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Ili1anupyembie pe3yJbTaThl OCBOCHUSA Y4eOHOro npeaMera
«EcTrecTBO3HAHME»

Jluunocmuvimu pesynomamamu 00y4eHUs] €CTECTBO3HAHUIO SBJISIOTCS:

B ILIEHHOCTHO-OPUEHTAIMOHHONW cepe — BOCHUTAHUE YYBCTBA TOPAOCTH 3a
POCCUICKUE €CTECTBEHHBIE HAYKH;

B TPYIOBOM cepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JHaibHEHIIeH
oOpazoBarenbHOI U MpodecCHOHATBHON TPACKTOPHH;

B TO3HABaTEIbHOW (KOTHUTHBHOW, WHTEIUIEKTYalIbHOW) cdepe — yMeHHE

YIpaBIsATh CBOEH MO3HABATEIBLHOMN AESATEIbHOCTHIO.
Memanpeomemuvie  pe3yabTaThl OCBOCHHMSI OCHOBHOW  00pa3oBaTeIbHOU

MPOrpaMMBbl MIPEJICTABICHBI TPEMSI TPYIIaMU YHUBEPCAIBHBIX YYEOHBIX JIEHCTBUI

YVY):

— OBJIAJICHUE YMEHHUSIMH M HaBbIKAMHU pa3JIUYHBIX BUJOB IO3HABATEIbHOMN
NESTeIbHOCTH,  NPUMEHEHUS  OCHOBHBIX  METOJIOB  TO3HAHMUS  (CHCTEMHO-
MH(GOPMALIMOHHBIA aHaIM3, MOJEIMPOBAHHUE) JUISI HM3YUYEHHUS pa3IUYHBIX CTOPOH
OKpY>KaIOILIET0 €CTECTBEHHOIO MHUPA;

— OBJIaICHHE OCHOBHBIMU UHTEIJIEKTYaJIbHBIMU ONIEPALUAMU: POPMYITUPOBAHUE
TUIOTE3, aHAIW3 W CUHTE3, CpaBHEHHME, 0000IIeHWEe, CHUCTEeMAaTH3allus, BBISIBICHUE
MPUYHUHHO-CJIEICTBEHHBIX CBS3€H, TONCK aHAJIOTOB,

— (QopmupoBaHuEe yMEHUN TEHEPUPOBATh HJAECH U OMPEACIATh CpPElCTBa,
HEOOXOUMBIC I UX PealIU3allii;

— (opMupoBaHNE YMEHUW ONPEACIATH LETU U 33a4M JACSITeIbHOCTH, a TaKKe
BBIOMpATh CpEACTBA peaNM3alii dTUX LeJdel U TPUMEHITh Ha MPAKTHKE;
dbopMUpOBaHHE YMEHHMI WCIIOJIb30BAaTh PA3IMYHbIE WMCTOYHUKH [UIsI TIOTYYCHHS
€CTECTBEHHO-HAYYHON MH(POpPMALIUU U TOHUMaHUS

3aBHCUMOCTH OT cofiepkKaHus U (JOpMbI IPEICTaBICHHON HH(POPMALIUKU U LieJei
ajpecara.

B pesynbrare usydenus ydueOHoro mnpeamera «EcTecTBo3HaHuE» Ha YpOBHE
cpeaHero oo1ero oopa3oBaHus:

BoinyckHuK Ha 0230BOM YPOBHE HAyUUTCS:

e JEMOHCTPHpPOBaThH Ha TpUMEpax pOJb E€CTECTBO3HAHHS B pPa3BUTUU
YeJI0OBEYECKON IMBUIIN3AIIMH; BBIACISATH MEPCOHATBHBIN BKIIA]] BETUKUX YICHBIX
B COBPEMEHHOE COCTOSIHUE €CTECTBEHHBIX HayK;

e TpPaMOTHO TPHUMEHSTH €CTECTBEHHO-HAYYHYI0 TEPMUHOJIOTUIO TpHU
OTMHCaHWU SBJICHUI OKPYXKAIOIIETO MHUPA;

o OOOCHOBAaHHO MPHUMEHATH MNPUOOPHI [JIsI M3MEpPEHUsT W HaONIOACHUS,
UCTIONB3Ys ONMHCAaHWE VI TMPEAJIOKEHHBIA aJTOpPUTM SKCIIEPUMEHTA C IEJIbI0
MOJTyY€HUs 3HaHUN 00 00BEKTE U3yUEHUS;

e BBUBIATH XapakTep SBJICHUIN B OKpyXarouleil cpene, MOHMMaTh CMBICI
Ha0JII0JITaeMBIX TIPOIIECCOB, OCHOBBIBASICh HAa €CTECTBEHHO-HAyYHOM 3HAHUM;
MCIIOJIb30BaTh ISl OMKCAHUSl XapaKTepa MPOTEKaHUs MPOLEcCOB (U3HUECKUE
BEJIMYUHBI U JIEMOHCTPUPOBATh B3aUMOCBSI3b MEXIYy HUMH;

e OCYUIECTBJIATH MOJEIMPOBAHUE MPOTEKAHUS HAOIIOAAEMbIX MPOLIECCOB C
y4€TOM IPaHULl IPUMEHUMOCTH UCIIOJIb3YEMBIX MOJIENIEH;



e KPUTUYECKHU OLIEHHWBATh, HHTEPIPETHPOBATh U 00CYX1aTh HHPOPMALIHIO,
cogepxauytocs B coobmenusx CMMU, pecypcax WHrepHeTra, Hay4yHO-
HOIYJIAPHBIX CTAaThIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH;
JIeJ1aTh BBIBOJIbI HA OCHOBE JINTEPATYPHBIX JaHHbIX;

e IPUHMMATh APTyYMEHTHPOBAHHBIC PELICHUS B OTHOILIEHUU NPHUMEHEHUS
Pa3HOOOPAa3HBIX TEXHOJIOTUI B NPOPECCUOHANTBHOMN IEATEILHOCTU U B OBITY;

e U3BJIEKaThb U3 OINMCAHUS MAaIUWH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB
HE0OXO0IUMBbIE XapaKTEPUCTUKH JUISI KOPPEKTHOTO MX UCIIOJIb30BaHNUS; OOBSICHATD
MIPUHIIMIIBI, TTOJIOXKEHHBIE B OCHOBY pabOThl PHOOPOB;

e OpPraHU30BBIBATH CBOIO JEATEIBHOCTH C YUETOM MPHUHIUIIOB YCTONUNBOTO
Pa3BUTHUS CUCTEMBI «IIPUPO1a—O0IIECTBO—UEIOBEK» (OCHOBBIBASICh HA 3HAHUSX O
Ipoleccax MepeHoca M TpaHc(hopMaluu BEIIECTB M SHEPIHM B AKOCUCTEME,
Pa3BUTHHU U (PYHKIIMOHUPOBAHUU OMOCOEpPBI; O CTPYKTYpe MOMYJISIUMU U BUAA,
ajlanTanusx OpPraHU3MOB K cpefe OOWTaHUs, CBOMCTBaX 3KOJOTHYECKHX
(akTOpOB; PYKOBOJCTBYSCHh IMPHUHLUIIAMU PEeCypcocOepekeHuss U Oe30MacHOro
OPUMEHEHUST MaTepuaioB U  TEXHOJOTUH; CcOXpaHsasl  OHOJOTMYecKoe
pazHooOpasue);

o 000CHOBBIBATH IMPAKTUYECKOE HCIIOJIb30BAHUE BEIIECTB M MX pEaKkLUUid B
IPOMBILIEHHOCTH U B OBITY; OOBSCHATE POJb ONpPEAEIECHHBIX KJIACCOB BEIIECTB
B 3arps3HEHUM OKPYXKAIOUIEH cpeibl;

o JCHCTBOBATH B paMKax MPaBHJI TEXHUKU 0€30MaCHOCTH U B COOTBETCTBUU
C MHCTPYKIHUSAMH TI0 PUMEHEHHIO JIEKAPCTB, CPEJCTB OBITOBOI XUMHH, OBITOBBIX
AIEKTPUYECKUX MPHUOOPOB, CIOKHBIX MEXaHU3MOB, MOHUMAs ECTECTBEHHO-
HAy4YHBIE OCHOBBI CO3/IaHUs TIPEIMTUCaAHU;

o (¢opmupoBaTh  COOCTBEHHYIO  CTpPaTErui0  3J0pOBbECOEPETaArOIIEro
(paBHOBECHOT0) MUTAHUS C YYETOM OHMOJOTMYECKOM 11e1ecO00pa3HOCTH, POIU
BEIIECTB B MUTAHUU U KU3HEJEATEIIbHOCTH KUBBIX OPraHU3MOB;

o OOBACHATH MEXAHU3M BIIMSHHUS HA )KUBBIE OPTaHU3MBbI AIEKTPOMArHUTHBIX
BOJIH M PaJIMOaKTUBHOTO W3JIyu€HUs, a TaKkKe JCHCTBUS aJKOToJisl, HUKOTHHA,
HapKOTUYECKUX, MYTareHHbIX, TEPATOTEHHBIX BEILECTB HA 3J0POBbE OpraHu3Ma
U 3apOIbILIEBOE Pa3BUTHE;

o BBIOMpATH CTPATETHIO MOBEACHUSI B OBITOBBIX U UPE3BbIUaHBIX CUTYALIMSIX,
OCHOBBIBASICh Ha TOHUMAaHUM BIIMSHUS HA OPraHM3M YeJoBeKa (PU3NYECKHUX,
XUMUYECKUX U OMOJIOTMYECKUX (PaKTOpPOB;

e OCO3HAHHO JIEMCTBOBaTh B CHUTYyallUM BbIOOpa NPOJAYKTa WJIH YCIYTH,
IPUMEHSS €CTECTBEHHO-HAYYHBIE KOMITETECHITHH.

BrimmyckHuK Ha 6a30BOM YPOBHE MOJTYYUT BO3ZMOKHOCTh HAYIUTHCS:

o BBLINONIHAMbL  CAMOCMOSIMENbHbIE — IKCHEPUMEHMbL,  PACKpbleaujue
NOHUMAHUE OCHOBHLIX eCMeCMEEeHHO-HAYYHbIX NOHAMUU U 3AKOHO8, c00.100as
npasuia 6e30nacHou pabomvl, NPeoCmasiams NOJLYYeHHble pe3yabmamvl 8
maoauyHOU, 2paguueckol Ui mexcmosou ghopme,; 0eiams 6bl800bl HA OCHOBE
NOJYYEeHHbIX U TUMepPamypHbIX OAHHbBIX,

o OCYWECmBIAMb CaMOCMOAMENbHbLU YUeOHbI NPOEeKM WU UCCAe008aHUe 8
obaacmu ecmecmeo3HAHUS, BKIIOYAIOWUL ONpedeleHUe meMbl, NOCIMAHOBKY Yelu



U 3a0a4, 8blOSUIICEHUE 2UNOme3bl U nymeu ee IKCHEPUMEHMANbHOU NPOBEPKU,
npogeoeHue IKCNepuUMenma, aHaiu3 e2o pe3yibmamos ¢ Y4emom nocpeuHocmu
usmepenus,  opmyiuposanue  8bl80008 U  NPEOCMABleHue  20Mmo8020
UHDOPMAYUOHHO20 NPOOYKMA,

o 00cydcoams cywecmeyioujue JOKAIbHble U PecUOHANbHble NpOoOIembl
(aKON02UYeCKUe, dHepeemudecKue, culpvbegvle U m.0.); 000CHOBLIBAMb 8
OUCKYCCUU B03MOJICHbIE NYMU UX DeUuleHUsl, OCHOBbl8ASCH HA eCMeCmBeHHO-
HAYYHBIX 3HAHUSX,

o HAXO0OUMb 83AUMOCEA3U MeHCOY CMPYKMYpou U @yHKyuel, npuduHol u
creocmeuem, meopuell U Gaxkmamu npu aHaiuze NPoONeMHLIX CUMYayuti U
000CHOBAHUU NPUHUMAEMbIX peWeHUll Ha OCHO8e eCMecmB8eHHO-HAYYHbIX
3HAHUL, NOKA3bI8AMb B3AUMOCEA3b MeAHCOY 00IACMAMU eCMeCNE8EHHbIX HAVK.

Conep:xxanue (6a30BbIii ypOBEHb)

EcrecTBo3HaHHE M MeTOABI IO3HAHUS MUPA

BBenenue B ecrectBozHanue. Ilpupoma — cpena oOMTaHUS M HUCTOYHUK IKU3HU
yesoBeKa. B3anMOOTHOIIEHUs YelnoBEKa UM NPUPOAbI, MX auanektuka. IIpupoma —
HMCTOYHUK TBOPYECKOIO BJIOXHOBEHHs JesATelled HCKyccTrBa. EcrecTtBO3Hanue —
€UHCTBO HayK O IIPUPOJE.

Marepust u popmsl ee cyiecTBoBanus. JlnanexkTuka ectecTBO3HaHUsA. OCHOBHBIE TaIlbl
ero pa3Butus. [IoHATHE O €CTECTBO3ZHAHMU KAK CUCTEME HAYYHBIX 3HAHUM O PUPOJE.
OMIUPUYECKHI ypOBEHb HAy4YHOro IMO3HaHUsA. @OpMBI MO3HAHHS: HAYYHOE H
HEHay4yHoe. [[Ba ypOBHS HAay4yHOro IIO3HAHHS: SMIIUPUYECKUN WU TEOPETUUYECKHUM.
[TonsiTie 06 SMIUPUUECKOM YPOBHE Hay4YHOT'O MIO3HAHUA U ero Metojax. Habmonenue
U DKCIIepUMEHT. I unores3a u BbIBOA. MoaenupoBaHue Kak METOJ HAyYHOTO IIO3HAHUS.
[Ipouecc MoaenupoBaHUsT M €ro COCTaBHbIE YaCTU: CYOBEKT, OOBEKT M MOJEIb,
OTpaKAIOIIAsl OTHOLICHUE MEXAY HUMH. THUIBI MOAENEN: MAaTEPUATIbHBIE U 3HAKOBBIE.
Teopernueckuil ypoBeHb HAy4YHOTO MO3HaHUA. [[OHSATHE O TEOPETUHYECKOM YpPOBHE
Hay4YHOTO IMO3HAHUS ¥ €r0 COCTaBIISIIOIMX. MOJEIMpOBaHUE Ha TEOPETUIECKOM YPOBHE
MO3HAHUS U TUIBI MOJAENE. Poib MBICIEHHOTO SKCIEPUMEHTA U MAaTEMaTUYECKOTO
MOJEIUPOBAaHUsA B CTAaHOBJIECHWH W Pa3BUTHM ECTECTBEHHBIX HayK. SI3bIK
€CTECTBO3HAHUS.

buonozua. buonornyeckas CUCTEMAaTHKa U €€ BAXKHEHIINE TaKCOHbl. buHOMUHAIBHAsS
HoMeHKnaTypa. Ilonarne Bupa. Cucrematnka >XUBOTHBIX. [loHATHME TOPOABI.
Cucremaruka pactenuid. [lonsitue copra. buonornueckas HOMEHKIaTypa — OCHOBa
poheCCUOHATIBHON JIEITEIIbHOCTH.

Xumun. TpusuanbHble Ha3zBaHus. PannoHanbHas HOMEHKiIaTypa. MexayHapoaHas
HomeHkiatypa MIOITAK. Xumudeckne 371€MEHThl U MPOUCXOXKACHUE MX HA3BAHUI.
Knaccudukanus HeopraHmuecKkrx BEIIEeCTB U MPUHIUITBI 00pa30BaHuUs X HA3BAHUM.



Qu3uka. Equanisl namepenns Gusndeckux BenuyuH Ha Pycu. Exunauimsl nusmepenus
(¢u3MYeCKUX BETUYMH B HEKOTOPBIX JPYrHMX CTpaHax. MexIayHapoaHas cucTeMa
eauHuI] u3mepenus pusnyeckux BesmunH — CH. OCHOBHBIE ¥ TPOU3BOAHBIC €AMHUIIBI
u3Mepenus pusnyeckux Beanuna CH.

EcTrecTBeHHOHAYYHbIE IOHATHS, 3AKOHbI U TEOPUU. ECTECTBEHHOHAYYHBIE OHSATHS.
KonkpeTHbie 1 abCTpaKkTHBIE €CTECTBEHHOHAYYHBIC TIOHSTHS.

3akoHbl ecTecTBO3HaHMS. EcrecTBeHHOHayuHble Teopuu. OnucaresbHbIE TEOPUU H
o0bsicHUTENbHBIE Teopuu. [Iporuo3upyroiias pojab €CTeCTBEHHOHAYYHBIX TEOPUH.
EcrecTBeHHOHay4YHass kapTuHa mupa. KapTuHbl Mupa: penuruosHasi, ObITOBasi,
XynoxecTBeHHas. EctecTBeHHOHay4uHas kapTuHa mupa. DBomtounss EHKM u ee stansi:
ApUCTOTEIIEBCKUM, HBIOTOHOBCKUM, JHHIITEMHOBCKAass peBosrouus. [IpuHIUIG
MO3HAHHUS B €CTECTBO3HAHWUU: COOTBETCTBUS, JOIMOJHUTEIBHOCTH, NPUYUHHOCTH,
CHMMETPHUH.

Mupbl, B KOTOpBIX MbI kuBeM. Krnaccudukamuss MupoB (Meramup, MakpoMup,
MUKPOMUD, HAHOMUD). [ paHUIIbI MUPOB U YCIOBHOCTh 3TUX IPaHHUIL.

[TpubGops! u1st U3yueHUus MUPOB, UX BOJIOLUS OT CBETOBOro Mukpockomna P. I'yka go
CKaHMPYIOIIETO TyHHENIbHOro Mukpockorna (CTM) u aTOMHO-CHJIIOBOIO MHUKPOCKOIIA
(ACM). MonekynsipHOe paclo3HaBaHUE M €r0 POJib B MPHUPOJEC U KU3HHU YEJIOBEKA.
KommnsroTepsl Oyaytero.

Meramup. YesioBek u Beesrennasi. XpoHONIOrus aCTpOHOMUYECKUX MPEICTABICHUN U
OTKPBITHI: T€OLECHTPUYECKAsE CUCTEMa MHPA; AHTPOIOLICHTPUYECKAs CUCTEMa MUPa;
reavoneHTpuieckas cucrema Mupa. AcrpoHomsl X VI—XIX BB. 1 UX BKJIaJ B pa3BUTHE
npencrasiaeHuil 0 Beenennoit. Kocmonorus. Bkitag oTeuecTBEHHONM HAYKH B MUPOBYIO
KOCMOJIOTHIO.

IIpoucxoxaenne u crpoeHue BcegenHou. Duznyueckue SABICHUSA U 3aKOHBI,
CBSI3aHHBIC C IIPOMCXOXKIECHUEM M cTpoeHueM Bceenennoi. Dddekt Jomepa. 3akoH
Xab6mna. Teopus bospmoro B3psiBa. ENMHULIBI H3MEPEHUS] KOCMHUYECKUX PACCTOSHUM.
HebOecupie Tema. Co3Be3ams. 3Be3aHble cKoInieHHs. 3Be3nbl. Ilnanetel. Komertsl,
METEOPUTHI, aCTEPOUIBI.

Kak uenoBek uzyuaer merammp. [lepBrie Teneckonsl u oOcepBaTtopuu. Teneckor-
pedpakrop u Teneckomn-pedaekTop. Pamuoreneckomnbl W MEXKIUIAHETHBIE CTAHIIHUH.
OpoburansHas actporoMmuueckas oocepsaropus (OAO).

3akoHbl ABH:KeHUsI HeOecHbIX Tes. [lepBriii 3akoH Kemsepa. Amoreit u mepurei.
XapakTepucTUKU dJutunca: (okampHOe paccTosiHue, (¢GOKyc, OCh, MOJYOCh,
JKCUEHTpUcUTET. Bropoit n tpetuit 3akonubl Keriepa. 3aKkoH BCEMUPHOTO TATOTEHHS.
Kocmuueckne ckopoctu.

lanakruku. OOmme cBenaeHuss o rajaktukax. Yepuelie apipbl. Kiaccudukarms
TajJaKkTUK: JJUIMNTUYECKHE, CIHUpPaJbHbIC, HEMPABUIIbHBIC, paaudoragakTuku. Hara
I'anaktrka — Muteunsii IlyTe. KBazapsr.



3Be3abl. Counme. 3Be3abl, ux poxiaeHHe. CHEKTpalbHbIA aHaJIU3 — OCHOBA
UCCJIeIOBAHUSI XUMUYECKOTO COCTaBa 3Be3/l. XapaKTePUCTUKH U KiacCU(UKAIUs 3BE3].
[Ipoucxoxnenne ConHua u ero crtpoeHue. CTpyKTypa COJHEUHOM aTMOCheEphl.
ConHeuHbIl BeTep.

Conneynass cucrema u ee miaHerbl. CtpoeHue COJIHEYHON CHUCTEMBI, IJIAHETHI
Conneunoir cuctemsl. Jlpyrue CTpyKTypHblE 3jeMeHTbl COJHEYHOM CHUCTEMBI:
CITyTHUKH TUIAHET, aCTEPOUJIbI, KOMETHI, METEOPHUTHI.

Crtpoenune 3emuu. Jlutocdepa. BHyTpeHHee cTpoeHue 3eMilM M €€ XUMHYECKUM
coctaB. CtpoeHue u coctaB JuTocdhepbl. MuHepanbl U TOpPHBIE MOPOIbI. Pynbl
JIutocepubie  tumthl.  3emuerpsiceHus. Illkama  Puxtepa. HHTeHCHBHOCTBH
3emuieTpscenuit. Llynamu.

I'mapocdepa. Oxeannl u mopsi. CoctaB ruapocdepsl. MupoBoii okeaH. Mops.
Herunmuneie wmops: CapraccoBo, Kacmmiickoe u Apanbsckoe. Tema Mops B
MIPOU3BEACHUAX MUPOBOH XY/10KECTBEHHOUN KYJIbTYPHI.

Boabl oxkeaHoB U Mopeil. XUMUYECKHUN COCTaB MOPCKOM M OKEAHWYECKOW BOJIBI.
[Ipomunne. Jleq B oxeane. I'pennanausa. Antapkruaa. JlBukeHune Boj MwupoBoro
okeaHa. [IpunuBsel 1 oTaUBBL. Mopckue TeueHus. Tumsl Kammara.

Boabl cymu. Boapl cymu u ux knaccudukanus. Ponnuku. I'eiizepsl. MunepanbHbie
BOJIbI M MX KJacCUDUKAIIHSL.

[IpoGnema mnpecHoil Boawl. O3epo baiikan. KapcToBbie siBaeHuss u oOpa3oBaHuE
CTAJIAKTUTOB U CTAJIArMUTOB.

AHOMaJbHbIE CBOMCTBA BOJIBI M UX 3HAYECHHUE B MPUPOJIE.

Atmocgepa. Iloroma. Atmocepa u ee cocraB. BeprukanbHoe cTpoeHHE aTMOCHEPHI:
tponocdepa, crparochepa, meszochepa, Tepmochepa, 3k3ochepa. CocraB Bo3ayxa.
O30HOBBIE IBIPHI U TAPHUKOBEIHN 2 dekT. [lorona u kiumar.

AtMmocdepHoe naBienue. Berep. Atmocdeproe napnenue. KecconHas u BeICOTHas
0oJie3Hb. [{UKI0HBI M aHTULIMKIIOHBL. ATMOC(hepHbIe PpOHTHI. BeTpa 1 X BUIbI: IIIKBAJI,
cMepu, aHTuIIaccar, naccar, opus, ¢eH, 6opa, CHpOKKO, MyCCOHBI, Tal(PyHBI, yparaHsl,
cMepuu, TopHajo. [llkana bodopra.

BaaxkHocTts Bo3ayxa. BrnaxxHocts Bo3ayxa. [Icuxpomerp u rurpomerp. Touka pocsl.
O6maka, nx popmsl u pazmepsl. Tyman. Ocaaku u ux tunel. Pagyra.

Maxkpomup

7Kv3Hb, NPU3HAKHN KMBOTO U MX OTHOCHUTEJIBHOCTb. OCHOBHBIE CBOMCTBA >KMBOTO
OpraHu3Ma: eIMHCTBO XUMHUYECKOI0 COCTaBa, 0OMEH BEIIECTB, CAMOBOCIIPOU3BEICHNUE,
HACJIEICTBEHHOCTh, U3MEHUUBOCTb, PA3BUTHUE U POCT, PA3APAXKUMOCTh, JUCKPETHOCTD U
LEJIOCTHOCTh, SHEPrO3aBUCUMOCThb. JKHBBIE CHUCTEMBI KaK CaMOYITPaBISIOIIUECS,
CaMOpPETYJIUPYIOLIUECS, CaMOOPTaHMU3YIOLINECS CHCTEMBI. Tpu Hayasa
TEPMOJUHAMUKH.



[TonsiTre 3HTpONIMH.

IIpoucxo:xxknenue ;xku3Hu Ha 3emJiie. OCHOBHbBIE THUIIOTE3bI MPOUCXOKICHHS KU3HU HA
3emie: KpeauMOHHM3M, THUIIOTE3a CAMOIIPOM3BOJIBHOTO 3apOXKACHUS KU3HU U3
HEXUBOTO, KOHIENIUSI OMOreHe3a, TUnoTe3a NaHCIepMuu.

['unore3a MPOUCXOXKACHUS KU3HU MYTEM OMOXMMHYECKOW 3BOMIOLMU. JHcKyccus o
BO3MO>KHOCTH CYIIIECTBOBAHHS BHE3EMHBIX [IUBHJIN3ALUN.

XuMHYECKHI COCTaB KJETKH. XUMHYECKAs OpPraHU3alusl KICTKA Ha aTOMHOM —
AJIEMEHTHOM YpOBHE. MakpoaneMeHTbl. MHUKpO3JIeMeHThl. MOJIEKYIISIPHBIM yPOBEHB
XUMHYECKOUN opraHm3anuu Kietku. Heopranmueckue coennHeHus kieTkd. Bona u ee
posib. MuHepanbHbie cojid. OpraHu4ecKUe BEIECTBA KIETKH.

YpoBHU opranmzanuu xku3Hu. KieTouHblld ypOBEHb OpraHU3aliU KU3HU HA 3eMJIE.
TkaHeBbI ypoBeHb. THIBI TKaHEW JKMBOTHBIX W pacTeHUH. OpraHHbli YpOBEHb.
Oprann3MeHHbId ypoBeHb. [lonyIsIIMOHHO-BUIOBOM YPOBEHBb. bHOr€OneHOTUYECKUI
ypoBeHb. buotienos. buocdepHsliii ypoBeHb.

IIpoxapuoTsl M 3ykapuoThbl. bakrepun u ux kinaccuukauus: mo Gopme, Mo TUILY
NUTAHUsI, N0 OTHOWICHWUI0 K Kucaopody. OCOOEHHOCTH CTpOeHusi OakTepuil U MX
KU3HeAesTeNbHOCTU. Ponb OakTepuil B mpupoie 1 xKU3HU yenoBeka. [{luanoOakrepuu u
O0COOEHHOCTH UX CTPOCHHUS U )KU3HEAEATEIbHOCTU. Pob iMaHobakTepuil B mpupo/ie.
CTpoeHue KIETKH 3yKApHOT.

Kaerounas teopusi. Ilpocreitiume. Bupycbl. Kierounas teopust U €€ MOJIOKEHUS.
[Ipocreiiue: KryTUKOBBIE, PECHUYHBIC, aMeOOUIHBbIC. 3HAYEHUE MPOCTEHUIIUX B
MPUPOJIE U KU3HU YesoBeka. Bupycol. CTpoeHue u 0COOEHHOCTHU JKU3HEACSATENbHOCTH
BUpycoB. Bupycueie 3a0oneBanus yenoseka. BUY u CIIU. I'pubsl. Pons rpuboB B
IIPUPOJIE U B XO35MCTBE YEIIOBEKA.

JIKosornyeckue cucremsl. [Tonstue skocucreMsl. bruoron. buonenos. buoreonenos.
Otnuuust GuoreoreHo3a OT dKocucTeMbl. HecTabuiibHbIE M CTAOUIIBHBIE YKOCUCTEMBI.
Tumonorus >XxUBbIX OPraHU3MOB IKOCUCTEMBI: IPOIYLEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
ABtoTpodsl. ['ereporpodbr. IloHsiTHE O TUIIEBBIX LEMAX OHOreoleHO3a.
buonornueckuit KpyroBopoT BELIECTBA B PUPOJE.

IInmeBbie menu. JKoJgorus. IJkojorudeckue ¢paxkropsnl. Ilumesas nens. /lBa
OCHOBHBIX THUNA TPOPUUECKUX LieTell — MacTOMUIIHbBIE U eTpuTHble. [IuieBas ceTs.
Okosorudeckue nupamubl. [loustue 00 sxonorun. OCHOBHBIE MPOOIEMBI IKOJIOTHH.
Dxonornyeckue hakTophl: a0MOTHYCCKHE, OMOTHYECKUE, aHTPOIIOTSHHEBIC.

Bbuocgepa. buochepa u ee rpanunpl. Konuenmwms sBomtonuu O6uochepst B. H.
Bepnaackoro. Hoocdepa. Texnochepa. OcHOBHBIE TTOAXOBI B YUeHHH O Ouocdepe:
AHEPreTUYECKUl, OMOTeOXMMHYECKUM, HH(POPMALMOHHBIN, MPOCTPAHCTBEHHO-
BPEMEHHOMN, HOOC(EPHBII. DKOIOTHYeCKUE MPOOIEMBbI YEIIOBEUECTBA.

IlousiTue OuoJIOTHYECKOH 3BOJIONUM. J[TUTETHLHOCTh, HEOOPATHMBIA XapakTep,
HAIIPaBJICHHOCTb 3BOJIIOLIAH.



OcHOBHbIE HampaBji€HUs HBOMIOLUMU. buosornueckuii mnporpecc. buonormyeckuii
perpecc. AHTPONIOTE€HE3 U €r0 ATallbl.

JBOJIOIMOHHAA Teopusi. [IpeanochUIKM CO3/1aHMs SBOJIOLMOHHOW Teopun Y.
HapBuHa. Jlornueckass CTpyKTypa AapBUHHU3MA. CHHTETHYECKAs] TEOPHUS HBOIIOLIHH.
MuxkposBoionus. Bugooopazosanue. MakposBOIIOLHS.

JIBrKymye Cuibl 3BOJIIOIMHM: MYTAalIMOHHBIA IIPOLIECC, ITONMYJISLIMOHHBIE BOJIHBI,
m3omsiisi.  DOpMBI  €CTECTBEHHOTO  OTOOpa:  CTaOWMIM3UPYIOUINM, JABIKYILHUH,
TU3PYITHUBHBIN.

TyHAp u JecotyHap. Kimmmar Poccun. I[lpupogno-knmmarnueckne 30HbI Poccum.
Pa3Hoo06pa3ue u nmpucnoco0IeHHOCTD KUBBIX OPraHU3MOB K TOW MJIM MHOW MPUPOHO-
KJIMIMaTUYECKOU 30HE.

JJIeKTPOMArHuTHasi npupoaa csera. Cser. Pa3Butue mpeacrtaBieHud O MPUPOIE
CBeTa. DJIEKTpOMarHuTHoe u3nydyeHue. [nuna BosmHbl. Yacrota koneOanmii. Ilkana
ANIEKTPOMATHUTHBIX BOJIH. Y-JIydH, pEHTI€HOBCKOE H3Iy4Y€HHUE, YJIbTpa(HOIETOBOE
U3JIy4€HHE, BUANMOE HU3IIydeHUue, MHPpaKpacHOE M3IyYEHUE U UX POJb B MPUPOJE U
JKU3HU YEJI0BEKA.

Onruyeckue cBoiicTBa cBera. /[BoiicTBeHHass mnpupoaa cBera. DOTOH. 3aKOHBI
OTpaXEHUs1 M IpenoMieHuss cBeTa. OTHOCUTEIBHBIM ITOKa3aTellb IPEIOMIICHUS.
@akTOpBI, BIMAIOMINE HA ITI0KA3aTEIb PEJIOMIIEHUS: IPUPOIA BEIIECTBA, TEMIIEPATYPA,
JUIMHA BOJIHBI Majamouiero usnydeHus. Pedpaxromerp. [ucnepcus, nudpakuus u
UHTEepPEPEHIIMS CBETA.

CBer M npUCHOCO0JIEHHOCTh K HEMY KMBbIX OPraHu3MoB. BinsHue cBera Ha
OpraHM3alI0  JKU3HEHHOIO0  IMKJIAa  OpraHu3MoB. buoputmbel.  @POTOCHUHTES.
Knaccudukanus pacreHuii Ha CBETONIOOMBBLIC, TEHENIOOMBHIE M TEHEBBIHOCIIHBBIC.
doTtoTpornu3M. 3HaYEHUE CBETA ISl OPUEHTALMU >KMBBIX CYIIECTB B MPOCTPAHCTBE.
buosroMuHecieHIIMA U €€ POJIb B KU3HU KUBOTHBIX.

BHyTpeHHsIA JHeprusi MaKpPOCKONMMYECKOH cucrembl. TepmonnHamuka u ee
IIPOTHOCTUYECKOE 3HA4YeHUE. BHYTpEHHSA 3HEPTHS TEPMOAUHAMHUYECKON CHCTEMBI.
ITepBoe Hauvasno tepmoanHaMuku. Termnonepenaya. TemnonpoBoaHOCTh. KoHBEKIHS:
€CTECTBEHHAs U PUHYAUTEIbHAS. TeIoBoe U3IydeHHE.

TemnoBoe papHoBecue. Temneparypa. Bropoe Hauano repmoannamuku. Konnaectso
TEIUIOTHI. TemI0eMKOCTb.

Tennosoe paBHOBecHe. TepMOIMHAMUYECKHE CUCTEMBI TPEX TUIOB: W30JIMPOBAHHBIE,
3aKPBITHIE U OTKPBITHIE.

TeMmmeparypa kak napaMeTp COCTOSIHUS TEPMOAUHAMUYECKON CUCTEMBL.
Temneparypa u npucnoco0J1eHHOCTb K Hell )KUBBIX OPraHU3MOB.

TepMoperynsauus B )KUBOM npupoje. Temionpoaykuus U TerooTaaya. MexaHu3Mbl
TEPMOPETYJISILIMM  KUBOTHBIX M pacTeHud. TeMmeparypa Tejna 4YelIOBEKa U €€
¢busnonornueckas poinb. Kinaccudukanys >KMBOTHBIX IO TEMIIEPATYPHOMY PEKUMY Ha



roMoNOTepMHbIE, TOMKHUIOTEPMHBIE U TeTepoTepMHble. Knaccudukanus opranuzmMoB
N0 TEMIEpPaTypHOMY HHTEpBaly oOuTaHus. AKKIMMaTH3anus. TeMiepaTypHbIi
PEKUM.

Crtpoenue mMoJieKkyJbl M (pusnveckue cBoicTBa BoAbl. CTPOECHHUE MOJIEKYJIBI BOJIBI.
Bopa xak pactBoputens. OPU3MUECKHE CBOMCTBA BOJBI: aHOMAaJlbHAsl TEMIIEpaTypHas
3aBHCUMOCTB INIOTHOCTH BOJIBL; BBICOKOE MMOBEPXHOCTHOE HATSKEHUE BObI; AaHOMAJIbHO
BBICOKHE 3HAYEHHUS] TEMIIEPATyp KHWIEHUA W TUIABIICHUS BOJbI; BBICOKOE 3HAUYCHUE
TEIUIOEMKOCTH BOJIbl. 3HAUEHUE (PU3MUECKUX CBOMCTB BOJBI JJIsl TPUPO/IBI.
DJIEKTPOJIUTHYECKASA AUCCOLMAIHSA. OcHoOBHbIE MOJIOKEHHUS TEOPUHU
anekTpoautudyeckol  guccommanuu  (TO). DAEKTPOIUTHI M HEIIEKTPOIUTHI.
Knaccudukanys HMOHOB MO pa3IMYHBIM OCHOBaHUAM. MeXaHU3MbI JIHCCOIUALIUN
3JIEKTPOJIUTOB C Pa3HBIM TUIIOM XHUMHUYECKON CBS3U. CTENEHb SJICKTPOIUTHYECKON
nuccoruanuu. Cojiu, KMCIOThI U OCHOBaHMs B cBeTe TO/I.

PacrBopumocts. pH kak mokasarenb cpeabl pacrBopa. PacTBopuMoCTh M €€
KOJIMYECTBEHHAs! XapaKTEPUCTHKA — KO3(PPUUUEHT pacTBOpUMOCTU. MaccoBast 1o
pPacTBOpPEHHOro BeliecTBa B pacTBope. Boma kak amdomnut. Tlonstue pH pactBopa.
3nauenue pH B mpupone. 3Hauenus pH ¢uznomornueckux *KUIKOCTEH YelloBeKa B
HOpME.

XumHn4yecKkue CBOMCTBA  BOAbI. BzauMmojeiicTBue BOJIBI € METAJUIaMM.
B3aumopeiictBue Boabl ¢ okcuaamu. ['maparanus. B3zauMoaencTBrE BOJBI C COJIAMU.
IMuaponus. Paznoxxenue Bojwl. [lonstue 06 snekTponause u GoTosuse.

Bona — aOuoruueckuii paxkTop B ku3HM pacteHuil. Poias Boabl B Ouocdepe:
KOJIBIOETh JKU3HU, Cpefla OOMTaHUs, YYaCTHUK OMOXMMHUYECKUX MPOIECCOB, YYACTHHUK
Co371aHusl OMOTEOIICHO30B, PErYJISTOp KJIMMAaTa Ha TJIaHeTe.

['unponu3 opraHUYeCKUX BEIIECTB B JKUBBIX opraHuzmax. Knaccudukanus pacrenuit
10 OTHOIICHUIO K KOJIMYECTBY BOJBI B OKPYKAIOIICH cpefie: THAaTO(GUTHI, TUIPOPUTHI,
TUTPOPUTHI, ME30PUTHI, KCEPODUTHI.

CojeHocth kak aduorudeckuii gpakrop. Comu. Knaccudukarus cosneir. Hanbonee
pacnpoCTpaHEHHbIE KHUCIbIE CONU, WMX mpuMmeHeHue. JKectkocth Boabsl. Conu Kak
MUHEPaI000pa3yoIIre BEIIIECTBA. Comm —  abuoTmyeckuit dakrop.
[Ipucnoco0IeHHOCTh PACTEHU W IKUBOTHBIX K Pa3IMYHOMY COJIEBOMY DPEXKHUMY.
Binsinue conu Ha OpraHu3M 4esI0BeKa.

IlouBa kak aOuoruueckmii akrop. [loHsarue o mouBe W KiIaccuUKAIUS TOYB.
[Ipouiecc mouBooOpazoBaHuUs.

3HayeHre MOYBHI B MPUPOJIE U KU3HU YEJIOBEKA: Cpe/la OOUTAHUS KUBBIX OPTaHU3MOB;
SKOHOMMYECKOE 3HauYeHue, O0O0JIalaeT TUIOJ0POJMEM, OKa3bIBaeT CYIIECTBEHHOE
BIIMSIHUE Ha COCTaB M CBOWCTBA Bceil ruapocdepbl 3emiu, SBISETCS TJIABHBIM
PETYIATOPOM cocTaBa aTMOC(epbl 3eMIIr, BaXKHEHIITNI KOMITIOHEHT OMOT€OIeHO3a.



buotuueckue paxkropbl okpy:Kawoulei cpeabl. buotnueckue gpakropsl. buornueckue
B3aMMOOTHOIICHHUSI MEXAY OpraHM3MaMu: KOHKYPEHIIMs, XHUIIHUYECTBO, CHUMOMO3,
napa3utusM. [IpuMepsl OMOTHYECKUX B3aMMOOTHOLIEHUH B IPUPOJIE.

Ionsituss mpocTrpancTBa W BpeMeHH. [IpocTpaHCTBO W BpeMs B KIIACCHYECKOM
Mexannke HproToHa. AOconoTHOE mnpocTpaHcTBO. OMHOPOAHOCTH MNPOCTPAHCTBA.
N3otponHOCTh pocTpancTBa. MHEpIManpHas cucrema oTcuera

u nepBblil 3akoH HetotoHna. IIpeoOpazoBanus [anunes u NpuHUOKI OTHOCUTEIBHOCTH
[Nanunes. AGCOIOTHOE BpEMSL.

Cneunanbnas teopus otHocutenabHocTH (CTO). [IBa moctynata CTO u ocHOBHbIE
CJIEACTBUS, BBITCKAIOIINE U3 HUX.

O6mmas reopust orHocutenbHocTu (OTO).

Bbuopurmbl. Tumnbl OHOPUTMOB: (U3HOJOTHYECKHE M 3Kojoruyeckue. [Ipumepsl
Pa3IMYHBIX TUIIOB OMOPUTMOB Y PaCT€HUN U KMBOTHBIX. PoTONEproan3M. buopuT™Mel
4yenoBeka. J[ncuHXpoHu3M.

Crnoco0bI nepeaayu MHGOpMALUHM B :KUBOIH npupoae. [lepas u Bropas CUTHaJIbHBIE
cuctembl. OOMeH HH(OpMalel Ha pa3IUYHbIX YPOBHSAX OpraHU3aliy KU3HU. Peakiuu
MaTpuyHoOro cunresa. @arouuros. Pediexc. Dtonorus.

Nudopmanus u desoBek. Bo3HUKHOBEHHE U pa3BUTHE HOCUTENEH MHpOpMalUU C
IpPEBHEUIIMX  BpPEMEH JO  HAlIlero  BPEMEHU.  OBOJIOLMS  COBPEMEHHBIX
MH(POPMAITMOHHBIX PECYPCOB.

Muxpomup

OcHOBHBIE CBeJICHUSI 0 CTPOCHUM aTOMA. [[pOTOHHO-HEUTPOHHASA TEOPUS CTPOEHUS
atomHoro siapa J[. UBanenko u B. I'eiizenOepra. DnekTponHas o6osouka. M30TombL.
CoBpeMeHHOE OnpeIeIEHUE MOHITUS «XUMUYECKHI JIEMEHT.

Hepuoanueckuit 3axkon JI. U. MenaesneeBa u crpoeHue aroma. [Ipeanoceuiku
OTKPBITUSI TIEPUOIUUECKOTO 3akoHa. [lepBbie MOMBITKH KiIacCU(UKAIUA XUMUYECKUX
31eMeHTOB. [lepnoauyHOCTh B M3MEHEHUH CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
coenuHenuit. [Tepuoauueckuit 3akoH B popmynuponke . Y. Menneneena.
CoBpeMeHHbIE TPEACTABICHUS O NPUYMHAX MEPHOJIUYECKOTO U3MEHEHHUSI CBOICTB
XUMUYECKUX DJJeMEHTOB © ux coenuHeHnid. CoBpeMeHHas (HOpMYTUPOBKA
[lepuoanueckoro 3akoHa. Ilepumoamueckas cucrema xumuyeckux 3neMeHToB [I. .
MenneneeBa kak rpaduyueckoe OTOOpaKeHHE Mepuoanydeckoro 3akoHa. CTpykTypa
nepuonyeckoi Tadbmuupl. [leproasl u rpynms.

3nauenue Ilepuoauveckoro 3axkoHa u Ilepmognueckoil cuCTeMbl XHMHYECKHUX
iemenToB JI. M. MenaeneeBa pisa ¢GopMHPOBAHMS €CTECTBEHHOHAYYHOMH
KapTHHbI MUPA.

[IporHocTrueckass cuina M 3HAYEHUE MEPHOJMYECKOTO 3aKOHA W IEPUOIAYECKOU
cuctembl. 3HaueHue [lepuoanueckoro 3akoHa u [leprnoanueckoil CUCTEMbI XUMUYECKHUX



anemeHtoB /J[. M. MeHneneeBa nisg pa3sBUTHS HAYKM W TIOHMMAHWS XUMHYECKON
KapTUHBI MUpA.

baaropoansie raspl. biaropoaseie rassl, IpuYMHa UX CYLIECTBOBAHHS B aTOMapHOM
cocrosiHuM. [IpumMeHeHne 6;1aropoJHbIX Ta30B.

BemecTBa m ux kiaaccuukanmsa. [Ipocteie (MeTamibsl 1 HEMETAIbI) U CIOXKHbBIE
BelIeCTBA (OKCUIBL, KHCIOTBI, OCHOBAHHMS, COJM). AJUIOTpPONHA KaKk NIpHYHWHA
MHOT000pa3usi MPOCTHIX BelecTB. Heopranuueckue u opraHMuecKue COeTMHEHUS.
Buabl XuMHYeCKHUX CBSA3eil U THIIbI KPUCTAJIMYECKUX PelIeToK.

Honnast xumuueckas cBsi3b. KaTuonsl u aHnoHbl. Cxema oOpa3oBaHMsI HOHHOM CBSI3H.
HoHHBIE KPUCTAJUIMYECKUE PEUIETKU. XJIOPUJ HATPHsl — TUIIMYHBIM IIPEACTABUTEIND
COECIMHEHHI C MOHHBIM TUIIOM CBsA3U. KOBaseHTHas CBs3b KaK CBsI3b, BOSHUKAOIIAS 32
cuer oOpa3oBaHMs OOIIMX BJIEKTPOHHBIX TMap. ATOMHBIE U  MOJEKYJSPHbIE
KPUCTAJUIMYECKUE PEHIETKU. YTJaeBoAopoAbl. Teopusi CTpoeHHs OpraHU4ecKHX
coenunennu A. M. byrtiieposa.

[IpupoaHsbIil Ta3, ero cOCTaB M HaIpaBJIEHUS HCIOJb30BaHUS B Kaue€CTBE TOIUIMBA U
XUMHUYECKOTo cbIpbsl. KonBepcus merana. CuHTE3-ra3 M €ro HCIOJIb30BAaHUE IS
MOJIyYEHUsI CHHTETUYECKOTO OEH3MHA U METaHOoJIa.

IIpenenbHbIE U HENPEAEIBHBIE YIIEBOAOPOAbl. KauecTBEHHbIE peakunyu Ha KPaTHYIO
cBA3b. OCOOEHHOCTH COCTaBa, CTPOECHHUS W CBOWCTB OpPraHUYECKUX COEIUHEHUMU.
OCHOBHBIE TIOJIOKEHUS TEOPUHU XUMHYECKOro cTpoeHus A. bytieposa, @. Kekyne, A.
Kymnepa.

Hedptr u ee mnepepaborka. Hedth, ee cocraB, Qusnueckue CBOWCTBA U
MPOUCXOXKJICHUE. DKOJIOTUUECKHE MOCIIEACTBUS pa3iuBa HEPTH U CIIOCOOBI OOPHOBI C
Humu. l[lomyTHeIM HedTAHOW ra3, ero cocrab. lIpormeccsl mepepabOTKH HEDTHU:
pextudukanus u KpekuHr. [IpoaykTel nepepadoTku HeTH U UX UCTIOIH30BAHKE.
IHonmumepsl. OCHOBHBIE TIOHATHS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHIA:
MOHOMEp, TOJMMEp, BJIEMEHTApHOE 3BEHO, CTeNneHb noguMepusanuu. CrnocoObl
MOJIyYeHUS TIOJIMMEPOB: PEAKIIUU MOJIMMEPU3ALIMH U MTOJTUKOHACHCALINH.
buononumepsl u ux Ouonormyeckas poib. Ilmactmaccsl. TepmoracTel U
peakromacTsl. [lpencraButenu mimactmacc u oOjacTu MX MpuUMeHeHusA. Bomokha.
[Ipuponnbie M Xumuuyeckue BoOJOKHA. [IpeacraBureny BOJOKOH M 00JacTH HX
npuMeHeHus. Heopranmyeckre moimMepbl Kak BEIIECTBA ATOMHOM CTPYKTYPBI.
Cmecu, ux cocraB. [loHsiTHE O CMeCH KaK CHCTEME, COCTOSIIEH W3 pa3IuYHbIX
XUMHUYECKUX BEIIECTB.

Knaccudukanus cmeceil mo BU3yaidbHbIM IMPHU3HAKAM U IO arperaTHOMY COCTOSTHUIO.
CocraB cmeceii: MaccoBasi U 00beMHast 101 KOMIIOHEHTa cMecH. CriocoObl pa3iesieHust
cMecen.

JMucnepcuble cucrembl. [lonstue o aucnepcHoit cucreme. Knaccudukanus
IUCTIEPCHBIX CHCTEM IO pa3MepaM TUCHEPCHON ¢a3bl M arperaTHOMY COCTOSHHUIO



AUCTIEPCUOHHOM Cpeibl W JAucriepcHod (as3pl. 3HaYeHHE ANCIEPCHBIX CHUCTEM B
NpUpOJE, MPOMBIIICHHOCTH W TMOBCEIHEBHOM >XKM3HHM 4YellioBeKa. ['pyOoaucrnepcHbie
cUCTeMbl M uX Kiaccupukanus. [IpuMeHeHHE 3THX CHUCTEM B TEXHUKE U OBITY.
Tonkonucnepcuble cuctembl, ux kinaccupukamus. Koarymsamus. Cunepesuc.
dusnueckre CBONCTBA Tra3000pa3HBIX (MPOMAH-OyTaHOBAs CMECh B 3a)KUTAJIKE),
xuakux (OeH3wH) W TBepAbX (mMapaduH) aJKaHOB: arperaTHOe COCTOSIHHE,
pPacTBOPUMOCTD B BoZ€. ['opeHre nponaH-0yTaHOBOM cMecH (3akuraika). OTHOLIEHUE
MPEACIIbHBIX W HENpEeeIbHBIX YIJIEBOJOPOJOB K PAcTBOPY IEpMaHraHaTa Kajius U
OpomHoOi1 Bosie. O6pazoBaHue HE(DTAHON TUICHKU HA TIOBEPXHOCTH BOJIBI.
OO6HapyxeHue HenpeaeabHbIX COSUHEHUN B KUIKUX HedTenpoaykrax. [lomydyenue
actuyeckoit cepul. Ilomyuenue Oenoro ¢ocdopa. [lonydyenne AUCTUIIMPOBAHHON
BOAbl. OOpa3upl pa3IMYHbIX JUCIEPCHBIX CUCTEM: 3MYJbCUHU, CYCIIEH3UH, a3pO30JIH,
resu v 3014. [lonydenue kosmmonaHoro pactBopa u3 xjiaopuaa xemnesa (II).
Koarynsuust momydennoro pactsopa. ddpdext Tungans.

XuMH4YecKHe PpeakmuM M MX KiIaccupurkauus. XHUMUYECKHE pPEaKIUu WIH
XUMHUYECKUE SIBICHUS, UX OTINYUA OT (PU3NUECKUX sABJIeHUH. Peakuuu 6e3 u3MeHeHUs
COCTaBa BEUIECTB: AJUIOTPOIU3ALMY U H30MEPU3aLUH.

Peaknuu, naymue ¢ U3MEHEHUEM YHCIIA U COCTABA BEIIECTB: COCIMHEHM S, Pa3JI0KECHHS,
3aMeIIeHHsI, oOMeHa.

Peaknuu, mnporekaroue ¢ BBIACICHUEM WM TMOTJIOIMIEHUEM TEIUIOThI: 3K30- H
sHAOTepMuUYeckue. Jlpyrue mNpu3Haku KiacCU(UKAIMU XMMHUYECKHX peakuuid Ha
npumepe cuHTe3a okcuaa cepbl (VI): n3meHeHue creneHeld OKHUCICHHS AJIEMEHTOB,
o0Opa3yoIKuX BEIIEeCTBA, MCIOJIb30BAaHUE KaTajlM3aTopa, arperaTHOE€ COCTOSHUE
BEILIECTB, HAIIPaBJICHUE MPOLECCOB.

Ckopocts xumMmn4yeckod peakuuu. [[oHSATHE O CKOPOCTM XMMHUYECKOW pEaKIHH.
['oMOreHHbIE U FETEPOreHHbIE PEAKIIMH. 3aBUCHUMOCTh CKOPOCTH XMMUYECKON peaKknuu
OT TPUPOABl PEArupyrOMMX BELIECTB, MX KOHLEHTpAlUu. 3aBUCHUMOCTb CKOPOCTHU
peakuuu oT Temneparypsl. [Ipasuiio Baut-I'odda. 3aBucuMocTb CKOPOCTU peakiuu ot
JIOIIAM COTMIPUKOCHOBEHHUS BEIIECTB M HATMYMS KaTaau3aTropa.
OxkuciauTeIbHO-BOCCTAHOBUTEIbHBIe peakuuu (OBP). DOnexkrtponusz. CreneHb
OKHCJICHUSI W ee ompeneneHue mo ¢opmyne coenuHenus. llonstue o6 OBP.
Oxkuciurens M BOCCTAHOBUTENb, OKHCIEHUE M BOCCTAHOBJIEHHE. OJIEKTPOJIH3
pacIuIaBoOB M PACTBOPOB HA IPUMEPE XJIOPHIAa HATPHSL. DIEKTPOIUTHYECKOE MOJTyUYEHHE
amomuHud. lIpakTudyeckoe mpuMeHeHHe dJieKkTposin3a. [aibBaHOMIIACTHKA U
raJIbBAaHOCTETUS.

XuMHYeCKHe UCTOYHMKM TOKA. ['albBaHWYECKHE 3JIEMEHTHl Ha NMPUMEPE DIIEMEHTA
Haumsns—AkoOu, UX yCTPONCTBO U MPUHIUIN ACUCTBUA. Y CTPOHCTBO OaTapeiku Ha
IIPUMEPE CYXOT0 IIEJIOYHOTO 3JIEMEHTA.

Y CTpoiCTBO CBUHIIOBOTO aKKyMyJsiTopa. ["anpBann3anus u snekrpodopes.



Hanouyacruusbl.  Xapakrepuctuka  HaHoyactun. [IpupogHeie  HaHOYACTHLBI.
Hanouactunsl B kocmoce, atmocdepe, ruapochepe, ouocdepe. Hanouactuusl B
TEXHUKE U TEXHOJIOTHSIX.

KoncrpyupoBanue HanomatepuaoB. OCHOBHBIE CIIOCOOBI OJyYEHUsI HAHOYACTULL!
«CBEpXY BHHU3» U «CHHU3Y-BBEpX». MOJNEKYIApHBIA CHHTE3 U CaMOcCOOpKa.
Hanockonnyeckoe BbIpalliuBaHuE KPUCTAILIOB U MTOJIUMEPU3aLUL.

HaHo TexHOJIOTMM B JKH3HM COBpeMeHHOro oowmecrBa. Ilowarue o HaHO
TEXHOJIOTHSIX. 3HAYEHUE HAHO TEXHOJOTUW B PA3JIMYHBIX 00JIACTAX HAYKH U TEXHHKHU:
DHEPreTUKE, MIEKTPOHUKE, MEIUIIMHE, aBUALIUU U KOCMOHABTUKE, CEJIbCKOM XO351CTBE,
OXpaHE OKpYXKawIlel cpeibl, ONTHKE. YTJIEpPOJHblE HAHO TPYOKM M 00JacTH X
IIPUMEHEHMUS.

Yes10BeK M €ro 310p0OBbe

CucremMaTuyeckoe MmoJjioKeHue 4ejioBeKa B MuUpe :KUBOTHBIX.

buonoruueckas knaccuduxanus yeaoeka. [Ipsamo Xox1eHne U ero BIUSHUE HAa CKEJIET
yenoBeka. Pyka — oprad u nponaykr tpyna. PazButue depena v roOJIOBHOTO MO3ra
yenoBeka. llepBags u BTOpass CHUTHaJIbHBIE CHCTEMBI.  buocolmanbHas NOpupoaa
YEJI0BEKa.

I'eneruka 4esioBeka M MeTOAbI ee u3y4dyeHHsi. OCHOBHBIE MOHSTHS TEHETHUKH:
HACJICJICTBEHHOCTh, W3MEHUYMBOCTb, I'€H, XPOMOCOMBI, MYTAl[M{, T€HOM, TE€HOTHII,
(dbeHoTUN, NOMUHUPYIOIIME W PELECCUBHbIC MpU3HAKU. ['€HOM dYeloBeKa M €ro
pacmiudpoBka. [IpakTuyeckoe 3HaueHHE U3Y4YEHUS TEHOMa 4YeyioBeka. MeTobl
M3Y4YEHUS] TEHETUKU YeJIOBEKa: TeHEeaJOTUYECKUM, OJM3HEIIOBBIN, IUTOTCHETHUECKHIA.
['eneTnueckue 3a00JIeBaHMS YETIOBEKA.

®usznka 4enoBeka. CkeJeT C TOYKH 3peHUS (PU3MUECKOTO TOHSTHS O pblyare.
KpoBooOparienre B cBeTe THAPOJAMHAMHUKHU: MYJbC, KpoBsiHOe naBieHue. Juddysus
Kak OCHOBa (OpMHUpOBAHMS TEPBUYHON M BTOPUYHOM MOYM B TMOYKAX, a TaKXKe
razooOMeHa B TKaHSAX M JIETKUX. TepMOperyisiuss C TOMOIIbI KOXH IMyTeM
TETIONPOBOAHOCTH, KOHBEKIINH, W3JTy4YCHUSA u HcrapeHus BO/IBI.
DJNIEKTpOJIMHAMUYECKAsT TMpUpOAa TMepeJayd HEPBHBIX MMIYJIbCOB. Onruueckas
cucTeMa 3peHus. AKyCTUYECKasi CHCTEMa CTyXa U ToJIoCO00pa3oBaHue.

Xumus 4yesoBeka. XHUMUYECKUN COCTAB TEJIAa YEJIOBEKA: DJIEMEHTBHl U BELIECTBA, UX
knaccudukanus W 3HaueHue. Boma, ee dyHkumu. Bomubiii OamaHc B opranusme
yenoBeKa. MUHEpaIbHBIE BEHIECTBA U WX POJIb B KU3HEICITEIBHOCTH OpraHU3Ma
yejoBeka. 3a0o0JieBaHUsI, CBS3aHHBIE C HEAOCTATKOM WM HU30BITKOM HEKOTOPHIX
XUMHUYECKUX JJIEMEHTOB B OPraHU3ME YeJIOBEKA.

Butamuubl. VcTopus OTKphITHS BUTAMUHOB. BUTaMuHBI Kak OMOJIOTHYECKU aKTUBHBIE
BemecTBa. bosie3HW, BBI3BAaHHBIE HEJOCTATKOM WJIM HM30BITKOM BUTAMUHOB:
ABUTAMHUHO3bI, TUIIOBUTAMHHO3bI, THMNEpBUTAMUHO3bI. CyTO4YHas MOTPEOHOCTH



YyeloBeKa B BHUTaMHUHAX U WX OCHOBHbIe ¢yHkiuu. Kraccudukaiuss BUTaMHUHOB.
BonopactBopumele BuTaMuHbl Ha mpumepe ButamuHa C. JXupopactBopumsie
BUTaMHHBI Ha IPUMEpPE BUTaAMHHA A.

I'opmonbl. HepBHasgs W T'yMoOpalbHass pPEryJsAlIMM IIPOLIECCOB KU3HEAEATEIbHOCTH
opranu3ma. ['OpMOHBI Kak NpPOAYKTHI, BbIpaOATHIBAEMBIE KEJI€3aMU BHYTPEHHEHN
CEKpEeLMH.

Knaccudukaiys ropMOHOB I10 JKejne3aM, KOTOPBIE UX MPOAYLUPYIOT, U [0 XUMHYECKOH
npupoe. CBoiicTBa ropMOHOB. THCYTMH Kak TOPMOH O€TKOBOM MPHUPOABI. AIpeHaTuH
KaK TOPMOH aMUHOKHUCJIOTHOM Npupoabl. CTEpOUHbIE TOPMOHBI Ha IIPUMEPE MOJIOBBIX.
['unep- u runoyHKIUs Kele3 BHYTPEHHEH CEKPELINH.

JlekapcrBa. KpaTkue cBefeHMss O 3apOXACHUM U Pa3BUTHH  (PapMaKOJIOTHH.
Knaccudukanus nexkapCcTBEHHBIX CpPEJICTB IO arperaTHOMY COCTOSIHUIO: KUJIKHE,
TBEpABIC, MSTKME. AJKanouapl. Bakuuael. XUMHOTEpPaneBTHUYECKHE MPENapaThl.
Antubnotuku. Hapkotuueckue mnpenaparbl. Hapkomanuss M €€ MOCIEICTBHUS.
OnTuManbHBIN PEKUM IPUMEHEHHS JIEKAPCTBEHHBIX MIPENAapaToB.

3nopoBblii 00pa3 ku3HH. Dusmyeckue 370poBee U ero kpurepuu. llcnmxmueckoe
3I0pOBbE U €r0 Kputepuu. HpaBCTBEHHOE 300pOBBE U €ro KPpUTEPUU. TpU OCHOBHBIE
COCTaBJISIIOLME 3/J0pPOBOTO 00pa3a JKU3HU: PEXKUM JHS, NPaBUIbHOE IHUTaHUE,
(¢u3nuecKkass aKTUBHOCTh W 3aHATHE croOpTOoM. (DaKkTOphl, BAMSIOIIME Ha 340POBBE
YeJIoBeKa: OKpy:Karollas cpefa, NpopuiiakTUyeckas BaKIUHAIMUS, CTPECChI, BPEAHbIC
IIPUBBIYKU. AJIKOTOJIM3M M €r0 nocieAcTsus. HapkoMaHus u ee mociencTBusl.
Pdu3uka Ha ciayxde 310pOBbS 4Yea0BeKa. AHTPOIIOMETPHUS: MU3MEPEHHUE [JIMHBI U
MaccChl TeJla, CIIUPOMETPUS U JKU3HEHHAs] €MKOCTb JIETKMX. TeIUIOBbIE M3MEpPEHUs U
reriorepanusd. V3sMepeHue aprepuanbHOroO AaBjicHUA. [|'MOEPTOHUS M TMIIOTOHMS.
VYapTpa3sBykoBas OUAarHocTHKa M Tepanus. Onekrporepanus. JlazepHas Tepamnus.
MarHuTHbBIA pe30HAHC M peHTTeHoauarnoctuka. dmooporpadus. Tomorpadus.

EctecTBO3HAHUE HA cayx0e YejioBeKa

DJieMeHTAPHBI JIM dJieMeHTapHbIe YacTulbl? [loHsTHe 0 PU3KMKe BRICOKUX IHEPTHIA.
JIMHENHBI yCKOPHUTENIb 3JIEMEHTAPHBIX YaCTHI], AAPOHHBIN Koyutaunep. JleneHue
aTOMHOIO SiApa: TPOTOHBI, HEUTPOHBI. DYHIAMEHTAIBHBIE YACTULBL: JICITOHBI W
kBapku. ®oToHbI. BO30HBI. AHTUYACTHUIIBI.

boabuion aapoHHbI KoJsuiaiaep. MoOHTaX M yCTaHOBKAa bOJbIIOro agpOHHOTO
kosuauaepa. [Ipunmun gericteus kosutanaepa. [Ipoucxoxnenue maccsl. bo3on Xurrca.
[Tpoucxoxaenune Beenennoit. AHTUMUD.

AtomMHass JHepreruka. [losyyeHwe BIEKTPUYECKOTO TOKAa C  IMOMOIIBIO
3JIEKTpOreHeparopa. TpaaulMOHHAs HHEPreTHUKa W HETPAAULMOHHAS DSHEPTreTHKA.
OcCHOBHBIE MOHSTUSI ATOMHOM SHEPreTUKU. PaliOaKTUBHOCT.



SAnepubie peaknuu. ATOMHas CTaHIMSA W OpuHOUI ee paboTel. ADC Ha OBICTPBIX
HelTpoHax. PagronsoronHeie TepMmoaiekTpuueckue renepatopsl (PUTIm), mpuHImn
ux nercteus. O0JacTH NPUMEHEHHS] aTOMHOW SHEPTEeTUKH.

[lepcrieKkTHBBI UCMOJB30BAHUSI ATOMHOM 3HEPre€TUKHU IOCJE KPYNMHEHIIEH aBapuu Ha
ADC.

IIpoaoBosibcTBeHHAss mMpodJjeMa W NMYyTH ee pemeHusi. ['eorpadusi romona u ero
npuuuHbl. OCHOBHBIC HAMPABICHUS B PEIICHUU MTPOJOBOILCTBEHHON MPOOIEMBI:

— HMCHOJIb30BaHNE XMMHUYECKUX BEILIECTB;

— CO3/[JaHHUE€ UCKYCCTBEHHBIX MPOAYKTOB MTUTAHMUS;

— METOAbl CO3JaHUS BBICOKOIIPOU3BOJMUTENIBHBIX COPTOB pAaCTEHUH MU TOPOL
KUBOTHBIX.

Buorexnosorus. [TonsitTue OMOTEXHOJIOTUU KaK MPOU3BOJIUTEIILHONW CHUIIbI OOIIECTBA,
MCIIOJIb3YIOIIEH )KMBBIE OPTaHU3MBbI U OMOJIOTMYECKUE IPOLIECCHI B TPOU3BOACTBE. Tpu
JTana CTAHOBJIEHUS M Pa3BUTHs OMOTEXHOJIOTMU: PaHHSAs, HOBas W HoBelas. ['eHHas
UHXeHepus. [ eHHOMOIU(UIIMPOBAHHBIE OpPraHU3Mbl W TPAHCTEHHBIE MPOAYKTHI.
Knerounas wunxenepusa. KioHupoBaHue. DOMOpHOHANBHBIE M CTBOJIOBBIE KIIETKU.
buonornyeckast ”H)XEHEPHsI KaK METOJI UCIIOJIb30BAHNUSI MUKPOOPIaHU3MOB B Kau€CTBE
OMOpPEaKTOPOB AJIs OJTYUYEHUS IPOMBIIIICHHON NpoayKunu. OCHOBHBIE HAlPaBICHMUS
UCIIOJIb30BaHUs (DEPMEHTATUBHBIX MpoLeccoB. IMMoOUIM30BaHHbIE (DEPMEHTHI.

Jlec u JecoBoacTBo. Jlec kak QurornieHo3. Bnaxubelii Tponuueckuit jec. Jleca
YMEPEHHOT0 Mnosca. 3HaueHHe jieca B Onocdepe n KU3HU YEIOBEKa.

JlecHble MOKapbl, TPUUUHBI UX BO3HUKHOBEHMUS, TyIIEHHE U MPOPUIAKTUKA [T0KAPOB.
JIecoBOJICTBO KaK OTpaciib pACTEHUEBOJACTBA U HAyKHU. JIECOITUTOMHUKH.
Cunepreruka. [loHsATHE O CHHEpPreTMKE M CaMOOPIaHM3ALUs OTKPBITBIX CHCTEM.
OO0mue NpUHIMUIBI CUHEPTeTHKU. Touka Oudypkanuu u artpakt. Poias cuHepreTuku
JUTSL U3yYEHHUSI IPUPOJHBIX U COLIMAJIBHBIX SIBJICHUM.

CTpyKTypHpOBaHUE MATEPUATIBLHOTO MUpPA U €r0 U3YUYEHUE CIIEUUATbHBIMU pa3eraamMmu
(bu3UKH.

@DOopMBbI IBMKEHUS] MATEPUH.

EcTecTBO3HAHUE U HCKYCCTBO.

30JI0TOE CEYEHUE U €0 HCIOJIb30BAHUE B MPOU3BEACHUAX apXUTEKTYPHI, )KUBOIIHCH,
ckynbntypbl.  IlocnenoBarensHocTs ®dubOoHauym, €€ NPUMEHEHHE B MCKYCCTBE.
PacnipocTpaHneHHOCTH MpaBuiia 30JI0TOTO CEYEHUS U MocieaoBareabHocTH PuboHauun
B )KMBOM npupoje. buonuka u apxurexrypa. B3auMONpOHUKHOBEHUE €CTECTBO3HAHUSA
Y UCKYCCTBA.

TemaTnueckoe mianuposanue 10 kiaace



Tema ypoka

Koaunue
CTBO
JACOB

BBenenne — 4 yaca

BBenenue B ectectBo3HaHue. [Ipupoga — cpena oOMTaHHS M MCTOYHUK
KU3HM 4YeJlOBEKa. B3aMMOOTHOIIEHHsSI YeNOBE€Ka W HPUPOABL, UX
nuanektuka. [Ipupoga — MCTOYHHMK TBOPYECKOIO BJIOXHOBEHUS AESTENEH
HCKYCCTBa.

EcTecTBO3HaHME — €IMHCTBO HAyK O NpHpPOAE (CTaHOBJIECHHE (PUMKH)
Matepus u ¢GopMbl ee cyuiecTBOBaHUS. [luanekThka ecTeCTBO3HAHUS.
OcHoBHBIE 3Tanbl ero pa3BuThd. [IoHATHE O €CTECTBO3HAHMN KAaK CHCTEME
HAy4YHBIX 3HAaHUU O IPUPOJE.

w

EctecTBO3HaHNE — CANHCTBO HAYK O IIPUPOIC (CTaHOBJIeHI/Ie 6I/IOJIOFHH)

EcrecTBO3HaHNE — €IMHCTBO HAYK O MPUPOJE (CTAHOBICHUE XUMUH )

EcTecTBO3HAHUE U METO/JAbI MO3HAHUSA MHUpPaA — 17 yacoB

Hctopusa uzydenus npuponasl. IIporpecc B €CTECTBEHHBIX HAayKax M €ro
BKJIaJ] B PA3BUTHE IMBWIM3ALIHN.

OMIIUPUYECKHUI YPOBEHb HAYYHOT'O TTO3HAHHUsI. POPMBI TO3HAHUS: HAYYHOE
M HEHay4yHoe. JI[Ba ypOBHS Hay4dHOroO TIIO3HAHWS: OHOMIUPUYECKUUA U
TEOPETUUECKUM.

[TonsTie 00 >MOMPUYECKOM YPOBHE HAYUYHOI'O IO3HAHUS U €r0 METOMAAX.
Habmronenue u axcrepuMeHT. I 'umores3a u BHIBOSI.

[Ipaktuueckas pabora Nel «OMmupuyeckoe MO3HAHME B H3YyYEHUU
€CTECTBO3HAHUS)

MoaenupoBaHue Kak METOI HAy4HOTO TTo3HaHus. [Ipouecc MoenupoBanus
U €ro COCTaBHbIE 4YacCTU: CYOBEKT, OOBEKT M MOJCNb, OTpa)karoiias
OTHOIIEHHE MEXAY HHMHU. THUIBI MOJAENEH: MaTrepuaibHbIE U 3HAKOBBIC.
[Ipaktuueckass pabora Ne2. IlocTpoeHue NPOCTPAHCTBEHHBIX MOJENIEH
HEOPraHUYECKUX M OPraHUYECKHUX COECIUHEHHUH B COIIOCTABJIEHUHU C HX
CBOVCTBAMMU.

TeopeTnuecknii ypoBEHb Hay4YHOTO TO3HaHU. [loHATHE O TeopeTHYeCKOM
YPOBHE HAYYHOI'O IO3HAHUS M €Tr0 COCTAaBIIOIIMX. MoaenupoBaHue Ha
TEOPETUYECKOM YPOBHE IO3HAaHHUS U THUIBI MoJelel. Poib MBICIEHHOrO
AKCIIEPUMEHTA M MATEMaTUYE€CKOrO0 MOACIUPOBAHUS B CTAHOBIICHUU U
Pa3BUTUHN €CTECTBEHHBIX HAYK.

10

S3pIk ecrecTBO3HAHUs. buonorus. buonorumueckas cucTeMaTHKa U €€
BAKHEUIIME TAKCOHbI. buHOMUMHanbHAas HOMeHKIarypa. lloHsaTue Buma.
Cucrematuka >XUBOTHBIX. [loHsaTne mnopoasl. CHUcCTEMaTHKa pPACTEHHIA.
ITonstue  copra.  buonornueckas  HOMEHKIaTypa —  OCHOBa
PO eCCHOHATILHOM JICSITEIIBHOCTH.

11

S3bIK ecTecTBO3HAHUSA. XUMUSL.
TpuBnanbHble Ha3BaHMsA. PannoHanbHas HOMEHKiIarypa. MexayHnapoaHas
HoMeHknatypa MIOITAK. Xumuueckue 3J1€MEHThl M NPOUCXOKIACHUE UX




Ha3BaHUM. KHaCCI/I(pI/IKaHI/I}I HCOPraHNM4CCKUX BCIICCTB MW IIPHHIUIIBI
O6paBOBaHI/I}I X Ha3BaHMMU.

12

A3pik  ectectBo3HaHus. Duzuka. EguHunbel u3MepeHus (GU3HYECKHUX
BenmnunH Ha Pycu. Enuaunel usMepeHus: (GU3HMYECKUX BEJIMYUH B
HEKOTOPBIX APYTUX CTpaHax. MexXayHapoIHasi CUCTEMA €IUHUI U3MEPECHUS
¢usmueckux BemnuuH — CH. OCHOBHBIE W TIPOM3BOJHBIC €IUHUIIBI
n3Mmepennst puznyecknx Benuand CU.

13

EcrecTBeHHO-HAay4HBIE TOHATHUSA, 3aKOHBI M TEOPUH B  XHMHH.
EcrecTBeHHOHayuHble  MOHATUA.  KOHKpeTHble M aOCTpaKTHBIE
€CTECTBEHHOHAYYHbBIE IIOHSTHS.

14

ECTGCTBGHHO-H&Y‘{HHG IMOHATHA, 3aKOHBI U TCOPHUU B OMoJIoruK. 3aKOHBI
CCTCCTBO3HAHU:I.

15

EcTecTBeHHO-Hay4YHbIE TIOHATHSA, 3aKOHBI M TEOpun B  (u3MKe.
EctectBeHHOHayuyHble Teopun. OnucaTenbHble TEOPUU U 0OBSICHUTEIbHbBIE
teopud. [Iporuo3upyromiasi pojib €CTECTBEHHOHAYYHBIX TEOPHUH.

16

ECT@CTBGHHO-HaquaH KapThHa MHpa B XHUMHUMU. HpI/IHI_[I/IHBI IIO3HaHHUA B
CCTCCTBOZHAHUUN: TPUIUHHOCTHU, CHMMCTPHUMU.

17

ECTGCTBGHHO-HaquaH KapThHa MHUpa B OMOJIOTHH. HpI/IHI_[I/IHBI IIO3HAaHUA B
C€CTECCTBO3HAHHNU: COOTBCTCTBUA, JOITOJIHUTCIBHOCTH.

18

EcrectBenHo-HayuHas kaptuHa Mupa B ¢usmke. KapTunel wmwupa:
penurno3Has, ObITOBas, XyJAOKeCTBEHHas. EcTecTBeHHOHay4yHas KapTHHA
mupa. IBomonrsi EHKM u ee stanbl: apucTOTENeBCKU, HBIOTOHOBCKUM,
SUHIITENHOBCKAs! PEBOJIFOLIUSL.

19

Mupsl, B KOTOpbIX Mbl kuBeM. Kiaccudukauuss mupoB (Meramup,
MaKpOMHUp, MUKPOMUP, HAaHOMHp). ['paHULIBI MUPOB U YCIOBHOCTh 3THX
TPaHUL.

20

[Tpubops! 1151 U3y4EeHHUs] MUPOB, UX 3BOJIIOLUS OT CBETOBOIO MUKPOCKOIIA
P. I'yka no ckanupyromniero TyHHenabHoro mukpockona (CTM) u aromHo-
cunoBoro mukpockona (ACM). IIpaktuueckas padota Ne3 «Habmronenue
3a TOPSILIEH CBEYCH»

21

MonekynsgpHoe pacro3HaBaHUE M €r0 POJib B IPUPOJE U KU3HHU YEIOBEKA.
Kommbrotepsr Oyaymiero. Ilpaktuueckas pabora Ned «Habmronenue 3a
M3MEHEHUEM COCTOSIHHUS JIJIA)

Meramup. OcBoeHHe KOCMOCA H €ro PoJib B *KH3HU YeloBedyecTBa — 8
4acoB

22

XpOHOJIOTUSL ~ ACTPOHOMMYECKUX  IPEACTABICHUHM U OTKPBITUM:
IEOLEHTPUYECKAass CUCTEMA MHUpPA; AHTPOIIOLICHTPUYECKass CUCTEMA MHUPA;
rejavoneHTpuieckas cucrema Mupa. ActpoHomsl X VI—XIX BB. u ux BKi1az
B Pa3BHUTHE MPEICTABICHUN 0 BCEIeHHOM.

23

AcTpoHOMHS Kak Hay4yHbI (yHIAMEHT OCBOCHHS KOCMHYECKOTO
npocTpadHcTBa. OCBOGHME KOCMOCAa M €ro pojib B KHU3HU YEJIOBEYECTBA.
Kocmonorus. Bxiiag oTe4ecTBEHHOW HAyKd B MHPOBYKO KOCMOJIOTHIO.
[IpoGsiembl, CBsI3aHHBIE C OCBOCHHEM KOCMOCA, M MYTH HMX PEIICHHUS.
MexlyHapoJTHOE COTPYAHMUYECTBO. VICrONb30BaHNE CIYTHUKOBBIX CHCTEM




B chepe uHPOpMALMOHHBIX TexHONOruil. CoOBpEeMEHHbIE Hay4YHO-
UCCJIeIOBATEIBCKHE MPOTPAMMBI MO M3YUYEHHUIO KOCMOCA U UX 3HAYCHHE

24

dwusuveckue SBICHUS W 3aKOHBI, CBS3aHHBIE C MPOUCXOKICHHEM W
ctpoenueM Bceenennoit. Oddext Homnepa. 3akon Xabbna. Teopus
Bbonpmoro B3peiBa. EauHAIIBI H3MEpEeHNs KOCMUYECKIX PACCTOSTHUN

25

HebGecubie Tema. Co3Besansa. 3BE3AHBIE CKOIUIEHUS. 3Be3abl. [l1aHETHI.
Kometsl, MeTeoputbl, actepousibl. BcenmeHnHas: Teopuss BO3HUKHOBEHHS,
CTPYKTYpa, COCTaB, IBOJIOITHI.

26

Kak uyenoBek uzyuaer meramup. [lepBeie Temeckomnbl u 006cepBaTOPHH.
Teneckon-pedpakrop U  Teneckomn-pediiekTop. Pamumoreneckonsl U
MEXIUTaHETHBIE cTaHIuu. OpOuTagpbHasl acCTpOHOMHYECKAss 00CEpBATOPHS
(OAO). PakeroHOCUTENH, WCKYCCTBEHHBIE CIYTHUKH, OpOUTAIbHBIC
CTaHIMH, TUIAHETOXO/IbI.

27

3akoHbl ABH:KeHHsI HeOecHBbIX TeJi. [lepBoiii 3akoH Kemnepa. Anorei u
nepurei. XapakTepuCTUKU dJuIUIca: (pokanbHOE paccTosiHuE, GOKYC, OCh,
MOJyOCh, 3KCLEHTpUCHUTET. BTopoil m Tpetuii 3akoHbl Kemiepa. 3akoH
BCEMUPHOTO TAroTeHus1. KocmMuyeckue CKopocTH.

28

3Be3abl. CostHue. 3Be3/1bl, UX poxacHUe. CIEeKTpaIbHbIA aHAJIM3 — OCHOBA
HCCIICIOBAHUSI XMMHUYECKOTO COCTaBa 3Be37l. XapaKTEPUCTUKU U
kinaccudukanus 3Be3n. [lpoucxoxnenne ConaHIa U €r0  CTPOCHHE.
Crpykrypa comHeuHoM atMochepnl. COTHEUHBIN BETED.

29

l'anakTuku. OOmmMe CBeIeHWS O TalakTUKax. YepHbIE JBIPHL.
Knaccudukanus ranakTuk: dJUIMITHYECKUE, CIUPATIbHbIC, HETIPABUIIBLHEIE,
paguoranaktuku. Hama I'anaktnka — Muteunsiit [lyte. KBazapsl

000s10uku 3emuin: gurochepa, ruapochepa, armochepa -10 yacon

30

CosHeynast cucrema M ee miaaHerbl. CtpoeHne COJHEYHON CHUCTEMBI,
maHetsl  ConHeyHOM  cHucTeMbl. JIpyrue  CTPYKTYypHBIE  DJIEMEHTHI
CoJIHEYHOM CUCTEMBI: CITYTHHUKH IJIAHET, aCTEPOUbI, KOMETBI, METEOPHUTHI.

31

Buytpennee crpoeHue 3emiii U €€ XUMHUYECKUW cocTtaB. CTpoeHHne u
coctaB nutocdepsl. Pynsl. JIutochepusie mmutel. 3emierpsicenus. [1lkana
Puxtepa. MHTEeHCHBHOCTH 3emuieTpsiceHui. [lyHamu.

32

Munepansl u TopHbIe TOposL. [IpakTrueckas padota N5 «M3yuenue
KOJUICKIIMU TOPHBIX ITOPOJI»

33

I'uapocdepa. Oxeansl m Mopsi. CoctaB rugpocdepbl. MupoBoi okeaH.
Mops. Herunnunsie mopsi: CapraccoBo, Kacnmiickoe u Apanbckoe. Tema
MOPsI B POU3BEICHUSIX MUPOBOM XyI0KECTBEHHON KYJIbTYPHI.

34

Boapl okeaHoB U Mopel. XMMHUUYECKUM COCTaB MOPCKOW M OKECaHUYECKOU
BoJibl. [Ipomune. Jlen B okeane. ['pennanaus. AHTapkTuaa. JBukKeHne BOA
Muposoro okeana. [IpuiuBel 1 oTiiBel. MOpckue Teuenus. Turel kauMara.

35

Boawr cymu u ux xnaccudukanus. Poguuku. ['eiizepsl. MunepaibHbIe
BOJIbI M MIX KJIacCU(DHUKAIIHS.

[IpoGnema mnpecHoil Boawl. O3epo baiikan. KapcToBble sBI€HUS U
00pa30BaHUE CTAIAKTUTOB U CTAJarMUTOB.

AHOMaJIbHBIE CBOMCTBA BOJIbI M X 3HAYEHUE B IPUPOJIE.




36

AtMmocdepa. Tlorona. Atmocdepa u ee cocraB. BeptukanbHoe cTpoeHHe
atMocepsl: Tpomocdepa, crparochepa, wmeszochepa, Tepmochepa,
sk3ochepa. CocraB Bozmyxa. O30HOBBIE JBIPHI U MAPHUKOBBIN 3PQEKT.
Ilorona u xaumar.

37

AtmocdepHoe naBneHue. Berep. AtmocdepHoe masinenue. Kecconnas u
BBICOTHAs 00Jie3Hb. [IMKIOHBI M aHTUIMKIOHBL. ATMOC(hepHbIe (POHTHI.
Betpa m ux BuabI: MKBajl, cMepd, aHTHIAccaT, maccat, opus, ¢heH, 6opa,
CHUPOKKO, MYCCOHBI, Tal(yHBI, yparadel, cMmepuu, TopHamo. Illkama
bodopra.

38

Bnaxuocte Bo3anyxa. Bnaxsocts Bo3ayxa. llcmxpomerp u rurpomerp.
Touka pocbl. Ob6naka, ux Gopmsl U pazmepsl. Tyman. Ocaku U UX THUIIBL
Panyra.

39

[TpakTudeckas pabora Ne6 «l3yueHue mapamMeTpOB COCTOSIHUS BO31yXa B
KaOuHETE»

Maxkpomup. Hayka 06 okpy:kamwuieii cpene. buocdepa - 25

40

JKu3Hb, CBOMCTBA XKMBOIO M HMX OTHOCUTEIBHOCTh. OCHOBHBIC CBOMCTBa
KUBOTO OpraHM3Ma: €JUHCTBO XMMHUYECKOrO0 COCTaBa, OOMEH BEILECTB,
CaMOBOCITPOM3BE/ICHUE, HACJIEACTBEHHOCTb, U3MEHYHUBOCTh, Pa3BUTHE W
pPOCT, Pa3ApaKUMOCTh, TUCKPETHOCTD U IIETOCTHOCTh, SHEPTO3aBUCUMOCTb.
JKuBble cuCTEMBI Kak  CaMOYNPABISAIONIAECS, CAMOPETYJIHPYIOIIUECS,
CaMOOPTaHU3YIOIIHUECS CUCTEMBI.

41

[Ipoucxoxnenue xu3Hu Ha 3emie. OCHOBHBIE TMIIOTE3bI TPOUCXOXKICHHUS
KU3HM Ha 3emje: KpealMOHW3M, THUIOoTe3a CaMOIPOHU3BOJIBHOTO
3apOKICHUS KU3HU W3 HEXHMBOTO, KOHIIENLHMs OWOTeHe3a, TumoTesa
IIAHCIIEPMMUH.

['unore3a MPOMCXOXKIECHUSI KU3HU MYyTeM OHMOXUMHYECKOW 3BOJIIOIMHU.
JIuckyccusi 0 BO3MOYXKHOCTH CYIIECTBOBAHUSI BHE3EMHBIX [IMBUJIM3ALIAN

42

XHWMHUYECKHUM COCTaB KIJIETKHU.

XHAMHUYECKAsi OpraHu3alusl KJIETKH Ha aTOMHOM — JJIEMEHTHOM YPOBHE.
MakposneMeHTbl. MUKpOdeMeHThI. MONEKYISPHBIN yPOBEHb XUMHUECKON
OopraHu3anvy KieTku. Heopranumdeckne coenvHeHus KieTkH. Boma m ee
poJib. MuHepasbHble coyii. OpraHnYecKHe BEIIECTBA KIETKU

43

ITpaktuueckas pabora Ne 7 «Pacmo3naBanue opraHU4eCKUX COSTUHEHU)

44

YPpOBHU OpraHu3anuu XKu3HU. . KIeTouHblli ypOBEHb OpraHU3alllN KU3HU
Ha 3emuie. TkaHeBbIl ypoBeHb. THUMbl TKaHEW MXUBOTHBIX W PACTCHUM.
Oprannseiil ypoBeHb. OpraHu3MeHHbI yYpoBeHb. [lonmynsanroHHO-BUA0BOM
ypoBeHb. buoreornieHoT4yeckuii  ypoBeHb. buoiieHo3. buocdepHbiit
YPOBEHb.

45

[TpokapuoTsl U dykapuoThl. bakTepuu u ux kinaccudukarus: mo Gopme, mno
TUIY TUTaHUsI, MO0 OTHOLICHWUW K Kuciopody. OCOOEHHOCTU CTPOCHUS
OakTepuil U MX KUZHENEATSIbHOCTH. Posib OakTepuii B IPUPOJE U KU3HU
yenmoBeka. l[manoOaktepum ©W  OCOOEHHOCTH WX  CTPOCHHS U
KU3HENIeATeTbHOCTH. PoJb 1inano6axkTepuii B mpupo/ie.

CtpoeHue KIETKU SYKApHOT.




46

[Ipaktuueckas pabora Ne 8 «M3ydeHue CTpoeHUSI PACTUTEIBHON U
KUBOTHOM KJIICTKN

47

[Ipaktuueckas padora Ne9 «M3yueHne MHKPOCKOIMMYECKOTO CTPOEHUS
KUBOTHBIX TKaHEW»

48

Knerounas teopus. Ilpocremmme. Bupycwl. Kierounas teopus u ee
nonoxkenus. [Ipocreiiimme: >KTyTHKOBbIE, pPECHHYHBIC, aMeOOUTHBIC.
3HaueHHE NMPOCTEHIINX B MPUPOJIE U )KU3HU YesnoBeka. Bupycsl. Ctpoenue
U OCOOEHHOCTH JKU3HEIEATEIBHOCTH BUPYCOB. BupycHble 3a00ieBaHUsA
yenoBeka. BUY u CIIU/. ['pu6sl. Ponb rpuboB B mpupoe U B XO3SHCTBE
YEJIOBEKA.

49

[Ipaktuueckas pab6ora Ne 10. M3ydeHue mnoBeneHUs MPOCTEHIINX TOJ
MUKPOCKOIIOM B 3aBUCHUMOCTH OT XUMHUUYECKOTO COCTaBa BOJHOU CPEJIbI.

50

[Tonsatre OHMOMOTMYECKON HBOMIONMH. J[IUTEIBbHOCTh, HEOOPATUMBII
XapakTep, HaMpaBJICHHOCTh ABoytouMH. (OCHOBHBIE  HaIpaBJICHUA
3BOJIIOLIMM.  buonornueckuit  mporpecc.  buosiormueckuid - perpecc.
AHTPOIIOTEHE3 U €T0 3TAIBI

o1

OBoIIOIIMOHHAs Teopus. [Ipennockuiku co3aaHus dBOJIIOIMOHHON TEOpUU
Y. lapBuHna. Jloruueckasi CTpykTypa gapBuHu3Ma. CUHTETHYECKAsl TEOpUs
sBoJIoIMK. MukposBostonus. BuyioodpazoBanue. Makpo3BOIIOIHS.

52

DOBOJIIOIMOHHAA Teopus. JBUKyIIME CHIbl 3BOJIIOLUU: MYTAIIMOHHBIN
IIPOLECC, IOIMYJISUMOHHBIE BOJIHBL, H30ALUsA. DOpMBI €CTECTBEHHOIO
oTOOpa: CTAOUIU3UPYIOITUH, NBYKYIITUHN, T3Py TUBHBIN.
[IpupoaHO-KIMMAaTHYECKUE 30HBI Poccum. Paznoob6pasue 151
IPUCTIOCOOJICHHOCTh JKUBBIX OPTaHU3MOB K TOW HIJIM WHOW TPHUPOIHO-
KJINMaTUYECKOU 30HE

53

CoBpeMeHHbIE METOJbl TMOJAJIEPKAHUSI YCTOWYMBOCTH OHOTEOIEHO30B U
HMCKYCCTBEHHBIX dKocHuCTeM. [loHaTHE skocucrembl. bruoron. buoneHos.
buoreonenos. Orianuus OuoreoneHo3a ot dKocucreMbl. HecTaOuiabpHbBIE U
CTaOMJIBbHBIE SKOCUCTEMBI. THIIOJOTUSI KUBBIX OPTaHU3MOB AKOCHUCTEMBI:
MPOAYLEHThI, KOHCYMEHTBI, peayleHTbl. ABTOTpo(dbl. ['eTepoTpodbl.
[TonsTre O MUIIEBHIX ILEMAX OuOreoreHo3a. buogornueckuii KpyroBopot
BEILIECTBA B PUPOJIE

54

[Tumesie nienu. . [Tumepas nmens. /[Ba 0CHOBHBIX THIIA TPOPUIECKUX HETICH
— macTOMIIHBIC U JeTpUTHEIC. [TuieBas ceTh. IKOJIOTHICCKHUE MTUPAMHUIBI.

55

[Tpaktuueckas padora Ne 11. «3ydyeHne B3auMOCBs3€il B HCKYCCTBEHHOM
DKOCHCTEME — aKBaPUYME M COCTABJIEHUE LIETIEN TUTAHUS.

56

Oxouorus. [louarue 06 skosoruu. OCHOBHBIE MPOOJIEMBI IKOJIOTHH

57

Oxosiornyeckue ¢haktopbl. OCHOBHBIC MPOOJIEMBI SKOJIOTHH.

58

buocdepa. buocdepa u ee rpanunbl. Konnenmus sBoonuu 6uochepsr B.
N. Bepuanckoro

59

Hoocdepa. Hoocepa. Texnochepa. OcHOBHBIE TOAXOABI B yUYEHHUH O
Oouocdepe: dHEpPreTUUYECKUil, OMOTCOXUMUYECKHH, WH(HOPMAITMOHHBIH,
MPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(HEpHBIH. DKOIOTUYECKUE MPOOIEMbI
YeJI0BEYECTBA




60

TexHocdepa.

61

CGMI/IHap Ha TCMY: «DKOJIOTHUECKHUE HpO6JI€MI>I COBPECMCHHOCTH

62

[TpoOneMbl OTXOJIOB U 3arpsi3HEHUS OKPYKAIOIICH Cpeibl

63

[Ipaktrnueckass padbora Ne 12. M3ydenne ObITOBBIX O0TX0A0B. PazpaboTka
IIPOEKTa pa3AesIbHOro coopa Mycopa.

e

64

B3auMoCBsI3b COCTOSIHYS OKPY’KAIOIIEN Cpebl U 340POBbsI UEIOBEKA

Aduorndyeckue (akTopbl M MNPUCHOCOOJEHHOCTH K HHM SKMBBIX
OpPraHu3MoB. —29 yacoB

65

Ocobennoctn kiumara Poccun. 30Ha apKTUYECKUX NYCThbIHb, TYHIP U
JIECOTYHJIP.

66

[Ipaktuueckas padora Nel3 «M3yueHue mpuCnocOOJIEHHOCTH OPraHU3MOB
K cpeJie OOUTaHuUs»

67

OnekTpoMarHuTHas npupona csera. Ceer. PasBurhe mpencTaBiieHH O
IIPUPOJIE CBETA. DIIEKTPOMArHuTHOE u3iydeHue. /[nuHa BonHbl. Yacrora
kosiebanuii. Illkana »7IEKTpPOMAarHUTHBIX BOJIH. Y-JIy4M, pEHTTEHOBCKOE
U3IIyYeHHE, YIbTPA(PHOJIETOBOE H3Iy4YEHHE, BHAMMOE H3JIyYCHHE,
MH(}paKkpacHOE U3ITYYEHHUE U UX POJIb B IPUPOJIE U KU3HH YEIOBEKA

68

Ontuyeckue cBoiicTBa cBeTa. JIBolicTBeHHas mpupona cBeta. DoToH.
3aKOHBI OTPAXKEHUA W TperomiieHUs] cBeTa. OTHOCUTEIbHBIA MOKA3aTEelb
npesnomiieHusl. @akToppl, BIMAIOIMIME HA MOKAa3aTellb IPEIOMIJICHHUS:
MIPUPOJIA BEIIECTBA, TEMIIEPATYPA, JJIUHA BOJHBI MMAJAOIIETO U3JIYUYCHUS.
PedpaxTomerp. [lucnepcus, mudbpakius u uHTepdepeHIms CBeTa.

69

ITpakTuueckas pabora Nel4 «M3ydeHune BOTHOBBIX CBOMCTB CBETa»

70

CBeT 1 npucnocoOJEHHOCTh K HEMY >KMBBIX OpraHu3MoB. BiusHue cBera
Ha OpraHu3alio JKU3HEHHOr0 IMKJIAa OpPraHu3MOB. BHOpPUTMBI.
®ortocunTe3. Kinaccudukaius pacteHuidl Ha CBETONIOOMBBIE, TEHENOOUBbBIE
U TeHEeBbIHOCAUBBIE. DOTOTpONM3M. 3HAYEHUE CBETA JUIsl OpPUEHTALUU
KUBBIX CYLIECTB B IPOCTPAHCTBE. BUOIFOMUHECIEHIINS U €€ POJIb B )KU3HU
KUBOTHBIX.

71

[Tpaktuueckas pabora Nel5 «3ydyenue nzoOpaxeHusi, 1TaBaeMOro JMH30M»

72

BHyTpeHHs1s 3HEpruss MaKpOCKOIIMYECKOW CUCTEMBI. TepMOIMHAMUKA U €€
MPOTHOCTUYECKOE 3HAUY€HWE. BHYTpEHHsIs SHEpPrus TEPMOIMHAMHYECKOU
cuctrembl.  IlepBoe  Hawamo  TepmoaumHamuku.  Temionepenayva.
TeronpoBogHOCTh. KOHBEKIMS: €CTECTBEHHass MW NPUHYIUTEIbHAS.
TennoBoe U3JydyeHue.

73

TennoBoe paBHOBecue. Temreparypa. Bropoe Hayamo TEpMOIUHAMUKH.
KomunuectBo Temnotsl. TennoemMKoCTs.

TeruioBoe paBHOBecHE. TepMOJIMHAMUYECKHE CUCTEMBI TPEX THIIOB:
W30JIMPOBAHHbBIE, 3aKPBITHIE U OTKPHITHIE.

TemnepaTtypa Kak napaMeTp COCTOSIHUS TEPMOANHAMUYECKON CUCTEMBI.

74

Temnepatrypa W TPHUCIOCOOJIGHHOCTh K HEW JKHUBBIX OPraHU3MOB.
Tepmoperynsuus B KUBOM mpupoje. TermnmonpoayKuuss U TEmIo0Taaya.
MexaHn3Mbl TEPMOPETYJISILIMU KUBOTHBIX U pacTeHuil. TemnepaTtypa Tena
yesioBeka M ee ¢usnosoruyeckas poib. Kmaccudukaims >KMBOTHBIX MO




TEMIIEPATypPHOMY pPEXHMY Ha TOMOWOTEPMHbIC, MOWKHIOTEPMHBIE U
rereporepmubie. Kiaccudukanus oOpraHu3MoB IO TeMIEpaTypHOMY
UHTEpBaTy oOuTaHus. AKKIuMartu3aius. TeMneparypHblid peKuM.

75

Ctpoenue Mosiekyibl U pusndeckrue cBocTBa Bojbl. CTPOEHHE MOJIEKYIIbI
BozAbl. Boma kak pactBoputens. Ousnyeckre CBOMCTBA BOJIbI: aHOMaJIbHAs
TeMnepaTypHasi 3aBUCUMOCTh IUIOTHOCTH BOJIbl; BHICOKO€ MOBEPXHOCTHOE
HaTSDKEHUE BOJIBI,

76

AHOMAaJIbHO BBICOKHME 3HAYEHUS TEMIEPATyp KUIIECHUS U TIJIaBJICHUS BO/JIbI;
BBICOKOE 3HAYCHHE TETUIOEMKOCTH BOJBI. 3HAYCHHE (DU3UIECKUX CBOWCTB
BOJIbI JJIsI IPUPOJIBI.

[Tpaktuueckas pabora Nel6 «3mepeHue ynenbHON TEIOEMKOCTH BOJIbD)

77

DIIEKTPOJIUTAYECKAS JUCCOLIUALIHS

OcCHOBHBIE MOJOKEHUS TEOPUU IIEKTPOTUTHUYECKOM nuccormaruu (TIT).
DNEKTPOJIUTHI U HEAMEKTPOIuThl. Kiaccudukaius HOHOB 1O pa3IuYHbIM
OCHOBAHUSIM.

78

MexaHu3Mbl AUCCOIMAIIUU DJIEKTPOIUTOB C PAa3HBIM THUIIOM XUMHUYECKOM
cBsi3u. CTEneHb IEKTPOTUTUYECKON TUCCOLUAIIIH.

79

Counm, KUCI0THI M OCHOBaHMs B cBeTe TO/I.

80

PactBopumocTh. PH kak mokaszarens cpejipl pacTBopa. PacTBOpUMOCTh U ee
KOJIMYECTBEHHAs! XapaKTEepPUCTUKA — KO3 dULMeHT pacTBopuMocTU. Bona
KaK aM(pOJIHT.

81

Maccoas J0JII paCTBOPCHHOI'O BCIICCTBA B paCTBOPC.

82

ITonsatne pH pactBopa. 3nauenue pH B npupone. 3Hauenuss pH
(U3MO0JIOTHYECKHUX KUJKOCTEH YeJIOBEKa B HOPME.

83

XUMHUYECKHE CBOWMCTBA BOILI B3amMmopaeicTBue BOALI C MeETaJIaMU.
B3aumopeiictBue Boawl ¢ okcnaamu. [ uaparanmsi.

84

B3aumopeiictBue BoabI ¢ cossiMu. [ 'naponus. Paznoxenne Boabl. [lonsitue
00 371eKTpoau3e u GOTOJH3E.

85

[Tpaktuueckas padora Ne 17 «3ydenue xecTKOM BOJBI U YCTPAHCHHE €€
KECTKOCTH

86

Bona — abuoTtnueckuit ¢hakTop B )KH3HU PACTCHUM.

Ponwr Bogel B Omocdepe: KOMbIOETh KU3HH, Cpela OOWTaHUS, YJaCTHUK
OMOXUMHUYECKUX IPOIECCOB, YYAaCTHUK CO3JaHUS  OHWOTEOIICHO30B,
PETYJIATOp KIIMMAaTa Ha TUTaHETe.

87

ITpakTuyeckas padora Nel8 «MccnemoBanue cpebl pacTBOpa CoJei U CoKa
pAaCTEHUI

88

[unponu3 opraHuYecKrx BEIECTB B KUBBIX opranu3Max. Kinaccuduxarus
pacTeHUN TO OTHOIICHHWIO K KOJUYECTBY BOJIbI B OKpPYXAIOIIEH Cpele:
ruaaToGuThl, TUAPOPUTHI, TUTPOPUTHI, ME30(DUTHI, KCEPOPHUTHI.

89

Kondepennus nmo teme «Boma — abuotnueckuii GakTop B )KU3HU KUBBIX
OpPraHU3MOBY»

90

Conu kak abuotuyeckuit hakTop
Comu. Knaccudukanus coneit. Hanbomnee pacrpocTpaHeHHbBIE KACIIBIE COJIH,
ux npumeHeHne. JKecTtkocTh Boabl. Colu Kak MHUHEPaIo0Opasyromiue




BemectBa. Conu — abuotnyeckuid pakrop. [IprcnocobneHHOCTh pacTeHui
U KUBOTHBIX K pa3JIMYHOMY COJIEBOMY peXUMY. BinsiHue coyiv Ha opranusm
YeJIOBEKa.

91

ITouBa kak abuotuueckuit HaxkTop

[TonsiTre 0 mouBe u knaccudukanus mous. [Iporecc mouyBooOpa3oBaHusI.
3HadeHHE MMOYBHI B IPHUPOJAC M JKU3HU YEIIOBEKA: Cpe/la OOMTAHMS KUBBIX
OpraHWU3MOB;, JKOHOMHYECKOE 3HA4YCHHWE, OOJaJaeT IUIOJAOPOIUEM,
OKa3bIBa€T CYIIECTBEHHOE BIWSHUE HA COCTaB W CBOWCTBAa BCeH
ruapochepsl 3eMITH, SIBISETCS TJIABHBIM PETYISITOPOM COCTaBa aTMOCHhEphI
3eMiI, BAXKHEHIITNM KOMIIOHEHT OMOTeOIeHO3a.

92

ITpaktuueckas padorta Nel19 «M3ydyenue cocraBa moYBbI»

93

buotnueckue (I)aKTOpBI. buotuueckue B3aMMOOTHOIICHU MCIKIAY
OopraHudmMaMu: KOHKYpPCHIOUSA, XHUIIHHUYCCTBO, CI/IM6I/IOB, IIapa3uTHU3M.
HpI/IMepBI OMOTHYECKUX B3aMMOOTHOIIICHUH B IIPpUPOJIC.

IIpocTpancTBO U Bpemsi — 8 yacoB

94

Ilonatus mnpoctpanctBa u BpemeHu. lIpoctpaHcTBO M Bpems B
KJlacCHYeckoi  MexaHuke HproToHa. AOCONIOTHOE  MPOCTPAHCTBO.
OnHOPOIHOCTH MPOCTpaHCTBA. M30TPOMMHOCTHh MPOCTPAHCTBA.

95

NuepuuanbHas cucrema oOTcdyeTa W TEpBbIM  3akoH  HbroToHa.
[IpeoOpazoBanuss ['amuies W NOPHHIUI  OTHOCHTENbHOCTH [ ammies.
AGCOIIIOTHOE BpeMsl.

96

Cneunanbnas teopusi otHocutenbHoctu (CTO). JIBa moctynara CTO u
OCHOBHBIC  CIIEJICTBUS, BBbITeKawomme u3 HuX. OOmas Teopus
otHocuTenbHOCTH (OTO).

97

B3aumocBs3b Maccel U OHCPIUH.

98

Bbuopurmbl. Tumnbl OHOPUTMOB: (PU3HOJOTUYECKHE M IKOJOTUYECKHE.
[Ipumepsl pa3iIMyHBIX TUIIOB OWOPUTMOB Y PACTEHUHM U KUBOTHBIX.
doToneproan3M. buoputMsl yenoseka. J[MCHHXpOHU3M.

99

Cnoco0b1 mepenauyu nuagopmannu B :kuBoil nmpupoxe. [lepsas u Bropas
curHaJibHble cucTteMbl. OOMeH HH(pOpMalMe Ha pa3IUYHBIX YPOBHSIX
opraHu3aiuy Xu3Hu. Peakinn MmatpudyHoro cuutesa. @aronurtos. Pediexc.
DTOJIOTHSL.

101

Nudopmarus u yenoBek. Bo3HMKHOBEHHE U pa3BUTHE HOCHUTENEH
uH(popMaIMK C JPEBHEHIIMX BPEMEH [0 HAUIEro BPEMEHH. DBOJIIOIUS
COBPEMEHHBIX MH(OPMAIIMOHHBIX PECYPCOB.

102

[TpuHIMIIBI paIMOCBA3U

11 kiaacc.

Tema ypoka

[KOJ'II/I'{QCTBO
MacoB

IToBTOpEeHue - 6 yacon

MHoroo6pasue ecTeCTBEHHOI0 MUpa: MEraMup, MaKpoOMHUP, MUKPOMUD




buocdepa.

ypOBHI/I OpraHnmni3alvy )XHU3HHU Ha 3emie

OCHOBHBIC OJIOKECHHUS CUHTETUYCCKOM TCOPHUHN 3BOJIIOITNHN

OneMeHTHI TCPMOAVMHAMUKHA

OO WIN

OneMeHTHI TCOPHUHU OTHOCHUTCIIBHOCTHU

A

Muxkpomup. Atom. BemiecrBa - 34 yaca

\l

OCHOBHBIC CBCACHUA O CTPOCHHUH aTOMaA.

e

(0]

SHCKTPOHHa}I 00o0m0ouka. M30ToIEL. COBpCMCHHOC OIIPCACIICHUC ITOHATHA
«XHUMHYECKHUI SJIEMEHTY.

e

[IpoTOHHO-HEUTPOHHASA TEOPUS CTPOECHUS aTOMHOTO sapa /. iBanenko u B.
I'eitzenOepra.

10

I[BI/I)KCHI/IC 3aPSAKCHHBIX YaCTHIl B MAIrHUTHOM I10JIC

11

[Ipaktuueckas padora Nel «3ydenue oTorpaduii TpeKOB 3apsSKEHHBIX
YaCTHUID)

12

Otkpsitue .M. MenneneeBsim [lepuoandeckoro 3akoHa

IIpenrocbulku  OTKPBITUSA IEPUOJNYECKOr0o 3akoHa. IlepBble IOIBITKH
KJIaCCU(PUKAMU XUMUYECKUX 3JeMEHTOB. [leproauuHOCTh B M3MEHEHUH
CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U UX coeqnHEeHUN. [leproanueckuil 3akoH
B ¢opmynupoBke . . MenneneeBa. CoBpeMeHHbIE NPEICTaBICHUS O
[IPUYMHAX IEPUOJINYECKOr0 U3MEHEHUS CBOMCTB XUMUYECKUX DJIEMEHTOB U
ux coeauHeHuii. CoBpemenHas gopmynupoBka [lepuonnueckoro 3akoHa.
[Tepnoanyeckas cucreMa xumuueckux 3neMeHToB Jl. M. MenneneeBa kak
rpaguueckoe  OTOOpakeHue Imepuoauyeckoro 3akoHa. CrpykTypa
nepuoinyeckor Tadbauupl. [leproasl U rpynmsl.

13

3nauenue [lepuonnueckoro 3akoHa u llepuoanueckon CUCTEMBI
xumudeckux 3meMenToB JI.M.Menneneesa mist popmupoBanuss EHKM
[IporHocTrueckass cwia ¢ 3HAYEHHE MEPUOJUYECKOrO 3aKOHA U
MEepUOJIMUYECKOM  cucTeMbl. 3HadyeHue Ilepuoguueckoro 3akoHa W
[lepnoanueckor cucteMbl XUMHYECKUX d1eMeHTOB [l. 1. MenneneeBa miist
pa3BUTHS HAYKW U MIOHUMAHUS XUMHUYECKON KapTUHBI MUpA.

14

3nauenue Ilepuommueckoro 3akoHa U Ilepuognmveckold CHCTEMBI
xumuyeckux 3nmeMenToB J.M.Menneneesa st popmupoBanuss EHKM

15

braropoanbie raspl

16

BemecrBa u ux kiaaccupuxanms. [IpocTeie (METAIIBI U HEMETAIUIBI) U
CJIO’KHBIE BellecTBa (OKCHJIbI, KUCIOTHI, OCHOBAHUs, COJIM). AJIOTpONuUs
KaKk MpUYMHAa MHOrooOpa3usi MpocThIX BemiecTB. Heopranmdeckue u
OPraHUYeCKUe COCIUHECHUS.

17

BemecTrBa u ux kiaaccupukanus. [Ipocteie (MeTaUIBI U HEMETAIUIBI) U
CJI0’KHBIE BeIIecTBa (OKCHUJbI, KUCIOTHI, OCHOBAHUS, COJM). AJIJIOTPONHUS
KaKk TpUYMHA MHOT000pa3us IMPOCThIX BemecTB. HeopraHmdeckue u
OpraHUYeCKUe COSTUHCHMUS.

18

Buabl XuMH4YeCKHX CBSI3ell U THIbI KPUCTANIHYIECCKUX PEIICTOK.
HMoHHas xumu4deckas CBsI3b




Katuonsl u aHmonnl. Cxema 06pa303aHn;I HOHHOM CBs3U. HMoHHEBIE
KPpUCTAJTNIMYCCKHUC PCHICTKH. XJIOpI/I,ZI HaTpuig — TUIHAYHBIN MpcacTaBUTCIIb
COCI[I/IHCHI/Iﬁ C HOHHBIM THUIIOM CBA3H.

19 KoBasieHTHas xuMuyeckas CBs3b 1
KoBasieHTHas CBSI3b KakK CBsI3b, BOZHUKAIOINIAS 32 CYET 00pa30BaHUsI OOIINX
AIIEKTPOHHBIX TIap. ATOMHBIC i MOJICKYJISIPHBIC KPUCTAJUIMYECKHUE PEIICTKH.

20 KoBanenTHas xumudeckast CBs3b 1

21 MeTaibl ¥ CrIaBbl 1

22 Meraminueckass XMMAYECKasl CBSI3b 1
Meramnueckass XUMUYECKas CBA3b U METALNTMYECKUE KPUCTAILTMYECKUE
PEIIETKH.

23 MonekynsipHO — KHHETHUYECKask TEOpUs 1

24 ArperatHble COCTOSTHHS BEIIECTBA 1

25 ["a30BBIC 3aKOHBI 1

26 Yraesogopoasl. Teopusi cTpoeHusi opraHnyeckux coequHenuin A. M. 1
Bbyrtaeposa.

[TpupoaHslii Ta3, €ro COCTaB W HANPABJICHUS WCIIONB30BAHUS B KauyeCTBE
TOTUIMBA U XUMHUYECKOTro chiphsi. KoHBepcusi merana. CuHTE3-Ta3 U €ro
UCIIOJIb30BAHUE JIJIS MOJTYYEHUS! CHHTETUYECKOTro OCH3MHA U METaHoJIa.

27 [Tpuponnslii ras. 1
[IpenenbHble U HEPEAEIbHBIEC YTIIEBOIOPObl. KauecTBEHHbIE peakiuy Ha
KpaTHYIO CBsi3b. OCOOEHHOCTH COCTaBa, CTPOCHUSI M CBOMCTB OPTaHHMUECKUX
coenuHeHM. OCHOBHBIE TIOJIOKCHHS TEOPUH XUMHUECKOTO CTPOCHUS
A. bytnepona, ®@. Kekyne, A. Kynepa.

28 ITpakTuueckas pabora No2 «IlomydeHue, coOupaHue W pacrno3HABaHUE 1
ra3oBy

29 XKunkue semecrBa. Hegth 1
Hedtp, ee cocraB, (¢usmyeckue CBOICTBA U  MPOUCXOXKICHHE.
DKOJIOTUUECKHE TTOCIEICTBUS pa3inBa HEPTU U CIIOCOOBI OOPHOBI C HUMHU.
[TonytHeiii HedTsAHOM ra3, ero cocras. lIporecchl nepepaboTku HedTH:
pektudukanus u KpekuHr. I[IpogykTel mnepepaboTk HEPTH U UX
MCIIOJIH30BaHNE.

30 TBepaoe coCTOsIHUE BEIECTRA. 1

31 Kunkue KpucTasl 1

32 Kinaccudukanusi HeopraHuueCKux BEIIECTB U €€ OTHOCUTEIBHOCTh 1

33 Knaccudukanus opraHnueckux coeTMHCHHM 1

34 Knaccudukanus opraHndeckux CoeTMHCHHIM 1

35 [Tomumepbl.  OCHOBHBIE  MOHATHS ~ XWUMHH  BBICOKOMOJIEKYJIIPHBIX 1
COCIMHECHUI: MOHOMEp, TIOJMMEp, DJJIEMEHTAPHOE 3BEHO, CTEIMeHb
nosmMepusanui.  CrocoObl  TONYYCHHS  TIOJMMEPOB:  PEAKIUHU
TIOJIMMEPHU3AINH ¥ TTOJTMKOHACHCAITUN

36 [Tonmumepsl. buononumepsl U uUx OWoJOrMYeckas poib. IlmacTmacchl. 1

TCpMOHHaCTLI " pCaKTOIIIACThI. HpCI[CTaBI/ITeJII/I IJIaCTMAacC U 00J1aCTH UX
ITPUMCHCHUSI. BonokHna. HpI/IpO,IIHble )41 XHUMHYCCKHUC BOJIOKHA.




[IpeacTaBuTenn BOJOKOH M 00JIacTU MX MNpuMeHeHus. Heopranuueckue
MOJIMMEPHI KaK BEIIeCTBA aTOMHOM CTPYKTYPHI.

37

CMGCI/I, nx cocrtaB. IloHstHe 0 cMecu Kak CHCTCMC, COCTO}IHIGI‘/II nu3
Pa3jINYHbIX  XUMHYCCKUX BCIICCTB. KJ'IaCCPI(bHKaHI/ISI cMmecen 10
BHU3YyaJIbHBIM IIPpU3HAKAM H I10 arp€raTHOMY COCTOSIHHUIO. CocraB cMmeceil:
MaccoBas u 00beMHast J0JIHN KOMIIOHCHTA CMCCH.

38

Cwmecu u criocoObl pazaesnenusi. CnocoObl pa3/ieIeHus CMECEH.

39

JlucnepcHbIe CHCTEMBI

[TonsiTre o nucnepcHoit cucreme. Kimaccndukanust IucnepCcHbIX CUCTEM 10
pasMepaM JIUCIIEPCHOM (pa3bl U arperaTHOMY COCTOSTHUIO JTMCIIEPCUOHHOU
cpenbl U AucnepcHOl (ha3bl. 3HAUEHHE UCIEPCHBIX CHUCTEM B MPUPOJE,
IPOMBILIEHHOCTH M TIOBCEIHEBHOM >KM3HM 4YeioBeka. I'pybonucnepcHble
cUCTeMbl M UX Kiaccupukauus. [IpuMeHeHne 3TUX CUCTEM B TEXHUKE U
ObiTy. ToHKOAMCIIEpCHBIE CUCTEMBI, UX Kiaccuukauusa. Koarymsous.
Cunepesuc. duszmueckue CBONCTBa raz000pa3HbIX (MpomnaH-OyTaHOBas
CMECh B 3aXKUTaJIKe), KUAKUX (OCH3MH) U TBEepJbIX (mapaduH) alKaHOB:
arperaTHoe COCTOSIHWE, pacTBOPUMOCTh B Boje. [opeHme mpomaH-
OyTaHOBOM cMmecH (3axkuraika). OTHOILIEHNE TPeebHbBIX U HEMPEIeTbHbIX
VIIEBOJOPOAOB K pacTBOpY IMEepMaHTaHaTa Kaius W OpOMHOW BOJE.
O6pazoBanue HE()TIHOM TJIEHKU HA TOBEPXHOCTH BOJIbI

40

JlucnepcHbIE CHCTEMBI

OOHapyxeHue HENpeeIbHbIX COSAUHEHUN B KUIAKUX HEPTEMpPOmyKTax.
[Tonyuenwne mmactuueckoit ceprl. [lomydenue 6emoro docdopa. [Tonyuenue
JTUCTHWIUTMPOBAaHHOM BOJbI. OOpasipl pa3IWYHBIX JTUCIEPCHBIX CHUCTEM:
AMYJIbCUU, CYCIIEH3UHU, a3P030JH, Tenu U 30iu. [lomydeHnne KoJIouaHoro
pactBopa u3 xsopuaa xeinesza (III). Koarynsuust nmoaydyeHHOro pactBopa.
Oddexr Tunnans.

XuMmuyeckue peakuuu — 12 yacos

41

XUMHYECKHUE PEAKIUU
XVWMHYECKHE pPEaKUMd WM XUMHUYECKHE SIBJICHUS, HUX OTJIMYUA OT
(U3HUECKUX SABJICHUI.

42

Knaccudukanum XuMU4ecKux peaxiuit

Peakiuu 0Ge3 wW3MEHEHUS COCTaBa BEIIECTB: AJUIOTPONMM3AIMU U
n3oMepusanuu. Peakiuu, uaymme ¢ W3MEHEHHEM 4YHCIa W COCTaBa
BEIIECTB: COCAMHECHUS, PA3JIOKEHUS, 3aMEIIICHUS, OOMEHa.

Peaxruu, mpoTekaromue ¢ BbIISIEHUEM WM MOTJIONICHUEM TeTUIOTHI: IK30-
U JHIOoTepMHuYeckue. [[pyrue mnpusHaku KiacCU(DUKAIUU XUMHUYECKHX
peakiuii Ha mpuMepe cuHTe3a okcuaa cepbl (VI): u3MeHeHue creneHei
OKHCJIEHUS  DJIEMEHTOB, OOpa3yloIIMX  BEIIECTBA, HCIOJIb30BaHUE
KaTajnM3aTopa, arperaTHOe COCTOSIHUE BEIIECTB, HAITPaBJICHUE MPOIECCOB.

43

CKOpOoCTh XUMUYECKON PEAKIIUN
[ToHsiTHE O CKOPOCTH XUMHUYECKON peakuu. [ OMOreHHbIE U TeTEpPOreHHbIE
peakuuu.

44

CKOpOCTh XUMHYECKOM pEaKIHH




3aBUCUMOCTbH CKOPOCTH XMUMHUUYECKOU PEAKIIMHU OT MPUPO/Ibl pearupyrommx
BEIIECTB, UX KOHIICHTPALUU. 3aBUCUMOCTh CKOPOCTH PEaKlUu OT
temriepatypsl. [IpaBuno Baut-I'odda. 3aBucuMOCTh CKOPOCTH pEaAKIIH OT
TUIOMIAAM CONTPUKOCHOBEHUS BEIIECTB U HAJTMYMSI KaTaIn3aTopa.

45 O06paTUMOCTh XUMUYECKUX PEaKIUi 1

46 ITpaktrueckas padota Ne3 «M3ydyeHne XUMUYECKUX PEAKIIUI 1

47 OxkucnauTenpbHO — BoccTaHOBUTENbHBIE peakiuu (OBP). 1
CrerneHb OKHCIICHUSA U €€ ompenesienne o popmyie coenuaenus. [lonstue
00 OBP. OkucauTesb 1 BOCCTAHOBHUTEIh, OKUCJIICHHE M BOCCTAHOBJICHUE.

48 DIIEKTPOIIN3 1
DNEeKTpoJIU3 PACIUIaBOB U PACTBOPOB Ha MNpPUMEpPE XJIOPHUAA HATPUSL.
DJIEKTPOJIUTUYECKOE MOTydeHUE antoMHUHUS. lIpakThueckoe mprUMEHEHHE
ANeKTponn3a. ['anbBaHOIIACTHKA U TAIbBAHOCTETHS.

49 XUMHUYECKUE UCTOUYHUKHU TOKA 1
["anibBaHMYECKUE 3JEMEHTHI Ha mpuMepe 3nemMeHTa Janumsnsa—>Akoou, ux
YCTPOMCTBO U MPUHLMI JAEUCTBUS. YCTpPOWCTBO OaTapeiiku Ha IpHUMEpE
CYXOTO HIEJIOYHOTO 3JIE€MEHTA.

50 3aK0HBI DIICKTPOIIH3a 1

51 XHUMUYECKHE MCTOYHUKHU TOKA. YCTPOMCTBO CBUHIOBOTO aKKyMYJIATOPA. 1
["asnibBaHM3a1IMsI U AIEKTPOdopeEs.

52 [Ipaktuueckas pabora Ne4 «COopka TralbBAaHUYECKOTO DdJIEMEHTa U
UCIIBITAHUE €T0 JICUCTBUS
3nopoBbe — 20 yacocB

53 CucreMaTnyeckoe  TIOJIOKEHHE  YEJIOBEKa B MHUPE  KUBOTHBIX 1
buonoruueckass kinaccudukanus dyenoBeka. l[IpsMoxoxaeHue u - €ro
BJIMSIHUE HA CKEJIET YesloBeKa. Pyka — opraH v mpoayKT Tpy/Ja.

54 CucreMaTuueckoe TMOJIOKEHHUE YEJOBEKa B MHUpPE KUBOTHBIX Pa3Buthe 1
yepena M TOJOBHOrO Mo3ra uyenoBeka. [lepBas um BTOpasi CUTHaJIbHBIE
cucTteMmbl. broconnanbHas mpupoJia YeaoBeKa

55 I'enetnka yenoBeka OCHOBHBIC MNOHSTHS T€HETHUKH: HACJIEIACTBEHHOCTD, 1
U3MEHUYUBOCTh, T€H, XPOMOCOMBI, MyTallid, T€HOM, T'€HOTHUII, (DEHOTHII,
JOMUHHUPYIOLINE U PELIECCUBHBIE TPU3HAKHU.

56 Metonbsl W3ydyeHUs TEHETHMKA uYesioBeka [e€HOM 4YeloBeKa W €ro 1
pacmiudpoBka. [IpakTuyeckoe 3Hau€HHE H3Y4YEHHUsS TE€HOMa YeJIOBEKa.
Metoabl U3ydeHus: TeHeTUKH YEJIOBEKa: TeHEAIOTHYECKUM, OJTM3HEIIOBbIN,
uToreHeTuueckuii. [ enernueckue 3a00JIEBaHUS YeI0BEKA

57 O®uzuka dvemoBeka. CKeNeT C TOUYKH 3pEHHS (U3HUECKOTO TOHATUS O 1
peruare. KpoBooOparieHue B CBET€ THIIPOJUHAMHKH: TYJIbC, KPOBSHOE
JIABJICHHE.

58 ®uzuka yenoBeka Juddysus kak ocHOBa (OPMHUPOBAHUS TEPBHUYHON U 1

BTOpH‘-IHOfI MOYHM B IIOYKAX, a TaAKXC ra3ooOMeHa B TKaHSIX U JIETKHX.
TCpMOpCFy.TIHHI/I}I C INIOMOIBKO KOXH MIYTEM  TCINIOIIPOBOAHOCTH,
KOHBCKIMH, HW3JIY4YCHHUSA W HCIAPCHHUA BOJIDI. 9H€KTpOI[I/IHaMI/ILICCKa$I




Impupoda mnepcaadru HCPBHBIX HMITYJIbCOB. OnTtuyeckas cucTeMa 3pcHUs.
AKYCTI/IIIGCKaH CUCTCMaA CJIyXa U FOHOCOO6p330BaHI/Ie

59

XyUMHs YenoBeKa XHMHMYECKHH COCTaB TeEjda 4YEIOBEKA: JJEMEHTHI H
BCIICCTBA, UX KJIaCCI/I(bI/IKaHI/I}I M 3HAYCHUC.

60

Xumusa dvenoBeka. Boma, ee ynkumu. Boanbiii OamaHc B opraHuszme
YyeoBeka. MuHepanbHBIC BEHIECTBA M WX POJIb B JKU3HEACATEIHHOCTU
OpraHu3Ma 4eJioBeKa. 3a0o0JeBaHMsl, CBSI3aHHBIE C HEAOCTATKOM WU
M30BITKOM HEKOTOPHIX XUMHUYECKHUX DJICMEHTOB B OPTaHU3ME YeJIOBEKa

61

Butamunbl Mctopust OTKpbITHS BUTAMUHOB. BUTaMUHBI Kak OMOJIOTHYECKH
aKTUBHBIC BellecTBa. bone3Hu, BbI3BaHHBIE HEIOCTATKOM WM HU30BITKOM
BUTAMHMHOB:  aBUTAMUHO3bl,  THIOBUTAMUHO3bI,  TUIIEPBUTAMHUHO3bBI
CyTouHast TOTpeOHOCTh YEJIOBEKA B BUTAMUHAX M UX OCHOBHBIC (DYHKIIUU.
Knaccudukanuys BUTAMHUHOB.

BonopactBopumbie ~ BuTamMuHBI ~ Ha ~ npumepe  ButamumHa — C.
JKupopacTtBoprmbie BUTAMUHBI Ha TIPUMEPE BUTAaMUHA A.

62

l'opmonsr  HepBHas u  rymopalibHass  peryisiqud  MPOLIECCOB
KU3HEAEATEIBHOCTU OpraHu3Ma. ['opMOHBI Kak IIPOIYKTBHI,
BbIpa0aThIBa€MBbIE KeJlIe3aMU BHYTPEHHEU CEKPELH.

Knaccudukanys ropMOHOB M0 KeJi€3aM, KOTOPbIE UX MPOAYLUUPYIOT, U 1O
xuMu4deckon mpupone. CBoncrBa TOpMOHOB. MHCynMH Kak TOpMOH
0enKoBOI MpupoAbl. AIpEeHATUH KaK TOPMOH aMHUHOKHUCIIOTHOM MPUPOABI.
CrepouHble TOPMOHBI Ha HpUMEpE MOJIOBbIX. l'mnep- W runoyHKIus
YK€JIe3 BHYTPEHHEU CEKPELUU.

63

JlexapctBa KpaTkue cBeleHUs 0 3ap0OXKJI€HUU U pa3BUTHH (HapMaKoJIOTHH.
Knaccudukanus neKapCTBEHHBIX CPEACTB IO arperaTHOMYy COCTOSHHIO:
KUJKHE, TBEpPIBIE, MSATKHE. AJKanoupl. BakuuHsl.
XuMHOTEpaneBTUYeCKue mnpenaparsl. AHTHOMOTHKU. HapkoTuueckue
npenapatel. Hapkomanus u ee mnocnenctBus. ONTUMalIbHBIA PEXKUM
IIPUMEHEHUS JIEKAPCTBEHHBIX MPENAPATOB.

64

3nopoBblid  00pa3 ku3HU Du3NUEeCKUEe 370pOBbE U €ro KpUTEPUH.
[Icuxnueckoe 310pOBbE U €r0 KpUTepuu. HpaBCTBEHHOE 340POBBE U €TI0
KpuTepud. TpH OCHOBHBIE COCTaBIISIOIIME 3J0POBOTO 0O0pa3a KHU3HU:
peXUM JHS, MpaBWIbHOE MHUTAaHUE, (U3NYECKash aKTUBHOCTb U 3aHATHE
crioptoM. DakTOpbl, BIUSAIONIME HAa 300POBBE YEJIOBEKA: OKpYKarolas
cpena, nmpoduiIakTHUecKas BaKIMHALMSA, CTPECChl, BPEAHbBIC MPHUBBIYKU.
Ankorosusm u ero nocienctsusi. HapkomaHus 1 ee nocaecTBUs.

65

dusnka Ha CIIyK0e 3T0pOBbS YEITOBEKA

66

COBpeMeHHBIe MCOANIMHCKHUEC TCXHOJIOTHN

67

Nudeknmonnsie 3a001eBaHUs U UX NMPODUITAKTHKA

68

HayKa O MMPAaBUJIbHOM ITMTAHHUH

69

[TpakTiueckas padota Ne 5 «VccnenqoBanue npornopuruoHaIbHOCTH
COOCTBEHHOTO pallioHa MUTaHMsI, TPOBEPKa COOTBETCTBHUS MACChI TENa
BO3PACTHOU HOPMEY.

e




70

[Ipaktuueckas padota Ne 6 «MuTepnpeTalus pe3yabTaToB 001IEro
aHaJn3a KPOBU U MOUNY.

71 ITpaktuueckas padota Ne 7 «OnieHka HHAMBUAYAIBLHOTO YPOBHSI 3I0POBbSI.

72 [Tpaktruueckas pabora Ne 8 «OrieHka OMOJIOTHYECKOTO BO3PACTa
CoBpeMeHHOE eCTeCTBO3HAHME HA CJY:k0e YejioBeKa — 23 yaca

73 DJeMeHTapHBbI JIU dJeMeHTapHble YacTullpl. [loHATHE O PU3MKe BBICOKHX
SHepruil. JIMHENHBI YCKOPHUTENb JJIEMEHTAPHBIX YAaCTHIL, aJIpPOHHBIN
KoJutapnep.  Jlenmenume  arOMHOro  sfiapa:  NPOTOHBI,  HEWUTPOHBL.
OyH/IaMEHTAJIbHbIE YaCTUIIbI: JIENTOHB W KBapku. POTOHBI. B030HBLI
AHTHUYACTUIIBI.

74 Kiaccuduxanus sieMeHTapHbIX YaCTHIL

75 bosbmon aapoHHBIM KoOJU1auaep. MOHTaxX #  ycTaHOBKa boiblioro
aIpOHHOTO KoJanaepa. [ [puniun neiicteus komnanaepa. [Ipoucxoxnenue
Maccel. bo3on Xurrca. [Ipoucxoxnenue Beenenno. AHTUMUD.

76 DHepreTuka, CiocoObl MOIYYEHUS FNEKTPUUIECKOro ToKa. Bubl
3JIEKTPOCTAHLIMM.

77 [Ipaktruueckas padora Ne9 «M3yueHue sBIE€HUS 3J€KTPOMarHUTHON
UHIYKITUN

78 AToMHasi Hepreruka. [loayyeHue 3JEKTPUYECKOrO TOKA C IOMOIIBIO
aNeKTporeHeparopa. TpaAWLMOHHAs DSHEPreTMKa W HETPaJUIHOHHAs
sHepreTrka. OCHOBHBIE TOHATUSL AaTOMHOM SHEPTETUKHU. PallOaKTUBHOCTS.

79 SnepHble peakuuu. ATOMHas CTaHIMS W npuHUUI ee pabdotel. ADC Ha
OBICTPBIX HEUTPOHAX. PalnON30TONHBIE TEPMOIIEKTPUUECKUE TEHEPATOPHI
(PUTOT'm), mpuHuun wux paeuctBus. OOnacTM NPUMEHEHUsS aTOMHOMU
sHepreTuku. [lepcrneKkTHBbl MCMOJIb30BAaHUS ATOMHOW IHEPreTUKH MOCIe
KkpynHeumeit aBapun Ha ADC. DHeprocOepexeHue

80 [IponoBonbcTBEeHHAs Tpobema. ['eorpadus ronoaa v €ro NPUYUHBI.

81 OcHOBHBIEC HAMPABIICHUS B PEIICHUU TIPOJOBOJIBCTBEHHON MTPOOIIEMBI:

— HCIOJIb30BAHNE XUMUYECKHX BELIECTB;

— CO3/1aHHE€ UCKYCCTBEHHBIX NPOAYKTOB MUTAHUS;

— METO/IbI CO37]aHMs1 BBICOKOIIPOU3BOIUTEIBHBIX COPTOB PACTEHUI U TOPOA
KUBOTHBIX.

82 OcHoBbI OnoTexHOOTUU. [ToHSATHE OMOTEXHOIOTUN KaK
IPOU3BOAUTENLHOMN CHIIBI OOLIECTBA, UCIOJIB3YIOIIEH KUBbIE OPraHU3MbI U
OMOJIOTUYECKHE MPOIIECCHI B MPOU3BOACTBE. Tpu ATana CTaHOBIICHUS U
pa3BUTHsSI OMOTEXHOJOTUU: PAHHSIs, HOBas U HOBEHIIasl.

83 I'ennass wmxeHepus. | eHHOMOAM(PHUITMPOBAHHBIE OPTaHU3MBI u

TpaHCTeHHbIE TPOAYKTH. Knerounas wumkenepus. KioHupoBaHue.
OMOpHOHAIbHBIE W CTBOJIOBBIE KJIETKU. buonormueckas WHXKEHEPHUS Kak
METO/I MCIOJIb30BAaHUSI MUKPOOPTAaHU3MOB B Ka4eCTBE OMOPEAKTOPOB IS
MOJIyYCHUS] MPOMBINIICHHON mpoaykiuu. (OCHOBHBIE  HampaBleHUS
UCIIONIh30BaHUsI  (PEPMEHTATUBHBIX MPOIECCOB. MIMMOOMIM30BaHHBIC
(hepMEHTHI.




84

Jlec u snecoBoacTBO. Jlec kak duToneHO3. BrakHbI TpPONMMYECKUN Jiec.
Jleca ymepeHHoro nosica. 3HaueHHe Jieca B Onocdepe v KU3HHU YeI0OBEKa.
JlecHbie moXkaphl, MPUYMHBI UX BOSHUKHOBEHMSI, TYIIIEHHE U TPOPHUIIaKTHKA
noxxkapoB. JIecoBOACTBO Kak OTpacib pAacCTCHUEBOACTBA M  HAYKH.
JleconuTOMHUKMU.

85

Hanouactunpl. Xapakrepuctrka HaHodacTull. [Ipupo/iHbIE HAHOYACTULBI.
Hanowactumipt B kocMoce, armochepe, tumpocdepe, Ouochepe.
HanoyacTuiipl B TEXHUKE M TEXHOJIOTHSX.

KoncrpynpoBanue HanomarepuajioB. OCHOBHBIE CHOCOOBI MOJY4YCHUS
HAHOYACTHII: «CBEPXY BHU3» U «CHHU3Y BBEPX». MOJICKYJISPHBIA CUHTE3 U
camocbopka.  HaHockomnueckoe — BBIpalUBaHUE  KPUCTAUIOB U
MOJIMMEPU3ALTHSL.

86

[Ipumenenue HAHOTEXHOJIOTHM. HanorexHoJjioruun B JKU3HH
coBpeMeHHOro oo0mecTBa. [loHSATHE O HAHOTEXHOJOTHUSX. 3HAYCHUE
HAHOTEXHOJIOTUH B Pa3IMYHBIX OOJIACTSIX HAYKU WM TEXHUKH: DHEPIETHKE,
BJICKTPOHUKE, MEJIUIIMHE, aBUAIMA 1 KOCMOHABTUKE, CEJIbCKOM XO3SIUCTBE,
OXpaHe OKPY>KaloIIeH CpeIbl, ONTUKE. YTIEPOIHbIC HAHOTPYOKH B 001aCTH
VX NIPUMEHCHMUSL.

87

Yyennueckas KoH(pepeHuus: «['Opu30HTHI MPUMEHEHHS] HAHOTEXHOJIOTHID)

88

®du3nka B OBITY

-

89

du3uka Ha ciy:k0e 310pOBbs 4Yea0BeKa. AHTPOIIOMETPHUS: U3MEPEHUE
JUIMHBI W MacChl Tejla, CIHUPOMETPUS M KU3HEHHAs E€MKOCTh JIETKHX.
TennoBble wu3MepeHUsT U TemoTepanus. I3mepeHue apTepHalbHOTO
NaBJicHUs. | MNEpTOHHUS W TUMOTOHUS. YJIBTPa3BYKOBAasl AUArHOCTHKA H
Tepanus. Jnekrporepanus. JlazepHas Tepanus. MarHUTHBIA PE30HAHC U
pentrenoauardoctuka. dmooporpadus. Tomorpadus.

90

Xumusi B OBITY

91

Xumus B OBITY.

-

92

Cunepretuka. IloHsATHE O CHHEPreTHKE W CaMOOPTAaHU3AIMS OTKPBITHIX
cucteM. OOIIMe MPUHIUTIBI CHHEPTEeTUKU. Touka OudypKamuu u aTTpakr.
Ponb cunepreTuku 11st U3y4eHUs MPUPOIHBIX U COIUATBHBIX SIBICHUM.
CTpyKTypUpOBaHHE MATEPUATHLHOTO MUPA U €T0 M3YUYEHUE CTICIIMATIbHBIMU
pasnenamMu GU3UKH.

DopMBI IBUKCHUST MATEPHH.

93

EcTecTBO3HaHME M HCKYCCTBO. 30JI0TOE CEYEHUE M €r0 MCIOJIb30BAHHE B
IIPOU3BENCHUAX ApXUTEKTYPHI, YKUBOIIHCH, CKYJIBIITYDBI.
ITocnenoBarensHOCTh POOHAYYH, €€ TPUMEHEHUE B UCKYCCTBE.

94

PacripocTpaHeHHOCTH IpaBuiia 30JI0TOT0 CEYEHUS U MOCIIEI0BATEIbHOCTH
duboHayuu B )XUBOH Tpupojie. bBuoHMKa u apxuTekTypa.
B3anmMonmpoHNKHOBEHME €CTECTBO3HAHMUS U UCKYCCTBA.

95

[Tpaktuueckas padora Nel( «M3ydeHue 30J10TOTO CEUCHHS Ha Pa3THIHBIX
00BEKTaX»

BkJaa coBpeMeHHBIX YueHbIX B popmupoBanue EHKM - 7 yacoB

96

Bxnan poccuiickux ydensix B hopmupoBanne EHKM (xumus)




97

Bxnan poccuiickux yuensix B opmupoBanue EHKM (6uosorus)

1
98 Bxran poccuiickux yduensix B hopmupopanne EHKM(dusnka) 1
99 CoOBpEeMEHHBIE OTKPBITUSI POCCUMCKUX YUEHBIX 1
100 | CoBpeMeHHbIE OTKPBITHS POCCUNUCKUX YUCHBIX 1
101 | CoBpeMeHHbIE OTKPBITHS POCCUHUCKUX YUCHBIX 1
102 | UToroBslit ypok 1
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