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IIOACHUTEJ/IbBHASA 3AIITMCKA

[Tporpamma 10 eCcTeCTBO3HaHMIO Ha YPOBHe 00IIiero cpefiHero obpa3oBaHHs COCTaBIeHa
Ha OCHOBe TI0/I0)KeHUW U TpeboBaHMM K pe3y/bTaTaM OCBOeHHs Ha 0a30BOM ypOBHe OCHOBHOM
obpa3oBaTenibHON Tporpammsbl, TipeActaBieHHBIXx B ®I'OC 00O, a Takke C YYETOM
denepanbHON paboueil mporpamMmbl BocruTaHuss U KoHIeNnuu TmpernojjaBaHusi yueOHOTO
npegMeta «EcTtecTBO3HaHVe».

CopepxaHve TporpaMMbl [0 eCTeCTBO3HAaHHIO HarpaBleHO Ha (OpPMHpPOBaHUE
€CTeCTBeHHOHAYUHOW I'PaMOTHOCTH OOyUarOL[MXCs M OPraHU3aLMI0 W3yueHHsl eCTeCTBO3HAHUS
Ha JIesTeJIbHOCTHOM OCHOBe. B mporpamMme mo ecTeCTBO3HAaHUIO YUWTBIBAKOTCS BO3MO>KHOCTU
yuebHOro mpeaMeTa B peanmu3anuu TpedboBanuii PI'OC OOO K MmIaHUPYeMbIM JTMUHOCTHBIM U
MeTaripe[MeTHbIM pe3y/ibTaTaM OOyYeHHusi, a TakKe MeXIpeJMeTHble CBSI3U eCTeCTBeHHO-
Hay4YHBIX yueOHBIX IIPeJIMETOB Ha YPOBHE OCHOBHOTO 0011jero 06pa3oBaHusl.

[TporpaMmMa opueHTHpOBaHa Ha u3ydeHue B 10-11 kmaccax Ha 6a3oBoM ypoBHe YMK
I'abpuensu O.C. EcrectBo3Hanume. 10-11 knaccer:/ O.C.I'abpuensiH, C.A.CnagkoB. — 2-e U3,
crepeotur. — M.: [Ipoda, 2017.

YueOHbiii ipeaiMer «EcTecTBO3HaHME» paccunTaH Ha 204 yueOHBIX yaca (M3 pacyera Io
3 yaca B HeJlento B 10 u B 11 Knacce).



COJEPXAHME OBYUYEHUSA:
10 KJIACC
1 pa3pesn: BBejeHue

BBegieHve B ectecTBo3HaHue. [Ipupoja-cpesja o6UTaHUSI U UCTOYHMK JKU3HU UesioBeKa.
B3aumooTHOLIeHNs YesioBeKa M MPUPOJBL, UX AuanekTuka. [Ipyposa — MCTOYHUK TBOPYECKOrO
B/IOXHOBEHMUS JlesiTesield NCKyCCTBa.

EcrecTBO3HaHMe — eJUHCTBO HayK O mpupoze. MaTepust U (OpMbl ee CyILleCTBOBaHUS.
[Jwvanexktrika ectecTBo3HaHUs. OCHOBHBIe 3Tarbl ero pa3BuTus. [IoHATHe O eCTeCTBO3HAHUY, KaK
CUCTeMe HayuYHbIX 3HaHUM O NIPUpOJe.

LlemoHcmpayuu.

BupeodparmeHTs! (1107151 Ce/TbCKOXO3SIMCTBEHHBIX YTO/WM, Kapbepbl [ A00bIUM YISl U PYABI,
MeTa/ulypruueckue KoMOWHaThl, Tra3o- W HedrernpoBogbl, ¢uotumvu, ['DC, TIL u A3C,
NOC/IeZICTBUS  3eMJIETPSICEHUA W 1[yHaM{, MCUYe3HyBILIMe BH/Jbl pacTeHWd W >KUBOTHBIX);
PerpoAyKLUWU KapTUH BeMUKUX XYZOXXHUKOB C Tei3aXaMd W JAPYTUMH 00beKTaMu TIPUPObI
(IIumikuHa, JleBuTaHa, AiiBa30BCcKOro, FOoHa u Zip.); My3biKa/ibHble ()parMeHTbl, TTOCBSIIIIEHHbIE
sBieHusIM nipupo/el (YarikoBckuii, Cen-CaHc, beTxoBeH u fip.).

[TopTpeTbl yueHbIX-eCTeCTBOUCIIbITaTeNeH, BHUJeo(dparMeHTbl MO WUCTOPUM BO3HUKHOBEHUS] U
pa3BuTHsl GU3MKH, XUMHUU U OHOJIOTUU

2 Pa3pen: ectecTBO3HaHMe U MeTO/bI II03HAHUA MHPaA

B3aumocBs3b MeX/ly HayKOM U TeXHOJIOTUSIMU

VcTopust usyuenust npupogel. [Iporpecc B eCTeCTBeHHbIX HayKax U ero BKJIaJ, B pa3BUTHe
LUBWIK3aLUU. MeToAbl HayYHOTO TO3HaHWS U WX COCTaB/sitollve: HabsrofieHue, W3MepeHue,
5KCIIEPUMEHT, MOJe/NMpOBaHue, TUIIOTe3a, BBbIBOJ, IOCTpOeHWe Teopuu. POopMbl INO3HAHUS:
HayyHOe M HeHayuHoe. /IBa YpOBHSI HayuHOrO [103HaHUS: SMIIMPUYECKUN (UyBCTBEHHBIH,
OMBITHBIM) W TeOpeTWYeCKUM (palOHaNbHBIM). MozenvpoBaHre Ha TeOpPeTUYeCKOM YpPOBHE
MO3HaHUSI W TUIBl MoJened (WeasbHasi, aHajOrus, maTreMarhyeckasl). Pojib MbIC/IEHHOTO
5KCIIepYMeHTa U MaTeMaTU4eCKOro MOJIe/IMPOBaHUs B CTAaHOBJIEHWY M Pa3BUTHUH eCTeCTBEHHBIX
HayK. DyHOaMeHMAanbHble NOHAMUSL eCMEeCME03HAHUS.

AspIk ectecTBO3HaHuUA. buonoeusi. buosornyeckas cucreMatvka U ee BaKHeMIINe
TakCOHbl. BUHOMMHaNbHas HOMeHK/IaTypa. [TonsTue Buzpa. CrcreMaTvka >XUBOTHBIX. IToHsATHE
nopozbl. Crucrematuka pacteHud. IToHartne copra. bruosnornueckass HOMeHK/aTypa — OCHOBA
rnpodecCMOHa/IbHON  JleATe/TbHOCTU.  Xumusi. TpuBWanbHble Ha3BaHUs. PauyoHanbHas
HOMeHK/1aTypa. MexzayHapoaHas HoMeHknatypa MFOITAK.

XuMuYeckye SjeMeHTbl W TIPOMCXOXJeHrWe UWX HasBaHuk . Kriaccudukanms
HEOpraHWYeCKNX BellecTB (OKCH/IbI, KMCIOThI, OCHOBaHMsI, COJIM) W TIPUHLUIBI 00pa30BaHuUs WX
Ha3BaHuW. Dusuka. EauHULIbl M13MepeHus (pU3nuecKuX BeluurH Ha Pycu. EauHULIBI M13MepeHus
¢u3nuecKMx BeIMYMH B HEKOTOPLIX JPYIMX CTpaHax. Mex/yHapoJHas cucTemMa eJWHUL]
n3MepeHus: gusnyeckux BenuuuH — CU. OcHOBHble W TPOU3BOJHBbIE €QUHULIBI U3MEpPEeHHs
¢usnueckrx BeauuuH CH.

EcrecTBeHHOHayuHble TIOHATHS, 3aKOHbI U Teopuu. EcTecTBeHHOHayuHble TIOHATHUS.
KonkpeTHble ¥ abCTpakTHble eCTeCTBeHHOHAyUHble TIOHSATHS.  3aKOHBI eCTeCTBO3HAHWUS.
EcrecTtBeHHOHayuHble Teopuu. OrmucaTe/ibHble TeOpUM U OOBSICHUTE/IbHbIE — TEODUHU.
[IporHo3upytoias poJib eCTeCTBeHHOHaYYHbIX TEOPUH.

EcrecTBeHHOHayuHass KapTMHa MUpa. Kaptunbel Mwupa: penurvosHas, ObITOBas,
xypoxxectBeHHas. EcrercBeHHoHayuHast kaptvHa Mupa (EHKM). Dsomounys EHKM u ee
3Tarbl: apUCTOTE/IeBCKUM, HbIOTOHOBCKUM, SMHILTEHOBCKAsi peBo/itoLvs. [IpvHIMIBI TO3HAHUS
B €CTeCTBO3HAHWU: COOTBETCTBUS, JOIOJIHUTEIBHOCTH, IPUUMHHOCTH, CUMMETPHH.

Muipbl, B KOTOPBIX MbI )kxuBeM. [IpyrMepsl cucTeMaTU3aLMy U HarJISIZIHOTO Mpe/iCTaB/IeHus]
HAyYHOr'0 3HAHMS: NPOCTPaHCTBEHHO-BPEMEHHble XapaKTePUCTUKU (HaHOMMDP W MUKPOMUD,
MakpoOMHUp, Meramup). ['paHuLIbI MUPOB 1 YCJIOBHOCTb 3TUX T'PaHUL]. PoJib HAyUHbIX JOCTUKEHUN
B CO3/]JaHMM HOBBIX TEXHOJIOTHI. DBOMIOLMS TeXHOMOrui. [Iprbopsl AJisi M3yueHUs MUPOB, WX
5BOJIIOLIMSL OT CBETOBOIO MHUKpPOCKoIa P.I'yka [0 CKaHMpYIOLLero TYHHe/JbHOTO0 MUKPOCKOIIA
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(CTM) u atomHO-cunoBoro Mukpockorna (ACM). Mosneky/isipHOe paclio3HaBaHUe U ero poJjib B
TIPUPO/Ie Y >)KU3HHU YesioBeKa. KomribroTepbl Oy y1ijero.
LemoHcmpayuu.

[TopTpeTh! yueHbIx- ectectBoucnbiTaTesneld (I'.I'anunes, [.Menpeneesa, I.Mengens, H.
bekeroBa, M. ®apaziest), pasnuuHble MaTepuasnbHble (r3nueckre (3/1eKTpopopHas MallvHa —
MoO/le/Ib MOJIHMM, KDHCTa/UIMYeCcKUe pelleTKH DPa3/MUHbIX THUIOB), Ouosioruueckue (MymspKu
I[BETOB, OPTraHOB TeJla ueioBeKa), reorpaduueckue (T100yc, KapTa, TeTyPHiA),

XUMHYecKue (I1apocTepkHeBble U 00beMHbIe MOZe/TM MOJIEKY/T Pa3/InyHbIX BellecTB). Craiiibl
C MoJlenisiIMU CcTpoeHus1 aToma TomcoHa u Pesepdopga.

OTHOCUTEeNBHOCTD TIOHATHUS TYCTOThI. Pa3muuHble ¢r3nyeckre, XMMUYecKre U OUOOrnyeckue
Mogiend. [Toptpetsl Apucrtotens, K.JIunnes, Y. [lapBuHa; BuieopparMeHTbl C TaKCOHAMU B
60TaHMKe ¥ 3007I0TUM U TPUMephbl CUCTeMaTUKU OT/leNbHbIX PaCTeHWW W >KUBOTHBIX. Tabsuiia,
cnaiin umu Bugieodparment «Homenknatypa MFOITAK»; Tab/uIbl Wid C/lalibl C aHUMAL[USIMU
rno oOluM TIpUHLMIaM o00pa3oBaHMsl Ha3BaHWM Ba)KHEMIIIMX KJIAaCCOB HeOpPraHWYeCKUx
coeZIMHEHUN — OKCU/I0B, KMCJIOT, OCHOBaHUsl, COJIeH, - U UX KaacCU(UKaLIN.

[Moptpetbl OMa, Kynona, HetoToHa, DiHINTeliHA U /pP.; TaOJULBI OCHOBHBIX U TIPOU3BOHBIX
efvuul, CH; puHamuueckue BuJeo(parMeHThbl, WIIIOCTPUPYHOLMEe Ba)KHeWIIMe TIOHATHS
(Y3MKU TIPUMEHWTENBHO K TeMe YPOKa; claif, Wiu BueodparmeHT «CTapopyCCKUe eIWHHLIbI
u3MepeHHs1  HEeKOTOphIX  (U3WYeCKWX  BeMWunH».  Tabmuipl W BHeo(dparMeHTsI,
WJUTIOCTPUPYIOLIUE Ba)kKHeWIIMe TMOHSATHS, 3aKOHbl U TEOPUU eCTeCTBeHHOHAYYHbIX AWCLIMIIIVH
T10 KypCy OCHOBHOM IIKOJIbI. BrieoparMeHTh! U c/1aiifibl 10 3BO/TIOLIMKA MUKPOCKOIIOB.
JlabopamopHble pabombl U ONbIMbl.

1. TlocTpoeHre paBHOCTOPOHHUX TPEYI'OJIbHUKOB M3 CIIMYEK Ha IJIOCKOCTH U B IIPOCTPAHCTBe.

2. UnmocTtpanust pUHLMIIA COOTBETCTBUS.

3. MogenmpoBaHue NpyHIMIIA PabOThl CKAHUPYOILET0 MUKPOCKOTIA.

4. [lokasaTenbCTBO Oe/TKOBOM MPUPO/IbI (PepMeHTOB.

IIpakmuueckasi paboma Nel. DMIuprUecKoe TI03HaHKE B U3yUeHHUH eCTeCTBO3HAHMS.
IMpakmuueckass paboma Ne2. TlocTpoeHHe TMPOCTPAHCTBEHHBIX Mo/iesieli HeopraHUueckKux U
OpraHWYeCcKUX COeIMHeHN! B COMOCTAaB/IeHNH C UX CBOMCTBAMU.

ITpakmuueckas paboma Ne3. HabntoieHue 3a ropsiiiieii cBeuoi

IIpakmuueckasi paboma Ne4. HabmojeHue 3a W3MeHEHHWEM TeMIlepaTypbl J/bJa U €ro
COCTOSIHWEeM IIpY HarpeBaHUU

3 Pa3pen: Meramup. OcBoeHHe KOCMOCA U ero po/ib B )XH3HHU Ue/I0BeuecTBa:

XPOHOJIOTYSI aCTPOHOMMUECKHX TPe/iCTaB/IeHUH U OTKPBITUM: IeoLieHTpUYecKasl CucremMa
MHpa; aHTPOIIOL[eHTPUYecKasi CUCTeMa MUpa; Te/IMOLjeHTpUUeckasi CucTeMa MUpa. ACTPOHOMBI
16-19 B.B. M uX BK/JIaJ B pasBUTHe IIpeJCTaBleHUd O BceneHHou. BceneHwHas: meopus
B03HUKHOBEHUSl, CMpyKmypa, cocmas, 38oMmoyusi. ACMpOHOMUSL KAK HAyuHblll ¢yHOameHm
0CB80€HUSl KOCMU4Yecko2o npocmpaHcmed. Kocmonorus. Bkias oTeyeCTBEHHOM HaykKu B
MHPOBYI0 KOCMOJIOTHIO. PakemoHocumenu, UCKycCmeeHHble CnymHUKU, opoumanbHble CmaHyuu,
niaHemoxoobl. OpbutanbHasi actpoHomudeckass obcepBatopusi (OAO). Hcnoab3osaHue
CNYMHUKOBbIX cucmem 8 c¢gepe UHPOPMAYUOHHbIX mexHono2ull. CoepeMeHHble Hay4HO-
uccaedogamenbCKue NPo2pAMMbL NO U3yHeHUI0 KOCMOCA U UX 3HaueHue. [Ipobaembl, c8s13aHHbIe C
0C80€HUeM KOCMOoCd, U nymu ux pewleHusl. MexcoyHapoOoHoe compyOHUYecmeo.

4 Pa3pen: O6o0uku 3emiu: murocdepa, ruapocdepa, armocdepa:
Crtpoenue 3emu. JIutocepa. BHyTpeHHee cTpoeHUe 3eM/id U ee XUMHUUYECKUN COCTaB.

CrpoeHue u coctaB JuToCepbl. MuHepanbl U TOpHbIe NMOPOAblL. Pyzbl. JInTochepHble MIUTHI.
3emsnetpsicenusi. lllkana Puxtepa. IHTeHCUBHOCTD 3eMyeTpsiceHui. LlyHamu.



I'vppocdepa. Oxeanbl u Mopsi.  CocraB ruzpocdepbl. MupoBoil okeaH. Mopsi.
Hetunuuneie mopsi: CapraccoBo, Kacnmiickoe u Apanbckoe. Tema MoOpsi B NPOM3Be/IeHUSIX
MHPOBOM Xy/I0KeCTBEHHOM KYJIbTYPBI.

Bopabl okeaHOoB M Moped. XUMHUYECKUM COCTaB MOPCKOM UM OKeaHW4eCKOW BOJBbI.
ITpomunne. Jlep B okeaHe. I'peHnanausa. AHtapktyzga.  [IBwkeHue Boj MupoBoro okeasa.
[TpunuBbl U 0T/IMBLL. MOpCKUe TeueHUs. TUIbI KIMMaTa.

Boapl cymm. Bogel cymm u ux knaccudukauus. Pogauku. ['elizepsl. MuHepanbHble
BOZIbI U UX K/aCCU(UKaLMSL. [Tpobnema nipecHo Boabl. O3epo Baiikan. KapcToBble siBneHust
¥ o0pa3oBaHWe CTaJlaKTUTOB M CTAlarMUTOB. AHOMasbHbIE CBOMCTBA BO/bI U UX 3HaUeHHE B
TIpUpo/e.

Atmocoepa. [Toroga. AtMocdepa u ee coctaB. BepTukanbHOe cTpoeHHe aTMOCQepHI:
Tponocdepa, crparocepa, Mesochepa, Tepmochepa, s3k30chepa. CocraB Bo3gyxa. O30HOBBIE
IOblpbl U TIapHUKOBBIM 3¢¢ekt. Iloroga u kmumar. ATMocdepHoe faBneHue. Berep.
AtmoctepHoe paBneHve. KeccoHHass W BbicOTHasi Oosie3Hd. LIMKIOHBI ¥ aHTULUK/IOHBI.
AT™mocdepHsie GppoHTHI. BeTpa 1 MX BU/IBI: IIKBaJI, CMepY, aHTUIIACCaT, Tlaccat, 6pus, ¢peH, bopa,
CUPOKKO, MYCCOHBI, Tall(DyHBbI, yparaHbl, CMEPYH, TOPHAZO.

[ITkana bogoprTa.
BnaxsHocte Bo3zgyxa. Buaxksocts Bo3gyxa. IIcuxpomerp u I'mrpomerp. Touka pocsl.
Obmnaka, ux ¢opmsl u pa3mepsl. Tyman. Ocagku 1 ux Tumbl. Pagyra.
Llemoncmpayuu.
O6pa3upl pyj, MUHEpPAJOB M TOPHBIX MOPO/, (u3nuecKass KapTa IOJyIIapyui, aT/iachl.
KapTtel: Mopckux TeueHui, (prsnueckre KapTel MrMpa U Poccuiickoii @epepanuu.
JlabopamopHble pabombl U ONbIMbI.
1./3yueHue cocTaBa rpaHUTA.
2. MogienmpoBaHye BbICOKOU IJIOTHOCTH BOZbI MepTBOro mopsi.
3. Pacuuvpenue Bozibl IIpU HarpeBaHUU.
ITpakmuueckasi paboma Ne 5.V13yueHrie KO/IEKL[AM TOPHBIX TTOPOZ,
IMpakmuueckas paboma Ne 6./13yueHrie TTapaMeTPOB COCTOSIHUSI BO3ZlyXa B KabuHeTe.

Pa3pen 5. Makpomup. Hayka 06 okpykarouieii cpeae. buocepa:

)KI/IBHB, MPHU3HAKHU >XHWBOTO KW HX OTHOCUTE/IbHOCTB. OcCHOBHBIE CBOICTBA >KHMBOI'O
OpraHvsMa: €eIWHCTBO XHWMHWUYECKOro COCTdBa, obmeH BelecTB, CaMOBOCIIpOM3BeJeHHe,

HaC/Ie/ICTBEHHOCTh, W3MEHUHMBOCTb, pAa3BUTHE U POCT, pa3zpakuMOCTh, JMUCKPETHOCTb U
1[e/IOCTHOCTb, HEpPro3aBUCUMOCTb.
JKuBbie CHCTEMBI, KakK CaMOYTIpaBJISOIIIAECS, CaMOpeTyJ/TUPYIOLIAeCs,

CamMOOpraHusyIyecs cucremsl. Tpy Havasa TepMoguHaMUKU. IloHsATHE SHTpONUN.
[TpoucxoxzaeHve >ku3HU Ha 3emrne. OCHOBHbIE TMIOTe3bl POUCXOXKJEHUS KU3HU Ha
3emsie: KpealMOHM3M, TMIIOTe3a CaMOIIPOM3BOJIBHOIO 3apOK[EeHWs J>KU3HU U3 HEeXUBOIO,
KOHLIernusi OruoreHesa, TUroTe3a rMaHCIePMUU.
'unoTe3a TPOMCXOXKAEHWS >KA3HU TIyTeM OHWOXMMHUYeCKOW 3BOIONMH (THUMOTe3a
OnapuHa—XosngeiiHa). JIMCKyccrsi 0 BO3MOXKHOCTH CYILL|eCTBOBAHUSI BHE3EMHbIX LIMBU/IM3aLIM.
XVUMUYeCKMM COCTaB K/IeTKW. XUMHUYecKas OpraHu3salusl K/IeTKM Ha aTOMHOM —
3/IeMEHTHOM, -  ypoBHe. MakposneMeHTbl. MUKpos/ieMeHTbl. MoJeKyaspHbI  YPOBEHb
XUMHWYECKOM OpraHu3alMi KiIeTKW (MOJIeKY/SpHBIM COCTaB KieTk). Heoprannueckue
coefiHeHUs KieTKU. Boga v ee ponb. MuHepasbHble comd. OpraHuyeckye BelllecTBa K/IeTKU.
YpoBHU oOpraHuszanuu >kKU3HU. K/leTOuHbIM ypOBeHb OpraHMW3aliiM >KU3HU Ha 3emile.
TkaHeBbIi ypoBeHb. THWIbI TKaHel >XUBOTHBIX (SMWTeNHUaabHasi, COeJAUHUTEeNbHAs, MbILLeYHas,
HepBHasi) W pacTeHuii (oOpa3oBaTesibHasi, TTOKPOBHAsl, OCHOBHAs W MpoBoZsmasi). OpraHHbINA
ypoBeHb. OpraHu3MeHHbIM ypoBeHb. [lonynsAlMoOHHO-BHU0BOM YpoBeHb. broreorneHoTHYeCKU
ypoBeHb. buorieHo3. BuocgepHsblii ypoBeHb.



[TpokaproThl ¥ 3yKapuoThl. IIpoKapuoThl U 3yKapuoThl. bakTepuu U UX KnacCU(pUKaLMs:
o ¢hopme (6aLM/ITBI, KOKKH, CITUPU/IBI, BUOPHUOHBI), 110 TUITY TTUTAaHUs (CanpOUThI, TTapa3uThbl),
10 OTHOIIEHWIO K KUCI0pony (aspobbl, aHaspoObl). OcobeHHOCTH CTpoeHHs OakTepwii U WX
)Ku3HelesiTelbHOCTH. Posib GakTepuu B TMpUpOJie U XKU3HU uesioBeka. {uaHoOakTepun (CuHe-
3e7IeHble BOZOPOC/IN) M 0OCOOEHHOCTH MX CTPOEHHS U JKU3HeJesaTelbHOCTH. Posb 1uaHobakTepuii
B ripupo/ie. CTpoeHue KIeTK! 3yKapuOoTOB.

Knerounas teopus. Ilpocreimve. Bupycel. Kietounas Teopus M ee IIOJIOKEeHUs.
[pocrefinme: >XryTUKOBbIe, PeCHUUHbIe, aMeOoH/iHbIe. 3HaueHWe TPOCTeHILNX B TPUPOJe U
JKW3HU yesioBeKa. Bupycel. CTpoeHre 1 0COOEHHOCTH >KHU3He[esITeTbHOCTH BUPYCOB. BupycHbie
3aboneBanusi uesioBeka. BWY u CIINA. TI'pubei. Posb rpuboB B NpUpoOZe U B XO3sCTBe
yesiOBeKa.

[MoHsiTHEe GUOIOTHYECKOM 3BOJIIOLMU. DBOJIIOL[MOHHAas Teopus. [ToHsTHe GUOMIOTHYeCcKoi
3BOMTIOLUH. [ITUTeNbHOCTh, HeOOpaTUMBIM XapaKTep, HampaB/IeHHOCTh 3BOMIOLMH. OCHOBHBIE
HarpaB/ieHus1 3BOMIOLMU. bronornueckuii nporpecc. buonoruueckuii perpecc. AHTpoOIoreHes u
ero 3Tarbl.

[TpennocbiKK co3/iaHusl 3BOIIOLIMOHHONM Teopuu Y./lapBuHa. Jlormyeckasi CTpyKTypa
JlapBUHK3Ma (M30BITOUHAsE MTHTEHCMBHOCTH Pa3MHOXKeHHs, 60pb0a 3a CyIlecTBOBaHKe U ee BUJbI,
ecTeCcTBeHHbIN 0TOOp).CUHTeTUUeCKasi TeOpHsi 3BOMIOLIMK. MUKposBositoLusi. BugoobpasoBanue
(reorpadmueckoe UM 3KoJOrMuUeckoe).MakposBosoLusi.  JIBIDKYIjMe  CUbl  3BOJIFOLIUM:
MYTal[MOHHBIN TIPOLIeCC, TOMYJ/ISIUOHHbIE BOJIHBI, M30Jsus. PopMbl ecTecTBeHHOro otbopa:
CTaOWUM3NPYIOIIWH, ABWKYIIWH, AU3PYITUBHBIM.

CoBpeMeHHbIe MeTO/Ibl TO/Jiep>KaHusl yCTOMUMBOCTH OHUOTeo1eHO30B M MCKYCCTBEHHBIX
5KOCUCTEM

ITonatue »sKocuctemel. buorton. buorieHo3. buoreorieHo3, CTpPyKTypa U OCHOBBI
¢dyHKIoHMpOoBaHMsA. OTimuusi 6uoreorieHo3a OT 3KocucTeMbl. HectabuibHble M CTabUIbHBIE
3KocucTeMbl. buoreoxummueckre notoku. KpyroBopotsl BelecTBa. [IpUHLIMIIBI yCTOMUMBOCTU
OuoreorieHo30B. HayuHble OCHOBBI CO37laHMS W TIOAJEpP)KaHUS HCKYCCTBEHHBIX 3KOCHCTEM.
[Tpou3BOACTBO pacTUTeNbHOM M KMBOTHOBOAUECKOW TMPOAYKLMHU: TpobsieMbl KOJUUecTBa M
KavecTBa. KracTepHbIil MOAXOZ Kak Crocob BOCCTAaHOB/IEHHWsST OMOreOXMMUYEeCKHX TOTOKOB B
WCKYCCTBEHHBIX 3KOCHUCTeMaX. AHTUOMOTUKH, TeCTULIU/bI, CTUMYJ/ISITOPbI POCTa, YAOOpeHUus u
VX TIPUPO/HbIe aHasory. [IpobsiemMa yCTOMUMBOCTH TOPOJCKUX SKOCHUCTEM.

[TumeBble Leny. ODKOJOTHA. OKOJIOTUYECKHe (DAKTOPBI. Tunosorusi  >KUBBIX
OpPraHu3MOB 5KOCHUCTEMBI: MPOAYLIEHTbI, KOHCYMEHThI, pefyLieHTbl (Canpo(uThbl). ABTOTPO(BI.
Tetepotpodnbl. [ToHsATHE 0 MUILEBbIX (TpohrUecKux) Lemnsx 6uoreotieHo3a. [uieBas Lenb. [IBa
OCHOBHBIX THTA TPOPHUUECKUX Lierleld — TacTOWIIHbIe (Lery BbleaHWsI) U JIeTPUTHBIE (LI
pasnoxkeHus). IluieBasi ceTb. JKOIOTHUECKHe MUPaMU/bl (UMC/IEHHOCTH, OBHOMAacChl, SHEPrUH).
[TpaBumo 10 %. Ilonstue 06 skomorur. OCHOBHBIE TPOO/IEMBI  3KOMIOTHH. JDKOJIOTHUECKHe
dakTopbl: abroTHUecKue, BUOTHYEeCKKe, aHTPOTIOTeHHbIe.

OKosoruyeckye 1npobaeMbl COBPeMEeHHOCTH

buocdhepa u ee rpanuibl. Konreniums 3Bostonuu 6mochepsl B. U.BepHaickoro.
Hoocdepa. Texnocepa. OCHOBHBIE TIOAXOJBI B Y4YeHHM O OHocdepe: >SHepreTHUeCKHH,
OuvoreoxumMuueckui,  MH(OPMAIMOHHBIN,  TIPOCTPAHCTBEHHO-BPEMEHHOW,  HOOC(epHbIN.
buocdepa: stanbl (GopMHpOBaHMS M CLieHapUu pas3BUTUS. AKTyajbHble 3KOJIOTMUeCKHue
npobsiemMbl:  T700asbHBIE, pervOHabHble, JIOKaJbHblEe, WX TPUUMHBI W  CJIE/ICTBUS.
OKojlorhyecKkue TIpo0/ieMbl  JHEPreTHUeCcKOoW OTpacid. AJibTepHAaTHBHAasi — SHepreTHKa.
ParoHanbHOe UCIo/b30BaHWe SHePrur M SHeprocbepekeHre. DHepreTuueckass 6e30macHOCTb.
TpaHCHaLMOHaNMbHBIE TIPOEKTBI B 00/1aCTH  9HEpreTHMKW.MeTo/pl W3yueHHsI COCTOSTHHS
OKpy>Katolel cpefibl. VI3MeHeHUsI OKpy»Karolljel cpefjbl, KaK CTUMYJ [ijIsl pa3BUTHUs Hay4HBIX
WCC/IeIoBaHUN U TexHo/orvii. EcTecTBeHHO-HayyHble MOJXOAbI K pelIeHUI0 3KO0JI0rHYecKUx
nipobsiem, TipupojocOeperaroiie TeXHOJOTUU. MeXyHapoAHble U POCCHICKHe TpOrpamMMbl
pereHust SKOJI0TnYeCcKUX TpobsieM 1 ux 3¢ (HeKTUBHOCTb.

[TpobsieMbl OTXO/I0B U 3arpsi3HeHUsT OKPY Katolleil Cpe/ibl



[lpobGsema  yBenWueHWsi  KOJIMYEeCTBA  OTXOZOB.  BHITOBBlE,  KOMMYyHa/bHbBIE,
TIPOMBIIIIeHHbIe OTXOZbl. COBpeMeHHble TeXHOJIOTUM cOopa, XpaHeHWs, IepepaboTKu U
yTWIN3alud  OTXOJ0B. IloAXOABI K COKpAIeHWIO OTXOZ0B, 0e30TXOJHble TEeXHOIOTHH.
VicTounuky 3arpsi3HeHUst OKpy»Karoileil cpefbl. IlepcrieKTWBHbIE TEeXHOJOTMM JIMKBUJALUU
TIOC/IeZICTBUM 3arpsi3HEHMs] OKpY’Karolleu cpefbl. PeKynbTHBalys IOUBBI U BOJHBIX PeCypCOB.
CucTteMbl BOJOOYMCTKU. MeKAyHapoHble TIpOrpaMMbl IO OOpalljeHH0 C OTXOAaMH U
COKpaAIL[eHUI0 BO3/|eMCTBHUS Ha OKPY>KaIOLLYIO Cpefly, X 3 QeKTUBHOCTb.

B3anMocBs3b COCTOSIHUS OKpYrKarolljel cpe/ibl Y 3[J0POBbsI UesioBeKa
[Herpapauys okpyxkaromed cpefpl. IIporpaMMbl MOHUTOpHHIa KauecTBa OKpY’Karollled Cpefpbl.
3arps3sHeHWe BO3[YIIHOM, BOJHOW Cpefbl, I[I0YBbI, MNpUYMHbI U cneAcTBus. lllymoBoe
3arpsisHeHHe. OjieKTpoMarHutHoe Bo3sgencrBue. [TJIK. YcToWuMBOCTB opraHusma M Cpefbl K
CTPECCOBBIM BO37eicTBUsAM. 3abosieBaHUsl, CBsi3aHHbIE CO CHIDKEHMEeM KauecTBa OKDY’Karolei
cpensl. IHauBUAYyanbHble 0COOEHHOCTA OpraHW3Ma TpU BO3JelCTBHU (DaKTOPOB OKpPY’Karollei
cpefpl. CoBpemMeHHble TEXHOJIOTWM COKpAll|eHWs HEeraTMBHOTO BO3/eWCTBUA  (PAKTOPOB
OKpYy»Karolrieii cpe/ipl. HayuHble OCHOBBI TPOEKTHPOBAHKS 3/10POBOM CpeZibl 0OMTaHUs.
Llemoncmpayuu.

BuzeodparmenTsl u ¢ortorpaduu 1o Teme: MpoLeCChl THUEHUs, OpOKeHHe, TPOLeCCHI
JUCCUMUJISILIAY; TIPe/ICTaBUTeNN TPOKAPUOT M 3yKapuoT; 0COOEHHOCTU CTPOeHUsi BUPYCOB,
Tpe/ICTAaBUTE/IM LIapCTBa T'PUOOB, 3KOJOTWYECKHEe CHCTEMbI, TPUMEphl TMHUIEBBIX I[erneil.
PacTBopeHve B BoJe XJ0OpoBOJOpoOZa (AWCCOLMALIMS COJISHOM KHUCJ/IOTHI), pacTBOpPEHUE
KPHUCTa/JIOB TlepMaHraHaTa Kaausi Wi MeJHOTo KyIropoca B BoJle, UcriapeHue Bogbl, Auddy3ust
Naxyyux BelecTB (0[eKOJIOHA) C TOpsILel JaMITIOUKM HaKaauBaHUs, UCTIapeHue Kariv CUpTa C
¢upTpOBanbHON OymMaru unv candeTku. PernpoayKiy KapTUH BEeIMKUAX XY/I0’)KHUKOB Ha TeMY
00’KeCTBEHHOTO TIPOMCXOXKAEHUS] KU3HU; Ppas3/MuUHbIX TIPUPOJHBIX 3KOcHCTeM. Tabimuubl u
T/1aKaThl: «XHUMHYEeCKU  COCTaB  KJIeTKW», «OBO/IIOLIMOHHOE /IpeBO  pacCTeHWil»,
«DBOJIIOLIMOHHOE  [IDEBO  JKUBOTHBIX», «OBOJIIOLIMOHHOE [IpeBO TIPUMAaTOB U YeslOBeKa».
[Toprpets! A.W. Onapuna n [Ix. b. Xongeina, T.I11sanHa, [1.M1. ViBanoBCKOro 1 3. [I>)keHHepa,
A.Tencmu, B. CyxkaueBa, O. I'ekkens, B.M.Bepnazckoro, Y./lapsuHa. [lnakatel U MyJsbku
OpraHOB U CHCTEM OpraHOB pacTeHWH, YelloBeKa U JKUBOTHBIX. [leMOHCTpanus mnporecca
¢doTocuHTe3a.

JlabopamopHble onbimbl.

1. CroiictBa 6enkoB. CBoiicTBa 1/1t0K03bl. CBOlCTBa caxapo3bl. CBOMCTBa Kpaxmaria.
ITpakmuueckast paboma Ne 7. Pacrio3HaBaHHe OPraHUYeCKHUX COeMHEeHNH

IMpakmuueckas paboma Ne 8. VI3yueHrie paCcTUTeNIbHOU U )KUBOTHOM KJIETKH

IIpakmuueckasi paboma Ne 9. VI3yueHrie MUKPOCKOITHUECKOTO CTPOEHHST )KUBOTHBIX TKaHeH
ITpakmuueckass paboma Ne 10. H3yueHue nogedeHuss npocmeliwux npocmeliiux noo
MUKPOCKONOM 8 3a8UCUMOCMU OM XUMUUYECKO20 COCMasa 800HOll CPeobl.

ITpakmuueckass paboma Ne 11. H3yueHue e3aumocesizell 8 UCKyCCMBEHHOU 3Kocucmeme —
akeapuyme u cocmassneHue yenetl NUMAHusl.

ITpakmuueckass paboma Ne 12. W3yuyeHue OBITOBBIX OTXOJ0B. Paspabomka npoekma
pasdenbHo2o cbopa Mycopad.

Pazpgen 6. Abnornueckue (pakTopsl M NPUCNIOCO0/IEHHOCTh K HUIM KMBBIX OPraHH3MOB

OcobenHocty knumMaTa Poccu. 30Ha apKTHYeCKUX MyCThIHb, TYHAP U
JIeCOTYHJP. Kimumar Poccuu.  IIpupopHo-KivMaTthuueckue 30HbBI Poccuu: apKTUUeCcKuX
MyCTbIHb, TYH/P, JI€COTYH/p, TallM, CMeLIaHHbIX W LIMPOKOIUCTBEHHBIX JIECOB, JIeCOCTEeIHas,
CTerei, MOJIyMyCTbIHb, ITyCThIHb.

PasHoobpa3sue U TpUcrocob/IeHHOCTh JKUBBIX OPraHU3MOB K TOW WM WHOM TIPUPOJHO-
K/IMMaTUYeCKOM 30He.

OneKkTpoMarHuTHasi mpuposa ceeta. CpeT. Pa3BuTuve rpejcTaB/eHUI O MPUpPO/ie CBeTa.
OneKTpoMarHuTHOe  W3mydeHwe. [lnvHa  BomHbel.  Yacrora — KomeOaHWiA. IIkana



3/IEKTPOMAarHUTHBIX BOJH. \-JIyud, peHTIeHOBCKOe U3/lyueHUe, yabTpa(uoseToBoe U3nydyeHue,
BU/JIMMOE€ H3/TyueHue, UH(ppakpacHOe M3/yueHHe U UX POJib B IPUPO/Ie Y )KU3HU UesloBeKa.
OnTtuueckre cBolcTBa cBeTa. [IBolCTBeHHas mpupoga cBeta. POTOH. 3aKOHBI OTPaKEHUS U
npesiomsieHusi cBeta. OTHOCHTENbHBIN TOKasaTenb mnpernoM/aeHus. @DakTopsl, BAUSIOLIME HA
TOKasaTeslb IIpe/IOMJIEHMs: TPUpPOZia BellleCTBa, TeMmIleparypa, JJ/IMHa BOJIHBI I1aJarollero
n3nyuenus. Pegpakrometp. ucnepcus, gudpakius U UHTepQepeHLus CBeTa.

CBeT ¥ mpHUCIIOCOOIEHHOCTh K HEMY JKMBBIX OPraHM3MOB. BsiHHe cBeTa Ha OpraHH3aluio
JKU3HEHHOr0 LMK/a opraHvM3MmoB. buoputmbl. ®otocunTe3. Knaccudukanus pacteHud Ha
CBeTO/IFOOMBBIE, TeHe/MoOVBbIe W TeHeBBIHOC/IMBBIE. DOTOTpOnM3M. 3HaueHWe CBeTa  [iis
OpWEHTAalLlMM JKUBBIX CYLeCTB B IIPOCTPAHCTBe. bBHOMIOMUHECLIEHLIUS U ee pOJib B JKU3HU
JKUBOTHBIX.

BHyTpeHHsI1 3Heprusi MakKpOCKOIHWYECKOW CHUCTEMBI. TepmosvHamMuKa U ee
NIPOrHOCTMYECKOe 3HaueHWe. BHYTpeHHss SHeprusi TepMOJMHAMWUYeCKOM cucreMsbl. [lepsoe
Havyasio TepMoavHaMuKU. Terioniepesava. TeruionpoBogHOCTb. KOHBeKLMS: eCTeCTBeHHass U
NIpUHYAUTeIbHAas. TernoBoe usnyuyeHue.

TeriioBoe paBHOBecue. Temmeparypa. Bropoe Hauaso TepmoguvHamuku. KosmuecTtBo
Teru1oThl. TerioeMkocTb. TernnoBoe paBHOBecwe. TepMOAMHAMUYECKHe CUCTEMbI TPeX THUIIOB:
M30/IMPOBaHHble, 3aKpbITble UM  OTKpbITble. TemriepaTypa, Kak IlapaMeTp COCTOSIHUS
TePMOZAVHAMUYECKOU CUCTEMBI.

Temmnepartypa 1 MpUcriocob/1eHHOCTb K Hell )KUBBIX OpPraHW3MOB.

Tepmoperysanus B KUBOM npupoge. Teronpofykuuss M TeryiooTAada. MexaHU3MBbI
TepMOPperyJ/isiLiiy >KUBOTHBIX U pacTeHui. TeMriepaTtypa Tesa uesioBeka U ee (hr3HOI0rHMUeCcKas
ponb. Knaccudukauysi >KMBOTHBIX [0 TeMIIepaTypHOMY pPeXUMY Ha TOMOMOTepMHble
MOVKWIOTEpMHbIe U TeTepoTepMHble. Kraccudukaiysi opraHusmMoB [0 — TeMIlepaTypHOMY
WHTepBaly OOWTAaHUWS: SBPUTEPMHbIE W CTEHOTepMHbIe. AKK/IMMarTu3anus. TemreparypHbIid
peXUM.

CTpoeHre MO/IeKy/bl U (U3NuUecKue CBOMCTBa BoAbl. CTpoeHHe MoJieKyJ/ibl BoAbl. Boga
Kak pactBopurenb. Pdu3nueckre CBOMCTBA BO/bl: aHOMajbHas TemriepaTypHasi 3aBUCHMOCTb
IJIOTHOCTH BOJIbI; BBICOKOE ITOBEPXHOCTHOe HaTsDKeHWe BOZbI; aHOMasbHO BBICOKHE 3HauyeHUs
TeMIlepaTyp KUIeHUs U IIaB/IeHUs BO/bl; BEICOKOE 3HaueHue TerJIOeMKOCTH BOJBbI.
3HayeHue (PU3NUECKUX CBOWCTB BO/bI /151 IPUPO/IbI.

OnexkTponutryeckas auccouuanysi. OCHOBHbIE TOJI0KEHUSI TEOPUM 3JIEKTPOIUTUUECKON
muccouyanuu (TD). D1eKTposuThl U He3eKTpouThl. Knaccrdukaiiyss MOHOB 10 pa3/MUHbIM
OCHOBaHUsIM. MexaHH3Mbl JUCCOLMALIMU 3JIEKTPOJIMTOB C Pa3HbIM THUIIOM XWUMUUYECKOU CBSI3U.
CrerneHb 3/1€KTPOJIMTUUECKOU Juccoruanuu. Comm, KUCIOThl U OCHOBaHUs B cBeTe TO/I.
PactBopuMmocTe. pH, Kak mnokasarenb cpefbl pacTBopa. PacTBOpUMOCTb U ee KOIMYeCTBeHHas!
XapaKTepucThKa — K03((urieHT pacTBOPUMOCTU. MaccoBasi 10/l paCTBOPEHHOTO BelljeCTBa B
pacTBope.

Bopa kak amgomur. [Tonarue pH pactBopa. 3HaueHue pH B mpupoge. 3HaueHus pH
(bu3Mo0/IOrMUeCKUX KUJKOCTelN yesioBeKa B HOpMe.

XVMHUUeCKre CBOWMCTBA BOJbL. XHUMHYeCKHMe CBOMCTBA BO/bl. B3aumopencTBue BOABI C

MeTasslaMu. B3aumogeiictBue BoAbl C OKcuaaMu. ['mapartanms. BsaumogeiictBue Bofbl C
comsimu. ['upomus. Pa3noskenre Bogpl. [ToHsiTre 06 s/ekTpomse u potonuse.
Bopa - abuoruueckuii ¢akTop B >KU3HU pacTeHUid. Ponb Bozbl B 6uocdepe: Kosbibesib >KU3HH,
cpezia oOWTaHMs, yUyaCTHUK OMOXMMHUECKUX TPOLeCCOB, YUAaCTHUK CO37aHUS OMOTeol|eHO30B,
peryisaTop KaumaTa Ha IulaHeTe. ['MpO/M3 OpraHMYeCcKMX BellleCTB B JKUBBIX OpraHu3Max.
Knaccudukaius pacTeHMil MO OTHOLIEHHWIO K KOJIMYEeCTBY BOJbl B OKpY)Karollled cpepe:
rUAaTOQUTHI, TUAPOPUTHI, TUTPOGHUTEI, Me30(UThI, KCEPO(DUTHI.

ConeHoctb, Kak abuotnueckuii ¢akrtop. Comu. Knaccudukaims coneii. Hanbosnee
pacrpocTpaHeHHble  KUCIIble comd, ux  npuMeHeHue. JKecTkocTb BOAbl. ComM Kak
MHUHepanoobpa3ytoie BemjectBa. Comu — abuortmueckwid ¢akrtop. IlpucrnocobieHHOCTH



pacTeHMH U JKUMBOTHBIX K pa3/IMYHOMY COJIeBOMY peXuMmy. BrMsHye coau Ha OpraHusm
yesioBeKa.

[TouBa, kak abuormueckuid ¢aktop. IloHsTHEe O TOYBe U KiIaccuUKaUs TOYB.
ITporiecc mouBooOpa3zoBanHus. JDpaduueckre (akTOpbl Cpebl U MPUCTIOCOO/EHHOCTE K HUM
JKMBBIX OpPraHM3MOB. 3HaueHUe TIOUBbI B TIPUPO/e U JKM3HU Ue/ioBeKa: cpesila OOUTaHHS >KUBBIX
OpraHu3MOB; 9KOHOMHUYeCKOe 3HaueHWe, 00/a/jaeT IJIOZ0POAMEM, OKa3biBaeT CYIlleCTBEHHOe
B/MSIHME Ha COCTaB M CBOMCTBA Bcell ruzpocdepbl 3eM/H, SIB/SETCS TJIaBHBIM DPery/siTopoM
cocraBa aTtMocdepnl 3emyid, BaKHEUIIIMK KOMIIOHEHT OuoreorieHo3a. L[BeT W AMarHOCTHKA
IOYB.

buotnueckue ¢akropbl Okpyxarouled cpefbl. buotmueckue dakTtopsl. buotnueckue
B3aMMOOTHOIIIEHHS] MEX/y OPraHM3MaMH: KOHKYPEHLIUS, XUI[HIYeCTBO, CUMOMO03 (MyTyanusm,
KOMMeHCalv3M), TlapasuTu3M  (9KTO- M SHJomapasuThl). Ilpumepbl  OHOTHYECKUX
B3aMMOOTHOILIEHUH B IIPUPOJE.

LlemoHcmpayuu.

BuzeodparmenTtsl 1 ¢otorpaduu 1mo Teme: xapaKTepHble OMOTeOL|eHO3bl TPHUPO/HO-

K/IMMaTU4eCcKUx 30H Poccuu; pa3BuTHe Tpe/CTaB/IeHU O MPUpo/ie CBeTa; OMOIFOMUHECLIeHLHS;
Terviornepejaua v TerI0NPOBOJHOCTb; OMOTHUECKHe B3aMMOOTHOIIIEHHUS] MKy OpPraHM3MaMu;
KapTel: mpupogHo-k/i1MMaTHieckux 30H Poccuy, nouyBeHHasi Kapta Poccun.
[Toprpetsr: @. I'pumansan, X. I'okrenca, O. ®penensa, M. Ilnanka, [I>x.Makcsemia, B.B.
[HokyuaeBa. Illkana s/meKTpoMarHUTHBIX BOH /K. MakcBensa. OTpakeHue U MperoM/eHue
cBera. Jlucmepcuy cBeta W 0OOpaTHBIM 3KCIIEPUMEHT TI0 «CMELIeHHIO» LIBETOB. fIByieHue
mudpakuuu.  JKuBble wium repOapHble 3K3eMIUISIPbI Tpe/ICTaBUTeNlel CBeTOMHOOUBLIX U
TeHeBBIHOC/IMBBIX pacTeHni. PaboTa MpOTHB CH/T BHEITHEro JaBjieHus 3a CUeT paclIMpeHus rasa.
OnekTpr3auys BoOAbl. AHOMasbHasi TemrepaTypHasi 3aBUCHUMOCTb TUJIOTHOCTH  BOJBI.
Hucxopsmuyii NOTOK XOMOAHOW M BOCXOZSALMK MOTOK TeIJIOW BOAbl. BhICOKOe MOBEPXHOCTHOE
HaTsDKeHWe BO/bl. PacTBODUMOCTHL BellleCTB B HEMNOJSIPHBIX M TOJSPHBIX — pacTBOPUTEJISIX.
IIpoBepka 371eKTPOIPOBOAHOCTH PACTBOPOB 3/1IEKTPOJIUTOB U HE3/1eKTpoIuTOB. Onpezenenve pH
pacTBopa pas3/WuHBIX XUAKOCTeH. B3aumogeicTBUe BOAbI C MeTa/laMd. B3laumogeicTBue
BOJIbI C OKcHaMu. ['maponmm3 comelt, 06pa3oBaHHBIX CH/IBHBIM OCHOBAaHMEM U C1ab0i KUC/IOTON
1 HaobopoT. PacTeHusi pa3/IMUHbBIX IPYTIT TI0 OTHOLLIEHUIO K KOJTMYECTBY BOJbI B OKpYyKarolei
cpezie (kuBbIe MK repOapHbIe SK3eMIISPhI).

[Tepexon cpepHeli comu B KucC/iyl0 U Haobopot. [IpuroroBsieHHe >KeCTKOW BOJbI U
HCCieloBaHWe ee CBOMCTB. [lomydeHue ruapokcokapOoHaTa Meau (MajaxuTa) M HUCC/IeI0BaTh
€ro CBOWCTB.

JlabopamopHble onbimbl.

1.Habsrogernie nHTep@epeHI[MOHHON KapTUHBI Ha MBITbHOM TI/IEHKE.

2.Hab6mogenue audpakiiOHHOW KapTHHBL.

3. HabmojeHre pacripocTpaHeHusi BOJHBIX PACTBOPOB I10 PaCTEeHUIO.

IIpakmuueckasi paboma Ne 13. H3yueHue npucriocob/1eHHOCTA OPTaHU3MOB K CpeZie OOMTaHMSI.
IMpakmuueckas paboma Ne 14. i3yueHue BOJIHOBBIX CBOMCTB CBeTa.

ITpakmuueckasi paboma Ne 15. VI3yuenne n3o0pa>keHs], 1aBaeMOro JTMH30M.
IMpakmuueckas paboma Ne 16. VI3amepeHue yie/TbHOU TETVIOEMKOCTU BO/BI.
IIpakmuueckasi paboma Nel?7. VI3yueHue KeCTKOW BOJBI U YCTPAaHEHHe ee KeCTKOCTH
ITpakmuueckas paboma Ne 18. VicciepoBaHue cpefibl pacTBOpa COJieli U COKa paCTeHHIA.
IIpakmuueckasi paboma Ne 19. V3yueHne cocTaBa MouB

Pa3pen 7.IIpocTpancTBo 1 Bpems (14 4)

[Tonatuss mnpocTpaHCcTBa ¥ BpeMeHU. IIpocTpaHCTBO M BpeMsi B K/IaCCMUeCKOW MeXaHUKe
HeprotoHa. AGcomoTHOe MpocTpaHCTBO. OZHOPOAHOCTE TIPOCTPAHCTBA.
W3oTponHocTh mpocTpaHcTBa. VHepuyanbHash CcUCTeMa OTCUeTa W TMepBbli 3aKOH HbroTOHa.
[TpeobpasoBanuss T'amusess W TIPUHLMIT OTHOCUTENBbHOCTH [amusesi. AGCOMOTHOE BpeMms.
CnermanbHas Teopust oTHocuTenbHOCTU (CTO). [IBa noctynatra CTO u OCHOBHBIE C/ie[ICTBUS,

9



BhITeKarole u3 Hux. O6ias Teopusi otHocutenbHOCTH (OTO). bruoputmbl. Buoputmbl. Tumbl
61opUTMOB: (U3HOoIOTMUeCKre U SKosioruueckue. [IprMepbl pa3MuUHbIX THUIIOB OMOPUTMOB y
pacTeHuH M )XUBOTHBIX. PoTONeproau3sM. bruoputmel yesnoBeka. JJUCUHXPOHU3M.

CriocoObl nepefiaurd WHGOPMaLMK B XKUBOM mipupofie. IlepBasi U BTOpasi CUTrHajbHbIE
cuctemMbl. OOMeH uWHGOpMareli Ha pa3/MUHBIX YPOBHSX OpTraHW3alMH >KU3HHU. Peakuyu
MaTpUYHOrO CHHTe3a (MpUHLMI KomIieMeHTapHOCTH). Paroumros. Pednekc, IOTosnorus.
Vndopmanys v yenoBek. Bo3HMKHOBeHHe U pa3BUTHe HOCUTe/Iel MH(POPMALMU C IpeBHENIINX
BpeMEH /10 Halllero BpeMeHU. JBOJIIOLMSI COBPEMEHHBIX UH(OPMALIMOHHBIX PeCypCOB
LemoHcmpayuu.

Bugeodparmentsl u ¢oTorpaduu 1o Teme: pas3/MuHble TUMBI OMOPUTMOB y pacTeHUN U
JKUBOTHBIX, COBpeMeHHbIe HH(OPMaLMOHHbIE PeCYPCHI.

[TopTpeTs! «COB» U «’KaBOPOHKOB» - BbIAIOLLIMXCS JlesiTesield HayKu, IMTepaTypbl U UCKYCCTBa.
Tabmurp! o 6rocunTe3y Oenka, Garorurosy, pedieKToOpHbIe JYTH.

IToaroroBka M 3amMTa UCC/IeA0BaTe/IbCKUX IIPOEKTOB

BeinosiHeHWe SKCMepyMeHTalbHOW YacTH HCC/Ie/I0BaTeIbCKOW paboThl, odopmieHue
paboTel. YueHuWuecKass KOH(epeHLMsi 110 pe3y/bTaTaM BBINIOJHEHHBIX TPOEKTHBIX U
WCCTIeJ0BaTeIbCKUX PaboT 1eCITUKIaCCHUKOB (MHUBH/YaIbHBIX WM TPYTIOBBIX).

11 KJIACC
Pa3zpen 1. IloBTopenue kKypca 10-ro kiacca

MHoroobpa3ve ecTeCTBEHHOTO MHpa: Meramup, MaKpOMHUDP, MUKPOMHUP.

BcenenHasl, rajakTvku, 3Be3[bl, COJIHEUHasi CUCTeMa: OCHOBHbIE IIOHATHS U 3aKOHbI
JBIDKeHUs1 HeOeCHbIX Tesl. 3eMsisi, ee CTpOeHHe W reojiorndyeckue obosouku. IlonsTHE O
MHKpOMHpe U HaHoMmupe. bruocdepa. YpoBHM opraHu3alu KusHu Ha 3emine. buocdepa u ee
rpaHuLpl. MOeKyJ/IIpHbIY, K/IeTOUHBIM, TKaHeBbll, OPraHU3MeHHbIN, MOIYJIALMOHHO-BU0BOM,
OuoIleHOTHYeCKH U OuochepHbIi YPOBHU OpraHM3alluUd >KW3HU Ha 3emsie. DKOJIOTHYEeCKHe
CUCTeMbl: OCHOBHBbIe MOHATHSA (L{eNU NMUTaHus, NHLLeBble MMPAMU/bI, IKOJOoruueckue (akTophl).
OcHOBHBIe NOJI0)KEHUs] CUHTeTUYECKOW TEOPUH 3BOJIFOLIUH.

EcrectBeHHblii 0TOOD M ero ¢opmbl. Myrauun W ux knaccupukanus. Makpo- #
MakKpO3BOJIIOLMS. DJIeMEeHThl TEPMOJUHAMUKU U TeOPUU OTHOCUTE/IbHOCTH.

Hauana TepmoiiHaMUKN. O/ieMeHThI TEOPUA OTHOCUTE/ILHOCTH.
Llemoncmpayuu.

BuzieodparmeHTsl 1 C1aiifibl 110 TeMe.

Pa3zpen 2. Mukpomup. Atoma. BemjecrBa

OcCHOBHBIE CBeJleHUs] O CTPOEHUM aToMa. ODBOJIIOLIMSA MPe/iCTaB/IeHUu O CTPOEHUY aToMa.
Mopgenu ctpoenuss atomoB k. TomcoHa u 3. Pesepdoppa. IlocTynaTel KBaHTOBOW TeOpUU
H.bopa. IIpoTOHHO-HEMTpOHHasg Teopus CTpOeHHs aToMHOro szapa [I. lBaHeHKO M
B.I'eiizen6epra. M3oTorbl. JnekTpoHHasi 000/i0uKa aTomMa. JHepreThyeckre ypoBHU. [loHsTHE
0 osekTpoHHOM obOsake. [lepuogmueckuii 3akoH. Ortkpeitrie [I.W. MeHgeneeBbim
[epUOJAYeCKOro 3akoHa. IIpe/rnocbuIKu OTKPBITHS NTePUOJUYeCKOro 3akKoHa. IlepBble NOMBITKM
KjJaccuurKalum XUMHUUYecKuX ssieMeHTOB. OTkpbiThe [I.V. MeHzeneeBbIM MepHUOLUYECKOrO
3aKoHa. [leproMYHOCTL B U3MEHEHUM CBOMCTB XMMHYECKMX 3JIEMEHTOB U WX COeJJMHEHMM.
[Mepuoguueckuii 3akoH B GopmynrpoBke [I.U. MeneneeBa. CoBpeMeHHbIe Ipe/CTaB/lIeHUs O
MIPUUMHAX TEepUO/IMYECKOT0 WM3MEHEHHsI CBOWCTB XMMHUYECKUX 3JIEMEHTOB U UX COe/IMHEHUM.
CoBpemeHHas1 (hopMy/IMpOBKa MeprUoMUecKoro 3akoHa. [leprosuueckasi cucreMa XMMHAYECKUX
3/IEeMeHTOB, Kak rpaduueckoe oToOpa’keHMe TIepuoiMyeckoro 3akoHa. CTpykrypa
repruoIuuecKou Tabsuibl. [Teprob! (Gomblive U Mastbie) U TPYIILI (TJIaBHBIE U TIOOOYHBIE).
3HaueHWe MepUOJMUYeCKOro 3aKOHa M MepuoJUYecKOr CUCTeMbl XMMHUYeCKuX 3neMeHToB [I.U.
MeneneeBa /1151 pOPMHPOBaHUS eCTECTBEHHOHAYUYHOM KapTHUHbI MUpa.

[IporHocTMUeckass cuia W 3HaueHWe TepUO/IMYecKOro 3akOHa U IepUOAUUYeCcKOMr
CUCTeMbl. 3HaueHWe IIepUOJUYeCKOr0 3aKOHa U IepUOJUYecKOW CHUCTeMbl XMMHWUYECKUX
snemeHTOB [I. VI. MeHzieneeBa /17151 pa3BUTUSI HAYKW M TIOHMMaHUsl XMMUUECKOW KapTHHBI MUpa.
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braropogHele rassl. bnaropognbele rasel, NMpyUYMHa KX CYIIEeCTBOBAaHUS B aTOMapHOM
coctosiHuM. [lpumeHeHue 6/1aropoJHBIX T'a30B.

VoHHass xuMuyeckass CBsisb. VOHbI M MX KjaccuuKkauus: 1o 3apsiy (aHHOHBI U
KaTHOHBI), TI0 COCTaBy (MpOCTbie U CJI0XKHbIe). Cxema 0Opa3oBaHMsI MOHHOW CBsi3U. VOHHBbIe
KPUCTQ/I/IMYECKHe pelleTKH. XJ/IOpWZ HaTpusi — TUIIMYHBIM Ipe/CTaBUTe/Nb COeSUHEHUU C
VIOHHBIM TUIIOM CBS$I3U.

KoBaneHntHas xuMuueckasi cBsisb. KoBasieHTHast CBfI3b Kak CBS3b, BO3HUKAIOIAsA 3a CUeT
oOpa3oBaHMs OOLMX 3/IEKTPOHHBIX Tap IyTeM IepeKpbiBaHUsI 3JIEKTPOHHBIX oOpbOuTaei.
KparHocTb KoBaneHTHOU CBsi3u. OOMeHHbIe U JOHOPHO-aKIIeNTOPHbIe MeXaHU3MbI 00pa30BaHMUs
KOBaJIGHTHOM CBsi3U. DJieKTpooTpulatenbHOCTh (D0). Knaccudukaiysi KoBaleHTHBIX CBSI3eid:
no D0 (nonsipHas ¥ HemnoJisipHas). Junony.

Mertasuibl U CriiaBbl. MeTasiMueckasi XuMuueckast cBsi3b. OOlue gusnueckue CBOWCTBa
METa/IoB: 3/IeKTPONPOBO/IHOCTh, TPOUYHOCTb, TEIUIONPOBOJHOCTb, MEeTa/UIMUeCKH O/1eck,
riactuuHocTh. CrizaBbl yepHble W LBeTHble. Crasib, uyryH. JlaTyHb, OpOH3a, MebXHOP.
Mertannueckas CBs3b. 3aBUCHMOCTD 3/1EKTPOIIPOBOJHOCTU MeTa/UIOB OT TeMIlepaTyphl.

MonekynspHo-KMHeTHYecKasi ~ Teopusi.  OCHOBHble  TOJIOXKEHUSI ~ MOJIEKYJISIPHO-
KWHeTUYeCKOW Teopuu. VeanbHbll ra3. YpaBHeHre COCTOSIHMSI UZlea/IbHOrO rasa. ArperaTHble
COCTOsIHUSI BelljecTB. ['a3000pa3Hoe cocTosiHMe. 3aKOH ABOraJpo U CJIe[ICTBUSI W3 Hero.
Mornsipselii 06bemM Ta3oB mpu H.y. JKuzjkoe coctosiHve BeljecTB. Tekydectb. TBeppoe
cocTtosiHUe BelllecTBa. Kpucrannmueckue pelleTKu pas3HbIX TUIIOB [Jis1 TBEPAOrO COCTOSIHUS
BeectBa. [loHsTHe 0 masme. BbICOKO- M HU3KOTemnepaTypHasl IJla3Mbl U UX TPUMeHeHHe.
B3aumHble nepexo/jbl MeX/ly arperaTHbIMU COCTOSIHUSIMHU BeLeCTB.

[TpupopHsii ras. IIpuposHbIi ras, ero cocTas M HallpaB/IeHNs UCII0/Ib30BaHNUS B KaueCTBe
TOIJIMBA U XMMHUYeCKoro cbipbsi. KoHBepcus meTaHa. CuHTe3-ra3 M €ro HCI0/Ib30BaHUe [i/Isi
TIOJy4eHUss CHHTeTHUYecKoro OeH3swHa W MertaHona. IlpesenbHele W HerpeZe/bHbIe
yriaeBo/oposibl. KauecTBeHHbIe peakiMy Ha KpaTHYHO CBsi3b. buoras.

Kupkue BemectBa. Hedtb. HedTs, ee cocTtas, pusnueckue CBOKWCTBA U MPOMCXOXKEHUE.
OKoJioruuecKyre mocieiIcTBYs pa3iuBa HeTH U criocobbl 60pLOBI C HUMHU.

[MomyTHBI HedTsHOW ra3, ero cocraB. [Ipouecchl mepepaboTku HedTu: pekTHdUKALUS |
KpeKuHT. [IpoyKThl nepepaboTku He()TH U WX UCTIOb30BaHKe.

TBepgoe coctosinve BellecTBa. JKuzkue Kpuctaaibl. Kpucraminuyeckve u amopdHble
BelecTBa. IIpu3Haku M cBolicTBa aMOpPHOCTH. OTHOCHUTENBHOCTh UCTUHBI B XUMUH. JKUKUe
KPUCTAJUTBI ¥ UX TIPUMeHeHre B TexHrKe. OTHOCUTEe/TBHOCTh MCTHHBI B OMOJIOTHUHN U (DU3UKeE.

Knaccudukaiusi HeopraHMyeCcKMX BeLeCTB M ee OTHOCUTe/NbHOCTb. Kiaccudukanys
NIpUPO/HBIX BelllecTB. OpraHnyeckre U HeopraHuuyeckue BeljectBa. M3omepus. Knaccudukarms
HeopraHWuueckux BelllecTB. [IpocThie BelljecTBa: MeTaslibl, HeMeTas/ulbl, 0Jaropo/iHbie Tra3bl.
OTHOCUTENBHOCTD Jle/IeHUs] TIPOCTHIX BellleCTB Ha MeTa/l/lbl U HeMeTa/libl. AJUIOTpONUs U ee
npuurHbl. CrI0XKHBIE BeLeCTBAa: OKCH/bI, KHUC/IOTbI, OCHOBaHWS, COMM. OTHOCUTE/NBHOCTH
K/IacCU(UKaLUM C/I0XKHBIX BellleCTB.

Knaccudukaiusi opraHnueckux coefnHeHuil. OcoOeHHOCTW COCTaBa, CTPOeHUs U
CBOMCTB OpraHn4yecKux coefuHeHWH. OCHOBHbBIE ITOJI0KEHHUsI TEOPUM XMUMHUYEeCKOro CTpOeHus A.
Bytnepora, ®@. Kekysie, A. Kynepa.

W3omepusi, Kak (QYHKLUSI XMMHUYECKOTO CTPOEHHsl Ha TMpUMepe STHUIO0BOrO CIHpTa U
JuMeTHnoBoro s¢upa. [IpuunHbl MHOrooOpasusi OpraHuuecKrux CoeJuHeHnH.

Knaccudukaims opraHMueckux coeJUHeHHH. YT/1eBOI0OPO/ibl: ajKaHbl, a/lIKeHbl, alKUHBI,
aZKa/lveHbl U apeHbl. Kiaccbl opraHMyecKux COeJMHeHHH, MOJIEKYJ/bl KOTODPBIX COZepyKar
(byHKLMIOHAIbHBIE TPYTIIBL: THAPOKCHIBHYIO, KapOOHW/IBHYI0, KapOOKCH/IBHYIO, aMHUHOTPYIIITY.
OTHOCHTENBHOCTD Jle/IeHUs] OpPraHM4eCKUX COeJUHEHUH Ha KJ1acChl.

[Tonmimepsl. OCHOBHBIE MOHATUS XUMHUM BBICOKOMOJIEKYJIIPHBIX COeJWUHEHWN: MOHOMep,
T0JIMMep, 3/ieMeHTapHOoe 3BeHO, CTeleHb rosMMepr3anui. CriocoObl TMoyueHUst MOJIMMepOB:
peak1Liy TIoIMMepHU3aliii U TIONMKOHjeHcaruy. brornonmmmepsl 1 ux 6ruosornyeckas posib.
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[Tnactmaccel. TepmorinacTsl U peakToriacTel. [IpefcTaBuTeu miacTMacce M 06/1aCT UX
npuMeHeHusl.  BosokHa. [IpupojgHble (PKMBOTHOIO M DPaCTUTE/NIHOTO TPOMCXOXKJEHUs]) U
XUMUYecKHe (MCKyCCTBEHHbIe M CHHTeTHUeCKHe) BOIOKHA. [IpezcraBuTesy BOJIOKOH U 06/1acTH
VX NpuMeHeHus. Heopranuueckue moyiMMepsl, KakK BelleCcTBa aTOMHOW CTPYKTYPBI.

CmecH, WX COCTaB U CrIocoObI pa3gesieHusi. [IoHsTHE 0 cMeCH, KaK CHCTeMe COCTOSILeH
Y3 pas/MuUHbIX XMMHUecKUx BewlecTB. Kiaccudukanys cMecell 1Mo BHU3ya/bHbIM IpPHU3HaKaM
(roMo- M reTeporeHHble CMeCH) W TI0 arperaTHOMy COCTOSIHUIO (TBepJble, >XUJKWE WU
razoobpasneie cMmecu). CocTaB cMmeceil: mMaccoBas U oObeMHasi J0OM KOMIIOHEHTa CMeCH.
Crnioco6bl  pasgenenusi cveced.  [lucriepcHble cuctembl. [loHATHE [UCIIEPCHOM CHCTeMe.
Knaccugukanusi AucrnepcHbIX CHACTEM TI0 pa3MepaM JucCrepcHoW a3kl M arperaTHOMy
COCTOSIHUIO JUCIIEPCUOHHOM Cpefibl U UCIepCHOM (a3bl. 3HaueHUe AMCIIePCHBIX CUCTEM B
TIpUpO/ie, POMBILLIJIEHHOCTH U TIOBCEJHEBHOM »KU3HU uesioBeka. ['pybo/uciepcHble CUCTeMbl U
ux Knaccudukauus (CycreH3uH, SMy/IbCuM, aspo3o/u). [IpuMeHeHre 3TUX CUCTeM B TeXHHKe U
obiTy. ToHKOAMCIIepCHbIe (KOJ/UIOWJHBbIE) CHUCTeMbI, WX Kaaccudukauus (3014 W Tenu).
Koarysauus. Cunepesuc.

Llemoncmpayuu.

BugeodparmenTsl U (poTorpaduu rno Teme: HEOHOBasi pekjama M aprOHOBOM CBapKoOM,
Juprkabsieli ¥ BO3AYIIHBIX I11apOB, 3allOJHEHHBIX TenveM, OasbHeosorHyeckve pajioHOBbIE
BaHHbl.  PasnuuHble  (OpMBI  MEpUOAMYECKOM  CHUCTEMbl  XMMHUYECKUX  3/1eMeHTOB
O.U.Menpgeneesa. [Toptpetsl: JI. Byaboapana, JI. Hunbcona, K. Bunknepa, A. Bytiepoga,
@®.Kekyne, A. Kynepa. Mogenu KpUCTa/UIMUECKUX PeLIeTOK:  XJIOpUJa HaTpus, WOJa,
YTIeKUC/IOTO Ta3a, asMasa, rpadura. O6pasiibl MUHEpPasoB U BeIeCTB C MOHHBIM TUIIOM CBSI3U
(okcuzpa KanbLusi, pas3/MyHbBIX COJied, TBepAbIX IIle/oueid, rajvra, KalbliiTa); BeLecTB C
KOBa/IeHTHbIM TUIIOM XHMHUYECKOW CBS3M.

Komnnekuyy: MeTansios, CIIaBOB; BelleCTB M MaTepuasoB, II0JlydaeMbIX Ha OCHOBE
TIPUPOJHOTO Ta3a; HeTh M TPOAYKTHI ee repepabOTKH; aMOP(HBIX BellleCTB W MaTepHasioB;
nprOOPOB Ha OCHOBE YKUJKUX KPUCTAJIIOB; MTPOCTBIX U CJIOJKHBIX BEIL[eCTB; TJIAaCTMAcC, BOJIOKOH,
HEOpPraHWYecKHX I[0/IMMepoB (MHHepasioB M TOPHBIX I10POJ); OPraHUUYeCKHUX COeJMHeHUM.
Ouddysus qylmcTix BelecTB C TOpsiilel 1aMIouKy HakaauBaHus U quddy3us nepmaHraHaTta
Kasus wiu cysbgara meau (IT) B Boge.

[Tpuboprl Ha OCHOBe HH3KOTeMIIepaTypHOM IuIa3Mbl (Ta30Bble J1a3epbl, IJIa3MeHHbIe
raHesy TeJeBU30POB U T.7J.)

[lapocTep>kHeBble 1 0OBEMHBIE MOZE/I MOJIEKYJ/T TIePBBIX TPe/ICTABUTE/EHN pelebHBIX
yTeBOJIOPO/ioB, CTPYKTyp bOenka u [JHK. ®usnueckue CBOMCTBa Ta3000pa3HbIX (IIpOTiaH-
OyTaHOBasi CMeCh B 3a)KUTasKe), >KUAKUX (OeH3WH) U TBep/bIxX (MapaduH) alKaHOB: arperaTHOe
COCTOsIHHe, paCTBOPUMOCTH B BOJIe.

Copenvie mponaH-OyTaHOBOW CMecH (3a)KWTanka). OTHolleHHWe Tpefe/IbHBIX U
Herpe/ieNlbHbIX YIJIEBOJOPOJOB K pacTBOpy IlepMaHraHaTa Kaiusi U OpoMHON Bofe.
O6pa3oBanyre He(TSIHOU TJIEHKHU Ha IOBEPXHOCTU BOJBI.

OO6Hapy>keHue HeTpe/ie/IbHBIX COeJUHEHNH B )KUAKUX HeTernpoAyKTax.

[Tonyuenne mactuueckoir cepel. [lomyuenue ©Gesoro  docdopa. Ilomyuenue
JUCTWINUPOBAaHHOM BOAbl. OUuMCTKa CMeCH KpHUCTalJIOB JMXpoMaTa W TepMaHraHara Kasusl.
OO6pa3sipl pa3IMYHBbIX [JUCIIEPCHBIX CHCTEM: 3MYJIbCHU, CYCIIeH3HWH, a’dpO30JM, Teld U 30JIH.
[Tonyuenve kosnougHoro pactBopa u3 xsopuga kenesa (L). Koarynsuus mnosydyeHHOro
pactBopa. OpdekT Tunzans.

JlabopamopHble onbimbl.

1. KoHcTpyrpoBaHMe MepUOJuUuecKoi TabaMi{bl XMMHUECKUX 3/IEMEHTOB C HCIIO0/Ib30BaHHEM
KapTOyekK.

2. O3HaKOMJIeHHe C KOJUIeKL[MSIMU MeTaJlJIOB U CILJIaBOB.

3. bpoyHOBCKOe [Br)KeHHe YaCTUL] TYLLM WX LIBETOUHOU MbUIbLIBI B BOJE.

4. TlpoBepka npubopa Jyis TIo/TyueHHs Ta30B Ha FepMeTHUHOCTb.

5. YBenuueHue [aB/IeHUs KULKOCTU TIPU ee CKaTUU.
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6. CpaBHeHHe KojiebaTeTbHBIX JBM)KEHUM MOJIEKYJT BOJbI | Jib/la € romornbio CBY.

7. BpimapyuBaHue pacTBOpa TMoOBapeHHOM coju. OuabTpoBaHME TreTepOreHHOM CMecCH.
OTcrauBaHMe, KakK CIOCOO pa3fe/ieHus CMeced JeKaHTaliedd W C TIOMOIIBI0 JIe/TUTeTbHOMN
BOPOHKM.

8. O3HakOMJIeHHe C JUCTIePCHBIMU CUCTEMaMU

IMpakmuueckas paboma Ne 1. VI3yuenue dororpaduii TpeKOB 3apsyKeHHBIX YaCTHLI.
ITpakmuueckasi paboma Ne 2. Tlomyuenue, coOvpaHue U pacrio3HaBaHUe T'a30B.

Pasgen 3. XumMuueckue peakijyu

XuUMHMUecKre peaklMd M UX Kiaaccupukanus. XUMHAYeCcKde peakLyud WIM XUMHUUecKue
sIBJIEHUsI, UX OTIWYMS OT (PU3UUYeCKUX siBjieHWd. Peakiu 6e3 M3MeHeHHUs] COCTaBa BeILeCTB:
a/JIOTPONIM3allMd M Uu30Mepu3auuy. Peakium, yaympye C M3MeHeHMeM YWC/Ia M COCTaBa
BeIlleCTB: COeAVHEHMs], pa3/IoKeHUs, 3amMellleHusi, obOmeHa.  Peakuuu, TMpoTekaroiiye c
Bbl/leJIeHMeM WM TIOIJIOLjeHWeM TeIUIOThI: 5K30- M 3HJOoTepMuueckue. [Jlpyrue INpuU3HaKu
K/lacCU(UKaLMM XUMUUECKHUX peakLUii Ha rpumepe cuHTe3a okcuza cepel (VI): usmeHeHue
CTeTieHell OKHWCJIeHHSI 371eMeHTOB, 00pasyloLMX BeIlecTBa, HCIOIb30BaHWE KaTaan3aTopa,
arperaTHOe COCTOsIHME Bell|eCTB, HallpaB/ieH!e MPOLeCCOB.

CKOpOCTb XMMMUeCKOM peakiuu. IloHATME O CKOPOCTM XUMHYECKOM peakliu.
'oMoreHHble ¥ TreTeporeHHble peakLMU. 3aBUCUMOCTb CKOPOCTH XUMHWUYECKON peakLUU OT
TIPUPO/Ibl pearvpyrolliyX BellecTB, UX KOHLIeHTpalMM. 3aBUCHMOCTb CKOPOCTH peakLUd OT
Temnepatypsl. [lpaBuno Bant-I'odda. 3aBUCUMOCTb CKOPOCTH peakLyd OT IUIOLaAu
COTIPMKOCHOBEHHS Bell|eCTB U Ha/IMuMs KaTaau3aTopa.

O6paTtuMoCTh XUMHUYeCKUX peakluii. HeobpaTumMble 1 oOpaTrMble peakijuu. COCTOsIHUE
XVMHUYeCKOTO PaBHOBECHsI /1/isi 0OpaTUMBIX peakIivii.

[Mpuniun Jle-Illatesnbe. CMellleHHe XUMHUECKOTO paBHOBeCHs 00paTUMbIX peakivii B
XMMHYeCKOM NIPOM3BO/CTBE Ha NTpUMepe CUHTe3a aMMHUaKa.

Okuc/MTeIbHO-BOCCTaHOBUTe/IbHBIE peakiiuy (OBP). DnekTponus.

CrerneHb OKHC/IeHHUs U ee orpefenieHre 1o ¢gopmyse coeauHeHus. [lonstue 06 OBP.
Oxucvrens ¥ BOCCTaHOBUTE/Ib, OKHUC/IEHVEe ¥ BOCCTaHOBJIEHUE.

OMeKTpo/In3 pacrulaBoB ¥ pacTBOPOB Ha MpUMepe XJI0pHU/ia HaTpusl.

OJIeKTPOJIUTAYECKOe T10/IyueHre alfoMuHus. [IpakThueckoe nprMeHeHHUe 371eKTpOoJIn3a.
I"anpBaHOMIIACTHKA M Fa/lbBaHOCTETHS.

XvMHUUeCKe WCTOYHUKUA TOKa. ['ajibBaHMUeCcKue 3j1eMeHThl Ha IIpYMepe 3JjIeMeHTa
HManmans-5kobu, WX yCTPOWCTBO W TIPUHLIMI /I€MCTBUs. YCTPONCTBO OaTapeliku Ha TprMepe
CyXOro I|eJIOYHOTO 3jeMeHTa. YCTPOMCTBO CBMHLIOBOTO akkyMmyssropa. ['anbBaHu3auys U
3/1eKTpodopes.

®usmka Ha ciyxOe desoBeKa. AHTPOINOMETpUS: M3MepeHHe [JIMHbI M MacChl Tesa,
CIMPOMETpPUS U JKU3HEHHasi €eMKOCThb JIerkKuX. TersioBble W3MepeHHsT W TerioTepanusl.
W3mepenue aprepuasbHOrO [laBJ/IeHUS. l'unepTroHuss ¥ TUNOTOHUA. Y/IbTpa3sByKOBasi
JMarHOCTUKa U Tepanus.  JjekTporepanus. JlasepHas Tepanusi. MarHuTHbBIM pe30HaHC U
peHTreHoguarnoctuka. darooporpagus. Tomorpadus
LemoHcmpayuu.

[Tonyuenue 6enoro ¢ocdopa. 'openue dochopa u pactBopenue okcuga docdopa (V) B
Boge. [Tonyuenuve u pasnoxenue rugpokcuaa megu (IT). BzaumogelicTBue xesie3a C paCTBOpOM
cynbara meau (II). OmbIThl, WutOCTpUpYHOIIMe TipaBuio bepromie — obpa3oBaHue ocajka,
raza wid y1aboro 3meKTpo/nTa.3aBUCHMMOCTh CKODOCTH DeakLd OT TPUPOJbI BeIecTB Ha
rpyMepe B3auUMO/IEHCTBUSI PacTBOPOB pas/MUHbIX KHCAOT OJWHAKOBOM KOHLIEHTpAaLMU C
OJIMHAaKOBBIMM I'DaHy/laMM LJUHKA Y B3aUMOJENCTBHE O[JMHAKOBBIX KYCOUKOB MarHus, LIMHKa U
)Kerme3a C COJISTHOW KWCIOTOW. B3auMogeiicTBHe pacTBOpa CepHOM KUC/IOTBI C pacTBOpaMM
THOCY/Ib(aTa HAaTPUsl Pa3/MUHON KOHLIeHTpaluu. B3aumogelicTBe pacTBOPOB CEPHOUM KHC/IOThI
Y TUOCY/Ib(aTa HAaTPus TIPU Pa3/IMUHBIX TeMriepaTypax.
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O6paTtrMble peakivy Ha TMpHUMepe ToyueHus: pofanuza >kenesa (L) u HabmromeHus 3a
CMellleHMeM pPaBHOBeCHsI I10 MHTEHCUBHOCTM OKpAaCKW IPOAYKTa peakLuu IIpU U3MeHeHUU
KOHL|eHTpal[U1 peareHToOB U MPOAYKTOB.

['openue cepsbl, kKak OBP. Mogenb s/ektponusepa. Mogiesib 371eKTPOIM3HOM BaHHBI IS
nonyueHuss amomuHus. Konnekiusi Oarapeek. CBUHIIOBBI aKKymyssaTop. Pocrtomerp,
MeJMLIMHCKUe BeChbl, CIIMPOMETP, PTYTHbI UM 3J€KTPOHHbI TEPMOMETPbI, TOHOMETPHI
pas3/IMuHbBIX BUZIOB, J1a3epHasl yKasKa.

BugeopparmeHTsl 1 C1aiifibl IO TEMe.

JlabopamopHble onbimbl.

1. BnusHue TemnepaTypbl Ha CKOpOCTb peakumu okcuza Megu (II) ¢ cepHoil KMUCIOTOM.
PasnoykeHve nepokcuzia BoAOpoJa C MOMOIIBK OKcHJa Maprasua (1V) , a Takke Karasasbl
CBIPOTr0 KapTodeJisi.

2. BeiTecHeHre Meiu U3 pacTtBopa cy/bgara meau (I1) >xene3om.

[Mpaktryeckast pabora Ne3. V3yueHne XMMUUECKUX peaKLUil.

[MTpakTrueckast pabota Ne 4. COopka rasibBaHUYeCKOTO 3/IeMeHTa U UCTIBITAHHE eT0 [1eHCTBUS.
Pa3pen 4. 3n0poBbe

CucremaTHueCKoe MoJI0’KeHHe YesloBeKa B MUpe JKUBOTHBIX.

buonornueckass knaccupukanys venoBeka. [IpgMoxokzieHre U ero B/USIHUE Ha CKeJleT
yesioBeKa. Pyka — opraH W IpOAYKT TpyZa. PasBuTve uyepena ¥ rosIoBHOTO MO3ra yesiOBeKa.
[lepBast 1 BTOpasi CUrHa/IbHble CUCTeMbl. bruocoLyansHas rpypo/a yeaoBeka.

['eneTyka yesioBeKa ¥ METO/bI €€ U3yUeHUsl.

OCHOBHBIE TIOHATUSI TeHeTHWKHU: Hac/e[CTBeHHOCTb, U3MEHUYMBOCTb, I'e€H, XPOMOCOMBI,
MyTaljiM, [eHOM, TeHOTWM, (eHOTHUI, [JOMUHHUPYIOIIMe U peLeCCHBHble TpHU3HaKu. ['eHOM
yesioBeKa U ero pacmm@poBka. [IpakThueckoe 3HaueHWe M3ydyeHUs TeHOMa uesioBeKa. MeTo/ibl
W3yueHUs] TeHeTUKU YeJoBeKa: TeHeajornyecKnd, OJIM3HELOBbIM, LIATOT€HEeTHYeCKHil.
I'eneTnueckue (HacsieICTBEHHbIE) 3a00/1eBaHMs YesloBeKa.

®u3uka uenoBeka. CkeneT € TOYKM 3peHHs1 (DM3MYECKOTO TIOHSATHSI O pblyare.
KpoBooOpaiiienue B cBeTe THAPOJUHAMUKU: TyJIbC, KPOBsHOe AapyieHue. duddysus, Kak
OCHOBa ()OPMHUPOBAHUS TIEPBUYHOM 1 BTOPUYHOM MOUHM B TTOYKAX, a TAK)Ke Ta3000MeHa B TKaHIX
YU Jserkux. TepMmoperyssnuss C IIOMOLLIBIO KOXU IIyTeM TeIIONPOBOJHOCTH, KOHBEKLUH,
W3JIyYyeHUs] U UCIIapeHus BOZJpl. DJIeKTPOAUHAMUYEeCKasl IPUPO/ia Nepejaul HePBHBIX UMYJIbCOB.
OnTtryeckast cucTeMa 3peHusi. AKyCTHUecKasi CUCTeMa CyXa U rojiocoobpasoBaHue.

XuMusl yenoBeKa. XUMHYECKMM COCTaB Tejla 4ejiOBeKa: 3/leMeHTbl M BelllecTBa, UX
Kj1accudukaius U 3HaueHue. Boga, ee ¢yHkumu. BogHbili 6anaHC B opraHusMe uesioBeKa.
MuHepasbHbIe BellecTBa U UX POJib B )KU3HE/IeATeTbHOCTH OpraHu3Ma uesioBeka. 3aboneBaHus,
CBsi3aHHbIE C HEJOCTAaTKOM WM W30BITKOM HEKOTOPBhIX XWMHUYECKHWX 3/IeMEHTOB B OpraHH3Me
yeJsioBeKa.

ButamuHbl. VicTOpUst OTKpBITHS BUTAMUHOB. BUTaMMHBI, KaK OMO/OrMUecKH aKTUBHBIE
BemlecTBa.  bosie3HH, BbI3BaHHbIE HEJOCTATKOM WM W30BITKOM BHUTAMHHOB: aBUTaMHHO3BI,
TUIMOBUTaMUHO3bl, TUTIEPBUTAMUHO3BI.

CyTouHasi ToTpeOHOCTh YesioBeKa B BUTAMUHAX U MX OCHOBHbIE (DYHKLIVH.

Knaccudukanus ButamMmuHOB. BozopacTBopuMble BUTaMUHBI Ha Npumepe BuTamuHa C.
’KupopacTtBoprMble BUTaMUHBI Ha IIpYMepe BUTaMUHa A.

I'opmoHsL.

HepBHas u rymopasbHas peryJjsiluu IIPOLIECCOB JKU3HEJEesTeJIbHOCTU OpraHu3Ma.
I'opMOHBI, KaK MPOAYKTHI, BblpabaThiBaeMble jKejie3aMU BHyTpeHHelH CeKpeLji.

Knaccugukaiysi TOpMOHOB IO ’Kejle3aM, KOTOpble X MPOAYLMPYIOT U 10 XUMHUUeCKOU
nipupozie. CBoiicTBa ropMOHOB. VIHCY/MH, KaK TOPMOH 6elKOBOM MpUpPOAbL. AJjpeHasnH, Kak
TOPMOH aMUHOKMCJIOTHOM NIpUpobl.  CTeponiHble TOPMOHBI Ha IIpUMepe Mo/oBbIX.  ['unep- u
rUNo(QyHKLMSA >Kesle3 BHyTPeHHeN CeKpeLyy.

JlekapctBa. KpaTkue cBefieHWss O 3apOXK[eHUM W Pa3BUTUMN (dapmakos10rum.
Krnaccugukarysi nekapcTBeHHbIX CpeJICTB I0 arperaTHOMYy COCTOSIHUIO: >KHMJKWe (pacTBOPSI,
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HACTOW, OTBapbl, MUKCTYPBI, 3MYJbCUH, CYCTIEH3UH W [p.), TBepJble (TIOpOIIKH, TabIeTKH,

MWIIONH, KarCyJbl), MSITKWe (Ma3W, JIMHUMEHTHI, NacTbl, CBeUYM). AJKaroujpbl. BakijyHsl.
XuMyoTepanieBTUUeCKHe —TIpernapaTbl. AHTHOMOTHKH. HapkoTtuueckue mpernaparsl.
Hapkomanuss u ee mnocnefctBusi. ONTUManbHBIA DEXUM TPUMEHEHHUsl JiIeKapCTBEHHbBIX
rpernaparos.

300poBbIii  00pa3 ku3HU. Pu3nyeckue 370pOBbe U ero Kpurepuu. Ilcuxuueckoe
3J0pOBbe U ero Kpurepud. HpaBcTBeHHOe 30pOBbe W €ro KpUTepuu. TpU OCHOBHBIE
COCTaBJISIFOLIME 37I0DOBOrO0 00pa3a >KU3HU: DEeXUM /[IHs, TMpaBUIbHOe MWTaHue, (u3ndeckas
aKTUBHOCTb U 3aHSITHe CrOpTOM. PakTOphl, BAMSIOLIME Ha 370POBbe YeslOBeKa: OKpYyKarolast
cpefia, npoduaakTHUecKkasl BaKL[MHALUS, CTPeCcChbl, BpeJHble TMPUBBIYKU. AJIKOTOJM3M M €ro
nocsieficTeus. HapkomaHus U ee oC/e/ICTBUS.

®dusnka Ha ciayxbe 370pOBbs UesioBeka. AHTPOIIOMETDPUs: M3MepeHHe JJIMHbI U MacCChI
Tesla, CIMPOMEeTPUsl M >KU3HEHHasl eMKOCTb JIerkKuX. TeruioBble M3MepeHUsi M TeryioTeparusl.
N3mepenue aprepuasbHOrO [aBjieHusl. ['MIIEPTOHUS U TUIIOTOHUS. YnbTpasByKkoBas
[JVarHoCTWKa W Tepanus. JjeKTporepanus. JlasepHas Teparus. MarHuTHbI pe3oHaHC U
peHTreHoguarnoctuka. darooporpagus. Tomorpadus

CoBpeMeHHbIe MeJULIMHCKYEe TeXHOJIOTUN

30poBbe UesiOBeKAa: CUCTeMHbIM mozaxon. HopmanbHasg Qusmosiorusi 4esaoBeka.
OcobeHHoCTH (DYHKLIMOHMPOBAHUS /IbIXaTelbHOW, KDOBEHOCHOU M /IPYTHX CHCTEM OpraHu3Ma.
dusnonoruyeckde IoKasaTeJd OpraHvM3Ma uejioBeKa W MX HOPMa/lbHOe 3HaueHue.
MeULMHCKIE TeXHOJIOTHH AMarHOCTUKY 3a00/1eBaHmi. BO3MO)XKHOCTH 1 TIEpCIIEKTHUBBI METO/I0B
Npo(UIaKTUKH, Teparid W BOCCTaHOBJeHUs1 opraHusma. Ilogxofpl K  TOBBILIEHUIO
5 peKTUBHOCTH CUCTeMbI 3/JpaBOOXPaHeHHsI.
WHudexironHbie 3ab0sieBaHUs U UX TIPOPUIAKTHKA

Undekiponabie 3aboseBanust U ux Bo30yautenu. CriocoObl miepesjaur WHPEKLIMOHHBIX
3aboneBaHril U colua/ibHble (AKTOpPBI, CMOCOOCTBYIOIME WX pacnpocTpaHeHuto. VIMMyHHast
cucTeMa W TIPUHLUIBI ee PaboTbl. OcobeHHOCTH (YHKIMOHUPOBAaHUS MMMYHHTETa Y PasHbIX
rpyrn  HaceseHus. Criocobbl TpodUIakTUKKA HHGEKMOHHBIX 3aboseBaHuil. BakiuHaiusi.
HampaByieHHOCTh MeJMLIMHCKUX TIperapaTtoB i 60pb0bl ¢ MHGEKIMOHHBIMU 3a00/IeBaHUSMH.
[Tpobsiema pa3BUTHsI yCTOMUYMBOCTH BO30yAuTeselt 3aboneBaHrii. MexxayHapo/jHbIe TPOrpamMMbl
1o 60pr0e ¢ MHPEKLMOHHBIMU 3a00TeBaHUSMHU.
Hayxka o npaBu/bHOM NMUTaHUU

Mertabosm3M, Kak OOMeH BeIleCTBOM W SHeprueil Ha ypOBHe OpraHv3Ma. [IpHHIUIIBI
(YHKLMOHHMPOBAHUS MHILeBapUTeNbHOW cucTeMbl. KauecTBO TPOAYKTOB MWUTaHUSI C TOUYKH
3peHusl SHepreTUUeCKOM LIeHHOCTH U COZep>KaHWs IOJIe3HbIX U BpPeJHBIX BelecTB 3HaueHue
cbanaHCUPOBAaHHOTO TWTaHUs [Jisi TIOAJep)KaHusi 370poBbs. [IuiieBbie 100aBKU: TIO€3HbIE
cBoiicTBa ¥ T060uHBIe 3(h(HeKThl MX UCTOMb30BaHus. [IreThl 1 0COOEHHOCTH UX MTPUMEHEeHVS.
Llemoncmpayuu.
Tabmunpl, BugeodpparmenTsl U criaiel 1o Teme: CkeneT uesioBeka. Mysisbk «Topc uesioBeka».
Mopens monekynsl THK. Mopenu riasza, yxa, MOYKW, HEPBHOW CHUCTEMbI uejlOBeKa, KOXKHU.
Ckertet yenoBeka. VI3mepeHue nysbca, JaBaeHNs], OCTPOTHI 3peHHs], TemMIepaTyphl Tesa.
Kosnekuuu: BUTAMUHHBIX [IperapaTroB, MeAULMHCKUX TOPMOHA/IbHBIX IIperaparos,
JIeKapCTBeHHbIX ()OPM pa3/IUYHOIO arperaTHoOro COCTOSIHUS, JIeKapCTBEeHHbIX (POPM pas3IMuHOro
criekTpa JelcTBUs. buypeToBasi M KCAaHTONMPOTEMHOBAas peakLMW JJ/Is1 IperapaTa MHCY/IMHA.
[TopTpeTs! BbIJJAIOIIMXCS YUeHbIX, BHECIIMX 3HAUMTe/IbHbIN K1aj B apMakosioruto. Poctomerp,
MeJMLIMHCKWe BeChbl, CIIMPOMETD, PTYTHbI U 3J€KTPOHHbI TEPMOMETPbI, TOHOMETPHI
pas3/IMUHBIX BU/IOB, J1a3epHas yKa3ka
JlabopamopHble onbimbl.
1. V3yueHre MHCTPYKLMY MO NPHMEHEHUWIO alTeuHbIX MpernapaTtoB BUTaMUHOB. OmnpezeneHue
pH pactBopa ButamuHa C.
2. Onpepenenue pH cpezibl pacTBOpa acrvpuHa
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IIpakmuueckasi paboma Ne 5. HccredoeaHue nponopyuoHaabHOCmMu COOCMBEHHO20 PAayuoHd
numadusl, NpogepKa coomeemcmeus Maccbl mesad 603pAacmHOU HOpMe.

IIpakmuueckasi paboma Ne 6. lHmepnpemayus pe3ynbmamog obwje2o aHaiusd Kpogu u Mouu.
ITpakmuueckas paboma Ne 7. OLieHKa UH/JUBU/Iya/IbHOT'O YPOBHSI 3/]0POBbSI.

IIpakmuueckasi paboma Ne 8. OrjeHKa 610/I0rMYeCKOro BO3pacTta

Paszpaen 5. CoBpeMeHHOe ecTeCTBO3HaHHe Ha CIy)K0e yes0BeKa

OneMeHTapHbl /1M 3jeMeHTapHble YacTULb? [loHATHEe O (u3MKe BBICOKMX SHEpPTHil.
JIMHeUHbIN YCKOPUTE/Ib 3/IeMeHTapHbIX YaCTHL], aJlpOHHBIN KoJu1anzep.

[enenvie aTOMHOrO si5pa: NMPOTOHBI, HEUTPOHBL. PyH/IaMeHTa/IbHbIe YaCTULIbI: JIEITOHbI
Y kBapku. ®oroHbl. b030HBI. AHTUYACTHULIBIL.

Bosbiioli afipoHHBIA Ko/taiiiep.  MOHTaX M yCTaHOBKA OOJIBIIOTO apOHHOTO KOJUlaijepa.
[Mpuniuun geiictBusi Kostakgepa. [lpoucxoxzaeHue maccel. bo3on Xwurrca. ITpoucxoxzaeHue
Bcenennon. AHTUMUP.

OHepreTuKa 1 sHeprocbepekeHue

[TpoGsiembl 3HeproobecrieyeHus: HalMOHANbHBIE, PerMOHA/IbHBIE, JIOKA/TIbHBbIE. 3aKOHBI
COoXpaHeHus] Maccbl M SHepruM. [IpakThueckoe IIpUMeHeHVe 3aKOHOB COXpaHeHUs. Bujpl
sHeprud. CBs3b MacChl U 3HEpPryu. OJIeKTPOIHeprusi U crocobbl ee mosnydeHus [losmyueHue
3JIEKTPUUECKOr0 TOKAa C TIOMOLLBI0 3jleKTporeHepatopa. HeTpagulMoOHHasi 3SHepreTHka.
TeruioBele ¥ rugpossiekTpocTaHiuu.  OCHOBHBIE  TIOHATUS ~ aTOMHOM — SHEPreTHKU.
PaznioakTMBHOCTb.  f1ZiepHble peaklyyd. ATOMHasi CTaHLUsi U MpUHUUN ee pabotel. ADC Ha
ObICTPBIX HeHTpOHaxX. Pasrion3oTonHble TepMo3iekTpudeckue reHeparopsl (PUTE M), mpuHImn
ux pedctBus.  O6sacT TIpUMEHEHUs] aTOMHOM JHepPreTHKW.  flJiepHasi SHepreTuka u
TIePCIIeKTUBBI ee MCII0/Ib30BaHus. DHeprornoTpedieHre 1 3Hepro3deKTHBHOCTb.

[TposoBosbcTBeHHast ipob/ieMa U My TH ee peliieHusi. ['eorpaduist rosiofja ¥ ero MPUUKHBL
OcHOBHBIe HarpaB/eHus B perieHUH [Ipo10BOIECTBEHHO MPOOJIEMBI:

- WCI0JIb30BaHWe XHUMHUUeCKHUX BellecTB (y4oOpeHUs, peryisTopbl pocCTpa, (epOMOHBI,
NeCTULIU/IbI, Perlesl/IeHThI);

- Co3JaHue HCKYCCTBEHHbIX TIPOJYKTOB [ATaHWs; - MeTO/Ibl CO3/,aHus
BBICOKOIIPOM3BOJUTE/IbHBIX COPTOB paCTEHUU U NOPOJ, ’KUBOTHBIX.

OcCHOBBI OUOTEXHOIOTUN

[ToHsiTe OGMOTEXHO/IOTMM, KaK TIPOM3BOJUTENBbHOW CH/bI OOIIeCTBa, MCMOMb3YIOIeH
)KUBBI€ OpraHM3Mbl U OHOJOrMYecKue TpoLecChl B TIPOU3BO/CTBe. TpU 3Tara CTaHOB/IEHUS U
pa3BUTHs OWTEXHONOTWMH:  paHHssA, HOBas M HOBeWlas. TpagurMoHHasi OHOTEXHOJIOTHS:
TIPOM3BO/ICTBO TIPOAYKTOB TMWTaHUsl, TiepepaboTka OTx0fi0B. MornekyrspHasi OHOTeXHOJOTHs.
Crpykrypa u (pyHKUMS HYKIeWHOBBIX KUCIOT. CuHTe3 Oenka. Knerounas wrkeHepusi. ['eHHas
Tepanus. [IpuMeHeHHe OMOTEXHOJIOTMM B 3/IpaBOOXPAHEHUM, CETbCKOM XO3SIHCTBE M OXpaHe
OKpy’Katolleld cpeZbl. ['eHHas uWHXeHepusi. ['eHHOMOJU(ULIMPOBaHHbIE OpraHusmsl U
TpacHCTeHHbIe NPoAYKThI. KietouHas unxeHepus. KnoHnpoBaHue.

OMOproOHanbHBIe YW CTBOJIOBBIE K/IETKW. buHonornyeckass WHXeHepus, KaK MeTo[
WCTI0/Ib30BaHUsI MUKPOOPraHU3MOB B KauecTBe OMOpPeaKTOpOB [ijIsl MOJIyueHUsl TIPOMBIIIeHHON
npoAyKuuu. OCHOBHble HampaB/jeHWsi MCI0/Ib30BaHUS  (DepMEHTaTHBHBIX  IPOLIeCCOB.
MimmobunusoBaHHble ¢epMeHTbl. MUDOBOW pPBIHOK OvoTexHosioruii. [lepcrieKTUBbI pa3BUTHS
POCCUMCKOTO CerMeHTa.

HaHoTexHo/i0rny 1 Ux nNpuiokeHue

HaHouacTvubl B )KMBOM M HEXMBOW TIpUpOJie: pasMepbl, THUIIBI CTPYKTYpBI,
¢byHKUMOHaMbHAasE 3HAUMMOCTb. OC0OeHHOCTH (PU3NUeCKUX U XUMUUECKUX CBOMCTB HaHOYACTHL].
Camoopranusauysa. Metoapl monyuyeHMss HaHOudacTHL. MeTofpl M3ydeHUsT HaHOMaTepHasoB.
KoHctpyupoBanve HaHomaTepuasioB. HoBble TexXHO/IOrMM, CTpOSIIMeCs Ha MCIO0JIb30BaHUU
HAaHOUYAaCTUL] W MaTepuajoB, II0JlyyaeMbIX M3 HUX. [lOHITME O HAHOTEXHOJIOTMH, Kak
yIpaB/IsieMOM CHHTe3e MOJIeKYJ/ISIPHBIX CTPYKTYyp. /[Ba Iojxo/a B HaHOTEXHOJIOTUU: «CBEPXY
BHU3» U «CHM3y BBepx». MOJeKymspHbld CHUHTe3 U camocOopka. HaHockommyeckoe
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BbIPAII[BaHME KPHUCTA/VIOB W  TIONIMMEpHU3ULMSA. YTIeposiHble HaHOTPyOkHW. CHHepreTHKa.
BiusiHue HAaHOTEXHOJ/IOTUN Ha pa3BUTHE TeXHUKU. DKOJIOTMUECKWI acrieKT HAaHOTEXHOJIOT M.
®usvka u ObiT.  HarpeBaTenbHble W OCBeTHTeNbHbIe TPUOOPBL. Pa3sHOBHAHOCTH JIaMIT:
HaKa/IMBaHUsl, rajloreHHble, JJIOMUHEeCLIeHTHbIe, CBeTOAUOHbIe.

MukpoBosiHoBasi reub (CBY-reus) v mpuHLUM ee paboThI.

Ky KOKpUCTa/l/IMUecKre SKpaHbl U JUCIIEN, X YCTPOUCTBO. D/IEKTPOHHBIA TEPMOMETD.
HomarHue poOoThl. PajguoriepejaTuMku U paZiiONIPUEMHUKH. [IpUHIMITHANIBHOE YCTPOHCTBO
TesieBM30pa U TesieBUeHUs. CIlyTHUKOBasi U COTOBAs CBA3b.

Xumust 1 ObIT. Motole ¥ YUCTSIIMEe CPeicTBA. [IOBEPXHOCTHO - aKTHBHBIE BEIeCTBa
(TTAB). OtbenuBarenu: XMMUUeCcKrde U ONTUUYecKue. VIHCeKTUIMBI - cpeZcTBa /i/isi 60pbOBI C
HAaCeKOMbIMH. XUMHUECKHe CpeACTBa THUTHeHbl W KOCMeTUKW. [luireBble 00aBKH, WX
MapKUpOBKa.

CuHepreTuka.

[ToHsiTHe O CUHepreTHKe W CaMOOpPraHW3aldd OTKPBLITHIX cucTeM. OOIue TPUHLIMIIGI
cuHepreTWKW. Touka OMdypKayuy U aTTPakT. Po/ib CUHEpPreTUKU i W3yYeHUs] TIPUPOJHBIX U
couvanbHbIX  sBleHUH. CTpPyKTypMpOBaHMe MaTepuaJbHOTO MHpa U €ero  U3yuyeHue
crieL{Ma/IbHbIMU pasziesiaMu (PU3UKH.

@OopMBI IBUKEHUS] MaTepUH.

EcTtecTBO3HaHMe U UCKYCCTBO. 30/I0TO€ CeUeHre U ero UCIoIb30BaHe B IMPOU3BEIeHUSIX
apXUTeKTYPhl, >KUBOMMCH, CKYIbNTYphl. [locienoBaresnibsHocTe @uboHaUuUM, ee pUMeHeHHe B
WCKyccTBe. PacrnpocTpaHeHHOCTb TIpaBW/a 30JI0TOCO CeUeHUs1 M MOC/Ae[0BaTe/IbHOCTH
@®uboHayu B JKUBOW TIpUpOJe. bruoHvka U apxuTekTypa. B3auMonpoHUKHOBeHVe
eCTeCTBO3HaHUS U MCKYCCTBA.

Llemoncmpayuu.

Tabmurpl, BusieodparmeHTs! U hoTorpaduu 1o Teme.

IMoptpetsr: k. Yensuka, I1. Xurrca, JI.M. Jlenepmana, M. Papajgeii, A.A.bekkepenb, M.
Cknagosckas-Kropy, JI. MelitHep, O. I'aHH

JlabopamopHble onbimbl. 1. VI3MepeHre rapaMeTpOB KUCTU PYKU

IIpakmuueckasi paboma Ne 9. V3yueHuie siB/ieHNs 371IEKTPOMarHUTHON UHZYKLAU.
IMpakmuueckas paboma Ne 10. VI3yueHue 30/I0TOTO C€UEHHs Ha Pa3/InUHbIX 00bEKTax.

Pa3pen 6. Bkiag coBpeMeHHbIX yueHbIX B (popmupoBanue EHKM

W3yuenne Ovorpadmu COBpeMeHHBIX POCCHHCKMX yueHbIX. OIleHKa BK/Ia/la COBPEMEHHBIX
poccuiickux yueHbIX B opmupoBaHre EHKM. ITocnesHue oTKpBITHS B 00/1aCTH eCTeCTBEHHBIX
HayK.

IVTIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA ITPOI'PAMMBI I1o
ECTECTBO3HAHUWIO HA YPOBHE OCHOBHOT'O CPEAHEI' O OBPA30OBAHUSA
M3yueHue ecTecTBO3HAHHMSI HA YPOBHE OCHOBHOTO CpeZiHero o0pa3oBaHMs HarpaB/eHO Ha
JOCTIDKeHHe JTMYHOCTHBIX, MeTarlpeIMeTHBIX U TIPeIMETHBIX 00pa30BaTe/IbHBIX Pe3yJ/IbTaToB.
B pe3ysbTaTe u3yueHUs eCTeCTBO3HAHMSI HA YPOBHe OCHOBHOTO CpeZiHero o0pa3oBaHUs y
obyuatorerocst 0yayT chopMHUPOBaHbI CIeAYIOIIME TMYHOCTHBIE Pe3y/IbTaThl:
B L|eHHOCTHO-OpHEeHTAllMOHHOU c(epe — BOCIMTaHME YYBCTBA I'OP/OCTU 38 POCCUICKUE
eCTeCTBEHHbIe HayKU;

B TPYyZOBOM cdepe — TOTOBHOCTH K OCO3HAHHOMY BbIOODY Ja/ibHeMiiei
obpa3oBaTesibHOM U MPoheCcCHOHaTLHON TPaeKTOPUH;
B [03HaBaTe/JbHOM (KOTHUTUBHOW, WHTE/IEKTya/lbHOW) cepe — yMeHHe YMpaB/siTh

CBOEM MO3HaBaTe/IbHOM 1eSITe/IbHOCTBIO.

B pe3ysibTaTe 0CBOEHUs MPOrpaMMBI 110 eCTECTBO3HAHHIO HAa YPOBHE OCHOBHOTO CPeTHEro
obpa3zoBanust y oOyuaromjerocss OyayT chOpMHpPOBAHbI MeTarpeJIMeTHbIE Pe3yJ/bTaThl,
BK/TIOYaloIIie B cebsi ciefyroriee:
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— OBJIaJleHMe YMEHWsSMHW M HaBblKaMM pPa3/IMUHBIX BHJOB I103HaBaTe/IbHOU
JlesiITe/IbHOCTH, TIPUMEHEHHsI OCHOBHBIX MeTOZOB I03HaHMUsS (CUCTeMHO-WH(OPMAaLMOHHbIN
aHa/v3, MOJe/MpOBaHUe) [/l U3YUYeHMUs] pas/IMUHBbIX CTOPOH OKPYJKarollero eCTeCTBEHHOIrO
MUDa;

— OB/aJileHhe OCHOBHBIMM WHTe/JIeKTyalbHbIMUA oOrepalysMu: (HopMy/IUpOBaHUe
TUTIOTe3, aHa/M3 U CUHTe3, CpaBHeHUe, 0000lljeHre, CUCTeMaTH3alusi, BbIsIBJIeHHe TPUUMHHO-
CJ1eJCTBEHHBIX CBsI3eH, [IOMCK aHa/IOTOB;

— (dopMupoBaHUe yMeHHUI reHepupoBaTh WJeU U OTpejieNiaTh CPeJCTBa, He0OX0 uMble
JJ1S1 UX peanu3aluy;

— ¢dopMUpOBaHUe YMeHUM ompesie/siTh Lie/ld U 33/laui JesTelbHOCTH, a TaK)Xe BbIOHUpAaTh
CpeACcTBa peanv3aldu STUX Lielel U TPUMEHSITh Ha TNpakTuKe; (OpMHpPOBAaHHE YMEeHWH
WCII0JIb30BaTh pas/MuHble MCTOYHUKHU [/ TIOJyUeHHUs] eCTeCTBeHHO-HayYyHOW WH(pOpMalu U
NTOHVMAaHUS

3aBUCHMOCTH OT CoOJiep)kaHusi ¥ (OpMbl Tpe/iCTaB/IeHHOM HWHGOpMaLMyd U Lieei
azipecara.

IMPEJMETHBIE PE3YJ/IBTATHBI

K koHIy o0yuenusi B 11 Kiacce npefMeTHbIe pe3y/bTaThbl Ha 0a30BOM YPOBHE [JO/DKHBI
oTpakaTb c()OPMUPOBAHHOCTb y 0OYUAIOIUXCS YMEeHUH:

- JeMOHCTpPUpOBAaTh Ha IpHMepax pOJib eCTeCTBO3HaHUSl B pa3BUTUM 4e/I0BeueCKOU
LMBU/IU3aL1H;

- BBIJEJNATH IePCOHANBHBIM BKJIAJ, BEJUKWX YUY€HbIX B COBPEMEHHOe COCTOSIHUE
€CTeCTBEHHBIX HaykK;

- TPaMOTHO NPHMEHSITb eCTeCTBEHHO-HAYUYHYI0 TePMUHOJIOTHIO IPU OMKUCAaHWU SIBJIEHUMN
OKDY’Karo1Llero Myupa;

- 00OCHOBaHHO TIPUMEHATb TIPUOOPBLI /I W3MepeHUs W HaO/IOIeHUs, WCIO/b3YS
OlMCaHWe WM TIPeJJIO)KeHHBbIM aarOpuTM SKCIleprMeHTa C Liefbio TOoydyeHus 3HaHud 00
00BeKTe U3yUeHUs;

- BBISIB/ISATh XapaKTep sIBJIeHWI B OKpY)Karolleil cpesie, MOHUMAaTh CMbIC/T Hab/ro1aeMbIx
TIPOL[eCCOB, OCHOBBIBASICh HA eCTeCTBEHHO-Hay4YHOM 3HaHWY;

- WCMOJIb30BaTh [ OMMCAHWS XapakTepa I[IPOTeKaHWs IIPOLeCcCOB (pu3nuecKre
BeJIMYMHBI U EMOHCTPUPOBATh B3aUMOCBSI3b MeX/y HUMU;

- OCYLLECTBJISITb MO/Ie/IMPOBaHMe TpOTeKaHUs Hab/r0/laeMbiX TIPOLIECCOB C Y4YeTOM
IpaHuL] IPUMEHUMOCTH UCII0JIb3YeMBIX MOJesel;

- KpUTMUECKM OL|eHMBaTb, WHTEpPIIpeTUpOBaTh U  00CyXzAaTb UH(OpMaluio,
cogepxatgytocs B coobujeHnsx CMU, pecypcax VHTepHeTa, HayYHO-TIOMYJ/ISIPHBIX CTaThsIX C
TOUKU 3PEHUSI eCTeCTBEHHO-HAayUHOW KOPPEeKTHOCTH; Jie/laTh BbIBO/Jbl HA OCHOBE JIUTEePATypPHBIX
JlaHHBIX;

- IPUHUMATh apryMeHTUPOBaHHbIe pellleHHs B OTHOLIeHWH TIpUMeHeHHs1 pa3Ho00pa3HbIX
TEXHOJIOTHI B TIPO()eCCHOHANTBLHOM /IesITe/TbHOCTH U B OBITY;

- U3BJIeKaThb W3 OIMMUCAHHUSI MAlllMH, IPUOOPOB M TEXHUUECKHUX YCTPOMCTB HeoOXOANMble
XapaKTepUCTUKU /11 KOPPEKTHOI'O UX UCIIO/Ib30BaHMUS;

- 0OBSICHSTD TIPUHLUIIBI, T10JI0’KeHHbIE B OCHOBY paboThI MprbOpOB;

- OpPraHM30BbIBATH CBOK) [eITe/JbHOCTh C yYeTOM NPHUHLMIIOB YCTOMYMBOIO Pa3BUTHUS
CUCTeMbI «TpUPO/ia—0011jeCcTBO—ueioBeK» (OCHOBBIBAasCh Ha 3HAHUSIX O Tpoljeccax TepeHoca U
TpaHCOpMalLMM BelleCTB U SHEPruil B 3KOCHCTEMe, pas3BUTUM U (YHKLIMOHUPOBaHUM
6uocdeprl; 0 CTPyKType TOMYJSLUUM U BUJA, afaNTalUsX OPraHHM3MOB K cpeZie oOUTaHUS,
CBOMCTBaxX HKOJOTMYEeCKHX (DaKTOPOB; PYKOBOJCTBYSICh TPHHIAINIAMU pecypcocOepeskeHus 1
6e30macHOr0  TIpUMEHeHHsI MaTepyuaJioB W TEeXHOJIOTHM; coxpaHsss  Ouosiornyeckoe
pa3HoobOpa3ue);

- 000CHOBBIBaTb TIPAaKTUYeCKOe MWCI0/b30BaHWe BeIleCTB M WX peakluil B
TIPOMBILIIEHHOCTH U B OBITY; OOBSCHSTH POJIb OTIPe/ie/IeHHBIX K/IaCCOB BEIeCTB B 3arpsi3HEHUH
OKpY’Karollleil cpeJibl;
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- JIeliCTBOBAaTh B paMKax IpaBW/I TeXHUKH 0e30MacHOCTH W B COOTBETCTBHU C
WHCTPYKLIMSIMU T10 TIPUMEHEHHIO JIeKapCTB, CPe/ICTB ObITOBON XUMUHU, OBITOBBIX 3/IEKTPUUECKUX
npuOOpOB, CJIOKHBIX MEXaHHW3MOB, IIOHMMasi eCTeCTBeHHO-Hay4yHble OCHOBBI —CO3/IaHHS
TNpeNycaHuii;

- ¢opMupoBaTh COOCTBEHHYIO CTpaTeTHIO 370poBbecOeperaromero (paBHOBECHOTO)
MUTAHUSI C ydeToM OHOJOrMuYeckod 1iesecooOpa3sHOCTH, POMM BelecTB B TIMTaHUM U
JKU3He/|esITe/IbHOCTH JKUBBIX OpPraHW3MOB;

- OOBSICHATb MeXaHW3M B/IMSHHS Ha >KUBbIe OPraHU3Mbl JIEKTPOMAarHUTHBIX BOJIH U
PaJJMOaKTUBHOTO H3/yuYeHHs, a TakKKe [JelCTBUSl alKoross, HUKOTHHA, HApKOTUYECKHUX,
MyTareHHbIX, TepaTOreHHBIX BellleCTB Ha 3/J0POBbe OpraHu3Ma U 3apobIllieBoe pa3BUTHE;

- BbIOMpaTh CTpaTeTHi0 TIOBeleHWs B OBITOBBIX M UPe3BbIUANHBIX CUTYaLUsX,
OCHOBBIBasiICh Ha TOHMUMAaHUM BJ/IMSTHUS Ha OpraHuW3M 4YesioBeKa (HM3WYeCKUX, XUMUYECKUX U
Ouosiornueckrx (hakTopoB;

- OCO3HAHHO /[IeHiCTBOBaTh B CUTyalUM BbIOOpA MPOAYKTa WM YC/IYTH, TIPUMEHSS
eCTeCTBeHHO-HayuHble KOMITeTeHLMH.
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TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJTACC
HaumMmeHoBauue KosmmuectBo yacos
Ne ASIEMOE U Tem OnekTpoHHble (LU(pPOBHIE)
o/ | Pa3h Bcer KoHTpo/bHBI [TpakTruecku 06pa3soBaTesbHbIe Pecypehl
MPOrpaMMbl 0 e paboTbI e paboThI
Paspen 1. Beesenue
Brelemme 5 bubmoTeka LHOK
1.1 A 1 https://m.edsoo.ru/7f41619
eCTeCTBO3HaHHe 4
EcrecTBO3HaHue  — buboreka LIOK
1.2 e[JMHCTBO HayK o 1 1 https://m.edsoo.ru/7f41619
Tpypoje 4
Kondepenius 1o
TeMe: Bubnoteka [JOK
1.3 «EcrectBo3HaHne —| 2 1 https://m.edsoo.ru/7f41619
eUHCTBO HAyK O 4
Mprupoae»
Wtoro no paspeny 4
Paspen 2. EcrecTBO3HaHue ¥ MeTO/IbI TTI03HaHUSI MUPa
Nctopus  usyueHus
o b 1ok
2.1 1 https://m.edsoo.1ru/7f41619
HayKax U ero BKJaJ B 4
pasBUTHe -
LMBUA/IM3aL[UU
OMIUpUYECKUI BubnmoTeka OK
2.2 YPOBEHb  HAy4YHOIO 1 https://m.edsoo.ru/7f41619
M03HAHUS 4
IIpakTrueckas
pabora Nel BubmoTteka LIOK
2.3 «OMIUPHUYECKUH 1 1 https://m.edsoo.ru/7f41619
YPOBEeHb HAYUYHOT O 4
ITO3HaHHWA»
IIpakTueckas
pabora No2 «
IToctpoenne
MPOCTPAHCTBEHHBIX
24 Moziesnei 1
HEOpPraHUUeckKux |
OpraHUYeCKUX
COoeIMHEeHUM B
COTIOCTaBJ/IEHUU C UX
CBOMCTBaMU»
TeopeTnueckui Bubnoteka [JOK
2.5 ypoBeHb  HayyHoro | 1 https://m.edsoo.ru/7f41619
IO3HAaHUS 4
2.6 CemyHap 10 Teme: | 1 1
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«TeopeTrueckuit
yPOBEHb  HAyuUHOTO
ITO3HAHHWA»

SA3BIK
2.7 eCTeCTBO3HAHUA -
ouoJiorus

S3BIK
2.8 eCTeCTBO3HAHUA -
XUMUSA

bubnmoTeka LIOK
https://m.edsoo.ru/7f41619
4

A3bIK
2.9 ecTecTBO3HaHUA -
busmKa

EcrecTBeHHOHayuHa
s KapTMHA MUpa

2.10

bubmoreka LIOK
https://m.edsoo.ru/7f41619
4

Mupbl, B KOTOPBIX
MbI JKHUBEM

211

IIpakTueckas
pabora Ne3
«Habsmoaenue 3a
ropsillier CBeuem»

2.12

buboreka LHOK
https://m.edsoo.ru/7f41619
4

IIpakTryeckas
pabota Ne3
«Habmogenue 3a
H3MeHeHUeM
COCTOSTHUS JIbZIA»

2.13

buboreka LHOK
https://m.edsoo.ru/7f41619
4

2.14 | OO6oO61eHue 3HAHUH

KoHTponbHast pabota
«EcTecTBO3HaHME
METOAbl  TI03HAHUSA
MUpa»

2.15

WTtoro no pasgeny

16

Pazpen 3. Meramup. OcBoeHre KOCMOC

d 1 €ro poJib B )KU3HU YEe/I0BEYECTBd

OcBoeHMe KOCMOCa H bubmoTeka LHOK
3.1 €ro po/ib B >KU3HU 1 https://m.edsoo.1ru/7f41619

yejioBeyecTBa 4

Ef;{aiTBEHHOﬁ BuboTeka LIOK
3.2 1 1 https://m.edsoo.1ru/7f41619

HayKu B  JKU3HU 4

yesi0BeyeCcTBa =

ACTpoHOMUS KaK

HayuHbI QyHjaMeHT bubmvoreka LOK
3.3 OCBOEHMUsI 1 1 https://m.edsoo.ru/7f41619

KOCMHYEeCKOro 4

TIPOCTPAHCTBA
3.4 Bcenennasa: Teopus | 2 1

BO3HHMKHOBEHHUS,

CTPYKTypa, COCTaB,
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9BOJTFOLIUS
PakeToHOocHTeNH,
3.5 HUCKYCCTBEeHHbIe 1
CIYTHUKU
Wtoro no paspeny 6
Paznen 4. O6onouku 3emu: utocdepa, ruzpocdepa, atmochepa
Crtpoenue 3emnu Bubmmorexa HOK
4.1 P 12 https://m.edsoo.ru/7f41619
Jlutocdepa. 4
IpakTrueckas
pabota Ne5 Bubnmoteka LIOK
4.2 «/3yueHue 1 1 https://m.edsoo.ru/7f41619
KOJIJIEKLJUM  T'OPHBIX 4
nopog»
Tugpocdepa bubmoreka LIOK
43 APOCREpa. 1 1 https://m.eds00.ru/7f41619
Oxkeanbl 1 MOpH. 4
4.4 BO,Z[I:IU OKeaHOB U 9 1
MoOpeil.
bubmoTeka LHOK
4.5 Bogp! cymm. 1 https://m.edsoo.1ru/7f41619
4
4.6 Atmocdepa. IToroga. | 1
bubmoTeka LHOK
4.7 AtmocgepHoe 1 https://m.edsoo.ru/7f41619
JaBiyieHue. Betep. 4
bubmoTeka LHOK
4.8 BnaxHocts Bo3ayxa. | 1 https://m.edsoo.ru/7f41619
4
ITpakTrueckas
pabora No6
4.9 «3yuenue 1 1
rapamMeTpoB
COCTOSIHUSI BO3/IyXa B
KabuHeTe»
8?:5?2;1? bubnmoTeka LIOK
4.10 P 2 https://m.edsoo.ru/7f41619
«Meramup. 4
0O60s10UKH 3eMTH» -
KonTponbHast paboTa
No2 «Meramup.
411 Ob6osioukn  3eMyH: 1 1
nmutocdepa,
ruzipocdepa,
arMocgepa»
Wtoro no paspeny 14
Pa3nen 5. Makpomup. Hayka 06 okpyskatoliieit cpezie. briocdepa.
5.1 ’Kv3Hb, cBOMCTBA 1 bubnroTteka [HOK
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JKHUBOT'O M UX

https://m.edsoo.ru/7f41619

OTHOCHUTE/IbHOCTb. 4

IDOHCXOKLCHME bubmoreka LHOK
5.2 P KA https://m.edsoo.ru/7f41619

JKU3HU Ha 3emiie. 4

XVMUYeCKuM COCTaB Bubmiorexa HOK
5.3 https://m.edsoo.1ru/7f41619

KJIETKHU. 4

[IpakTrueckas

pabota Ne 7
5.4 «Pacnio3HaBaHue

OpraHuyvecKux

COeJMHEeHUN»

VDOBHM buboreka LHOK
5.5 P https:/m.edsoo.ru/7f41619

OpraHu3alvy XKU3HU. 4
56 [IpokapuoTsl u

) 5YKapHUOThI

[IpakTrueckas

pabora Ne 8 bubivoreka LIOK
5.7 «/3yueHue cTpoeHus https://m.edsoo.ru/7f41619

pacTUTe/IbHOU 1 4

JKUBOTHOM KJIETKW»

IIpakTrueckas

23163 Oiaeglﬁ Bbubmoteka LIOK
5.8 y https://m.edsoo.ru/7f41619

MHKPOCKOITUUECKOTO 4

CTPOEHUSI >KUBOTHBIX -

TKaHe»

KrnetouHasi Teopusi.
5.9 [TpocTeiue.

Bupycei

[IpakTyeckas

pabora Ne 10.

N3yyenue

TIOBe/[eHHUSI

MPOCTENIINX BubnroTeka OK
5.10 | mpocTeUIIMX MOJ, https://m.edsoo.1ru/7f41619

MUKDPOCKOIIOM B 4

3aBUCUMOCTH OT

XUMHUUECKOTO

CcoCTaBa BOAHOM

cpefpbl.

[TousaTue
5.11 | OuosoruuecKou

9BOJTIOLIUN.

SBOOLOHHAs bubmoTeka LHOK
5.12 i https://m.eds00.ru/7f41619

TEOpUs.

4
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5.13

CoBpemeHHbIe
METO/IbI

Mo/ /iepKaHust
YCTOWUMBOCTH
OMOreor|eHO30B 1
HCKYCCTBEHHBIX
9KOCUCTEM

bubmoTeka LHOK
https://m.edsoo.ru/7f41619
4

5.14

[TuieBsie Lenu.
OKOJIOT S,
JKO0JIOTUYEeCKUe
(bakTOopBbI.

5.15

[IpakTrueckas
pabota Ne 11.
«M3yuenue
B3aUMOCBsI3€ei B
VCKYCCTBEHHOM
JKOCUCTEME —
aKBapuyMe 1
COCTaBJIeHUe IieTIei
TIATAHUSI».

bubnmoTeka LIOK
https://m.edsoo.ru/7f41619
4

5.16

Bbuocdepa.
Hoocdepa.
TexHocdepa.

bubmoreka LHOK
https://m.edsoo.ru/7f41619
4

5.17

CemuHap Ha TeMy:
«OKOJIOTUYeCcKue
rpo6ieMbl
COBPEMEHHOCTU»

5.18

ITpo6neMbl OTXO/I0B
Y 3arpsi3HeHMUs
OKpYKarolllel cpefibl

bubmoTeka LHOK
https://m.edsoo.ru/7f41619
4

5.19

[IpakTrueckas
pabota Ne 12.
M3yueHne OBITOBBIX
oTxo/10B. Pa3paboTka
TIPOEKTa
paszenbHoro cbopa
Mycopa.

bubmoreka LIOK
https://m.edsoo.ru/7f41619
4

5.20

B3aumMocBs3b
COCTOSTHUSI
OKpYKarolllel cpefibl
Y 3/J0POBbsI Ue/IoBeKa

5.21

O06o00611eH1e
MaTrepuasa 10 TemMe
«Maxkpomup»

bubmoTeka LHOK
https://m.edsoo.ru/7f41619
4

5.22

KontposnbHast paborta
Ne3
«IIpoucxoxgexuve
JKU3HU Ha 3emiie.
YpoBHU
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OpraHU3aLvuM XKU3HMU.
OCHOBBI 3KO/IOTUM.
OBOJIFOLIMOHHAS
Teopusa»

Wtoro no paspeny

23

Pa3zen 6. Abuotnueckue GakTt

OpbI HpI/ICHOCO6JIeHHOCTb K HUM XXUBBIX OPTdHHU3MOB

OcobeHHOCTH
KiamuMara Poccun.

bubmoTeka LHOK

6.1 30Ha apKTUUeCKHX 2 https://m.edsoo.1ru/7f41619
MYCTbIHb, TYHJD U 4
JIeCOTYHJP.
[IpakTyeckas
pabota Nel3
6.2 «3yuenue 2
MPHUCITOCOOIEHHOCTH
OpPraHuU3MOB K cpefie
oOuTaHUS»
OJIeKTpOMarHuTHast Bubmorexa HOK
6.3 P 1 https://m.edsoo.1ru/7f41619
Npupo/ia cBeTa 4
6.4 Ontuueckue
' CBOMCTBA CBeTa
[IpakTrueckas
pabota Nel4 bubnmoTeka LIOK
6.5 «3yueHue 1 https://m.edsoo.1ru/7f41619
BOJIHOBBIX CBOMCTB 4
cBeTa»
Ceet 1
6.6 TIPUCITIOCODIEHHOCTD 1
) K HeMy JKUBBIX
OpraHK3MOB.
ITpakTryeckas
pabota Nel5 BubnoTeka LIOK
6.7 «/3yueHune 2 https://m.edsoo.1ru/7f41619
n3o0pakeHus], 4
JlaBaeMoro JIMH30M»
BnyTpeHHss sHeprus BubnmoTeka [JOK
6.8 MaKpOCKOITAYECKOM 1 https://m.edsoo.ru/7f41619
CUCTEMBI. 4
TernoBoe bubmoreka LIOK
6.9 paBHOBecHe. 1 https://m.edsoo.ru/7f41619
Temmepatypa. 4
TemrmiepaTtypa u
6.10 HpI/ICUl'IOC06IIeHHOCTb )
K Hell )KUBBIX
OpraHKW3MOB
6.11 CTpoeHue MOJIEKY/IbI 1 bubmoTeka HOOK

U pusnuecKue

https://m.edsoo.ru/7f41619
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CBOMCTBA BO/IbI

[

6.12

IIpakTryeckas
pabora Nel6
«3mepenue
ye/IbHOU
TeI/I0eMKOCTH
BOJbI»

6.13

OJIeKTPOJIUTAYECKast
Jccouyanust

6.14

PactBopumocTts. pH
Kak IoKasareJsib
cpeJibl pacTBOpa

bubmoTeka LHOK
https://m.edsoo.ru/7f41619
4

6.15

Xumuyeckue
CBOMCTBA BOJIbI

6.16

[IpakTrueckas
pabota Ne 17
«M3yueHune xecTKou
BO/Ibl M YCTPaHeHue
ee JKeCTKOCTU»

bubmoTeka LHOK
https://m.edsoo.ru/7f41619
4

6.17

IIpakTueckas
pabora Ne18
«WccnenoBanue
cpe/ibl pacTBOpa
coJiel U CoKa
pacTeHU»

bubmoTeka LHOK
https://m.edsoo.ru/7f41619
4

6.18

Boga —
abuoTHUeCKUit
(hakTop B )KU3HU
pacTeHui

6.19

KoH@epenius no
TeMme «Bopa —
abuoTrnyeckuit
(bakTop B KU3HU
JKUBBIX OPraHU3MOB»

bubmoreka LHOK
https://m.edsoo.ru/7f41619
4

6.20

Comu Kak
abuoThueckut

(akTop

6.21

TTouBa Kak
abuoThuecku

dakTop

bubmoTeka LHOK
https://m.edsoo.ru/7f41619
4

6.22

IIpakTnueckas
pabora Nel9
«M3yueHue cocraBa
T0YBBI»

6.23

Bbuotnueckue
(akTopbl

bubmoreka LHOK
https://m.edsoo.ru/7f41619
4

6.24

006006111eH1E TI0 TeMe

bubmoreka LHOK
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«AbuoTnueckue

dKTOPBI U

(axrop https://m.edsoo.ru/7f41619
MIPUCITOCOOIEHHOCTh 4

K HUM JXUBBIX -

OpPraHU3MOB»

6.25

KoHTposibHast paboTa
Nod «AbGuoTHUeCKUEe
(hakTOophI U
TIPUCITIOCODIEHHOCTD
K HUM >KUBBIX
OpraHH3MOB»

Wtoro no pa3peny

32

Paspen 7. IIpocTpaHcTBO U Bpe

M

7.1

[ToHsaTHS pOCTpaHCTBa U
BpeMeHHU

7.2

Buoputmsl

7.3

Cnioco6bl nepejaun
vH(OpMaLIMU B )KUBOU

TIpUpO/Ie

7.4

NHubopmaiiys 1 uesnoBek.

7.5

BrimosHeHue
9KCIrepUMeHTaTbHON
4yacTu
HCC/1e[;0BaTe/IbCKOI0
MpOeKTa

7.6

3amumra
WCCrieloBaTeNbCKUX
TIPOEKTOB
(ZUCTAHLMOHHBIN YPOK —
3aI1MTa MPOEKTOB)

Wtoro no pa3zpeny

TEMATNYECKOE INTAHUPOBAHNE

11 KJIACC
HaumMmeHoBaHue KosmmuectBo yacoB
Ne A3IeM0E W TeM OnekTpoHHble (LM(pPOBEIE)
o/ | Pa3h Bcer KoHTpoJ/bHBI [IpakTruecku 06pa3oBaTeLHbIe PeCcypChl
NpOrpaMMbl ) e paboThI e paboTbI
Pa3pgen 1. IToBTopenue Kypca 10 Knacca
N — bubmorexa LOK
1.1 ba: 1 https://m.edsoo.ru/7f41619
MeramMup, MakpOMUp, 4
MHUKDPOMUD -
buocdepa.  YpoBHu buboreka OOK
1.2 OpraHu3allui >KW3HM | 2 1 https://m.edsoo.ru/7f41619
Ha 3emiie 4
OcHOBHBbIE bubmmoTeka OOK
1.3 TOJIOKEHUSI 1 https://m.edsoo.ru/7f41619
CUHTETUYEeCKOU 4

27



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TEOPUU SBOJIFOLIUU
OJIeMEHTBI
TePMOJAVUHAMUKU U Bnbmmorexa HOK
1.4 PMOA 2 https://m.edso0.ru/7f41619
TEeOpUUn 4
OTHOCUTEJIbHOCTH -
KonrtponbHast pabora
Nel «IToBTOpEHHKE
1.5 OCHOBHBLIX  3aKOHOB, | 1
TOHATUH U Teopuit
Kypca 10 kyacca»
Wtoro no paspeny 7

Paspen 2. Mukpomup. Atom. Benjectsa

OcHOBHBIE CBeJeHUs Bubnmorexa LHOK
2.1 A 3 https://m.eds00.ru/7f41619

0 CTPOEHHUM aToMa 4

IMpakTryeckast paborta

Nel «3yueHnue
2.2 o 1

dotorpaduii TpekoB

3apsDKEeHHBIX YaCTHID

,E[)Tlil(pl\L;II:EeeneeBmM bubnvoreka LIOK
2.3 o A 2 https://m.edsoo.ru/7f41619

ITepuogrueckoro 4

3aKOHa 4

3HayeHue

ITepuoanueckoro

3aKOHa u

[eproguueckoit Bbubmoteka LIOK
2.4 CHUCTeMbI XUMUUeCKUX | 3 https://m.edsoo.ru/7f41619

3/IeMEHTOB 4

H.M.Menneneea s

¢dbopmupoBaHus

EHKM
2.5 BiaroposiHbie rasel 1

VoHHast XyUMHUecKas Brb/morexa HOK
2.6 1 https://m.edsoo.ru/7f41619

CBSI3b 4

KoBa/leHTHas bubmoTeka LHOK
2.7 2 https://m.edsoo.ru/7f41619

XUMHUeCKast CBSI3b 4

Metanibl U CIUIABHI.
2.8 Mertannueckas 2

XUMHUeCKast CBSI3b

MOTeKV/ISDHO 3 bubmoTeka LHOK
2.9 Y/Ap 1 https://m.edsoo.ru/7f41619

KWHeTHUeCKasi TeOpPHsI 4
7210 ArperaTHbie 1

COCTOSTHUSI BeIlleCTBa
2.11 | TlpupojHbI¥i ras 2 bubnmoTteka LIOK
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https://m.edsoo.ru/7f41619
4

[TpakTrueckast paboTa

No2 «ITonyuenue,

2.12 | cobupanue u| 1
pacrio3HaBaHue
ra3oB»

JKuzakve — BellleCTBa.

213 | Hedm,

buboreka LHOK
https://m.edsoo.ru/7f41619
4

TBeppoe cocrosHUe
2.14 | BewectBa. JXuzakue | 2

KPHUCTalTbl
E:;Crc:ﬁﬁziil;i BubmoTteka LIOK
2.15 P 1 https:/m.eds00.ru/7f41619
BeIIIeCTB U ee 4
OTHOCHUTEJIbHOCTh -
Knaccudukanys bubmoTeka LIOK
2.16 | opraHMYeckKux 2 https://m.edsoo.ru/7f41619
CcoeIMHEeHUI 4
2.17 | Ilonumepsl 2
CmecH, UX COCTaB U Bubmmorexa HOK
2.18 3 2 https://m.edsoo.ru/7f41619
CI0CO0OBI pa3/eieHust 4
719 HucriepcHble 2
CUCTeMBbI
IToBTOpEHUE 51
590 000011[eHre TI0 Teme 1

«CTpoeHue artoma H
BellleCTBa»

KonrponbHast pabota
2.21 | Ne2 «Ctpoenue atoma | 1
U BeIlleCTBa»

bubmoreka LHOK
https://m.edsoo.ru/7f41619
4

Wtoro no paspeny 34
Paspesn 3. Xumuueckue peakijuu
XuMuyeckue bubmoreka LHOK
3.1 peakiLvy U Ux 2 https://m.edsoo.ru/7f41619
Kj1accuduKalyu 4
3.2 CkopocThb ) ?
XUMUUECKOMN peakliuu
33 OOpaTuMoCThb 1
] XMMHUYECKUX peakLiu
[Tpaktryeckast paborta
34 Ne3 «3yueHue 1
XUMHUUECKUX
peakLui»
35 OxkuCIUTeNTBHO — 2 bubmoTeka OOK
) BOCCTaHOBHUTE/IbHbIE https://m.edsoo.ru/7f41619
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peakuyu (OBP). 4
DJIEKTPOJIN3 -
36 Xumuyeckue 2
HMCTOYHUKYU TOKA
E&aizﬂgoec}i{:ﬂ patora bubmoTeka LHOK
37 | ¢ p 1 https://m.eds00.ru/7f41619
raJlbBaHUYeCKOT 0 4
371eMeHTa U UCTIbITaHue -
€ro JIeMCTBUS»
e Ty
3.8 H 1 https://m.edsoo.ru/7f41619
«XHMHUYeCKre 4
peakuumn» B
KonTponbHast paboTa
3.9 Ne3 «XuMuueckue 1
peaKLn»
Wroro nio pasgeny 13
Pasnen 4. 30poBbe
CucremMaTrueckoe bubmoTeka LHOK
4.1 TI0/IOKeHUe yeyioBeka | 2 https://m.edsoo.ru/7f41619
B MHpPe€ >XUBOTHbIX 4
40 ['eHeTnKa yeniOBeKa U 9
) METO/IbI ee U3YUeHUsI
buboreka LHOK
4.3 ®du3rKa yesoBeka 2 https://m.edsoo.ru/7f41619
4
4.4 XUMUS YesIoBeKa 2
buboreka LHOK
4.5 BuTamuHbI 1 https://m.edsoo.ru/7f41619
4
4.6 ["'opMOHBI 1
buboreka LHOK
4.7 JlekapcTtBa 1 https://m.edsoo.ru/7f41619
4
310D0BLI 06Da3 bubmoTeka LHOK
4.8 AOP P 1 https://m.edsoo.ru/7f41619
JKU3HU 4
49 dusmKa Ha ciyKbe 1
) 3/I0POBbsI UeJI0BeKa
CoBpeMeHHbIe Bubnmoteka [JOK
4.10 | MeaMLIMHCKUE 1 https://m.edsoo.ru/7f41619
TeXHOJIOTUU 4
WHdex1oHHbIe
4.11 | 3aboneBaHUsS U UX 1
npoduIaKkTUKa
4.12 | Hayka 0 npaBUJIbHOM 1 bubmoreka LHOK
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ITMTaHUU

https://m.edsoo.ru/7f41619
4

4.13

[TpakTueckasi paboTa
Ne 5 «/ccnemoBaHue
MPOTIOPLIMOHATBHOCT
1 COOCTBEHHOT'O
palMoHa TTUTaHus,
TIpOBepKa
COOTBETCTBHS MaCChl
TeJia BO3pacTHOMN
HOpMeE».

4.14

[TpakTuueckasi pabora
Ne 6

« NuTepriperanus
pe3y/IbTaTOB 00II[eTro
aHa/sM3a KpoBU U
MOYM».

4.15

[MpakTnueckass pabora
Ne 7 «OreHka
WH/IMBU/yaIbHOTO
YPOBHSI 3/10POBbSI».

4.16

[TpakTueckass paboTa
Ne 8 «OneHka
OHOIOrUUEeCKOr0
BO3pacCTa»

4.17

IToBTOpEHNKE u
000011IeHHe 1O TeMme
«Yenosek v ero
3I0pPOBbE»

4.18

KoHTtponbHasi pabora
Ned «YesmoBek u ero
340pOBbEE»

Wtoro no pazpeny

22

Pa3,/:|;en 5. COBPEMEHHOG eCTeCTBO3HdAHU

€ Ha cny>K6e yeJIoOBeKa

OneMeHTapHbI /11 BubnmoTeka OK
5.1 3/IeMeHTapHbIe 2 1 https://m.edsoo.ru/7f41619
YaCTHULbI 4
59 Bonbu{on aJIpOHHBIU 1
KoJ1auziep
SHEDLETHKA U bubmoreka LIOK
5.3 P 2 https://m.eds00.ru/7f41619
sHeprocbepexxeHue 4
[pakTueckast paboTa
Ne9 «3yueHue
5.4 SIBJIEHUS 2 2
3/71eKTPOMAarHUTHOM
VHYKLN»
5.5 IIpo10BO/ILCTBEHHAS 2 bubnmoreka [HOK
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rpo6sieMa ¥ MyTH ero https://m.edsoo.ru/7f41619
peleHust 4
OCHOBLL Bbubmoteka LIOK
5.6 2 https://m.edsoo.ru/7f41619
OUOTEXHO/IOTUN 4
5.7 HaHoTexHosioruu u ? 1
UX NIpUMeHeHne
YueHnuueckas
KoH(bepeHIIUS: bubmoreka LHOK
5.8 «["opu30HTHI 2 1 https://m.edsoo.ru/7f41619
TIPUMEHeHHsT 4
HaHOTEXHOJIOTH»
5.9 dusrKa 1 ObIT 2
bubmoTeka LIOK
5.10 | Xwumwus u ObIT 2 https://m.edsoo.ru/7f41619
4
bubmmoreka LIOK
5.11 | CuHepreTuka 1 https://m.edsoo.ru/7f41619
4
512 EcrecTtBO3HaHUe U 9
HCKYCCTBO
ITpakTryeckast paborta
Nel0 «M3yuenue
5.13 | 3070TOro ceueHus Ha 2 2
Pa3/INYHbIX
00BeKTax»
IToBTOpEHUE
5.14 | wu3yuyeHHOro 3
MaTepHasia
Wtoro no pazpeny 26
YYEBHO-METOAUYECKOE OBECITEYEHUE OBPA30OBATEJIBHOI'O

IIPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA
1. EctectBo3nanve 10 kmacc/ I'abpuensiu O.C., Octpoymor WN.I'., IlypeimeBa H.C.,
OO111eCTBO C OrPaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA», 2020 1., 286 C.
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2. EcrectBo3nanme 11 kmacc/ I'abpuensn O.C., OcrtpoymoB W.I'., IlypemueBa H.C.,
OO0111eCcTBO C OrpaHUUeHHOM OTBETCTBEHHOCThIO «JPODA», 2020 r., 289 c.
METOJUYECKHWE MATEPUAJIBI V151 YUUTEJIA

10 KJIACC
1. ODnektpoHHbIM y4yeOHUK. EctectBo3nanue 10 kmacc/ I'abpuensa O.C., OctpoymoB
WU.T., IlypeneBa H.C., O6mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «JPODAx,
2020r., 286 c.
11 KJIACC
1. DnekTpoHHBIM yuebHUK. EcTectBo3Hanue 11 knacc/ 'abpuensa O.C., OctpoymoB U.T".,
[MypeiueBa H.C., OO1rjecTBO C orpaHUueHHOW OTBeTCTBEHHOCTHIO «JPODA», 2020 T,
289 c.

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPChI 1 PECYPCBI CETU UHTEPHET
bubmoreka — Bcé 1o mipeagmery  «EctectBo3HaHme». —  Pexxum  focryma:
http://www.proshkolu.ru
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