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I'nasa 1. [losicHuTEIbHAS 3aNIMCKA.

[Iporpamma paspaboTtana B cooTBeTcTBUHU ¢ «[IprMepHOil mporpamMmon
BOCIIUTaHUs», yTBepxkAeHHON 02.06.20 No2/20 na 3acenanunu denepanbHOTro
y4eO0HO-METOJUYECKOT0 O0BEIMHEHUS TI0 001eMy 00pa3oBaHuio ¢ DeaepabHbIM
rocyJapcTBeHHbIMU 0Opa3oBatenbHbiMuU cTangapTamu (OI'OC) obmiero
obpazoBanus, [Ipukazom Munnpocsernienus Poccun, 2020 Nel72 «O BHeceHuu
M3MEHEHHH (eiepabHble TOCYIapCTBEHHBIE 00Pa30BaTEIbHBIC CTAHAAPTHI
o01m1ero 00pa3oBaHUs IO BOIPOCAM BOCITUTAHUS 00YUYAIOIUXCSI».

HopmaTuBHBIE aKTHI M Y4e0HO-MeTOAUYeCKHE TOKYMEHTBI.

1. ®enepanbHoro 3akona Ne 273-®D3 ot 29.12.2012 «O6 obpa3oBaHuu B
Poccuiickout @enepauun».

2. ®enepalibHOTO TOCYAAPCTBEHHOTO0 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOTO 00I11ero 00pa3oBaHusi, yTBEPXKAEHHOTO MTPUKA30M
Muno6pazoBanust PO ot 17.12.2010 Ne 1897 "O6 ytBepxkaenun ¢peaepaibHOTO
rOCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTAHAAPTa OCHOBHOI'O OOIIEro
oOpazoBaHus".

3. CaHUTApHO-’IUAEMHUOIOTUUECKUX TPEOOBAHUHN K YCIOBUSM U OpPraHU3aLUU
oOydeHust B 0011e00pa30BaTEIbHBIX YUPSKICHUSIX U CaHUTapHO-
ANUAEMUOIOrnYecKuX npasui 1 HopmatuBoB CanlluH 2.4.2.2821-10
(YTBepKaeHbI MOCTAaHOBJICHHEM | TaBHOTO TOCYIapCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit ®enepamnuu ot "29" nexadps 2010 r. N 189).

4. Yyeobnoro mmana MAOY CIII Ne 2 r. MuxaitioBcka Ha 2021-2022 yueOHbII
TO/I.

5. Tlonmoxenust o paboueit mporpamme B MAOY CIII Ne 2 r. MuxaitnoBcka.

PaGouas nporpamma no ecrectBo3Hanuto ais 10-11-ro kinacca cocrtaBineHa
Ha OCHOBE TPeOOBaHUI K pe3ybTaTaM OCBOEHHSI OCHOBHON 00pa30BaTeIbHOM
pOrpaMMbl cpeHero oduiero odpazosanus, npeactasieHHsix Bo PI'OC COO,
nporpaMmbl (HOPMUPOBAHMS YHUBEPCATBHBIX YU€OHBIX JEHCTBUN U C
UCIIO0JIb30BaHUEM aBTOpcKoi nmporpammel aisg 10 — 11 kiaccos O.C. [Nabpuensna
«EctectBo3nanue» (I'abpuensu O.C. Paboune nmporpammel. EcrectBo3Hanue. 10-
11 xnaccsl: yueoHo-MeToanueckoe nocooue / O.C.I'abpuensn, C.A.CnankoB. — 2-¢
u3a., crepeoturl. — M.: Jlpoda, 2014)

Lemamu n3ydeHuss THTETPUPOBAHHOTO Kypca «EcTecTBO3HaHME» B CTapLIEn
LIKOJIE SIBJISIFOTCSI:
* CO3JaHHE OCHOB LIEJIOCTHOM HAYYHOU KapTHUHBI MUPA;
* (opMUpOBaHNE TOHUMAHMS B3AUMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX
HayK; BIMSHUS €CTECTBEHHBIX HAYK HAa OKPYXAIOIIYIO CPeay, SKOHOMUUYECKYIO,
TEXHOJOTUYECKYIO, COITMAIBHYIO M 3TUYECKYIO C(Hephl 1eITeTbHOCTH YeI0BEKa;



* CO3/7laHUE YCJIOBUH JJIsl pa3BUTHs HABBIKOB YU4e€OHOM, TPOEKTHO —
UCCIIEIOBATEIBCKOM, TBOPUYECKON ESITEIbHOCTH, MOTHUBAIIUHA O0YJarOITUXCS K
CaMOpPa3BUTHIO;

dbopMupoBaHUE YMEHUN aHAIU3UPOBAThH, OLICHUBATh, IPOBEPSATH HA
JIOCTOBEPHOCTh M 0000111aTh HAYIHYIO HH(OPMAITHIO;

* [I0JIy4€HHE HABBIKOB O€301MacHON pabOoThl BO BpeMs IPOEKTHO —
HCCIIEIOBATEIBCKON U SKCIIEPUMEHTAIBHON A€ TEIbHOCTH, IIPU UCIIOJIb30BAHUH
1a00paTopHOro 00OPYI0BAHUS.

3amauaMu IpeIMETHOTO Kypca «EcTtecTBO3HaHME» SBIISFOTCS:

- OCBOCHHME 3HAHUI O COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHE MUPa U
METO/IaX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C Hanbosee BaXXHBIMH UJICIMU U
JOCTHXKEHUSIMU €CTECTBO3HAHMSI, OKa3aBIIMMU ONIPEIETISAIONIee BIUSIHNUE HA HAIIH
MpEeACTaBIEHUS O TIPUPO/JIC, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

- OBJIaJICHUE YMECHHUSIMHU NMPUMEHSTD MMOJTYyUYCHHBIC 3HAHUS I 00BSICHEHUS
OKPY’KAIOIIUX SIBJICHUM, UCTIOJIb30BAHUS U KPUTUYECKON OIIEHKHU
€CTECTBEHHOHAYYHOU MH(POPMAIINH, AJIsI OCO3HAHHOTO OMPEICIICHUs] COOCTBEHHOU
MO3ULMHU MO OTHOILIEHUIO K 00CYy X AaeMbIM B 0011I€CTBE MPOOIEMaM HAYKH;

- MPUMEHEHUE €CTECTBEHHOHAYYHBIX 3HAHUW B MOBCEAHEBHON KU3HU ISl
oOecrieueHus1 0€30MaCHOCTH KU3HEAEATENbHOCTH, OXPaHbI 3[I0POBBS, 3AIUTHI
OKPY>KalOIIEeH Cpebl.



I'naBa 2. [lnanupyemble pe3yJibTaAThl OCBOCHHUS Y4eOHOI0 MpeaMeTa.

Jluunocmuvimu pe3yromamamu 00y4eHust eCmecmeo3HaAHUIO A6IAI0MCSL:
8 YEHHOCMHO-0PUEHMAYUOHHOU c(hepe — BOCIIUTAaHUE UYBCTBA T'OPJIOCTH 32
POCCHIICKHE €CTECTBCHHBIE HAYKH;
6 mpy006oll cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JlajbHEHIIEH
oOpa3oBaTenbHON U NpodecCuOHaANBLHON TPACKTOPUH;
B NO3HABAMEILHOU (KOCHUMUBHOL, UHMENNeKMYAbHOU) chepe — yMEHUE
YIPaBISITh CBOEH NTO3HABATEIBHOM JEATEIBHOCTBIO.

Memanpeomemuvimu pe3yiomamamu 0C80eHUs NPOSPAMMbL NO
ecmecmeo3HaHUIO ABIAI0MCA:
— OBJIJICHHE YMEHUSIMU U HaBbIKaMH Pa3JIMYHbIX BUJIOB [103HABATEIbHOU
JeSATeTLHOCTH, TPUMEHEHUSI OCHOBHBIX METOJI0B IMO3HAHUS (CUCTEMHO-
MH()OPMAIIMOHHBINA aHAJIU3, MOJACIUPOBAHNE) I U3YUYCHHS PA3TUYHBIX CTOPOH
OKpPY’KaroLIEro €CTECTBEHHOIO MUPA;
— OBJIaJICHHE OCHOBHBIMHM MHTEJUICKTYAIbHBIMU OnieparusiMu: GopMyJIupOBaHNE
TUIOTE3, aHAJIU3 U CUHTE3, CpaBHEHUE, 0000IIIeHHEe, CUCTEeMAaTU3allusl, BBISBICHHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;
— (opMHUpOBaHUE YMEHUN T€HEPUPOBATH UJICU U ONIPEACIISITh CPEICTBA,
HEO0OXOUMBIE JJIsl UX peaTnu3aliu;
— (opMHUpOBaHUE YMEHUN ONPEACIIATh SN U 3a/1a4u JIeITEIbHOCTH, a TAKKE
BBIOMpATh CPEICTBA PEANM3alUK 3TUX LIeJIEH U IPUMEHSTh Ha MIPAKTHUKE;
dbopMupoBaHUE YMEHUN UCIIOJIB30BATh PA3JIMUHbIE UCTOYHUKY JJIS MIOJTYyYECHUS
€CTECTBEHHO-HAy4YHOU WH(DOpMAIINK U TOHUMaHUS
3aBUCUMOCTH OT COJIEpP>KaHMs U POPMBI MPECTABICHHOW MHPOPMAITUHU U TEJIeH
aapecara.

IIpeomemuvimu pesynomamamu u3yueHus ecmecmeo3HaHus:

Buvinycknuk na 6a3z06om yposne Hayuumcs:
- IGMOHCTPUPOBATH HA MPUMEPAX POJIb €CTECTBO3ZHAHUS B Pa3BUTUH UEJIOBEUECKOM
[IMBWIN3ALINH;
- BBIICIIATH MEPCOHANIbHBIN BKJIA]] BETUKUX YUCHBIX B COBPEMEHHOE COCTOSIHUE
€CTEeCTBCHHBIX HAYK;
- TPAaMOTHO MPUMEHSATHh €CTECTBEHHO-HAYYHYIO0 TEPMUHOJIOTHUIO MIPU OMTUCAHUU
SIBJICHUU OKPYKAIOLIEro MUpPa;
- 000CHOBaHHO MPUMEHATH TPUOOPHI JIsI U3MEPEHUS U HAOIIOJEHUS, UCTIOIb3YSI
OMHUCAHUE WJIU MPEAJIOKEHHBINA allTOPUTM IKCIIEPUMEHTA C LIEJIbI0 MOTYyUYEeHHS
3HaHU 00 0OBEKTE U3YyUCHHUS;
- BBISIBJISITH XapakTep SBJICHUHN B OKpY>Kalolllel cpejie, MOHUMATh CMBICIT
HaOI10/JaeMbIX ITPOLIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUU;
- HCTIOB30BATH JIJISI ONTUCAHUS XapaKTepa MPOTEKaHUs MPOLIECCOB (hU3NIECKUE
BEJINYMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXK/1y HUMH;
- OCYILECTBIISATH MOACIUPOBAHUE TPOTEKAHMS HAOIIOJAEMBIX MTPOILIECCOB C YUETOM
TPaHUI] IPUMEHUMOCTH UCTIONB3yEeMbIX MOIETIEH;
- KpUTHYECKH OIIEHUBATh, UHTEPIIPETUPOBATH U 00CYX1aTh HHGOPMAIIUIO,
conepxairytocs B coodmenusix CMMU, pecypcax MHTepHETa, HAYYHO-TTOMYJISIPHBIX
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CTaThsIX C TOUKHU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU; JIeJIaTh BHIBOJIBI Ha
OCHOBE JINTEPATYPHBIX JIAHHBIX;

- MPUHUMATh aPTYMEHTUPOBAHHBIE PEIICHUSI B OTHOIICHUU TPUMEHEHHUS
Pa3HOOOPa3HBIX TEXHOJOTHUM B TPO(PECCHOHATBLHOMN AESTEILHOCTH U B OBITY;

- U3BJICKaTh U3 OMUCAHUS MAIIIMH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB
HEO0OXOIMMbIE XapaKTEPUCTUKU ISl KOPPEKTHOT'O UX MUCIIOIb30BaHUS;

- OOBSICHATH IPHUHIIUIIBI, TIOJIOKEHHBIE B OCHOBY paOOThI IpHOOPOB;

- OPraHU30BbIBATH CBOIO JICSITENILHOCTh C YU€TOM MPUHLIUIIOB YCTOWYHUBOTO
pa3BUTHUS CUCTEMBI «IIPUPO1a—O00IIECTBO—UEIOBEK» (OCHOBBIBAsICh HAa 3HAHUAX O
mpolieccax nepeHoca u Tpanchopmaiuy BemecTB U YHEPTUN B IKOCUCTEME,
pPa3BUTUHU U (PYHKIIMOHUPOBAHUK OUOC]EPHI; O CTPYKTYpE MOMYJISAIMN U BUA,
aJlanTalusX OPraHu3MOB K cpejie 00UTaHUsI, CBOMCTBAX IKOJIOTHUYECKUX (PAKTOPOB;
PYKOBOJICTBYSICH MPUHITUTIAMU pecypcocOepekeHrst U 0€3011acHOr0 MPUMEHEHUS
MaTepuagoB U TEXHOJIOTUH; COXpaHssi OMOJIOTHYECKOe pasHOoOOpasue);

- 000CHOBBIBATH NMPAKTUIECKOE UCIIOIB30BAaHUE BEIIECTB U UX PEAKIIUNA B
MIPOMBIIIJIEHHOCTH U B OBITY; OOBICHSTH POJIb ONPEEICHHBIX KIIACCOB BEILIECTB B
3arpsi3HEHUU OKPYKAIOIIEH CpeJibl;

- IEUCTBOBATh B paMKax MpPaBUJ TEXHUKHU 0€30MaCHOCTH U B COOTBETCTBUHU C
MHCTPYKLIMSIMU TIO TPUMEHEHHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMUU, OBITOBBIX
ANEKTPUUYECKUX MPUOOPOB, CIOKHBIX MEXAHU3MOB, IOHUMAasl €CTECTBEHHO-
Hay4YHbIE OCHOBBI CO3/IaHUSI TPEANUCAHUN;

- hopMHUpOBaTH COOCTBEHHYIO CTPATETHIO 3I0POBhECOEPETatOIIETO
(paBHOBECHOT0) MTUTAHUS C y4€TOM OMOJIOTHYECKOH 1e1eco00pa3HOCTH, POITU
BEILIECTB B MUTAHUH U KU3HEJAEATEIIbHOCTH )KUBBIX OPTaHU3MOB;

- OOBSICHATh MEXAHU3M BIIUSHUSA HA KUBbIE OPraHU3MBbI JIEKTPOMArHUTHBIX BOJIH
Y paIM0AKTUBHOTO U3IYYCHUS, @ TAKXKE JCUCTBHS aJIKOTOJIsl, HUKOTHHA,
HApKOTHUYECKUX, MyTareHHbIX, TEPATOTEHHBIX BEIIECTB HA 3/I0POBbE OPTaHU3MA U
3apOJIBIIIEBOE PA3BUTHUC;

- BRIOUpATh CTPATETUIO TOBEACHUS B OBITOBBIX M UPE3BBIYANHBIX CUTYAIIHSIX,
OCHOBBIBAsICh Ha TOHUMAaHUU BJIMSIHUSL Ha OPTaHU3M 4YeloBeKa (PU3UUECKUX,
XUMHYECKUX U OMOJIOTUYECKUX (PAKTOPOB;

- OCO3HAHHO JIECTBOBATH B CUTYaIlUU BHIOOpA MPOAYKTA UIH YCIYTH, TPUMEHSS
€CTECTBEHHO-HAYYHbIE KOMIIETCHITUH.

Buinycknuk na 6a3060m yposHe nouyuum 603MOMCHOCHb HAYYUMbCA!

- BBITMIOJIHATH CAMOCTOSITEIbHBIE YKCIIEPUMEHTHI, pAaCKPBIBAIOIIME TOHUMAHUE
OCHOBHBIX €CT€CTBEHHO-HAYyYHbIX MOHSTUM U 3aKOHOB, COOII0/1as MpaBuiia
0e30macHoOi paboThl; MPECTABIATH MOJYYEHHBIE Pe3yJIbTaThl B TAOJIUYHOMH,
rpadudecKkol Wil TEKCTOBOM opMe; enaTh BHIBOJBI HA OCHOBE MOJTYYCHHBIX U
JUTEPATYPHBIX TAHHBIX;

- OCYIIECTBIISATH CAMOCTOSITENIbHBIN yUeOHBIN MPOESKT WM UCCIEAOBAHKE B
00JIaCTH €CTeCTBO3HAHUS, BKIIIOYAIOIINNA ONIPEIeNIEHUE TEMBbI, IOCTAHOBKY IIEJIN U
3aJla4, BBIJIBI)KEHUE THUIOTE3bl U TyTeH ee SKCIepUMEHTaIbHON POBEPKH,
MPOBEJICHNE IKCIIEPUMEHTA, aHAJIU3 €r0 PE3YIbTATOB C YYETOM MOTPEITHOCTH
u3MepeHusi, popMyaupoBaHuE BHIBOJOB U MPECTABICHUE TOTOBOTO
MH()OPMAIIMOHHOTO TIPOJIYKTA;



- 00Cy>KIaTh CYHIECTBYIOIIUE JOKAJIbHBIE U PETHOHANbHBIE TPOOIEMBI
(PKOJIOTUYECKUE, DHEPTETUUECKHUE, CHIPHEBBIC U T.11.);

- 000CHOBBIBATH B INCKYCCUU BO3MOXKHBIC MTYyTU UX PEIICHUSI, OCHOBHIBASICh Ha
€CTECTBEHHO-HAYYHbIX 3HAHUSX;

- HAXOJUTh B3aUMOCBSI3U MEXIY CTPYKTYPOU U PyHKUIHEH, IPUUUHON U
CJIeICTBUEM, TeOopueH 1 (paKkTaMu MpU aHaIU3e MPOOJIEMHBIX CUTyallul U
000CHOBAaHUM MPUHUMAEMbIX PEIICHUN HA OCHOBE €CTECTBEHHO-HAYUYHbBIX 3HAHUM;
MOKA3bIBaTh B3aUMOCBSI3b MEXKIY 00J1aCTIMHU €CTECTBEHHBIX HAYK.



I'nasa 3. Conep:xxanue yueOHOro npeaMeTra.
10 kaacc.

1. BBenenue
Beenenue B ecrectBo3Hanue. Ilpupona-cpena oOuTaHusi U KCTOYHUK KU3HU
4yesoBeKa. B3anMOOTHOIIEHHS YeIOBEKA U IPUPOBI, UX nuanekTuka. IIpupona —
VMCTOYHHK TBOPUYECKOT'O BJOXHOBEHUS AEATENEN NCKYCCTBA.
EcTtecTBO3HAHME — €IMHCTBO HAYK O mpupojie. Matepust u PopMebI ee
cyllecTBOBaHUs. J(nanekTuka ectecTBO3HaHUA. OCHOBHBIE 3TAMbl €T0 PA3BUTHSL.
[loHsiTHE O €CTECTBO3HAHUHU, KAK CUCTEME HAYYHBIX 3HAHUW O IPUPOJIE.

2. EcTrecTBO3HAHME M METOAbI IO3HAHUA MHUPA
B3aumoceazv mesncdy HAyKoul U mexHOo102UAMU
HUcmopus uzyuenus npupoowl. Ilpocpecc 6 ecmecmeeHHbIX HAYKAX U €20 8KAAO 8
passumue yusuauzayuu. Memoovi HayuHO20 NOZHAHUS U UX COCMABTAIOUWUE:
Habnooenue, usmeperue, SIKCnepuMenm, Mooeauposanue, 2unomesd, 661800,
nocmpoenue meopuu. @opMbI TO3HAHUSA: HAYYHOE U HEHAY4YHOE. /[Ba ypOBHA
HAay4YHOI'O MO3HAHUS: IMIIUPUYECKHI (1yBCTBEHHBIN, ONBITHBIA) U
TEOpPETHUYECKU (pallMoHaIbHbIN). MoaennpoBanre Ha TEOPETUUECKOM YPOBHE
MO3HAHUS U TUIIBI MOJeJIeH (MaealibHas, aHaJIoTus, MaTeMaTuueckas). Poib
MBICJICHHOTO 3KCIIEPUMEHTA U MATEMATUYECKOI0 MOJECIUPOBAHNS B CTAHOBJICHUU
Y Pa3BUTUU €CTECTBEHHBIX HAYK. PYHOAMEHMAIbHbLE NOHAMUSL eCMEeCM803HAHUSL.
A3vik ecmecmeo3nanua. buonozua. buoiorndeckas CUCTEMaTHKa U €€
Ba)KHEUMIIME TaKCOHbl. buHOMUHAaNBbHAsA HOMEeHKIIaTypa. [loHsTHEe BUAA.
Cucremartuka >xuBOTHbIX. [loHsiITHE MOpoabl. CucTemaTrka pacteHuil. [lonstue
copta. buonorudeckas HOMEHKIATypa — OCHOBa IPO(ecCuOHATBHOM
nearenbHoCcTU. Xumus. TpuBuaibHbIE Ha3BaHUA. PalimoHanbHass HOMEHKJIATYypa.
Mexnynapoanas Homenkinarypa MFOITAK.
XUMHUYECKHE DJIEMEHTHI U MMPOUCXOXKIEHNE UX Ha3BaHuil . Kiaccudukarus
HEOPraHUYECKUX BEIIECTB (OKCHUJIbI, KHCIIOThI, OCHOBAHUS, COJIM) Y MIPUHIIUIIBI
oOpa3oBaHus UX Ha3BaHUN. Dusuka. EnuHULBI N13MepeHus: GU3NUECKUX BEIIMUNH
Ha Pycu. Epunuiel uamepenus: Gu3nyeckux BEJIMYUH B HEKOTOPBIX IPYTUX
cTpaHax. MexayHapoaHasi CUCTeMa eIMHUI] U3MEPEHUST (PU3NYECKUX BEJIUYHUH —
CH. OcHOBHBIE U TIPOU3BOJHBIC €AUHUILI U3MepeHUs puznueckux ey CU.
Ecmecmeennonayunvie nonamus, 3aKOHbl 4 meopuu. ECTECTBEeHHOHAYYHbIE
noHsATUs. KoHKpeTHbIe U a0CTpaKTHBIE €CTECTBEHHOHAYYHBIC MOHSTUS. 3aKOHBI
ecTecTBO3HaHUA. EcTrecTBeHHOHay4YHbIe Teopun. OnucaTeabHble TEOPUHU U
oObsacHUTENbHBIE Teopun. [IporHosupyromias poyib €CTECTBEHHOHAYYHBIX TEOPU.
Ecmecmeennonayunas kapmuna mupa. KapTuHbsl MUpa: peliuruo3tas, ObIToBasd,
XyJlo’)KeCTBeHHasd. Ecmemceennonayunas kapmuna mupa (EHKM). DBomromus
EHKM wu ee atansl: apucTOTENECBCKUM, HBEOTOHOBCKHM, SJUHIITEUHOBCKAS
peBoironys. [TpuHIMIIBI TO3HAHUS B €CTECTBO3HAHUM: COOTBETCTBUS,
JOTIOJIHUTEIbHOCTH, TPUUYUHHOCTH, CHMMETPHHU.



Mupbot, 6 Komopusix mol ycusem. Ilpumepvi cucmemamuzayuu U HA2A0HO20
npeocmasienus HaAyyYHo20 3HAHUS: NPOCMPAHCMBEHHO-8PEMEHHbLE
Xapaxkmepucmuku (HAHOMUP U MUKPOMUD, MAKPOMUD, Me2amup). | paHUIbI MUPOB
U YCJIOBHOCTh 3TUX TPAHUIL. P0ojib HAYUHBIX 00CMUNCEHUU 8 CO30AHUU HOBBIX
mexuono2uil. Jeonoyus mexuonozuu. IlpuOoOpsl 175 U3yUeHUs] MUPOB, UX
ABOJIIOLIMS OT CBETOBOr0 MUKpockomna P.I'yka 10 CkaHHUpYOIIEro TYHHEIBHOTO
Mukpockomna (CTM) u aroMHO-cii1oBOTO MuKpockona (ACM). MonekysisipHoe
pacno3HaBaHUE U €r0 POJIb B IPUPOJIE U KUZHU YeI0BEeKa. KoMITbIOTEPHI
Oynyuiero.

Ilemoncmpayuu. IlopTpeTsl yueHbIx- ecrecTBoucnbiTarenei (1.1 anues,
J.Menneneena, [ .Mennens, H. bekeroBa, M. ®apajes), pa3nuyHbie
MartepuaibHble pu3nyeckue (3eKTpodopHas MaluHa — MOJCIIb MOJIHUH,
KPUCTAITHYECKHUE PEIICTKH PA3IUYHBIX TUIIOB), OMOIOTHUYECKHEe (MYIISIKHU I[BETOB,
OpraHoOB TeJja YelioBeKa), reorpaduueckue (riodyc, kapra, TeILUTypHuil),
XUMUYECKHE (IIapOCTEPKHEBBIE U 00BEMHBIC MOJICIIM MOJIEKYJT Pa3TUYHBIX
BemiecTB). Cnaiael ¢ MmonensaMu ctpoeHust atoma Tomcona u Pezepdopna.
OTHOCUTETBLHOCTD MOHATHS MYCTOTHI. Paznuunbie Gpuznueckue, XUMUIECKUE U
ouonornueckue Mmoaenu. [loprpersr Apuctotens, K.JIunues, Y. Jlapsuna;
BHAcOParMEeHThI C TAKCOHAMU B OOTaHWUKE U 300JIOTUH M IPUMEPHI CUCTEMATHKH
OT/CIBHBIX PACTEHUM M )KUBOTHBIX. TabnuIa, caaia uiu Buaeo@parMeHT
«Homenknatypa MIOTIAK»; TaGauiipl Uiy ClIaiibl ¢ aHUMAaIUSIMU 110 O0IITUM
MIPUHIIMIIAaM 00pa30BaHMUs Ha3BaHUM Ba)KHEHIITUX KJIACCOB HEOPTraHUUYECKHUX
COCTMHEHUI — OKCHJIOB, KHCJIOT, OCHOBAHUSI, COJICH, - M MX KIacCCU(HKAIIUH.
[Toptperst Oma, Kynona, HetoToHa, DiiHIITETHA U Ap.; TAOIUIIBI OCHOBHBIX U
npou3BoHbIX enuHUI] CU; nuHaMuyeckue BuieoGparMeHThl, HIUTFOCTPUPYIOIITHE
BOKHEUIIHME MOHIATUS (PU3UKU TPUMEHUTENIBHO K TEME ypOKa; Claia Win
BusieopparMeHT «CTapopyCcCKue e AMHUIIBI H3MEPECHHS HEKOTOPBIX (PH3NUECKUX
BeJMYWH». TaObnuIbel U BUACOPparMeHThI, WITIOCTPUPYIOIINE BaKHEHIITHE
MOHATHS, 3aKOHBI U TEOPUH €CTECTBEHHOHAYUYHBIX TUCIUILIMH MO0 KYpCy OCHOBHOM
K06l BugeodparMeHThl U ClIaifibl 1O YBOJIFOIIUA MUKPOCKOIIOB.

III.Meramup. OcBoeHre KOCMOCa M €ro pojib B jKU3HHM YeJ10BeYeCTBA
XPOHOJIOTUS ACTPOHOMUYECKHUX MPEACTABICHUN U OTKPBITUI: T€OLEHTPUYECKAs
CHUCTEMA MHPA; AHTPOIOLECHTPUYECKAS CUCTEMA MUPA; TEIUOLECHTPUYECKAS
cucteMa Mupa. AcTpoHOMBI 16-19 B.B. M UX BKJIaJ B pa3BUTHUE NPEACTABICHUM O
Bcenennoil. Beenennas: Teopusi BOSHUKHOBEHUS, CTPYKTYPa, COCTaB, IBOIIOLIUSL.
ACTpOHOMUS KaK HAyYHBIN (YHIAMEHT OCBOCHHUS KOCMHYECKOTO

npoctpancTBa. Kocmonorus. Bkinag oreuecTBEHHOM HAyKU B MUPOBYIO
KOCMOJIOTHIO. PakeTOHOCUTENN, NCKYCCTBEHHBIE CITyTHUKH, OPOUTAIbHBIE
CTaHIMH, TIaHeTOXoAbl. OpOuTaNbHAS aCTPOHOMUYECKAst 00CepBaTOPHS

(OAO). Ucnonb3oBaHKE CITyTHUKOBBIX CUCTEM B cpepe HHPOPMAITMOHHBIX
TexHoJorui. COBpeMEHHBIE HAyYHO-UCCIIEI0BATENICKHE TPOTPAMMBI 110
U3YYEHUIO KocMoca U uX 3HaueHue. [Ipo0iembl, cBsi3aHHbBIE C OCBOEHHEM KOCMOCA,
Y IIyTH UX pelieHus. MexXIyHapoaHOe COTPYIHUYECTBO.



IV.O060s0uku 3emuun: qurochepa, ruapocdepa, atmochepa

Cmpoenue 3emau. Jlumocghepa. BuyTpeHHEEe CTpOCHHUE 3EMIIU U €€
xuMuyeckuii cocraB. CTpoeHue u coctas JIutochepbl. MUHepasnbl U TOPHBIE
nopobl. Pynel. JIntochepusie muthl. 3emnerpsicenus. [lkana Puxtepa.
NutencuBHOCTH 3emiieTpsicennil. L{lynamu.

T'uopocghepa. Oxeanwt u mopa. CoctaB rusipocdepsl. MupoBoii okeaH. Mops.
Herunununsie Mmopsi: CapraccoBo, Kacnuiickoe u Apanbsckoe. Tema Mops B
MPOU3BEACHUSAX MUPOBOUN XYyI0KECTBEHHON KYJIBTYPHI.

Boowl oxeanos u mopei. XuMu4eCKuil COCTaB MOPCKON U OKEAHUYECKOU BO/IBI.
[Tpomuine. Jlen B okeane. ['pennanausa. Autapkruaa. JlBuxenue Bog MupoBoro
okeaHna. [IpunuBsl 1 oT/IMBEL. Mopckue Tedenus. Turmel KiInumara.

Boowt cywiu. Boppl cymiu u ux knaccudukanus. Ponnuku. I'eitzepsl.
MuHepanbHbIe BOABI U UX KJIacCU(pUKAIHUS. [TpoGnema npecHoi Boawl. O3epo
baiikan. KapcrtoBble siBieHUSI 1 00pa30BaHUE CTAIAKTUTOB U CTAJIarMUTOB.
AHOMaJbHbIE CBOMCTBA BOJIbI U UX 3HAUEHUE B MPUPOJIC.

Ammocehepa. Ilozooa. Atmocdepa u ee coctaB. BepTukanbHoe cTpoeHHE
atMocdepnl: Tpornocdepa, ctpatochepa, mezochepa, Tepmocdepa, sk3ochepa.
CocraB Bo3ayxa. O30HOBBIE ABIPHI U TapHUKOBBIN A dekT. [loroma u

KiuMat. Ammocghepnoe oasnenue. Bemep. AtmocdepHoe naBnenue. Kecconnas
1 BbICOTHas1 Oosie3Hu. L{ukIoHbI 1 aHTULIMKIIOHBL. ATMOCepHbIe GpoHThL. BeTpa
1 WX BUJBI: IIKBAJI, CMEPY, aHTUIIaccaT, maccar, opus, G¢H, 60pa, CHPOKKO,
MYCCOHBI, Tall(pyHBI, yparanbl, CMEpUYH, TOPHAJIO.

[Ixama bodopra.

Baasicnocms 6030yxa. Bnaxuocts Bo3ayxa. [Icuxpometp u ['urpomerp. Touka
pocbl. O6naka, ux hopmbl U pazmepsl. Tyman. Ocanku u ux Tumsl. Pagyra.

Hemoncmpayuu. OOpa3ibl pyJ, MUHEPAJIOB M TOPHBIX MOPOJ, hu3nyecKas KapTa
MOJTYIIApUH, aTIachl.

V.Maxkpomup. Hayka 00 okpy:xawiueii cpeae. buocgepa.

Ku3znv, npuznaxu s#cue020 u ux omnocumenvnocms. OCHOBHbBIE CBOMCTBA
YKMBOT'O OpraHU3Ma: €JMHCTBO XUMHUUYECKOTO COCTaBa, OOMEH BEIIECTB,
CaMOBOCIIPOM3BEACHUE, HACIEICTBEHHOCTh, I3MEHUMBOCTh, PAa3BUTHE U POCT,
pa3IpaXMMOCTh,  JAUCKPETHOCTb U LEIOCTHOCTh, YHEPrO3aBUCUMOCTbD.
JKuBbIe cCTEMBI, KaK CaMOYMIPABJISIIOIIUECS, CAMOPETYJIUPYIOIINECS,
caMoopraHusyroumecs cuctemsl. Tpu Hadana tepMoguHaMuku. [loHsThe
SHTPOIUH.

Ilpoucxorcoenue rncuznu na 3emane. (OCHOBHBIE TUIIOTE3bI MPOUCXOXKICHUS
’KU3HU Ha 3emiie: KpealoHU3M, TUIIOTe3a CAMOIIPOU3BOJILHOTO 3aPOKICHUS
KU3HU U3 HEXKUBOTO, KOHIICTIIINS OMOTreHe3a, TUII0Te3a MaHCTIEPMUH.
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['unoTe3a NpoMCXOXKASHUS )KU3HU IMyTeM OMOXUMUYECKOUN IBOJIIOIUHU (THIIOTE3
Onapuna—Xouaeitna). JJuckyccusi 0 BO3MOKHOCTHU CYIIECTBOBAHUS BHE3EMHBIX
MUBUIN3AIUN.
Xumuueckuui cocmae kaemku. XAMUYECKasi OPraHA3aLUs KJIETKA HA aTOMHOM —
AJIEMEHTHOM, - YpOBHE. MakpoasieMeHThl. MUKpOdsIeMeHThl. MONIEKyIApHBII
YPOBEHb XUMUYECKON OPTaHU3ALNN KJIETKU (MOJIEKYIISIPHBIN COCTaB KIIETKN).
Heoprannueckue coequnenus kietku. Boaa u ee posib. MuHepabHbIE CONH.
Oprannueckue BellecTBa KIETKH.

Ypoenu opzanuzayuu scusznu. Knerounslii ypoBEeHb OpraHu3aliy )KU3HU Ha
3emne. TkaHeBbli ypoBeHb. THIIBI TKAHEH KUBOTHBIX (AMIUTEIUATIbHAS,
COCIMHUTEIbHAS, MBIIIIEYHAsl, HEpBHAs) M pacTeHHH (0Opa3oBaTeybHasl,
MOKPOBHAs, OCHOBHAs M IIpoBoAsias). OpraHueiii ypoBeHb. OpraHu3MeHHbBIN
ypoBeHb. [TonynsiiMOHHO-BUI0BOM YPOBEHBb. BHOTr€oIIeHOTUUECKHI YPOBEHD.
buonieno3. buocdepHsbiii ypoBeHb.

Ilpoxapuomul u 3ykapuomai. 1IpokapuoThl U 3yKapuoThl. bakTepuu u nx
Kiaccudukaius: mo Gopme (6ausUIbl, KOKKH, CIUPUILIBI, BAOPUOHBI), TI0 THITY
nuTaHus (canpouThl, Mapa3uThl), IO OTHOLIEHUIO K KUCIOPOYy (a3po0sl,
aHa’poObl1). OCOOEHHOCTH CTPOCHUS OAKTEPUN U UX KU3HENEITeIILHOCTH. PoJib
OakTepuu B MPUPOJE U )KU3HU uesoBeka. [[nanobakrepun (CuHe-3€IeHbIe
BOJIOPOCIIHN) U OCOOEHHOCTU UX CTPOCHHUS U KUZHEAEATEIbHOCTU. Poib
uuanobakrepuii B mpupoje. CTpoeHue KIeTKU 3YKapruOTOB.

Knemounaa meopus. Illpocmeiimue. Bupycoi. Knerounas teopus u ee
nosnoxenus. [Ipocreiinive: )XKryTUKOBbIE, pECHUYHbBIE, aMe0OOUIHbIE. 3HAUCHHE
MPOCTEHIIINX B MIPUPO/JIE U KU3HU denoBeka. Bupycel. CTpoeHne u 0cCOOEHHOCTH
KHU3HEJEATEILHOCTH BUPYCOB. BupycHbie 3a0oneBanus yenoseka. BUY u CITU/I.
['pu6s1. Pons rpuboB B mpupoie U B X035 CTBE YEIIOBEKA.

Ilonamue ouonocuueckoit 360110uuu. Ieonwyuonnan meopus. llouarue
OMOJIOTHYECKOM IBOIOIUH. J[TUTETLHOCTh, HEOOpPATUMBII XapakTep,
HaIpaBJIECHHOCTH 3BOIOIMU. OCHOBHbBIEC HAIIPABIICHUS SBOJIIOLNH. brosiornueckuii
nporpecc. buosiornueckuii perpecc. AHTPONIOTEHE3 U €ro 3Talbl.

[Ipennoceuiku co3nanus 3BOMONMOHHOM Teopuu Y. [JapBuHa. Jlornueckas
CTPYKTYypa JapBUHM3MA (M30bITOYHAS MHTEHCUBHOCTh Pa3MHOXKEHUs, 00pbOa 3a
CYILIECTBOBAHUE U €€ BUJIbI, €CTECTBEHHBIA 0TOOP).CHHTETHYECKAS TEOPHSI
sBoMOLMU. MukposBostonug. BugooOpaszoBanue (reorpaduyeckoe u
JKOJIOrnYeCcKoe ). Makpo3Boonus. [BHKyIIne CAITbI SBOJIOLUN: My TallHOHHBIN
MpoliecC, NOMYJSIIMOHHbBIE BOJHBI, N30Js1HsI. DOPMBI €CTECTBEHHOT0 0TOOpA:
CTAOMIIM3UPYIOIIUN, TBHXKYIIUN, TU3PYITUBHBIM.

CoBpeMeHHbIE METO/IbI MOJAEPKAHNS YCTOHYUBOCTH OMOT€0LEHO30B 1
HCKYCCTBEHHBIX 3KOCUCTEM

[Tonsitre skocuctemsl. buoron. buoneno3. buoreoneHnos, CTpykTypa 1 OCHOBBI
dbyukuorupoBanus. OTanyus OMOreoleHo3a oT 3KocucTeMbl. HectabunbHbIe 1
cTabuIIbHBIE SKOCHCTEMBI. broreoxumuyeckue notoku. KpyroBopoTsl BeliecTsa.
[TpuHIIUIIBI yCTOMYMBOCTH OMOTEOIIeHO30B. Hay4uHble OCHOBHI CO3/JaHUS U
MOJJEPKAHUS UCKYCCTBEHHBIX SKOCUCTEM. [IpOU3BOICTBO PACTUTENBHOM U
KUBOTHOBOYECKOM MPOAYKIIMU: MPOOIEMBI KOJIMUECTBA U KauecTBa. KimactepHblit
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MOAXO0 KaKk crioco0 BOCCTAHOBJICHUSI OMOT€OXUMHUYECKUX TTOTOKOB B
MCKYCCTBEHHBIX 9KOCUCTeMaX. AHTUOMOTUKH, IECTUILIU/IbI, CTUMYJISITOPBI POCTA,
yA00peHus U UX MPUPOJIHbIEe aHanoru. [IpodieMa ycTOHYMBOCTH TOPOACKHUX
DKOCHCTEM.

IumesBbie Henu. IKOJOTUs. IKOJOrHUYecKrue GaKTopbl. THUIIOTOTUS KUBBIX
OpPraHU3MOB PKOCHUCTEMBI: IPOYIIEHTHI, KOHCYMEHTHI, PEAYLIEHTHI (CanpoduUThI).
Astotpodsl. I'ereporpodsi. [loHaTHE O NHILIEBBIX (TPOPUUECKUX) LETIAX
ounoreornenosa. [Iumesas mnenb. /[Ba OCHOBHBIX THTA TPOPUIECKUX TETIEH —
nacTOUIIHbIC (IIeNH BhICAAHUsI) U JETPUTHBIC (LI€TH pasyiokeHus). [Iuiesas ceTs.
DKOJIOTMYEeCKUE MUPaMUIbl (UUCIEHHOCTH, OMomacchl, 3Heprun). I[Ipasumno 10 %.
[Tonsitue 06 sxonorun. OCHOBHBIE MPOOJIEMBI IKOIOTHH. IKOIOTHIECKUE
(dbakTophl: a0MOTHYECKHUE, OMOTUYECKHUE, AaHTPOTIOTEHHBIE.

JKoJ0rn4ecKue nNpodjaeMbl COBPEMEHHOCTH

buocdepa u ee rpanunpl. Konuenuus spomtouuu 6unochepsr B. U.Bepnaackoro.
Hoocdepa. Texnocdepa. OcHOBHBIE MOAXOABI B yUeHUU 0 OHocdepe:
HYHEPTeTUUECKUN, OMOTCOXUMHUYECKUN, UHPOPMAIMOHHBIHN, TPOCTPAHCTBEHHO-
BpEMEHHOM, HoocepHblid. buocdepa: sTansl popMupoBaHUs U CLICHAPUN
pa3BUTHUA. AKTyaJIbHbIE YKOJIOTHYECKHUE MPOOJIEMBI: TII00aTbHbIE, PETHOHAIILHBIE,
JIOKaJbHbIE, UX MPUYUHBI U CIAEACTBUSL. DKOJOTHUUECKUE TPOOIEMbI
SHEPreTUYECKON OTpaciau. AJIbTEpHATUBHAS SHEpPreTuka. PanmonanbsHoe
UCII0JIb30BaHUE IHEPTUH U SHEProcOepekeHne. JHepreTuyeckas 0€30MacHOCTb.
TpancHanMoHaIbHBIE TPOEKTHI B 00JIACTH SHEPTreTUKU. METOAbI U3yUEeHUS
COCTOSIHHS OKpYy X arouien cpelibl. I3MEHEHHs OKpyKaroUIEN Cpeibl, KAK CTUMYJI
JUTSL Pa3BUTHSI HAYUHBIX UCCIEAOBAaHUN U TeXHONOTUi. EcTecTBEHHO-HAyYHbIE
MOJIXOJIbI K PEIICHUIO KOJIOTUYECKUX MPOoOJIeM, TPUPOAOCOeperarIme
TEXHOJIOTUU. MeXTyHapOIHbIE U POCCUIICKHE POrPaMMBbl PEILICHUS
HKOJIOTUUECKUX MPoOsieM U uX 3PHEeKTUBHOCTD.

IIpo6s1eMBbI 0TX010B M 3arpA3HEHUS] OKPYKAKOIIECH Cpeabl

[IpoGnema yBeIMueHHs KOJTUYECTBA OTX0/10B. BBITOBBIE, KOMMYyHaIBHBIE,
MPOMBIIIITIEHHBIE 0TX0/1bI. COBpEMEHHBIE TEXHOJIOTUM cOOpa, XpaHEHHUS,
nepepaboTKu U yTHIIM3ALUKA OTX00B. [101X0/1bI K COKPAIIEHUIO OTXO/IOB,
0€30TX0/IHbIE TEXHOJIOTUU. ICTOUHUKH 3arpsi3HEHUST OKPYKAIOIIEH CPeIbl.
ITepcrieKTUBHBIE TEXHOJIOTUU JIUKBUAALUH TTOCIEACTBUM 3arpsA3HEHUS
OKpy>Karomie cpeapl. PekynbTrUBalys TOUYBBI U BOJHBIX PECYPCOB. CUCTEMBI
BOJIOOYUCTKHU. MexKAyHApOHBIE TPOrpaMMBbl IO OOPAIEHUIO C OTXOIaMU U
COKpAIICHUIO BO3JECHCTBUS HA OKPYKAIOUIYIO cpeay, UX 3(hPEeKTUBHOCTD.
B3anMoCBsI3b COCTOSIHUSL OKPYKAKOLIEH Cpelbl U 310POBbS YeJI0BeKa
Jlerpaganus okpy:xaromien cpeapl. [I[porpaMMbl MOHUTOPUHTA KA4€CTBA
OKpY’Karouiei cpebl. 3arpsi3HEHUE BO3IYIITHOM, BOAHOW CPE/Ibl, TOUBbBI, TPUYUHBI
u caeactBud. [llymoBoe 3arpsizHeHue. DiekTpoMaruutHoe Bosaeicraue. I1IK.

VY CcTOHYMBOCTE OpraHu3Ma U CpeJibl K CTPECCOBBIM BO3CHCTBUIM. 3a00JIeBaHus,
CBS3aHHBIEC CO CHUKEHUEM KayecTBa OKpy»Karouieil cpensl. HIUBUAYyaIbHbBIE
0COOEHHOCTH OpraHU3Ma MpHU BO3JIEUCTBUH (PAKTOPOB OKPYKAIOIICH CPEIbl.
CoBpeMeHHBIE TEXHOJIOTUH COKPAIIICHHUS HETaTUBHOTO BO3/ICUCTBHUSA (PAaKTOPOB
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OKpyXaromiei cpenbl. HaydHbie OCHOBBI TPOSKTUPOBAHHMSI 370POBOM CPEIbI
oOuTaHU4.

VI.AOunornueckue GaxkTopbl M NPUCIOCOOJEHHOCTH K HUM KMBBIX
OPraHu3MoOB.

OcobennocTu kiaumara Poccuu. 30Ha apKTHYECKUX MYCTHIHb, TYHP H
JecoryHap. Kmnumar Poccun. IIpuponno-knumarndeckue 30Hb1 Poccun:
APKTHUYECKUX IMYCTBIHb, TYHID, JECOTYHAP, TAUTH, CMEIIAHHBIX U
LIMPOKOJIMCTBEHHBIX JIECOB, JIECOCTEITHAS, CTENEH, ITOJIYIyCThIHb, ITYCThIHb.
Pa3nooOpasue u nprucnoco0IeHHOCTD KUBBIX OPraHU3MOB K TOW WU UHOU
MIPUPOIHO- KIMMATUYECKOM 30HE.

DJIeKTpOMarHMTHas npupoaa ceera. CeT. Pa3BuTue npeacraBieHuid o
IIPUPOJIE CBETA. DJIEKTPOMAarHuTHOE U3inyuyeHue. JnuHa BoaHbl. Hacrora
kosneOanuii. [llkana 3MeKTpOMAarHUTHBIX BOJH. y-JIy4H, pEHTT€HOBCKOE
U3JydeHue, yabTpadruoieToBoe N3ydeHne, BUANMOE U3JIy4eHHne, UHPpaKkpacHoe
U3JIyYEHUE U UX POJIb B IPUPOJIE U JKU3HU YEIOBEKA.

Onruyeckue cBoiicTBa cBera. J[BoicTBeHHas npupoaa ceeta. POTOH. 3aKOHBI
OTPaKECHHUsI U IpestoMieHus cBeTa. OTHOCHUTEIBHBIN TOKA3aTENb IPETOMIICHHUS.

@DakTOpHI, BIMSIOINE HA ITI0KA3aTeNb IPEJIOMIIEHUS: IPUPOAA BELIECTBA,
TeMIeparypa, JJIMHA BOJIHBI Majarolero uinydenus. Pedpakromerp. ucnepcus,
mudpakius U UHTep(epeHIus cBeTa.

CaeT U NpUCNIOCO0JEHHOCTH K HEMY KMBBIX OPraHM3MOB. BiusiHue cBera Ha
OpPraHU3aLMIO JKU3HEHHOIO [IUKJIAa Oprannu3MoB. buoputmel. DOTOCUHTES.
Krnaccuduxarus pacTeHuil Ha CBETOIIOOUBEIE, TEHENIOOUBBIE U TEHEBBIHOCTUBHIC.
®otoTponu3M. 3HaUYEHHUE CBETA JJIsI OPUEHTAIIMH KUBBIX CYLIECTB B
IIPOCTpPaHCTBE. buonroMUHECHEHIINS U €€ POJIb B )KU3HU )KUBOTHBIX.
BHyTpeHHss1 JHePIrUs MAKPOCKONMMYECKON cucTeMbl. TepMOIMHAMUKA U €€
IIPOTHOCTUYECKOE 3HaUeHNEe. BHYTpEeHHSs SHEprusi TEPMOANHAMUAYECKOM
cucteMsl. [lepBoe Hayano tepMoauHaMuku. Temtonepeaaya. TemonpoBogHOCTb.
KoHBeknMs: ecTecTBEHHAsA U IPUHYIUTENbHAS. TEennoBoe U3TydeHHE.

TenoBoe paBHoBecue. Temneparypa. Bropoe Hayano TepMOAUHAMUKH.
KomnuecTBo Temnotel. TemnoemkocTs. TennoBoe paBHOBECHE.
TepmonnHaMu4YecKre CUCTEMBI TPEX THUIIOB: U30JIMPOBAHHBIE, 3AKPBITHIE U
OTKpBITHIE. TeMIieparypa, Kak mapameTp COCTOSIHUSA TEPMOANHAMAYECKOM
CUCTEMBI.

Temneparypa ¥ npucnoco0JIeHHOCTD K Hell )KMBbIX OPraHU3MOB.
TepMmoperyisiius B xKUBOU npupoae. TermmonpoayKuus U TEILIO0TAAYA.
MexaHu3Mbl TEPMOPETYJIALMU )KUBOTHBIX U pacTeHUM. Temneparypa Tena
yenoBeka u ee pusnonorudeckas poib. Kinaccudukaus >kMBOTHBIX 110
TEMIIEPATYPHOMY PEXKUMY HA TOMOMOTEPMHBIE TTOUKUIIOTEPMHBIE U
rerepoTepmubie. Kiaccudukaius opraHu3MoB [0 TEMIEPATypPHOMY UHTEPBAIY
oOWTaHUs: SBPUTEPMHBIC U CTEHOTEpPMHbIE. AKKIIUMaTHU3aIus. TemneparypHblii
PEKUM.
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CrtpoeHue MoJieKyJIbI U puU3MYecKHe CBOMCTBA BOAbL. CTPOECHHE MOJIEKYJIbI
BOJbL. Bona kak pacrBopurens. Gusnyeckne CBOMCTBA BOJIbI: aHOMAaJbHas
TeMIepaTypHas 3aBUCUMOCTb INIOTHOCTH BOJbI; BBICOKOE TOBEPXHOCTHOE
HATSHKEHHUE BOJbI; aHOMAJIBHO BBICOKME 3HAYEHUS TEMIIEPATYP KUIIEHUS U
IIJIABJIEHUS BOJbI; BBICOKOE 3HAYCHUE TEINIOEMKOCTH BO/IBI.

3HaueHne GU3NUECKUX CBOMCTB BOJBI JIJISI TIPUPO/IHI.

DJIEKTPOJIMTHYECKAs Juccounanusa. OCHOBHBIE MMOJIOKEHUS TEOPUU
anekTpoiuTrudecko auccoruanuu (TI/1). DNeKTpOIUThl U HEITEKTPOIUTHIL.
Krnaccuduxkaiys nOHOB MO pa3IMYHBIM OCHOBaHUSM. MeXaHU3MBbI TUCCOIUAIIUN
AJIIEKTPOJIUTOB C Pa3HBIM TUIIOM XUMHUYECKOU CBSI3U. CTENEHb 3JIEKTPOIUTUYECKOM
nucconuaru. Coiv, KUCIOTHI 1 OCHOBaHUS B cBete TO/I.

PactBopumocTts. pH, kak nmokasarejb cpeabl pacTtBopa. PacTBOpuMoCTh U ee
KOJIMYECTBEHHAS XapaKTePUCTHUKA — KOd(hPUImeHT pactBopuMoctu. MaccoBas
JI0JIs1 PAaCTBOPEHHOT'O BEIIECTBA B PACTBOPE.

Bona kak amdonur. [Toustue pH pactBopa. 3nauenue pH B npuponae. 3HaueHus
pH ¢usnonornyeckux >kuIKOCTEH YeI0BEKa B HOPME.

XumMu4eckne cBOMCTBAa BOAbl. XUMHUYECKUE CBOWCTBA BOJBI. B3anmoaencreue
BOJIbI C MeTa/IaMU. B3auMoiencTBre BOAbI ¢ OKcuaaMu. I uaparanus.
B3aumoneiictBue Boabl ¢ consamu. ['uapomms. Paznoxenue Boasl. [lonstue 06
ANEKTpoJiu3e U (HOTONH3E.

Bopaa - abnoruyeckuii pakTop B :KU3HU pacTeHuii. Poib Boabl B Ouocdepe:
KOJIbIOEIIb )KU3HU, cpefa OOUTaHUS, YUaCTHUK OMOXUMHUYECKHUX MPOIIECCOB,
YYaCTHHK CO3/aHMsS OMOTEOIEHO30B, PETYIATOP KiIuMaTa Ha manere. [ maponus
OpraHMYECKUX BEIIECTB B KUBBIX opranu3Max. Kiaccudukamms pacTeHui mo
OTHONICHHIO K KOJIMYECTBY BOJIbI B OKPYKAIOIIEH cpefie: THAaTO(UTHI,
ruApOUTHI, TUTPOGUTHI, ME30(HUTHI, KCEPODUTHI.

Conenoctb, kak abnorudeckuii pakrop. Comnu. Knaccudukanus conei.
Hauboinee pacnpocTpaHeHHbIC KUCIBIE COJU, UX TpuMeHeHue. JKeCTKOCTh BOIbI.
Conu xak MuHepanooOpasymoiiue Bemectra. Conu — abuotuueckuit pakTop.
[Tpucnocob6IeHHOCTh PACTEHUH U KUBOTHBIX K PA3JTUYHOMY COJIEBOMY PEKUMY.
BnusiHue cosu Ha OpraHu3M 4eIoBEKa.

IMouBa, kak adnoTnvyecknii pakrop. Ilonarue o nouse u KiIaccupukaus
nous. [Iponiecc mouBooOpazoBanus. Dnaguueckue GakTopsl Cpeabl U
MPUCIIOCOOJIEHHOCTh K HUM HUBBIX OPTaHW3MOB. 3HAYEHHUE MMOYBBI B IPUPO/IE U
YKU3HU YeJIOBEKa: cpe/la OOMTaHUs KUBBIX OPTaHU3MOB; S KOHOMUYECKOE 3HAaUCHUE,
o0JnajaeT mIoA0POANEM, OKa3bIBAET CYIIECTBEHHOE BIUSHUE HA COCTaB U
CBOMCTBa Bcel rugpocdepsl 3eMTu, SBISIETCS TJIABHBIM PETYJISITOPOM COCTaBa
atMocdepbl 3eMiTi, BaXHEHITUH KOMIIOHEHT OnoreorieHo3a. LiBer n quarsoctuka
ITOYB.

Buornueckue pakTopbl okpy:kawmei cpeabl. buotndeckue GpakTopsl.
buoTtnyeckue B3aMMOOTHOILIEHUS MEXy OPTaHU3MaMU: KOHKYPEHIIUS,
XUIHAYECTBO, CUMOMO3 (MyTyalu3M, KOMMEHCAIN3M), Tapa3suTU3M (IKTO- U
sH0Mapa3uThl). [IpuMepbl OMOTHYECKUX B3aUMOOTHOIIICHUN B MPUPOJIE.
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VII. IIpocTpaHcTBO M BpeMsi.

[TonaTus mnpoctpancTBa U BpeMeHU. [IpocTpaHCTBO U BpeMs B KIIACCUYECKOM
MexaHuke HeroToHa. AGCom0THOE MpocTpaHcTBO. OTHOPOIHOCTH MPOCTPAHCTBA.
N3otpontHOCTH TpocTpaHCcTBa. MIHEpIIManbHAs CUCTEMA OTCYETA U TIEPBBIN 3aKOH
Hpiotona. IIpeobpazoBanus ["anumest 1 mpuHIMI OTHOCUTENbHOCTH [ amumes.
AocomntotHoe Bpems. CrieruanbHas Teopus otHocutenbHoctu (CTO). [IBa
noctyiata CTO 1 OCHOBHBIE CIIE/ICTBUSA, BBITEKatomue u3 Hux. O01mas Teopus
otHocutenbHocT (OTO). buoputmel. buoputmel. Tunbsl GuOpUTMOB:
bu3HoIOoTHYECKUE U dKOJIOTHIecKue. [[puMephl pa3nuyHbIX TUTIOB OHOPUTMOB Y
pacTeHHi U )KUBOTHBIX. DoTOoneproan3M. buopuTmel yenoBeka. JJUCHHXPOHU3M.
Crioco6sI mepeaun uHGOpMAIUHU B )KUBOU npupojae. IlepBas u Bropas
CUTHaJIbHBIE cucTeMbl. OOMeH nHpOopMaIeil Ha pa3IuYHbIX YPOBHIX
OpraHu3aluy KU3HU. Peakiiun MaTpUUHOrO CUHTE3a (MPUHITUIT
KoMIieMeHTapHocTn ). @aromuros. Pedrneke, dronorus. Mapopmanus u yenoBex.

Bo3nukHOBEeHUE U pa3BUTHE HOCUTEIEH HH(POPMAIINY C IPEBHEUIITUX BPEMEH 0
HaIllero BpeMeHU. DBOJIIOIUS COBPEMEHHBIX HH(POPMAITMOHHBIX PECYPCOB

11 kiaacce

Tema 1. Muxkpomup. Atoma. Bemecrsa.

OcHOBHBIE CBEICHUS O CTPOCHUHU ATOMA. DBOIIOLUS MIPEJICTABICHUH O
cTpoenuu atoma. Moaenu crpoenust atromoB JIxx. Tomcona u D. Pesepdopna.
IToctynarel kBanTOBOM Teopun H.bopa. [IpoTOHHO-HENTPOHHAS TEOPHUSI CTPOCHUS
atomHoro sigpa Jl. iBanenko u B.I'eitzen0epra. M3otonbl. DnekTpoHHas
o0osiouka aToma. JHepreTuyeckrue ypoBHU. [ToHsATHE O 3IEKTPOHHOM

obnake. Ilepuoaudeckuii 3akoH. OrkpoiTue /.. MenaesieeBbIM
NePUOANYECcKOro 3akoHa. [I[peanochuiKu OTKPBITHUS IEPUOUUECKOTO 3aKOHA.
[lepBbie MONBITKU KJIacCU(BUKAIIMM XUMHUECKUX AeMeHTOB. OTkpoitue J[.U.
MenpeneeBbIM NEPUOANYECKOTO 3aKOHA. [IeproIuUYHOCTh B U3MEHEHUH CBOMCTB
XUMUYECKHX JIEMEHTOB U UX coeuHeHni. [leproanueckuii 3aK0H B
dbopmynuposke J[.1. Menaeneera. CoBpeMeHHbIE IPEACTABICHUS O TPUUMHAX
MEPUOINYECKOTO0 U3MEHEHHS CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COCTMHEHUM.
CoBpemenHast HopMyIHpOBKa MEPUOTUIECKOr0 3akoHa. [leproauueckas cucrema
XUMHUYECKHUX PJIEMEHTOB, KaK rpaduueckoe oToOpakxeHue Nepuonieckoro
3akoHa. CTpyKTypa nepuoandeckou Tadbmuiibl. [leprosasl (60bIIMe U Malibie) U
rpyIiIibl (TTIaBHBIE U TOOOYHBIE).

3HaveHNe MEPUOANYECKOIr0 3aKOHA W MePHOINYECKON CHCTEMbI XUMHYECKNX
3jieMeHTOB /.. MenaeiieeBa 1151 (POPMUPOBAHUSA €CTECTBCHHOHAYYHOU
KAPTHHBI MUPA.

[Ipornoctruueckasi cujia ¥ 3Ha4Y€HUE NEPUOANYECKOTO 3aKOHA U NTEPUOANYECKON
CUCTEMBI. 3HAUEHUE NIEPUOJINYECKOTO 3aKOHA U EPUOJUIYECKON CUCTEMBI
xuMuueckux 3seMeHToB J. 1. MenneneeBa g pa3BuTUs HAYKA U TOHUMAHUS
XUMUUYECKOW KapTHUHBI MUPA.
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Baaropoansie ra3pl.  biaropoansie rasbl, IpUYMHA UX CYIIIECTBOBAHUS B
aToMapHOM cocTosiHuM. [IpuMeHeHue 0JaropoHBIX ra30B.

HNonnas xumun4eckasi cBaA3b. IOHBI 1 UX KiIaccuukaius: mo 3apsay (AaHUOHBI U
KaTUOHBI), IO COCTABY (MPOCTHIE U CIOkKHBIE). Cxema 00pa3oBaHUsl HOHHOU CBSI3H.
HNoHHBIE KPUCTALUTUYECKHUE PEMIETKU. XJTOPUI HATPUSA — TUIIUYHBIN MIPEJICTABUTEIIb
COEMHEHUIN C HOHHBIM THUIIOM CBSI3H.

KoBasienTHast xXuMu4eckas ¢cBsi3b. KoBaJ€HTHas CBSI3b KaK CBS3b, BO3HUKAIOIIAS
3a cyeT 00pa30BaHus OOIINX IEKTPOHHBIX MAp IMyTEM MEPEKPHIBAHMUS
ANIEKTPOHHBIX opOuTaneit. KpatHocTs KoBasneHTHOH cBsizu. OOMEHHBIE U JIOHOPHO-
aKIIETITOPHBIE MEXaHU3MbI 00pPa30BaHUsI KOBAJIEHTHOM CBSI3H.
OnektpooTpunarenbHOCcTh (D0). Kiaccudukaiys KkoBaJeHTHBIX cBsizelt: mo D0
(moJsisipHast ¥ HenoJIsipHas). Jlumnosnu.

MeTa/Libl 4 CIIaBbl. MeTa/lINYecKas XuMudeckas cBa3b. OO0mue
bu3uYeCKre CBOMCTBa METAJLIOB: AJIEKTPOIIPOBOIHOCTh, TPOUYHOCTH,
TEIJIONPOBOIHOCTh, METALNTUYECKUH OJIECK, MIACTUYHOCTh. CIIaBbl YEPHBIC U
usetHble. Ctanb, uyryH. JlaryHs, OpoH3a, Meiabxuop. Meraminueckas CBA3b.
3aBUCUMOCTb JIEKTPONPOBOIHOCTH METAILIOB OT TEMIIEPATYPHI.
MoJiekyJIsIpHO-KMHeTH4YeCKas Teopusi. OCHOBHbBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TeOpuU. MneanbHblii ra3. Y paBHEHUE COCTOSIHUS UI€ATBbHOTO
raza. ArperaTHble COCTOSIHUA BelecTB. ['a3000pa3Hoe cocTosiHUEe. 3aKOH
ABoTraapo U ClIeACTBUS U3 Hero. MossipHbIil 00beM ra3oB Ipu H.y. Kuakoe
COCTOSIHHME BEIIECTB. TeKkydecTb. TBEpAOE COCTOSTHHUE BEILIECTBA.
Kpucrannmyeckue pemeTku pa3HbIX TUIIOB JJISI TBEPIOTIO COCTOSIHUS BEILIECTBA.
[TonsaTue o mnasme. BbICOKO- M HU3KOTEMITEpATypHAs IJ1a3Mbl M UX IPUMEHEHHUE.
B3anMHble nepexoabl MKy arperaTHbIMU COCTOSIHUSIMU BEILIECTB.

Ipupoanbiit ra3. [IpupoaHbIi ra3, €ro COCTaB U HAIPABICHUS UCIIOJIb30BAaHUS B
KAaueCTBE TOIUIMBA U XMMUYECKOTO ChIpbsi. KoHBepcust metana. CUHTE3-ra3 U €ro
WCIIO0JIb30BaHUE JJIS TIOJYYCHUSI CHHTETHYECKOTO O€H3MHA U METaHOJIA.
[IpenenbHbIe M HENIPEIENIbHBIE YTIIEBOAOPOAbl. KauecTBeHHbIE peakiiuy Ha
KpaTHY!O CBsA3b. buoras.

Kunkue BemecrBa. Hedgtb. Hed1h, €€ coctas, ¢pusnueckue cBoCTBa U
MPOUCXOXKIEHUE. DKOJIOTUYECKHE TOCIEICTBUS pa3iuBa HE(YTU U CIOCOOBI
O00pBOBI C HUMU.

[lonyTHbIN HEeTAHOM ra3, ero coctas. [Iporeccrl nepepadboTku HeDTHU:
pexktudukanus u Kpekur. [IpoaykTsl nepepaboTku HEPTH U UX UCTIOJIb30BAHUE.
Tsepaoe cocrosinue BemecTBa. ZKuakue KpuctaLibl. Kpucramnmueckue u
amopQusbie BeuiecTna. [Ipusnaku u cBoiictBa aMoppHOCTU. OTHOCUTEIBHOCTD
UCTUHBI B XUMUHU. JKUAKHE KPUCTAIUIBI U UX IPUMEHEHHUE B TEXHUKE.
OTHOCUTENFHOCTh MCTHHBI B OMOJIOTUH U (PU3UKE.

Knaccudukanus HeoOpraHuYeCKuX BellecTB U ee

OTHOCUTEJBHOCTb. Kiaccudukanus npupoansix BemiectB. OpraHuveckue u
HeopraHuveckue BemiectBa. Mzomepus. Knaccudukaiys HeopraHmueckux
BemiecTB. [IpocThie BelecTBa: METAIIbI, HEMETAJUIbI, OJIAarOPOJIHBIC Ta3kl.
OTHOCHUTENBHOCTD JACJICHUS TPOCTHIX BEMIECTB HA METAJIbl U HEMETAJLIIBI.
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Annotponus u ee npuyurHbl. CI0KHBIE BEIIECTBA: OKCUJIBI, KUCIIOThI, OCHOBAHMS,
coyii. OTHOCUTENBHOCTh KJIACCU(PUKAIINY CIOKHBIX BEIIECTB.

Kaaccndukanus opranudeckux coeqnnennii. OcoOeHHOCTH COCTaBa, CTPOCHUS
Y CBOMCTB OPraHMYeCKUX CoeAUHEHUM. OCHOBHBIE MOJIOKECHUS TEOPUH
xumuueckoro ctpoenus A. bytineposa, @. Kekyne, A. Kynepa.

N3omepus, kak (QYHKIHS XUMUYECKOTO CTPOCHHUS Ha IMIPUMEPE ITUIIOBOTO CIIUPTA
1 TuMeTrI0Boro 3¢gupa. [IpudarHbl MHOr000pa3usi OpraHMYECKUX COCTUHECHUI.
Kiraccudukamus opraHM4ecKux COSAMHESHUMH. YTIECBOIOPOIbI: AIKAHBI, AJIKEHBI,
AJIKUHBI, AJIKAJIMEHBI U apeHbl. KilacChl OpraHndecKkux COCTMHEHUHN, MOJICKYJIbI
KOTOPBIX COJIepKaT (PYHKIIMOHAILHBIC TPYIIIbBI: THAPOKCUIBbHYI0, KAPOOHWIBHYIO,
KapOOKCHIIBHYI0, aMUHOTPYIITY. OTHOCUTEIILHOCTD JISJICHUS OPTraHUISCKUX
COE€IMHEHNH Ha KJIACCHI.

Iommmepbl. OCHOBHBIE TOHATHUSI XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCTMHEHUMN:
MOHOMED, OJIUMED, PIIEMEHTAPHOE 3BE€HO, CTENEHb MoauMepusauu. Crocoos
MOJIY4YEHUS MOJUMEPOB: PEAKIIMU TTOJIUMEPU3ALINU U TTOJTUKOHAEHCAIINH.
buonoaumeps! 1 ux Guonoruyeckast polib.

ITmactmaccel. TepmorutacTel 1 peakromiactsl. [IpeacraBurenu miactmace u
obOnactu ux npumeHenus. BosokHa. [Ipupoanbie ((KUBOTHOTO U PACTUTEIHLHOTO
MPOUCXOKIAECHUS) U XUMUUECKHUE (MCKYCCTBEHHBIE U CHHTETUUECKHNE) BOJIOKHA.
[IpencraButenu BOJIOKOH U 00JaCTH UX MpUMeHEeHUs. Heoprannueckue
MOJIUMEPHI, KaK BEIIECTBA ATOMHOU CTPYKTYPHI.

Cwmecu, ux cocTaB U cmocoObI pasaeaeHust. [lonarue o cmecu, Kak cUCTEME
COCTOSIIIIEH M3 pa3IMYHbIX XUMHYECKUX BetecTB. Kimaccudukarus cMecei mo
BU3YAJIbHBIM ITPHU3HAKAM (TOMO- U T€TEPOTE€HHBIE CMECH) U 10 arperaTHOMY
COCTOSIHUIO (TBEp/IbIE, )KUAKHUE U ra3000pa3Hbie cMecH). CocTaB cMecei: MaccoBast
1 00beMHas 10K KOMITOHEHTa cMecH. CIiocoObl pa3/iesIeHUs] CMECei.
JucnepcHsblie cucteMbl. [lonsatue nucnepcHoi cucteme. Knaccudukanus
JUCTIEPCHBIX CUCTEM IO pa3MepaM JTUCTIEPCHOU (a3bl U arperaTHOMY COCTOSIHUIO
JTUCTIEPCUOHHOM Cpe/ibl U ucrepcHoi (a3bl. 3HaueHUE AUCIEPCHBIX CUCTEM B
MPUPOAE, TPOMBIIUIEHHOCTH Y TOBCEHEBHOM KU3HU YEIOBEKA.
['pybGonucnepcHbie CUCTEMBI U X KiIacCUpUKaIKs (CYyCTIEH3UU, SMYIbCUH,
a’posoiin). [I[puMeHeHue 3TuX CUCTEM B TEXHUKE U ObITY. TOHKOAUCTIEPCHBIE
(KoIOMIHBIE) CUCTEMBI, MX Kiaccudukanus (3014 u reiu). Koarynsmus.
Cunepesuc.

Tema 2. XumMuuyeckue peakiuu.

XuMHu4YecKre peakmuu U uX Kiaccupurkanusi. XUMUYECCKUE PEAKIINU WITU
XUMUYECKHUE SBJICHUS, MX OTIMYHS OT (PU3MYECKUX SBJICHHH. Peakmum 6e3
M3MEHEHHUS COCTaBa BEUIECTB: aJUIOTPONU3AIMUA U U30Mepu3aiuu. Peakiuu,
UIyIIME ¢ U3BMEHEHUEM YHUCTIa U COCTaBa BEUIECTB: COCIUHEHUS, PA3TIOKEHUS,
3aMenieHus, oOMeHa. Peakiiuu, mpoTeKaroIue ¢ BhIJCICHUEM WU TTOTJIONICHUEM
TEITIOTHI: 3K30- U dHAOTepMHUUecKue. [[pyrue npusHaku KiacCuUKaIum
XUMUUYECKHUX PEAKIINI HA MpUuMepe cuHTe3a okcuaa cepol (VI): uamenenue
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CTEeTNeHE OKUCIIEHUSI 3JIEMEHTOB, 00pa3yIoLIMX BeIleCTBAa, UCIIOIb30BaHUE
KaTaJIn3aTopa, arperaTHOE COCTOSIHUE BEILIECTB, HAIIPABJIEHUE ITPOLIECCOB.
CxopocTh XUMHYECKOH peakuuu. [[oHATHE 0 CKOPOCTH XUMUYECKON PEAKIIUH.
['oMOreHHbIE U FETEPOTreHHBIE PEAKIIUU. 3aBUCUMOCTh CKOPOCTH XUMHYECKON
pEaKUuuu OT MPUPOJIBI PEATUPYIOIINX BEUIECTB, UX KOHIIEHTPAIMU. 3aBUCUMOCTD
CKOpOCTH peakuuu oT Temrepartypsl. [Ipasuno Bant-I'opda. 3aBucumoctsb
CKOPOCTH PEAKLIHH OT IUIOLIAAN CONPUKOCHOBEHUS BELIECTB U HATTNYUS
KaTajau3aTopa.

Oo0patumocTh XUMHUYecKuX peakuuid. HeoOpaTumble 1 00paTUMBbIE pEAKIIUU.
CocTosiHIe XUMUYECKOT'0 PAaBHOBECHUS IJIs1 OOPATHUMBIX PEaKIUil.

[Tpunnun Jle-Illatense. CMenieHne XUMUYECKOTO paBHOBECHS 0OPaTUMBIX
pEeaKUii B XUMHUYECKOM IIPOU3BOJICTBE HA IPUMEPE CUHTE3a aMMHAKa.
OxkucauTeNIBbHO-BOCCTAHOBHUTEIbHBIE peakuuu (OBP). DuexTposamus.
CrerneHb OKUCIEHUS U €€ onpeenenue no ¢popmyne coequnenus. [lonstue o6
OBP. Oxucnurenb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHUE.
DJIIEKTPOaIN3 PacIlJIaBOB M PACTBOPOB HA MPUMEPE XJIOPHIA HATPHUS.
DIEKTPOIUTUYECKOE MTOTYyUYCHUE AMIOMUHMSA. [IpakTHueckoe npuMeHeHne
ANEKTpoNn3a. ['abBaHOIUIACTUKA U TAIBBAHOCTETHS.

XuMuYecKre HCTOYHUKH TOKA. ['aTbBaHUYECKUE ATIEMEHTHI HA IPUMEPE
anemenTa Jlanusns-Akoou, uX yCTpOMCTBO M MPUHIIUIT IEUCTBUA. Y CTPONCTBO
OaTapeiiku Ha MpUMEpPE CYXOro IIEeJIOYHOTO 3JE€MEHTa. Y CTPONCTBO CBHUHIIOBOTO
akkymyJsitopa. ['anbBanu3anus u 3nekTpodopes.

du3uka Ha ciayx0e yeaoBeKka. AHTPONIOMETPUS: U3MEPEHUE JITTUHBI U MACChl
TeJa, CIUPOMETPUS U KU3HEHHAsE EMKOCTD JIETKUX. TernnoBble U3MEpPEHUs U
Temiorepanus. MsmMepenue aprepruaibHOTrO 1aBieHUs. | MNepToOHUs U TMIOTOHUS.
VYapTpa3BykoBas IMarHOCTUKA U Tepanus. Onektporepanus. JlazepHas
Tepanusi. MarHuTHBIA pe30HaHC U peHTreHouarnoctuka. dmooporpadus.
Tomorpadus

Tema 3. 310poBbe.

CucreMaTnuyeckoe MmoJioJKeHUe 4YeJI0BeKa B MUPe )KUBOTHBIX.
buonoruueckas kinaccudukanus yenoBeka. [IpaMoxoxieHne u ero BIUsSHUE Ha
CKEJIET uesoBeka. Pyka — opran u npoayKT Tpyaa. Pa3Butue uepena u roaioBHOTO
Mo3ra yesioBeka. [lepBas u BTopasi CHTHaJIbHBIE CUCTEMBI. brocoianbHas
MPUPOJIA YETOBEKA.

I'eHeTHKa Yesi0BeKAa U METOAbI €€ U3YYEHUS.

OCHOBHEIE ITOHATHS T€HETUKHU: HACIEICTBEHHOCTh, N3MEHYHBOCTD, I'€H,
XPOMOCOMBI, MyTallu¥, TEHOM, T€HOTHII, (EHOTHUII, IOMUHUPYIOIINE U
peleccuBHBIC Mpu3Haku. ['eHoM dentoBeka u ero pacmmudpoBka. [Ipakruueckoe
3HAYEHUE U3YUYEHUS T€HOMA YesioBeKa. MeToabl U3yUeHUs TEHETUKU YeJIOBEKa:
reHEAIOTNYECKU, OJIM3HELOBBINA, [IUTOT€HETHUECKHN. | eHeTHUEeCKe
(HacneacTBEHHBIE) 3a00JI€BaHUS YETTOBEKA.

du3uka yesoBeka. CKeleT ¢ TOUKH 3peHUS (PU3UIECKOTO MOHATHSI O phluare.
KpoBooOpaiiienrie B cBeT€ THIPOJIUHAMUKH: MYJIbC, KPOBIHOE JaBJICHUE.
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Huddy3us, kak ocHOBa GOpMUPOBAHUS NEPBUYHON U BTOPUYHON MOYM B NIOUYKAX,
a TaKXKe ra3000MeHa B TKaHAX M JIETKUX. TepMOperyssiius ¢ TOMOUIbIO KOXKHU
ITyTEM TEIIONPOBOIHOCTH, KOHBEKIINM, U3JIYUEHUSI W UCIIAPEHUS BOBI.
DIEeKTpOAMHAMHUYECKas IPUPOAA IIEPENAYN HEPBHBIX UMYJIbCOB. OnTHYECKAs
cUcTeMa 3peHus. AKyCTUYECKask CUCTEMA CiIyXa U roJIoco00pa3oBaHuE.

Xumus 4esioBeka. XMMUYECKNN COCTAB TeJa YEJIOBEKA: AJIEMEHTHI U BEILIECTBA,
ux kinaccudukanuus v 3HaueHue. Boaa, ee pynkuuu. Boansiii OanaHc B
OpraHu3Me 4esoBeKa. MUHEpalIbHbIE BEIIECTBA U UX POJIb B KU3HEACIATEIbHOCTH
OpraHu3ma 4esioBeka. 3a00yieBaHus, CBA3aHHbIE C HEOCTATKOM WM U30BITKOM
HEKOTOPBIX XUMUUYECKHUX JIEMEHTOB B OPraHU3Me€ YEJIOBEKA.

Butamunbl. VcTopust OTKpBITHS BUTAMUHOB. BUTaMUHBI, Kak OMOJIOTHYECKH
aKTHUBHBIC BELIECTBA. boJie3HU, BBI3BAaHHBIE HEJOCTATKOM MIIH U30BITKOM
BUTAMUHOB: aBUTAMUHO3bI, THTIOBUTAMUHO3bI, TUTIEPBUTAMUHO3BI.

CyTouHasi TOTpeOHOCTH YEI0BEKa B BATAMUHAX U UX OCHOBHBIE (DYHKIIUU.
Knaccuduxanus BuramuaoB. BogopacTBopruMbie BATAMHHBI HA TPUMEPE
putamuHa C. JKupopacTBOpuMbIE BUTAMUHBI HA IPUMEPE BUTAMHUHA A.
I'opmonbl.

HepBHas u rymMopanbHas peryJisiiii IpoLecCOB )KU3HEAEATEIBHOCTH OpraHu3Ma.
I'opMoOHBI, KaK IPOAYKTHI, BEIpA0AThIBAEMbIE JKEJI€3aMH BHYTPEHHEN CEKPELUU.
Krnaccugukanus ropMOHOB 110 JKeJie3aM, KOTOPbIE UX NPOAYLUPYIOT U 1O
xumuyeckou npupojae. CBoiicTBa ropMoHOB. MHCYNMH, Kak TOpPMOH O€JIKOBOM
npupoAsl. AJpeHanuH, KaK TOPMOH aMUHOKUCIOTHOM mpupoasl. CtepouniHbIe
TOPMOHBI HA IPUMEPE MOJNIOBBIX. [ Hrmep- 1 runodyHKIUS Kene3 BHYTPECHHEH
CEKpELIMH.

JlekapceTBa. KpaTkue cBeieHHs 0 3apOK/IEHUU U Pa3BUTUN (HapMaKOJIOTHH.
Knaccuduxamus nekapcTBEHHBIX CPEJICTB MO arperaTHOMY COCTOSIHHIO: KUIAKUE
(pacTBOpBI, HACTOM, OTBAPbI, MUKCTYPbI, SMYJIbCUU, CYCIIEH3UH U JP.), TBEPIBIC
(MopoIIKH, TaONETKH, MHIIIONH, KalCybl), MITKUE (Ma3u, TUHUMEHTBI, MTACTHI,
cBeun). Ankanouasl. Bakuuabsl. XUMHOTEpaneBTHYECKUE MPENAapaThI.
Antubuotruku. Hapkoruyeckue npenapartsl. Hapkomanus u ee mociaeacTBusl.
OntumanbHbIA peKUM MIPUMEHEHUS JIEKAPCTBEHHBIX ITPENAapaToB.

3nopoBrlii 00pa3 ku3HM. PU3nUecKue 310pOBbE U ero Kpurepuu. Ilcuxnueckoe
3I0POBBE U €ro KpuTepuu. HpaBCTBEHHOE 310pOBBE U €T0 KpUTEpUU. Tpu
OCHOBHBIE COCTaBJIAIOIINE 3JJ0POBOr0 00pa3a KU3HU: PEXKUM JIHS, IPABUIILHOE
NUTaHUE, PU3NYECKAs] AKTUBHOCTD U 3aHATHE CIOPTOM. DaKTOPBI, BIAUSIOLIME HA
3I0POBBE YEJIOBEKA: OKPYXKaIOIIas cpeaa, NpoduiiakTuyeckasi BaKIMHaLIHS,
CTPECCHhI, BPEIHbIE MPUBBIYKH. AJIKOTOJIU3M M €ro nocieactsus. Hapkomanus u
€€ IIOCJIEICTBUS.

du3uka Ha ciayxde 310pOBbA YeJIOBeKAa. AHTPONOMETPHUS: U3MEPEHHE JIITUHbI
Y Macchbl T€Ja, CIIUPOMETPUS U KU3HEHHAS EMKOCTb JIETKUX. TernoBbie U3MEpEHuUs
U Teryorepanus. M3MmepeHue apTepuaibHOro AaBieHud. [ unepToHus u
TUNOTOHMS.  YJIBTPa3BYKOBAasl AUArHOCTHKA U TE€paIusl. DJIEKTPOTEPAHSL.
JlazepHas Tepanuss. MarauTHBIN pe30HAHC U PEHTIE€HOAMATHOCTHKA.
dmooporpadusi. Tomorpadus

CoBpeMeHHbIC MEAMIMHCKHE TEXHOJIOTHH
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3/10pOBbe UeIOBEeKa: CUCTEMHBIN Nox01. HopManbHas pusnonorus yeaoseka.
Oco0eHHOCTH (PyHKIMOHUPOBAHMS IbIXaTE€JIbHOM, KDOBEHOCHOM M APYTUX CUCTEM
opranu3Ma. OU3HOJIOTHYECKUE TOKA3ATENN OpraHu3Ma YeJ0oBeKa U UX
HOpMaJIbHOE 3HaUeHHe. MeTUIIMHCKUE TEXHOIOIMU TUarHOCTUKHU 3a00JI€BaHUA.
B03M0XHOCTH ¥ IEPCHIEKTUBBI METOI0B MPODUIAKTUKH, TEPATTUU U
BOCCTAHOBJICHHS opraHu3ma. [10aX0/bl K TOBBIIEHUIO 3P(HEKTUBHOCTH CUCTEMBI
3IpaBOOXPAHECHUSI.

NHpexunonHbIe 3200/1eBaHUsA U UX NPOPUIAKTHKA

Wndexmonnsie 3a00neBanus U ux Bo30yautenu. Croco0Osl nepenadu
WH(EKIIMOHHBIX 3a00JIEBaHUI M COIMAIbHBIE (DaKTOPBI, CIOCOOCTBYIOITUE UX
pacnpocTtpaHeHuio. IMMyHHas cuctemMa u IpUHIUIBI €€ paboThl. OcoOeHHOCTH
GyHKIMOHUPOBAHMS IMMYHHUTETA Y pa3HbIX Tpynn HaceneHus. Crocoobl
npodunakTrky HHGEKIIMOHHBIX 3a00neBannii. Bakunnanus. HanpaBieHHOCTD
MEIUIMHCKUX TPEnapaToB A 00pbObl ¢ HHPEKIIMOHHBIMH 3200JIEBAHUSIMH.
[IpobnemMa pa3BUTHS YCTOMYUBOCTU BO30YyAUTEIICH 3a00JICBaHUN.
MexyHapoiHbIe TPOTrpaMMBI 110 60pb0e ¢ UH(PEKITMOHHBIMU 3a00JI€BaHUSIMU.
Hayka o npaBM/ILHOM MUTAHUH

MeTaboau3M, Kak 0OMEH BEIIECTBOM U SHEPrUel Ha ypOBHE OpraHU3Ma.
[Tpunnunsl GyHKIIMOHUPOBAHUS MUIIEBAPUTEILHON cucTeMbl. KauecTBo
MPOJYKTOB MUTAHUS C TOYKU 3PEHUSI SHEPTETUUECKON [IEHHOCTU U COJEP KaHUS
MOJIE3HBIX U BPEJAHBIX BELIECTB 3HAUCHUE COATaHCUPOBAHHOIO MUTAHUS IS
nojaepkanust 310poBbsi. [luieBsie 100aBKU: MOJIE3HbIE CBOMCTBA U TOOOYHBIE
3¢ (HEKTHI UX UCTIOTB30BaHUS. J[NeThl 1 0COOCHHOCTH X TPUMEHEHUSI.

Tema 4. CoBpeMeHHOe eCTECTBO3HAHUE HA CIyk0e YeIoBeKa.

DJIeMeHTAPHBI JIM 3JIeMeHTapHble YacTHlbI. [IoHsATHE O PU3HKE BHICOKUX
DHEpruu. JIMHEHHBIN YCKOPUTEND JIIEMEHTAPHBIX YACTHUL, AAPOHHBIA KOJUIAUAED.
JleneHue aTOMHOTO s/ipa: IPOTOHbI, HEUTPOHBL. DyHIAMEHTAIbHBIE YACTULIBIL:
JIENTOHBI U KBApKU. DOTOHBI. BO30HBI. AHTHUYACTHIIBI.

Boabmoii agponHblii koJu1aiigep. MOHTaX U yCTaHOBKA 0OJIBLIOTO aJPOHHOTO
koJutaaepa. [lpunnun nevcreus koiutaaepa. IIpoucxoxnenue maccel. bo3oH
Xwurrca. [Ipoucxoxaenue Beenennot. AHTUMHD.

JHepreTUKAa U JHeprocoéepekeHne

[IpoGnemsl s3HEpProoOeceyeHus: HallMOHAIbHbIE, PETHOHAIBHBIE, JTOKAIbHBIE.
3aKOHBI COXPAHEHHsI MacChl ¥ YJHEPTrUU. [IpakTnueckoe npuMeHeHne 3aKOHOB
coxpanenus. Buasl sHeprun. CBsi3p MACChl M SHEPTUU. DJIEKTPOIHEPTHUS U
croco0Obl ee nosryuyeHus IlomydyeHne 31eKTpUYecKoro Toka ¢ oMOIIbIO
aneKTporeneparopa. Herpaguunonnas suepreruka. Tennossle u
IUpO3JIeKTpocTaHIMU. OCHOBHBIE ITOHATUS ATOMHON SHEPIreTUKH.
PagnoakTuBHOCTB. SlnepHble peakiuu. ATOMHAs CTAHIMS U MIPUHIIUII €€ pabOTHI.
ADC Ha OBICTPBIX HEUTPOHAX. Pagon30TONHBIC TEPMOIIEKTPUIECCKUE
rerepatopsl (PUTEI'n), npunuun ux aeicreus. ObracTu npUMEHEHHUs] aTOMHOMN
DHEPIreTUKU. flepHasi SHEPreTUKA U NIEPCIIEKTUBBI €€ UCITOIb30BaHUSI.
DOHepronorpediaeHue u SHeprodPheKTUBHOCTD.
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IIponoBoJsibcTBeHHAsI IP00JIeMa U NIYTH ee pelieHus. ['eorpadus ronoa u ero
npudyuHbl. OCHOBHBIE HampaBJeHus B penieHuu [1po10BOIbCTBEHHOM TPOOIEMBI:
- UCTI0JIb30BAHUE XUMHUUECKUX BEIIECTB (YI0OpEHUS, PETYISTOPHI POCTPA,
(hepOMOHBI, TECTUIUIbI, PETICIIICHTHI);

- CO3[JaHHE UCKYCCTBEHHBIX MPOJAYKTOB MMUTAHUS; - METOJBI CO3AAHUS
BBICOKOIIPOU3BOAUTEIBHBIX COPTOB PACTEHUN U MOPOJ KUBOTHBIX.

OcCHOBBI OMOTEXHOJIOTHH

[ToHsiTHE OMOTEXHONOTHH, KaK TPOU3BOIUTEIHHONU CUITBI OOIIIECTBA,
UCIIOJIb3YIOIIEH )KMBbIE OPraHU3Mbl I OMOJOTHYECKUE MPOLIECCHI B TPOU3BOJICTBE.
Tpu sTana cTaHOBIIEHUS U Pa3BUTHS OMTEXHOJIOTHH: PaHHSS, HOBAs U

HoBe#mas. TpaguimonHas OMOTEXHOJIOTHUS : TPOU3BOACTBO MPOAYKTOB MUTAHUSA,
nepepaboTka oTxoA0B. MosekyisipHas 6uorexnoaorus. CTpykrypa u GyHKIHS
HYKJIEMHOBBIX KUCIOT. CuHTe3 Oenka. Kinerounast umxenepus. ['ennas teparnusi.
[IpumeHeHne OMOTEXHOJIOTUH B 3IpaBOOXPAHEHUH, CETLCKOM XO3SIICTBE U OXpaHe
oKpy>karorel cpeapl. ['ennast umxenepusi. ['eHHOMoIUpUIIMpOBaHHbBIE
OpPraHu3Mbl U TPACHCTE€HHBIE TPOAYKTHI. KiletouHas unxkenepus. Knonuponanue.
OMOpHOHaTBHBIE U CTBOJIOBBIE KJIETKHU. bronornueckas nH)eHepus, Kak METO]T
MCIIO0Ib30BaHUSI MUKPOOPTaHU3MOB B KQU€CTBE OMOPEAKTOPOB ISl MOJTyUSHUS
MPOMBINUIEHHOM NPOoAyKIMU. OCHOBHbBIE HAITPABIICHUSI UCTIOJIb30BAHUS
(dbepMeHTaTUBHBIX MponeccoB. MiMmooOuin3oBanHbie pepMeHTh. MUPOBOM PHIHOK
ounorexHonorui. IlepcrnekTUBbl pa3BUTHS POCCUMCKOTO CETMEHTA.
HaHoTexHOJ10rMH U UX NPUI0KEHHE

HanouacTuusl B )XMBOW U HEXKUBOW IIPUPOJIE: PA3MEPHI, TUIIBI CTPYKTYPHI,
byHKIIMOHANBHAS 3HAYMMOCTh. OCOOEHHOCTH (PU3NYECKUX U XUMUUECKIX CBOHCTB
HaHoyacTull. Camoopranuzanusi. MeTopl MoJy4eHUs: HAaHOYacTull. MeTobl
n3ydeHus HaHomarepuaioB. KoHcTpynpoBanue HaHoMarepuanoB. HoBbie
TEXHOJIOT'MH, CTPOSILIIUECS HA UCITOIb30BAHUU HAHOYACTUL U MATEPHUAJIOB,
MoJy4aeMbIX U3 HUX. [[oHsITHE O HAHOTEXHOJIOTHUH, KaK YIPABIISIEMOM CUHTE3€
MOJIEKYJISIPHBIX CTPYKTYp. JBa M0oaX0/1a B HAHOTEXHOJIOTUU: «CBEPXY BHU3» U
«CHH3Y BBEpX». MOJIEKYyJISIpHBINA CUHTE3 U camocOopka. Hanockonuyeckoe
BBIpAIIMBAHUE KPUCTAIUIOB U MOJUMEPHU3UIIUA. YTJIEPOIHbIE HAHOTPYOKH.
Cuneprerrka. BiusHrue HaHOTEXHOJIOTHM HA Pa3BUTUE TEXHUKHU. JKOJIOTHUECKUN
ACIIEKT HAHOTEXHOJIOTUH.

du3zuka u O0bIT. HarperarenbHbie U OCBETUTEIbHBIC MPUOOPHI. Pa3zHOBUIHOCTH
JIaMIl: HAKaJIuBaHUs, TAJIOTEHHbBIC, IIOMUHECHEHTHBIE, CBETOAUOIHBIE.
MukpoBosnHoBas neub (CBY-neusb) u npuHUUI €€ pabOThI.
KuaKoKpUCTAIIIMYECKHE SKPaHbl U IUCILIEU, UX YCTPOUCTBO. DIEKTPOHHBIN
tepmomMetp. Jlomaiiaue po6oTsl. Paaronepenatyuku 1 paiuoOnpueMHUKH.
[IpuHuMNIanbHOE YCTPONCTBO TEIEBU30pa U TeneBuAeHUsA. CITyTHUKOBAs U
COTOBAs CBSA3b.

Xumus 1 ObIT. MoOIOIIME U YUCTSIIME cpeacTBA. [[OBEpXHOCTHO - aKTUBHbBIE
BemectBa (IIAB). OrOenuBarenu: XUMHYECKHE U ONTHYEeCKHE. MIHCEKTHITUIEI -
cpeacTBa st 00pbObI C HACEKOMBIMH. XUMUYECKUE CPEJACTBA TUTHUCHBI U
KocMeTHKU. [IuimeBsie 100aBKH, UX MapKUPOBKA.

Cunepreruka.
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[ToHsiTHE O CHHEPTETHUKE U CAMOOPTraHU3aIMi OTKPBITHIX cucTeM. Ob1ue
NPUHLMIBI CUHEPTreTUKHU. Touka Oudypkanuu u aTTpakt. Poias CUHEpreTuKu Jis
W3Y4YEHUs NPUPOAHBIX U COLMAIBHBIX sBJICHUI. CTpyKTypUpOBaHue
MaTepUAIIbHOI'O MUPA U €r0 U3y4YEeHHE CIIELUATIbHBIMU pa3/iesiaMy (PU3UKH.
@opMBI JBUKEHUS MATEPHUU.

EcTecTBO3HaHME M HCKYCCTBO. 30JI0TOE CEYEHUE U €r0 MCIOJb30BAHNUE B
IIPOU3BEICHUAX APXUTEKTYPBHI, ’KUBOIIUCH, CKYJIbNTYphl. llocimenoBarenbHOCTD
duboHayuy, ee NPUMEHEHUE B UCKYCCTBE. PacnpocTpaHeHHOCTh IpaBUIIa
30JI0TOTO CEYEHHMSI U MOCIEN0BATENBHOCTH PUOOHAYYH B )KUBOW IPUPOJE.
buonuka u apxutekrypa. B3anMONpPOHUKHOBEHHE €CTECTBO3HAHUS U UCKYCCTBA.

Tema S. Bkiiag coBpemeHHbIX YueHbIX B popmupoBanne EHKM.

N3yuyenue 6uorpaduu cOBpeMEHHbBIX POCCUICKUX yueHbIX. OlleHKa BKJIaaa
COBPEMEHHBIX poccuiickux yueHbiX B popmupoanne EHKM. [locnennue
OTKPBITHUS B 00JIACTU €CTECTBEHHBIX HAYK.
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I'naBa 4. TemaTnueckoe MJIAHUPOBAHUE.

10 kaacc.
Ne | Pa3zgen Koanudect | BocnuraTtejJbHbIN MOTEHIIHAJI.
BO YacoB
1 | Beenenue 1 DTHYECKOE BOCIIUTAHUE.
Co3naBaTh yCI0BUS JIJIsI COXPAHEHUS U
YKpEIICHUS 370POBbSI.
DKOJIOTUYECKOE BOCITUTAHUE.
Opranu3oBbIBaTh Ipoiecc GopMUPOBAHUS
OCHOBHBIX €CTECTBOBEAYCCKUX MOHSATHI.
2 EctrectBo3Ha |5 DTHUYECKOE BOCITUTAHUE.
HHC 1 CoznaBathb yCinoBHs U1l COXPAaHEHUS U
METOMBI YKPEIUICHHSI 3[J0POBBSI.
TO3HAHM3 DKOJIOTHYECKOE BOCIIMTAHUE.
MHpa OnuchiBaTh U CPaBHUBATH OOBEKTHI )KUBOUM U
HEKHUBOU MPUPOJBI.
VYcranaBnuBaTh B3aUMOCBSI3H B MIPUPO/IE.
OOBACHATD SIBJICHUS IPUPOJIBI.
BecTtu HabmroaeHus B MpUpojie U IPOBOIUTH
MPOCTEUIINUE ONBITHI.
3 | Meramup. O |4 DTUYECKOE BOCITUTAHKE.
CBOCHHUC Co3naBaTh yclI0BUS 151 COXPAHEHUS U
KocMoOca H YKPEIUIEHUS 30POBBS.
Cro poJb B DKOJIOrMYECKOE BOCIIUTAHUE.
KU3HHA CdopmupoBath NpeIcTaBiIeHUs O IIETOCTHOM
Henobedectea COBPEMEHHOMN €CTeCTBEHHOHAYYHOU KapTHUHE
MUpPa, O IPUPOJIE KAK €AUHOUN LIEJTOCTHON
CHCTEME, O B3aUMOCBS3U YeJIOBEKa, MPUPOJILI U
00111eCTBa; O MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax BeeneHHoi.
4 O6on049KH 3 Co3aBath yCJIOBHS JIJISI COXPAHCHUS U
3emun: YKPEIUIEHHS 310POBbS.
autocdepa,
ruzpocdepa, [IprMeHEHNE ECTECTBEHHO-HAayYHBIX 3HAHU B
aTMochepa OBCEIHEBHOM KM3HU IS 00ecTieueHus
0€30MaCHOCTH KU3HEACATEILHOCTH, OXPaHbI
3I0POBBSI, SHEProCOCPEIKEHNUSI, 3aIUTHI
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OKpYXKAaIOIIEn
Cpepbl.
5 Maxkpomup. 12 DTUYECKOE BOCIIUTAHNUE.

Hayxka 00 Co31aBath yCI0BHS JIJISI COXPAHEHUS U

OKpY’KaroIeH YKPEIUICHUS 310POBb.

cpeac. DKOJIOTHYECKOE BOCIIUTAHUE.

Brocgepa. IIprMeHeHne ecTeCTBeHHO-HAyYHBIX 3HAaHUH B
MMOBCEAHEBHOM JKU3HH 11 00eCIIeUeHUS
0€30MaCHOCTH KU3HEACATEILHOCTH, OXPaHbI
3I0POBBSI, SHEProCcOCPEIKESHHUSI, 3aIUTHI
OKpYKarolen
Cpepbl.

6 | AOuortuyecku | 7 DTHYECKOEe BOCIIUTAHNUE.

e hakropsl 1 DKOJOrH4eCcKOoe BOCIIMTAHHE.

npucmocoone Co31aBaTh yCIOBMS IJIS COXPAHEHHS U

HHOCTB K HUM YKPEIUIECHUS 37I0POBBSL.

JKUBBIX

OpPTaHU3MOB.

7 [IpocTtpancTs |3 DTHUYECKOE BOCITUTAHHE.

O M BpEMA Co3naBaTh yCIOBUS 151 COXPAHEHUS U

YKPETUICHUS 3]I0POBbSI.
DKO0J0rn4ecKoe BOCIIMTaHHE.
CdopmupoBaTh yMEHUS TIOHUMATh 3HAYUMOCTh
€CTEeCTBEHHOHAYYHOT'O 3HAHUS JIJIs1 KX 0T
yeJIOBEKa.
35
HUTOTO
11 kaacc.
Ne | Pa3zgen Koanu | BocnutarebHBIA NOTEHIIHAJ.
eCTBO
4acoB
1 | Mukpomu | 13 Co3aBarhb yCIOBHS JJIsI COXPAHEHHS U YKPETUICHHUS
p. ATOM. 310POBBA.
Bemectsa OTHYeCKOe BOCIIMTaHHE.

DKO0JIOrH4eCcKoe BOCIIMTaHHE.

CdopmupoBath NpeICTaBICHUS 0 HAYYHOM METOJIC
MO3HAHMS TIPUPOJIBI U CPEICTBAX

U3Yy4YeHUs MeraMupa, MakKpoMupa U MUKPOMHUPA;
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BJIaJICHUE NTPUEMAMU €CTECTBEHHOHAYYHBIX
HAOJIIOJIEHUH, ONIBITOB MCCJIEAOBAHUN 1 OLICHKHU
JIOCTOBEPHOCTH MOJIYUYEHHBIX PE3YIbTATOB.

XAMUUYECK
ue
peakunmn

DTUYECKOE BOCIIMTAHHE.

Co3zmaBaTh yCIOBHS JJIs1 COXPAHCHHS U YKPEIUICHUS
3JI0POBBSI.

DKO0JIOrHYeCcKoe BOCIIMTaHHE.

OBnazieTh MOHATHIHBIM alllapaTOM €CTECTBEHHBIX HAYK,
TIO3BOJISIFOIIMM TI03HABaTh MUP,

y4acTBOBATh B JINCKYCCHSX MO €CTECTBEHHOHAYYHBIM
BOIIPOCAM, UCIOJIb30BaTh Pa3IMYHbIC

UCTOYHUKH MH(POPMAIIUU JUTSl TIOJTOTOBKH COOCTBEHHBIX
pabot, HabJIOICHUH, OTIBITOB UCCIICIOBAHUM U OLICHKU
JOCTOBEPHOCTH IMOJTYYCHHBIX PE3YJIBTATOB.

310pOBBE

DTUYECKOE BOCIIMTAHUE.

Co3nmaBath yCIOBHSI IS COXPAHEHUS U YKPETUICHUS
310POBbBSI.

DKOJIOTHYECKOE BOCIIUTAHHE.

CdopmupoBaTh yMEHUS TPUMCHSITH
€CTEeCTBCHHOHAYYHBIC 3HAHUS JIJIs1 OOBSICHCHHUS
OKPY’KAIOITUX SIBJICHUN, COXpPAHCHUS 3I0POBBS,
oOecrieyeHns 0E€30MMaCHOCTH KU3HEAEATEIILHOCTH,
Oepe’XHOTO0 OTHOIIEHUS K TIPUPO/IS, PAIlMOHATIEHOTO
IIPUPOJIOTIONIB30BAHUS, & TAKIKE

BBITIOJTHEHUS PO TPAMOTHOTO MIOTPEOUTEIIS.

CoBpeMeH
HOE
€CTECTBO3
HaHUE HA
ciryx0e
YeJioBeKa

OTHYECKOE BOCIIUTAHHE.

Co3naBaTh yClI0BUS 1JIsI COXPAHEHUS U YKPEIUICHUS
310POBbBSI.

DKOJIOTMYECKOE BOCIIMTAHHE.

[Tony4uuTh 3HaHKUSA 0 HAU0O0JIEe BAXKHBIX OTKPBITUIX U
JIOCTHXKEHHSAX B 00JIaCTH €CTECTBO-3HAHUS, OBIMSBIINX
Ha 3BOJIIOLHIO MPEACTABICHUN O PUPOJIE, HA pa3BUTHE
TEXHUKHU U TEXHOJIOTHM.

Bxnan
COBpEMEH
HBIX
YYEHBIX B

dbopmupoB

OTHYeCcKOoe BOCIIMTaHHE.

CoznaBaTh yCIOBUS JJIsl COXPAHCHUS U YKPEIJICHUS
3JI0POBBAI.

DKOJIOTMYECKOE BOCITUTAHUE.

[TonyunTth 3HaHUS 0 HanOOJIee BAKHBIX OTKPBITUIIX U
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aHHueC JOCTHXKCHUAX B 00J1aCTH €CTECTBO - 3HaHUA,
€CTECCTBO3 IMOBJIMABINIHUX HAa 3BOJIOLIUIO HpeI[CTaBHeHI/Iﬁ O IMpupoac,
HaHWA. Ha pa3BUTUC TCXHUKH U TEXHOJIOTHM.
35
HUTOro
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