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l. I[Inanupyembie pe3yJbTaTbl OCBOeHHMsI Y4eOHOro mnpeaMera

«EcTecTBO3HAHUE»

Jluunocmuvimu pesynomamamu 00y4eHUss eCmecmeo3HAHUIO SAGSAIOMCIA:

8 YEHHOCMHO-OPUEHMAYUOHHOU cghepe — BOCIIUTAHHUE YyBCTBA TOPJIOCTH 32 POCCHUHCKHE
CCTCCTBCHHBIC HayKI/I,

6 mpy0oeoli cghepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NajbHEHIIel 00pa3oBaTenbHOMI
1 Tpo(hpeCCHOHATIEHON TPACKTOPHUH;

B NO3HABAMENbHOU (KOCHUMUBHOU, UHMENIEKMYAIbHOl) chepe — YMEHHE YNPABIATH
CBOCH MO3HABATEIbHOM JCATCIBHOCTHIO.

Memanpeomemuvimu  pe3yibmamamu  OC80€HUS NPOSPAMMbL  NO  eCMeCcmE03HAHUI0
AGIAIOMCA.

— OBJIaJICHUE YMEHHUSIMA U HaBBIKAMHU PA3IUYHBIX BUIOB MO3HABATENHHOU AESITENbHOCTH,
NPUMCHCHHUS  OCHOBHBIX  METOJOB  TIO3HAHHS  (CHCTEMHO-HH()DOPMAIMOHHBIM  aHAIU3,
MOI[GJIHpOBaHI/IG) JJIA I/I3y‘IeHI/I$I paSJII/I‘-IHI)IX CTOpOH 0pr>1<a101uero CCTCCTBCHHOT' O MI/Ipa,

— OBJIaICHHE OCHOBHBIMU MHTEIIEKTYyaIbHBIMH ONEepalusMu: GopMyIupOBaHUE THUIIOTES,
aHaJu3 ® CHUHTE3, CpaBHEHHE, O00OIIEHHWE, CHUCTeMAaTH3allus, BBISBICHUE IPUYHHHO-
CIICACTBCHHEIX CBS3€H, IOMCK aHAJIOI'OB;

— ¢opMHpOBaHUE YMEHUU TE€HEPUPOBATH UJIEU U OMPEIEIATh CPEICTBA, HEOOXOIUMBIE
JUISL MIX peanu3aliuy;

— (dopMupoBaHHE YMEHUN OINPEAETATh eI U 3a/1a4l JesITeIbHOCTH, a TAaKKe BHIOMPATh
CpPEeICTBAa peaju3allly ATHX LeNed W MNPUMEHSTh Ha IMpakTUKe; (OPMUPOBAHUE YMEHUM
HUCITIOJIB30BAThH paSHI/I‘IHI)Ie UCTOYHUKU IJIdA nonyquml CCTGCTBGHHO-HaquOﬁ HHq)OpMaHHH 158
IMOHUMAaHUS

3aBUCHUMOCTH OT COJIep>kaHusl U GOpPMBI MpeicTaBIeHHON HHGOpMAIUU U LIeJIel aapecara.

IIpeomemuwvimu pe3yromamamu uzy4eHus eCmecmeo3HaHUs .

Buinycknux na 6azosom yposne nayuumces:

- JEMOHCTPUpPOBATh Ha IMpUMEpax pPOJb €CTECTBO3HAHUS B PA3BUTUU YEJIOBEUECKOU
IUBHUJIN3AIIH;

- BBIACIATH HepCOHaHBHBIﬁ BKJIaJd BCIHUKUX yqumx B COBpCMCHHO@ COCTOSHHC
C€CTCCTBCHHBIX HaYK,

- TPAaMOTHO MPUMEHSTh €CTECTBEHHO-HAYUYHYIO TEPMHHOJOTHUIO MPHU OMHCAHUM SIBIECHUU

OKPYKarouero M1upa,



- 000CHOBaHHO IPUMEHATH MPUOOPHI 11 U3MEPEHUS U HAOIIOICHUS, UCIIONIb3YsI ONTMCAHHE
WIA TPEAJIOKEHHBI aJITOPUTM 3KCIEPUMEHTa C IIeJIbI0 TMONy4YeHHs] 3HaHUKW 00 OOBEeKTe
U3YYCHHUS,

- BBIBJISTH XapakTep SIBJICHUN B OKpYyKarolleW cpeie, MOHUMATh CMBICT HAOIIOdaeMbIX
IIPOLIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAY4YHOM 3HAHUM;

- UCTIONIB30BaTh IS OMUCAHMS XapaKTepa MPOTeKaHUs MPOIECCOB (GU3MUECKUE BETUIHHBI
U JICMOHCTPUPOBATH B3aMMOCBS3b MKy HUMU;

- OCYIIECTBJIATH MOJICTMPOBAHUE MPOTEKAHUS HAOII0IaEMBIX MTPOLIECCOB C YYETOM IPAHMII
MPUMEHUMOCTH HUCIIOJIb3YEMbIX MO/IENIEeH;

-  KpPUTHYECKHM OIICHWBAaTh, HMHTEPIPETUPOBATH U  00CYXkJarh  HH(pOpMAILHIO,
coaepxairyrocs B coobmenusix CMU, pecypcax MuTepHeTa, Hay4YHO-TIOMYJISIPHBIX CTaThSIX C
TOUYKH 3PEHUSI €CTeCTBEHHO-HAYYHON KOPPEKTHOCTH; JIeJaTh BBHIBOJIBI Ha OCHOBE JIUTEPATyPHBIX
JAHHBIX;

- MPUHUMATh apPTyMEHTUPOBAHHBIC PEHICHHS B OTHONICHHH IMPUMEHEHHS Pa3HOOOpa3HBIX
TEXHOJIOTHI B MPOPECCHOHATBHON IEATEIHHOCTH U B OBITY;

- U3BJICKaTh M3 OMMCAHUSA MAalIUH, MPUOOPOB U TEXHHUUYECKHUX YCTPOWCTB HEOOXOIUMBIE
XapaKTePUCTHKU JJIsl KOPPEKTHOTO UX HCIOIH30BaAHUS;

- O0BSCHATH MIPHUHIIUIIBI, TTOJIO)KCHHBIE B OCHOBY PabOTHI IPUOOPOB;

- OpPraHW30BBIBATH CBOIO JICATEIBHOCTh C yYETOM IPUHIIUIIOB yCTONYHMBOTO Pa3BHTHS
CUCTEMBI «IIPUPOJIa—00IIECTBO—UEIOBEK» (OCHOBBIBASCH HA 3HAHUSAX O Mpolleccax MepeHoca u
TpaHcopMalii BEHIECTB M DJHEPrHil B OKOCHCTEME, pPa3BUTUU U (PYHKIIMOHUPOBAHUU
Oonochepsl; 0 CTPYKType MOMYJSAIUHA W BHJA, QIalTalUsX OPTaHU3MOB K cpele OOWTaHUS,
CBOMCTBAaX HIKOJOTMYECKHX (DAKTOPOB;, PYKOBOJCTBYSCH NMPHHIAIIAMU PECYPCOCOCPEKECHUS U
0e30MacHOr0  MPUMEHEHHS  MaTepHalioB U TEXHOJOTUH; COXpaHsis OHOJIOTHYecKoe
pa3HooOpasue);

- 00OCHOBBIBATH MPAKTUYECKOE HCIOJIB30BAaHWE BEIIECTB M WX PEaKIWid B
MIPOMBINIJICHHOCTH U B OBITY; OOBSCHATH POJIb ONPEICIICHHBIX KJIACCOB BEIIECTB B 3arpsi3HEHUU
OKPYXKAroIIe Cpebl;

- JelicTBOBaTh B paMKaxX TMpaBUJ TEXHUKH OE30MaCHOCTM M B COOTBETCTBUU C
WHCTPYKIUSIMHA TI0 TIPUMEHEHUIO JIEKAPCTB, CPEJICTB OBITOBOH XUMHUU, OBITOBBIX JICKTPHUSCKUX
npuOOpPOB, CIIOKHBIX MEXAaHHW3MOB, IIOHMMAas ©CTECTBEHHO-HAyYHbIC OCHOBBI CO3JIaHUS
MPEANUCAHUM;

- (opmupoBaTh COOCTBEHHYIO CTpaTETHIO 310pOBhecOeperariero (paBHOBECHOTO)
MUTAaHUS C Y9eTOM OHWOJIOTMYECKOW IIeIecOO0pa3HOCTH, pOJIM BEIIECTB B IUTAaHUM U

KU3BHCACATCIbHOCTH KHUBBIX OPTaHU3MOB,



- OOBSICHATH MEXaHW3M BIMSHUS Ha JKHBBIC OpPraHM3MBI JJICKTPOMArHUTHBIX BOJH U
PaaAuOaAKTUBHOI'O HU3JIYYCHHA, a TaKKC I[eﬁCTBHSI AJIKOI'0Jid, HHUKOTHHA, HAPKOTUYCCKUX,
MYTareHHbIX, TEPaTOr€HHBIX BELICCTB Ha 3JI0POBbE OPraHM3Ma M 3apO/IbILICBOC PA3BHUTHUC;

- BBIOMPATh CTPATETUIO IMOBEACHHS B OBITOBBIX U YPE3BbIYAIHBIX CUTYaLUsIX, OCHOBBIBASICh
Ha [MOHUMaHHWU BJIMSHHS HA OPraHU3M YeNOBeKa (M3MYECKHX, XMMHUUCCKUX M OHOJIOTMYECKHX
(baxTopoB;

- OCO3HAaHHO JEWCTBOBATh B CHUTyallMd BbIOOpa MPOAYKTa WIM YCIYTH, HPUMEHSSA

€CTCCTBEHHO-HAYYHBIC KOMIICTCHIIUH.

BuinyckHuk na 6a3o6om yposHe noayuum 603MOACHOCIb HAYYUMbCAL:

- BBIMIOJIHATH CaMOCTOSITENIbHBIE 3KCIEPHUMEHTBI, PacKpbIBAIOLME MOHUMAaHUE OCHOBHBIX
€CTECTBEHHO-HAYYHBbIX IOHATHUH M 3aKOHOB, cOOJIOAas TMpaBuia Oe30macHOM paboThI;
IPEJCTaBIIATh MOJTYYEHHBIE pe3yJbTaThl B TAOJUYHOM, rpaduyeckoit mim TekcToBod (opme;
JIeJ1aTh BbIBOJIbI HA OCHOBE NOJyUEHHBIX U JINTEPATYPHbIX JaHHbIX;

- OCYUIECTBJISITb CaMOCTOSITEIbHBIN Y4YeOHBIH TPOEKT WM HCCIeI0oBaHHWE B 00JacTu
€CTECTBO3HAHMUS, BKJIIOUAIOLIUI ONpPENEICHUE TEMBI, IIOCTAHOBKY LIEJIM W 3a]ay, BBIIBHKECHUE
TUIIOTE3bl U IIyTEH €€ SKCIEPUMEHTAIBHOU MPOBEPKH, IPOBENCHUE HKCIIEPUMEHTA, aHAJIU3 €TI0
PE3yJIBTATOB C YYETOM MOTPEIIHOCTH U3MEPEHHUs, (POpMyIMpoOBaHIE BBIBOJIOB U MPEICTABICHUE
FOTOBOT0 MH(MOPMALIMOHHOTO MPOIyKTa;

- 00CyXIaTh CyLIECTBYIOIINE JIOKAJIbHbIE U PETMOHAIbHBIE MPOOJIEMBbI (IKOJIOTUYECKUE,
HHEPreTUYEcKue, ChIpheBbIC U T.1.);

- 000CHOBBIBATH B JIMCKYCCHM BO3MOJKHBIE€ IIyTH HX pEIIEHUs, OCHOBBIBASCh Ha
€CTECTBEHHO-HAYUYHBIX 3HAHUSX;

- HaXOJUTh B3aHMOCBSI3U MEXAY CTPYKTypod M (pyHKIMEH, MPUUYMHOW M CIIEJICTBHEM,
Teopued M (akTaMM NpU aHAIU3E MPOOJIEMHBIX CUTyallMH MU OOOCHOBAaHUHM HPUHUMAEMBbIX
pelIeHni Ha OCHOBE €CTECTBEHHO-HAayUHbIX 3HAaHUH; TIOKa3blBaTh B3aMMOCBA3b MEXKIY

00J1acTSIMM €CTECTBEHHBIX HayK.

1. Copepxanue yueOHoro npeamera «EcrecTBo3HaHHe».
10 knacc.
I. Bseaenue (4 u)
Bgenenne B ecrectBozHanue. IIpupona-cpena oOMTaHUS U MCTOUHHUK JKU3HU YEJIOBEKa.
B3anmooTHoeHHs YenoBeka U MPHUPOJIbL, UX JualieKThKa. [Ipuposa — HCTOUHUK TBOPYECKOTO

BJIOXHOBEHMS JEATENIE HCKYCCTBA.



EctecTBO3HaHME — eIMHCTBO HayK O mpupoze. Marepust U (opMbl €€ CyIIeCTBOBAaHUS.
Huanextuka ectectBo3HaHus. OCHOBHBIE ATambl €ro pa3BuTus. [loHATHE O eCTeCTBO3HAHUU, KaK
CHUCTEME HayYHbIX 3HAHUU O IPUPOJIE.

Jemoncmpayuu. BuneopparmeHTsl (MO CEMbCKOXO03SIICTBEHHBIX YTOAMM, Kapbepbl AJIs
IOOBIUM YISl U PYIbl, METAJUTypruyeckue KOMOWHATHI, Ta30- U HEPTENpPOBOJbI, (HIOTHUIHH,
I'9C, TOI u ADC, nocnencTBus 3eMJIETPSCEHUI U LlyHaMH, UCUE3HYBLINE BUJbl PACTCHUI U
JKUBOTHBIX); PEIPOAYKINUA KAPTUH BEJIMKUX XYJI0KHUKOB C MEH3aKaMH U JIPYTUMU O0ObEKTaMu
npupoasl (Illumkuna, JleBurana, AiliBazoBckoro, FOoHa W 1p.); My3bIKajdbHBbIC (parMeHTHI,
MOCBSIIEHHBIE sIBJICHUAM Npupo bl (YaiikoBckuii, Cen-Canc, beTxoBeH u ap.).

[TopTpeThl y4eHBIX-€CTECTBOMCIIBITATENCH, BUACOPPArMEHTHI 10 HCTOPUH BOSHUKHOBEHHUS
U pa3BUTHS PU3NKH, XUMHHA U OHOJIOTHH

II. EcrecTBO3HAHHMe U MeTOAbI MO3HAHUA Mupa (16 )

B3aumoceazv mesnrcoy naykoit u mexuonozuamu

Hcmopus uzyuenus npupoovl. Ilpoepecc 6 ecmecmseeHnbix HAYKAX U €20 6K1a0 8 pa3sumue
yusunuzayuu. Memoowvl HayuHO020 NO3HAHUA U UX cOocmasisAlowjue. Haba0OeHue, UuMepeHue,
9KCNepuMeHm, MoOeluposanue, 2unomesd, 61600, nocmpoenue meopuu. DOPMbI TMO3HAHUSA:
HAyyHOE M HeHayyHoe. J[Ba YpOBHS HayuyHOTO MO3HAHUS: SMIIMPHUYECKUN (UyBCTBEHHBIH,
ONBITHBIA) ¥ TEOPETHUECKHH (palmoHaIbHBIN). MoaenupoBaHue Ha TEOPETUYECKOM YPOBHE
MO3HAHMUSI W TUIBI MOJeNel (WaealibHas, aHaAJIOTWsA, MaTemaThudeckas). Poiap MbICIeHHOTO
HKCIIEPUMEHTA U MAaTEMaTUYECKOr0 MOJECIMPOBAHUS B CTAHOBJIEHUU U Pa3BUTHHM €CTECTBEHHBIX
HayK. yHOoameHmanbHvle NOHAMUS eCMeCmBO3HAHUSL.

Azvik ecmecmeosnanun. buonocus.  buomornueckas cuCTeMaTHKa U €€ BaKHEHIME
TakcoHbl. buHoMUHanpHas HOMeHKarypa. [lonstue Buga. Cucremaruka >kMBOTHBIX. [loHsTHE
nopoasl. Cucrematuka pacrenuil. [lonatue copra. buonormyeckas HOMEHKIATypa — OCHOBA
npodecCHOHANBHOM  NeATeNbHOCTH. Xumus. TpuBuanbHble Ha3BaHud. PanmoHanbHas
HOMEHKJIaTypa. MexxayHapoaHas HomeHnkiatypa UIOITAK.

XUMHYECKHE DJJIEMEHThI M  TPOUCXOKAeHWe ux HaszBanuii . Kiaccudukanus
HEOPraHMYECKUX BEIIECTB (OKCHIBI, KUCIOTHI, OCHOBAHMS, COJIM) U MPUHITUIIEI 00pa30BaHUs UX
Ha3BaHui. Qu3uxa. EquHUIbl n3MepeHus GU3ndeckux BeInurH Ha Pycu. EnuHuUIBI n3mMepeHus
(GU3MYECKUX BEJIMYMH B HEKOTOPBIX JIPYTUX CTpaHax. MexayHapojHas CHCTEMa €IWHHI]
n3mepennst ¢usznueckux BenuduH — CH. OCHOBHBIE M TIPOM3BOIHBIC EIUHHUIIBI M3MEPEHUS
¢uznueckux enuuna CU.

Ecmecmeennonayunvie nonamus, 3akonvl u meopuu. ECTeCTBEHHOHAay4YHbIE TOHSATHUS.

KOHerTHI)Ie nu a6CTpaKTHLIe CCTCCTBCHHOHAYUYHELIC IMOHATHUA. 3aKOHBI €CTECTBO3HAHHSL.



EcrectBeHHOHayuHble Teopuu. OmnucarenbHble TEOPUM U OOBSCHUTENbHBIE TEOPUU.
[Iporuo3upyroiast poiib €CTECTBEHHOHAYYHBIX TEOPHUH.

Ecmecmeennonayunaa kapmuna mupa. KapTUHBI Mupa: penurudo3Hasi, ObITOBas,
XyJlOXeCTBeHHasA. Ecmemceennonayunas xapmuna mupa (EHKM). DBomtonius EHKM u ee
3Tallbl: APUCTOTEIEBCKUN, HBIOTOHOBCKHI, SHHIITETHOBCKas peBotous. [IpuHImnsl no3HaHus
B €CTECTBO3HAHUU: COOTBETCTBUS, IOMIOJIHUTEIILHOCTH, IPUUMHHOCTH, CAMMETPHH.

Mupor, ¢ Komopvix muvl orcueem. Illpumepvl cucmemamuzayuu U  HAAAOHO20
npeocmasieHusi Hay4Ho2o 3HAHUA: NPOCMPAHCMBEHHO-8PEMEHHblEe XAPAKMEPUCMUKU (HAHOMUD
U MUKpOMUP, MAKpomup, mezamup). I'paHULIbI MUPOB U YCIOBHOCTh 3THX I'paHull. Poib Hayunsix
00CmudICeHUll 8 CO30AHUU HOBbIX mexHoo2ull. Jeonoyus mexuonoeul. ITpuOopsI 11 N3ydeHus
MHPOB, MX SBOJIOLUS OT CBETOBOrO MuKpockoma P.I'yka mo CKaHUPYIOIIETO TYHHEIBHOTO
mukpockomna (CTM) u atomHO-cuiioBoro Mukpockona (ACM). MosekynsapHoe paciio3HaBaHHUEe U
€ro poJib B IPUPOJE U KHU3HU ueroBeka. KoMmmbroTepsl Oy ryiero.

Jemoncmpayuu. Tloptpetsl yueHsix- ectectBoucnbitarenet (I'.I'anunes, J[.Menneneesa,
[''Menpnens, H. bekeroBa, M. ®apanes), pa3nuuHblec MaTepUAIBHBIC (U3NUYCCKUE
(anexTpodopHas MalMHAa — MOJAENh MOJHHUH, KPUCTAIUTUYECKHE PEIICTKH Pa3IHYHbIX THIIOB),
Ounonoruueckre (MyJIsDKM I[BETOB, OPraHOB Tella 4eloBeKa), reorpaduueckue (rmolyc, kapra,
TeJUTypuil),

XUMUYECKHE (IIapOCTEP>KHEBBIE M OOBEMHBIE MOJEIM MOJIEKYJl Pa3IMYHBIX BEIIECTB).
Crnaiiapl ¢ MogensiMu cTpoeHus atoma Tomcona u Pezepdopaa.

OTHOCUTEIBHOCTh TOHATHS TMYCTOTHL. Pasznuunple (u3nuecKkue, XUMHUYECKHE W
ouonornueckue mozaenu. [loptperst Apucrorens, K.JIlunnes, Y. apBuna; BuaeopparMeHThI ¢
TaKCOHAMH B OOTaHMKE W 300JIOTUM W TIPUMEPHl CUCTEMATHUKH OTIEIbHBIX PACTEHUU U
JKUBOTHBIX. Tabnuna, crnaiig wiu Bugeodparment «Homenknatypa MIOITAK»; tabnuubl wnu
Calipl ¢ aHUMAIUSAMHU TI0 OOIUM NPUHIMIAM OOpa30BaHMs HAa3BAaHUM BaKHEUIIMX KIIACCOB
HEOPTraHWYECKUX COCTMHEHHUI — OKCUJIOB, KUCIIOT, OCHOBAHUS, COJICH, - M MX KJIacCU(PUKAIINU.

[Toptperst Owma, Kynona, HerloTona, OWHmITEiHA © Ap.; TAOJMUIBI OCHOBHBIX U
npou3BoaHbIX enuHul] CU; nuHamMudeckue BUACOPPArMEHTHI, WILTIOCTPUPYIOIINE BaKHEHUIINE
NOHITHUS (DU3UKU MPUMEHUTEIFHO K TEME YypOKa; ciaiij wiu BuaeopparMeHT «Ctapopycckue
€MHUIIBI U3MEPEHUS] HEKOTOPhIX (U3MYECKUX BEIMYMH». T[a0nuIel W BUIACOPPArMEHTHI,
WJUTFOCTPHUPYIONINE BaXHEHIIINE TOHSATHUS, 3aKOHBI M TEOPHH €CTECTBEHHOHAYYHBIX TUCIIUTLIAH
M0 KypCy OCHOBHOM MIKOJIBI. BuaeodparMeHTsI U Cali Il 10 SBOTIOIIUH MUKPOCKOTIOB.

Jlabopamopnvie onvimwi. 1. [Ipakmuueckas paboma Nel. DMnupuyeckoe MO3HAHUE B

HN3YUYCHUUN €CTCCTBO3HAHUS.



Ilpakmuuecxas paboma Ne2. TlocTpoeHHe MPOCTPAHCTBEHHBIX MOJIEICH HEOPTaHUYECKUX
N OPraHn4YCCKUX COGI[I/IHGHI/If/’I B COIIOCTABJIEHUH C UX CBOMCTBaMHU.

Ilpakxmuueckas paboma Ne3. Habntonenue 3a ropsiiei cBeuoit

Ilpaxmuueckas paboma Ne4. HabmoneHue 3a M3MEHEHHEM TeMIEpaTyphl JbJa U €ro

COCTOSAAHUEM ITPU HArp€BaHUU

I1. Meramup. OcBoeHre KOCMOCA H €r0 POJIb B )KM3HH YestoBedecTBa (9 4)

XpOHOIOrHsl aCTPOHOMUYECKUX MPEICTABICHUN U OTKPBITUI: FE€OLIEHTPUYECKAsi CUCTEMA
MHUPa; aHTPOIOIEHTPUYECKAsi CUCTEMa MUPA; TeIUOLIEHTPHUYECKas CUCTeMa MUpa. ACTPOHOMBI
16-19 B.B. M WX BKJIaJA B pa3BUTHE IMpeACTaBiIcHU o BceneHHoW. Bcenennas: meopus
B03HUKHOBEHUS, CMPYKMYpa, COCMAs, 960JI0YUsl. AcmpoHOMUs KAK HAYYHblU @QYHOAMeHm
oceoeHusi Kocmuueckoeo npocmparcmea. Kocmonorus. Bkiag oTed4ecTBEHHON HaykKu B
MHUPOBYIO KOCMOJIOTUIO. Pakemonocumenu, uckyccmeenHvle CHYmHUKU, OpOUmaivbHbvle CIaHyuu,
nianemoxoowvl. OpbOutanibHas actpoHomuueckass obcepBaropusi (OAQO). Hcnonvzosanue
CNYMHUKOBLIX cucmem 6 cepe ungopmayuonnvix mexnonrozuti. CospemeHuvie HAYUHO-
uccnedosamenvbeKue npoepammyvl o U3Y4eHUur Kocmoca u ux sHavenue. [lpobnemvl, césasanmvie ¢

0ceoeHuemM Kocmoca, u nymu ux peuwienus. Mexcoynapoonoe compyoru4uecmao.

IV.  O6os0uku 3eman: aurocdepa, ruapocdepa, armochepa (12 4)

Cmpoenue 3emau. Jlumocgepa. BuyTpennee ctpoeHune 3eMiau U €€ XMMHYECKUI
cocraB. CrtpoeHue u coctaB Jqutocdepbl. MuHepasibl U ropHble nopoasl. Pynel. Jlutocepusie
Tkl 3emnerpsicenus. lllkana Puxtepa. InTeHcuBHOCTH 3emuerpsiceHuit. [lynamu.

T'uopocghepa. Oxeanvt u mopa. CoctaB tugpochepsl. MupoBoit okeaH. Mops.
Herunuuneie mopsi:  CapraccoBo, Kacnuiickoe n Apanbckoe. Tema Mopsi B MpOM3BEIEHUSX
MHPOBOU XyA0KECTBEHHOU KYJIBTYPBHI.

Boovr okeanoé u mopeii. XVMHYECKMH COCTaB MOPCKOM M OKEaHWYECKOM BOJBI.
[Ipomumne. Jlen B okeane. I'pennanaus. AHtapkruaa.  J[BukeHue BoJ MHpPOBOro oOkeaHa.
[IpunuBel u oTuBEL. Mopckue TedeHus. Tumnel Kiumara.

Boowvl cywmu. Bonwl cymu u ux kinaccudukanus. Ponauku. I'eizepsl. MuHepaibHbIE BOJIBI
U UX Kiaccudukams. [Ipobnema nmpecHoit Boasl. O3epo baiikan. KapcroBrie siBieHHs U
o0pa3oBaHHE CTAllaKTUTOB U CTaJarMUTOB. AHOMAaJIbHBIE CBOICTBA BOJABI U MX 3HAYCHUE B
IIPUPOJIE.

Ammocgepa. Ilozooa. Atmochepa u ee cocraB. BeprukansHoe crpoeHue armocdepsr:

Tporocepa, ctparochepa, mezochepa, Tepmochepa, sk3ochepa. CoctaB Bozmyxa. O30HOBBIE



ObIpbl ¥ TapHUKOBBIN d¢dekr. [loroma u xmmmar. Ammocgeprnoe oOaenenue. Bemep.
Atmocdeprnoe naBienue. KeccoHHass u BbicoTHast Oone3HH. LIMKIOHBI W AQHTHIMKIIOHBI.
ATtMocdepHbie ppoHTHI. BeTpa u ux BUIBL: IIKBAJ, CMEpY, aHTUIIaccar, maccar, opus, GeH, 6opa,
CUPOKKO, MyCCOHBI, TallQ)yHBI, yparaHbl, CMEpPYH, TOPHAJIO.

[lIxana Bogopra.

Bnaasxicnocmo 6030yxa. Bnaxzocts Bo3ayxa. Ilcuxpomerp u I'mrpomerp. Touka pocsl.
Obnaka, ux popmsl u pazmepsl. Tyman. Ocaaxu u ux Tunsl. Pagyra.

Llemoncmpayuu. OOpa3upl pyl, MUHEpPaJOB M TOPHBIX MOpoA, (pusmueckas KapTa
MOJTyLIapHii, aTJIachl.

Kaptel: Mopckux Teuenuit, puznyeckue kaptol Mupa u Poccuiickoit @eneparum.

Buneodparmentsr u ¢ororpadum mo teme ypoka: CTpoeHHE 3eMIIH, 3€MIICTPSCEHHUS,
I[yHAMH, Pa3IMYHbIE OKEAaHBl U MOps, aiicOepru, MOpCKUE TEUYEHHUS, POJHUKH, Tel3ephl, 03epo
baiikan, kapcToBbie siBJIeHHs (CTAJAKTUTHI U CTAJarMUTHI), aTMOC(EpPa U €€ COCTaB, LIMKIOHBI U
AQHTHUILMKIIOHBI, BU/IbI BETPOB, TYMaH, pajayra, OCaJKH pa3In4HbIX TUIIOB. PenpoayKiuu KapTuH -
. AiiBazoBckuil «/leBartoiil Bam», U. JleButan «beper Cpenuzemuoro mops», . llumkun «Ha
Oepery wmops», JI. Jlaropuo «Mope», A. PeuioB «Ha romybGom mpoctope»; (parMeHTbI
My3bIKaNbHBIX npousBeaeHuit - H. Pumckuii-Kopcako «Canko», K. JleOroccu «Mopey, M.
PaBens «Jlogka B okeane» u3 cOopuuka «3epkanay, [1. YalikoBckuii «Jlebeaunoe ozepoy», M.
Mycoprckuit  «CHerypouka». [IpeBpaiiienuss HepacTBOPUMBIX KapOOHATOB KaJIbIIMS U MarHus
(cpenHuX coiei) B pacTBOPUMbIE THUAPOKApOOHATHI (KUCIBIE COJMM) M OOpaTHO — HpPUYHHA
00pa30BaHMs CTAJIAKTUTOB M CTAJIarMUTOB. MojenrpoBaHue mapHUKoBoro s¢dexra. [Tpudopsr:
JUIsL U3MepeHusi aTMoc(epHoro JaBieHus (0apoMeTpsl), Al U3MEPEHHUs BIIAXKHOCTH BO3JyXa
(TUrpOMETpBHI).

Ilpakmuueckas paboma Ne 5.13y4eHne KOJUIEKIIUU TOPHBIX TOPOJT

Ilpakmuueckasa paboma Ne 6.13yuenue napamMeTpoB COCTOSHUS BO3/lyXa B KaOUHeTe.

V.Makpomup. Hayka 06 oxkpy:xaromeii cpene. buocgepa. (23 u)

)K.Izlfﬂ-lb, RPU3HAKU JHCUBO020 U UX OMHOCUME/IbHOCHLD. OCHOBHBIEC CBOMCTBA JKHBOI'O
opranu3sMa: C€IUHCTBO XHMHYECKOIO COCTaBa, oOMeH BCIICCTB, CaMOBOCIPOU3BEACHUC,
HACJICACTBEHHOCTb, UBMCHUYMNBOCTL, PAa3BUTUC U POCT, pasaApa>KUMOCTb, JUCKPETHOCTh U
HOCJIOCTHOCTB, SHCPro3aBUCUMOCTD.

Kusnie CHUCTCMBEI, KakKk CaMOYIIPaBJIAIOIIHECH, CaMOpCTyJIUpPYIOIIHECH,

CaMOOpraHu3yromecs cCUcTeMbl. Tpu Havana TepmoanHaMuKd. [loHSITHE SHTpONUH.



Ilpoucxoscoenue rncuznu Ha 3emne. (OCHOBHBIE TMIIOTE3bl MPOUCXOXKACHUS KU3HU Ha
3emiie: KpealMOHU3M, THUIOTE3a CaMOIIPOU3BOJBHOIO 3apOKICHUS JKU3HU W3 HEXKUBOIO,
KOHIIETIIUS OMOTeHe3a, TUIIOTe3a MaHCIIEPMUHU.

['unore3a mNPOUCXOXKICHUS IKU3HU IMyTeM OHMOXMMHUYECKOW SBOJIONUHM (TUIIOTE3a
Onapuna—Xonueiina). Jluckyccust 0 BOSMOXKHOCTHU CYIIECTBOBAHMS BHE3EMHBIX I[TUBUIIM3AIIMA.

Xumuueckuii cocmaé knemku. XUMHUYECKas OpPraHU3alMs KIETKM Ha aTOMHOM —
JJIEMEHTHOM, -  ypoBHE. MakpoaieMeHTbl. MukpoanemMeHTel. MOeKynsapHbld  YpOBEHb
XUMHUYECKONH OpraHu3ali KJIeTKH (MOJIEKYJSIpHBIM cocTaB KieTku). Heopranuueckue
coeMHEeHUs KieTku. Bona u ee ponb. MuHepanbhble coau. OpraHnyeckue BeIecTBa KISTKH.

Ypoenu opzanuzayuu scuznu. KiierouHolid ypoBeHb OpraHHM3alldd >KM3HU Ha 3emiie.
TkaneBwlii ypoBeHb. THUIBI TKAaHEW >KUBOTHBIX (dMUTEIHAIIbHAS, COSAMHUTEIbHAS, MBbIIICYHAS,
HEpBHasl) U pacTeHuil (oOpa3oBarenbHasi, MOKPOBHAS, OCHOBHAS WM MpoBoAsmas). OpraHHblit
ypoBeHb. OpraHu3MeHHbI ypoBeHb. [lonyaMOHHO-BUI0BOM YPOBEHb. BUOreoLeHOTHYECKUiA
ypoBeHb. buonienos. buocdepHslil ypoBeHb.

Ilpokapuomer u 3ykapuomsr. Ilpokapuorbl U dykapuoTbl. baktepum u ux
knaccudukanus: mo ¢opme (OamIIbl, KOKKH, CIUPWILIbL, BUOPHUOHBI), MO THIY MUTaHUSI
(carmpouThl, Mapa3uThl), IO OTHOLICHUIO K KHCIOpoay (a’3poObl, aHa’poObl). OcoOeHHOCTH
CTpOCHUsI OaKTEepUi M UX JKU3HEAEATENbHOCTH. Posib GakTepuy B MPHPOJIE U KU3HU YETOBEKa.
[[uanobaktepun  (CHHE-3€JIEHBIE  BOJOPOCIM) W OCOOCHHOCTM  MX  CTPOGHUS U
KU3HeNesATeNnbHOCTH. Ponb nanoOaktepuii B mpupoze. CTpoeHne KIETKH 3YKapHUOTOB.

Knemounaa meopusn. Ilpocmeiimiue. Bupycwvi. Kierounas Teopuss U €€ MOJOXKEHUS.
[Ipocreiimue: KryTUKOBBIE, PECHHUYHBIC, aMeOOuIHbIE. 3HAYCHUE MPOCTEHIINX B MPUPOAE U
JKU3HU yenoBeka. Bupycel. CTpoeHue nu 0coOEHHOCTH JKU3HEAEATEIbHOCTH BUPYCOB. BupycHbie
3ab0oneBanusa uenoBeka. BUY u CIIMA. I'pubsl. Pons rpuboB B mpupoje u B X03siicTBe
YeJloBeKa.

Ilonamue  ouonocuueckoit  6onwyuu.  Ieonwyuonnas  meopusa.  lloustue
OuoJoru4Yeckord HBOMOUMU. JIIMTENbHOCTh, HEOOPAaTUMBIM XapakTep, HAalpaBIEeHHOCTh
sBonmolid. OCHOBHBIE HallpaBieHUsl 3BOJOUMU. buonornueckuit mporpecc. buonorunueckuit
perpecc. AHTPOIIOTE€HE3 U €T0 3Tallbl.

[Ipennoceuiku co3ganust 3BOMONMOHHON Teopun Y.JlapBuHa. Jlormyeckasi CTpyKTypa
JIapBUHU3MA (M30BITOYHAS MHTEHCUBHOCTh Pa3MHOKEHHUsI, 00ph0a 3a CyIIeCTBOBAHHUE U €€ BU/IBI,
ecTecTBEeHHbIN 0TOOp). CHHTEeTHYECKas Teopusl 3BOMIOIMU. MukposBoonusi. BunoobpazoBanue
(reorpaduueckoe UM dKoJOrHMueckoe).MakposBosouus.  JIBHXKyIMe CHIIBI  SBOJIIOLUU:
MYTallMOHHBIA MPOLIECC, MOMYJISIMOHHBIE BOJHBI, U30JALUSA. DOpPMBI €CTECTBEHHOrO0 OTOOpa:

CTaOUITU3UPYIOIINH, ABWXKYIINUN, TU3PYITUBHBIMN.



Coepemennvie  MemoOvl  NOOOEPHCAHUA  YCHIOUUUBOCIMU  OUO2E0UEHO0308 U
UCKYCCMBEHHBIX IKOCUCHEM

[TonsitTue skocucremsl. buoton. buonenos. buoceoyenos, cmpykmypa u 0CHOBb
@yHxkyuonuposanus. OTandus OMOreoleHo3a oT dKocucTeMbl. HectabuiibHble U cTaOUIIbHBIC
9KOCUCTEeMBI. buoceoxumuueckue nomoku. Kpyeosopomsi eewecmea. Ilpunyunst ycmoviuusocmu
buoceoyenoszos. Hayumvie 0CHOB8bl cO30anus U NOOOEPHCAHUSA UCKYCCMBEHHBIX IKOCUCTEM.
Ilpouzs00cmeo pacmumenvHOU U HCUBOMHOBOOUECKOU NPOOYKYUU. NPOOIeMbl KOIUYeCmsed U
kauyecmsa. Knacmephwiti no0xo0 kak cnocob 60CCMAaHOBNIeHUsI OUOLEOXUMUUECKUX HOMOKO8 8
UCKYCCMBEHHBIX dKocucmemax. Aumubuomuxu, necmuyuosl, CMUMYIsMopsbl pocma, y0oOpeHus
U ux npupooHvle ananozu. Ilpodrema ycmouuusocmu 20poOCKUx 9KOCUCMeEM.

Iuwesvie uyenu. Ikonocus. IKonocuueckue Gaxmopol. Tunonorust  MKUBBIX
OpPTaHU3MOB 3KOCHUCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, PEeIyleHTHI (carmpoduThl). ABTOTPOPBHI.
['ereporpodsr. TlonsaTue o nuieBsix (Tpodpuuecknx) nensx ouoreonenosa. [umesas nens. /[Ba
OCHOBHBIX THIMa TPOPHUECKUX IeTeld — MacTOMIIHbIe (e BhICJaHHs) M JETPUTHBIC (LeTH
paznosxenusi). [lumeBas cerb. IKOIOTHYESCKHE TUPAMUIBI (YUCIICHHOCTH, OMOMACCHI, YHEPTHUH).
[TpaBuiio 10 %. Ilonstue 06 skonoruu. OCHOBHBIE MPOOJIEMBI HKOJIOTUU. DKOJIOTUYECKUE
dakTopbl: abuoTHUecKrue, OMOTUYECKHE, AaHTPOIIOTCHHBIE.

JKonozuueckue npodiemvl cOBpeMeHHOCHU

buocpepa n ee rpanunsl. Konuenuus sBomonuu Ouocdepsr B. U.Bepnanckoro.
Hoocdepa. Texnocdepa. OcHOBHBIE MOAXOABI B Y4YEHHU O Ouocdepe: IHEPreTHUECKHId,
OMOreoXMMHYECKUii,  MHGOPMAIMOHHBIN,  MPOCTPAHCTBEHHO-BPEMEHHOH,  HOOC(HEpHBI.
buocghepa: smanvr opmuposanus u cyenapuu paseumus. AkmyanbHvle IKOIOSUYECKUE
npooaemol: 2100aNbHblE, PECUOHANbHbLE, IOKAIbHbIE, UX NPUYUHBL U C1e0CmEUs. DKOI02UecKue
npobnemvl  dHepeemuueckol —ompaciu. AnemepuamusHas — 3dHepeemuxa. Payuonanvroe
UCNONb306aAHUE — SHepeuu U IHepaochOepediceHue.  DHepeemuueckas  Oe30NACHOCMb.
Tpancuayuonanonvlie npoexkmsl 6 obaacmu dHepeemuku.Memoovl u3yueHuss COCMOAHUSL
oKpydcaroujeli cpeovl. M3amenenus oxpycaroueli cpeovl, KaKk CMUMYL Ol pa36Umus HAy4HblX
uccneooganuil u mexuonozcul. Ecmecmeenno-nayunvie nooxoovl K peuieHuro 3K0A02UHUeCKUX
npobnem, npupooocbepecarowue mexronoeuu. MedxcoyHapoonvie u poccuiickue npocpammbl
peutenus 9KON02UYeCKUX npooaem u ux d¢hghekmugHocme.

IlIpoonemovt 0mx00086 u 3a2pA3HeHuUs OKpyHcarouiell cpeosvl

IIpobnema ysenruuenus Koauvecmsea omxo008. bvimosvie, KOMMYHANbHYBLE, NPOMBIULIEHHbIE
omxo0vl. CospemeHHble MeXHOI02UU cOOpa, XpaHenus, nepepabomku u Ymuiu3ayuyu omxooos.
Ilo0x00b1 K coxkpawenuro omxo008, 6Oe30mxoouvie mexHono2uu. HMcemounuku 3aepa3HeHus

oxkpyacaroujeli cpeovl. llepcnekmusHvle MexHoON02UU TUKEUOAYUU NOCTeOCMEUL 3A2PA3HEHUs]



oKpydcaroujeli cpeovl. Pexynomueayus nousvl U 800HbIX pecypcos. Cucmemvl 80000YUCKU.
Meswcoynapoounvie npocpammvl no 0OpaAWeHuro ¢ Omxo0amu U COKPAUWJeHUuro 8030eticmeus Ha
OKpYIAHCAOUYIo cpedy, ux 3ghgexmusHocme.

B3zaumoceasv cocmoanun okpyscarouieii cpeovl U 300P08bs Yel06eKa

Hecpaoayus oxpyacaroweti cpeovl. Ilpoepammvl MOHUMOpUHea Kayecmea OKpyicaioujel
cpedvl. 3acpssHenue 6030VWIHOL, 800HOU cpedbl, NOUGbl, NpuuuHbl U ciedcmeus. Lllymosoe
3azpsaznenue. InekmpomazHumuoe eosdevucmaue. 1/[K. Ycmotiuusocms opeanuzma u cpeovl K
cmpeccogbiM 8030eicmausim. 3a001e8anUsl, C8A3AHHbIE CO CHUNCEHUEM Ka4ecmea OKpyicarouieti
cpeovl. MnousudyanvHvle 0COOEHHOCU OP2AHUBMA NPU 8030€licmBUU (hakmopos oKpyicaroujell
cpeovl. CospemeHHble MEXHON0UU COKPAWEHUsI He2amUBHO20 B8030elcmeus Gakxmopos
okpycaroueli cpedvl. Hayunvie ocHosbl npoexmuposanusi 300po6oii cpedvl 00UMAaHUsl.

Hemoncmpayuu.  Buneodbparmentsl u Qororpaduu Mo Teme: MPOIECChl THHUEHUS,
Opo’keHue, MPOIEeCcChl TUCCUMIUIALNN; MPEICTABUTENN TPOKAPUOT U SYKapUOT; OCOOCHHOCTH
CTPOCHHUSI BHUPYCOB, IPEICTABUTENN I[ApCTBA T'PUOOB, SKOJIOTUYECKHE CHCTEMBI, MPHUMEPHI
NUINEBBIX Leneil. PacTBopeHne B BOJE XJIOPOBOAOPOAA (IUCCOIMALUS COJITHOM KHCIOTHI),
pacTBOpPEHHE KPUCTAIJIOB MEepMaHraHaTa Kajlus WIH METHOTO KyIlopoca B BOjJE€, HCHapeHue
BOoAbl, nuddy3us maxyuyux BemecTB (OJEKOJIOHA) C TOpSIIeH JTaMIOYKH HaKaluBaHUS,
UCTIApEHHUE KAl CHHpTa C (QUIBTPOBAIBbHOM Oymarum wim canderku. Pempoxykuuu kapTuH
BEJIMKUX XYJO)KHUKOB Ha TeMy OOXXECTBEHHOTO TPOUCXOXKICHUS JKU3HH, Pa3ITMIHBIX
OPUPOJHBIX JKOCHCTeM. TalOnuipl W TJIaKaThl: «XUMHUYECKUH COCTaB  KIETKW»,
«OBOIIIOIIMOHHOE APEBO PACTCHUID», «IBOIIOIMOHHOE JPEBO KUBOTHBIX», «IBOJIOIHUOHHOE
JIpeBO MpuMatoB u uenoBeka». [loptperst AWM. Onapuna u JIx. b. Xonneiina, T.1lIBanna, JI.1.
NBanoBckoro u 3. JIxennepa, A.Tencimu, B. CykaueBa, D. I'ekkens, B.M.Bepuanckoro,
Y./[lapBuna. [Inakatel U MyJsKU OPTaHOB M CUCTEM OPTaHOB PAacTEHUI, YeOBEKa U )KMBOTHBIX.
JlemoHcTpanus nporecca GOTOCHHTE3A.

Ilpakmuuecxas paboma Ne 7. PacriozHaBaHUE OPraHUYECKUX COCTUHEHUN

Ilpakmuuecxas paboma Ne 8. I3yueHue pacTUTEIbHON U )KUBOTHOM KJIETKH

Ilpakmuueckaa paboma Ne 9. V3yueHHe MHMKPOCKOIUYECKOTO CTPOCHHS >KHBOTHBIX
TKaHEeUu

Ilpakmuuecxas paboma Ne 10. Hzyuenue nogedenusi npocmeumux noo MUKpOCKONOM 8
3a8UCUMOCTMU OM XUMUYECKO20 COCMABA 800HOU CPeobl.

Ipakmuueckasa paboma Ne 11. Hzyuenue 83aumocsnzeil 6 UCKYCCMEEHHOU dKOCUCmeMe —
axkeapuyme u cocmasieHue yeneu NUMmanusl.

Ilpakmuyecxas paboma Ne [2. VI3ydeHune OBITOBBIX OTXOAOB. Paszpabomka npoexkma

pazoenvHo2o coopa mycopa.



V1. Adnornveckue GakTopbl M NPUCIOCO0IEHHOCTD K HUM KHBbIX OPraHu3MoB (28 1)

Ocobennocmu knumama Poccuu. 3ona apkmuueckux nycmoiio, myHop u

aecomynop. Knumat Poccun. [IpupoaHo-kinmaTuyeckue 30HbI Poccuu: apkTUYECKUX
MyCTbIHb, TYHJP, JIECOTYHJIp, TalilM, CMEIIAHHBIX U IIMPOKOJUCTBEHHBIX JIECOB, JIECOCTEMHAS,
CTEINEMH, MOJIyIyCThIHb, ITyCThIHb.

PaznooOpasue u mpucnocoOIEHHOCTh JKUBBIX OPTaHU3MOB K TOH HJIM MHOH MPUPOIHO-
KJINMAaTHUYECKOU 30HE.

Inekmpomaznumnan npupooa ceema. Cpet. Pa3Butre npeacTaBiICHHU O MPUPOJIE CBETA.
OnekTpoMarHuTHOEe — M3nydeHwe. JnuHa  BoiHbL.  Yacrota  KoJeOaHMIA. [MIxana
AIIEKTPOMArHUTHBIX BOJH. ,-JIydH, peHTT€HOBCKOE M3JIy4YeHHUE, YIbTPadHOIETOBOE H3IIyueHHE,
BUJUMOE U3ITyuyeHue, MHPpaKkpacHOE U3NyUEHUE U UX POJIb B IPUPOJIE U )KU3HHU UEIOBEKa.

Onmuueckue ceoiicmea ceema. J[IBolicTBeHHass npupona cBera. POTOH. 3aKOHbI
OTpakeHMsI U TmpenoMieHHs: cBera. OTHOCUTENbHBIN IMOKa3aTenab mnpenomieHus. @OakTopsl,
BIMSIOLIME Ha IOKAa3areNlb IPEJOMJICHHUS: NPHUPOAA BEIIECTBA, TEMIIEpaTypa, JJIMHA BOJIHBI
najaroiero usnyuenus. Peppaxkromerp. ducnepcus, nudpaxius u uHTepdepeHins CBeTa.

Ceéem u npucnocodieHHOCmb K HeMy MNCUGbIX Op2aHu3moe. BinusHue cBera Ha
OpraHM3alMI0 JKU3HEHHOTOo LHMKJIa opraHu3MoB. buoputmsl. ®otocunres. Knaccuduxamus
pacTeHHii Ha CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIWBBIE. POTOTpONU3M. 3HAUEHUE
CBETa JUIsl OPHUEHTALMM JKHUBBIX CYIIECTB B IPOCTPAHCTBE. BHOIIOMUHECHEHIUS U €€ POJb B
YKU3HU KUBOTHBIX.

Buympennasa 3nepeus MaKpOCKONUYECKOU CUCHIEMDb. TepmonunamMuka u ee
IIPOTHOCTUYECKOE 3HaueHUEe. BHYTpeHHss SHeprus TEepMOJIMHAMHMYECKOW cuctemsl. IlepBoe
Hayano TepmoauHamuku. Temnonepenaua. TemmonpoBogHocTh. KOHBEKIMS: €CTECTBEHHas U
NpUHyAUTENbHAs. TennoBoe u3nydeHue.

Tennoeoe pasnosecue. Temnepamypa. Btropoe Hawano TepMoanHaMuku. KommdecTtBo
terioTel. Temnoemkocts. TemnoBoe paBHOBecue. TepMoauHAMUYECKHE CUCTEMBI TPEX THUIIOB:
W30JIMPOBAHHBIC, 3aKpbITBIE U  OTKpBITBIE. TemmepaTypa, Kak IapamMeTp COCTOSHUS
TEPMOJUHAMHYECKON CUCTEMBI.

Temnepamypa u npucnocod1eHHOCIMb K Hell HCUBHIX OP2AHUZMOE.

TepMoperynsauuss B KMBOW mpupojsie. Temionpoaykuuss W TemiooTaada. MexaHu3Mbl
TEPMOPETYJISLUYU )KUBOTHBIX M pacTeHuil. Temneparypa Tena uenoBeka U ee (GU3N0IoruuecKas
ponb. Kiaccudukaiys >KMBOTHBIX 10 TEMIIEPATypHOMY pPEXKUMY Ha TOMOHOTEpMHBIE

MONKUIIOTEpMHBIE W TerepoTepMmHble. Kiaccudukanus OpraHu3MOB 1O  TEMIIEpATypHOMY



UHTEpBally OOMTAHMS: 3BPUTEPMHBIE M CTEHOTEpMHBbIE. AKKIUMaTH3anus. TemmepaTypHbIi
PEXKUM.

Cmpoenue monexkynot u puzuueckue ceoiicmea 600vt. CTpoeHUE MOJIEKYJIbI Bojbl. Bona
Kak pactBoputeinb. Dusnueckue CBONCTBA BOJABI: aHOMajbHas TeMmIepaTypHash 3aBHCHUMOCTH
IUIOTHOCTU BOJIbI; BBICOKOE MOBEPXHOCTHOE HATSKEHHE BOJbl; aHOMAaJbHO BBICOKHE 3HAYCHUS
TEMIEPATYp KUIIEHUS U TUIaBJIEHUS BOJIbI; BBICOKOE 3HAUEHUE TEINIOEMKOCTH BOBI.

3HavyeHne PU3NIECKUX CBOMCTB BOJIBI Il HPUPOIBI.

Inexmponumuueckasn ouccoyuayusn. OCHOBHBIE MTOJIOKEHUS TEOPUH AIIEKTPOIUTHIECKON
nmuccouuanuu (TO[]). DnekTponuTsl U HedNeKTpoauThl. Kinaccuduxaius HOHOB MO pa3InyHbIM
OCHOBaHUSM. MexaHM3Mbl JUCCOLMALIUN 3JIEKTPOJIIUTOB C Pa3HbIM THIIOM XHUMHUYECKOW CBS3U.
Crenenb aiekTpoauTuieckoi aucconuanuu. Coiau, KUCI0Thl U ocHOBaHUs B cBeTe TO/I.

Pacmeopumocms. pH, kak nokazamenv cpeovl pacmeopa. PactBopuMocTh U ee
KOJIMUECTBEHHAs] XapakKTepucThuka — Kod(pduuuent pacrBopumMoctd. MaccoBas H0ms
PacTBOPEHHOIO BEILLIECTBA B PacTBOPE.

Bopa kak am¢omnut. [lonsarue pH pactBopa. 3nauenue pH B mpuponme. 3nauenus pH
(bU3HONIOrHUECKUX KUKOCTEH YellOBEeKa B HOpME.

Xumuueckue ceoiicmea 600vl. XVUMUYECKUE CBOWCTBA BOJbI. B3ammozeiicTBue BOABI C
MeraulaMu. B3ammopneinctBue BOAbpl ¢ OKcupamu. I'maparanus. BzammopnencrBue BOIBI €
cossimu. ['uaponus. Paznoxenue Boasl. [Tonsitue 00 anexTposnuse u GpoTouse.

Booa - abuomuueckuii gpakmop 6 scuznu pacmenuii. Ponb Bonpl B 6nochepe: Konpioens
KHU3HHM, cpela OOWTaHMs, YYAaCTHUK OMOXMMHUYECKMX MpPOLECCOB, YYACTHUK CO3JaHUs
OHMOreoLeH030B, PEryJISITOP KJIMMaTa Ha MjaaHeTre. ['MIpoiau3 opraHMYecKUX BEIECTB B KUBBIX
opranusmax. Knaccuduxanus pacTeHHil 0 OTHOIIEHHWIO K KOJIMYECTBY BOJABI B OKPY’KarOLIEH
cpeze: ru1aToGuThl, THAPO(PUTEL, TUTPOPHUTHI, ME30PUTHI, KCEPODUTHI.

Conenocms, kaxk aduomuueckuii ¢pakmop. Comu. Knaccudukamus coneii. Haumbonee
pacnpocTpaHEHHbIE KHCIble  coiM, ux  npumeHeHue. JKectkocte Boabl. Conu  Kak
MuHepanooOpasytomue BemiectBa. Comu — abuotmdeckuil ¢akrop. [IpucnocodieHHOCTH
pacTeHH M JKUBOTHBIX K pa3IMYHOMY COJEBOMY pEXHMY. BiMsHue coiaM Ha OpraHusm
4eJI0BEKA.

Ilouea, kax abuomuueckuii paxmop. lloHsTHe 0 TOYBEe U KJIACCH(PUKAIMS TOYB.
[Iporiecc mouBooOpazoBanus. Dnadudeckue (HaxTOpbl Cpeabl U MPUCITOCOOIEHHOCTh K HUM
KHUBBIX OpPraHU3MOB. 3HAUEHHUE MOYBBI B IPUPOJIE U KU3HHU UYEJIOBEKA: cpe/ia OOMTAHUS KUBBIX
OpPraHu3MOB; PKOHOMHYECKOE 3HAueHHe, 00JalaeT IJIOJOPOJHEM, OKa3blBaeT CYIIECTBEHHOE

BJIMSTHUE HA COCTaB M CBOMCTBA Bcel ruapocdepbl 3eMid, SBISETCS TJIaBHBIM PETYISTOPOM



coctaBa atMocdepsl 3eMiu, BaXHEHITUH KOMIIOHEHT OuoreorieHo3a. l[BeT W amarHocTuka
IIOYB.

Buomuueckue gpaxkmopul oxpysycaroweii cpedsvl. buotndeckue ¢akropsl. buornueckue
B3aMMOOTHOIICHHS] MKy OpTaHW3MaMH: KOHKYpPEHIUS, XUIHUYECTBO, CUMONO03 (MyTyalu3M,
KOMMEHCAJIM3M), Mapa3utu3M  (3KTo- H  dHAomapasuthbl). llpumepsl  OuOTHUECKHX
B3aMMOOTHOLIEHHI B IPUPOJIE.

Hemoncmpayuu. BuneopparmenTsl 1 GoTorpaduu o TeMe: XapaKTepHble ONOTreoeHO3bI
MPUPOJHO-KIMMATHYECKUX 30H Poccum; pas3BuTMe NPENCTaBICHUM O TPUPOAE CBETA;
OMOJIOMUHECICHIIMS;, TeIUIoNepeadya U TeIIONPOBOJHOCTh; OMOTHYECKHE B3aUMOOTHOILIEHUS
MEXJly OpraHu3MaMu;

Kaprel: npupoano-kimMmarnueckux 30H Poccnn, nouseHHas kaprta Poccuu.

[Toptpets: ®@. I'pumanbau, X. ['tolirenca, O. @penens, M. I[1nanka, />x.Makcpemia, B.B.
HoxyuaeBa. llkana snekrpomarHuTHbIX BOAH J[k. MakcBemia. OTpakeHue U IMPEJOMIICHHE
cBera. Jlucnmepcum cBeta M OOpaTHBIA ODKCIIEPHUMEHT II0 «CMEIICHHWIO» I[BETOB. SIBieHuE
mudpakuuu.  JKuBele wim repOapHbIE AK3EMIUIAPHl NPEIACTABUTENCH CBETONIOOMBBIX U
TEHEBBIHOCIMBBIX pacTeHHil. PaboTa MpOTUB CHJI BHELITHETO JaBICHUS 3a CUET PACIIUPEHUS ra3a.
OnekTpuzanusi BOJbl. AHOMallbHas TeMIepaTypHas 3aBUCHUMOCTb IUIOTHOCTH  BOJBIL.
Hucxonsmmii moToKk XOJ0AHOM M BOCXOJAIINWNA MOTOK TEIUIOW BOJABL. BBICOKOE MOBEPXHOCTHOE
HaTsDKEHHE BOJbl. PacTBOPMMOCTH BEIIECTB B HEMOJSPHBIX U TMOJSPHBIX  PAaCTBOPUTEIISIX.
ITpoBepka 2JIEKTPONPOBOIHOCTH PACTBOPOB JIEKTPOIUTOB U HEAIEKTpoauToB. Onpenenenue pH
pacTBOpa pa3iM4YHBIX JXKUIAKOCTEW. B3ammonelicTBue BOAbl C MeTalmamMu. Bzanmonelictehe
BO/bI ¢ okcuaaMu. ['uaponus coneil, o0pa3oBaHHBIX CHJIBHBIM OCHOBAaHHMEM M €1a00i KMCIOTOMN
1 HaoOopoT. PacTeHus pa3nuyHbBIX IPYNH 110 OTHOIIEHUIO K KOJMYECTBY BOJBI B OKPY’KaroLIeH
cpezie (KHBbIe WM repOapHbIe SK3EMILISAPEI).

[Tepexon cpenHeit comu B KHCIylo M HaoOopot. IlpuroroBneHue »xKecTkoil BOIBI U
uccienaoBanue ee cBoucTB. [lomydenune ruapokcokapOoHaTa MeAW (MajlaxuTa) M HCCIIEI0BATh
€ro CBOWCTB.

Jlabopamopnwvie onvimul. Ilpakmuueckas paboma Ne 13. H3yuenue npucriocOOTCHHOCTH
OpPraHU3MOB K cpeJie OOMTaHusl.

Ipakxmuueckas paboma Ne 14. I3ydyeHre BOIIHOBBIX CBOMCTB CBETA.

Ipakxmuueckas paboma Ne 15. I3ydenne n3o0paxeHus, 1aBaeMoro JUH30M.

Ilpakmuueckas paboma Ne 16. VI3mepeHue y1elbHOM TEIIOEMKOCTH BOJIBI.

Ilpakxmuueckas paboma Nel7. VI3yueHue KeCTKOM BOABI U yCTPAaHEHHUE €€ )KECTKOCTH

Ipaxmuuecxas paboma Ne 18. ViccrenoBanue cpeibl pacTBOpa COJICH U COKa PaCTEHUH.

Ipaxmuuecxas paboma Ne 19. I3ydenune coctaBa mous



VIl.IIpocTpancTBo u Bpems (6 4)

[lonsiTa mnpocTpaHCTBA U BpeMeHU. [IpocTpaHCTBO M BpeMs B KJIACCUYECKONM MEXaHUKE
Hrrotona. AGcomoTHoe npocTpancTBo. OAHOPOJHOCTH IPOCTPAHCTBA.

N3oTponHOCT mpocTpaHcTBa. MHepumanbHas cHUCTEMa OTCYETa M MEPBBIA  3aKOH
Herorona. IlpeoOpasoBanusi ['anmness M npuHIMI OTHOCHTENbHOCTH [ammies. AOcomoTHOE
BpeMms. CrenmanbHas Teopusi oTHocutenbHocTH (CTO). JIBa moctymata CTO u OCHOBHBIE
clenCTBUs, BbITeKawmme u3 Hux. OOmas Tteopuss otHocutenbHOcTH (OTO). BbuopuTM™mBI.
Buoputmbl. Tunel  GHOPUTMOB: (PU3MOJIOTHUYECKHE U HKOJIOTHYEcKUe. [Ipumepsl pasinyHbIX
TUNIOB OWOPUTMOB Yy pacTeHHH U KHUBOTHBIX. DoromepmoamsM. BHOPUTMBI dYenoBeKa.
JIMCUHXPOHU3M.

CnocoOwl miepenaun uHopmanuu B kuBOW mpupone. IlepBas u BTOpas cUTHaJIbHbBIE
cucreMbl. OOMeH uWHpOpManueld Ha pa3IMYHBIX YPOBHSIX OpraHW3alMM >KW3HU. Peakuuu
MaTPUYHOTO CHUHTE3a (MPUHIMI KOoMILIeMeHTapHocTH). Paroumto3. Pedrnexc, Drtomorwus.
HNudopmanus u yenoBek. Bo3HUKHOBEHHE M pa3BUTHE HOCUTENEH HHGOPMAIUU C APEBHEHIIINX
BPEMEH JI0 HAIIer0 BPEMEHU. DBOJIOIUS COBPEMEHHBIX HHPOPMAIIMOHHBIX PECypCOB

Jlemoncmpayuu.

Buneodpparments! u ¢oTtorpaduu mo Teme: pasiMuHble THIBI OMOPUTMOB y PAaCTEHUU U
KUBOTHBIX, COBPEMEHHbIE HH(POPMALIMOHHBIE PECYPCHI.

[TopTpeTbl «COB» M «KaBOPOHKOBY» - BBIJAIOLIUXCS MAESATENEed HAyKH, JUTEpaTypbel U
HCKYCCTBa.

Tabnuipl Mo OuocuHTE3y Oelka, GarouuTosy, peIeKTOPHbBIE TyTH.

VIIl.IToaroroBka M 3alMTa HCCIeA0BATEILCKUX MPoeKToB (5 yacoB)
BrimostHeHHEe AKCIIEPUMEHTANILHOM YacTH WCCIIEOBATEIBCKON paboThl, odopmiieHUE
paboTel. YueHudeckas KOH(EpeHIUs 10 pe3ysJbTaTaM BBIIOJHEHHBIX IPOEKTHBIX U

HCCICI0BATCIBbCKHUX pa60T JACCATUKIIACCHUKOB (I/IHIlI/IBI/II[yaJ'IBHBIX nin prHHOBBIX).

11 knacc

Tema 1. IloBTOopenne kypca 10-ro kiaacca (7 4)

MHoroo0pa3ue ecCTeCTBEHHOI'0 MUpa: MEraMHup, MaKpOMUP, MUKPOMHUP.

Bcenennas, rajsakTHK{, 3BE3/bl, COJHEYHAs CHUCTEMA: OCHOBHBIE IOHATUS U 3aKOHBI
JIBUKEHHUS HEOECHBIX Tel. 3eMils, ee CTpOCHHE M Teosiornueckue o6onouku. Ilonstue o

MUKpoMHpe U HaHoMupe. buocdepa. YpoBHu opranuzanuu ku3Hu Ha 3emie. buocdepa u ee



rpaHuiibl. MoNEeKyIsIpHBIN, KIE€TOYHBIM, TKAHEBBIA, OPraHU3MEHHBIHN, MOMYJISIUOHHO-BUIOBOM,
OMOIICHOTHYECKUIT M OHOC(EepHBI ypOBHM OpPraHM3ALMHU JKM3HM Ha 3emiie. DKOJIOTHYECKHE
CHCTEMBI: OCHOBHBIEC TOHATHS (LIETTM MUTAHUS, TUIIEBbIe MUPAMU/IbI, SKOJIOTHYECKHE (PAKTOPBI).
OcHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOpUHN IBOJIOLINH.

EcrecTBennbiii otOOp M ero ¢opmbl. Mytammum u ux kiaccudukanus. Makpo- u
MaKpO3BOJIIOLHS. DIEMEHThHl TEPMOJUHAMUKU U TEOPUN OTHOCUTEIBHOCTH.

Hayana TepMoaHaMUKH. DJIE€MEHTHI TEOPUU OTHOCUTEIBHOCTH.

Jemoncmpayuu. BuaeodparMeHThI U CIIAlIbI 10 TEME.

Tema 2. Muxkpomup. Atoma. BemecrBa (344)

OcHogHble ceedeHusn 0 cmpoeHuu amoma. IBOTIOLUS IPEICTaBICHUNA O CTPOCHUH aToMa.
Mopnenu ctpoenust atomoB Jx. Tomcona u D. Pesepdopna. IlocTtynaTel KBaHTOBOUM Teopuu
H.bopa. IIpoToHHO-HEUTpOHHAss Teopus CTpoeHus aromHoro sjapa JI. lBaHeHko wu
B.T'eitzen6epra. M3oronsl. DnekTpoHHast 00o0JjiouKa aroma. DHeprerudeckue ypoBHU. [lonstue
0 onekTpoHHOM obOnake. Ilepuoouueckuit 3axon. Omxpvimue JI.H. Menoeneegvim
nepuoouueckozo 3axona. 11peanocpIKi OTKPBITHS NEPUOAUYECKOTO 3aKOHA. [lepBbie MONbITKH
KjJaccupukanuyu XumMuueckux saemMeHToB. OtkpbiTve (.M. MeHneneeBbIM EepUOANYECKOIO
3akoHa. lleproaMYHOCTh B M3MEHEHUHM CBOWCTB XMMHUYECKUX 3JIEMEHTOB M UX COEAMHEHHUU.
[Tepuoanueckuii 3akoH B ¢opmynupoBke .M. Menneneea. CoBpeMEeHHbIE NPEACTABIECHUS O
IIPUYMHAX TEPUOJUYECKOTO M3MEHEHHS CBOWCTB XMMHUYECKUX DJIEMEHTOB M HUX COCIMHEHUH.
CoBpeMeHHas (GpopMyJIMpOBKa MEPUOANYECKOTO 3aKoHa. [leproanueckas cucteMa XUMHUECKUX
AJIEMEHTOB, Kak rpaduyeckoe OToOpakeHHWe mepuoauveckoro 3akoHa. CTpykTypa
nepuoandeckoi Tadauupl. [lepuopl (6oabIIMe U Manble) U TPYNIbI (TJIaBHbIE U TOOOYHBIE).

3nauenue nepuoouYecKO20 3AKOHA U NEPUOOUYECKOU CUCHEMbl XUMUUECKUX
anemenmog /I.U. Menoeneesa ons gpopmuposanun ecmecmeeHHOHAYYHOU KapMUHbL MUpa.

[Tpornoctuyeckas cuia U 3Hau€HUE MEPUOJUYECKOr0 3aKOHA U MEPUOIUIECKON CHCTEMBI.
3HaueHue NEePUOAMYECKOT0 3aKOHA U MEPUOIUYECKON CHCTEMbl XUMUYECKuX 3iemeHToB /1. U.
Menpeneesa A pa3BUTUS HAyKU U MIOHUMAaHUS XMMHUYECKON KapTHHBI MUpA.

bnazopoonwie zazpl.  brnaropojHble ras3bl, IPUYMHA UX CYIIECTBOBaHHUS B aTOMAapHOM
cocrosiHuu. [IpuMmeHeHne 61aropoJHbIX ra3oB.

Honnaa xumuueckaa ceazp. VoHbl U uX Kjaccuukanus: 1Mo 3apsay (aHUOHBI U
KaTHOHBI), TIO cocTaBy (IIPOCThIE M ClOKHBIE). Cxema oOpa3oBaHMs MOHHOHN CBsi3u. MoHHBIE
KPUCTAITIMYECKUE PEUIETKU. XJIOPUA HATpUsl — TUIMYHBIA IPEACTAaBUTEIb COCIUHEHUHN C

HWOHHBIM THUIIOM CBA3HU.



Koganenmnas xumuueckas ceasb. KoBaJleHTHas CBSA3b KaK CBsI3b, BOSHUKAIOIIAS 3a CUET
0o0pa3oBaHUsl OOIIMX JJIEKTPOHHBIX Iap ITyTeM IMEPEeKPhIBAHUS AIIEKTPOHHBIX OpOHUTAJICH.
Kpatnocts koBajeHTHOU cBs3u. OOMEHHbIE M IOHOPHO-AKIIETITOPHBIE MEXaHU3MbI 00pa30BaHMUs
KOBAJIGHTHOHW CBsI3M. DiekTpooTpuiareabHocTh (D0). Krnaccudukanus KOBaJEHTHBIX CBS3EH:
o D0 (nossspHas u HenosipHas ). Jumnoiu.

Memannet u cnnaevi. Memannuueckas xumuueckas ceasp. OOmUe QuNUECKUe
CBOMCTBa METAJIJIOB: 3JIEKTPOIPOBOAHOCT, MPOYHOCTh, TEIMJIONPOBOJHOCTh, METAJUINYECKUI
6seck, niaactuyHocTh. CrutaBbl yepHble M LBeTHbIE. CTasnb, 4yryH. JlaryHs, OpoH3a, MEIbXHOD.
Merannuyeckas CBsi3b. 3aBUCMOCTb JIEKTPOIIPOBOIHOCTH METAIIJIOB OT TEMIIEPATYPBHI.

Monekynapuo-kunemuyeckas  meopus. OCHOBHBIE  IIOJIOKEHHMSI  MOJIEKYJISIPHO-
KMHETH4YecKol Teopuu. MaeanpHplil ra3. YpaBHEHHE COCTOSHUS UJICAIBHOTO rasa. AzpecamHuoie
cocmoanua eeugecme. 1'a3000pa3Hoe cocTosiHME. 3aKOH ABOTrajJipo M CIEJICTBUS U3 HETO.
Mosnsipuelii 00beM Ta30B npu H.y. JKuakoe cocrosHue BemiecTB. Tekydects.  TBepaoe
cocTtosiHuE BemlecTBa. Kpucraminyeckue pelIeTKH pa3HbIX TUIOB JJIsi TBEPAOTO COCTOSHUS
BeulectBa. [loHsTHEe 0 mazme. Bbicoko- M HU3KOTEMIIEpaTypHasl IUIa3Mbl M UX MPUMEHEHHUE.
B3anMHble epexoibl MeXx/1y arperaTHbIMU COCTOSIHUSIMU BELLECTB.

Ilpupoonwuit 2a3. IlpupoaHsblii ra3, ero cocTaB U HaIPaBJIEHUS MCIIOIb30BaHUS B Ka4eCTBE
TOIUIMBA M XHUMHYECKOro celpbsi. KonBepcuss Merana. CuHTE3-ra3 U €ro UCIHOJIb30BaHUE IS
MOJIyYeHUsI CHHTETHYEeCKOoro OeH3uHa M MeTaHoja. [IpenenbHble U HeENpeaeibHBIE
yraeBonopoasl. KauecTBeHHbIE peakliny Ha KPaTHYIO CBsA3b. buoras.

/Kuokue eewgecmea. Hegpmsv. Hedth, ee cocrtaB, @u3MuecKkue CBoOWCTBA U
IIPOUCXOXKACHNE. DKOJIOTHUECKHUE MOCIEACTBHS pa3anuBa HEPTH U crIOCOOBI OOPHOBI C HUMHU.

[TomyTHBINM HedTAHON ra3, ero cocras. [Ipouecce nepepadoTku HePTU: pekTUdUKALUS U
KpeKuHT. [IpotyKkThl mepepaboTki He(hTH U UX UCTIOIb30BAHUE.

Teepooe cocmoanue eewyecmea. Kuoxkue kpucmannwi. Kpucrananueckue u aMmopgHbie
BenlecTBa. [Ipu3Haku u cBoiictBa aMop@HOCTH. OTHOCUTEIBHOCTh UCTUHBI B XUMUH. Kuakue
KPUCTAJIJIBI U X IPUMEHEHUE B TeXHUKE. OTHOCUTEIBHOCTh HCTUHBI B OMOJIOTUU U (PU3HKE.

Knaccugukayua neopeanuueckux eeujecme u ee omnocumensnocms. Knaccudukanus
NpUPOIHBIX BemiecTB. OpraHnyeckue u HeopraHuueckue Bemectsa. M3zomepus. Knaccudukarms
HeopraHuyeckux BemiecTB. [IpocTeie BemiecTBa: MeTaibl, HEMETAJUIbl, OJIAarOPOJIHBIE Ta3bl.
OTHOCUTEIBHOCTD JIEJIEHUSI MPOCTHIX BEIIECTB Ha METAUIbl M HEMETaJuIbl. AJIOTPONHS U €€
npuuuHbl. CIIOXKHBIE BELIECTBA: OKCHUABI, KHUCIOTHI, OCHOBaHHUS, CcOIU. OTHOCHUTENBHOCTH

KJ]aCCI/I(bI/IKaI_[I/II/I CJIOXKHBIX BCIIICCTB.



Knaccugpukayus opzanuueckux coeounenuii. OCOOCHHOCTH COCTaBa, CTPOCHHUS U
CBOMCTB OPraHMYECKUX COoeTUHEHHUI. OCHOBHBIE MOJIOKEHUSI TEOPUH XUMUYECKOTO CTPOCHHS A.
bytneposa, ®@. Kekyie, A. Kynepa.

Uzomepust, kak (yHKUIUS XUMHYECKOTO CTPOEHUS Ha IpPHUMEpPE 3TUIIOBOIO CIUPTAa U
TUMETHII0OBOrO 3¢upa. [IpuunHbl MHOr000pas3us OpraHMuecKUX COCAMHEHHIA.

Knaccugukaius opraHn4eckux COeAWHEHHH. YTIeBOJOPOIbI: alKaHbI, aJKEHbI, AJIKHHBI,
alKaJueHbl M apeHbl. Kiacchl OpraHMYecKMX COEIUHEHHMH, MOJIEKYJbl KOTOPBIX COJEpKaT
GbyHKIIMOHAIbHBIE TPYIIIbI: THAPOKCUIIbHYIO, KapOOHMIbHYIO, KapOOKCHIIbHYIO, aMUHOTPYIIITY.
OTHOCUTENBHOCTD JI€JICHUSI OPTaHUYECKUX COCIMHEHUI HA KJIACCHI.

Ilonumepwi. OCHOBHBIE NOHSATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, DJIEMEHTAPHOE 3BEHO, CTENeHb MosinMepusanuu. CrocoObl MOIMydeHHs! MOJUMEPOB:
peaKuu MoJMMepPU3allii U TOJMKOHIeHCAlul. bruononuMeps! u ux 6uogoruveckast poib.

[Tnactmaccel. TepmomnnacTsl u peaktoruiactel. [IpencraButenu muactMace U 00JacTu MX
npuMeHeHusd.  Boisokna. IlpupojHble (KMBOTHOTO M PAcTUTEIBHOTO IPOUCXOXKACHUS) U
XUMHYECKHE (MCKYCCTBEHHbIE U CUHTETUYECKHUE) BOJIOKHA. [IpencraBuTenn BOJOKOH U o0nacTu
ux npuMeHeHus. Heopranmueckue noimmepsl, Kak BEIIECTBA ATOMHOM CTPYKTYPBI.

Cmecu, ux cocmae u cnocoowvl pazoenenusn. IlonsitTue o cMecH, Kak CUCTEME COCTOSIIIECH
U3 PAa3IMYHBIX XMMHUYECKHX BemiecTB. Kmaccudukanms cmecell mo BU3yalbHBIM IpHU3HAKaM
(roMO- M TreTeporeHHble CMEeCH) M [0 arperaTHOMy COCTOSIHMIO (TBEpAble, XUAKUE W
razoobpasnsle cmecu). CoctaB cmeceil: maccoBas MU 0ObEMHas J0JIM KOMIIOHEHTa CMECH.
Criocob6b1 paznenenusi cmeceid.  Jucnepcuwvle cucmemsl. IloHATHE IUCTIEPCHOM cHcTeMe.
Knaccudukanus aucnepcHbIX cHCTEM IO pa3MepaM JAMCIEepcHOW (a3bl M arperaTHomy
COCTOSIHUIO JIUCTIEPCUOHHOM cpeibl U JIucriepcHo (a3bl. 3HaueHWe AMCIEPCHBIX CHUCTEM B
IpUpPOJie, TPOMBIIIJIEHHOCTH M MOBCEIHEBHOM XU3HU yenoBeka. [ pyOonucnepcHble CUCTEMBI U
uX knaccudukanus (CyCcreH3uu, SMyIbCUU, a3po30iu). [IpuMeHeHrne 3TUX cUCTeM B TEXHUKE U
ObiTy. ToHKOIWCIIEpPCHBIE (KOJUIOMAHBIE) CHUCTEMBI, UX Kilaccudukamus (30J4 U TeilH).
Koarymsuus. Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsl u ¢dotorpadhun mo TeMe: HEOHOBas peKjamMa M aproHOBOW CBAapKOM,
TUpWKabiiel W BO3IYIIHBIX LIAPOB, 3allOJIHEHHBIX TelieM, OallbHEeOJIOTHUYECKUEe pPaJloHOBBIE
BaHHBL.  Paznmuunbie  QOpMBI  TEPHOJUYECKONW  CHUCTEMbl  XHMHYECKHX  DJIEMEHTOB
H..Menneneesa. [Toptpersr: JI. byaboapana, JI. Hunbcona, K. Bunknepa, A. Bytneposa,
®.Kekyne, A. Kynepa. Mogenu KpUCTAIIIMYECKUX PELIETOK:  XJIOPUAA HATpuUs, HOJA,

YIJIEKUCIIOTO Ta3a, anMmasa, rpadura. OO6pa3iibl MUHEPAJIIOB U BEIIECTB C MOHHBIM THUIIOM CBSI3U



(oKcuma Kayblus, Pa3IMYHBIX COJICH, TBEPIBIX MIEJOYCH, TalnTa, KalbIIMTa); BEUIECTB C
KOBQJICHTHBIM TUIIOM XHUMHUYECKOH CBS3H.

Komeknuu: MeTajioB, CIUIaBOB;, BEIIECTB M MAaTEpHAlOB, TOJIY4YaeMbIX Ha OCHOBE
NPUPOJHOTO Ta3a; HeTh W MPOAYKTHI €e MepepadOTKU; aMOP(HBIX BEHIECTB U MAaTEPUANIOB;
npuOOPOB HA OCHOBE XKHJIKUX KPUCTAIUIOB; POCTHIX U CIIOKHBIX BEIIECTB; IJIACTMACC, BOJIOKOH,
HEOPraHMYECKUX TOJIUMEPOB (MHUHEPAIOB W TOPHBIX IOPOA); OPraHMYECKHX COCIWHCHHIA.
Juddy3us TymmcThiX BEMIECTB ¢ TOPSIIEH JIaMIOYKH HaKaJlIuBaHUs U 1u(pdy3ust nepMaHraHara
kanus uiu cynbdara meau (I1) B Boze.

[Tpubopsl Ha OCHOBE HU3KOTEMIIEPATypHOW IUIa3Mbl (Ta30BbIC Jia3ephl, IUIa3MEHHBIC
MaHEeJIu TEJIEBU30POB U T.1.)

lapoctepkHeBbIe U O0BEMHBIE MOJEIH MOJICKYJ NEPBBIX IMPEICTaBUTECH peleTbHbBIX
yrIeBOAOPOaAOB, CTpykTyp Oenka u JIHK. ®dusuueckue cBOHCTBa ra3o00pa3HbIX (MpoIaH-
OyTaHOBasl CMECh B 3a)KUTAJIKE), )KUAKUX (O€H3WH) U TBepAbIX (mapaduH) alkaHOB: arperatHoe
COCTOSIHUE, PACTBOPUMOCTH B BOJIE.

['openune mnpomnaH-OyTaHOBOM CcMecH (3aKHUTrajka). OTHoOlIEHHE TPEAENTbHBIX |
HETpe/IebHBIX YIJICBOJOPOJIOB K pacTBOpy IIepMaHTraHaTa Kajus HU OpOMHOW Boje.
O6pazoBanue HEPTIHOM MJIICHKU HAa MOBEPXHOCTU BOJBI.

OOHapyXeHne HeTPeIeIbHBIX COSTMHEHUN B )KUKUX HEPTEIIPOIYKTAX.

[Tomyuenue mmactuueckoi cepbl. [lomyuenue Oemoro  ¢ocdopa. Ilomyuenue
TUCTHITUPOBAHHONM BOAbI. OUMCTKAa CMECH KPHUCTANIOB AUXpoMaTa M TEpMaHraHaTa Kallus.
OOpa3ipl pa3IUYHBIX JUCHEPCHBIX CHUCTEM: AMYJbCHUHU, CYCIIEH3MH, a’3pO30JIM, Telld U 30JIH.
[Tomyuyenue xommomaHoro pactBopa u3 xyopuaa sxene3a (LLI). Koarynsamus momydeHHOTO
pactBopa. Db dext Tunmans.

Ilpakmuueckas paboma Ne 1. 3yuenue potorpaduii TpekoB 3apspKEHHBIX YACTHIL.

Ilpakmuueckasa paboma Ne 2. Tlonyuenue, coOMpaHue U pacliO3HaBaHUE ra30B.

Tema 3. Xumuueckue peaxuun (13 u)

Xumuueckue peakyuu u ux karaccugurkayua. XUMAYECKUE PEAKIUM WM XUMUYECKUE
SBIICHUS, UX OTIUYHs OT (PU3MYECKUX SBICHUN. Peakium 0e3 M3MEHEHHsI COCTaBa BEIIECTB:
QJUIOTPONM3AIMKM W HW30MepHu3anuu. Peaknuu, uaymmue ¢ M3MEHEHHWEeM 4YHClia W COCTaBa
BEIIECTB: COEAMHEHMs, pa3joKeHus, 3aMenieHus, obmena.  Peakmnuu, mnporekaromue c
BBIJICJICHMEM WJIM TIOTJIOLIEHUEM TEIUIOTHI: 3K30- M SHJAOoTepMHuueckue. Jlpyrue mnpuszHaku
KJIacCU(UKAIMKM XUMHUYECKUX peaklnii Ha mpumepe cuHTe3a okcuaa cepel (VI): m3meHeHme
CTENeHEeW OKMCIICHHSI DJIEMEHTOB, OOpa3yloIIMX BELIeCTBa, HCIOJIb30BAHME KaTajau3aTopa,

arperaTHoc COCTOsAHNE BEIICCTB, HAIIPABJICHUEC ITPOIECCOB.



Cxkopocmb xumuueckoit peaxyuu. IloHATHE O CKOPOCTHM XMMHUYECKOM pPEAKIUU.
['oMoreHHble U TETEPOr€HHbIE PEAKIMH. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW pEakUuuu OT
IPUPOJBI PEArupyroIIMUX BEIIECTB, UX KOHUEHTPAalUU. 3aBUCUMOCTb CKOPOCTH pEaKLUU OT
temneparypbl. IlpaBunmo Baut-I'opda.  3aBHCUMOCTH CKOPOCTH peakUMH OT IUIOUIaad
CONPUKOCHOBEHUS BELLIECTB U HAJTUYMS KaTaau3aropa.

Oopamumocms Xumuueckux peaxkyuil. HeoOparumble M oOpaTUMbIE pEaKIIUU.
CocTrosiHre XMMUYECKOTO PaBHOBECHS JIJIsl 0OPaTUMBIX peaKIuil.

[Tpunnun Jle-Illatense. CMelIeHre XUMHUYECKOTO PaBHOBECHS OOpPATHUMBIX PEaKIMil B
XUMHUYECKOM ITPOU3BOJICTBE HA IPUMEPE CUHTE3a aMMHUAKA.

Okucnumenwvho-eoccmanosumenvusle peakyuu (OBP). Inekmponus3.

CrerneHb OKHCIICHUS W ee omnpeneicHue mo Qopmyne coenunenus. [lonstue o6 OBP.
OKucnuTeNb 1 BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHUE.

DJIEKTPOJIN3 PACILUIABOB M PACTBOPOB HA MPUMEPE XJIOPH/Ia HATPUSL.

DNEKTPOIUTUUECKOE NOJyueHue amoMuHus. IIpakTuueckoe mpUMEHEHHE 3JIEKTPOIM3a.
["anpBaHOMIIACTHKA U TaJIbBAaHOCTETHSL.

Xumuueckue ucmounuxu moka. ['albBaHWYECKHUE 3JEMEHTbl Ha NIPUMEpPE 3JIEMEHTa
Janvons-SAkobu, uxX ycTpoMCTBO M MPHUHLMII JEHCTBHUS. YCTpPOMCTBO OaTapeiiku Ha mpumepe
CyXOro IIEJOYHOrO 3JIeMEHTa. YCTPOWCTBO CBUHIOBOIO aKKymyJjsiTopa. l'anpBaHuzauus u
anexTpodopes.

Qu3uka Ha cayxycde uenoéeka. AHTPOIIOMETPUS: HU3MEPEHHME JIMHBI U MACChl TeEla,
CIIUPOMETPUSI M JKU3HEHHAash €MKOCTh JIETKMX. TeIjaoBble HM3MEpPEHUs U TEIJIOTeparus.
W3mepenne apTepualbHOTO JIaBIICHUS. I'mnepToHMss W TUNOTOHHMA. YJIIBTpa3BYKOBas
JUArHOCTHKA U Tepanus. OnekTporepanus. JlazepHas Tepanusi. MaruuTHblil pe3oHaHC U
pertrenonuarsoctuka. dmooporpadus. Tomorpadus

Llemoncmpayuu.

[Tomyuenue Genoro docdopa. 'openue docdopa u pacrBopenue oxcuna pochopa (V) B
Bojie. [lonmyuenue u paznoxenue rugpokcuna menu (I1). BzaumopeiictBue xene3a ¢ pacTBOpoM
cyneara meau (II). OmbITel, ULTIOCTpUpYIONIUME TpaBHiIo bepromne — obpazoBaHue ocamka,
rasa WM cJaboro 3JIeKTPOJUTa.3aBUCUMOCTh CKOPOCTH PEAKIMU OT MPHUPOJBI BELIECTB Ha
pUMepe B3aUMOJICHCTBUSL PACTBOPOB pPAa3IMUYHBIX KHUCJIOT OJMHAKOBOMW KOHIIEHTpAaMH C
OJIMHAKOBBIMU TPaHyJaMH IIMHKA U B3aMMOJICHCTBHE OJIMHAKOBBIX KyCOYKOB MarHusi, IIMHKA U
JKele3a C COJSHOM KHUCIOTOM. B3amMopeicTBue pacTBOpa CEpHOM KHUCIOTBI C pacTBOpaMu
THOCYJb(aTa HATPUS PA3NTUYHON KOHIICHTpAIMU. B3aumoieiicTBUE pacTBOPOB CEPHON KUCIOTHI

U THOCYJIb(haTa HATPUS MIPU Pa3IMYHbIX TEMIEpaTypax.



OOGparumble peakiud Ha MpuMepe MmoiaydeHus pojanuaa skenesza (1) m nHabmrogeHus 3a
CMEIICHUEM pPaBHOBECHUSI 1O WHTEHCHUBHOCTH OKPACKM MPOJAYKTa PEaKUUU IMpPU HU3MEHEHUU
KOHIICHTPAIlUU PEareHTOB U MPOJTYKTOB.

I'openue cepsl, kak OBP. Mogaenb anektpoinusepa.  Mojenb 37IeKTpOIM3HON BaHHBI 115
MOJTy4YEHUs] ATIOMHHHUSL. Komnekuust Garapeex. CBUHIOBBIA akkymyisTop. Pocromertp,
MEJIUIIMHCKUE BEChbl, CIHPOMETP, PTYTHBIH U DJIEKTPOHHBI TEPMOMETPHI, TOHOMETPHI
pa3IMYHBIX BUJIOB, JIa3€pHAsl yKa3Ka.

BuneodparmeHTs! U caiasl Mo TeMe.

Ilpakmuueckas paboma Ne3. I3ydueHne XUMUYECKUX PEAKIIUMA.

Ilpakxmuueckaa paboma Ne 4.  Cobopka 2anbeéanuueckozo d1emenma U UCHbIMAHUe e20

oelicmeus.

Tema 4. 3n0poBbe (224).

Cucmemamuueckoe nonodHcenue 4ei06eKa 6 Mupe HcugomHuuix.

buonornueckas knaccupukanus denoBeka. [IpsIMOXOKIeHHE W €ro BIMSHUE HA CKEJeT
yejoBeka. Pyka — opran u npoaykT Tpyaa. PasBurue yepena M rojOBHOrO MO3ra 4elOBEKa.
ITepBas 1 BTopas curHajibHble CCTeMbl. broconnanbHas npupojaa 4eaoBeKa.

I'enemuxa uenoeexa u memoowvt ee uzyueHus.

OCHOBHBIC TIOHSTHS TEHETUKU: HACIEJICTBEHHOCTh, W3MEHYHMBOCTb, T'€H, XPOMOCOMBI,
MyTallM{, T'€HOM, T€HOTHUIN, (PEHOTHI, JOMHHHUPYIOUIME W pPELECCHBHbIE NpHU3HaKu. ['eHoM
4eJoBeKa M ero pacuudposka. [Ipakruyeckoe 3HaUeHHE U3yYEHHs T€HOMaA yesloBeKa. MeTo bl
M3Y4YEHHUsS] TEHETHKH YEeJIOBeKa: TI'€HEAJOTMYEeCKUH, OJU3HEUOBBIH, IUTOT€HETHUYECKUM.
['eneTnyeckue (HacieICTBEHHBIE) 3a00JI€BaHMUS YETIOBEKA.

Quzuxka uenoeexka. Ckener ¢ TOUKM 3peHUS (PU3MUYECKOTO TMOHATHA O phlyare.
KpoBooOparienue B cBeTe TUAPOJMHAMMKH: IMYJbC, KpoBsiHOE naBieHue. uddysus, kak
OCHOBa (pOPMUPOBAHUS TIEPBUYHON M BTOPUIHON MOUYHM B TIOUYKAX, a TAK)KE ra3000MeHa B TKaHAX
U JIETKUX. TepMOperyyismus ¢ TIOMOIIBI0 KOXXH IyTEeM TEIUIONPOBOJAHOCTH, KOHBEKIIHH,
U3IY4YEeHUs. M UCHapeHUs BOAbI. DIIEKTPOAMHAMUYECKask IpUpoa Mepeadyd HEPBHBIX UMYJIBCOB.
OnTuueckas cuctema 3peHusa. AKyCTUYecKasl CcTeMa ciyXa U ToJIocoo0pa3oBaHHe.

Xumua uenoeexka. XUMWUYECKHA COCTaB TeJla YEJIOBEKA: JJEMEHTHl M BEIECTBA, HX
Kjaccuukauus U 3HaueHue. Bopna, ee ¢QyHkiuu. BomaHplii GanaHc B opraHu3Me 4YelloBeKa.
MuHepalibHbIe BEIIECTBA M UX POJIb B )KU3HEAEATEIBHOCTH OpraHu3Ma 4eioBeka. 3abosieBaHus,
CBSI3aHHBIE C HEJOCTAaTKOM WJIM M30BITKOM HEKOTOPBIX XHMHUYECKHX HJIEMEHTOB B OpraHU3Me

YCIO0BCKa.



Bumamunw. Vicropust OTKpBITHSI BUTAMUHOB. BuTamMMHBI, Kak OMOJIOTMUYECKH aKTHBHBIE
BemecTBa.  boie3HH, BBI3BaHHBIE HEIOCTATKOM WJIM H30BITKOM BUTAMHUHOB: aBUTAMHHO3BI,
TUIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3BI.

CyTtouHas noTpeOHOCTh YesloBeKa B BUTAMHHAX U UX OCHOBHbBIE (DYHKIIUH.

Knaccugukanus BuramMuHoB. BonopacTBopruMble BUTaMuHBI Ha npumMepe BuTamuHa C.
KupopacTBopuMble BUTAMUHBI Ha IPUMEPE BUTAMMHA A.

T'opmonui.

HepBHass u rymopalbHas peryJsiiMd IPOLECCOB KU3HEACATEIBHOCTH OpraHu3Ma.
["opMOHBI, KaKk POJYKThI, BeIpabaThIBaeMbl€ )KeJ1€3aMH BHYTPEHHEN CEKpEeLUH.

Knaccugukaiuss TopMOHOB IO JKele3aM, KOTOpbIe WX MPOAYLUUPYIOT U MO XMUMHUYECKOH
npupose. CpolicTBa ropMOHOB. MHCyMH, Kak rOpMOH O€lIKOBOW MPUPOAbL.  AJpeHalInH, KaKk
TOPMOH aMHUHOKHUCIIOTHOU ITpupoabl.  CreponHble TOPMOHBI HAa IPUMEpPE NOJIOBbIX.  ['unep- u
rUnoQyHKIHUs XKeIe3 BHYTPEHHEH ceKpeluu.

Jlexapcmea. Kparkue cBeleHMs O 3apOXKICHUU M Pa3sBUTHU (apmakoioruu.
Knaccugukarusi JiekapcTBEHHBIX CPEICTB 0 arperaTHOMY COCTOSHHIO: JKUAKHE (PacTBOPHI,
HACTOM, OTBapbl, MUKCTYpBl, 3MYJIbCHM, CYCIIEH3UM U Jp.), TBepAble (IIOPOLIKH, TabJIETKH,
HWIIOJH, Karcyiibl), MSArkue (Mas3H, JUHUMEHTBI, MacThl, CBE€YM). AJIKaJIOUIbI. Baknunsl.
XUMHOTEpAaNeBTHUECKUE Ipernaparbl. AHTHOMOTHKH. Hapkoruyeckne mnpenaparsl.
Hapxomanust u ee mnocneactBus. ONTUMaidbHBIA pPEXKUM TNPUMEHEHHUS JIEKapCTBEHHBIX
IIPENapaToB.

300poevuit 00pa3s rcuznu. Puzndeckue 370poBbe U €ro kpurepuu. llcuxmndeckoe 310poBbe
u ero kpurepuu. HpaBcTBeHHOE 3/10pOBbE U €r0 KpUTepuH. TpH OCHOBHBIE COCTABIISIOIINE
310pOBOTO OOpa3a >KU3HHM: PEXHUM JIHS, NPAaBWIbHOE NHUTaHUE, (U3NYecKas aKTUBHOCTb U
3aHsATHE crnoproM. MDakTopbl, BIMAIOIIME HA 300POBBE YEIOBEKAa: OKpY)KawoIlas Cpena,
npopuIakTU4ecKass BaKIUHALUSA, CTPECChl, BpPEIHBIE IPHUBBIYKH. AnkoronmusM H €ro
nociencTsus. Hapkomanus u ee nocieacTBusl.

QDusuxa nHa cayxicoe 300poe6va uenoeeka. AHTPOIIOMETPHS: U3MEPEHUE UIMHBI U MacChl
TE€Na, CIMPOMETPUS M YKU3HEHHAs €MKOCTb JIETKUX. TEeIIOBbIE M3MEPEHUS M TEIUIOTEPAIHs.
W3mepeHne apTepualbHOTO JaBieHUs. [MIEpTOHMS W TUIOTOHMS. VYabpTpazBykoBas
JMarHOCTHKA M Tepanus. JnekTporepanud. JlazepHas Tepanws. MarsuTHBI pe30HaHC U
pentreHonuarsoctuka. dmooporpadus. Tomorpadus

Cospemennvie MeOUUUHCKUE MEXHON0UU

300posve  uenosexa: cucmemuvlii nooxod. Hopmanvhmaa —@usuonozus  uenosexa.
Ocobennocmu QyHKYUOHUPOBAHUA ObIXAMENbHOU, KPOBEHOCHOU U OpYeUux CUcmem Op2aHusmd.

Duzuonoauveckue nokasamenu OpcarHu3ImMa 4ejloeeKka U UX HoOpmailbHoe 3HaA4YeHue. Me()ub;uHCKue



MexXHoNo2UY  OUASHOCMUKU — 3aboneganuti. Bosmooicnocmu u  nepcnexkmugvl  mMemooos
npogurakmuky, mepanuu U  80CCMAHOGIeHUsA  opeanuzma. I1100xo0bi K  noevlueHUIO
aghpexmusnocmu cucmemol 30pagoOXPaAHeHUs.

Hngpexkyuonnovie 3ad601eeanusn u ux npoguiakmuxa

Hngpexyuonnvie 3abonesanus u ux 6o030youmenu. Cnocobvi nepedauu UHGEKYUOHHBIX
3a001e6aHull U coyudanbhvle PAaxKmopvl, cnocoocmeaywue ux pacnpocmpaneruro. MmmyHHas
cucmema u npunyunsl ee pabomol. OcobeHHocmu GYHKYUOHUPOBAHUS UMMYHUMEMA V PA3HbIX
epynn  Hacenenus. Cnocobvl npoguiakmuxu UH@eKYuoHHvlx 3abonesanuii. Baxyunayus.
Hanpaenennocmo meduyunckux npenapamos 0is 60pvbovl ¢ UHGEKYUOHHBIMU 3A001e8aAHUAMU.
Ilpobnema  pazeumuss  ycmouuugocmu  8030youmenetl  3aboneganuti. MedcoynapooHvle
npocpammul no 6opvoe ¢ UHGEKYUOHHBIMU 3a00NE6AHUAMU.

Hayka o npasunsHom numanuu

Memabonusm, kak obmeH ewjecmeom u dHepeueli Ha YposHe opeanusma. llpunyunsi
@yHKkyuonuposanus nuujesapumenvHou cucmemvl. Kauecmeo npooykmoe numanusi ¢ mouxku
3penUs IHePIeMUUEeCcKOl YeHHOCMU U COOePI’CAHUSl NONE3HbIX U 8PEeOHbIX eeujecme 3Hauenue
COANAHCUPOBAHHO20 NUMAHUS OJIs1 NO00EPHCAHUsL 300p0sbs. [luuesvle 000a6KU: nole3HbLe

ceolicmea u nobounvie 347@67(771& UX UCnojlb306aHUA. ﬂuembl u ocobennocmu ux NPUMEHEHUAL.

Hemoncmpayuu. Tabnuupl, BuAeopparMeHTbl U ciaiael mo TeMe: Ckener uenoBeKa.
Mynsax «Topc uenoseka». Mogens monekynsl JJHK. Mogenn rnasa, yxa, moyku, HEpBHOMU
CUCTEMBI YeJIoBeKa, Koxku. Ckener yenoBeka. M3mepeHue mymbca, JaBIEHUs, OCTPOTHI 3pEHUS,
TEMIIepaTyphl TeNa.

Komneknuu:  BUTaMHHHBIX IIPENapaTroB, MEIWIMHCKUX TOPMOHAIBHBIX IIPENapaToB,
JIEKapCTBEHHBIX ()OPM Pa3IUYHOIO arperaTHOro COCTOSIHUSA, JIEKAPCTBEHHBIX (DOPM pa3IMuHOTO
CIEKTpa JAEWCTBHA. buyperoBas M KCaHTONPOTEMHOBAas peakUUU JUIsl Ipernapara MHCYJIHMHA.
[TopTpeThl BBIIAIONIMXCS YUEHBIX, BHECUINX 3HAUUTENbHBIN KIaa B papMakoioruto. Poctomerp,
MEJIUIMHCKUE BECHI, CIHMPOMETP, PTYTHBII N DIJIEKTPOHHBIA TEPMOMETPBI, TOHOMETPHI
pa3IMYHBIX BUJOB, Ja3epHas yKazKa

JlabopamopHule onvimoL.

Ilpakmuueckas paboma Ne 5. Hccrneoosanue nponopyuoHarbHocmu coOCMEEHHO20
Ppayuona numaHusi, NPoeepKa COOMEEMCmeUs Maccbl meia 603paAcmHoOl HOpMe.

IIpakmuueckas paboma Ne 6. Unmepnpemayusa pe3yiomamos obwe2o anaiuza Kpoeu u
Mouu.

Ipakxmuueckas paboma Ne 7. OuieHKa UHIUBUIYaTbHOTO YPOBHS 3J0POBBSI.

IIpaxmuyeckasn paboma Ne 8. OrieHKa OHMOIOTHYECKOTO BO3pacTa



Tema 5. CoBpeMeHHOe ecTeCTBO3HAHUE HA CJIy:K0e yesoBeKa (22 4)

Dnemenmapuvl u Inemenmapusie yacmuyvt? Ilonsarue o (usmMKe BHICOKMX IHEPTUH.
JIMHEHBIN yCKOPUTENH AIEMEHTAPHBIX YaCTHII, aIPOHHBIN KOoJu1anaep.

Jlenenue aTOMHOTrO siipa: MPOTOHBI, HEUTPOHBL. DyHIaMEHTaIbHbIE YACTHUIIBI: JIENTOHBI U
kBapku. PoOTOHBI. BO30HBI. AHTUYACTULIBI.

bonvwoii adponnwiit xonnaiidep. MoOHTaX M YCTaHOBKa OOJBIIOTO aJpOHHOTO
koyanaepa. [lpunmun nedictBua — kosutaiiaepa. I[lpoucxoknenue maccwl. bozon Xuwurrca.
[Ipoucxoxnenue Beenennoi. AHTUMUD.

Dnepzemuka u Inepzocoepesrcenue

Ilpobnemovl sHepeoobecneuenus. HAYUOHANbHbIE, PEUOHATbHbIE, JOKAIbHblE. 3aKOHbl
coxpaneHus maccvl u dHepeuu. Ilpaxmuueckoe npumeHeHue 3aKOHO8 COXpaHeHus. Buouvl
snepeuu. Cea3b maccvl u 3Hepauu. Iiekmposuepeus u cnocodwvl ee nonyuenus llomydenue
AJIEKTPUYECKOTO TOKa C TIIOMOILBIO 3JIEKTporeHeparopa. HerpaaulnMoHHas SHEpreTuka.
Tennogvle u  eudposnekmpocmanyuu.  OCHOBHBIE  IOHSTHSI ~ QTOMHOM  DHEPreTHKH.
PannoaktuBHOCTh. SlnepHble peakiuu. ATOMHas cTaHius W OpuHUUn ee paborel. ADC Ha
OBICTPBIX HeWTpOHaX. Pagronzoromnueie TepModekTpudeckue renepatopsl (PUTEI n), npuHun
ux gedctBus.  OOmacTH TPUMEHEHUST ATOMHOW DJHEPreTUKH.  AHOoepHas sHepeemuxa u
NepCcneKmusbl ee UCnoIb308aHus. Inep2onompebieHue u d3Hep2oIphekmusHocme.

Ilpooosonvcmeennas npoonema u nymu ee pewtenus. I'eorpadus rosona u €ro
npuunHbl. OCHOBHBIE HaNpaBieHUs B pemieHnur [IpoaoBoIbCTBEHHON MPOOIEMBI:

- HCIIOJIb30BAHWE XMMMYECKUX BellecTB (yIOOpEHHUs, PeryisTopbl pocTpa, (pepoMOHBI,
NECTULIH/IbI, PETIEIUICHTHI);

- CO3JaHME  HUCKYCCTBEHHBIX IPOJYKTOB  IHUTaHUSA; -  METOABl  CO3JAaHMI
BBICOKOIIPOU3BOAUTENBHBIX COPTOB PACTEHUN U MOPOJ )KUBOTHBIX.

OcHogvl buomexnonozuu

[TonsiTue OMOTEXHOJOTMM, KAaK IPOU3BOJUTENILHON CHUJIBI OOIIECTBa, HCIOJB3YIOLIEH
KUBBIE OPraHU3MbI U OHMOJOrMYECKHe MPOLECCHl B MPOMU3BOJACTBE. TpH 3Tama CTaHOBIICHUS U
pa3BUTHs OHTEXHOJOTMU:  paHHsA, HOBas W HoBeHwmas. Tpaduyuonnas OUOMEXHONIO2UA:
npouU3B00CmME0 NPoOYKmMo8 Numauus, nepepabomrka omxooos. Monexkynapnas 6uomexnonio2us.
Cmpyxkmypa u ¢hynxyus nykieunoswvix kuciom. Cunmes 6enka. Knemounas unocenepus. I'ennas
mepanus. Ilpumenenue Ouomexnono2uu 6 30paBOOXPAHEHUU, CETbCKOM XO03Alcmee U OXpaue
oKpyocalowjeti  cpedvl. l'eHHass uWHXeHepus. [ eHHOMOIUPHUIMPOBAaHHBIE OpraHu3Mbl U

TpacHCTeHHbIE MPOAYKThl. KierouHas nHxeHnepus. Knonuposanue.



OMOpHOHaNbHBIE W CTBOJIOBBIE KIETKH. buonornyeckass WHXKEHEpHUs, KaK METOJ
UCTIOJIb30BaHUSI MUKPOOPTaHU3MOB B Ka4ecTBE OMOPEAKTOPOB VI MOMYUYCHHS MPOMBIIIICHHON
npoaykuud. OCHOBHBIE  HANpaBICHHUS  HCIOJIB30BaHUS  (DEPMEHTATHBHBIX  IPOLIECCOB.
Nmvmobunm3oBanubie GpepMeHTBl. Muposoii pvinok Ouomexuonocuil. Ilepcnekmusvt pazeumus
POCCULICKO20 ceeMenma.

Hanomexnonozuu u ux npunoicenue

Hanouacmuyer 6 ocugoll u Hexcugou npupooe: pasmepvl, Munvl CMpYKmypbl,
@yHrkyuonanvnasn 3navyumocms. OcobeHHocmu Qu3u4ecKux u XUMU4eCKUxX C80LUCmM8e HaHOYacmuy.
Camoopeanuzayus. Memoovl nonyuenus umamouacmuy. MemoOsl usyuenus HAHOMAMEPUATLOS.
Konempyuposanue nanomamepuanos. Hoevie mexnonozuu, cmposwjuecsi HA UCNOIb308AHUU
Hawowacmuy u Mmamepuanos, noxyyaemvlx u3 Hux. lloHATHE O HAaHOTEXHOJIOTUHU, Kak
YVOpPaBIsieMOM CHHTE3€ MOJEKYJSIPHBIX CTPYKTYp. /[[Ba moaxoma B HAHOTEXHOJOTHH: «CBEPXY
BHU3» M «CHU3Y BBepx». MOoNeKyIspHbli cuHTe3 © camocOopka. Hanockommueckoe
BBIpAIIMBAaHUE KPHCTALIOB M  IOJUMEPU3HLUS. YTJIepoaHble HaHOTPyOKu. CuHHepreTuka.
Bausnue nanomexnonoauil na pazeumue mexHuku. IK0102u4ecKull Acneknm HaHOmMexHoA02Ul.

@u3uka u 6uim. HarpeBarenbHblE U OCBETUTENbHbIE MPUOOPHL. Pa3HOBUAHOCTH JIaMII:
HaKaJMBaHUS, TaJIOTeHHbIE, TIOMUHECIEHTHBIE, CBETOANOTHBIE.

MuxkpoBonHoBas nieus (CBY-nieus) u npuHIHI ee paboThl.

KuakokpucTtamuiMueckue dKpaHbl U AUCIIIEH, UX YCTPOHUCTBO. DJIEKTPOHHBIA TEPMOMET.
Jomamnue po6otel. Panuonepenatuuku v paguonpueMHHUKH. [IpuHIUnuaibHoe ycTpoHCTBO
TeNeBU30pa U TeneBucHNs. CIlyTHUKOBAs U COTOBAsI CBSI3b.

Xumua u 6vim. Moromuye u gnuctamue cpeAactsa. [IOBEpXHOCTHO - aKTMBHBIE BELIECTBA
(ITAB). OtOenuBaTenu: XUMUYECKUE U onTHYecKue. MHCeKTULUIbI - CpelcTBa JUIsl G0OpHOBI C
HaCEKOMBIMU. XHUMHUECKHE CpeACTBa TUTHEHbl M KocMeTHkH. IlumeBble n00aBKH, UX
MapKHUpOBKa.

Cunepzemuka.

[TonsiTe O CHHEpPreTHKe M CaMOOPTaHU3allMM OTKPBHITHIX cucTeM. OOlue MNPUHIUIBI
cuHepreTuku. Touka Oudypkanuu u arTpakT. Poinb CHHEPreTUKU Ui U3y4eHUs] TPUPOIHBIX U
COIMaNbHBIX siBNeHUU. CTpyKTypUpOBaHHE MATEPUAIBHOTO MHpPa W €ro HU3y4yeHue
CHeHaIbHBIMU pa3fenaMu (GU3HKH.

DopMBI ABUKEHUS MATCPHUH.

Ecmecmeo3snanue u uckyccmeo. 30J10TOE CEUEHHUE U €ro  MCIOJIb30BAaHUE B
NPOM3BEACHUSAX apXUTEKTYPHI, KUBOMUCH, CKyIbNTYphl. IlocnenoBarensHocts @uboHaYUH, €

IpUMEHEHHe B  HCKyccTBe. PacmpocTpaHeHHOCTh  MpaBuja  30J0TOTO  CEYEHHS] U



nocienoBareabHOCTH  PUOOHAYYM B JKMBOW  NPHUPO/IE. buonnka ©  apxXuTeKTypa.
B3auMonpoHUKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.

Jlemoncmpayuu.

Ta6muipl, BugeodparMeHTsl U poTorpaduu Mo Teme.

IToptpetsr: k. YUensuka, 1. Xurrca, JI.M. Jlenepmana, M. @apaneii, A.A.bekkepens,
M. Cknanosckas-Kropu, JI. Melithep, O. I'ann

Ilpakmuueckas paboma Ne 9. U3yuenue siBICHUS JIEKTPOMArHUTHOM MHIYKIIMH.

Ilpaxmuueckas paboma Ne 1(. I3ydeHue 30J10TOTO CEUCHHS Ha PA3JIMUYHBIX 0OBEKTaX.

Tema 6. Bkiax coBpeMeHHbIX yueHbIX B popmupoBanue EHKM (4 yaca)

I/I3yquI/Ie 6H0rpa(1)1/11/1 COBPCMCHHBIX pOCCHfICKHX YUCHBIX. OI_ICHKa BKJIaga COBPCMCHHbBIX

poccuiickux yueHbix B popmupoBanne EHKM. [locrneqnue oTKpbITUS B 00JaCTH €CTECTBEHHBIX

HayK.
I1l. Temaruueckoe MIAHUPOBAHUE ¢ YKA3AHMEM KOJIHYECTBA
4aC0B, 0OTBOAUMBbBIX HA OCBOCHHC Kﬂ)KI[Oﬁ TEMBI.
10 kaacc.
Ne Paznen KonnuectBo | Kontponbueie | [Ipaktud.
4acoB paboThI paboThI
1. Beenenue 4
2. EctecTBO3HAHME U METOBI ITIO3HAHUS 16 1 4
MUpa
3. Meramup OcBoeHHE KOCMOCa U €r0 9
POJIb B JKU3HU YEIOBEUECTBA
4. O6onouku 3emin: auTochepa, 12 1 2
ruapocdepa, atmochepa
S. Makpomup. Hayka 06 okpy>xaroriei 23 1 6
cpene. buocdepa.
6. AbuoTtnueckue GpakTopsl U 28 1 7
MPHUCIIOCOOICHHOCTh K HAM YKUBBIX
OpPTaHM3MOB.
7. [TpocTpaHcTBO M BpeMs 6
8. IToaroroBka u 3amura 5
HCCJIEIOBATEILCKUX MPOEKTOB
Hroro 102 4 19




11 kaace.

Ne Paszpnen KomnyectBo | KoHTpOnIbHEIE [Ipaxkr.
JacoB paboTHI paboTHI
1. [ToBropenue kypca 10 knacca 7 1
2. Mukpomup. Atom. Bemnecta 34 1 2
3. XHUMHUYECKUE PEAKLIMU 13 1 2
4, 310pOBBE 22 1 4
5. CoBpeMeHHOE €CTECTBO3HAHKE HA 22 2
ciIy0e ueroBeKa
6. Bxnag coBpeMeHHBIX YUCHBIX B 4 1
dopmupoBanne EHKM
Hroro 102 5 10







