanes), pa3nu4yHble MaTepuajbHble (puU3HUecKue
(3nexTpodopHast MaIMHA — MOJETbh MOJIHHH, KPUCTAJUTMYECKHE PELIETKH Pa3JIMYHbIX THUIIOB),
Oounonornyeckne (MyJSDKU LIBETOB, OPTaHOB Tella 4esoBeka), reorpaduueckue (riodyc, xaprta,
TEJUTYpHiA),



XUMHYECKHE (IIapOoCTep KHEBbIe 1 OOBEMHBIE MO MOJIEKYJ pa3IMYHbIX BemecTs). Craipl
¢ MoJensiMu cTpoenust atoma TomcoHa u Pesepdopra.

OTHOCUTENBHOCTD MOHSTHS MyCTOTHI. Pa3nnynble Qu3nUeckue, XUMHUUECKHe U OHOJIOrHIecKre
monenu. Iloptperst Apuctorens, K.JIunnes, Y. Jlapeuna, BuaeodparMeHTbl ¢ TaKCOHAMH B
OOTaHMKE M 300JIOTHH U MPUMEPbI CUCTEMATHKH OTHEJbHBIX PACTEHUI M *KUBOTHBIX. Tabmwma,
cnaiin umn sugeopparment «Homernknatypa MIOITAKY; Tabnunsl win cinaiiabl ¢ aHUMaLUsIMU
no o0muM mnpuHUMNAM O0pa3oBaHMs HA3BAaHWH BAKHEHMIINX KJIACCOB HEOPTaHMYECKUX
COEIMHEHUH — OKCHUIOB, KUCJIOT, OCHOBAHUS, COJIEH, - U MX KJIaCCU(DUKALINH.

IMoptpersr Oma, Kynona, HetoToHa, DiiHInTeiiHa U Ap.; TAOIUIBI OCHOBHBIX U MPOHM3BOIHBIX
enuany CH; nguHaMudeckue BHUAEO(pPArMeHTHI, WUIFOCTPUPYIOIINE Ba)KHEHININE MOHSTHSL
($U3MKHN MPUMEHUTENBPHO K TEME ypoKa, ciaiia win BupeopparMeHT «CTapopyccKue eIUHHIIBI
U3MEPEHUS  HEKOTOPhIX  (PU3MUECKMX  BENMUMHY».  Tabmumbel W BUAECO(PPArMEHTBHI,
WUTIOCTPUPYIOLINE BaXKHEHIINE MOHSTHUS, 3aKOHbI U TEOPUH €CTECTBEHHOHAYYHBIX AUCLUIIINH
MO KypCy OCHOBHOMH 1KOJIbl. BumeodparMeHThI U CAMIBI O 3BOJIOLUNA MUKPOCKOIIOB.
Jlabopamopnvie oneimer. 1. TlocTpoeHHe PaBHOCTOPOHHUX TPEYrOJbHUKOB M3 CHHYEK Ha
MJIOCKOCTH U B MpocTpaHCcTBe. 2. MmrocTpanus mpuHUuna coorsercrsus. 3. Monenuposanue
npuHuna padoThl CKaHMUpPYIOIEro Mukpockoma. 4. Jlokas3aTeiabCTBO OENKOBOH MPHUPOJBI
(bepMeHTOB.

lpakmuueckasn paboma Nel. IMnupuyecKoe NO3HAHUE B U3yYEHHH €CTECTBO3HAHMUS.
lpakmuueckasn padoma Ne2. TlocTpoeHne NPOCTPAHCTBEHHBIX MOJENEH HEOPTaHWYEeCKUX H
OPraHUYEeCKUX COENMHEHUN B COMOCTABIEHNUN C UX CBOMCTBAMU.

lIpaxmuueckasn paboma No3. Habnmronenue 3a ropsitiei cBe4oi

Ilpaxmuuecrkaa paboma No4. HaOnroneHwe 3a H3MEHEHHEM TEMIIEPATypbl JibJa H  €ro
COCTOSIHUEM ITPU HArpEeBaHUU

ITI.Meramup. OcBoeHHe KOCMOCA U ero PoJib B KU3HH YesoBedecTBa (9 4)

XpOHOJIOrUsi aCTPOHOMUYECKUX MPECTaBIEHUIN U OTKPBITUI: reOLeHTpHUYeCcKasi CUCTeMa MUPA,
AHTPOIMOLIEHTPUYECKasl CUCTEMA MUPA; I'eJIMOLIEHTpUYEeCKas cucTemMa Mupa. AcTpoHoMmbl 16-19
B.B. U UX BKJIaJl B pa3BUTHE NpeACTaBlIeHul 0 BeceneHHoN. Beenennasn: meopus 603HUKHOBEHU,
CMPYKMYpa, cocmae, 360110YUs. ACmpoHOMUA KaK HAYUHBIT DYHOAMENM OCBOEHUs
Kocmuyeckoeo npocmpancmea. Kocmonorusi. Bknag oTe4eCTBEHHON HAyKH B MUPOBYIO
KOCMOJIOTHIO. Pakemonocumenu, UCKyCCmeeHHsle CHYMHUKY, OpOumansHvie CManyu,
nnanemoxoowr. OpburanpHas acrpoHoMudeckas oocepsatopusi (OAQ). Henonvzosanue
CRYMHUKOBYIX cucmem 6 cghepe unpopmayuonnsix mexunonoeuii. Cospemennsie HAyYHO-
UCCRe006ameIbCKe NPOSPAMMSBI RO UBYHEHUIO KOCMOCA U ux 3Havenue. [Ipobnemsl, ceszannvie ¢
0cBoeHUeM KOCMOCA, U nymu ux peutenist. Meoicoynapoonoe compyonuyecmeo.

IV.O6000uku 3emau: aurocdepa, ruapochepa, atmochepa (12 4)

Cmpoenue 3emnu. Jlumochepa.  BrHyTpeHHee cTpoeHne 3eMid M €€ XUMHUYECKHI COCTaB.
Ctpoenne u coctas nutochepsl. MuHepansl U ropHsle noponsl. Pynel. JlurocdepHbie mmThL
3emnerpsicenus. Illkana Puxrepa. HTeHCHBHOCTD 3emueTpsiceHuil. IlyHamu.

Tuopocipepa. Oxeanwvt u mopa. Cocras ruapocdepsl. Muposoii okean. Mopsi. Herunuuaneie
mopst:  Capraccoso, Kacnmiickoe u Apanbckoe. Tema MOpsi B IMpPOU3BENEHUSX MHUPOBOU
XYJ0’KECTBEHHOHN KYJbTYpBI.

Boosl okeanos u mopeii. XuMu4ueCKHil COCTaB MOPCKOM 1 okeaHn4deckoi Boael. IIpommie. Jlen
B OokeaHe. I'pennanaus. Antapkruga. Jlukenue Bog Muposoro okeaHa. IIpuiuBel U OTIUBBL
Mopckue TeueHus. Tunbl K1umara.

Boowsi cywiu. Bonwl cymu u ux kinaccudukanyst. Pogauku. I'efizepsl. MuHepanbHbIe BOABI U UX
knaccuuranms. IIpobnema mpecHoit Bombl. O3epo bafikan. KapcTtoBble siBieHus u
o0pa3oBaHHE CTAJAKTUTOB MU CTAJIarMHTOB. AHOMAaJIbHBIE CBOICTBA BOABI M UX 3HAUEHUE B

MPUpPOIE.



Ammocepepa. Ilocooa. Atmochepa m ee coctaB. BeprukampHoe cTpoeHHE aTMOC]epsr:
Tponiocdepa, crparochepa, mezochepa, Tepmochepa, sx3ochepa. CocraB Bo3ayxa. O30HOBBIE
aplpel ¥ mapHUKOBBIA 3¢d¢dext. Iloroma u knumar. Ammocheprnoe Oasienue. Bemep.
Atmocdeprnoe naBnenue. KeccoHHass u BbicoTHass Oone3HH. LIMKIOHBI M aHTUIMKIIOHBL
AtmocdepHbie ppoHTHL. BeTpa 1 ux BUABL IKBAJ, CMEPY, aHTUMNACCAT, maccat, Opus, ¢eH, Oopa,
CHUPOKKO, MYCCOHBI, Tal(pyHBI, yparaHbl, CMEPYH, TOPHAJIO.

IMIxana bodopra.

Bnasxcnocms 6030yxa. BnaxsaocTb Bo3ayxa. [Icuxpomerp u I'urpomerp. Touka pocel. Obnaxa,
ux ¢opmel u pasmepsl. Tyman. Ocanku u ux Tumnbl Pagyra.

Jemoncmpayuu.  OOpasupl py, MUHEPAJIOB M TOPHBIX MOPOJA, (PHU3HUecKast KapTa MOJIyLIapui,
aTIachl.

Kaptel: Mopckux TeueHuH, pusmueckue kapTel Mupa u Poccuiickoit @eneparum.
BuneodparmenTs! u ¢pororpadun nmo TemMe ypoka: CTpOEHHE 3eMIH, 3eMIIETPSICEHHUS, [IyHAMH,
pa3NIuYHBIE OKEaHBl M MOps, aiicOepry, MOPCKHE TEUeHUs, POAHUKH, reiizepbl, o3epo baiikan,
KapCTOBBIC SIBJIEHHUsS (CTAJaKTUTBl M CTaJarMHUThl), atMocdepa W €€ COCTaB, LUKIOHBI H
AHTHLIMKJIOHBI, BUBI BETPOB, TyMaH, Paayra, OCaaK{ Pa3JINYHbIX THIIOB. PEnpoaykunuu KapTuH -
WN. AiiBazosckuii «/lesstoiii Bany, U. Jlesuran «beper Cpenuzemuoro mopsi», M. Ilumkun «Ha
Oepery ™mops», JI. Jlaropuo «Mope», A. Peuo «Ha romyOom mpocTtope»;, (pparMeHThI
My3bIKaTbHBIX TpousBeneHuii - H. Pumckuii-Kopcakos «Canko», K. Jlebroccu «Mope», M.
Pasenb «Jlomka B okeane» m3 cOopHuka «3epkana», I1. Yalikosckuii «Jlebenunoe ozepo», M.
Mycoprckuii  «CHerypoukay. IIpeBparueHns HepaCTBOPHUMBIX KapOOHATOB KaJibLUS U MarHUs
(cpemHUX coJieil) B pacTBOpHMBIE THIPOKAPOOHATHI (KHUCIbIE COJIM) W OOpaTHO — MPUYHHA
00pa30oBaHus CTANIAKTUTOB U CTAJIarMUTOB. MopennpoBaHue mapHUKOBOro sddexra. IIpudopst:
Ul U3MepeHnst aTMoc(epHOro aasyieHust (OapoMeTphl), Ui U3MEPEHUs] BIAKHOCTH BO3AyXa
(rurpometpsr).

Jlabopamopuvie  onvimei. 1.M3yuenne cocraBa rpaHurta. 2. MoaenupoBaHue BBICOKOU
MJIOTHOCTHU BOABI MepTBOro Mops. 3. Paciunpenue BOAbI IPU HArPeBaHUU.

lpakmuueckasn paboma No 5.13yueHne KOJUIEKIUH TOPHBIX MOPOT

lIpakmuyeckasn paboma No 6.13yueHne napaMeTpoB COCTOSIHUS BO3/lyXa B KaOUHETE.

V.Makpomup. Hayka 06 oxkpy:xaromeii cpege. buocdepa. (23 u)

}KMB‘Hb, RPUBHAKU JHCUE020 U UX OMIHOCUME/IbHOCH1b. OCHOBHBIE CBOWMCTBA >KHBOT'O
opraHu3smMa. C€AUHCTBO XHMHUUYCCKOroO COCTaBa, oOMeH BCLICCTB, CaMOBOCIIPOU3BEICHHC,
HACJICACTBCHHOCTb, UBMEHYUBOCTL, Pa3BUTUC U POCT, pasaApaKUMOCTDb, AUCKPECTHOCTE U

LEJIOCTHOCTb, 3HEPrO3aBUCUMOCTb.

JKuBble CHUCTEMBI, KaK CaMOYIPABISIFOLINECS, CAMOPErYJUPYIOIIHMECs, CaMOOPraHU3YHOLIUECs
cucreMsbl. Tpu Hauana tepmoauHamuku. llonsTue sHTpONUU.

Ilpoucxosicoenue sncusnu na 3emire. (OCHOBHBIE THIIOTE3BI MPOUCXOKIACHUS JKU3HU Ha 3eMJie:
KpEalUOHNU3M, THUIIOTE3a CaMOIPOU3BOJIBHOIO 3apOKACHUS KU3HHM W3 HEKHUBOIO, KOHLEMLUS
OuoreHesa, runoTe3a MaHCIEPMHH.

I'mnoTesa MPOMCXOXKIEHUs KU3HU IMyTeM OMOXUMHUYecKOH 3Boonmu (rurmoresa OnapuHa—
Xonnetina). JIuckyccust 0 BO3SMOKHOCTHU CYIIECTBOBAHUSI BHE3EMHBIX [THBUTH3ALIHIA.
Xumuueckuit cocmag kiemku. XUMUYECKas OpraHu3aliis KJI€TKU HA AaTOMHOM — 3JIEMEHTHOM,
- ypoBHe. MakposnemeHTsl. MukposneMenTsl. MOneKynsapHbIli yPOBEHb XUMHYECKON
OpraHu3aluy KIETKH (MOJEKYJISIPHBIH COCTaB KJIETKH). HeopraHmueckue COeTUHEHMs KIIETKH.
Bopna u ee posnb. Munepanbabie coni. OpraHndecKie BEIIeCTBa KJIETKH.

Ypoenu opzanuzauyuu scusnu. Knerounslili ypoBeHb OpraHu3aliuy KU3HU Ha 3emiie. TkaHeBbIi
ypoBeHb. THIBI TKAHEH JKUBOTHBIX (SMHUTEIHAIbHAS, COCAMHNUTENbHAS, MBIIICYHAs], HEPBHAs) U
pacrennii (oOpa3oBarenbHasi, MOKPOBHAs, OCHOBHAas W mpoBojsimas). OpraHHelii ypOBEHb.
OpranusmenHbiii ypoBeHb. [lonynsiiMOHHO-BUAOBOI ypoBeHb. buoreoneHoTHUECKU YpPOBEHb.
buonenos. buocdepHslil ypoBeHb.



Ilpoxapuomsr u 3ykapuomst. I1pokaproTsl U 5yKapuOThL. bakrepnn u ux KiaccupuKalys: 1o
dopme (GaumIIIbI, KOKKH, CIIUPUILIBI, BUOPHUOHBI), 110 THITy MUTaHUSA (CanpouThl, Mapa3uThl), IO
OTHOWLICHWIO K Kuciopoay (aspobsl, aHaspoObl). OcobeHHOCTH CTpoeHHsi OakTepuil W X
KU3HenesATeNnbHOCTH. Ponb OakTepuu B MpHUpone W KU3HU uenoBeka. LlpmaHoOaxkTepuu (cuHe-
3eJIeHbIe BOJIOPOCIH) U OCOOEHHOCTH UX CTPOEHHS U XKU3HeHesTenbHOCTH. Ponb 1inanobakrepuii
B ipupoze. CTpoeHHne KIETKH SYKapHOTOB.

Knemounan meopus. Ilpocmeiimiue. Bupycei. KnerouHas Teopuss U €€ TOJIOKESHHS.
[Ipocreiimue: KryTUKOBbIC, pECHUYHbIE, aMeOOUAHbIe. 3HAYEHHE MPOCTEHIINX B MPUPOAE H
JKU3HU denoBeka. Bupycer. CTpoeHne u 0COOEHHOCTH JKU3HENEATENIbHOCTH BUPYCOB. BupycHble
3aboneBanust yenoseka. BUHY u CIIMJ]. T'pubsl. Ponp rpuboB B mpupone U B XO3SANUCTBE
9JEJIOBEKA.

Ilonamue 6uonozuueckoui 3gonwuuu. Ieorioyuonnans meopus. Ilonstne OMOIOrHUECKON
3BOMOLMHU. JITUTENTBHOCTD, HEOOpPATHMBI XapakTep, HamlpaBJIEHHOCTh 3BOJIOLMH. OCHOBHBIE
HaIpaBJIeHUs HBOJIIOLMHU. bruonornyeckuii mporpecc. buonorudeckuii perpecc. AHTponoreses u
€ro 3TaIbl.

IIpennoceuiku  co3manus  3BorOLMOHHONW Teopun Y. J/lapsuna. Jloruueckas CTpykTypa
IapBUHU3MA (M30BITOYHAS HHTEHCHBHOCTh PA3MHOXKEHUs1, O0pbOa 3a CyIecTBOBAaHUE U €€ BUIIBI,
ectecTBeHHBbIH 0TOOP). CHHTETHYECKas! TeOpHs 3BOMOLNN. MukposBomouus. Bunoobpasosanne
(reorpaduyeckoe U sKoyorMueckoe). MakposBomonms.  JIBHKyLIME  CHJIBI  3BOJIOLUU:
MYTAIOHHBIA TMPOLECC, MOMYJSIMMOHHBIE BOJHBIL, M30JsLUsA. POPMbI €CTECTBEHHOTO OTOOpA:
CTa0MJIN3NPYIOIIHHA, ABIDKYIIUHN, TU3PYITHBHBIHN.

Cospemennvie Memoovt ROOOEPIHCAHUA YCHIOUUUGOCHIU DUOZE0UEHO306 U UCKYCCHIGEHHBIX
IKOCcUCmeM

ITonsitue sxocuctembl. buoton. buoneHos. buoeeoyenos, cmpykmypa u ocHoéwt
@yuxyuonuposanus. Otnndust OMOreoneHo3a oT 3kocucTeMbl. HectabuipHble 1 CTaOMIIbHBIE
SKOCHUCTEMBL. buozeoxumuyeckue nomoxu. Kpyeosopomsr eeugecmsa. [lpunyunst ycmoiuueocmu
Ouoceoyeno306. Hayunsie 0CHOBbI cO30aHUS U NOOOEPAHCAHUS UCKYCCMBEHHBIX IKOCUCTIEM.
1Ipousz600cmeo pacmumensHOM U HCUBOMHOBOOYECKOT NPOOYKYUU: NPOOIeMbI KOIUYECMEA U
kavecmesa. Knacmepnuiii nOOX00 KAk CROCOO 80CCMAHOBIEHISI OUO2EOXUMUYECKUX NOMOKOG 8
UCKYCCMBEHHBIX dKOCUCmeMax. AHmuduomuxu, necmuyuost, CMUMYIsMopsl pocmd, yOoOpeHis
u ux npupoounvie ananoy. Ilpodiema ycmouuueocmu 20poOOCKUX IKOCUCHIEM.

Huwegvie yenu. Ixonozua. IKonozuueckue Hakmopol. Tumonorust KUBBIX OPraHU3MOB
SKOCHCTEMBI.  TPOINYLEHTBI,  KOHCYMEHTBI,  penyueHTsl  (campodurbl).  ABTOTPOQBL
IerepoTpodrer. IlonsiTHe 0 mumeBbIX (Tpodudeckux) uemnsx duoreoneHosa. [lumesas nerns. J{Ba
OCHOBHBIX THNA TPOPHUUECKUX Lerneld — mnacTOMIHble (Len BbIEOaHHs) U NETPUTHbIE (LIENH
paznokenusi). Ilumesast ceTp. DKOJOrUYecKne MUPaAMHIbI (YUCICHHOCTH, OMOMACChl, SHEPTUH).
IIpasmno 10 %. Ilonstne o6 skonormu. OCHOBHBIE MPOOJNEMBI 3KOJOTMU. DKOJOTHYECKHE
(bakTopel: abnoTHUYECKHE, OMOTHYECKHE, AaHTPOIIOTEHHBIE.

IKo10zukecKkue npoodiemvl co6peMeHHOCHU

Bbuocdepa u ee rpanunbl. Konnenuus ssomornmu 6uochepsr B. M. Bepuanckoro. Hoocdepa.
TexHocdepa. OCHOBHBIE TOIXOABI B YUEHHH O OHochepe: IHEPTeTHIECKUH,
OnoreoxuMuIecKknii, NHQOPMALIMOHHBIH, TPOCTPAHCTBEHHO-BPEMEHHOMN, HOOC(HEPHBIH.
buocghepa: smanvr popmuposanus u cyenapuu passumus. Akmyansrvie 5K0102UYeCKie
npobaemsl: 2100ANbHYIE, PeLUOHATIbHYIE, IOKATbHbIE, UX NPUYUHbL U CIEOCMEUSL. DKONO2UYECKUEe
npoobnemvl sHepeemuyeckoil ompaciu. Anemeprnamusnas suepeemuxa. Payuonanrvnoe
UCNONB306aNHUE dHEPRUU U IHEP2ocOepedicenlie. DHepeemuyecKkas 0e30nacHoChb.
1pancnayuonansusie npoekmsl 6 oonacmu snepemuxi. Memoow: u3yueHus cCOCMoAHUs
oKpydicaroweil cpedvt. HzmeneHus OKpysrcaruyeii cpeost, KaK CMUMY 015 pa3eumusi HayYHuIX
uccnedosanuil u mexnono2ui. Ecmecmeenno-nayunvie NOOX00bl K PEULEHUIO IKOIOLUYECKUX
npobem, npupodocoepezaroujue mexunonouu. MeocoyHapoonsie u poccuiickue npocpammol
Ppeutersi SKON02UYECKUX npodaem U ux 3¢hghexmusHocms.

Ilpobemvrt 0omxo006 u 3azpa3HeHUs OKpYIHcaoweil cpeost



lIpobnema yeenuuenus konuyecmea omxo0os. buimosvie, KOMMYHAIbHbIE, NPOMBIULIECHHbIE
omxo0vt. Coepemennvie mexHoao2uu coopa, XpaneHus, nepepadomry U ymuau3ayuu Omxo0o0e.
1lo0x00w1 Kk cokpaugenuo omxo0086, 6e30mxoO0nsle mexHoao2ul. Ucmounuxu 3aeps3HeHs
OKpytcaioweti cpeost. Ilepcnekmuensie mexXHOI02UU TUKGUOAYUY NOCTIEOCMBUT 3A2PAZHEHUS
OKpyotcaiowyeii cpeost. Pexynemueayus nougusl u 600HsIx pecypcos. Cucmemvt 60000YUCHIKU.
Meacoynapoounsie npozparmsl O 0OpaAUEeHUIO C OMXOOAMU U COKPAUIEHUIO 8030€HCMEUsI HA
OKpYACAIOnYio cpeody, ux aghgpexkmuenocne.

Bzaumoceazv cocmoanus okpysicaiouieii cpeovt U 300p06bs HeloseKa

Heepaoayus oxkpysicaioweii cpeowt. [Ipoepammst MOHUMOPUNRA KAYECIBA OKPYICAIOUfeli CPeOb.
3aepsazuenue 6030yuinoil, 6OOHOI cpeds, NOYEsb, NpUYLUHL! U cledcmeust. LLlymosoe 3acpsznenue.
Dnexkmpomaenumnoe eosoeticmeue. I1J[K. Yemoiiuusocme opeanuzma u cpedst K Cmpeccoguim
8030eiicmeusM. 3a001e6aHUsl, CEAZANHBIE CO CHUNCEHUEM KAYeCMEA OKPYHCaiouyeii cpeosi.
Huousuoyansnvie ocodennocmu opeanuzma npu 6030elicmeuil (paxmopos oxpyrcarouyeli cpeosi.
Coepemennvie mexHoONO2UU COKPAUEHUS HELAMUBHO20 8030TICMEUSL (YAKMOPOE OKpYICcAlonet
cpeovt. Hayunsie 0CHOBbI NPOSKMUPOBAHUS 300P0OBOT Cpedsbl OOUMAHUSL.

Jemoncmpayuu. Buneodparments! u ¢pororpaduu mo teme: mpouecchl THUEHUs, OpOoKeHUe,
NPOIECChl AUCCUMILISALINN, TPEACTABUTENN MPOKAPUOT U 3YKAPUOT, OCOOEHHOCTH CTPOEHUS
BHPYCOB, IPEACTABUTENN LIAPCTBA IPUOOB, SKOJOTUIECKHUE CHCTEMBI, IPUMEPHI MUIIEBbIX [ETIEH.
PactBopenne B Bome XJIOPOBOAOpOAa (AMCCOLMALIUS COJSIHOM KHCIIOTBI), pAacTBOPEHUE
KPHCTAJUIOB MEPMaHTaHaTa Kajlus WM MEIHOTO Kynopoca B BOAE, UcnapeHue Boabl, auddysus
Naxy4ux BeLeCTB (OIEKOJIOHA) C TOPSIIEH JJaMITOUKU HAKaJHMBAHMSA, UCTIAPEHHE KaIlJIN CIIUPTA C
¢bunbTpoBaIbHON OymMaru min canderku. PernpoayKiun KapTHH BEIUKHX XYIOXXHHKOB Ha TEMY
00KECTBEHHOTO TPOUCXOKACHUS JKU3HH, PAa3JIMYHBIX MPUPOIAHBIX SKOcCHCTeM. Tabnuuel u
ILJIAKATBIL «XUMHUYECKUH  COCTaB  KJIETKW», «OBOJIOLMOHHOE JPEBO  PAaCTEHUI»,
«DBOJIIOLUOHHOE JIPEBO JKUBOTHBIX», «JBOJIOLHOHHOE IPEBO IPUMATOB M YEJIOBEKAY.
IToptperst A M. Onapuna u [Ix. b. Xonneiina, T.11Isanna, JI. Y. MBaHOBCcKkOrO 1 3. Jl)keHHepa,
A.Tencnu, B. Cykauesa, 2. I'exkens, B.1.Bepuaackoro, Y Jlapsuna. Ilnakatel u MyJasxku
OpraHOB M CHCTEM OpPraHOB pACTeHMIi, 4YeJOBE€Ka W JKMBOTHBIX. JleMOHCTpamms mporecca
¢dorocunTE3a.

Jlabopamopnvie oneimur. 1. CpoiictBa OenkoB. CpolicTBa riaroko3bl. CBOWCTBA caxapo3bl
CaolicTBa Kpaxmana.

lpakmuueckasn paboma Ne 7. Pacrio3HaBaHHE OPraHUYeCKUX COSTUHEHUN

lIpakmuueckasn paboma Ne 8. I3ydeHne pacTUTEIbHON U JKUBOTHOM KIIETKH

lpakmuueckasn paboma Ne 9. VI3ydeHne MUKPOCKOITMUECKOTO CTPOCHHUS )KUBOTHBIX TKaHEH
lIpakmuueckan paboma Ne 10. H3zyyenue nosedenus npocmeiiwiux Hpocmesuux noo
MUKPOCKONOM 8 3A6UCUMOCTIU OM XUMUYECKO20 COCMABA 600HOU CPeobl.

lpakmuueckan paboma Ne [11. H3yuenue e63aumoceésseti 6 UCKYCCMGEHHON JKocucmeme —
akeapuyme u cocmasnenue yeneti nUmanusi.

llpakmuueckan paboma Ne [2. H3ydernume OBITOBBIX OTXONOB. Paspabomka npoexma
paszoenvHozo cobopa mycopa.

VI.A6unoTnueckue GpakTopbl U NPHCIOCO0IEHHOCTD K HUM KMBBIX OPraHu3mMoB (28 4)
Ocobennocmu kiumama Poccuu. 30Ha apKkmuieckux nycmsinbs, myHop u

J1eCOMyHOp. Knumar Poccun.  IIpuponno-knumatuueckue 30HbI Poccum: apKTHYECKHX
MYCTbIHb, TYHJP, JECOTYHAP, Tallru, CMELIaHHbIX U IIHPOKOJMCTBEHHBIX JIECOB, JIECOCTEIHAs,
CTerel, MoNynyCThIHb, TyCThIHb.

PazHooOpasne W mNpUCHIOCOONEHHOCTh JKUBBIX OPraHM3MOB K TOW WJIM HWHOH MPUPOIHO-
KJINMaTHYECKOU 30HE.

Inexmpomaznumnan npupooa ceema. Cper. PazBuTHe NpeACTaBICHUN O NPUPONIE CBETA.
ONekTpoMarHuTHOe  w3jydeHue. JlomHa  BomHbl.  YactoTra  KOJIeOaHMIA MTkana
3JIEKTPOMATHUTHBIX BOJIH. y-JIydH, PEHTI€HOBCKOE M3IIYYE€HUE, YIbTPadHONETOBOE H3JIyUEHHE,
BUAMMOE M3JIy4eHHE, HHPPAKPACHOE U3yUE€HHE U UX POJIb B MIPUPOIE U )KU3HU YEJIOBEKA.



Onmuueckue ceoticmea ceema. JlpotictBeHHas npupona csera. PoToH. 3aKOHBI OTPAXKEHUS U
npenomieHuss csera. OTHOCUTENBHBIN MOKa3aTeldb MpeloMiieHus. DakTophl, BIUAMOIINE HA
MOKa3aTeNnb MNPENIOMIICHUS: IPUPOAA BELECTBA, TEMIEPaTypa, AJHHA BOJHBI MAaAAIOLIETO
u3nyuenus. Pedpakromerp. Jducnepcus, nudpakuust u uHTEPQPEPEHIHS CBETA.

Ceem u npucnocobdiennocms K HeMy JHCUBHIX OP2AHU3MO6. BiysiHUE CBeTa Ha OPraHU3aLIUI0
JKU3HEHHOTO LMKJa opraHu3mMoB. buoputmbl  ®ortocuure3. Knaccupukaums pacreHuii Ha
CBETONIOOMBBIE, TEHENMOOMBBIE U TEHEBBIHOCHUBBIE. PoTOoTpomu3M. 3Ha4YeHHME CBETa  JUIA
OpUEHTALIMN >KUBBIX CYIIECTB B IpPOCTpaHCTBe. buoNMOMUHECLEHIUS U ee poJib B JKU3HU
JKUBOTHBIX.

Buympennas snepeus makpockonuyeckoil cucmemst. TepMoIuHaAMHIKa U €€ IPOTHOCTHUYECKOE
3HaYeHue. BHyTpeHHss SHeprus  TepMOAMHAMHM4YecKoW  cuctembl. Ilepsoe  Hauano
TepMoauHaMuku. Temonepenaya. TemnonpoBoaHOCTb. KOHBEKIMSA:  €CTECTBEHHAs U
MPUHYAUTENbHASA. TemnoBoe U3IydeHHe.

Tennoeoe paenosecue. Temnepamypa. Bropoe Hauajao TepMoanHaMuky. KoauuecTBo TemIoThL
Tennoemkocte. Temnosoe paBHOBecHe. TepMOIMHAMMYECKHE CHCTEMBI TpPE€X THUIOB!
U30JIMPOBaHHbIE, 3aKpbIThle M OTKpeIThble. TemmepaTypa, Kak IapaMeTp COCTOSHUS
TEPMOJUHAMUYECKONU CUCTEMBI.

Temnepamypa u npucnocod/1eHHOCHIb K Hell JHCUBHIX OP2AHUZMOG.

Tepmoperynsauust B kuBOW mnpupone. Temymonpoaykuwss M Temjootrnada. MeXaHU3Mbl
TEPMOPETYJISILMU )KMBOTHBIX U pacTeHuil. Temmneparypa Tena yesnoBeka U ee (PU3HOIOrnIecKast
ponb. Kriaccudpukamust >KMBOTHBIX IO TEMIEPATyPHOMY pPEKUMY HAa TOMOHOTEPMHBIE
NOWKMJIOTEPMHBIE U rerepoTepMHble. Kiaccudukanuss OpraHu3MOB IO TeMIEpaTypHOMY
UHTEpPBAIy OOWTAHUS: 3BPUTEPMHBIE M CTEHOTEPMHBIC. AKKIMMAaTH3aLMs. TemmneparypHbIid
PEXUM.

Cmpoenue monexynst u usuueckue ceoticmea 600pt. CTpoeHHe MOJEKyJbl BOAbL Boma kxak
pactBoputenb. PuU3nUecKue CBOMCTBA BOABL. AaHOMAJIbHAs TEMIEPATypHas 3aBUCUMOCTb
MJIOTHOCTU BOMBI, BBICOKOE MOBEPXHOCTHOE HATSKEHHUE BOMBL, AaHOMAJBbHO BBICOKHE 3HAYECHUS
TeMIlepaTyp KUIEHUsI U MJIaBJI€HUs BOAbI, BBICOKOE 3HAUEHUE TEIJIOEMKOCTH BOJBL

3HaueHne PU3NIECKUX CBOHCTB BOABI JUISI TPUPOABI.

Inexmponumuueckans ouccoyuayus. OCHOBHbIE TOJOXKEHUS TEOPHH BJIEKTPOIUTHYECKON
muccoumanuu (TOJ]). DnekrponuTsl U HeanekTpoauThl. Kinaccudukamnusi HOHOB MO pa3IMIHBIM
OCHOBaHUSAM. MexaHHU3Mbl JUCCOLMALIMN AJIEKTPOJIIUTOB C Pa3HbIM TUIIOM XUMHUYECKOH CBSI3U.
Crenens snektponutudeckoi auccounanuu. Conu, KUCIOThI U OCHOBaHMs B cBeTe TO/I.
Pacmeopumocms. pH, kax nokazameinv cpedst pacmeopda. PacTBOpUMOCTb U €€
KOJINYECTBEHHAs] XapakTepUCTHKAa — KO3(Q(ULUHEHT pacTBOPUMOCTH. MaccoBas IO
PacTBOPEHHOIO BELIECTBA B PACTBODE.

Bona xax amdomnur. Ilonstue pH pactBopa. 3nauenue pH B mpuponme. 3Hauenuss pH
(U3NONOrHIeCKNX KUIKOCTEH YeIOBEKa B HOPME.

Xumuueckue ceoiicmea 600vl. XUMHUYECKHE CBOICTBa BOABI. B3amMonedcTBHE BOIBI C
MeTauiamu. B3aumopelicteue BoApl ¢ okcupamu. l'maparanus. BsaumopnelictBue BOABI €
cossimu. I'unposms. Paznoxenne Boabl. [lousaTue 06 snexTponuse u Gortonuse.

Booa - abuomuuecxkuit paxkmop 6 scusnu pacmenuil. Ponp Bomsl B Onocdepe: KoabIOeTb
JKU3HYU, cpena OOWTaHWs, YYaCTHHUK OHOXMMHYECKHX TNPOLECCOB, YYAaCTHUK CO3IAaHUs
OHMOTeOLIeHO30B, PEryJIATOpP KIMMAaTa Ha TUlaHeTe. | MApONN3 OPraHMYeCKUX BELIECTB B JKUBBIX
oprannsmax. Kiaccudpukanusi pacTeHH MO OTHOIICHHIO K KOJMYECTBY BOABI B OKpYKaromen
cpene: runatoGuTel, TuAPOPUTHL, TUrPOPUTHI, ME3OPHUTHI, KCEPOPHUTHL

Conenocms, rax abuomuyeckuit paxkmop. Comu. Knaccuduxaumsa coneii. Haubonee
pacrnpocTpaHeHHble KuUCble — coiM, ux  npumMeHeHue. JKectkocte Boxbl. Conm  Kak
MuHepanooOpasyromue Bemecta. Comum — abuotmueckuit Qaxrop. IlpucnocobreHHOCTH
pacTeHUil M KMBOTHBIX K pa3IMYHOMY COJIEBOMY pexuMmy. BnusHue comm Ha opraHusm
YEJIOBEKA.



Ilouga, kak abuomuueckuii pakmop. Ilonstue o mouse wu kiaccudurauus mous. IIpounecc
nouBooOpazoBanus. Dpaduueckue (HakTOpPHI Cpembl U MPHUCIOCOONIEHHOCTh K HUM KUBBIX
OpPraHu3MOB. 3HA4Y€HHE IIOYBBI B MpPUPOAE M JKU3HH YEJNOBEKa: cpena OOWTaHMS JKUBBIX
OpPraHNU3MOB, KOHOMHMYECKOE 3HaueHue, 0o0jamaeT IJIOAOPOAUEM, OKas3bIBAET CYLIECTBEHHOE
BJIMSIHME Ha COCTAaB M CBOHCTBAa BCEW ruapocdepbl 3eMilH, SIBIAETCS TJIABHBIM PETYJIATOPOM
cocraBa arMocdepbl 3eMiiu, BaKHEHIIWN KOMIOHEHT OuoreouneHo3a. LlBeT m QuarHoCTHKA
MOYB.

Buomuuecxkue axmopst okpyscarowieir cpedst. buornueckue ¢akropel. buoruueckne
B3aMMOOTHOIICHUSI MEXIy OpPraHM3MaMHU. KOHKYPEHLHs, XHIHHYECTBO, CHMONO3 (MyTyalil3M,
KOMMEHCAIU3M), TMapasutu3sM  (3KTo- W SHAomapasutsl). [IpuMepel  OHMOTHUECKHX
B3aUMOOTHOLLIECHUI B IPUPOAE.

Jemoncmpayuu. Buneopparmentel u Qotorpadun mo TeMme: XapakTepHble OHOTeOLIEHO3bI
NPUPOJHO-KIUMaTU4YeCKuX 30H Poccuu; pasBuTHe NpEACTaBICHUM O TMPUPOJAE CBETA,
OMOMIOMMHECLICHLIMS, TEIUIoNepeada U TEeIUIONPOBOAHOCTD;, OHOTHYECKHE B3aUMOOTHOIICHUS
MeXy OpraHu3MaMu;

Kaprel: npupogno-kinumaTudeckux 30H Poccun, nouseHHas kapra Poccun.

IToptpersr: ®@. I'pumanbau, X. I'toiirenca, O. @penens, M. Ilnanka, J[>x.Maxcsenna, B.B.
HoxyuaeBa. Illkana snexTpoMarHuTHbIX BOJIH JIk. Makcsenna. OTpakeHue U IMpesoMIieHHue
ceera. Jlucmepcuu cBeta M OOpaTHBIA SKCIEPUMEHT IO «CMEIIEHUIO» LBETOB. SIBIeHME
mudpakiun.  Kusele wnm repOapHble SK3EMIUIPBI MPEACTABUTENCH CBETONOOMBBIX U
TEHEBBIHOCIUBBIX pacTeHuil. PaboTa MpOTHB CHJT BHELITHETO JAaBJICHUS 3a CYET PACIIMPEHHS rasa.
OnexTpuzalus BOAbl. AHOMajbHas TeMIlepaTypHas 3aBUCUMOCTb IUIOTHOCTH  BOJBL
Hucxopsmuii nOTOK XOJOOHONH U BOCXOIAIIME MOTOK TEIJION BOIBI. BBICOKO€ MOBEPXHOCTHOE
HaTsDKeHHe BOAbl. PacTBOPMMOCTH BEIIECTB B HEMOJSAPHBIX U MOJSIPHBIX — PaCTBOPUTEISIX.
IIpoBepka 3aeKTpONPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB U HeasekTponuToB. Onpenenenue pH
pacTBOpa pas3IM4HBIX KUAKOCTeHW. BsaumopnelictBue BOABI ¢ MeTaulaMH. B3aumonelictsue
BOJBI C OKcuaamu. I ' uaponus coseli, 00pa3oBaHHBIX CHJIbHBIM OCHOBaHHEM H Cab0oH KHCIOTON
U Hao00pOoT. PacTeHus1 pasmMUHBIX IPYIIT MO OTHOLIEHHIO K KOJHMYECTBY BOJBI B OKpYKAroIeH
cpene (>kuBble MM repOapHbIE SK3EMILISIPBI).

ITepexon cpenneli comu B KUCIYI0 B HA000pOT. [IpUroToBIeHNE JKECTKOH BOMIBI M UCCIIEIOBAHUE
ee coiicTB. [Tonyuenune ruapokcokapboHaTa Meau (MajaxyuTa) U UCCIeIOBATh €r0 CBOWCTB.
Jlabopamopnvie oneimsr. 1. Habmonenne naTepPEepeHINOHHON KapTHHBI HA MBUIBHOM TUICHKE.
2 Habmonenne pudpakinuoHHOW KapTuhel. 3. HaOmonerwme pacnmpocTpaHeHHsT — BOIHBIX
PacTBOPOB MO PACTEHUIO.

lpaxmuueckasn paboma Ne 13. H3yuenue npuciocoOJIEHHOCTH OPTraHU3MOB K cpenie OOUTaHus.
lIpakmuueckasn paboma Ne 4. I3yueHue BOJTHOBBIX CBOWCTB CBETA.

lIpakmuueckasn paboma Ne 15. 3yuenne n3o0pakeHus1, 1aBa€MOTO JIMH30M.

lIpakmuueckasn paboma Ne 16. 3smepeHne yaeabHOH TETIOEMKOCTH BOJIBL.

lpakmuueckasn paboma Nel7. VI3ydeHne )KeCTKOH BOABI M YCTPAHEHHE €€ JKeCTKOCTH
lpaxmuueckasn paboma Ne 18. Uccnenoanue cpenbl pacTBOpa COJIEH U COKa PaCTEHHH.
lIpakmuyeckasn paboma Ne 19. I3yaeHue cocrasa mous

VILIIpocTpaHncTBo M Bpemst (6 1)

IlomsTuss  mpocTpaHcTBa M BpeMeHU. lIpOCTpaHCTBO M BpeMsl B KIACCUYECKONW MEXAaHHKE
Herorona. AbGcomoTHOE pocTparcTBO. OAHOPOTHOCTD MPOCTPAHCTBA.

HsorponHocTs mpoctpaHcTBa. MHepumanbHas cucrema OTcueTa W nepBblii 3akOH HproToHa.
IIpeoOpazoBanust l'anuies w npuHOMN OTHOCHTENbHOCTH [ammmes. AOCONMIOTHOE BpeMs.
CrneuunanpHas Teopusi otHocutenbHOCcTH (CTO). [IBa moctynata CTO u OCHOBHBIE CIENCTBUS,
BbITeKarouue u3 Hux. Oomas teopus orHocutensHocTH (OTO). broputmel.  buopurmer. Ture
OouoputmoB: (puznonornveckue u sKoysorudeckue. [Ipumepr! pasIUYHBIX THUIIOB OHOPUTMOB Y
pacTeHul U KUBOTHBIX. PoTonepuoansM. buoputmsel yenoseka. [JUCHHXPOHU3M.






EcrectBennpiii otbop um ero ¢opmel. Myrammmum U ux knaccuukanms. Makpo- U
MaKpO3BOJIFOLIMSL. DJIEMEHTBI TEPMOJUHAMHUKH U TEOPUH OTHOCHUTEIIbHOCTH.

Havana repmoarHaMuKku. DJIE€MEHTBHI TEOPUH OTHOCUTEIBHOCTH.

Jemoncmpayuu. BuneopparMeHThI U CIAAIbI 1O TEME.

Tema 2. Muxkpomup. Atoma. Bemmecrsa (344)

Ocnosnble ceedenHus 0 cmpoeHuu amomd. DBONIOLUS TIPENCTABICHUN O CTPOEHUH aToMa.
Mopnemu crpoenust atomos JIx. Tomcona u 3. Pesepdopna. IlocTynarsl KBaHTOBOW TEOpUH
H.bopa. IIpoTOHHO-HEUTpOHHAast Teopusi CTpOeHUs artomHoro sapa J[. HBanenko wu
B I'eiizenOepra. M3oTonsl. DnekTpoHHast 000J0Yka aToMa. DHepreTryeckre ypoBHH. [loHsATHE
0 onexkTpoHHOM obnake. [Ilepuoouueckuit 3axon. Omxpvimue JLH.  Menoeneesvim
nepuoouyeckozo 3akond. IlpennocbUlki OTKPBITHS TEPUOANUECKOro 3akoHa. [IepBble MOMBITKH
KJIaccupuKanuy XuMudeckux sieMeHToB. Otkpbitre J[ M. MeHneneeBbIM MEePHOANYECKOTO
3aKkoHa. IlepMoaMYHOCTE B M3MEHEHMU CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB U UX COEIUHEHMH.
ITepnognuecknii 3akoH B (opmynuposke .M. Menneneesa. CoBpeMeHHbIE MPENCTABJIECHUS O
MPUYMHAX NEPUOANYECKOTO U3MEHEHMsI CBOMCTB XMMUYECKHX 3JIEMEHTOB U UX COEIUHEHUH.
CoBpemeHHast pOpMyTUPOBKA MEPHOINIECKOTO 3aKOoHA. llepuoamyeckas cUCTEMa XUMHUYECKUX
3JIEMEHTOB, Kak rpaduyeckoe oOToOpakeHHe Tmepuoguueckoro 3akoHa. CrTpykTypa
nepuonndeckoit Tabmunpl. [leproas! (bonblire 1 Maible) U TPyNIb! (TIaBHbIE U TOOOYHBIE).
Jnavenue nepuoOUHECKO20 3AKOHA U NEPUOOUHECKOW CUCHIEMbl XUMUUECKUX 3I1eMEHMO6
J.H. Menoeneesa o1 hopmuposanusn ecmecmeeHLOHAYUHOU KAPMUHGL MUDA.
IIporHocTuueckass cuia W 3Ha4YeHHE MNEPUOAMYECKOTO 3aKOHA U INEPUOAMYECKON CHCTEMBI.
3HaueHue NMepUoANYecKOro 3aKOHa M MEePUOANYECKOM CUCTeMbl XUMHUUYECKuX sjaemeHToB J[. M.
Menpeneesa A pa3BUTHS HAYKU U MOHUMAaHUs XUMUYECKONH KapTUHBI MUpa.

baazopoousie zazwt. bnaroponHele raspl, NpudYMHA WX CYLIECTBOBAHMsS B aTOMapHOM
cocrostHud. lIpuMeHeHne OJaropoaHbIX ra3oB.

Honnas xumuueckan cea3p. oHb 1 UX kiaccuukanus: no 3apsAny (aHUOHBI U KaTHOHBI), TIO
cocraBy (mpocTeie U cinoXkHble). Cxema 00pa30BaHusI HOHHOM CBsi3U. MIOHHBIE KPUCTAITHYECKHE
peleTku. XJIOpUA HATPpUsl — TUMUYHBIN MTPeICTaBUTENb COEIMHEHNUN C HOHHBIM TUIIOM CBSI3H.
Koganenmnan xumuuecxkana ceaszp. KoBaneHTHast CBs3b KakK CBsI3b, BO3HUKAIOIIAs 3a CUET
oOpa3oBaHusl OOIMX BJEKTPOHHBIX Map IyT€M MEPEKPbIBAHUS JJIEKTPOHHBIX OpOHTAJeH.
KpartaocTb kOBasneHTHOH cBsi3u. OOMEHHBIE U JOHOPHO-aKLENTOPHBIE MEXaHU3MbI OOPa30BaHMS
KOBaJICHTHOH CBsi3u. DyekrpooTpunareabHocTh (30). Knaccudukaiuss KOBaJICHTHBIX CBSI3EH:
no D0 (monsApHast U HemoJsIpHast). Jlumosu.

Memanist u cniaevt. Memaniuueckana xumuueckan ceéazp. OOmue ¢uznyeckne CBOICTBA
METAJUIOB. 3JIEKTPOIPOBOAHOCTh, IMPOYHOCTb, TEIUIONPOBOJHOCTh, METAJIMUECKU OJeck,
wtactiuHocTh. CrimaBel uepHele W nBerHble. Cranb, uyryH. JlaTyHb, OpoOH3a, MENbXHOD.
Merannuyeckast CBsi3b. 3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH METANJIOB OT TEMIIEPATyPhl.
Monekynapuo-kunemuyeckas meopusd. OCHOBHBIE TOJIOXKEHMSI MOJEKYJISIPHO-KHUHETHYECKOU
teopun. MneanpHelil ra3. YpaBHEHHE COCTOSIHHMS WACATBbHOTO Tasza. Azpezammusvie COCHIOAHUSA
eeugecme. 1'a3000pasHoe cocTosiHue. 3aKOH ABOTAApPO W CIEACTBHS U3 Hero. MoJsipHbIil 00beM
razoB npu HY. Kunkoe cocrosiHue BeuiecTB. TekyuecTb. TBeproe cocTosiHHME BelecTBa.
Kpucrannuyeckue peuieTku pasHbIX THIOB JJIsl TBEPAOIO cocTosiHUS BeulecTBa. [loHsATue o
miasme. Bbicoko- M HU3KOTeMIepaTypHas Mja3Mbl U UX NMpUMEHeHHe. B3auMmHble nepexonbl
MeX/ly arperaTHbIMU COCTOSIHUSIMU BEILECTB.

Ilpupoonwiii 2a3. TlpuponHslii ra3, ero COCTaB W HAIMPABICHHS HCIOJIB30BAHUS B KAa4eCTBE
TOIJIMBA M XUMHUecKoro cbipbs. KonBepcusi merana. CuHTE3-ra3 M €ro MCIOJIb30BaHUE IS
NOJIy4eHUSI CUHTeTH4YecKoro OeH3wHa © MeraHosa. lIpenenbHble ¥ HempenenbHbIE
yrieBoaopoabl. KauecTBeHHbIE peakUui Ha KPaTHYIO CBsA3b. buoras.

Kuokue eempecmea. Hedpms. Hedth, ee cocrtas, Pusndeckue CBOHCTBA M IPOHCXOXKIECHUE.
DKOJOTHYECKHE MOCIECTBUS Pa3iinBa HePTH U CIOCOOBI OOPHOBI C HUMU.



IMonyrHeifi HEdTAHONW ra3, ero cocras. llpomeccel mepepaboTku HedTH: pekTHUKALUA |
KpekuHr. [IponykTel mepepadboTKH He(TH U UX UCTIOIb30BAHUE.

Teepooe cocmoanue eewjecmea. /Kuoxue kpucmais.. Kpucrammmdyeckue u amopdHbIe
BemecTBa. [lpusHaku u cotictBa amopdrHocTH. OTHOCHUTENBPHOCTh UCTHHBI B XUMUH. JKuakue
KPHUCTAJUTBI U X PUMEHEHNE B TeXHUKe. OTHOCHTENbHOCTh MCTHUHBI B OMOJIOTUH U (PU3HKE.
Knaccupuxayua neopzanuueckux eewjecmeé u ee ommnocumeipnocms. Krnaccudpuxaums
NpUPOAHBIX BelnecTB. OpraHndyeckue U HeopraHmdeckne seuiectsa. M3omepus. Kiaccudukarms
HEOPraHMYECKUX BemecTB. lIpocThle BemecTBa: MeETayUIbl, HEMETAJUIbl, OJAarOpPOAHBbIE Ta3bl.
OTHOCHUTENBPHOCTD JEJIEHUs] TPOCTBIX BEIIECTB HA METAJUIbI U HEMETaJUIbl. AJUIOTPOIHUS U €€
npudrHbl.  CJIOKHBIE BELIECTBA. OKCHbL, KHCIOTBHL, OCHOBaHHUS, COJMH. OTHOCHUTENBHOCTH
KJIaCCU(PUKALINH CIOXKHBIX BEIIECTB.

Knaccupuxayua opzanuueckux coedunenuti. OcoOEHHOCTH COCTaBa, CTPOSHHUS M CBOMCTB
opraHn4eckux coequHeHUd. (OCHOBHBIE TIIOJIOKEHHUS] TEOPUH XHMHYECKOTO CTPOEHHUs A.
Bbytneposa, ®. Kekyne, A. Kynepa.

Uzomepusi, kak  (YHKUUS XUMHUYECKOTO CTPOCHUS Ha TPUMEpPE STHIOBOIO CIHPTa H
IUMETHIIOBOTO 3dupa. [IpuanHE MHOrooOpas3us OPraHnYeCKUX COSTUHEHHHN.

Knaccudukanmss OpraHMuecKMX COEAMHEHHWH. YTJIEBOIOPOIBI AalKaHbl, AaJKEHbI, AJKHHBI,
aNKagueHbl M apeHbl. Kiacchl OpraHMYECKHX COCOMHEHWH, MOJIEKYJBl KOTOPBIX COAEpIKaT
(YHKUMOHAIBHBIE TPYMITBL THAPOKCHIIbHYIO, KapOOHUIIBHYIO, KapOOKCHIBbHYIO, aMUHOTPYIIITY.
OTHOCUTENPHOCTb JIEJIEHUS] OPTaHUYECKUX COSTMHEHHI Ha KJIACCHI.

Ilonumepst. OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH: MOHOMED,
MOJIIMEP, 3JIEMEHTapHOE 3BEHO, CTeneHb noimMepusanuu. CrnocoObl MONy4eHHs! MOJHMMEPOB:
peaKkuuy MOJUMEPH3ALNH U MTOJIMKOHACHCANH. bruononumeps! 1 nx Onosorudeckast poJib.
ITnactmaccel. Tepmomnactel U peaktoriactel. [IpencraBurenu miacTMace U o0macTé HMX
npuMeHenns.  Bonokna. IIpuponmHele (BKUBOTHOTO M PACTUTENIBHOTO TMPOHMCXOXKACHUS) U
XUMHYECKHe (MCKYCCTBEHHBIE M CHHTETUYECKNE) BOJIOKHA. [IpencTaBuTeny BOJOKOH U O0NacTH
ux npuMeHeHns. Heopranmueckue momuMepsl, Kak BEIeCTBA ATOMHON CTPYKTYPHL.

Cmecu, ux cocmae u cnocobwl pazoeienusn. IloHATHe O CMeCH, KaK CHCTEME COCTOSIIEH U3
Pa3NIUYHBIX XUMHUECKUX BemecTs. Kiaccupukanus cMecei o BU3yaJIbHBIM MPU3HAKaM (TrOMO-
U TETePOreHHbIE CMECH) M TI0 arperaTHOMy COCTOSIHHIO (TBEpIble, KHIKHE U ra3000pa3Hble
cmecn). CoctaB cMeceil: MaccoBast 1 0ObeMHast 1OJI KOMIIOHeHTa cMecH. CriocoObl pa3aeeHus
cmeceit. JJucnepcnsie cucmemst. Tlonsitue nucniepcHoi cucreme. Knaccugukanus qucnepCeHbIX
CHCTEM M0 pasMepaM IUCIepCHOHN (a3bl U arperaTHOMY COCTOSIHUIO TUCIIEPCHOHHOHN Cpenbl U
aucriepcHoil (a3l 3HaueHHWe JUCMIEPCHBIX CHCTEM B TMPUPOJE, TNPOMBIIUIEHHOCTH H
NOBCEIHEBHOM JKM3HU uenoBeka. [ pydonucnepcHble CHCTEMBI U HX Kiaccupukanus (CycreH3uy,
SMYJIbCHH, a3po30iH). llpuMeHeHHe 3THX cuUCTeM B TexHUKe U Obiry. TOHKOIUCHEPCHBIE
(kKomonHBIe) CUCTEMBI, WX Kiaccudpukaus (3o u renu). Koarymsimus. Cunepesuc.
Jlemoncmpayuu.

Buneodparmenter u ¢otorpadum mo Teme: HEOHOBas peKJamMa W aproHOBOH CBAapKoOii,
auprkadiell W BO3AYIIHBIX INAPOB, 3aMOJHEHHBIX TelHeM, OaTbHEOJIOTHYECKHe PaJOHOBBIC
BaHHBL. ~ PasmuuHble  QOpMBI  NEPUOOUYECKON  CHCTEMBI  XUMHUYECKUX  3JIEMEHTOB
A U Menneneesa. [loptpersr: JI. byabonpana, JI. Hunecona, K. Bunkiepa, A. Byrneposa,
® Kekyne, A. Kynepa. Mogenu KpUCTANIIMYECKUX PEIIETOK:  XJOpUZAa HaTpHs, HOJAa,
YIIEKUCIIOro ras3a, anMasa, rpadura. O0pas3ipl MUHEPAIOB M BELIECTB C HOHHBIM THIIOM CBSI3H
(okcupa KajbLMsA, pAa3jMYHBIX COJIEH, TBEPHBbIX LIENOYEH, TajunTa, KajbIUTa), BELIECTB C
KOBAJICHTHBIM TUIIOM XUMHUYECKOH CBSI3M.

Konnekunu: MeTanios, CIIJIaBOB; BEIECTB U MAaTEPHAJIOB, MOJYYaEMbIX HA OCHOBE MPHPOIHOTO
raza; HeTh M MPOAYKTHI ee mepepaboTKy, aMOP(HBIX BELIECTB M MAaTEPHAJIOB;, NPUOOPOB HA
OCHOBE KHIKHUX KPHCTAJUIOB, IMPOCTBIX M CIOXKHBIX BELIECTB, IUIACTMACC, BOJIOKOH,
HEOPraHMYECKUX TIOJHMEPOB (MHUHEPAJOB W TOPHBIX TOPOA);, OPraHHUYECKUX COEIUHEHHH.
Huddysus QymucTeIX BEIIECTB ¢ TrOpsIIeil JaMIOYKH HakanuBaHus U 1udy3usi mepMaHraHara
kanus uim cyibdara menu (I1) B Boze.



ITpubopbl Ha OCHOBE HM3KOTEMIIEPATYpPHOW IUIa3Mbl (Ta30BBbIC JIa3epPhl, IUIA3MEHHBIC IMMaHEIN
TEJICBU30POB U T.1I.)

[MMapocTrepxkHEeBble W OOBEMHBIE MOJENH MOJEKYJ TMEPBBIX NPEACTABUTENEH pPEAeIbHBIX
yrieBoaoponoB, cTpykryp Oenmka m JIHK. ®usuyeckue cpoiicTBa ra3000pa3HbIX (MpOmaH-
OyTaHOBasi CMeCh B 3aKHIajiKe), )KUAKUX (OSH3WH) U TBepAbIX (MapaduH) aKaHOB: arperaTHoe
COCTOSIHHE, paCTBOPUMOCTD B BOJIE.

Tlopenue nmponan-OyTaHOBOM cMmecH (3axkuranka). OTHOIIEHHE TPEAENbHBIX W HENMpPeaeTbHbBIX
yIIeBOJOPOJOB K PacTBOPY NepMaHraHata kanus M Opomuol Bome. OOpasoBanue He(TSIHON
IJIEHKU Ha MOBEPXHOCTU BOABL.

OOHapy>keHue HeNpeaeNbHbIX COeTUHEHUH B )KUAKUX HeTenpoaykrax.

[Mony4enue mnactudeckoii cepul. [Tonyuenue 6enoro docdopa. [lonyueHne AUCTHIITMPOBAHHON
BOoAbL. OUYHCTKAa CMECH KPUCTAJUIOB IUXpOMaTta U mepMmaHranara kanus. OOpasmbl pa3amyHbIX
IUCIIEPCHBIX CUCTEM: OMYJIBCUH, CYCIIEH3UH, a3po30Jiy, requ U 30au. [lonydyeHne KomIouaHoro
pactBopa u3 xjopuaa xenesa (I). Koarymsitust monydernoro pactsopa. Iddexr Tungans.
Jlabopamopnvie oneimer. 1. KOHCTpyHpOBaHHE TEPUOAMYECKOW TaONUIBI XUMHYECKHX
3JIEMEHTOB C MHCIOJb30BaHHEM KapTouek. 2. O3HakoMJeHHE C KOJUIEKLIMSIMH METAJJIOB U
CIyiaBoB. 3. bpOyHOBCKOE€ ABMIKEHHME YaCTULl TyLIM WM LBETOYHOM MObUIbLLI B BoJe. 4.
[Ipoepka mpubopa sl MOJNYyYEHHUS Ta30B HAa TEPMETHYHOCTb. 5. YBeNWYeHHE NaBJICHUS
JKUKOCTH TIpH ee cxkatun. 6. CpaBHeHHE KOJIeOATENbHBIX IBHKEHUH MOJIEKYJ BOAbI U JIbAA C
nomouipto CBY. 7. BeimapuBaHue pacTBopa MoBapeHHOM coju. PuibTpoBaHHE I'eTepOreHHOMN
cMmecu. OTcrauBaHme, Kak crocod paszeneHus: cMeceil NeKaHTauueH 1 ¢ MOMOIIBIO eTUTEeIbHON
BOpOHKU. 8. O3HAKOMJIEHHE C AUCIIEPCHBIMU CUCTEMaMU

lpakmuueckasn paboma Ne 1. zyuenne dpotorpaduii TPEKOB 3apsUKEHHBIX YaCTHLL.
lpakmuueckasn paboma Ne 2. Tlony4uenue, coOupaHue U pacro3HaBaHUE ra3os.

Tema 3. Xumuueckue peakunu (13 )

Xumuueckue peakyuu u ux Kiaccuuxayua. XVUMUYECKHE pPEAKUUH WIH XUMHUYECKHE
SBJIEHUS], UX OTIMYUS OT (Pu3MuecKux siBNeHWi. Peakunn 0e3 M3MEHEHHsI COCTaBa BEIIECTB:
AJUIOTPONM3ALUU U n3oMepu3zauny. Peakuuu, uaymue ¢ “3AMEHEHUEM YHUCIIa U COCTaBa BELIECTB!
COCIMHEHUS, PA3JIOKEHHs], 3aMeIeHns, oOMeHa. Peaxiuy, nmpoTeKaroye ¢ BbIACICHUEM WIIH
NOMJIOIIEHNEM TEIUIOThL 3K30- M JHAOTepMHYeckue. Jlpyrue Npu3HAKU KiIacCH(PHUKAIUU
XUMHYECKHX PeakLui Ha mpuMepe cuHTe3a okcuna ceprl (VI): m3MeHeHne creneHel OKUCIeHHs
3JIEMEHTOB, OOpa3yIOIIMX BEINECTBA, HCIOJb30BAHUE KATAIU3aTOPA, arperaTHOE COCTOSHHUE
BELIECTB, HAIIPABJIEHUE MTPOLIECCOB.

Cropocmv xumuueckoit peakyuu. IloHsITHE O CKOPOCTH XUMHUYECKOH peakunu. [ OMOreHHble U
reTeporeHHble peakluu. 3aBHUCUMOCTb CKOPOCTH XHUMHYECKOW peakuud OT MPUPOAbI
pearupymoLux BeIlecTB, X KOHLIEHTPALUU. 3aBUCUMOCTb CKOPOCTH peakLUu OT TeMIIepaTyphl.
[IpaBuno Bant-I'opda. 3aBUCHMOCTH CKOPOCTH PEAKIUH OT IUIOIIATNA COTMPUKOCHOBEHHS
BEILIECTB U HAJINYMS KaTajlu3aTropa.

Obpamumocms xumuueckux peaxuyuit. HeoOpatumble n oOpatumble peakiun. CocrosiHHE
XUMHYECKOTO PAaBHOBECHS Il OOPaTUMBIX PEAKLIUH.

[puauun Jle-Illarense. CmemeHne XUMHYECKOTO paBHOBECHsT OOpaTUMBIX pEakUUd B
XUMHYECKOM MPOU3BOJCTBE HA IPUMEPE CUHTE3a aMMHAKa.
Oxuciumenvro-eoccmanosumenvusie peaxyuu (OBP). dnexkmponus.

Crenenp okucieHUss U ee omnpeneneHue o ¢opmyne coeannenus. [lonstue o6 OBP.
Oxucnautenb U BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJIEHUE.

DIIeKTPOJIN3 PacIyIaBOB U paCTBOPOB Ha MPUMeEpE XJIOpUIa HaTPHsl.

DNIEeKTPOJIUTUYECKOE TMOJIydeHHe aTOMUHUS. IIpakTueckoe NPUMEHEHUE BIEKTPOJIN3A.
I'anpBaHOMIACTHKA U FaIbBAHOCTETHSL.

Xumuueckue ucmounuku moka. I'anpBaHUYeCKUe 3JIEMEHTBl Ha IpuMepe 3yeMeHTa JlaHuas-
Axobu, UX yCTPOWCTBO M NMPUHLMI ACHCTBUS. YCTPOHCTBO OaTapeiiku Ha NMpUMeEpe CyXOro



LIEJIOYHOTO  dJieMEeHTa. YCTPOMCTBO  CBHUHIIOBOIO  akkymyssropa. lanbBanuzauus u
anekTpodopes.

Qu3uka Ha cayucbe ueloeeka. AHTPOTIOMETPHS: H3MEpPEHHE MJIMHBI W MacChl TeJa,
CIIUPOMETPUsT M JKU3HEHHas €MKOCTb JIerKuX. TemyoBble H3MEpeHus U TeluloTeparnus.
HsmepeHue aprepualbHOIO JaBIEHUSL. I'unepToHUst W TUNOTOHUS.  YJIBTPa3BYKOBas
OUArHOCTHKA U Tepamus. OJnekTpoTepanus. JlazepHas Tepanus. Mar"utHbIil pe3oHaHC U
penTrenopuarsoctuka. @mooporpadus. Tomorpadust

Jlemoncmpayuu.

IMony4enue Genoro docdopa. I'openue docdopa u pactBopenue okcuna docdopa (V) B Boze.
[Monydyenue u pasnoskenue ruapokcuaa menu (I1). BsaumonelicTBue skene3a ¢ pacTBOPOM
cynabdara menu (I1). OmbIThl, WILTFOCTpUpPYIOIINE MpaBUiIo bepTomie — oOpasoBaHHMe OCalka,
raza wim ciaboro 3JIeKTpojuTa. 3aBUCUMOCTh CKOPOCTH PEAKLUUU OT MPHUPOIBI BELIECTB HA
npuMepe B3aUMOJENCTBUS PACTBOPOB pPAa3JUYHBIX KHUCJIOT OJMHAKOBOM KOHLIEHTpAaLMH C
OJIMHAKOBBIMH T'PaHyJaMH [IMHKA U B3aHMMOACHCTBUE OIMHAKOBBIX KYCOUKOB MAarHWs, IUHKA U
JKeJe3a ¢ COJITHOM KHMCJIOTOW. B3aumopeicTBue pacTBOpa CEpHOM KHUCIOTBI C PAacTBOPAMH
THOCYJIb(paTa HATPHS PA3IMYHON KOHIEHTpauuu. B3auMoaeiicTBre pacTBOPOB CEPHOI KHCIIOTHI
U THOCYJIb(aTa HATPUS TIPU PA3JUYHBIX TEMIIEPATYPaX.

OOpaTumble peakuuud Ha mnpuMmepe mosydeHus pomanupa skeiesa (III) w HabmromeHus 3a
CMEIlleHHEeM paBHOBECHsI 10 MHTEHCUBHOCTH OKpAacKd NPOAYKTa pPeaklUu MNP H3MEHEHUU
KOHLIEHTPALMH PEareHTOB U MPOIYKTOB.

I'openne ceprl, kak OBP. Monenb snexTponusepa. Mogenp 3AeKTPOSU3HON BAaHHBI JIA
MOJIyYEHUs] AJFOMUHUSIL. Konnekiust Oarapeek. CBHUHLOBBIN akkymysstop. Pocromerp,
MEIUIUHCKHE BECHl, CIIUPOMETP, PTYTHBIH U 3JIEKTPOHHBIA TEPMOMETPBI, TOHOMETPHI
Pa3JIMYHBIX BUJOB, JJa3€pHasl yKa3Ka.

BuneodparmeHTs! 1 cnaiaer o Teme.

Jlabopamopnvie oneimer. 1. BnusHue temnepatypsl Ha CKOpocTh peakuuu okcuma menu (I1) ¢
CepHOM KUCIOTOH. Pa3iolkeHne mepokcuaa BOAOPOAA ¢ MOMOINBI0 okcuaa maprasua (1V) | a
TAKXKe KaTajiasbl ChIporo kaprodens. 2. BeitecHeHne menu u3 pactBopa cynbpara menu (IT)
JKEJIE30M.

lpakmuueckasn paboma No3. 3yueHne XUMHYECKUX PEAKLIH.

lIpakmuyeckan padoma Ne 4. Coopra eanv8anuyeck020 d1eMeHma U UCHBIMAHUE €20
oeticmeuisi.

Tema 4. 3nopoBbe (224).

Cucmemamuueckoe Ho10IHCEHUE Ye/106EKA 8 MUPE HCUBOHIHBIX.

Buonoruyeckast knaccudpukanus denoBeka. [IpIMOXOKIEHHWE M €ro BIMSHHE Ha CKeJeT
yenoBeka. Pyka — opran u mponaykTt Tpyaa. PasBurme uepema u roJIOBHOrO MO3ra 4eJOBEKa.
IlepBast u BTOpast CUrHaJbHBIE CUCTEMBL. brocoiuanpHast mpupoaa YeoBeKa.

T'enemuxka yenoseka u memoosl ee uzydeHusl.

OCHOBHBIE TIOHSITUSI T€HETUKH. HACJIEACTBEHHOCTh, H3MEHUYHNBOCTD, T'€H, XPOMOCOMBI, MyTall1H,
TeHOM, TeHOTHIT, ()EHOTHUII, TOMUHHUPYIOIHE U PEeLIeCCUBHBIE MPU3HAKKW. [ €HOM YelloBeKa W ero
pacmupposka. IlpakTrueckoe 3HAYEHHE HW3YyUEHUs T'E€HOMAa 4YeJioBeKa. METOmbl HU3yYeHUs
TeHETUKH 4YeJIOBEeKAa. TI'eHEeaJIOTMYeCKUl, ONM3HENOBBIH, IUTOreHeTHYecKuil. [ eHeTnueckue
(HacnencTBeHHBIE) 3200 I€BAHIS YEIOBEKA.

Qu3uka uenosexa. Cxener ¢ TOYKU 3peHUst (PU3NUECKOTO MOHSTHS O peruare. KpoBoobpareHnue
B CBETE TUAPOJAMHAMHUKH. IMYJbC, KpoBsiHOe masyeHue. JAuddysus, kak ocHoBa GopmMupoBaHus
MEPBUYHON W BTOPUYHOM MOYM B TIOYKaX, a TaKkKe ra3oo0MeHa B TKAaHIX U JIETKUX.
Tepmoperynsinus ¢ MOMOIIBIO KOXXU MYyTEM TEIUIONPOBOAHOCTH, KOHBEKLMH, WU3JIyYCHHS U
UCTIAPEHUs1 BOABL. JJIEKTPOAMHAMUYECKAs MPUPOAa Mepeaadrl HEPBHBIX UMYJIbCOB. OnTuyeckas
cucTeMa 3peHus. AKyCTUYEeCKasi CUCTeMa ClTyXa M roJIocooOpa3oBaHue.

Xumun uenogeka. XVMHUECKHII COCTaB Tejla 4YEJOBEKA: 3JIEMEHTbl W BEIIECTBA, WX
knaccudukanus u 3HadeHue. Bona, ee ¢yHkuum. BomHbiii OamaHc B OopraHu3Me 4YellOBEKa.



MuHepanbHbIe BEIECTBA U UX POJIb B JKU3HEAESTEIbHOCTH OpraHu3Ma 4YelloBeka. 3a0oyeBaHms,
CBSI3aHHBIC C HEJOCTATKOM HJIM H30BITKOM HEKOTOPBIX XMMHUYECKHX 3JIEMEHTOB B OpPTraHU3Me
94eJIOBEKA.

Bumamumnsl. VicTopust OTKPBITHS BUTAMHUHOB. BuTaMuHBL, Kak OHOJOrMYECKH AaKTHBHBIE
BeliecTBa.  bone3sHH, BBI3BAHHBIC HENOCTATKOM HIJIM M30BITKOM BUTAMHUHOB: aBUTaMUHO3BI,
THITIOBUTAMUHO3bI, THTIEPBUTAMUHO3BI.

CyrouHas noTpeOHOCTD YeIOBEKa B BUTAMHUHAX M UX OCHOBHBIE (DYHKIIHH.

Knaccupukaumss suramuHOB. BognopacTtBopumble BuTaMHHBI Ha npumepe suramuHa C.
JKupopacTBopumble BUTAMUHBI HA TPUMEPE BUTAMUHA A.

Topmonet.

HepBHast u rymopasbHasi peryyisiiui IpOIEeCcCOB JKU3HENEATEIbHOCTH OpraHnu3mMa. [ OpMOHBI,
KaK MPOAYKTHI, BEIpadaThIBaEMBbIC JKEJI€3aMH BHYTPEHHEH CEKpEeHH.

Knaccuukaruys ropMOHOB T10 XKene3aM, KOTOPbIe UX MPOIYLUPYIOT U 10 XUMHYECKOH MpHpoe.
CroiictBa ropmoHoB. HWHCynMH, Kak TOPMOH OEIKOBOW MpHPOABL.  ANpPEHANINH, KaK TOPMOH
AMHUHOKHCJIOTHOH TMPHUPOIBL. CreponnHbele TOPMOHBI Ha TPUMEPE IOJIOBBIX. I'mnep- u
TUMOQYHKIHS JKEJIe3 BHYTPEHHEH CEKpPELHL.

Jlexapcmea. Kpatkue cBeneHus 0 3apoxneHU U pasButuu  (papmaxonorun. Kiaccudukarms
JIEKapCTBEHHBIX CPENCTB II0 arperaTHOMy COCTOSIHUIO. JKUAKHE (pPacTBOpPbI, HACTOH, OTBAaphI,
MUKCTYPBI, 3MYJIbCUH, CyCIIEH3UU U 1p.), TBepAble (MOPOIIKU, TAaOJETKH, IHIIIOIH, KarCyJIbl),
MsTKHEe  (Ma3W, JIMHUMEHTBI, T[acTbl, CBEYH). AJNKanousel. BakuuHeL
XUMHOTEPANEBTHUECKUE Tpernaparbl. AHTHOHOTHKH. Hapxotudeckue mnpenapaTsl
Hapkomanuss u ee mnocnenctsusi. ONTUMaNbHBIA PEXKUM NPUMEHEHHS JIEKAPCTBEHHBIX
IPEernapaTos.

300poesiii 0bpa3z sncusnu. Pusnueckue 310pPOBBE U €ro KpUTepHu. IIcuxudeckoe 3M0poBbE U €ro
kputepun.  HpaBCTBEHHOE 300pOBBE W €ro KpUTEPUH.  TpHU OCHOBHBIE COCTABIISIOIIHE
310pOBOrO oOpasza JKU3HH: PEKUM [HS, MPaBWIbHOE NHUTaHUE, (PU3HUYecKas aKTUBHOCTb U
3aHATHE CHOpTOM. DaKTOpEl, BIUSIONIME HAa 370POBBE UENOBEKA: OKpYXKAaoIas cpena,
npopuIaKTHYeCKass BaKLUWHALMA, CTPECCHl, BPEAHbIE IPHUBBIYKH. AJNKOTONM3M U €ro
nocnencTsusi. HapkoMaHMsI U ee MoCIenCTB s

Qu3ura na ciysicde 300poeva 4el06eka. AHTPOTIOMETPHS: U3MEPEHUE IJTMHBI 1 MAacChl Tea,
CIOHPOMETPHUS M JKU3HEHHAs €EMKOCTb JIETKMX. TeIUlOBbleé HW3MEPEHHs M TEIJIOTeparmsl.
Usmepenne apTepuasbHOrO [aBJE€HUS. | HWNEPTOHUS W THIIOTOHWSL Y nbTpa3ByKOBas
IUArHOCTHKA W Tepanus. JnekTtporepanus. JlasepHas Tepamusl. MarHuTHbII pe30HAHC H
pentrenoauarsoctuka. @mooporpadus. Tomorpadust

Coepemennvie MeOUYUHCKUE MEXHOIOZUN

300poeve uenoseka: cucmemusiii nOOxo0. Hopmansnas gusuonozus yenosexa. Ocobennocmiu
DYHKYUOHUPOBAHUS ObIXAMENbHOT, KPOBEHOCHOH U OPY2UX CUCHEM OP2AHUBMA.
Dusuonocuyeckue NOKA3AMENU OP2AHUZMA YeJ0BEKA U UX HOPpMATbHOE 3Hayvenue. Meouyunckue
MeXHON02UYU OUARHOCIUKY 3a001e6anull. BozmooilcHocmu 1 nepchekmuest Memooos
NpOGUAGKMUKY, Mepanuil U 6OCCMAHOBeHUA opeanu3ma. 1100x00b1 K NOGbIUEH IO
aghghexmusnocmu cucmemol 30paBOOXPAHEHUSL.

Hupexuyuonnsie 3abonesanus u ux npoduiaxkmura

Hngpexyuonnwie 3abonesanus u ux 6036youmenu. Cnocobsr nepeoayuut UHHeKyuoHHuIx
3aboneeaniii u COYUAIbHBIE PAKMOPLL, CHOCOOCMEBYIoOWUe UX pacnpocmpanenuio. Ummynnas
cucmema u npunyunst ee pabomsr. JcodenHocmu QYHKYUOHUPOSAHUSA UMMYHUMEMA Y PAZHBIX
epynn nacenenus. Cnocober NpoGuaarmury unpexyuonnvix 3aboneeanuil. Bakyunayusi.
Hanpasnennocmos meouyunckux npenapamos 07151 60ps0sl ¢ uHpeKyuonHbIMU 30001EBAHUSMU.
IIpobaema passumus ycmoiiuusocmu 6036youmeneii 3aooneeéaniil. Meorcoynapoonvie
npozpammst no 60pvode ¢ UHPEKYUOHHBIMU 3A00NEBAHUSIMU.

Hayka o npasuivnom numanuu

Memabonusm, kax obmen eeugecmeom u snepeueil na ypoeue opeanusma. Llpunyuns
Qyuxkyuonuposanus nuugesapumensHoil cucmemol. Kauecmeo npooykmoe numanusi ¢ mouxku



3penisl SHePReMUYeCcKoll YeHHOCMU U COOEPICAHUSA NONE3HBIX U BPEOHbIX 6eleCcmE SHayenue
COANAHCUPOBAHHO20 NUMAHUSL 0151 NOOOEPIHCAHUSL 300p06bsl. [Tuesvie 00OABKU: NONE3HbIE
ceolicmea u nodounvle a¢hghexmol UX UCNONBI06AHUS. [[Uenbl U OCOOEHHOCMU UX NPUMEHEHUSL.

Jemoncmpayuu. Tabnuupl, BugeopparMeHTsl U ciaiael mo teme: Ckener uenoBeka. MyJspk
«Topc genoseka». Mogene monexynel JIHK. Monenu rnasa, yxa, MOYKH, HEPBHONH CHUCTEMBI
yenoBeka, Koxku.  Ckener uenoseka. M3mepeHue mynbca, [aBJI€HUs, OCTPOTbI 3PEHMS,
TEMIEpaTyphl TEJA.

Konnexkunu: BUTAMHMHHBIX TPEMNapaToB, MENULIUHCKUX T'OPMOHAJBHBIX MpPENapaTos,
JIEKapCTBEHHBIX (POPM Pa3IMUYHOIO arperaTHOro COCTOSIHMSA, JIEKAPCTBEHHBIX (POPM Pa3TUUIHOTO
CHieKTpa AEWCTBUS. buyperoBass W KCAHTONMPOTEWHOBAsl PEAKLUH U Tperapara HHCYJIMHA.
ITopTpeThl BBIAAIOLINXCS] YYEHBIX, BHECIIUX 3HAYUTENbHBIN Kiaa B (papMakosiorur. Pocromerp,
MEIUIUHCKHE BECHI, CIIUPOMETP, PTYTHBIH U 3JIEKTPOHHBIA TEPMOMETPBI, TOHOMETPHI
Pa3IUYHBIX BUIOB, JIa3epHAs YKa3Ka

Jlabopamopnvie onvimsi.

1. M3yyeHne MHCTPYKLUUHU MO MPUMEHEHHIO aNTE€YHBIX MpenaparoB BUTaMHUHOB. OmnpeneneHue
pH pactBopa suramuna C. 2. Onpeaenenne pH cpenbl pacTBopa aciupuHa

lpakmuueckasn paboma Ne 5. Hceneoosanue nponopyuonaisnocmu co6CmeeHHo20 payuond
NUMAHUSL, NPOGEPKA COOMEEMCMEUS. MACCH! MeJId 803PACMHOI HOpPME.

lIpakmuueckasn paboma Ne 6. Hnmepnpemayus pe3yniemamos oduje2o ananu3a Kposu u MOYu.
lIpakmuueckasn paboma Ne 7. OueHKa UHANBUAYAJIBHOTO YPOBHSI 310POBBSL.

lpakmuueckasn paboma Ne 8. OueHka OHOJIOrHYECKOrO BO3pacTa

Tema S. CoBpeMeHHOe ecTecTBO3HAHHE HA Cay:k0e yesoBeka (22 1)

Inemenmapust 1w Iemenmapusie wacmuynt?  lloHatne o (PU3MKE BBICOKUX SHEPTUH.
JIuHeNHBIN yCKOPUTEND 3JIEMEHTAPHBIX YaCTHUL, AIPOHHBIN KOJIAnaep.

JleneHne aTOMHOTO siApa: TPOTOHBI, HEWTPOHBL DyHIAMEHTAIbHBIE YACTHUIIBI JIEITOHBI H
kBapku. PoToHbl. Bo30oHBI. AHTHYACTHLIBL

Boavuoi adpounsiit konnaitdep. MOHTaX M yCTAaHOBKA OOJBIIOTO aIpOHHOTO KOJUIaiaepa.
Ilpunuun neiicteust kosamnaepa. Ilpoucxoxnenne maccel. bo3on Xwurrca. Ilpoucxoxnenue
Bcenennoit. AHTUMUD.

Iuepzemura u mepzocoepesricenue

LIpobnemur snepeoobecneyenus: HaYUOHAIbHYIE, PEUOHATbHYIE, TOKANbHbIE. 3AKOHbI
coxpanenus maccel u suepeuu. lpakmuueckoe npumenene 3ak0H06 coxpanenus. Buouvt

onepauu. Cesa3b mMaccol u snepeult. Inekmposnepusi u cnocober ee nonyyenus Ilonyuenne
3JIEKTPUYECKOTO TOKA C MOMOIIBIO dyeKTporenepaTopa. Herpaauimonnas sHepreTuxa.

Tennossie u cudposnexmpocmanyuu. OCHOBHBIC TIOHATHSI ATOMHOM SHEPTETUKH.
PannoaktuBHOCTE. SAnepHble peakunu. ATOMHAs CTaHLMs U mpuHIUN ee padoTtel. ADC Ha
ObICTpBIX HEeHTpOHAX. PagronsoronHele TepMosnekTpuieckue renepatopsl (PUTEL n), mpunun
ux pefictBusi. OOnacTv MPUMEHEHUs] aTOMHOHN SHEPTETHKH. fO0ephas snepeemuxa u
nepcneKmu6sl ee UCNONb306AaHUSA. DHepeonompedaenue 1 SHepeodghghekmusHocne.
Ilpooosonscmeennas npobiema u nymu ee pewienusn. I'eorpadust rosona U €ro NPUIHHBL
OCHOBHBIE HanpaBJIeHUs B pemeHnn [ IpogoBOIBCTBEHHOM MPOOIEMBI:

- UCHOJB30BAHHWE XHMUYECKHX BeIecTB (yOOOpeHHus, peryiaropbl pocTpa, (EepOMOHBI,
NECTULIUABI, PETICIUICHTHI);

- CO3/IaHue UCKYCCTBEHHBIX  MPOAYKTOB MTUTAHUS, - METOMBI CO3TaHMS
BBICOKOTIPOU3BOJUTEIBHBIX COPTOB PACTEHUH M MOPO] JKUBOTHBIX.

Ocnoebl 6uomexnoozuu

ITonsiTEe OMOTEXHOJIOTHH, KaK MPOU3BOAUTENBHON CHIIBI OOIIECTBA, UCTIOIB3YIOLIEH KUBbIE
OpPraHu3Mbl 1 OHOJIOTHUECKHUE MPOLECCHI B TPOU3BOACTBE. TpH 3Tana CTAHOBJICHHS U Pa3BUTHUS
OUTEXHOJIOTUHN: paHHssA, HOBasl M HOBEHIIAsL. 1pacduyuonnas 6uomexnonio2us: npouseo0cmeso
HNpOOYKmMos numaniisi, nepepadomra omxo0o6. Monexynspunas ouomexnonozus. Cmpykmypa u



@yuxyus nyxkreunoswix kuciom. Cunmes 6enxa. Knemounas unscenepus. I'ennas mepanusi.
lIpumenenue 6uomMexHONO2UU 8 30PABOOXPAHEHUU, CETLCKOM XO3SUCMEE U OXPaHe OKpylcaloneti
cpeodvr. I'enHast nuHxxeHepus. | eHHOMOIU(pUIMPOBAHHBIE OPTaHU3MBI M TPACHCTEHHbBIE
nponyktel. Knerounas nnxenepus. Knonuposanue.

OMOpHOHaNIbHBIE U CTBOJIOBBIE KJIETKH. buonornueckass MH)XEHEPHUs, KAK METO/ UCTIOJIb30BaHUS
MHUKPOOPIaHU3MOB B KadeCTBE OMOPEAKTOPOB JUIA TOJYyYEHHs] MPOMBIIIJICHHON MPOIYKIIIH.
OCHOBHBIE HaNpaBJICHUs] UCTIOJB30BaHUS (PEPMEHTATHBHBIX MpoueccoB. MMMoOUIM30BaHHBIE
bepmenTsl. Muposoii peinox ouomexnonozuii. llepcnekmugst pazeumus poccuiicko2o ce2menma.
Hanomexnonozuu u ux npuiodxcenue

Hanouacmuyur 6 ocueoii u nesicusoti npupoode: pazmepet, munst CHpyKmypsl, (QYHKYUOHATbHAS
suauumocms.  Ocobennocmu  unueckux U XUMUYECKUX  CEOUCME  HAHOYACHIUY.
Camoopeanuzayus. Memoowvr nonyyenus nanovacmuy. Memoosr uzyueHus HAHOMAMEPUATOB.
Koncmpyuposanue nanomamepuanos. Hoevie mexnonoeuu, cmposuyuecsi Ha UCHONbIOBAHUU
Hauwoyacmuy u Mamepuanos, noayuaemuvix u3 wHux. IloHsATHE O HAHOTEXHOJOIMM, Kak
YIPABJIsIEMOM CHHTE3€ MOJIEKYJSAPHBIX CTPYKTyp. JlBa moaxona B HAHOTEXHOJOTHHU: «CBEPXY
BHU3» MW «CHHU3y BBepx». MONeKysApHBIH CcuHTe3 U camocOopka. HaHockommueckoe
BBIpAIMBAHUE KPHUCTAJUIOB W  NOJIMMEPHU3HMLUS. YTieponHele HaHOTPyOkH. CuHepreTuka.
Brusnue nanomexnonoauti na pazeumue mexuuxu. IK0N02U4eCKUi ACNeKn HAHOMEXHOIO2U.
Qu3uka u O6wm. HarpeBaTenbHble U OCBETHTEIbHbIE NPHOOPHL. Pa3sHOBUAHOCTH JaMi:
HAKAJINBAHUS, TAJIOTCHHBIE, JIOMUHECLEHTHBIE, CBETOIHOAHBIE.

Muxkposonnosast ieub (CBU-neus) u npuHIun ee paboThl.

Kunkokpucrtananueckue 3KpaHbl U JUCIUIEH, HMX YCTPONCTBO. OJEKTPOHHBIH TEPMOMETP.
Jomaminue poOoTel. Pamuonepenatuuku u paguonpueMHuKd. [IpuHIuMNMampHOe yCTPONHCTBO
TeneBu3opa U TeneBuaeHus. CyTHUKOBasl U COTOBAs CBSI3b.

Xumun u 6vtm. Moroue n yuctsanye cpencrsa. [1oBepxXHOCTHO - akTHBHBIE BemecTsa (ITAB).

OtlenuBarenu: XUMHUYECKHE M onTH4eckue. MHCeKTHMOMAbpl - cpeacrBa s OOpbOBI ¢
HACEKOMBbIMHU. XWMHUYECKHE CpPEACTBA TUTMEHbl M KOCMeTHKH. Ilumespie noGaBku, uX
MapKHPOBKA.
Cunepzemuxa.

IlonsiTME O CHHEpreTHMKe W CaMOOPraHWU3aLUH OTKPBITBIX cucteM. OOmue NPUHLIUIBI
curepreruku. Touka Oudypkanuu U aTTpakT. Pojap CHHEPreTHKH ISl M3y4eHUs] MPUPOIHBIX U
COLIMANBHBIX  siBJeHUNH. CTpyKTypUpOBaHME MaTE€pUANbHOIO MHpa M €ro H3ydyeHue
CHeLUATBHBIMH pa3eaaMu (PU3UKH.

DOpMBbI IBUKEHUS] MATEPUU.

Ecmecmeosnanue u uckyccmeo. 30510T0€ CEUEHUE U €r0 KCIOJNb30BAHUE B IPOU3BEIEHUSX
ApXUTEKTYPBI, KUBOMUCH, CKyJIbNTyphl. IlocienosarensHocTs PuboHaYUH, €€ MPUMEHEHHE B
UCKyCCTBe. PacnpoCTpaHeHHOCTb MpaBUjla 30JIOTOTO CEUEHUS M MOCIEAOBATENBHOCTU
©®ubonayun B KHUBOW TNPHPOIE. buonuka u apxurekrypa. B3anMonpoHUKHOBEHUE
€CTECTBO3HAHUS U UCKYCCTBA.

Jlemoncmpayuu.

Tabnuupl, BugeodpparmenTs! u poTorpaduu no Teme.

IMoprperer: JIx. Uensuka, I1. Xurrca, JIM. Jlenepmana, M. ®apaneit, A.A bekkepens, M.
Cxnanosckas-Kropuy, JI. Meiituep, O. I'ann

Jlabopamopnvie onvimei. 1. I3mepeHue napaMeTpoB KHUCTU PYKH

lpakmuueckasn paboma Ne 9. VI3yuerne SIBICHUS 3JIEKTPOMArHUTHONH HHIAYKLIUH.
lIpakmuueckasn paboma No 10. I3ydeHue 30J0TOTO CEYEHUS Ha Pa3IMIHBIX OOBEKTaxX.

Tema 6. Bkiax coppeMeHHbIX yueHbIX B popmupoBanue EHKM (4 yaca)
Uzyuenne Ouorpaduu COBPEMEHHBIX POCCUHCKMX yueHbIX. OLieHKa BKJIaa COBPEMEHHBIX

poccuiickux yueHbix B (popmuposanne EHKM. Ilociennue oTKpbITHS B 0OJACTH €CTECTBEHHBIX
HayK.



YuebHO-MeToan4Ieckoe obecreueHne
IIporpamma kypca ecrectBo3Hanms st 10—11 kmaccos. basossiit yposens (aBTopsr: O. C.

I'abpuensn, C. A. Cnankos).

YMK «EctectBo3Hanue. ba3oselii yposeHb». 10 kacc

1. EcrectBo3nanue. bazosbiii yposenb. 10 knace. YueOnuk (astoper: O. C. I'abpuensH,

N. T. Octpoymos, H. C. Ilyperuesa, C. A. Cnankos, B. . CuBornasos).

2. EcrectBo3Hanue. ba3osbiii yposenb. 10 knacc. Kuura ans yuurens (asroper: O. C.

labpuensn, C. A. Cnagxos, 1. I'. Octpoymos).

3. EctectBo3nanme. bazosbiii yposens. 10 kinacc. Pabouas terpans (aBToper: O. C. ['abpuenss,

C. A. Cnanko).

4. DnexrponHas popma yueOHUKA.



JIMCT KOpPEeKTHPOBKH.



IIpuiroxenns.
Mpuaoxkenne 1. Kanennapuo-reMaTHiecKuii IJIaH 1o ecTeCTBO3HAHIMIO 11s 10 Kimacca Ha 2021-2022
VUeOHBIIi Tox.



