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Pabouas mporpamma mno Ouonorun mis 10-11 kiaccoB cocTaBieHa B COOTBETCTBUU C
@DenepalibHBIM TOCYIaPCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM CPEJHETr0 00IIero odpazoBaHUs
(®I'OC COO) u IIpumepHoit mporpammsl U3 «Peectpa MpUMEpPHBIX OCHOBHBIX 00111€00pa30BaTEeIIBHBIX
IporpaMM CpeHero o0Iiero o0pa3oBaHus» Mo npeamery «EctecTBo3HaHuEY.

HJ'IaHI/IpyeMI)Ie PE3YIbTATBI OCBOCHUSA y‘l€6HOFO nmpeameTa «EcTtecTBO3HAHUE»

JInynocTHbIE:

Lleneevim npuopumemom na ypoene COO agnsemcsa cozoanue OAAZONPUAMHBIX YCAOGUNL 0714
npuoodpemenus WKOJIbHUKAMU ONBIMA OCYULECMEIEHUA COYUATbHO 3HAUUMBIX Oel.

1. ombIT fei, HaNPaBIEHHBIX HA 3200TYy O CBOCH CeMbe, POIHBIX M OJHM3KUX;

2. TPYAOBOM! OIBIT;

3. ONBIT JIeJI, HAIIPABJICHHBIX Ha IOJIb3y CBOEMY TOPOJY, CTPAaHE B IIEJIOM, OTBIT JACSITECIHLHOTO
BBIPQKEHUSI COOCTBEHHOMN T'Pak1aHCKOM MO3HIINU;

4. OTBIT IPUPOTOOXPAHHBIX JICIT;

5. ONBIT pa3pelieHus: BO3ZHUKAIOMNX KOH(PIUKTHBIX CUTYAIlUl B IIKOJIE, TOMA WM HA YIUIIE;

6. OMBIT CaMOCTOSITEILHOTO TPUOOPETEHUS HOBBIX 3HAHUH, TIPOBEACHHUS HAYYHBIX
WCCIIETOBAHUH, OIBIT IPOEKTHOM JIEATEIbHOCTH;

7. ONBIT W3YYCHHS, 3alIUTHl ¥ BOCCTAHOBICHUS KYJbTYpPHOTO HACJICIUS YEIOBEUYCCTBA, OIBIT
CO3/1aHUS COOCTBEHHBIX IPOU3BEICHUN KYIbTYPHhI, OMBIT TBOPYECKOTO CAMOBBIPAKECHHUS,

8. OMBIT BeJleHUs 30POBOT0 00pa3a *KU3HHU U 3a00ThI O 3I0POBBE APYTUX JHOJCH;

9. ombIT OKa3aHUS TMOMOIIM OKPYXKAIOIIUM, 3a00Thl O MAabIIIAX WIA TMOXWIBIX JIOISX,
BOJIOHTEPCKHUU OIIBIT;

10. ompIT caMOMO3HAHUS M CaMOaHallM3a, OMBIT COLMAIbHO MPUEMIIEMOTO CAMOBBIPAXKEHUS U
caMopeaTH3aIny.

MeranpeameTHeie:

— OBJIAJICHHE YMEHUAMHM M HaBBIKAMM Pa3JIMYHBIX BHUJIOB I103HABATEIBHOM NEATEIBHOCTH,
MIPUMEHEHUSI OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO-MH(OPMALMOHHBIA aHaIN3, MOJIEIUPOBAHUE)
JUISL U3Y4EHHMS] PA3JIMYHBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOIO MUPA;

— OBJaJ€HHE OCHOBHBIMHM MHTEJJIEKTYaJIbHBIMU ONepalusMu: (OpMYJIHPOBAHUE THUIOTE3,
aHaJIu3 U CUHTE3, CpaBHEHHE, 00OOIIeHHEe, CHUCTeMaTH3allus, BBIIBICHHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3€H, IIOMCK aHAJIOT OB,

— (QopMupoOBaHUE YMEHUN F€HEpUPOBATh UJEU U ONPEAEIATh CPEACTBA, HEOOXOAUMBIE JIs UX
peanu3anuy;

— (dopMUpoBaHME YMEHUU OIpenessTh LENH U 3aJadd JEsTeIbHOCTH, a TakXKe BbIOMpaTh
CpeZACTBa peau3alluy ATUX LeJel U MPUMEHATh Ha MpakTHKe; (GOpMHUPOBaHUE YMEHUI HMCIOIB30BAThH
pa3iaMyYHble HCTOYHUKU JJIsi TOJY4YEHHS €CTEeCTBEHHO-HAay4yHOH HH(OpManuu U TOHUMaHUS B
3aBUCUMOCTH OT co/iepKaHusl U (POpMBbI IPEACTAaBICHHON HH(pOpMAaLIUKU U Lesel axpecaTa.

IIpeamerHsbIe:
Brimyckank Ha 6a30BOM ypOBHE HAYUHUTCS:

- JEMOHCTPUPOBAaTh Ha TMPUMEpPAX pOJb E€CTECTBO3ZHAHUS B PA3BUTHU YEJIOBEYECKOU
IHUBUJIU3AIUY;



- BBIJICJIATH IEPCOHAIBHBINA BKJIAJl BEIMKUX YYCHBIX B COBPEMEHHOE COCTOSTHHE €CTECTBEHHBIX
HayYK;

- TPaMOTHO MPHUMEHSTh €CTECTBEHHO-HAYyYHYI0 TEPMHUHOJIOTUIO TPH OINUCAHUH SIBICHUN
OKPY>KaIOILEro MUpa;

- 000CHOBaHHO MPUMEHATH NPUOOPHI TSI U3MEPEHUS] U HAONIOACHUS, UCIOJB3YS ONHMCAaHUE
WM TIPEITIOKEHHBIN aJITOPUTM DKCIIEPUMEHTA C IEJBI0 MOIYUYeHUs 3HAHUH 00 00BEKTE U3yUCHUS;

- BBIABJIATH XapakTep SIBIICHHI B Oprmanmeﬁ cpe€ac, MOHHUMAThb CMBICII Ha6.]'IIOI[aeMBIX
mponeccoB, OCHOBBIBAACH HA €CCTCCTBCHHO-HAYYHOM 3HAHHU,

- HUCIIOJIB30BaTh JIA OMMCaHHUA XapaKTepa INPOTEKaHHA ITPOLECCOB (bI/ISI/I‘IeCKI/Ie BCIIMYHUHBI U
ACMOHCTPHUPOBATH B3aAUMOCBA3b MCIKAY HUMMU,

- OCYWICCTBIIATL MOIACIUPOBAHHUEC IIPOTCKAHHA Ha6J'IIOI[aeMI)IX ImponecCcoB € YUYCTOM I'paHUI]
MPUMCHUMOCTH HUCIIOJIb3YyCMBbIX MOIIGHeﬁ;

- KPUTHYECKU OLEHUBATh, MHTEPIPETUPOBATh U O00CYX)AaTh MHGOPMAIUIO, COJIEPKAIYIOCS B
coobmenusix CMMU, pecypcax HHTepHeTa, HAyYHO-TIONYJSPHBIX CTaThsX C TOYKH 3pPEHUS
€CTECTBEHHO-HAyYHON KOPPEKTHOCTH; JI€JIaTh BBIBO/IbI HA OCHOBE JIMTEPATYPHBIX JAHHBIX;

- [PUHUMATh apryMEHTUPOBAaHHBbIE PEIICHHS B OTHOLUIEHUH NPUMEHEHHUS Pa3HOOOpa3HbIX
TEXHOJIOTUH B MPO(HECCHOHAILHON AEATENbHOCTU U B OBITY;

- HU3BJCKAThb M3 OIIMCaHHWA MalluH, HpI/I60pOB N TCXHHYCCKHX yCTpOfICTB HCO6XO[[I/IMI)I€
XApaKTCPUCTUKU 1A KOPPCKTHOI'O UX UCIIOJIb30BAHUA,

- 00BACHATDH MIPUHIIMIIBI, [T0JIOKEHHbIE B OCHOBY pabOThl IpUOOPOB;

- OPTaHU30BBIBAThH CBOIO JICATEIHHOCTH C YU€TOM MPHUHIIMIIOB YCTOWYMBOTO PAa3BUTHS CUCTEMBI
«IIpUPOIa—00IIECTBO—UEIOBEK» (OCHOBBIBASICH HA 3HAHUX O MpoIleccax MepeHoca 1 TpaHCPOpMaLuu
BEUIECTB M DHEPrHil B HKOCHUCTEME, Pa3BUTUU U (PYHKIHOHUPOBAHUU OHOchEphl; O CTPYKType
NOMYJSIIMK M BUJA, aJanTalUsaX OpPraHu3MOB K cpelae OOWTaHus, CBOMCTBaX SKOJOTHYECKHX
(hakTOpOB; PYKOBOJCTBYACH NPUHIIMIAMHU pecypcocOepexeHuss u 0e30MacHOr0 TMPUMEHEHUsS
MaTepuaIoB U TEXHOJIOTHI; COXpaHsisi OMOJIOTMYEeCKOe pasHOOOpas3ue);

- 00OCHOBBIBaTh MPAKTUYECKOE HCIIOJIb30BAHNUE BEILIECTB U UX PEaKLUi B IPOMBIIUIEHHOCTH U
B OBITY; OOBSICHSATH POJIb OIPEIETICHHBIX KJIACCOB BEIIECTB B 3arpsiI3HEHUH OKPY’KaIoLel cpebl;

- JIHCTBOBAaTh B paMKaXx NMPaBUJ TEXHUKU O€30IaCHOCTH M B COOTBETCTBUU C MHCTPYKLMSIMHU
[0 MMPUMEHEHUIO JIEKApPCTB, CPEJACTB OBITOBOI XUMHUH, OBITOBBIX 3JEKTPUUECKUX MPHUOOPOB, CIOKHBIX
MEXaHU3MOB, [IOHUMasi €CTECTBEHHO-HAYYHBIE OCHOBBI CO3/IaHMS IIPEAIIUCAHNN;

- (hopMupoBaTh COOCTBEHHYIO CTPATETHIO 3/I0POBbECOEPETAIONIETO (PAaBHOBECHOT0) MUTAHUS C
y4eTOM OHOJOTHYECKON 11eIeCO00Pa3HOCTH, POJIH BEIIECTB B MUTAHUU U )KU3HEACATEILHOCTH JKUBBIX
OpPTraHHU3MOB;

- OO0BACHATHL MEXAaHM3M BIMSHHUS Ha JKUBBIE OpraHu3Mbl JJICKTPOMAIrHUTHBIX BOJIH U
PaaOAKTUBHOI'O M3JIYUYCHUA, a TAKIKC )IGfICTBI/ISI AJIKOT'0JId, HUKOTHUHA, HAPKOTUYCCKUX, MYTAarcHHBIX,
TEPATOrCHHBIX BEIICCTB HA 3I0POBLEC OpraHru3Ma U 3apOAbIIICBOC PA3BUTHUC,

- BI)I6I/IpaTB CTPaTCruro MOBCIACHUSA B OBLITOBBIX U '—IpGSBBI‘—I&ﬁHBIX CUTyallusX, OCHOBBIBAsCh HA
IIOHUMAaHHWH BJIMAHUA HAa OpTraHU3M YCJIOBCKA (1)1/13qu01<1/1><, XUMHYECKUX U OHOIIOTHUYECKUX (baKTOpOB;

- OCO3HAHHO JIEHCTBOBATh B CUTYallMH BHIOOpA MPOAYKTA WM YCIYTH, IPUMEHSs €CTECTBEHHO-
Hay4HbIE KOMIIETCHIINH.



Brimyckauk Ha 6a30BOM YpOBHE MOJYYUT BO3MOKHOCTh HAYUUTHCS:

- BBINOJIHATH CaMOCTOSITEJIbHBIE JKCIIEPUMEHTBI, PACKPBIBAIOLIUME TMOHUMAHUE OCHOBHBIX
€CTECTBEHHO-HAYYHbIX MOHSTHIA M 3aKOHOB, COOMIOMas mpaBuia 06e30MmacHoil paboThl; MPEACTaBIAThH
MOJIy4YEeHHBIE pe3yJbTaThl B TaOJMYHOM, rpaduyeckoil WM TEKCTOBOH (opme; AenaTh BBIBOJABI Ha
OCHOBE IMOJYYEHHBIX U JTUTEPATYPHBIX JAHHBIX;

- OCYIIECTBIISITh CAMOCTOSITENIbHBIM yUeOHBIH MPOEKT WM HCCIe0BaHUE B 00JIaCTU
€CTECTBO3HAHMUS, BKJIIOYAIOLIUN OINpEIEIIEHUE TEMbl, IIOCTAHOBKY ILI€JM W 3aJa4, BbIABM)KEHUE
TUIOTE3bl U TMyTEHl ee SKCHepUMEHTANIbHONM MNpPOBEPKH, IPOBEIACHHE SKCIEPUMEHTa, aHajJh3 ero
pPE3yNbTaTOB C YUYETOM IMOTPEIIHOCTH H3MepeHus, (OopMyIUpOBaHUE BBIBOJAOB U MPEICTABICHUE
TOTOBOTO MH()OPMAITMOHHOTO POAYKTA;

- 00CyX/aTh CYILECTBYIOIUE JOKaJIbHbIE W pPErHOHaJbHbIE NPOOIEMbl (3KOJIOIMUYECKHE,
SHEPreTUYECKUE, ChIPHEBBIE U T.J1.);

- 000CHOBBIBATH B AUCKYCCHU BO3MOIKHBIC ITYTU UX PCHICHUSA, OCHOBBIBAsICb HA €CTCCTBCHHO-
HAaYYHBIX 3HAHUAX

- HAXOJUTh B3aUMOCBS3H MEXAY CTPYKTYpOl U (pyHKIMEH, NPUUYUHON U CIEICTBUEM, TEOpHUECH
u (pakramu mpu aHanIM3e MPOOJIEMHBIX CUTYaIlMii 1 000CHOBAaHMU NMPHHUMAEMBIX PEHICHUI HAa OCHOBE
€CTECTBEHHO-HAYUHBIX 3HAHUH; MIOKA3bIBaTh B3aMMOCBSI3b MEXKAY 00JIACTSIMU €CTECTBEHHBIX HaYK.

Conepxxanue yuedonoro npeamera «EcrectBoznanue» 10 kiace.

Beenenue (4 )

Beenenne B ecrectBo3Hanue. IIpupoma-cpena oOWTaHMS M MCTOYHUK JKM3HHM YeEJOBEKA.
B3auMooTHOIIEHNsT YeloBEeKa W TPUPOAbI, UX [ualeKkTuka. [Ipupona — HCTOYHMK TBOPYECKOIO
BJIOXHOBEHMS JEATEIIC HCKYCCTBA.

EcrecTBO3HaHWE — €AMHCTBO HaykK o mpupoae. Marepus u (opMbl €€ CyIECTBOBAHUS.
Huanextuka ectecTBo3HaHUs. OCHOBHbIE ATambl €ro pa3Butus. [loHATHE O ecTecTBO3HaHMM, Kak
CHCTEME Hay4YHBIX 3HaHUH O IIPUPOJIE.

HemoHcTpauuu. BuaeodparmMeHTsl (MOJds CEIbCKOXO3IMCTBEHHBIX YrOIUM, Kapbepbl JUIs
J00BIYM YTIJISL U PY/BI, METAITyprudyeckrue KoOMOMHATHI, ra3o- U HedrenpoBo s, Guiotunuu, ['9C, TOL]
n ADC, mocnencTBusi 3eMIETPSCEHUM W IIyHaMH, MCYE3HYBIIME BMJIbI PACTEHHUH M IKUBOTHBIX);
pPEeNpOayKIUH KapTUH BEIMKHX XYAOKHUKOB C TMeHW3akaMM M JPYTMMH OOBEKTaMU HPUPOIBI
(IHumkuna, JleButana, AiiBazoBckoro, fOona u 1ap.); My3bIKajdbHbIE (DparMEHTHI, MOCBSIIEHHBIE
saBieHusIM puposl (HalikoBckuit, Cen-Canc, berxosen u ap.).

[TopTpeTbl y4yeHBIX-€CTECTBOUCIBITATENEH, BUACOPPArMEHThl IO UCTOPUM BO3HUKHOBEHMS U
pa3BUTHs (PU3MKH, XUMUHU U OHOJIOTUN
EctecTBo3Hanue u MeTopl o3Hanus mupa (16 1)

B3anmocBA3b MEXy HAyKOH M TEXHOIOTHSMHU

Hctopust mszydenust npupojsl. [Iporpecc B eCcTECTBEHHBIX HayKaxX M €ro BKJAaJ B pa3BUTHE
IUBWIN3ALMU. MeToJbl HAayyHOrO IO3HAaHMSA M MX COCTaBIAIOLIME: HaONI0/eHUe, H3MEpEeHUE,
9KCIIEPUMEHT, MOJEINPOBAHNE, TUIIOTE3A, BBIBOJ, IOCTpOEHUE Teopuu. POpMBI O3HAHMS: HAYYHOE U
HeHayyHoe. J[Ba ypOBHSI HAy4YHOTrO TO3HAHMS: SMIUPUYECKUN (UyBCTBEHHBIH, ONBITHBIMN) U
TEOpEeTUYEeCKHi (palMOHaANbHBIN). MojaenupoBaHue Ha TEOPETUYECKOM YPOBHE TO3HAHUS M THUIIBI
Mozene (upeanbHas, aHAJIOTMs, MaTeMaruueckas). Ponb  MBICIEHHOrO JKCIEPUMEHTa H
MaTEeMaTHYeCKOro  MOJEIUPOBAHMS B  CTAHOBJIEHMM M Pa3BUTHM  €CTECTBEHHBIX  HayK.
@DyHIaMEHTaIbHbIE OHITHS €CTECTBO3HAHUS.



A3pIk ecrecTBO3HAHMA. bronorus. buonornueckas cucreMaTHKa U €€ Ba)KHEHUIIME TAKCOHBI.
bunomunanbHasg HomeHkiarypa. I[lonstue Bupma. Cucremaruka >XKUBOTHBIX. IloHsTHE nOpOIBI.
Cucremarnka pacrenuid. Ilonstue copra. buosnormueckass HOMEHKJIAaTypa —  OCHOBa
npodecCUOHATBHON AesaTenbHOCTH. XuMus. TpuBHaabHble Ha3zBaHUs. PannoHanabHas HOMEHKIIATYpa.
Mexnynapoanas HoMeHkiarypa MIOITAK.

XUMHUUYECKUE AIIEMEHTHI U MPOUCXOXKACHNE WX Ha3BaHui . Kiaccudukanus HeopraHHm4ecKux
BeUIeCTB (OKCHU/bI, KHCIOTbI, OCHOBAHUS, COJIM) U MPHUHIMUIBI 00pa3oBaHusa UX Ha3zBaHui. Dusuka.
Enununst u3mepennst puznyeckux BenuuuH Ha Pycu. EnuHunms usmepenus GU3NYeCKUX BEJIWYHH B
HEKOTOPBIX JPYTUX CTpaHax. MexayHapoAHas CUCTeMa €IUHUI] U3MEpPEeHUs] (PU3NYECKUX BEIIUYHH —
CH. OcHoBHBIE U TIPOU3BOAHBIC SAMHULIBI U3MEpeHUs Gu3nueckux Bennuna CH.

EcTecTBeHHOHayuYHbIE IOHATHS, 3AaKOHbI U TEOpUHM. ECTeCTBEHHOHAy4YHBIE IOHATHS.
KonkperHble M aOCTpakTHblE €CTECTBEHHOHAy4YHbIE IOHSATHS. 3aKOHBI  €CTECTBO3HAHMSL.
EctectBenHonayuynbie Teopuu. OnmucarenbHble TEOPUU U 00BSICHUTENbHBIE Teopuu. [Ipornozupyromas
POJIb €CTECTBEHHOHAYYHBIX TEOPHH.

EcTecTBeHHOHay4Hass KapTHHa  MHpa. Kaptunel wmupa: penuruosHas, ObITOBas,
xynoxectBeHHas. EcrercBeHHoHayuyHas kaptuHa mupa (EHKM). OBomonus EHKM u ee stamsi:
apUCTOTENEBCKUI, HBIOTOHOBCKMM, SUHIITEHHOBCKAs peBoytonusa. [IpuHOMNBI MO3HaHUS B
€CTECTBO3HAHUHU: COOTBETCTBUS, TONOJHUTEIBHOCTH, IPUUUHHOCTH, CUMMETPHH.

Mupsl, B KOTOpbIX Mbl XHUBeM. [IpuMepsl cucTeMaTH3alMK M HArJsIHOTO IPEACTABICHUS
HAay4yHOTO0 3HAHUA: MPOCTPAHCTBEHHO-BPEMEHHBIE XapAKTEPUCTUKU (HAHOMHpP U  MHKPOMHUD,
MakpoMmup, Meramup). ['paHuIlbl MUPOB U YCIOBHOCTb ATHX TpaHHIl. Poiib HAydHBIX TOCTHIXKEHHUI B
CO3/IaHUU HOBBIX TEXHOJIOTUN. DBOMIOIMS TeXHOJOrui. [TprOopbl 1715 N3ydeHus MUPOB, UX 3BOJIOLUS
0T cBeToBOro Mukpockona P.I'yka mo ckaHupyromero TynHenbHoro Mmukpockona (CTM) u atomHoO-
cuinoBoro mukpockona (ACM). MonekynsipHOe pacrno3HaBaHUE M €r0 poJib B MPHUPOAEC U KU3HHU
yenoBeka. KommbroTeps Oyayiero.

Hemoncrpauuu. Iloptpersl yuensix- ecrectBoucnbiTatenedt (I'.I'amunes, J[.Menneneesa,
I''Mennens, H. bekeroBa, M. ®apanes), pa3iuuHble MarepuaibHbie (u3ndeckue (eKTpodopHast
MalIMHA — MOJIENb MOJIHUY, KPUCTAJUIMYECKUE PEILETKN Pa3IMYHbIX TUIIOB), OMOJIOTHYECKHE (MYJISKU
[[BETOB, OPTraHOB TeJia YeJoBeKa), reorpaduyeckue (rodyc, Kkapra, TeIIypui),

XUMHUUYECKHE (I1apOCTEP>KHEBBIE U 00BEMHBIE MOJIETN MOJIEKYJI pa3JInYHbIX BemiecTB). Ciai bl
¢ MozensaMu ctpoeHust aroma Tomcona u Pesepdopaa.

OTHOCHUTEIBHOCTD MOHATHS MYCTOTHI. Paznuunble (pu3nueckrue, XUMHUUECKUE U OMOJIOTHYECKHEe
mojenu. [Toptperst Apucrorens, K.Jlunnes, Y. [lapuHa; BuieopparMeHTsl ¢ TAKCOHAMU B OOTaHUKE
U 300JI0TUM U TPUMEPbl CUCTEMATUKH OTAENbHBIX PACTEHUN W >KUBOTHBIX. Tabmuua, cmaijg wiu
BugeopparmeHT «Homenknatypa MIOITAK»; TaGauupl uiau ciaalasl ¢ aHUMaLMAMHU 0 OOIIMM
MpPUHLIMIIAM 00pa30BaHMs Ha3BaHUN BaKHEHIIMX KJIACCOB HEOPraHMYECKUX COEIMHEHUN — OKCHJIOB,
KHCJIOT, OCHOBAHMSI, COJIEH, - U X KIACCUPHUKALIH.

[Toptpers Oma, Kynona, HetoTona, DiiHIITEtHA U 1p.; TAOJUIIBI OCHOBHBIX M MPOU3BOJIHBIX
enunul; CHU; nuHamudeckue BUAEO(PAarMEHTHI, WUIIOCTPUPYIOLIME BajkKHEHIINME MOHATHS (U3UKU
NPUMEHUTEIBPHO K TeME€ Yypoka; ciaiin win BuaeopparMeHT «CTapopycckue eAMHMIIBI U3MEpPEHUs
HEKOTOPBIX (U3NYECKUX BeTUYMH». Tabnuipl U BuAeo(dparMeHThl, WIIIOCTPUPYIOIIUE BaKHEHIIne
MOHATHSI, 3aKOHbI W TEOPUM E€CTECTBEHHOHAYUHBIX JHUCHUUIIMH IO KypCy OCHOBHOHM IIKOJBI.
BuneogparMeHTsl 1 caiiibl 0 3BOJIIOLIUH MUKPOCKOIIOB.

Jlaboparopubie omnbITel. 1. IlocTpoeHne paBHOCTOPOHHUX TPEYrOJIbHUKOB W3 CIHYEK Ha
IUIOCKOCTH M B mpocTpaHcTBe. 2. MimmocTpanmuss npuHLOMIA COOTBETCTBHsA. 3. MogaenupoBaHue
MpUHIMIIA PabOThl CKAHUPYIOLIETO MUKpOcKora. 4. Jloka3areabcTBO O€IKOBON IPUPOIbI PEPMEHTOB.

[Tpaktuyeckas padora Nel. OMnupuyeckoe Mo3HaHUE B U3YUYEHUH €CTECTBO3HAHUS.

[TpakTueckast padora Ne2. [locTpoeHune NpPOCTPAHCTBEHHBIX MOJENEH HEOPraHMYEeCKHX H
OpPraHUYECKUX COEAVHEHUI B COMOCTABIEHUH C UX CBOMCTBaMH.

[TpakTrueckas padorta Ne3. HaGmoneHnue 3a ropsieid cBedoi

[Ipaktuyeckas pabora Ne4. HabmiogeHue 3a HM3MEHEHHEM TeMIeEpaTypbl Jiba W €ro
COCTOSIHMEM IIpU HarpeBaHUU

Meramup. OcBo€HHE KOCMOCA U €T0 POJIb B )KM3HU YesioBeuecTBa (9 1)



XpOHOJIOTHST aCTPOHOMHUYECKMX TMPEJICTABICHUNA W OTKPBITUW: TIE€OLEHTPUYECKas CHUCTEMa
MHpa; aHTPONOIICHTPUUYECKAsI CUCTEMA MUPA; TEIUOIICHTPUYECKAsi CUCTEMa MUpa. ACTpoHOMBI 16-19
B.B. U MX BKJIQJl B pa3BUTUE NpEACTaBlIIcHUN O BcenmeHHoil. BceneHHas: Teopusi BOSHUKHOBEHMS,
CTPYKTYypa, COCTaB, 3BOJIOLHUA. ACTPOHOMHS KaK HayudHbI (yHIaMEHT OCBOCHUS KOCMHUYECKOIO
npocrpanctBa.  Kocmosorus. Bknaxg  OT€UeCTBEHHOM HAaykKM B MHPOBYKD  KOCMOJIOTHIO.
PakeroHocHTENN, UCKYCCTBCHHBIE CITYTHUKH, OpOUTANbHBIC CTAHIIMH, IJIAHETOXOJbl. OpOuranpHas
actpoHomuyeckasi obcepBaropus (OAQO). Hcnonb3oBaHUE CIYTHUKOBBIX CHCTEM B  cdepe
nH(OPMALMOHHBIX  TexHoJIOTUH. CoOBpeMEHHbIE HayYHO-HCCIEAOBATEIbCKUE MPOrPaMMBI IO
M3YYCHHIO KOCMOca M WX 3HaueHue. [IpoOnembl, CBs3aHHBIE C OCBOCHHEM KOCMOCA, M MYTH HX
peuieHus. MexxayHapoJIHOE COTPYIHHYECTBO.

O6omouku 3emun: murocdepa, ruapochepa, atmocdepa (12 1)

Crpoenune 3emmu. Jlutocdepa. Buyrtpennee ctpoenue 3eMiid M €€ XMMUYECKUH COCTaB.
Crpoenne u coctaB jutocdepsl. MuHEpaasl UM TOpHBbIE MOpoabl. Pyxapl. JlutocdepHble IUTUTHL.
3emnerpsacenus. [llkana Puxtepa. uTeHcMBHOCTD 3emiieTpsiceHuid. Llynamu.

I'unpocepa. Oxeansl u mopst. CoctaB rugpocdepsl. MupoBoit okean. Mops. Herunuunsie
MOpsL: CapraccoBo, Kacmnmiickoe u Apanbckoe. Tema MOps B NPOU3BEIEHUSAX MHUPOBOMU
XYJ0’KECTBEHHOU KYJIbTYPBHI.

Boapbl okeaHOB U MOped. XMMUYECKHI COCTaB MOPCKOM M OKeaHM4YecKou BoAel. IIpommie.
Jlen B okeane. I'pennanaus. AHTtapkTuaa. J[Buxenue Bog MupoBoro okeaHa. [IpuianBel U OTIUBBI.
Mopckue Teyenus. Tumsl kiMmara.

Bopp! cymmu. Boner cymm u ux knaccudukanus. Pogauku. ['eitzepbl. MunepaabHbie BOABI U
UX Ki1accUpUKaIMsL. IIpobnema npecHoil Boxbl. O3epo baiikan. KapcroBble siBieHHS U
00pa3oBaHME CTATIAKTUTOB M CTAIarMUTOB. AHOMAJIbHBIE CBOWCTBA BOJBI M UX 3HAYCHHE B TIPUPOJIC.

Atmocgepa. Iloroma. Atmochepa u ee coctaB. BeprukanbHoe cTpoeHHe aTMocgepsl:
Tporocdepa, crparocdepa, mesochepa, repmocdepa, sx3ochepa. CocraB Bo3ayxa. O30HOBBIC IBIPHI U
napHuKkoBbli 3¢ ¢exT. [loroga u kaumar. AtmocdepHoe naBieHue. Berep. AtrmocdepHoe naBieHue.
Kecconnast u BbicoTHas Oone3Hu. L{ukioHbl M aHTULMKIOHBL. ATMOchepHble QpoHTHL. BeTpa u ux
BUJBI: IIKBAJ, CMEpY, aHTUIIAccaT, maccar, 0pu3, ¢peH, 6opa, CUPOKKO, MyCCOHBI, Tal(pyHBI, yparaHsl,
CMEpPYH, TOPHAJIO.

[Ikana bodopra.

Bnaxnocts Bo3ayxa. BnaxknocTts Bo3gyxa. [lcuxpomerp u I'urpomerp. Touka pocsr. Obmnaka,
ux (opMmsl u pazMepsl. Tyman. Ocaaku 1 ux Tunsl. Pagyra.

Jemoncrpanuu.  OOpasibl pysl, MUHEPAJIOB U FTOPHBIX MOPOJI, GU3NYecKas KapTa MOIyIIapui,
aTJIachl.

Kaptel: Mopckux Teuenui, pusnueckue kaptel Mupa u Poccuiickoit denepanun.

Bugneodparmentsl u ¢pororpaduu no teme ypoka: crpoeHue 3eMiH, 3eMJIETPSICEHUs, LIyHaMH,
pa3iauuHble OKeaHbl M MOps, ailcOepru, MOpCKUE TEYEHHUs, POJHUKH, reisepsl, o3zepo baiikain,
KapCTOBBIE SIBJICHUS (CTAJIAKTUTHI M CTAJarMHUThI), aTMOC(Epa U €€ COCTaB, [IMKJIOHBI U aHTUIIUKIIOHBHI,
BUJIbI BETPOB, TYMaH, pajayra, OCaJKu pa3iMyHbIX TUNOB. Penponyknuun kaptu - WM. AliBa3oBckHii
«esareiit Ban», U. JleBuran «beper Cpenuzemnoro mops», M. Ilumkun «Ha Oepery mops», JI.
Jlaropao «Mope», A. PoutoB «Ha romybom npoctopey; pparMeHTbl My3bIKalIbHBIX ITpou3BeneHui - H.
Pumckuii-KopcakoB «Canko», K. [lebroccu «Mopey», M. PaBens «Jlogka B okeane» u3 cOOpHHUKA
«3epkanay, I1. YalikoBckuii «JIebequnoe ozepo», M. Mycoprckuit  «CHerypouka». [IpeBpamienus
HEPaCTBOPUMBIX KapOOHATOB KalbliMg U MarHus (CpeiHUX coyiei) B pacTBOPUMBIE THAPOKAPOOHATHI
(xucnple conu) U OOpaTHO — MpUYMHA OOpPa30BaHMsS CTATAKTUTOB M CTaJarMUTOB. MojenupoBaHue
napHukoBoro s¢dekra. [Ipubopsl: a1 u3MepeHuss arMocepHoOro aaBieHHs (OapoMeTpshl), A
M3MEpEHUS BIAKHOCTU BO3yXa (TUTPOMETPHI).

JlaGopatopuble omnbIThl.  1.M3ydyenue cocraBa rpanurta. 2. MonenupoBaHue BBICOKOH
IJIOTHOCTH BOABI MepTBOoro Mops. 3. Pacmmpenue Boibl IpH HATPEBAHUH.



[Tpaktrueckas padota Ne 5.M3ydeHre KOIEKIIUN TOPHBIX TOPO/T
[Tpaktuyeckas padora Ne 6.M3yueHne nmapaMeTpoB COCTOSTHHSI BO3yXa B KaOMHETE.

Makpomup. Hayka 06 okpyxkaromeit cpene. buocdepa. (23 4)

JKn3Hb, IPU3HAKH KUBOTO U UX OTHOCUTEIIBHOCTb.  (OCHOBHBIE CBOMCTBA JKUBOT'O OPraHHU3Ma:
€IMHCTBO XHMMHYECKOTO COCTaBa, OOMEH BEIIECTB, CAMOBOCIPOM3BEIEHUE,  HACJIEICTBEHHOCTb,
U3MEHUYUBOCTb,  PAa3BUTHE M POCT, Pa3IpakUMOCTb, JUCKPETHOCTh M LIEJIOCTHOCTb,
SHEPro3aBUCUMOCTb.

JKuBble cucTeMBI, KaK CaMOYIPABIIAIOIINECS, CaMOPETYIHPYIOIIHEC, CaMOOPraHU3YIOLINECs
cucreMsl. Tpu Hagasia TepMOAMHAMUKU. [loHATHE SHTpOIUN.

ITpoucxoxaenue xu3Hu Ha 3emiie. (OCHOBHBIE THIIOTE3bI IPOUCXOKICHUS KU3HU Ha 3eMile:
KpealMoHMU3M, THIIOTE3a CaMOIPOM3BOJIBHOTO 3apPOXKACHMUSI HKU3HUM W3 HEXKUBOIO, KOHIEMIIHS
OuoreHesa, rurnoTe3a NaHCIEPMHUH.

I'unore3a NMpoOUCXOXKICHUS KU3HU MyTeM OMOXUMHYECKOH 3Bomonuu (runoreza OnapuHa—
XonpeiiHa). Jluckyccus 0 BO3MOKHOCTH CYILIECTBOBAHUS BHE3EMHBIX [IUBUIIM3ALUHN.

XVUMHUYECKUH COCTaB KJIETKU. XHUMHUYECKasi OpraHu3alus KIETKH Ha aTOMHOM — DJIEMEHTHOM, -
ypoBHE. MakpoasneMeHTel. MukposieMeHTsl. MoJeKyJIapHBI YPOBEHb XHMHYECKOW OpraHu3aluu
KJIETKU (MOJIEKYJISIpHBIN cocTaB KieTku). Heopranuueckue coenuHeHus kieTkd. Boga u ee poub.
Mumnepanbpable conu. OpraHMYecKre BeUeCTBa KIETKH.

YpoBHU opraHu3anuy ku3HU. KieTouHblil ypoBeHb OpraHu3aluy kxM3HU Ha 3emiie. TkaHeBbIi
ypoBeHb. THINBI TKaHEH >KUBOTHBIX (AMUTENMANBHAS, COEAMHUTENIbHAS, MBbIIIEYHAs, HEpBHasi) U
pacteHuil (oOpa3oBaTesibHasA, IIOKPOBHAs, OCHOBHasg M mpoBojdmias). OpraHHblii ypOBEHb.
OpranuzMeHHbI1  ypoBeHb. [lonmynslMOHHO-BUIOBOM YpPOBEHb. bBHOIr€OLEHOTUYECKUN YPOBEHb.
buornienos. buochepHslii ypoBeHb.

ITpokapuoTsl U 3ykapuoThl. [IpokapuoTsl U 3ykapuoTsl. bakrepun u ux Kiaccudukanus: 1o
¢dopme (OammsuIbl, KOKKH, COUPWILIBI, BUOPUOHBI), MO THIYy NUTAHHUA (CanpOQHTHI, HMapa3uThl), IO
OTHONICHHUIO K KuciIopoay (a’spoObl, aHa’poObl). OcCOOEHHOCTHM CTpoeHUs OakTepuii Hu HX
KHU3HEIEATeNIbHOCTU. Ponb OakTepuu B MPUPOJE U KU3HU yesioBeka. [lnanobakrepun (cuHE-3€lIeHbIe
BOJIOPOCIIN) U OCOOEHHOCTH MX CTPOEHHS U KHU3HEACATeIbHOCTH. Ponb 1maHoOakTepuil B mpupoe.
CrpoeHue KIeTKH 3yKapruOTOB.

Knerounas teopust. [Ipocreiimme. Bupycol. Knnerounas teopus u ee nonoxenus. [Ipocreiimmue:
KTYTUKOBBIE, PECHUYHbIE, amMeOOuaHble. 3HAYEHUE MPOCTEHIINX B NPUPOJE M KU3HU 4YeJIOBEKa.
Bupycsl. CTpoeHre 1 0COOEHHOCTH KHU3HEIEATEILHOCTH BUPYCOB. BupycHble 3a001eBaHus 4eI0BeKa.
BUY u CIIM/. I'pudsl. Pons rpuoB B pupoje U B XO35HCTBE UEIOBEKa.

[TonsTHe OMOJIOrMYECKOW HBOJIONMM. DBOMIOLMOHHAA Teopus. lloHsTHe OMoNOrHYecKon
3BOJIIOLMU. JIJTMTENbHOCTh, HEOOpAaTHUMBIA XapakTep, HaMpaBI€HHOCTh 3BOJIOLUUU. OCHOBHBIE
HaIpaBJIEHUs 3BOMIOLMHU. bruosnornueckuii nporpecc. buonorndeckuili perpecc. AHTPOIIOI€HE3 U €r0
STarbl.

IIpeanocbuiku  co3paHuss dSBOMOLMOHHOM Teopun Y./lapBuHa. Jlorudeckas CTpykTypa
TapBUHU3MA (M30BITOYHAS WHTEHCHBHOCTh Pa3MHOXEHHUs, Oopb0Oa 3a CYIECTBOBAHHE M €€ BUJIBI,
ecTeCTBeHHbII 0TO0p).CuHTEeTHYECKass TeopHs 3BomonMUA. Mukpospomonus. BupoobpasoBanue
(reorpaduueckoe u sKo0TMUECKOEe). MakposaBotous. JIBUKYIME CHUIIBI SBOJIONMHA: MYTallMOHHBIN
nporecc, MOMyJISUOHHBIE BOJIHBI, M30iALUsA. DOPMBI €CTECTBEHHOTO O0TOOpa: CTaOMIM3UPYIOLIHM,
JBUKYIIHAN, TU3PYITUBHBIN.

CoBpeMeHHbIE METOABI MOJACP)KaHUS YCTOMYMBOCTU OHOTEOIIEHO30B U HCKYCCTBEHHBIX
9KOCHCTEM

ITonsstTue skxocucremel. buoron. buonenos. buoreouneHos, CTpyKTypa M OCHOBBI
¢byaknuonupoBanus. OTinuus OuoreoneHo3a OT SKocucTembl. HecraOuibHble M CTaOWUIIbHBIE
sKocucTeMbl. buoreoxummuueckne noTtoku. KpyroBoporel BemiectBa. I[IpuHIMIBI  yCTONYMBOCTH
OuoreoneHo3oB. HayuHble OCHOBBI CO3JaHMS M TOAJEPKAHUS HMCKYCCTBEHHBIX 3KOCHCTEM.
[Ipon3BoICTBO pacTUTEIHHONW M )KUBOTHOBOAUECKOM MPOIYKIMU: MPOOIeMbl KOJIMYECTBA U KayecTBa.



KrnacTtepHblif moaxoJ kak crnoco® BOCCTAHOBIIEHUSI OMOT€OXMMHUYECKMX MOTOKOB B MCKYCCTBEHHBIX
HKOCUCTEMAX. AHTUOMOTHUKH, TIECTUIMIBI, CTUMYJIATOPBI POCTa, YAOOPEHHS U UX MPUPOIHBIC AHAJIOTH.
[TpobnemMa yCcTOWYHNBOCTH TOPOJACKUX IKOCHCTEM.

[TumieBsle 1enu. DKONOTHS. DKOJIOTHYECKHE (DAKTOPHI. Tumosorust KMUBBIX OPraHU3MOB
9KOCUCTEMBI: IMPOIYLIEHThI, KOHCYMEHTbI, pelyleHThl (campoduthl). ABTOTpodbl. ['eTepoTpodsmil.
[TonsiTrie o muIeBbIX (Tpoduyueckux) Iensx oOuoreoreHosa. IlumeBas 1enb. /J[Ba OCHOBHBIX THIIA
TpoUYECKUX ITIenell — macTOUIIHbIC (IIENH BhICAaHNA) U JeTpUTHBIC (1ienu pa3ioxkenus). [Tumesas
CeTh. DKOJIOTUYCCKUE MUPAMUIBI (YUCICHHOCTH, OroMacchl, 3Heprun). [IpaBuino 10 %. [Tonarue o6
skosiorud. OCHOBHBIE IPOOJIEMBI IKOJIOTHH. DKOJOTHYecKue (pakTopbl: abNOTHUECKHUEe, OMOTHYECKHE,
AHTPOTIOTEHHBIC.

Dkonoruyeckue npodaemMbl COBPEMEHHOCTH

buocdepa u ee rpanunpl.  Konnenmus sBomonuu 6uocdepsl B. M.Bepranckoro. Hoocdepa.
Texnocdepa. OcHOBHBIE TOAXOIBI B YUECHHH O Onocdepe: SHEpreTHUeCKHid, OMOreOXUMHYECKHUH,
MH(OPMAIMOHHBIN, TPOCTPAHCTBEHHO-BPEMEHHOM, HoochepHbIid. brocdepa: stanbl hopmupoBanus u
CICHApUM PA3BUTUA. AKTyaJlbHBIE JKOJOTHUYECKHE TMPOOJIEMBI: TJOOAIbHBIE, pPErHOHAJbHBIE,
JIOKaNbHBIE, WX NPUYUHBI U CJIEJICTBHUSA. ODKOJOTHYECKHE NPOOJIEMBbl SHEPreTHYECKOH OTpaciH.
AJNbpTepHAaTHBHAS JHEpreTuka. PaluoHanbHOE WCIONB30BAaHUE JHEPIHMM M DHEProcOEepekeHHe.
OHepreruyeckas 0€30MacHOCTh. TpaHCHAIMOHAIBHBIE NPOEKTHI B 00JacTH SHEpreTUKH.MeTombl
U3y4YCHUSI COCTOSIHUSI OKpYKaromled cpeabl. M3MeHeHHs OKpyXaromeW cpenpl, KaKk CTHUMYI IS
pa3BUTHs HAyYHBIX HCCIEIOBaHMNA M TexXHOJOTHH. EcTecTBEHHO-HaydHbBIE MOAXOABI K PEIICHHIO
HKOJIOTHYECKUX MpoOJieM, TPUPOAOCOeperarone TEXHOJIOTHHA. MeXIyHapOaHbIe W POCCUHCKHE
IPOrpPaMMBbI PELICHUS SKOJIOTHUECKHUX MPOOIeM U UX 3P PEeKTUBHOCTb.

[TpoGiieMbl OTXOJI0B U 3arpsiI3HEHUS OKPYKAIOLLEH Cpeibl

Hp06neMa YBCIUYCHUA KOJHNYECTBA OTXOHOB. BI)ITOBBIC, KOMMYHAQJIbHBIC, MPOMBIINIJICHHBIC
orxonsl. CoOBpeMEHHBIE TEXHOJIOTUM COOpa, XpaHEHUs, NepepadOTKH W YTHIM3ALUU OTXOOB.
[Togxompl K COKpANICHUIO OTXOJOB, OE30TXOJHBIC TEXHOJIOTHH. VICTOUHUKHM 3arpsi3HEHUS
OKpyXaromed cpeapl. llepcrieKTHBHBIE TEXHOJOTMH JIMKBHIAIWU TOCIEACTBUHA  3arps3HEHUS
OKpy»Karomie cpenbl. PexkynbTuBaIusi MOYBBI W BOJHBIX pecypcoB. CHCTEMBI BOJIOOYMCTKH.
MexayHapoiHble IMpOorpaMMbl MO OOpallleHHI0 C OTXOJAAMU U COKpAIIEHUIO BO3JCHCTBUS Ha
OKpY>KaloIlyto cpeny, ux 3¢(HeKTuBHOCTb.

B3anmMocBsa3b COCTOSHUS OKPY)KaIOH_[eﬁ CpCAbl U 300POBbA YCTIOBCKA

Herpananus okpysaromieil cpeasl. [IporpaMMbl MOHUTOPUHTA Ka4eCTBa OKPYXKAIOLIEH CPEJIbI.
3arpsi3HeHUE BO3QYLIHOW, BOAHOM Cpelbl, NMOYBBI, IpUUMHBEI U ciaencTtBus. lllymoBoe 3arpssHeHue.
OnextpomarautHoe BozaeiictBue. I[IJIK. VYcroiumBocTe opraHmsMa M Cpeibl K CTPECCOBBIM
BO3/ICUCTBUSIM. 3a0ojeBaHWs, CBS3aHHBIE CO CHHKEHHEM KadecTBa OKpPYXKalolmed Cpebl.
WunuBuyanbHble OCOOEHHOCTH OpraHM3Ma MpU BO3JEHCTBMM (DAaKTOPOB OKpYIKAIOLIEH Cpeibl.
CoBpeMeHHbIE TEXHOJOIMH COKpAIEHUSI HEraTUBHOIO BO3JEHCTBUS (DaKTOPOB OKpYXKarolleil cpeibl.
HayuHble 0OCHOBBI MPOEKTUPOBAHNUS 3/I0POBOM Cpe/ibl OOUTaHMUSI.

Hemonctpauuu. Buneopparmentsl u gortorpaduu Mo Teme: MpoLecchl THUEHUs, OpoxKeHue,
MIPOLIECCH] TUCCUMIISLIMN; MPEACTaBUTEIN IPOKAPHOT U YKAPUOT; OCOOEHHOCTU CTPOEHUSI BUPYCOB,
MPEJICTaBUTEINN [IapCTBa IPUOOB, SKOJIOTMUYECKIE CUCTEMBI, TPUMEPHI MUIIEBHIX lienei. PacTBopeHue B
BOJIE XJIOPOBOJIOPOJA (IUCCOLMALNS COJSIHOM KHCIIOTBI), paCTBOPEHUE KPUCTAJUIOB IEepMAHraHara
KaJIMsl WM MEHOTO Kyrmopoca B BOJIe, HclapeHue Bojbl, Auddy3ust maxydynx BemecTB (0JIeKOJIOHA) C
ropsiliel JIaMIIOYKH HaKaJUBaHUS, HCIApPEHHE Kaluli COupTa ¢ (QUIbTpOBaJbHOW OymMaru wiu
candeTku. Penpoaykuun KapTHH BEITUKUX XYJOKHHUKOB Ha TeMYy OOKECTBEHHOT'O MPOMUCXOXKICHHS
KHU3HU; Pa3IUYHBIX IPUPOJHBIX 3KocucTeM. Tabmuipl U miaakaTel: «XUMHYECKHH COCTaB KJIETKU»,
«OBOJIIOLINOHHOE JIPEBO PACTEHUI», «IBOJIOLMOHHOE JAPEBO KUBOTHBIX», «DBOJIIOIIMOHHOE JIPEBO
npumatoB u uenoBeka». [loprperst A.M. Omapuna u  JIx. b. Xonpeiina, T.llIBanna, JI.U.



NBanosckoro u 2. Jlxxennepa, A.Tenciou, B. CykaueBa, J. ['exkens, B.M.Bepnanckoro, Y./lapsuna.
[Inakatbl ¥ MyJSDKM OpPTaHOB M CHCTEM OpPraHOB PAaCTEHUM, 4esloBEeKa W >KMBOTHBIX. JleMoOHcTpanus
nporiecca GOTOCHHTE3A.

JlaGopatopubie ombiTel. 1. CpoiicTBa OenkoB. CBoiicTBa rimoko3bl. CBOHCTBa caxapo3bl.
CaoiicTBa Kpaxmara.

[TpakTudeckast pabota Ne 7. Pacro3HaBaHne OpraHuYecKUX COSAMHECHUN

ITpakTrueckas padota Ne 8. M3ydeHne pacTUTEIbHON U )KUBOTHON KJICTKH

[TpakTdeckast paborta Ne 9. 3ydeHrne MUKPOCKOITMYECKOTO CTPOCHHUS JKUBOTHBIX TKAHEH

[Ipaktnueckas pabora Ne 10. V3ydeHwe mNOBEACHHS TNPOCTEHIIUX MPOCTEHIMX IO
MHUKPOCKOIIOM B 3aBUCHMOCTH OT XUMHUYECKOTO COCTaBa BOJHON CPEJIbI.

[IpakTtnueckas padora Ne 11. M3ydeHue B3aUMOCBs3€H B HCKYCCTBEHHOH JKOCHUCTEME —
aKBapUyM€ U COCTaBJICHHE LICTIEH TUTaHUS.

[TpakTuueckas padora Ne 12. M3ydenne ObITOBBIX OTXOJ0B. Pa3paboTka mpoekTa pa3aeabHOro
cbopa mycopa.

VI.AbuoTtnueckue (HakTopbl U MPUCTIOCOOIEHHOCTh K HUM KHBBIX OPTaHu3MOB (284)

Ocob6ennoctu kiuMara Poccun. 30Ha apKTHYECKHUX TYCTBIHB, TYHIP U

JECOTYHJIP. Knumar Poccun. IlpupogHo-kinumaTnueckue 30HbI Poccuu: apKTHYECKUX
IIyCTBIHb, TYHJP, JIECOTYHAP, TATH, CMEIIaHHBIX U IIHPOKOJIMCTBEHHBIX JIECOB, JIECOCTEIIHAsS, CTENEH,
IIOJIYIIYCTBIHb, ITyCTBIHb.

Pa3HooOpazue M npucnocoOJIEHHOCTh JKUBBIX OpPraHU3MOB K TOH WJIM HHOM MPUPOAHO-
KJIMMaTH4ECKOH 30HE.

OnexkTpoMarHuTHas mnpuponaa ceera. Cser. Pa3BuTue mnpexacraBineHuil o mpupojie CBETA.
OnexkrpoMaruutHoe u3nyudeHue. JnuHa BomHbl. Yactora koneOGanuil. Illkanma 31eKTpoMarHUTHBIX
BOJIH. ,-JIyuM, pEHTreHOBCKOE H3Iy4yeHHUE, YIbTPa(UOIETOBOE H3IYYCHHME, BHJIUMOE H3IYUECHHE,
MH(PaKpaCHOE U3ITyYEHHUE U UX POJIb B IPUPOJIE U KHU3HH YeJIOBEKa.

OnTuueckue cBoicTBa cBeTa. J[BoiicTBeHHas mpupoaa cBera. DOTOH. 3aKOHBI OTPAKEHUS U
npenomiieHuss cBera.  OTHOCHUTENbHBIM IOKaszarenb mpeiaomieHus.  DakTopsl, BAMAOLIME Ha
IIOKa3aTeNb IPEJIOMIICHUS: IIPUPOJIA BEIIECTBA, TEMIIEPATypPa, JJIMHA BOJIHBI MAJAOIIETO U3JIyYCHMUS.
Pedpaxromerp. Hucnepcus, tudpakuns 1 UHTEpHEpeHLUs CBETa.

CBer u mpucnocoOJEHHOCTh K HEMY JKMBBIX OpraHU3MOB. BiMsHHE cBeTa Ha OpraHu3alUIo
KU3HEHHOI0 ILMKJIAa OpPraHUu3MOB. bBHOpPUTMBI. ®otocunte3. Knaccupukanus pacreHuil Ha
CBETOJIIOOMBBIE, TEHEIIOOUBbBIE U TEHEBBIHOCIUBBIE. POTOTpONU3M. 3HAUEHUE CBETA ISl OpPUEHTALUU
JKUBBIX CYIIECTB B IIPOCTPAHCTBE. DBUOIOMMHECLEHIIUS U €€ POJIb B )KU3HH )KMUBOTHBIX.

BHyTpeHHss 3Heprus MakpOCKOIIMYECKON CUCTEMBI. TepMOAMHAMHUKA U €€ IMIPOTHOCTHYECKOE
3HaueHue. BHyTpeHHss 2Heprus TEpMOAMHAMUYECKOW cUCTeMbl. IlepBoe Hauano TepMOIMHAMUKH.
Tennonepenaua. TermonpoBogHoCTs. KOHBEKIMS: e€cTeCTBEHHass W IpUHYAWUTENbHas. TemioBoe
U3JIy4CHHE.

TemmoBoe paBHoBecue. Temmneparypa. Bropoe Hauano tepMoanHaMuku. KoauyecTBO TEIOTHI.
TemnoeMkocts. Tennooe paBHOBecue. TepMOAUHAMUYECKHE CUCTEMBI TPEX THUIIOB: U30JIMPOBAHHBIE,
3aKpBITHIE U OTKPBITHIE. TeMIiepaTypa, Kak napameTp COCTOSIHUSA TEPMOJINHAMUYECKON CHCTEMBI.

Temmeparypa 1 mpUcnocoOIEHHOCTh K HEM KHUBBIX OPraHU3MOB.

TepMoperynsauuss B KUBOW mOpupoje. TemonpoAykKuus ¢ TEIIooTaada. MexaHu3Mbl
TEPMOPETYJIALIUHU )KUBOTHBIX U pacTeHHH. TemnepaTypa Tena yesoBeka U ee (PU3M0JIOrndecKas poib.
Krnaccudukanus KxMBOTHBIX MO TEMIEPATypHOMY PEXHUMY Ha FOMOHOTEPMHBIE MOWKHIOTEPMHBIE U
rereporepmuble.  Krnaccugukanuss oOpraHusmMOB 1O TEMIEpaTypHOMY HWHTEpBaly OOWUTaHUS:
SBPUTEPMHBIE U CTEHOTEPMHBIEC. AKKIUMaTU3aus. TeMnepaTypHblid pexXUM.

Crpoennie MosieKysbl M (u3nveckue cBoiicTBa Bojabl. CTpoeHHe MoJeKyJsbl BoJbl. Boma kak
pactBopuTenb. DU3nyecKne CBOWCTBA BOJABI: AHOMAJIbHAs TEMIIEPATYpPHAs 3aBUCUMOCTH IIJIOTHOCTH
BOJbI; BBICOKOE IIOBEPXHOCTHOE HATSKECHUE BOJbI; AHOMAJIbHO BBICOKME 3HAYEHHUs TEMIEpaTyp
KHUIIEHUS U TUIABJIIEHUS BOJIBI; BBICOKOE 3HAYEHUE TEIUIOEMKOCTH BOJIBI.

3HavyeHne (PU3NYECKUX CBOMCTB BOJIBI [T IPUPOIBI.



OnekTponuTrdeckass auccouuanus. OCHOBHBIE ITOJIOXKEHUS TEOPUU DJIEKTPOIUTHYECKOU
mucconanun (TOl). DneKTpoiauTbl M HEedNeKTponuThl. Kiaccupukanuss MOHOB IO pa3iIMYHBIM
OCHOBaHMSAM. MeXaHU3MBbl JIUCCOLUMALNU DJIEKTPOJIMTOB C pPa3HbIM THUIIOM  XMMHUYECKOH CBS3U.
Crenenb 3JeKTponuTHYECKOM auccoruanuu. Conu, KUCIOThI U OCHOBaHuA B cBete TO/I.

PactBopumocTs. pH, kak mokazarenb cpenbl pacTBopa. PacTBOpUMOCTE U €€ KOJMYECTBEHHAs
XapaKTepucTuka — KO3(PPHUIMEHT pacTBOpUMOCTH. MaccoBast NIOJIsi PacTBOPEHHOI'O BEIIECTBA B
pacTtBope.

Bona xak amgomnut. Ilonstue pH pactBopa. 3nadenue pH B mpupone. 3nadenuss pH
(bU3HOIOrHYECKUX )KUKOCTEH YelloBeKa B HOpME.

XUMUYECKUE CBOMCTBAa BOJABbL. XMMHYECKHE CBOWCTBAa BOAbl. B3aumopaencTtBue BOABI C
Mertauiamu. B3anmopeiictBue BOAbl ¢ okcuaamu. I'maparanus. BzaumopnencTBue BOJBI C COJISIMH.
I'anponus. Paznoxxenue Boasl. [lonsitue 06 anmekTponuse u hotonmse.

Bona - abuotnueckuit gpakTop B xKu3HMU pacTeHUil. Posb Boabl B Ouochepe: KonpIOenb KU3HH,
cpena OOHWTaHUS, YYaCTHUK OMOXMMHYECKHMX IIPOIIECCOB, YYACTHUK CO3JaHHS OHMOTEOIIEHO30B,
peryiasTop KiauMmaTa Ha IUlaHeTe. [ 'MApoiau3 OpraHMYecKUX BEIIECTB B JKMBBIX OpraHU3Max.
Knaccugukanus pacteHuil Mo OTHOLICHHUIO K KOJUYECTBY BOJBI B OKPY)KAIOILICH cpezie: THAaTO(GUTHI,
ruaApodUTHI, TUTPOPUTHI, ME30(DUTHI, KCEPOPUTHI.

Conenoctb, kak aOwmormyeckuii dakrop. Comm. Krmaccudukarmus comeit. HaumbGonee
pacpoCTpaHEHHBIE  KHUCIbIE COJIM, MX npuMenenue. JKectkocte Boabl. Comm  Kak
MUHepanooOpasyromue BemecrBa. Conu — abuormueckuid pakrop. [IprucnocobieHHOCTh pacTeHHUN U
YKUBOTHBIX K pPa3INYHOMY COJIEBOMY PEXUMY. BiusiHue cOJlM Ha OpraHu3M 4eJ0BeKa.

[TouBa, kak abuormueckuii akrop. Ilomarme o mousBe wu kiaccudpukamus mous. [Ipomecc
nouBooOpazoBanus. Dnaduueckue GakToOpbl Cpebl U MPUCITIOCOOIEHHOCTh K HUM UBBIX OPTaHU3MOB.
3HaueHue TOYBbI B IMPUPOJAE U JKU3HM 4YEJIOBEKa: cpela OOUTaHHs JKUBBIX OPIraHU3MOB;
HSKOHOMMYECKOE 3HAUYCHHUE, 00JIaaeT MIOA0POANEM, OKA3bIBAET CYIIIECTBEHHOE BJIMSHHE Ha COCTaB U
CBOMCTBa Bcell ruapocepbl 3eMid, SBISETCS TJIABHBIM PETYISTOPOM cocTaBa arMocdepsl 3emiu,
BaKHEHIINK KOMIIOHEHT OuoreolieHo3a. L{BeT u AuarHocTrka mnoys.

buotnyeckne (dakrtopel OKpyxkawomeid cpensl. buotmueckue Qaxrtopel. buormueckue
B3aMMOOTHOUICHHS] MEXAYy OpraHu3MaMu: KOHKYpPEHIUS, XUIIHUYECTBO, CHUMOMO03 (MyTyau3M,
KOMMEHCAJIU3M), Tapa3uTu3M (3KTO- U dHAonapa3uthl). IlpuMepsl OMOTHUECKHUX B3aUMOOTHOILICHUH B
MIPUPO/JE.

Hemonctpauun. Buneopparmentsl u dororpadun mo Teme: XapaKTepHbIe OMOTEOIEHO3bI
IPUPOJHO-KIMMATHYECKUX 30H Poccum; pasBUTHME MpPEACTaBICHMM O TPUPOJE  CBETA;
OMOIOMUHECIICHIINS;, TEIUIoNepeaya U TEeIIONPOBOJHOCTL; OMOTHYECKHE B3aUMOOTHOIICHUS MEXY
OpraHu3Mamy;

Kaprel: npupoano-kimMmarnueckux 30H Pocecnn, nouseHHas kaprta Poccun.

[Hoptpersr: ®@. I'pumansau, X. ['toiirenca, O. @penensa, M. Ilnanka, J[>x.Makcsemia, B.B.
HokyuaeBa. I1lkana snexTpomarHuTHeIX BOJH JIk. MakcBemna. OTpaxeHue U NpeIoMIICHHE CBETa.
Jlucniepcuu cBeTa 1 0OpaTHBIM SKCIEPUMEHT MO «CMEIICHUIO» 1BETOB. SIBneHue qudpakuun. Kusbie
WM repOapHble SK3EMIUIIPHI MIPEICTaBUTENEH CBETOMIOOMBBIX U TEHEBBIHOCIMBBIX pacTeHuil. Pabora
MPOTUB CHJI BHEIIHErO0 JABJEHUS 3a CYET pACUIMPEHMs Tras3a. OIeKTpuszalus BoAbl. AHOMallbHast
TeMnepaTypHasi 3aBUCMMOCTb IIOTHOCTH BOAbL. HuCXoasmumii MOTOK XOJI0HOW U BOCXOIAIINMN ITOTOK
TEIUION BOJBI. BpICOKOE MOBEPXHOCTHOE HATSKEHUE BOJBI. PACTBOPUMOCTD BELIECTB B HEMOJSAPHBIX U
MOJIIPHBIX pactBoputensax. [IpoBepka 3IEKTPONPOBOJHOCTH PACTBOPOB  AJIEKTPOJIUTOB U
HealekTposnToB. Omnpenenenue pH pacTBopa pasinyHbIX KHAKOCTEW. B3aummopneicTBue BOIbl ¢
MeTautaMu.  B3aumopeicTBue Boabl C okcuaamu. [waponm3 cojiei, oOpa30BaHHBIX CHUIIBHBIM
OCHOBAaHHEM M CJIa0OM KHUCIOTOM M HAoOOpOT. PacTeHus pazauuHBIX TPYNI MO OTHOLIEHHIO K
KOJIMYECTBY BOJIbI B OKpYXKarollel cpese (>KUBbIE WIH repOapHbIe SK3EMIUISIPHI).

[lepexox cpenHeil comu B KHCIAYl0O W HaoOOpoT. IIpUroromieHue 3>KECTKOW BOABI H
uccienoBanue ee CBOUMCTB. [lomydenme ruapokcokapOoHaTa Menu (MalaxuTa) WM HCCIAEAOBAaTh €ro
CBOMCTB.

Jlaboparopubie onbiThl. 1.HaOnrogenune nuteppepeHIMOHHON KapTUHBI HA MBUIBHOM IJIEHKE.
2.Habmonenue nudpakunoHHoM kapTuHbl. 3. HabmoneHue pacnpocTpaHeHuss BOJHBIX PACTBOPOB IO
PacTeHHUIO.



[TpakTrueckas padota Ne 13. U3yueHnue npucrnocoOJeHHOCTH OPraHU3MOB K CpeJie OOUTaHMS.
[Tpaktuyeckas padora Ne 14. V3ydeHue BOIHOBBIX CBOICTB CBETA.

[Tpaktuueckas padota Ne 15. U3yuenue n3o0paxeHus1, JaBaEMOTO JIMH30M.

[Tpaktuyeckas padora Ne 16. I3mMepeHnune yaenbHON TEI0EMKOCTH BOJIBI.

[TpakTrueckas padora Nel7. M3ydeHue »eCcTKOU BOJbI U YCTPAHCHHE €€ KECTKOCTH
[TpakTuaeckast paborta Ne 18. MccnenoBanue cpeibl pacTBOpa COJICH U COKa pacTEHUH.
[Tpaktrueckas padora Ne 19. M3yuenue coctaBa mous

VIl.IIpocTpancTBo 1 Bpems (6 9)

[TonsTust  mpocTpaHcTBa M BpeMeHH. [IpocTpaHCTBO M BpeMsi B KJIACCHYECKOW MEXaHUKE
Herotona. AGcontoTHOE MPOCTPaHCTBO. OTHOPOIHOCTHh MPOCTPAHCTBA.

H3oTponHOCTh mpocTpaHcTBa. MHepluanbHas cucTteMa OTcyYeTa W MepBblii 3akoH HploToHa.
[TpeoOpaszoBanus ["anuiest u npuHIMI OTHOCUTENbHOCTH [ anmiies. AGcomoTHOe Bpems. CreruanbHas
teopust oTHocutenbHOCTH (CTO). JIBa moctynata CTO u OCHOBHBIC CIIEICTBHS, BHITEKAIOIINE U3 HUX.
O6mas Teopust otHocurenbHocTH (OTO). buopuUTMEL buoputmbr.  Tumnsl OMOPUTMOB:
¢busnonoruueckue M skojoruyeckue. [Ipumepbl paznUUHBIX TUMOB OWOPUTMOB Yy pPACTEHUH U
KUBOTHBIX. PoTONEpHOIN3M. bHOPUTMBI YelloBeKa. JJUCHHXPOHU3M.

CrnocoOs1 nepefaun nHpopMaluu B kuBoM npupoe. [lepBas u Bropas CUTHAJIbHBIE CUCTEMBI.
OOmeH mHpoOpManuell Ha Pa3IMYHBIX YPOBHSIX OpraHU3alMy >KU3HU. Peaknuu MaTpuyHOTO CHHTE3a
(mpuHIun komriuieMeHTapHocTH). ®aromurto3. Pedunekc, Otomorus. Hubopmanus u yeloBek.
Bo3HukHOBEHME M pa3BUTHE HOCUTENEH MH(OpPMAIMKU C JPEBHEHIINX BPEMEH JI0 HAIIEro BPEMEHH.
DBOJIOUS COBPEMEHHBIX HHPOPMAIIMOHHBIX PECYPCOB

JemMoHcTpanuu.

Buneodparmentsl u ¢ororpadpuu mo TeMme: pa3idyHble THUIBI OMOPUTMOB y pPACTEHUU H
KHBOTHBIX, COBPEMEHHBIE HH(POPMAIIMOHHBIE PECYPCHI.

[TopTpeThl «COB» U «OGKABOPOHKOBY - BBIIAIOIINXCS JIeATENIeH HAyKH, TUTEPATyphbl U UCKYCCTBA.

Tabmuubt mo 6nocuHTe3y Oenka, haronuTosy, peIeKTOPHBIE TyTH.

VIll.IToaroroBka u 3amura UCcCiieI0BaTEIbCKUX MPOEKTOB (7 4acoB)
BhimoiHeHNe 3KCIEPUMEHTAILHOW YaCTH HMCCIIE0BATEILCKOM paboThl, 0QOpMIICHUE PaOOTHI.
Yuenunueckas KOH(l)CpeHIII/Iﬂ IO pE3ybTaTaM BBINNOJIHCHHBIX IMPOCKTHBIX U UCCIICA0BATCIbCKUX pa60T
JECSITUKIIACCHUKOB (MHAUBHUIYaIbHBIX WM TPYIIOBHIX).

11 xmacc

Paznen 1. IloBTopenue kypca 10-ro kmacca (7 4)

MHoroo0pa3ue ecTeCTBEHHOI0 MUpa: MEraMup, MaKpoMHUp, MUKPOMHP.

Bcenennas, ralakTUKH, 3B€3/bl, COJTHEYHAS CUCTEMA: OCHOBHBIC MOHATHUS U 3aKOHBI JIBUIKCHUS
HeOecHBIX TeJl. 3emils, ee CTpOeHHe U reosoruyeckre 06onouku. [TonaTue o MUKpoMupe U HaHOMUpE.
buocdepa. YpoBHu opranuzanuu ku3Hu Ha 3emie. buocdepa m ee rpanuubl. MoJEKyISIpHBIi,
KJICTOYHBIH, TKaHEBBIN, OPraHU3MEHHBIH, MOMYJIALMOHHO-BUI0BOM, OMOLIEHOTHYECKUI U OHOoCepHBbIit
YPOBHU OpraHu3allMM KU3HU Ha 3emiie. DKOJIOTMYECKHE CHCTEMbI: OCHOBHBbIE NOHATHA (LIeTH
NUTAHUS, TUILEBbIe MUPAMUIBI, SKOJOrHueckue ¢akTopsl). OCHOBHBIE MOJOXKEHHUS CHUHTETHUECKON
TEOPHUH IBOJIIOLNH.

EcrectBennbiii o1O0p u ero ¢opmbel. Mytanuum u ux kiaccudukanus. Makpo- u
MaKpO3BOIIOLHA. DJIIEMEHTBI TEPMOJIMHAMHUKHN U TEOPUU OTHOCHUTEIIBHOCTH.

Havana TepMogHaMUKH. DJIEMEHTHI TEOPUU OTHOCUTEIBHOCTH.

JemoncTpauuu. BuneodparmeHnTs! u ciaiiipl o Teme.

Paznen 2. Mukpomup. Atoma. Bemectsa (334)

OcCHOBHBIE CBEJIEHUS O CTPOCHHH aroMa. OBOJIOLHUS TNPEJCTABICHUN O CTPOECHUU aToMa.
Mopenu crpoenust aromoB JIx. Tomcona u O. Pesepdopna. [Toctynarer kBanToBoi Teopun H.Bopa.
ITpoToHHO-HEHTpOHHAs Teopusi cTpoeHus: arTomHoro siapa J[. MBanenko u B.I'eiizen6epra. M3orormsl.
OnekTpoHHass  00oJoYkKa aToMa. ODHepreTuuyeckue ypoBHU. [loHATHE O 3IEKTpOHHOM oOOJake.



[Tepuonnueckuii 3akoH. OtkpbiThe .M. MeHneneeBbM NepuoANMYEcCKOro 3akoHa. lIpeamochuiku
OTKPBITUSl TEPUOANYECKOTO 3akoHa. IlepBble MOMBITKM KiIacCU(UKALUM XMMHUYECKHX 3JIEMEHTOB.
Otkpeitiie .M. MeHpeneeBbIM MEPUOIUYECKOTO 3akoHa. [leproanyHOCTh B U3MEHEHUH CBOMCTB
XUMHYECKUX OJIIEMEHTOB M uX coenuHeHuid. llepuoamueckuii 3akoH B ¢opmynupoBke J[.U.
MenpeneeBa. CoBpeMEHHBIE IPEACTABICHHUS O IPUYMHAX [EPUOJAMYECKOrO W3MEHEHHUs CBOMCTB
XUMHAYECKHX 3JIEMEHTOB M MX coenuHeHuid. CoBpeMeHHas (HOpMyIHpPOBKA MEPUOANYECKOTO 3aKOHA.
[lepuoanueckasi cucreMa XMMHYECKHUX AJIEMEHTOB, Kak rpaduueckoe oToOpakeHHne MeprHoIuuecKOro
3akoHa. CTpyKTypa nepuoaudeckoit tTadbmuipsl. [leproas! (Oonpiire W Manbie) U TPYNIbI (TJIaBHBIE U
MOOOYHBIC).

3HaueHUe NEPUOJUYECKOr0 3aKOHA U MEPUOJUYECKON CUCTEMBl XUMHUUYECKUX 31eMeHTOoB [I.1.
Meunpeneesa aisi GOpMUPOBAHUS €CTECTBEHHOHAYUYHOM KapTUHBI MHUpA.

[TporHocTuyeckass cujla U 3HAYEHHUE NEPUOAUYECKOTO 3aKOHA M MEPUOJUYECKON CHCTEMBI.
3HaYeHUE NEPUOJIUYECKOr0 3aKOHA M NEPUOJUYECKON CHUCTEMBbl XUMHUYECKHUX daemeHToB [ N.
MenpeneeBa s pa3BUTHS HAYKU U IOHMMAaHUS XMMUUYECKON KapTHHBI MUpa.

biaropoansie rassl. biaropoansie ra3pl, MpuyMHA HUX CYLIECTBOBAHMS B AaTOMapHOM
cocrostHuM. IIpuMeHeHne 61aropoJHbIX Ta30B.

Honnast xumuueckas cBsi3b. OHBI M UX KiacCU(pUKaLUA: 10 3apsay (aHUOHBI U KaTHOHBI), MO
cocraBy (TmpocThie W cloXkHBIE). CxemMa 0Opa3oBaHUS MOHHOW CBs3U. MOHHBIC KpHCTAJUTMUECKUE
pemeTku. XJI0puJ HaTpUsi — TUITMYHBIN IPEJCTaBUTENb COCIMHEHUI C HIOHHBIM THUIIOM CBSI3H.

KoBanentHas xumuyeckas cBsi3b. KoOBaJeHTHas CBA3b KaK CBSI3b, BO3HMKAIOIIAsl 3a CYET
oOpa3oBaHus OOIIMX 3JIEKTPOHHBIX Map IMyTeM MEPEeKpbIBAaHUS ANEKTPOHHBIX opOurtaneil. KpatHocTh
KOBaJEHTHOM cBsi3u. OOMEHHbIE U JOHOPHO-aKLUENTOPHbIE MEXAaHU3Mbl 0Opa30BaHUsI KOBAJIEHTHOM
cBsi3u. DnekTpooTpunarenbHocTh (D0). Knaccudukanms koBaneHTHBIX cBsizeit: mo D0 (monsipHas u
HenoJisipHast). Jumnomnu.

Metanmnsl U ciiaBel. MeTtamnuyeckas XuUMH4YecKas cBsi3b. OOmme Qu3nyeckue CBOMCTBa
METAJIJIOB:  AJIEKTPONPOBOJHOCTb,  MPOYHOCTb,  TEIIONPOBOJHOCTb, METAUIMYECKUNH  OJeckK,
mwiactuyHocTh. CrutaBel 4epHble W 1BeTHble. Ctanb, uyryH. Jlatynb, OpoH3a, MEIbXHUOP.
Mertannnueckast CBsI3b. 3aBUCHMOCTb 3JIEKTPOIIPOBOAHOCTH METAJUIOB OT TEMIIEPATYPHI.

MonekynsapHo-KuHeTH4YecKass Teopus. OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETHYECKOM
teopun. MneanpHplil ra3. YpaBHEHHE COCTOSHUS UACATBHOTO raza. ArperaTHble COCTOSIHUS BELECTB.
["azoo06pa3noe cocrosiHue. 3aKOH ABOTaIpO U CIEICTBUS U3 Hero. MoJspHbI 00beM ra3oB IpH H.Y.
Kunkoe cocrosiaue BemectB. Tekyuects. TBepaoe coctosiHue BemecTBa. Kpucramnmueckne pemeTku
pasHbIX THUIOB Ul TBEPAOTO COCTOSIHMSI BELIECTBA. Ilonsatne o mnasme. Beicoko- wu
HU3KOTEMIIEpaTypHas IUIa3Mbl U UX HpPUMEHEHHE. B3aumnble mnepexoibsl MeXIy arperaTHbIMU
COCTOSIHUSIMU BEILIECTB.

IIpuponusril ras. IlpupoaHslil ra3, ero coOCTaB M HANPABICHUS HCIIOIb30BAHUS B KadyeCTBE
TOIUIMBA WU XMMHYECKOro CbIpbsi. KonBepcus MeraHa. CHHTE3-Ta3 M €ro HCIOJIB30BaHHUE IS
MOJIyYEHHUsI CUHTETUYECKOro OeH3uHa U MeTaHoja. IIpenenbHble M HempeaenbHbIE YITIEBOAOPOIbI.
KauecTBeHHBIE peaKkIIMM Ha KpaTHYIO CBA3b. buoras.

Kunkue BemecrBa. Hedrs. Hed1h, ee cocra, ¢usnueckue cBONCTBA M IPOUCXOXKJIECHUE.
DKoJIoTHYecKHe NOCIECTBHS pa3inBa HEPTU U crI0OcOObI OOPHOBI ¢ HUMH.

[TonytHbIli HedTAHOM Tra3, ero cocraB. Ilpoueccel mepepaboTku HEPTH: pEeKTHUPUKALUSA U
KpeKuHT. [IpotyKThl nepepaboTku He()TH U UX UCIIOJIb30BaHHE.

TBepnoe cocrosHue BemectBa. JKuakue kpuctamnsl. Kpucramimueckue u  amopgHbIe
BemiecTBa. llpusHaku u cBoiictBa amopdHOCTH. OTHOCHUTENBHOCTH HCTHHBI B XUMuH. JKuakue
KPUCTAJIJIBI U MX IPUMEHEHNE B TeXHUKe. OTHOCUTENBHOCTh MCTHUHBI B OMOJIOTUU U (PU3UKE.

Knaccugukanuss HeOpraHMYecKMX BEIIECTB M €€ OTHOCHTEIbHOCTh. Kiaccudukanms
NpUPOAHBIX BeulecTB. OpraHunyeckue M HeopraHuueckue BemiectBa. M3zomepus. Knaccudukanus
HEOpraHuyeckux BemiecTB. IIpocTble BemecTBa: MeTalibl, HEMETaUIbl, OJaropojaHble Tra3bl.
OTHOCHUTENBHOCTH JI€TICHUS MPOCTHIX BEIIECTB HAa METAJUIbI U HEMETaJUIbl. AJUIOTPONUS U €€ IPUUNHBI.
CroxHbIe BelIecTBAa: OKCHJbI, KHUCJIOTBHI, OCHOBaHUS, coyid. OTHOCHTENBHOCTh KiacCH(UKALUU
CJIO’KHBIX BEILIECTB.



Knaccudukanust opranmdeckux coeauHeHuid. OCOOEHHOCTH COCTaBa, CTPOCHHS W CBOWCTB
OpPraHUYECKUX coeAMHEHNH. OCHOBHBIE MIOJI0KEHUS TEOPUN XUMUYecKoro crpoeHus A. byrieposa, @.
Kexkyne, A. Kynepa.

N3omepusi, kKak  (QYHKIUS XUMHUYECKOTO CTPOCHHS Ha IpUMEpEe S3THIOBOTO CHHUpPTa H
numetusioBoro 3¢gupa. [IpuurnHbl MHOrooOpa3ust OpraHMYeCcKuX COeAMHEHUN.

Knaccugukanuss OpraHM4ecKUX COCIMHEHUH. YTJICBOAOPOABI: AJIKAaHbI, AIKEHBI, AJKUHBI,
ankaaveHbl W apeHbl. Kiacchl OpraHMYecKUX COEIUWHEHUH, MOJEKYJbl KOTOPBIX COJEpKaT
(GYHKIMOHATBHBIE TPYNIbI: THAPOKCUIbHYIO, KapOOHWIBHYIO, KapOOKCHJIBHYIO, aMUHOTPYIIILY.
OTHOCUTENBHOCTH JI€TICHUS] OPraHUYECKUX COCTMHEHHUI Ha KIIACChI.

[Tonmumepsl. OCHOBHBIE TOHSATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHMI: MOHOMED,
MOJIUMEP, SJIEMEHTAPHOE 3BE€HO, CTENEeHb nojauMepu3annu. CrocoOsl MOIy4YeHUs TOJIUMEPOB: peaKIuu
MOJMMEPHU3AINH U TIOJIMKOHIeHCAlnK. bruonomumeps! 1 UX OMOJIOTHYECKas pPOJIb.

[Tnactmaccel. Tepmorutactel M peakromactel. IlpencraButenu miactMacc M 00JacTH UX
npuMeHeHus. BonoxHa. [Ipupoanble (AKMBOTHOTO U PACTUTENBHOIO IPOUCXOXKIEHUS) U XUMUUYECKUE
(MCKyCCTBEHHbIE U CUHTETUYECKHE) BOJIOKHA. [IpencTaBuTenn BOJIOKOH U 00JacTU UX MPUMEHEHUS.
Heoprannueckue noammepsl, Kak BEIECTBA aTOMHOM CTPYKTYPBI.

Cwmecu, ux coctaB U crnocoObl pasnenenus. [loHsATHE O cMecH, KaK CHCTEME COCTOSIEH W3
pa3aMyYHbIX XMMHUYeckux BemlecTB. Knmaccuduxamus cmeceil mo BHU3yalbHbIM NpU3HAaKaM (TOoMoO- U
reTeporeHHble CMECH) U IO arperaTHoMy COCTOSIHMIO (TBep/ble, JKUIKHWE W ra3000pa3Hble CMECH).
CocraB cmeceil: MaccoBas U oObeMHas AONMH KOMIIOHEHTa cMecH. CriocoObl pa3fenieHHs CMeceu.
Hucnepcusie cuctemsl. [lonstue mucnepcHoit cucreme. Kmaccuduxaruss IUCIIEPCHBIX CHUCTEM IO
pasmepam aucnepcHoi (as3bl M arperaTHOMY COCTOSIHUIO JMCTIEPCHOHHOMN Cpeibl M IUCIePCHON (ha3bl.
3HaueHue TUCHEPCHBIX CHUCTEM B MPHUPOJE, MPOMBIILJICHHOCTH M TOBCETHEBHOM KH3HU YEJIOBEKA.
I'pyOoaucniepcHble cucTteMbl U MX Kiaccudukanus (CycneH3uu, SMyJIbcuu, apo3onn). [Ipumenenne
ATUX CHUCTEM B TeXHUKE U ObITy. TOHKOgUCHEpCHBbIE (KOJUIOMAHBIE) CUCTEMBI, HUX KiIacCHU(UKAIUS
(301 u renn). Koarynsinust. Cunepesuc.

JlemoHcTpanuu.

Buneodparmentst u ¢Qortorpaduu mo Teme: HEOHOBas peKiIaMa M aproHOBOM CBapKoOH,
IUprKabliell U BO3MYIIHBIX IIAPOB, 3allOJIHEHHBIX TelreM, OalbHEOIOTHYECKUE PaJOHOBBIC BAaHHBI.
Paznmunbie opmMbl IEpHOINYECKOil cucTeMbl Xumuueckux sniemeHToB J.M.MenneneeBa. [loprpersr:
JI. byaGonpana, JI. Hunecona, K. Bunkinepa, A. byrnepoBa, ®.Kekyne, A. Kymepa. Mogenu
KPUCTAJUTMYECKUX PEIIETOK: XJIOpUJa HATpHs, MO0Ja, YIIEKUCIOTo ra3a, anmasa, rpadura. O6pasib
MHUHEpPAJIOB M BEIIECTB C HMOHHBIM THUIIOM CBSI3M (OKCHJA KalbLUs, PA3IUYHBIX COJEH, TBEPIBIX
1iesIouei, rajuTa, KajJbluTa); BELIECTB C KOBAJECHTHBIM TUIIOM XMMHUYECKOM CBSI3U.

Konnekuun: MeTaioB, CIIJIaBOB; BEIIECTB U MAaTEPUAJIOB, ITOJIy4a€MbIX HA OCHOBE IPUPOJHOTO
ra3a; HeTb U NMPOAYKTHI €€ NnepepadoTKH; aMOP(HBIX BEUIECTB U MaTepHAJIOB; MPUOOPOB Ha OCHOBE
KHUJIKUX KPHUCTAJIOB; TPOCTBIX M CIOXHBIX BEIIECTB; IUIACTMACC, BOJIOKOH, HEOPTaHUYECKHUX
MOJINMEPOB (MUHEPAJIOB M TOPHBIX MOPOJ); OpraHMuYeckux coenuHeHuil. JAuddy3us nymmcThix
BEIIECTB C rOpseil JaMIOYKN HaKaduBaHUsA U JTuddy3us nepMaHraHaTa Kajius WiK cyib(ara Meau
(IT) B BOZE.

[Tpubopsl Ha OCHOBE HM3KOTEMIEpaTypHOW IUIa3Mbl (ra30Bble Ja3ephl, IUIa3MEHHbIE MaHEIH
TEJIEBU30POB U T.JI.)

[lapocTepkHeBble U OO0BEMHBIE MOJENH MOJEKYNI IMEepBbIX MpPEICTaBUTENEH peebHbIX
YTJIEBOJIOPOIOB, CTPYKTyp Oenka u JIHK. ®dusnueckue cBoicTBa ra3000pa3HbIX (MpomaH-0yTaHOBas
CMECh B 3aHUTalKe), *KUAKUX (OeH3WH) W TBepAbIX (MapaduH) alKaHOB: arperaTHOE COCTOSHUE,
PacTBOPUMOCTH B BOJIE.

['openue mponan-0yTaHoBo# cmecu (3akuraika). OTHOLIEHHE MPeAeTbHBIX U HETpelelbHbIX
YTJIEBOJIOPOJZIOB K PacTBOPY IMEpMaHTraHaTa Kajaus U OpomHOU Boje. OOpa3oBanre HE(YTIHON TUICHKH
Ha TIOBEPXHOCTH BOJIBI.

OO6HapyxeHne HenpeeNIbHbIX COeTMHEHUH B )KUIKUX HEPTEPOIyKTax.

[Tonyuenne  mmactmueckod  cepwl.  [lomydenme  Oemoro  docdopa.  [lomydenue
JUCTUJUIMPOBAaHHOW BoJIbl. OUMCTKAa CMECH KPUCTAJUIOB IMXpoMaTa U repMaHraHata kamus. O0pasisl
pa3IMYHBIX JUCHEPCHBIX CHCTEM: SMYJBbCUHM, CYCIEH3MH, a’po30iu, renu U 3oau. [lomydenune



KOJUIOUJTHOTO pacTtBopa u3 xjopuaa kenesa (III). Koarymsmus momydeHHoro pactBopa. D¢dhekT
Tunnans.

JlaGopatopupie ombiTel. 1. KoHCTpywpoBaHwe MNEepHOAMYECKON TaOMHIBI XUMHUYECKUX
3JIEMEHTOB C MCIOJb30BaHUEM KapToueK. 2. O3HaKOMIIEHHE C KOJUIEKUIUSIMHU METAJUIOB M CIUIaBOB. 3.
BpoyHOBCKOE ABMKEHUE YACTHI] TYIIW WX [IBETOYHOH IbUIbLBI B Boxe. 4. [IpoBepka mpubopa mis
MOJIy4eHUsI Ta30B Ha TEPMETUYHOCTh. 5. YBeJIMYEHUE AABICHUS >KUAKOCTH TMpU €€ CxaThuu. O.
CpaBHeHHE KOJeOaTeIbHBIX IBMKEHUH MOJEKYNT BOAbl M Jpaa ¢ nmomonisio CBY. 7. Beimapusanue
pacTBopa MoOBapeHHOU coiu. DuIbTpoBaHHE TreTeporeHHoN cMmecu. OTcrauBaHUE, KaK CHoOco0
paziesieHuss CMeced JeKaHTalMed U C MOMONIBI0 JCIUTENbHONM BOpPOHKHU. 8. O3HAKOMIIEHHE C
JTUCIIEPCHBIMU CUCTEMAMU

[Tpaktrueckas padora Ne 1. M3ydenne gororpaduii TpeKoB 3apsKEHHBIX YaCTHII.

Paznen 3. Xummueckue peakiuu (13 )

XUMHUYECKUE PEAKINH U UX KIacCUPUKaAIHs. XUMUUECKUE PEaKIUH U XUMUYECKHE SBJICHUS,
UX OTJIMYMS OT (pU3NUECKUX siBIEeHUH. Peakiuu 0e3 U3MEeHEeHus cocTaBa BELIECTB: AJUIOTPONU3ALUU U
nzoMepusanuuu.  Peaknuu, uaymme ¢ HM3MEHEHHMEM YMCIa M COCTaBa BEILECTB: COEAMHEHHS,
pas3ioXeHus, 3aMelleHus, oOMeHa. Peakuuu, NmpoTeKkarollde C BBIAECICHUEM WM IOIJIOIEHHEM
TEIUIOTHI: 9K30- W SHAOTepMHUYEcKue. [lpyrue mpu3HaKku KiacCH(UKAIUN XMMUYECKUX PEaKIHi Ha
npuMepe cuHTe3a okcuga cepsl  (VI): M3MeHeHHe cTeneHeld OKUCIEHUS 3JIEMEHTOB, 00pa3yroIIUX
BELIECTBA, UCII0JIb30BAHNE KaTalu3aTopa, arperaTHOE COCTOSIHUE BEILIECTB, HAIPaBJICHHUE MTPOLIECCOB.

CkopocTh XUMHYeCKOU peakiuu. [IoHsATHE O CKOPOCTH XMMHUYECKOHN peakuu. ['omoreHHsle u
reTeporeHHble PEeaKIi. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM pEaKLMM OT MPUPOAbl pearupyroIux
BELIECTB, UX KOHILIEHTpAlMM. 3aBUCHUMOCTb CKOPOCTH pe€akuuu OT Temneparypsl. IIpaBuno Bant-
Fodda. 3aBUCHMOCTD CKOPOCTH pPEAKIWU OT IUIOIMAAW CONPUKOCHOBEHHS BEIIECTB W HATHUYUS
KaTajau3aropa.

OObparuMocTh XxuMHUeCKuX peakiuii. HeoOpatumbie m oOparumeie peaknuu. CocTosHuE
XMUMHUYECKOI0 paBHOBECHS JJIs1 OOpAaTUMBbIX PeaKLU.

[Mpunmun  Jle-Illatense. CwmenieHne XHWMHUYECKOTO PABHOBECHS OOpaTHMBIX peakuuil B
XMMHMYECKOM IPOM3BOACTBE HAa IPUMEPE CUHTE3a aMMHUAKA.

OxucnuTenbHO-BOCCTaHOBUTENBHBIE peakiuu (OBP). Dnexrponus.

Crenenb okuciaeHHs M ee ompeneneHue no ¢opmyine coeauneHus. Ilonstue o6 OBP.
OxucanTens U BOCCTAaHOBUTEIb, OKMCIEHUE U BOCCTAHOBJICHUE.

DIEKTPOJIN3 PACIIIaBOB U PaCTBOPOB HAa IPUMEPE XJIOPUAA HATPHUSL.

DNEKTPOIUTHUECKOE TOJyYEHUE allFOMHHHUSL. [IpakTHueckoe MPUMEHEHHUE 3JIEKTPONIN3a.
["anpBaHOIUIACTHKA U TaJIbBAHOCTETHSL.

XVMHYEeCKHEe WCTOUYHUKH TOKa. ['aJbBaHMYECKHE AJIEMEHTHl Ha Mpumepe 3iaemeHTa JlaHusms-
SIlko0u, MX YCTpOWCTBO W MPHHLUUI JeHcTBUA. YCTpoWcTBO Oarapeliku Ha NpuMepe  CyXoro
HIEJIOYHOTO 3JIEMEHTA. Y CTPOMCTBO CBHUHIIOBOTO aKKyMyJsiTopa. ["anbpBaHu3anus u 31eKTpodopes.

dusnka Ha CiIyxOe uenoBeka. AHTPONOMETPHS: HU3MEpEeHue JJIMHBI W Macchl Tela,
CHUPOMETPUS UM KU3HEHHAss €MKOCTh JIETKUX. TemyioBble M3MEpeHus M TeruioTepanus. M3mepenue
apTEepUAIbHOTO JaBJIEHUSA. | 'MIIEPTOHUSA U TMIIOTOHMS. YJbTPa3BYKOBas IUAarHOCTHUKA W TEpaIlus.
DneKkTpoTepanus. Jlazepnast Tepanus. MarHuTHbI PE30HAHC W PEHTTEHOJIUArHOCTHKA.
dmooporpadust. Tomorpadus

JeMmoHcTpanmy.

[Tonydyenue G6enoro gocopa. I'openue pochopa u pacrBopenue okcuaa pochopa (V) B Boze.
[Tonyuenue u paznoxenue runpoxcuaa menu (I1). BzaumopeiicTBue xene3a ¢ pacTBOpoM cyibdata
meau (II). OnbiThl, WILTIOCTpHUpYIOLIUE NpaBuiio bepromne — oOpa3oBaHue ocajka, raza Wid ci1adoro
ANEKTPOJINTA.3aBUCUMOCTh CKOPOCTH pPEaKLM{ OT MPHUPOJbl BELIECTB Ha MpPUMEpE B3aUMOJEHCTBUS
pacTBOpPOB pa3IUYHBIX KHCJIOT OAMHAKOBOM KOHIIEHTpPALMM C OJMHAKOBBIMHM TpaHYJlIaMHM LHHKA U
B3aMMO/JICIICTBME OJUHAKOBBIX KYCOUKOB MarHus, IMHKa M JKeJle3a C COJIIHOM KHCIOTOM.
B3aumoneiicTBie pacTBOpa CEpHOM KHCIOTBI C pAacTBOpaMH THOCYJIb(aTra HaTpus pa3IuyHON
KOHIIeHTpaluu. B3anmopaelicTBre pacTBOPOB CEPHON KUCIOTHI M THOCYJIb(aTa HATPUS IPU Pa3IMUHBIX
TEeMIIEpaTypax.



OOpatumble peakniuu Ha TpuMepe ToiydeHusi pomanunma sxene3a (L) m nabmomenus 3a
CMEILIEHUEM pPaBHOBECHSI 10 MHTEHCUBHOCTH OKpPAacKd IMpOJAyKTa peakUMM MpU H3MEHEHUU
KOHIIEHTPALlUX PEAreHTOB U MPOAYKTOB.

I'openue cepsl, kak OBP. Mogens anexTponusepa. Mopenb 37IeKTpOIU3HON BaHHBI IS
MOJIyYEHUSI AJIFOMUHUA. Konnexkuus ©Oarapeek. CBHUHLOBBIM akkymyisitop. Pocromertp,
MEIUIMHCKUE BECHI, CIMPOMETP, PTYTHBIM M 3JIEKTPOHHBIM TEPMOMETpPHI, TOHOMETPBI Pa3IMUHBIX
BH/JIOB, JIa3epHas yKa3Ka.

BuneodparmMeHTs! 1 criaiflibl mo TemMe.

Jlaboparopubie onbIThl. 1. Bnusaue temmnepatrypsl Ha ckopocTh peakiuu okcuaa menu (I1) c
cepHOU KucaoToi. Pa3znoxkeHue nepokcuaa BOJAOpoOJa ¢ MOMOIIbI0 okcujaa Mapranma (1V) , a takxke
KaTtaja3bl cbIporo kaprodens. 2. BeirecHenue menu u3 pactsopa cynbdara meau (I1) sxenezom.

[Tpaktuyeckas padora Ne2. MzyueHne XUMHUECKUX PEaKLIUH.

[Tpaktuueckas padora Ne 3. COopka rajpbBaHUYECKOTO 3JIEMEHTA M UCIIBITAHUE €T0 JIeHCTBHS.

Paznen 4. 3nopoBwe (214).

CucreMaT4ecKoe I0JI0KEHUE YETI0BEKa B MUPE )KUBOTHBIX.

buonorndeckas xiaccudukanus denoBeka. [IpsAMOXoxkIeHHME M €ro BIUSHUE Ha CKEJeT
yenoBeka. Pyka — oprad u npoaykrt Tpyaa. PasBurhe yepena v rojgoBHOro Mosra uenoBeka. [lepBas u
BTOpasi CUTHAJIbHBIE CUCTEMBI. bruoconuanbHas MpUpoaa YeJIOBEKa.

['eHeTnka yenoBeKka U METO/IbI €€ U3yUEHUSI.

OcHOBHBIE OHSTHSI TEHETUKU: HACJIEICTBEHHOCTh, N3MEHUNUBOCTD, I'€H, XPOMOCOMBI, MyTalluy,
TeHOM, TEHOTHIN, (EHOTHII, JOMUHHPYIOIIHNE M PEHECCUBHBIC NPHU3HAKU. |'€HOM dYeloBeKa M €ro
pacumdpoka. IlpakTnueckoe 3HaueHHE U3y4EHHs] T€HOMa yelloBeKa. MeTo/bl U3y4eHUs] TeHETUKU
YeJloBeKa: I'€HEaJOrn4eckuil, ONM3HEOBbIN, LUTOreHeTndeckuil. ['eHeTnueckre (HacaeICTBEHHBIE)
3a00JIeBaHUs YETIOBEKA.

Owusuka yenoBeka. CKeleT ¢ TOYKH 3peHust PU3NIECKOro MOHATHUS O pbraare. KpoBooOpaieHue
B CBETE THAPOJMHAMUKHU: IYyJbC, KpoBsiHOe naBieHue. udpdys3us, xkak ocHoBa (HOpMUPOBaHUS
MIEPBUYHON ¥ BTOPUYHOI MOYM B MOYKaX, a TAK)KE Ta3000MEHa B TKAHSX U JIETKUX. TepMoperynsauus ¢
[IOMOLIBI0 KOXXM IIyT€M TEIJIONPOBOJHOCTH, KOHBEKLMUHM, W3JIy4EHUS W MCIAPEHUS BOIBL.
OnexTpoAuHaMHuecKas MpUpOAa Iepeladyd HEPBHBIX HMYyJbcoB. OnTHyecKas CUCTEMa 3pPEHHUS.
AKycTHYecKasi CUCTEMa CllyXa U rojocoo0pa3oBaHHUe.

XUMHS YenoBeKa. XHUMHYECKHMM COCTaB Tejla 4YeJIOBEKAa: DJIEMEHTHl M BEIIECTBA, HX
kinaccupukanus M 3HaueHue. Bopga, ee ¢yHkuuu. Boasblii 0amaHc B oOpraHumsMe uelloBeKa.
MuHepanbHble BEIIECTBA U MX POJIb B KU3HEAESITEIBHOCTH OpraHM3Ma uesioBeka. 3aboJieBaHMs,
CBSI3aHHBIE C HEJOCTATKOM WJIM M30BITKOM HEKOTOPBIX XHUMHYECKUX JJIEMEHTOB B OpraHu3Me
YeJioBeKa.

Burtamunbl. McTopust OTKpBHITUS BUTAaMUHOB. BuTaMuHBI, Kak OHOJOIMYECKH AaKTHBHBIE
BELIEeCTBA. bonesnu, BbI3BaHHBIE HEJOCTATKOM WJIM HM30BITKOM BUTAMHHOB: ABUTAaMUHO3BI,
TMIIOBUTaMUHO3bI, TUIIEPBUTAMUHO3BI.

CyTouHas noTpeOHOCTh YeJIOBEKAa B BUTAMUHAX U UX OCHOBHbBIE (DYHKIIMH.

Knaccugukanus ButamMuHOB. BonmopacTBopuMble BUTaMHHBI Ha mnpumepe BuTamuHa C.
XKupopacTBoprmble BUTAMUHBI HA IIPUMEPE BUTaMUHA A.

I'opMOHBI.

HepBHas u rymopaiibHasi peryisiiiu MpoLeccoB KU3HEACSITEIbHOCTH OpraHu3Ma. [ 'opMOHBI,
KaK MPOAYKTHI, BEIpaOaThIBaeMble JKeJIe3aMU BHYTPEHHEH CEKpeIHH.

Knaccudukanus ropMOHOB MO XKejie3aM, KOTOpble HMX MPOAYLUHPYIOT M IO XUMHUYECKOU
npupose. CBolicTBa ropMOHOB.  VHCY/NIMH, Kak TOPMOH OENKOBOW HpUPOABI.  AJpeHaNHMH, Kak
TOPMOH aMHHOKHCIOTHOM npupoisl.  CTrepouJiHble TOPMOHBI Ha MpUMeEpe MOJOBBIX.  l'umep- u
rUNOQYHKIHUS KeJIe3 BHYTPEHHEH CeKpeLnu.

JlexapctBa. Kpatkue cBeneHus o 3apokJIeHuU U pa3Butuu (papmakonoruu. Knaccudukanus
JICKapCTBEHHBIX CPEACTB IO arperaTHOMy COCTOSIHHIO: JKUJKUE (PacTBOpBI, HACTOU, OTBaphbl,
MUKCTYPBbI, SMYJIbCHH, CYCIIEH3UHU U JIp.), TBEpAbIe (IIOPOLIKU, TAOJIETKH, MHUIIIOIH, KaIllCyJbl), MATKHE
(Ma3u, TMHUMEHTBI, IaCThl, CBEUM). AJKaJIOHIbl. Baknuael.  XuMHOTepareBTHYECKUE MpenapaThl.



Antubuotuku. Hapkoruueckue npenaparbl. Hapkomanus u ee mociaeactBuss. ONTUMAIBbHBIN PEXUM
MIPUMEHEHUS JIEKAPCTBEHHBIX MPENapaToB.

310poBeIid 00pa3 xu3HU. DU3NYECKue 370pOBbE M €ro Kputepuu. lIcuxudeckoe 310pOBbE U
ero kputepur.  HpaBCTBEHHOE 3I0pPOBbE U €TI0 KPUTEPUH. Tpu OCHOBHBIE COCTABIISIOLINE
310pOBOro o0Opa3a U3HU: PEKHUM JIHA, MPaBUWIbHOE MUTaHHUE, (U3nNYeckas aKTUBHOCTh U 3aHATHE
cioproM. DakTOpbl, BIUAIOIIKME HAa 370POBbE UEJIOBEKA: OKpYXaromas cpeaa, MpoduiakTHuecKas
BAKI[MHALIMS, CTPECCHI, BPEAHbIE MPHUBBIUKU. AJKOrogu3M M ero mnocienctsus. Hapkomanus u ee
IIOCJICZICTBUSL.

®uzrka Ha ciay)0e 3I0pOBbs UeJIoBeKa. AHTPOIOMETPUS: U3MEPEHHE JJIMHBI U MACChI Tela,
CIIUPOMETpHUS U KU3HEHHAs eMKOCTh JIETKUX. TeIIoBble U3MEpEHUs U TemioTepanus. HM3mepenue
apTepUaJIbHOIO JAaBJICHUS. [ MIEPTOHUS M TMIOTOHUSA.  YJIbTPa3BYKOBas JUArHOCTUKA U Tepamusl.
DneKkTpoTepanus. Jlazepnas Ttepanus. MarHuTHBII PE30HAHC WU PEHTIEHOAUATHOCTHUKA.
dmrooporpadus. Tomorpadust

CoBpeMeHHbIE MEUITMHCKUE TEXHOIOTUU

310poBbEe YeNIOBEKA: CHCTEMHBIN moaxoj. HopmanbHas ¢usuonorus yenoBeka. OcoOeHHOCTH
(YHKIIMOHMPOBAHUS JBIXaTEIbHOW, KPOBEHOCHOM M JIPYTWX cHCTeM opraHu3ma. Pusnosorudeckue
[IOKa3aTelay OpraHu3Ma 4YeloBeKa M HUX HOPMalbHOE 3HAadeHHE. MEIULUHCKAE TEXHOJIOTUU
JUarHOCTUKU 3a0osieBaHUN. BO3MOKHOCTM M NEPCHEKTUBBI METOJIOB NPOQPHUIAKTUKH, TEpalluud U
BOCCTaHOBJICHHS OpraHu3Ma. [10axX0 bl K OBBIIEHUIO 3(PPEKTUBHOCTH CHCTEMBI 3[JpaBOOXPAHCHHUSI.

WupexknronHbie 3a007IeBaHUS U HX TPODUITAKTHKA

WNudekunonnsie 3aboneBanuss U ux Bo30yautenu. CrnocoObl mnepenaun HHQPEKIHUOHHBIX
3a00JIeBaHU ¥ CONMAIILHBIC (PaKTOPHI, CIOCOOCTBYIONIUE UX PAaCIpOCTpaHeHU0. IMMyHHas cuctema
Y IPHUHIUIIEI €€ paboThl. Oco0eHHOCTH (QYHKIIMOHUPOBAHUS HIMMYHHUTETA Y PA3HBIX TPYIIIT HACCICHUS.
CnocoObpl  mpodrmakTukn  MHPEKIHUOHHBIX  3a0oneBaHuii.  Bakmunamusa.  HampaBieHHOCTB
MEIWIIMHCKUX TIperaparoB i O00pbObl ¢ MHPEKIMOHHBIMU 3abosieBanusMu. [IpobiiemMa pa3BUTHS
YCTOWYMBOCTH  BO3OyamTeneil 3aboiieBaHuil. MeXIyHApOJHBIE TPOrpaMMBI 1O  Ooprde ¢
MH(PEKIIMOHHBIMH 3a00JICBAaHUSIMU.

Hayka o npaBWJIbHOM TUTaHUU

Metabonu3m, Kak OOMEH BEIIECTBOM M DJHEpPrHei Ha YpPOBHE OpraHu3ma. [IpuHIUIBI
(GYHKIMOHUPOBAHUS THUIICBAPUTEIBHONW cucTeMbl. KadecTBO MPOAYKTOB MUTAHUSI C TOYKH 3PECHHS
SHEPreTUYECKOW IIEHHOCTHM W  COAEp’KaHUs TOJIE3HBIX M  BPEAHBIX BEIIECTB 3HAUYCHHUE
cOanmaHCUpPOBAHHOTO MUTAHUS JJIs MOAIEPKaHuUs 3M0pOBhs. [IuiieBbie 100aBKuU: MOE3HBIE CBOWCTBA U
nmo6ouHbIe 3P PEKTH X UCTIOIB30BaHUS. J{UeTh 1 0OCOOCHHOCTH UX MTPUMEHEHUS.

Jemoncrpauuu. Tabnuupl, BUneopparMeHTsl U ciaiapl mo teme: CkeneT yenoBeka. Mysbk
«Topc yenoexka». Mogenp Monekynsl [JIHK. Monenu rnasa, yxa, NMOYKHM, HEPBHOM CHCTEMBI
yenoBeka, koxku. Ckener yenoBeka. M3MmepeHue mysbca, 1aBiIeHHUS, OCTPOTHI 3pEHUS], TEMIEPATYPHI
Tena.

Konnexkuun: BUTAMUHHBIX IPENapaToB, MEIUIUHCKAX TOPMOHAJbHBIX IPENapaTos,
JIEKapCTBEHHBIX (OPM Ppa3IMYHOIO arperaTHOr0 COCTOSIHUS, JIEKApCTBEHHBIX (OPM Ppas3IMyHOIro
CHeKTpa JeicTBrsA. buyperoBas 1 KCaHTOIPOTEMHOBAS PEaKLUK IS ITpenapara nHeynuHa. [loprperst
BBIJIAIOIIMXCS YUCHBIX, BHECIIUX 3HAYUTEBHBIN Kiaj B ¢apMakosoruto. Pocromerp, MeAMIIMHCKUE
BECHI, CIIUPOMETP, PTYTHBIA U 3JEKTPOHHBIH TEPMOMETPHI, TOHOMETPHI PAa3IMYHBIX BHUJIOB, JIa3epHas
yKazka

JlaGopaTopHbI€ OTBITHI.

1. M3y4yeHne MHCTPYKLMHU IO MPUMEHEHHIO allTEYHbIX MPENapaToB BUTaMUHOB. OmpenencHue
pH pactBopa Butamuna C. 2. Onpenenenue pH cpenbl pacTBopa actiupuHa

[Tpaktuyeckas pabdora Ne 4. MccrnemoBaHue MPONOPIHOHAIBHOCTH COOCTBEHHOI'O paIoHa
ITATaHHUsI, IPOBEPKA COOTBETCTBUS MACCHI TEJIa BO3PACTHOM HOPME.



[Tpaktrueckas padota Ne 5. aTepnperanus pe3yabTaToOB OOIIETO aHAIN3a KPOBH U MOYH.

[TpakTrueckas padota Ne6. OrieHka HHAUBUAYATHHOTO YPOBHS 3I0POBBSI.
[Tpaktuyeckas padora Ne 7. OneHka OHOIOTHYECKOTr0 BO3pacTa

Paznen 5. CoBpeMeHHOE ecTecTBO3HAHHE Ha CIyx0e uenoBeka (25 )

OneMeHTapHbl JIM 3JeMeHTapHble 4YacTulbl?  [loHATHEe O (QU3MKE BBICOKUX SHEPIrUM.
JIMHENWHBIN yCKOPUTENb JIEMEHTAPHBIX YaCTHULl, aAPOHHBIN KOJUIAHIED.

JleneHne aToMHOroO siApa: MPOTOHBI, HEUTPOHBI. DyHAAMEHTaIbHBIE YAaCTHULBL: JICITOHBI H
kBapku. PoToHBI. b030HBI. AHTHYACTULIBI.

Bonbmoii agpoHHbIil Koiuaiiaep. MOHTaX M yCTaHOBKa OOJIBIIIOTO aApOHHOTO KOJuIaiaepa.
[Ipunnun pencreua  xoswnaipepa.  IIpoucxoxaenue maccel. bo3on Xwrrca. IIpoucxoxkneHue
Bcenennoii. AHTUMUD.

DHepreTrka U 3HeprocoepexeHne

[Tpobnembl 3HeprooOecneyeHus:: HALMOHANbHbBIC, pPErMOHAJIbHBIE, JIOKAJIbHbIE. 3aKOHBI
COXpaHEHUs1 Macchl U dHepruu. IIpakTuyeckoe IMpUMEHEHHE 3aKOHOB COXpPaHEHHs. Buael sHepruwu.
CBsi3p Macchl M PHEPIUM. DJIEKTPOIHEPIUs U crocoObl ee monydeHus llomyuenue snexkTpuueckoro
TOKa C TIIOMOLIBIO  JJeKTporeHeparopa. HerpamunuonHas  sHepretuka. TemnoBele U
rupo3aeKTpocTaHi. OCHOBHBIE MOHSATUS aTOMHOM SHepreTuku.  PagmoakTuBHOCTH. SnepHbie
peakuu. ATOMHasl CTaHIMs U npuHIUN ee paboTel. ADC Ha OBICTPBIX HeTpoHax. PammonsoTonHbie
tepMmoaniekTpudeckue reneparopbl (PUTEI'wm), mpunuun wux neidctBus. OOnactu NpUMEHEHUS
aTOMHOM PHEPreTUKHU. SlepHasi 3HepreTUKa U NepCreKTUBBI €€ UCII0JIb30BAHUSL. DHEPronoTpedieHme
1 5Heprod3(h(HEeKTUBHOCTE.

[TponoBoibCTBeHHAs] MpodiemMa W MyTH ee perieHus. ['eorpadust rojoga ¥ €ro MPUYUHEI.
OcHoBHBIE HanpaBJIeHHS B pemeHuu [IpogoBoIbLCTBEHHON TPOOIEMBI:

- HWCIOJB30BaHWE XHWMHUYCCKUX BellecTB (yIOOpeHUs, PErysaTopbl pocTpa, (HEepOMOHBI,
MIECTHUIIU/IBI, PETICIUICHTHI),

- cO3/1aHHE UCKYCCTBEHHBIX POYKTOB [IATAHUS; - METOIbI CO3/IaHHs
BBICOKOITPOU3BOIUTEIIBHBIX COPTOB PACTECHUH H MOPOJI dKUBOTHBIX.

OCHOBBI OMOTEXHOIOTHU

[ToHsATHE OMOTEXHOJOTMH, KaK IPOU3BOAUTEIBHOM CHUJIBI OOIIECTBA, MCHOJB3YIOLICH KUBbIE
OpraHu3Mbl U OHOJOrMYecKHe MpoIlecChl B MPOM3BOJACTBE. Tpu 3Tama CTAHOBIEHHUS U Pa3BUTHUS
OMTEXHOJIOTUU:  paHHsAsA, HOBas M HoBeWmas. TpaauluoHHAas OMOTEXHOJIOTHS: IPOU3BOJCTBO
IPOAYKTOB MUTAHHUs, epepaboTKa 0TX010B. MonekyispHas OuorexHonorus. CTpykTypa U QpyHKIUS
HYKJIEMHOBBIX KHcnoT. CuHre3 Oenka. Kierounas wunxeHepus. l'enHas Ttepanus. Ilpumenenue
OMOTEXHOJIOTMH B 3/IpaBOOXPAaHEHUH, CEIbCKOM XO3SHCTBE M OXpaHE OKpyKaroled cpeabl. I'eHHas
uHxeHepus. ['eHHOMOAM(UIIMPOBAaHHBIE  OPraHU3Mbl W TPACHCT€HHBIE MNPOAYKThl.  Kierounas
nHxeHepus. Knonnposanue.

OMOpHOHaNbHBIE W  CTBOJIOBBIE KJIETKU. bBuHojoruueckass WHXKEHEpHUs, Kak METOJ]
UCIOJIb30BaHUS MHUKPOOPTraHM3MOB B KadyecTBE OHOPEaKTOpPOB JUIsl TOJYYEHHS IPOMBIIIJICHHON
npoaykiuu.  OCHOBHBIE  HANpaBJIEHUS  MCIOJIB30BaHMs  (DEPMEHTATHBHBIX  IPOILIECCOB.
NmmoOunu3oBanHble  (pepMeHTHl. MupoBoit pblHOK OuoTexHonoruil. IlepcniekTHBBI  pa3BUTHA
POCCHUICKOIO CETMEHTA.

HaHOTEeXHOJIOTHH 1 UX TIPUIIOKEHUE

Hanowactunp! B )XMBOIM M HEXXUBOM NMpUpOE: pa3Mephl, TUIBI CTPYKTYPHI, (QYHKIIMOHAIbHAs
3HaYUMOCTh. OcoOeHHOCTH (DU3MUECKUX M XMMHUYECKMX CBOMCTB HaHodacTull. CaMoopraHu3aiusl.
Metoael monyuyeHMss HaHodacTHL. MeToasl u3ydeHuss HaHomarepuanoB. KoHcTpyupoBaHue
HaHOMaTepHuasioB. HoBble TEXHOIOTHH, CTPOSIIIMECS Ha MCHOJBb30BAaHUM HAHOYACTHUI[ U MaTEpUajoB,
II0JIy4aeMbIX W3 HUX. [IOHATHE O HAHOTEXHOJOTMH, KaK YIpPaBISIEMOM CHHTE3€ MOJIEKYJISIPHBIX
CTPYKTYp. JIBa N0oJX0a B HAHOTEXHOJIOTHH: «CBEPXY BHHU3» U «CHU3Y BBEpX». MOJIEKYISPHBIN CUHTE3



u camocOopka. HaHockomuyeckoe BbIpaliMBaHHE KPUCTAUIOB M MOJUMEPU3HIMS. YTIIEpOJIHbIE
HaHOTpyOkH. CuHepreTruka. BiausHue HAHOTEXHOIOTUI Ha pa3BUTHE TEXHUKU. DKOJIOTHYECKUH acIeKT
HAHOTEXHOJIOTUH.

Ousuka u ObiT. HarpeBarenbHble W OCBETHTENbHbIE NPUOOPHL. Pa3HOBHAHOCTH JNamir:
HaKaJIUBaHUs, TAJIOT€HHbIE, JIIOMUHECLEHTHBIE, CBETOIUOHBIE.

MuxkpoBonHoBas neus (CBY-nieus) u npuHIMI ee paboThl.

KuKoKpUCTAINIMYECKHE SKpPaHbl M JUCIUIEH, UX YCTPOMCTBO. ODJIEKTPOHHBIA TEPMOMETP.
Jomamaue poOotel. Pagvonepepartdvky ©  paguonpUeMHUKH. [IpHHIMIUANIBHOE YCTPOHCTBO
TeneBu3opa u teneBuaeHuss. CIlyTHUKOBAsi U COTOBAs CBA3b.

Xumus u 0pIT. Morommue u guctsmue cpeactsa. [loBepxHOCTHO - akTuBHEIC BemecTBa (ITAB).
OtbenuBaTenu: XUMUYECKUE U ONTHYECKHE. MIHCeKTULIMBI - CpeacTBa Uit OOPHOBI ¢ HACEKOMBIMHU.
XHUMHYECKUE CPEACTBA TUTMEHBI M KOCMETUKHU. [TuiieBble 100aBKU, MX MapKUPOBKA.

CunepreTuka.

[loHsATHE O CHHEPreTHKE W CaMOOPTaHW3alMd OTKPBITBIX cucTeM. OOmIMe NTPUHIUITBI
cuHepreTuku. Touka Oudypkauuu M arTpakT. Poib cHHEpPreTMKH i U3YYEHUS HPUPOAHBIX U
COLIMAJIbHBIX sABJIEHUH. CTPYyKTYpUpOBaHHME MATEPUAIBHOIO MHpA M €ro M3y4eHHUE CIICHUaIbHBIMU
paznenaMu QU3HKH.

@DopMbl JBUKEHUSI MATEPUH.

EcrtecTBO3HaHME M UCKYCCTBO. 30JIOTO€ CEYEHUE M €ro HCIOJIb30BAHHE B IMPOU3BEICHUIX
APXUTEKTYpPhI, JKUBOIIHCH, CKYJBITYPBHI. [locnenoBarenbHocTh PUOOHAUYM, €€ NMPUMEHEHHUE B
UCKyccTBe. PacmpocTpaHeHHOCTh IpaBHiia 30JI0TOTO CEYCHHs U TocienoBarenbHocTd OuboHau4YM B
KUBOM IIpupoje. buoHuKa u apXUTeKTypa. B3anMONpPOHMKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.

JlemoHcTpanuu.

TaGmuubl, BUueopparMenTsl U GoTorpaduu 1o Teme.

[Toptpetsr: Ix. Yensuka, I1. Xurrca, JI.M. Jlenepmana, M. ®apaneii, A.A.bekkepenb, M.
Cxutanosckas-Kropu, JI. Melitaep, O. I'ann

JlaboparopHsbie onbIThI. 1. MI3MepeHre napaMeTpoB KHUCTU PYKH

[TpakTideckas padorta Ne 8. M3ydeHue ssBIeHUS 3JIEKTPOMAarHUTHON WHIYKIINH.

[TpakTrueckas padota Ne 9. M3ydyeHue 3010TOro ceyeHus Ha pa3InuHbIX 00BEKTaX.

Paznen. 6 [loaroroBka u 3ammra uccliie0BaTeIbCKuX pador (3 vaca)

BrinonHenue sKkCnepuMEHTAIBHOW YacTH MCCIIEIOBATEIbCKOW padoThl, opopmieHre padboThI.
Ydyenuueckas KOHPEPEHIUs MO pe3ybTaTaM BBITTOJIHEHHBIX MPOEKTHBIX U UCCIIEI0BATENbCKUX padoT
OJIMHAATUKIIACCHUKOB (MHIMBUyaIbHBIX WM TPYNIOBBIX).

TemaTuueckoe IJIAHUPOBAHUE

Ne | Pasnen, Tema Bcero uyacosn
/i
10 KJIACC
1. | EcrecTBO3HaHUE M METOBI TIO3HAHUS MUPA 20
2. | Meramup. OcBoeHHE KOCMOCA H €ro pOJTb B )KU3HU 30
Ye0BeUeCcTBa
3. | Makpomup. Hayka 00 okpyxarotieii cpene. buocdepa. 49




UTOI'O 99
11 KITACC
4. | IloBTopenue kypca 10-To kitacca 5
5. | Mukpomup. Atoma. Bemiectsa 26
6. | XuMuueckue peakuuu 20
7. | YesoBek u €ro 3/10pOBbE 23
8. | EcrecTtBo3HaHue Ha CiTy)0€ ueloBeKa 25
HUTOTO 99
Knacc/konuuecTBo yacoB
LesieBbIC TPHOPUTETHI
Ne i1/ |[HaumeHoBaHUe pa3aenoB U TeM
N Bocnutanus [1]
11-# kmacc
1 EcrecTBO3HaHME M METOTBI 19 56,10
MO3HAHUS MHUPa
Meramup. OcBoeHue KocmMoca
2 Y €T0 POJIb B KU3HU 30 5,6,10
YeJI0BEYECTBA
Maxkpomup. Hayka 00
OKpY>Karollen cpene.
3 Buocdepa. 48 5,6,10
4 IToBTOpenue kypca 10-ro 5 5.6.10
KJlacca
5 Muxkpomup. Atoma. 2 5.6.10
BemectBa
6 XHUMHUYECKUE PEAKIUN 20 5,6,10
7 UenoBek U €ro 310pOBbE 23 5,6,10
EctectBo3Hanue Ha ciryx0e
8 HeIoBeKa 25 4,5,6,10




