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IosicHuTeNLHAA 3aNIUCKA.

Pabouas nporpamma no ectectBo3Hanuto 1 10-11-ro knacca cocraBiena Ha
OCHOBE TpeOOoBaHWN K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIbHOU
porpaMMbl cpefaHero obmiero odpaszoBanHus, npeacraBieHHbIX Bo OI'OC COO,
nporpaMmbel  (DOPMHUPOBAHHS  YHUBEPCAIBHBIX  Y4COHBIX JICUCTBUH UM C
UCIIONb30BaHuEM aBTOpckoi mporpammbl At 10 — 11 xkmaccoB O.C. INabpuensna
«EcrectBo3nanue» (I'abpuensu O.C. Paboune nporpammsl. EctectBo3nanue. 10-11
KJIacchl: yueOHo-meroaudeckoe nocooue / O.C.I'abpuensn, C.A.CnankoB. — 2-¢
u3., crepeotun. — M.: Jlpoda, 2014. — 110, [2] c.)

[ensiMu M3ydeHHs] MHTETPUPOBAHHOTO Kypca «EcTrecTBO3HaHME» B cTapIieit
IIKOJIE SIBJISIFOTCS:

* CO3JIaHH€ OCHOB IIEJIOCTHOM HayYHOU KapTUHBI MUDA;

* popMupOBaHUE TTOHUMAHUS B3aHUMOCBS3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX
HayK; BIMSHUS CCTCCTBEHHBIX HAyK Ha OKPYXKAIOIIYIO CPely, SKOHOMHUYECKYIO,
TEXHOJIOTHUECKYIO, COLMATBHYIO U ATHUECKYIO CEephl AEITETbHOCTH YeTIOBEKA;

* CO3JaHME YCJIOBUM JUIsl Ppa3BUTUSA  HABBIKOB  y4€OHOH, MPOEKTHO—
MCCIIEIOBATENbCKOM, TBOPYECKOM JEATEIbHOCTH, MOTHBAIMM OOYy4YarOIIUXCs K
CaMOpa3BUTHIO;

dbopMHpOBaHE YMEHUH aHAIM3UPOBATH, OIICHUBATh, IPOBEPATH HA JOCTOBEPHOCTH
1 0000111aTh HAYYHYIO HH(POPMAIIHIO;

* TMOJy4YyeHHWE HaABBIKOB 0Oe30omacHOM  paboThl BO  BpeMsl  MPOEKTHO—
UCCJIEIOBATENILCKOW U DKCHEPUMEHTANIBHOU ACSTEIBHOCTU, MPU HCIOJIb30BAHUU
1ab60paTOpHOTO 000PYIOBAHUS.

3amauaMu peAMETHOTO Kypca «EcTecTBO3HAHUE) SIBIISIOTCS:

- OCBOCHHE 3HAHUI O COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHE MUPa U METOJ1aX
€CTECTBEHHBIX HAYK; 3HAKOMCTBO C Han0oJiee BaYKHBIMH HICSIMH U JIOCTHIKCHUSIMHU
€CTECTBO3HAHUS, OKA3aBIIMMH OTIPEACIISAIONISe BIUSHAE Ha HAIIH MTPEICTABICHHS O
PUPOJIC, HA PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

- OBJAJCHUEC YMEHUSIMH TPUMCHATH IIONYYCHHBIC 3HAHUSA i1 OOBSICHCHHS
OKPYXAIOIIUX  SIBJICHWM,  HWCIONB30BAaHUA W KPUTHYECKOM  OICHKH
€CTECTBEHHOHAYYHOU MH(POPMAIIIH, JJII OCO3HAHHOTO OIpeaeTeHus] COOCTBEHHOM
MO3ULIMHU MO OTHOIIEHHIO K 00CYy X AaeMbIM B 00IIECTBE NPOOIeMaM HAYKH;

- TMPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHMM B TIOBCEAHEBHOM >KM3HU JUIS
oOecrieueHusi 0€30MACHOCTU KU3HEJEATEILHOCTH, OXPaHBbI 3JI0POBbS, 3allUTHI
OKPYKaIOIIEN CPEIbI.

BBenenue kypca ectecTBO3HAHHS B CTapIlie IIKOJIE BBI3BAHO CIEAYIOIIUMHU
MPUYUHAMH:

1. Ha BbIXO/1€ U3 IIKOJIBI B COBHAHUH Y OOJBIITMHCTBA BHIITYCKHUKOB (POPMUPYIOTCS
YJaCTHBIC HAyYHBIE KAPTUHBI MHpA: XUMHUYECKas, (pU3ndecKasi, OMojJorndeckas, HO
OTCYTCTBYET €IWHas EeCTECTBCHHO-HaydHas KapTHHa, KOTOPYK U IIpU3BaHa
dbopMHpOBaTh Takasl TUCIHUIUINHA, KaK €CTCCTBO3HAHUE.

2. Hapymaercs mnpeeMCTBEHHOCTh MEXAYy CpeaHed | BhICIHICH MikoJoi. B
T'YMaHHTApPHBIX By3ax 0053aTElbHBIM SBISICTCS HM3ydeHHe Kypca «EcTtecTBeHHO-



Hay4yHass KapTMHAa MHpa», CHHOHHMOM KOTOporo sBisitoTcs «KoHuenuuun
COBPEMEHHOT'O €CTECTBO3HAHUS.

3. BBenenue kypca ecTecTBO3HAHHUSI MO3BOJIAET PEAM30BAaTh TAaKOH MEXaHU3M
TyMaHUTapHU3alii €CTECTBEHHO-HAYYHOTO0 00pa3oBaHMs, KaK WHTETpalus, 4Tto, B
CBOIO  OdYepeldb, IMO3BOJISIET T'yMaHW3UpPOBAaTh 3TO  oOpa3oBaHHME IS
CTapILIEKJIACCHUKOB, BhIOpaBIMX sl oOydeHus B 10—1 1knaccax rymaHuTapHbIN
npouIIb.

B ocHOBY Kypca noJiokeHa uaes aHTpOIIOLEHTPU3MA, T.€. IOCTPOEHUE Kypca
B JIOTUKE U CTPYKTYpE BOCIPUSATHS YYEHUKOM €CTECTBEHHOIO MHpPA B CHHTE3E
bU3NYEeCKUX, XUMUYECKUX U OUOTOTHYECKUX MPECTABICHUM.

bonpmoe BHuManue (Oosee 25% yd4eOHOTO BpPEMEHM) YAENSETCS
HKCIIEPUMEHTY, J1a0OpaTopHbIM U mpakTuueckum padboram. ®I'OC B kauecTBe
0CS3aTENILHOTO 3JIEMEHTa NpU OOYYEHHM B CTapIlIMX Kiaccax IpelycMaTpUBaeT
BBIIIOJIHEHHE  KaXKIbIM  YYEHHMKOM  HWHJIMBHIyaJIbHOTO  MpoekTa.  bes
UCCJIEI0OBATENbCKUX YMEHUN M HABBIKOB CO3/1aTh MPOEKT OyAET CI0XHO. UTOOBI
COBEPILIEHCTBOBATh 3T YMEHUS U HABBIKU, B KAXKJOM y4eOHHKE MPEAYyCMOTpEHa
rinaBa «IIpakTuueckue padoTb». PaboThl, peioxKEHHBIE B HEW, MOTYT MOCITYKUTh
OCHOBOU JJIs1 BBIITOJHEHUS] MHAUBUAYAJIbHOTO MTPOEKTA.

Mecmo npeomema 6 yuebHom niaue.

[Ipenmer  «EcTecTBO3HaHWE»  BXOAUT B  MPEAMETHYIO  00JacTh
«EcrecTtBenHble Hayku». Pabodast mporpamma paccuntana Ha 207 y4eOHBIX 4acoB
(u3 pacuera o 3 yaca B Henenmo B 10 u B 11 kimacce), B T.4. KOHTPOJIBHBIX paboT: 4
yaca — 10 knacc, 4 yaca — 11 knacc; npaktudeckux padot: 19 gacos — 10 kiace, 10
yacoB — 11 kiacc.

Jlist peanu3anuu qanHou Pabodeit mporpaMMbl UCTIONIB3YETCS:

1. EcrectBo3nanue. 10 kmacc. YueOnuk. bazosiit yposens (aBtop O. C.
["abpuensn, N.I.Octpoymos, H.C.ITypeimuesa, C.A.Cnaakos, B.1.CuBornazos). —
M.: dpoda, 2014.

2. EctectBo3nanme. 10 kimacc. Metonnueckoe mocooue (aBropsl O. C. ["abpuensH,
C.A,CnankoB).

3. EcrectBo3nanme. 11 kmacc. YueOnuk. bazoserii yposens (aBTop O. C.
["abpuensn, N.I'.Octpoymos, H.C.ITypeimuesa, C.A.Cnaakos, B.1.CuBornazos). —
M.: dpoda, 2014.

IInanupyemblie (JIMUHOCTHBIE, METAIIPEAMETHBIEC U MIPEAMETHBIC) Pe3yJIbTAThI
ocBoeHus yueOHoro npeamera «EcrectBozHaHue»

Jluunocmuvimu pe3yromamamu 00y4eHus eCmecmeo3HAHUIO SAGISIIOMCSL:
8 YEHHOCMHO-OPUECHMAYUOHHOU Cc@hepe — BOCIHTAHHE YYyBCTBAa TOPIOCTH 3a
POCCUMCKHE ECTECTBEHHBIE HAYKU;
6 mpyoosol cgepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JalIbHEUIIEH
oOpa3oBaTenbHOU 1 MPoheCcCHOHATHHON TPACKTOPHH;
B N03HABAMENbHOU (KOCHUMUBHOLU, UHMENIeKmyaibHol) cghepe — yMEHUE
YIIPABJISITh CBOEH MTO3HABATEIILHON 1€ TEIBHOCTHIO.



Memanpeomemnvivu  pe3yriomamamu  OC80€HUs — NPOSPAMMbL  NO
ecmecmeo3HaAHUI0 AGNAIOMCA:
— OBJIQJICHWE YMEHHUSIMHU M HaBbIKAMHM PAa3JIMYHBIX BHUJOB I103HABATEIILHOU
JEATeIIbHOCTH, TPUMEHEHHUS OCHOBHBIX METOJOB IMO3HAHUS (CHCTEMHO-
WH()OPMAITMOHHBIA aHAIN3, MOACIUPOBAHUE) I M3YUEHUS PA3TUYHBIX CTOPOH
OKPYXAaIOILIEro €CTECTBEHHOIO0 MUPA;
— OBJIaJICHHE OCHOBHBIMHU WHTEIJICKTYaJIbHBIMU ONEpanusiMu: GopMyJIupOBaHUE
TUIO0TE3, aHAJIM3 U CUHTE3, CPaBHEHHE, 0000IICHNE, CUCTeMAaTU3alusl, BbISIBJICHUE
MIPUYUHHO-CJIEICTBEHHBIX CBSA3€H, IOUCK aHAJIOTOB;
— (QopMupoBaHue YMEHHUN TEHEpPUPOBATH UAEH U ONpPENENsATh CpPEICTBa,
HEO0OXOAMMBIEC JUISI UX peallh3alliy;
— (opMHUpOBaHUE YMEHUH ONpENENATh 1ENU U 33/Jaud JEATEIbHOCTH, a TaKKe
BBIOMpATh CpEACTBA peav3ali d3TUX IeJe W NPUMEHATh Ha TMPAKTHKE;
dbopMupOBaHUE YMEHUN HCIOJIb30BaTh PA3IUYHBIE HMCTOYHUKHU [IJISl TOJYyYECHUS
€CTEeCTBEHHO-HAYYHOU MH(POPMAIIUU U TOHUMAHUS
3aBUCUMOCTH OT COJep>KaHusi U (OPMBI MPEACTABICHHOW MHpOpPMAIUU U Tenen
aapecara.

lIpeomemuvivu pe3yromamamu u3y4eHusr eCmecmeo3HaHus:

Buinycknux na 6azosom yposne nayuumcsi:
- IEMOHCTPHUPOBATh HA TPUMEPAX POJIb ECTECTBO3HAHUS B Pa3BUTUHU YEIOBEUECKOU
IMBWIN3ALINH;
- BBIJICJISITh IEPCOHANIbHBIN BKJIA]l BEIMKUX YUYEHBIX B COBPEMEHHOE COCTOSIHHE
€CTECTBEHHBIX HAYK;
- TPaMOTHO IPUMEHATH €CTECTBEHHO-HAYUYHYIO TEPMHUHOJIOTHIO IPU OMUCAHUU
SABJICHUM OKPYKAIOLIETO0 MUPA;
- 000CHOBAHHO TIPUMEHSTH IPUOOPHI ISl U3MEPEHUS U HAOJIIOICHUS, UCTIONb3YS
ONMHCAHKE WM PEIJIOKEHHBIN alrOPUTM SKCIIEPUMEHTA C LIEIbIO MOTYUYEHUs
3HaHHUI 00 OOBEKTE U3YUEHUS;
- BBISIBJIAATH XapaKTep SIBJICHUN B OKPYXKaIOIIeH cpejie, MIOHUMAaTh CMBICT
Ha0JI01aeMbIX IPOLIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUU;
- HCTIOJIB30BATH VISl ONMCAHMS XapaKTepa NpOTEeKaHUs MPOLECCOB (U3NUECKUE
BEJIMYMHBI U JIEMOHCTPUPOBATH B3aUMOCBSI3b MEXKY HUMU;
- OCYILECTBIIATh MOJEIUPOBAHUE MTPOTEKAHUSI HAOIIOAAEMBIX TIPOLIECCOB C yUYETOM
IPaHUI] TPUMEHUMOCTH HCIOJIb3YEMBIX MOJIEIIEH;
- KPUTHYECKH OLIEHUBATh, MHTEPIIPETUPOBATH U 00CYX AaTh HHGOPMAIIHIO,
coneprkarytocs B coodmenusx CMU, pecypcax MaTepHeTa, HaydHO-TIOMYISPHBIX
CTaThAX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH; JAeaTh BEIBOJbI HA
OCHOBE JIMTEPATYPHBIX IAHHBIX;
- TPUHUMATH APTYMEHTHPOBAHHBIE PEIICHUS B OTHOIICHUH NPUMEHEHHS
Pa3HOOOPa3HBIX TEXHOJIOTUH B MPOHECCUOHAIBHOU JIESITEILHOCTH U B OBITY;
- U3BJEKaTh W3 ONHWCAHUS MalIuH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB
HEO0OXOIMMbIC XapaKTEPUCTUKHU JJIsl KOPPEKTHOT'O X UCTIOIb30BAHUS;
- OOBSCHSTH IPUHIIUIIBI, TTOJIO)KEHHBIE B OCHOBY Pa0OTHI MPHUOOPOB;
- OpraHu30BbIBaTh CBOK JESATEIBHOCTH C YYE€TOM MPUHIMIIOB YCTOWYHUBOTO
Pa3BUTHUSI CUCTEMBI «IIPUPOIa—00IIECTBO—YEIOBEK» (OCHOBBIBASCH HA 3HAHUSIX O



npolieccax IMepeHoca M TpaHchopMalMy BEHIECTB M JHEPrUil B HIKOCUCTEME,
pa3BUTUU U (HYHKIMOHUPOBAHUH OMOC(hEphl; O CTPYKType MOIYJALHWA U BHIA,
alanTalrsaX OPraHU3MOB K cpelie OOMTaHUs, CBOMCTBAaX IKOJOTHUECKUX (DaKTOPOB;
PYKOBOJICTBYSICh TPUHIIMIIAMU PECYpCOCOEPEKEHUST U OE30MacHOTO MPUMEHEHUS
MaTepUajoB U TEXHOJIOTHIA; coXpaHsis Onoiornueckoe pasHoolOpasue);

- 00OCHOBBIBaTh MPAKTUYECKOE HCIOJIH30BAHUE BEIIECTB M HMX pEAKIUi B
IPOMBITIITICHHOCTH U B OBITY; OOBSCHSTH POJIb ONPEIECIICHHBIX KIIACCOB BEIECTB B
3arpsi3HEHUH OKPYXKAIOIeH Cpeibl;

- JeWCTBOBaTh B paMKax IPaBHJ TEXHUKH O€30MacHOCTH U B COOTBETCTBUH C
UHCTPYKIMSAMHU MO NMPUMEHEHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHH, OBITOBBIX
ANEKTPUUYECKUX MTPUOOPOB, CIOKHBIX MEXAaHU3MOB, IOHUMAsl €CTECTBEHHO-HAYYHbIE
OCHOBBI CO3JIaHHSI MTPEMHCAHNN;

- (hopMupoBaTh COOCTBEHHYIO CTPATETUIO 37I0pPOBbecOEperarIiero (paBHOBECHOIO)
MUTAHUS C Y4ETOM OHOJIOTHYECKOM 11eIeCO00Pa3HOCTH, POJIM BEIIECTB B TUTAHUU U
KHU3HEICATEIIEHOCTH JKUBBIX OPTaHU3MOB;

- OOBSICHSTh MEXaHU3M BIIMSHUS HA )KUBBIC OPTaHU3MBI 3JICKTPOMATHUTHBIX BOJH U
pPaIMOaKTUBHOTO W3JIYYCHHs, a TaKkKe JEHCTBHUS  QJKOTOJsS, HHKOTHHA,
HApKOTHYECKUX, MYTareHHBIX, TEPATOTCHHBIX BEIIECTB Ha 3/JI0POBhE OpraHu3Ma H
3apOJIBIIIIEBOE PA3BUTHUE;

- BEIOUPATh CTPATETHUIO TIOBEACHUS B OBITOBBIX M YPE3BBIYAHBIX CUTYAIUSX,
OCHOBBIBAsICh HA TOHWMAaHHHU BJIMSIHUS HA OPTaHU3M YeJIOBeKa (PH3NUECKUX,
XUMUYECKUX U OMOJIOTHYeCKUX (haKTOpOB;

- OCO3HAHHO JICWCTBOBATH B CHUTYallUU BBIOOpA MPOJYKTA WM YCIYTH, TPUMEHSIS
€CTeCTBEHHO-HAYYHbIE KOMIICTCHITUH.

Buinycknux na 6a3060m ypoeHe noayuum 603MOICHOCHb HAYUUMbCA

- BBITIOJIHATH CAMOCTOSATEbHBIE SKCIEPUMEHTBI, PACKPBIBAIOIINE TOHUMAHHE
OCHOBHBIX €CTECTBEHHO-HAYYHBIX OHITHI 1 3aKOHOB, COOIIOas TpaBuiIa
0e3omacHOi paboThl; NPEICTABIATH MOJIYYEHHBIE PE3YIbTAThl B TAOIHYHOM,
rpaduyuecKoil uiu TEKCTOBOM (popMe; IeaaTh BBIBOIBI HA OCHOBE MOJIYYEHHBIX U
JUTEPATYPHBIX JAHHBIX;

- OCYILECTBIIATh CAMOCTOSITEIbHBIN YU€OHbBIN IPOEKT WIIM UCCIIEIOBAHKE B
00JIaCTH €CTECTBO3HAHUS, BKIFOYAIOIINI OMpEAeICHUE TEMBI, IOCTAHOBKY LEIH U
3a]1a4, BBIJIBUJKEHHUE TUIIOTE3BI U ITyTEN €€ 3KCIIEPUMEHTAIIBHON ITPOBEPKH,
IIPOBEJICHNE IKCIEPUMEHTA, aHAJIU3 €r0 PE3YJIbTATOB C YYETOM IOTPELIHOCTH
U3MepeHusi, pOpMyIMpPOBAHUE BHIBOJOB U MPEICTABICHHE TOTOBOTO
UH(OPMAITMOHHOTO MPOIYKTA;

- 00CyX/1aTh CYIIECTBYIOIINE JOKAJIbHBIE U PETHOHATIbHBIE TPOOJIEMBI
(3K0JIOTUYECKUE, IHEPTETUUECKHUE, CHIPHEBBIC U T.1.);

- 000CHOBBIBATH B JIMCKYCCHUU BO3MO>KHBIE MYTH UX PELIECHUSI, OCHOBBIBASICh HA
€CTECTBEHHO-HAYYHBIX 3HAHUSIX;

- HAXOJIMTh B3aUMOCBSI3U MEXAY CTPYKTYPOUl U PYHKIMEH, MPUUUHON U
CJIEJICTBHEM, TEOpHEN U PaKkTaMu MPU aHAIU3E NPOOJIEMHBIX CUTYallul U
000CHOBaHUYU MPUHUMAEMBIX PEIICHUI Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHMIA;
MOKa3bIBaTh B3aUMOCBSI3b MEXY 00JIaCTAMH €CTECTBEHHBIX HaYK.



Conep:xxkanue yueOHoro npeamera «EcrecTBo3HaHue).

10 knacc.

l. Beenenne (4 1)
Beenenune B ecrecTtBo3Hanme. [Ipupoma-cpena oOWTaHMS W WCTOYHUK KU3HU
YeJI0BEKA. B3aMMOOTHOIIEHUS YeNoBEKa U MPUPOJbI, UX AuanekTuka. [lpupona —
VMCTOYHHMK TBOPUYECKOTO BJIOXHOBEHUS JIESITEIIECH HCKYCCTBA.
EctecTBO3HaHMe — €OWHCTBO HayK o mpupoje. Matepus u  Gopmbl  ee
cymiecTBoBaHMs. JlnanekTtrka ectecTBO3HaHUSA. OCHOBHBIE ATallbl €r0 Pa3BUTHSL.
[ToHATHE O €CTECTBO3HAHUM, KAK CUCTEME HAYUYHBIX 3HAHHI O IPUPOJIE.
Jlemoncmpayuu. BuneopparMeHTsl (MO CEIBbCKOXO3SUCTBEHHBIX  YTOAUH,
Kapbephl I JOOBIYU YIJIE M PYIbl, METANTyprUyeckue KOMOWHATBHI, ra3o- U
Hedrenporoapl, dhaotwnuu, I'9C, TOL u ADC, mocneacTBus 3eMICTPICEHUN U
I[yHaMH, MCYE3HYBIIHUE BUJIbI PACTEHUNW U >KUBOTHBIX); PEMNPOAYKIUU KAPTUH
BEJIMKUX XYJI0)KHUKOB € Mei3akamMu U ApYyruMu oObekTtaMu puposl (IuimkuHa,
JleBuraHna, AiiBa3oBckoro, FOoHa u ap.); My3bIKanbHbIe (DparMeHThI, TOCBSIICHHbIE
aBiieHusIM npupobl (Haiikosekuii, Cen-Canc, betxoBen u ap.).
[TopTpeThl  y4YEHBIX-€CTECTBOUCHBITATENCH, BHACOPPArMEHTHl 1O HUCTOPUU
BO3HUKHOBEHUS U PA3BUTHUS PU3UKU, XUMUHU U OUOJIOTUH

. EctecTBO3HAaHUE U MeTOABI MO3HAHUS MHpa (16 1)
B3aumoceazv medncoy Haykoil u mexnonocuamu
HUcmopus usyuenuss npupoowi. I[lpoepecc 6 ecmecmeenHblx HAYKAX U €20 6K1AO 8
pazsumue yusuiuzayuu. Memoowvl HayuHo20 NO3HAHUA U UX COCMABIAIOWUe:
HabnooeHue, usmepeHue, IKCnepumenn, Mooeauposanue, 2unomesd, 661600,
nocmpoenue meopuu. @opmpl NO3HAHUA: HAYYHOE U HEHAY4YHOE. J[Ba ypOBHS
HAYYHOTO MMO3HAHUS: SMITUPUUECKHUN (UyBCTBEHHBIH, OMBITHBINA) U TEOPETUUECCKUIN
(paumoHaNIbHBIN ). MoeTupoBaHue Ha TEOPETUUECKOM YPOBHE MMO3HAHUS U TUIIBI
Mojenel (uaeanbHas, aHaJoTHsl, MaTeMaTuueckas). Poiab MbICIEHHOTO
AKCIIEPUMEHTA U MATEMATUYECKOTO0 MOAEIMPOBAHUS B CTAHOBIICHUYU U PA3BUTUU
€CTECTBEHHBIX HayK. PyHOamenmanbHvle NOHAMUS eCMeCmE03HAHUSL.
A3zeik  ecmecmeosnanusn. buonocus. buonornueckas cucrematMka u €€
BOKHEUINIME TakCOHbl. buHOMHMHanbHas HoMeHkarypa. [lonsitue Buza.
Cucremarnka xuBOTHBIX. IloHsaTne moponsl. Cucrematuka pacrtenuil. [lonsTue
copta. bruonornyeckas HOMEHKIaTypa — OCHOBa MPOo(HeCcCUOHATLHOM NS TEIbHOCTH.
Xumusa. TpuBuanbHble Ha3BaHUs. PanroHanbHass HOMeHKIaTypa. MexayHapoaHas
HomeHnkiatypa MIOITAK.
XUMHYECKHE DJIIEMEHThl W TMPOUMCXOXKIEeHMEe ux Ha3BaHui . Kiaccudukanms
HEOPTaHUYECKUX BEIIECTB (OKCHIbI, KHUCIOTHI, OCHOBAHHUS, COJW) U MPUHLHUIIBI
oOpa3oBaHus WX Ha3BaHui. Qu3uxa. Enuauipl namMepeHus GU3NIeCKuX BETUINH
Ha Pycu. Enununpel usmepeHus (U3NYECKUX BEJIMYMH B HEKOTOPBIX JIPYTHUX
cTpaHaXx. MexayHapoaHasi CUCTeMa €IUHMI] U3MEpeHUs] (PU3UYECKUX BEJIUYMH —
CU. OcHOBHBIE U TIPOU3BOJIHBIE €UHUILIBI U3MepeHus puznueckux BeanuuH CU.
Ecmecmeennonayunvie nomamus, 3aKoHbl U meopuu. ECTECTBEHHOHAYYHBIE
noHsATUsl. KoHkpeTHble U aOCTpaKTHbIE €CTECTBEHHOHAYUYHbBIE MOHSATUS. 3aKOHbI



€CTEeCTBO3HaHUs. EcTecTBeHHOHayuHble Teopuu. OmnucaTelnbHbIE TEOPUU U
00BsiICHUTENBHBIE Teopuu. [IporHo3upyrolias poyib eCTECTBEHHOHAYYHBIX TEOPHIl.
Ecmecmeennonayunaa kapmuna mupa. KapTuHbl MUpa: peIuruostas, OpIToBas,
XylOXeCcTBeHHas. Ecmemceennonayunas xkapmuna mupa (EHKM). DBontouus
EHKM wu ee otamel: apuCTOTENEBCKUN, HBIOTOHOBCKHW, SUHIITEHHOBCKAs
peBomtonus.  [IpuHOMIBI  MMO3HaHHS B €CTECTBO3HAHUHU:  COOTBETCTBHS,
JOMOJHUTENBHOCTH, TPUYUHHOCTH, CAMMETPHH.

Mupuwi, 6 Komopuix mul scusem. llpumepst cucmemamuszayuu U Ha2us10HO20
npeocmasiieHus Hay4Ho20 3HAHUS. NPOCMPAHCIMEEHHO-8PEMEHHbLE
Xapakxmepucmuky (HAaHOMUP U MUKPOMUD, MAKpOMUp, me2amup). I paHuiibl MUPOB
U YCIIOBHOCTh 3THX T'PaHUll. Po/ib HAYUHbIX 00CMUNCEHUL 8 CO30AHUU HOBbIX
mexHnono2utl. Jeonoyus mexronozui. [IpudOpsI 17151 U3y4EHHUS] MUPOB, UX
HBOJIFOLUSA OT CBETOBOr0 MUKpoOckomna P.I'yka 10 CKaHHpYyrOIIErO TYHHEJIBHOIO
mukpockona (CTM) u aromHo-cusioBoro mukpockomna (ACM). MosnekynsipHoe
pacno3HaBaHUE U €ro POJIb B IPUPOJIE U KU3HU YesioBeka. KoMmbroTepsl
Oyymiero.

Jemoncmpayuu.  TlopTpeTsl  y4eHbIX- ectecTBoucnbiTarenei  (I'.I'amumnes,
J.Menneneena, I . Mengens, H. bekeroBa, M. ®dapanes), pa3auuHble MaTepuaibHbIe
¢usnueckue (dIeKTpoPopHas MallMHA — MOJENb MOJHUHM, KPUCTAIIMYECKUE
PELIETKH Pa3IUYHbIX THUIIOB), OMOJOTHYECKHE (MYJSDKM LBETOB, OPraHOB Teja
yeyioBeka), reorpaduyeckue (riodyc, kapra, TeILTypuit),

XUMHUYECKHE (IIApPOCTEPKHEBBIE M OOBEMHBIE MOJEIM MOJIEKYJ] pPa3IMYHBIX
BenlecTB). Cnaiiibl ¢ MoensaMu ctpoeHus aroma Tomcona u Pesepdopra.
OTHOCUTENBHOCTh MOHATHUS MYyCTOTHI. Paznuunble (u3nueckue, XUMHUECKHE U
ouonornueckue wmoxaenu. lloptperst Apuctorens, K.JIunnes, Y. JlapBuna;
BUJIeOPArMEHTHl C TAKCOHAMU B OOTAHUKE U 300JIOTMH W MPUMEPHI CUCTEMATUKH
OTIEIbHBIX PACTEHU M JKUBOTHBIX. Tabnuua, ciail wWid BUAEOPpParMeHT
«Homenkmarypa MIOITAK»; TaGauiel Wik claiiibl ¢ aHUMAIUSIMUA IO OOIIMM
npyuHIMOIaM oOpa3oBaHMs Ha3BaHWM BaXHEHIIMX KJIACCOB HEOPraHUYECKHX
COEIMHEHUN — OKCUJIOB, KUCJIOT, OCHOBAHMS, COJIEH, - U UX KJIaCCU(UKAIUU.
[Toptpetst Oma, Kynona, Herotona, DitHmTeiiHa U Jp.; TaOJUIBl OCHOBHBIX W
npousBoAHbIX eauHul] CU; nuHamudeckue BUe0(parMeHTbl, WLUTFOCTPUPYIOLTUE
BOKHEUIINE TOHATHS (PU3MKUM NPUMEHHUTEIIbHO K TEME YpOKa; ciailg uium
BugeodparmenT «CTapopyccKue €IUHHIBI U3MEPEHHs] HEKOTOPbIX (PU3MUEeCKHX
BeNnUYMH». Tabmuibl W BUACOPPArMEHTHI, WIIIOCTPUPYIOIINE BaKHEUIIINE
MOHATHS, 3AKOHBI U TEOPUH €CTECTBEHHOHAYYHBIX TUCLHIUIMH 10 KYypCy OCHOBHOM
mIKoJIbl. BumeogparmMeHTsI M claiiibl O HBOJIFOLIMA MUKPOCKOTIOB.
Jlabopamopnvie onwvimul. 1. TlocTpoeHne PaBHOCTOPOHHUX TPEYTOJIbHUKOB W3
COIMYEK Ha IUIOCKOCTH M B TMpocTpaHcTBe. 2. Wimroctpauuss — OpUHIUIIA
cooTBeTCTBUS. 3. MoenpoBaHre NPUHILINIA pabOThl CKAHUPYIOIIETO MUKPOCKOTIA.
4. Jloka3atenbCcTBO OCIKOBOM MPUPOIbI (PEPMEHTOB.

Ilpakxmuueckass paboma Nel. DMIUpuyeckoe TIO3HAHWE B  H3YUYCHHUH
€CTECTBO3HAHMSI.

Ilpakxmuueckass paboma Ne2. TlocTpoeHHE TPOCTPAHCTBEHHBIX MOJENEH
HEOPTaHWYECKUX U OPraHUYECKUX COEAMHEHUI B COOCTABICHUH C MX CBOMCTBAMU.



Ipaxmuueckas paboma Ne3. HaGmroieHne 3a ropsiiei CBe4oiu
Ipaxmuueckas paboma Ne4. Habnronenue 3a M3MEHEHUEM TeMIIEpaTyphl JbJa U
€ro COCTOSIHUEM IIPU HAarpPEBAHHUH

I11.Meramup. OcBoeHHEe KOCMOCA U €r0 PoJib B *KH3HH YejioBedecTBa (9 u)
XPpOHOJIOTUS ACTPOHOMUYECKUX MPEICTABICHUN U OTKPBITUM: T€OLIEHTPUYECKAs
CUCTEMA MUPA; AHTPONOLIEHTPUYECKAs CUCTEMA MHUPA; TEIIMOLEHTPUYECKAs
cucremMa Mupa. AcTpoHOMBI 16-19 B.B. 1 UX BKJIaJl B pa3BUTHE MPEICTABICHUN O
Bcenennoit. Becenennas: meopus 603HUKHOBEHUS, CMPYKMYpPA, COCMAB, I680II0OYUS.
Acmponomus Kak HayuHbll YHOAMEHM 0CB0EHUS KOCMUYECKO20 NPOCMPAHCMEA.
Kocmomnorusi. Bkian oredecTBeHHONM HayKd B MUPOBYIO KOCMOJIOTHIO.
Pakemonocumenu, uckyccmeenHvie CHYmMHUKY, OpOUMAaibHble CMAHYUlU,
niaanemoxoosl. OpOurtanbHas actpoHoMudeckas oocepBaropus (OAO).
Hcnonvzosanue cnymnukogvix cucmem 6 cgpepe uHpOpMayuoHHbIX MmexHoI02UlL.
Cogpemennvie HAYUHO-UCCIE008AMENbCKUE NPOCPAMMbL NO U3YUEHUIO KOCMOCA U
ux 3Hadenue. IIpobremvl, césa3aHHbIE C OCBOEHUEM KOCMOCA, U NYMU UX PEULeHUs.
Meswcoynapoonoe compyoHuuecmao.

1V.O0070uku 3emuiu: aurocdepa, ruapocdepa, atmocdepa (12 u)

Cmpoenue 3emnu. Jlumocghepa. BuyTpeHHEe CTpoeHUE 3eMJIU U €€ XUMUYECKUN
cocraB. Ctpoenue u coctaB JuTocdhepsl. MUHEpanbl U TOPHBIE MOPObL. Pynbl.
Jlutochepubie muThl. 3emierpsicenus. lllkana Puxrtepa. HHTeHCHBHOCTH
3emiieTpsiceHuit. Llynamu.

Tuopocgpepa. Okeanvt u mopsa. CoctaB runpochepbl. Mupopoit okean. Mopsi.
Herunuunsie mopst: CapraccoBo, Kacnwmiickoe u Apanbckoe. Tema mops B
MPOU3BEACHUSX MUPOBOM XY10KECTBEHHOU KYJIBTYPHI.

Boowt okeanoeé u mopeii. XuMAYECKUN COCTAaB MOPCKOM M OKEAHWYECKOW BOJIBI.
[Ipomunne. Jlen B okeane. I'pennanaus. Aurtapkruaa. JBuxenune Bog MupoBoro
okeaHa. [IpunuBsel 1 oTMBEL. Mopckue Teuenus. Tunsl Kumara.

Boowl cywiu. Bonpl cymin u ux knaccudukanus. Pogauku. ['eitzepsl. MunepanbHbie
BOJbI U WX KiIacCUUKAIIUS. [Ipo6nema mpecHoit Boawl. O3epo baiikai.
KapcToBbie siBlieHHs U 00pa30BaHUE CTAJAKTUTOB M CTAJIarMUTOB. AHOMAJIbHbBIC
CBOMCTBA BOJbI U UX 3HAYECHUE B MIPUPOJIE.

Ammocehepa. Ilozooa. Atmochepa m ee cocrtaB. BeprukambHOe CcTpocHHE
atMocdepbl: Tpomocdepa, crparochepa, mezochepa, Tepmochepa, sk30chepa.
CocraB Bo3ayxa. O30HOBBIC NBIPHl M TApHUKOBBIN 3 dekt. [loroga u xkamumar.
Ammocghepnoe oaenenue. Bemep. Atmochepnoe naBinenue. Kecconnas u
BbICOTHAs 0ose3Hu. [{ukiionsl 1 aHTUIIMKIOHBI. ATMOcdepHbie GpoHTHL. Betpa u
WX BUJBI: IIKBAJI, CMEpY, aHTUIIaccaT, maccart, opus, peH, 6opa, CUPOKKO, MyCCOHBI,
TallpyHbI, yparadbl, CMEpUH, TOPHAJIO.

[lIxana bodopra.

Bnasxicnocms 6030yxa. Bnaxuocts Bo3ayxa. [Icuxpomerp u I'mrpometp. Touka
pocbl. O6naka, ux popmsel U pazmepsl. Tyman. Ocaaku u ux tunel. Pagyra.



Hemoncmpayuu.  OOpa3ipl pya, MUHEPAJIOB U TOPHBIX MOPOJI, (hU3UUecKas KapTa
IIOJTYIIAPUH, aTIaChl.

Kaptsi: Mopckux Teuenuit, pusudeckue kaptel Mupa u Poccuiickoit denepanuu.
Buneodparmentst u ¢otorpadun 1Mo TeMme ypoka: CTpO€HHE 3eMJH,
3eMJIETPSICEHUS, IlyHAMH, Pa3JIMYHbIE OKEaHbl U MOPS, aiicOepru, MOPCKUE TEUEHUS,
POJHUKH, TeW3ephl, o03epo balikan, KapcToBble SBIEHUA (CTAJIAKTUTHI U
CTaJIaTMHUTHI), aTMOcdepa U €€ COCTaB, LIUKIOHBl U AHTULUKIIOHBI, BUBI BETPOB,
TyMaH, paJyra, OCaJIK1 pa3JIN4HbIX TUIOB. Penpoaykuuu kapTuH - 1. AiBa30BCKHIA
«essaTeii Ban», M. Jlesutan «beper Cpenmzemuoro mops», M. lumkun «Ha
oepery wmopsi», JI. Jlaropuo «Mope», A. PwsuioB «Ha romyGom mpoctopey;
dbparmMeHTsl My3bIKaIbHBIX NMpousBenenuit - H. Pumckuii-KopcakoB «Caako», K.
Hebroccu «Mope», M. PaBenb «Jlonka B okeaHe» u3 cOopHHKa «3epkanay, I1.
YaitkoBckuit «Jlebequnoe o3epo», M. Mycoprckuit  «CHerypoukay. [IpeBpainenus
HEPACTBOPUMBIX KapOOHATOB KaJbIUsi U MarHus (CpeIHUX COJieH) B paCTBOPUMBIC
TUIPOKApPOOHATHI (KUCIBIE COJIM) U 0OpaTHO — MpUYUHA 00pa30BaHUs CTATAKTUTOB
U CTaJarMUTOB. MojaenupoBanue mnapHukoBoro »sddexra. Ilpubopsr: ans
u3MepeHus arMocdepHoro aamieHus (0apoMeTphl), NJIsi U3MEPEHUs BIIAXKHOCTHU
BO3/lyXa (TUTPOMETPHI).

Jlabopamopnvie onveimel.  1.M3yueHune coctaBa Tpanuta. 2. MojaenupoBaHue
BBICOKOM TJIOTHOCTH BOJbI MepTBOTO Mopsl. 3. Pacirpenue BObI PU HATPEBAHUM.
lIpakmuuecxas paboma Ne 5.VI3ydenne KOIJIEKIIMA TOPHBIX TOPO/T

Ilpakmuuecxkas paboma Ne 6.M3yueHue mnapaMeTpoB COCTOSIHHSI BO3AyXa B
KaOuHeTe.

V.Maxkpomup. Hayka 06 okpy:karwueii cpene. buocepa. (23 1)

)I(ufﬁtb, RPUSHAKU IHCUBO20 U UX OMHOCUMEIbHOCHb. OCHOBHBIC CBOICTBa
JKUBOTO OpraHusma: CAUHCTBO XHMMHYCCKOIO COCTaBa, 0oOMEH BCIICCTB,
CaMOBOCITPON3BCACHUE, HACJICACTBCHHOCTb, M3MCHYMBOCTb, PpPa3BUTHC U POCT,
pasapaKuMoOCThb, AUCKPCTHOCTDb U LCJIIOCTHOCTL, SHCPro3aBUCHUMOCTD.

JKuBple  cucTEMBI, Kak  CaMOYNpPaBIIIOLIMECA,  CaMOPETYJIUPYIOLIUECs,
CaMOOPraHMU3YyIOIIMECS] CUCTEMBl. 1pW Hayana TEPMOIWHAMHUKH. [Tonsarue
DHTPOIUH.

Ilpoucxootcoenue xncusnu na 3emie.  OCHOBHBIE THIOTE3bI MPOUCXOKICHHS
YKW3HU Ha 3eMJIe: KpeallmOHU3M, TUIIOTE3a CAaMOIIPOU3BOIBLHOIO 3apOKACHUS )KU3HU
U3 HEKMBOTO, KOHIICTIIIHS OMOTEeHEe3a, TUIIOTE3a MaHCIIEPMUMU.

['unoTte3a MPOUCXOKACHUS KUZHH MyTeM OMOXMMHYECKOW HBOJIIONUU (THUIIOTE3a
Onapuna—XomnaeitHa). J[uckyccusi 0 BO3MOXHOCTH CYIIECTBOBAHUSI BHE3EMHBIX
[UBWJIN3AIAH.

Xumuyeckuu cocmag Kiemku. XUMHAYECKas OPraHU3aAIMs KJIECTKA HA AaTOMHOM —
DJIEMEHTHOM, - ypoBHE. MakposiieMeHTbl. MukposneMeHTsl. MOoeKyIsspHbIN
YpPOBEHb XHMHYECKON OpraHu3aiuu KJICTKU (MOJICKYJSIPHBIA COCTaB KIIETKH).
Heoprannueckue coenuHenus kineTkd. Boma u ee posib. MuHEpasibHbIE COJIM.
OpraHnydeckue BelecTBa KIETKHU.



Ypoenu opzanuzauuu sicuznu. KneroyHwli ypoBEHb OPraHM3allMM KU3HUA Ha
3emuie. TkaHeBblld ypoBeHb. THIIBI TKaHEW >KUBOTHBIX (IMUTEIHATBHASA,
COEJIMHUTEIbHAS, MbILIIEYHAs], HEPBHAS) U pacTeHUl (00pa3oBaTesibHAsl, TOKPOBHAs,
OCHOBHasi W mnpoBogsauias). OpraHHblid ypoBeHb. OpraHu3MeHHBIH YPOBEHD.
[TomynsIMMOHHO-BUIOBOM yPOBEHBb. DHOrCONEHOTUYECKUM YPOBEHb. bHOIEHO3.
buocdepHbIit ypoBeHb.

Ilpokapuomer u 3sykapuomel. IlpokaproTbl W 3SyKapuoThl. baktepun U ux
kiaccudukaiys: no ¢opme (O6auIIbl, KOKKH, CIUPHILILI, BUOPHUOHBI), MO THUITY
nuTtaHus (canmpoduThl, Mapa3uThl), MO OTHOIICHUIO K KHUCIOpoay (a’polml,
aHa’poObl). OCOOEHHOCTH CTPOEHUSI OAKTEpUM U UX KU3HEAEATEIbHOCTH. Pob
OakTepuu B TpPUPOAE M >KU3HU 4enoBeka. [luanoGakTepun (cuHE-3eCHbBIC
BOJOPOCIIM) M OCOOCHHOCTHM HUX CTPOEHUS U KHU3HenesTeabHOCTH. Poib
nuaHoOakTepuii B mpupoae. CTpoeHue KIETKH 3yKapruOTOB.

Knemounaa meopua. Ilpocmeitmue. Bupycvr. Kiietounas Tteopuss U ee
nosioxkeHus. [lpocreiilue: >XTyTHUKOBBIE, PECHUYHBbIE, amMeOOUJHBbIE. 3HAYEHUE
NPOCTEUIINX B MPUPOJIE U KU3HU yenoBeka. Bupycel. CtpoeHre u 0cCOOEHHOCTH
KU3HEJEATEIbHOCTU BUPYCOB. BupycHsie 3a0osneBanus uenosexka. BUY u CITU/I,.
['pulGsb1. Ponb rpubOB B IpHUpoO/ie U B XO34KCTBE YEIOBEKA.

Ilonamue oOuonozuueckoit 360awyuu. 3Ieontoyuonnas meopusa. llonstue
Ouosiornyeckod  sBooUMH.  JIMUTENbHOCTh,  HEOOpAaTUMBIM  XapakTep,
HaIIpaBJICHHOCTH 3BOJIIONMHU. OCHOBHBIE HAIIPABJICHMS BOJIFOLUU. bronornyecknii
nporpecc. buosnornueckuit perpecc. AHTPOIIOTE€HE3 U €ro ATAllbI.

[Ipennoceuiku co3gaHus 3BOJIOUMOHHOM Teopun Y.J/lapBuHa. Jlornueckas
CTPYKTypa AapBUHU3MA (M30BITOYHAS MHTEHCUBHOCTH Pa3MHOKEHHS, OopbOa 3a
CYLIECTBOBAHME M €€ BHUJbl, €CTECTBEHHBIH 0TOOp).CHUHTETHYECKass Teopus
IBOJIFOLMU.  MMKPO3BOIIOLIHSL. BunoobpazoBanue (reorpaduueckoe U
sKoiorudeckoe).Makpospontonus. JBHKyIIME CHUIIbI 3BOJIIOLMHU: MYyTal[MOHHBIN
npolecc, NOMYJSIUUOHHBIE BOJHBI, M30JALUsA. POpPMBI €CTECTBEHHOro OTOOpa:
CTAOMJIM3UPYIOIIUHI, IBUKYIIUNA, TU3PYITUBHBIN.

Coepemennvie Memoovl ROOOEPHCAHUA YCHOUUUBOCHIU OUO2E0UEHO308 U
UCKYCCHM8EHHbBIX IKOCUCHIEM

[TonsiTue s3xocuctemsl. buoron. buonenos. buozeoyenos, cmpykmypa u 0CHOGbI
@ynryuonuposanus. OTanunsi OMOreoLeH03a OT IKOCUCTeMBL. HecTaOunbHbIE U
cTaOWJIbHBIE IKOCUCTEMBI. buozeoxumuueckue nomoku. Kpyeosopomsi eewjecmsa.
Ipunyuner yemoiiuusocmu duoceoyernosos. Hayunvle ocnoswl cozoanus u
HO00epIHCaHUsl UCKYCCMBEHHbIX aKocucmeM. Ilpoussoocmeo pacmumenvrou u
HCUBOMHOBOOUECKOU NPOOYKYUU. NPODIIeMbl KOIUUEeCMBa U Kauecmad.
Knacmepnuiii nooxoo kax cnocob éoccmanosieHus Ou02eoXuMuUiecKux nomoKos 8
UCKYCCMBEHHBIX 9Kocucmemax. Aumubuomuxu, necmuyuobl, CIMuMyisamopbul
pocma, y0oopenus u ux npupoorvle ananroau. Ilpoorema ycmoiuugocmu
20POOCKUX IKOCUCHIEM.

Huweevie yenu. Ixonozusn. Ixkonozuveckue pakmopwvt.  TUTIOIOTUA KUBBIX
OpraHU3MOB SKOCHUCTEMBI: MPOJYLIEHTbl, KOHCYMEHTBI, PEIyLEHTHI (carmpouThl).
ABtotpodnl. I'ereporpodbl.  IloHsTHe O mNUIIEBBIX (TPOPUUECKUX) LIETISIX
ouoreornienHo3a. Ilumesas uenb. J[Ba OCHOBHBIX THMa TpPOoPHUUECKUX Uened —



nacTtOuIHbIe (1IN BbleIaHus) U ACTpUTHBIC (11enu pa3iokeHus). [IumieBas ceTs.
DKoJIoTHYeCKHe MUpaMubl (YUCIeHHOCTH, OroMacchl, sHeprun). [lpasuio 10 %.
[Tonsitue 00 skomormu. OCHOBHBIE TPOOJIEMBI  DKOJIOTHH. DKOJOTHYCCKHE
¢dakTopbl: abnoTHyeckre, ONOTHUECKHUE, aHTPOTIOTCHHBIE.

IKonozuueckue npoodaemvl cOBPEMEeHHOCHU

buocdepa u ee rpannnbl. Konnenims ssomronuu ouocdepsr B. M.Bepuazackoro.
Hoocdepa. Texnochepa. OcHOBHBIE MOAXOMBI B YUeHUH O Onocdepe:
HHEPreTUYECKU, OMOTEOXUMHUECKH I, THPOPMALIMOHHBIN, MPOCTPAHCTBEHHO-
BpeMEHHOM, HoocepHbIl. huocgepa: smanvi popmuposanus u cyenapuu
pazsumusi. AkmyanvHsle dKo102udecKue npoobiemsl: 2100a1bHble, peCUOHAIbHYIE,
JIOKAIbHble, UX NPUYUHBL U CT1e0CmBUsL. DKOIocUYecKue npood.iemvl IHepeemuyecKou
ompacau. AnemeprhamusHas snepeemuxa. Payuonanvroe ucnonv3osanue suepeuu
U dHepeocobepedcenue. IHepeemuieckas bezonacHocmo. TpanchayuouaivHovle
npoekmul 8 obaacmu IHepeemuxu. Memoovl uzyyeHus CoOCMosAHUsL OKpydcarouje
cpeovl. M3menenus okpyxcarouel cpeovl, KaKk CmuMyl 015 pa3eumus HayyHvlx
uccneoosanuii u mexnono2ui. Ecmecmeenno-nayunsie nooxoovl K peuleHuro
9KOJI02UYeCKUX npoobaem, npupooocobepezarowjue mexuonozuu. Mexcoynapoousvie u
poccuticKue npocpammbl peuleHus: IKOJI02ULECKUX npoobaem u ux sghghekmusHocme.
Ilpo6aemvl 0omx0008 u 3a2pA3HEHUA OKPYHcalouiell cpeovl

lIpobnema ygenuuenus xoauuecmea omxo0o8. beimosvle, KomMmyHanvHbie,
npomvluLienHvle omxoovl. CogpeMenHble mexHo02uu coopa, XpaneHus,
nepepabomku u ymuauzayuu omxo0os. I100xo0vl k cokpawenuro omxooos,
be30mxo0nbie mexuonioeuu. McmouHuky 3a2psa3Henust OKpyscaroujeli cpeowl.
Ilepcnexmugnvie mexHono2uu IUKEUOAYUU NOCIEOCNEULL 3a2PAZHEHUS
oKpycaroufeti cpeovl. Pexynomusayus nousst u 600uwix pecypcos. Cucmembi
60000uucmku. MedxcoyHapoouvle npoecpammsl no 0OPaAwWeHUI0 ¢ OMX00aMuU U
COKPAWeHur0 8030eliCmMBUsl HA OKPYHCAIOWYI0 cpedy, ux 3¢pghekmueHocme.
B3aumoceazv cocmoanusn oKkpyscarouieil cpeovt u 300p06b: uenoeKa
Heepaoayus oxpyorcaroweti cpeovl. Ilpoepammel monumopunea kaiecmea
oKpydrcaroweti cpedvl. 3azpsazHeHue 86030YUWHOU, 600HOU Cpeobl, NOYBbl, NPUUUHBL U
cnedocmeust. [llymosoe 3aepsasuenue. Inekmpomacnumuoe gozoeiicmasue. 11J[K.
Yemotiuusocms opeanuzma u cpedwvl kK cmpeccogvlm 8o30eticmeusim. 3aboneeanusl,
CBA3aHHbIE CO CHUDICEHUEeM Kauecmea OKpydcaroujeli cpeovl. Mnousudyanvrule
0CODEHHOCMU Op2aHU3Ma Npu 8030eUCmeuU hakxmopos oKpyicarouieti cpeobi.
Coepemennvie mexHON02UU COKPAWEHUSI He2AMUBHO20 8030elicmBUs (hakmopos
oxpyarcaroueti cpeovl. Hayunvie ocnogvl npoexmuposanus 300po6oii cpeobl
obumanus.

Hemoncmpayuu. BuneodparmMeHTsl U GoTorpaduu mo Teme: IpoIecchl THUCHUS,
Opo’KeHHEe, MPOIECChl TUCCUMUIISIINN; MPEACTABUTEIN MPOKAPUOT M DYKAPHUOT;
O0COOCHHOCTH CTPOCHHS BUPYCOB, MPEJCTABUTEIH IIapCTBa TPUOOB, SKOJIOTHUECKHE
CHUCTEMBI, IPUMEPHI MUILEBBIX IEenel. PacTBOpeHMEe B BOJE XJIOPOBOIOPOAA
(mrccoruanys CoISHON KUCIOTH), pACTBOPEHNE KPUCTAIIOB TICPMAaHTaHaTa KaJIHs
WM MEIHOTO KyIopoca B BOJIe, MCHApeHHE BOJIBI, AU(PGY3Hs Maxydnux BEIICCTB
(ozlekoJioHa) ¢ TopsIIed JaMIIOYKU HaKalWBaHUS, HUCMApEHHE Karuli CIupTa C
bunpTpoBasibHOM Oymaru wiM cainderku. Penpoaykuuu KapTUH BEIUKUX



XYJIO)KHUKOB Ha TeMy OO0KECTBEHHOTO MPOUCXOXKACHUS KU3HU, Pa3TUUHBIX
MPUPOIHBIX AKOCHUCTEM. TaONWIbl U TUIAKAThl: «XHUMHUYECKHH COCTAaB KICTKH,
«IBOJIOIIMOHHOE JPEBO PaCTEHUi», «IBOJIOIUOHHOE JIPEBO KHUBOTHBIXY,
«OBOJIIOIMOHHOE IPEBO MPUMATOB U yenoBekay». [loprperst A.M. Onapuna u J{x.
b. Xonpneiina, T.llIBanna, JI.1. MBanoBckoro u . [Ixenuepa, A.Tencnu, B.
CykaueBa, . I'ekkens, B.M.Bepuanckoro, Y.Jlapuna. [lmakatel u MyJspKu
OpraHOB W CHUCTEM OPraHOB pPACTEHUM, YEJIOBEKAa W KUBOTHBIX. JleMoHCTparus
npoiiecca PoToCUHTE3A.

Jlabopamophvie onvimui. 1. CBoicTtBa OenkoB. CBoicTBa Ti0K03bl. CBOMCTBa
caxapo3bl. CBOKCTBa KpaxMala.

Ipaxmuuecxas paboma Ne 1. Pacrio3HaBaHHE OPraHUYECKUX COCTUHEHUI
Ilpaxmuuecxas paboma Ne 8. I3yueHue pacTUTEIIBHOM U )KUBOTHOM KJIETKH
Ilpakmuuecxas paboma Ne 9. I3yueHre MUKPOCKOITUYECKOTO CTPOSHUS JKUBOTHBIX
TKaHE

Ilpakmuuecxas paboma Ne 10. Uzyuenue nosedenus npocmeiuiux npocmetiuiux
OO MUKPOCKONOM 8 3a8UCUMOCTU O XUMUUECKO20 COCMABa 800HOU CPeObl.
Ilpakxmuuecxkass paboma Ne [11. H3zyuenue 63aumocssnzeil 6 UCKYCCMBEHHOU
9Kocucmeme — akeapuyme u cocmaeieHue yeneu numaHusl.

Ilpaxmuueckasa paboma Ne [2. V3ydeHue OBITOBBIX OTXOHMOB. Paspabomka
npoekma pazoenpHo2o coopa mycopa.

VI.Aouotuueckne pakTopbl M NPUCTOCOOTEHHOCTH K HUM 5KMBbIX OPraHU3MOB

(28 a)

Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmusiHb, MyHOP U
J1ecomyHaop. Kmumar Poccun. I[lpuponno-knumaruyeckue 30Hbl Poccuu:
APKTUYECKUX MyCTBIHb, TYHApP, JECOTYHJAp, TaWr", CMEHIAaHHBIX U

IIMPOKOJIUCTBEHHBIX JIECOB, JIECOCTENHAS, CTENEH, MOIYIMYCThIHb, TyCThIHb.
Pa3nooOpa3ue u mpuCHIOCOOJEHHOCTh HUBBIX OPraHU3MOB K TOW WJIM WHOU
IIPUPOTHO- KIIMMATHYECKON 30HE.

Inexmpomaznumnasn npupooa ceema. Cset. PazBuTue npeacTaBieHud O IPUPOIE
CBeTa. DIIEKTpOMarHuTHoe u3iydyenue. Jnuna Bonuel. YacroTta konedanuii. [llkana
AIIEKTPOMATrHUTHBIX BOJIH. -JIy4n, peHTr€HOBCKOE U3IIyYeHUE, yIbTpadHuoIeTOBOE
U3ITy4YeHHE, BUAMMOE U3JTyUeHre, UHPPaKpaCHOE U3IIyYEHUE U UX POJIb B IPUPOJIE
Y KU3HU YEJIOBEKA.

Onmuueckue ceoiicmea céema. JIBovicTBeHHasi npupoja cBera. POTOH. 3aKOHBI
OTPaXEHUSI U Tpe’oMiieHUs] cBeTa. OTHOCUTEIBHBIN MOKA3aTeab MPEIOMIICHUSI.
@akTopbl, BIMSIOIIME HAa M[OKa3aTeldb MPEIIOMIICHUS: TPUPOJa BEIIECTBA,
TeMIlepaTypa, JJIMHa BOJIHBI Majaroiiero uanydeHus. Pedpakromerp. Jucnepcus,
nudpakiys 1 “HTep(dEpEHIns CBeTa.

Ceem u npucnocodrenHocmp K HEMY HCUBBIX Op2anu3moe. BrusHue cBeTa Ha
OpraHu3allii0 >KU3HEHHOTO IMKJIa OpraHu3sMoB. buoputmbl.  DoTOCHHTES.
Knaccuduxanys pacTeHuil Ha CBETOIIOOUBBIC, TEHETIOONBBIE U TEHEBBIHOCIIVBBIE.
dortoTponu3M. 3HayeHUE CBeTa Uil  OpPUEHTAIlMM >KMBBIX CYIIECTB B
IPOCTPAHCTBE. BHOIIOMUHECHEHIIUS U €€ POJIb B dKU3HH KUBOTHBIX.



Buympennaa 3nepeus maxpockonuueckoii cucmemsl. TepMOAMHAMUKA U €€
MPOTHOCTUYECKOE 3HaUCHKHE. BHYTpEeHHsIS SHEPTUs TEPMOJIUHAMUYECKON CUCTEMBI.
[leppoe Hauamo TtepmoauHamMuku. Temonepenaya. TemaonpoBOIHOCTE.
KonBek1usi: ecTeCTBEHHAsI M IPUHYIUTENIbHAs. TenaoBoe U3IydeHue.

Tennoeoe pasnogecue. Temnepamypa. Btopoe Hayano TEPMOINHAMUKHU.
KommuecTBo TETUIOTHL. TermioemMKocTs. TermoBoe paBHOBECHE.
TepMoaMHAMHUYECKHUE CHUCTEMbl TpPEX THUIIOB: H30JIMPOBAHHBIC, 3aKPBIThIE U
OTKpHBITHIE. TemnepaTypa, Kak mapaMeTp COCTOSTHUASI TEPMOJAMHAMUYECKOM CUCTEMBI.
Temnepamypa u npucnocooaeHHOCIb K Hell HCUBHIX OP2AHUZMOG.
TepMmoperynsiuust B KUBOM Tmpupone. TeIIonpoayKmuss W TEIUIOOTAAya.
MexaHn3Mbl TEPMOPETYISALUN )KUBOTHBIX U pacTeHUi. TemmnepaTypa Tena yesioBeka
u ee ¢usnonornyeckas poib. Knaccudukanus *KUBOTHBIX MO TEMIEPATYPHOMY
peXMMy Ha TOMOWOTEpPMHBIE NOMKWIOTEPMHBIE W  TE€TEPOTEPMHBIE.
Knaccudukanuyss OpraHu3MOB MO  TEMIIEPATYpHOMY HWHTEPBAYy OOUTAHMS:
DBPUTEPMHBIE U CTEHOTEPMHBIE. AKKIIMMAaTU3alus. TeMIepaTypHblil peKUM.
Cmpoenue monexynvt u puszuuecxkue ceoiicmea 600vl. CTpOCHHUE MOJIEKYJIbI BOJIBI.
Bona kak pactBoputens. @u3nyeckue CBOMCTBA BOIbl: aHOMaIbHas TEMIIepaTypHas
3aBUCUMOCTh IUIOTHOCTH BOJIbl; BBICOKO€ TMOBEPXHOCTHOE HATSIXKEHHUE BO/IbI;
aHOMAaJILHO BBICOKHE 3HAUCHUS TEMIIEPATYP KUIIEHUS U TUIaBJICHUS BOJIbI; BBICOKOE
3HAYEHUE TETJIOEMKOCTH BOJIBI.

3HadeHne PU3NYECKUX CBOMCTB BOBI JUIsl IIPUPOIBI.

Inexkmponumuueckana  ouccoyuayus.  OCHOBHBIC  TOJIOKEHUSI  TCOPHUH
anekTponuTuueckon auccouuannu (TO). DAEKTpOAUTBI W  HEIIEKTPOJIUTHI.
Knaccudukaiys MOHOB MO pa3jIMdHbBIM OCHOBAHHSAM. MeEXaHU3MBI TUCCOIUAIIUN
AIEKTPOJIUTOB C Pa3HBIM TUIIOM XUMHUUYECKOU CBA3U. CTENEHb ANEKTPOITUTUUECKON
nuccouranuu. Cou, KUCIOTHI M OCHOBaHMS B cBeTe TO/I.

Pacmeopumocmes. pH, xaxk nokazamenv cpedvl pacmeopa. PaCTBOpUMOCTb U €€
KOJIMYECTBEHHAs! XapaKTepUCTUKa — KO3(PQPUUUEHT pacTBOpUMOCTU. MaccoBas
JIOJIs1 PACTBOPEHHOTO BEILIECTBA B PaCTBOPE.

Bona kak amponut. [Tonstue pH pactBopa. 3nauenue pH B npupozae. 3HaueHus
pH du3nonornyeckux )UAKOCTEN YeIOBEKa B HOPME.

Xumuueckue ceoiicmea 600bl. XVMMHUYECKHE CBOMCTBA BOABI. B3amMojelcTBHE
BOJIBI C MeTaulaMd. B3aummopaelcTBue BOIbI € oOKcuagaMu. [ umaparanms.
B3aumoneiictBue Boabl ¢ coisimu. ['muaponm3. Pasnoxkenwe Boapl. Ilonsrtme o0
ANEKTPOJIN3E U (HOTOHU3E.

Booa - abuomuueckuit ghakmop 6 yncuznu pacmenuii. Ponr Boasl B 6mocdepe:
KOJBIOCTh JKM3HHU, cpela OOWTaHUS, YYACTHUK OHOXUMHUYECKUX TIPOIECCOB,
YYaCTHHUK CO3J]aHUsI OMOTEOIEHO30B, PETYNIATOP KIMMaTa Ha IutaHeTe. | uaponus
OpPraHMYECKUX BEIIECTB B JKHUBBIX opranm3Max. Kimaccudukanus pacTeHUil 1o
OTHOIIICHHIO K KOJIMYECTBY BOJIbI B OKPY KaIOIIEH cpenie: ruaTroQuThl, THAPODUTHI,
TUrpoPUTHI, ME30PUTHI, KCEPOPUTHI.

Conenocms, kax aouomuueckuit @axmop. Comu. Knaccudukamus cosei.
Haunbonee pacnipocTpaHeHHbIE KUCIBIE COJIM, UX TpuMeHeHue. XKecTKOCTh BOJBI.
Conu kak MuHepanooOpasyromue BemiectBa. Conum — abuoTudeckuit ¢dakTop.



[Ipucnoco61eHHOCTh PAaCTEHUN M >KMBOTHBIX K Pa3jIMYHOMY COJIEBOMY PEKUMY.
BnusiHre conu Ha OpraHu3M 4eI0BEKa.

Ilouesa, kak abuomuueckuil gpakmop. IloHsTue 0 mMouBe W KIaCCU(PUKAINS TOYB.
[Ipouecc MIOYBOOOPA30OBAHUSI. Onadudeckue (dakTopsI cpebl U
MPUCIIOCOOJICHHOCTh K HUM KUBBIX OPraHU3MOB. 3HAUYEHHUE MOYBBI B MPHUPOJIE U
YKU3HH YEJIOBEKA: Cpela OOMTaHUS )KUBBIX OPraHU3MOB; 3KOHOMUYECKOE 3HAYEHUE,
o0aaeT MmIoA0POANEM, OKA3bIBACT CYIIECTBEHHOE BIMSHUE HA COCTaB M CBOMCTBA
Bcell ruapocdepsl 3eMild, SBISETCS TJIAaBHBIM PETYJISITOPOM COCTaBa aTMochephl
3emui, Ba)KHEHIIUI KOMIOHEHT OuoreoleHo3a. [{Bet u Auarnoctuka noys.
Bbuomuueckue ¢haxkmopvr okpyscarowienn  cpeodvl. buotnueckue (QaxTOpBI.
buotnyeckue  B3aMMOOTHONICHHS  MEXIY  OpraHu3MaMu:  KOHKYPEHIHS,
XUIIIHUYECTBO, CHUMOMO3 (MyTyalu3M, KOMMEHCAJIHU3M), Mapa3suTH3M (IKTO- U
sHoMnapa3uthl). [[puMepbl OMOTHYECKUX B3aUMOOTHOIIICHUN B IPUPO/IE.
Jlemoncmpayuu. BupeodparmMeHTl W QoTorpaguu 1O TeMe: XapaKTepHbIE
OHOreoLeHO3bl MPUPOJHO-KINMATHUYECKUX 30H Poccuu; pa3BuTHe NMpeacTaBIeHUN
O NPUPOJIE CBETAa; OMOIIOMUHECUEHUUS; TEIUIoNepeaadya W TEIIONPOBOIHOCTH;
OMOTHYECKHE B3aMMOOTHOLIEHUSI MEXAY OpraHU3MaMu;

Kaptsl: npuponHo-knumaTnyeckux 30H Poccnn, mouBeHHas kapra Poccnn.
[Toptpersr: @. I'pumanbmamu, X. Ironrenca, O. Ppenens, M. Ilmanka,
JIx.Makcenna, B.B. [lokyudaeBa. Illkama 31€KTpOMarHuTHBIX BOJH JIXk.
Makcpemia. OTpakeHue U TpesiomieHue cBera. Jlucnepcuu cBeta U 0OpaTHBIN
HKCIIEPUMEHT IO «CMEIICHUIO» UBETOB. SBnenue nudpakuuu. KuBble wumu
repOapHbie JIK3EMIUIIPHI MPEACTaBUTENCH CBETOMIOOMBBIX U TEHEBBIHOCIMBBIX
pacteHuii. Pabota mpoTUB CUJI BHEIIHETO JABJICHHS 3a CUET paCIIUpEeHHs Trasa.
DnekTpu3aius Boabl. AHOMaJbHAs TEMIIEpaTypHasi 3aBUCUMOCTD MIJIOTHOCTH BOJIBI.
Hucxogqmmii OTOK XOJIOAHOWM M BOCXOISIIMM MOTOK TEIUIOM BOIBLI. BBICOKOE
MOBEPXHOCTHOE HATSKEHUE BOJbl. PacTBOPMMOCTH BEIIECTB B HEMOJSPHBIX U
MOJISIPHBIX pactBoputenax. IIpoBepka 3IEKTPONPOBOAHOCTH  PACTBOPOB
ANEKTPOJIUTOB W HednekTponutoB. Onpenenenne pH pactBopa pazinyHbIX
JKugkocted. Bi3amMopmelicTBHe BOIBI C MeTa/ulaMH. B3amMopaeiicTBHE BOJIBI C
okcugamu. ['maponus coneil, oOpa30BaHHBIX CHJIbHBIM OCHOBAaHHEM M CIJIa0oi
KHCIJIOTOW 1 HA00OpOT. PacTeHus pa3iMyHbIX TPYII MO OTHOIIEHUIO K KOJUYECTBY
BOJIbI B OKpY>KaroIIeil cpene (3KUBbIE WU TepOapHbIe IK3EMILISIPHI).

[Tepexoa cpemHel conmyM B KUCIYIO U Ha000poT. IIpuroroBiieHre XecTKON BOABI U
uccienoBanue ee cBoucTB. [lomyuenue rumpokcokapboHara Menu (Majgaxura) U
HCCIIEIOBATh €T0 CBOMCTB.

Jlabopamopnvie onvimel.  1.Habmonenne uHTEpGEpPEHIMOHHOW KapTHUHBI Ha
MBUTbHOU TuTeHKe. 2.HabGmronenne audpakuuonHoil kaptunbl. 3. HaGmronenue
pacrpoCTpaHEHUsT BOJHBIX PACTBOPOB IO PACTEHUIO.

Ipaxmuuecxas paboma Ne 13. H3yuenue npucrnocoOJIEHHOCTH OPTaHU3MOB K Cpejie
oOuTaHusl.

Ilpaxmuuecxas paboma Ne 14. VIzydeHnre BOJHOBBIX CBOMCTB CBETA.
Ipaxmuuecxas paboma Ne 15. Izydenue n3o0pakeHusl, 1aBa€MOro JTUH30M.
Ipaxmuueckas paboma Ne 16. Izmepenue yaenbHON TEIIIOEMKOCTH BOJIBI.



Ilpakxmuuecxkas paboma Nell. W3yueHune KECTKOM BOIAbI M YyCTpaHEHUE €€
KECTKOCTHU

Ilpakmuuecxas paboma Ne [8. UccnenoBanue cpeabl pacTBOpa COJEH M COKa
pPaCTCHUMN.

Ilpakmuuecxas paboma Ne 19. N3yuenne coctaBa mouB

Vll.IIpocrpancTBo u Bpems (6 1)

[TonssiTust  mpocTpaHcTBa M BpeMeHHU. [IpocTpaHCTBO M BpeMsl B KIIACCHUECKOU
mexanuke HproToHa. AOconoTHOE npocTpaHCTBO. OAHOPOJHOCTD IPOCTPAHCTBA.
N3oTponHOCTh mpocTpaHcTBa. MHepuyanbHas cucTteMa oTcueTa M MEPBBbIM 3aKOH
Herorona. [IpeoOpasoBanust ['anmiess ¥ NPUHIUI OTHOCHUTENBHOCTH [ anmies.
AGcomotHoe Bpemsa. CnenuanbHas Tteopusi oTHocuTenbHocTd (CTO). [IBa
noctyynata CTO u OCHOBHBIE CIIENICTBUS, BbITEKaroIue W3 Hux. OOmias teopus
orHocutenbHocTH (OTO). buoputmel.  buoputmbl. Tunsl OMOPUTMOB:
(bu3noIoruyecKkue u 3Kosiornyeckue. [Ipumepsl pa3inuuHbIX TUIOB OMOPUTMOB y
pacTeHnil 1 )KkUBOTHBIX. PoTonepuoansM. buoputMsl yenoseka. J[ucHHXpoOHU3M.
CrniocoObl epeaaun HHPOpPMaLIUK B XKUBOM nipupoze. [lepBasi u Bropasi CUTHaJIbHbBIE
cucteMbl. OOMeH uH(pOpMaIMel Ha pa3IUYHBIX YPOBHSX OpraHHU3aluu >KU3HU.
Peakium MaTpu4yHOro cuHTE3a (MPUHUMII KOMIUIEMEHTApHOCTH). Darouuros.
Pednekc, Dronorua. Undopmanus u yenoBek.  Bo3HUKHOBEHHE M pa3BUTHE
HocuTesel nHpopMalnu ¢ JPEBHEUIIUX BPEMEH JIO HAIIETO BPEMEHH. DBOJIOLUS
COBPEMEHHBIX HHPOPMAIIMOHHBIX PECYPCOB

Jlemoncmpayuu.

Buneodparmentst 1 ¢dororpadbun mo Teme: pazUyHbIE TUIBI OHOPUTMOB Y
pacTeHui U )KUBOTHBIX, COBPEMEHHbIE HHPOPMAIIMOHHBIE PECYPCHI.

[TopTpeThl «COB» U «KaBOPOHKOB) - BBIIAIOIIMUXCS AEATEICH HAYKH, TUTEPATyphl U
UCKYCCTBA.

Tabnuip! no 6uocuHTe3y Oenka, haronuTo3y, pedaeKTOpHbIE YT H.

VIIl.IToaroroBKa M 3aIMTa HCCJIEA0BATEILCKUAX MPOEKTOB (7 YacoB)
BbllloniHEHHE ~ SKCIEPUMEHTAIbHOM  YacTM  MCCIIENOBATENbCKOM  paloTHhl,
oopmieHue paboThl. YueHnyeckass KOHQEpEeHIHs MO pe3yJbTaTaM BbITOJTHEHHBIX
MPOEKTHBIX M MCCIIEOBATEIBCKUX PA0OT JECATUKIACCHUKOB (MHIWBUIYATbHBIX
WJIM TPYTITIOBBIX ).

11 knacc

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

MHuoroo0pasue ecTeCTBEHHOTO MHpa: METaMup, MaKpOMHP, MUKPOMHUD.
Bcenennasi, ranakTukH, 3B€3/1bl, COJIHEYHAs CUCTEMA: OCHOBHBIE MMOHATUS U 3aKOHBI
JIBIKCHUSI HEOECHBIX TeJ. 3eMJis, €€ CTPOCHHE W Te0JIOTUYECKHE OOOJIOUKH.
[TonsiTue 0 Mukpomupe 1 HaHomupe. buocdepa. YpoBHu opranuzanuu XU3HA Ha
3emine. buochepa u ee rpanuiel. MoJeKyJIsSpHBINA, KIJIETOYHBIN, TKaHEBBIM,
OpraHU3MEHHBIN, MOMYISIUOHHO-BUJIOBOM, OHOLICHOTHYECKUA U OuochepHbIi
YPOBHHM OpraHM3allMU XKW3HA HAa 3emiie. DKOJOTMYECKHUE CHUCTEMBI: OCHOBHBIE



NOHATHA (LeNu NUTAHMS, MULIEBbIE MUPAMUIbI, SKOJIOTMYECKHE (DAKTOpHI).
OCHOBHBIE MOJOXKEHHUSI CHHTETUYECKOW TEOPUU IBOJIOLUH.

EctectBennslii 0T00p u ero gopmbl. MyTanuu u ux kinaccupukanui. Makpo- u
MaKpO3BOJIIOIHS. DJIEMEHTHI TEPMOJUHAMHUKHU ¥ TEOPUU OTHOCUTEIHHOCTH.
Hauana TepMonnHaMuku. DJIEMEHTHI TEOPUU OTHOCUTEIBHOCTH.

Hemoncmpayuu. BuneodparMeHTsI U CAiIBI TIO TEME.

Tema 2. Muxkpomup. Atoma. Bemmecrsa (344)

OcnoegHnble ceedenus 0 cmpoeHuu amoma. IBOIOUS IPEACTABICHUN O CTPOCHUU
atoma. Mogenu crpoenust atoMoB [[x. Tomcona u 3. Peszepdopaa. [loctynaTe
kBaHTOBOM Teopuu H.bopa. IIpoTOHHO-HEUTpOHHAS TEOpHUST CTPOEHUS ATOMHOTO
anpa J1. IBanenko u B.I'eitzenOepra. M3otomnbl. DnekTpoHHas 000J04YKa aToma.
OHepreruueckue ypoBHU. lloHATue o snekTpoHHOM oOnake. Ilepuoouueckuii
3axkon. Omkpovimue /[.U. Menoeneesvim nepuoouyeckozo 3akona. 11pennocbuiku
OTKPBITHSl TEPUOJUYECKOTO 3akoHa. [lepBble mMOMBITKH  KiaccUpUKAIUU
XUMHAYECKUX dneMeHTOB. OTkpeiTue [[.1. MeHneneeBbIM NEPUOANUECKOTO 3aKOHA.
[leproUYHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCTMHEHUH.
[lepuonuueckuii 3akoH B (opmynupoBke [[.M. MenneneeBa. CoBpeMeHHBIE
MPEACTABICHUS] O MPUYUHAX MEPUOJUYECKOTO MU3MEHEHUSI CBONCTB XMMHUYECKHUX
AIIEMEHTOB MW MX coenuHeHuil. CoBpeMeHHas (OpMyJIMpPOBKAa MEPHOIUUYECKOTO
3akoHa. [lepuomuyeckas cucTeMa XUMHUYECKHX DJIEMEHTOB, Kak rpaduyeckoe
OTOOpaKEHUE TMEepUoANYEcKoro 3akoHa. CTpyKTypa NEpHOIUYECKON TaOJIHUIIbI.
[lepuoib! (OosbIlIME U MaJIbI€) U TPYMIBI (TJIABHBIE U TIOOOYHBIE).

3Hauenue nepuooOuUUecKo20 3aKOHA U NEPUOOUHUECKOU CUCHEMbl XUMUYECKUX
anemenmoe JI.U. Menoeneesa o0na popmuposanus ecmecmeeHHOHAYYHOU
KapmuHol Mupa.

[IporHocTrueckas cuia U 3HAYEHUE MEPUOAUYECKOrO 3aKOHA U IMEPUOAUYECKON
CUCTEMBI. 3HAYEHHE TNEPUOJMYECKOTO 3aKOHA U MEPUOAUYECKOW CHCTEMBI
xuMmudeckux sneMeHtoB J[. M. MenaeneeBa st pa3BUTHS HAYKM U MOHUMAaHUA
XUMHUUYECKON KapTUHBI MUPA.

bnazopoonwie zaswvl. bmaroponssle ra3pl, IpUYMHAa MX CYLIECTBOBAHUS B
aTOMapHOM cocTOsiHUU. [IprMeHeHune 0JaropoaHbIX ra3oB.

Honnasa xumuueckas ceazp. VIoHbl u ux knaccuukaius: mo 3apsay (aHUOHBI U
KaTHOHBI), 10 COCTaBy (MPOCTHIE U CIOXKHBIE). Cxema 00pa3oBaHUst HOHHOMN CBSI3U.
HNoHHBIE KpUCTATUIMYECKUE PELIETKU. XIJIOPU HATPUS — TUIIUYHBIN ITPEICTABUTEID
COEIMHEHU C NOHHBIM TUIIOM CBSI3H.

Koeanenmnan xumuueckan céazb. KoBaleHTHas CBA3b KaK CBA3b, BOZHUKAIOIIAS
3a cueT 00pa30BaHUs OOIINUX AICKTPOHHBIX Map MyTEM MEPEKPHIBAHUS JIEKTPOHHBIX
opoutaneit. KparHocTs koBaneHTHOU CB3U. OOMEHHBIC U JIOHOPHO-AKIICTITOPHBIC
MEXaHU3Mbl 00pa30BaHUSl KOBAJICHTHOM CBSI3U. DJIEKTpooTpuiareabHocTh (D0).
Knaccudukanus koBasieHTHbIX cBsizeit: mo D0 (monsipHas ¥ HenojsipHas). Junonu.
Memannwt u cnnasvt. Memannuueckas xumuyeckasn céazp. OO01ME puznuecKue
CBOMCTBAa METAJUIOB: AJIEKTPONPOBOJHOCTh, IPOYHOCTh, TEMIONPOBOIHOCT,
METaJUIMYECKUI OJiecK, macTuyHOCTh. CriiaBbl UepHble U 1iBeTHbIE. CTajb, YyT'yH.



Jlatryup,  OpoH3a,  Menbxwop.  MeraMyeckas  CBA3b.  3aBUCHMOCTH
ANEKTPONPOBOIHOCTA METAIIOB OT TEMIIEPATYPHI.

Moanexynapno-kunemuueckasa meopus. OCHOBHBIE IOJOXEHUS MOJEKYISIPHO-
KMHETUYECKOU Teopuu. MneanpHpii ra3. YpaBHEHHE COCTOSHHUS UACAIBHOTO Iasa.
Azpezamnule cocmoanusa eeuwecme. 1'a3000pa3zHoe cocrtosinue. 3aKoH ABOrajipo u
CJIEJICTBHS U3 HEr0. MoJsipHBIA 00bEM Ia30B IpH H.y. JKuaKkoe cocTosHUE BELIECTB.
Tekyuectb. TBepaoe cocTosiHue BemiecTBa. KpucTalauyeckue pemeTku pa3HbIX
TUIOB [JIi TBEPAOTO COCTOsIHMS BeunlecTBa. [loHsTtue o mnasme. Bricoko- u
HU3KOTEMIIEpATYpHas IUIa3Mbl U MX IPUMEHEHHE. B3anMHbIE TIEpeXoibl MEXKIY
arperaTHbIMU COCTOSIHUSIMU BEILIECTB.

Ilpupoonwiit 2a3. 1IpupoaHbIN ra3, €ero COCTaB U HAMNPABJIEHUS UCIIOJIb30BaHUS B
KaueCTBE TOIUIMBA U XUMHUYECKOro chipbsi. KonBepcusa merana. CUHTE3-Tra3 M €ro
UCIIOJIb30BAaHUE JUIS TOJY4YEHHUS CHHTETHMYECKOro O€H3MHa U MeETaHoJa.
[IpenenvHble U HempeAesbHBIE YriaeBOAOpo bl. KadecTBeHHbIE peakuuu Ha
KpaTHYIO CBsA3b. buoras.

Kuokue eewgecmea. Hegpms. HedTh, ee coctaB, (uznueckue CBOWCTBA U
MPOUCXOKICHHUE. DKOJIOTUUECKHUE TOCIIECICTBUS pa3iuBa HEPTHU U CTIOCOOBI OOPHOBI
C HUMHU.

[TormyTHeIt HedTsHOM ra3, ero coctaB. Ilpoiueccel mnepepaboTku HePTH:
pextudukanusa u KpekuHr. [IpoaykTel nepepaboTku HEQTH U UX UCTIOIb30BAHHUE.
Teepooe cocmosanue eewjecmea. Kuokue kpucmannwvl. Kpuctamimdeckue u
amop(dublie BemecTBa. [Ipu3Haku u cBoiicTBa amMophHOCTH. OTHOCUTEIBHOCTD
UCTUHBl B XuUMHH. JKUIKHE KpHUCTALUIBI W HMX MOPUMEHEHHE B TEXHHKE.
OTHOCUTEITLHOCTh HUCTHHBI B OMOJIOTHH U (hU3HUKE.

Knaccugpurkauyusa neopzanuueckux eewjecme u ee OMHOCUMENbHOCHD.
Knaccudukanusa npupomnbix BemiecTB. OpraHuyeckue ¢ HEOPraHUYECKUE
Bemecta. M3omepus. Knaccudukanuss Heopranudeckux BemiecTB. [IpocTsie
BEILIECTBA: METAJLJIbI, HEMETaJUIbI, 0JIaropoiHbIe Ta3bl. OTHOCUTEILHOCTD JEICHUS
MPOCTBIX BEHIECTB HAa METAUIbI M HEMETaUIbl. AJIJIOTPONHS U €€ MPUYHMHBI.
CnoxHble BEIECTBA: OKCHJbI, KUCJIOTHI, OCHOBaHUs, COJU. OTHOCUTEIHHOCTh
KJIacCU(UKAIIUU CIIOKHBIX BEIIECTB.

Knaccuguxayun opeanuueckux coeounenuii. OCOOEHHOCTH COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCAMHEHU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO
ctpoenust A. bytneposa, @. Kekyne, A. Kynepa.

N3omepus, kak GyHKIIMSA XUMHUYECKOTO CTPOCHHS Ha IPUMEPE ATHIIOBOTO CIIUPTA U
auMeTuIoBoro 3dupa. [IpuarHB MHOTO0OpA3Hs OPraHNYECKUX COSAMHEHUH.
Knaccudukainys opraHM4ecKHX COCAMHEHUH. YTJICBOJOPOMABI: alKaHbI, aJKCHBI,
aJIKWHBI, aJKaJWeHbl U apeHbl. Kiacchl OpraHMYecKUX COEIUHEHUI, MOJIEKYJIbI
KOTOPBIX cojiepKaT (yHKIIMOHATIBHBIC TPYIIIBI: THIPOKCUIBHYIO, KapOOHUIBHYIO,
KapOOKCWIbHYI0, aMUHOTpyniy. OTHOCUTEIBHOCTh JICJICHUS OPTaHUYECKUX
COE€IMHEHUH Ha KJIaCcCHI.

IHonumepsr. OCHOBHBIC TOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COCIUHECHMIA:
MOHOMeEp, TOJIMMEpP, DJIEMEHTApHOE 3BEHO, CTENEHb noiaumepuzanuu. CrnocoObl
MOJYYEHUs] TOJMMEPOB: pEaKIUu TOJMMEpPU3AlMd M MOJUKOHICHCAIUU.
buononumMepsl 1 ux OUOJTOTUYECKAs POJIb.



[Inactmaccel. Tepmomutactel M peakromiactel. l[IpencraBuTenu mmiacTtMacce u
obnactu ux npuMeHeHus. Bonokna. [Ipupoanbie (KUBOTHOTO U PaCTUTEIHBHOTO
IPOUCXOXKJICHNUA) MU XUMHYECKHE (MCKYCCTBEHHBIE M CHHTETUYECKHE) BOJIOKHA.
[IpencraBuTenu BOJOKOH U 00JaCTH UX TpuMeHeHUs. Heopranuueckue noamMepsl,
KaK BELIECTBA AaTOMHOU CTPYKTYPBHI.

Cmecu, ux cocmaeé u cnocoowt pazdeinenusn. lloHsTHE O CMECH, KaK CHCTEME
COCTOSIINIEH W3 Pa3IWYHBIX XUMHYecKuX BemecTB. Kiaccudukamms cmeceil mo
BU3YyaJIbHBIM TMpU3HAaKaM (IFOMO- W TEeTEpPOreHHbIE CMECH) M IO arperaTHoMy
COCTOSIHUIO (TBEp/IbIE, )KUJIKHE U Ta3000pa3Hbie cmecH). CocTaB cMeceil: maccoBast
1 00beMHas 1011 KommoHeHTa cMecu. CriocoObl pasnieneHust cmeceil. Jucnepchuie
cucmemst. Ilonarue nucnepcHoit cucteme. Kinaccudukaius JUCEepCHBIX CUCTEM
0 pa3MepaM JIUCTIepCHOM (pa3bl U arperaTHOMY COCTOSTHUIO AUCIIEPCUOHHOM Cpebl
U AucrepcHo (a3pl. 3HaU€HHUE TUCIIEPCHBIX CUCTEM B IPUPOJE, IPOMBIIIIIEHHOCTH
U TIOBCEAHEBHOM JKM3HM 4eloBeKa. ['pyOoaucnepcHble CUCTEMbI M HX
Kjaccuukanus (CycrneH3uu, 3MyJIbCUU, a3po30iin). [I[puMeHeHne 3Tux cucteMm B
TexHUKe U ObITy. ToHKOAUCTIEpCHBIE (KOJUIOUIHBIC) CUCTEMBI, UX KJlacCU(pUKaIus
(301 u renu). Koarynsiiusi. Cunepesuc.

Jlemoncmpayuu.

Buneodparmentsl u ¢goTtorpaguu Mo TeMe: HEOHOBas peKiaMa M aproHOBOM
CBAapKOHM, JAMpwKaOiel ¢  BO3AYIIHBIX IIAPOB, 3AlOJIHEHHBIX  TI'EJHUEM,
OaNbHEOJIOTUYECKUE PAJOHOBBIE BaHHBL. Pasznuusble (OpMBI NEPUOANUYECKOMN
cucteMbl xumuyeckux aementoB [[.M.Menzaeneesa. [loptpersr: JI. Byabonpana,
JI. Hunbcona, K. Bunknepa, A. bytnepoBa, @.Kekyne, A. Kynepa. Moaenu
KPUCTAJUIMYECKUX PEIIETOK: XJIOpHJa HaTpHs, MOJa, YIJIEKMCIIOrO ras3a, aaMmasa,
rpagura. OOpas3ipl MUHEpPAJOB W BEIIECTB C HMOHHBIM THUIIOM CBSI3U (OKCHIA
KQJIBLIMS, PA3JIMYHBIX COJIEW, TBEPABIX IIENOYEH, rajnTa, KajJblNUTa); BEIIECTB C
KOBAJICHTHBIM THUIIOM XUMHUYECKOMN CBS3H.

Komnekuuu: MeTaiioB, CIUIaBOB; BEIIECTB U MATEPUAJIOB, NOJy4aeMbIX Ha OCHOBE
IPUPOAHOrO Ta3a; HEPTh U MPOAYKTHI €€ mMepepaboTKu; aMOp(HBIX BEIIECTB U
MaTepuayoB; MNPUOOPOB HA OCHOBE >KUAKUX KPUCTAIOB; MPOCTBIX M CIIOKHBIX
BEILECTB; MJIACTMACC, BOJIOKOH, HEOPTaHUYECKUX MOJIUMEPOB (MUHEPAJIOB M TOPHBIX
NOpoA); OpraHuYecKux coeauHeHui. Juddy3us QymMCThIX BEIIECTB C rOpsIlen
JaMIIOYKH HaKanuBaHus v Auddy3us nepMaHraHaTa Kkaiusa win cyibdara meau (I1)
B BOJIE.

[TpuOopbl Ha OCHOBE HU3KOTEMIIEPATYPHOM M1a3Mbl (Ta30BbIE J1a3ephbl, IUIa3MEHHbIE
MaHEJIU TEJIEBU30POB U T.J1.)

[MapocrepkHeBble W OOBEMHBIE MOJETM MOJEKYJ TEpPBbIX MpeacTaBUTENeH
pENENbHBIX YTJIeBOAOPOJOB, CcTpykTyp Oenka u JIHK. ®usuueckue cBoiicTBa
ra3oo0pa3HbIX (MpomaH-OyTaHOBask CMECh B 3aKUTANKE), KUIKUX (OCH3WH) U
TBEpbIX (MapaduH) aJTKaHOB: arperaTHOE COCTOSIHUE, PACTBOPUMOCTD B BOJIE.
['openne npoman-OyraHoBoW cmecu (3axkuranka). OTHOILIEHHWE NPEACNIbHBIX U
HEIpeIeNIbHBIX YTIEBOJOPOAOB K pacTBOPY MepMaHraHaTa Kajius 1 OpOMHOI BoJie.
O6pazoBanue HETSIHONM MJIEHKUA HA MIOBEPXHOCTU BO/IBI.

OOHapyXeHue HenpeIeIbHbIX COeAMHEHUH B )KUJIKMX He(PTenpoayKTax.



[Tonyuenne mmactuueckoit cepbl. I[lomydenue Oenoro docdopa. Ilomyduenue
JUCTWITUPOBAHHOM  BOABbL. (OyuCTKa CMECHM KPUCTAUIOB JUXpomaTa H
nepmanranara kamus. OOpasmpl pa3IMYHBIX JAUCIEPCHBIX CHUCTEM: 3MYJIbCHUH,
CYCIIEH3UH, a3pO30JiM, Teld W 30id. lloslydeHHwe KOJUIOMOHOTO pacTtBopa H3
xynopuaa xxenesa (I). Koarymsamus momydennoro pactsopa. dddext Tungans.
Jlabopamopnvie onvimsl. 1. KOHCTpyupoBaHUE MEPUOIUYECKONW TaOIUIBI
XUMHUYECKUX JJIEMEHTOB C HCIOJb30BaHUEM KapTouyeK. 2. O3HaKOMJIEHUE C
KOJUIEKIIUSIMA METAJUUIOB U CIUIABOB. 3. BpOyYHOBCKOE IBMKEHUE YACTUL] TYIIU WU
BETOYHOW ThUIbLILI B Boje. 4. [lpoBepka mpubopa AJjig MOJy4EHHsS Ta3oB Ha
TEPMETUYHOCTb. 5. YBEIMUYEHUE TaBICHUS JKUIKOCTH IPHU €€ ckaThu. 6. CpaBHEHUE
KoJie0aTeIbHbIX JBHKEHUM MOJIGKYJ BOJAbI W Jbaa ¢ mnomompio CBY. 7.
BrimapuBaHue pacTBopa MOBAPEHHOW coiu. PUIBTPOBAHUE I€TEPOTEHHON CMECH.
OtcramBaHue, Kak CHocO0 pas3JeieHHs CMecel JeKaHTaluell U C TOMOIIbIO
JNEIUTEIbHON BOPOHKHU. 8. O3HAKOMJIEHUE C JUCIIEPCHBIMA CHCTEMAMHU
IIpakmuueckas paboma Ne 1. I3yuenue gpororpaduii TpeKOB 3apsyKEHHBIX YaCTHL.
llpaxmuueckas paboma Ne 2. TlomydyeHue, coOpaHue U pacro3HaBaHUE ra30B.

Tema 3. Xumuueckue peakuuu (13 4)

Xumuueckue peakuyuu u ux kKiaccuuxkayuna. XVUMUYECKUE PEAKUUUA WIH
XUMUUYECKUE SIBJICHUS, HUX OTIMYMS OT (¢U3MYECKUX sBIeHUU. Peakmuu 06e3
M3MEHEHHUsI COCTaBa BEIIECTB: AJUIOTPONM3alUMU W H30Mepu3auuu. Peaxkuuw,
UIylMe C U3MEHEHUEM 4YMCJIa U COCTaBa BEILIECTB: COCAMHEHUS, Pa3JI0XKECHUs,
3aMmeleHusi, oOMeHa. Peakiuu, mpoTekaronue ¢ BbIJICICHUEM WX MOTJIOIEHUEM
TEIJIOTHI: 9K30- M JHAOTepMUYecKkue.  Jlpyrue mnpusHaku Kiaccupukanuu
XUMUYECKUX pEaKIui Ha mpumepe cuHte3a okcuaa cepbl (VI): u3menenwue
CTETNICHEH OKHCIIEHHUSI DJEMEHTOB, OOpa3ymOIIMX  BEHIECTBA, HCIOJIb30BAHUE
KaTaJanu3aTopa, arperaTHOE COCTOSHUE BEIIECTB, HAITPABJICHUE MPOLIECCOB.
Ckopocmy xumuueckoui peaxyuu. [loHATHE 0 CKOPOCTHM XMMHYECKOW PEAKIIUU.
['oMOTeHHBIE W TETEPOTEHHBIC PEAKIMU. 3ABUCUMOCTh CKOPOCTH XUMHYECKOU
PEAKIHUHU OT MPUPOJIBI PEATUPYIOMIMX BEIIECTB, UX KOHUEHTPAIIMU. 3aBUCUMOCTH
CKOpOCTH peakuuu oT Temmeparypol. IIpaBuno Baut-T'odda. 3aBucumoctsb
CKOPOCTH pEAKUMH OT IUIOMAAA CONPUKOCHOBEHUS BEIIECTB W HAJIUYMS
KaTajau3aTopa.

Oopamumocmev xumuueckux peaxyuii. HeoOpatumbie U 0OpaTUMBbIE PEaKIUU.
CocTostHuEe XUMHYECKOTO paBHOBECHSI /I 0OPATUMBIX PEaKIIUA.

[Tpunmun  Jle-lllatense. CwmemieHre XUMHUYECKOTO paBHOBECHUS OOpPaTUMBIX
pEaKIHU B XUMHUYECKOM ITPOU3BOACTBE HA IPUMEPE CUHTE3a AMMHUAKA.
Oxucnumenvno-eoccmanosumeivhule peakuyuu (OBP). dnekmponus3.

CrerneHb OKHCICHHSI M €€ ompesereHue no ¢gopmyne coenuuenus. [lonarue o6
OBP. Oxwucnurensb 1 BOCCTAHOBUTEIIb, OKMCIICHHE U BOCCTAHOBJICHHE.
DJIEKTPOJIU3 PACIJIABOB U PACTBOPOB HA MPUMEPE XJIOPU]IA HATPUSI.
DJIEKTPOJIUTUUECKOE TIOIYyUYCHUE aTOMUHUS. [IpakTHuecKOoe TPUMEHEHUE
AieKTpoin3a. ['aapBaHONIACTHKA U TAJIbBAHOCTETHSL.

Xumuueckue ucmoyHuku moka. [albBaHUYECKUE DOJIEMEHThI Ha MPUMEPE
aneMmenTa Jlanusnsa-AkoOu, MX yCTpOMCTBO M NMPUHLMI JEHCTBUA. Y CTPOMCTBO



Oartapeiky Ha MpUMEpEe CYXOro IIEJTOYHOTO 3JIEMEHTA. Y CTPOMCTBO CBUHIIOBOTO
aKkymyisatopa. ['anpBanu3anus u snekrpodopes.

QDu3uka Ha cayxycoe yenogeKka. AHTPOIIOMETPHS: U3MEPEHUE ITTMHBI U MACCHI TENa,
COUPOMETPUS. M IKU3HEHHAas €MKOCTb JIETKHX. TeIUIoBble UW3MEPEHUsS U
Terorepanus. 3mepenne aprepuanbHOro naBjieHud. [MOepTOHUs U TUIOTOHUS.
VY bpTpa3ByKoBas AMArHOCTUKA U Tepanus. OnekTporepanud. JlazepHas tepanus.
MarsuuTHsIi pe30HaHC U peHTreHoauarnoctuka. diarooporpadus. Tomorpadus
Jlemoncmpayuu.

[Tonyuenue 6emnoro pocdopa. 'openue docdopa u pactBopenne okcuaa docdopa
(V) B Bogme. Ilonyuenue u pasznoxxenue ruapokcuna meau (I1). Bzaumonerictpue
xene3a ¢ pactBopoM cyibdarta mMeau (I1). OnbIThl, WILTIOCTPUPYIOLTUE MPABUIIO
beprosne — obpa3oBaHue ocajika, Ta3za WM cl1abOro 3JeKTpoJinTa.3aBUCUMOCTh
CKOPOCTH PEaKIMH OT MPUPOJIBI BEIIECTB HA IPUMEPE B3aMMOICHCTBHSI PACTBOPOB
Pa3IUYHBIX KUCIOT OJIMHAKOBOW KOHUEHTPAIUHU C OJIMHAKOBBIMU I'PAHYJIaMU [IMHKA
Y B3aMMOJICHCTBHE OJMHAKOBBIX KYCOYKOB MarHus, IIMHKA MU eje3a C COJITHOM
KHCJIOTOM. B3amMonencTBue pacTBopa CEpHOM KHCIOTBI €  pacTBOpaMu
THOCYNb(paTa HATpUsl Pa3IUYHON KOHIIEHTpauuu. B3aumoneicTBue pacTBOPOB
CEpHOM KHCIJIOTHI U TUOCYJIb(aTa HaTPUs IIPH PA3IMYHBIX TEMIEpATypax.
OOpatuMble peakuMy Ha MOpUMEpe MNoidydeHus poaanuaa xkeneza (1) u
HaOJIOZICHUS 332 CMEIICHUEM pPAaBHOBECHUS MO MHTEHCUBHOCTU OKPACKU MPOIYKTa
peaKuuy NPy U3MEHEHUH KOHLEHTPALM PEAreHTOB U MPOLYKTOB.

['openune cepsl, kak OBP. Mogenp snekrponusepa. Mogenb 3eKTpOIU3HON
BaHHBI JUISl TOJYYEHUS aATIOMHHUSL. Konneknus Oartapeek. CBUHIIOBBIM
akkymyssitop. Pocromerp, MEOUUMHCKUME BEChbl, CIHUPOMETP, PTYTHBIA U
AIEKTPOHHBINA TEPMOMETPBI, TOHOMETPHI PA3IMYHBIX BUJIOB, JTJa3€pHAs YKa3Ka.
BuneodparmeHTsl 1 caiiapl o TeMe.

Jlabopamophvie onvimei. 1. BnusiHue temnepatrypbl Ha CKOPOCTh PeaklUy OKCUAA
menu (IT) ¢ cepnoit kucnmotoil. PaznoxkeHue mepokcuga BOAOPOAA C MOMOIIBIO
okcuaa mapranua (1V) , a Takke Karanasbl cblporo kaprodens. 2. BeitecHeHue
Meau U3 pacTBopa cyinbdata meau (I1) xxene3om.

Ilpaxmuuecxas paboma Ne3. 3yueHre XUMUYECKUX PEAKITUH.

lIpakmuueckas paboma Ne 4. Coopka 2anb8aHU4ecKo2o 21eMeHma U UCnvlmanue
e2o 0elicmeus.

Tema 4. 3n0opoBbe (224).

Cucmemamuueckoe non0x3ceHue 4ei08eKa 6 Mupe HcueomHulx.

buonornueckas kimaccudukaiuys deiroBeka. [IpsMoxokaeHHe U ero BIHWSHHE Ha
CKeJIeT YesioBeKa. Pyka — opran u npoAykT Tpyaa. Pa3BuTue depemna u rojioBHOTO
Mo3ra yesioBeka. [lepBasi u BTopasi CUTHaJIbHBIE CUCTEMBI. bruocolnanbHas npupoaa
YeJI0BEKa.

I'enemuka uenogexka u memoonlt ee uzy4eHus.

OcHOBHBIC TIOHSATHS T'€HCTUKH:. HACIICACTBEHHOCTh, W3MCHYMBOCTH, TICH,
XPOMOCOMBI, MyTalllH, TeHOM, TeHOTHI, (DEHOTHUIT, JOMUHUPYIOIIUE U PEIIECCUBHBIC
npu3Haku. ['eHoM ueyoBeka M ero pacmudpoBka. [IpakTudeckoe 3HaueHUE
HW3yYeHHUs] TEHOMa YeJIOBEKa. Metoapl W3y4YeHUsS TEHETUKH YeJIOBEKa:



reHEaJIOrM4eCKM, OJIN3HEIOBBIM, [MUTOT€HETUUECKUI. I'eneTnueckue
(HacIeACTBEHHBIC) 32a00JIeBaHUS YCIOBEKA.

Qu3uka uenogeka. CKeleT C TOYKH 3pEHUS (PU3NYECKOrO MOHATHS O pblYare.
KpoBooOparienue B cBeTe  THIPOJUHAMHUKHU: MYJIbC, KPOBSIHOE JaBJICHUE.
Huddysus, kak ocHOBa (HOpMHUPOBAHUS IEPBUYHON 1 BTOPUIHON MOYH B TIOUYKAX, a
TaK)Ke ra3000MeHa B TKaHSAX W JIETKUX. TepMOpErysiuus ¢ HIOMOUIBIO KOXKHU ITyTEM
TEIUIONPOBOJAHOCTH,  KOHBEKLHMH,  HU3IyYEHUS U HCHApEeHHs  BOJBI.
DNEeKTpOAMHAMHUYECKAs] TPUPOJIa IEepeladyd HEPBHBIX HMYJIbCOB. Onrhueckas
cucTema 3peHusi. AKyCTUYECKas CUCTEMa CIyXa U T0J0co00pa3oBaHHUeE.

Xumusa yenogeka. XuMUUECKNN COCTAB TEJIA YEIOBEKA: AIIEMEHTHI U BEIIECTBA, X
kinaccudukanusa u 3HaueHue. Bona, ee gpyHkiuu. BoaHblii 6anaHc B opraHusme
YyeJnoBeKka. MUHepanbHbIE BELIECTBA U UX POJIb B JKU3HEIEATEIBHOCTH OpraHn3Ma
yenoBeka. 3a00JIeBaHUs, CBSI3aHHBIE C HEJOCTATKOM WJIM M30BITKOM HEKOTOPBIX
XUMHUYECKUX 3JIEMEHTOB B OPraHU3Me 4esIOBEKa.

Bumamunwr. Victopuss OTKpBITHS BUTaMUHOB. BuTamMuHBL, Kak OHOJOTMYECKH
aKTUBHBIC BEIIECTBA. bone3Hu, BbI3BaHHbIE HEAOCTATKOM WM H30BITKOM
BUTAMHHOB: AaBUTAMUHO3bI, THIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3HI.

CyTouHas noTpeOHOCTh YeJIOBEKa B BUTAMUHAX U UX OCHOBHbBIE (DYHKIIMH.
Knaccudukanusa BuraMuHoB. BogopacTBoprMble BUTAMUHBI HA TPUMEPE BUTAMUHA
C. ’KupopacTBOpuMBIE BUTAMUHBI HA IPUMEPE BUTAMHUHA A.

T'opmonoi.

HepBHas u rymopainbpHasl peryssiiuu MPOLECCOB KU3HEAECATEIbHOCTH OPTaHU3Ma.
["opMoHBI, KaKk MPOAYKTHI, BbIpaOaThIBAEMBbIE jKeJie3aMU BHYTPEHHEH CEKPEIIH.
Knaccudukanuss ropMOHOB MO Kejne3aM, KOTOpble WX HNPOAYLUUPYIOT U IO
xumMmudeckoit nmpupone. CBoicTBa ropMOHOB. MHCYnIMH, Kak TOPMOH OEIKOBOMA
OpUPOABL. AJpEHAINH, KaK TOPMOH aMUHOKHCIOTHOM npupoasl.  CTepouHble
TOPMOHBI Ha NpHUMEpPE MOJIOBbIX.  ['umep- U rUunoQyHKUUs Kejle3 BHYTPEHHEU
CEKpELIUH.

Jlekapcmea. KpaTkue cBeIeHUsT O 3apOKJICHUU U pa3BUTUU  (HapMaKOJIOTHUHU.
Knaccudukanus nekapCTBEHHBIX CPENICTB MO arperaTHOMY COCTOSIHUIO: JKHJIKUE
(pacTBOpBI, HACTOM, OTBAPBI, MUKCTYPbI, SMYJIbCUHU, CYCIIEH3UU U Jp.), TBEpPIbIe
(mopormku, TaONETKH, TWJIIOJIU, KarcCyJsbl), MITKue (Ma3u, JIMHUMEHTHI, MacThl,
CBEYM). AJIKAJIOUIBI. Bakuunsl. XHUMUOTEPANIEBTUUECKUE TIPEIIAPATEHI.
AHTHOMOTHKHU. Hapkotuueckue npenaparsl. HapkomaHust U €€ NOCIIEICTBHS.
OnTuManbHBIN peKUM NPUMEHEHHUS JICKAPCTBEHHBIX MTPENapaToB.

300posulit 0opa3 scuznu. Or3nyYecKre 310pOBbE U ero kputepuu. Ilcuxudeckoe
3I0pOBbE M €ro Kpurepuu. HpaBCTBEHHOE 370pOBbE U €ro Kpurepuu. Tpu
OCHOBHBIE COCTAaBIISIOLIME 370POBOrO O0Opa3a KU3HMU: PEXKUM IHs, MPaBUIBHOE
nuTaHue, pu3ndeckas akTUBHOCTh U 3aHATHE criopToM. DakTophl, BIUSIONIME HA
3I0POBbE 4YEJIOBEKAa: OKpY)Karolas cpeaa, NpoQuiiakTHyeckas BaKI[MHAIMS,
CTpecChl, BpeIHbIE MPUBBIYKHU. AJIKOTOJIU3M U €ro nocieactsus. Hapkomanus u ee
MTOCJIEACTBUS.

Du3zuka Ha cayycde 300p06b:A uenoeeka. AHTPOIIOMETPUS: U3MEPEHUE JIMHBI U
MaccChl Tella, CIIMPOMETPUS U )KU3HEHHAs! EMKOCTD JIETKUX. TeroBble U3MEepeHus u
Tersiorepanusi. M3MmepeHne apTepualibHOTO JaBieHus. [ unepTOHUs U TUIIOTOHHUS.



VYbpTpa3BykoBas AMArHOCTHKA W Tepamus. DiekTpoTepanus. JlazepHas Tepammus.
MarsuTHsIi pe30HaHC U peHTreHoauarnoctuka. diarooporpadus. Tomorpadus
Cospemennvle MeOUYUHCKUE MEXHOI02UU

300posve uenosexa: cucmemmulil n00xod. Hopmanvnas ¢usuonoeus wenosexa.
Ocobennocmu pyHKYUOHUPOBAHUSL ObIXAMENbHOU, KPOBEHOCHOU U OPY2UX CUCTEM
opeanuzma. Quzuonocuyeckue noKkazamenu OpeaHu3Ma 4ei08exka U ux HoOpMaibHoe
3Hauenue. MeouyuncKue mexHono2uu OUaZHOCMUKU 3abonesanuti. Bosmooicnocmu
U nepCcneKmuebl Memooos NPoQUIAKMUKY, MePAnuu U 80CCMAHOBIEHUS
opeanuzma. 1100xo00bl k noswvlueHuo 3¢hghexmusHocmu cucmemsl
30pPABOOXPAHEHUSL.

Hngpexkyuonnvie 3a0601ee6anusn u ux npoguiaxmuka

Hnghexyuonnvie 3a6oneeanus u ux 6036youmenu. Cnocobwi nepeoaiu
UHPDEKYUOHHBIX 3A001e8AHULL U COYUATbHBLE AKMOPDL, CNOCOOCMEYIOWUEe UX
pacnpocmpaunenuro. Ummynnas cucmema u npunyunst ee pabomsi. Ocobennocmu
@DYHKYUOHUPOBAHUA UMMYHUmMEMA ) paA3HbIX epynn Hacerenus. Cnocodul
npogunakxmuxu un@exyuonnvix 3aboneeanutl. Baxyunayus. Hanpasnennocmo
MeOUYUHCKUX npenapamos 07 60pbOvl ¢ UHGPEKYUOHHBIMU 3A001e8AHUAMU.
Ilpobnema pazeumus ycmotiuugocmu 8030youmenetl 3a001e6aHUl.
Medswcoynapoonvie npoepammsi no 6opvbe ¢ UHPEKYUOHHBIMU 3A00NeBAHUIMU.
Hayka o npasunsnom numanuu

Memabonusm, kax obMeH eujecmeom u sHepaueli Ha YposHe OpeaHu3Md.
IHpunyunet hynxyuonuposanus nuwjesapumenvroi cucmemvl. Kauecmaso
NPOOYKMO8 NUMAHUSL C MOYKU 3PEHUsL SHEPLeMUUECKOU YEeHHOCU U COOePAHCAHUSL
HONE3HbIX U 8PEOHbIX Gewecms SHauenue coOaNanHcupo8aHHo20 NUMAaHUs O
noooeparcanusi 300poswvsi. Iluuesvie 006asku: nonesnvle coUCMEa U NOOOUHbLE
aghghexmul ux ucnonvzosanus. J{uemol u 0COO6EHHOCU UX NPUMEHEHUS.

Lemoncmpayuu. Tabnuiisl, BUgeodparMeHTsl U ciaisl o TeMe: CKeneT yeoBeKa.
Mynsix «Topc uenoseka». Mogaens monekyinsl JJHK. Moaenu rimasa, yxa, moyku,
HEpPBHOM CHUCTEMBbI uejoBeka, Koxku. Ckener 4enmoBeka. M3MmepeHue mylibca,
JIaBJICHUS, OCTPOTHI 3PEHUS, TEMIIEPATYPHI TEJIA.

Kosneknuu: BUTaMUHHBIX MPENapaToB, MEIUIIMHCKUX TOPMOHAJIBHBIX MPENapaToB,
JIEKapCTBEHHBIX (POPM PaA3IMYHOrO arperaTHOro0 COCTOSIHUSA, JIEKAPCTBEHHBIX (POpM
Pa3JIMYHOIO CHEKTpa ACHCTBUS. buypeToBasi 1 KCAaHTONPOTEHHOBAsI PEAKLIUU JJIS
npenaparta UHCyJMHa. [lopTpeThl BBLAAIOIINXCSA YUYEHBIX, BHECIIINX 3HAUYNUTEIbHBIN
Kian B papmakosioruio. PocTomeTp, MEAUITMHCKHAE BECHI, CIIUPOMETP, PTYTHBIA U
ANIEKTPOHHBINA TEPMOMETPBI, TOHOMETPHI Pa3IMYHBIX BUJIOB, JIJA3€pHAs YKa3Ka
JlabopamopHvie onvimul.

1. V3yueHne HMHCTPYKIMU MO MPUMEHEHHUIO alTE€YHBIX MpEnapaToB BUTAMHHOB.
Omnpenenenne pH pactBopa Butamuna C. 2. Onpenenenune pH cpenbl pactBopa
acriprHa

llpakmuueckas paboma Ne 5. Hccneoosanue nponopyuonanvHocmu

CcOOCMBEHHO20 payuoHa NUMAaHUs, NPOBEPKA COOMEEMCmaus Maccol meia
803pACMHOU HOpMe.



lIpakmuueckas paboma Ne 6. Hnmepnpemayus pe3yismamos obuje2o anaiusza
KpOBU U MOYU.

Ipaxmuueckas paboma Ne 7. OuieHKa UHIUBUAYATBHOTO YPOBHS 3J0POBBSI.
Ipaxmuueckas paboma Ne 8. OuieHKa OMOJIOTUYECKOTO BO3pacTa

Tema 5. CoBpeMeHHOe ecTeCTBO3HAHHE HA CJIy:KOe YesioBeKka (22 u)
Onemenmapuvt au Inemenmapuvie uacmuyvt? IloHsTHe 0 (PU3NKE BHICOKUX
sHeprui. JIMHEHWHBIN YCKOPUTEIb SJIEMEHTAPHBIX YACTUL, aIPOHHBINA KOJUIAUIED.
JleneHue aTOMHOro sipa: NPOTOHBI, HEUTPOHbL. (DyHIAAMEHTaJbHbIC YACTHUILIBL:
JIENITOHBI U KBapKu. P@OTOHBI. BO30HBI. AHTHYACTHIIBI.

bonvwon adponunstii konnaiidep. MOHTaX M YCTaHOBKA OOJIBIIIOTO apOHHOTO
kosutauaepa. I[lpunmun neuictBus kosuanzaepa. lIpoucxoxkaeHune maccel. bo3oH
Xwurrca. [Ipoucxoxaenne BeeneHnoi. AHTUMUD.

JHnepzemuxa u Inepzocoepescenue

IIpobnemvl snepeoobecneuenus: HayUOHAIbHble, PECUOHATbHYIE, IOKATbHbIE.
3axkonwvl coxpanenus maccol u duepauu. Ilpaxmuueckoe npumenerue 3aKOHO8
coxpanenus. Buowi onepeuu. Césa3b maccol u snepeuu. IneKkmpoanepausi u cnocoowl
ee noayuenus [lomydeHne 3JIEKTPUUECKOTO TOKA € MOMOIIBIO 3JIEKTPOTEHEPATOPA.
Hetpanuunonnas snepretuka. 7ennosvie u euopoanekmpocmarnyuu. OCHOBHBIC
MOHSTHUS ATOMHOM SHEpreTuku. PaamoakTuBHOCTH. fnepHbie peakiuu. ATOMHAs
cTaHIus ¥ npuHIun ee padotel. ADC Ha OBICTPBIX HEUTpOHAX. Paguon3oTonHbie
tepmodsiekrpuyeckue reaeparopsl (PUTEI'm), mpuniun ux neiictBus. O6nacTtu
MIPUMEHEHUSI AaTOMHOM SHEPTETUKU. S0epHas sHepeemuKa u nepcnekmueul ee
UCNoIb308aHUs. IHepeonompebiienue u dHepeoIhhekmugHocme.
Ilpooosonscmeennasn npodaema u nymu ee pewienus. I'eorpadus rojioma u ero
npuurHbl. OCHOBHBIC HAIlpaBJeHUs B perieHnu [IpogoBOIBCTBEHHON IPOOIEMBL:

- HCTOJIb30BaHWE XHWMHUYECKUX BEIIECTB (yIO0OpEHUSs, PEryJsiTOpbl pPOCTpa,
(hepOMOHBI, TIECTUIUIBI, PETICIITICHTHI);

- CO3/IaHME HCKYCCTBEHHBIX MPOAYKTOB MHUTAaHHS; - METOJbl CO3JaHUA
BBICOKOITPOU3BOAUTEIBHBIX COPTOB PACTEHUM U TTOPOJI )KUBOTHBIX.

Ocnogbl Ouomexnonozuu

[TonaTre OMOTEXHOJIOTHHU, KaK MPOU3BOJUTEIILHON CHIIBI OOIIECTBA,
MCIIOJIB3YIONICH KUBbIE OPTaHU3MbI U OMOJIOTMYECKUE MPOIECCHl B MPOU3BOJICTBE.
Tpu oTana cTaHOBJICHUS U Pa3BUTHS OUTEXHOJIOTUU: PAaHHIS, HOBAasl M HOBEHIIas.
Tpaouyuonnas 6uomexrHoI02usL; NPOU3B00CME0 NPOOYKMOB NUMAHUA,
nepepabomka omx0008. Monexynapuas ouomexnonozusi. Cmpykmypa u QyHKyus
HyKeunoswix kuciom. Cunmes benxa. Knemounas unocenepus. I'ennas mepanus.
Ipumenenue buomexuonocuu 8 30pagoOXpaHeHUl, CenbCKOM X03AUCmee U OXpane
okpydicaroweti cpeowl. I'ennas nnxenepus. [ ennomonudumpoBanHbie
OpraHu3Mbl U TPaCHCTeHHBIE TPOAYKTHI. KiieTouHnas nnxxeHnepus. Kiionuposanue.
OMOpHOHAJIBHBIE M CTBOJIOBBIE KJIETKH. buojiornuyeckass WHXXKEHEpHs, KaK METO]I
WCIIOJIB30BaHUs MHMKPOOPTaHW3MOB B KadyeCTBE OHMOPEAKTOPOB ISl MOJYy4YCHUS
MPOMBIIIJIEHHOW — mpoaykKuuu.  OCHOBHBIE  HANpaBJICHHUS  MCMOJIb30BaHUA
(dbepMeHTaTUBHBIX TpolieccoB. MimmoOunu3oBanubie hepMeHThl. Mupogoti pwinok
ouomexnonozuu. Ilepcnexmugvl pazeumus poCcCuticko2o cecmenma.



Hanomexnonozuu u ux npuosicenue

Hanouacmuywvl 6 scueoul u Hedcugol npupooe: pasmepvl, munvl CMpPYKmMypbl,
@yHrkyuonanvrasn 3navumocms. OcobeHHoCmuU PUUYECKUX U XUMUYECKUX CBOUCE
nanouacmuy. Camoopeanuzayusi. MemoOwvr noayuenus nanoyacmuy. MemooOvl
usyuenus Hanomamepuanog. Kouncmpyupoeanue wnanomamepuanos. Hoevle
MEXHON02UU, CMPOAWUECS HA UCNOAb306AHUU HAHOYACMUY U MAmMepuaos,
noayuaemvlx u3 Hux. IIoHSTHE O HAHOTEXHOJIOTMH, KaK YIPaBJISIEMOM CHHTE3€
MOJIEKYJISIDHBIX CTPYKTYp. JlBa moaxoda B HAHOTEXHOJIOTMU: «CBEpPXY BHU3» U
«CHM3Y BBepx». MonekynsapHbli cuHTe3 U camocOopka. Hanockomuueckoe
BbIpAIllUBAaHUE KPUCTAUVIOB M  TOJUMEPHU3HIMS. YTIEpPOJHbIE HAHOTPYOKH.
Cunepretuka. Bausnue HAHOMEXHONO2UU HA PA36UmMUe MexHuKu. IKOI02UYeCcKUll
acnekm HAHOMeXHOA02ULL.

Qu3uka u 6vrm. HarpeBaTenbHbIE U OCBETHTENbHBIE NPUOOPHL. PazHoBUAHOCTH
JaMIl: HaKaJIMBaHMs, TaJIOT€HHBIE, TIOMUHECLICHTHBIE, CBETOAHOHBIE.
MuxkpoBosiHoBas nieus (CBY-neub) u npuHIun ee paboThI.
KunkokpucTammyeckue SKpaHbl W JUCIUIEH, UX YCTPOMCTBO. OJIEKTPOHHBIN
tepmomeTp. JlomamHue poOoThl. PamuonepenaTuviku W paJiuONpPHEMHUKU.
[IpyHIMOMATBHOE YCTPOMCTBO TeNeBU30pa M TeneBuacHusA. CIyTHHKOBas H
COTOBAsI CBSI3b.

Xumua u O6vim. Mowimme U 4UCTAIIUE CpencTBa. [IOBEpXHOCTHO - AKTHBHBIE
BeuiectBa (IIAB). OtOenuBaTtenu: XxumMudeckue u ontuyeckue. MHCeKTHULMIBI -
cpeacTBa Uil OOpbObI € HAaCEKOMBIMH. XHUMHYECKHE CpEICTBA TUTHUEHBI U
KocMeTHKU. [IuieBbie 100aBKHM, UX MapKUPOBKA.

Cunepzemuka.

[TonsiTue O CHHEpreTMKE W CaMOOpraHM3allMM OTKPBITBIX cucteM. OO6mume
IPUHLUIBI CUHEpreTuku. Touka Oudypkanuu u aTTpakt. Poib cuHepreTHku s
U3y4YeHUs]  NPUPOJHBIX U  COLMAIBHBIX  sBIeHHH.  CTpyKTypHpOBaHUE
MaTepUaIbHOIO MUPA U €r0 U3YUYEHHUE CEeIMAIbHBIMU pa3fenamMu (PU3HNKH.

@DopMbI IBUKEHHSI MATEPUH.

Ecmecmeo3nanue u uckyccmego. 30510TO€ CEUEHUE U €r0 MCHOJIb30BAHHE B
MPOU3BEICHUSAX APXUTEKTYpPhI, )KMBOMKUCH, CKYJIbNTYphl. [locnenoBareabHOCTD
dubdboHayuH, ee MpUMEHEHNE B UCKycCTBE. PacnpocTpaHeHHOCTh MpaBuiia 30J10TOTO
ceyeHus: U mnocnenoBarenbHocTh duOoHauun B KMBOM mpupone. buoHuka u
apxXuTeKkTypa. B3anMONPOHHKHOBEHUE €CTECTBO3HAHUS U UCKYCCTBA.
Jlemoncmpayuu.

Tabnuibl, BuaeodparmenTsl u Gororpadun mo teme.

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

Jlabopamophuie onvimul. 1. VI3mepeHne napameTpoB KUCTH PYKH

Ilpakmuueckas paboma Ne 9. VIzyueHnue saBIeHUS JIEKTPOMArHUTHON UHAYKIUU.
Ilpakxmuuecxkass paboma Ne [(0. V3yueHuwe 30J0TOTO CEUYEHHUS] Ha Pa3IMUHBIX
00BEKTaX.

Tema 6. Bkiiax coBpemenHbIX yueHbIX B GopmupoBanne EHKM (4 yaca)



N3yuyenne Ouorpaduu COBpPEMEHHBIX poOCCHMCKMX YyueHbIX. OlleHKa BKjIazaa
COBPEMEHHBIX pocCcUiCKHX YueHblX B ¢opmupoBanue EHKM. Ilocnennue
OTKPBITHUS B 00JIACTH €CTECTBEHHBIX HAYK.

TemaTH4ueckoe IVIAHUPOBAHUE C YKA3aHUEM KOJIHUIECCTBA YaC0B, 0OTBOAUMBIX
Ha 0CBOCHHUC Ka)l(IlOﬁ TEMBI.

10 kaacc.
Ne HaunmeHoBanue paszena u TeM KonuuectBo
/1 YacoB
| BBenenne 4
1 BBenenue B ecTecTBO3HAHUE 1
2 EcTecTBO3HAHHE — €IMHCTBO HAYK O MPHPOJIE 1
3 -4 | Kondepennus no teme: «EcTecTBO3HAHNE — CTUHCTBO HAYK O PUPOJICH 2

1 EcrecTBO3HaHHE U MeTO/bI IO3HAHUA MUPA 16

5 Hcropus nzyuenus npuposl. IIporpecc B eCTECTBEHHBIX HayKaxX U €r0 BKIAJ B 1
pa3BUTHE UUBUIN3AUU

6 OMnupHYecKuil ypoBEeHb HAYYHOTO TTO3HAHUS 1

7 IpakTryeckas padora Nel «OMmuprudeckoe Mo3HaHUE B N3yUCHUN 1
€CTECTBO3HAHMS»

8 Ipakmuueckaa paboma Ne2. TlocTpoeHHE TIPOCTPAaHCTBEHHBIX Mojenen | 1
HEOPTraHMYECKHX W OPTaHWYECKUX COCAWHEHHWH B COMOCTAaBICHHH C WX
CBOMCTBaMH.

9 Teopernueckuii ypoBeHb HAyYHOTO MTO3HAHHMS 1

10 CemuHap no Teme "TeopeTHueckuid ypoBeHb HAYYHOI'O NO3HAHUs" 1

11 SI3bIK ecTrecTBO3HAHMS. bruosnorus . 1

12 SI3BIK ecTecTBO3HAHMS. XUMHUSL. 1

13 S13bIK ecrecTBO3HAHMS. PU3MKA. 1

14 EcrecTBeHHO-HAayUHBIE MTOHSTHS, 3aKOHbBI X TEOPHH. 1

15 EctecTBeHHO-HayUYHasi KAPTHHA MHpa. 1

16 Mupsl, B KOTOPBIX MbI )KUBEM 1

17 [MpakTryeckas pabora Ne3 «HabsoieHue 3a ropsiueii cBeueiin» 1

18 [Tpaktuueckast pabota N4 «HabmroeHue 3a i13MEHEHHEM COCTOSIHUS JIbJ1ay 1

19 O6o061u1eHne 3HaHNH 10 TeMe «EcTecTBO3HAHME M METOABI TO3HAHUS MUPay 1

20 KonTponbaas paborta Nel mo Teme: «EcTecTBO3HaHUE M METOABI MO3HaHUA Mupay | 1

111 Meramup OcBoeHHMe KOCMOCA M €r0 pojb B ;KH3HH YeJIoBedyecTBa 9

21 OcBoeHMEe KOCMOCa | €r0 POJib B JKU3HU YEJIOBEYECTBA 1

22 Bxnag oTeuecTBeHHON HaYKH B pa3BUTHE KOCMOJIOTUH 1

23 AcTpoHOMMUSI KaK HAy4YHBIH (yHAaMEHT OCBOSHHS KOCMHYECKOT'0 IPOCTPAHCTBA. 1

24 - | BceneHHasi: TeopHsi BOSHUKHOBEHHUS, CTPYKTYpa, COCTaB, SBOJIIOLHSL. 2

25

26 | PakeToHOCHTENH, HCKYCCTBEHHBIC CITyTHUKH, OPOUTAIbHBIE CTAHIIUH, 1
TUTAHETOXOMBI.

27 Vcnonp30BaHue CITyTHUKOBBIX CHCTEM B chepe HHPOPMAMOHHBIX TEXHOJIOTHI. 1

28 | CoBpeMeHHbIE HayYHO-HUCCIIEIOBATEIbCKUE IPOTPAMMBI 110 U3yUYCHHUIO KOCMOca U | 2
MX 3HAYCHHE.

29 IIpoOembl, CBsI3aHHBIE C OCBOCHHEM KOCMOCA, M MTYTH UX PEIICHHUSI. 1
Mex1tyHapOoJHOE COTPYAHHYECTBO

v Oo60s10ukn 3emau: aurocdepa, ruapocdepa, atmochepa 12

30 — | Crpoenwue 3emin. JIutochepa. 2

31

32 [Tpakrrueckas padora Neb «M3ydeHne KOJUIEKIIMH TOPHBIX IIOPOI» 1




33 T'uapocdepa. OxeaHsl 1 MOPSL. 1
34 BoJibl okeaHOB 1 MOpEiA. 1
35 Bogpl cymiu. 1
36 Atmocepa. Iloroaa. 1
37 AtmochepHoe naBneHue. Betep. 1
38 BnaxxHocTs Bo3nyxa. 1
39 [Ipakriueckas padora Ne6 «/3yyeHue napaMeTpoB COCTOSIHUS BO3AyXa B 1
KabuHeTe»
40 0060061menne Matepuana «Meramup. O60s104uKH 3eMIIN» 1
41 KonrponbHast padora Ne2 «Meramup. O6osouku 3emnu: aurocdepa, 1
runpocdepa, atmochepa»
\Y Maxkpomup. Hayka 06 okpy:katomeii cpeae. buocgepa. 23
42 JKu3Hb, CBOKCTBA JKMBOTO M KX OTHOCHTEIIBHOCTb. 1
43 [IpoucxosxaeHue )XU3Hu Ha 3eMiie. 1
44 XUMHYECKHI COCTAB KIETKH. 1
45 IIpakTrdeckas padora Ne 7 «Pacro3HaBaHHE OPraHMYECKUX COSAMHESHU» 1
46 YpoBHH OpraHU3aIliH KU3HH. 1
47 TIpokapHOTHI U 3YKapHUOTHI 1
48 IIpaxTryeckas pabora Ne 8 «3ydeHne cTpoeHHS PacTUTEIHHOM U )KUBOTHOM 1
KIICTKH
49 IIpaxTrdeckas pabora Ne9 «l3yueHre MIUKPOCKOITUIECKOTO CTPOCHHUS )KUBOTHEIX | 1
TKaHe»
50 Kiterounas Teopus. [Ipocreiimue. Bupychl. 1
51 Ipaktrdeckas padora Ne 10. MzyueHne nmoBeeHHs MPOCTEHIINX MPOCTEHIIINX 1
10JT MUKPOCKOIIOM B 3aBHCHMOCTHU OT XHMHYECKOT'O COCTaBa BOJHOU CPEaBL.
52 TToHsTHE OMOTOTHYECKON IBOIIIOINH. 1
53- | DBomonnOHHAsS TEOPHSI. 2
54
55 CoBpeMeHHbIC METO/IbI TOICPIKAHUS YCTOUIMBOCTH OHMOTEOIIEHO30B U 1
HCKYCCTBEHHBIX 9KOCHUCTEM
56 [TumieBkie 1enu. JKoJ0rus. JKosorudeckue GakTopsl. 1
57 ITpaxktudeckas paborta Ne 11. «M3ydeHue B3auMOCBsI3€il B HCKYyCCTBEHHOI 1
IKOCHCTEME — aKBAPHYME M COCTABJICHUE LIETICH MTUTAHU».
58 buocdepa. Hoocdepa. Texnochepa. 1
59 CemuHap Ha TeMy: «DKOJOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH) 1
60 ITpoOsieMbI OTXOIOB U 3arPSI3HCHHS OKPYIKAIOIICH CPEJIbI 1
61 [MTpakTuyeckas pabora Ne 12. Mzy4yenue ObITOBBIX 0TX0J0B. Pa3paborka mpoekra | 1
pazzensHoro cbopa Mycopa.
62 B3auMOCBs3b COCTOSHHS OKPYIKAIOIIEH Cpelibl U 30POBbS YeJIOBeKa 1
63 O06006menne Marepranra no Teme «MakpoMup» 1
64 KontponsHas pabora Ne3 «IIpoucxokaeHue )XU3HH Ha 3emiie. Y pOBHH 1
opraHu3aiuy xu3HU. OCHOBBI YKOJIOTHH. DBOJIIOLIMOHHAS TCOPHSD»
Vi AbouoTnueckne pakTOpsI H NPHCIOCODTEHHOCTh K HUM KHBBIX OPraHu3MoB. | 28
65- | OcobenHocTn kimmara Poccun. 30Ha apKTHYECKUX ITyCTHIHB, TYHJIP U 2
66 JIECOTYHJIP.
67 [pakrrueckas padora Nel3 «3yueHne nmpucnocoOIeHHOCTH OPraHU3MOB K 1
cpene oOuTaHMsI»
68 DJIeKTpOMAarHUTHAsI MPUPOJIA CBETa 1
69 Onruueckre CBOicTBa CBETa 1
70 ITpaktuueckas pabora Nel4 «V3yueHne BOJIHOBBIX CBOWCTB CBETa» 1
71 CBeT 1 MpHUCIOocOOICHHOCTh K HEMY KUBBIX OPTaHU3MOB. 1
72 [IpaxTryeckas padora Nel5 «M3yuenne n3o0pa’keHns, 1aBaeMOr0 JIHH30M» 1
73 BHyTpeHHsIs1 9HEprus MaKpOCKONIUYECKOM CUCTEMBL. 1
74 TemnoBoe paBHoBecue. Temmneparypa. 1
75- | Temmeparypa 1 IpHUCIOCOOIEHHOCTh K HEH JKUBBIX OPraHU3MOB 2

76




77 CrpoeHre MOJICKYIIbl ¥ (PU3UICCKHE CBOWCTBA BOBI 1
78 [Ipakrrueckas padora Nel6 «/3mepenne ynesbHOM TEMI0EMKOCTH BOABDY 1
79- DNEeKTPOTUTHICCKAS THCCOIHAITH 2
80
81 PactBopumMocTh. PH Kak moka3zaTens cpeqibl pacTBopa 1
82 XUMHUUYECKHE CBOMCTBA BOJIBI 1
83 IIpaxTrdeckas padora Ne 17 «3yueHne xecTKOM BOJIBI M YCTpaHEHHE €€ 1

JKECTKOCTH»
84 IIpaxTrdeckas padora Nel8 «VccnemoBanue cpeapl pacTBOpa COJCH U coKa 1

pacTeHu»
85 Bona — abnotndeckuii GakTop B )KU3HHM PaCTCHHM 1
86 Kondepennus no Teme «Boma — abnoTiaeckuii hakTop B )KU3HU KUBBIX 1

OpPTraHU3MOBY»
87 Coun kak abuoTHUecKuil hakTop 1
88 [TouBa KaK a0MOTHYECKHI (haKTop 1
89 [TpakTryeckast pabora Nel9 «M3yyeHue cocTaBa MOUBbI» 1
90 buornueckue gakropbl 1
91 O06001enue o TemMe «Adnoruueckue GpakTopbl U MPUCIOCOOICHHOCTh K HUM 1

JKMBBIX OPraHH3MOBY
92 Kontponbnas pabora Ne4 «AbuoTndeckue HakTopsl ¥ MPUCIIOCOOIEHHOCTD K 1

HHM JKUBBIX OPTaHU3MOBY
VIl | IIpocTpaHCTBO U BpeMs 6
93 [ToHsITHS TPOCTPAHCTBA M BPEMEHH 1
94- | buopurmsl 2
95
96 Crioco0bI nepeaun nHGOPMAIIMH B )KUBOI IPUPO/IC 1
97- | Uudopmanus U 4eIOBeK. 2
98
VIl | TloaroroBka u 3a1MTa UCCJIE0BATEIbCKHUX POEKTOB 7
99- | BolnosiHEHUE IKCIIEPUMEHTAIIBHOM YaCTH HCCIIEI0BATEILCKOIO IIPOSKTA 5
103
104- | 3ammra BcciIeoBaTeNbCKAX MPOSKTOB (AMCTAHIIMOHHBIA YPOK — 3aIIUTa 2
105 | mpoekToB)

11 kaacc.
Ne /it HanmenoBanue paznena u tem Konunuectso
JacoB
[ [ToBTOpenue kypca 10 kiacca 7
1 MHoroo0pasue eCTeCTBEHHOTO MUPa: METaMHUp, MAKPOMHUP, MUKPOMHP 1
2-3 buocdepa. YpoBHM OpraHu3alMy )KU3HA Ha 3eMJie 2
4 OCHOBHBIE TIOJIOXKEHHUS] CHHTETUYECKOI TEOPHH HBOJIIOIIH 1
5-6 OneMeHTHl TePMOJMHAMHUKHN U TEOPHH OTHOCUTEIBHOCTH 2
7 KonTtponsHaas pabora Nel «IToBTOpeHNE OCHOBHBIX 3aKOHOB, TOHATHH 1 Teopuii Kypca 10 1
KJacca
I Muxkpomup. Atom. Bemecrea 34
8-10 OCHOBHBIE CBEJICHHS O CTPOCHHHU aTOMa 3
11 [IpaxTtryeckas padora Nel «/3ydenne gortorpaduii TpeKOB 3apsKEHHBIX JaCTHIDY 1
12-13 Otkpeitue JI.M.MenaeneessiM [leprnoaudeckoro 3aKoHa 2
14-16 3nagenue [leproandeckoro 3akona u [leproandecKoit CHCTEeMBl XUMHYECKHIX 3JIEMEHTOB 3
J .M. Menpgeneesa qisa popmupoBaans EHKM

17 biiaropoHbie rassl 1
18 MonHas xumuyeckas CBsizb 1
19-20 KoBaneHnTHas XuMudeckas CBs3b 2
21-22 Mertasutsl 1 criaBsl. MeTajundeckas XMMHUYecKas CBsI3b 2
23 MosieKyJIsIpHO — KHHETHYEeCKasl TEOpHsI 1
24 ArperaTHple COCTOSTHHSI BEIIECTBA 1




25-26 IIpupoanslii ra3 2
27 [pakrryeckas padora Ne2 «IlonyueHue, cobupanue ¥ paco3HaBaHUE T'a30B» 1
28 Kunkue Bemecrsa. Hedtp 1
29-30 TBepnoe cocrosinue BeniecTa. XKuakue KpucTauibl 2
31 Knaccudukanus HeopraHM4eCKUX BEIIECTB M €€ OTHOCHTEILHOCTD 1
32-33 Knaccudukanus opraHn4ecKux coeTMHEHHH 2
34-35 [onumepsr 2
36-37 CmMecH, UX COCTaB ¥ CIIOCOOBI pa3/ieNieHust 2
38-39 JlucnepcHble cUCTEMBI 2
40 [oBTopenue u 06o0meHue no teme «CTpoeHHe aToMa M BEIeCTBay 1
41 KonrposbHast padora Ne2 «CTpoeHre aToMa U BEeIecTBay 1
11 XuMHYeCKHE peaKIuu 13
42-43 XUMHUUCCKUE PEaKIMK U UX KJIacCH(puKanuu 2
44-45 CKOpOCTh XMMUYECKOI peakuuu 2
46 OO0paTUMOCTh XUMUYCCKUX PEAKIIHI 1
47 [pakrryeckas padora Ne3 «M3ydeHne XUMHYECKUX PEAKIHI 1
48-49 OxHcauTeNbHO — BoccTaHOBHUTENbHBIE peakiu (OBP). Dnektposnus 2
50-51 XuMHUECKHE HCTOYHUKH TOKa 2
52 ITpaktuueckas pabota Ned «COopka rajbBaHUYECKOTO 3JIEMEHTA U MCIIBITAHKE ero neicTBus» | 1
53 [ToBTOpeHue 1 00001IeHHE 110 TeMe «XUMHUYECKHE PEaKLIUI» 1
54 Konrtpospnas padota Ne3 «XuMUYECKUE PCAKITHI 1
1\ 3nopoBbe 22
55-56 CucreMaTHueckoe MOJ0XKEHHUE YeJIOBEKa B MUPE KHUBOTHBIX 2
57-58 I"'eHeTHKa YeI0BEKa U METOJIbI €€ U3YUEHUs 2
59 -60 Dusnka yemoBexa 2
61-62 XuMUs yesloBeKka 2
63 Buramunbt 1
64 I"opMoHbI 1
65 JlekapcTBa 1
66 310poBbIii 00pa3 )KU3HH 1
67 ®dusznka Ha ciyx0e 30pOBbs YeIOBEKa 1
68 CoBpeMEHHBIC MEAUIIMHCKHE TEXHOJIOTHH 1
69 WudekipionHsie 3a001eBaHus U UX NPOQUIAKTHKA 1
70 Hayka o npaBuJIbHOM ITUTaHUU 1
71 [MpakTuueckast pabota Ne 5 «HccnenoBaHue MpoONoOpIUOHAIBHOCTH COOCTBEHHOTO palioHa 1
MUTaHMs, IPOBEPKA COOTBETCTBUSI MACChI TeJla BO3PACTHON HOpME».

72 ITpakTuaeckas paborta Ne 6 « MHTepnpeTarus pe3yabTaToB 00IIeTo aHATH3a KPOBH U MOYH.

73 ITpaktuueckas pabota Ne 7 «OrieHKa HHANBUAYAIBHOTO YPOBHS 37I0POBBS». 1
74 Ipaktryeckas pabora Ne 8 «OmeHka OHOIOTHYECKOTO BO3PAcTay 1
75 [ToBTOpeHue u 0600mEeHNe Mo TeMe «UeI0BeK U ero 3I0POBhE» 1
76 KontponpHas pabora Ned «UenoBek U ero 310pOBbE» 1
\Y CoBpeMeHHO€ eCTeCTBO3HAHME HA CIYKOe UeT0BeKa 22
77-78 DneMeHTapHBI JIM 3JIECMEHTapHBIC YaCTHIIBI 2
79 Bosbiio#t anpoHHbIil KoJutaiaep 1
80 -81 OHepreTHKa 1 YHeprocoepexeHne 2
82 [pakrrueckas padora Ne9 «M3ydyeHue siBiIeHHs 3JIEKTPOMAarHUTHON WHIIYKIUI 1
83-84 [IpooBosIbCTBEHHAS TPOOIIEMa M IIYTH €T0 PEIICHHs 2
85-86 OCHOBBI OMOTEXHOJIOTHU 2
87-88 HaHnoTexHOIOrUM U UX IPUMEHEHHE 2
89-90 Yuennueckasi KoH(epeHIMs: «[ OpH30HTHI MPUMEHEHHS] HAHOTEXHOJIOTHH» 2
91-92 ®duznka u ObIT 2
93-94 Xumust ¥ ObIT 2
95 CuHepreTuka 1
96-97 EctecTBO3HaHUE U UCKYCCTBO 2
98 [pakrryeckas padora Nel0 «M3y4yeHune 30J10TOr0 cedeHHst Ha Pa3IMYHbIX 00BEKTAX» 1
VI Bxian coBpemMeHHBIX yueHbIX B popmuposanue EHKM 4




99-100

Bxian poccuiickux yueHsix B popmupoanne EHKM

101-102

COBpeMeHHLIe OTKPLITHUA pOCCHﬁCKHX YYCHBIX




