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[Iporpamma 1o €CTECTBO3HAHUIO

IlosicHuTeIbHAS 3aNMUCKA

Pabouas nporpamma no ecrectBo3Hanuto st 10-11-ro kmacca cocrabiieHa

HA OCHOBE OCHOBHOM 00pa3oBaTelbHOM MPOTPaMMbl  CPEAHEro  OOIIEero
ob6pazoanus MOY UPMO «COII n. Mosnoa&xHsiiiy, TpeOOBaHUM K pe3ybTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelIbHOM  MpPOrpaMMbl  CPEIHEro  OOIIEro
oOpazoBanus, mnpeactaBieHHbix Bo PI'OC COO, mnporpammbl (GopMuUpOBaHUS
YHUBEPCAIBHBIX YUEOHBIX NEUCTBHM U C MUCTOIB30BAHHEM aBTOPCKOW MPOTPaMMBbl
st 10-11 ximaccop O. C. TIabpmensna «EctectBo3nanue» (I'abpmensa O.C.
PaGoune mporpammer. EctectBo3nanme. 10-11 kimaccel: y4eOHO-METOIUYECKOE
nocobue / O. C. I'abpuensH, C. A. Cnaakos. — 2-¢ u3a., crepeotun. — M.: Jlpoda,
2014.-110, [2] c.)

MecTo npeamera B y4eOHOM ILIaHe: 00s13aTENbHAS YaCTh.

IIpeameTHast 00/1aCTh: €ECTECTBEHHBIE HAYKHU.
KoJsin4yecTBO Y4eOHBIX 4aCOB, HA KOTOPbIC pacCUMTaHa MporpaMmma.

Kinacc 10 xnacc 11 xnacc
KonnuecTBo yueOHBIX HElleb 34 34
KoanuecTBO YacoB B HENENIO, Y/HE 3 3
KomuuecTBO 9acosB B roj, 4 102 102

HeasiMmu M3y4eHNss THTETPUPOBAHHOTO Kypca «ECTECTBO3HAHME» B CTapLIEn
IIKOJIE SBJISIFOTCS:
* CO37JaHUE OCHOB LIEJIOCTHOM HAy4YHOW KapTUHBI MUDA;
* (popMHUpOBaHME TOHUMAHUSI B3aUMOCBS3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX
HayK; BJIMSHUS €CTECTBEHHBIX HAYK Ha OKPYXKAIOLIYIO Cpely, SKOHOMHUYECKYIO,
TEXHOJIOTUYECKYI0, COMATIBHYIO U 3TUUECKYIO CPEepbl ACSTEIBHOCTH YEJIOBEKa;
* CO3JaHUE YCIOBUM 1 PAa3BUTUS HABBIKOB Y4YeOHOH, IIPOEKTHO —
UCCIIEZIOBATEIbCKOM, TBOPYECKON JEATENBHOCTH, MOTHUBALMU OOyYaroIIMUXCS K
CaMOpa3BUTHIO;
dbopMupoBaHHEe  yMEHMH  aHaJIU3UpOBaTh,  OLIGHHWBATh, MPOBEPSATh  Ha
JIOCTOBEPHOCTH M 00001IaTh HAYYHYI0 HH()OPMAITHIO;
* TIOJIy4YEHUE HABBIKOB Oe30macHOM paboThl BO BpeMs MPOEKTHO —
HCCJIEI0BATENBCKON U 3KCHEPUMEHTAIBHON JAESITENIBHOCTH, MPU HUCIOJIb30BAaHUHU
71a00paTOPHOTO 000PYIOBAHUS.
3agayamm npeaMeTHOro Kypca « EcTecTBO3HaHUE) SBIISIFOTCS:
- OCBOCHME 3HAHMM O COBPEMEHHON €CTECTBEHHOHAYYHOM KAPTHHE MHUpa H
METO/IaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoyiee BaXKHBIMH HICSIMH U
JOCTHXKEHUSMH €CTECTBO3HAHUS, OKA3aBIIMMU OINPEEISIONIee BIUSHUE HA HAIIH
IIPEICTABIICHUS O IIPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTHUIL;
- OBJIAJICHUE YMEHUSMH MPUMEHATHh IOJyY€HHbIE 3HAHUA M1 OOBSICHEHMS
OKPYXAaUMX  SBJICHUM, VCIOJIb30BaHUSA 51 KPUTHYECKOUN OLICHKH
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€CTECTBEHHOHAY4YHO! MH(pOpMaLUH, 51 OCO3HAHHOTO ONPEEICHUS] COOCTBEHHOM
MO3ULIMHU IO OTHOIIEHHIO K 00CYX)AaeMbIM B O0IIECTBE MPOOIeMaM HAYKH;

- TNPUMEHEHHE €CTECTBEHHOHAyYHBIX 3HAHMM B TOBCEAHEBHOM JKHM3HU IS
oOecrieyeHusi O€30MACHOCTU >KU3HEAECATENbHOCTH, OXpPaHbl 30POBbS, 3aAIUTHI
OKpY>KaroLIEn CPEebl.

Beenenue mnpeamera «EcTecTBO3HaHME» B CTApLIEH IIKOJE BBI3BAHO
CJIEIyIOIUMU IPUYUHAMM:

1. Ha BBIX0/1€ U3 IIKOJIBI B CO3HAHUU Y OOJIBIIMHCTBA BBIITYCKHUKOB (DOPMHUPYIOTCS
YacTHbIE Hay4HbIe KapTUHBI MUpa: XUMUYecKas, (pusndeckas, OMogoruueckasi, HO
OTCYTCTBYET €JMHasi €CTECTBEHHO-Hay4yHas KapTHUHA, KOTOPYK U IpU3BaHa
dbopMupoBaTh Takas JUCHUILINHA, KAK €CTECTBO3HAHUE.

2. Hapymaercs nOpeeMCTBEHHOCTh MEXKIYy CpEOHEW M BhICHIEH IIKOJOW. B
I'YMAaHHTApPHBIX By3ax 00s3aTeIbHBIM SIBIIAETCS M3yueHUEe Kypca «EctecTBeHHO-
Hay4yHas KapTHMHa MHpa», CHHOHUMOM KOTOporo sBisroTcs «KoHuenmuu
COBPEMEHHOI'O €CTECTBO3HAHUSY.

3. BBeneHue ecTEeCTBO3HAHMS T[O3BOJIAET pealU30BaTh TAKOM MEXaHU3M
I'YMaHUTApU3AlMN €CTECTBEHHO-HAYYHOTO O00pa3oBaHuUs, KaK MHTErpalus, 4to, B
CBOIO  OdYepelb, IMO3BOJISIET T'yMaHU3UpoBaTb 3TO  oOpa3oBaHMe IS
CTapLIEKIACCHUKOB, BblOpaBmMX A1 o0ydeHus B 10-11 kmaccax rymMaHuUTapHBIH,
YHUBEPCATbHBINA WU COLIMATTbHO-2KOHOMHUYECKHUHN MPODUIIh.

B ocHOBy mpenMera monoxeHa uaesk aHTPOIIOLEHTPU3MA, T. €. IIOCTPOCHUE
IIPEMETA B JIOTUKE U CTPYKTYpE BOCIPHUATHS YYEHHKOM €CTECTBEHHOIO MHpa B
CHUHTE3€ (PU3NYECKUX, XUMUUYECKUX U OMOJIOTHUYECKUX MPEICTABICHUM.

bonemoe BHuMmanue (Oomee 25% ydeOHOTO BpEMEHH) YACIACTCS
AKCIIEPUMEHTY, J1a00OpaTopHbiM U mpakThuyeckuMm padotam. ®PI'OC B kaudecTBe
0053aTEeIBHOTO 3JIEMEHTA MPU OOYYEHUH B CTApIIMX KjaccaxX IMpeaycMaTpUBaeT
BBIIIOJIHEHUE  KaXIbIM  YYEHUKOM  HWHIAUBUIYaJIbHOrO  mpoekra.  be3s
MCCJIEeI0BATENbCKUX YMEHUN M HaBBIKOB CO3/IaTh MPOEKT OyAeT ciokHO. UTOOBI
COBEPILIEHCTBOBATh 3TH YMEHUSI U HABBIKU, B KAKJIOM y4eOHUKE MPEAyCMOTpEeHa
rmaBa «[Ipaktuueckue paboTe». PaboThl, nNpenIOKEHHBIE B HEH, MOIYT
[IOCITY>KMTh OCHOBOM JJIs1 BBIIIOJIHEHHSI HHIMBUIYaJIbHOTO MPOEKTA.

Ilnanupyemslie pe3y/ibTaThl

JTuunocmuvimu pezynomamamu 00y4eHus eCmecmeo3HAHUIO AGTIAIOMCA!
8 YEHHOCMHO-OPUEHMAYUOHHOU c@epe — BOCIHUTAHHE YYyBCTBA TOPAOCTH 3a
POCCHICKHE ECTECTBEHHBIE HAYKHU;
8 mpyoogoli cgepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOPY JaibHEHIIEH
oOpa3oBareabHOMN 1 MPodeCcCHOHATBHONU TPACKTOPHH;
B NO3HABAMENbHOU (KOCHUMUGHOU, UHMENIEeKMYalvhol) cgepe — yMEHHE
YIIPABIATH CBOEH NTO3HABATEIBHOM JAEATEIBHOCTHIO.

Memanpeomemuvimu  pe3yriomamamu  OCE0€HU — NPOSPAMMbL  NO
ecmecmeo3HaAHUI0 ABAAIOMCA:
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— OBJIQICHHUE YMEHHUSIMU M HaBbIKAMH PA3JIMYHBIX BUJOB I103HABATEIbHON
NESATENbHOCTH, NPUMEHEHUS] OCHOBHBIX METOJOB IIO3HAHHUS  (CHUCTEMHO-
MH()OPMAIIMOHHBIA aHAJIW3, MOJAEIMPOBAHUE) JUISI M3YUYEHUS Pa3JIMYHBIX CTOPOH
OKPY’KaIOILIEr0 €CTECTBEHHOI'O0 MUPA;
— OBJIQ/ICHHME OCHOBHBIMHM MHTEJUIEKTYaJbHBIMHU ONEpALMSAMU: (POPMYITHPOBAHUE
TUNO0TE3, aHAJIM3 U CUHTE3, CPAaBHEHHE, 0000IIeHNE, CUCTeMAaTH3alusl, BbISIBJICHUE
IPUYUHHO-CIIEICTBEHHBIX CBS3€H, TOMCK aHAJIOTOB;
— (dopMUpOBaHME YMEHUH TIEHEpUpOBaTb HUJEH U OIpPENesITh CPEICTBa,
HEOOXOUMbIE AJIsl UX pealln3alllu;
— (opmupoBaHre yMEHUH OIpenessaTh LEeTU U 33Ja4d AEATEIbHOCTH, a TaKXKe
BBIOMpATh CPEACTBA pEANU3ALMM 3TUX LEJNe M MNPUMEHATh Ha IPAKTHUKE;
dbopMupOBaHHE YMEHHH HCIONb30BATh PA3IUYHbIC MCTOYHUKU JUIS TOTYYCHHS
€CTECTBEHHO-HAYYHOU MH(POpPMALIUH U TIOHUMAHUS
3aBUCUMOCTH OT COJEpKaHUs U (HOPMBbI IPEACTABICHHON MH(POPMALMK U LEIeH
azpecara.
IlIpeomemnuvimu pezyromamamu U3yueHus eCmecmeo3HaHusL:
Buvinycknux nayuumcs:

- IEMOHCTPHUPOBATH HA ITPUMEPAX POJIb ECTECTBO3HAHUS B PA3BUTHH YEJIOBEUECKOMN
UMBWIN3ALNY;

- BBLIEIATHh NEPCOHAIBHBIM BKJIAJ BEJIMKUX YUYEHBIX B COBPEMEHHOE COCTOSIHHE
€CTECTBEHHBIX HAYK;

- TPaMOTHO MPHUMEHATh E€CTECTBEHHO-HAYYHYI0 TEPMUHOJIOTHIO MPHU OINHCAHHUH
SIBJIEHUUM OKPYKAIOIIErO0 MUPA;
- 000CHOBaHHO IPHUMEHATH NMPUOOPHI A1 U3MEPEHUS U HAOJIOICHHUSI, UCTIOJIb3Y S
ONMKMCAHUE WM MPEAJIOKEHHBIM AJIrOPUTM HKCIEPUMEHTA C LEIbI0 MOJYyYEHHUS
3HaHHUI 00 OOBEKTE U3YUEHUS;
- BBIIBJISATH XapakTep SBJICHUN B OKpYXKaloOIIed cpene, MOHUMATh CMBICI
Ha0JII0AaeMbIX IPOLIECCOB, OCHOBBIBASCHh HA €CTECTBEHHO-HAYYHOM 3HAHUM;

- HUCTOJb30BaTh JIJISl ONMMCAHMS XapakTepa MPOTEKaHUsl MPOILECCOB (PU3NYECKUE
BEJIMYUHBI U IEMOHCTPUPOBATh B3aUMOCBSI3b MEXAY HUMU;
- OCYUIECTBIISITH MOJACIIUPOBAHUE MTPOTEKAHUSI HAOIIOJAEMBIX MPOIECCOB C YYETOM
I'PaHULl IPUMEHUMOCTH UCIOJIb3YEMBIX MOJENIEH;
- KPUTUYECKU OIICHHBaTh, HMHTEPHPETUPOBATh U 00CYyXkJaTh HH(POpPMALHNIO,
conepskarytocs B coodmienusix CMU, pecypcax UHTepHeTa, HAyYHO-TIOMYJISIPHBIX
CTaThsIX C TOUYKHU 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH; JI€JaTh BBIBOJbI HA
OCHOBE JIMTEPATYPHBIX JAHHBIX;
- TMPUHAMATH APTYMEHTHPOBAHHBIE pEIIEHUS B OTHOIIEHHH I[PUMEHEHHUS
Pa3HOOOpa3HBIX TEXHOJIOTUH B MPOGECCUOHAIBHOU JIESITEIbHOCTH U B OBITY;
- U3BJIEKaThb W3 ONHCAHUS MAIIWH, NPUOOPOB MU TEXHUYECKHX YCTPOUCTB
HEO0OXOAMMbIE XapaKTEPUCTUKU AJI1 KOPPEKTHOTO UX UCIOIb30BAHMUS;
- OOBSICHATH IPUHIIUIIBL, TOJIOKEHHBIE B OCHOBY pabOThl TPHUOOPOB;
- OpraHHU30BBIBATH CBOK JACSATEIBHOCTh C YYETOM NPUHUMUIIOB YCTOWYMBOTO
Pa3BUTHS CUCTEMBI «IIPUPO1a—O00IIECTBO—UETIOBEK» (OCHOBBIBASCh HA 3HAHUAX O
nporeccax IepeHoca M TpaHC(hOpMalMu BEUIECTB M JHEPIUH B 3KOCUCTEME,
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pa3BUTHM U (PYHKIHMOHUPOBAHUU OHOC(hEpBI; O CTPYKType MOMYJALHMH U BUJA,
aJlanTalusIX OpraHu3MoB K cpejie OOMTaHusl, CBOMCTBAX IKOJIOTMYECKUX (PaKTOPOB;
PYKOBOJICTBYACH NPUHLHUIAMH peCypcocOepekeHrus U 0e30MacHOr0 MPUMEHEHUs
MaTepUaioB U TEXHOJOTUI; COXpaHsisa OUOJI0oruueckoe pazHoodpasue);

- 00OCHOBBIBaTh MPAKTUYECKOE HCIIOJIb30BAHUE BEIIECTB M HUX pEakluil B
IPOMBILUIEHHOCTH U B OBITY; OOBSACHATBH POJIb ONPEAEICHHBIX KJIACCOB BEILLECTB B
3arpsi3HEHUH OKPY’KaIOLIEeH cpebl;

- JIeICTBOBAaTh B paMKax MpaBWJI TEXHUKH O€30IaCHOCTH M B COOTBETCTBUU C
MHCTPYKUMUSAMU IO MPUMEHEHUIO JIEKapCTB, CPEACTB OBITOBOM XMMMH, OBITOBBIX
AIIEKTPUYECKUX TMPUOOPOB, CIOXKHBIX MEXAHU3MOB, IIOHUMAasi E€CTECTBEHHO-
Hay4YHbIE OCHOBBI CO3/IaHUS TIPEITUCAHMIA;

- (dbopmHpOBaTH COOCTBEHHYIO CTPATETHUIO 310pOBbECOEpEraronIero
(paBHOBECHOI'0) MUTAaHUA C YYETOM OHOJIOTMYECKOW LIeneco00pa3HOCTH, POJIH
BEIIECTB B MUTAHUU U KU3HEEATEIIbHOCTH KUBBIX OPTaHU3MOB;

- 00BSACHATH MEXAaHMU3M BIIMSHUS HA JKUBBIE OPTaHU3MBI DJIEKTPOMATHUTHBIX BOJH
U PAJAMOAKTUBHOTO HW3JIy4YEHHUs, a TakKe JEWCTBUS aJKOrojis, HUKOTHHA,
HapKOTHYECKUX, MyTareHHbIX, TEPATOT€HHBIX BEIIECTB Ha 370POBbE OpraHu3Ma H
3apOJIBIILIEBOE PA3BUTHUE;

- BbIOMpaTh CTPAaTEruio IMOBEACHHUS B OBITOBBIX M YpPE3BBIYAMHBIX CUTYaLUsX,
OCHOBBIBasICb Ha IOHMMAHUM BIUSHUS HAa OpPraHU3M 4YeJlOoBeKa (PU3MUYECKUX,
XUMHUYECKUX U OMOJIOTHYECKUX (PaKTOPOB;

- OCO3HAHHO JEHCTBOBATh B CUTyallMd BbIOOpa MPOJYKTa WIN YCIyTH, TPUMEHSI
€CTECTBEHHO-HAYYHbIE KOMIIETCHIINH.

Boinycknux noayuum 603mMoHCHOCMb HAYUUMbCA

- BBINOJIHATH CaMOCTOSATENbHBIE AKCIEPHUMEHTHI, PACKPBIBAIOIINE TMOHUMAaHHE
OCHOBHBIX E€CTECTBCHHO-HAYYHBIX TIOHATHH U 3aKOHOB, COONIO/as TpaBuIiIa
Oe3omacHO palOTh; NPEJCTABIATh MOJYYEHHBIE pPE3yabTaTbl B TaOJIMYHOM,
rpaduYecKoil WM TEKCTOBOW (opMe; JeNaTh BBIBOABI HA OCHOBE MOITYYCHHBIX H
JUTEPATypPHBIX TAaHHBIX;

- OCYWIECTBIISITh CaMOCTOATENbHBIM Y4YeOHBIH TPOEKT WM HCCIEIOBaHHE B
00J1acTH €CTeCTBO3HAHUS, BKIIOYAIOIINN ONpeesIeHUEe TEMbI, IOCTAHOBKY LIEJIU U
3a]a4, BBIJBM)KCHHME THUIOTE3bl W IyTeH €€ 3KCIEepUMEHTAIbHON NpPOBEPKH,
NPOBEJCHUE HKCIEPUMEHTAa, AaHAIM3 €ro Pe3yslbTaTOB C YYETOM IOTPEIIHOCTH
u3MepeHusi, (GOpMyJIMpPOBAHHWE  BBIBOAOB M  NPEJCTABICHHWE  TOTOBOTO
UH(GOPMAIIMOHHOTO IPOAYKTA;

- o0CyXJaThb CyIIECTBYIOIIME JIOKAJbHBIE M PETUOHAIBHBIE IPOOIEMBI
(9KOJIOTHYECKHE, YHEPTETHUECKIE, CHIPHEBBIC U T.11.);

- 000CHOBBIBATh B JIMCKYCCHH BO3MOJKHBIC MYTH HX PEIICHUS, OCHOBBIBASICh HA
€CTECTBEHHO-HAYYHBIX 3HAHUSX;

- HAaXOJIUTh B3aMMOCBS3M MEXIy CTPYKTYpol H (QYHKIHMEH, NPUUYAHON W
cleAcTBUeM, Teopued W (akramMmu mTpu aHanM3e NPOOJIEMHBIX CHUTyallMd |
00OCHOBAHMHU NMPUHUMAEMBIX PEIICHUI Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHUN;
MOKa3bIBaTh B3aUMOCBSI3b MEX/1y 00JIaCTMU €CTECTBEHHbBIX HayK.
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Coaepxanue nporpamMmsl
10 knacc
Tema 1. Beenenue (4 4)

BBenenne B ectectBo3HaHue. [lpupona-cpena oOuMTaHUS M MCTOYHHUK >KU3HU
YeJnoBeKa. B3auMOOTHOLIIEHHS YellOoBEKa U MPUPOJb], UX nuanekTuka. [Ipupona —
HCTOYHUK TBOPYECKOTO BJIOXHOBEHHUSI JIEATEIIEH UCKYCCTBA.
EcrtecTBO3HaHne — €IMHCTBO HayK O mnpupoje. Marepus u  ¢GopMmbl ee
CyliecTBoBaHMs. JnanexkTuka ectecTBo3HaHHsA. OCHOBHBIEC 3Tallbl €r0 Pa3BUTHSL.
IIoHATHE O €CTECTBO3HAHMM, KAK CUCTEME HAYUYHBIX 3HAHUU O IIPUPOJIE.

Jlemoncmpayuu. BuneodpparMeHTsl (TOJISI  CEITbCKOXO3SHWCTBEHHBIX —YTOIUM,
Kapbepbl Uig JOOBIYM YIJIL U PYJbl, METAJUIypru4eckhue KOMOWHATHI, ra3o- |
Hedrenporoabl, ¢otunuu, ['9C, TOIL u ADC, mocneacTBUS 3eMIICTPSICEHUN U
IlyHaMH, HMCYE3HYBIIME BHUAbBl PACTEHUN M >KUBOTHBIX); PENPOAYKLHH KapTHH
BEJIMKHMX XYJI0KHUKOB C Neii3akaMu U ApyruMH oObekTamu npupoasl (Lumkuna,
JleButana, AiiBa3oBckoro, Hona wu 7ap.); My3bIKalbHbIE  (parMeHTsl,
MOCBSILIEHHBIE siBIeHUSAM Tpupoabl (Halikosckuit, Cen-Canc, betxoseH u ap.).
[TopTpeTsl  yuYeHBIX-€CTECTBOMCIBITaTENEH, BHACOQpPArMEHThl 10  HCTOPUU
BO3HUKHOBEHUS U pa3BUTUA (PU3UKHU, XUMUU U OUOJIOTUN

Tema 2.EcTecTBO3HAHHME U METOABI MO3HAHUA MuUPa (16 1)

B3aumoceazv mercoy HayKoil u mexnoaocuamu
Hcmopus uzyuenus npupoowl. Ilpocpecc 6 ecmecmgenHblx HAYKAX U €20 6KIAO 8
pazeumue yusurusayuu. Memoobl HaAYYHO20 NO3HAHUA U UX COCMABIAIOWUE:
HaONI00eHue, usMepenue, IKCNepumMenm, MOOeIuposanue, 2unomesd, 6bl8oo,
nocmpoenue meopuu. POpMbI MO3HAHWS: HAyYHOE M HEHay4dHoe. J[Ba ypoBH:A
HAy4HOI'O MO3HAHUS: SMIIMPUYECKUNA (4yBCTBEHHBIN, ONBITHBINA) W TEOPETHYECKUI
(paunoHanbHbI). MoaenMpoBaHUuE Ha TEOPETHUYECKOM YPOBHE MO3HAHMS U THUIIbI
Mozened  (uWaeanbHas, aHaJOrus, MareMmaruyeckas). Poiab  MBICIEHHOTO
DKCHEPUMEHTA U MAaTEMaTUYECKOI0 MOJIECIMPOBAHUS B CTAHOBJIEHUU U Pa3BUTHU
€CTECTBEHHBIX HayK. PyHOamenmaibHble NOHAMUSL eCMeCmME03HAHUSL.
A3vik  ecmecmeosnanua. buonoeus. buonoruyeckass cucremaTuka M ee
BaXHEHIIME TakCOHbl. buHOMHMHanbHas HOMeHkinarypa. [loHsarme Bupa.
Cucrematuka xUBOTHBIX. IloHsiTue moponbl. Cucremaruka pacteHuid. [lonstue
copra. buonoruueckas HOMEHKIaTypa — OCHOBa  MpodeccrnoHalbHOM
NEeATENbHOCTA. Xumusa. TpuBHalbHbIE Ha3BaHUA. PanvoHanbHAs HOMEHKIATypa.
Mexnynapoanas Homenkiarypa MIOITAK.
XUMUYECKHE DJIEMEHThl W MPOUCXOXkJAeHWe uxX Ha3BaHuil . Kiaccudukanus
HEOPTraHWYECKUX BEUIECTB (OKCHABI, KUCIOTBI, OCHOBAHMS, COJM) U MPUHLUIIBI
oOpa3oBaHus WX Ha3BaHUW. Qu3uka. ENWHULIBI U3MEpEHUs] PU3HUYECKUX BEIUYHH
Ha Pycu. Engunuusl usmepeHus (U3MYECKUX BEIUYMH B HEKOTOPBIX JPYTUX
CTpaHax. MexJyHapoJHasi CUCTeMa €IWHUI] U3MEPEHUs (PU3NYECKUX BEIMYMH —
CH. OcHOBHBIE U TPOU3BOJHBIEC €IMHULIBI U3MepeHus pusndeckux Benuuud CU.
Ecmecmeennonayunvie nonamus, 3aKOHbl U meopuu. ECTECTBEHHOHAYy4YHBIE
noHAtus. KoHKpeTHble U aOCTPaKTHbIE €CTECTBEHHOHAYUHBIE MOHATHS. 3aKOHBI
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ecTecTBO3HaHus. EcTecTBeHHOHayuHble Teopuu. OmnucaTelbHblE TEOPUH U
o0bsicHUTENBHBIE TeopuH. [IporHo3upytoias pojib €CTECTBEHHOHAYUYHBIX TEOPUA.
Ecmecmeennonayunan kapmuna mupa. KapTuHbl Mupa: peluruo3sas, ObIToBas,
XyJIOXKeCTBeHHas. FEcmemceennonayunas kapmuna mupa (EHKM). Dpomonus
EHKM wu ee oTanbl: apuCTOTENEBCKUN, HBIOTOHOBCKUW, JUHIITEHHOBCKAs
peBomonus.  [IpuHIMOBI  MO3HAHUMA B €CTECTBO3HAHHUMU:  COOTBETCTBUS,
JNOTOJIHUTEIBHOCTH, IPUYNHHOCTHA, CHMMETPHH.

Mupui, ¢ komopwix mbul dcueem. [Ipumepvl cucmemamusayuu u HA2AAOHO20
npeocmasieHus HAY4YHO20 SHAHUA: NpOCMPAHCMBEHHO-8PEMEHHbIE
xapakxmepucmuky (HAHOMUP U MUKPOMUD, MAKPOMUD, Me2amup). 1" paHuLIbl MUPOB
U YCJIOBHOCTb 3THX TIpaHul. Poib HayuHblX O0OCMUdCEHUNl 6 CO30aHUU HOBbIX
mexHonoeuti. eonoyus mexHonoeuti. Ilpubopsl I WU3y4YEHHUS MHPOB, HX
ABOJIIOLMS OT CBETOBOro MuKpockona P.I'yka 10 CKaHUPYIOIIEro TYHHEIBHOTO
Mukpockona (CTM) u aromHo-cuioBoro mukpockona (ACM). MonekymnspHoe
pacrio3HaBaHME€ W €ro poJib B MPUPOAEC U >KU3HU ueloBeka. KoMmmbroTepbl
OyTymiero.

Jemoncmpayuu.  TlopTpeTsl  yueHbIX-  ectectBoucnbiTaTenet  (I'.["anmes,
H.Menneneea, I .Mennens, H. bekerora, M. ®apanes), pa3auyuHbie
MaTepualibHble (u3ndeckue (dMekTpodopHas MallMHa — MOJENIb MOJHHH,
KPUCTAIUIMYECKHUE PEIIETKH PA3IMYHbIX TUIIOB), OMOJIOTHYECKHE (MYJISKU IIBETOB,
OpraHoB TeJla YelioBeKa), reorpadudeckue (riodyc, kapTa, TeIIypuil),
XUMUYECKUE (IIAPOCTEPKHEBBIE M OOBEMHBIE MO MOJIEKYJ] Pa3IMYHbIX
BemecTB). Cnaiapl ¢ MoJIelIsIMH CTpoeHHS aToma TomcoHna u Pesepdopna.
OTHOCHUTENBHOCTh TOHATHUS TYCTOTHI. PasnuuHbie (U3MYECKUE, XUMUYCCKUE H
ouonornyeckue wmoxaenu. Iloprperst Apucrorens, K.JIlunues, Y. JlapBuna;
BUI€O(PparMEeHThl C TAKCOHAMHU B OOTAHUKE M 300JIOTMU U MPUMEPHI CUCTEMATUKHU
OTHEJIbHBIX PAcCTEHUW M JKUBOTHBIX. TaOnuua, ciaig win BujaeodparMeHt
«Homenknarypa MIOITAK»; Tabnuiel win claiibl ¢ aHUMAIUSMU IO OOIINM
OpUHIMIIAaM 00pa3oBaHWs Ha3BaHUW BaXKHEHIIUMX KJIACCOB HEOPTraHUYECKHUX
COEJIMHEHUN — OKCUOB, KMCIIOT, OCHOBAaHHUS, COJIEH, - U UX KJIacCU(PUKAIIUU.
[Toptperst Oma, Kynona, HptoToHa, DiHIITEHHA U Jp.; TAOJUIBI OCHOBHBIX H
npousBoaHbIX eaunni] CU; nuHamudeckue BUIeO(ParMeHThl, WILTIOCTPUPYIOIIIE
BOKHEUIIUE TOHATUS (PU3UKM TNPUMEHUTETFHO K TEME YPOKa; CIaiJl WIH
BuneopparMeHT «CTapopyCcCKHe €IMHHIIBI W3MEPEHHS] HEKOTOPBHIX (DU3UYECKUX
BeMMYMH». Tabmuubl W BUACO(PpParMEHTHI, WUTFOCTPUPYIONIUE BaKHEHIIIHE
MOHSATHSI, 3aKOHBI U TEOPUH €CTECTBEHHOHAYYHBIX TUCIUIUIMH MO KYpCy OCHOBHOM
KoJIbl. BugeodparMeHThI U Ciiailibl MO SBOIIOLMN MUKPOCKOIIOB.
Jlabopamopnvie onvimsi. 1. IlocTpoeHHEe pPaBHOCTOPOHHUX TPEYTOJLHUKOB W3
CIIMYEK Ha IUIOCKOCTM M B TpocTpaHcTBe. 2. MmmocTpanus — OpuUHIUIA
cooTBeTcTBHs. 3. MogenupoBanue TOpUHIMIA PadOThl  CKAHUPYIOIIETO
MuKpockona. 4. Jloka3aTeabcTBO 0€IKOBOM MPUPOAbl PEPMEHTOB.

Ilpakmuueckas paboma Nel. DOMmnupuyeckoe TIO3HAHUE B  HW3YUYCHUU
€CTECTBO3HAHUS.
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Ilpakxmuueckass paboma Ne2. llocTpoeHHE NTPOCTPAHCTBEHHBIX MOJENEH
HEOPraHWYECKUX W OPraHWYeCKUX COEAMHEHUH B COIMOCTaBIEHUHM C UX
CBOVCTBAMU.

lIpakxmuueckasn paboma Ne3. HabntoieHue 3a ropsiiei cBe4oiu

IIpakmuueckaa paboma Ne4. HaGmo/ieHrue 3a U3BMEHEHUEM TeMIIEpaTyphl Jibjla U
€ro COCTOSIHUEM IIPU HarpeBaHUU

Tema 3.Meramup. OcBoeHre KOCMOCA ero poJib B )KU3HM YeaoBeuecTBa (13 1)

XPpOHOJIOTUSL aCTPOHOMMUYECKUX MPEACTABICHUNA W OTKPBITHM: T€OLIEHTPUUYECKas
CUCTEMa MHpA;  AHTPOMOILICHTPUYECKAs CHUCTEMa MHUpPA; TEIUOLEHTPUYECKAs
cucreMa Mupa. AcTtpoHOMBI 16-19 B.B. M X BKJIaa B pa3sBUTHE NIPEACTABICHUN O
Bcenennoiul. Beenennas: meopus 603HUKHOBEHUA, CIMPYKMYpd, COCMAE, 360I0YUA.
Acmponomus Kak HaAy4HblU QYHOAMEHM 0C80EHUs KOCMUYECKO20 NPOCMpAaHcmaa.
Kocmonorus. Bxkiiag oOT€4eCTBEHHOW HAyKM B MHPOBYKD  KOCMOJIOTHIO.
Pakxemonocumenu,  uckyccmeenmvie  CHYmMHUKY,  OpOUMANbHblE — CMAHYUU,
nianemoxoosl.  OpOutanpbHas  acTpoHomudeckas  oOcepBaropusi  (OAO).
Hcnonb3oBaHue CIyTHUKOBBIX CHCTEM B cepe MH(DOPMAIMOHHBIX TEXHOJIOTHH.
CoBpeMeHHbIE HAyYHO-HUCCIIEIOBATENICKHE MMPOrPAMMBI IO U3YUYEHUIO KOCMOCA U
ux 3HaueHue. [IpobiemMsbl, CBSI3aHHBIE C OCBOEHUEM KOCMOCA, M TTyTH UX PEIICHHUS.
MexayHapoaHoe COTPYJIHUYECTBO.3aKOHBI JIBH>KCHUS HEOECHBIX
ten.] anaktuka.3Be3ap1. ConHie. ColHeuHas CUCTEMA U €€ TIJIaHETHI.
Ilpaxmuueckas paboma Ne5 VI3ydeHue 3Be31HOTO HEOA C TTOMOIIBIO MTOABUKHOM
KapThbl

Tema 4.000/10uku 3emuiu: aurocgepa, ruapocdepa, armochepa (12 4)

Cmpoenue 3emau. Jlumocghepa. BuyTpeHnnee crTpoeHue 3emiu U €€
xumMudeckuit coctaB. CTpoeHue U coctaB JuTocdepsl. MuHepanbl U TOPHbIE
nopoabl. Pynel. Jlutochepusie mmuthl. 3emierpsicenus. [llkama Puxrtepa.
NutencuBHOCTh 3emueTpsicenuil. Llynamu.

Tuopocghepa. Okeanvt u mopa. CocrtaB rugpochepsl. MupoBoit okean. Mopsi.
Herunuunsie mopsi:  CapraccoBo, Kacnwmiickoe u Apanbckoe. Tema mopst B
MIPOU3BEACHUSAX MUPOBOH XYI0KECTBEHHOU KYJIbTYPHI.

Boowv okeanosé u mopeii. XuMA4ECKUN COCTaB MOPCKOM M OKEAHWYECKOW BOJBI.
IIpomunne. Jlen B okeane. I'pennanaus. Antapkruna. JIBuxenue Bog MupoBoro
okeaHa. [TpunmBbl 1 oTiIMBBL. MOpckue TedeHus. TUmel KiimMara.

Boowr cywiu. Bonet cymm u ux kinaccuduxanusa. Poanuku. [eiizepsl.
MuHepalnbHbIe BOJBI M UX KJIaCCU(pUKAIIUS. [IpoGaema npecHoit Boabl. O3epo
baiikan. KapcroBble sBiieHHS W 00pa3oBaHHE CTaJTaKTUTOB U CTAJIarMUTOB.
AHOMAaJIbHBIE CBOMCTBA BOJIbI M X 3HAYEHUE B IPHUPOJIE.

Ammocepepa. Ilozooa. Atmocdepa u ee cocraB. BeprukanbHOe CTpoCHHE
atMocdepsl: Tpomocdepa, crparochepa, meszochepa, Tepmochepa, 3K30chepa.
CoctaB Bo3ayxa. O30HOBBIE NBIpbl U MapHUKOBBIA 3¢ dekT. [loroga m knmmmar.
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Ammocgepnoe oasnenue. Bemep. Atmochepnoe paBnenue. KecconHas u
BbICOTHAsA Oosie3HU. [[UKIIOHBI U aHTULUKIOHBL. ATMOocdepHbie ¢hpoHThL. BeTpa u
WX BUJBI: IIKBaJ, CMEp4Y, aHTUIaccar, maccar, Opus, (eH, Oopa, CHUPOKKO,
MYCCOHBI, Tall()yHBI, yparaHbl, CMEPUU, TOPHAIO.

[xana bodopra.

Baasicnocmo 6030yxa. BnaxhHocTh Bo3ayxa. [Icuxpomerp u I'urpomerp. Touka
pocbl. Ob6naka, ux ¢popmsl U pazmepsl. Tyman. Ocanku u ux Tunel. Pagyra.
Hemoncmpayuu.  OOpasipl pya, MUHEPAJIOB U TOPHBIX MOPO/I, (hU3nUecKas KapTa
MOJIyIIapuH, aTJIachl.

Kaptel: mMopckux Tedenunii, pusndeckue kapthl Mmupa u Poccuiickoii deaepanmm.
Buneodparmentst u ¢otorpadum mo TeMe ypoka: CTpOoeHHE 3eMJlu,
3eMIJIETPSICEHUS, IIyHaMH, pa3JiMYHble OKEaHbl M MOps, aicOepru, MOPCKHUE
TEUEHUsI, POJHUKHU, Teil3epbl, o3epo bailkan, kapcToBble sIBIEHUS (CTaJaKTUThHI U
cTajarMuThl), atMocdepa U €€ COCTaB, IMKJIOHBI U aHTUIIUKIIOHBI, BUJIbI BETPOB,
TyMaH, pajayra, OCaJKH pa3duyHbIX TUNOB. Penponykuum kaptun - U
AiBazoBckuil «JleBareiii Ba», WM. JleButan «beper CpeamzemuHoro mops», H.
Mumkun «Ha Gepery mops», JI. Jlaropno «Mope», A. PwuioB «Ha romy6om
npocTope»; (parMeHThl MY3bIKaJIbHBIX MpousBeneHuid - H. Pumckuii-Kopcakos
«Cankoy», K. Jlebroccu «Mope», M. Papensp «Jlojka B okeaHe» W3 COOpHHKA
«3epkanay, II. YaiikoBckuit «JlebeguHnoe o3epo», M. Mycoprckuii
«Cuerypouka». [IpeBpailieHruss HEPaCTBOPUMBIX KapOOHATOB KaJbLUS W MarHus
(cpemuux coseil) B pacTBOPUMBIE THAPOKAPOOHATHI (KUCIBIE COJU) U OOpaTHO —
NpuYrHA  00pa3oBaHMWS  CTAJAKTUTOB W CTaJarMUTOB. MoaenupoBaHue
napHukoBoro 3ddekra. [Ipubopsl: mns u3MepeHus aTMOChHEpPHOTO TABICHHUS
(GapomeTpsl), 1151 K3BMEPEHUS BIAXKHOCTH BO3/1yXa (TUTPOMETPBHI).

Jlabopamopnvie onvimul.  1.M3yuenune coctaBa rpanuta. 2. MoaenupoBaHue
BBICOKOW IUIOTHOCTH BOAbl MeptBoro wmops. 3. PacmupeHne BoOAbI IpHU
HarpeBaHUH.

IIpakmuueckasa paboma Ne 6.VI3ydeHne KOJIEKIUU TOPHBIX MOPOJ]

IIpaxmuueckasa paboma Ne 7 H3zyuenue scecmkocmu 600bl U ee ycmpaHeHue
Ilpakmuueckasa paboma Ne§ .W3yueHue mapaMeTpoB COCTOSIHHS BO3JayXa B
KaOuHeTe.

Tema 5. Makpomup. Hayka 00 okpy:xariueii cpeae. buocgepa. (23 4)

/Ku3nn, npusnaku #cue020 u ux OMHOCUMENbHOCHLb. OCHOBHBIE CBOWCTBa
KUBOTO OpraHW3Ma: €JUHCTBO XHMMHYECKOrO0 COCTaBa, OOMEH BEIIECTB,
CaMOBOCITPOU3BE/ICHUE, HACIEICTBEHHOCTh, U3MEHUYUBOCTh, Pa3BUTHE U POCT,
pa3apaXKuMOCTh,  JTUCKPETHOCTH U LIEJIOCTHOCTh, YHEPrO3aBUCUMOCTD.

KuBpie  cuCTeMBI, KaK  CaMOYNPABISIOIIMECS,  CAMOPETYJIHPYIOIIHECS,
CaMOOPraHU3YyIOIIMECS CUCTeMBbl. Tpu Hadama TEpPMOAUHAMHUKU. [TonsTue
SHTPOIINH.
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Ilpoucxoosicoenue sncusnu Ha 3emae.  OCHOBHBIE THUIOTE3bI ITPOUCXOKIACHUS
KU3HU Ha 3emiie: KpealMOHU3M, THIIOTE3a CaMOIPOU3BOJIBHOIO 3apOiKICHHS
’KU3HU U3 HE)KUBOTO, KOHIIETIIHS OMOTreHe3a, TUIOTEe3a MaHCIIEPMUMU.

['unore3a MpPOUCXOXKIECHUS KU3HU MyTEM OMOXUMHUYECKOW BOJIIOLMH (THUIIOTE3A
Omnapuna—XomnjaeitHa). JIUCKyccHs O BO3MOXHOCTH CYIIIECTBOBAHMSI BHE3EMHBIX
LABWIN3AIUN.

Xumuueckuit cocmag kiemku. XUMUYECKAs] OPraHU3ALMS KIETKH HA aTOMHOM —
3JIEMEHTHOM, - ypoBHE. MakpoaneMeHTbl. MuxkposneMeHnTol. MoJIeKyIspHbINA
YPOBEHb XMMHMUYECKOW OpraHu3aluy KIETKH (MOJIEKYJIIPHBIM COCTaB KIIETKH).
Heoprannueckue coenunenus kiuetku. Boma um ee ponb. MuHEpalbHBIE COJIH.
OpraHnyeckne BeleCTBa KIETKH.

Ypoeénu opzanuzayuu scusnu. Knetounsld ypOBEHb OpPraHHM3allMd JKW3HU Ha
3emie. TkaHeBbId ypoBEHb. THUIBI TKaHEW JKMBOTHBIX (3MHUTENUATbHAS,
COCIMHUTENbHAS, MbILICYHAsl, HEpBHAs) W pacreHuid (oOpazoBaTesbHas,
MOKPOBHAs,, OCHOBHAas M mpoBojsmias). OpranHelii ypoBeHb. OpraHu3MeHHBIN
ypoBeHb. llonynslMOHHO-BUIOBOW YpPOBEHb. bHOre€OLIEHOTUYECKUN YPOBEHbD.
buonieno3. buocdepHsiit ypoBeHb.

Ilpoxkapuomer u 3ykapuompl. IIpokapruoTbl W DYKapuOThl. bakTepum u uX
kiaccudukanus: mo gopme (OalMIIBI, KOKKH, CIUPUIUIBI, BUOPUOHBI), O THITY
nuTaHusl (canpouThl, MMapa3uThl), MO OTHOUIEHUIO K KHUCIOpoIy (a’poOsl,
aHa’poObl). OCOOEHHOCTH CTPOCHUSI OAKTEpU W UX KU3HEIAEATEIHbHOCTU. Pob
OakTepuu B TpUpPOJE M JKU3HM uyenoBeka. lluaHoOakTepun (cuHE-3elE€HbIE
BOJIOPOCIM) M OCOOEHHOCTH HX CTPOCHHMSI U >KU3HeAeATelIbHOCTH. Poib
nuaHooakTepuil B mpuponae. CTpoeHue KIETKHA 3yKapruOTOB.

Knemounaa meopua. Ilpocmeiiwmue. Bupycovl. Kiietounas Tteopus u ee
nosioxkeHus. Ilpocreiiliue: >XTyTHKOBBIE, PECHUYHBbIE, aMeOOWJHBbIE. 3HAYEHUE
MPOCTEUIINX B MPUPOJIE U KU3HU yenoBeka. Bupycel. CTpoeHne U 0COOEHHOCTH
KU3ZHEACATEILHOCTH BUPYCOB. BupycHeie 3a0oneBanus yenoseka. BIY u CIIN/I.
['pu6sb1. Pons rpuboB B pupo/ie U B XO35UCTBE YEIOBEKA.

Honamue oOuonozuueckon 380awuuu. 3Ieonwyuonnaa meopusa. lloHsTue
Ouonornyeckor  sBoJonMH.  JIIMTENbHOCTh,  HEOOpATUMBIA  XapakTep,
HaIPaBJICHHOCTD 3BOJOLHMHA. OCHOBHBIE HAIIPABIIECHUS 3BOJIIOLNUH. bruosornueckuii
nporpecc. buosnornueckuit perpecc. AHTPOIIOIE€HE3 U €r0 ATallbl.

[Ipennoceuikn  co3gaHus 3BOJIOUMOHHOM Teopun Y./lapBuna. Jlormueckas
CTPYKTypa JapBUHU3MA (M30BITOYHAS MHTCHCUBHOCTH Pa3MHOXXEHHS, OopnOa 3a
CYLIECTBOBAHHE W €€ BHUIbl, €CTECTBEHHBIM OTOOpP).CUHTETHYECKAsT TEOPUS
ABOJIIOLUHU.  MHKPO3BOIIOLIHS. BunooOpazoBanue (reorpaguyeckoe H
sKosoruueckoe).MakposBontonusi. J[BHxKymiye Cuiibl 3BOJIOLHUHA: MYTALIMOHHBIN
npolecc, NOMYJSUMOHHBIE BOJHBI, U30JsAUsA. DOpMBI €CcTeCTBEHHOrO OTOOpa:
CTAOWJIM3UPYIOIUN, ABUKYILIUN, AU3PYTITUBHBIN.

Coepemennvie memoovl NOOOEPHCAHUA YCHOUYUBOCHU OUO2COUEHO308 U
UCKYCCMBEHHBIX IKOCUCHEM

[Tonsitue skocucremel. buoron. buonenos. buozeoyenos, cmpykmypa u 0CHOBbl
@yHxyuonuposanus. OTaudus OMOTEOIeH03a OT dKocucTteMbl. HectabuibHbie U
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CTaOMJIbHBIE PKOCUCTEMBbI. broreoxumuyeckre noToku. KpyroBopotsl BeliecTBa.
[IpuHIMOBl  yCTOWYMBOCTH OHOreoiieHo30B. HayuyHble OCHOBBI CO3MaHUSI U
MOJJICP>)KaHUSI HCKYCCTBEHHBIX JKOCHCTeM. [Ipou3BOACTBO pacTUTEIBLHON U
YKUBOTHOBOTYECKON MPOYKIIMU: MPOOJIEMbI KOJUYECTBA U KadecTBa. KimacTepHblit
MOJAXOJ] KaK CIOCOO0 BOCCTAHOBJICHHSI OHMOT€OXMMHMYECKHX IOTOKOB B
UCKYCCTBEHHBIX 3KOCHUCTeMaX. AHTUOMOTUKH, MECTUIMIbI, CTUMYJIATOPHl pOCTa,
ynoOpeHusT U UX MNpUPOJHbIe aHaioru. [Ipobiema yCTOMYMBOCTHU TOPOICKUX
AKOCHUCTEM.

Huweevie yenu. Ixonozus. IKkonocuueckue axmopol. Tumojgorust KHUBBIX
OpPraHU3MOB SKOCHCTEMBI: TPOYIEHTHI, KOHCYMEHTBI, PEIYIEHTHI (Carpo(uUThI).
Atotpodrl. I'ereporpodrr.  ITlonstre o muUIEBBIX (TPOPHUUECKUX) METIAX
ouoreoneHo3a. IlumeBas nenb. J[Ba OCHOBHBIX THUNA TPOPHUUECKHUX LETEed —
nacTOuIHbIe (LIENH BbleIaHus) U AeTpUTHbBIE (1ienu pa3ioxeHus). [IumieBas ceTs.
DKOJIOTHYECKHE MUPAMUJIbI (UUCIIEHHOCTH, Ouomacchl, sueprun). Ilpasusio 10 %.
[Tonarue 06 »konoruu. OcCHOBHBIE TPOOJEMBI  DKOJOTHUU. DKOJIOTHYECKUE
(bakTopsl: abuoTHYECKUE, OUOTUYECKUE, aHTPOIIOT€HHBIE.

IKon0zuyeckue npood.iemovl co8pemMeHHoOCmu

buocdepa u ee rpanunpl. Konnenus spomorun 6uochepsl B. M.Bepuanckoro.
Hoocdepa. Texuochepa. OcHOBHBIE TOJXOJBI B Yy4YeHHMHM O Ouocdepe:
DHEPreTUYECKUN, OUOTCOXUMHUYECKUH, WHOOPMAIMOHHBIA, MPOCTPAHCTBEHHO-
BpeMeHHOHM, HoochepHbIil. buocdepa: »sTansl QopMupoBaHUS U CIIEHAPUU
pa3BUTHs. AKTyaJdbHbIE YKOJIOTHYECKHE MPOOJIEMBI: TI100aIbHbIe, PETHOHAIBHBIE,
JOKaNbHBIC, WX TPUYAHBI W  CJHEACTBUSA.  ODKOJOTUYECKHE  MPOOIIEMBI
SHEPreTUYEeCKOM  OoTpaciu. AJIbTepHATHBHAs  HHEpreTuka. PanuoHanbHOE
WCIIOJIb30BAaHUE SHEPIUU U HHEProcoOepexxeHue. JHepreTnyeckas 0e30MacHOCTb.
TpaHcHallMOHANIbHBIE MPOEKThI B O0OJACTU DHEPreTUKU.MeTOoJbl  W3yUeHHs
COCTOSIHMSL OKpY’KaroIleW cpenpl. VMi3MeHeHus: OKpyKarolel cpelbl, Kak CTUMYJI
JUISL pa3BUTHS HAy4YHBIX HCCIIEIOBAaHMI M TeXHOJIOTMH. EcTecTBeHHO-Hay4YHbIE
MOAXOAbl K PEIICHUI0 DJKOJIOTHYECKHX TmpoljeM, mnpupogocOeperaromme
TEXHOJOTMU.  MEXAYHApOOHbIE W POCCHUMCKHE  MPOrPaMMbl  PEIICHUS
AKOJIOTHYECKUX TTPpo0JieM U ux 3 PEeKTUBHOCTS.

IIpo6aembl 0omx0008 u 3azpA3HeHUA OKPYHcarouiell cpeosl

[IpoGnema yBenuueHUsT KOJMYECTBA OTXOJOB. bBBITOBBIE, KOMMYHaJIbHbIE,
MPOMBIILICHHbIE  OTX0Abl. COBpEMEHHbIE TEXHOJIOrMu cOopa, XpaHEeHUs,
nepepadoTKi W YTWIW3ANUH OTXOJ0B. [lOoIXOmbI K COKpAIIEHHWIO OTXOJIOB,
0€30TXOAHBIC TEXHOJOTHH. VICTOUHHMKHU 3arps3HEHHUS OKPYXKAroIIeH Cpebl.
[lepcriekTUBHBIE ~ TEXHOJOTMM  JIMKBUAAIIMU  TOCJHEACTBUNA  3arpsi3HEHUS
OKpyXarwuien cpeabl. PekynbTUBanus MOYBBI M BOJHBIX pecypcoB. CHCTEMBI
BOJIOOUUCTKU. MeXAyHapOaHbIE MNpOrpaMMbl MO OOpAIIEHUI0 C OTXOJAaMu U
COKpAIIIEHUIO BO3JICUCTBHUS HA OKPYXKAIOIIYIO cpeay, X 3 (HEKTUBHOCTD.
B3aumoceazo cocmoanus okpyscaioueii cpeost u 300p06ba 4es106eKa
Herpamauuss  okpyxarome cpenbl. [IporpaMmbl  MOHUTOpPHHIA  KadecTBa
OKpY>KarolEel cpelbl. 3arpsi3HEHUE BO3AYLIHOM, BOJAHOW CPEAbl, TOUBBI, TPUUNHBI
u cnencteus. lllymoBoe 3arpsizHeHue. DiekTpomarHuTHoe BoznenctBue. [TJIK.
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YcroiuuBOCTh OpraHnu3Ma U Cpelibl K CTPECCOBBIM BO3JEHCTBUSAM. 3a00J€BaHMS,
CBSI3aHHBIC CO CHUXXEHHEM KauecTBa OKpyxaromien cpeabl. MHAMBUYyaTbHBIE
OCOOCHHOCTH OpraHu3Ma MpH BO3JACUCTBUU (HAKTOPOB OKPYKAIOUIEH CpEeJIb.
CoBpeMeHHBbIE TEXHOJIOTHU COKpAIICHUS HETaTUBHOTO BO3ACHCTBUS (DaKTOPOB
OKpykaromiei cpeapl. HaydHble OCHOBBI TPOCKTUPOBAHUS 3I0POBOM  CpeJibl
oOUTaHUS.

Lemoncmpayuu. BuneopparMeHThl U GoTorpaduu mo Teme: mpouecchl THUEHUS,
Opo’KeHHEe, MPOIECChl TUCCUMUIISIINU; MPEACTABUTENN MPOKAPUOT U IYKAPHUOT;
0COOEHHOCTH CTPOEHUSI BUPYCOB, MPEJCTABUTEIH I[apCTBa TPUOOB, IKOJIOTUUECKHE
CUCTEMBbI, MPUMEpHl MHUIIEBBIX Ileneil. PacTBopeHrne B BOAE XJIOPOBOAOPOAA
(aucconmanus COJTHOW KUCIIOThI), pACTBOPEHHE KPUCTAIIJIOB EpMaHTaHaTa KaJlus
WM MEIHOTO Kymopoca B BOJIE, UCTIapeHHUE BOABI, AU(y3Uus Maxydnx BEIICCTB
(0JIeKO0JIOHA) € TOpSIIEe JIaMIOYKM HAaKaJWBAaHWS, WCIAPEHHE KaIlUld CIHUpPTa C
¢dunbTpoBanbHOM Oymaru unu cainderku. Penpoaykiuum KapTUH BEJTUKHUX
XYJIO)KHUKOB Ha TeMy OO0XECTBEHHOTO MPOUCXOXKACHUS KU3HU; Pa3TUYHBIX
MPUPOIHBIX AKOCUCTEM. TaOnMIbl U IMIAKaThl: «XHUMHUYECKHM COCTaB KIETKWY,
«IBOJIIOIIMOHHOE  JPEBO  PACTEHUI», «DBOJIOIUOHHOE JIPEBO JKUBOTHBIXY,
«IBOJIOILMOHHOE IPEBO NMPUMATOB U 4enoBeka». [loprperst A.M. Onapuna u JIx.
b. Xonneitna, T.IlIBanna, [{.M. BanoBckoro u J. JIxennepa, A.Tencnu, B.
CykaueBa, . I'ekkens, B.M.Bepnaackoro, Y./lapuna. Ilnakarel u MyJsiku
OpraHOB U CHUCTEM OPraHOB pPACTCHUM, YEJIOBEKAa U >KMBOTHBIX. JleMoHcTpanus
npoiiecca poTocuHTE3A.

Jlabopamopnwvie onvimol. 1. CpoiicTBa 0enkoB. CBolicTBa IIroKo3bl. CBOMCTBa
caxapo3sbl. CBOlCTBa Kpaxmarna.

Ilpakxmuueckas paboma Ne 9. Pacnio3HaBaHHE OPraHUYECKUX COCTUHEHUHN
lIpaxmuueckas paboma Ne 10. VI3yueHue pacCTUTEIbHON U KUBOTHOU KJICTKU
Ilpakmuyeckasa paboma Nell. W3ydeHne MHUKPOCKOMUYECKOTO CTPOEHUS
YKUBOTHBIX TKAHEU

Ilpakmuueckas paboma Ne 12. Uzyuenue nogeoenusi npocmeuiux npocmeuux
100 MUKPOCKONOM 8 3A8UCUMOCINU OM XUMUUECKO20 COCMABA 800HOU CPeObl.
Ilpakmuueckaa paboma Ne 13. H3yuenue e63aumocesaseil 6 UCKYCCMBEHHOU
aKocucmeme — aKgapuyme u cocmaegieHue yeneu numaHusl.

Ilpakmuueckasa paboma Ne [4. VI3ydeHue OBITOBBIX OTXOJOB. Paspabomxa
npoexma pazoeibHo20 coopa mycopa.

Tema 6. AOuoruveckue (PakTOpbl M NPHUCHOCOOJEHHOCTh K HHMM KHMBBIX
opraHusmos (28 u)

Ocooennocmu kaumama Poccuu. 3ona apkmuyeckux nycmuvlib, MyHOp U
J1ecomyHop. Kmumar Poccun. Ilpupogno-xknumaruueckue 30HBI Poccuu:
APKTUYECKUX NyCThIHb, TYHApP, JECOTYHIp, TaWru, CMENIaHHBIX U
IIMPOKOJIUCTBEHHBIX JIECOB, JIECOCTEITHAS, CTENEH, MTOJIYITYCThIHb, ITyCTHIHb.
Pa3HooOpa3ue M MPUCHOCOOJIEHHOCTh >KMBBIX OPraHU3MOB K TOW WM WHOU
IPUPOJIHO- KIUMATHYECKOM 30HE.
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Idnekmpomaznumnaa npupooa ceema. (Cper. Pa3Butue npeACTaBICHUNA O
IIPUPOJIE CBETa. OJIEKTPOMArHUTHOEe wu3iNydyeHue. Jlnuna BonHbel. Yacrora
KOJICOaHMI. IIlkama 2IEKTPOMArHUTHBIX BOJIH. 4-JIyun, pEHTIIeHOBCKOE
W3JIy4eHue, yJIbTpauoIeTOBOEC U3TYyUYCHHE, BUAMMOE HU3JIydeHHe, UHPpaKpacHOe
U3JIyYEHUE U UX POJIb B IPUPOJIC U )KU3HU YeTIOBEKA.

Onmuueckue ceoiicmeéa ceema. JIBONCTBEHHass npupoaa cBera. POTOH. 3aKOHBI
OTPAXXEHUS U TpeNoMIIEHUS cBeTa. (OTHOCHUTENBHBIN MOKa3aTelb MPEIOMIICHHUS.
@akTophl, BIMAIOIIMNE HAa [OKa3aTellb MPEJIOMJIEHUS: MNpPHUpPOJa BEIIECTBa,
TeMIiepaTypa, JUTMHa BOJIHBI Maaaroniero uinydenus. Peppakromerp. ducnepcus,
mudpakius U UHTephEepeHITUs CBETa.

Ceem u npucnocodi1eHHOCHb K HeMY HCUBBIX Op2aHu3zmos. BiusHue cBera Ha
OpraHU3alyI0 >KU3HEHHOTO IMKJIa OPTraHU3MOB. BHOPUTMBI. DOTOCHUHTES.
Knaccudukanus pacteHuil Ha CBETOIIOOUBBIC, TEHETIOOUBBIE U TEHEBHIHOCIUBHIC.
dotoTrponu3M. 3HAUCHUE CBETa  JJISI  OPUEHTAIIMU KUBBIX CYIIECTB B
MPOCTPAHCTBE. BHOMIOMUHECHICHITUS U €€ POJIb B )KU3HU KUBOTHBIX.

Buympennaa 3nepeus maxpockonuueckou cucmemvl. TepMOAMHAMUKA U €€
MPOTHOCTUYECKOE  3HAYeHWEe. BHYTpeHHSsI DJHEprus  TepMOIMHAMHUYECKOM
cucteMsbl. [lepBoe Hauano tepmoarHamMuku. Temtonepenava. TemnonpoBogHOCTb.
KonBek1usi: ecteCTBEHHAs! M IPUHYAUTENbHAsS. TeninoBoe U3my4eHue.

Tennosoe pasnosecue. Temnepamypa. Btopoe Hayano TEpPMOJIUHAMUKH.
Konmnuectro TEIUIOTHI. TennoeMKoCTb. TemnoBoe pPaBHOBECHE.
TepmoarHaMUYECKHE CHUCTEMBI TpPEX THUIOB: HW30JUPOBAHHBIC, 3aKPBITHIE U
OTKphIThIE. TemmepaTypa, Kak mapameTp COCTOSIHUS TEePMOIMHAMHYECKOMN
CUCTEMBL.

Temnepamypa u npucnoco61eHHOCMb K Hell HCUBHIX OPZAHUZMOE.
Tepmoperynsiuus B KMBOM nIpupofe. Temnonpoaykuuss MW TEIIOO0TAaya.
MexaHu3mMbl TEpPMOPETYJSLMU JKUBOTHBIX M pacTeHuM. Temmeparypa Tena
yenoBeka U ee  (usnonornueckas poisib. Kiaccudukanus KMBOTHBIX 10
TeMIEPAaTYpHOMY  PEKHUMY Ha TOMOHOTEPMHBIC NOWKWJIOTEPMHBIE |
rerepoTepmubie. Knaccudukaiuss opraHu3MoB M0 TEMIEPATYPHOMY HHTEpPBATY
OoOWTaHUA: SBPUTEPMHBIE U CTEHOTEPMHBbIC. AKKIMMaTh3anus. TemmnepaTypHbIii
PEXKUM.

Cmpoenue monekyavl u ¢puzuueckue ceoiicmea 600vl. CTPOCHHE MOJIEKYJIbI
Boabl. Boma kak pactBopurens. ®Dusndeckue CBOWCTBA BOJABL: aHOMAJIbHAs
TeMIepaTypHas 3aBUCHUMOCTb IUIOTHOCTH BOJIbl; BBICOKOE TMOBEPXHOCTHOE
HATSDKEHUE BOJbI; AHOMAJbHO BBICOKME 3HAUEHUS TEMIEpaTyp KUIEHUS U
TMJIABJICHUS BOJIBI; BBICOKOE 3HAUYE€HHUE TETIOEMKOCTH BOJIbI.

3HaueHne PU3NYECKUX CBOIMCTB BOABI ISl IPUPOJIBI.

Inexkmpoaumuueckana  ouccoyuauus.  OCHOBHBIE  TOJOXKEHHUS  TEOPUH
anekTponuTudeckor aucconuanuu (TO). DAeKTpoauTbl M HEIIEKTPOJHTHI.
Knaccudukaiys MOHOB MO pa3IWYHbIM OCHOBaHUSIM. MeXaHU3MBI JIUCCOLMAIITU
ANEKTPOJIUTOB C PA3HBIM TUIIOM XUMHUYECKOU CBsA3U. CTENEHB ANEKTPOIUTHIECKON
mucconuannu. Coyu, KUCIOThI U OCHOBaHUS B cBeTe TO/I.
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Pacmeopumocmes. pH, kaxk nokazamenv cpedvl pacmeopa. PacTBOpUMOCTh U €e
KOJIMYECTBEHHAs! XapaKTepUCTUKa — KO3(PPUUUEHT pacTBOpuMOCTH. MaccoBas
JI0J1s1 PAaCTBOPEHHOT'O BEILIECTBA B PACTBOPE.
Bona xak am¢onur. [loustue pH pactBopa. 3nauenue pH B npupone. 3HaueHus
pH dusnonornyeckux KUAKOCTEeH yeIoBeKa B HOPME.
Xumuueckue ceoncmea 600vl. XUMUUYECKHUE CBOICTBa BOJLI. B3ammoneiicTBue
BOAbl C MeTajulaMd. BzaumopeiicTBue BOAbl C OKcHAaMmH. [ 'uaparanus.
B3aumoneiictBue Boabl ¢ coisamu. [ maponus. Pasnmoxenue Bonbl. IloHsiTne 00
ANEKTPOJN3e U (HOTONHU3E.
Booa - abuomuueckuii paxmop 6 symcuznu pacmenuii. Pons Boasl B Ouocdepe:
KOJBIOCTh JKM3HHU, cpella OOWTaHWS, YYACTHHUK OHOXUMHUYECKHUX TIPOIECCOB,
YYACTHHK CO3JaHUsl OMOre€Ol€HO30B, PETYJIATOP KIMMaTa Ha IulaHeTe. [ 'maponus
OpraHUYECKUX BENIECTB B KUBBIX opranusMax. Kiaccudukainus pacTeHUUA IO
OTHOIIIGHUIO K KOJIMYECTBY BOJBI B OKpYyXKalollel cpeae: TruaaToO(UTHI,
TUAPOPUTHL, TUTPOPUTHI, ME30(PUTHI, KCEPODUTHI.
Conenocmo, kaxk adbuomuueckuit @gaxkmop. Conu. Knaccudukamus comeit.
Haubonee pacripocTpaHeHHbIE KUCIbIE COJIM, UX NpUMeHeHHe. JKecTKOCTh BOJbI.
Conmu kak MuHepanooOpazytouue BemiectBa. Conm — abuoTuueckuit (akTop.
[Ipucnoco61eHHOCTh PaCTEHUN U KUBOTHBIX K PA3IUYHOMY COJIEBOMY PEXKUMY.
BinstHue conu Ha OpraHu3M 4elIOBEKa.
Ilousa, kax abuomuueckuit paxkmop. IloHsATHE O TIOUBE M KIACCUDUKAIIUS
mouB. Ilpomecc mouBooOpa3zoBanus. Opaduyeckue GaKTOpsl Cpeasl |
MPUCTIOCOOJICHHOCTh K HUM JKMBBIX OPTaHW3MOB. 3HAY€HUE TIOYBHI B MPHUPOJIE U
YKU3HU YEJIOBEKA: cpe/la OOUTaHUs KUBBIX OPraHU3MOB; SdKOHOMUYECKOE 3HAUCHUE,
o0najaer IUIOAOPOAMEM, OKa3blBA€T CYIIECTBEHHOE BJIMSHUE HA COCTaB H
CBOMCTBa Bcell ruipocdepbl 3eMiM, SBISETCS INIABHBIM PETYJIATOPOM COCTaBa
atMocdepbl 3eMiid, BaXKHEUIINI KOMIOHEHT OuoreorieHo3a. [{BeT u nuarHocruka
MOYB.
buomuueckue ¢hakmoper oxpyxrcaowieni  cpedwvt. buotuueckue (HaxTopsl.
buotnueckne  B3aMMOOTHOUIEHUS ~ MEXIYy  OpraHu3MaMH:  KOHKYpEHIIMS,
XUIIHUYECTBO, CHUMOMO3 (MyTyalu3M, KOMMEHCAJIM3M), Mapa3uTu3M (IKTO- H
sHAoMnapa3uthl). [I[puMepsl OMOTHYECKUX B3aUMOOTHOIIICHUN B IPUPO/IE.
HHemoncmpayuu. Bupeodparmentsl u ¢doTorpaduu Mo TeMe: XapaKTepHbIC
OMOTreOoIeHO3bI TPUPOTHO-KINMATHUECKUX 30H Poccuu; pa3Butue mpeacTaBiIeHUM
O TPUPOJIC CBETA; OMOIIOMUHECIEHIIUS, TEIUIoNepenaadya U TEIUIONPOBOIHOCTD;
OMOTHYECKHE B3aUMOOTHOIIIECHUS MEXIY OpraHu3MaMu;
Kaprsl: npuponHo-kimMmaTnyeckux 30H Poccuun, nousBeHHas kapta Poccun.
IToptpersr: @. I'pumanbmmu, X. Irokrenca, O. @Ppenens, M. Ilianka,
Jx.Makceemna, B.B. JlokyuaeBa. IlIkama »JeKTpOMarHuTHbIX BOJH JIxk.
Makcpemna. OTpaxkeHre U TpejiomiieHue cBeta. Jlucnepcuu cBeta 1 0OpaTHBIM
AKCIEPUMEHT IO «CMENICHUI0» IBeTOB. fBineHue nudpaxkuuu. Kupbie wuiam
repOapHble JK3EMIUISIPHI MPEACTABUTENCH CBETONIOOMBBIX M TEHEBBIHOCIHUBBIX
pacteHuii. Pabora mpoTUB CHUJI BHEIIHETO AABJICHHS 3a CUET PACUIMPEHHs Tasa.
OnekTpu3auus BOAbL. AHOMallbHas TeMIlepaTypHash 3aBUCUMOCTb ILIOTHOCTH
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BoAbl. Hucxomdmmili IOTOK XOJIOMHOM W BOCXOISMIIMNA NOTOK TEIJIOM BOJMEL.
Bricokoe TMOBEpXHOCTHOE HATSXKEHHE BOJBl. PacTBOPMMOCTH BEIIECTB B
HETMOJSIPHBIX M TOJISIPHBIX — pacTBOpuTensix. [lpoBepka 3JIEKTPONPOBOIHOCTU
pacTBOPOB AJEKTPOJMTOB M HedekTpoiauToB. Onpenenenne pH pacTBopa
PAa3JIMYHBIX XUAKOCTEW. B3anmonercTBue BOABI C METAILUIAMU. B3aumopaencTBue
BOJABl C OKcHAaMH. ['Maponu3 coseil, oOpa30BaHHBIX CHJIBHBIM OCHOBAaHUEM H
cnaboit KUCIOTOM U HaoOOpoT. PacTeHus paznuyHBIX TPYNN MO OTHOILIEHUIO K
KOJIMYECTBY BOJIbI B OKPY>KAIOIIEH cpesie (3KUBbIE UITH TrepOapHbIE IK3EMIUISIPHI).
ITepexon cpemHel conu B KUCIYI0 U HAa000poT. [IpuroroBieHne XecTKoi BOABI U
uccienoBanue ee cBorctTB. [lomyuenue rumpokcokapboHaTta Meau (MaaxuTa) |
HCCIIEIOBATh €TI0 CBOMCTB.

Jlabopamopnvie onvimul.  1.Habmionenune uHTEpGEPEHIMOHHONW KapTHHBI Ha
MbUTbHOM mieHke. 2.Habmoaenue nudpakiuuonHo kaptuHbl. 3. HaOmronenue
pacrpoCTpaHEHUs BOJIHBIX PACTBOPOB MO PACTECHHUIO.

llpakmuyeckasa paboma Ne 15. H3zyuenue npucnocCOOJEHHOCTU OPTraHU3MOB K
cpene oOuTaHus.

IIpaxmuueckas paboma Ne 16. VI3ydueHue BOTHOBBIX CBOMCTB CBETA.
Ilpaxmuueckas paboma Ne 17. VIzydenue n3o0pa)xeHusl, 1aBaeMOro JTUH30M.
llpakxmuueckas paboma Ne 18. VIamepeHne y1eabHON TEIIIOEMKOCTH BOJIBI.
Ilpaxmuueckaa paboma Ne 19. WcciaenoBanue cpejibl pacTBOpa COJIEM U COKa
pPacTEHUMN.

Ilpaxmuuecxas paboma Ne 20. I3ydyenue coctaBa mous

Tema 7. IIpocTpancrBo u Bpems (4 4)

[louaruss mpocTpaHcTBa U BpemeHHU. [IpocTpaHCTBO M BpeMs B KJIACCUYECKOMU
MexaHnuke HproTona. AGCoioTHOE MpocTpaHcTBO. OAHOPOIHOCTH TPOCTPAHCTBA.
N3otponHocTs npocTpancTBa. MHepuuanbHas cucremMa OTcueTa M MEpBbI 3aKOH
Herotona. IlpeoOpa3zoBanusi ['anmwiiess ¥ NpUHLMI OTHOCUTENbHOCTH ["anmues.
AOGcomtotHoe Bpems. CrenmanpHass Teopus otHocutenbHocTH (CTO). JlBa
noctryinata CTO U OCHOBHBIE CIEICTBHS, BhITEKaromue M3 HuX. OOmas teopus
otHocutenbHOCTH (OTO). buopurmel.  buoputmbl. Turbl OMOPUTMOB:
¢busnonornyeckue u skosoruueckue. [Ipumepsl pa3inyHbIX TUIOB OHOPUTMOB Y
pacTeHui u )XUBOTHBIX. DoTornepuoansM. buopuTMsl yenoBeka. JJUCHHXPOHU3M.
Crocob6b1  mepenaun uHpOpManuu B KuBOW mpupone. I[lepBas u BTopas
CUTHaNIbHBIE cucTeMbl. OOMeH wuH)oOpmarmelr Ha Pa3IUYHBIX  YPOBHSIX
OpraHu3anuu KU3ZHU. Peakuuu MaTpUYHOTO CUHTE3a (mpuHIUIT
KoMIuieMeHTapHocTH). DaromuTo3. Pediekc, Dtonorus. Mudopmaius u yenoBek.
Bo3HuKHOBEHHE U pa3BUTHE HOCUTENEH MH(OpPMALUU C JIPEBHEUIIUX BPEMEH [0
HaIIero BpeMEHHU. DBOIIOLUS COBPEMEHHBIX HH(POPMALIMOHHBIX PECYPCOB
Jlemoncmpayuu.

Buneodparmentsl u ¢dortorpadhuu mo Teme: pazIuyHble THUIBI OUOPUTMOB Yy
pacTeHul U )KUBOTHBIX, COBPEMEHHbIE HH(POPMALIMOHHBIE PECYPCHI.
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[TopTpeTsl «COB» M «KAaBOPOHKOBY - BBIIAIOIIUXCS JEATEIEH HAYKH, JTUTEPATYPhI
1 UCKYCCTBA.
Tabnuiiel mo 6uocuHTE3y Oenka, parouTo3y, peIeKTOpHbIC TyTH.

Tema 8. [ToaroroBka M 3aIIMTA UCCIEA0BATEIbCKUX NMPOEKTOB (4 Yaca)
BrlmioniHeHHEe  AKCIIEPUMEHTANBbHONM  YacTH  HMCCIENIOBATENbCKONW  paloTHhl,
odopmieHue paboThl. YueHuYecKass KOHPEPEHIIHs 10 pe3yIbTaTaM BBITIOJHEHHbIX
MPOCKTHBIX M HCCIEIOBATEIBCKUX PA0OT JECATUKIACCHUKOB (MHIUBUIYATBHBIX
WJIU TPYIIIOBBIX).

11 knacc
Tema 1. [ToBTopenue kypca 10-ro kiaacca (7 4)
MHoroo0pa3ue eCTECTBEHHOTO MUpa: MEraMHp, MaKpPOMUP, MUKPOMHUP.
Bcenennasi, ranakTUKu, 3B€3/bl, COJHEYHAs CHUCTEMA: OCHOBHBIC IOHATHUS H
3aKOHBI JIBUXKEHUSI HEOECHBIX TeJ. 3eMJs, €€ CTPOCHHE U TCeOJIOTMYECKUE
obonouku. [Touarue o Mmukpomupe u HaHomupe. buochepa. YpoBHu opranuzanuu
x*u3Hu Ha 3emue. buochepa u ee rpanunbl. MONEKyNSpHBIN, KIETOYHBIH,
TKaHEBBIA, OPraHU3MEHHBIN, TMOMYJISIIIMOHHO-BUIOBON, OHOIEHOTHYECKUN U
OorocdepHbIil YPOBHU OpTraHM3aIlMU KU3HU Ha 3emMiie. DKOJIOTHYECKUE CUCTEMBI:
OCHOBHbIE MOHATUS (LE€NUM TNUTAHUS, MHUILEBbIE MUPAMHIbI, 3KOJIOTUYECKHUE
(dakTopsr). OCHOBHBIE MOJOKEHUSI CHHTETUUECKON TEOPUH IBOTIOIUU.
EctectBennsbiii 0TO0p u ero gopmbl. MyTanuu u ux kinaccudukanus. Makpo- u
MAaKpOA3BOJOIHUA. IJIEMEHTHI TEPMOJIUHAMUKU U TEOPUH OTHOCUTEIBHOCTH.
Hauana repmoguHamMuku. DJI€MEHTHI TEOPUH OTHOCUTEIBHOCTH.
Jlemoncmpayuu. BuneodparMeHThI U ClIalbl 10 TEME.

Tema 2. Muxkpomup. Atoma. BemecrBa (344)

Ocnogenble ceedeHus o0 cmpoOeHuUU amoma. IBOIOLUS TPEACTABICHUNA O
ctpoeHun atoma. Moxenu crtpoenus atromoB J[x. Tomcona u O. Pesepdopna.
IToctrynarsl kBanTOBOM Teopun H.bopa. IIpoTOHHO-HEUTPOHHAs TEOpUs CTPOCHUS
atomHoro snapa J[. VBamenko wu B.['eitsenOepra. WM3oTombl. nekTpoHHAs
o0oyiouka aroMa. DHepreTudyeckue ypoBHHU. [IoHSATHE O AJIEKTPOHHOM OOJIaKe.
Ilepuoouueckuit 3axon. Omxpvimue JI.HU. Menoeneeebim nepuoouueckozo
3akona. lIpeanocbuUIKH OTKPBITUS TMEPHOJMYECKOrO 3aKoHa. l[lepBpie MOMBITKU
Kinaccupukanuu XumMudeckux anemMeHToB. Otkpeitue .M. MenaeneeBbim
MEPUOJIMYECKOr0 3aKOoHa. [IeproJUYHOCTh B M3MEHEHUM CBOWCTB XUMHYECKHX
ANEMEHTOB M uX coeauHeHud. [lepmonmnueckuii 3axkoH B ¢opmynuposke [[.W.
MenpaeneeBa. CoOBpEeMEHHbBIE TPEACTABICHUS O MOPUYMHAX MEPUOTUYECKOTO
U3MEHEHUSA CBOMCTB XMMHMYECKHX JJIEMEHTOB W UX coeauHeHuil. CoBpeMeHHas
dbopMyIupoOBKa MEPUOINYECKOro 3akoHa. [lepuomnueckas cuctemMa XMMHYECKUX
AJIEMEHTOB, KaK rpauueckoe 0ToOpakeHue mepuonyeckoro 3akoHa. CTpykTypa
nepuoaudeckoil Tabnuipl. [lepuoas (Oosblive U Majbie) U TPyMIbl (TJIABHBIE U
MOOOYHEIC).
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3nauenue nepuoouuecKo20 3aKOHA U NEPUOOUYECKOU CUCHEMbl XUMUUECKUX
anemenmos JI.H. Menoeneeea o0na ¢opmuposanus ecmecmeeHHOHAYUHOU
Kapmunsl mupa.
[IporHocTuueckasi cujaa U 3HaYEHUE MEPUOJUYECKOTrO 3aKOHA U MEPUOJUYECKON
CUCTEMBI. 3HAYEHUE NEPUOJUYECKOTO 3aKOHAa U NEPUOJUYECKON CHUCTEMBI
xumudeckux sneMeHtoB Jl. M. MenpaeneeBa aisi pa3BUTHUS HAYKH M TMOHUMAaHUS
XUMHUYECKON KapTUHBI MUPA.

bnazopoonwvie 2aszwi. brnaropogHbeie raspl, IpU4YMHA HUX CYIIECTBOBAaHUS B
aTOMapHOM CcOCTOsiHUU. [IpuMeHeHue O6JaropoIHbIX Ta30B.
Honnaa xumuueckasn ceéazp. Vlonbl 1 ux xiaccudukanus: Mo 3apsay (aHUOHBI U
KaTHOHBI), TI0 COCTaBy (MPOCTHIC U CIIOKHBIE). CxeMa 00pa3oBaHUsI HOHHOU CBS3H.
WNoHHbIE KpUCTAINTMYECKUE PEIIETKU. XIIOPU HATPUSI — TUITUMYHBIA MPEJICTABUTEh
COCIMHEHU C MOHHBIM THUIIOM CBSI3H.
Kosanenmnas xumuuecxkan céazv. KoBajeHTHas CBS3b KaK CBA3b, BOSHUKAOILAS
3a cuer oOpa3oBaHUsA OOUIMX DJJIEKTPOHHBIX Map MYTEM MEePEeKPbIBAHUS
ANIEKTPOHHBIX opouTaneld. KpatHOCTh KOBasleHTHOH cBA3UM. OOMEHHBIE U TOHOPHO-
aKIIENTOPHbIC MEXaHU3MBI oOpa3zoBaHus KOBaJICHTHOM CBS3H.
OnekTpooTrpuniareabHocTh (D0). Knaccudukamms koBageHTHBIX cBsizeil: mo D0
(monspHas 1 HenoJsipHas ). Jlumonu.
Memannwt u cnnasvl. Memannuueckasa xumuueckas céazeo. OO0mUe puznueckue
CBOMCTBAa METAJUIOB: 3JIEKTPONPOBOJHOCTh, MPOYHOCTh, TEIUIONPOBOIHOCTD,
METaJUTMYECKUi OJIeCK, MIacTUIHOCTh. CIUTaBbl YepHbIC U 1BeTHBIC. CTallb, YyTYyH.
Jlatryup,  OpoH3a,  Menbxwop.  Meraummueckas  CBSI3b.  3aBUCHUMOCTh
AIEKTPONPOBOIHOCTH METAJNIOB OT TEMIIEPATYPHI.
Moanexynapno-kunemuueckas meopus. OCHOBHBIE TOJOXKEHUS MOJEKYJISPHO-
KMHETUYECKOW Teopuu. MneanpHbIi Ta3. YpaBHEHHE COCTOSHHS UACAIBHOTO Tasa.
Azpezammubte cocmoanusa eeuiecms. 1'a3000pa3zHoe cocTosiHue. 3aKOH ABOTaIpo U
ciencTtBus M3 Hero. MonsipHblii 00beM ra3oB npu H.y. JKujakoe cocTosiHuE
BenecTB. TekyuecTs. TBepnoe cocTosiHUE BellecTBa. Kpucraminyeckue pemerku
pPa3HbIX TUIIOB JJIs TBEPAOro COCTOSIHUS BemiecTBa. [loHsTHe 0 1uiazme. Bricoko-
¥ HU3KOTEMIIepaTypHas IUIa3Mbl U UX IpUMEHEeHHe. B3auMHbIe mepexoabl MexIy
arperaTHbIMU COCTOSIHUSIMU BEILIECTB.
Ilpupoonwuit 2a3. IlpupoHbIi Ta3, €ro COCTaB M HAMNpPaBJICHUS MCIIOIL30BAaHUS B
KauecTBE TOIJIMBA M XUMHUYECKOro chipbsi. KonBepcusa merana. CuHTE3-Ta3 U €ro
UCIIOJb30BaHUE I TOJYYEHUS] CHUHTETHYECKOro O€H3MHa U METaHoJa.
[IpenenvHble W HempeAelbHbIE YriaeBOAOpoabl. KadecTBeHHbIE peakuuu Ha
KpaTHYIO CBA3b. buoras.
Kuokue eewecmea. Hegpmp. Hedtnb, ee cocraB, (usnueckue CBOICTBA U
MIPOUCXOXKJICHUE. DKOJIOTMYECKHE TMOCIEACTBUS pa3iauBa HedTH U CrocoObl
OOpBOBI C HUMHU.
[TorryTHeIt HedTsHOM ra3, ero cocraB. Ilpouneccsl mepepaboTku HedTH:
pextudukanusg u KpekuHr. [IpoxykTel nepepaboTku HeTH U UX UCTIONB30BaHUE.
Teepooe cocmoanue eewgecmea. Kuoxkue kKpucmannvl. Kpuctajuimueckue u
amopdusie BemiecTBa. [Ipu3Haku u cBoiictBa amMophHOCTH. OTHOCUTEIHHOCTD
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UCTUHBI B XuMuu. JKuakue KpHUCTaUIbI M HMX MPUMEHEHUE B TEXHUKE.
OTHOCHUTENIBHOCTh MCTHHBI B OMOJIOTHH U (PU3UKE.

Knaccugpukayua neopzanuueckux eewjecme u ee OMHOCUMENbHOCHID.
Knaccudukanus npuponnbix BemectB. OpraHudyeckue M HEOPTaHUYECKHE
BeulectBa. M3omepus. Knaccudukanuss Heopranuuyeckux BemiecTB. IIpocTeie
BEIIECTBA: METaJJIbl, HEMETAJLJIbI, OJIarOpoAHbIE Ta3bl. OTHOCUTEIBHOCTD JCICHUS
IPOCTBIX BEIIECTB HA METaUIbl M HEMETAJUIbl. AJUIOTPONUS W €€ MNPUYUHBI.
CrnoxHble BELIECTBA: OKCHJbI, KUCJIOTHI, OCHOBaHHs, CONU. OTHOCHUTEIBHOCTH
KJIAaCCU(PUKALIUU CIIOKHBIX BELIECTB.

Knaccuguxayus opeanuueckux coeounenuii. OCOOCHHOCTH COCTaBa, CTPOSHUS U
CBOMCTB OpraHU4eCKUX coeIMHEHN. OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOTO
ctpoenus A. bytieposa, @. Kekyne, A. Kynepa.

N3omMepust, Kak (QYHKIUS XUMHYECKOTO CTPOCHHS HA MPUMEPE 3TUIIOBOTO CIIMPTA
U AUMETHII0BOTO 3¢upa. [IpuunHbl MHOrooOpa3us OpraHUuYeCKUX COCIMHEHUN.
Knaccudukanus opraHu4ecKux COEAMHEHUH. YTJIEBOJIOPOJIbI: aJKaHbI, aJKEHBI,
QJIKUHBI, aJdKaJueHbl U apeHbl. Kiacchl OpraHWyecKUX COEIMHEHUN, MOJIEKYJIbI
KOTOPBIX coaepx aT GyHKIMOHAIbHBIE IPYIIbI: THAPOKCHIbHYI0, KApOOHWIbHYIO,
KapOOKCWIIbHYI0, amMuHOrpynmy. OTHOCUTENBHOCTh JCJIEHUS OpPraHUYeCKUX
COEIMHEHUI HA KJIACCHI.

Ilonumepoli. OCHOBHBIE NOHATHUS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM:
MOHOMEp, MOJUMEP, AIEMEHTAapHOE 3BEHO, CTENeHb nonuMepusanuu. CrnocoObl
MOJIyYEHHUS] TOJIMMEPOB: PEaKUUH MOJUMEpPU3ALMM W MOJUKOHIECHCALUU.
buononuMepsl M X OMOJIOTUYECKAS POJIb.

IImactmaccel. Tepmormutactsl u peakrormiactel. [IpencraBurenu rmmacTtMace u
oOnacTu ux npuMeHeHus. BoiokHa. [lpupoanble (JKHBOTHOTO M PaCTUTEIBHOIO
MIPOUCXOXKJICHNUS) U XUMHUYECKHE (MCKYCCTBEHHBIE M CHUHTETUYECKHE) BOJIOKHA.
[IpencraButenn BOJNOKOH U o0jacTM uX npuMmeHeHus. Heopranuueckue
MOJINMEPHI, KaK BEIIECTBA aTOMHOM CTPYKTYpBHI.

Cmecu, ux cocmae u cnocoovl pazoenenusn. lloHarue o cMecu, Kak CHUCTEME
COCTOsILIIEH M3 PAa3IMYHbIX XMMHUYecKuX BemlecTB. Knaccudukanus cmeceil mo
BU3YaJbHBIM TMpHU3HAKaM (TOMO- M TE€TEPOTCHHbIE CMECH) M IO arperaTHoMy
COCTOSIHMIO (TBEpble, XKUJIKHE U ra3000pa3Hblie cMecu). CocTaB cMeceii: MaccoBast
u oObemMHas JoJM KoMmIoHeHTa cMecH. CrocoObl paszeleHus CcMecen.
Jucnepcuvte cucmemsl. Ilonsitue pucnepcHor cucreme. Kiaccudukanus
JHUCIIEPCHBIX CHCTEM IO pa3MepaM JUCIEpPCHOM (a3bl U arperaTHOMY COCTOSIHHIO
IUCIIEPCUOHHOM cpeAbl U IUCIEPCHOM (a3bl. 3HaueHHE NUCIEPCHBIX CHUCTEM B
pUpOJE, IPOMBIIUICHHOCTA W [OBCEJHEBHOM  KM3HM  YEJOBEKA.
I'pyboaucnepcHble cHCTEMbl U HMX KiIaccuPuKauus (CyCHEH3HH, 3MYJIbCHUH,
a’po3onu). IlpuMeHeHne 3THX CHCTEM B TEXHUKE M ObITy. TOHKOIMCIIEpCHBIE
(komtouaHbIE) cUCTeMbl, uX Kilaccupukanus (3o u renu). Koarymsuws.
Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsl u ¢oTorpaduu 1o TeMe: HEOHOBasi peKjiamMa M aproHOBOM
CBapKoW, aupmxaliaell M  BO3AYIIHBIX IAPOB, 3alOJIHEHHBIX  TEJHUEM,
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OaJIbHEOJIOTUYECKUE PAJOHOBBIE BaHHBI. PasnuuHbie (OpMBI HEPHOIUUECKOM
cucteMbl xumuueckux snemeHToB JI.M.Menneneesa. [Toptpetsi: JI. Byaboapana,
JI. Hunmecona, K. Bunkiepa, A. byrtnepoBa, ®.Kekyne, A. Kynepa. Monenn
KPUCTAJUIMYECKUX PELIETOK: XJIOpUJa HATpus, UOJa, YIIEKHUCIOro rasa, ajiMasa,
rpadura. OO6pa3ibl MHUHEPAJOB M BEIIECTB C HMOHHBIM THUIIOM CBSI3M (OKCHIA
KaJblMsl, Pa3IMYHbIX COJIEH, TBEPJbIX IIEIOYEH, TajuTa, KalblUTa), BEIIECTB C
KOBaJICHTHBIM TUIIOM XUMHUYECKOU CBSI3H.

Komnekuuu: MeTamioB, CIUIaBOB; BEUIECTB U MATEPHAIIOB, MOJIy4Ya€MbIX Ha OCHOBE
MPUPOJHOTO Ta3a; HEPTh W MPOIYKTHI €€ rnepepaboTku; aMOp(HBIX BEIIECTB U
MaTepuasIoB; MpUOOPOB HA OCHOBE KUIKUX KPUCTAJLJIOB; MPOCTBIX M CIOXKHBIX
BEILECTB; IUIACTMACC, BOJIOKOH, HEOPraHUYECKHX MOJIUMEPOB (MUHEPAIOB H
TOPHBIX TIOPOJ); OpraHUYecKux coenuHeHui. uddys3us TyMIUCTHIX BEIIECTB C
ropsuiel JamMmoyky HakaduBaHusd W AUGQy3us NepMaHraHata Kajaus WIu
cynbdara menu (I1) B Boze.

[Ipubopel Ha OCHOBE HHM3KOTEMIIEpAaTypHOM Iia3Mbl (Ta30BbIE  JIA3EpHl,
MJIa3MEHHbIE TAaHEJH TEJIEBU30POB U T.1I.)

[IlapoctepxHEBbIE M OOBEMHBIE MOJETU MOJIEKYJ TEpBbIX MpeACTaBUTENIEH
pEeAeNbHBIX YTIJIEBOAOPOJOB, cTpykTyp Oenka u JJHK. dusuueckue cpoiicTBa
ra3zoo0pa3HbIX (MporaH-OyTaHOBasi CMECh B 3aKUTAIKE), KUAKUX (OC€H3WH) U
TBEpbIX (MapaduH) aTKaHOB: arperaTHOe COCTOSIHKE, PACTBOPUMOCTH B BOJIE.
['openue mnpomaH-0yTaHoBoW cMecu (3axkuranka). OTHOIIEHUE TPEACTbHBIX U
HEIPEAEIbHbBIX YIVIEBOJOPOJAOB K PacTBOPY I€pMaHraHara Kaiauss U OpOMHOI
Bojie. OOpa3oBanue HEDTIHON TUICHKH HAa IIOBEPXHOCTH BOJIBI.

OObHapy>keHue HenpeAeTbHBIX COSTUHEHUH B KUAKUX He(QTEIPOIYKTAX.
[Tonyuenne mnnactuueckoit cepol. Ilomyuenune Oenoro ¢ocdopa. I[lonyuenue
OUCTWILIMPOBAaHHOW  BoAbl. OYMCTKa CMECHM KpPUCTAUIOB JAMXpoMara |
nepmaHraara kamus. OOpaslbl pa3IUYHBIX JHUCIEPCHBIX CHUCTEM: 3MYJIbCHUM,
CYCIIEH3UH, a3p030Jid, Teau W 30iu. [lodyuyeHue KOJUIOMAHOrO pacTBOpa U3
xyopuna xenesa (L. Koarynsus monyderHoro pactopa. dddext Tunmans.
Jlabopamophnvie onvimei. 1. KoHcTpywpoBaHue TEpPUOIUYECKON  TaOIUIIBI
XUMHUYECKUX DJIEMEHTOB C UCIOJIb30BaHUEM KapTodyeK. 2. (O3HaKOMIJIEHHE C
KOJUIEKIIUSIMU METAJIJIOB U CIJIaBOB. 3. BpoyHOBCKOE ABMKEHUE YACTHUI] TYIIH WIH
BETOYHOM IbUIbIEI B Bojae. 4. IIpoBepka mpubopa ais MONMy4deHHs Ta30B Ha
FEPMETUYHOCTb. 5. YBEJIWYEHUE JaBICHUS KUAKOCTH IpH €€ CxKaThud. O.
CpaBHEHHE KOJ€0aTENbHbIX JBUKEHUI MOJIEKYJ BOJbI M JibJa ¢ nomoisio CBY.
7. BplmapuBaHue pacTBOpa NOBAape€HHOM CoyM. POUIBTPOBAHHE TI'E€TEPOTCHHOU
cmecu. OTcTauBaHue, KaK CIOCO0 pa3eieHus cMecel IeKaHTallue U ¢ MOMOIIbIO
JNETUTENBHON BOPOHKHU. 8. O3HaKOMIIEHUE C AUCIIEPCHBIMU CHCTEMaMU
IIpakmuueckasa padoma Ne 1. V3ydyenune ¢otorpa@uil TPEKOB 3apsKEHHBIX
YacTHII.

IIpakmuueckasa paboma Ne 2. Tlonyyenue, cobupaHue v pacrio3HaBaHUE ra3oB.

Tema 3. Xumuueckne peakuuu (13 1)
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Xumuueckue peakuyuu u ux Kiaccuuxkayus. XUMUYECKUE PEAKUUHA WU
XUMUYECKUE SIBJICHUS, WX OTIUYUS OT (PU3NUECKUX siBJIeHUM. Peakiuu 06e3
W3MEHEHHUSI COCTaBa BEIIECTB: AUIOTPONM3AIMUA W M30Mepu3aluu. Peakuuu,
WIylIIME€ C U3MEHEHUEM YKCJIa M COCTaBa BEIIECTB: COCAUMHEHHMS, PA3JIOKECHUS,
3amenieHus, ooMeHa. Peakiuu, npoTeKarouye ¢ BbIICJICHUEM WM MOTJIONIEHUEM
TEIJIOTHI: 9K30- M JHAOTepMUYeckue.  [lpyrue mnpuszHaku Kiaccupukanuu
XUMUYECKUX peakIuii Ha mnpuMmepe cuHTe3a okcuaa cepol (VI): u3menenue
CTENIEHEH OKHCICHHUSI DJEMEHTOB, OOpa3ymoNIMX  BEIIECTBA, HCIOIb30BAHHE
KaTajau3aTopa, arperaTHOE COCTOSIHUE BEIIECTB, HAIIPABIIEHUE ITPOLIECCOB.
Ckopocmp xumuueckoit peakyuu. IloHsTHE O CKOPOCTH XUMHUYECKOW pPEAKIIHH.
['oMOreHHblE W TE€TEpOreHHBIE PEAKIMU. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peaKiuu OT MPUPOJbl PEaruPYIOLIMX BEIIECTB, UX KOHIIEHTPAIMU. 3aBUCUMOCTH
CKOpOCTH peakuuu oT Temneparypol. I[IpaBuno Baut-I'opda. 3aBucumocth
CKOPOCTH pEAaKUMM OT IUIOAJd CONPUKOCHOBEHUS BEHIECTB W HAIMYUS
KaTaJu3aropa.

Oopamumocmo xumuueckux peaxkyuui. HeoOpatumble U 00paTUMBIE PEAKIUU.
CocTrosiHMe XUMHYECKOTO PAaBHOBECHS JIJIs 00OPAaTUMBIX PEaKIIUH.

[Mpuniun Jle-lllatense. CwmelieHne XUMHYECKOTO PABHOBECUSI OOPATHUMBIX
peaKIHi B XUMUYECKOM IIPOU3BOACTBE HA IPUMEPE CUHTE3a aMMUaKa.
Okucnumenvno-eoccmanogumenshule peakuyuu (OBP). Inekmponus3.

CrereHb OKHCICHMSI M €€ ompejeneHue no ¢gopmyne coenuuenus. [lonarue o6
OBP. Oxucnurenb 1 BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBIICHHE.
DJIEKTPOIU3 paciyIaBOB U PACTBOPOB Ha MPUMEPE XJIOPUAA HATPHUSL.
DNEKTPOIUTUYECKOE TOIYyYEHUE aIIFOMUHUS. [IpakTHueckoe NpPUMEHEHHUE
3JeKTpoJin3a. ['anpBaHOIIACTHKA U TAIbBAHOCTETHSL.

Xumuueckue uUCMOYHUKU MOKA. 1albBaHWYECKUE DIIEMEHThl Ha IIpUMEpe
sanemenTa Jlanuans-SAkoOu, MX yCTpONCTBO M MPUHUMUI ACUCTBUS. Y CTPONCTBO
OaTapeilku Ha MPUMEpPE CYXOro IIEJIOYHOI0 JIEeMEHTa. Y CTPONUCTBO CBHMHIIOBOTO
akkymyssitopa. ["anpBaHu3anus 1 351eKTpodopes.

QDu3uka Ha cayxycoe uenogeka. AHTPOIIOMETPHUA: U3MEPEHUE UIMHBI U MAacChl
TeNa, CINUPOMETPUS M KU3HEHHAs EMKOCTb JIETKMX. TeruioBble U3MEPEHUS U
temiorepanus. M3mepenne aprepuanbHOro JaBiieHusd. ['UIEPTOHUSA U TUIIOTOHUS.

VapTpa3BykoBasi JUArHOCTUKA W TEpaIusl. DIeKTpoTepanus. Jlazepnas
Tepanus. MarauTHbli pe30HaHC U peHTreHoauarHoctuka. dmrooporpadus.
Tomorpadus

Jlemoncmpayuu.

[Tonyuenue 6enoro pocdopa. 'openue gocdopa u pacrBopenue okcunaa dpochopa
(V) B Bogme. Ilonyuenue u paznoxenue ruapokcuga meau (I1). Bzaumopeiictue
xene3za ¢ pactBopoM cyibdara meau (II). OnbITel, WUTIOCTPUPYIOIIUE TTPABUIIO
bepronne — oOpa3zoBaHue ocajika, raza Wi ciaaboro 3JIeKTpOiIuTa. 3aBUCUMOCTb
CKOPOCTH PEaKIMu OT MPUPOJIbl BEIIECTB Ha IPUMEPE B3aUMOJICHUCTBUS PaCcTBOPOB
pPa3IUYHBIX KHUCJIOT OJMHAKOBOM KOHIIEHTPAllMU C OJIMHAKOBBIMU TpaHyJIaMu
[IMHKA U B3aUMOJICHCTBUE OJMHAKOBBIX KYCOYKOB MarHus, IIMHKA M >Kelie3a C
COJITHOM KHCIJIOTOW. B3amMonencTBue pactBopa CEpHOW KHUCIOTBHI C pacTBOpamMu
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ThoCcynb(daTa HATpPUSl Pa3TUUYHOW KOHLEHTpauuu. B3aumonelcTBue pacTBOpPOB
CEpHOM KHUCIIOTBI U TUOCYJIb(aTa HATPUs IPH Pa3IMUHBIX TEMIEpATypax.
OOpaTuMble peakuMy Ha TMpuUMepe TMojdydeHuss pojaanuaa skeneza (1) wu
HaOJIOACHUS 33 CMEIICHHUEM PAaBHOBECHS MO0 MHTEHCHUBHOCTH OKPACKU MPOAYKTa
peaKIuy NPy U3MEHEHUH KOHIIEHTPAIIUU PEareéHTOB U MPOJIYKTOB.

I'openue cepsl, kak OBP. Mogenb anekTponusepa. Mogaenb 3JIEKTPOIU3HON
BaHHBI ISl TOJYYECHHUS QIIOMUHHSL. Komneknust Garapeexk. CBHHIIOBBIN
akkymysstop. Pocromerp, MEOUUMHCKUME BEChl, CIHUPOMETP, PTYTHBIA U
ANEKTPOHHBINA TEPMOMETPBI, TOHOMETPHI PA3IMYHBIX BUJIOB, JTa3€pHAs YKa3Ka.
BuneodparmeHTs! 1 ciaipl o TeMe.

JlabopamopHvle onvimei. 1. BiusHue TeMnepaTypbl Ha CKOPOCTh PEAKIIMH OKCHA
Menu (IT) ¢ cepHoil kucnoroi. PasznoxkeHue mepokcHuaa BOAOPOJA C MOMOUIBIO
okcuaa mapranua (1V) , a Takke kaTtanasbl ChIporo kaprogens. 2. BeitecHeHHe
Meau U3 pacTBopa cynbdaTta meau (I1) xemnesom.

lIpakxmuueckas paboma Ne3. I3yueHrne XUMUUECKUX PEAKIIUA.

lIpaxmuueckasa paboma Ne 4. Coopka eanvb8anuyeckozo nemMeHma u UCHblmaHue
e2o Oeticmaus.

Tema 4. 3x0poBbe (224).

Cucmemamuueckoe nonox ceHue 4ei06eKa 6 Mupe HcugomHulXx.

buonorudeckas kmaccudukaius denoBeka. [IpsMoxoxaeHne W ero BIUSHHUE Ha
CKeJIET uesioBeKa. Pyka — opran u npoayKT Tpyaa. Pa3BuTue yepemna u roioBHOIO
Mo3ra 4eyioBeka. llepBass W BTOpas CUTHaJbHBIE CHCTEeMbl. buocoruanbpHas
MIPUPO/Ia YEIOBEKA.

I'enemuka uenoseexa u memoowl ee u3y4eHus.

OCHOBHBIC TOHATHS T'€HETHUKU: HACJICJACTBEHHOCTh, HM3MEHUYHMBOCTb, TICH,
XpOMOCOMBI, MyTalldd, TE€HOM, TEHOTHUN, (EHOTUI, JOMUHHUPYIOIIHNE U
pelieccuBHbIE MpU3HaKU. ['eHOM 4elioBeka U ero pacmudpoBka. [Ipakrudeckoe
3HAYCHUE W3YUYEHUS T'€HOMa uejioBeKa. MeTOoJ/ibl M3YUeHUs] TeHETHKU YeloBeKa:
reHeaJIOrnYeCKui, OJIN3HEIOBBIM, IIUTOT€HETUUCCKHM. I'eneTnueckue
(HacneacTBeHHBIE) 3a00JI€BaHMS YEIIOBEKA.

Duszuka uenogexka. CkeneT ¢ TOUKU 3pEHUS] (PU3MYECKOTO IOHATHS O phIUare.
KpoBooOpamieane B cBeTe  THAPOJWHAMHUKH: IIYJIBC, KPOBSHOE JaBJICHUE.
Huddysus, kak ocHOBa (GopMUPOBAHUS MEPBUYHON W BTOPUIHOM MOUYHU B MOYKAX,
a TakKe Tra3000MeHa B TKaHSAX W JIETKUX. [epMOPETYJISAUS C TMOMOIIBI0 KOXKH
MyTEM TEIJIONPOBOAHOCTH, KOHBEKLMH, W3Ty4CHUS U HUCHapeHUsi BOJIbIL.
DNeKTpoJMHAMUYECKasi TpUpoJia Mepelayd HEPBHBIX HUMYJbCcOB. OnTuyeckas
cucTeMa 3peHusl. AKyCTHYECKasi CUCTEMA ClTyXa U roJ10co00pa3oBaHue.

Xumusn uenogexka. XMMHUUYECKMI COCTAB TEJla YEJIOBEKA: DJICMEHTHI U BEIIICCTBA, UX
kinaccudukanusa u 3HadeHue. Boga, ee pyHkuuu. BonHbiil 6anaHc B opraHuszMe
yesnoBeka. MuHepalibHbIE BEIIECTBA U UX POJIb B KU3HEJAEATEIHOCTU OpraHu3Ma
yejoBeka. 3a00JeBaHMs, CBSI3aHHBIE C HEJIOCTAaTKOM WM H30BITKOM HEKOTOPBIX
XUMHYECKHUX DJIEMEHTOB B OPTaHU3ME YETIOBEKA.
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Bumamunwi. Victopusi OTKpBITHUST BUTAMUHOB. BuTaMuHBI, KaKk OHOJOTMYECKU
aKTUBHBIC BEIIECTBA. bone3nu, BBI3BaHHBIE HENOCTATKOM WU H30BITKOM
BUTAMUHOB: aBUTAMHHO3bI, TUIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3HI.

CyTtoyHasi TOTPeOHOCTh YEJIOBEKA B BATAMUHAX U UX OCHOBHBIE (DYHKIIUH.
Knaccudukanus ButamuHOB. BojopacTBopuMble BHUTaMUHBI Ha IpUMEpe
ButamuHa C. )KupopacTBopuMble BUTAMUHBI Ha IPUMEPE BUTAMUHA A.

T'opmonui.

HepBHas 1 rymopasibHasi peryJisiliii MPOLECCOB KU3HEAEATEIbHOCTA OpraHu3Ma.
["'opmoHBI, Kak MPOAYKTHI, BEIpaOaThIBaEMBbIE JKeJIe3aMi BHYTPEHHEH CEKPEIIUU.
Knaccudukainus TOpMOHOB MO 3Kele3aM, KOTOpbIE WX MPOAYIHUPYIOT U TIO
xuMudeckoit mpupoae. CBolicTBa rOpMOHOB. MHCYNWH, Kak TOPMOH OEIKOBOMA
NpUpOAbl. AJpeHaIuH, Kak TOPMOH aMUHOKHUCIOTHOU Tipuposibl.  CTepougHbie
TOPMOHBI Ha TpUMEpE MOJIOBBIX. [ 'umnep- u runoyHKIuUs Keae3 BHYTPEHHEH
CEKpeLUH.

Jlekapcmea. KpaTkue cBefeHUS O 3apOXKJICHUM U Pa3BUTUU  (apMaKoOJIOTHH.
Knaccudukanus neKkapcTBEHHBIX CPEJICTB IO arperaTHOMY COCTOSIHHIO: JKHJKHE
(pacTBOpBI, HACTOU, OTBAPBI, MUKCTYPBI, dMYJIbCUH, CYCHIECH3UH U Jp.), TBEPIbIC
(mopoiku, TabMETKU, MUIIONU, KAlCyJjbl), MATKHE (Ma3u, JUHUMEHTHI, MAacCThI,
cBeun).  Aunkanouapl.  Bakuumsbl.  XUMHOTEpaneBTUYECKHUE  Ipenaparbl.
Antubuoruku. Hapkotuueckue mnpemaparsl. Hapkomanus u ee MOCIeACTBUS.
OnTuManbHBIN peKUM NPUMEHEHHUS JIEKAPCTBEHHBIX MTPENapaToB.

300poewiit 0opa3z yncuznu. Ousnyeckue 310poBbe U ero kpurepuu. llcuxuyeckoe
3I0pOBbE U €ro KpuTepuu. HpaBcTBEHHOE 3/10pOBbE U €ro Kputepuu. Tpu
OCHOBHBIE COCTABJISIIOIIME 30pPOBOr0 O0Opa3a JKU3HU: PEXKUM [IHS, MPABUIHHOE
nutanue, (U3nYeckas akTUBHOCTh U 3aHsATUE criopToM. DakTopsl, BAUsIOMIKE HA
3I0pPOBbE 4YEJOBEKA: OKpYy)Kawolas cpeaa, npodriakThuueckass BaKIUHAIMS,
CTPECCHI, BpEAHBbIC MPUBBIYKUA. AJKOTOJU3M U €ro nocienctsus. Hapkomanus u
€€ MOCJICICTBUSI.

Qu3zuka Ha cayxcobe 300p08ba uenoeeka. AHTPONOMETPUS: U3MEPEHUE IJIUHBI U
MAaccChl TeJla, CHUPOMETPUS U KUZHEHHAS] EMKOCTh JIETKUX. TerioBble U3MEPEHUS U
teriorepanus. M3MmepeHue apTepralibHOTO JaBieHus. [ UepTOHUS U TUIIOTOHUSI.
VYapTpa3ByKkoBasi IMarHOCTUKA U Tepanus. Jnekrporepanus. JlazepHas tepanusi.
MarauTHbIl pe30HaHC U peHTreHoauarnoctuka. dmooporpadus. Tomorpadus
Coepemennvie meOUyUHCKUE MEXHOI02UU

310pOBhE YETOBEKA: CUCTEMHBIN 1oax01. HopMmanibHast pu3nonorus 4emoBeka.
OcobeHHoCTH (hYHKIIMOHUPOBAHUS ABIXATEIIBHON, KPOBEHOCHOM U JPYTHX CUCTEM
opranuzMa. OU3MOJIOrHYECKHUE MOKA3aTEN OpraHu3Ma 4eJIOBeKa U UX
HOpMaJIbHOE 3HaueHHE. MEeIUITMHCKUE TEXHOJIOTUU JUArHOCTUKU 3a00JIeBaHUMN.
B03M0XKHOCTH U IEpCIIEKTUBBI METOA0B MPOPUIAKTUKH, TEPATTUU U
BOCCTaHOBJICHUS opranu3Ma. [101xo0/1bl k MoBbIIeHUIO () (PEKTUBHOCTH CUCTEMBI
3/IpaBOOXPAHECHUS.

Hughekyuonnwvie 3ad01e6anusn u ux npopunakmuxa

Nudexknmonnsie 3a00yieBanus 1 uX Bo30yautenud. CriocoObl mepeaadn
MH(EKIIMOHHBIX 3a00JIEBaHUI U COIUAbHBIE (DAKTOPHI, CIIOCOOCTBYIOIINE UX
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pacnpocTpaHeHuto. UMMyHHas cucteMa U NpUHIUIBL ee padoThl. OcOOEHHOCTH
(YHKUMOHUPOBAHUS UMMYHHUTETA Y Pa3HbIX rpymil HaceneHus. CrocoOsbl
nporIakTUKK MH(DEKIMOHHBIX 3a00sieBanuil. Bakuunanus. HanpaBieHHOCTh
MEIUIMHCKHUX MpenapaToB Juist 00pbObl ¢ THPEKIIMOHHBIMU 3a00JIEBaHUSIMHU.
[Tpobiiema pa3BUTHS yCTOMUUBOCTH BO30OyuTEseH 3a00I€BaHUA.
MexayHapoaHbIe TPOrpaMMBbl 10 60prOe ¢ HHPEKIIMOHHBIMU 3a00JIEBaHUSIMH.
Hayka o npaBH/JIbHOM NUTAHUH

Metabonn3m, kKak OOMEH BEIIECTBOM U dHEPruei Ha ypoOBHE OpraHu3Ma.
[TpuHIIUTIBI QYHKITMOHUPOBAHUS MMUIIEBAPUTEIHHOM cucTeMbl. KauecTBo
IIPOJIYKTOB NUTAHUS C TOUKH 3PEHHS SFHEPIE€TUUECKON LIEHHOCTH U COJIEP KaHUS
MOJIC3HBIX U BPEJIHBIX BEIIECTB 3HAUCHUE COATaHCUPOBAHHOTO MUTAHUS JIJIS
nojJiep>kaHus 310poBbs. [InineBbie 700aBKU: MOJI€3HbIE CBOMCTBA U TOOOYHBIE
3 PeKxThl X UCMONb30BaHUS. JIMEThl 1 OCOOEHHOCTH UX TPUMEHEHHUS.

Jlemoncmpayuu. Tabnuipl, BumeopparMeHThl W claiabel no Tteme: Ckener
yenoseka. Mymsik «Tope yenoBeka». Mogens moinekynsl JJHK. Monenu riasa,
yXa, MOYKH, HEPBHOM CUCTEMBbI 4esnoBeka, Koxku. Ckener yenoseka. M3mepenue
yJIbCa, NABJIEHUS, OCTPOTHI 3pEHHUS], TEMIIEPATYPhI TENA.

Komnexuuu: BUTAMUHHBIX  IPENapaToB, MEIUIMHCKUX TOPMOHAIbHBIX
NpernaparoB, JIEKApCTBEHHBIX (OPM  Pa3IMYHOTO arperarHoro COCTOSIHHS,
JEKapCTBEHHbIX (QOpPM  pa3IMyHOrOo CHEeKTpa JedcTBus. buyperoBas wu
KCAHTOIIPOTEHHOBAsI PEAaKIUU IS IperapaTa HHCyJIHHA. [lopTpeTsl BhLAAIOIIUXCS
YYEHBIX, BHECIIUMX 3HAYUTENBHBIA KJIaa B (apMakoJIOTHIO. PocTtomerp,
MEIULMHCKHE BECHI, CIHUPOMETP, PTYTHBIA M JJIEKTPOHHBIA TEPMOMETPHI,
TOHOMETPHI Pa3IMYHbIX BUJIOB, JIA3€pHAs yKa3Ka

JlabopamopHvie onvimeoi.

1. V3ydyeHre MHCTPYKUUU IO NMPUMEHEHUIO alTE€YHBIX MPENnapaToB BHUTAMHHOB.
Onpenenenue pH pactBopa Butamuna C. 2. Onpenenenne pH cpeasl pactBopa
acupuHa

IIpaxmuueckasa paboma Ne 5. Hccrnedosanue nponopyuoraibHocmu

CcOOCMBEHH020 payUOHA NUMAHUSL, NPOBEPKA COOMBEMCMBUS MACCHl Mmea
803PACMHOU HOpMe.

Ipaxmuueckasn paboma Ne 6. Humepnpemayus pe3yibmamos oouje2o anaiusza
KpOGU U MOYU.

Ipaxmuueckasn paboma Ne 7. OnieHKa MHANBUIYATEHOTO YPOBHS 3I0POBbSI.
Ipaxmuueckas paboma Ne 8. OuieHka OMOTOTHYECKOTO BO3pacTa

Tema 5. CoBpeMeHHOe ecTeCTBO3HAHME HA Ciayxk0e yesioBeka (22 v)
dnemenmapuvt au Inemenmaphusvie yacmuyvl? IloHsTHE O (PU3MKE BBICOKHX
JHepruu. JIMHENHBIN YCKOPUTEND 3JIEMEHTAPHBIX YaCTHULL, AAPOHHBIN KOJIanIep.
JleneHue aTOMHOIO sjpa: MPOTOHBI, HEUTPOHBL. {DYyHIAMEHTAJIbHBIE YaCTHULbI:
JIENITOHBI U KBapKku. POTOHBI. BO30HBI. AHTHUYACTHIIBIL.
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bonvwon adpounstii konnaindep. MOHTaX U yCTaHOBKA OOJIBIIOTO aJPOHHOIO
koyanaepa. [IpuHuun nevictBusa kosutaiiaepa. Ilpoucxoxnenue maccel. bo3on
Xwurrca. [Ipoucxoxaenne BeeneHHol. AHTUMUD.

Inepzemuxa u Inepzocoepesicenue

[IpoGnembl s3HEproodecneueHus: HallMOHAIbHbIE, PETMOHAIbHBIE, JIOKAJIbHBIE.
3aKOHBI COXpPAaHEHHS MacChl U dHEPrur. [IpakTnyeckoe NpUMEHEHNE 3aKOHOB
coxpanenusi. Bunpl sHeprun. CBsi3b Macchl U DHEPTUU. DIEKTPOIHEPTHUS U
criocoObI ee nostydeHus [loydyeHne 31eKTpu4eckoro Toka ¢ ImoMOIIbIO
anekTporeneparopa. HerpaguunonHas suepretuka. 1ennosvie u
euopoanekmpocmanyuu. OCHOBHbIE IOHATHSI ATOMHON 3HEPTETUKH.
PagnoaktuBHOCTh. SlnepHble peakiuu. ATOMHAs CTAaHIUS U IPUHIUI €€ paOOoThl.
ADC Ha ObICTPBIX HEUTPOHAX. PaAOU30TONHBIE TEPMORIIEKTPUUECKHE
renepatopsl (PUTEI'n), npunnun ux aeiicteus. O01acTv NpUMEHEHUS aTOMHOM
SHEPreTUuKu. AoepHas snepeemura u nepcneKmuesl ee UCHoab3068aAHUS.
Onepeonompebnenue u sHepeodpphexmusnocms.

Ilpooosonscmeennan npodonema u nymu ee peuwrenus. I'eorpadus rojioaa u ero
npuurHbl. OCHOBHBIE HalpaBiieHUs B penieHuu [1po1oBoibCTBEHHOM MPOOIEeMBbI:
- HUCIOJIb30BAaHUWE XHMMHUYECKHX BeIECTB (yI0OpeHus, peryisaropbsl pocTpa,
(hepOMOHBI, TIECTULIUIBI, PETICTUICHTHI);

- CO3JJaHME MCKYCCTBEHHBIX IIPOAYKTOB IIUTaHUSA; - METOJAbl CO3JIaHHUS
BBICOKOIPOU3BOIUTEIBHBIX COPTOB PACTEHUI U MIOPOJI ’KUBOTHBIX.

OcHoeébl Ouomexno02uu

[TonsiTe GMOTEXHONOTHH, KaK MPOU3BOIUTEIBHOMN CHIIBI OOIECTBa,
UCITOJIb3YIOIIEH JKUBBIE OPTaHU3Mbl I OMOJIOTMYECKHUE MPOLIECCHI B TPOU3BOCTBE.
Tpu 3Tana cCTaHOBJIEHHS U PAa3BUTHS OUTEXHOJIOTHH: PaHHSsI, HOBAas U HOBEUIIAs.
Tpaouyuonnasa buomexnoio2us: IPOU3BOJCTBO MPOAYKTOB MUTAHUS, epepadoTKa
0TXx0/10B. MouekyssipHast Onorexnosorus. CTpykTypa U pyHKIHUS HyKJIEUHOBBIX
kucioT. Cunres Oenka. Knerounas uwxenepus. I'ennasa tepanus. [Ipumenenue
OMOTEXHOJIOTUH B 3/IpABOOXPAHEHHUH, CEIHCKOM XO3SIIICTBE U OXpaHe
OKpy>Karolei cpenbl. ['eHHas unxkenepus. ' eHHOMOANU(PUIIMPOBaHHbBIE

OpraHU3Mbl U TPACHCTEHHBIE NPOAYKThl. Knerounas unxkenepus. Kinonuposanue.
OMOpHOHAJIbHBIE M CTBOJIOBBIE KJETKH. buojornyeckass MHXEHEpUs, Kak METOA
UCIIOJIb30BaHUSI MHUKPOOPTaHM3MOB B KauyecTBE OHMOPEAKTOPOB MJSl MOTYUYECHHS
IIPOMBINUIEHHOW  NpoAyKUUMH. OCHOBHBIE  HANpaBIEHUS  MCIOJb30BAHUS
(dbepmeHTaTUBHBIX TporieccoB. iMMoOmm3oBaHHbie hepMeHThI. Mupogoti pbinok
ouomexnonozuil. Ilepcnexmugvl pazeumus poccuticko2o ce2cmenma.
Hanomexnonozuu u ux npunoicenue

HanouwacTtnupl B KMBOM W HEKHMBOM NPUPOJE: pasMeEpbl, TUIBl CTPYKTYpHI,
(GyHKUHOHANBHAS 3HAUUMOCTh. OCOOEHHOCTH (PU3UYECKUX U XUMUYECKUX CBOMCTB
Ha"Houactull. CamoopraHuszauus. MeToabl TMOJYYEHUs] HAHOYACTUI. MeTombl
u3ydyeHus: HaHoMarepuanoB. KoHcTpyupoBanue HaHoMarepuaioB. HoBble
TEXHOJIOTUH, CTPOSIIIMECS Ha WCIOJIb30BaHUM HAHOYACTHUL] W MAaTEpPUAIIOB,
NOJIy4yaeMbIX U3 HUX. [IOHSATHE O HAHOTEXHOJOTWH, KAK YNPABISIEMOM CHUHTE3E
MOJIEKYJISIPHBIX CTPYKTyp. [[Ba mojaxo/ia B HAHOTEXHOJOTUM: «CBEPXY BHH3» H
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«CHHM3Y BBepx». MonekylapHblii cuHTe3 Hu camocOopka. HaHockommueckoe
BBIpAI[UBAHUE KPUCTAUIOB M  MOJUMEPU3UIIUS. YTIIEPOJAHbIE HAHOTPYOKH.
CunepreTuka. BausHue HAHOMEXHONO2UU HA pa38umue mexHuxKu. IKOoa02uuecKuu
acnexkm HAHOMexHON02UU.

@Du3zuka u 6oim. HarpepaTeiabHbIE U OCBETUTENIbHBIC TPUOOPHI. PazHoBUIHOCTH
JIaMII: HaKaJIMBaHUs, TAJIOTEHHBIE, JFOMUHECIEHTHBIE, CBETOUOIHBIE.
MuxkpoBosiHoBas ieub (CBY-nieus) u npuHIuUI ee paboThl.
KUIKOKpUCTAJUIMYECKUE SKpaHbl WM AUCIUIEM, MX YCTPOMCTBO. ODJIEKTPOHHBIN
tepmomeTp. JlomamHue poOoThl. PagmonepenaTdvku W pagdONPUEMHUKU.
[IpuHIMOMaNbHOE YCTPOMCTBO TeneBu3opa M TeneBuacHus. CIyTHHKOBas U
COTOBAsI CBSI3b.

Xumua u 0vim. Mormue U 4ucTAIME cpeactBa. IIOBEpXHOCTHO - aKTUBHBIE
BemiectBa (ITAB). OrbenuBarenu: XxumMudeckue M onTudeckue. VHCEKTHIUIBI -
cpeactBa st OOpbObI C HACEKOMBIMH. XHMHUYECKHE CpEJICTBA TUTHMEHBI U
kocMmeTukH. [IunieBbie 700aBKU, UX MapKUPOBKA.

Cunepzemuxa.

[lonarrie o0 CHHEpreTUKE M CaMOOpPTaHMW3allMM OTKPBITHIX cucteM. OOmue
NPUHIUIBI CUHEPTeTUKU. Touka Oudypkanuu u artpakt. Poiab cuHepreTuku s
U3YUYEHUs  TNPUPOAHBIX W  COUMAIbHBIX  siBIEeHUW. CTpyKTypHUpOBaHHE
MaTEPHAIILHOTO MUPA U €r0 U3YUYCHHE CTICIIMAIbHBIMU pa3ziesiaMu (PU3HKH.

@opMbl JBUKEHUSI MATEPUU.

Ecmecmeo3nanue u uckyccmeo. 30JI0TOE CEUEHHE U €r0 HCIOJIb30BaHUE B
MIPOU3BEACHUSAX APXUTEKTYPHI, *KUBOIMKUCH, CKYJIbNTYphl. I[lociienoBarenbHOCTD
duboHayun, ee TMpPUMEHEHHWE B HCKYCCTBE. PacmpoCTpaHEHHOCTh TMpaBUia
30JI0TOTO Ce4YeHusi W mocienoBarenbHocTH DuboHauyym B KUBOW MPUPO/IE.
buonuka u apxutektypa. B3auMONpOHUKHOBEHUE €CTECTBO3HAHUS U UCKYCCTBA.
Jlemoncmpayuu.

Tabnuuel, BuaeodparmeHTs! U hotorpaduu mo Teme.

[Toprpersr:  x. Yensuka, II. Xwurrca, JI.M. Jlenepmana, M. ®apanen,
A.A.bekkepens, M. Cxianosckasi-Kropu, JI. Meilitaep, O. ['ann

JlabopamopHvie onvimel. 1. VI3Mepenune napameTpoB KUCTH PYKU

IIpaxmuueckasa paboma Ne 9. VI3yueHue sBJIeHUS dJIEKTPOMArHUTHON UHIYKIUH.
Ilpakmuueckaa paboma Ne 10. W3yueHue 30J0TOTO CEUEHUS HA PATHMUYHBIX
00BEKTaXx.

Tema 6. Bkiiax coBpeMeHHbIX y4eHbIX B popmupoBanne EHKM (4 yaca)

N3yyenue Ouorpaguu COBPEMEHHBIX POCCHUHUCKHX YyueHbIX. OIlleHKa BKJaja
COBPEMEHHBIX pocCHUUCKUX YyueHbIX B (opmupoBanne EHKM. Ilocnennue
OTKPBITHUS B 00JIaCTU €CTECTBEHHBIX HAYK.

Peanuzanust paGodeit mporpaMMbl BO3MOXKHA 4depe3 JAUCTaHIIMOHHOE
o0yueHue ¢ MPUMEHEHNEM 00pa30BaTEIIbHBIX HHTEPHET-PECYPCOB U TEXHOJIOTHUI:
Discord, Zoom.

25



[Iporpamma 1o €CTECTBO3HAHUIO

TemaTH4yeckoe IJIAHUPOBAHUE

10 xaacc.
No HaumenoBanue paznena u | KonuuectBo | B ToM uncie
n./o | TeM 4acoB Kontponshsbie | [IpakTuueckue
paboThI paboThI)
I BBenenue 4
1 BBenenne B| 1
€CTECTBO3HAHUE
2 EcrecTtBOo3HaHne -1
€JMHCTBO HAYK O MPUPOJIC
3-4 | Koudepenmuss mo teme: | 2
«EcTecTBOo3HaHUE —
€AUHCTBO HayK 0
IPUPOJIE»
I EcrecTBO3HaHHE ul 16 1 4
MeTO/AbI O3HAHNSI MHPA
5 OMOUpUYECKUd ypoBEHB | 1
Hay4YHOT'O MTO3HAHUS
6-7 | IIpakTnueckas pabota | 2 2
Nel «OMIIUPUYECKOE
MO3HAHUE B U3Y4YEHUU
€CTECTBO3HAHUS
8 Teopernueckuii ypoBeHb | |
HAay4YHOT'O0 TO3HAHUSI
9 Cemunap o teme | 1
"TeopeTnyeckuili ypoBEeHb
HAay4YHOT'0 MO3HAHUA"
10 S3pik  ecrecTBO3HaHHUA. | 1
buonorus .
11 S3piIk  ecrecTBO3HaAHHUA. | 1
Xumusl.
12 S3pIk  ecrecTBO3HAHHUA. | 1
dusuka.
13 EcrecTBeHHO-Hay4Hast 1
KapTHHA MUpAa.
14- | Mupel, B KOTOpBIX MBI | 1
15 JKUBEM
16 [IpakTrueckas pabora | 1 1
N2  «HabGmronenune 3a
TOPSIIEN CBEYEH)
17 [IpakTrueckas pabora | 1 1

No3  «HaOmronenune 3a
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popacTaHueM CeMsH
dhacoam»
18 IIpakTrueckas pabora | 1 1
Ne4 «HabOmronenne 3a
U3MEHEHHEM  COCTOSHHS
JIbJIaY
19 OOoOmenue 3HaHmi 110 | 1
TeMe «EcTtecTBo3HaHME U
METOJIbl TO3HAHUS MUPAY
20 KonTtponbshas padora Nel | 1
10 TeMe:
«EcTecTBO3HAaHNE u
METO/IbI IO3HAHMS MHUPAY
I | Meramup OcBoenne | 12 1
KOCMOCAa M €ero poJib B
JKH3HHU YeJI0BeYecTBa
21 Yenosek u Becenennas 1
22- | IIpoucxoxaeHue ul?2
23 cTpoeHue BeeneHHoit
24 Kak wuyenoBexk wu3yuwaer | |
MeraMup
25 3aKOHBI nBIKeHus | 1
HEOECHBIX Tel
26 | I'anakTmka 1
27- | 3Be3anl.ComHIle 2
28
29 | IlpakTuueckas pabora | 1 1
Ne5 «3yuenne
3BE3IHOTO Heba c
ITOMOIIIBIO TTOJIBYDKHOM
KapThI»
30- | Conneunas cucremMa u e | 2
31 TJIAHEThI
32 Bo3moxxna mm ku3Hp Ha | 1
Mapce
| Y 000109KkH 3emamu: | 12 3
Jurocgepa,
ruapochepa, atmochepa
33 Crpoenue 3emin.
34 Jlutocdepa
35 [IpakTrueckas paborta 1
Neb «3yuenne
KOJUICKITUU TOPHBIX
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IOPOI»

36

['uapocdepa. OxeaHbl u
MODSI.

37

Boppl okeaHOB 1 MOpEN.

38

Bogp! cymu.

39

[Ipaktuueckas pabora No
7 «UM3yueHne KeCTKOU
BOABl W YCTpPaHCHHE €€
KECTKOCTH

40

ATtMocdepHoe aaBieHHE.
Berep.

41

BnaxHocTh BO3JyXa.

42

[TpakTrueckas pabora
No§ «3yuenue
MapamMeTpoB  COCTOSIHUS
BO3/IyXa B KAOMHETE

43

O6o00uienne  martepuaia
«Meramup. O06osoukH
3emuny»

44

KontponwsHas paborta Ne2
«Meramup. O6omouku
3emuu: muTtocdepa,
ruzpocdepa, armochepay

Maxkpomup. Hayka 00
OKpY:KaKOLIel cpene.
buocdepa.
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45

JKu3Hb, IpU3HAKHU KUBOTO
U UX OTHOCHUTEIBHOCT.

46-
47

[IpoucxoxaeHre >KU3HU
Ha 3emiIie.

48

XUAMUYECKUU
KJIETKH.

COCTaB

49

[TpakTrueckas pabora Ne
9 «Pacmo3naBanue
OpraHUYECKUX
COCIMHEHUI

50

YpoBHU Opra”Hu3auuu
KU3HH.

51

IIpokapuoTsl 151
YKAPUOTHI

52

[Ipaktuueckas pabora No
10 «M3yuenune crpoeHuUs
PaCTUTEIILHOU u
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KUBOTHOM KJIETKW)

53

[IpakTruueckas pabora
Nell «3yueHue
MHUKPOCKOITUYECKOTO
CTPOCHHUS YKUBOTHBIX
TKaHEN»

54

Knerounas TEOpUs.
IIpocrenimmue. Bupychsl.

55

[Ipaktnueckas padora Ne
12. 3yuyenue noBeaeHUS
MIPOCTENIINX TPOCTENIINX
oJ, ~ MHMKPOCKOIIOM B
3aBUCUMOCTH oT
XUMHUYECKOTO cocTaBa
BOJIHOM CpEJIbI.

56

JKOJIOTHYECKHUE CUCTEMBI

57

[IneBbie LIETIH.
Dkonoruyeckue PaxTopbl

58

[Ipaktuueckas padora Ne
13. «3yuenne
B3aUMOCBS3€EU B
VCKYCCTBEHHOU
DKOCUCTEME — aKBapUyMe
U COCTaBJICHHE LEIEH
IIUTAHUS.

59

brocdepa.

60

Cemunap Ha TEMY:
«IJKOJIOTUYECKHE
poOJIeMbl
COBPEMEHHOCTH

61

[Ipaktuueckas pabora No
14. H3ydeHue OBITOBBIX
OTXOJOB. PazpaboTtka
POEKTa pa3zieabHOrOo
cbopa Mycopa.

62

I[ToraTHEe OMOJIOTHYECKOM
ABOJFOIINU

63-
64

DBOIIOIMOHHAS TEOPUS

65

O6o0menne Marepuaia
110 TeMe «Makpomup»

66

KonTtponwsHas pabora Ne3
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«IIponcxoxnenue KU3HU

Ha 3emie. YpoBHH
OpraHu3aIuu KU3HHU.
OCHOBBI AKOJIOTHHU.
DBOJIIOLIMOHHAS TEOPHSI»

VI | AOuoTtuueckue 27 6
(pakTopsI 7
NMPUCNOCO0JIEHHOCTh K
HUM JKHBBIX
OpPraHM3MOB.

67- | OcobeHHocTu  kiaumara | 2

68 Poccun. 3o0Ha
aPKTUYECKUX  ITYCThIHb,
TYHJIP U JIECOTYH/P.

69 [TpakTrueckas pabota | 1 1
Nel5 «3yuenue
MIPUCITOCOOJICHHOCTH
OpraHu3MOB K  cpefe
oOUTaHUsD)

70 DIEeKTpOMAarHATHAS 1
IpUpPOJia CBETA

71 Onruyeckue cBoiicTBa | 1
CBETa

72 [IpakTrueckas pabota | 1 1
Nel6 «3yuenue
BOJIHOBBIX CBOWCTB
CBETa»

73 Caer u| l
MPUCIIOCOOJIEHHOCTh K
HEMY KHUBBIX OpPTraHU3MOB.

74 [IpakTrueckas pabota | 1 1
Nel7 «3yuenue
U300paKEHUs, J1aBaAEMOI0
JIAH30M1»

75 BryTpeHHsis sHeprus | 1
MAaKpPOCKOIUYECKON
CUCTEMBI.

76 TemoBoe  paBHOBecue. | |
Temnepartypa.

77- | Temmeparypa ul 2

78 MIPUCIIOCOOJICHHOCTh K
HEel KUBBIX OpPraHU3MOB

79 Crpoenue Monekynabl u | 1

buzndeckne CBOMCTBa
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BOJbI

80

[IpakTruueckas pabora
Nel8 «3mepenne
YACIBbHON TEeMI0EMKOCTH
BOJBI»

81-
82

DNEeKTpoauTHYECKast
JIUCCOLIMALINS

83

PactBopumocts. pH Kak
IIOKa3aTellb cpensl
pacTBopa

84

XUMUUYECKHUE CBOWCTBA

BOJIBI

85

[IpakTrueckas pabota
Nel9 «HccnenoBanue
Cpellbl pacTBOpa COJIEH U
COKa PaCTCHUI»

86

Boma — aOuotnueckuii
bakTop B KUZHU
pacTeHUH

87

Kondepenuuss no teme
«Boma — aOuornueckuiut
(dhakTop B KWU3HU IKUBBIX
OpraHU3MOB)»

88

Conn Kak aOMOTHUYECKUU
dakTop

89

I[TouBa Kax aOMOTHUYECKHIA
bakTop

90

[IpakTrueckas pabora
Ne20 «M3yuenne cocraBa
MIOYBbI»

91

buotnueckue pakTopbl

92

OO0obmenue 1o  TEMe
«Abuotndeckue (GakTopbl
U TPHUCIIOCOOJICHHOCTh K
HUM KUBBIX OPTaHHU3MOBY

93

KonTtponbsHas padbora Ned
«AluoTtndeckue (akTopbl
U TPUCTIOCOOJEHHOCTh K
HUM JKHUBBIX OPTaHU3MOBY

VIl

IIpocTpancTBO M Bpems

94

[ToHsTHA TIpOCTpaHCTBA U
BPEMEHHU

95-

buoput™msl
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[Iporpamma 1o €CTECTBO3HAHUIO

96
97 Crnoco0bl nepenauu | 1
uHpopMalMu B KUBOMU
IpUPOJIE
98 Nudopmarus u yenoBek. | 2
VIII | IloaroroBka u 3amura | 4
HCCIIeI0BATEIbCKUX
MPOEKTOB
99- | BeimonHeHnue 2
100 | skcnepuMeHTaIbHON
4acTH
HCCJIeI0BATEIHCKOTO
IIPOEKTA
101- | 3ammra 2
102- | uccnegoBaTeIbCKUX
IIPOEKTOB
11 kaacc.
No HanmenoBanne pasnena u | KomnuectBo B ToMm uncie
n/m | Tem 4acoB Kontpone | IIpakTuuec
HbIE KHe paboThI
paboThI
I [ToBropenue  kypca 10| 7
KJlacca
| MHuoroo0pa3zue 1
€CTEeCTBEHHOTO Mupa:
MeraMup, MaKpOMHpP,
MUKPOMUD
2-3 | buocdepa. YpoBHu | 2
OpraHu3alyMyd JKU3HU HaA
3emiie
4 OcHoBHbIE nosioxkenus | 1
CUHTETUYECKOUN TEOpUU
ABOJIIOLINH
5-6 | DnemMeHTbl TEPMOAUHAMHUKH | 2
Y TEOPUHU OTHOCUTEIHLHOCTH
7 Kontponsnas pabora Nel | 1 1
«IToBTOpEHNE OCHOBHBIX
3aKOHOB, ITOHATUU U TEOPUU
kypca 10 knaccay
II Mukpomup. Atom. | 34 1 2
BemecrBa
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[Iporpamma 1o €CTECTBO3HAHUIO

8-10 | OcHOBHBIE  CBeneHUsT O | 3
CTPOCHHUH aToMa

11 [Ipaktuueckas pabGora Nel | 1 1
«3yuenue dboTorpaduii
TPEKOB 3apsKEHHBIX
YacCTHUIL»

12- | OtkpeiTHE 2

13 JI..MenpaeneeBbiM
[Teproanueckoro 3aKkoHa

14- | 3nauenne Ilepuoanueckoro | 3

16 3akoHa u llepmonmnueckon
CHUCTEMBI XUMUYECKHUX
anemeHToB [[.M.Menaeneera
st bopmupoBanuss EHKM

17 biiaropoaHsble rassl

18 HMonHas xumuyeckas CBsI3b

19- | KoBaneHTtHass XuMHUYECKast

20 CBSI3b

21- | Meramibl 51 CILJIaBhBI. | 2

22 Meramnmnueckas
XUMHUYECKasi CBSI3b

23 MonekysipHO -1
KMHETUYECKAsI TEOPUSI

24 ArperatHbie cocrosiHus | 1
BEILIECTBA

25- | Ilpuponnseii ra3 2

26

27 [Ipaktuueckas pabora No2 | 1 |
«Ilonyuenue, cobupanue u
pacro3HaBaHKE ra30B)

28 Kunkue Bemecta. Hedtp 1

29- | Tsepnoe COCTOSIHHE | 2

30 BEILIECTBA. Kunkue
KPHUCTAJLIbI

31 Knaccuduxanus 1
HEOPTaHUYECKUX BEIECTB U
€€ OTHOCUTEJIbHOCTh

32- | Knaccudukamms 2

33 OPraHNYEeCKUX COCTUHEHUN

34- | Tlonumepsl 2

35

36- | Cmecn, wux cocraB H| 2

37 CIIOCOOBI pa3/IeICHUs
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[Iporpamma 1o €CTECTBO3HAHUIO

38- | JucnepcHble cHCTEMBI 2
39
40 [ToBTOpenue u o6oOmeHue | 1
no teMe «CTpOoeHHE aToMa U
BEILIECTBAY
41 Kontponenas pabora Ne2 | 1 1
«Ctpoenue aToMa u
BEILIECTBAY
1 XumMHuyecKue peakumu 13 1 2
42- | XUMHUYECKHE pEaKUUHd U uX | 2
43 KJIacCU(UKAILIUU
44- | CkopocTb XUMHYECKOU | 2
45 peaKkiuu
46 O6paTuMOCTh XUMHUYECKHUX | 1
peakiuu
47 [Ipaktueckas pabora Ne3 | 1 1
«3yuenne XUMHUYECKUX
peaKIui»
48- | OkuCAUTENBHO -2
49 BOCCTaHOBUTEIILHbIC
peakIuu (OBP).
DIIEeKTpOIn3
50 -| Xumuueckue HUCTOYHUKH | 2
51 TOKa
52 [Tpaktnueckas pabora Ned | 1 1
«COopka TraJpBaHMYECKOIrO
AJIEMEHTa U HUCIBbITAaHUE €ro
IEUCTBUI»
53 [ToBTOpenue u o06o6OmeHue | 1
no TemMe  «XHUMHUYECKHE
peaKIun»
54 Kontponenas pabota Ne3 | 1 1
«XHUMHUYECKUE PEAKIAN
v 310poBbeE 22 1 4
55- | Cucremarnueckoe 2
56 MOJIO)KEHUE  4YEJIOBEKa B
MHUPE KUBOTHBIX
57- | I'enernka YyeJIoBeKa ul?2
58 METObI €€ U3YUYCHUS
59 -| ®usuka yemoBeKa 2
60
61- | Xumus gemoBeka 2
62
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63 Butamunbl 1
64 ["'opMOHBI 1
65 JlekapcTBa 1
66 3110poBbIH 00pa3 KU3HH 1
67 dusnka Ha ciyxoe | 1
3I0pOBbS YEJIOBEKA
68 CoBpeMeHHbIE 1
MEUITUHCKHUE TEXHOJIOTHH
69 Nupexumonusie 1
3a00J1eBaHUs u ux
npoduIaKTUKa
70 Hayka o npaBUJibHOM | 1
MMUTaHUU
71 [Ipaktrueckas pabora Ne 5| 1 1
«HccnenoBanue
MPOTIOPITMOHATIEHOCTH
COOCTBEHHOI'O panuoHa
MTATaHUA, poBepKa
COOTBETCTBUSI MAacCChl TeJja
BO3PACTHON HOpMEY.
72 [Ipaktuueckas pabora Ne 6 |
« HNaTepnperanus
PEe3yIbTAaTOB o01ero
aHaIM3a KPOBU U MOUN».
73 [Ipaktruyeckas padora Ne 7| 1 1
«OueHka WHIUBUYaJTbHOTO
YPOBHS 3JI0POBBSI.
74 [Ipaktuueckas pabora Ne 8| 1 |
«OreHka  OUOJIOTHYECKOTO
BO3pacTa
75 [ToBTOperne m o0606meHwe | 1
no teme «YenoBek M €ro
3JI0POBbE»
76 Koutponbnas pabGora Ned | 1 1
«YesoBeK M ero 310pOBbE»
\% CoBpemenHoe 22 2
eCTeCTBO3HAHHUE HA CJIy:KOe
YyeJIOBEKa
77- | DnemMeHTapHbI | 2
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78 3JIEMEHTAPHBIE YACTHUIIbI

79 Bonpmon agpoHHbIN | 1
KOJUTauiep

80 - | Duepreruka ul?2

81 HEProcoepereHne

82 [Ipaktruueckas pabora Ne9 | 1 |
«3yuenue SIBJICHUSA
3JIEKTPOMArHUTHOU
WHITYKITAWD)

83- [IponoBonbcTBEHHAS 2

84 npobiemMa W NOYyTH  €r0
pelieHus

85- | OCHOBBI OMOTEXHOJIOTHH 2

86

87- | HanorexHonoruu u  ux | 2

88 MIPUMEHEHUE

89- | Yuennueckas koH(pepeHuus: | 2

90 «l"OpU30HTBI  IIPUMEHEHHUS
HAHOTEXHOJIOTHI

91- | ®usuka u ObIT 2

92

93- | Xumus u ObIT 2

94

95 CunepreTuka 1

96- | EcrectBo3HaHue ul?2

97 HCKYCCTBO

98 [Ipaktuueckas padora NelO | 1 |
«M3yuenue 30J10TOTO
CEUYCHHMS Ha  Pa3JIUYHbIX
00BEKTaX»

VI Bxuan COBpPEeMEHHBIX | 4
yueHbIX B ¢opmMHupoBaHHE
EHKM

99- | Bxilag pOCCHMCKHX Y4YEHBIX | 2

100 | B dopmupoBanue EHKM

101- | CoBpeMeHHBIE OTKPBITHUSA | 2

102 | pOCCUHCKHUX YUYEHBIX

Y4eOHO-METOMMUECKNIT KOMILUIEKT
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Jluteparypa aas yuureJis

1. EcrecTtBo3nanue. 10 kiacc. YueOnuk. ba3oBbiii ypoBeHb

(aBTop O. C. I'abpuensn, N.I'.Octpoymon, H.C.Ilypsimera, C.A.Cnaakos,
B.W1.Cugornasos). — M.: [Ipoda, 2014.

2. EcrectBo3nanue. 10 kinacc. Meroauueckoe nocodue (aBropsl O. C. ['abpuensis,
C.A,Cnanxos).

3. EcrectBo3Hanue. 11 kiacc. YueOuuk. bazoBblit ypoBeHb

(aBTop O. C. I'abpuensn, N.I'.Octpoymos, H.C.Ilypeimesa, C.A.Cnaaxos,
B.1.CuBornasos). — M.: [lpoda, 2014.

4.®Dusuka: 00JBIION CIPABOYHUK IS IIKOJBHUKOB M MOCTYHAIOIUX B BY3bl. —
M.: Ipoda, 2001.

5. XapnamnoBuu I'. JI. MHoronukas xumus: KH. Juist ywamwmxes / I ]l
Xapiammoud. — M.:

[Ipocsemenue, 1992.

6. XuMmus: DSHUUKIONEAUS XUMUYECKHUX OdJleMeHToB / moa pen. A. M.
CwmoneroBckoro. — M.:

Hpoda, 2000.

Jluteparypa nJis ydammuxcs

1. EctectBo3nanue. 10 kiacc. YueOuuk. ba3oBriii ypoBeHb

(aBTop O. C. I'abpuensn, U.I.Octpoymos, H.C.ITypermiea, C.A.Cnaakos,
B.N.Cusornazos). — M.: Ipoda, 2014.

2. EcrectBo3Hanue. 11 knacc. YueOHuk. ba3oBblii ypOBEHb

(aBTop O. C. I'abpuensan, N.I'.Octpoymos, H.C.Ilypsimesa, C.A.Cnaakos,
B.M.CuBornazos). — M.: [Ilpoda, 2014.

Hudposbie 00pa3zoBaTebHbIE pecypChl:
1. Moaynu 351eKTpOHHBIX 00pa3oBaTeabHbBIX pecypcoB (http://fecior.edu.ru)

2. Matepuanbl €IMHON KOJUICKITUH IU(PPOBBIX 00pa30BaTEIHHBIX PECYPCOB
(http://school/collection.edu.ru)
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