IIpunaoxenunel6. K OOII COO
®roc CcCoo

MPOTPAMMA
no yueoHomy npeamety «EcTtecTBoO3HaHHE)»
ona ooyuarouuxca 10-11 knaccoes

(6azoewtil yposens)
YMK: O.C.T'abpuensu, C.A.Cnaakos



Paspnea 1. Ilnanupyembie pe3yabTaTbl OCBOCHHS Y4eOHOI0 mpeaMeTra
«EcTecTBO3HAHHME» HA 0a30BOM YpPOBHe.

IInanupyemMblie (JIMUHOCTHBIE, METAIIPEAMETHBIE U IIPEAMETHBIE) Pe3yJIbTAThl 0CBOCHUS
yueOHoro npeamera «EcrecTBo3HaHue»

Jluunocmuvimu pe3ytomamamu 00y4enus ecmecmeo3HaAHUIO A8IAI0MCA.!

8 YEHHOCMHO-OPUEHMAYUOHHOU c@epe — BOCHUTAHWE YyBCTBA TOPJOCTH 32 POCCHUCKHE

€CTECTBEHHbIC HAYKH;

8 mpyoosoll cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEWIEH 00pa3oBaTeIbHON H

npodheccCHOHATbHON TPACKTOPHH;

B NO3HABAMENbHOU (KOCHUMUBHOU, UHMENIeKMYalbHol) cghepe — YMEHHE YIPABISATH CBOEH

MMO3HABATEIHHOM JIeATETLHOCTBIO.

Memanpeomemuuvimu pe3y1omamamu 0C80eHUsI NPOSPAMMbL O eCMECEO3HAHUIO AGIAIOMCL:

— OBJIAJICHUE YMEHHUSMU W HaBBIKAMHU PA3JIMYHBIX BHJIOB IO3HABATEIHHOU IESATEIHHOCTH,

MPUMEHEHHUSI OCHOBHBIX  METOJIOB  TMO3HAHUS  (CHUCTEeMHO-MH(OPMAIIMOHHBIA  aHAJU3,

MO/ISTUPOBAHUE) JUISI U3YUEHUS PA3TUYHBIX CTOPOH OKPYXKAIOIIEr0 €CTECTBEHHOTO MDA,

— OBJIQJICHUE OCHOBHBIMH WHTEJUIEKTYaJIbHBIMHU OIEpalusaMu: (POPMYIUPOBAHUE THIIOTE3,

aHaIM3 W CHUHTE3, CpaBHEHHWE, OO0O0OIIEeHWe, CHUCTEeMATH3allvs, BBISBICHHE MPHYUHHO-

CJIEICTBEHHBIX CBS3EH, IOUCK aHAJIOTOB;

— ¢opMHUpOBaHUE YMEHHI T€HEPUPOBATh UICH U OMPENEIATh CPEICTBA, HEOOXOIUMBIE IS MX

peanuzanuy;

— ¢dopMupoOBaHHE YMEHHH OMpENeATh LT W 3a7add JIeITeIbHOCTH, a TaKKe BhIOMpATh

CpelICcTBa peamu3alii ITUX Ielled W TPUMEHSITh Ha TMpakTUKe; (HOPMUPOBAHHE YMEHUU

WCIO0JIb30BATh PA3IUYHbIE UCTOYHUKU JUISl TOJyYEHHUS €CTECTBEHHO-HAydyHOU HH(opManuu u

MTOHUMAaHHUs

3aBUCHUMOCTH OT COJIep>KaHusl U (OPMBbI IPEJICTABICHHON MHPOPMAIINH U LIeJIel ajpecaTa.
IIpeomemnvimu pesynomamamu uzydeHus: eCmecmeo3HaHUs "

BbInmyCKHUK Ha 0230BOM YPOBHE HAYYHUTCS:

— JIEMOHCTPUPOBAaThH Ha MpHUMeEpax poOJib ECTECTBO3HAHMS B PAa3BUTHH YEJIOBEUYECKOM
LUMBUIU3ALMY; BBIJCNATh IEPCOHAIbHBIA BKJIAJ BEIMKUX YYEHBIX B COBPEMEHHOE
COCTOSIHUE €CTECTBEHHBIX HaYK;

— TpPaMOTHO MPHUMEHSTh ECTECTBEHHO-HAYYHYI0 TEPMUHOJIOTHIO MPH OMHCAHUU SIBJICHHIM
OKPY’KaIOILIEr0 MUPA;

— 00O0CHOBaHHO MPHUMEHSTH MIPUOOPHI 7SI U3MEPEHUSI U HAONIIOICHUS, UCIIOJIb3Ys ONUCaHHE
WM TIPEATIOKEHHBIN aNrOpUTM SKCIEPUMEHTa C IIeNIbI0 MOJIYYeHUs 3HaHW 00 0ObeKTe
W3YYCHHUS;

— BBIABIIATH XapakTep SBICHUI B OKpYXalolledl cpene, MOHMMATh CMBICT HAOJIOIaeMBbIX
MIPOLIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYUHOM 3HAHHMH; UCTOJIb30BaTh ISl OMUCAHUS
XapakTepa MpPOTEKaHUs TpoIeccOB (U3NYECKUE BEIUYMHBI U JIEMOHCTPUPOBATH
B3aMOCBSI3b MEX]1y HUMH;

— OCYLIECTBJISITh MOJICTMPOBAHUE MPOTEKAHUS HAOIIOJAEMBbIX MPOLIECCOB C YYETOM TPaHHMII
MIPUMEHUMOCTH UCTIOIb3yEeMbIX MOJETEH;

— KPUTHUYECKHU OLIEHHBATh, HHTEPIIPETUPOBATh U OOCYKIaTh HHPOPMAIUIO, COJEPIKAIIYIOCS
B coobmenusx CMU, pecypcax MHTepHEeTa, HAYYHO-TIOMYISPHBIX CTATHAX C TOUKU 3PEHUS
€CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JIelaTh BHIBOJBI HA OCHOBE JTUTEPATYPHBIX NAHHBIX;

— TMPUHUMATh APTYMEHTHPOBAHHBIC PEIICHHS B OTHOIICHWU MPUMEHEHHS Pa3zHOOOpa3HBIX
TEXHOJIOTHIl B MPOQeCcCCUOHATBHON IeATEeIHHOCTH U B OBITY;

— W3BJEKaTh U3 OMHUCAHHS MAIlWH, TPUOOPOB U TEXHUYECKUX YCTPONCTB HEOOXOIUMBIE
XapaKTePUCTUKU i1 KOPPEKTHOTO HMX HCIOJIb30BAHUSA, OOBSICHITh MPUHIUIIBI,
MOJIOKEHHBIE B OCHOBY PaOOTHI TPUOOPOB;



OpPraHu30BBIBATH CBOIO JIEATEIBHOCTh C YYETOM NPUHIUIIOB YCTOWYHMBOTO pa3BUTHS
CHCTEMBI «IIPUPOJa—00IIECTBO—YETIOBEK» (OCHOBBIBASCH Ha 3HAHHMIAX O Mpoleccax
nepeHoca M TpaHCPOpPMALMK BEIIECTB W DHHEPruil B DKOCHUCTEME, pAa3BUTUU U
(GYHKIIMOHUpPOBaHUHM OUOC(eEephl; O CTPYKType TMOMYISIUA ¥ BHUAA, aJaNTalusx
OpPraHu3MOB K CpeZie OOMTaHUs, CBOMCTBAX 3KOJOTMYECKHX (PaKTOPOB; PYKOBOJICTBYSACH
NPUHLIMIAMHA  pecypcocOepekeHnuss W 0€30MacHOr0 NPUMEHEHHsS MaTepUaoB |
TEXHOJIOTHI; COXpaHsisi OMOJIOTUUECKOE pasHooOpasue);

000CHOBBIBATh MPAKTUYECKOE HCIIOIH30BAHNE BEIIECTB M UX PEAKIHUN B MTPOMBIIIICHHOCTH
U B OBITY; OOBSACHATDH POJIb OIPEJCIIEHHBIX KJIACCOB BELIECTB B 3arpsi3HEHUU OKpPYKarolen
cpensl;

JIeiCTBOBATh B paMKax MPaBWJI TEXHUKU 0€30IaCHOCTH U B COOTBETCTBHH C MHCTPYKIHSMH
[0 TPHUMEHEHHWIO JIEKApCTB, CPEACTB OBITOBOW XHMHHU, OBITOBBIX 3JIEKTPHUECKUX
npuOOPOB, CIOXKHBIX MEXaHW3MOB, MOHMMAs €CTECTBEHHO-HAYYHBIE OCHOBBI CO3JIAHHSI
NpEeANCaHUM;

(hopmMupoBaTh COOCTBEHHYIO CTPATETHIO 3I0POBhecOeperaroniero (paBHOBECHOTO) MUTAHUS
C y4eToM OHOJIOTMYECKOW I[eJ€CO00pa3HOCTH, POJU BEIIECTB B THUTAaHUU H©
KHU3HEIEATSILHOCTH JKUBBIX OPTaHU3MOB;

OOBSICHATh MEXaHHW3M BIMSHUS Ha JKUBBIE OPraHU3MBI DJIEKTPOMATHUTHBIX BOJH H
pPaTMOaKTHBHOTO W3Iy4YEHUs, a TaKKe NEHCTBUS aJKOTOJIs, HUKOTHHA, HAPKOTHUYECKUX,
MyTareHHBIX, TEPATOTEHHBIX BEIIECTB Ha 3/I0POBhE OPTaHU3Ma U 3apOJIBIIICBOE PA3BHUTHE;

BBEIOMPATh CTPATETHIO TMOBEACHUS B OBITOBBIX M YPE3BBIYAHHBIX CUTYAIIHSIX, OCHOBBIBASICH
Ha TIOHMMaHWUW BIHUSHAS HAa OPraHU3M UelOBeKa (PHU3MUECKUX, XHUMHUYECKHX H
O6uonornueckux GakTopos;

OCO3HAHHO [EWCTBOBaTh B CHUTYyallMd BBIOOpAa TIPOAYKTA WM YCIYTH, TPUMEHSIS
€CTECTBEHHO-HAYYHBIE KOMITCTEHITHH.

BpinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUThHCH:

8bINOIHAMb CAMOCMOAMENbHbLE IKCHEPUMEHMbL, DACKPbI8AIOwUe NOHUMAHUE OCHOBHBIX
eCmecmeeHHO-HAYUHbIX NOHAMUL U 3AKOHO8, COoOM00As Npasuia 0e30nacHou pabomol;
npeocmasisime NOLYYEHHbIE Pe3yIbmamvl 6 MAOIUUHOU, epa@duueckoll ulu MmeKCmosol
Gopme; deramsv 6616006l HA OCHOBE NOLYYEHHLIX U TUMEPAMYPHBIX OAHHBIX,
OCYUecmenams  CaMOCMOAMeNbHbll Y4eOHblll NPOoeKm UlU UCCIe008aHue 6 obaacmu
eCcmecmeo3Hanus, GKIIOYAWULL OnpedelieHue membl, NOCMAHOBKY yeau U 3a0a,
8bIOGUIICEHUE 2UNOMe3bl U Nnymell ee IKCNePUMEHMANIbHOU NPOSePKU, NPOBedeHUe
IKCHEePUMEHMA, AHAIU3 €20 pe3YIbMmamos ¢ Y4emoM NOSPeUtHOCU — U3MepeHUs,
Gopmynuposarue 86160008 U NPeOCmMasieHue 20Mmo8o20 UHGOPMAYUOHHO20 NPOOYKMA,
obcyscoams  cywecmsyroujue JOKAIbHblE U PeSUOHATbHbIe NPoOaemMbl (IKOIOZUYECKUE,
9HepeemuuecKue, cvipbesvie U m.0.);, 0OOCHOBLIEAMb 8 OUCKYCCUU BO3MONCHbIE NYMU UX
PpeuieHust, 0CHOBbIBAACH HA eCMEeCMBEHHO-HAYYHbIX 3HAHUSX,

HAX00UmMb 63AUMOCESA3U MedHCOy CMPYKMypou u QyHKyuel, NPUYUHOU U CledCmeuem,
meopuell u haxmamu npu aHanuze NPOOIEMHBIX CUMYayutl U 0OO0CHOBAHUU NPUHUMACMBIX
peweHull Ha OCHOBe eCMeCMBeHHO-HAYYHbIX 3HAHUL, NOKA3bl8AMb 83AUMOCES3b MENCOY
obnacmsamu ecmecmeeHHbIX HaYK.

Paznen 2. Conep:xkanne yueoHoro npeamera«EcrecTBO3HAHME).

10 knacc.

BBenenune

BBenenue B eCTECTBO3HAHUE. HpI/IpozLa-cpez[a OOMTaHMS M MCTOYHHUK JKHU3HU 4YeJIOBEKA.
BzanMooTHOIIIEHHS YellOBEKa U mpupoabl, X NJUAJICKTHUKA. HpPIpOI[a — HCTOYHUK TBOPYUCCKOTO
BIOXHOBEHUS JesaTelei HCKYCCTBA.

EcrecTtBO3HAaHHE — E€IUHCTBO HayKk O HpHUpOIC. MaTepI/ISI )51 (I)OpMLI €C CYIICCTBOBAHMU.
I[I/IaJ'ICKTI/IKa ecrecTBo3HaHMSA. OCHOBHEIC 3TAIlbl €T0 Pa3BUTHAL. IIonsTue o €CTCCTBO3HAHHH, KaK
CUCTCMC HAYYHBIX 3HaHUM 0O nmpupone.



Hemoncmpayuu.BuneopparmMeHTsl (OIS CENbCKOXO3AUCTBEHHBIX YrOJHMM, Kapbepbl s
TOOBIYH YIJIA U PYJIbl, METAJUTYPrHUECKHEe KOMOMHATHI, ra30- U HedrenpoBoasl, Guotunnn, ['IC,
TOL n ADC, mnocneactBusi 3eMIETPSACEHUN M I[yHAaMHU, HCYE3HYBIUIUE BUJBl PACTCHUH U
KUBOTHBIX); PEIPOAYKIIMH KaPTUH BEJIMKHUX XYJOKHUKOB C MeH3akaMH U JAPYTHMMHU 0ObEKTaMu
npupoas! (Ilumkuna, Jlesurana, AiiBazoBckoro, FOona u [1p.); My3bIKajbHBIE (DPAarMEHTHI,
MIOCBSIICHHBIE sIBIEHUAM Ipupoabl (Haiikosckuii, Cen-Canc, berxosen u ap.).
[TopTpeTsl yueHBIX-€CTECTBOMCIBITATENEH, BUACOPPArMEHTbl [0 UCTOPHUH BO3HUKHOBEHHUS U
pa3BuTUs GU3UKHU, XUMUU U OHOJIOTUH

Il. EcrecTBO3HAHME U MeTOAbI MO3HAHMSA MHPA
B3aumoceasv mexncoy HayKoii u mexnonozuamu
Hcmopus uszyuenus npupoouwl. Ilpoepecc 6 ecmecmeennbix HaAyKax u e2o 6K1a0 6 pa3sumue
yueunuzayuu. Memoovl HayuHO20 NO3HAHUA U UX cOCmagAlowue: HabI0eHue, UsMepeHue,
9KCHEePUMEHM, MOOEeUPOBanue, 2unomesd, 6bl600, nocmpoerue meopuu. DopMbl IO3HAHUS:
Hay4yHOE U HeHay4yHoe. JIBa ypOBHS Hay4yHOTO MO3HAHUS: SMINPUUYECKUI (UyBCTBEHHBIH,
OTBITHBIA) U TEOpeTHUECKUH(pallioHaNbHbIN). MoienpoBaHue Ha TEOPETUYECKOM YPOBHE
MIO3HAHUS U TUIIBI MOJIeNiel (UealibHas, aHAJIOT U, MaTeMaTuyeckas). Poiab MbICIeHHOTO
AKCIEPUMEHTa U MAaTEMAaTUYECKOTO MOJIEIMPOBAHUS B CTAHOBJIEHUU U PAa3BUTHH €CTECTBEHHBIX
HayK. PyHOoameHmanvHvle NOHAMUSL eCMeCmEO3HAHU.
Azvik ecmecmeoznanus. buonoeus. buonorndeckas cUCTeMaTHKa M €€ BaKHEMIIME TaKCOHBI.
bunomunanbeHas HOMeHknatypa. Ilonstue Bunma. Cucrematuka KMBOTHBIX. [loHATHE MOPOBI.
Cucremaruka pacteHuidl. Ilonstue copra. buosorndeckas HOMEHKIAaTypa — OCHOBA
npodeCcCHOHANBHOW ~ AeSITeNbHOCTH. Xumus. TpuBHanmbHble Ha3BaHUsA. PammonanmbHas
HOMEHKJIaTypa. MexayHapoaHas Homenkiatypa MIOITAK.
XUMUYECKHE DJIEMEHThl M MPOUCXOXKJIeHHEe uX Ha3zBaHui . Kiaccudukainus HeopraHH4eCKHX
BELIECTB (OKCHUJIBI, KHUCJOTHI, OCHOBAHMS, COJIM) M TPHUHIMUMIBI OOpa3oBaHHUs HX Ha3BAHUU.
Quzuxa. EpuHUIBl WM3MepeHus (Qu3nyeckux BeIMYMH Ha Pycwu. Enuaunel uamepeHus
(Gu3nNYecKuX BEJIWYMH B HEKOTOPBIX JAPYIMX CTpaHax. MexayHapoJHas CHUCTeMa E€IUHHUIL
n3MepeHus ¢usnueckux BennduH — CH. OCHOBHBIE M TNPOM3BOJIHBIE €AWHUIBI M3MEPEHUS
¢dusznveckux BenmmuuH CH.
Ecmecmeennonayunvie nomamus, 3aKOHbl U meopuu.ECTCCTBCHHOHAYYHBIC ITOHATUS.
KoHkpeTHble M aOCTpaKTHblE €CTECTBCHHOHAyYHbl€ IIOHATHS.  3aKOHBl €CTECTBO3HAHUSL.
EcrectBeHHOHayuHble Teopud. OmnucaTelbHble TEOPUH UM OOBSCHUTENbHBIE  TEOPHH.
IIporso3upyromas poJib €CTECTBECHHOHAYYHbBIX TEOPUH.
Ecmecmeennonayunaa Kapmuna mupa. Kaptunel Mupa: penauruosHas, ObITOBas,
XyJnoXecTBeHHas1. Ecmemceennonayunas kapmuna mupa (EHKM). Domonus EHKM u ee
JTambl: apUCTOTEIEBCKUN, HBIOTOHOBCKUM, SMHIITEHHOBCKAs peBostonus. [IpuHImne! no3Hanus
B €CTECTBO3HAHUM: COOTBETCTBHS, JOIOJHUTEIBHOCTH, IPUYNHHOCTH, CAMMETPHUH.
Mupui, 6 Komopbix mot scusem. lIpumepsr cucmemamuzayuu u Ha2isA0HO20 NPeOCMABIeHUs
HAYYHO20 3HAHUA: NPOCMPAHCMBEHHO-8PEMENHbIE XAPAKMEPUCMUKU (HAHOMUD U MUKDOMUD,
Mmakpomup, mezamup). I'paHuLIBI MUPOB M YCIOBHOCTb 3TUX IpaHull. Ponb HayuHvix
00CmUdCeHULl 8 CO30AHULU HOBbIX MmexHoI02ull. Deontoyus mexnono2utl. IIpubopsl i n3ydeHus
MHPOB, UX 3BOJIIOLUSA OT CBETOBOIO MUKpocKona P.I'yka 10 CKaHUPYIOIIEro TYHHEIBHOTO
mukpockona (CTM) u atomHo-cunoBoro Mukpockona (ACM). MouiekyisipHoe pacrio3HaBaHHE U
€ro poJib B IPUPO/JIE U KU3HU YesoBeka. Kommbrorepsl Oyaymiero.
Hemoncmpayuu. TlopTpetsl yueHbIX- ecrectBoucnbiTareneit (I'.T'anunes, J[.Menneneesa,
I''Mennensa, H. DbekeroBa, M. ®apanes), pazauuHble MaTepualibHble (HU3NUYECKUE
(anexTpodopHas MaluHa — MOJENIb MOJHHM, KPUCTAJUIMYECKHE PELIETKH Pa3IUYHbIX THUIIOB),
Ouonornyeckue (MyJIsDKH LIBETOB, OpPraHOB Tella yelloBeKa), reorpaduueckue (riaolyc, KapTa,
TeJUTypUid),XUMUYECKUE (IIApOCTEP)KHEBbIE M OOBEMHBIE MOJETU MOJIEKYN pPa3JInYHbIX
BeniectB). Cnaiiipl ¢ MogensmMu ctpoeHus atoma TomcoHa u Pesepdopra.
OTHOCHUTENBHOCTh MOHATHUS MyCTOTHI. Pa3znuunble Qu3nueckue, XUMHUUECKHE U OMOJIOTHYECKUE
mozenu. Iloprpersl Apucrorens, K.Jlunnes, Y. lapBuHa; Buaeo(pparMeHThl C TaKCOHaAMH B



00TaHMKE W 300JI0TMH U MPUMEPHl CUCTEMAaTHKH OTACIbHBIX PACTCHUH W )KMBOTHBIX. Talnuua,
cmaiin win Bugeodparment «Homenknarypa MIOITAKY; Tabauisl win cuaibl ¢ aHUMAalUsIMA
no oO0muM MpUHOMIAM OO0pa30BaHMs HAa3BaHUKW BAKHEHIIMX KJIACCOB HEOPTraHUYECKUX
COEJIMHEHUH — OKCUJIOB, KUCIIOT, OCHOBAHUS, COJICH, - M MX KJIacCH(PUKALINY.

[Moptperst Oma, Kynona, Hetotona, DiiHiTeliHa U Ap.; TaOJUIBI OCHOBHBIX UM MPOU3BOIAHBIX
emuaun, CU; nuHamuueckue BHUACO(PAarMEHTHI, WLIIIOCTPUPYIOIIUE BaXHEHWIINE MOHATHUS
(GU3MKK MPUMEHUTENHFHO K TeMEe ypoKa; claia i BuaeopparMeHT «CTapopycCcKHe €TMHHIIBI
U3MEPEHUsI  HEKOTOPHIX  (U3WYECKUX  BENUYMH». [admumsl ©W  BHACO(PArMEHTHI,
WUTIOCTPUPYIOIINE BaKHEUIINE MOHSATHS, 3aKOHBl U TEOPUHM €CTECTBEHHOHAYYHBIX JUCLUILUIMH
0 KypCy OCHOBHOM IIKOJIBI. BuneodparMeHTs! 1 Citaii bl 0 3BOIOIMHA MHUKPOCKOTIOB.
Jlabopamopnvie onvimul. 1.IlocTpoeHre pPaBHOCTOPOHHUX TPEYrOJbHUKOB M3 CIMYEK Ha
IUIOCKOCTU U B mIpocTpaHcTBe. 2.MmmocTpauus npuHLuIa cooTBeTcTBHs. 3.MojaenupoBaHue
MPUHIUNA PpabOThl CKaHUpYIOUIEro Mukpockomna. 4. JlokazarenbcTBO O€TKOBOW MPUPOJIBI
(hepMeHTOB.

Ilpakmuueckas paboma Nel. IMIUPUYECKOE MO3HAHUE B U3YUYEHUU €CTECTBO3HAHUS.
Ilpakmuueckas paboma Ne2. TloctpoeHue MNPOCTPAHCTBEHHBIX MOJIEICH HEOPTaHUYECKHX U
OpraHMYECKUX COCAMHEHUN B COTMIOCTABJIEHUHU C UX CBOMCTBaMH.

Ilpakmuuecxas paboma Ne3. HabnroneHue 3a ropsiiei cBeuoi

Ilpakmuueckaa paboma Ne4. HaOmoneHue 3a HM3MEHEHHEM TeMIIEpaTyphl JibJja U €ro
COCTOSIHUEM MPU HarpeBaHUU

I11.Meramup.OcBoeHue KOCMOCA M €0 POJib B ’KU3HHU YeJIoBeYecTBa

XPOHOJIOTHSI ACTPOHOMHYECKUX MPEACTaBIEHUN U OTKPBITUH: T€OI[EHTPUYECKasi CUCTEMa MUPA;
AHTPOTIOIIEHTPUYECKAst CHCTEMa MHPA; TEIMOIICHTPUIECKast cucteMa Mupa. AcTpoHoMbI 16-19
B.B. H UX BKJIaJl B Pa3BUTHE NpEACTaBICHUN 0 BeeneHHOU. Beenennas: meopus 603HUKHOBEHUA,
CmpyKmypa, cocmas, 380a0yus. ACmpoHomus KaK HayyHblll YYHOAMEHM 0CB0eHUs.
Kocmuueckoeo npocmparncmesa.Kocmonorus. Bkinan oreuecTBeHHON HAyKd B MUPOBYIO
KOCMOJIOTHUIO. Pakemonocumenu, UckyccmeeHuvle CRymHUKU, OpOUMAaibHble CIMAaHYULU,
naanemoxoovl. OpouranbHas actpoHomudeckas oocepBaropus (OAO). Hcnonvzosarnue
CNYMHUKOBBIX cucmem 8 cghepe ungopmayuonusix mexrono2uii. Cogpemenubie Hay4HO-
uccne0osamenbeKue npocpammol N0 U3YUEHUI0 Kocmoca U ux 3uavenue. Ilpobnemsi, ceazanmubvie ¢
0C80eHUeM KoCMOoca, u nymu ux peutenus. Mesxcoynapoonoe compyOHu4ecmaso.

1V.060s10uku 3emun: Jurochepa, ruapocdepa, armochepa

Cmpoenue 3emau. Jlumocgepa. Buyrpennee crpoeHue 3emMii U €€ XMMHUYECKUH COCTaB.
Crpoenue u cocraB nutochepsl. MuHepansl U TopHble opoabl. Pynbl. JIutochepHbie MIUTHL.
3emnerpsacenus. [llkana Puxrepa. MTaTeHcuBHOCTD 3eMieTpsicenui. [{lynamu.

T'uopocghepa. Oxkeanwvt u mopsa.Cocra ruapochepsl. MupoBoii okean. Mops. Herunuunsie
Mopsi:  CapraccoBo, Kacnuiickoe u Apaibckoe. TemMa Mops B NPOU3BEACHUSX MHPOBOM
XYyJI0KECTBEHHOM KYJIbTYPBI.

Boowt okeanos u mopeii. XuMu4ecKui cOCTaB MOPCKOM M okeaHndeckoit Bojbl. [Ipomuiie. Jlen
B okeaHe. ['pennanaus. Anrtapkruna. JIBuxkeHue Boag MupoBoro okeana. [IpuiivBsl 1 OTIMBBI.
Mopckue Teuenus. Tunel kiaumara.

Boowvl cywiu. Bonpl cymm u ux kinaccudpukanus. Pogauku. I'eitzepbl. MuHepaibHble BOABI M UX

KJIaccuuKkanus. [Tpobnema mpecHoit Boabl. O3epo baiikan. KapcTtoBble sBiIeHHS U
o0pa3oBaHUE CTAJAKTUTOB W CTAJarMUTOB. AHOMaJIbHbIE CBOMCTBA BOJBI M UX 3HAYCHHE B
IIPUPOJIE.

Ammocepepa. Ilozooa. Atmochepa u ee cocraB. BepTukambHoe cTpoeHHE aTMOChephI:
Tponocdepa, crpatocdepa, Me3ochepa, Tepmochepa, 3k3ochepa. CoctaB Bo3ayxa. O30HOBbIE
IOpIpbl U mapHUKOBBIH d3ddexr. I[loroma u xiumat.Ammocghepuoe Oaenenue. Bemep.
Atmocdeproe naBienue. KeccoHHas u BbicOTHast Ooisie3HH. LIMKIOHBI W aHTULUKIOHBI.



Atmocdepusie GppoHTHl. BeTpa u ux BuabIL: IKBaj, cMEpY, aHTHIIAcCAT, accat, Opus, GpeH, 6opa,
CHPOKKO, MYCCOHBI, Tali(pyHBI, yparanbl, CMEpUYH, TOPHAJIO.

[Ikana bodopra.

Bnasicnocms 6030yxa. BnaxuocTh Bo3ayxa. [Icuxpomerp u I'urpomerp. Touka pockl. O6maka,
ux (opMsbl u pasmepsl. Tyman. Ocanku u ux Tumnsl. Pagyra.

Hemoncmpayuu. OOpasubl py, MUHEPAJIOB U TOPHBIX MOPOJ, (pU3NUECcKass KapTa MOJIylIapHii,
aTJIachl.

Kaptsl: Mopckux TeueHuil, pusndeckue kaptel Mupa u Poccuiickoit @eneparu.
BuneodparmenTs! u potorpadun mo Teme ypoka: CTpOCHHE 3eMIIH, 3eMJICTPSCEHUS, IIyHAMH,
pa3iauyYHble OKE€aHbl U Mops, aiicOepru, MOpPCKUE TEUEHMs, POJHUKHU, reisepsl, o3epo baiikan,
KapCTOBBIC SBJIICHHUS (CTATAKTUTBI M CTaJarMHUThl), armMocdepa M ee COCTaB, IHUKIOHBI U
AHTHULMKIIOHBI, BUABI BETPOB, TyMaH, pajayra, 0CaJK1 pa3IMuHbIX TUIIOB.PenpoayKkiuu KapTuH -
. AiiBazoBckuit «/leBareiii Bam», U. JleButan «beper Cpenuzemuoro mopsi», U. Ilnmkun «Ha
oepery mopsi», JI. Jlaropuo «Mope», A. PsuioB «Ha romybom mpoctope»; ¢parMeHThI
My3bIKaJIbHBIX Npou3BeneHuit - H. Pumckuii-KopcakoB «Canxo», K. JleOroccu «Mopey, M.
PaBens «Jlogka B okeane» u3 coOopHuka «3epkanay, I1. YalikoBckuit «Jlebequmnoe o3epo», M.
Mycoprckuit  «CHerypoukay. [IpeBpalieHus HepaCTBOPUMBIX KapOOHATOB KalbLMsI U MarHus
(cpenHux coiieil) B pacTBOPUMBIE THAPOKAPOOHATHI (KHUCIBIE COJHM) W OOpaTHO — TPUYHHA
o0pa3oBaHUs CTAJaKTUTOB U cTajJarMuToB. MojenupoBanue napHukoBoro s¢dexra. [Tpubdopsi:
JUIs U3MepeHus atMochepHoro naBieHus (0apoMeTpbl), A U3MEPEHHUS BIAXKHOCTH BO3ayXa
(TrurpomeTpsr).

Jlabopamopmuvie onvimeoi. 1.3yyenue cocraBa rpanuTa. 2. MojaenupoBaHue BBICOKOU
IIJIOTHOCTHUBOIbI MepTBOro Mops. 3.Pacmmpenue Boabl Ipy HArpeBaHUN.

Ilpakmuuecxas paboma Ne 5. V3yuenne KOJIEKIIMN TOPHBIX TTOPOJT

Ilpakmuueckas paboma Ne 6.13yuenne mapameTpoB COCTOSIHUAS BO3AyXa B KaOMHETE.

V.Maxkpomup. Hayka 00 okpy:xaromeii cpene.buocdepa.

Kuzne, npusnaku >cu6020 u ux OmMHOCUMETLHOCHIb. OCHOBHEIE CBOWCTBa >XUBOIO
OpraHu3Ma: €IWHCTBO XHMHYECKOTO COCTaBa, OOMEH BEIIECTB, CaMOBOCIIPOMU3BEIICHUE,
HAaCJEACTBEHHOCTh, M3MEHUNBOCTh, PAa3BUTHE U POCT, Pa3aPaKUMOCTh, JTUCKPETHOCTh U

L[EJI0CTHOCTh, DHEPT03aBUCUMOCTb.

JXKuBble cucTembl, Kak CaMOYMNPAaBISIOLIUECS, CaMOPETrYIUPYIOIIHUECcs, CaMOOPraHU3YIOIIHUecs
cuctembl. Tpu Hauana repmoguHamMuku. [loHSATHE SHTPOIHH.

Ilpoucxoscoenue ryncuznu na 3emae. (OCHOBHBIE TUIIOTE3bI IPOUCXOKIACHUS KU3HU HA 3eMIIe:
KpealMoHu3M, THIOTe3a CaMOIMPOU3BOJILHOTO 3apOKAEHUS >KU3HH W3 HEXUBOTO, KOHIEIIHS
OuoreHesa, runoTe3a MaHCIEPMUU.

['umore3a mMpoUCXOXKICHUS >KM3HU MyTeM OHMOXMMHUYECcKOU 3Boitonuu (rumote3a OnapuHa—
XomnneitHa). JIuckyccusi 0 BO3MOXHOCTH CYIIIECTBOBAHUS BHE3EMHBIX LIUBHIIU3ALINN.
Xumuueckuii cocmag Knemku. XuMudeckas OpraHu3anus KIeTKH Ha aTOMHOM — DJIEMEHTHOM, -
ypoBHE. MakposneMeHTbl. MukposneMeHTsl.  MoONeKynsapHblii  YpOBEHb  XHUMHYECKON
OpraHu3aliy KIETKU (MOJEKYJSpHBINA cocTaB KiIeTku). Heopranudeckue COeIWHEHUS KIETKH.
Bona u ee posib. Munepanbabie conu. OpraHuueckue BeIecTBa KIeTKH.

Ypoenu opzanuzayuu ncusnu. Kinerounslii ypoBeHb Opranuzanuu xKu3HU Ha 3emiie. TKaHEBBbIi
ypoBeHb. THIBI TKaHEH KUBOTHBIX (dMUTEIHANbHAS, COCTUHUTENbHAS, MBIIIIEYHASI, HEPBHAs) U
pactenuii (oOpaszoBarenbHasl, MOKPOBHAs, OCHOBHAas M TpoBojsAmias). OpraHHbId YpOBEHb.
OpranusMeHHbI ypoBeHb. [lomynsainoHHO-BII0BON ypoBeHb. BHOT€OIeHOTUYECKUN YPOBEHb.
buornienos. buocdhepHsiii ypoBeHb.

Ilpoxapuomut u yykapuomst. IIpoxapuoThl U SyKapuOTHl. bakTepuu u ux Kiaccudukamus: 1o
¢dopme (6anIIbl, KOKKH, CIIPUILIBI, BUOPHOHBI), 110 TUITY TUTAaHUS (canpoUThl, TApa3UTh), 110
OTHONIICHUIO K KHCIOpody (a’poObl, aHadpoObl). OCOOEHHOCTH CTpOEHHUS OakTepuil U HUX
KU3HENeITeNbHOCTH. Ponb OakTepuu B MpUpOJie W KU3HM uenoBeka. l{nanobOakrepuu (cuHe-



3eJICHbIe BOJOPOCIIN) M OCOOCHHOCTH UX CTPOCHHUS U JKU3HEACATEIbHOCTU. Ponb nimanobakTepuit
B nipupoje. CTpoeHne KIETKU 3yKapHOTOB.

Knemounaa meopusa. Ilpocmeiimue. Bupycei.KnerouHas Teopussi M €€ IOJIOKEHUS.
[IpocTeiimme: >XKTYTHKOBBIE, PECHUYHBIC, aMeOOUIHbIC. 3HAUCHHE MPOCTEHIINX B MPHPOJE U
KU3HU yenoBeka. Bupycel. CTpoeHne U 0COOEHHOCTH KU3HEIESTEIILHOCTH BUPYCOB. BupycHbIe
3aboneBanus uenoBeka. BUY m CIIMJ. ['pubsi. Poms rpuboB B mpupoje M B XO3SHCTBE
YeJloBeKa.

Ilonamue oOuonocuueckou 3gontoyuu. Ieonwoyuonnas meopusa. llonarue OHUOIOrHUECKOi
3BOMIIOIMU. J{JTUTENBHOCTh, HEOOPATUMBIM XapakTep, HaNpaBJIE€HHOCTb 3BOJIHOLMH. OCHOBHbIE
HarpaBJieHus 3BoJIIOIMU. bronornueckuii mporpecc. buonoruueckuit perpecc. AHTPOIIOTEHES U
€ro 3Tarbl.

[Ipennocenkn  co3ganug  3BOMONMOHHOM Teopuu Y.J/lapunHa. Jlormueckas CTpyKTypa
JTapBUHU3MA (M30BITOYHAS MHTEHCUBHOCTh PA3MHOXKEHUs, 00pb0a 3a CYIIECTBOBAHUE U €€ BUJIBI,
€CTeCTBEHHbIN 0TO0p).CHHTETHYECKas! TEOPHS 3BOIMIOIMU. MukposBosonust. BunoobpasoBanue
(reorpapuueckoe U  dKosoruuyeckoe).Makpospomtonus.  JIBuKyimiue  CHIIBI  3BOJIIOLUM:
MYTAIMOHHBIM TIPOLIECC, MOMYJSIIMOHHBIE BOJHBI, M30JsIUsA. DPOpMBI €CTECTBEHHOTO OTOOpa:
CTaOMIN3UPYIOUINH, NBWKYIIUHI, TU3PYTUBHBIH.

Cogpemennvie Memoovl NOOOEPHCAHUA YCHIOUYUBOCHIU OUO2E0UEHO308 U UCKYCCMEEHHBIX
IKocucmem

[Tonsitue »sxocuctembl. buoron. buoueno3. buoceoyenos, cmpykmypa u  OCHOBbI
@yHrkyuonuposanus. Otnudusi OHOreolieHo3a oT 3KocucTteMbl. HectabunbHble U cTaOUIIbHBIE
9KOCUCTEeMBI. buoceoxumuueckue nomoku. Kpyeosopomur eewgecmsa. [lpunyunet ycmouiuugocmu
buoceoyenozos. Hayumvie ocnogvl co3oanus u noo0epiHCanus UCKYCCMEEHHBIX IKOCUCHIEM.
IIpouzeoocmeo pacmumenvHOU U HCUBOMHOB0OUECKOU NPOOYKYUU: NPoOIeMbl KOIUYeCmed U
Kauyecmea. Knacmepuwiti n00xo0 Kak cnocob 80CCMAHOBNIEHUsI OUOEOXUMULECKUX NOMOKO8 8
UCKYCCMBEHHBIX IKOCUCmemax. Aumubuomuxu, necmuyuobl, CmumMyIsamopvl pocma, y0oopeHus.
U ux npupooHvle ananozu. Ilpobnema ycmonuuugocmu 20poOCKUX IKOCUCTNEM.

Iuwiegvie yenu. Ikonozua. IKonozuueckue ¢haxmopepl. TUNIONOTUS  KUBBIX OPraHU3MOB
OKOCHUCTEMBI:  TMPOMAYICHTBI,  KOHCYMEHTHI, penymeHTsl  (campoduThbl).  ABTOTPOQBHI.
I'ereporpodrl. [lonsaTHe 0 MUMIEBHIX (TpoPHUIECKUX) LETsIX OuoreoneHo3a. [Tumesas nens. J[Ba
OCHOBHBIX THMa Tpo(uueckux 1meneil — macTOuniHble (€N BBICNAHUS) U JIETPUTHBIC(IICTH
paznoxxenusi). [lumesas cetb. DKojgoruueckue MupaMubl (YMCIEHHOCTH, OUOMACChl, SHEPTUH).
[IpaBuno 10 %. Iloustue 06 skosoruu. OCHOBHBIE MPOOJIEMBI HKOJIOTUU. DKOJOTUYECKHE
(bakTopbl: abUOTHYECKHE, OMOTUYECKHE, aHTPOIIOTEHHBIE.

JKonozuueckue npoodnemvl co6peMeHHOCHU

buocdepa u ee rpanumpl.  Konnenmwms sBomonnu 6uochepsr B. W.Bepuanckoro. Hoocdepa.
Texnocdoepa. OcHoBHBIE TOIXOABl B y4eHHMH O Ouocdepe: SHEPreTUUECKHi,
OMOreOXUMHYECKU,  MHGOPMAIMOHHBIN,  MPOCTPAHCTBEHHO-BPEMEHHON,  HOOC(EPHBI.
buocgepa: smanvi popmuposanus u cyemapuu passumus. AxmyanbHvlie KOIOSUYECKUE
npobnemvl: 2100anbHbIE, PeCUOHANIbHbIE, JIOKAIbHbIE, UX NPUUUHBL U C1e0CmEUs. IKoarocuyecKue
npobnemvl  dHepeemuueckor —ompaciu. AnbmephamusHas —dHepeemuxa. PayuonanvHoe
UCNONb306aHUE  SHepeuu U IHepaochOepediceHue.  DHepeemuueckas — 6e30NACHOCMb.
Tpancnayuonanonvie npoekmvl 8 obaacmu 3Hepeemuku.Memoovl u3yyeHus COCMOAHU
oKpydcaroweri cpeovl. Mzmenenus okpyoicarowel cpedvl, Kak cmumyn OJisi pa3eumusi HAY4HbIX
uccneoosanuil u mexuonozull. Ecmecmeenno-nayunvie nooxoovl K peuieHur) 3K0N02ULeCKUX
npobnem, npupodocbepezaroujue mexronrocuu. MedcoyHapoousie u poccutickue npopammbvl
peutenus 9KOL02ULeCKUx npooiem u ux sghgexmuenocme.

Ilpoonemovt 0omx0006 u 3azpa3snenus OKpysicarouieli cpeovl

IIpobnema ygenuyenus konuvecmsa omxo0o8. buimosvie, KOMMYHANbHBIE, NPOMbLULIEHHbIE
omxo0vl. CogpemeHHble mexHoI02UU cO0pa, XpaHeHus, nepepadomxuy U ymuiu3ayuu omxo0oa.
1100x0001 K coxpaweruo omxo008, 6e30mxo0Hvle mexuHoro2uu. McmoyHuky 3aepsa3Henus
oKpyrcaiowell cpeovl. Ilepcnekmuenvle mexHono02uU TUKSUOAYUU NOCIEOCBULL 3A2PAZHEHUS]



oKpyorcarowell cpeowvi. Pekynomusayus noussl u 600HuIX pecypcos. Cucmembvl 60000UUCKU.
Mesicoynapoounvie npoecpammsl no 06paAWEeHUI0 ¢ OMXO00aMU U COKPAUWEHUIO 8030€liCEUsL HA
OKPYACAIOWYIO CPedy, Ux 3¢ pexmusHocme.

Bzaumoceasv cocmoanun okpyscaroujeil cpedst u 300p06b: 4en06eKa

Heepadayus oxpyscarowjeti cpeowvl. [Ipoepammbi MOHUMOPUHEA KAYeCmEa OKpYicarouell cpeobl.
3aepsaznenue 6030YuHOU, B00HOU CPeObl, NOUBHI, NPpUUUHbBL U cledcmsus. LLlymoeoe 3aepsasnenue.
Onexmpomaenumnoe ozdeticmaue. II/[K. Ycmotiuusocms opeanuzma u cpedwvl K cmpeccoguim
8o30eticmeuam. 3a60oneeanusl, C653aHHble CO CHUNCEHUEM Ka1ecmaea OKpyxcaloueli cpeobi.
Hnousuoyanvrvle 0cobeHHOCMU OpeaHUu3Ma npu 8030eUCMBUU (PAKMOPO8 OKPYAHCarouell Cpeobi.
Cospemennbie mexHOIO2UU COKPAUEHUS He2AMUBHO20 B030eUCMBUsL (PaKMOPO8 OKpYicalouell
cpeovl. Hayunvle ocnogvl npoexmuposanus 300p08otl cpedbi 0OUMAaHus.

Hemoncmpayuu. Buneodparmentsl u ¢ororpaduu mo Teme: Mmporecchl THUEHHS, OpoKeHHeE,
MPOIIECCHl TUCCUMUIISIIIUU; TPEACTABUTETN MPOKAPUOT U IYKAPHUOT; OCOOEHHOCTH CTPOCHUS
BHPYCOB, TMPEJICTABUTENIN I[apCTBa T'PUOOB, HSKOJOTUYECKUE CHUCTEMBI, MPHUMEPHI MHIIEBBIX
uerneii. PactBopeHre B Bojie XJIOpOBOJIOpoda (AMCCOIMMAIUS COJISTHOM KHUCIIOTHI), PaCTBOPEHHUE
KPUCTAJUIOB TMEpMaHraHaTa Kajusi WIH MEIHOTO Kyrmopoca B BOJ€, UCMapeHUe BOJIbI, Tuddy3us
Maxy4yux BEIIECTB (0JIEKOJIOHA) C TOPSIIEH JIAMIIOYKYA HaKaJIMBaHUS, UCTIAPEHHUE KaIlJid CIIUPTa C
GUIBTPOBANTBHON OyMaru wiu caneTKku. PenmpoayKinyu KapTHH BEIUKUX XYIO0KHUKOB HA TEMY
00XKECTBEHHOTO TIPOUCXOXKJICHUS JKU3HH, PA3IMYHBIX TPHPOJHBIX 3KocHcTeM.Tabmumpl |
TIJIAKaThI: «XUMUYECKUH  COCTaB  KJIETKW», «OBOJIIOIIMOHHOE JIPEBO  PAaCTEHUI»,
«OBOJIIOLIMOHHOE JPEBO KUBOTHBIX», «ODBOJIIOIIMOHHOE JpPEBO MPUMATOB M YEJIOBEKay.
[Toptpersr A .M. Onapuna u k. b. Xonneinna, T.11IBanna, /[.1. UBanoBCcKkoro u 3. /[keHHepa,
A.Tencon, B. CyxkaueBa, D. I'ekkens, B.M.Bepnanckoro, Y./lapsuna. [lmakarel u Mymsku
OpPraHOB M CHCTEM OpraHOB pAaCTCHHM, YeIOBEKa M JKHUBOTHBIX.J[eMOHCTparus mporecca
¢dboTocuHTE3A.

Jlabopamopmueie onvimul. 1. CpoiictBa OenkoB. CBoiicTBa TIOKO3bI.CBOMCTBA caxapo3bl.
CaolicTBa Kpaxmarna.

Ilpakmuuecxas paboma Ne 7. Pacrio3HaBaHWE OPraHUYECKUX COCTUHEHUI

Ilpakmuueckas paboma Ne 8. I3ydeHue pacTUTEIbHONW U dKUBOTHOM KICTKH

Ilpakmuueckas paboma Ne 9. U3ydeHne MUKPOCKOITMYECKOTO CTPOCHUS YKUBOTHBIX TKaHEH
Ilpakmuueckas paboma Ne [10. H3zyuenue nogedenusi npocmewmuux npocmetumux noo
MUKPOCKONOM 8 3a8UCUMOCIIU OM XUMUHLECKO20 COCMABA 800HOU CPeObl.

Ilpakmuuecxas paboma Ne [1.U3yuenue e3aumocssnzeil 6 UCKYCCMBEHHOU 3IKOCUCMEME —
axkeapuyme u cocmasierue yeneu numaHusi.

Ilpakmuueckas paboma Ne [2. VI3ydeHwe OBITOBBIX OTXOIOB.Paspabomka npoekma
pazoenvHozo coopa mMycopa.

VI.Aouoruyeckue GakTopbl U MPUCIOCOOJEHHOCTh K HUM KUBBIX OPraHU3MOB
Ocobennocmu knumama Poccuu. 3ona apkmuueckux nycmuoino, myHop u

J1eCOmyHOp. Knumar Poccun. IlpupoaHo-kinumMatudeckue 30HbI Poccuu: apKTHUYECKUX
MYCTbIHb, TYHJP, JIECOTYHJIP, TAll'¥, CMEIIAHHBIX U HIUPOKOJUCTBEHHBIX JIECOB, JIECOCTEIHAS,
cTenel, NOJIynyCTbIHb, TYCThIHb.

Pa3nooOpa3ue u NpHCIOCOOIGHHOCTh JKHMBBIX OpPraHU3MOB K TOW WJIM HWHOW MPHPOIHO-
KJIMMaTH4YeCKOH 30HE.

Inekmpomaznumnasa npupooa ceema. Cper. PazBuTHe mnpencTaBIeHUN O NPUPOJE CBETA.
DOnexkTpoMarHuTHoe  u3nydeHue. JlnuHa  BomHbL.  YactoTa  KojeOaHUiA. IMxana
AIIEKTPOMArHUTHBIX BOJH. ,-JIydu, peHTI€HOBCKOE M3NydeHUE, YAbTPapHOIETOBOE H3ITyueHHE,
BUJIUMOE M3ITy4yeHUE, HHPPAKpaCHOE U3Ny4EHUE U UX POJb B IPUPOJE U KUIHU YETIOBEKA.
Onmuueckue ceolicmea ceema. JIBoiicTBeHHas npupojaa ceeta. @OTOH. 3aKOHBI OTPAKEHUS U
npenomiieHus cBeta. OTHOCHUTEIBHBIN NOKa3zarenb mnpeaomiieHus. OakTopbl, BIUSIONIUME Ha
MoKa3aTenb MPEIOMIICHUS: NIpUpoJa BEIIEeCTBa, TEMIEparypa, UIMHA BOJHBI [aJaOIEro
uznyueHus. Pedpakromerp. ucnepcus, mudpaxius 1 uHTephEpeHIns CBETa.



Ceéem u npucnoco6aeHHOCMb K HeMY HCUBBIX OP2AHU3IMO6. BiusHue cBeTa Ha OpraHU3alUIo
KU3HEHHOTO LUKJIa opraHu3mMoB. buoputmbl. ®@ortocunte3. Knaccudukamus pacreHuii Ha
CBETOJIFOOMBEIE, TCHENMIOOMBBIE M TEHEBBIHOCIWBEIE. DoTOoTpormm3M. 3Ha4YeHHWE CBETa IS
OPHUEHTAIIMM >KUBBIX CYHIECTB B MPOCTPAHCTBE. DBHOIIOMUHECICHIIUS M €€ pOJib B KU3HU
KUBOTHBIX.

Buympennaa snepeus makpockonuueckou cucmempl. TepMOJIUHAMHUKA U €€ IPOTHOCTUYECKOE
3Ha4YeHHWE. BHYTpeHHss DHEprus  TEPMOJMHAMHUYECKOM  cuctemsl. [lepBoe  Hawano
TepmoarHamMuku.  Teronepenavya. TermmonpoBoAHOCTh. KOHBEKIMA:  €CTECTBEHHAs U
MIpUHYANUTENbHAA. TeIoBoe U3Iy4eHHeE.

Tennoeoe pagnosecue. Temnepamypa. Bropoe Hauano tepmoauHaMuKku. KonnuecTBo TEMaoThI.
Tennoemkocts. TemnmoBoe paBHOBecue. TepMOJAMHAMHYECKHE CHCTEMBI TPEX THIIOB:
M30JIMPOBAaHHBIC, 3aKpbIThIE U OTKphIThIE. Temmeparypa, Kak TapamMeTp  COCTOSHUS
TEPMOTUHAMUYECKON CUCTEMBI.

Temnepamypa u npucnocoo1eHHOCHb K Hell HCUBIX OP2AHUIMOG.

TepMoperynsiuusi B JKUBOW mpupone. TeonpoAyKIUss H TEIooTAada. MeXaHU3Mbl
TEPMOPETYJISALNH )KUBOTHBIX U pacTeHuil. Temmeparypa Tena 4elioBeka U ee (Pu3noorundeckas
ponb. Kiaccudukanust >KHBOTHBIX 10 TEMIEPATYPHOMY PEKUMY Ha TOMOWOTEPMHBIE
MOUKWIOTEpMHBIE W TeTepoTepMmHbie. Kiaccuduxanus opraHmsMoB MO  TeMIEPaTypHOMY
WHTEpPBATy OOWTAHUSA: IBPUTEPMHBIC U CTCHOTEPMHBIC. AKKIMMaTH3anus. TemmepaTypHbINd
pEXKUM.

Cmpoenue monekynovl u ghuzuueckue ceoiicmea 600wt. CTpoeHrne MOJEKYIbl BOJbl. Boma kak
pactBopuTenb. DU3MYECKHE CBOWCTBA BOJBI: aHOMalbHAs TEMIIEpaTypHas 3aBUCHMOCTH
TJIOTHOCTUA BOJIBI; BBICOKOE TOBEPXHOCTHOE HATSHKEHHE BOJIbI; aHOMAJIbHO BBICOKHE 3HAUCHUS
TeMIepaTyp KUNIEHUS U TIJIaBJICHUS BOJIbI, BHICOKOE 3HAUECHUE TEIJIOEMKOCTH BOJIBI.

3HaueHue GU3NYECKUX CBOMCTB BOJBI JIJISl IPUPOIBIL.

Inekmponumuueckana Ouccoyuayusn. OCHOBHBIE TIOJIOKEHHUS TEOPUM DIIEKTPOIUTHYECKOMN
muccoraruu (TO/I). DnekTpoauTsl 1 HEeANEKTPOoauThl. Kitaccudukanmsi HOHOB 0 pa3TMIHBIM
OCHOBaHUSAM. MeXaHU3Mbl JUCCOLMALNM IEKTPOIUTOB C Pa3HBIM THUIIOM XHUMHUYECKOH CBS3H.
CreneHp 3JeKTPOJIUTHYECKON aqucconnau. Cou, KUCIOTh 1 OCHOBaHMS B cBeTe TO/I.
Pacmeopumocmuv.pH, kax noxkazamens cpedvt pacmeopa. PacTBOpUMOCTb U €€
KOJIMYECTBEHHAs  XapaKTepUCTUKa —  KOA(pUIMEHT pacTBopuMocTh.MaccoBas — J10Jis
PacTBOPEHHOr'O BEUIECTBA B PACTBOPE.

Bona xak amdosmur. Ilonstue pH pacrBopa. 3nauenue pH B mpupone. 3nadenuss pH
(bU3HOTIOTrMYECKUX KUKOCTEH YeloBeKa B HOpME.

Xumuueckue ceoiicmea 600vl. XUMUUYECKHE CBOMCTBA BOALL. B3auMonelcTBue BOALI C
MeTajulaMu. B3aumMojelcTBue BOIbI C OKcuaamu. ['mapartaunus. B3aumonencTBue BOJIBI C
cossiMu. ['maponus. Paznoxxenue Boapl. [lonsitie 06 anekrponnse u GoTouse.

Booa - abuomuueckuii pakmop 6 yncusnu pacmenuii. Pons Bompl B 6uochepe: KoiabiOeIb
KU3HU, cpela OOUTaHMs, YYaCTHHUK OHOXMMHUYECKHMX TPOIECCOB, YYACTHHUK CO3JaHHS
OMOreO1IeHO30B, PEryISITOp KiIuMaTa Ha IutaHere. [ MIpoinu3 opraHu4ecKuX BEIECTB B JKHBBIX
opranu3max.Knaccudukaius pacTeHHil MO OTHONICHHIO K KOJUYECTBY BOJBI B OKpYXalOIIeH
cpene:ruaaTopuThl, TUAPOMGUTHI, TUHTPOPHUTHI, ME30(PHUTHI, KCEPODHUTHI.

Conenocms, kax abuomuueckuii ¢axmop.Comu. Kiaccubukauus coneii. Haubonee
pacpoCTpaHEHHbIE KHCIIbIE coimd, ux  npumenenue. JKectkocTb BoApl. Coiin Kak
MuHepanooOpasytoniue BemiectBa. Comu — abuwotuyeckuit ¢akrop. I[IpucnocobmeHHOCTH
pacTeHui U KUBOTHBIX K Pa3IMYHOMY COJIEBOMY PEeKUMY.BiusHMe cOM HAa OpraHu3M 4YeloBeKa.
Ilousa, kax abuomuueckuii pakmop. llonatue o mouBe u kinaccupukanus nous. [Iporecc
nouBooOpazoBanus. Jpaduueckue (akTOpsl cpelbl U MPUCIOCOONICHHOCTh K HUM IKUBBIX
OpraHu3MoOB. 3HAYEHHE IOYBBHI B TMPHUPOJIE M JKU3HU YENOBEKA: Cpela OOMTAHUS >KUBBIX
OpPraHU3MOB; PKOHOMHYECKOE 3HaueHue, oONagaeT IUIOJAOPOJMEM, OKa3blBaeT CYIIECTBEHHOE
BIIUSIHUE Ha COCTaB U CBOWMCTBa Bced ruapocdepsbl 3eMiu, SBISETCS TJIaBHBIM PETYISITOPOM



coctaBa atMocdepbl 3eMiid, Ba)XHEHIINHA KOMIIOHEHT OuoreorieHo3a. l[BeT W amarHocTHka
MOYB.

Buomuueckue ¢haxkmopvt oxpysycaoweii  cpeovt. buotndeckue ¢daktopbl. buotnyeckue
B3aMMOOTHOIICHUS MEXIy OpTaHU3MaMK: KOHKYPEHIIUs, XUIIHUYECTBO, CUMOMO3 (MyTYyalu3M,
KOMMEHCAIM3M),  Tapasutu3M  (3KTo- W SHAomapasutsl).llpuMepsr  OHMOTHYECKHX
B3aMMOOTHOILIEHUI B IPUPOJIE.

Hemoncmpayuu. BuneopparmMentsl U QoTorpaduu Mo TeMe: XapaKTepHbIE OHOTeOICHO3BI
IIPUPOJHO-KIMMAaTUYECKUX 30H Poccuu; pas3BuUTHE MpeACTaBIEHUN O TMPUPOJE CBETA;
OMOJIFOMUHECIICHITUS; TeIUIonepeada U TEeIUIONPOBOAHOCTE; OMOTHYECKHE B3aUMOOTHOIICHUS
MEX/ly OpraHU3MaMU;

Kaprer: npupoano-ximmarndeckux 30H Poccnn, nousenHas kapra Poccun.

[Hoptpers: @. I'pumanbau, X. ['toiirenca, O. ®penensa, M. Ilnanka, J[x.Maxkcsenna, B.B.
HoxyuaeBa. Illkana snexkrpomarHuTHbBIX BOJH J[k. MakcBemia. OTpaxkeHue U TMPEIoOMIICHUE
cBera. Jlucnmepcun cBera W OOpaTHBIM SKCIEPUMEHT IO «CMEUICHHIO» IBETOB. SIBIeHUE
muppakuun.  JKuBble WM TepOapHbIe HSK3EMIUIAPHI MPEICTABUTENEH CBETONIOOUBBIX U
TEHEBBIHOCIUBBIX pacTeHUIl. PaboTa MpoTUB CcHJI BHEIIHETO JAaBJICHUS 33 CUET pacIIpEeHUs rasa.
OnekTpu3aiusi BOJbl. AHOMallbHas TeMIlepaTypHash 3aBUCHMOCTb TUIOTHOCTH  BOJIBI.
Hucxondmmii moTOK XOJOAHOM M BOCXOJSAIINN MOTOK TEIUIOW BOJBI.BBICOKOE MOBEPXHOCTHOE
HaTsDKEHHE  BOJABI.  PacTBOPMMOCTH  BEIIECTB B HEMOJSIPHBIX W TOJSAPHBIX
pactBopuTtenax.lIpoBepka 31€KTPONPOBOIHOCTH PACTBOPOB ANIEKTPOJIUTOB M HEDIEKTPOIUTOB.
Onpenenenne pH pacTBopa pa3nuyHbBIX KHUIKOCTEW. BzamMopneicTBue BOABI C MeETaIaMU.
B3aumopeiictBrue Bojabl ¢ okcuaaMu.l uaponu3 coneit, oOpa30BaHHBIX CUIBHBIM OCHOBAaHUEM U
ci1aboif kuciaoToil u HaoOopoT.PacTeHns pa3NTUYHBIX TPYIII 10 OTHOUIEHUIO K KOJIMYECTBY BO/IbI
B OKpY)Xarollen cpejie (KUBble WK TepOapHble SK3eMILISPHI).

[lepexon cpenHelt coyv B KUCITYIO0 U Ha000poT. IIpuroroBienne »kecTkoil BOJbI U HCCIIEI0BaHNE
ee cBoucTB. [lomydenne rupokcokapOoHara Menu (MajgaxuTa) U UCCIIEeI0OBAaTh €r0 CBOMCTB.
Jlabopamopusie onvimsl. 1.Habmonenne naTephepeHIIMOHHON KapTUHBI HA MBUTLHOM TUICHKE.
2.Habmonenne nudpaxkmuoHHo KapTuHbl. 3. HaOmiomeHwe pacnpoCTpaHEHHs  BOIHBIX
PacTBOPOB MO PACTEHUIO.

Ilpakmuuecxas paboma Ne 13. H3yuenue nprucriocoOIEHHOCTH OPTaHU3MOB K CpeJie OOUTaHUS.
Ilpakmuueckas paboma Ne 14. I3ydeHne BOJTHOBBIX CBOMCTB CBETA.

Ilpakmuuecxas paboma Ne 15. I3ydenne n3o0pakeHus, 1aBaeMOT0 JTUH30H.

Ilpakmuuecxas paboma Ne 16. IamepeHue yneabHON TEMI0EMKOCTH BOJIBI.

Ipakmuueckas paboma Nel7.V3ydeHune XeCTKON BOJbI U YCTPAHEHUE €€ KECTKOCTH
Ilpakmuuecxas paboma Ne 18. VccnenoBanue cpeibl pacTBOPa COJICH M COKa pacTCHUH.
Ilpakmuueckas paboma Ne 19. VI3ydenne cocTaBa Mous

VII.IIpocTpaHncTBO U Bpems

[lonarus  mpocTpaHcTBa M BpeMeHU. lIpocTpaHCTBO M BpeMsi B KJIACCHYECKOM MEXaHHUKE
Herotona. AGcomotHoe npocTpaHcTBO. OAHOPOJHOCTH MPOCTPAHCTBA.

N3otponHOCTh mpocTpaHcTBa. MHepiuanbHas cucTeMa OTcueTra W IepBbld 3akoH HproToHa.
[IpeoOpazoBanust Tanunes u  nOpuHOUO  OTHOocuTenbHOCTH  [anmuies.  AOGcomOTHOE
Bpems.CrenuansHas teopust otHocutenbHocTu (CTO). JIBa moctynara CTO u OCHOBHBIE
CIIEICTBUS, BBITeKawomue u3 Hux. O6mas Teopus oTHocuTenbHOCTH (OTO). BbuOPUTMBL.
buoputmel. Tumbl  OMOPUTMOB: (PU3UOTOTHYECKHE M JKOJOTHYeckue. [Ipumepsl pa3nuyHbIX
TUTIOB OWOPUTMOB Yy pacTeHUd U IKUBOTHBIX. Doromepuoam3Mm. buoputMbel yenoBeka.
JIMCUHXPOHU3M.

CrniocoOs1 nepenaun uHdopmanuu B xuBod mpupoje. I[lepBas u BTOpasi CUTHAIbHBIE CUCTEMBIL.
O6meHn wuH(pOpMAIMEl Ha pa3NIUYHBIX YPOBHSIX OpraHU3alliu KU3HU. Peakiuu MaTpUYHOTO
cuHTe3a (mpuHIUN KomruieMeHTapHocTH). darouurto3.Pednexc, Dtonmorus. Wudopmanus u



4yelnoBeK. BO3HHMKHOBEHHME W pPa3BUTHE HOCHUTENEW HMH(pOpPMAIMU C APEBHEHUIIMX BPEMEH 0
HAIIIEro BpeMEeHH. DBOJIIOLNS COBPEMEHHBIX HH()OPMAIIMOHHBIX PECYpPCOB

Jlemoncmpayuu.

Buneopparmentsl u Qotorpaduu mo Teme: pa3iuyHbIe THIBI OHOPUTMOB Yy pPACTCHHHA U
KUBOTHBIX, COBPEMEHHBIE HH(POPMALIMOHHBIE PECYPCHI.

[TopTpeTsl «COB» U «KaBOPOHKOBY - BBIIAIOIIMXCS JIEATENCH HayKH, TUTEPATYPhl H HCKYCCTBA.
Tabmuier mo 6rnocuHTe3y Oenka, paronuTosy, peIeKTOpPHbIC AYTH.

VIll.IloaroroBka u 3aliMTa HCCJIEJ0BATEIbCKUX IIPOEKTOB
BbinosiHeHue  3KCIEpUMEHTAJIbHOM  YacTH  MCCIENOBaTENbCKOM — paboThl, odopmiieHue
paboTel. YueHnueckast KOH(EpeHIHss 10  pe3yiabTaraM  BBINIOJHEHHBIX MPOCKTHBIX H
HCCIIEI0BATENIbCKUX pa0OT JECSITUKIACCHUKOB (MHIMBUyalbHBIX WM TPYIIIOBbIX).

11 knacc

Tema 1. [loBTOpenue kypca 10-ro kiacca

MHuoroo6pa3ue eCTeCTBEHHOTO MUpPa: MEraMmup, MaKpOMUP, MUKPOMUD.

Bcenennasi, ranakTuku, 3Be3/bl, COJTHEYHAs] CUCTEMa: OCHOBHBIE TIOHSTHUS U 3aKOHBI JABWKCHUS
HEOECHBIX TeJ. 3eMJis, €€ CTPOCHHE U Teojorudeckue obosouku. [loHsATHE O MHKpOMHpE U
HaHnomupe. buocdepa. YpoBHu opranmsanmu >xu3Hu Ha 3emuie.buocdepa u ee rpaHUIIBL.
MonekynspHblid,  KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA,  MOMYJSIMOHHO-BUIOBOM,
OMOIICHOTHYECKU W OuocepHbIi ypOBHM OpraHM3aIliu >KU3HU Ha 3emie.DKOJOTHUYECKHE
CHUCTEMBI: OCHOBHBIC TOHATHA (LIETIM TIUTAHWSA, THIIEBBIC NUPAMUIBI, DIKOJIOTHYECCKUE
(aktopsl). OCHOBHBIC MTOJIOKEHUS CHHTETUYECKON TEOPUH IBOJTIOIUH.

EcrectBennsiii oT60p u ero Qopmbel. Myrtauuun u ux knaccupukauus. Makpo- u
MaKpOIBOJIONHNSL. DJIEMEHTHI TEPMOIMHAMUKN U TEOPUN OTHOCUTEILHOCTH.

Havana repMoauHaMuKku. DJI€MEHTHI TEOPUN OTHOCUTEIBHOCTH.

Jlemoncmpayuu. BuneodparMeHTsI U CIANIBI TIO TEME.

Tema 2. Mukpomup. Atoma. Bemecrsa

OcHogHble ceedeHus 0 cmpoeHuu amoma. IBOIIOLUHUS TPEICTABICHUNM O CTPOEHHUH aTroMa.
Mogenmu ctpoenust atomoB J[)x. Tomcona u 3. Pesepdopna. IlocTynarsl KBaHTOBOM TeopuUr
H.bopa. IIpoToHHO-HEWTpOHHAsT Teopus CcTpoeHust aromHoro sapa JI. VBaHeHko U
B.T'eiizen6epra.lizoTonsl. DiekTpoHHas 000Ji04YKa aTomMa. DHepreTudeckue ypoBHu. [lonarue o
ANeKTpOHHOM  oOmnake.llepuoouueckuii  3axon.  Omikpoimue JI.U.  Menoeneesvim
nepuoouyeckozo 3akona.llpeAnocbiku OTKPBITUS MEPUOJUUECKOTo 3akoHa. [lepBble MOMBITKU
KJacCUpUKauu XuMU4Yeckux sieMeHToB. Otkpbitue J[.M. MeHneneeBbiM MEPHOINUECKOTO
3akoHa. IleproAMYHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKUX DJIEMEHTOB U HUX COCIUHEHHUU.
[Tepuoanueckuit 3akoH B GopmynupoBke .M. MenneneeBa.CoBpeMeHHbBIC MPEICTABICHUS O
MpUYMHAX  TNEPUOJUYECKOTO  HM3MEHEHHS CBOMCTB  XMMHYECKMX OJEMEHTOB U  HX
coenuHeHuii. CoppeMenHas (GopMynupoBKa mnepuoandeckoro 3akona.llepuogudeckas cucrema
XMUMHUYECKUX DIIEMEHTOB, Kak rpaduueckoe oTobpakeHue mnepuoandeckoro 3akoHa. CTpykTypa
nepuoauueckoit Tabmauipl. [lepuoast (OomnplIre U Malble) U TPYIIILI (TJIaBHBIE U TOOOYHBIE).
3nauenue nepuoouuecKk020 3aKOHA U NEPUOOUUECKON CUCHEMbl XUMUYECKUX IJIeMEHN 06
JI.H. Menoeneesa onsa ghopmuposanus ecmecmeeHHOHAYYHOU KAPMUHBL MUDA.
[IporHocTuueckas cuia W 3HAYEHUE NEPUOJUYECKOTO 3aKOHA U [EPUOJAUYECKOU
CUCTEMbI.3HAUYEHHUE MEPUOJMYECKOrO0 3aKOHA U TMEPUOJMYECKOM CHCTEMbl XHMHUYECKUX
sanemeHToB JI. . MenzeneeBa aist pa3BUTHS HAYKH M MIOHUMAHUS XUMUYECKOW KapTHHBI MUpA.
bnazopoonvie zazvi. brnaropoanbie ra3pl, IpUYMHA MX CYHIECTBOBAHHMS B aTOMapHOM
cocrosiHuM. llpuMeHeHue 6IaropoaHBIX Ta30B.

Honnan xumuueckaa ceéazvb. IoHBI U UX KIaccU(UKALNA: 1O 3apaay (AHUOHBI U KaTHOHBI), TIO
cocTaBy (IpOCThIE U clokHbIe). Cxema 00pa3oBaHusi HOHHOU CBs3U. IOHHBIE KPUCTAIITUYECKHE
pemeTku. XIopul HaTpHsl — TUITMYHBIN MPEICTABUTENb COEIMHEHUI C HOHHBIM THUIIOM CBSI3H.



Kosanenmnasa xumuueckan ceéa3p.KoBaleHTHas CBsI3b KakK CBsI3b, BO3HUKAIOIIAs 3a CYET
oOpa3oBaHusl OOIIMX OSIIEKTPOHHBIX Map IyTeM MEPEeKPBHIBAHUS DJCKTPOHHBIX OpOUTANIEH.
Kparnocts koBaneHTHOH cBsi3u. OOMEHHBIE U JJOHOPHO-aKIEITOPHBIE MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHON CBS3H. DnekrpooTpunarenbHocts (J0). Knaccudukamus KOBaJIeHTHBIX CBSI3EH:
1o D0 (mossipHas ¥ HenossipHas). Jlunomnu.

Memannwst u cnaaevl. Memannuueckana xumuueckasn céazp. OOmue (pU3NYECKue CBOMCTBA
METAJJIOB: AJIEKTPOIPOBOJIHOCTh, IPOYHOCTh, TEIJIONPOBOJHOCTh, METANIMYECKUI OJieck,
minactuyHoCTh.CrtaBel  yepHble W 1uBetHele.  Cranmb, uyryH. Jlatynp,  OpoH3a,
Menbxuop.MeTtaueckass — CBA3b.  3aBUCUMOCTb  AJIEKTPONPOBOJHOCTH  METALIOB  OT
TEeMIIEpaTyphbl.

Monekynapno-kunemuueckasa meopusn. OCHOBHbIE TOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKOMN
teopun. MpeanbHplil ra3. YpaBHEHHE COCTOSHHUS HACAIBHOTO rasa.Azpezamuvie cOCMOAHUA
eeutecme.1'a3000pa3Hoe cocTosiHUE. 3aKOH ABOTApO W CIEACTBHUS U3 HEro. MosipHbI 00beM
razop npu H.y. JKuakoe cocrossHMe BEmEeCTB. [eKy4decTs. TBepnoe cocrtostHUE
BeecTBa. Kpucrajuinueckue pemeTkd pa3HbIX TUIOB JJIi TBEPAOrO COCTOSIHHS BEIECTBa.
[TonsTre o mnasme. Bricoko- 1 HU3KOTEMIIEpaTypHasl IJIa3Mbl U UX NpUMEHeHHe. B3aumuble
MIEPEX0/Ibl MEKy arperaTHbIMU COCTOSIHUSIMU BELIECTB.

Ilpupoonwiii 2a3.1lpupoaHbI Ta3, €ro COCTaB M HAINpPABJICHUS HCIIOJIb30BaHUS B KayeCTBE
TOIUIMBA U XUMHYECKOTO Chipbsi. KoHBepcus Mmerana. CHHTE3-Ta3 M €rOMCIIONb30BaHHUE IS
MOJIyueHUs  CHUHTEeTHYecKkoro OeH3uHa u  MeraHona.llpenenbHble U HempeneiabHbIE
yraeBoaoposl. KauecTBeHHbIE peakliiy Ha KpaTHYIO CBsi3b. buoras.

Kuoxkue eewpecmea. Hegpmo. Hed1p, ee cocraB, pusmyeckue CBONCTBA M MPOUCXOKICHUE.
DKOJIOTHYECKHE MOCIIECTBUS pa3iiiBa He()TU U crIOCOOBI OOPHOBI C HUMH.

[TonyrHelii HedTAHON ra3, ero cocras. [Ipoueccsl mepepaboTku HedTu: pexkTUUKALUI U
KpekuHr.IIpoayKkTel nepepaboTki HEPTHU U UX UCIIOJIb30BaHUE.

Teepooe cocmosnue eewecmea. Kuoxkue kKpucmannvl.. Kpucramimueckue M aMopdHBIE
BemecTBa. [Ipu3Haku u cBoiicTBa amopdHOCTH. OTHOCUTEIBLHOCTh UCTUHBI B XuUMHUH.Kuakue
KPUCTAIIJIBI U UX IPUMEHEHHE B TeXHUKE.OTHOCUTEIHHOCTh HCTHHBI B OMOJIOTHH U (DU3HKE.
Knaccugukayua neopcanuueckux eeuwsecmé u ee ommuocumenpHocms. Knaccupuxamms
MPUPOAHBIX BemiecTB. Oprannyeckrue U Heopranuyeckue pemiectBa. M3omepus.Knaccuduxanms
HeopraHuueckux BemecTB.IIpocTeie BemiecTBa: MeTajulbl, HEMETAJIbl, OJAropogHbIE Ta3bl.
OTHOCHUTENBHOCT JIEJICHUSI MPOCTHIX BEIIECTB HAa METAJUIbl M HEMETAJIbL AJUIOTPONHS U ee
npuurHbl.CII0OKHBIE BEIIECTBA: OKCHJbI, KHCIOTHI, OCHOBaHHA, COJH. OTHOCHUTEIHHOCTH
KJIaCCU(UKAIIUU CIIOKHBIX BEIIECTB.

Knaccugpukayusn opeanuueckux coeounenuii. OCOOEHHOCTH COCTaBa, CTPOCHHS U CBOMCTB
OpraHMYeCKUX coeAMHEHUNW. OCHOBHBIE TIOJIOKEHUS TEOPHUH XUMHUYECKOrOo CTpoeHus A.
byrneposa, ®@. Kekyne, A. Kynepa.

W3omepus, kak  QyHKIUS XHMHUYECKOTO CTPOCHHUS Ha MpPUMEpEe OTHIOBOTO CHUpTa U
nuMeTusioBoro 3¢gupa.lIlpuurHbel MHOT000pa3us OpraHM4eCKUX COCIUHEHHH.

Knaccudukanuss opraHMyecKux COEIWHEHUH. YTIEBOIOPOJbl: aJIKaHbl, AaJKEHbI, AIKHHBI,
ankaaueHsl U apeHbl.Kiacchl OpraHMuYecKux COEOUHEHHM, MOJIEKYNBI KOTOPBIX COJIepxkKaT
(GyHKIHOHATIbHBIE TPYIIIbL: TUAPOKCUIIBHYIO, KapOOHUIIBHYIO, KapOOKCHIIbHYIO,
aMuHOTpynny.OTHOCUTEIBHOCTD ACTIEHUS] OPraHMYECKUX COSAMHEHUN Ha KIIacChI.

Ilonumepwi. OCHOBHBIE TOHSATHS XUMHUU BBICOKOMOJIEKYJISPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEp, BJEMEHTapHOE 3BEHO, CTeNeHb NoJauMepHu3alu.CrocoObl MoTydyeHHs! MOJIMMEpPOB:
peaKknmy NOJUMEpPHU3aIMK U MOJIMKOHAeHcaluu. buonoimumepsl u ux OMOJIOrHYecKas poJb.
ITnactmaccel. Tepmorutactel M peakroruiacTsl. llpeacraBuTenu ractMace M 00JacTu UX
npuMeHeHus.Bonokna. Ilpupoaneie (KMBOTHOIO W PacTUTENIBHOIO TPOUCXOKICHUSA) U
XUMUYeCKHe (MCKYCCTBEHHbIE M CHHTETHUECKHE) BOJIOKHA. [IpeacTaBuTennBOIOKOH U 001acTH
ux npumeHeHus. Heoprannyeckue noiaMMepsl, Kak BEIECTBA aTOMHOM CTPYKTYPBI.

Cmecu, ux cocmaeé u cnocodvl paszdenenusn. [loHsaTue o cMecH, Kak CUCTEME COCTOSIIEH M3
pa3NUYHBIX XUMUYecKUX BenlecTB.Knaccudukarus cMeceil o BU3yalbHBIM ITpU3HAKaM (TOMO- U



TeTePOreHHbIE CMECH) W TI0 arperaTHOMy COCTOSHHIO (TBepible, >KMIKHE W Ta3000paszHbIe
cmecn).CocraB cMmeceil: MaccoBasi 1 00bEMHAs JJOJIM KOMIOHEHTa cMecH.Croco0bl pa3ziesieHus
cmeceit,Jucnepcusie cucmemsi.llonstue nucnepcHor cucreme. Kimaccupukamus qucriepcHbIX
CHCTEM IO pa3MepaM JHCIEPCHON (a3l U arperaTHOMY COCTOSIHHIO TUCIIEPCHOHHOM Cpeibl U
aucriepcHO  ¢a3pl.3HaYeHHWE JUCIEPCHBIX CUCTEM B MPHUPOJE, MPOMBIIUIEHHOCTH U
MOBCETHEBHOM XKM3HU uesioBeKa.l pybouciepcHble CHCTEMBI B X KiIacCu(UKaIys (CycleH3uH,
OMYNbCUH, adpo3osn). [IpuMeHeHHe ASTHX CHUCTeM B TeXHUKE H ObITy.TOHKOAMCIIEPCHBIE
(KoJIIIOMTHBIC) CUCTEMBI, WX Kiaccudukaius (3o0m u renn). Koarymsmus. Cuaepesuc.
Jlemoncmpayuu.

Buneopparmentsl u ¢ororpadum mo Teme: HEOHOBas peKIaMa W aproHOBOW CBApKO,
IUPIOKA0NIell M BO3AYLIHBIX IIAPOB, 3aNOJHEHHBIX TeldeM, OalbHEOJIOTUYECKUE DPaJOHOBBIE
BaHHbL.Paznuunple  QopMBl  MEpPHOAMYECKON  CHCTEMBI ~ XHMHYECKHX  DIIEMEHTOB
.1 .MenneneeBa.lloptpersi: JI. byaboapana, JI. Hunscona, K. Bunknepa, A. Byrneposa,
®.Kekyne, A. Kynepa.Monenu KpuUCTaJUIMUECKUX PELIETOK: XJIOpUAA HATpus, HOJA,
YTJIEKHUCIIOTO Ta3a, anmMasa, rpadura.O0pa3isl MUHEPAIOB U BEIIECTB C MOHHBIM THUIIOM CBSI3H
(oKcHMIa KamblWs, pa3IMYHBIX COJIEW, TBEPABIX MIENIOUEH, TajuTa, KajabIMTa); BEIIECTB C
KOBAJICHTHBIM TUIIOM XHMUYECKOH CBSI3H.

Komnexnuu: MeTamioB, CIUIaBOB; BEIIECTB M MaTEPHUAJIOB, IMOJIy4aeMbIX Ha OCHOBE MPUPOIHOTO
ra3a; He()Tb U MPOAYKTHI €€ nepepaboTku; aMOp(HBIX BEUIECTB U MaTepHalloB; NPUOOPOB Ha
OCHOBE JKHJIKHX KPHCTAJUIOB, TIPOCTBIX M CIIOKHBIX BEIIECTB; IUIACTMAcC, BOJIOKOH,
HEOPraHWYECKUX  IMOJUMEpOB  (MHHEpPAJlOB W TOPHBIX  TOPOMA);  OPTAaHWYECKHX
coenuHeHui. J{uddy3us TymmcThiX BELIECTB ¢ ropsiled JaMIOYKyd HakaluBaHUA U Auddy3us
nepMaHTraHaTa kKanus uin cynbgpara meau (IT1) B Boze.

[Tpubopsl Ha OCHOBE HU3KOTEMIIEPATYpPHOH IIa3Mbl (Ta30BBIE Ja3ephl, TUIA3MEHHBIC MaHEIH
TEJIEBU30POB U T.]I.)

lapocTep>kHeBblE M OObEMHbIE MOJEIM MOJIEKYJl MEPBBIX MPEJCTaBUTENECH peIebHbBIX
YIIIeBOJIOPOJIOB, cTpykTyp Oenka m JIHK. ®usnueckwe cBoiicTBa Ta3000pa3HbIX (MpOTIaH-
OyTaHOBasi CMECh B 3)KUTANIKE), )KUJIKUX (OCH3WH) U TBEpAbIX (MapaduH) aJKaHOB: arperaTHOe
COCTOSIHUE, PACTBOPHUMOCTD B BOJIE.

l'openne mpomaH-OyTaHOBO#W cMecu (3akuraika).OTHOIICHHE MPEIETbHBIX W HEMpPeIeIbHbIX
YTJIEBOJIOPOJIOB K PacTBOpPY INepMaHTaHaTa Kajausi u OpomHOU Boje.OOpazoBaHue HeDTIHON
IJICHKU Ha MMOBEPXHOCTH BOJIbI.

Oo6HapyxeHue HenpeAeTbHbIX COCTUHEHUH B KUIKUX He(QTEnPOIyKTax.

[Tonydyenue mactudeckoi cepsl. [lomyuenue 6emoro docdopa. [TonyueHne AUCTHILTUPOBAHHOMN
BOJbL.OYKMCTKA CMECH KpPUCTAIJIOB AMXpOMara M mepMaHraHara kanus.OOpasubl pa3iuyHbIX
JMCIIEPCHBIX CHCTEM: dMYJIbCUU, CYCIIEH3UH, a3p030Ji, Teau U 3oiu.IloryyeHre KomonIHoro
pactBopa u3 xyopuza xenesa (LLI). Koarynsus nomyuyenHoro pactopa. Dpdext Tunnans.
Jlabopamopuvie onwvimul. 1. KoHCTpyupoBaHHE MEPHOJMYECKONH TaOMMIBI XUMHUYECKUX
AJIEMEHTOB C HCIOJb30BaHUWEM KapToueK. 2. O3HaKOMIIEHHE C KOJUICKUUSMHU METalIOB U
cru1aBoB. 3. bpoyHOBCKOE MBMKEHHME YaCTHIL TYIIW WM [IBETOYHOU MUkl B Boje.4.IIpoBepka
npubopa JUid MOJIydeHUsl Ta30B Ha TePMETUYHOCTh. 5.YBeNnueHHe JaBICHUs KUJIKOCTU MIPH €e
ckartud. 6. CpaBHeHUE KOJeOaTeNbHBIX IBMKEHUI MOJIEKYN BOABI U JbJa ¢ momoiisio CBY.
7.BeimapuBaHue pacTBopa MOBapeHHOW conu. DuibTpoBaHHE T'ETEPOTEHHOM  CMecCH.
OtcrauBaHue, Kak CIOCOO pasfelieHus CMeceil JIeKaHTalueil M ¢ MOMOIIBI0 JeNUTEIbHOU
BOPOHKH. 8. O3HaKOMJICHHE C TUCTIEPCHBIMH CUCTEMaMHU

Ipakmuueckasn paboma Ne 1. 3yuenue dpotorpaduii TpeKoB 3apsHKSHHBIX YaCTHIL
Ipakmuueckasn paboma Ne 2. TlonyueHue, coOMpaHue U paclio3HaBaHUE I'a30B.

Tema 3.XuMH4ecKue peakunu

Xumuueckue peakyuu u ux Kraccugpurkayus. XUMUYECKUE PpEAKIUU WM XUMUYECKUE
SIBJIICHUS, UX OTIWYHS OT (U3NYECKUX SIBICHUU. Peakiuu 0e3 M3MEHEHHUS COCTaBa BEIIECTB:
AJUIOTPOINHU3AIMHU U U30Mepu3anuu. Peakiuu, naynye ¢ ”3MEHEHHEM YHCIia U COCTaBa BEIIECTB:



COCIMHEHUS, PA3JIOKEHUs, 3aMelleHus, oOMeHa.Peakuuu, mpoTekaromue ¢ BBIJICICHHEM HIU
MOTJIOIIEHHEM TEIUIOTHI: 3K30- W JHJAOTepMUYeckue.J[pyrue npus3Haku Kiaccuukanuu
XMMHMUECKUX peakluii Ha IpuMepe cuHTe3a okcuaa ceprl (VI): usmeHeHue creneHeil OKUCIeHUs
AJIEMEHTOB, OOpa3yIOIIMX BELIECTBA, HMCIIOIb30BAaHHE KAaTAlIM3aTOpPa, arperaTHOE COCTOSHHE
BEIIECTB, HAIIPABJIEHUE ITPOLIECCOB.

Cxopocmb xumuueckoui peakyuu.l1oHSITHE O CKOPOCTH XMMHUYECKON peakuuu. ['omMoreHHble U
IeTEpOreHHbIE  pEeaKUUu.3aBUCUMOCTb CKOPOCTH XMMMUYECKOM peakuuu OT MPUPOIbI
pearupyoumux BeLIEeCTB, HX KOHIIEHTPAIUH. 3aBUCUMOCTh CKOPOCTH pEakluu OT
temnepatypsl.IIpasmio  Bant-T'odda. 3aBUCHUMOCTh CKOpPOCTH peakUud OT IUIOLAAH
COIPUKOCHOBEHHUS BEILIECTB U HAJIMUUS KaTaau3aTopa.

Oopamumocmo xumuueckux peaxkyuii. HeoOpatumpie n oOpatumbie peaknun. CocTosHUE
XMMHMUYECKOTO PAaBHOBECHUS Ul 00paTUMBbIX pEaKIUil.

[punuun Jle-Ulatense. CMmemieHne XMMHYECKOTO pPaBHOBECHS OOpaTHUMBIX peakuil B
XMMHMUYECKOM IIPOU3BOJICTBE HAa IPUMEPE CUHTE3a aMMHUaKa.
Okucnumenvho-eoccmanosumenvuvie peakyuu (OBP). Inekmponus.

Crenenp oOKHCIEHUS U ee omnpeneneHue 1o Qopmyne coenunenus. [lonstue o6 OBP.
OxucAUTENs U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE.

DNEeKTpOIN3 PacIjIaBOB U PaCTBOPOB HA MIPUMEPE XJIOPHUAA HATPHUSL.

DNEKTPOIUTHYECKOE TOJIYyYeHUE aTIOMUHUS. [IpakTueckoe NpPUMEHEHHE HIIEKTPOJIN3A.
["anpBaHOIIIACTHKA U TaJIbBAHOCTETHUSI.

Xumuueckue ucmounuku moxa.l’'albBaHUYECKUE 3JIEMEHTHI Ha MpuMepe dneMeHTa JlaHusms-
Sxobu, uX ycTpOMCTBO M NPUHIMN JEHCTBUS. YCTpOWCTBO OaTapeku Ha IpHUMEpPE CyXOro
[IEJIOYHOTO AJIEMEHTA. Y CTPOMCTBO CBUHIIOBOTO aKKyMyisiTopa. [ anpBaHu3aus u 37eKTpo Gopes.
Qu3uka Ha cayxcoe uenogeka.AHTPONIOMETPUS: H3MEPEHUE JUIMHBI W MacChl Tena,
CIUPOMETPUS M JKU3HEHHAas C€MKOCTb JIETKMX. TeIJIOBbleé H3MEpPEHHs U TeIuIoTepamnusl.
N3Mepenne aprepuanbHOrO JaBJICHUS. l'uneproHuss W TUNOTOHMS. Y IBTPa3BYKOBAs
JIMarHOCTUKA W Tepanus.  Onekrporepanus. JlazepHas tepanusa. MarHuTHbBIA pe30HAHC U
penTreHoauarnoctuka. @mrooporpadus. Tomorpadus

Jlemoncmpayuu.

[Tonygyenue 6emoro ¢ocdopa. I'openue dpochopa u pactBopenue okcuna docdopa (V) B Boze.
[Tonyyenune u pasznoxxenue ruapokcuga meau (I1). BzammoneiicTBue »xeneza ¢ pacTBOPOM
cynbdata meau (I1I).OmnbiTel, WiIOCTpUpYIOLIKE paBmiio bepTosuie — o6pa3oBaHue ocasika, raza
WM cJ1aboro 3IeKTPoIUTa.3aBUCUMOCTh CKOPOCTH PEaKIUU OT MPUPOJAbI BEIIECTB HA MpUMeEpe
B3aMMOJICIICTBUS PACTBOPOB PA3JIMYHBIX KUCJIOT OJUHAKOBOW KOHILIEHTPALUU C OJUHAKOBBIMHU
rpaHylamMy [MHKAa W B3aWMOJICMCTBHE OJMHAKOBBIX KYCOUKOB MAarHusi, LIMHKa M Keje3a C
COJIIHOM KHcCoTOM. B3anMoelicTBue pactBopa CEpHON KHUCIOTHI C pacTBOpaMU THOCYNb(ara
HaTpusi pa3IMYHOM  KOHLEHTpauuu.B3aumoneicTBue pacTBOPOB CEPHOW  KHUCIOTBI U
THOCYNb(aTa HaTpHs MPU PA3NIUYHBIX TEMIIEpaTypax.

OOpatumble peakiuu Ha MpuMepe mnoiydeHus pojanHuaa xenesa (III) u naGmomenus 3a
CMEUIEHUEM pABHOBECHUSI MO HMHTEHCHUBHOCTH OKPAcCKHU IPOAYKTA PEaKIUU NP U3MEHEHUH
KOHIIEHTPALIUU PEAreHTOB U MPOJTYKTOB.

I'openue cepsl, kak OBP. Mogenb 3nexTpoiusepa. Mogenb 351eKTpOJM3HOM BAHHBI NS
MOJYYEHUsT AJTFOMUHUSL. Konnekuus 6Garapeex. CBUHLOBBINA akkymynstop. Poctomerp,
MEIMLUHUHCKUE BEChl, CHUPOMETP, PTYTHBIA M DIIEKTPOHHBIA TEPMOMETPbI, TOHOMETPHI
pa3IMYHBIX BUJIOB, Ja3epHas yKa3Ka.

BuneodparmeHTs! U caliipl o TEMeE.

Jlabopamopuvsie onvimul. 1.BnusiHEEe TemmepaTypbl Ha CKOpocTh peakuuu okcunaa menu (I1) ¢
cepHO KucioToil. Pa3noxxenne nmepokcuia BoJOpoAa ¢ MOMOIIbI0 okcuaa maprania (1V) , a
TaK)Ke Karanasbl ChIporo Kaptodens. 2. BeiTecHeHne memu u3 pactBopa cyibgara meau (I1)
KEIIE30M.

Ipakmuueckasn paboma Ne3. 3yueHre XMUMUYECKHX PEaKIHii.

Ipakmuueckas paboma Ne 4. Coopra 2anvbeanuuecko2o s1emMenma u UCnblmanue e2o 0etcmeus.



Tema 4. 310poBbe

Cucmemamuueckoe nonoxyicenue 4enoeeKka 6 Mupe HcugomHbulx.

buonoruveckass knaccuduranus yenoBeka. [IpIMOXOXICHHE M €ro BIMSHUE HA CKEleT
yenoBeka. Pyka — opran W mpoaykT Tpyda.  Pa3BuTue dyepema M TrOJIOBHOTO MO3ra
yenoBeka.[lepBas u BTopasi CUTHaJIbHBIE CUCTEMBI. bruoconnansHas npupojia 4yeioBeka.
I'enemuxa uenoeexa u memoowt ee uzy4eHus.

OcHOBHBIE TIOHSTHUSI TEHETUKH: HACJIEICTBEHHOCTh, U3MEHYHUBOCTh, T'€H, XpPOMOCOMbI, MyTaIllH,
TE€HOM, TeHOTHII, (PEHOTHUII, TOMUHUPYIOIIUE U PEIIECCUBHBIC MPU3HAKU.I'€CHOM 4YeoBeKa U €ro
pacmmdpoBka. [IpakTudeckoe 3HAUYCHUE U3YyYCHHUs Te€HOMAa 4YeloBeKa.MeTonbl W3ydeHUS
FCHETUKU 4YCJIOBEKA: TI'CHEAJOTHUYSCKUM, OJIM3HEIOBBIM, IHMTOr¢HETHUYCCKUI.I'eHeTHUeCK e
(HacnencTBEHHbIE) 3a00JI€BaHUs YEJIOBEKA.

QDu3uka uenoeexa.CKeneT ¢ TOUKU 3peHUS PU3NUECKOTO MOHATUS O phruare.KpoBooOpaiieHue
B CBETE THUJIPOJUHAMUKH: MYNbC, KpoBiHOEe naBieHue.luddysus, kak ocHoBa GopmMupoBaHus
MEepBUYHONM U BTOPUYHOM MOUM B TIOYKAX, a TaKXke Tra3000MeHa B TKaHAX U
nerkux. TepMoperysiius ¢ MOMONIbI0 KOXKH IMyTeM TEIIONTPOBOTHOCTH, KOHBEKIIUU, U3TyICHUS
W UCHapeHusi BOABL. DJEKTPOJAMHAMHYECKAash TMpUpoJa TMepeayd HEPBHBIXHUMYILCOB.
Ontuueckas cuctema 3peHusl. AKyCTHYECKasi CUCTeMa ClIyXa U roJiocooOpa3oBaHUeE.

Xumua uenogeka.XMUMHUUECKU COCTAaB Tejla YEJIOBEKAa: OJIEMEHThl M BEIIECTBA, MX
knaccupukanuss u  3HaueHue.Boma, ee ¢dynkunuu. Boaspiii  Oamanc B opraHusme
yenoBeka.MuHepaibHbIe BEIIECTBA W HMX POJb B IKU3HEACITCIIBHOCTH  OpraHu3Ma
yenoBeka.3a00eBaHus, CBSI3aHHBIE C HEAOCTATKOM WM H30BITKOM HEKOTOPBIX XUMHUYECKUX
AJIEMEHTOB B OpTraHU3ME YeJIOBEKa.

Bumamuns.VIctopusi OTKPHITHST BUTAMHUHOB.  BuTaMuHBI, Kak OHMOJIOTUYECKH AKTHBHBIC
BemecTBa.  boJje3HH, BBI3BAaHHBIE HEJIOCTATKOM WM M30BITKOM BHUTAMHUHOB: aBUTaMHHO3BI,
TUIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3HI.

CyrouHast noTpeOHOCTH YeJIOBEKAa B BUTAMUHAX U UX OCHOBHBIE (DYHKIIHU.

Knaccudukanuss BuramunoB.BomopactBopumble BuUTaMuHBI Ha mpumepe ButamuHa C.
’KupopactBoprmbie BATAMUHBI HA TPUMEPE BUTaMUHA A.

Topmonbwl.

HepBHas u rymopanbHasi peryisiuu MpoieccoB KU3HEACSITEIbHOCTH OpraHu3mMa. [ opMOHBI,
KaK MPOAYKTHI, BbIpaOaThIBaeMble jKeJie3aMU BHYTPEHHEH CEKpeIiu.

Knaccudukaius ropMOHOB 110 Kejie3aM, KOTOPbIE UX IPOIYIUPYIOT U IO XUMUYECKOM MPHUPOIE.
CpoiicTBa TOpMOHOB. MHCYNHMH, Kak TOPMOH OCJIKOBOW MPUPOABI. AJpEHAIMH, KaK TOPMOH
AMUHOKHUCIIOTHOU MPUPO/IBL. CrepouHble TOPMOHBI Ha MPHUMEPE IOJIOBBIX. l'unep- u
runoyHKITUS KeJe3 BHYTPCHHEH CEKPEIy.

Jlekapcmea.Kpatkue cBeieHUs O 3apOkKIeHUM U pa3BuTUU  (apmaxosoruu.Knaccudukanus
JIEKapCTBEHHBIX CPEJCTB IO arperaTHOMy COCTOSIHUIO: KUAKHE (PacTBOPHI, HACTOMU, OTBAPHI,
MUKCTYPBI, IMYJIbCUH, CYCIICH3UU U JIp.), TBEpAbIC (MOPOLIKU, TaOJIETKU, IO, KarcCyibl),
MArkde (Masu, JIMHUMEHTBI, MAacTbl, CBEYM). AJKanoupl. Baknussl.
XuMHOTepaneBTUYeCKHe Mpenaparbl. AHTUOMOTUKU. HapkxoTtuueckue mpemnaparsl.
Hapxomanus u ee mnocneactBus. ONTUMaNbHBIA PEKUM MPUMEHEHHUS JIEKAPCTBEHHBIX
MpernapaToB.

300posuiii 0opas rxncuznu. OGuzndeckue 310poBke U ero kpurepun.llcuxuueckoe 310poBbE U €ro
Kputepuu.  HpaBcTBeHHOE 310pOBbE M €ro KpuUTEpUH.  TpH OCHOBHBIE COCTaBJISIOLINE
3I0POBOTO 00pa3a >KU3HU: PEXKUM JTHS,IIPaBUILHOE TUTaHUe, (PU3nueckas akTUBHOCTh U 3aHSATHE
criopToM.DaKTOPkI, BIUSIONINE HA 3J0POBbE YEIOBEKA: OKPYKAOIIas cpeia, mpoduaaKTuaeckast
BaKIMHALINS, CTPECCHI, BPEIHbIE MPUBBIUKHU. AJIKOTOJIM3M U €ro nocieAactsud. Hapkomanus u ee
MOCJE/ICTBUS.

QDu3uka Ha cayxcoe 300p06ba Yen06eKka. AHTPOTIOMETPUS: U3MEPEHHE JUTMHBI U MacChl Tea,
COUPOMETPUS. M IKU3HEHHAs EMKOCTb JErKuX. TemjaoBble HM3MEpPEeHUs M TeIIoTepamnus.
N3mepenue aprepuanbHOro JAaBiIeHHS.] UNEPTOHUS W TUIOTOHUS. VYabTpa3BykoBas



JMarHoCTHKa W Tepamnus.Dnekrporepanus. JlasepHas Tepamus. MarHuTHbBI pe30HAaHC U
pentrenoauarsoctuka. @mooporpadus. Tomorpadus

Coepemennvie MeOuyuHCcKUe MexXHoa102Uu

300posve yenoseka: cucmemmuulii L00xo0. Hopmanvnas ¢husuonocus uenosexa. Ocobennocmu
DYHKYUOHUPOBAHUS ObIXAMENLHOU, KPOBEHOCHOU U OPY2UX CUCMEM OP2aAHUMA.
Dusuonocuveckue NOKA3amenu Opeanu3Ma Yeio8eKka u ux HopmaivHoe sHaverue. Meouyunckue
MeXHOI02UU OUACHOCIUKU 3a001e8anull. BozmoocnHocmu u nepcnekmugbt Memooos
npouIaKmuKy, mepanuu u 60CCManosieHus: opeanusma. I1100xo0vl k nogvluieHuro
agppexmusrocmu cucmemsvl 30pa8oOOXPAHEHUSL.

Hngpexyuonnwie 3a601eeanusn u ux npoguiakmura

Unghexyuonnvie 3ab0nesanus u ux 6030youmenu. Cnocodwvl nepedayu uHGeKyuoHHvLx
3a60.1e8aHUll U COYUanbHbIE PAKMOPbL, CHOCODCMEYIOWUE UX pACNPOCmMpaneHuio. Ummynnas
cucmema u npuHyunsl ee pabomwl. Ocobennocmu QYHKYUOHUPOBAHUS UMMYHUMEMA y PA3HbIX
epynn Hacenenus. Cnocoovl npo@uiaKkmuxku UHQpeKkyuoHuvlx 3abonesanuil. Bakxyunayus.
Hanpaenennocmo meouyunckux npenapamos 0 60pbobl ¢ UHGEKYUOHHLIMU 3a001e8AHUIMU.
Ilpobnema pazeumus ycmouuueocmu 8030youmernei 3abonesanuii. Mexcoynapoonvle
npoepammul no 6opvbe ¢ UHPEKYUOHHBIMU 3AD0NeBAHUAMU.

Hayka o npasunvhom numanuu

Memabonusm, kak 0bmeH ewecmeom u duepauell Ha yposHe opeanuzma. IIpunyunsi
@YHKYUOHUPOBAHUs nNUUesapumenbHol cucmemvl. Kauecmeo npooykmog numanus ¢ mouxu
3peHUs IHeP2eMUUECKOL YEHHOCIU U COOePIHCAHUS NOTIe3HbIX U 8PEOHbIX 8eujecms 3naueHue
CcOANAHCUPOBAHHO20 NUMAHUSL OJIs1 NOOOEPAHCAHUsL 300p0o8bsl. [Tuwesvie 00OasKu. noiesHvie
ceoticmea u nobounvle 3hghexmul uX UCNONbL308aHUSA. [Juempl U 0CODEHHOCMU UX NPUMEHEHUS.

Jlemoncmpayuu. Tabmuupl, BuaeodparMeHTsl U claiasl o Teme: CkeneT yenoBeka. MyIspk
«Topc ywenoekay. Monens Monekynsl JIHK. Moaenu rnasa, yxa, MOYkd, HEPBHOU CHCTEMBI
yenoBeka, Koxku.Ckener 4yenoBeka.ll3amepeHue mynbca, JaBi€HHS, OCTPOTHI  3pEHMS,
TEeMIIepaTyphbl Tena.

Konnexuuu: BUTaMUHHBIX [penapaToB, MEAULUHCKUX TOPMOHAIBHBIX IpPENnaparos,
JIEKapCTBEHHBIX (DOPM pa3ITUUYHOTO arperaTHOro COCTOSIHUS, JIEKAPCTBEHHBIX (JOPM PA3IUYHOTO
crekTpa JeilctBus. buyperoBas W KCaHTONPOTEMHOBas peakUMu Juis  [penapara
uHcynuHa. [lopTpeTsl BbIAAIOIUXCA yYEHBIX, BHECHINX 3HAUUTEIbHBIA KiIaa B (PapMaKoJIOTHIO.
PocTtoMerp, MeIMIMHCKHE BECHl, CIHPOMETP, PTYTHBIH U OJICKTPOHHBIH TEPMOMETPHI,
TOHOMETPBI PA3IMYHBIX BUJIOB, JIa3epHas yKa3Ka

Jlabopamopuvie onvimai.

1. V3ydyenue MHCTPYKIMU MO NPUMEHEHUIO alTeYHBIX MpenapaTroB BUTAaMHHOB. OmpeneneHue
pH pactBopa Butamuna C. 2. Onpenenenue pH cpenpl pacTBopa acliupuHa

Ipaxmuueckasa paboma Ne 5. Hccrnedosanue nponopyuoHaibHOCmu cOOCMBEeHHO20 payuoHa
NUMAaHUs, NPoBePKAa COOMEEMCMBUL MACCHl Meld 803PACMHOL HOPME.

IIpaxmuueckas paboma Ne 6. Unmepnpemayus pe3ynomamos oouje2o anaiusza Kpogu 1 Mouu.
Ipaxmuueckas paboma Ne 7. OuieHKa HHIUBUYaJIbHOTO YPOBHS 3/I0POBBSI.

Ipaxmuueckasa paboma Ne 8. OuieHka OMOJIOTUYECKOTO BO3pacTa

Tema S. CoBpeMeHHOe eCTeCTBO3HAHHME HA CJIyK0e YeI0BeKa

Inemenmapuvl au Inemenmapnvie uacmuypt? lloHATHE O (QU3MKE BBICOKUX SHEPIH.
JIMHENHBIN YCKOPUTENb 3JIEMEHTAPHBIX YaCTHULl, aAPOHHBIN KOJUTAlIep.

JleneHue aTOMHOIO siipa: IPOTOHBI, HEUTPOHbI. (DyHJAMEHTAIBHBIE YAaCTHUILBI: JIEHTOHBI U
kBapku. PoToHBI. bO30HBI. AHTUYACTHLIBI.

Bonvwon adponnviiitkonnaiioep.  MOHTaX U ycTaHOBKa OOJIBIIOTO aJpOHHOTIOKOJIIaiiepa.
IIpunnun pevictBus  xosutaiaepa. IIpoucxoxaenue maccsl. boson Xwrrca. IlpoucxoxneHue
Bcenennoil. AHTUMUD.

Dnepzemuka u Inepzocoepericenue



IIpobnemul snepeoobecneyenus: HaYUOHAIbHbIE, Pe2UOHAIbHbLE, TOKALbHbIE. 3AKOHbL
coxpanenus maccel u snepeuu. Ilpakmuueckoe npumenenue 3aK0H08 coxpanenus. Buovl

anepeuu. Cea3b Maccol u sHepeuu. IneKmposnepaus u cnocoowl ee nonyuenus Ilomydenne
JIEKTPUUECKOT0 TOKA C IIOMOIIIBIO 3JIeKTporeneparopa. HerpaauunonHas sHepreTuka.
Tennogvie u cudpoanekmpocmanyuu. OCHOBHbIE IOHATUS ATOMHOM 3HEPreTHKU.
PannoaxkTuBHOCTB. SInepHble peakiuu. AToMHasi craHIus U npuHun ee padotsl. ADC Ha
OBICTpBIX HelTpoHax. Pagnonsoromnneie Tepmodnekrpuaeckue reaepatopsl (PUTEI n), npuHmmmn
ux pevicteus. O0J1acTU MPUMEHEHUSI AaTOMHOM YHEPTeTUKU. 0epHas sHepeemuKka u
nepcnekmusbl ee UCNONb308aAHUs. DHepeonompebienue u IHepeoIPHEKMUEHOCb.
Ilpooosonvcmeennasa npoonema u nymu ee peuienus. I'eorpadus rojoga u €ro NPUUUHBL
OcHoBHbl€e HanpaiieHUs B perieHuH [1po10BOIbCTBEHHON TPOOIEMBI:

- HCIOJb30BAaHME XHMHYECKMX BEIIECTB (yI0OpeHHs, pErylsaTopbl pPOCTpa, (HEpPOMOHBI,
MIECTHUIIN/IbI, PETEIIJIEHTHI);

- CO3/1aHuE UCKYCCTBEHHBIX MPOJIYKTOB MUTaHUS; - METO/IbI CO3/1aHHUS
BBICOKOIIPOU3BOIUTENBHBIX COPTOB PACTEHHUM U MOPOJI KUBOTHBIX.

OcHogvl buomexnonozuu

[ToHsiTHE OMOTEXHOJIOTUY, KaK MPOU3BOAUTEIHHON CHIIBI 00ILIECTBA, UCIOIb3YIONIEH KUBbIE
OpraHu3Mbl U OMOJIOTMYECKUE IIPOLECCH B IPOU3BOJICTBE. TpH 3Tana CTAaHOBJICHUS U Pa3BUTHS
OUTEXHOJIOTUU: pPaHHsS, HOBAs U HOBeHIasA. Tpaduyuonuas 6uomexHono2us: npou3800Cmeo
npoOYyKmos numanus, nepepabomxa omxo0os. Monexynapuas ouomexnonozusi. Cmpykmypa u
@yHryus Hykareunogvlx kuciom. Cunmes denxa. Knemounas unocenepus. I'ennas mepanus.
IIpumenenue buomexnono2uu 6 30pagoOXpanHeHul, CenbCKOM X03AUCmEe U OXpaHe OKpyxcarouiet
cpeowl. I'enHas unxkenepus. ['eHHOMOIM(UIIMPOBAHHBIE OPTraHU3MBbI U TPACHCT€HHbBIE
npoaykTel. Knerounas naxenepus. Knonuposanue.

DOMOpHOHaNIbHBIE U CTBOJIOBbIE KiIeTKH.bronornueckast HHKeHepusl, Kak METOJ| UCIIO0Ib30BaHUS
MHUKpPOOPIraHW3MOB B KayecTBe OMOPEAKTOPOB ISl MOJIyYEHHUS MPOMBIIUICHHOW MPOIYKIIHH.
OcHOBHbBIEHANIPABIICHUSI HUCIOJB30BaHUSl ()EPMEHTATUBHBIX MpoleccoB. MMMOOMIN30BaHHbIE
bepmenTsl. Muposotl peinok 6uomexnonocuti. Ilepcnekmugvl pazeumusi poccuticko2o cecmenma.
Hanomexnonozuu u ux npunoscenue

Hanouacmuywr 6 scusoii u nescugotl npupode: pazmepol, munvl CmpyKmypsl, (OyHKUUOHANbHASA
sHauumocms.  OcobenHocmu — uauueckux U XUMUYECKUX  CBOUCME  HAHOYACHUY.
Camoopeanuzayus. Memoovl nonyuenuss nanouacmuy. MemoOvl u3yueHus HaAHOMAMEPUANO8.
Koncmpyuposanue nanomamepuanos. Hoevie mexnonozcuu, cmposwjuecs Ha UCHOIb308AHUU
Hamoyacmuy u mamepuanos, noayyaemvix u3 Hux. I[lOHATHE O HAHOTEXHOJIOTUH, KaK
YIPABJISIEMOM CHHTE3€ MOJEKYJSIPHBIX CTPYKTYp. JlBa MoJaxoJa B HAHOTEXHOJIOTHMU: «CBEPXY
BHM3» U «CHHU3Y BBepx». MouekysapHblii cuHTe3 U camocOopka. Hanockommueckoe
BBIpAIIMBAHUE KPUCTAUIOB M  MOJMMEpPU3ULUSA. YTIiepoaHsle HaHOTpyOku. CuHepreruka.
Bruanue nanomexuonoeuti na pazeumue mexHuku. IKOA02U4eCKUli ACnekm HAHOMexHoI02Ull.
Qu3uka u oOwvim.HarpeBaTelbHblE M OCBETUTENbHBIE MNPUOOPHL. PasHOBUIAHOCTH J1amil:
HaKaJIUBaHUsl, TAJIOT€HHbIE, JTFOMUHECLEHTHBIE, CBETOIUOHBIE.

MuxkpoonHoBast nieus (CBY-neus) u mpuHLHUII €€ paboThI.

Kunkokpucramimyeckue SKpaHbI u JIUCILIIEN, ux YCTPOMCTBO.DJIEKTPOHHBIN
tepmometp.Jlomamnue poGotel.Pagnonepenatunku u paauonpueMHuku. [IpuHIMNUMambHOE
YCTPOMCTBOTENEBU30pa U TesieBUACHH. CIIyTHUKOBAsI U1 COTOBAs CBSI3b.

Xumun u 6prm.Motouye u yuctsmue cpeacrsa. [loepxHocTHO - akTuBHbIE BemecTBa (ITAB).

OrbenuBaTenu: XUMHUYECKHe U onTuyeckue.MHCcekTumapl - cpeactBa is OOpbOBI ¢
HACEKOMBIMU. XUMUYECKHE CpeICTBa THUTHEHbl M  KocMeTuku.llumieBble 100aBKH, HX
MapKUpPOBKa.
Cunepzemuxa.

[loHsiTue O CHHEpreTMKe M CaMOOPraHU3allMM OTKPBITBIX cucTeM. OOmue NPUHLIHUIIBI
cuHepretuku. Touka OMQypkauuu U arTpaxT. Poiab cHHEPreTHKH JUIs U3Y4eHUS MPUPOIHBIX U



COLMANBHBIX  sBJICHUNA.CTPpYKTYpUpOBAaHHUE  MAaTEpUaIbHOTO MHpa U €ro  HU3Yy4YEeHHE
CTeUUANBbHBIMU pa3/ienaMu GU3UKH.

DopMbl ABUKEHUS MATEPHUH.

Ecmecmeosnanue u uckyccmeo.3010T0€ CEUEHUE U €r0 UCIOJIb30BAHUE B IIPOU3BENCHUSAX
apXUTEKTYpPBl, KUBOMMCH, CKyJIbNTYyphl. [locnenoBarenpHOoCcTh PUOOHAYUM, €€ IPUMEHEHHE B
uckyccTBe.PacpocTpaHeHHOCTh  NIpaBWJia  30JI0TOTO  CEYEHUS U IOCIIEOBATEIbHOCTU
@ubonayun B  xHMBOH  mpupoae.bmoHmka u  apxuTekrypa.BzauMomnmpoHWKHOBEHHE
€CTECTBO3HAHUS U UCKYCCTBA.

Jlemoncmpayuu.

TaGmuuel, BueopparMenTs! U GpoTorpaduu mo Teme.

[Moptpersr: k. Yensuka, II. Xurrca, JL.M. Jlenepmana, M. dDapaneit, A.A.bekkepens, M.
Cxmanosckas - Kropu, JI. Meiitaep, O. ['ann

Jlabopamopuvie onvimei. 1.13Mepenue napaMeTpoB KUCTU PYKU

Ilpakmuueckas paboma Ne 9. 3ydeHue siBIeHUs HMEKTPOMArHUTHON WHYKITHH.
Ilpakmuueckas paboma Ne (. I3ydeHue 30JI0TOTO CEUCHHS HA PAa3IMYHBIX 00bEKTaX.

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

N3yuenne Oworpaduu COBPEMEHHBIX POCCHMCKMX yueHbIX. OIlleHKa BKJIaJa COBPEMEHHBIX
poccuiickux yueHsix B (hopmupoBanne EHKM. Tlocnenaue oTKphITHS B 00J1aCTH €CTECTBEHHBIX

HayK.

Paszpnen 3. TemaTnyeckoe IVIAHNPOBAHUE C YKa3aHMEM KOJIMYECTBA YacoOB,
OTBOJAMMBIX HA OCBOEHHE KAKA0H TeMbl, B TOM 4YHCJIe, C Y4eTOM padoueil

nmporpaMmmabl BOCIIMTAHHUSL.
10 knacc. (3uaca B Heaenro, uToro 1024yaca 3a roa)

Ne HaumenoBanue pasnesna | KoauuectB | JleATeILHOCTD YUUTES ¢ y4eTOM

n/n U TEM 0 YacoB NMporpaMmMbl BOCIIUTAHUSA
I BBeL[eHI/Ie 4 — IIEHHOCTHOE€ OTHOILIEHUE K JOCTUKEHUSIM CBOEH
1] EcTecTBO3HAHME U 16 Ponunbel — Poccuu, K Hayke, HCKYCCTBY, CIIOPTY,

TEXHOJIOTUsIM, OOEBBIM TOJIBUTaM U TPYIOBBIM
JOCTI)KEHHAM Haposa;
— yBa)keHHe K cuMBonaM Poccun, rocyaapcTBEHHBIM

MCTOAbI ITIO3HAHUA MHUpa

I Meramup OcBoenue 9 npa3HUKaM, ICTOPHYECKOMY U IPUPOTHOMY
KOCMOCa U €r0 POJib B HACJIeJIUIO ¥ TAMATHUKAM, TPaJULIIM PasHbIX
JKH3HY YeJoBeUYecTBA HapOJIOB, IPOKUBAIOIIMX B POIHOI CTpaHe.

v OB60JI0YKH 3EMIN: 12 — OpHUEHTAlMs Ha MOpAJIbHBIE IICHHOCTH M HOPMBI B

CHTYaLIUsIX HPaBCTBEHHOT'O BBHIOODA,;

J'II/ITOC(bepa, l“I/II[pOC(bepa, — TOTOBHOCTb OLIEHMBATh CBOE IOBEJIEHHUE U

atmMocgepa IOCTYIIKH, @ TAKKE MOBEIECHUE M MOCTYIIKH JPYTHX
\Y Maxkpomup. Hayka 06 23 JIOZIEH C TIO3UIUN HPABCTBEHHBIX M IPABOBBIX

Opr)KaIOH_[eﬁ Cpeﬂe. HOpM C y‘IéTOM OCO3HaHUsA HOCJ'ICI[CTBPIIZ

Buocdepa. TIOCTYITKOB,

— BOCIHPMHMYHUBOCTH K Pa3HBIM BHIaM HUCKYCCTBA,

Vi AbuoTuyeckue paxropsl u | 28 TPAIULKAM M TBOPYECTBY CBOETO U APYTUX

IPHCIOCOOIEHHOCTD K HApPOJIOB, TIOHUMAHKE SMOLIHOHAIBLHOTO

HHUM KHBBIX OPraHU3MOB. BO3JICHCTBUS HCKYCCTBAQ,
VII HpOCTpaHCTBO U BpeMst 6 — CTPEMJICHHE K CAMOBBIPAXKEHHUIO B Pa3HBIX BUAAX
VIl | TTogroToBka u 3amura 4 HCKyccTBa. 5

i y— — OCO3HAHWE IIEHHOCTH YKU3HH C OIIOPOii HA

COOCTBEHHBIN KU3HEHHBIH OIIBIT;
IIPOCKTOB .
p — yMeHHE IIPUHMMATE ce0sl B IPYIUX, HE OCYXKIas;

— YMEHHE OCO3HaBaTh SMOLMOHAJIBHOE COCTOSTHHE
cels U IPYTuX;

— yMETbh YIpPaBIATh COOCTBEHHBIM SMOIMOHAIBEHBIM
COCTOSIHHEM;




MHTEpeC K NPaKTHIECKOMY U3ydeHHIo rpodeccuit
U TpyZJa pa3Iu4dHOro poja;

OCO3HaHME BaKHOCTH O0YUYCHHUS HA MPOTSHKEHUT
BCeH JKU3HU IS YCIIEITHOH 1podeccroHanbHON
JIEATENIHOCTH U Pa3BUTHE HEOOXOAMMBIX YMEHHUH
JUISL 9TOTO;

yBa)kK€HHE K TPYLy U pe3yJIbTaTaM TPYILOBOH
JIeSITeNbHOCTH;

IKOJOTHYECKOT0 BOCIIHTAHUS ¢

AKTUBHOE HENIPUATHE JIEHCTBUHN, MIPUHOCSIIUX Bpe.
OKpYXKarolleH cpezie, B TOM 4HCIIe
c(OpMHUPOBAHHOE MPU 3HAKOMCTBE C
JUTEPATYPHBIMU NPOU3BEICHUSAMH,
MIOTHUMAIOLIMMH SKOJIOTUUECKHE TPOOIIeMBI;
OCO3HaHME CBOEH POJIH KaK IpakIaHuHA U
MOTPEOUTEINSI B YCIIOBUSX B3aUMOCBSI3H
MIPUPOAHOM, TEXHOIOIMYECKON U COLMANbHON
cpexn;

TOTOBHOCTh K Y4aCTHIO B IPaKTHYECKON
JIESITeBHOCTH 3KOJIOTMUYECKON HAaNPaBIEHHOCTH.
IleHHOCTH HAYYHOI'0 IO3HAHMSA:

OBJIAJICHUE S3BIKOBOM M YMTATEIbCKOW KYIbTYPOH
KaK CpeJICTBOM TO3HaHUS MHUPA;

OBJIJICHUE OCHOBHBIMHU HaBBIKAMHU
HUCCIIEI0BATENLCKON IEITEIHLHOCTH .

11 kaace. (3uaca B HeeI10,

utoro 1024yaca 3a roa)

Nenn/m | HaumeHnoBanue Koanuects | JleATeJbHOCTD YYUTEA C y4€TOM
pasjgejia 1 TeEM 0 JacoB MporpamMmbl BOCIIUTAHUSA
I [ToBTOpenue xypca 10 | 7 — ILICHHOCTHOE OTHOILICHHE K JOCTIKCHUAM CBOEH
KJacca Ponunbel — Poccuu, Kk Hayke, HCKYCCTBY, CIIOPTY,
TEXHOJIOTUSIM, OOCBBIM TIO/IBHTaM H TPYIOBBIM
I Mukpomup. AToMm. 34 JOCTHOEHIAM HApOTa: TPy
Bemectsa — yBaXeHHe K CUMBONIaM Pocchi, rocyqapCTBEHHBIM
Il Xumudeckue peakuuun | 13 Ipa3sHUKaM, HICTOPUYECKOMY U IIPUPOSHOMY
HACJIE[IMIO ¥ TIAMSTHUKAM, TPaULIAM Pa3HbIX
v 310poBbE 22 HapOJIOB, MPOKUBAIOIINX B POIHOM CTpaHe.
Y; CoBpemenmoe 22 — OpHEeHTAlHs Ha MOPAJIbHBIC [ICHHOCTH M HOPMBI B
CUTYalHsX HPABCTBEHHOTO BHIOODA,;
CCTCCTBOSHAHME Ha — TOTOBHOCTb OLICHHBATH CBOE TIOBEICHHE U
ciyx0e yenoseka TMIOCTYIIKH, & TAKXKE TIOBEJEHUE U TIOCTYIIKH JPYTHX
VI Bxraa coBpeMeHHBIX 4 JIFOJIeH C MO3UIIMK HPABCTBEHHBIX U TIPABOBBIX

YUYCHBIX B
dbopmupoBanne EHKM

HOPM C Y4E€TOM OCO3HAHUS NOCIEACTBUN
MOCTYIIKOB;

BOCIIPHMMYHIBOCTH K Pa3HBIM BHIaM HCKYCCTBA,
TPaIUIHAM U TBOPUYECTBY CBOETO U IPYTHX
HapOJIOB, TOHUMaHHE YMOIMOHAIEHOT O
BO3JICIICTBUS UICKYCCTBA;

CTpEMIICHHE K CAMOBBIPAKCHHUIO B PA3HBIX BHIAX
HCKYCCTBA.

OCO3HaHWE IICHHOCTH JKU3HU C OITOPOH Ha
COOCTBEHHBIN KU3HEHHBIH OIIBIT;

YMEHHE IPUHUMATH ce0sI U APYTHUX, HE OCYKIAs;
YMEHHE OCO3HABaTh IMOIMOHATIHHOE COCTOSHIE
cels U IPYTuX;

YMETh yIPaBISATh COOCTBEHHBIM SMOIMOHAIEHBIM
COCTOSIHHEM

WHTEpeC K MPAKTHISCKOMY U3YICHUIO TIpodeccuit
U TpyZa pa3jaudHoro posna;




OCO3HAHKE BaXKHOCTH OOYYEHUS HA TIPOTSHKCHAN
BCeH KU3HU [T yCIEITHON podeccruoHaIbHOM
JIESITETPHOCTH M pPa3BUTHE HEOOXOUMBIX YMEHUH
JIJISL 3TOTO;

YBaXXEHHE K TPYIY U pe3yabTaTam TPyJ0BOU
JIeATEILHOCTH,

IKOJTOru4€eCKOro BOCITUTAHMS :

aKTUBHOE HETIPUSITUE NEUCTBUMN, IPUHOCSIIIUX
Bpel OKpYXKarolleil cpesie, B TOM YuCIie
c(hOopMHPOBAHHOE TIPU 3HAKOMCTRBE C
JIUTEPATYPHBIMU MIPOU3BEACHUSIMH,
MOJHAMAFOIITIMHE SKOJIOTHICCKHUE TIPOOTICMET;
OCO3HaHHE CBOEH POJM KaK rpa’kJaHUHA U
MOTPEOUTENS B YCIOBUSAX B3aUMOCBSI3U
MPUPOAHOM, TEXHOIOIMYECKON U COLMANbHON
cpen;

TOTOBHOCTh K YYaCTHUIO B MPAKTHUECKOMN
JIeSITEIIBHOCTH SKOJIOTMUECKON HampaBlIeHHOCTH.
[leHHOCTH HAYYHOI'0 MO3HAHMS:

OBJIaJICHUE SI3LIKOBOM M UNTATENLCKON KYJIbTYpOit
KaK CpeZICTBOM MMO3HAHUS MUPA;

OBJIAJICHHE OCHOBHBIMU HAaBBIKAMH
HUCCIIEI0BATENLCKON IEITEIHLHOCTH .




IIpunoxenue

EcrectBo3nanwme. bazoseiii ypoBenb. 10 knace, 11 knace: yaeonuk // O. C. I'abpuensn, U. T
Octpoymos, H. C. IlypsimieBa, C. A. Cnaaxos, B. M. CuBormnazos;
[Iporpamma kypca ecrectBo3Hanus 11 10-11 knaccoB 00111€00pa3oBaTENbHBIX YUPEKICHUI.
O.C. I'abpuensH, C.A. Cnaakos;
EcrecrBo3nanwme. 10 xinace. Pabouas rerpanp. O.C. I'abpuensn, C.A. Cnaakos;
EcrecrBo3nanme. 10 xmace. Metomuueckoe nocooue. O.C. I'abpuensn, C.A. Crnaakos.
JlonoTHUTEILHAS JTUTEPATYPa JUIA YUeHHKA

1. Mansikuna B. 3anumarenvHas xumusi. Heckyunswiii yueOonunk. — Cankrt-IlepreOypr:
Tpuon, 1998.

2. Aptemenko A.U. Y nuBurtenbHbIN MUp oprannueckoit xumun. — M.: Jlpoga, 2005.

3. AmukOepona JLIO., Pykk H.C.. Tlone3nas xumus: 3agauu u ucropus. — M.: JIpoda, 2006.
4. Crenun b.Jl., Anux6epoBall.lO.. 3anumarenbHble 3a1aHus U 3PPEKTUBHBIE OIBITHI MO
xumun. — M.: [Ipoda, 2005.

5. Aptemenko A.U. Ilpumenenne opranndeckux coenqunenuii. — M.: JIpoda, 2005.

6. Kaprosa A.A., Jlekun A.H. Opranudeckas Xumusi: WUTFOCTpUpOBaHHbIN Kypc: 10(11)
Kiacc: nmocoowue mys ydammxcs. — M.: [Ipocsemenne, 2005.

7. VYmkanosa B.H., Hoaammuc H.B. Xumus: KorkypcHbie 3ananus u otBeThl: [locoOue mist

nocrynarpomux B BY3s1. — M.: IIpocsemenne, 2005.

1. IleyaTHble mocooust

1.1. Cepus cripaBouHBIX TabmuIl mo xumun («Ilepruoanyueckast cucTemMa XMMHUYECKUX AIIEMEHTOB
AN. MengeneeBa», «PacTBOpUMOCTh  COJIEH, KHUCIOT M OCHOBAaHMWA B  BOJIE»,
«DNEKTPOXUMHUYECKUN PAJ HANPsHKEHUM MeTamioB», «OKpacka WHIMKATOPOB B Pa3IMYHBIX
cpenaxy).

1.2. PykoBojacTBa ajisi 7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX 3aHATUH 1o xumuu (11 ki)

1.3. COOpHMKHM TECTOBBIX 33JJaHUM JUIsI TEMATHYECKOTO M HTOTOBOTO KOHTPOJIS.

2.  Y4eOHo-J1a0opaTopHOe 000py/I0BaHHE

2.1. HabGop monenel KpuCTaUIMUECKHX PEIIETOK: aiMasa, rpaduTa, TOBapEeHHOM COJIH, JKeye3a.
2.2. Halop ans MoaeIpOBaHUS TUIIOB XUMUUYECKUX PEAKIUH (MOIeN -alIIHKAIIH ).

2.3. Komnekuun: «MeTaijibl U CIIaBbl», «MuHEpasbl U TOPHbIE MOPOIbDy, «HeMeramb.

3.  VYuyeOHO-mpakTHYecKoe 000pyA0BaHHE

3.1.Ha6op Ne 1u 2 OC «KucnoTsi».

3.2. Ha6op Ne 3 OC «I'mapokcuibi».

3.3. Ha6op Ne 4 OC «OKcuapl METaLIOBY.

3.4. Habop Ne 5 OC «MeTtamibh».

3.5. Habop Ne 6 OC «lllenmovnHbIe U MIEITOYHO3EMETbHBIEC METAILIBI.

3.6. Habop Ne 9 OC «I"amoreHuap».

3.7. Habop Ne 10 OC «Cynbpatsl. Cynbdutsl. Cynbduasn.

3.8. Habop Ne 11 OC «KapOoHatbl».

3.9. Ha6op Ne 12 OC «®ocpatsl. CUITUKATBD.

3.10. Ha6op Ne 14 OC «CoenuHeHus] MapraHiiay.

3.11. Ha6op Ne 15 OC «CoeauneHust Xxpoma.

3.12. Habop Ne 16 OC «Hutpatsi».

3.13. Ha6op Ne 17 OC «MIHAMKATOPBI».

3.14. HaGop mocynbl ¥ MpUHAIICKHOCTEH Ui YICHMUECKOTO AKCIEPUMEHTa, HarpeBaTeIbHbIE
pUOOPHL.

4. UH(popMALHOHHO-KOMMYHHUKATHBHbIE CPeACTBA



4.1. HOyTOyK ¥ MYJIbTUMEIUUHBIA TPOEKTOP.
4.2. UuTepakTuBHAs AOCKa

4.3. npunHTep

4.4. 3ByKOBBIE KOJIOHKH

KaneHnapHO-TeMaanecxoe IJIAHUPOBAHHE

10 kaacc.
Ne HanmenoBanue paszaena u tem KosmmuectBo
n/n JacoB
I BBenenne 4
1 BBeaeHune B ecTeCTBO3HAHHE 1
2 EcTecTBO3HAHNE — €TUHCTBO 1
HAayK O MPUPOJIC
3 -4 | Kondepenmus no teme: 2
«EcTecTBO3HAHNE — €JUHCTBO
HayK O MPUPOICH»
1 EcrecTBO3HAaHNE M METOABI 16
MO3HAHUSI MUPaA
5 Hcropus n3ydeHus mpupoIbl. 1
IIporpecc B eCTECTBEHHBIX
HayKaX W ero BKJIAJ B pa3BUTHE
IMBUJIA3AIAN
6 OMIUPUYECKUI YPOBEHB 1
Hay49HOTO TIO3HAHUS
7 [IpakTrueckas padota Nel 1

<<9MHI/IpI/ILIeCKOG IIO3HAaHUEC B
N3YUYCHUHN €CTCCTBO3HAHU

8 Ilpakmuuecxas paboma Ne2. |1
[TocTpoenue mpoCTpaHCTBEHHBIX
MoJielield  HEOPraHMYeCKHX U
OpPraHWYeCKUX COCJMHCHUH B

COTOCTaBJICHUU C ux
CBOWCTBAMHM.

9 TeopeTruueckuii ypoBeHb 1
HAYYHOTO TIO3HAHMUS

10 CemuHap 1o teme 1

"TeopeTnueckuil ypoBEHb
Hay4YHOT0 No3HaHus"

11 SI3BIK €CTECTBO3HAHU. 1
buomnorus .

12 SI3bIK ecTecTBO3HAHUSA. XUMHSL. 1

13 SI3bIk ecTecTBO3HaHUA. Pu3mka. | 1

14 EcrecTBeHHO-HayuHbIe IOHATHS, | 1
3aKOHBI U TEOPUH.

15 EcrecTBeHHO-HayuHas kapTuHa | 1
MHUpa.

16 Mupbl, B KOTOPBIX MBI JKHBEM 1

17 IIpakTuyeckas pabora Ne3 1




«Habnroenue 3a ropsieit
CBEUei»

18

[Ipaktuyeckas padora N4
«Habmronenue 3a usMeHEHHEM
COCTOAHUA JIbaa»

19

O000111eHNE 3HAHUHN [0 TEME
«EcTtecTBO3HaHNE U METOEI
TTO3HAHUS MUDPa»

20

KonTtposnenas padota Nel mo
teMme: «EcTecTBO3HAHUE U
METO/IbI IO3HAHUS MUDPA»

Meramup OcBoeHnne KocMoca U
€ro poJb B *KU3HH
YeJ0BeYecTBa

21

OcBoeHUEe KOcMOCa U €ro POJIb B
KHM3HH 4YCJIOBCUYCCTBA

22

Bxnan oreyecTBEHHOM HayKu B
pa3BUTHE KOCMOJIOTUH

23

ACTpOHOMMS KaK Hay4YHBIN
(dbyHIaAMEHT OCBOCHUS
KOCMHYECKOr0 MPOCTPAHCTBA.

24 -
25

Bcenennas: Teopus
BO3HUKHOBCHUA, CTPYKTYpa,
COCTaB, IBOJIFOLIUS.

26

Pakeronocurenu,
UCKYCCTBEHHbIE CITyTHUKH,
opOuTaIbHBIC CTAHIINH,
TJIAHETOXO/IBL.

27

Hcnonp30BaHnE CITyTHUKOBBIX
cucteM B chepe
WH(GOPMAIIMOHHBIX TEXHOJIOTHIA.

28

CoBpemMeHHbIE HAYYHO-
HCCIIeIOBATENIbCKHIE TPOTrPAMMBI
0 U3yYEHHUIO KOCMOCa U UX
3HAuYCHUE.

29

[IpoGiemsbl, CBA3aHHBIC C
OCBOEHHEM KOCMOCA, U ITYTH MX
peuienus. MexayHapoiHoe
COTPYJHHYECTBO

v

000s10uku 3emun: auTocepa,
ruapocdepa, atmochepa

12

30 -
31

Crpoenue 3emmnu. JIutochepa.

32

IIpakTtnyeckas pabora Ne5
«M3ydeHne KOJUIEKIIMU TOPHBIX
IOPO.JI»

33

I'mapocdepa. OxeaHbl U MOPsL.

34

Boibl 0keaHOB ¥ MOpeN.

35

Boppl cymm.

36

Atmocdepa. Iloroaa.

37

AtmocdepHoe naBienue. Berep.

N S T TSN TS




38 Brnaxxnocts Bo3myxa. 1

39 [Ipaktuyeckas padora Ne6 1
«3yuenue napameTpoB
COCTOSTHUS BO3/IyXa B KaOWHETE)

40 O06o00meHne maTepuana 1
«Meramup. O605109KH 3eMIIH»

41 KonTtponsHast padota No2 1
«Meramup. O60109KH 3eMJIH:
matocdepa, ruapocdepa,
arMocdepay

\ Maxkpomup. Hayka 00 23
OKpY:Kamllel cpeae.
buocdepa.

42 Ku3Hb, CBOMCTBA )KMBOTO U UX 1
OTHOCHTEIILHOCTb.

43 [TpoucxoxaeHe KU3HN Ha 1
3emue.

44 XUMHUYECKUH COCTaB KIIETKH. 1

45 [IpakTrueckas padorta Ne 7 1
«Pacro3HaBanue opraHM4ecKUX
COEIUHEHUI

46 YpoBHU OpraHU3aINH KU3HHU. 1

47 [TpokaproThl U SyKapUOTHI 1

48 [IpakTrueckas padorta Ne 8 1
«3yuyeHue cTpoeHus
pPacCTUTENBHON U dKUBOTHOU
KIICTKI

49 [IpakTrueckas padorta Ne9 1
«3yueHne MHUKPOCKOMTUYECKOTO
CTPOEHUS JKUBOTHBIX TKAHEH»

50 Kiterounas teopwsi. 1
[Ipocreitmme. Bupycsl.

51 [IpakTuueckas padbora Ne 10. 1
N3ydenue noBeneHus
MPOCTENIINX IPOCTEUIIUX 10
MHUKPOCKOTIOM B 3aBUCHMOCTH OT
XMUMHYECKOTO COCTaBa BOJHOM
cpeapl.

52 [TonsiTe OMOIOTUYECKOM 1
9BOJIIOLIUH.

53- | DBOMIOIMOHHAS TEOPHUS. 2

54

55 CoBpeMeHHbIE METOIbI 1




HO[[[[ep)KaHI/ISI yCTOﬁ'—IHBOCTH
OUOrEO0LEHO30B U
I/ICKYCCTBCHHLIX 9KOCHUCTEM

56

[Iumessle nenu. JKOJIOTHS.
DKosorndyeckue haKTophl.

57

[Ipaktuyeckas padora Ne 11.
«M3ydyeHne B3aNMOCBSI3€EH B
HCKYCCTBEHHOM 3KOCUCTEME —
aKBapHyMe U COCTaBJICHUE
LETIEH TUTAHUS.

58

buocdepa. Hoocdepa.
Texnocdepa.

59

CeMuHap Ha Temy:
«DK0JIOTHYECKUE TTPOOIEMBI
COBPEMEHHOCTI

60

[Tpo6ieMbl 0TX010B U
3arpsA3HEHUS OKPYXKaroLen
Cpenbl

61

[IpakTuueckas padbora Ne 12.
N3yueHne OBITOBBIX OTXOIOB.
Pa3zpaboTka mpoekra
paszzgenpHOTrOo cOopa Mycopa.

62

B3anmocBs3b cocTosiHUSA
OKpY)KaIoILIEH Cpelibl U 310POBbsI
YyeloBeKa

63

O06o0menne Marepuana mo TeMe
«Maxkpomup»

64

KonTtponbHas padoTa Ne3
«[IpoucxoxeHne KU3HHU Ha
3emie. YpoBHU OpraHu3anuu
#u3HU. OCHOBBI KOJIOTHH.
DBOJIIOIMOHHAS TEOPUS)

Vi

AlOunornueckne GaKkTopbl U
NMPUCNOCO0JIEHHOCTh K HUM
JKUBBIX OPTaHU3MOB.

28

66

Ocobennoctu knuMmara Poccun.
30Ha APKTUYCCKUX ITYCTBIHb,
TYHAP U JICCOTYHIP.

67

[IpakTnueckas padora Nel3
«3yuyeHne npucnocoOIeHHOCTH
OpPraHU3MOB K cpejie 0OUTaHUs»

68

DeKTpOMarHuTHas pUpoia
cBeTa

69

OnTuueckue CBOMCTBA CBETA

70

[IpakTtuyeckas pabora Nel4
«3yueHne BOJTHOBBIX CBOMCTB
CBETa»

71

CBeT 1 IpUCIOCOOIEHHOCTh K
HEMY JKUBBIX OPTaHH3MOB.




72 [Ipaktuyeckas pabora Nel5
«M3ydenune nu3o0paxeHus,
JTAaBAEMOT0 JINH301»

73 BuyTpeHnHss sHeprus
MaKPOCKOIMYECKOHW CHCTEMBI.

74 TermoBoe paBHOBECHE.
Temneparypa.

75- | Temneparypa u

76 MIPUCTIOCOOICHHOCTh K HEl
KHUBBIX OPraHU3MOB

7 CrpoeHue MOJIEKYIIbl U

(u3HUecKre CBOMCTBA BOJIBI

78 [IpakTnueckas padora Nel6
«3mepenue ynenbHOU
TEIIOEMKOCTH BOJIBD»

79- | DiekTposiTHIECKas
80 TIUCCOLMAIAS

81 PactBoprmocTs. pH kak
MIOKa3aTeNb Cpebl pacTBopa

82 XuMHUUecKHe CBOMCTBA BOIbBI

83 [Mpaktrudeckas padora Ne 17
«M3yueHune )KeCTKOM BOJbI U
YCTpaHEHHUE €€ KECTKOCTH

84 [TpakTrueckas padorta Nel§
«HccnenoBanue cpeapl pacTBopa
COJIEH M COKA PAaCTCHUN»

85 Bopna — abuotnueckuii paxtop B
YKU3HU PACTCHUI

86 Kondepennus no teme «Boga —
abnoTHYecKuil (akTop B )KU3HU
YKHBBIX OPraHU3MOBY

87 Conu kak abnoTuyeckuid GaxTop
88 [TouBa kak aOMOTUYECKHIA
(haktop

89 [TpakTrueckas padorta Nel9
«M3ydenue cocTaBa MouBbD»

90 buotnueckue dakTops

91 O060011IEHHE IO TEME
«Abunotnueckue GakTopsl U
MPUCIIOCOOJICHHOCTD K HUM
YKHBBIX OPraHU3MOBY

92 KontponsHas pabota No4
«Abunotuueckue GakTopbl U
MIPUCTIOCOOJICHHOCTD K HUM
KHUBBIX OPIraHU3MOBY

VIl | IIpocTpaHcTBO M BpeMsi
93 ITonsaTHA pOCTpaHCTBA U
BpPEMEHU

94- | buopuTMmsl
95




96 CrniocoOsbI epenaun
nH(bOpMaIMY B )KUBOM TPHUPOJIE
97- | Uudopmarus u 4emoBeK.
98
VIl | IToaroroBKa M 3alIUTA
HCCJIeI0BATE/ILCKUX TPOEKTOB
99- | BeimonHeHUE
103 | sKCIepUMEHTATBHOM YaCTH
MCCIIEIOBATEIILCKOTO MPOESKTA
104- | 3amuTa HCCIeI0BaATENbCKUX
105 | mpoeKTOB (AMCTAaHIIMOHHBIHI
YPOK — 3aIllUTa IPOEKTOB)
11 kaace.
Ne HanmenoBanue Konuuects | Buj yueOHOM nedaTenbHOCTH [Inanupyemblie
n/m | pasaena u Tem 0 9acoB yYeHHKA CPOKH/TIEPHOTBI
W3YYCHUS
(Mecsi1/ueTBepTh
)
I [ToBTOpEeHME Kypca 7 CeHts0pb
10 kiacca
1 Mmuoroo6pasue 1 JlaBathb omnpeneneHus
€CTECTBEHHOI'O MUpa: BaXHEHIIUM MOHSITHUSIM U
Meramup, MaKkpoMup, 3aKOHOMEPHOCTSIM JIBUYKEHUS
MHKPOMHP HEOECHBIX TEl.
XapaktepusoBaTh JuTOChepy,
ruapochepy, armochepy.
[Tpennarats ciocoObl 1 MOJETN
U3y4EHUs Mera-, Makpo- u
MUKPOMHPOB.
2-3 | buocdepa. YpoHu 2 OnuceiBath Onochepy u ee
OpraHu3aIUy KU3HU TPaHULIBI.
Ha 3emJie XapaxkTepru3oBaTh XUMHUECKYIO
OpraHU3aIUI0 KIETKH U
Ounosiornueckure QyHKITUU
OENKOB, )KUPOB, YIIEBOJIOB U
HYKJIEMHOBBIX KHUCJIOT.
CpaBHUBATH KIIETKU PACTEHUH,
KUBOTHBIX U OaKTEpUH.
CtpyKTypHupOBaTh
9KOJIOTUYECKHE CUCTEMBI.
XapakTepru30BaTh OCHOBHBIE
MOHSITHSI KOJIOTHH: 1IeTIH
MUTaHUS, TUIIEBbIC THPAMHU/IBI,
9KOJIOTUYECKUE
(baxTopsl — abNOTUYECKHUE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE.
4 OcHOBHBIE 1 Onpenensts BKJIA OTACIbHBIX
MOJIOKEHUS OMOJOTUYECKHUX HAyK
CUHTETHYECKOI (mapBUHU3MA, T€HETHKH,




TEOPHUH IBOJIOLIUH

9KOJIOTMH) B CUHTETUYECKYIO
TEOPHIO IBOJIIOLUY:
XapakTepu30BaTh OCHOBHBIE
IIOJIOKEHUS 9TOU TEOPUHU.
Paznuuaats Gpopmbl
€CTECTBEHHOTO 0TOOPA, THIIBI
MYTAaluH, a TAKXKE MaKpo- U
MHUKPO3BOJIOLUIO.

5-6 | DnemeHTHI 2 XapakTepru3oBaTh TpH Hayaa
TEPMOIUHAMUKH H TEPMOIUHAMUKH ¥ HX
TEOPUU MPUMEHUMOCTH K )KHBBIM
OTHOCHTEIILHOCTH CHUCTEMaM.
Paznuuath noHATHSA
«IPOCTPAHCTBO» U «BPEMSD» KaK
B
CBETE KJIACCHYECKON MEXaHUKHU
HrroTona, Tak u B cBete CTO u
OTO DitHmreitna.
7 Kontponbras padota | 1 [IpoBoauTh pedexcuto
Nel «IToBTOpeHue COOCTBEHHBIX JOCTIKECHUM.
OCHOBHBIX 3aKOHOB, AHAIH3UPOBATH PE3YIIBTATHI
MIOHATUN U TEOpUH KOHTPOJIbHOM pabOThI U
Kypca 10 kmacca» BBICTPauBAaTh ITyTH JTOCTUKEHUS
KEJIaeMoro
YPOBHS yCIIEITHOCTH.
I Mukpomup. Atom. | 34 CeHTs0pb -
BemecrBa Jlexabpb
8- OCHOBHBIE CBEAECHUS | 3 [TpuBOAMTHL NOKA3aTEIHCTBA
10 | o cTtpoenuu aToma CJIO’)KHOTO CTPOCHHUSI aTOMa.

OnuceiBaTh MOAETH CTPOCHUS
aroma J[x. Tomcona, 3.
Pezepdopna u H.bopa u
aQHAIM3UPOBATH UX
COCTOSITEJIBHOCTb.
XapakTepru30BaTh BaXKHEUIIINE
3JIEMEHTapHbIE YaCTHUIIBL,
o0Opazyromue aToM (TIPOTOHBI,
HEUTPOHBI U AIIEKTPOHBI);
KOPITYCKYJSIPHO-BOJTHOBOM
JTyaju3M 3JIEKTPOHOB.
[TepeBoauTh MHGOPMAIUIO O
CTPOEHUH aTOMa, OTPAKEHHYIO C
MOMOIIBI0 CUMBOJIUKH
NEPUONYECKON CUCTEMBI B
ANEKTPOHHBIEC (DOPMYIIBI
XUMHUYECKUX

JJIEMEHTOB.

YcTanaBnuBaTh B3aUMOCBSI3b
MEXIy Maccoil aTOMHOTO sifipa
€ro 3apsoM Ha IpuMepe
U30TOIIOB.

XapakTepru3oBaTh CTPOCHUE




AIIEKTPOHHON 000JIOUYKH aTOMOB
U MX 3JICKTPOHHBIC CIIOU WU
OHEPreTUYECKUE YPOBHU.

11

[IpakTrueckas
pabota Nel
«M3yueHne
dororpadwuii TpekoB
3apSKEHHBIX
YacTULD

Wzyuats poTorpaduu Tpexos
3apsHKEHHBIX YaCTHII,
aHAM3UPOBATh UX, JAEJaTh
BBIBO/Ibl 1 HHTEPIIPETUPOBATH
uX.

12-
13

OTtkpbiTHE

. M.MenneneeBsiM
[Tepuoanueckoro
3aKOHa

XapakTepu3oBath 001ue
MPEANOCHUIKA CTAaHOBJICHHS
€CTECTBEHHOHAYYHOU TEOPHUH HA
npuMepe MePUoIUIECKOTO
3aKOHa.

PackpeiBaTh 3BOIIOLMIO
MepBOHAYAIIBHBIX U
COBPEMEHHBIX MPEACTABICHHI
€CTECTBEHHOHAYYHOU

TEOPHUH Ha MMPUMEPE TPEeX
bopMyIupOBOK
NEPUOINYECKOT0 3aKOHa.
Co3maBaTh, MOJEIH C
BBIJICJICHHEM CYITIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA U MX
IIPEJICTAaBICHUEM B
MIPOCTPAHCTBEHHO-TpapruuecKon
WJIM 3HAKOBO-CHMBOJIMYECKON
dbopwme.

[IporHo3upoBarh CBOMCTBA
XUMHUYECKUX JJIEMEHTOB U UX
COE€QUHEHNN HAa OCHOBE
NEPUOUYECKON CUCTEMBI
J.M.Menneneena.
Koncrpyuposarh
NEePUOINYECKYIO TaOIUILy
XUMUYECKUX HJIEMEHTOB C
HCIIOJIb30BAHNEM KapTOYEK.
JlaBaTh XapakTEpUCTUKY
3JIEMEHTOB MaJlbIX IEPUOOB 110
UX MOJIOKEHHIO B
NEePUOANYECKON CUCTEME
JI..MeHpeneena.

16

3HadeHue
[Tepuoanueckoro
3aKOHa 1
ITepuoanueckoit
CHCTEMBI
XUMHYECKUX
3JIEMEHTOB
J.1.MeHpaeneeBa
s popMupoBaHuUs
EHKM

Paznuuate BUIBI
KJ'IaCCI/I(bI/IKaI_II/II/IZ €CTCCTBCHHYIO
" UCKYCCTBCHHYIO.

BrimonssaTe npsaMocC
ACAYKTHBHOC JOKa3aTCIILCTBO
AT TICPUOANYICCKOI'O 3aKOHA Ha
MpUMEPEC OTKPLITHSA I'aJUINA,
CKaHIWA U TCpMaHu4.
XapaKTCpI/BOBaTB BKJIaJg
MNEPpHUOANYCCKOI0 3aKOHA U




MEPUOINYECKON CUCTEMBI
XMMHUYECKHX dieMeHTOoB [[. 1.
MeneneeBa B pa3BUTUE HAYKU
Y IOHUMAaHUE XUMHYECKON
KapTUHBI MUDA.

17

bnaropoansie raspl

OOBACHATH HHEPTHBIE CBOMCTBA
0JIarOpOIHBIX Ta30B
0COOEHHOCTSIMU.CTPOCHHUSI X
aToma.

VYcraHaBiMBaTh COOTBETCTBUE
MEXy CBOMCTBaMH
0JIarOpPOIHBIX Ta30B U UX
NPAKTHYECKUM

IPUMEHEHHEM

18

MNonnas xummyeckas
CBA3b

XapakTepru30BaTh HOHHYIO
CBS3b KaK CBS3b,
BO3HHUKAIOIIYIO ITYTEM OTAauu
WJIU TIpUeMa JIEKTPOHOB.
KiaccuduiupoBaTts HOHBI 10
pa3HBIM OCHOBAHUSIM.
YcranaBauBaTh 3aBUCHMOCTD
MEXy TUTIOM XHMHUYECKOMN
CBSI31, TUTIOM KPUCTAJLUTHYECKON
peueTKy U pU3nIecKUMHU
CBOMCTBaMH BEIICCTB.

19-
20

KoBanentnas
XUMHYECKAs CBSI3b

XapakTepru30BaTh KOBAJICHTHYIO
CBS3b KaK CBS3b, BOSHUKAIOIIAS
3a cueT oOpa3oBaHMs OOIINX
ANEKTPOHHBIX Map MyTEM
MEePEKPbIBAHUS IIEKTPOHHBIX
opOuTaneil.

Knaccuduuuponats
KOBAJICHTHBIE CBSI3U MO Pa3HBIM
OCHOBAHUSIM.

YcTaHaBIMBaTh 3aBUCUMOCTh
MEX1y TUIIOM XUMHYECKOM
CBSI3H, TUIIOM KPUCTAJNTNYECKOU
peleTku U GU3nYeCKuMu
CBOMCTBaMU BEIIECTB.

21-
22

MeTtanisl U CIJIaBEL.
Merannmnueckas
XUMHAYECKAs CBSI3b

XapakTepu30oBaTh
METAJUIMYECKYIO CBSI3b KaK
CBSI3b MEX/y aTOM-HOHAMH B
MeTaJlJIax U CIIJIaBax
MOCPEJCTBOM
0000I11eCTBIEHHBIX BAJIEHTHBIX
JJIEKTPOHOB.
KnaccudunuposaTh MeTabl
M0 Pa3HbIM OCHOBAHUSIM
OOBACHATH EUHYIO IPUPOIY
XUMHUYECKUX CBSI3EH.
Vcra"aBiauBaTh 3aBUCHMOCTD
MEX1y TUTIOM XUMUYECKOU




CBSI3U, TUIIOM KPUCTAJUINYECKON
pemeTky 1 pU3nYeCKUMH
CBOMCTBAMM BELIECCTB.

23

MonekynsipHo —
KHUHETUYeCKas
TEOpus

XapakTepru30oBaTh 3BOJIIOLMIO
CTAHOBJICHUS TaKOH
DOyHIaMEHTAIBHO U
€CTECTBEHHOHAYYHOU TEOPHH,
KaK
MOJIEKYJIIPHO-KUHETHYECKas U
€€ OCHOBHBIE [I0JIO’KEHUS.
ApPrymMeHTUpOBaTh 3Ty TEOPUIO
Ha OCHOBE M3yYECHHBIX B
OCHOBHOM IIKOJIE Ta30BBIX
3akoHOB bolnsMapuorra,
[Tapns u 'eii-JIroccaka.
PackpsiBaTh posb
MOAeTUpOBaHus (a0COJIFOTHO
yIpyrue CTOJKHOBEHUS,
UJICaJbHBIN ra3) B CTAHOBJICHUH
€CTECTBEHHO-HAyYHOU TEOPHH.
OnuceiBaTh arperaTHbie
COCTOSIHUS BEIIECTB U
B3alMHbIE TIEPEXO/IbI MEXKIY
HUMU.

[ToarBepkaaTh TEOPETUUECKHE
II0JIO’KECHUS DKCIIEPUMEHTAJIBHO.

24

ArperaTHblie
COCTOSIHUS BEIlleCTBa

XapakTepu3oBaTh TBEPAOE,
JKHJIKOE U Ta3000pa3Hoe
COCTOSIHUE BEIIECTB,

a TaK)Ke B3aUMHBIE MTEPEXO/IbI
MEX1y HUMH.

OnuceIBaTh M1a3My u
KJIacCCU(PUIIMPOBATH €€ B
3aBHCHUMOCTH OT TeMIIEpaTyphI.
YcTraHaBnuBaTh NPUUUHHO-
CJIEICTBEHHBIE CBSI3U MEX]Y
THUIIOM ILJIa3MBbI U €€
MPUMEHEHHEM.

25-
26

IIpuponusblii ra3

XapaxkTepHu30BaTh COCTaB U
OCHOBHBIE HAIIPABJICHUS
UCIIOJIL30BAaHUS U TIepepadOTKU
IPUPOTHOTO rasa.
YcraHaBnMBaTh 3aBUCUMOCTb
MeX a1y o0beMaMu

JNOOBIYM IPUPOJHOTO raza B PO
U OI0PKETOM.

HaxoauTh B3auMOCBSI3b MEXTY
U3y4yaeMbIM MaTepHajIoM U
Oynyuieit mpodeccruoHatbHON
JeSITEIbHOCTBIO.

Cobmtonath npaBuia
9KOJIOTHYECKU I'PAaMOTHOTO




NoBeeHUS U 0€3011aCHOTO
oOpaleHus ¢ MPUPOTHBIM T'a30M
B OBITY M Ha IPOU3BOJICTBE.
Ornpenenars NPUHAIICKHOCTD
BEIIECTB K Pa3IMYHBIM THIIAM
(mpeaenbHBIM WU
HEeNpeesIbHBIM) U KilaccaM
YTJIEBOJOPOIOB.

HasbiBaTh oTEIBHBIE
MPEJICTABUTEIIN aJTKAHOB U
QJIIKCHOB.

Hab6mnronate 1 onuckiBaTh
JIEMOHCTPALMOHHBIN
AKCIIEPUMEHT C TTOMOIIBIO
POJTHOTO SI3bIKA W SI3BIKA
XUMHH.

O0600mmaTh 3HaHUS U JeNaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
W3MEHEHUS CBOWCTB B
TOMOJIOTHYECKOM PSITY
MIPEJIETBHBIX YTIICBOIOPOIOB.

27 | IIpaktnyeckas [Tonyuats, coOupats u
pabota No2 pacmno3HaBaTh BOJOPO/I,
«[Tonyuenue, KHUCJIOPO/I, YIIEKHUCIIbIN ras,
cobupaHue u aMMHMaK ¥ STHUJICH.
pacro3HaBaHUE BeimonHATh ¢ cobmoaeHnem
ra3zoB» MPaBWJI TEXHUKH 0€3011aCHOCTH
XUMHYECKUN HKCIIEPUMEHT.
HabGmronats 3a mpoBeeHEM
JKCIIEPUMEHTA.
AHanM3upoBaTh Pe3yIbTATHI
JKCIIEPUMEHTA.
OneHuBarth 1
UHTEPIPETUPOBATH PE3yIbTaThl
JKCIIEPUMEHTA.
28 | XKuxkwue BemiecTsa. XapakTepu3oBaTh COCTaB U

Hedrs

OCHOBHBIC HaIIPABIICHHS
UCIIOJIb30BaHUS U NIEpepadOTKU
HedTH.

YcraHaBIMBaTh 3aBUCUMOCTh
MeX a1y 00beMaMu JOObIUN
He(tr B PO u OromkeToMm.
HaxoauTh B3auMOCBSI3b MEXKTY
U3y4aeMbIM MaTEPHAJIOM H
Oymymieit

npodeccroHanbHO M
JeSITEeIbHOCTBIO.

[IpaBuna sxoI0rMUecKu
IPaMOTHOTO MOBEACHUS U
6e301acHoOro oopaleHus ¢
HeTernpoykTaMu B OBITY U Ha
IPOM3BOJICTBE.




29-
30

TBepaoe cocrosiHue
BelecTsa. JKunkue
KpHUCTAJIJIbI

CpaBHUBATh KpUCTAILIIMYECKUE
U aMop(HBIE BEIIeCTBA.
YcraHaBiMBaTh 3aBUCUMOCTh
MEX]y CBOMCTBAMH aMOP(HBIX
BELIECTB U UX IPUMEHEHUEM.
XapakTepus3oBaTh
OTHOCUTEJIbHOCTb UCTUHBI B
XUMHU

Ha IIpUMeEpPE IBOUCTBEHHOTO
10JIO’KEHHUS BOJIOPOJA B
IIEPUOUYECKON CUCTEME,
JIEJIEHUs] XMMMUYECKOM CBS3U Ha
THUIIBI, B3AaUMOOOYCIOBICHHOCTH
(¢u3nYECKUX CBONCTB BEIIECTB U
THIIAM UX KPUCTAJUINYECKOU
PELIEeTKH.

OnuceIBaTh KUIAKUE KPUCTAILIBI,
KaK pUMep OTHOCUTEIBHOCTH
JIeJIEHNUs BELIECTB Ha TUIIbI MOUX
arperaTHOMy COCTOSIHUIO.
Knaccudunupoats xuakue
KPUCTAJLIBI.

VYcraHaBIMBaTh 3aBUCUMOCTh
MeX/1y CBOMCTBAMU KHUJIKHX
KPUCTAJIOB U UX IPUMEHEHHUSI B
TexHuKe. [IpuBOIUTh IpUMeEpbI
OTHOCHUTEJIBHOCTH UCTHH U3
OMOJIOTHH B (PU3HKH.

31

Knaccudukanus
HEOPraHWUYCCKUX
BEIIECTB U €€
OTHOCHUTEIHLHOCTD

Knaccudummpoats BemecTBa
0 UX MPOUCXO0KJICHUIO.
KnaccudummpoBaTs pocThie
BEILIECTBA M I0Ka3bIBaTh
OTHOCHUTEIILHOCTD ITOU
KJ1accu(UKaIuu.

OOBSCHATD MPUIHHBI
MHOT000pPa3us MPOCTHIX
BEIICCTB SBJICHUEM aJJIOTPOITHU
U, B CBOIO OYepe/ib, IPUUHHBI
9TOTO SIBJICHHS.
KnaccuduiupoBath ClI0XKHbIC
BEILIECTBA M I0OKA3bIBaTh
OTHOCHUTEIILHOCTD ITOM
KJ1accu(UKaIuu.

33

Knaccuduxkanus
OpPraHUYECKUX
COeIUHEHUU

CpaBHMBaTh HEOpPraHUYECKUE U
OpraHuYecKHe BellecTBa.
XapakTepu3oBaTh 0COOCHHOCTH
OpPraHUYeCKUX BEIIECTB.
®opMynupoBaTh OCHOBHBIE
HOJIOKEHUS TEOPUU
XUMHUYECKOTO CTPOCHHUSI.
OOBACHATD MPUUUHBI
MHOT000pa3usi OpraHMYeCcKUX




COCIMHECHUM.
Knaccupunuposatsb
OpraHWYECKUEe COCTUHEHHUS TI0
AIIEMEHTHOMY COCTaBY H IO

(G yHKIIMOHATBHBIM

TPYIIIIaM U JOKa3bIBaTh
OTHOCHUTEILHOCTh 3TOU
KJIaCCH(DMKAIUH.

34-
35

[Tomumepst

OrniepupoBaTh NOHITHUSIMU
XUMHH TTOJIUMEPOB.

Paznuuare peakuyuun
HOJIMMEPU3ALUH U
MOJIMKOHCHCALIUH.
XapakTepu3oBaTh
OMOIOIUMEPHI U UX POJIb.
XapakTepru3oBaTh IJIaCTMACChI,
KJIaCCU(PUIMPOBATH HX,
Ha3bIBaTh MPEJCTaBUTENEH U
00JacTH IPUMEHEHUS
m1acTMacc.

XapakTepu3oBaTh BOJIOKHA,
KJIaCCU(PHUIIMPOBATH HX,
Ha3bIBaTh MPEJCTaBUTENEH U
obnactu

MPUMEHEHHUSI BOJIOKOH.
OnuceIBaTh HEOPraHUYECKUE
HOJIMMEPBI, KIacCU(PHUIIMPOBATH
UX, Ha3bIBaTh MPEACTaBUTEICH U
0051aCTH TIPUMEHEHU .

37

CmMmecH, UX COCTaB U
CrocoObI pa3eIIeHHsI

XapakTepru3oBaTh CMECH KakK
CUCTEMY BEIIECTB.
Knaccudunuponarts ux u
OTpaxaTb COCTaB C MOMOUIBIO
HAXO0Xk/1eHUs 00BEMHOM UITH
MacCOBOMU J10JieH

KOMITIOHEHTa CMECH.
OnuceiBaTh cOCOOBI
paszienieHus: CMeCeil.
Habmtonate u onuceiBaTh
JEMOHCTPAIIHOHHBIH
XUMHYECKUN HKCIIEPUMEHT.
CobmnronaTh npaBuiia TEXHUKH
0€30MacHOCTH, TPOBOJUTH
71a00paTOPHBII SKCIIEPUMEHT,
HaOIr01aTh €ro, GUKCUPOBATh
pe3ynbTaThl HAOIIOAEHUS U
UHTEPIPETUPOBATH UX.

38-
39

HucnepcHsie
CUCTEMBI

XapakTepu30BaTh pazINyHbIe
THUIIBI JUCTIEPCHBIX CUCTEM Ha
OCHOBE OT arperaTHOro
COCTOSIHUS




JHcTiepcHOM (asbl u
JUCIIEPCUOHHOM CpEBbL.
PackpsIBaTh posib pa3IMYHbIX
TUIIOB JUCICPCHBIX CUCTCM B
YKU3HU MPUPOJIBI U 00IIECTBA.

40 | IloBTOpeHmE U 1 0O060011aTh OCHOBHBIE CBEICHUS
o0o0mieHue mo reme 110 KOHKPETHO! MpoOeMaTHKe,
«CrtpoeHue aroma u BBIJICTISITh Y XapaKTePU30BaTh
BEIIECTBAY BaXHEHIIINE IOHATHS, 3aKOHBI U

TEOPHH.

41 | KontponbHas padota | 1 [IpoBouTh peduiekcuio
Ne2 «Ctpoenue COOCTBEHHBIX JOCTH)KEHUH.
aToOMa U BEIIEeCTBa» AHaTM3MPOBATh PE3YIHTATHI

KOHTPOJIbHOM pabOThI U
BBICTPanBAaTh MyTH JIOCTHKCHUS
KEIAeMOT0 YPOBHS
YCIIEIIHOCTH.

I | Xumnueckne 13 Jexalps -
peakuuu AuBapb

42- | Xumudeckue 2 CpaBHUBATh XUMHUYECKHE U

43 peaKIuu 1 X bu3nvecKue SBICHUS.
KJ1accupuKauu Knaccudummposats peakunn

IO Pa3JTUYHBIM OCHOBAHHMSIM.
ApPryMeHTHpPOBaHO
XapaKTepU30BaTh KaX/blil TUIT U
BUJI XUMUYECKUX PEAKIIH.
HaOironate 1 onmmceIBaTh
JIEMOHCTPAIMOHHBIN
XUMHYECKUN HIKCIIEPUMEHT.

44- | CkopocCTh 2 XapakTepru3oBaTh CKOPOCTh

45 XAMHYECKON XUMUYECKON PEaKIuu U
peakuuu (bakTOphI ee 3aBUCUMOCTh

CKOPOCTH XUMHUYECKOM
PEaKIuu OT IPUPO/IbI
pearupyroimx BemecTB, X
KOHIIEHTPALIMHU, TEMIIEPATYPHI,
TUTOMIA/IA COTIPUKOCHOBEHHUS
BEIIECTB.

[IpoBouTh, HAOMOIATH U
OTIMCHIBATh XUMUYECKUI
SKCIIEPUMEHT C MTOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMHUH.

46 | O6paTuMOCTh 1 XapakTepru30BaTh COCTOSTHHS
XUMHYECKUX XUMHYECKOTO PaBHOBECUS U
peakiuit CHOCOOBI €r0 CMEIICHHUS.

[IpenckasbiBaTh HaNpaBJIEHUE
CMEILEHUSI XUMHYECKOTO
PaBHOBECHS TP U3MEHEHUU
YCIIOBUM MPOBEACHUSA
00paTUMON XUMHUYECKOI
pEaKUuu.




Ha6nronate u onuchiBaTh
JEMOHCTPALMOHHBIN
XUMHYECKUN SKCIIEPUMEHT.

47

[IpakTrueckas
pabora Ne3
«M3yueHne
XUMUYECKUX
peaxkuuin

Knaccupunuposatsb
XMMMYECKHE PEAKIIUH 110
Pa3IU4YHBIM OCHOBAHUSIM.
XapakTepu3oBath GaKTOpPHI, OT
KOTOPBIX 3aBUCUT CKOPOCTb
IPOTEKAHUS XUMHUECKUX
peakuuii, Ha KOHKPETHBIX
npuMepax.

[IpoBoauTE C coOMOIEHIEM
IPaBWJI TEXHUKHU 0€3011aCHOCTHU
XUMHYECKUN IKCIIEPUMEHT,
HaO0II04aTh 3a HUM, OLI€HUBATh
pe3yabTaThl HAOTIOIEHUH,
BBIBO/IbI, I MHTEPIPETHPOBATH
pe3yabTaThl HAOMIOIEHUN Ha
OCHOBE BBIBOJIOB.

49

OKUCIUTENBHO —
BOCCTAaHOBUTEILHBIE
peakuuu (OBP).
DIIEKTPOJIN3

XapakTepu3oBaTh
OKHUCITUTEITHHO-
BOCCTAaHOBUTCIIBHBIC PCAKIITNN
KaK TIPOIIECCHI, TPH

KOTOPBIX U3BMCHAIOTCA CTCIICHU
OKHCIICHUS aTOMOB.
XapakTepru30oBaTh NEKTPOIIN3
KaK OKHCIUTENIbHO-
BOCCTaHOBUTENbHBIN IpOLIECC
JUIS pacijiaBoB U

BOJIHBIX PAaCTBOPOB
3NEKTPOJIUTOB.

PackpriBaTh nmpakTudyeckoe
3HAYEHUE JICKTPOIIU3a.
[TpoBoauTH, HAOMIOAATH U
OTHMCHIBAaTh XUMHUYECKHI
SKCIIEPUMEHT C MTOMOIUIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMHUH.

50 -
51

XUMHYECKHE
UCTOYHUKHU TOKA

XapakTepu30BaTh XUMUIECKUE
UCTOYHUKH TOKa:
rajlbBaHUYECKUE FJICMEHTHI,
Oarapeiku, akKyMyJISITOPBI, -
Kak puoopsl, Ipeodpazyromire
XUMHYECKYIO SJHEPTHUIO B
IEKTPHUYECKYIO.

52

IIpakTuueckas
pabota Ne4 «Cbopka
raJIbBaHUYECKOTO
JJIEMEHTA U
UCIBITAHUE €TO
JNEUCTBUS»

[IpoBOAMTE B COOTBETCTBUU C
NpaBUJIAMH TEXHUKA
6e301acHOCTH (PU3NYECKHA
9KCIIEPUMEHT, HaOIIIOAaTh €ro,
(HUKCHpOBATH PE3yABTATHI
HaOJIIOZICHUH, e1aTh BHIBOJBI U
UHTEPIIPETHPOBATH PE3YIBTATHI
HAOIIOICHHI.




53

IToBTOpEHUE N
000011IeHKE TI0 TEME
«XUMHUYECKHE
peaKLum»

O06001aTh OCHOBHEIE CBEICHUS
10 MPOOIEMATHKE TEMBI,
BBIJICTISITh U XapaKTePU30BaTh
BOKHENIINE

MOHSITHSI, 3AKOHBI U TEOPUU
TEMBI.

[TpuMeHSTh UX IS peIIeHUS
KOHKPETHBIX 3aJJaHUM.

54

KontponsHas pabora
Ne3 «Xumunueckue
peaKIum»

[IpoBouTh peduiekcuio
COOCTBEHHBIX JOCTHKECHUM.
AHANMHM3UPOBATH PE3YIIBTATHI
KOHTPOJILHOH pabOTHI U
BBICTPanBAaTh MyTH JIOCTHKCHUS
JKEJTAeMOTO YPOBHS
YCIICTITHOCTH.

v

3n0poBbe

22
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55-
56

CucreMaTH4YeCcKoe
IOJIOJKEHUE
YeJI0BeKa B MUPE
JKUBOTHBIX

XapakTepu3oBaTh
TaKCOHOMETPHIO YEJIOBEKa U
apryMEHTHPOBATh OTHECCHHE
YeJIOBEKa K TOMY WK HHOMY
TaKCOHY B COOTBETCTBHU C
XapaKTEePHBIMH TPU3HAKAMH
JAHHOTO TaKCOHA.
CpaBHHUBATH YEIOBEKA U
YeJI0BEKOOOPa3HBIX 00e3bsH.
VYcranaBinuBaTh
MPUYUHHOCIEACTBEHHbIE CBSI3U
MEX1y MPSIMOX0XKIECHUEM U
0COOCHHOCTSIMU CKeJeTa
YyelloBeKa.

AprymMeHTUpOBaTh TE3UC O TOM,
YTO PYKa—3TO

OpraH H MpoJyKT TpyZa, a
YeJI0BEK HE TOJIBKO
Ouonoruueckoe, Ho U
COILIMAJILHOE CYIIECTBO.
Pasznuyars nepByro U BTOpYyIO
CUTHAJIbHBIC

CUCTEMBI.

S57-
58

I'eneTnka yenoBeka
1 MECTObI €€
HU3YyUCHUA

Onpenenars BaKHENIINE
HOHSTHSI TEHETHKHU.
XapakTepu3oBaTh F€HOM
YEJIOBEKA U IIPAKTHUUECKOE
3Ha4YeHUE ero paclIuppoOBKH.
IIpoBOAUTH CPAaBHUTEIIBLHBIN
aHaJIu3 METOJ0B U3y4EHUs
TE€HETUKH YEJI0BEKA U UX
PE3YNBTATUBHOCTH.

59 -
60

®du3nka 4enoBeka

YcranaBnuBaTh 3aBUCUMOCTD
MEXIY CTPOCHUEM,
BBINOJIHAEMON (yHKIMEH 1
buznuecKkuMu




3aKOHOMEPHOCTSIMU OPT'aHOB U
CUCTEMA OPraHOB YEJIOBEKA.
BoiensaTs CTpyKTypHBIE
€IMHUIIBI TIOYEK (HEPPOH),
JErKUX (ajpBeoIa), HEPBHOM
cUcTeMbl (HEMpPOH) U JIp.
HaspiBats mpubopsl,
IIPUMEHSIEMbIE /111 U3MEPEHUS
BOKHEHIIMX ITapaMeTPOB
(YHKIIMOHUPOBAHUS OPTaHOB U
CUCTEM OPraHOB YE€JIOBEKa.
[IpakTuecku ocymecTBiIATh
U3MEpEHUeE yJbCca, AaBJICHUE,
OCTpOTBI 3pEHHUSI, TEMIIEPATYPHI
TeJa.

62

XUMHS YyeIoBeKa

JlaBaTh Ka4eCTBEHHYIO U
KOJIMYECTBEHHYIO
XapaKTePUCTHKY XUMUIECKUX
JJIEMEHTOB U BEIIECTB,
00pa3yIomuX TEJIO YEIOBEKa.
Knaccudpunuposats ux u
pacKpbIBaTh UX POJIb B
KU3ZHEEATEIIbHOCTH OpraHu3Ma
YyeJnoBeKa. AHAIU3UPOBATh
IPUYHHBI U TIOCIIEICTBHS
U30BbITKA WJIM HEJJOCTaTKa
OTJICJIBHBIX XMMHUYECKHX
JIEMEHTOB B OPraHU3Me
YeJI0BEKa.

63

ButamMuHgl

OnpenensTb BUTAMHUHBI, KaK
OMOJIOTUYECKH AKTHBHbBIE
BEIIECTBA.

KnaccuduimpoBars BUTaMUHBI.
XapakTepu3oBarh
BOJIOPAaCTBOPUMBINA BUTaMuH C
U )KHUPOPACTBOPUMBII BUTAMUH
A, a TaKKe UX aBUTAMHUHO3BI.
CobmoiaTh npaBuia
0e30MmacHOTO

MPUMEHEHHS] BATAMUHOB.

64

T'opMoHBI

CpaBHMBATh HEPBHYIO U
T'YMOPAJIbHYIO PETYIIALNI
MIPOLIECCOB JKU3HEACATEIIbHOCTH
Opra’usma.
KnaccudunmpoBats TOpMOHBI
I10 KeJe3aM, KOTOPbIE X
MPOAYLHUPYIOT U 110
XUMHUYECKOU MPUPOJIE.
XapakTepu3oBaTh UHCYJIVH,
aJpEHAJINH U CTEPOUHBIE
TOPMOHBI, & TAKKE PE3YNIbTAT




TUNep- U TUNO(YHKINN Kene3
BHYTPEHHEU CEKPELMH.

65

JlexapcTBa

Paznnuath XuMuoTEpanUio U
dbapmakoTepanuio.
[epconunduuupoBaTsh
JOCTHKEHMS APEBHEMN, HOBOM U
HOBEHUIIIEH MEAUIIUHBI.
Knaccudumnuponartb
JICKapCTBEHHBIE CPEJICTBA.
XapakTepu30BaTh AJIKAJTOUIbL,
BaKIIMHbBI, aHTUOMOTHKH.
ApryMEeHTHpPOBATh MaryOHbIC
MIOCIICJICTBHS] HAPKOMaHUH.
CoOmronats mpaBuia
0e30macHOTO

MIPUMEHEHHUS JICKApCTBEHHBIX
CPEJICTB.

66

310poBHIi 00pa3
KHU3HN

Paznuuats pusnyeckoe,
MICUXUYECKOE, HPABCTBEHHOE
3/I0pOBbE U XapaKTepU30BaTh.
AprymMeHTupoBaTh BHIOOp
ONTUMAJILHBIX (PaKTOPOB
37I0pOBOTO 00Opa3a KU3HH.
AprymMeHTUpOBaTh MaryOHbIe
MOCJIEICTBUS TAOAKOKYPEHUSI,
QJIKOTOJIM3Ma U HAPKOMAHUH.

67

dusnka Ha CIIyx0e
3I0POBBSI YEIIOBEKA

YcTanaBnuBaTh 3aBUCUMOCTD
MEX1y PUHIUIIOM JeHCTBUS
(bu3IeCKuX MPUOOPOB ISt
AHTPOIMOMETPHUH, TUATHOCTUKHU U
Tepanuu U o0JacTIMHU
MPUMEHEHHUS B BaJICOJIOTUH U
MEIUIINHE.

[TpuMeHsITh HEKOTOpBIE
puOOPHI 17151 OTIAEIBHBIX
AHTPOIMIOMETPUUECKHUX
HU3MEpPEHUI.

Cobmo1aTh TEXHUKY
0€3011acCHOCTH pH paboTe ¢
npubopaMu, CoAepKAIIUMHU
PTYTh, pabOTaOIIUMU

M0/1 HANIPSDKEHUEM WIIH C
UCIOJIb30BAaHUEM PaA3ITUYHBIX
BUJIOB M3JIy4EHUSI.

68

CoBpeMeHHbIE
MEIUIITHCKUE
TEXHOJIOTHH

ITo3HakoMuUTHCH €
MCIUIIMHCKHUMH TCXHOJIOTHUAMUA
JUAarHOCTUKH 3a00JIeBaHUM
HNmets IMPEaACTaBJIICHUEC O
HOPMAJIbHBIX 3HAYCHUAX
(l)I/I3I/IOJ'IOl"I/I‘{eCKI/IX MmokKazarenein
OpraHn3ma 4CJIOBCKaA.

69

Wudexnmonnbie

ITo3HakoMuUTBCH €




3200JI€BAHUA U UX

WH(PEKINOHHBIMU

npoduiIakTUKa 3200JICBaHUSIMH U UX
BO30OymuTensmu. imetsb
MPE/ICTABIICHUE O MIPUHITUTIAX
paboThl UMMYHHOM CUCTEMBI.
OO6cynuTh CrIocoObI
npopUIaKTHKHA WH(EKIIHOHHBIX
3a00J1€BaHUI.

70 | Haykao BCroMHUTE IPUHIIUTIBT
MPaBUIILHOM (G YHKIIMOHUPOBAHUS
MMUTAaHUH MUIIEBAPUTEIHLHON CUCTEMBI.

[To3HakomMuThCH C
O0COOEHHOCTSIMU HayKH —
JTMETOJIOTHSI.

AHanu3upoBaTh NUILIEBbIE
00aBKU B MPOAYKTAaX MUTAHUS:
UX M0JIb3Y U BpeJl

71 | IlpakTuueckas PaccunteiBaTh CyTOUHBIN
pabora Ne 5 PaIMOH MUTaHUS
«MccnenoBanue CpaBHMBAThH JJaHHBIE PACUYETOB C
MIPOMOPLUOHAIBHOCT HOPMAaTHBaMH, aHATM3UPOBATh
1 COOCTBEHHOTO UX COOTBETCTBUE
panvoHa NMUTaHus, CocCTaBiATh ONTUMATbHBIN
MIpOBepKa COCTaB CYTOYHOTO MUIIIEBOTO
COOTBETCTBUS MacChl paloHa B COOTBETCTBUH C
TeJla BO3PaCcTHOM HOpMaTUBaMHU
HOPME». Boruncnsate maccy Tena u

OTIPEIENIATh COOTBETCTBUE
BO3PacTHON HOpPME

72 | Ilpaktuueckas AHaTu3UpOBaTh PE3YNIHTATHI
pabota Ne 6 aQHaJIM30B, CPABHUBATH C
«UHTepnperarnus JTaIOHAMU.

PE3yNIbTaTOB OOIIEro [IpenmnosiaraTh NPUYHUHBI
aHaJIM3a KPOBU U OTKJIOHEHUS OT HOPMBL.
MOYM.

73 [IpakTrueckas O1uieHUBaTh UHMBUYaIbHbBIN
pabota Ne 7 «Ouenka YPOBEHb 3/I0POBbS B YCIOBHBIX
WHIUBUIYAIbHOTO eAMHUIIAX, PUKCHUPOBATH UX U
YPOBHS 3I0POBBS». CPaBHHUBATh C STATIOHOM.

AHanMM3UpPOBATH PE3yIbTATHI
COCTOSIHUSI COOCTBEHHOTO
3I0POBbsSI U IPUUUHBI €r0
OTKJIOHEHUS OT HOPMBL.
[Ipennarate myTu AOCTUKECHUS
JKEJIAEMOT0 pPe3yJbTara.

74 | IlpakTuueckas OneHuBaTh MHAWBHTyaTbHBIN
pabota Ne 8 «Onenka OMoIOTHYECKUN BO3PACT B
OMOJIOTUYECKOTO COOTBETCTBUU C MPEATIOKEHHON
BO3pACTa» METOUKOMH.

ComnocTaBnsTh pe3yabTaThl
COOTBETCTBUS COOCTBEHHOTO
OMOJIOTHYECKOTO BO3PaCTa C




KaJICHIQPHBIM BO3PACcTOM.
PaccuntriBath HUHJACKC CTapCHUA
Y aHAJIM3UPOBATH €r0 3HAYCHUE.
Omnpenensats pakTopsl oOpasza
KU3HHU, BIIMAIOIIIHUC HA
OMOJIOTHYECKUI BO3PACT.

75

[ToBTOpEHUE N
000011IeHKE IO TEME
«YemmoBek u ero
30POBbE

0O060011aTh OCHOBHBIE CBEICHUS
10 MPOOJIEMATHKE TEMBI,
BBIJICJISITh M XapaKTEPU30BATh
BOKHEHIINE

MOHSITHUS, 3aKOHBI U TEOPUHU
TEMBI.

[TpuMeHsITh X IS penieHus
KOHKPETHBIX 33JJaHUM.

76

KonTtponsHas pabora
Ne4 «YUenosek u ero
3JI0POBBE»

[TpoBoauTh pedexcuto
COOCTBEHHBIX JOCTHKECHUM.
AHaNMHM3UPOBATh PE3YIIBTATHI
KOHTPOJIbHOM paboOThI U
BBICTPanBATh IyTH JIOCTHKCHUS
JKEJITAeMOT0 YPOBHS
YCIICTITHOCTH.

CoBpemeHHOe
€CTeCTBO3HAHNE HA
cyx0e yejoBeKa

22

Maprt - Maii

77-
78

DJIeMEHTapHBbI JI1
3JIeMEHTapHbIE
YaCTHULIbI

Onpenensars NpeaMeT U3yueHus
(GU3MKHU BHICOKUX SHEPTUH.
Knaccudunmposatsb
byHIaMEHTAIBHBIC
3JIEMEHTapHbIE YACTUIBI U UX
B3aUMOJCUCTBHUA.
VYcraHaBIMBaTh aHAJIOTHIO
MEX/1y YaCTHIIAMH U
AHTUYaCTUI[AMHU.
[Iporno3upoBarh gajibHEUIINE
NyTH HUCCIICJOBAHMSI MAaTEPHH.

79

bospmoit
aJpOHHBINKOJIIAKIEp

OnuceiBaTh YCTPOUCTBO U
OPUHLIUI PabOTHI
00JBIIOr0aPOHHOTOKOJIIANIED
a. AprymMeHTHpoBaTh
0€30MacHOCTh €ro pabOThI JIs
OKPY>KaIoIllero MHpa.
KonkperusupoBath HayyHbIE
3a/1a4M, KOTOPbIE PEIIAOTCs C
MOMOIUIBIO OOJIBIIOTOAAPOHHOTO
KOJITan1epa.

80 -
81

DHepreTuka u
sHEeprocoepekeHme

OnuceIBaTh MPUHIUI PaOOTHI
JJIEKTPOTEHEpaToOpa Ha OCHOBE
HOHATHUH 00 IEKTPUUECKOM
TOKE Y 2JIEKTPOMarHUTHON
UHYKIHH.

Knaccupunuposats
JJIEKTPOCTAHIIMH B 3aBUCUMOCTHU




OT UCTOYHHUKA SHEPTUH.
[lepconunduurpoBaTh HCTOPHIO
CTAaHOBJICHUS ATOMHOMU
DHEPrETUKHU.

XapakTepu30BaTh NPUHIMII
pabotsr ADC.
AprymMeHTupoBaTh
HE00X0IMMOCTb
UCII0JIb30BAHUS U Pa3BUTHS
ATOMHOM 3HEPreTUKH.

82

[IpakTnueckas
pabota Ne9
«3yueHue sBICHUS
3IEKTPOMArHUTHOMN

VHYKLAW»

Cobupath IIEKTPUUECKYIO
LEIb.

HccnenoBats siBiieHNE
3JIEKTPOMArHUTHOM MHIYKIIMH.
[TomyyaTh MHIYKIIMOHHBIN TOK.
Jlenathb BBIBOJIBI HA OCHOBE
JKCIIEPUMEHTA.

84

[IpomoBobCTBEHHAS
npoOiema U myTu
€ro pereHus

AHanu3upoBath reorpaduro
rojona.

XapakTepru30BaTh COBPEMEHHbIE
HaITpaBJICHUA PCIICHUA
MPOJOBOJILCTBEHHOM
pOOJIEMBI.

85-
86

OCHOBBI
OMOTEXHOJIOTHH

XapakTepu3oBaTh TAKHE
HaIpaBJIeHUs] HAYYHO-
TEXHUYECKOTO Mporpecca, Kak:
OMOTEXHOJIOTHS,

TeHHasl, KIIETOYHas U
OuoornYecKast UHKEHEPHH.
ApryMeHTUpPOBaTh CBOIO TOUKY
3peHUs Ha UCIIOJIb30BAHHE
TPaHCTEHHOM MPOIYKIIUU B
MUTaHUH, IPUMEHEHHE
CTBOJIOBBIX KJIETOK B
MEIUIIMHE.

87-
88

HanoTexHonoruu u
UX IIPUMCHCHHC

OnpenensaTh HaHOTEXHOJIOTHIO,
KaK MHTEIPUPOBAHHOE
HaIpaBJICHUE B COBPEMEHHOM
HayKe ¥ POU3BO/ICTBE.
CpaBHMBATH J1Ba IOXO0/a,
UCIIOJIb3YEMBIX B
HAHOTEXHOJIOTHIX.
XapakTepru30oBaTh OT/ICIbHBIC
METOIbI HAHOTEXHOJIOTHH.
Br16upats Temy anst cooOIeHus
B COOTBETCTBHHU CO CBOMMH
MPEMOYTEHUSIMH,
UCIIOJIb30BaTh PA3INYHbIC
UCTOYHUKU UHPOPMAITUU TS ee
PacKpBITHUS, TOTOBHUTH
BBICTYIUICHHE U TIPE3CHTAIINH.




89-
90

Yyenunueckas
KOH(EepeHIHS:
«I"opu30HTEI
MIPUMEHEHHUS
HAHOTEXHOJIOT Ul

CoBepI11eHCTBOBATH JINYHYIO
UH(POPMALMOHHO-
KOMMYHHKATHBHYIO
KOMIIETEHTHOCTb B IIPOIIecCce
BBICTYIUICHUS, IUCKYCCUU TIO
UTOTaM

ATOTO BBICTYILJICHHUS.
OOBEKTUBHO OIIEHUBATH CBOIO
NeSITeTBbHOCTH B IIpOIECcce
pedekcum.

91-
92

dusuka u ObIT

XapakTepu3oBaTh
€CTECTBCHHOHAYYHBIC 3aKOHBI
3aKOHOMEPHOCTH, TTOJIOKCHHBIE
B OCHOBY JICHCTBUS PA3IMIHBIX
OBITOBBIX JICKTPHUECKUX
prOOPOB U MPUHITUTIBI UX
paboTHL.

IIporao3upoBaTh OCHOBHBIE
HaIPABJICHUS Pa3BUTHS
JIOMAITHEH poOOTOTEXHUKH,
TEJICBUJICHUS, CTyTHUKOBOH U
COTOBOM CBSI3H.
AprymMeHTHupoBaTh
HE00XOINUMOCTh HCIIOJIE30BaAHUS
B OBITY HEprocOeperaronmux
OBITOBBIX MPUOOPOB.
Co0mronaTh MephI
0€30MacCHOCTH TMpH
HCIIOJIb30BAHUU OBITOBBIX
AIICKTPUYECKUX PHOOPOB.

94

XuMus ¥ OBIT

XapakTepu3oBaTh
€CTECTBEHHOHAYYHBIE 3aKOHBI U
3aKOHOMEPHOCTH, MOJI0KEHHBIE
B OCHOBY JICHCTBUS Pa3JIMYHBIX
MOIOIINX U YUCTSIIUX CPEJICTB,
WHCEKTHUIIMI0B, XMMHUYECKHX
CpE/ICTB

THMTYEHBI 1 KOCMETHKH.
AHaJIM3UPOBATh ATUKETKU
Pa3JIMYHBIX MUILIEBBIX
MIPOJIYKTOB Ha MPEAMET UX
0€30I1aCHOTO U

JIO3UPOBAHHOTO MCIOJIb30BAHUSI.
AprymMeHTupoBaTh CBOI BBHIOOD
MIPU UCIOJIb30BAaHUU TOW WUITU
VHOW XMMHUYECKOU MPOAYKIIMU B
OBITY.

95

Cunepreruka

XapakTepu3oBaTh CUHEPIETUKY
Y CaMOOPraHU3aLUIO CI0XKHOU
CUCTEMBI.

PackpbIBaTh 3HaUCHHE
CUHEPreTHKHU AJIs IO3HAHMS




MaTepHaIbHOTO MUpa U
COLIMAIBHOTO Pa3BUTHS
oO1ecTsa.

CtpyKTypHupoBaTh
MaTepHalIbHbIM MUP U
COOTHOCHTD €r0 YPOBHH C
COOTBETCTBYIOLIUMH pa3aeiaaMu
bu3uKw.

XapakTepus3oBath (GOPMBI
JBYDKCHUSI MaTepUU Ha
KOHKPETHBIX MPHMEpax

96- | EcrecTBo3HaHME U XapakTepru30BaTh MPABUIIO

97 | uckyccrtBo 30JI0TOTO CEUSHHS U
MIOCTIeIOBATEIBHOCTD
®uboHAYYHN U OMTUCHIBATH UX
IIPOSIBJICHUS B )KUBOW TIPUPOJIE.
YcranaBnvBaTh B3aUMOCBS3b
OMOHUKH U apXUTEKTYPBHI.
OueHuBaTh  B3aMMOCBS3b
€CTECTBCHHBIX HAyK U
HCKYCCTBA M €€ POJIb JIJISl KX
pPa3BHTHSL.

98 | [IpakTuyeckas BoinonHATh «305710TOE CeueHue»
pabota Nel0 OTpE3Ka, YEPTUTH «30JI0TOI»
«M3ydenue 30710TOTO TPEYTOJIbHUK U TPSMOYTOJIbHUIK.
CeueHus Ha AHaNM3UpOBaTh MPOU3BEICHUS
Pa3IMYHbIX HCKYCCTBa Ha MPeIMET
00BeKTax» COOTBETCTBUS «30JI0TOMY

CEUEHHIO» U MPAaBUITY TPETEH.
BricTpanBath KOMIIO3UIUIO
dboTorpaduu UM pUCYHKA C
YUETOM MpaBUiia TPETEH.

VI Bruaana Maii
COBpeMEeHHbBIX
y4eHbIX B
dopmupoBanue
EHKM

99- | Bknaa poccuiickux CoBepIIeHCTBOBATH JINYHYIO

100 | y4eHbIX B nHpOpMaIMOHHO-
(dhopmupoBanue KOMMYHHUKATHBHYIO
EHKM KOMIIETEHTHOCTh B IIpoIecce

101 | CoBpemeHHBIE BBICTYILJICHUS, TUCKYCCUU 10

- OTKPBITHS UTOTaM 3TOTO BBICTYIUICHHUS.

102 | poccuiickuX y4eHBIX OOBEKTUBHO OLIEHUBATH CBOIO

JeATENbHOCTD B ITpoLecce
pedaexcun.




