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IosicHuTEeNLHAA 3aNIUCKA.

Pabouas nporpamma no ecrectBo3Hanuto st 10-11-ro knmacca cocrtaBieHa
Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
porpamMmbl cpefHero oodiero odpaszoBanus, npenacraBieHHbIXx Bo OI'OC COO,
nporpaMmbel  (OPMHUPOBAHMS ~ YHUBEPCAIBHBIX  Y4YEOHBIX JEUCTBUH UM ¢
UCIIONb30BaHuEM aBTOpckoi mporpammsbl At 10 — 11 xkmaccoB O.C. INabpuensina
«EcrectBoznanue» (I'abpuensa O.C. Pabouune mporpammel. EctectBo3nanue. 10-
11 xmaccel: yuebHO-MeToauueckoe nmocodue / O.C.I'abpuensn, C.A.Cnaakos. — 2-¢
u3., crepeotun. — M.: Jlpoda, 2014. — 110, [2] c.)

[emsamMu n3ydeHUs THTETPUPOBAHHOTO Kypca «ECTeCTBO3HAHHE» B CTapIIeH
IIKOJIE SIBJISIFOTCAL:
* CO3/IaHHE OCHOB ILIEJIOCTHOM HayYHOW KapTHHBI MUDA;
* (popMHUpOBaHUE TOHMMAHUS B3aMMOCBSA3H M B3aUMO3aBUCUMOCTU €CTECTBEHHBIX
HAyK; BIMSHUS E€CTECTBEHHBIX HAyK Ha OKPYXAIOIIYI0 Cpely, SKOHOMHUYECKYIO,
TEXHOJOTMUECKYIO, COLMAIbHYIO U ATHUECKYIO C(ephl AESITEIbHOCTH YEJIOBEKa;
* CO3JlaHuE€ YCJIOBMM i pa3BUTUS HABBIKOB y4e€OHOW, IPOEKTHO —
UCCIIEIOBATENbCKOM, TBOPYECKOM JAEATEIbHOCTH, MOTHBAIMM OOydarolmuxcs K
CaMOpa3BUTHIO;
dbopMHpOBaHHE  YMEHHUW  aHAJIU3UPOBATH,  OLIEHHBATh, NPOBEPATH  Ha
JIOCTOBEPHOCTH U 0000111aTh HAYYHYIO HH(POPMAITHIO;
* T[OJy4YeHHWE HaBBIKOB Oe30macHoM paboOThl BO BpeMsl MPOEKTHO —
UCCJIEIOBATENBCKOW U 3KCHEPUMEHTAIBHON JAESTENbHOCTH, MPU HCIOJIb30BAaHUU
1a060paTOpHOTO 000PYAOBAHUS.
3ajavyaMu MpeAMETHOTO Kypca «EcTecTBO3HAHUE) SIBISIOTCS:
- OCBOCHME 3HAaHHH O COBPEMEHHOM €CTECTBEHHOHAYyYHOM KapTHHE MHpa M
METOJIaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HauOoyiee BaKHBIMM HJIEAIMU U
JOCTH)KEHHUSIMU €CTECTBO3HAHHUS, OKA3aBIIMMHU ONPEIEISAIONIEE BIMSIHUE HA HAIN
IIPEICTABIICHUS O IPUPOJAE, HA PA3BUTHE TEXHUKH U TEXHOJIOTHA;
- OBJIAJICHUE YMEHUSIMU TPUMEHSTh IOJY4YECHHbIE 3HAHUS Ui OOBSCHEHUS
OKPYKaroI1X SABJICHUH, HCIIOJIb30BAHUS 151 KPUTHUYECKOU OLICHKU
€CTECTBEHHOHAYYHOW MH(pOPMAIIH, AJIi OCO3HAHHOTO OIpeAeseHUs] COOCTBEHHOM
MO3ULIMHU MO OTHOIIEHHIO K 00CY X 1aeMbIM B 00IIECTBE MpOOIeMaM HAYKH;
- NPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHUN B TMOBCEIHEBHOW KU3HU [JIS
oOecrieueHusi O€30MACHOCTU >KU3HEACATEIBHOCTH, OXpPaHbl 30POBbS, 3aAIIUTHI
OKPYKAIOIIEN CPEBI.

BBenenue Kypca ecTecTBO3HAHMS B CTapllel 1IKOJIe BBI3BAHO CIAEAYIOIIUMHU
NPUYUHAMM:
1. Ha BBIX0O/1€ U3 IIKOJIBI B CO3HAHUU Y OOJIBIIMHCTBA BBITYCKHUKOB (POPMHUPYIOTCS
YacTHBIE HAy4YHbIE KapTUHBI MHUpa: XUMUYECKasi, pu3ndeckasi, Onosoruyeckas, Ho
OTCYTCTBYET €JMHasi E€CTECTBEHHO-Hay4yHas KapTHHA, KOTOPYK0 U IIpU3BaHa
(dbopMupoBaTh Takas JUCIUILTNHA, KAK €CTECTBO3HAHHUE.
2. Hapymaercss mpeeMCTBEHHOCTh MEXKAYy CpeaHed © BBICIICH I1mKonon. B
TYMaHUTapHBIX By3axX O0s3aTeNbHBIM SIBISIETCA M3yueHue Kypca «EcrecTBeHHO-



Hay4yHas KapTMHA MHpa», CHHOHUMOM KOTOporo sBisitoTcs «KoHuenuu
COBPEMEHHOT'O €CTECTBO3HAHUSD.

3. BBenmeHnue Kypca ecTECTBO3HAHHS IMO3BOJSET PEaM30BaTh TAaKOW MEXaHU3M
T'YMaHUTApU3alMi €CTeCTBEHHO-HAYYHOro 00Opa30BaHUs, KaK MHTErpalus, 4yTo, B
CBOIO  OdYepelb, TO3BOJSIET TyMaHU3UpPOBaThb d3TO  oOpa3oBaHuUE IS
CTapIIEKIACCHUKOB.

B ocHOBY Kypca noJiokeHa ues aHTpOIIOLEHTPU3MA, T.€. IOCTPOEHUE Kypca
B JIOTUKE W CTPYKTYpE BOCIHPUSATHUS YUYEHHKOM €CTECTBEHHOTO MHpAa B CHUHTE3E
bU3UYECKUX, XUMUICCKUX ¥ OMOTOTHIECKUX MPECTABICHUH.

[Ipeamer  «EcrecTBO3HaHWe»  BXOAWUT B  NIPEAMETHYIO  00JIacTh
«EctecTBennble Haykm». Pabouast mporpamma paccuntana Ha 201 y4ueOHbIN yac
(u3 pacuera mo 3 yaca B Heqento B 10 u B 11 kitacce).

Jlist peanu3anuuu qaHHou Paboveil mporpaMMbl UCTIOJIb3YETCA:

1. EcrectBo3nanue. 10 knacc. YueOnuk. bazorsiit yposens (aBtop O. C.
["a6puensn, N.I'.Octpoymos, H.C.IlypermeBa, C.A.Cnaakos, B.1.CuBornasos). —
M.: lpoda, 2017.

2. EctectBo3nanue. 10 kiacc. Metonuueckoe nocodue (aBropel O. C. I'abpuenss,
C.A,CnankoB).

3. EcrectBo3nanume. 11 kmacc. YueOnuk. bazoBsiit yposens (aBtop O. C.
["a6puensn, N.I.Octpoymos, H.C.IlypermeBa, C.A.Cnaakos, B.1.CuBornasos). —
M.: dpoda, 2017.

I[lnanupyemble (IMYHOCTHBIC, METANIPEMETHBIE U MIPEAMETHBIC)
pe3yJbTaThbl 0CBOCHUS Y4eOHOro npeamera «EcrecTBo3HaAHHE)

Jluunocmuvimu pesynomamamu 00y4eHusi eCmecmeo3HAHUIO SAGTISIOMCA.
8 YEHHOCMHO-OPUEHMAYUOHHOU cghepe — BOCIHMTAHME YYyBCTBAa TOPAOCTU 3a
POCCUNCKHE ECTECTBEHHBIE HAYKU;
68 mpyoosoil cgepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JanmbpHEHIIeH
oOpazoBaTeapHON U TPOPECCUOHATIBHON TPACKTOPUH;
B NO3HABAMENbHOU (KOSHUMUBHOLU, UHMENNeKmyaibHol) cgepe — yMEHUE
YIPaBISTh CBOCH MO3HABATEIBHON J1€ATEIHHOCTHIO.

Memanpeomemuvivmu  pe3yibmamamu  OCB0€HUS  NPOSPAMMbL N0
ecmecmeo3HaAHUIO AGAIOMCA
— OBJIQZICHME YMEHHUSMU U HAaBBbIKAMU pA3UYHBIX BHUJOB I103HABATEIbHOU
NESTEIbHOCTH, TPUMEHEHUS OCHOBHBIX METOJIOB  TO3HaHUS  (CHCTEMHO-
UHGOPMAIIMOHHBIN aHaIN3, MOJEIUPOBAHUE) AJI M3YyYEHUS Pa3IMYHbIX CTOPOH
OKPY>KaIOILIEr0 ECTECTBEHHOT'O MUPA;
— OBJIQJICHHE OCHOBHBIMH MHTEIUICKTYyaJbHBIMH OTEpaIysIMu: (HOpMyITHpOBaHHE
THIIOTE3, aHAJIU3 U CHHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEeMaTH3aIusl, BhISBICHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, TOUCK aHAJIOTOB;
— (¢dopMHpOBaHHE YMEHHMI TEHEPUPOBATh HWJEU W ONPEACNATh CpEICTBa,
HEO0OXOAMMBIE JUISl UX peallh3alliy;
— (opMHUpOBaHUE YMEHUH ONpENENATh 1ENU U 33Jaud JEATEIbHOCTH, & TaKKe
BBIOMpATh CpEACTBA pealu3alli 3TUX 1elded M MNPUMEHATh Ha MPAKTUKE;



dbopMupOBaHHE YMEHHM HCIONb30BaTh PA3IUYHbIE MCTOYHUKU JUIS TOTYYCHHS
€CTECTBEHHO-HAYYHON MH(POPMAUU U TIOHUMAHHUS
3aBHCHUMOCTH OT COJAEpKaHHsI U (OpPMBI IPEICTaBICHHON MH(OpMaLMK U Lienel
azpecara.

IIpeomemnuvimu pesyromamamu u3y4enusi eCmecmeo3HaHUs

Buvinycknux na 6a30680m ypoene Hayuumcs:
- IEMOHCTPUPOBATh HA IPUMEPAX POJIb ECTECTBO3HAHUS B PA3BUTUHU YEJIOBEUECKON
IUBUIM3AIIH;
- BBIAICNIATH IEPCOHANIBHBIN BKJIa/l BETUKUX YUCHBIX B COBPEMEHHOE COCTOSIHHE
€CTECTBEHHBIX HaYK;
- TPaMOTHO MIPUMEHSATH €CTECTBEHHO-HAYYHYIO TEPMUHOJIOTHIO TP OMHCAHUU
SBJICHUM OKPY>KaIOILIEro MUpa;
- 000CHOBAHHO IPUMEHSATH TPUOOPHI ISl U3MEPEHUS U HAOJIIOICHHUS, UCTIONb3YS
OIKCaHUE WIN NPEI0AKEHHBIN aITOPUTM 3KCIIEPUMEHTA C LIEJIbI0 TOTyYEHUS
3HaHUI 00 O0BEKTE U3YUCHUS;
- BBISIBJISITH XapakTep SIBJICHUI B OKpY’Kalolllel cpefie, MOHUMAaTh CMBICIT
Ha0JII0Ja€MBIX IPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUH;
- HCIIOJIb30BATh I OMMCAHUA XapaKTepa NPOTeKaHUs IPOLECCOB (pU3nUecKue
BEJIMYMHBI U JIEMOHCTPUPOBATh B3aUMOCBSI3b MEXK1Yy HUMH;
- OCYUIECTBJIATh MOJICTIUPOBAaHUE POTEKAHUS HAOIIOAAEMbIX IIPOLIECCOB C YUETOM
TpaHuUI] IPUMEHUMOCTH UCIIOIB3YEMBIX MOJIENICIH;
- KpUTUYECKH OIEHUBATh, UHTEPIPETUPOBATH 1 00CYk AaTh WH(OPMAILIHIO,
coneprkaiiyrocs B coodmenusx CMU, pecypcax MHaTepHeTa, HaydHO-TTOMYJISPHBIX
CTaThSIX C TOYKHU 3PCHUSI €CTECTBEHHO-HAYUYHON KOPPEKTHOCTH; AeTaTh BHIBOABI Ha
OCHOBE JINTEPATYPHBIX JaHHBIX;
- IPUHUMATh apTYMEHTHPOBAHHBIC PEIICHHS B OTHOIIEHUH PUMEHEHHSI
pa3HOOOPa3HBIX TEXHOJIOTHI B IPO(ECCHOHATBLHOM eITEILHOCTH U B OBITY;
- U3BJIEKATh U3 OMUCAHMS MAILUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB
HEOOXOMMbIE XapaKTEPUCTUKH JJIsI KOPPEKTHOI'O UX UCIIOJIb30BAHUS;
- OOBSCHATH IPUHITUIIBI, TTOJIOKEHHBIE B OCHOBY pabOTHI TPUOOPOB;
- OpPraHU30BBIBATh CBOIO JESTENBHOCTh C YU€TOM NMPUHIUIIOB YCTONYUBOTO
pa3BUTHUS CUCTEMBI «IIPUPOAA—O00IIECTBO—UEIOBEK» (OCHOBBIBAsICh HA 3HAHUSX O
npoleccax nepeHoca U TpaHcQopMaliy BEIECTB U SHEPTUN B IKOCHCTEME,
Pa3BUTHHU U PYHKIIMOHUPOBAHUM OMOCHEPHI; O CTPYKTYpPE MOMYJISIIIUN U BUAA,
aJlanTalysX OpraHu3MoB K cpejie 0OMTaHUsl, CBOMCTBAX SKOJOTMYECKUX (haKTOPOB;
PYKOBOJICTBYSCH MPUHILIUIIAMH PECypCcocOepekeHrs U 6€30MacHOTO MPUMEHEHUS
MaTepuasioB U TEXHOJIOTUI; COXpaHsisa OUOJIOTUUeCcKOe pazHooOpasue);
- 000CHOBBIBATh MPAKTHUECKOE MCTIOIH30BAHUE BEIIECTB U X PEAKIIH B
MIPOMBINIJICHHOCTH U B OBITY; OOBSICHITH POJIb ONPEACICHHBIX KJIACCOB BEIIECTB B
3arpsiI3HEHUH OKPY KaIOLIEH cpebl;
- ICHCTBOBATh B paMKax MPaBUJI TEXHUKU 0€30MIaCHOCTU U B COOTBETCTBHH C
UHCTPYKIUSAMU IO TPUMEHEHHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHH, OBITOBBIX
AIIEKTPUYECKUX MPHUOOPOB, CIIOKHBIX MEXAaHU3MOB, MOHUMAsl €CTECTBEHHO-
HAy4YHbIE OCHOBBI CO3/IaHUS MPEIIUCAHMIA;



- (opMupoBaTH COOCTBEHHYIO CTPATETHIO 3/I0POBhECOCPETraroIero
(paBHOBECHOTO) TUTAHUS C YYETOM OMOJIOTHIECKOMU 11€1€CO00Pa3HOCTH, POIIH
BEIICCTB B MUTAHWUU U KU3HEEATEITBHOCTH KUBBIX OPTraHU3MOB;

- 00BSCHATHh MEXaHM3M BIIMSHUSA HA )KUBBIE OPTAaHU3MBI DJIEKTPOMATHUTHBIX BOJTH
U paJMOAaKTHBHOTO U3ITyUEHUS, a TAK)KE JICUCTBUS aJIKOTOJISI, HUKOTHHA,
HapKOTUYECKUX, MyTareHHBIX, TEPATOTCHHBIX BEIIECTB HA 3/I0POBbE OpraHU3Ma U
3apO/IBIIIIEBOE PA3BUTHUE;

- BBIOMPATh CTPATETUIO MOBEACHHS B OBITOBBIX U UPE3BbIYAHBIX CUTYAIUSAX,
OCHOBBIBASICh Ha MIOHUMAHUU BIUSHUS HA OPraHU3M YelloBeKa (PU3HUECKUX,
XUMHYECKHUX U OMOJIOTUYECKUX (PaKTOPOB;

- OCO3HAHHO JICWCTBOBAThH B CUTYAI[MH BHIOOpA MPOAYKTA WM YCIyTH, TPUMEHSS
€CTECTBEHHO-HAYYHbIE KOMIICTCHIINU.

Buinycknux na 6azosom yposHe noayuum 803MOHNCHOCHb HAYUUMBCA:

- BBIIIOJIHSTh CAMOCTOSITEIIbHBIE SKCIIEPUMEHTHI, PACKPBIBAIOIINE IOHNMAHUE
OCHOBHBIX €CTECTBEHHO-HAYYHBIX TTOHSITHI U 3aKOHOB, COOIIOIas TpaBuiIa
Oe3omacHo paboThI; MPEICTABISATh MOJYYCHHBIE PE3YJIbTAThl B TAOIHMYHOM,
rpaduueckoil uiim TEKCTOBOM (opMe; JieJaTh BHIBOIBI HA OCHOBE MOTYYEHHBIX U
JUTEPATypPHBIX JaHHBIX;

- OCYIIIECTBIIATh CAMOCTOSITEIBHBIN YU€OHBIN MPOEKT UK UCCIIEIOBAHKE B
00JIaCTH €CTECTBO3HAHUS, BKIFOYAOIINI OMPEAEIICHUE TEMBI, IOCTAHOBKY LEIH U
3a7a4, BBIJIBH)KEHUE TUIOTE3bI U MYTEHN €€ SKCIIEPUMEHTAIBHON ITPOBEPKHU,
IIPOBEJECHNE DKCIIEPUMEHTA, AaHAJIN3 €TI0 PE3YJIBTATOB C YUYETOM NOTPEIIHOCTH
u3MepeHus, popMynupoBaHuEe BHIBOJIOB U MPECTABICHUE TOTOBOIO
WH()OPMAIIMOHHOTO TIPOJIYKTA;

- 00CYKJaTh CYIIECTBYIOIIKE JOKAIbHBIE U PETHOHAIBHBIE TPOOJIEMBI
(9KOJIOTHYECKHE, SHEPTETUUECKHE, CHIPHEBBIC U T.11.);

- 000CHOBBIBAThH B IMCKYCCHUU BO3MOJKHBIE MYTH UX PEIIECHUsI, OCHOBBIBASICh HA
€CTECTBEHHO-HAYYHbIX 3HAHUSX;

- HAXOJIUTh B3aUMOCBSI3U MEXAY CTPYKTYPOU U (PYHKITHEH, MPUIUHON U
CJIEJICTBHEM, TEOpHEH 1 (PaKkTaMu MPHU aHAIU3E POOJIEMHBIX CUTYallUui U
000CHOBaHUY MPUHUMAEMBIX PEIICHUN Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHHUIA,
MOKAa3bIBaTh B3aUMOCBSI3b MEXIY 00JIaCTSIMH €CTECTBCHHBIX HAYK.

Conep:xanue yueOHoro npeamera «EcrectBo3HaHMe).

10 knacc.

l. BBenenue (4 1)
Beenenue B ecrectBo3Hanue. I[lpuponma-cpena oOUTaHMS M UCTOYHUK >KU3HU
yejioBeka. B3auMOOTHOIIIEHHST YeloBeKa U MPUPOJIbI, UX AuanekTuka. [Ipupoma —
HMCTOYHUK TBOPUYECKOTO BJIOXHOBEHUS JIESITENECI UCKYCCTBA.
EctecTBO3HaHMEe — €OWHCTBO HayK o Tmpupone. Matepuss u  Gopmbl  ee
cymiectBoBanus. Jlnanektrka ectecTBo3HaHUsA. OCHOBHBIE STallbl €r0 Pa3BUTHSI.
[ToHsATHE O €CTECTBO3HAHUM, KAK CUCTEME HAYYHBIX 3HAHUI O MPUPOJIE.
Jemoncmpayuu. BuneodparmeHTsl (MONST  CEIBCKOXO3SIMCTBEHHBIX — yTOAUH,
Kapbephl I NOOBIMU YIS W PYIbl, METALTyPrUYecKHe KOMOWHATHI, ra30o- U



HedrenpoBoabl, ¢notunuu, ['DC, TOIL u ADC, nmocneacTBusS 3eMIICTPSCEHUN U
I[yHaMH, HMCYE3HYBIIME BUAbl PACTEHUN U >KUBOTHBIX); PENPOAYKIHMH KapTHH
BEJIMKHUX XYI0XKHUKOB C NeH3akaMu U ApyruMu oOobekTamu mpupos! (Ilumkuna,
JleButana, AiiBazoBckoro, Hona wu Jp.); My3blKaJbHbIE (DparMeHTHI,
MOCBSIIIEHHBIE sIBIeHUSAM npupoabl (HalikoBckuit, Cen-Canc, betxoBeH u ap.).
[lopTpeTsl  y4EHBIX-€CTECTBOUCIIBITATENCH, BUACOPpPArMEHTHI 1O HUCTOPUU
BO3HMKHOBEHUS U Pa3BUTUS (PUMKH, XUMUU U OMOJIOTUA

Il. EcrecTBO3HaHUe U MeTOABI MO3HAHUA Mupa (17 4)
B3aumoceazv mesxncoy HayKoil u mexHoni02uamu
Hcemopus usyuenus npupoowi. Ilpoepecc 6 ecmecmeenHvlx HAYKAX U €20 6K1a0 8
passumue yusuiuzayuu. Memoowvl Hayuno2o noO3HaHUs U Ux cocmasaiioujue:
Habao0eHue, uzmepenue, SKCnepuMenn, Mooeauposanue, 2unomesd, 8b1800,
nocmpoenue meopuu. PopMbl IO3HAHUA: HAYYHOE U HEHay4dHOe. J[Ba ypOBHSA
HAYYHOT'O MMO3HAHUS: SMITUPUUIECKHUM (4yBCTBEHHBIH, OMBITHBIA) U TEOPETUUECKUIN
(paunoHanbHBIN). MoleTupoBaHre Ha TEOPETUUECKOM YPOBHE MTO3HAHUS U TUIIBI
Mojenel (uaealibHasl, aHalloTusl, MaTeMarudeckasi). Poib MbpICIeHHOTO
DKCIIEPUMEHTA U MATEMAaTUYECKOI0 MOJAECIMPOBAHUS B CTAHOBIICHUU U Pa3BUTUHU
€CTECTBEHHBIX HayK. DyHOameHmaibHvle NOHAMUS eCMeCmME03HAHUSL.
A3k ecmecmeosnanua. buonocus. buonornueckas cucrematvka u €€
BAXHEHUINIME TakCOHbl. buHOMHMHanpHas HoMeHkiarypa. [lonstue Buna.
Cucremarnka xuBOTHBIX. IloHsaTne moponsl. Cucremaruka pacrenuil. Ilonstue
copra. buonormyeckas HOMEHKIAaTypa — OCHOBa  IpPO(ECCHOHAIBHON
NEeSITENbHOCTH. Xumus. TpuBualibHblE Ha3BaHWsA. PanuoHalbHAs HOMEHKIIATypa.
Mexnynaponnas Homenkinarypa MIOITAK.
XUMUYECKHE DHJIEMEHThl W MPOUCXOXKJIEeHHE uX HazBaHui . Kiaccuduxanus
HEOPTaHUYECKUX BEIIECTB (OKCHUJbI, KHUCJIOTHI, OCHOBAHUS, COJU) U TPUHIIUIIBI
oOpa3oBaHus WX Ha3BaHui. Qu3uxa. EnuHuibl namMepeHus: GU3N4ecKuX BETUIUH
Ha Pycu. Epununel usmepenus (QU3MYECKUX BEIMYMH B HEKOTOPBIX JPYTUX
CTpaHax. MexIyHapoHasi CUCTEMa €IUHUI] U3MEPEHUST (PU3MUECKUX BEITUYUH —
CH. OcHOBHBIE U TIPOU3BOJIHBIE €NUHULIBI U3MepeHus pusndeckux Beanund CH.
Ecmecmeennonayunvie nomamus, 3aKoHbl u meopuu. ECTECTBEHHOHAYYHBIE
noHsATUsl. KOHKpeTHbIe U a0CTPaKTHBIE €CTECTBEHHOHAYYHBIC MOHSTHUS. 3aKOHBI
ecTecTBOo3HaHus. EcTecTBeHHOHayuHble Teopuu. OmnucaTelabHbIE TEOPUU U
o0BsiCHUTENBHBIE TeopHuH. [IporHo3upyromas pojab eCTECTBEHHOHAYYHBIX TEOPH.
Ecmecmeennonayunaa kapmuna mupa. KapTuHbel Mupa: penuruo3sas, ObIToBas,
XyJnoXecTBeHHas1. Ecmemceennonayunas xkapmuna mupa (EHKM). DBomronus
EHKM wu ee orambl: apuCTOTENEBCKUN, HBIOTOHOBCKHW, SUHINTEHHOBCKAs
peBomonus.  IIpuHUMNBI  MO3HAHWS B €CTECTBO3HAHUM:  COOTBETCTBUS,
JIOTIOJTHUTENIbHOCTH, MPUYUHHOCTH, CHMMETPUHU.
Mupul, 6 kKomopuix mot sncueem. [Ipumeps cucmemamuzayuu U HA2IAOHO20
npeocmasieHusi Hay4yHo20 3HaAHUA: NPOCMPAHCMBEHHO-8DEMEHHbLE
Xapaxkmepucmukuy (HaHOMUp U MUKPOMUP, MAKpOMUp, Mezamup). I paHULIbI MUPOB
Y YCIIOBHOCTB 3THX I'PaHUL. Po/ib HAYYHbIX 00CMUNCEHUL 8 CO30AHUU HOBbIX
mexHono2ut. Jeonroyus mexuonoaul. [IpudbOpsI A U3ydeHUs MUPOB, UX
ABOJIIOLMS OT CBETOBOTO MUKpocKoma P.I'yka 10 CKaHMPYIOIIETO TyHHEIBHOIO



mukpockona (CTM) u aromHo-cuiioBoro mukpockomna (ACM). MonekynsipHoe
pacro3HaBaHUE U €TO POJIb B IPUPOJE U KU3HH YesoBeKa. KoMIbroTephl
OyIyIIero.

Jlemoncmpayuu.  TlopTpeTsl  y4yeHbIX-  ectecTBoucmnbiTateneit  (I'.I'amwmes,
H.MenneneeBa, I'.Mennens, H. bekeroBa, M. @apanes), pa3aIudHbIC
MatepuaibHble (usndyeckue (nmekTpodopHas MaliMHa — MOJIEJIb MOJIHUH,
KPUCTAJUIMYECKHUE PEIIETKH Pa3IMYHBIX TUIIOB), OMOJIOrHYecKkue (MYyJISKU I[BETOB,
OpraHoOB TeJla YesioBeka), reorpadudeckue (TJI00yc, KapTa, TeILTypuid),
XUMHUYECKUe (IIapOCTEepKHEBbIE W OOBEMHBIC MOJEIM MOJEKYJ Pa3IUYHBIX
BemiecTB). Cnaiipl ¢ MojenaMu cTpoeHust atoma TomcoHa u Pesepdopaa.
OTHOCHUTENBHOCTh TOHATHUS TYCTOTHI. Pasznmuunbie (uU3MYECKue, XUMUYECKUE H
ouonornyeckue wmoxaenu. lIloptperst Apuctorens, K.JIunnues, Y. JlapBuna;
BUICO(PpArMEeHThI C TAKCOHAMHU B OOTAHUKE M 300JIOTMU U NMPUMEPHl CUCTEMATHKHU
OTIIEJIbHBIX PACTEeHUM U JKUBOTHBIX. Tabnwila, chnaij wid BuueodparMeHT
«Homenkmarypa MIOITAK»; TaGmuiel Wik clIaibl ¢ aHUMAIUSAMU IO OOIIMM
npuHIMIaM o0pa3oBaHUs Ha3BaHUM Ba)XHEHIIMX KJIACCOB HEOPTaHUYECKHUX
COEJIMHEHUI — OKCUIOB, KUCJIOT, OCHOBAHMUSI, COJIEH, - U UX KIacCU(PUKAIIIH.
[Toptpetsr Oma, Kynona, HeroTona, DiHIITEHiHA U Jp.; TaOJUIBI OCHOBHBIX W
npou3BoAHbIX eauHul] CU; auHamudeckue BuaeodparMeHThl, WUTFOCTPUPYIOLTUE
BOKHEUIINE TOHATHS (PU3MKKH TPUMEHHUTEIIbHO K TEeME YpOKa; Cciailjg uiu
BuneopparMeHT «CTapopyccKue €IUHMIBI U3MEPEHHUS] HEKOTOPBIX (PU3HMYECKUX
BeIMUMH». Tabnuupl W BUJIeOPparMeHThl, WJUTIOCTPUPYIOLINE BaKHEUIINE
MOHSTHS, 3aKOHBI ¥ TEOPUM €CTECTBEHHOHAYYHBIX JUCIUILIAH MO KypCY OCHOBHOM
IKoJbl. BugeodparMeHThl U cliaiiibl MO ABOIIOIMN MUKPOCKOTIOB.
Jlabopamopnvie onvimsi. 1. TlocTpoeHHE PaBHOCTOPOHHUX TPEYTOJBHUKOB W3
CIIMYEK Ha IUIOCKOCTM M B mOpocTpaHcTBe. 2. WMmmocTpauuss — NpUHIUIIA
cooTBeTCTBHA. 3. MojenupoBanue TNpHUHIMNA PaOdOTHl  CKAHUPYIOIIETO
MuKpockorna. 4. JlokazarensCcTBO OEIKOBOW MPUPOILI PEPMEHTOB.

Ilpakmuueckas  paboma Nel. DOMIUpPUYECKOE TIO3HAHWE B  H3YyUYCHUH
€CTECTBO3HAHUSI.

Ilpakmuueckas paboma Ne2. TloctpoeHue TPOCTPAHCTBEHHBIX  MOJIENEH
HEOPraHUYECKUX W OPraHUYECKUX COCIUHEHHM B CONOCTABIEHUM C HX
CBOWCTBAMU.

Ipaxmuueckas paboma Ne3. HaGmroieHne 3a ropsiiei cBe4oit

Ilpakmuueckas paboma Ne4. HabmoneHne 3a U3MEHEHUEM TEMIIEPATyphl JbAa U
€ro COCTOSTHUEM IIPU HarpeBaHUU

11.Meramup. OcBoeHHEe KOCMOCA M €r0 POJib B :KHM3HH YesioBevyecTBa (12 u)
XPpOHOJIOT UL ACTPOHOMUYECKUX ITPEACTABICHUN U OTKPBITUI: T€OLEHTPUIECKAS
CUCTEMA MUPA; AHTPONOLIEHTPUYECKAS CUCTEMA MUPA; TeJIMOLEHTPUYECKAs
cucrtema mupa. AcTpoHOMBI 16-19 B.B. 1 UX BKJIaJ B pa3BUTHE NPEICTABICHUN O
Bceenennoul. Beenennas: meopusi 603HUKHOBEHUS, CMPYKMYPA, COCMA8, 3601I0YUA.
Acmponomus Kak HayuHvlli PyHOAMeHmM 0CB0EHUs KOCMUYECKO20 NPOCMPAHCMEA.
KocMmonorus. Bkiag oTedecTBEHHOM HAYKH B MUPOBYIO KOCMOJIOTHIO.
Pakemonocumenu, uckyccmeennwvle cnymuuku, opoumanbHvle Cmanyuu,



nianemoxoosl. OpouTanbpHas actpoHomudeckas oocepsaropus (OAO).
Hcnonvzosanue cnymnukoswix cucmem 6 cipepe un@dopmayuoHHbIX MexHOI0U.
CogpemenHbvle HAYUHO-UCCIe008aMeNbCKUE NPOSPAMMbL NO U3YUEHUIO KOCMOCA U
ux 3uauenue. IIpobaemvi, c8s3aHHbIE C OCBOCHUEM KOCMOCA, U NYMU UX PEULeHUS].
Meosicoynapoonoe compyonuuecmao.

IV.060.10uku 3emin: aurocdepa, ruapocdepa, atmochepa (12 u)

Cmpoenue 3emnu. Jlumocghepa. Buytpennee ctpoenue 3emin U ee
xumudeckuid coctaB. CTpoeHue U coctaB JuTochepbl. MuHepansl U TOpHbIE
noponabl. Pynel. Jlutocepusie muuThl. 3emierpsicenus. Illkama Puxtepa.
NutencuBHOCTH 3emueTpsiceHui. [lynamu.

Tuopocgpepa. Okeanwvt u mopsa. CoctaB ruapochepbl. MupoBoit okean. Mopsi.
Herunmuneie mops:  CapraccoBo, Kacrnmiickoe n Apansckoe. Tema Mopst B
MIPOU3BEACHUSAX MUPOBOM XY10KECTBEHHOM KYJIbTYPHI.

Boowt oxeanosé u mopeii. XuMUUECKU COCTAaB MOPCKOM M OKEAHWYECKOW BOJIBI.
[Ipomunne. Jlex B okeane. I'pennanausa. Autapkruaa. [[Buxenue Bog MupoBoro
okeaHa. [IpunuBsl 1 0TIMBEL. Mopckue TeueHus. Tumsl Kumara.

Boowt cywu. Bonelt cymm u ux knaccudukanus. Pomuuku. ['eiizepsl.
MuHepanbHbie BOJIBI U UX KIaCCHU(PUKAIIMSL. [Tpo6nema npecHoi Boasl. O3epo
baiikan. KapcroBble siBIeHHs W 00pa30BaHUE CTaJlaKTUTOB MU CTAJIarMUTOB.
AHOMaIIbHBIE CBOMCTBA BOJIbI U UX 3HAYCHUE B MPUPOJIE.

Ammocepepa. Ilozooa. Atmochepa u ee cocrtaB. BeprukanbHOe cTpoeHUE
atMocdepsl: Tpomocdepa, crparochepa, mezocdepa, Tepmocdepa, sk30chepa.
CoctaB Bo3ayxa. O30HOBBIE JbIpbl M MapHUKOBBIN 3¢ dexT. [loroga u kammar.
Ammocgepnoe oaesnenue. Bemep. Atmocdepnoe nasneHue. Kecconnas u
BbICOTHAs 0ose3Hu. [{uKIIoHBl 1 aHTUIIMKIOHBI. ATMOocdepHble GpoHTHL. Betpa u
WX BHJIBI: IIKBajJ, CMEpY, aHTUIaccar, maccar, Opu3, (EH, Oopa, CHPOKKO,
MYCCOHBI, Tali)yHBI, yparaHbl, CMEPYH, TOPHAJIO.

[lIxana bodopra.

Baasicnocms 6030yxa. Bnaxnocts Boznyxa. [lcuxpomerp u I'mrpomerp. Touka
pocbl. Ob6naka, ux ¢hopmbl U pazmepsl. Tyman. Ocanku u ux Tumsl. Pagyra.
Hemoncmpayuu.  OO6pasipbl pya, MUHEPAJIOB M TOPHBIX MOPOA, pusndeckas KapTa
IOJIyILIapUH, aTJIaChl.

Kaptel: mMopckux Teuenuil, pusnyeckue kaptol Mmupa u Poccuiickoii deneparum.
Buneodparmentst u ¢otorpaguu mo TeMe ypoka: CTPOECHHE 3eMJH,
3eMJICTPSICEHUSA, I[yHAMH, pa3JIMYHble OKEaHbl M MOps, ailcOepru, MOpPCKue
TEUEHUsI, POJHUKHU, Teil3ephl, 03epo baiikan, kapcToBble siBIeHUS (CTAJaKTUTHI U
CTaJIarMUTHI), aTMOc(epa U ee COCTaB, LIMKJIOHBI U AHTUIIMKIOHBI, BUJIbI BETPOB,
TyMaH, paayra, OCaJKu pa3indHbIX TUNOB. Penpomykumu kaptun - .
AiiBazoBckuil «/leBsaTeii Ba», U. JleButan «beper CpenuzemHoro mopsi», HU.
[Mumkua «Ha Gepery mopsi», JI. Jlaropao «Mope», A. PruioB «Ha romyGom
npocTopey; (parMeHThl My3bIKaIbHBIX mpou3BeneHuit - H. Pumckuii-Kopcakos
«Cagxo», K. Jlebroccu «Mope», M. PaBenp «Jlogka B okeaHe» u3 cOOpHHKA
«3epkana», II. YaiikoBckuii «Jlebegunoe o3epo», M. Mycoprckuii



«Cuerypoukay». [IpeBpaiienrss HEPaCTBOPUMBIX KapOOHATOB KaJbIUS W MarHUS
(cpenHHMX coJieil) B pacTBOPHUMBIC THAPOKApOOHATHI (KHUCJBIE COJM) U 0OpaTHO —
OpyUYMHAa  00pa30BaHUSl  CTAJIAKTUTOB M CTaJarMUTOB. MojaenupoBaHue
napHukoBoro sddexra. Ilpubopbl: myis u3MepeHHs aTMOC(PEpHOro JgaBICHUS
(6apoMeTpsl), 1711 U3MEPEHHUS BIAKHOCTH BO3yXa (TUTPOMETPHI).

Jlabopamopnvie onvimel.  1.M3ydyeHne coctaBa TpaHuTa. 2. MojaelupoBaHHE
BBICOKOM TUIOTHOCTH BOjAbl MeptBoro wmops. 3. Pacmmpenue BOJbI Npu
HarpeBaHUM.

Ilpakmuuecxas paboma Ne 5.V13ydenne KOIIEKIIMA TOPHBIX TOPO/T

Ilpakmuuecxas paboma Ne 6.M3yueHune mapaMeTpoB COCTOSIHHSI BO3AyXa B
KaOuHeTe.

V.Makpomup. Hayka 00 okpy:xaiouieii cpeae. buocgepa. (21 u)

/Ku3ns, npuznaku »ncu6020 u ux OmMHOCUMEIbHOCHD. OcHOBHBIE CBOWCTBa
JKUBOT'O OpraHM3Ma: E€IWHCTBO XUMHUYECKOTO COCTaBa, OOMEH BEIECTB,
CaMOBOCIIPOU3BEJEHUE, HACJIEICTBEHHOCTh, U3MEHYUBOCTh, PA3BUTHE U POCT,
pa3ApaKUMOCTh,  AUCKPETHOCTbH U LIEJIOCTHOCTh, SHEPrO3aBUCHMOCT.

JKuBble  cHCTEMBI, Kak  CaMOYIpPaBISIIONIMECA,  CaMOPETYJIUPYIOLIUECs,
CaMOOpPraHM3yIOIIMECS] CUCTEMbl. TpW Hayana TEPMOJUHAMUKH. [Tonsarue
SHTPOTHHU.

Ilpoucxoixncoenue sxmcusnu na 3emine.  OCHOBHBIE THUIIOTE3bI MPOUCXOKICHUS
KA3HU Ha 3emJle: KpPEaluHMOHHM3M, TMIOTE3a CaMOIPOU3BOJIBHOTO 3apOXKACHUS
YKW3HU U3 HEXXUBOTO, KOHIIENIMS OUOTeHe3a, TUIO0Te3a MaHCIIEPMUH.

['unoTe3a MPOUCXOXKICHUS KU3HU MyTeM OMOXMMHYECKON IBOJIIONUU (THIIOTE3a
Onapuna—XomnaeitHa). Jluckyccust 0 BO3MOXHOCTH CYIIIECTBOBAHUSI BHE3EMHBIX
W BHJIN3AIAM.

Xumuueckuii cocmae kiemku. XUMAYECKasi OpraHU3alns KJIETKU HA aTOMHOM —
AJIEMEHTHOM, - ypoBHE. MakpoaseMeHTbl. MukposneMeHTsl. MoneKysspHbIi
YPOBEHb XMMHYECKOW OpraHu3alliyd KJIETKH (MOJICKYJSIPHBIM COCTaB KIIETKH).
Heoprannueckue coenuHeHus kieTkd. Boma m ee ponb. MuHepanabHbIE COJIH.
Oprannyeckue BEUIECTBA KIETKH.

Ypoenu opzanuzayuu scuznu. KierouHbld ypOBEHb OpraHu3alMyd >KU3HU Ha
3emie. TkaHeBbld ypoBeHb. THUIBI TKaHEW >KUBOTHBIX (dMUTENHATbHASA,
COCIMHUTENbHAS, MBbIIICYHAsl, HEpBHAs) U pacTeHuid (oOpazoBaTenbHas,
MOKPOBHAs, OCHOBHAs W mpoBojsias). OpraHHblii ypoBeHb. OpraHu3MeHHbIN
ypoBeHb. [lonmymAIMOHHO-BUAOBOM YpPOBEHb. DBHOI€OLIEHOTUYECKUHA YPOBEHb.
buouenos. buochepHsblil ypoBeHb.

Ilpokapuomer u 3ykapuomwi. 1IpokapuoTel M SyKapuoThl. bakrepum u ux
kinaccudukanus: mo dopme (OaUUIIBl, KOKKH, CIUPHILIIBI, BUOPHOHBI), TIO THUITY
nuTanus (canpoduThl, Mapa3uThl), MO OTHOIICHUIO K KHUCIOpOAy (a’poOml,
aHa’poOb1). OCOOCHHOCTH CTpOSHUsI OaKTEpPUH M MX KU3HEACATSILHOCTH. PoJb
OakTepuy B TPHUPOAE M JKU3HM dYenoBeka. [luanoGakTepun (cuHE-3€JICHBIC
BOJIOPOCIIM) M OCOOCHHOCTH WX CTPOEHUS U IKHU3HEIEATEIbHOCTH. Poib
nuanob6axkTepuii B mpupoie. CTpoeHue KIETKH dyKaprOTOB.



Knemounaa meopua. Ilpocmeiiwmue. Bupycvi. Kiietounas Tteopuss u ee
nosioxkeHusi. [lpocreiinye: >XKTyTHUKOBBIE, PECHUYHBIE, amMeOOWJHBIC. 3HAYCHUE
MPOCTEUIIUX B MPUPOJIE U KU3HU uesoBeka. Bupycel. CTpoeHre u 0COOEHHOCTH
KU3HEEATECIbHOCTU BUPYCOB. BupycHsie 3a0oneBanus uyenoseka. BUY u CITM/I,.
['pu6s1. Ponb rpubOB B pupojie U B X034KUCTBE YEIOBEKA.

Ilonamue oOuonozuyeckoit 360aw0uyuu. 3Ieontoyuonnas meopusa. llonstue
OMOJOTMYECKOM  2BOJIOLMH.  JIMMTENBbHOCTh,  HEOOpATUMBIA  XapakTep,
HaIpaBJIEHHOCTH 3BOOLMHU. OCHOBHBIE HAIIPABJICHMS IBOJIIOLUHU. bronornyeckuii
nporpecc. buonoruueckuii perpecc. AHTPONIOT€HE3 U €ro JTallbl.

[Ipennmoceuikyn  co3maHus  HBOMOLMOHHOW Teopun Y. JlapBuHa. Jlornueckas
CTPYKTypa JapBHHHM3Ma (M30BITOUHAS MHTEHCHUBHOCTH Pa3MHOXEHHS, OOprOa 3a
CYLIECTBOBAHME W €€ BHUJbI, ECTECTBEHHBII O0TOOpP).CUHTETHYECKass Teopus
HBOJIIOLUHU.  MHKPOIBOIIOLIHS. BunooOpazoBanue (reorpaguueckoe u
sKosorudeckoe). MakposBoronus. JBHKyIIHEe CHUIIbI BOJIIONHMHU: MYTaIllMOHHBIN
IPOLECC, MOMYJISIIMOHHBIE BOJHBI, H30JUs. POpPMBI €CTECTBEHHOro OTOOpa:
CTaOWIIM3UPYIOIUHN, IBUKYIIUN, TU3PYIITUBHBIN.

Coepemennvie Memoovl ROOOEPHCAHUA YCHIOUUUBOCHIU OUO2E0UEHO308 U
UCKYCCH8EHHbBIX IKOCUCHIEM

[TonsTue s3xocucremsl. buoron. buouenos. buozeoyenos, cmpykmypa u 0cHogbl
@ynryuonuposarus. OTandus OUOTeolIeHO03a OT IKOCUCTeMbI. HecTabuinbHbIC U
CTaOMJIbHBIE IKOCUCTEMBI. buoceoxumuueckue nomoku. Kpyzoeopomsi eewecmaa.
lpunyunwvl ycmouuueocmu ouozeoyeno3o8. Hayunvie 0cHo8bl cO30aHUs U
HO00epPHCAHUS UCKYCCMBEHHbIX dKocucmeM. [Ipouzso0cmeo pacmumenvHou u
JHCUBOMHOBOOYECKOU NPOOYKYUU: NPOOTIeMbl KOIUYECMBA U Ka4yecmad.
Knacmepnvtii nooxoo kax cnocob eoccmarnognenusi Ou02eoXuMu4ecKux nomoKkos 8
UCKYCCMBEHHBIX IKOoCucmemax. AHmubuomuxu, necmuyuobl, CIMUMyaSamopsvl
pocma, yooopernus u ux npupoouvle ananoau. Ilpoorema ycmouuugocmu
20POOCKUX IKOCUCTNEM.

Iuwesvie yenu. Ixkonozusn. Ikonozuueckue pakmopvt.  TUTIOTOTHUS KUBBIX
OpPraHU3MOB JKOCHUCTEMBI: MPOIYIEHThI, KOHCYMEHTBI, PEIYIIEHTHI (carmpoduThl).
ABtotpodnl. I'ereporpodsr.  ITlonsTHe o mnuUIEBBIX (TPOPUUECKUX) METISIX
ouoreornierosa. IlumeBas 1enb. J[Ba OCHOBHBIX THMa TPOoPHUUECKUX Iened —
nacTOUIIHbBIE (LIETIH BhICIAHUs) U JETPUTHBIC (1IeH pa3ioxkenus). [Iumesas ceTs.
DKOJIOTHYECKUE MUPaMUIbl (YMCICHHOCTH, OnomMacchl, sHepruu). IlpaBuio 10 %.
[Tonsitue 00 skosornv. OCHOBHBIE MTPOOJIEMBI  DKOJIOTMH. DKOJIOTHYECKHE
(bakTophl: abMOTHYECKUE, ONOTUYECKUE, aHTPOIIOT€HHBIE.

IKonozuueckue npoodaemvl cOBPeMEeHHOCU

buocdepa u ee rpanunpl. Konuenuus spomounn 6uocdepst B. U.Bepnanckoro.
Hoocdepa. Texnochepa. OcHOBHBIE TOAXO0/AbI B yueHUH 0 Ouochepe:
HHEPTreTUYECKUM, OMOTEOXUMHUECKHI, HH(POPMAIIMOHHBIN, MPOCTPAHCTBEHHO-
BpPEMEHHOM, HOOCepHbIi. buocgepa: smanvl popmuposanus u cyeHapuu
pazeumusi. AKmyanbHble dIKOA02UYecKue npooaemol. 2100aibHble, PeUOHATbHbIE,
JIOKQIbHbLE, UX NPUYUHBL U Cle0cmeus. IKoo2udecKue npooiemvl IHepeemuieckou
ompacau. Anemeprnamusnas snepeemuxa. Payuonanvroe ucnoavzosanue snepauu
U 9Hepeochbepedicenue. IHepeemuyeckasn bezonachocmo. Tpancnayuonanivhvie



npoexmsl 8 obnacmu dnepeemuku. Memoowl uzyuenuss COCmosAHuUsl OKpyHcarouel
cpeovl. M3menenus okpyxcaroueli cpeowl, KAk CmumyJl 015 pa3eumus HayyHblX
uccnedosanuii u mexuonoeui. Ecmecmeenno-nayunsie nooxoovl K peuleHuro
9KOJI02UYEeCKUX npobaem, npupodocoepezarowjue mexuoaozuu. Medxcoynapoousvie u
poccutickue npo2pammbl peuleHus: IKOJI02ULECKUX NPooaeM U ux 3ghghekmusHocme.
Ilpo6aemvl 0omx0008 u 3a2pA3HEHUA OKPYHCalOuiell cpeovl

lIpobnema ygenuuenus Konuuecmea omxo0oos. beimosule, KoMmMyHaIbHbIe,
npomvluiienHvlie omxoosl. Cogpemennvie mexnonio2uu coopa, XpaneHus,
nepepabomku u ymuauzayuu omxo0oos. I100xo0vl Kk cokpawjenuro omxooos,
Oe3omxoOonvie mexnonocuu. McmouHuku 3a2psA3HeHus. OKpyicaroujel cpeowl.
llepcnexmusnvie mexnono2uu IUKEUOAYUU NOCTEOCMBULL 3a2PAIHEHUS
oKpydrcaroweti cpedvl. Pexynbmueayus noussl u 600ubix pecypcos. Cucmemul
80000uucmKu. MedxxcoyHapoonvle npoecpammsl N0 0OPAUeHUI0 ¢ OMX00aMU U
COKPAWeHuro 8030eltiCmausl Ha OKPYICaouyio cpedy, ux 3gpgpexmuenocme.
B3aumoceazv cocmoanun okpyscarouieil cpeovt u 300p06v: uenoeKa
Heepaoayus oxpyoicaroweti cpeovl. Ilpoepammel monumopuHea kaiecmea
oKpydfcaroueti cpedvl. 3azpazHeHue 8030YUWHOU, 60OHOU Cpedbl, NOYBbI, NPUUUHBL U
cneocmeus. Lllymosoe 3aepsasnenue. InekmpomacHumuoe gosoelicmeue. T11/]K.
Yemotiuusocms opeanuzma u cpeowvl kK cmpeccogvim 8030elicmausam. 3aboeeanus,
CBA3AHHbIE CO CHUIICEHUEeM Kauecmea OKpydicaroujeli cpeovl. Mnousudyanvrule
0CObeHHOCMU OP2AHU3MA NPU 8030€UCMBUU (haKmopos oKpyxicalowell cpeobi.
Cogpemennvie mexHoI02uu COKpawjeHust He2amusHo20 8030eUcmseus haxkmopos
oKpydrcaroweti cpedsl. Hayunvle ocHo8bl NpOeKmuposanusi 300po8oli cpeovl
ooumanusi.

Lemoncmpayuu. BuaeodpparmenTsl u ¢poTorpaduu mo Teme: Mpolecchl THUCHHUS,
Opo’KeHHE, MPOIECChl TUCCUMUIISAIINN; TPEACTABUTEIN MPOKAPHUOT M DYKAPHOT;
O0COOEHHOCTH CTPOCHHSI BUPYCOB, MPEJCTABUTEIH I[apCTBa TPUOOB, IKOJIOTUYECKHE
CUCTEMBI, TMPUMEPHI MHUILNEBHIX Ieneil. PacTBopeHne B BojE XJIOPOBOIOPOIA
(muccorumanys CoJIsTHOM KUCIOTH), PACTBOPEHUE KPUCTAJIOB MIEpMaHTaHaTa KaJusl
WM MEIHOTO Kymopoca B BOJie, UCTIapeHHue BOJbI, AUGdY3Us Maxyuynux BEIIECTB
(onekoI0oHa) ¢ TOpsIIeH JaMIOYKH HaKaJIMBaHUSA, WCIAPEHUE KaIllld CIOUpTa C
dbunbTpoBasibHONM Oymaru wiau canderku. Penpoaykuuu KapTUH BEJIMKUX
XyJIO)KHUKOB Ha TeMy OO0XECTBEHHOTO TPOUCXOXKACHUS >KU3HHU; Pa3IMYHBIX
MPUPOIHBIX AKOCHUCTEM. TaONWIBl U TUIAKATBHl: «XHWMHUYECKHH COCTAaB KIICTKHY,
«OBOJIIOLIMOHHOE  JIPEBO  PACTEHUI», «IBONIOIMOHHOE JIPEBO JKUBOTHBIXY,
«IBOJIOIIMOHHOE APEBO NpuMaToB U yenoBeka». [loprperst A.W. Onapuna n JIx.
b. Xonpeitna, T.[lIBanna, [I.M. MBanoBckoro m 3. JIxxenunepa, A.Tencnu, B.
CykaueBa, O. I'exkens, B.M.Bepnanckoro, Y./lapBuna. Ilnakarel m Mynsiku
OpraHOB M CHCTEM OpPraHOB PACTCHWM, YeJIOBEKa W KUBOTHBIX. JleMOHcTparus
npoiiecca (poTocuHTE3A.

Jlabopamopnvie onvimol. 1. CBoiicTBa 0enkoB. CBoiicTBa rioko3bl. CBOMCTBA
caxapo3sbl. CBOMCTBa KpaxMara.

Ilpakmuueckas paboma Ne 7. Pacno3HaBaHne OPraHUYECKUX COCTMHCHHM
Ilpakmuuecxas paboma Ne 8. VI3ydeHne pacTUTEIHHONU U KUBOTHOM KIICTKU



Ilpakmuuecxas paboma Ne 9. UW3ydeHMe MUKPOCKOMUYECKOTO CTPOCHHS
’KUBOTHBIX TKaHEU

Ipaxmuuecxas paboma Ne 10. Uzyuenue nosedenus npocmetiuiux npocmeiuiux
100 MUKPOCKONOM 8 3a8UCUMOCIU OM XUMUUECKO20 COCMABa 800HOU CPeObl.
Ipakxmuueckass paboma Ne 11. Hzyuenue e63aumocesnzeil 6 UCKYCCMBEHHOU
aKocucmeme — akgapuyme u cocmasieHue yeneti NUMmaHus.

Ilpakxmuuecxkass paboma Ne [2. V3ydyenue OBITOBBIX OTXOH0B. Paszpabomka
npoekma pazoenpHo2o coopa mycopa.

VI.AOnoruveckne GakToppl M NPUCHOCOOJEHHOCTH K HHM SKMBBIX
OPraHm3MoB (25 4)

Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmusiHb, MyHOP U
J1€COMYHOP. Knmumar Poccun. IlpuponHo-knumaruyeckue 30HbI Poccuu:
apKTUYECKUX NyCTbIHb, TYHApP, JECOTYHIp, Talru, CMEMAHHBIX U
LIMPOKOJIMCTBEHHBIX JIECOB, JIECOCTENHAS, CTENEH, IOIYITYCThIHb, TyCThIHb.
PazHooOpa3ue M nOpuCIOCOOJIEHHOCTh >KMBBIX OpPraHM3MOB K TOW WJIM HHOH
IIPUPOAHO- KIIMMAaTUYECKOHN 30HE.

Inexkmpomaznumnaa npupooa ceema. (CBer. Pa3BuTue NpeACTaBICHUNA O
IpPUPOAE CBETa. OJEKTPOMATHUTHOE wu3nydeHue. JlimHa BonHbl. Yacrora
KOJIeOaHMIA. [IIkama SIEKTPOMArHUTHBIX BOJIH. ,-JIydH, pEHTIE€HOBCKOE
U3IIy4eHHE, yIbTpaduoIeTOBOE U3IyYEHUE, BUAMMOE U3JIy4eHHE, WH(paKpacHOE
U3JTy4€HHE U UX POJIb B IPUPOJIE U KU3HU YEJIOBEKA.

Onmuueckue ceolicmea ceema. JIBoiicTBeHHas npupoaa cBera. GOTOH. 3aKOHbI
OTpaX€HUsi U IpesiomyeHus: cBeta. OTHOCUTENbHBIA MOKAa3aTeNb MPEIOMIICHUS.
@dakTopbl, BIMAIOLIME Ha I[OKAa3aTeldb MPEJIOMIICHUSA: MPUPOJa BEUIECTBA,
TeMIlepaTypa, JJIMHa BOJIHBI Najatoniero uainydeHus. Pegpakromerp. ucnepcus,
nudpakius 1 UHTepdEepeHIrs CBeTa.

Ceéem u npucnocod1eHHOCHb K HEMY JHCUBHIX OpP2aHU3MO06. BnusHue cBeTa Ha
OpraHU3alli0 JKU3HEHHOIO [MKJIa OPraHu3MOB. bBHOPHUTMBEL. POTOCUHTES.
Knaccuduxkanus pactennii Ha CBETOMIOOMBbBIC, TCHENIOOUBBIC I TEHEBBIHOCIIUBBIC.
@doroTponu3M. 3HayeHUE CBE€Ta Uil  OPUEHTAlMM JKMBBIX CYIIECTB B
IIPOCTPAHCTBE. BUOIFOMUHECHEHLINS U €€ POJIb B KU3HH )KUBOTHBIX.

Buympennaa snepzusa maxpockonuueckou cucmemsl. TepMOAMHAMUKA U €€
INPOTHOCTHYECKOE  3HaueHue. BHYTpeHHsAs »HHeprus  TepMOAMHAMUYECKON
cuctemsl. [lepBoe Hauano tepmoanHamuku. Teronepeaada. TemionpoBOIHOCTb.
KoHBek1us: ecTeCTBEHHAs! U IPUHYIUTENbHAS. TENIoBoe N3ITydeHHE.

Tennoeoe paenosecue. Temnepamypa. Btopoe Hadyalo0 TEPMOJAUHAMUKH.
KonuuecTBo TETJIOTHI. TennoeMKOCTb. Temnosoe paBHOBECHE.
TepMoauHaMUYECKHE CUCTEMBI TpEX THUIOB: M30JUPOBAHHBIC, 3aKpPBIThIE U
OTKpbIThIE. Temmeparypa, Kak IapaMeTp COCTOSHHS TEPMOAMHAMHYECKON
CUCTEMBI.

Temnepamypa u npucnocooaeHHOCIb K Hell HCUBHIX OPZAHUZMOG.
Tepmoperynsauuss B KUMBOM Ipupone. Termmonpoaykuuss U TEIIoO0Taaya.
MexaHn3MBl TEPMOpPETYJSIMM  KUBOTHBIX M pacTeHu. Temmeparypa Tena
yeloBeka M ee (Qu3monormyeckas poab. Kiaccupukanus KUBOTHBIX IO



TEMIEPATYPHOMY  PEXKHUMY Ha TOMOHOTEPMHBIE NOUKWIOTEPMHBIE U
rereporepMubie. Kiaccudukanus opraHuzMoB 1Mo TeMIIEpaTypHOMY HHTEpBaITy
OOWTaHUA: IBPUTEPMHBIE U CTEHOTEPMHbIC. AKKIUMaTu3alus. TemMrepaTypHbId
pEXKUM.

Cmpoenue monexkynvt u pusuueckue ceoiicmea 600vl. (CTPOEHHUE MOJIEKYJIbI
BoAbl. Boma kak pactBopurenib. PuU3MUECKHE CBOMCTBA BOJbI: aHOMAaJbHAas
TEMIEPATypHas 3aBUCHUMOCTb IUIOTHOCTH BOJbI; BBICOKOE TMOBEPXHOCTHOE
HATSDKEHUE BOJIbI; AHOMAJIbHO BBICOKHE 3HAUYEHUS TEMIIEpaTyp KUIICHUS U
TIJIABJICHUS BOJBI, BRICOKOE 3HAUYECHHE TETIIOEMKOCTH BO/IBI.

3HadeHne PU3NIECKUX CBONCTB BOBI JIsI IIPUPOIHI.

Inekmponumuyeckas  ouccouyuayus. OCHOBHBIE  TIOJIOKEHUSI ~ TECOPUH
anekTpoauTuueckol nucconmanuu (TOl). DIEeKTpoNUTBI M HEJIEKTPOJIMTHI.
Knaccudukaiys HOHOB MO pa3IUYHbBIM OCHOBaHMSM. MeXaHU3MBbI JAUCCOLMAIIUN
AIEKTPOJIUTOB C Pa3HBIM TUIIOM XUMHUYECKOU CBA3U. CTENEHb ANEKTPOITUTUUECKON
nuccounanuu. Conu, KUCIOTHI U OCHOBaHUS B cBeTe TO/I.

Pacmeopumocms. pH, kak noxkazamens cpedvt pacmeopa. PacTBOpUMOCTb U €€
KOJIMYECTBEHHAs! XapaKTepUcTuka — KOIPUIMEHT pacTBOpUMOCTU. MaccoBas
JI0JIsl PACTBOPEHHOTO BEILIECTBA B PACTBOPE.

Bona xak amponut. [lonstue pH pactBopa. 3nauenue pH B mpuposge. 3HaueHus
pH dbusmonornueckux *KuaKocTel 4eIoBeKa B HOpME.

Xumuueckue ceoiicmea 600vi. XUMHUECKHE CBOMCTBA BOABI. B3amMopeiicTBHE
BOJIBI C MeTaulaMd. B3anmmopaencTBue BOJBI € OKcuaaMu. [ uwaparanus.
B3aumoneiictBue Boabl ¢ coisamu. ['miaponu3. Pasznoxxkenue Bojbl. [lonsatue o0
AJIEKTposN3e U (poTonuse.

Booa - abuomuueckuii pakmop 6 »cuznu pacmenuii. Ponb Bonbl B Ouocdepe:
KOJILIOENIb JKM3HM, cpela OOMTaHUs, YYaCTHUK OMOXUMHYECKHUX MPOIECCOB,
YYaCTHHUK CO3J]aHUsI OMOTEOIIEHO30B, PETYNIATOP KIUMaTa Ha IutaHeTe. [ uaponus
OpPraHMYECKUX BEIECTB B JKMUBBIX opranm3Mmax. Kimaccudukanus pacTeHUil 1o
OTHONIIEHUIO K KOJHMYECTBY BOJBI B OKPYXKaWOIIEH cpeae: Tuaato(ursl,
ruaApOodUTHI, TUTPOGUTHI, ME30(DUTHI, KCEPODUTHI.

Conenocms, kax aouomuueckuit @axmop. Comu. Knaccudukamus coei.
HauGomnee pacnipocTpaHeHHbBIE KUCIbIE COJU, UX TpuUMeHeHHE. JKecTKOCTh BOJIBI.
Conmn kak muHepanmooOpasytonue BemectBa. Conmu — abuotmdeckuid (paxTop.
[Iprcrnoco6IeHHOCTh PAaCTEHUN U JKUBOTHBIX K PA3IUYHOMY COJICBOMY PEKUMY.
BrnusHue conu Ha OpraHvsM 4enoBeKa.

Ilouea, kax abuomuueckuit ¢pakmop. Illonatue o TmouYBe U KiaccuuKaims
nouB. Ilpouecc mnouBooOpazoBanus. Opaduueckre (GaKTOpsl Cpenbl U
MIPUCIIOCOOJICHHOCTh K HUM KUBBIX OPraHU3MOB. 3HAUYCHHUE MOYBBI B MPHUPOJIE U
JKW3HU YeJIOBEKA: cpella OOUTAHUS )KUBBIX OPTaHU3MOB; YdKOHOMUYECKOE 3HAYEHHUE,
o0najaeT TUIOAOPOAMEM, OKa3bIBa€T CYIICCTBEHHOE BIUSHUE Ha COCTaB M
CBOMCTBa Bcell Tuapocdepbl 3eMiH, SBISETCS TJIaBHBIM PETYJISITOPOM COCTaBa
atMocdepbl 3eMIId, BaXXHEHIIMI KOMIIOHEHT OroreorieHo3a. L{BeT n nuarHocTuka
MOYB.

Bbuomuueckue ¢axkmopvr okpyxycaroweii cpeovl. buotmueckue (paxTOpEI.
buotnueckre  B3aMMOOTHOUIEHUS ~ MEXAY  OpPraHU3MaMu:  KOHKYpPEHIUS,



XHUIIHUYECTBO, CUMOMO3 (MyTyajau3M, KOMMEHCAJIU3M), Mapa3uTu3M (IKTO- H
sHpomnapas3uthl). [lpuMepsl OMOTHYECKUX B3aUMOOTHOILICHUN B IPUPO/IE.
Jemoncmpayuu. BupeodparmeHTsl U QoTorpaguu 1O TeMme: XapaKTepHbIC
OMOreo1eHO3bl TPUPOJHO-KIMMATHUYEeCKuX 30H Poccuu; pa3Butue mpejacTaBieHU
O TpPUPOJIE CBETa; OMOIIOMUHECUEHIIMSA; TeIUlonepeaadya U TEeIIONPOBOJIHOCTH;
OMOTHYECKHE B3aUMOOTHOIIECHUSI MEXAY OpTraHU3MaMu;

Kaptel: npupoHo-kmumMaTudeckux 30H Poccun, mnouBeHHas kapra Poccum.
[Toptpersr: @. TIpumanbau, X. Iroiirenca, O. Openens, M. Ilnanka,
Jx.Makcenna, B.B. [lokyudaeBa. Illkama 351€KTpOMarHuTHbIX BOJH JIxk.
Makcgenna. OTpaxkeHue U mpeaomiieHue cBeta. Jlucnepcuu cBeta U oOpaTHBIN
OKCIIEPUMEHT II0 «CMEIICHUIO» NBETOB. SBneHue mudpakmwu. JKuBble wau
repOapHble HK3EMIUIAPHI MPEJICTABUTEICH CBETOMIOOMBBIX M TEHEBBIHOCIHMBBIX
pactenuii. PaboTa MpOTUB CHJI BHEIIHETO JABJICHUS 3a CUET PACIIMPEHUs rasa.
OnekTpu3anus BOAbL. AHOMallbHAas TeEMIIEpaTypHasi 3aBUCUMOCTh IUIOTHOCTH
BOJBI. HHCXOISAIMU IOTOK XOJOAHOM M BOCXOIAIIMM IOTOK TEIUIOW BOJBI.
BricOKOE TMOBEPXHOCTHOE HATSKEHHE BOJBL. PacTBOPUMOCTH BEIIECTB B
HEMOJSIPHBIX M TOJSPHBIX  pacTBoputensx. I[IpoBepka 31€KTpONpPOBOIHOCTH
pacTBOPOB D3JIEKTPOJIUTOB M HeldnekrponuToB. Omnpenenenne pH pactBopa
pa3IMYHBIX XKUAKOCTEN. B3anmopaencTBue BOJBI ¢ MeTAUIAMU. B3anmonaeincrsue
BOABl C oKcuaamu. ['miaponus cojiel, 0Opa30BaHHBIX CUJILHBIM OCHOBAaHHEM U
c1aboil KUCIOTOM M HAoOOpOT. PacTeHus pa3nuyHbIX TPyHN MO OTHOIICHHIO K
KOJIMYECTBY BOJIbI B OKpY»Karolen cpesie (>KUBbIE WU TepOapHbIe IK3EMILISPHI).
[lepexona cpemHel coM B KUCIYIO U HA000poT. [IpurotroBiienue xecTkoi BOAbI U
uccienoBanue ee cBOMCTB. [lomydueHue ruapokcokapOoHaTa Meau (Majlaxuta) U
HCCJIEIOBATh €0 CBOMCTB.

Jlabopamophnvie onvimer.  1.Habmonenne wuHTEpHEPEHUMOHHOW KapTHUHBI Ha
MbUIbHOU TuteHke. 2.HabGmronenune audpakuuonHoil kaptunbl. 3. HaOmionenue
paclpoCTpaHEHUs. BOJHBIX PACTBOPOB IO PACTEHUIO.

Ipaxmuuecxkas paboma Ne 13. H3yuenue npucCroOCOOJICHHOCTH OPraHU3MOB K
cpejie oOuTaHMS.

Ilpakmuuecxas paboma Ne 14. 3yueHnue BOITHOBBIX CBOMCTB CBETA.
Ilpakmuuecxas paboma Ne 15. 3yuenne n300pakeHus, 1aBaeMoOro JTUH30H.
Ilpakmuuecxas paboma Ne 16. 3mepenne yaenbHON TEIMIIOEMKOCTH BOIBI.
Ilpakmuueckas paboma Nel7. W3yueHue 3>KECTKOW BOJbI M YCTPAHEHHUE €€
KECTKOCTH

Ilpaxmuuecxkas paboma Ne [8. VccnenoBaHue cpellbl pacTBOpa COJIEM M COKa
pacTEeHUH.

Ilpaxmuuecxas paboma Ne 19. Izydyenue cocraBa nous

VIl.IIpoctpancTBo u Bpems (5 4)

[TonsTua mnpocTtpancTBa U BpeMeHU. [IpocTpaHCTBO M Bpemsl B KJIACCHYECKOU
mexanuke HproTona. AGcomoTHOe mpocTpaHcTBO. OAHOPOIHOCTD TPOCTPAHCTRA.

N3oTponHOCTh mpocTpancTBa. HEpHumanbHas cucrema OTCYETa UM NEPBBIA 3aKOH
Herotona. IlpeoOpazoBanmsi ['ammness ¥ OpUHIMI OTHOCHTENBbHOCTH [ amuies.



AOcomotHoe Bpewmsi. CnenuansHas teopusi oTHocutenbHocTH (CTO). IBa
noctynata CTO u OoCHOBHbBIE CIEACTBUS, BbITEKawolue u3 Hux. OOmas teopus
orHocutenbHocTH (OTO). buopUTMBL. buopurmsl. Tursl OMOPUTMOB:
dbusnonoruyeckue u skosoruueckue. [Ipumepsl pa3MyHbIX TUIIOB OMOPUTMOB Y
pacTteHuil ¥ )KkUBOTHbIX. DoTonepuoan3m. buoputmel yenoBeka. JJMCUHXPOHU3M.
CnocoObl  mepenaun uHpOpManuu B KUBOM mnpupone. llepBas u BTOpas
CUTHAJIbHbIE cucTeMbl. OOMeH uH(opManueld Ha pPa3IUYHbIX  YPOBHSX
OpraHu3aluu HKU3HMU. Peakuun MaTpPUYHOTO CUHTE3a (mpuHIUTT
KoMIieMeHTapHoctn). @aromutos. Peduiekc, tonorus. Madopmanms 1 demoBex.
Bo3HUKHOBEHHE U pa3BUTHE HOCHUTENEH MH(GOpPMAIMU C IPEBHEUIINX BPEMEH 10
HAITIETO BPEMEHHU. DBOJIONNS COBPEMEHHBIX HH(POPMAITMOHHBIX PECYPCOB
Jlemoncmpayuu.

Buneopparmentsl 1 ¢dororpadun mo Teme: pasziuyHble TUIBI OHOPUTMOB Yy
pacTeHui U )KMBOTHBIX, COBPEMEHHbIE NH(OPMAIIMOHHBIE PECYPCHI.

[TopTpeTsl «COB» U <GKaBOPOHKOB» - BBIJAIOIINXCS JEITENECH HAYKU, TUTEPATYpPbI
Y UCKYCCTBaA.

Tabmuiel o 6uocuHTe3y Oelka, parouTo3y, peIeKTopHbIC TyTH.

VIll.IToaroroBka u 3aliMTa HCCJIEI0BATEILCKHX NPOEKTOB
IMoBTOpenue u 0606meHue (6 Yacos)
BbllloniHEHHE ~ SKCIEPUMEHTAIBbHOM  4YacTM  MCCIEIOBATENbCKOM  paloTHI,
oopmiienne paboThl. YueHndeckass KOHGQEPEHIIUs 10 pe3yIbTaTaM BBITTOJTHEHHBIX
MPOEKTHBIX M HCCIENOBATENBCKUX PAOOT ACCITHKIACCHUKOB (MHIWBUIYaTbHBIX
WU TPYTIIOBBIX ).

11 knacc

Tema 1. IloBTopenue kypca 10-ro kinacca (7 4)

MHuoroo0pasue ecTeCTBEHHOTO MHpa: METaMup, MaKpOMHP, MUKPOMHUD.
BceneHnnasi, ramakTMKu, 3BE31bl, COJHEYHAs CHUCTEMA: OCHOBHBIE IIOHATHUS U
3aKOHBI JBMIKEHUS HEOCCHBIX Tel. 3eMJs, €€ CTPOCHHE M Te0JIOTHYEeCKUe
obonouku. [louarue o mukpomupe U Hanomupe. brocdepa. YpoBuu opranuzaruu
*u3H Ha 3emie. buocdepa u ee rpanunpl. MonekyspHBINA, KIECTOUYHBIMH,
TKAHEBBIM, OPTaHU3MEHHBIN, TMOMYJSIITUOHHO-BUIOBOM, OWOIICHOTHYECKUN U
OouochepHbIil YPOBHU OpPTraHU3alMK KU3HU Ha 3eMjie. DKOJIOTHYECKUE CUCTEMBI:
OCHOBHBIC TOHSTHUS (LIEMU TMUTAHWS, THUIIEBbIC MHUPAMUJIBI, DKOJIOTHYECKUE
daxTopbl). OCHOBHBIC TTOJIOKEHUS CHHTETUUECKON TEOPUH DBOJIIOIUU.
EctecTBeHHbIil 0TOOp M ero ¢opmbl. MyTanuu u ux kinaccudukauus. Makpo- u
MAaKpPOABOJIOIHUS. DJIEMEHTHI TEPMOJUHAMUKN U TEOPUU OTHOCUTEIIHHOCTH.
Hauana TepMoguHamMuKku. DJIEMEHTBI TEOPUH OTHOCUTEIBHOCTH.

Jlemoncmpayuu. BuneodparMeHTHI ¥ CIaRABI 10 TEME.

Tema 2. Mukpomup. Atoma. BemecrBa (344)

OcHogHble ceedenuss 0 cmpoeHuu amoma. IDBOMOLMS MPEACTABICHUN O
cTtpoennn atoma. Mogemu ctpoenmst atomoB JIx. Tomcona u D. Pesepdopna.
[Toctynarsl kBanTOBOM Teopuu H.bopa. IIpoTOHHO-HEUTPOHHAs TEOpUs CTPOECHUS



atomHoro snapa JI. HMBamenko wu B.I'eitzenbepra. M3otombl. OnexkTpoHHas
o0oyiouKka aroMa. DHepreTudeckue ypoBHHU. [IoHSTHE O HIEKTPOHHOM OOJIAKe.
Ilepuoouueckuit 3axkon. Omkpoimue /I.H. Menoeneesvim nepuoouyeckoco
3aKkona. IIpeanochUIKM OTKPBITUS TMEPUOJUYECKOrO 3aKoHa. [lepBhie MOIBITKH
kinaccudukanmu xumMuyeckux anemeHToB. Otkpeite .M. MenpaeneeBbiM
MEPUOANYECKOTO 3aKOoHa. [lepuoIMYHOCTh B M3MEHEHHHM CBOWCTB XHMHYECKHUX
AJIEMEHTOB W HMX coeauHeHui. Ilepmoamueckuii 3akoH B ¢opmynupoBke [.U.
MenpneneeBa. CoOBpEMEHHBIE NPEACTABICHHUS O MPUYUHAX NEPHOIUYECKOTO
M3MEHEHHSI CBOMCTB XMMHYECKHMX 3JEMEHTOB M MX coequHeHuil. CoBpemMeHHas
dbopMynupoBKa NMEPUOANYECKOTO 3akoHa. [leproguueckas cucteMa XUMHYECKHX
AJIEMEHTOB, KaK rpaduyeckoe oToOpakeHHue Mepuoandeckoro 3akoHa. CTpykTypa
nepuoandeckor Tabsuipl. [lepuoast (OombIue U Malibie) U Tpyninsl (TJIABHBIE U
MOOOYHBIC).

3HauenHue nepuoouuecKoz0 3aKOHA U NEPUOOUYECKOU CUCHEMbl XUMUUECKUX
anemenmos JI.U. Menoeneesa o0na popmuposanus ecmecmeeHHOHAYYHOU
KapmuHul mupa.

[IporHocTrueckas cuia U 3HAYEHUE MEPUOAMYECKOrO 3aKOHA U MEPUOAUYECKON
CUCTEMBI. 3HAYEHUE NEPUOJUYECKOTO 3aKOHA U NEPUOJUYECKOH CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa s pa3BUTHS HAYKUM U MMOHUMAaHUS
XUMUYECKON KapTUHBI MUpA.

bnazopoonwie zaswvl. bmaroponssle ra3pl, IpU4YMHA MX CYLIECTBOBAHUSA B
aTOMAapHOM cOCTOsIHUU. [IpuMeHeHune 0JaropoIHbIX ra3oB.

Honnaa xumuueckan ceazp. VIoHbl n ux knaccupukanus: no 3apsay (aHUOHBI U
KaTUOHBI), 110 COCTaBY (MPOCTHIE U clOkKHBIE). CxeMa o0pa3oBaHUs HOHHOU CBS3HU.
HNoHHbIE KpUCTATNYECKUE PEIICTKU. XIJIOPUA HATPUSI — TUTTUYHBIN TTPEACTABUTEIIb
COCIMHEHUN C MOHHBIM THUIIOM CBSI3H.

Koeanenmnan xumuueckan céazb. KoBalleHTHAs CBA3b KaK CBA3b, BOZHUKAOIIAs
3a cder oO0Opa3oBaHUS OONIMX DJJIGKTPOHHBIX TMap TMYyTEeM TMEePEKPHIBAHMUS
AJIEKTPOHHBIX opouTanend. KparHocTh koBasieHTHOM cBsi3u. OOMEHHbIE U JOHOPHO-
aKIENTOPHbIE MEXaHHU3MBbI oOpa3oBaHuUs KOBQJICHTHOM CBSI3U.
OnextpoorpuniatenbHocTh (30). Knaccudukarus koBaJleHTHBIX cBsize: mo D0
(monsipHast M HenoJisipHas ). Jumosnm.

Memannwt u cnaagvl. Memannuueckan xumuueckasn cea3o. O01mME PU3NIECKUE
CBOMCTBAa METAJNIOB: 3JIEKTPONPOBOJHOCTh, MPOYHOCTh, TEIJIOMNPOBOJIHOCTD,
METaJUIMYeCKUi OJiecK, miacTuyHoCTh. CrutaBbl YepHbIe U IB€THBIE. CTanb, YyTyH.
Jlatynp,  OpoH3a,  Menbxuop.  MeTauiMueckas  CBsI3b.  3aBHUCHUMOCTH
AIEKTPOIPOBOIHOCTH METAJIIOB OT TEMIIEPATYPHI.

Moanexynapnuo-kunemuueckasa meopusa. OCHOBHBIE TOJOXKEHUS MOJEKYIJISIPHO-
KUHETUYECKOU Teopuu. MneanbHblil Ta3. YpaBHEHUE COCTOSIHUS MICAIBHOTO rasa.
Azpecammuvle cocmoanun eeujecma. 1'a3000pazHoe coCTossHNE. 3aKOH ABOTaapo U
ciencTBusi W3 Hero. MomsipHbld 00beM ra3oB mpu H.y. JKuaKoe COCTOSIHHE
BemecTB. Tekydectb. TBepaoe cocrtosiHue BemecTBa. Kpuctammmueckue pemeTku
pa3HbIX TUIIOB JJI TBEPAOTO COCTOSIHMSA BemiecTBa. IloHsTHEe 0 muiazme. Beicoko-
Y HU3KOTEeMIIEpaTypHasl IJIa3Mbl U UX IPUMEHEHUE. B3auMmHbIe epexoibl MEX1y
arperaTHbIMU COCTOSIHUSIMU BEILIECTB.



Ilpupoonwiit 2a3. lpupoaHblid Ta3, €ro COCTaB U HANPABICHUS WCIIOJb30BAHUS B
KAueCTBE TOIUIMBA U XUMHUYECKOro chipbsi. KonBepcusa merana. CUHTE3-Ta3 U €ro
UCIIOJIb30BAaHUE JUIS TOJY4YEHUS CHHTETHMYECKOro O€H3MHa U MeETaHoJa.
[IpenenpHble W HEOpEAENbHBIE YIIeBOAOPOIbl. KadecTBEeHHbIE peakuuu Ha
KpaTHYIO CBsA3b. buoras.

Kuoxkue eewgecmea. Hegpmov. Hedth, ee coctaB, (usmyeckue cBoiicTBa U
MPOUCXOXKJIEHHUE. DKOJIOTMYECKHE TIOCHEACTBUS pa3iuBa HePTH U CIOCOObI
OOpBOBI C HUMH.

[TonyTHeiii HedTsHON Ta3, ero cocraB. Ilpomeccsl mepepabOTKH HEPTH:
pextudukanys u kpekuHr. [IpoaykTel nepepaboTku HETH U UX UCIIOIH30BAHHE.
Teepooe cocmosanue eewecmea. Kuokue kpucmannvl. Kpucrtamimyeckue u
amop(duble BemecTBa. IIpu3zHaku u cBokicTBa amMOppHOCTH. OTHOCUTEIBHOCTH
UCTUHBI B XuMud. JKUJIKHME KPUCTAUIBI W HMX MOPUMEHEHHE B TEXHHKE.
OTHOCHUTENILHOCTh MCTHHBI B OMOJIOTHH U (PU3HKE.

Knaccugurkauuna mneopzanuueckux eeuiecmeé u ee OMHOCUMEIbHOCHLb.
Knaccudukanusa mnpupomnbix BemiecTB. OpraHuyeckue ¢ HEOPraHUYECKUE
BemectBa. M3omepusi. Krnaccudukaruss Heopranudeckux BemiecTB. [IpocTbie
BEII[ECTBA: METAJUIbl, HEMETAJUIbI, O1aropoHbie ra3bl. OTHOCUTEIBHOCTD JICJICHUS
MPOCTBHIX BEHIECTB HAa METAJUIBI M HEMETAJUIbl. AJJIOTPONHS U €€ NPUYHHBL.
CnoxHble BEIIECTBA: OKCHJBI, KUCJIOTBI, OCHOBaHHUS, COJIU. OTHOCUTEIBHOCTh
KJIacCU(UKAIIUU CIIOKHBIX BEIIECTB.

Knaccugurayun opeanuueckux coeournenuii. OcoOOEHHOCTH COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKHUX COCAUHEHHUI. OCHOBHBIE MOJIOKEHUS TEOPUHU XUMUYECKOTO
ctpoenus A. bytneposa, @. Kekyie, A. Kynepa.

N3omepust, kak (GYHKIUS XUMUYECKOTO CTPOSHUS HA MPUMEPE STUIIOBOTO CIUPTA
U quMeTusioBoro 3dupa. [Ipudrabel MHOTOOOpa3us OpPraHMueCKUX COCAMHEHUH.
Knaccudukaiys opraHMYeCKUX COCAMHEHUN. YTIIEBOJOPOMBI: ajJKaHbl, aJKCHBI,
aJKUHBI, aJKaJWeHbl W apeHbl. Kiacchl OpraHMYecKUX COEIUHEHHI, MOJIEKYJIbI
KOTOPBIX cojepKaT (yHKIMOHATIBHBIE TPYIIIBI: THIPOKCUIBHYIO, KApOOHUIBHYIO,
KapOOKCHIIbHYI0, aMUHOTrpynmny. OTHOCUTENBHOCTh JEJCHHUS OpPTraHUYECKUX
COEMHEHUH HA KJIACCHI.

Ionumepoli. OCHOBHBIE TOHATHS XHUMHUU BBICOKOMOJEKYJISIPHBIX COEIUHEHHI:
MOHOMEp, TOJIMMEp, DJIEMEHTApHOE 3BEHO, CTENEHb nojumepusanuu. CrocoObl
MOJYYEHUs] TOJMMEPOB: pEaKIUW TOJMMEPU3AMU UM MOJUKOHICHCAIIUH.
buononumMepsl 1 ux OUoOIOTHUYECKAs POJIb.

Ilmactmaccesl. Tepmorutactel W peakrtoruiactel. [IpencraBurenu ruractMace u
obnactu ux npumeHeHus. Bomokna. [Ipupoansie (KUBOTHOTO U PACTUTEIHLHOTO
MPOUCXOXKJCHUS) U XUMHUUYECKUE (MCKYCCTBEHHBIE M CHHTETHYECKHE) BOJIOKHA.
[IpencraBuTen BOJIOKOH M 00JacTH uX mnOpuMmeHeHus. Heopranudeckue
MOJIMMEPHI, KaK BEIIECTBA ATOMHOU CTPYKTYPHI.

Cmecu, ux cocmaeé u cnocoowt pazdenenusn. lloHsTHE O CMECH, KaK CHCTEME
COCTOSIINICH W3 pas3IMYHBIX XUMHYeCKuX BemecTB. Kiaccudukamums cmeceidt mo
BU3yaJIbHBIM TMpH3HAKaM (FOMO- M TETEPOTreHHbIE CMECH) M MO0 arperaTHOMY
COCTOSIHUIO (TBEpJIbIE, )KUJIKKE U Ta3000pa3Hbie cmecu). CocTaB cMecei: maccoBast
u o0beMHas Jodu KOMIOHEHTa cMecu. CrmocoObl pa3ieneHus CMeceu.



Jucnepcuvte cucmemsl. Ilonsitne mucnepcHou cucrteme. Kimaccudukamms
JUCIIEPCHBIX CUCTEM IO pa3MepamM JIUCIEPCHOM (a3bl U arperaTHOMY COCTOSIHHIO
JUCTIEPCUOHHON Ccpelibl U AucIepcHON ¢a3bl. 3HAUYE€HHE JUCIIEPCHBIX CHUCTEM B
npupoze, POMBIIIIEHHOCTH M TIOBCEJHEBHOM  KM3HU  4YeJIOBEKa.
['pybonucnepcHble cuCTeMbl U HX Kiaccuukauus (CyCHEH3UH, 3MYJIbCHUH,
a’po3onu). [IpuMeHeHre 3THX CHCTEM B TEXHUKE M ObITy. TOHKOAMCIEPCHBIE
(KoyutouHbIE) cUCTeMBbl, HX kiaccudukanus (3omu u renu). Koarynsius.
Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsl u ¢dotorpaduu mo Teme: HEOHOBas pekjamMa M aproHOBOM
CBapKOH, JAupwKaOied ¢  BO3AYIIHBIX IIAPOB, 3AlOJIHEHHBIX  TEJHUEM,
OAJIbHEOJIOTUYECKUE pAJOHOBbIE BaHHBL. PaznmuuHble (QOpMBI TEPHOIUYECKOMN
cuctembl xumuueckux anemeHToB JI.M.MenneneeBa. [loptpersr: JI. Byabonpana,
JI. Hunbcona, K. Bunknepa, A. bytnepoBa, @.Kekyne, A. Kynepa. Moaenu
KPUCTAJUIMYECKUX PEUIETOK: XJIOpUJia HATpus, MOJa, YTIEKHUCIOro rasa, ajiMmasa,
rpadura. OOpas3ibl MUHEPAJIOB M BEIIECTB C HMOHHBIM THUIIOM CBSI3H (OKCHIA
KaJIbLIUS, PA3JIMYHbIX COJICH, TBEPHABIX IIENOYEH, rajnTa, KajablliTa); BEIIECTB C
KOBAJICHTHBIM THUIIOM XUMHUYECKOMN CBSI3H.

Kosnekuu: MeTanioB, CIJIaBOB; BEIIECTB U MAaTEPUAJIOB, MOTYyYa€MbIX HA OCHOBE
IPUPOIHOTO Ta3a; HEPTh U MPOAYKTHI €€ IepepaboTku; aMOp(HBIX BEIIECTB U
MaTepuayoB; MNPUOOPOB HA OCHOBE >KUAKUX KPUCTAIIOB; MPOCTBIX M CIIOKHBIX
BEILECTB; IUIACTMAcC, BOJIOKOH, HEOPTaHMYECKUX MOJUMEpPOB (MUHEpAIOB U
TOPHBIX MOPOJ); OPraHUYEcKuX coenuHeHuid. uddy3us AyMUCTHIX BEHIECTB C
ropsiliel JamMnoukd HakaduBaHus W Auddy3us nepMaHraHata Kajaus WU
cynbdara menu (IT) B Boze.

[Ipubopel Ha OCHOBE HHM3KOTEMIIEpATypHOM IUIa3Mbl (Ta30BbIE  JIa3ephl,
TUTa3MEHHbBIC TTAHEJIH TEJIEBU30POB | T.]1.)

[[TapocTepkHeBble M OOBEMHBIE MOJEIM MOJIEKYJ TIEPBBIX MpeACTaBUTENEH
pENeNbHBIX YTIeBOAOPONOB, CcTpykTyp Oenka u JJHK. ®usuueckue cBoicTBa
ra3oo0pasHbIX (MpomaH-OyTaHOBasi CMECh B 3aKUTANKE), KUIKUX (OCH3UH) U
TBEpbIX (MapaduH) aJTKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTH B BOJIE.
['openue mnpoman-0yraHoBod cMecu (3akuranka). OTHOIIEHHE NPENETbHBIX U
HEIpPEAEIbHBIX YTJIEBOJOPOJOB K PacTBOPY IEpMaHTaHaTa Kajausi U OpPOMHOM
Bojie. OOpa3zoBaHue HE(DTIHOM MIICHKU HAa TTOBEPXHOCTU BO/IBI.

OOHapykeHue HenpeIeIbHbIX COeIMHEHUH B )KUJIKMX HEPTEIPOIyKTaX.
[Tonyuenne mmactuueckoit cepbl. I[lomyuenue Oenoro dochopa. Ilomyduenue
JUCTUUIMPOBAaHHOM  BoAbl. (OuMcTKa CMECH KPUCTAJIOB JUXpoMara U
nepmaHraara kanus. OOpaslbl pa3IUyHBIX AUCIEPCHBIX CHUCTEM: 3MYJbCHUH,
CYCIIEH3UH, a’pO30JiM, Teld U 30iu. llosydeHune KOJUIOMTHOTO pacTBOpa W3
xnopuaa xxenesa (L), Koarymnsius nomydenHoro pacteopa. dddext Tunmans.
Jlabopamopnvie onvimei. 1. KoHCTpynpoBaHHE NEpPUOAMYECKON  TaOJHUIIBI
XUMHUYECKUX JJIEMEHTOB C WCIOJb30BaHWEM KapTouek. 2. (O3HaKOMJIEHUE C
KOJUIEKIIUSIMUA METAJUJIOB U CIUIaBOB. 3. BpOyHOBCKOE NBMKEHWE YACTUI] TYIIU WU
BETOYHON ThUIBIEI B Boje. 4. IIpoBepka mpubopa aisi MOMy4eHHs] Ta30B Ha
FEPMETHUYHOCTh. 5. YBEJIMUYEHHE [ABJICHUS JKUIAKOCTH IpU €€ cCxaThuu. O.



CpaBHeHHE KOJeOaTeNbHBIX IBMKEHUN MOJIEKYJ BOJIBI U Jibaa ¢ momorisio CBY.
7. BwimapuBaHue pacTBopa IOBapeHHOW coiu. DuiIbTpoBaHHE TE€TEPOreHHOMN
cmecu. OTcTanBaHue, KaK CIoco0 pa3iesieHrs CMecel IeKaHTalue U ¢ IIOMOIIBIO
JICNIATEIBbHON BOPOHKHU. 8. O3HAKOMJIEHUE C TUCIIEPCHBIMU CHUCTEMAMU
Ilpakxmuueckas paboma Ne [. W3ydyenue ¢otorpaduii TPEKOB 3apsKEHHBIX
YaCTHII.

Ipaxmuuecxas paboma Ne 2. Tlomydyenue, cobrpaHue ¥ pacro3HaBaHUE T'a30B.

Tema 3. Xumuueckue peakuuu (13 4)

Xumuueckue peakuyuu u ux kaaccuguxayusa. XUMHUYECKUE PEAKIUU WU
XUMUYECKUE SBJIICHHUS, WX OTIWYUS OT (Qusnueckux sBieHud. Peaknum 06e3
M3MEHEHHUS COCTaBa BEIIECTB: AJUIOTPONM3AUMHA W HM30MEpu3auuu. Peaknuw,
UJylIIMe C U3MEHEHUEM YKCJIa W COCTaBa BEIIECTB: COCAUHEHMS, Pa3I0KECHUS,
3aMmeleHus, oOMeHa. Peakiuu, mpoTeKaronue ¢ BbIJICICHUEM WX MOTJIOIEHUEM
TEIUIOTHI: 9K30- M JHAOTepMUYecKue.  Jlpyrue mnpusHaku Kiaccupukauu
XUMUYECKUX peakIuii Ha mnpumepe cuHre3a okcuaa cepbl (VI): u3meHeHue
CTENICHEH OKHCJICHHUSI DJEMEHTOB, OOpa3ymoIIMX  BEHIECTBA, HCIOJIb30BaHHE
KaTaJau3aTopa, arperaTHoe COCTOSIHUE BEIIECTB, HAIIPABJIEHUE IPOLIECCOB.
Ckopocmb xumuueckou peakyuu. I1oHATHE O CKOPOCTH XUMHUYECKON pPEAKLUU.
['OMOreHHbIE U TETEPOr€HHBIE PEAKIUU. 3aBUCUMOCTb CKOPOCTH XHMHUYECKON
PEAKIHUHU OT MPUPOJBI PEATUPYIOMIMX BEIIECTB, UX KOHUCHTPAIMUA. 3aBUCUMOCTD
CKOpOCTH peakuuu oT Temmeparypol. lIpaBuno Baut-T'odhda. 3aBucumoctsb
CKOPOCTH pEAKUMH OT IUIOMAAA COMPUKOCHOBEHUS BEIIECTB W HAJIUYMSA
KaTaJau3aropa.

Oopamumocmev xumuueckux peakuyuii. HeoOpaTtumbie U oOpaTUMBbIE pEaKIIUU.
CocTosiHrEe XUMUYECKOT0 PAaBHOBECHS I 0OPATUMBIX PEAKIIUH.

[Mpunmun  Jle-lllatense. CwmenieHre XUMHUYECKOTO paBHOBECHUS OOpPaTUMBIX
pPEaKUH B XUMUYECKOM ITPOU3BOACTBE Ha IIPUMEPE CUHTE3a aMMHAKa.
Oxucnumenvno-eoccmanogumenvhule peakuyuu (OBP). dnekmponus3.

CrerneHb OKHCICHUSI M €€ ompejeneHue no ¢gopmyne coenunenus. [lonstue 06
OBP. Oxucnuresb 1 BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBIICHHE.
DIEKTPOU3 paciiaBOB U PACTBOPOB HA MPUMEPE XJIOPUAA HATPHUS.
DNEKTPOIUTHYECKOE TIOJTYYEHHUE aTIOMHUHUSI. [IpakTHueckoe NPUMEHEHHUE
ANeKTpoJin3a. ['aapBaHONIACTHKA U TAJIbBAHOCTETHSL.

Xumuueckue ucmoyHuku moka. [albBaHWYECKHE DJIIEMEHTHI HA MpPUMEpE
aneMmeHTa Jlanuansa-SAkoOu, MX yCTpOMCTBO M MPUHLUI JEHCTBUA. Y CTPOMCTBO
OaTapeiiku Ha MPUMEPE CYXOro IMIEJOYHOrO AJIEMEHTa. Y CTPOMCTBO CBUHIIOBOTO
akkymyJssitopa. ["anpBanu3anus u anekTpodopes.

Qdu3zuka Ha cayxyucode uenogeka. AHTPOIIOMETPUSA: U3MEPEHHE JIMHBI U MACChI
TeNa, CIUPOMETPUS M KU3HEHHA CMKOCTh JIETKUX. TeIoBble U3MEPEHUS H
temiorepanus. Mizmepenne aprepuaiibHOTO JaBi€HUs. | UIEPTOHUS U TUIIOTOHHS.

YnpTpa3ByKkoBas JWAarHOCTHKA WU Tepamnusl. DnexTporepanus. Jlazepnas
Tepanus. MarHuTHbIf pe3oHaHC M peHTreHoauarsoctuka. dmrooporpadusi.
Tomorpadus

Jlemoncmpayuu.



[Tomyuenue 6emnoro docdopa. ['openue docdopa u pacrBopenue okcuna gocdopa
(V) B Bogme. Ilonyuenue u pasznoxxkenune ruapokcuna meau (I1). Bzaumonericteue
xene3a ¢ pactBopoM cyibdarta Meau (I1). OnbIThl, WIUTIOCTPUPYIOUIUE MPABUIIO
beprosne — obpa3oBaHue ocajka, raza WiIM ci1abOro 3JeKTpoJinTa.3aBUCUMOCTh
CKOPOCTH PEAKIMU OT MPUPObI BEUIECTB HA IPUMEPE B3AUMOJACICTBHS PAaCTBOPOB
pPa3IMYHBIX KHCJIOT OJMHAKOBOW KOHIEHTpPAlUUU C OJWHAKOBBIMHU TpaHyjIaMu
IMHKAa W B3aMMOJICVCTBHE OJMHAKOBBIX KYCOYKOB MarHus, LMHKa W JKejie3a C
COJISIHOM KHMCIJIOTOM. B3anmmonencTBrue pacTBOpa CEpHOM KHCIOTBHI C pacTBOpamMu
THOCYNb(aTa HATPUS PA3NUYHOM KOHILEHTpauuu. B3aumoneicTBue pacTBOPOB
CEpHOM KHCIJIOTBI U TUOCYJIb(aTa HaTPUs IIPH Pa3IMUHBIX TEMIEpATypax.
OOpaTuMble peakuMy Ha NOpUMEpPEe MNodydeHus poaanuaa xkeneza (1) u
HaOJIOZICHUS 332 CMEIICHUEM PAaBHOBECHUS MO MHTEHCUBHOCTU OKPACKU IPOJIYKTa
peaklyy MPU U3MEHEHUH KOHIIEHTPALUHA PEAreHTOB U MPOYKTOB.

['openune cepsl, kak OBP. Mogenp snekrponusepa. Mojenb 3eKTpOIU3HON
BaHHBI JUISl TOJYYECHUS aATIOMHHUSL. Komnekuust 6arapeex. CBHUHIOBBIN
aKKyMyJisaTop. PoctoMerp, MEIMLIHMHCKHE BECBI, CHOUPOMETP, PTYTHBIA H
AIEKTPOHHBINA TEPMOMETPBI, TOHOMETPHI PAa3IMYHBIX BUJIOB, Ja3€pHAS YKa3Ka.
BuneodparmenTs! u ciaiiibl o TeEMe.

JlabopamopHvie onvimei. 1. Bausinue Temnepatypbl Ha CKOPOCTh PEaKluUd OKCUAA
meau (I1) ¢ cepnoii kucnmotoi. PaznmoskeHune mepokcuaa BOAOPOJA C MOMOIIBIO
okcuaa mapranua (1V) , a Takke kaTanasbl chlporo kaprodens. 2. BeitecHeHue
Meau U3 pacTBopa cynbdata meau (I1) xxene3om.

Ilpaxmuuecxas paboma Ne3. 3yueHre XUMUYECKUX PEAKITUH.

llpakmuueckas paboma Ne 4. Coopka 2anb8aHu4ecKo2o 1eMeHma U UCnvlmauue
e2o 0elicmeus.

Tema 4. 3n0opoBbe (224).

Cucmemamuueckoe noyodxcenue 4ei08eKa 8 Mupe HcugonHulx.

buonornyeckas knaccudukaius yenoBeka. [IpsMOXokIeHHE W €ro BIUSHUE Ha
CKEJIET YesioBeKa. Pyka — opran u nNpoAyKT TpyAa. Pa3BuTue depemna u rojioBHOTO
Mo3ra 4enoBeka. IlepBas u BTOpass CHUTHAJIbHBIE CHUCTEMBI. buoconuanbHas
MPUPOJIa YETIOBEKA.

I'enemuka uenoeexka u memooul ee uzyueHus.

OCHOBHBIC TIOHSITUSI TEHETUKW: HACJIEIACTBEHHOCTh, WM3MEHUMUBOCTh, TI€H,
XpPOMOCOMBI, MYyTalluk, TE€HOM, TEHOTHUIl, (QEHOTUN, JAOMUHUPYIOIIUE U
peliecCuBHbIE MpU3HaKU. ['eHOM uesoBeka U ero pacmmdponka. [IpakTuueckoe
3HAYCHUE W3Y4YEHUs] TeHOMa uejioBeka. MeToabl U3yueHUs] TeHETUKH 4YeJIOBEKa:
IeHECAJIOrMYeCKHH, OJIM3HEIOBBIH, MUTOT€HETUYECKUMH. I'eneTnueckue
(HacieACTBEHHBIC) 3a00JIeBaHUS YEIOBEKA.

Qu3uka uenogeka. CKener C TOYKA 3pCHUS (PU3NYECKOTO TOHATHUS O phIUare.
KpoBooOparmienrie B cBeTe  THUAPOJWHAMUKH: TYyJbC, KPOBSHOE JaBJIICHUE.
HMudbdysus, kak ocHoBa GOpMUPOBAHUS TIEPBUYHON M BTOPUYHONW MOYH B MOYKAX,
a TakKe ra3000MeHa B TKAHSAX W JICTKUX. TepPMOPETYJNSIHS C TOMOIIBI0 KOXHU
MyTEM TEIUIONPOBOAHOCTH, KOHBEKIIMM, W3Jy4eHUST W MCHAPEHUS BOJBI.



DNeKTpoMHAMUYECKasi TpUpoOJla Mepelayd HEPBHBIX HUMYJIbCOB. Onruueckas
cucTeMa 3peHusi. AKyCTUYECKasi CUCTeMa CcllyXa U roJIocoo0pa3oBaHUeE.

Xumusa yenogeka. XuMUUECKNN COCTAB TEJIA YEIOBEKA: AIIEMEHTHI U BEIIECTBA, X
kinaccudukanusa u 3HaueHue. Bona, ee gpynkiuu. Boanblil 6ananc B opranusme
4yesnoBeka. MUHepanbHbIE BEIIECTBA U UX POJIb B JKU3HEIEATEIBHOCTH OpraHn3Ma
yesioBeka. 3a00seBaHusl, CBSI3aHHBIE C HEIOCTATKOM HJIM W30BITKOM HEKOTOPBIX
XUMUYECKUX 3JIEMEHTOB B OPraHU3ME YEJIOBEKA.

Bumamunor. Victopusi OTKpBITUS BUTAMUHOB. BHUTaMuHBI, Kak OHOJIOTHYECKH
aKTHBHBIC BEIIECTBA. bone3nu, BhI3BaHHBIE HEAOCTATKOM WM H30BITKOM
BUTAMUHOB: aBUTAMHHO3bI, TUIIOBUTAMUHO3bI, TUTIEPBUTAMUHO3HI.

CyTouHas mOTpeOHOCTh YeIOBEKAa B BUTAMUHAX M KX OCHOBHBIC (DYHKITHH.
Knaccudukanuss ButamMuHOB. BojopacTBopuMble BUTAaMHHBI Ha TpUMEpe
sutamuHa C. JKupopacTBoprMble BATAMUHBI HAa IPUMEPE BUTAMUHA A.

T'opmonui.

HepBHas 1 rymopanbHasi peryJisiliii MpOLECCOB KU3HEAEATEIIbBHOCTH OpraHru3Ma.
["opMoHBI, KaKk MPOAYKTHI, BEIpaOaThIBaEMBbIE jKeJie3aMU BHYTPEHHEH CEKPEIIH.
Knaccuduxkaims ropMOHOB MO JKele3aM, KOTOpPbIE WX MPOIYIUPYIOT MU TIO
xumMmudeckoit npupone. CBoicTBa ropMOHOB. MHCynuH, Kak TOPMOH O€JIKOBOM
NpUPOIbl. AJIpEHaIuH, KaK TOPMOH aMUHOKHUCJIOTHOU npuponabl.  CtepouHbie
TOPMOHBI Ha TPUMEpPE TMOJIOBBIX.  ['umep- v rUnoQyHKIUs KeJie3 BHYTPEHHEU
CEeKpeLuHu.

Jlekapcmea. KpaTkue CBeIEHUS O 3apOKICHUU U Pa3BUTUU  (HapMaKOJIOTHUHU.
Knaccuduxanus JeKapCTBEHHBIX CPEJICTB MO arperaTHOMY COCTOSIHUIO: JKHJIKUE
(pacTBOpBI, HACTOU, OTBAPbI, MUKCTYPbI, dIMYJIbCUHU, CYCIICH3UU U Jp.), TBEPJIbIC
(mopomiku, TaONETKW, MWJIIOJU, KalCyJbl), MATKUEe (Ma3u, JUHUMEHTHI, MAaCTHI,
CBEYM). AJIKAJIOUIBI. Bakuunsl. XHUMUOTEPANIEBTUUECKNE TIPETIAPATHI.
AHTHOUOTHKHU. Hapkotnueckue npenaparsl. HapkomaHusi U ee MOCIEICTBUSI.
OnTuManbHBIN peKUM NPUMEHEHHUS JICKAPCTBEHHBIX MTPENapaToB.

300posulit 0opa3 scuznu. Or3UUYECcKre 310pOBbE U €ro kputepuu. Ilcuxudeckoe
3I0pPOBbE U €ro Kpurepuu. HpaBCTBEHHOE 3J0pOBbE U €ro Kputepuu. Tpu
OCHOBHBIE€ COCTABJISIFOIIME 3J0POBOTO 00Opa3a »KU3HU: PEXKUM JHS, MPABHIHHOE
nuTaHue, (pundeckas aKTUBHOCTh U 3aHsATHE criopToM. DakTophkl, BiIuUsIONIME HA
3I0POBBbE YEJIOBEKA: OKpYXKaromas cpeaa, NpoQriakTHyeckas BaKI[MHAIHS,
CTPECCHI, BPEJHbIC MPUBBIYKKU. AJIKOTOJM3M M €ro mocieacTBus. HapkoMmanus u
ee MOoCIeACTBUS.

Du3zuka Ha cayrycde 300p06b: uenoeeka. AHTPOIIOMETPUS: U3MEPEHUE JIMHBI U
Macchl TeJia, CIIUPOMETPHS U )KM3HEHHAs! EMKOCTh JIETKUX. TeroBbIe U3MEPEHUS U
TerioTepanus. V3aMepeHue apTepualibHOTO AaBieHUs. | UMIEPTOHUS U TUTIOTOHMUS.
VYnpTpa3ByKkoBas IMarHOCTHKA U Tepanus. JiekTporepanus. JlazepHas tepanus.
MarauTHbIi pe30HaHC U peHTreHoauarnoctuka. dmooporpadus. Tomorpadus
Cospemennvie meOUyUHCKUE MEXHON0ZUU

300posbe uenosexa: cucmemuwiii n00xoo. Hopmanvnas gpuzuonoeus uenosexa.
Ocobennocmu yHKYUOHUPOBAHUsL ObIXAMENbHOU, KPOBEHOCHOU U OPY2UX CUCEM
opeanuzma. Quzuonozuueckue noxasamenu OpeaHu3Ma 4ea06eKa U ux HoOpmaibHoe
3Hauenue. Meouyunckue mexnono2uu OUa2HOCMuKY 3abonesanuu. Bosmoorcnocmu



U nepcneKmugbl Memooos NPoQUIAKMUKY, MePanuu U 60CCMAHOBIEHUS
opeanuzma. 1100xo00bl k noswvlueHuO 3¢hhexmusHocmu cucmembl
30pPABOOXPAHEHUSL.

Hngpexyuonnvie 3a601e6anusn u ux npoguiakmuxa

HUngpexyuonnvie 3abonesanus u ux 6o36youmenu. Cnocobwl nepeoaiu
UHPDEKYUOHHBIX 3A001e8AHULL U COYUATbHBLE PAKMOPBL, CNOCOOCMEYIoUUe UX
pacnpocmpaunenuro. Ummynnas cucmema u npunyunsl ee pabomwl. OcobenHocmu
@DYHKYUOHUPOBAHUA UMMYHUMEMA ) paA3HbIX epynn HacereHus. Cnocodul
npogunakxmuku un@exyuonnvix 3aboneeanutl. Baxyunayus. Hanpasenennocmo
MEOUYUHCKUX Npenapamos 0s 60pbObl ¢ UHDEKYUOHHBIMU 3a001e8AHUIMU.
Ilpobnema paszeumus ycmouuugocmu 8030youmenetl 3a001e6aHUl.
Meswcoynapoonvie npoepammsi no 6opvbe ¢ UHPEKYUOHHBIMU 3A00NeBAHUIMU.
Hayka o npasunsnom numanuu

Memabonusm, kax 0bMeH eujecmeom u IHepauell Ha Ypo8He OPeaHU3Md.
IHpunyunet hynxyuonuposanus nuwjesapumenvroi cucmemvl. Kauecmeso
NPOOYKMO8 NUMAHUSL C MOYKU 3PEHUsL SHEPLeMUUECKOU YEeHHOCU U COOePAHCAHUSL
NOJIe3HbIX U 8PEOHBIX 8euyecms 3Hauenue coOANaHCUPOBAHHO20 NUMAHUSL OIS
noooeparcanusi 300poswvsi. Iluuesvie 00b6asxu: nonesuvle coUCMEa U N0OOUHbLE
aghghexmol ux ucnoavzosanus. Juemol u 0COOEHHOCU UX NPUMEHEHUSL.

Jemoncmpayuu. Tabmuipl, BupeodparMeHTl W claiiabl no Tteme: Ckelner
yenoBeka. Mymsik «Topc genoBeka». Mopens monekynsl JJHK. Monenu riasa,
yXa, IMOYKH, HEPBHOW CHUCTEMBI 4YenoBeKa, Koxku. Ckener yenoBeka. M3mepenue
nyJibCa, JaBJICHUS, OCTPOTHI 3pEHUs, TEMIIEPATYPHI TENA.

Konnekuuu: BUTAMUHHBIX  TIpENapaToB, MEIUIIMHCKUX TOPMOHAIbHBIX
penaparoB, JEKApCTBEHHBIX (OPM pa3IMYHOTO AarperaTHOro COCTOSIHUS,
JIEKapCTBEHHBIX  (OpPM  pa3IUYHOrO CHEKTpa JedcTBus. buyperoBas u
KCAHTOIIPOTEUHOBAS PEAKIUY ISl Tipernapara uucynuHa. [lopTpeTsl Beimarommxcs
YYEHBIX, BHECIIUX 3HAYUTENIBbHBIA KIaJg B (PapMakoJoTHIo. PocTomerp,
MEJIMIIMHCKHE BEChI, CIHUPOMETP, PTYTHBII M BJIEKTPOHHBIA TEPMOMETPBHI,
TOHOMETPHI PAa3JINYHBIX BUJIOB, JIa3epHas yKa3zka

JlabopamopHvie onvimeoi.

1. V3yueHne HMHCTPYKIMU MO MPUMEHEHHUIO alTE€YHBIX MpEenapaToB BUTAMHHOB.
Onpenenenue pH pactBopa Buramuna C. 2. Onpenenenune pH cpeasl pactBopa
acupuHa

llpakmuueckas paboma Ne 5. Hccneoosanue nponopyuonanvHocmu
Cc0OCMBEHHO20 payuoHa NUMAaHUs, NPOBEPKA COOMEEMCMaEUs Maccobl mea
803pACMHOU HOpMeE.

lIpakmuueckas paboma Ne 6. Humepnpemayus pe3ynsmamos ooue2o anaiuza
KpPOBU U MOYU.

Ilpakmuuecxas paboma Ne 7. OnieHKa WHIUBUTYAJIEHOTO YPOBHS 37J0POBBSI.
Ipaxmuuecxas paboma Ne 8. OrieHKa OMOJIOTHYSCKOTO BO3pacTa

Tema 5. CoBpeMeHHOe ecTeCTBO3HAHME HA CJIYK0e yenoBeka (23 )



Onemenmapuvt au Inemenmapuvie uacmuywvt? IloHsTre 0 (PU3NKE BHICOKUX
sHeprui. JIMHEHWHBIN YCKOPUTEIb SJIEMEHTAPHBIX YACTUL, aIPOHHBINA KOJUIAUIED.
JleneHue aTroMHOroO sipa: NPOTOHBI, HEUTPOHBL. DyHIAMEHTAJIbHBIC YACTHUIIBL:
JIENITOHBI U KBapKu. P@OTOHBI. BO30HBI. AHTHYACTHIIBI.

bonvwon adponunstii konnaitdep. MoHTaX M ycTaHOBKA OOJIBIIIOTO aJpOHHOTO
kosutauaepa. [lpunmun neiictBus kosuanzaepa. lIpoucxoxkaeHune maccel. bo3oH
Xwurrca. [Ipoucxoxnaenue Beenennon. AHTUMUD.

DHepzemuka u Inepzocoepericenue

IIpobnemvl sanepeoobecneyenus: HAYUOHATbHbIE, PECUOHAIbHbLE, TOKATbHbIE.
3axomnsl coxpanenus maccol u snepeuu. Ilpakmuueckoe npumenenue 3aK0H08
coxpanenusi. Buowi onepeuu. Cesa3b maccwl u snepauu. Inekmposnepausi u cnocoowl
ee noayuenus [1omydeHne 3JIEKTPUUECKOTO TOKA € MOMOIIBIO 3JIEKTPOTE€HEPATOPA.
Hetpanuunonnas snepretuka. 7ennosvie u euopoaiekmpocmarnyuu. OCHOBHBIC
MOHATHSI aTOMHOM HEPreTUKU. PaamoakTUBHOCTh. fepHble peakiuu. ATOMHAas
cTaHIus ¥ npuHIun ee padotel. ADC Ha OBICTPBIX HEUTpOHAX. Paguon3oTonHbie
tepmodsiekrpuyeckue reaeparopsl (PUTEI'm), mpuniun ux neiictBus. O6nactu
MPUMEHEHUSI AaTOMHOM SHEPTETUKU. S0epHas sHepeemuKka u nepcnekmueul ee
ucnonvb3o8anusi. JHepeonompebieHue u dHepeo3phHeKmusHOCmy.
Ilpooosonscmeennasn npodaema u nymu ee peuienus. I'eorpadus roioaa u ero
npuurHbl. OCHOBHBIC HAIlpaBieHUs B pemieHuu [IpogoBOIBCTBEHHON IPOOIEMBL:

- HCTOJIb30BaHHE XHWMHUYECKUX BeIIEeCTB (yZOOpEHMs, pEeryJsTopbl pocCTpa,
(hepOMOHBI, IECTUIUIBI, PETICIITICHTHI);

- CO3JJaHUE HCKYCCTBEHHBIX IMPOAYKTOB TIMTaHUS; - METOABI CO3JaHUs
BBICOKOIIPOU3BOAUTEIILHBIX COPTOB PACTECHUMN U MTOPO/JI ’KUBOTHBIX.

OcHoeébl buomexnon02uu

[TonaTrie OMOTEXHOJIOTHHU, KaK MPOU3BOJIUTEIILHONU CUJIbI OOIIIECTRA,
UCIIOJIb3YIOIICH JKUBBIE OPTaHU3MbI U OMOJIOTUYECKUE MTPOIIECCHI B TPOU3BOICTRBE.
Tpu oTana cTaHOBJICHUS U Pa3BUTHS OUTEXHOJOTUN: PaHHSS, HOBask U HOBEHIIIasl.
Tpaouyuornas 6uomexnHoI02us; NPOU3B0OCME0 NPOOYKMOB NUMAHUS,
nepepabomka omxo008. Monexynapras ouomexuonocus. Cmpykmypa u QyHKyus
HyKneunogvix kuciom. Cunme3s oenxa. Knemounas unocenepus. I'ennas mepanus.
Ipumenenue buomexuono2uu 8 30pagooOXpaHenul, CenbCKOM X03UCmee U oOXpane
oxpydscaroweti cpeowl. I'ennas nnxenepus. [ ennomonudumpoBaHHbIe
OpraHU3MBbI U TPaCHCTeHHBIC MPOAYKThl. KrneTounas unxenepus. Kinonuposanue.
OMOpHOHAJIBHBIE M CTBOJIOBBIE KJIETKH. buosornuyeckass WHXXKEHEpHs, KaK METO]I
WCIIOJIB30BaHUs MHMKPOOPTaHW3MOB B KadyeCTBE OWOPEAKTOPOB ISl MOJY4YCHUS
MPOMBINIICHHOW — TpoAyKiuu. OCHOBHBIC  HANpaBJICHUS  UCIIOJIb30BaHUS
(dbepMeHTaTUBHBIX TpolieccoB. MimmooOunuzoBanubie hepMeHThl. Mupogoti pwinok
ouomexnonozuu. Ilepcnexmugvl pazeumus poCcCcuticko2o cecmenma.
Hanomexnonozuu u ux npunosicenue

Hanouacmuywr 6 orcusoti u Hedxcusoi npupoode: pasmepwvl, Munvl CMpPYKmMypol,
@yHrkyuonanvnasn 3navumocms. OcobeHHocmu U3ULECKUX U XUMUYECKUX C8OUCE
nHanouacmuy. Camoopeanusayus. MemoOwvr noayuenus nanoyacmuy. MemooOvl
usyuenus Hanomamepuanog. Kouncmpyuposeanue nanomamepuanos. Hogvie
MEXHON02UU, CMPOAWUECS HA UCNOIb306AHUU HAHOYACTMUY U MAMepuaos,



noayuaemvlx u3 Hux. IIoHATHE O HAHOTEXHOJOTHWH, KaK YMIPABIIEMOM CHHTE3€
MOJIEKYJISIDHBIX CTPYKTYp. JlBa moaxoia B HAHOTEXHOJIOTMU: «CBEpPXY BHU3» U
«CHM3Y BBepx». MonekynsapHbli cuHTe3 U camocOopka. Hanockomuueckoe
BbIpAIllUBAaHUE KPUCTAVIOB M  TOJUMEPHU3HIMS. YTIEpPOJHbIE HAHOTPYOKH.
Cunepretuka. Bausnue HAHOMEXHOAO2UL HA PA36UMUe MeXHUKU. IKOI0SUYeCKUl
acnekm HAHOMeXHOA02ULL.

Qu3uka u 6vrm. HarpeBaTenbHble U OCBETUTEIbHBIE IPUOOPHI. PazHoBUIHOCTH
JaMIl: HaKaJIMBAHMS, TaJIOT€HHBIE, TIOMUHECLICHTHBIE, CBETOAHOIHBIE.
MuxkpoBosiHoBas nieusb (CBY-neus) u npuHIun ee padboThI.
KuIKOKpHUCTAIUIMYECKUE 3KpaHbl M JUCIUIEM, HUX YCTPOWCTBO. OJIEKTPOHHBIM
tepmomeTp. JlomamHue poOoThl. PamuonepenatdMky W pagHONPUEMHUKH.
[IpyHIMOMATBHOE YCTPOMCTBO TENEBU30pa M TeneBuacHUA. CIyTHUKOBAas H
COTOBAsI CBSI3b.

Xumua u O6vim. Morwone n 4ductamue cpeAcTBa. IIOBEpXHOCTHO - aKTHBHBIE
BeuiectBa (IIAB). OtOenuBatenu: XxumMudeckue u ontuyeckue. MHceKTHULMIBI -
cpeacTBa Uil OOpbObI € HAaCEKOMBIMH. XHUMHYECKHE CpEICTBA THUTHUEHBl U
KocMeTukH. [IuimeBsie 100aBKU, MX MAPKUPOBKA.

Cunepzemuka.

[TonsiTue O CHUHEpreTMKE W CaMOOPTaHM3allMU OTKPBITBIX cucteM. OO6mume
OPUHIUIBI cuHepreTuku. Touka Oudypkanuu u aTTpakT. Ponb cuHepreTuku ass
M3YYEHUS]  TOPUPOJHBIX U COUUAJBHBIX  siBJeHUH.  CTpyKTypuUpOBaHUE
MaTepUaIbHOIO MHPA U €r0 U3YUEHHUE CEeUAIbHBIMU pa3enamMu (PU3HKH.

DopMbl TBUKEHUSI MATEPHUU.

Ecmecmeo3nanue u uckyccmego. 30510TO€ CEUEHHE U €r0 MCHOJIb30BAHHE B
MPOU3BEACHUSAX APXUTEKTYpPHhI, )KMBOMKUCH, CKYJIbNTYphl. [locnenoBareabHOCTH
®uboHayuyn, ee MpPUMEHEHHWE B HUCKYyCcCTBE. PacmpocTpaHEeHHOCTh IpaBuiia
30JI0TOTO CE€YeHHs M TnociefoBareabHocTd DuOOHay4M B KUBOM MpHpOJE.
buonuka u apxuTekTypa. B3anMONpPOHMKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.
Jlemoncmpayuu.

Tabnuiibl, BugeopparmMeHTsl u Gororpaduu mo reme.

[Toptpersr:  JIx. Yensuka, II. Xwurrca, JL.M. Jlegepmana, M. ®apanen,
A.A.Bbekkepens, M. Cknagosckas-Kropu, JI. Meiitaep, O. ['ann

Jlabopamophuie onvimul. 1. VI3mepeHue napameTpoB KUCTH PYKH

Ilpakmuueckas paboma Ne 9. VIzyueHnue sBJIeHUs JIEKTPOMArHUTHON UHAYKIUU.
Ilpakxmuuecxass paboma Ne [(0. V3ydeHuwe 30J0TOTO CEUYEHHUS] Ha Pa3IMUHBIX
00BEKTaX.



TeMmaTH4ueckoe INIAHUPOBAHHE ¢ YKA3AHUEM KOJHYECTBA YaC0B, OTBOAUMBIX

Ha 0CBOEHME KaK10H TeMbI

10 kace
Ne HaumenoBanue pasaena u rem Komnuec [Inmannpyemele
n/m TBO CPOKH/TIEPUO/TBI
4acoB U3YYCHUS
(Mmecs)
| BBeneunue 4 CEHTSO0pb
I EcrecTBO3HaHNE U METO/BI TO3HAHUSA 17 CeHTs0pb - OKTIOpb
Mupa
1 Meramup OcBoeHHE KOCMOCA U €r0 12 OxkTs16ps - HosiOpb
POJIb B JKU3HU YEJIOBEYECTBA
vV O6omouku 3emiu: TuTocdepa, 12 Hos6ps - [lexabpb
ruzpocdepa, armochepa
\ Makpomup. Hayka 06 okpyxatoiei 21 Hexabps - deBpainb
cpene. buocdepa.
Vi AbGuoTtnueckue pakTopsl U 25 ®eBpansb - Atipens
MPUCTIOCOOTICHHOCTh K HUM YKHUBBIX
OpPTaHHM3MOB.
VIl | [IpoctpancTBO U Bpemsi 5 Anpenb - Maii
VIl | ITogroroska u 3amura 6 Maii
HCCIIEIOBATEIbCKUX MPOEKTOB.
[ToBTOpenue u 0600IIeHNE
11 xnace
Ne HanmenoBanue pasgena u tem KomnuectBo [Inmannpyemele
n/m 4acoB CPOKH/TIEPHOIBI
U3yYCHUS
(Mecsi/9eTBEPTH)
I [ToTOpenue kypca 10 knacca 7 CeHtsi0pb
I Mukpomup. Atom. Bemectsa 34 CeHts0pb -
JlexaOpn
11 XUMHUUYECKHUE PEaKIuU 13 Jlexabps - SAuBaph
\ 310pOBbE 22 SuBaps - Mapr
\ CoOBpeMEHHOE ECTECTBO3HAHUE HA 23 Mapr - Maii
ciryk0e yenoBeka




