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HopmaTtuBHO - npaBoBble 0CHOBaHMS Pa3padoTKH NPOrpaMMbl:

1. ®enepanbublii 3akoH «O0 obOpasoBanuu B Poccuiickoit @epepammm» Ne 273 ot 29
nexadps 2012 r. (c U3MEHEHHUSIMH U JIOTIOJIHEHUSIMU );

2. @enepaibHbIl TOCYIAapCTBEHHBIN 00pa30BaTENbHBIM CTaHIAPT CPEIHEro O0OIIero
oOpa3oBaHus (C y4eToM M3MEHEHHWH M momonHeHuid, BHeceHHBIX B @I'OC COO Ilpukazamu
MunucrepcTBa 0o0pa3oBanus U Hayku Poccuiickoit @enepauuu ot 29 nexadbps 2014 r Ne 1645.
u ot 31 nmexabps 2015 r. Ne 1578, ot 29 wmrona 2017 r. Ne 613, Ilpukazom Munucrepcraa
[Ipocsemenus: PO ot 24.09.2020 r. Ne519);

3. Ilpukaz MunoOpunayku P® or 2 wmrons 2013 roma Ne 513 «OO yTBep)KICHHMU IE€peyHS
npodeccuil pabounx, TOMHKHOCTEH CIyXAallUi, MO KOTOPBIM OCYILECTBIIETCS MPOQeCcCHOHATHLHOE
oOydeHuey;

4. TIlpuka3 Muntpyga u couuanbHoi 3amutel PO ot 25 nexabps 2018 r. N 840 «O06
YTBEPXKICHUU TMPO(decCHOHANBHOrO craHaapra «CnenuanucT, yJacTBYIOUIMKA B OpraHU3aluu
NEeSATEIbHOCTH JIETCKOTO KOJIJIEKTUBA (BOXKATHIN )»;

5. TIlpuxa3z Munnpocsemenust Poccun ot 26 aBrycra 2020 r. N 438 «O0 yTBepkaeHuu
MOpsiIKAa OpPTaHU3allMM M OCYILECTBJIEHUS 00pa30BaTEIbHOW JEATEIFHOCTH 10 OCHOBHBIM
nporpamMMmaM IpoQecCHuOHaIBHOTO 00YUECHUSY;

6. YcTaB IIKOJIbI;
7. JIokanbHbIE HOPMATUBHBIE AKTHI.

Pabouas mporpamma mo yueOHOMY mnpeamery «EcTecTBo3HaHWE» s CpeOHEro OOIIero
o0Opa3oBaHMs CO3/1aHa HA OCHOBE ydeOHO-MeTomudeckoro xomrmuiekca mist 10 — 11 kmaccoB O.C.
I'abpuensna «EctectBo3znanue» (I'abpuensn O.C. PabGoume mporpammsl. EctectBo3nanme. 10-11
KJIacchl: yueOHo- Metonndeckoe nocooue / O.C.I'abpuensn, C.A.CnagkoB. — 2-¢ u31., CTCPEOTHIL. —
M.: [Ipoda, 2014. — 110, [2]

B yue6GHOM 1utane mkosisl orBoauTcs 210 ydyeOHbIX yacoB (M3 pacuéra 3 yaca yyeOHBIX daca B
He/eNo0) s o0si3aTenbHOro u3yyenus npeamera B 10-11 xmaccax. Takum oOpazom, Ha KaskIblid
KJ1acc BelieseHo 1o 105 gacos.

Pabouasa npocpamma no yuebrnomy npeomemy «Ecmecmeosnanue» 6 pamxax unmezpayuu OOIT
COO c¢ OIIlIO no cneyuanvHocmu «Boocamwitiy exmoyaem 6 cebs mooyne MIIK. 01.01.
«Dusuonozuyeckue 0CHOBbL U 803PACMHbBLE 0CODEHHOCIU demell U NOOPOCMKO8Y.

Ocobennocmov paboueii npoepammsl no yuyeoOnomy npeomemy «Ecmecmeosnanue» cocmoum 6
MOM, UMO 6 COOepHCaAHUU 6Cex paz0enog UMEIOMCs dACNeKmyl, Ompaxcarouue npoyeccyl
unmezpayuu. Ecnu 0anmvie acnekmsi cognaoaiom ¢ mpebo8aHusMU 00pa308amenbHblX NPOSPAMM,
OHU BblOENIeHbl NPOCMBIM KYPCUBOM, eClU COOepHcanue OONOTHACMCA CMbICIO08bIMU YCIMAHOBKAMU U3
npocpamm npogeccuoHanbHo20 00yUeHUs, MO NRPOUCXOOUM BbLOETEHUE HCUPHBIM KYPCUBOM.

IInanupyemble pe3yabTaThl 0CBOeHHs YueOHOro npeamera «EctectBo3nanue».Ilpeamernblie
pe3yJabTaThl.

BbinycKkHUK Ha 62a30BOM YPOBHE HAYYHUTCS:

1. n1eMOHCTpUpPOBaTH HA MpPUMEpPAX pOJIb €CTECTBO3HAHHMS B PA3BUTUU YEOBEUECKOU
[IUBUJIN3AIUY;

2. BBIICNATH NEPCOHANBHBIM BKJIQJ BEIHKUX YUYEHBIX B COBPEMEHHOE COCTOSHHE
€CTECTBEHHBIX HAYK;

3. TpaMOTHO NMPHUMEHSATh €CTECTBEHHO-HAYYHYIO TEPMHHOJIOTUIO TPU OMHCAHUH SBICHUN
OKPY’KaIOIIEeTo MUPA;

4. 00OCHOBaHHO TPHUMEHATh NPHUOOPHI Ui U3MEPEHUS M HAOIIOACHUS, HCIOJIb3YS
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ONMCaHWE WM NPEUIOKEHHBIH aIrOPUTM OSKCIIEPHUMEHTa C LENbI0 TOJTy4YeHUs 3HaHUU 00
00BEKTE U3yUCHHUS,

5. BBIABISITH XapakTep SIBJICHUM B OKPY’KAIOLIEH cpele, IOHMMATh CMBICI HAOII0AaeMbIX
MPOIIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYYHOM 3HAHUH;

6. HCIOJIb30BATh JJIsl ONMCAHMS XapaKTepa MPOTEKAHHUs MPOLEeCCOB PU3NUECKUE BETUUNHBI
U IEMOHCTPUPOBATh B3aMMOCBSI3b MEKIY HUMU;

7. OCYWIECTBISATH MOJCIMPOBAHHE INPOTEKAHUS HAOIIOAAEMBIX IMPOIECCOB C YYETOM
TpaHUI] TPUMEHUMOCTH UCTIOIb3yEMbIX MOJIETCH;

8. KpUTHYECKHM  OIICHHMBaTh, HMHTEPHPETHPOBaTb M  OOCyXkIaTh  WH(POPMAIHUIO,
comepxairytocs B coobmenusx CMU, pecypcax MHTepHETa, HayYHO-NOMYJSPHBIX CTaThAX C
TOYKHU 3pEHHSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH; JIEJIaTh BBIBOABI HA OCHOBE JIMUTEPATYPHBIX
JaHHBIX;

9. TpUHUMATH APTYMEHTUPOBAHHBIC PELICHHS B OTHOIICHUU NMPUMEHEHUs Pa3HOOOpa3HbBIX
TEXHOJIOTUH B PO ECCHOHATBHON IeATEILHOCTH U B OBITY;

10. u3BieKaTh U3 ONMUCAHUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOHCTB HEOOXOAUMBIE
XapaKTEPUCTUKH JJI1 KOPPEKTHOTO UX UCTIOJIb30BaHUS;

11. OOBSICHATH MIPUHLIUIIBI, TT0JIOKEHHBIE B OCHOBY paOOThI IPUOOPOB;

12. opraHu3oBBIBaTh CBOIO JESTEIBHOCTh C yYETOM HPUHIMIIOB YCTOWYMBOIO Pa3BUTHUS
CHCTEMBI «IIPHPOJIa—00IIeCTBO—4YEIOBEK» (OCHOBBIBAsICh HA 3HAHUAX O MpoLEccax MepeHoca u
TpaHc(hopMallMi BEIIECTB M DHEPrUH B HKOCHUCTEME, PA3BUTUM U (PYHKIMOHHPOBAHUH
ouocdepsl; 0 CTPYKType MOMYJSALIWKA U BUAA, aJalTalUsX OpPraHU3MOB K cpene oOuTaHus,
CBOWCTBaX 3KOJOTMUYECKUX (PaKTOPOB; PYKOBOJACTBYSICh NMPUHIUIIAMU PECYpPCOCOECPEIKEHUS U
0e30macHOr0  NMPUMEHEHHUs MaTepualioB M TEXHOJOTMHA; COXpaHsas  OHOJOTMYECKOe
pa3zHooOpasue);

13. o0oCHOBBIBaTH MNPAKTUYECKOE HCIOJB30BAHME BEUIECTB M UX peakuuil B
MPOMBIIIJICHHOCTH U B OBITY; OOBSICHATH POJIb ONPEACICHHBIX KJIACCOB BEUIECTB B 3arpsi3HEHUU
OKpY>KarollIeu Cpenbl;

14. nelicTBOoBaTh B paMKax NpaBWI TEXHUKH OE30MAaCHOCTM M B COOTBETCTBUU C
MHCTPYKIMAMHU N0 IPUMEHEHHIO JIEKAPCTB, CPEACTB OBITOBON XUMUH, OBITOBBIX AIEKTPHUECKUX
npuOOpOB, CIIOKHBIX MEXaHM3MOB, IIOHUMas €CTECTBEHHO-HAy4YHBIC OCHOBBI CO3aHHUs
IIpeANMCaHuH;

15. dopmupoBaTh COOCTBEHHYIO CTpaTEeTHIO 370pOBbhecOeperaromero (paBHOBECHOTO)
NUTAHUS C YYETOM OHOJOrMYECKOW I1eleco00pa3sHOCTH, pPOJM BEUIECTB B THTAHUM U
KHU3HEIEATSITbHOCTH KHUBBIX OPTraHU3MOB;

16. OOBSICHATP MEXAaHW3M BIMSHUS HA JKUBBIE OPraHU3MBI 3JIEKTPOMArHUTHBIX BOJH U
pPaZMOAaKTUBHOTO W3IYYECHHUs, a TaKKe JEHCTBHA alIKOTOJI1, HUKOTHHA, HApPKOTUYECKHUX,
MYTareHHBIX, TEPATOTCHHBIX BEIIECTB HA 3J0POBbE OPTaHU3Ma U 3apOJIBIIIIEBOE Pa3BUTHE;

17. BeIOMpaTh CTpATETHIO TOBEACHHS B OBITOBBIX U  YpPE3BBIYAWHBIX CHTYyallUsX,
OCHOBBIBASICh Ha TOHMMAaHHMM BIUSHHS HAa OPraHU3M YeJOBEeKa (PU3MYECKUX, XUMHUYECKUX U
O6uosornueckux (pakTopos;

18. oco3HaHHO [EHCTBOBAaTh B CHTyallud BbIOOpa MPOIYKTa WIM YCIYTH, NPUMEHSS
€CTECTBEHHO-HAayUHbIE KOMIIETCHIINU.

BbinyckHUK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

19. BBIMOIHATH CAaMOCTOSATENbHBIE SKCIIEPUMEHTHI, PACKPHIBAIOIINE MOHUMAaHHE OCHOBHBIX
€CTeCTBCHHO-HAyUHBIX IOHATUH W 3aKOHOB, coOmIonas mpaBuia Oe30macHoW paboTHl;
NPEJCTABIATh MOJyUYeHHBIE PE3yNbTaThl B TaOJMYHOM, rpaduueckoil WM TEeKCTOBOH (opme;
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JIeJ1aTh BBIBOJIbI HA OCHOBE IIOJYUYEHHBIX U JINTEPATYPHBIX JaHHBIX;

20. OCYyIIECTBIISAITh CAMOCTOATENbHBIM Y4YeOHBI MPOEKT WIIM HCCIIEJOBaHUE B OOJIACTH
€CTECTBO3HAHHUS, BKJIIOYAIOIIUN ONPEAECICHUE TEMBbI, [IOCTAHOBKY II€JIM U 3a/1ay, BbIIBHKEHUE
TUIOTE3bI U MYTEH €€ dKCIIEPUMEHTAIBHOM MPOBEPKH, IPOBEEHUE IKCIIEPUMEHTA, aHAJIU3 €ro
Pe3yJIbTATOB C YYETOM MOTPEUTHOCTH U3MEPEHUs1, (POPMYIMPOBAHUE BHIBOJIOB U MPE/ICTABICHUE
TOTOBOTO MH()OPMAITMOHHOTO POIYKTa;

21. ob6cyxmaTh CyIIECTBYIOIINE JIOKATbHBIE M PETHOHABHBIE MPOOIEMBbI (IKOJIOTHYECKHE,
9HEPreTUYECKHE, CBIPHEBBIE U T.J.);

22. 00OCHOBBIBaTH B JUCKYCCHUHM BO3MOXHBIE IYTH HX pELICHHS, OCHOBBIBASCh Ha
€CTECTBEHHO-HAYYHBIX 3HAHMSIX;

23. HaXOIUTh B3aUMOCBSI3M MEXIY CTPYKTYpoil M (PyHKIMEW, NMPUUMHONW U CIEACTBUEM,
Teopueil M (pakTaMu TpU aHAIM3E MPOOJIEMHBIX CHUTyalud UM OOOCHOBAaHMHM NPUHUMAEMBIX
pelIeHNii Ha OCHOBE €CTECTBEHHO-HAayYHbIX 3HaHMM; IIOKa3bplBaThb B3aUMOCBS3b MEKIY
00JIaCTSIMH €CTECTBEHHBIX HayK.

JInuyHOCTHBIE pe3yJIbTaThI

24. B IICHHOCTHO-OPUEHTALIMOHHOM c(hepe — BOCTIUTAHHE YYBCTBA TOPAOCTH 38 POCCUIICKHE
€CTECTBEHHBIE HAYKH;

25. B TpymoBOil cdepe — TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JanbHEHIIEH
o0pa3zoBaTenbHON U POHECCUOHATBHON TPACKTOPHH;

26. B mo3HaBaTEJIbHON (KOTHUTHBHOW, MHTEIUICKTYaJIbHOW) chepe — yMEHHE YIpPaBIATh
CBOEH II03HABATEIILHOM JEATEIILHOCTHIO.

MetanpeameTHble pe3yJibTaThl

1. oBnazeHue yMEHHSMHU U HaBBIKAMU Pa3INYHBIX BUIOB IIO3HABATEJILHOMN NEATEIbHOCTH,
NPUMEHEHUS OCHOBHBIX METOJOB IO3HaHMSA (CHCTEMHO- HH(OPMAIMOHHBINA aHaIM3,
MOJIETUPOBAHUE) JUIsl U3YUEHUS Pa3INYHbIX CTOPOH OKPY>KaOILEro ECTECTBEHHOI'O MUPA;

2. OBIAJICHUE OCHOBHBIMU MHTEJUICKTYAJIbHBIMH ONEpalusMu: (pOpMyIHpOBaHUE THIIOTE3,
aHalM3 W CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHCTeMaTH3alus, BbIIBICHHE MPUYMHHO-
CIIEICTBEHHBIX CBSI3€H, [IOUCK aHAJIOIOB;

3. ¢opmHupoBaHHE YMEHUN T'€HEPHUPOBATH HMJEH U ONPEACIATH CPEACTBA, HEOOXOAUMBIE
JUI UX pealln3alyy;

4. ¢dopmMHupoBaHME YMEHHUI ONpEAEATh eI U 33/1a4H JEeSITEIbHOCTH, a TaK)Ke BHIOMPAThH
CpeACTBa pealu3allii AITUX LeJie W TNPUMEHATh Ha IMpakTHKe, (OPMHUPOBAHHE YMEHHU
UCTOJIb30BATh PA3IMYHbIe MCTOYHUKHU JUIS MOJYYCHHUS €CTECTBEHHO-HAy4YHOW MH(POpPMALUU U
MTOHUMAaHMUSI

3aBHCUMOCTH OT COZIepKaHus U (POpMBI TIPEACTABICHHON HHPOPMALIUU U LIeJIel ajpecara.

Conep:xanue yueOHoro npeamera «EctecTBo3HaHMe.

Kaacc:

Beenenue (4 u)

BBenenue B ecrectBo3Hanue. Ilpupona-cpena oOuTaHHs W HUCTOYHUK JKM3HU UEJOBEKA.
B3anmooTHOLIEHUST 4YellOBEKa M TMPUPOABI, MX AuajieKTuka. [lpupoaa — HCTOYHHMK TBOPUYECKOIO
BJIOXHOBEHMUS JEATENICH HCKYCCTBA.

EcrecTBo3HaHMe — eOWHCTBO HaykK o mpupoie. Marepus U (Gopmbl ee CyIIeCTBOBaHUS.
Juanextuka ecrectBo3HaHus. OCHOBHbIE 3Tamnbl €ro pa3BUTHs. [loHsATHE O €CTeCTBO3HAHUU, KaK
CHCTEME HAay4HBIX 3HAHUW O IPUPOJIE.

HemoHncTpammu. BugeodparMeHTs! (IO CeTbCKOX03SMCTBEHHBIX YTOUH, Kapbephl s 100bYH
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YISl U PyAbl, METATypruueckue KoMOuHaThl, ra3o- u Hedrenposoasl, dunotunuu, ['9C, TOL u
ADC, mocnencTtBus 3€MIIETPSICEHMM M IIyHaMH, HCUE3HYBLIME BUIbl PACTEHUH U IKUBOTHBIX);
PEeNpONYKIIMA KAapTHH BEJIMKUX XYJOKHUKOB C TMei3akKaMH W JPYTUMH OOBEKTaMU MPHUPOJBI
(IlInmkuna, JleButana, AiiBazoBckoro, KOoHa M ap.); My3bIKaJibHBIE ()PArMEHTHI, MOCBSIIEHHBIC
saByIeHUsAM npupobl (HalikoBekuii, Cen-Canc, beTxoBeH u ap.).

[TopTpeTsl yueHBIX-€CTECTBOHMCIIBITATENCH, BUACOPPArMEHTHl MO HCTOPHUH BO3HUKHOBEHHS U
pa3BuTHs (PU3UKU, XUMHH U OMOJIOTHH

EcrecTBO3HaHME N MeTOAbI MO3HAHMA MHPa. B3auMoCBs3b MexKIy HAYKOH M TeXHOJIOTHAMH
(16 9)

Wcropuss usyuenuss npupozsl. Ilporpecc B ecTECTBEHHBIX HayKaX M €ro BKJIaJ B pa3BUTHE
IUBWIN3ALMU. MeTonbl HAy4YHOTO TO3HAHUS W HX COCTaBJAONIME: HaONIoleHUe, H3MEepeHHe,
JKCIIEPUMEHT, MOJCIUPOBAHUE, TUIIOTE3a, BBIBOJ, IOCTPOCHUE Teopur. DOpMBbI ITO3HAHMS: HAYYHOE
U HEHayyHoe. J[Ba ypOBHsA HAay4HOTO [IO3HAHUSA: OMIIUPUYECKUI (4yBCTBEHHBIH,
OTIBITHBIN) u
TEOPETUYECKUM (palMoHaIbHbIN). MoenupoBaHie Ha TEOPETUUYECKOM YPOBHE MO3HAHUS U THUIIBI
Mozenell (uMacaibHas, aHaJOTWsA, MaTeMmarudyeckas). Poab MBICIEHHOrO JKCHIEPUMEHTAa U
MaTeMaTHYECKOI0  MOJCIUPOBAHHUA B  CTAaHOBJIEHMM M  Pa3BUTUU  €CTECTBEHHBIX  HayK.
@yHIaMEHTAJIbHBIE TOHITHSI €CTECTBO3HAHMS.

SA3bIk ecrecTBO3HaHMA. buosorus. buonorundeckas cUCTEMaTHKAa U €€ BaKHEHIIME TAaKCOHBIL.
bunomunanbHas HomeHknarypa. Ilonstue Bupma. Cucremaruka >XUMBOTHBIX. lloHATHE TOpOJBI.
Cucrematuka pacrenuil. Ilonstue copra. buonoruueckas HOMEHKJIaTypa —  OCHOBA
npoecCUOHANBHON AeATeNbHOCTH. XUMHUA. TpuBHabHbBIe HA3BaHUs. PalinoHaabHas HOMEHKIIATYpA.
Mexnynapoanas HomeHkinarypa MIOITAK.

XUMUYECKHE BJIEMEHTBl U TNPOUCXOXKIEHUE MX HazBanuil.  Knaccugukarms
HEOPTraHUYECKUX BeUIeCTB (OKCHIBI, KHCIOTBHI, OCHOBAaHHUS, COJIM) W TPUHIMIIBI 00pa3oBaHHUS HX
Ha3BaHuil. ®usnka. Enunnnel u3mepenus gusnueckux BeanuuHHa Pycu. EnuHuMnBI  u3MepeHus
(¢U3NYEeCKUX BEIUYMH B HEKOTOPBIX JPYTHX CTpaHax. MexayHapoaHas cHcTeMa eIMHUI
u3Mepenus: ¢uszndeckux BenudnH — CU. OcHOBHblE M TPOM3BOJHBIC EIWHUIBI H3MEPEHUS
¢usnueckux Bennuud CU.

EcrecTBeHHOHAay4YHble TOHSITHSI, 3aKOHbI M TeopMH. EcTecTBEeHHOHayuyHbIE MIOHSITHSL.
KoHkpeTHble 1 aOCTpakTHBIE €CTECTBEHHOHAYUYHBIE MOHATHS. 3aKOHBI €CTECTBO3HAHMSL.
EcrectBeHHOHayuHble Teopuu. OmnucareiabHbIE TEOPUU u OOBSICHUTEIIbHBIC TEOPHH.
[Ipornosupyromas pojib €CTECTBEHHOHAYYHBIX TCOPUH.

EctecTBeHHOHayyHasi kapTtuHa Mupa. KapTtuHel Mupa:  penuruosHas, ObITOBasd,
XyJl0KeCTBEHHas1. EcTecTBeHHOHay4Hast kaptuHa  mupa (EHKM). Oomonst EHKM un
ee ATamnbl: apUCTOTENEBCKUN, HBIOTOHOBCKHM, SWHINTEHHOBCKas peBOtOUMA. [IpuHUMIIBI

IIO3HAHUS B €CTECTBO3HAHUU: COOTBETCTBUS, IOMOJIHUTEIBHOCTH, INPUYNHHOCTH,
CUMMETPHUH.

Mupbl, B KOTOPBIX MbI kHBeM. lIpuMepsl cuctemaTu3alnuy M HarJISIIHOTO NPEICTABIICHUS
HAay4yHOTO 3HAHUA: IPOCTPAHCTBEHHO-BPEMEHHBIE XApPAKTEPUCTUKU (HAHOMUP U  MUKPOMHUD,
MakKpoMHp, MeraMmup). I'paHuIbl MUPOB U YCIOBHOCTb THX I'paHuUll. Poip HayyHBIX NOCTH)KEHUH B
CO3/IaHMHM HOBBIX TEXHOJOTUH. DBomonMs TexHoJorui. [IpuOopel AN HM3ydyeHUS MHUPOB, HX
9BOJIIOLIMS OT CBETOBOTO MUKpockona P.I'yka 1o ckanupyroniero TyHHenbpHoro Mmukpockona (CTM) u
aTOMHO-cuI0Boro mMukpockona (ACM). MonekyspHoe paclio3HaBaHUE U €r0 poOJib B IPHUPOJE U
KHU3HH YenoBeka. Kommprorepsl Oyymiero.

Hemonctpauuu. Iloptpersl  ydensix-ectectBoucnbiTarenedt  (I.T'amunes, Jl.Menneneena,
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I''Mennens, H. bexeroBa, M. @apanes), pa3nuunble MatepuaibHble (uzndeckue (meKrpodopHas

MalldHa — MOJIENb MOJHHHU, KPUCTAJUIMYECKUE PEIIeTKH pa3IMYHBIX THIIOB), OHWOIOTHYECKUe

(MyJIsDKM  1IBETOB, OpraHOB Tela 4eJoBeKa), reorpaduueckue (rmolyc, Kapra, TEJIypHid),

XMUMHYECKHEe (IIapOCTePKHEBBIE M O0OBEMHBIE MOJEIH MOJIEKYJ pa3inyHbIX BemiecTB). Cmaiapl ¢

MoJiensMu cTpoenust aroma Tomcona u Pesepdopna.

OTHOCHUTENBHOCTD MOHATHS MyCTOTHL. Paznuunble (u3ndeckue, XUMUYECKHE U OHMOIOTHYECKUE
monenu. Iloprperst Apuctorens, K.JIunnes, Y. [lapBuna; BumeodparMeHTHl ¢ TaKCOHAMHU B
OOTaHMKE W 300JIOTUM M TPUMEpPbl CHCTEMATUKU OTACIBHBIX PACTEHUH M KHUBOTHBIX. Tabnmua,
CJIaiil UM BUICO(PPArMEHT

«Homenknarypa WMIOITAK»; Tabmuiel wiau claiipl ¢ aHUMANHUSAMH IO OOIIMM TPUHIIUTIAM
o0Opa3oBaHMs Ha3BAaHUN BAXKHEUIINX KIACCOB HEOPTaHMYECKHX COCIUHEHHA — OKCHUIOB, KHCIOT,
OCHOBAaHUS, COJIEH, - M UX KJacCU(pUKaLuu.

[Moptperst Oma, Kynona, HproToHa, DifHIITEHiHA U 1p.; TaOJIHUIBI OCHOBHBIX M IMPOU3BOIHBIX
enunul; CU; nuHamMuyeckue BUICO(PArMEHThI, WUTIOCTPUPYIOUINE Ba)KHEHIINE MOHATHS (U3UKU
NPUMEHUTETIBHO K TeME YpOKa; ciai] uiau BuaeopparMeHT «CTapopyccKHe €IMHUIBI U3MEPEHUs
HEKOTOPBIX (PU3NYECKUX BETUUUH». Tabauubl u BUAEOPparMeHTHl, HWUTIOCTPUPYIONIUE BaKHEHIINE
IIOHATHUSA, 3aKOHbI M TECOPUU €CTECTBEHHOHAYYHBIX IUCLHUIUIMH II0 KypCy OCHOBHOM ILKOJIBI.
BuneogparMeHThI U craiiibl o SBOIIOIUN MUKPOCKOIIOB.

JlaGopaTOpHBIE OMBITHI:

1.ITocTpoeHne paBHOCTOPOHHUX TPEYTOJbHUKOB U3 CIIMUYEKHA IIJIOCKOCTU U B IPOCTPAHCTBE.

2.MnnrocTpanus NpUHLIAIIA COOTBETCTBUS.

3.MogenupoBaHue IPUHIHUIA PA0OTHl CKAHUPYIOIIETO0 MUKPOCKOTIA.

4. Jloka3zarenbCcTBO OEITKOBON MPUPOAbI (PEPMEHTOB.

[IpaxTuyeckas padora Nel. DMnupuueckoe NO3HAHUE B M3YUCHUU €CTECTBO3HAHUSI.

[Ipaktuyeckast pabora Ne2.IlocTpoeHune MNPOCTPAHCTBEHHBIX MOJEIECH HEOPraHWYECKHX U
OpPraHUYECKUX COCIMHEHUM B COIIOCTABICHUN C HMX CBOMCTBAMHM.

[IpaxTuyeckas padora Ne3. HaOmronenue 3a ropsiieii cBedoit

[Mpaktuueckas padora Ned. HaGmroneHue 3a U3MEHEHHEM TEMIIEPATYPHI JIbJIa U €r0 COCTOSTHUEM
IIPU HarpeBaHUU

OcBoeHue KOCMOCA M €ro pPoJib B KU3HM YesioBeuecTBa (9 4) .

XPpOHOJIOTHST aCTPOHOMMUYECKUX IPEACTABICHUN W OTKPBITHN: I'€OLICHTPUYECKASICUCTEMA MUDA;
AHTPOIOLIEHTPUUYECKAsl CUCTEMAMUpa;  TI'eJIMOLEHTpUYECKasi CUCTEMAa MHUpa. ACTpoHOMBI 16-19 B.B. u
UX BKJIQJ B pa3BUTHUE INpeAcTaBiIcHUN O BceleHHOU. BceeneHHasd: Teopust BOZHUKHOBEHUS, CTPYKTYpa,
COCTaB, 3BOJIONUA. ACTPOHOMHUS KaK HayYHBIA (YHIAMEHT OCBOCHHSI KOCMHYECKOT'O IPOCTPAHCTBA.

Kocmonorus.Bkiag oreuecTBeHHOM HAYyKH B MHUPOBYIO KOCMOJIOTHIO.
Pakeronocurenu, HCKYCCTBEHHBIE CITyTHUKH, opOUTaANbHBIE CTAaHIMH, IUIAHETOXOJIBI.
Opb6uranbHas actpoHomuueckas oocepBatopus (OAO). Mcnonb3oBaHUe  CITyTHUKOBBIX CUCTEM

B cepe mHPOpMaMOHHBIX TexHONOrui. COBpPEeMEHHBIE HAayYHO-HUCCIIEAOBATEILCKUE MPOTPaAMMBbI
110 U3yYEHHUIO KOCMOCa M MX 3HaueHue. [IpoOneMsbl, CBA3aHHBIE C OCBOGHHEM KOCMOCA, U
IIyTH UX pelIeHus1. MeXIyHapoIHOE COTPYAHUYECTBO.
O00s104ku 3emun: aurocepa, ruapocdepa, armochepa (12 )

Crtpoenne 3emumn. JIlutocdepa. Buyrpennee crTpoeHue 3emiii U €€ XUMUYECKHM COCTaB.
Crpoenne u cocraB autocdepsl. MuHepansl U ropHsle mopoabl. Pynsl. JlutochepHbie MIUTHI.
3emnetpscenus. lllkana Puxrepa. IHTeHCUBHOCTD 3emiieTpsiceHuid. Llynamu.

I'uapocdepa. Okeanst u mopsi. CoctaB ruapochepsl. MupoBoit okean. Mopsi. Herunuunsie
Mopsa: CapraccoBo, Kacnuiickoe u Apainbckoe. Tema Mops B NPOU3BEACHUSIX MHUPOBOMU
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XYJ0’KECTBEHHOU KYJIbTYPBHI.

Boabl okeaHoB U Mopeil. XMMHUYECKUI COCTaB MOPCKOM U OKeaHn4eckoi Boabl. [Ipomwmmie. Jlen
B okeaHe. I'penmangus. AHtapkruna. J[BwkeHue Boj MupoBoro okxeaHa. [IpwinBBI M OTIUBBI.
Mopckue TeueHus. TUmbl Kaumara.

Boawbl cymm. Bogpl cymu u ux knaccudukanus. Pognuku. I'eitzepbl. MuHepanbHble BOJBI U HX
knaccudukanus. [Ipobaema npecnoit Boasl. O3epo

Baiikan. KapcTtoBble sBieHHs M 00pa3oBaHHE CTaJaKTHUTOB M CTaJarMUTOB. AHOMaJIbHBIC
CBOICTBa BOJBI M UX 3HAUEHHE B IIPUPOJIE.

Atmocepa. Iloroma. Atrmocdepa u ee cocrtaB. BeprukanbHoe cTpoeHHE aTMochephl:
Tporocdepa, crparocdepa, mezochepa, Tepmochepa, s3x3ocdepa. CocraB Bo3ayxa. O30HOBEIE JIBIPHI
u mapHUKOBBIM 3¢¢ekt. [loroma u kmumar. AtmocdepHoe aaBiieHne. Berep. AtmocdepHoe
nasnenue. Kecconnas u BbicOTHast 6oje3HH. L[MKIOHBI M aHTUIMKIOHBL. ATMOc(hepHble (POHTHI
Berpa m ux BuIbl: IIKBall, CMEpY, aHTUIIACCAT, maccar, Opu3, (EH, Oopa, CHUPOKKO, MYCCOHBI,
TailQyHBbI, yparaHsl, CMEpUYH, TOPHAJIO.

[kana bodopra.

Baaxuocth Bo3ayxa. Braxnocts Bozayxa. [lcuxpometp u 'urpomerp. Touka pocsl. O6naka, ux
¢dopmbl 1 pazmepsl. Tyman. Ocanku u ux Tunsl. Pagyra.

Hemonctpauuu. OOpasipl pyll, MUHEPAJIOB M TOPHBIX MOPOA, (U3MUecKas KapTa MONyIIapHid,
aTJIackl.

Kapte:  Mopckux TeueHwid, Qusnueckue Kaptel Mupa u Poccuiickoiri ®enepanmu.
Buneopparments! u ¢pororpaduu no Teme  ypoka: CTpOEHME 3EMJIU, 3EMJIETPSICEHUS], LIyHAMH,

pa3iIMyYHbl  OKEaHbI UMOPH, aiicOepru, MOpCKHE TEUYCHMs, POJHUKH, Tei3epsl,
o3epo baiikan, kapcroBble sBICHHS (CTaJaKTUTBl M CTaJIarMUTHI), arMocdepa M €€ COCTaB,
LUKJIOHBl U AaHTULIMKIIOHBI, BUJIbl BETPOB,TYMaH, paayra, OCaJKH pa3JIU4HbIX  THUIIOB.

Penponyxnun kaptun: WM. AliBasoBckuil «/leBsteiii Ban», W. JleButan «beper CpennzemMHOro
mopsi», U.1Iumkun «Ha 6epery mopsi», JI. JlaropHo «Mope», A. PoutoB «Ha romybommpocTtope»;

¢parMenTsl My3bIKaNbHBIX Tpom3BeaeHuil: H. Pumckwuii-Kopcakos «Caakxo», K. JleGroccu
«Mope», M.PaBenb «Jlonka B okeaHe» u3 cOOpHHKA «3epKanay, I1. YaiikoBCckuii
«Jlebeaunoe o3epo»,M. Mycoprckuit « CHETypoukay.

[TpeBpatieHust HEPACTBOPUMBIX KapOOHATOB KaJbIM U MarHus (CpeHuX coJieil) B pacCTBOPUMBIE
THJIPOKapOOHATHI (KUCIIBIE COJIM) U OOpaTHO — MPUYMHA 00Pa30BaHUs CTANIAKTUTOB U CTAJarMUTOB.
MopenupoBaHie NapHUKOBOTO AP QeKTa.

[TpuGopsl: s u3mepeHus arMocdepHoro AaBieHHUs (6apoMETphl), I U3MEPEHUsS BIAXKHOCTU
BO31yXa (TUTPOMETPBHI).

JlaGopaTOpHbIE OMBITHI:

1.13yuenue coctaBa rpaHuTa.

2. MoaenupoBaH#e BRICOKOU IIIOTHOCTU BOJIbI MepTBOro MOpSI.

3.Pacmmpenue Bobl NpU HarpeBaHUMU.

[IpaxTuyeckas pabora Ne 5.13yueHne KOJIJIEKIIMHA TOPHBIX MTOPOJ

[IpaxTuyeckas padora Ne 6.M3ydyeHune mapaMeTpoB COCTOSHUS BO3/lyXa B KaOMHETe.

Makpomup. Hayka 00 okpy:xaromeii cpene. buocgepa. (23 1)

7Ku3Hb, IPU3HAKH KMBOI0 U MX OTHOCHTEIbHOCTH. OCHOBHBIE CBOWCTBA KMBOTO OpraHU3Ma:
€IMHCTBO XHWMHYECKOTO COCTaBa, OOMEH BEIIECTB, CAMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTH,
U3MEHYUBOCTb, Pa3BUTHE U  POCT, pPa3gpPa)kUMOCTb,  JUCKPETHOCTb U  LCJIOCTHOCTS,
SHEPro3aBUCUMOCTD.



JKuBble cuCTEMBI, KaK CaMOYNpPABISIOLIMECS, CaMOPETYIHPYIOIIUECS, CAMOOPraHU3YIOINECs
cucreMsbl. Tpu Hayana repmoarHamMukiy. [loHsaTHE SHTpONIMH.

IIponcxoxnenue ;xku3Hu Ha 3emiie. OCHOBHBIE TMIIOTE3bl IMPOUCXOXKACHUS KU3HU Ha 3eMIIE:
KpEalMOHNU3M, THUIIOTe3a CaMOIPOU3BOJIBHOIO 3apOXKACHUS JKU3HU W3 HEKHMBOIO, KOHILICILWS
OuoreHesa, rurnoTe3a MaHCIIEPMHUH.

I'unore3a mpoUCXOXKIEHUS KU3HU IyTeM OMOXUMHUYECKOW 3Bomonuu (rumore3a OmapuHa—
Xonaeitna). Auckyccus 0 BO3MOKHOCTH CYIIECTBOBAHUS BHE3EMHBIX [IUBUIN3ALIUM.

XHMHYECKHI COCTAB KJIETKH. XUMHUUYECKasi OpraHu3alys KICTKM Ha aTOMHOM — DJIEMEHTHOM, -
ypoBHE. MakpoaneMeHTbl. MUKpO3JIeMeHThl. MOJIEKyIISIpHBI YPOBEHb XUMUYECKON OpraHU3aluu
KJIETKH (MOJEKYJIApHBIA cocTaB kieTkn). Heopranmueckue coennHeHus kiaeTku. Bonma u ee posnb.
MumnepanpHble cosin. OpraHM4ecKHue BEECTBA KIETKHU.

YpoBHM opraHu3anuy Ku3HH. KieTouHbl ypOBEHb OpraHu3alluy KU3HU Ha 3emiie. TkaHeBbIl
ypoBeHb. TuIBl TKaHEH XUBOTHBIX (3MUTENHANIBHAS, COCIMHUTENbHAS, MBILIEUHAs, HEPBHAs1) U
pactenuil (oOpa3oBareibHas, TMOKPOBHAas, OCHOBHAas M NpoBojsmias). OpraHHbli ypOBEHb.
OpranuzMeHHbI ypoBeHb. llonmynannoHHO-BUIOBOW YpOBEHb. bBHOreoneHOTHYECKUI YpPOBEHB.
buornienos. buocdepHslii ypoBeHb.

IIpoxapuorsl U 3ykapuoThbl. [IpokapuoTsl n 3ykapuoThl. bakTepun u ux KiraccupuKanus: 1o
¢dopme (6aumiIbl, KOKKH, COUPWILIBI, BUOPUOHBI), TIO THUITy MUTaHUA (carpouThl, Mapa3uThl), 110
OTHONICHUIO K KucIaopoxy (a’poObl, aHa’spoObl). OCOOCHHOCTH CTpOCHHUS OaKkTepuii W WX
KHU3HenesTensHoCTH. Ponib 6akTepuu B IpUpoe U )KU3HU denoBeka. Llnanobakrepun (cuHe-3eneHble
BOZIOPOCTH) U OCOOCHHOCTH WX CTPOCHUS U JKU3HENEATEIbHOCTH. Pobh inanobakTepuii B mpupoe.
CrpoeHne KIeTKH 3yKapHOTOB.

Kaerounasn teopus. Ilpocreiimime. Bupycbl. Kierounas Teopuss M €€  IOJOXKEHUS.
[Ipocreiimme: KXryTUKOBbIE, pECHUYHBIE, aMeOOHIHbIE. 3HAUCHHE MPOCTEUIINX B MPUPOJC U KU3HU
yenoBeka. Bupycsl. CrpoeHue u 0COOCHHOCTH IKH3HEIESTENBHOCTH BHUPYCOB. BupycHble
3aboneBanus yenoseka. BUY u CITU/. ['pu6sl. Pons rprGoB B mpupo/ie U B X0351iCTBE YeI0BEKa.

IonsiTHe OHOJIOTHYECKOI IBOJIONHMU. IBOJIONMOHHAA Teopusi. [lonstue OMoOIOrMYECKOU
HBOJIONUH. J{JIMTENbHOCTh, HEOOPATUMBIA XapakTep, HANpaBIEHHOCTh HBOMIONUH. OCHOBHBIE
HaIpaBJIEHUs 3BOJIOLMU. bruonornueckuii nporpecc. buonoruueckuii perpecc. AHTPONOreHE3 U €ro
JTaIlbI.

IIpennocelnku co3paHus  dBOMOLMOHHOM Teopun Y. Jlapsuna. Jlormdeckas CTpyKTypa
napBuHU3Ma (M30BITOYHAs MHTEHCHBHOCTH pa3MHOXEHMs, OOpbOa 3a CyIIECTBOBAaHME U €€ BHIBIL,
ecTecTBeHHbIN 0TOOp).CuHTeTHUECKass Teopusi 3BOMONMU. MukposBomonus. BumgoodpazoBanue
(reorpaduueckoe U dKoIOrHIecKoe). Makpo3Botous. J[BHKyIUe CUITBI IBOJIOLUN: MYTaIlMOHHBIN
nporiecc, MOMYJISIIUOHHBIE BOJHBI, 30U, POPMBI €CTECTBEHHOTO 0TOOpa: CTaOMIN3UPYIOLIHIA,
JBUKYIIWN, JU3PYIITUBHBIN.

CoBpemMeHHbIE METOAbI TOJACP/KAHMA YCTOWYMBOCTH OHMOreOLeHO30B M MCKYCCTBEHHBIX
IKOCHCTEM

Ilonatne sxocucremel. buoron. buoneHos. buoreoneHos, CIpykTypa ¥ OCHOBBI
¢ynkunonupoBanus. OTinuus OHOreoleHo3a OT dSKocucTeMbl. HectaOuibHble W CcTaOMIbHBIC
sKocucTeMbl. buoreoxummuueckre notoku. KpyroBopoTsl BeliecTsa.

[IpuHIMOBI  YCTOWYMBOCTH OHOTEOIeHO30B. HayuyHble OCHOBBI CO3JaHUS M TOAJCPKAHUSA
HCKYCCTBEHHBIX JKOCHCTeM. IIpOM3BOACTBO pPACTUTENBHOM M KMBOTHOBOJYECKOM IPOMYKIIMH:
npobiemMbl  KOJMMYeCTBA M KadecTBa. KilacTepHBIi MOAXOA Kak CIOCOO0 BOCCTaHOBJICHUS
OMOT€OXMMHUYECKUX TIOTOKOB B HCKYCCTBEHHBIX JKOCHUCTEMax. AHTHOMOTUKH, MECTHLUIBI,
CTUMYJIAITOPBI pOCTa, yIOOpPEeHUsI U MX MpHUpoAHble aHanoru. [Ipobiema ycTOWYMBOCTH TOPOACKUX
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9KOCHUCTEM.

IInmesble menmu. JKoI0rHs. IJKoJOrHYeckHe (aKTOpbl. THUMOIOrUS >KUBBIX OPraHU3MOB
HKOCHUCTEMBI: TPOAYLEHTHI, KOHCYMEHTBI, penyueHTsl (carnpodutsl). ABTOTpodsl. I'eTepoTpodsl.
[lonarue o mumeBbIX (TpouUeckux) Iemnsx OuoreoreHosa. [Iumesas nenb. J[Ba OCHOBHBIX THIIA
TpO(UUYECKUX TIeTIel — MacTOMINHbIC (LIEMH BbICaHus) U ACTPUTHBIE (TIeTH pasnoxkeHus ). [uimesas
CeTh. DKOJOTHYECKHE TUPAMUIBI (YUCICHHOCTH, Ouomacchl, sHeprun). [Ipasumno 10 %. [Tonstue 06
skosorud. OCHOBHBIE MPOOJIEMBI  SKOJIOTUH. ODKOJIOTHYEeCKHe  (PaKkTopbl:  abWOTHYECKHeE,
OMOTHYECKHE, aHTPOIIOTCHHEIE.

JKoJIOTHYeCcKHe NMPoda1eMbl COBPEeMEHHOCTH

buocdepa u ee rpanunsl. Konunemius sBomonnu O6uochepsr B. M.Bepuanckoro. Hoocdepa.
Texnocgepa. OCHOBHBIE MOAXOJBI B YYeHUH O Omocepe: dHEpreTUYecKHid, OMOreoXuMUYECKUH,
nH(OPMALMOHHBIH, TPOCTPAHCTBEHHO- BpeMEeHHOM!, HoocepHbIi. brocdepa: sTanbl popmupoBanus
U CLUEHApUU pPAa3BUTHUA. AKTyallbHbIE SKOJIOTHYECKHE INPOOJIEMBl: TJ00albHbIe, PETHOHANbHBIE,
JOKaJbHbIE, WX TMPHYUHBI M CIEACTBUSA. DKOJOTHUECKHE IMPOOJIIEMBbl IHEPreTUHYEeCKOH OTpaciu.
AnbTepHAaTUBHAs HHEpPreTHKa. PalloHalbHOE HCIIONB30BAaHUE SHEPTrUM U HHEpProcOepexeHue.
DHepreruyeckass 0€30MaCHOCTh. TpaHCHAIIMOHANBHBIE MPOEKTHI B OOJACTH SHEPreTUKu. MeToabl
HU3Y4YEHUs1 COCTOSIHHS OKpYKarolled cpenbl. M3MeHeHus OkpyKaromen cpeasl, Kak CTUMYJ Ul
pPa3BUTHS HAy4YHBIX HMCCIEJOBaHUM M TeXHOJNOIMH. EcTecTBEHHO-Hay4yHBIE NOJIXOJbl K PEIICHUIO
HKOJIOTHYECKUX MpodieM, MpupoaocOeperaromume TeXHOJOTHH. MeXayHapoIHble U POCCUHCKUE
MPOTPaMMBbI PEIIEHUS KOJIOTHYECKHX MPoOsieM U UX 3((HEeKTUBHOCTS.

IIpoGJieMbI 0TX010B U 3arpsi3HEHHUS OKPY KAaKOLIel cpeabl

[Ipobnema yBemUYeHUS KOJIMYECTBA OTXOAOB. DBBITOBBIE, KOMMYyHaJbHBIC, MPOMBIIUICHHBIC
orxoapl. CoBpeMEHHbIE TEXHOJOTMH cOOpa, XpaHeHHs, MepepalOoTKH M YTHIU3AIMH OTXOJOB.
[Momxompl K COKpallEHHIO OTXOJOB, O€30TXOAHBIE TEXHOJOTHH. VICTOUHHMKM 3arps3HEHUs
OKpyXaromed cpenpl. llepcriekTHBHBIE TEXHOJIOTMM JIMKBHUJALMM IOCIEACTBUM 3arpsi3HEHUS
OKpyXaromied cpeasl. PekynabTuBamus NOYBBI M BOAHBIX pecypcoB. CHCTEMBI BOJOOUYUCTKH.
MexayHapoAHble TPOTPaMMBI 1O OOpalleHHIO C OTXOJaMH M COKpAIIEHUIO BO3JCHCTBUS Ha
OKPY’KaIOUIYIO cpeay, X 3((HEeKTUBHOCTb.

B3aumMocCBA3b COCTOSIHMSA OKpY:KAKIIEH cpeAbl H 3A0pOBbs  4YejoBeKka.  [lerpanmanus
OKpyXaromed  cpenbl. [IporpaMMbl MOHMTOpPHMHIra KauecTBa OKPY’KAIOLIEH Cpelpl. 3arpsi3HEHUE
BO3IYIIHOM, BOJHOM cCpeapl, MNOYBBL, MNpuuuHbBl U caeactBus. lllymoBoe 3arpssHeHue.
OnexrtpomaruutHoe Bo3zaeiictBue. [I/JIK. YcroilumBocTh oOpraHmsma M Cpelapl K CTPECCOBBIM
BO3JCHCTBUSAM. 3aboyieBaHUs, CBS3aHHBIE CO CHIDKEHHEM KayecTBa OKpYXKAIOUIeH Cpemsl.
NunuBuayanbHble OCOOCHHOCTH OpraHu3Ma MpH BO3ICHCTBUU (PAKTOPOB OKPYKAIOIMICH CpPEIbI.
CoBpeMeHHbIE TEXHOJIOIMH COKPAIICHUSI HETaTUBHOT'O BO3JCHCTBUS (DaKTOPOB OKPYXKAIOIEH Cpebl.
HayuHble OCHOBBI IPOEKTUPOBAHUS 3I0POBO CPEABIOOUTAHUSI.

Hemonctpauuu. Buaeopparmentsl 1 Qortorpadpuu 1Mo TeMme: MpOLecchl THUEHUs, OpoKeHHE,
IIPOLIECCHI JUCCUMMWIALIMN; IPEICTABUTENN ITPOKAPUOT U SYKapUOT; 0OCOOEHHOCTH CTPOECHUS BUPYCOB,
MPEICTaBUTENN LAPCTBA TPUOOB, SKOJOTMUYECKHE CUCTEMBI, TPUMEPHI MHUILEBHIX Iieneld. PacTBopeHue
B BOJIE XJIOPOBOJOPOAA (IUCCOLMALINS COJITHOM KHMCIIOTHI), PACTBOPEHUE KPUCTAJUIOB IIEpMaHIraHaTa
KaJIMs WJIK MEJTHOTO KyIopoca B BOJIE, UCTIapeHUe BOABI, MU dy3usl Maxydnx BEIIECTB (0EKOIOHA) C
TOpsIIIEH JaMIIOYKM HaKaJlWBaHMs, HCIApEHHE KaIuld crnupTa ¢ (UIBTPOBAIBHOM Oymaru uiu
cangeTku. PenpoayKiuyu KapTUH BENIUKHUX XYHAOKHHUKOB Ha TeMy OO0KECTBEHHOTO MPOHMCXOXKICHUS
YKU3HU; PA3IIMUHBIX IPUPOJHBIX IKOCUCTEM.

Tabnumpl U muakatel: «XUMHYECKHA COCTaB KIETKW»,«DBOJIOIMOHHOE JIPEBO  PACTCHUN»,
«OBOJIIOLINOHHOE IpEBO JKUBOTHBIX», «DBOJIOLUOHHOE JPEBO NPHUMATOB M YEJIOBEKA.
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Iloptperst A.M. Onapuna u [Ix. b. Xonneitna, T.IlIBanna, J[.W. IBanoBckoro u O. /[xennepa, A.
Tencnu, B. CykaueBa, O. 'exkens, B.M.Bepnanckoro, Y.[lapsuHa. IlnakaTsl U MyJIsKH OpraHoB U
CHCTEM OpPraHOB PacTEHHI, 4YeJIOBEKA U )KUBOTHBIX. JleMoHCTparus nporecca (OTOCHHTE3A.

Jlaboparopusbie onbIThL. 1. CBolicTBa 6enmkoB. CBolicTBa T0K03bl. CBOMCTBA caxapo3sl. CBOHCTBA
Kpaxmaia.

[IpakTuyeckas padora Ne 7. PacriosHaBaHUe OpraHUYECKHX COSAMHEHHM

[IpaxTuyeckas padora Ne 8. MI3yueHue pacTUTEIbHOMN 1 )KUBOTHOM KIETKH

[IpakTuyeckast padora Ne 9. M3yueHrne MUKPOCKOMUYECKOTO CTPOSHHSI KUBOTHBIXTKAHEH

[Ipaktuuyeckast padora Ne 10. M3yyenue mOBeIAEHHS NPOCTEUIIMX IO MHUKPOCKOIIOM B
3aBUCUMOCTHU OT XMMUYECKOI'O COCTaBa BOAHOU CpEBI.

[Ipaktuyeckass pabota Ne  11. U3yuenueB3zanumocsszen B HCKYCCTBEHHOU
JKOCHUCTEME — AKBAPUYME U COCTABJICHUE LICTICH IUTAHUS.

[Ipaktuyeckast padora Ne 12. M3yuenue OBITOBBIX OTX0J0B. PazpaboTka mpoekTa pa3aenbHOro
cbopa mycopa.

AOnornyeckue (axkTopbl M NPHCHOCO0JEHHOCTh K HHM  JKHBBIX OPraHusMoB (28 4)
Ocobennoctu knumara Poccun. 30Ha apKTHUECKUX MYCTBIHB, TYHAP U JiecoTyHap. Kimmar Poccum.
[IpupoaHO-KIMMaTUYECKUE 30HBI POCCUM: apKTHYECKUX IYCTBIHb, TYHJIpP, JIECOTYHIp, TAaWrH,
CMELIaHHBIX U ITUPOKOJIUCTBEHHBIX JIECOB, JIECOCTEIHAS, CTEIEH, IOIYILyCThIHb, IIyCThIHb.

PazHooOpazue M npUCHOCOOTIEHHOCTh JKMBBIX OPraHM3MOB K TOH WM WHOW TNPHUPOIHO-
KIIMMaTUYECKOH 30HE.

DJIeKTPOMArHUTHasi npupoaa csera. Cper. Pa3Burue mpencraBieHUl O NpPUPOJE CBETa.
OnexkTpoMarautHoe u3nyudeHue. J[nmmna Bomubel. Yacrora kxoneOanuii. Illkana s1eKTpOMarHUTHBIX
BoJiH. Jlyun, pEHTreHOBCKOE M3IyueHHE, YIbTpa(HoIeTOBOE H3Iy4YeHHE, BHIUMOE H3IIyueHHE,
nH(pPaKpacHOE U3IIyUYeHHE U UX POJIb B IPUPOJIE U )KU3HU YEJIOBEKA.

OnTnyeckne cBoiicTBa cBera. J[BolicTBeHHas npupoaa cBera. POTOH. 3aKOHBI OTPAKEHUS U
npenomiieHus: cBeTa. OTHOCUTENBHBIM IOKa3aTenb mpeiaoMicHus. DakTopel, BIHAIOIINAE Ha
[I0Ka3aTeNb IIPEJIOMIICHUS: IPUPOIA BEIIECTBA, TEMIIEpATypa, JUIMHA BOJIHBI [1aJAI0IIET0 U3JIyYCHMUS.
Pedppaxromerp. Jucnepcus, audpaxims u nHTEpPEepeHIINs CBETA.

CBeT U NpHUCNIOCO0ICEHHOCTh K HeMY KMBBIX OPraHM3MoOB. BinsHue cBeTa Ha OpraHu3alio
KU3HEHHOTO IMKJIa oOpranu3MoB. buopurmel. ®ortocunre3. Kraccupukamus pacteHuid Ha
CBETONIOOMBBIC, TEHENIOOMBbIE H TEHEBBIHOCHMBBIE. DOTOTponmu3M. 3HAue€HHE CBeTa s
OPHUEHTALlUM KUBBIX CYLIECTB B IPOCTPAHCTBE. DHONIOMUHECLEHLIIMS U €€ pOJIb B IKU3HHU
KUBOTHBIX.

BHyTpeHHsA JHepPrusi MAKPOCKONMUYECKOH CHCTeMbl. TepMOIMHAMUKA U €€ IIPOrHOCTHYECKOE
3Ha4YeHHE. BHYTpEHHsS dHEpPrus TEpPMOAUHAMUYECKOM CUCTEMBL. [lepBoe Hayano TepMOAUHAMUKH.
Temnonepenaua. TennonpoBogHocTh. KoHBEKLMsA: €CTECTBEHHAass M NpPUHyAMTENbHas. TerioBoe
U3JIy4CHHE.

TennoBoe papHoBecue. Temneparypa. Bropoe Hagano TepMoanHaMuky. Koan4ecTBo TEIIIOTHI.
Temnoemkocts.  TemmoBoe  paBHoBecue.  TepMoguHaMuUyeckue  CHUCTEMBI  TPEX  THIIOB:
MU30JIMPOBAHHBIC, 3aKpbITBIE W OTKpBITBIE. Temmeparypa, Kak IapaMeTp  COCTOSHMS
TEPMOJAUHAMUYECKON CUCTEMBI.

TemnepaTypa u npucnoco0JIeHHOCTb K Hell )KMBBIX OPraHU3MOB.

Tepmoperymsinusg B KMBOM npupozae. Temwmonpoaykuus M TeIwioornada. MexaHu3Msl
TEPMOPETYJISALUH )KUBOTHBIX U pacTeHuid. TemnepaTypa Tena yenoBeka 1 ee (U3NOIOTHUECKast POib.
Knaccudukanus >KMBOTHBIX IO TEMIIEPATYPHOMY PEXHUMY Ha TOMOHOTEPMHBIE MOWKUIOTEPMHBIE U
rereporepmuble. Knaccudukanuss opraHu3sMOB 1O TEMIEpaTypHOMY HMHTEpBaly OOHMTaHUS:
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IBPUTEPMHBIE U CTEHOTEPMHBbIE. AKKIMMaTH3anus. TeMnepaTypHbIHPEKIM.

Ctpoenne mMojiekyJabl U ¢pu3nyeckue cBoicTBa BOoAbl. CTpoeHHE MOJIEKYJbI BOJbl. Bojga kak
pactBopuTenb. PU3nUecKrue CBOMCTBA BOABI: aHOMaJIbHAsA TEMIEpAaTypHasl 3aBUCUMOCTb IJIOTHOCTH
BOJbI; BBICOKOE IIOBEPXHOCTHOE HATSHDKEHHME BOJbI; AHOMAJIbHO BBICOKHME 3HAUYEHHs TEMIEpaTyp
KWUIIEHUS U IUIaBJIEHUS BOJIbI; BBICOKOE 3HAUEHHUE TEINIOEMKOCTH BOBI.

3HavyeHne PU3NUECKUX CBOMCTB BOJBI IS IPHPOIBL.

DJIeKTpoJMTHYeCKass aAucconuanusa. OCHOBHbBIE IIOJIOKEHUS TEOPUU BJIEKTPOIUTUYECKOU
muccoranuu (TD/]). DnexrponuTel U HedNeKTpoiauThl. Kinaccupukaiuss MOHOB O pa3iIMYHBIM
OCHOBaHUAM. MeXaHNU3Mbl JUCCOLMALMU 3JIEKTPOJUTOB C Pa3HbIM TUIIOM XHMUYECKOW CBS3H.
Crenenb 35eKTponuTHUecKoi nucconuanuu. Coiam, KUCIOThI U OCHOBaHuA B cBeTe TO/I.

PacrBopumocts. pH, kak nmokasarejb cpeabl pacTBopa. PacTBOpUMOCTB U €€ KOJIM4ECTBEHHAs
XapaKTepUCTHKa — KOA(PQHUIMEHT pPacTBOPUMOCTH. MaccoBasi Ol pacTBOPEHHOTO BEILECTBA B
pacTtBope.

Bona xak amdomnur. Ilomstue pH pactBopa. 3nauenne pH B mnpupone. 3nauenus pH
(U3NOTOTHYECKUX KHUIKOCTEH YeJIOBEKa B HOPME.

XuMH4YecKHe CBOMCTBAa BOABI. XHMMHMYECKHE CBOWCTBAa BOABI. B3aummonencrsue BOIBI C
MeTaiulaMu. B3aumogerictBue BOAbl ¢ OKcuaaMu. ['maparauus.

BsaumopetictBue Boasl ¢ comsmu. ['mnpomnus. Pasnmoxxenue Bozpl. IlonsiTe 006 snexTponuse u
doronuse.

Bona - abuoTuyeckunii pakTop B :KM3HM pacTeHuii. Poib Boasl B Onochepe: KoabIOensb KU3HH,
cpena OOWTaHMS, YYaCTHHUK OMOXMMHMYECKMX IIPOLIECCOB, YYAaCTHMK CO3/laHUS OMOTeOlEeHO30B,
peryisTop KiuMara Ha IlaHeTre. ['MIpoiau3 oOpraHMYecKMX BELIECTB B JKUBBIX OpraHU3Max.
Knaccudukanuss pacTeHMd 1O OTHOIIEHUIO K KOJMYECTBY BOJBI B OKpYXaromeil cpene:
rUIATO(UTHL, TUAPO(PUTEL, TUTPOPUTHI, ME30(UTHI, KCEPOPHTHI.

Cosenoctb, kak ad0umoruuyeckmii ¢paxrop. Comu. Kiaccudukamms coneit. Haumbonee
pacnpocTpaHEHHbIE  KUCJIble conM, uX npuMmeHeHue. JKectkocts Bogbsl. Comm  Kak
MuHepanooOpazytomue Bemiectsa. Conu — abnoruueckuit pakrop. IIpucnocobeHHOCTh pacTeHU U
YKUBOTHBIX K Pa3JIMUHOMY COJIEBOMY PEKUMY.

BiusiHue conu Ha OpraHu3M YelnoBeKa.

IlouBa, kak aduormyeckuii ¢axkrop. [lonsrue o nmouse u kiaccupukanus mous. IIporecc
noyBooOpa3zoBanusa. Dnapuueckue (aKTOpel Cpeabl M MPUCHOCOOICHHOCTh K HHUM JKHUBBIX
OpraHu3MOB. 3HaU€HHUE TMOYBHI B MIPUPOJIC U KHU3HHU YEIOBEKa: cpesla OOMTaHUS KUBBIX OPTaHU3MOB;
HKOHOMHUYECKOE 3HaUCHHUE, 00JIaaeT TUI0I0POIMEM, OKA3bIBAET CYLIECTBEHHOE BIUSAHUE HA COCTAB U
CBOMCTBa Bcell ruapocdepsl 3eMid, SBISETCS TJIaBHBIM PEryJIATOPOM COCTaBa aTMoc(epsl 3emiiu,
BKHEHIIINH KOMIIOHGHT OMoreorieHo3a. I[BeT u quarHocTuka mousB.

Bbuornyeckue ¢axkTopbl okpyxawmeil cpeabl. buornyeckue ¢akropsl. buornueckue
B3aMMOOTHOIICHUSI MEXIy OpraHu3MaMH: KOHKYPEHLUS, XWUIIHMYECTBO, CHUMOHO3 (MyTyasu3M,
KOMMEHCAJIM3M), Tapa3uTH3M (9KTO-U SHIO0MAPa3uThl). [[pumMeprl OMOTHUECKUX B3aMMOOTHOIICHUH B
IIPUPOLE.

HemoHctpauuu. Buneopparmentst u ¢ororpaduu mo Teme: XapaKTepHbIE OHMOTEOIEHO3BI
MIPUPOJHO-KIMMATHYECKUX 30H Poccum; pasBurtve MpEACTaBICHUHM O IPUPOAE  CBETA;
OMOJIIOMUHECIICHIIUS; TeIJIonepeaadya M TEIUIONPOBOAHOCTh, OHMOTHYECKHE B3aWMOOTHOIICHUS
MEX1y OpraHU3MaMy;

Kaprtsl: npupoaHo-kimmaruueckux 30H Poccun, nousenHas kapra Poccun.

IToprpersr:  @.I'pumansiy, X. T'tolirenca, O. ®penens, M. Ilnanka, [Ix.
Maxkcemna, B.B. [lokyudaeBa. Illkana snextpomarHuTHbIX BOiH Jx. Makcemna. OTtpaxeHue u
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npejoMiIeHue cBeTa. Jlucmepcun cBeta U OOpaTHBIM AKCIEPUMEHTIIO «CMELIEHUION I[BETOB.

SBenue T paKIum. Kupbie win repOapHbIe SK3EMIUISIPBI
MpEACTaBUTENEN
CBETONIOOMBLIX W TEHEBBIHOCIHMBBIX  pacTeHuil.Pabora mpoTwB cun BHEIIIHETO
JIABJICHUS 32 CYET paCHIMpEeHMs] Tra3a.DNeKTpu3auus BOAbl. AHOMalbHas TeMnepaTypHas

3aBUCUMOCTD IUIOTHOCTH BOJABI. HUCXOIAMUN NOTOK XOJIOAHOW M BOCXOMSIIMK IOTOK TEIUIOW BOJBI.
BbicOKO€ TOBEpXHOCTHOE HATSDKEHHE BOJbl. PaCTBOPMMOCTH BELIECTB B HEIMOJSPHBIX M IMOJSPHBIX
pactBoputesax. I[IpoBepka 3JIEKTPOIPOBOJHOCTH PACTBOPOB 3JIEKTPOJUTOB M HEDIEKTPOJIMTOB.
Onpenenenne pH pacTBopa pa3nuuHbBIX JKuAKOCTeW. B3aummonelicTBue BOABI C  METAUIAMM.
B3aumoneiicTBue Boabl ¢ okcuaaMu. [ uaponus comneil, 00pa3oBaHHBIX CHIIBHBIM OCHOBaHHUEM H CJIa00i
KUCIOTOH M HAoOO0poT. PacTeHms paszauyHBIX TPYyNN MO OTHOIICHWIO K KOJHYECTBY BOJBI B
OKpYy>Kalolien cpee (kuBble WK TepOapHbIe SIK3EMIUIPHI).

Ilepexon cpemHeil conau B KUCIYIO U HA000poT. [IpUroToBieHne »KeCTKOi BOIBI U UCCIIEI0OBaHHE
ee cBoicTB. [lonyyenue ruipokcokapboHnara Meiu (Manaxura) U UCCIIEI0BATh €r0 CBOMCTB.

JlaGopaTOpHbIE OMBITHI:

1.Habmonenre nHTepPepeHIIMOHHON KapTHHBI HA MBUTLHOM TIJICHKE.

2.Hab6monenne audpakimoHHONW KapTHUHBI.

3. HaGmoieHue pacrpocTpaHeHUsT BOJHBIX PACTBOPOB 110 PACTEHUIO.

[Ipaxtuyeckas padora Ne 13. M3ydeHne npucnocoOIeHHOCTH OPraHU3MOB K CpeZicoOUTaHUs.

[IpaxTuyeckast pabora Ne 14. M3yueHne BOITHOBBIX CBOWCTB CBETA.

[IpaxTuyeckas padora Ne 15. 3ydyenue n3zo0paxeHus, 1aBaeMoOro JIMH30M.

[IpaxTuyeckas padora Ne 16. MI3mepenue ynenbHOM TEMIOEMKOCTH BOJIBI.

[IpaxTuyeckas padora Nel7.M3yueHue xecTKOM BOABI U YCTPAHEHUE €€ )KECTKOCTH

[Ipaxtuyeckast padota Ne 18. MccnenoBanue cpeapl pacTBOpa CoJiei U CoKa pacTeHUI.

[IpakTuyeckas padora Ne 19. Mzyuenue cocraBa nous

IIpocTpancTBo M Bpems (6 4)

Ilonatna mnpocrpancTBa M BpemeHU. [IpocTpaHCTBO M BpeMs B KIACCHYECKOW MEXaHUKE
Herorona.  AGcomotHoe  mpocTpaHcTBO.  OIHOPOAHOCTH  TPOCTpaHCTBA.  M30TpOmHOCTH
npocTtpaHcTBa. MHeprmanpHas cucTteMa oTcueTa M mepBblii 3akoH Hprorona. IlpeoOpasoBanus
lanunes u npuHIMI oTHOCUTENbHOCTH ['amues. AGCooTHOE BpeMs. CrneunanbHast
teopusi otHocuTenbHOcTH (CTO). [IBa noctynara CTO u OCHOBHBIE CIEACTBUS, BBITEKAIOIIME M3
Hux. OOmas TEOpUSOTHOCUTEILHOCTH (OTO). buoputTMmsl. buoputmel.  Turmsl
O6MOpUTMOB: (pU3HONIOTHYECKHE M DJKOJOoruyeckue. lIpumepsl pazaMyHBIX THIIOB OHOPUTMOB Yy
pacreHuil ¥ )kUBOTHBIX. DoTonepuoan3M. buopuTmsl YenoBeka. JJUCHHXPOHU3M.

CrocoObl mepeaur ~ MHGOPMALMM B JKUBOW  IPUPOJE. Ileppass  u BTOpas
CUTHaJIbHBIE cucTeMbl. OOMeH wuHpopMaluei Ha pa3NUYHBIX  YPOBHAX OpraHu3aIIH
XKHU3HH. Peakiu ~ MaTpUYHOro cCHHTE3a (TMPHHLIUI KOMILIEMEHTAPHOCTH).

®arouutos. Pedneke, dtonorua. Madopmarus u yenoBek. Bo3HUKHOBEHHE U pa3BUTHE HOCUTENEH
uHpoOpMalMM € JPEBHEHIIMX BpPEeMEH [0 HAllero BpEMEHHU. OBOJIOLHMS COBPEMEHHBIX
MH(POPMAIMOHHBIX pecypcoB JleMOHCTpaluy.

Buneopparmentsl u ¢Qotorpaduu mo Teme: pasIUYHbIE TUIBI OMOPUTMOB y pAacTEHUH W
KHBOTHBIX, COBPEMEHHBIE HH(POPMALIMOHHBIE PECYPCHI.

ITopTpeTsl «COB» U «KABOPOHKOBY - BBIAAIOIIUXCS ACATENeH HayKH, JIMTEPaTYpPhId UCKYCCTBA.

TaGnuuel mo 6GuocunTe3y Oenka, parounTosy, peQueKTopHbIE TyTH.

IHoaroroBka u 3a1IMTA UCCJIEI0BATEIbCKUX MPOEKTOB (7 4acoB)
BrimonHeHue SKCIEPUMEHTATBHOM YacTH HCCIENOBATENbCKONW padoThl, odopmiieHue padoThI.
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Kondepennuss mo pesyapTaraM  BBIIOJHEHHBIX TPOEKTHBIX M HMCCIENOBATEIbCKHX PadoOT
JECSATUKIACCHUKOB (MHAMBUIYAJIBHBIX UM IPYIIIOBBIX).
1. xnacc:

IToBTOpenne kypca 10-ro kinacca (7 4)

MHoroo0pa3ue ecTeCTBEHHOTO MHpa: MEraMup, MakpoMUp, MUKpOMHp. BceneHHasi, raiakTuku,
3BE3/Ibl, COJTHEYHAsI CUCTEMa: OCHOBHBIC MOHATUS W 3aKOHBI IBM)KEHUS HEOCCHBIX Tel. 3eMis, ee
CTpOEHHE M Treojioruueckue obonouku. [Tonarue o mukpomupe u Hanomupe. buocdepa. YpoBHu
opranu3anuu Xu3Hu Ha 3emie. buocdepa u ee rpaHunbl. MoneKyIsspHbIH, KIETOYHbIH, TKAaHEBBIH,
OpraHu3MEHHBIH, MOMYJISIIMOHHO-BUIOBON, OMOIICHOTHYECKUI 1 Onoc(epHbIil yPOBHU OpraHU3alUuu
XKU3HU Ha 3emie. OKOJOTMYECKHME CHCTEMbI: OCHOBHBbIE MOHATHS (LENM IUTAHMS, MUIIEBBIC
MUPaMUIbl, SKoJIornueckue pakTopsl). OCHOBHBIE TOJI0KEHUS CHHTETHUECKOW TEOPUH HBOIIOIHH.

EcrectBennsiit oréop u ero ¢opmel. Myrtammu u  ux kiaccupukanua. Makpo- u
MaKpO3BOJIIOLMSA. DIEMEHThl TEPMOJUHAMUKHU U TEOPUN OTHOCUTEIBHOCTH.

Hagyana  TepMonMHaMuku.  DJEMEHTBI  TEOPUM  OTHOCUTEIBHOCTH.  JIEeMOHCTpaLHuu.
BuneodparMeHTsI U cliaifibl 1o Teme.

Mukpomup. Atoma. Bemecrsa (344)

OcHOBHbIC CBeleHHSI 0 CTPOCHMH aTOMa. OBOJIIONMS IPEICTaBICHUM O CTPOSHUM aTOMa.
Mognenu crpoenus atromoB J[x. Tomcona u 3. Pezepdopna. [Toctynarel kBanToBO# Teopun H.Bopa.
[IpoToHHO-HEWTpOHHAs TeopHst cTpoeHus aToMHoro saapa Jl. iBanenko u B.I'eitzenOepra. M30ToImBI.
DnexkTpoHHas 000J0YKa aTroMa. ODHepreTudeckue ypoBHH. [loHATHE O DSIEKTPOHHOM oOOIakKe.
Ilepuonnuecknii  3akoH. OtkpeiTne .M. MeHgeseeBbIM NEePHOAUYECKOI0 3aKOHA.
[IpeanocelIKu OTKPHITHS NEPUOIUUECKOro 3akoHa. [lepBble MOMBITKH KiIacCu(UKAUN XUMUYECKIX
anemeHToB. OTkpeiTue [I.J1. MeHeneeBsIM epuoandeckoro 3akoHa. IlepuoauuHocTs B N3MEHEHNUN
CBOWCTB XMMHUYECKUX AJIEMEHTOB M UX coenuHeHuil. [lepuoanyeckuii 3akoH B popmynuposke .M.
MenpeneeBa. CoBpeMEHHBIE INPEACTABICHUS O NPUUYMHAX MEPUOJUYECKOTO M3MEHEHUS CBOWCTB
XMMHUYECKHX 3JIEMEHTOB U UX coeauHeHuil. CoBpeMeHHast pOpMyIHpPOBKa MEPUOANIECKOTO 3aKOHA.
[lepronnyeckas cucteMa XMMHUYECKHUX 3JIEMEHTOB, Kak rpaduyeckoe oToOpakeHHEe MEPUOINIECKOTO
3akoHa. CTpyKkTypa nepuoaudeckoii Tadnumpl. [leproast (OonpIve U Manbie) U TPYIbI (TJIaBHBIE U
MMOOOYHBIC).

3HaYeHMe NMEPHOAMYECKOr0 3aKOHA M INEePHOJAMYECKOH CHCTeMbl XMMHMYECKHX 3JIeMEHTOB
A.A. MenneneeBa 11 (pOPMHPOBAHUSA €CTECTBEHHOHAYYHON KapTHHBI MUpa.

[IporHocTuyeckass cuiaa M 3HAYECHHE IEPUOJUYECKOrO 3aKOHA U IEPUOJUYECKOM CHUCTEMBI.
3HaueHUEe NEPUOAMYECKOrO 3aKOHA M NEPUOAMYECKON CUCTEMBI XMMHUYeCcKuX 3nemeHToB /[l WM.
Menpeneesa A1 pa3BUTUS HAYKH ¥ TOHMMAHUS XMMHUYECKON KapTHHBI MUpA.

baaropoansie raspl. biraropogseie ra3sl, IpUYMHa UX CYIIECTBOBAHKUSA B aTOMapHOM COCTOSIHUH.
[IpumeneHne 61aropoIHBIX ra3oB.

Honnas xumuueckasi cBsi3b. MoHBI 1 UX Kiaccudukanus: 1o 3apaay (aHUOHBI U KaTHOHBI), TIO
coctaBy (IIpOCTBIE U CIOXHBbIE). Cxema 00pa3oBaHHMs MOHHOW CBA3H. VMIOHHBIE KpHCTaLTMYECKUE
pemeTky. XI0pul HaTpUs — TUIIMYHBIN PEICTaBUTEIbCOCAUHEHUN C MOHHBIM TUIIOM CBS3H.

KoBasienTHasi xummuueckasi cBsi3b. KoBaJeHTHas CBA3b KaK CBSI3b, BO3ZHUKAIOIIAs 32 CUET
o0pa3oBaHus OOIIMX IEKTPOHHBIX Map MyTEM HepeKpbIBaHUS AIIEKTPOHHBIX opOuTaneil. KpatHocts
KOBaJICHTHOHM cBs3M. OOMEHHbIE M JOHOPHO-aKIENTOPHBIE MEXaHU3MbI 00pa30BaHUS KOBAJIECHTHOM
cBsi3u. DnekTpoorpurarensHocts (0). Knaccudukamms koBaneHTHBIX cBsizeii: o D0 (monsipHas U
HenoJisipHast). Jumonu.

Mertaaasl M cnjiaBbl. MeTajiimyeckasi XuMuyeckasi cBsi3b. OOmue ¢usnueckue CBOMCTBA
METAJUIOB:  3JIEKTPONPOBOAHOCTb, TMPOYHOCTh, TEIJIONPOBOJAHOCTh, METAIIMUECKUN  Oneck,
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wiactuuHocTh. CraBel uyepHble W IBeTHble. Ctanb, 4yryH. JlaTyHp, OpoH3a, MEIbXHOD.
Mertannnueckast cBsi3b. 3aBUCUMOCTb 3JIEKTPOIIPOBOAHOCTH METAJUIOB OT TEMIIEPATYPHI.

MoJiekyJIsIpHO-KHHeTHYeCcKasi Teopus. OCHOBHBIE IOJIOKEHHUS MOJIEKYJISIPHO- KHHETHYECKOU
teopun. MaeanbHblid ra3. YpaBHEHHE COCTOSHMS HWICAJbHOrO ras3a. ArperaTrHble COCTOSIHUS
BemlecTB. ['a3000pa3Hoe cocTosHue. 3aKOH ABOTaJpo M CIEACTBUS U3 HEro. MoJsipHbId 00beM
razoB npu H.y. JKuzakoe coctosHHMe BeliecTB. TekydecTb. TBeploe COCTOSHHME BELIECTBA.
Kpucrannuueckue pemerky pa3HbIX TUIIOB JUUIsl TBEPJOTO COCTOSAHUA BelecTBa. [loHsATHE O TU1a3Me.
Bbicoko- M HU3KOTEMIIepaTypHas IIa3Mbl M MX IpUMEHEHHE. B3auMHble NEpexolpl MEXIY
arperaTHbIMM COCTOSIHUSIMU BELIECTB.

IIpupoanbiii ras. IIpupoasslii ra3, ero COCTaB M HAIPABICHHUsS HUCIOJB30BAaHUS B KAaueCTBE
TOIUIMBA U XUMHUYECKOro cblpbsi. KoHBepcusa meraHa. CHHTE3-ra3 U €ro HCHOJIb30BaHUE MJIs
MOJTyYeHHUs CUHTETHYECKOro OeH3MHa M MeTaHousa. [IpenenbHble W HEMpeaeNbHbIE YIIIEBOIOPOIBL.
KauecTBeHHbIE peakuy Ha KpaTHYIO CBsI3b. buoras.

Kunkue BemecrBa. Hedrb. Hedth, ee cocraB, ¢usnyeckue CBOWCTBA U MPOUCXOXKICHHE.
DKoJIOTHYecKHe MOCIECTBHS pa3iuBa HEPTH U CIOCOOBI GOPHOBI C HUMHU.

[omyTHb1ii HedTsHON Ta3, ero coctaB. Ilpomeccel mepepaboTku HedTH: pekTHdUKanus U
KpeKuHr. [IpoaykThl nepepaboTku HEPTH U UX UCHIOIH30BAHUE.

TBepnoe cocrosinne BemecTBa. Kuakume kpucTtauibl. Kpucrammueckue u amopdHble
BemiectBa. Ilpu3Haku u cBoiicTBa amoppHOCTH. OTHOCUTENBHOCTh MCTHUHBI B XUMHUH. JKuakue
KPHUCTAJUIBI U MX IPUMEHEHUE B TeXHUKE. OTHOCUTEIHHOCTh HUCTHHBI B OMOJIOTHU U (PU3HKE.

Kaaccupukanuss HeopraHM4ecKHMX BelIeCTB H ee OTHOCHTeIbHOCTh. Kiaccuduxanus
NPUPOJHBIX BemecTB. OpraHuueckue W HeopraHuyeckue BemecTBa. M3zomepus. Knaccudpukarus
HEOpPraHMYeCKUX BellecTB. lIpocTeie BemiecTBa: METaUIbl, HEMETAJUIbl, OJaropojHbIe Tra3bl.
OTHOCHUTENBHOCTh JAENEHUS MPOCTHIX BEIIECTB HAa METAUIBl M HEMETAUIbl. AJIIOTpONUs U €€
npuunHbl. CIIOKHBIE BEIIECTBA: OKCHUJBL, KHCIOTHI, OCHOBaHMs, CONH. OTHOCUTEIBHOCTH
KJ1acCU()MKALIMU CIOXKHBIX BEIIECTB.

Kaaccupukanusa opranuyeckux coeamHeHmii. OcoOEHHOCTH COCTaBa, CTPOCHUS M CBOWMCTB
OpPraHMYECKUX coeAMHEHUH. OCHOBHBIE MOJIOXKEHUS TEOPUHU XMMHUECKOTro CTpoeHUst A. byTieposa,
@. Kekyne, A. Kynepa.

W3omepusi, kak (QYHKIMS XUMHYECKOTO CTPOEHHS Ha NpUMEpe OSTHIOBOIO CIUpTa U
JTMMETUII0BOTO 3dupa. [IpuunHbl MHOr00Opa3ust OpraHMYECKUX COCIMHEHUI.

Knaccudukanuss opraHuyeckMX COCIMHEHHMH. YTIEBOJOPOJIbI: aJKaHbl, AJKEHbI, AaJKHUHBI,
ankaaueHbl U apeHbl.Kilacchl OpraHMYecKMX COEAMHEHHH, MOJEKYJIbl KOTOPBIX COJEpKaT
(YHKIMOHATBHBIE TPYMIBL: TUAPOKCHIBHYIO, KapOOHMIIbHYIO, KapOOKCWIBHYIO, aMHUHOTPYIILY.
OTHOCHUTENBHOCTD AEJIEHUS OPraHNYECKUX COEAMHEHNI Ha KJIaCChl.

IHosmmepnl. OCHOBHBIE TIOHATHA XHMHMHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMED,
MOJIUMEp, 3JEMEHTAapHOE 3BEHO, CTeNeHb mnoauMmepu3anuu. CrocoObl MONyYeHHs TOJMMEPOB:
peaxIy MOoJMMEPHU3AIMH U TIOJMKOHACHCAIMH. bruononumeps! U UX OMOJIOTHYECKas POJb.

IInactmaccbl. TepMorutacTel M peakrtomiacTsl. IlpeacraBurenu ImutactMacc M 00acTH MX
npuMeHeHus. Bonokna. IIpupoaHeie (AKUBOTHOTO U PaCTUTEIBHOTO MPOUCXOXKIEHUS) U XUMHUECKHE
(MCKyCCTBEHHBIE M CHHTETHYECKHE) BOJIOKHA. [IpescTaBuTenn BOJIOKOH U 00JIACTH MX MPUMEHEHHUSI.
Heoprannueckuenonumepsl, KaK BEIIECTBA ATOMHOM CTPYKTYPBI.

Cmecn, uX coctaB M cnocoObl pasaeneHus. Ilonarue o cmecH, Kak CHCTEME COCTOSILEH M3
pa3nUYHBIX XUMHUYecKuX BemiecTB. Kiaccudukanus cmeceil mo BU3yallbHBIM NMpHU3HAKaM (roMo- U
reTepPOreHHbIe CMECH) M IO arperaTHOMY COCTOSHHIO (TBepAbIe, KUIKUE U ra3000pa3Hble CMECH).
CocrtaB cMmeceii: MaccoBas 1 00ObeMHasi J10JId KOMIOHEHTa cMecH. CriocoObl pasiesieHus] cMecei.
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JMucnepcHbie cucremsl Jlonarue aucnepcHoii cucteme. Knaccupukanus AUCIIEPCHBIX CHCTEM IO
pa3mepaMm TUCIEPCHOM (a3bl M arperaTHOMY COCTOSIHHIO IHMCIIEPCHOHHOM Cpelbl M JAUCIECPCHON
¢a3pl. 3Haue€HUE IHCIEPCHBIX CHUCTEM B TNPHUPOJE, MPOMBIIUICHHOCTH U IOBCEIHEBHOW >KU3HU
yenoBeka. [’ pyboaucnepcHble cUCTEMBl U UX KiaccuUKaus (CyCHEeH3UH, SMYJIbCHU, adPO30JIH).
[IpumeHeHne 3THX CHCTEM B TE€XHHKE W ObITy. TOHKOIMCIEpPCHBbIE (KOJUIOMAHBIE) CHCTEMBI, HX
knaccudukanus (3omu u renu). Koarymsmus. Cunepe 3uc.

Hemonctpauuu. Buneodparmentsl u dotorpaduu mo Teme: HEOHOBas pekiiamMa M aproHOBOU
CBapKOH, aupmwkabiael ¥ BO3MYIIHBIX INAPOB, 3aMOJHEHHBIX TIelueM, OalbHEOJOTHYECKUe
panoHoBble BaHHBI .PaznuuHble (QOPMBI NEPUOIMYECKOH CHUCTEMbl XMMHUYECKHX 3JIEMEHTOB
NN .MenneneeBa. Iloptpersr: JI. Byabonpana, JI. Hunbscona, K. Bunkiepa, A. Bytieposa,
®.Kekyne, A. Kynepa. Monenu KpucTalNIMYECKUX PELIETOK: XJIOpUIa HAaTpUs, UOJa, YIJIIEKUCIOTro
rasza, anMasa, rpagura. O6pa3ibsl MUHEPAJIOB U BELIECTB C HOHHBIM THIIOM CBS3H (OKCHIA KaJbIMA,
pPa3IUYHBIX COJIEH, TBEPABIX IIEN0YEH, rajuTa, KaJbLIUTA); BEIIECTB C KOBAJIECHTHBIM THUIIOM
XUMUYECKOU CBS3U.

Komekuuu: mMeTamios, cIjaBoB; BELIECTB U MaTEpUAJIOB, MOIY4YaeMbIX HA OCHOBE NPUPOAHOIO
ra3a; HeQTb M MPOAYKTHI ee mepepadboTku; amophHbIX Anddy3us qymmcTeiX BEIECTB ¢ ropsiuei
JTaMITOYKY HaKaJIMBaHUsA U quddy3usnepmManranaTa kamus win cyiabdara meau (I1) B Boze.

[TpuGopsl Ha OCHOBE HHM3KOTEMIEPATYpPHOH IUIa3Mbl (ra3oBbIC Ja3epbl, IJIa3MEHHbIC IaHEIN
TEJIEBU30POB U T.]1.)

[IMapocTepkHEBbIE M OOBEMHBIE MOJEIM MOJEKYJ] MEPBBIX MPEACTABUTENEH PEAEIbHBIX
yIJI€BOAOPOAOB, CTPYKTYp Oenka u JIHK. dusnyeckue cBoicTBa ra3000pa3HbIX (IponaH-OyTaHOBas
CMeCh B 3a)KHrayke), ®HIKUX (OeH3uH) M TBepAbIX (MapaduH) alKaHOB: arperaTHOE COCTOSIHHE,
pacTBOPUMOCTD B BOJIE.

lopenne mpoman-OyraHoBol cMecu (3axkwuranka). OTHOIICHHWE TPENEIbHBIX M HEMPEAeTbHBIX
yIJIEBOAOPOAOB K pAacTBOpPY NepMaHraHara Kaiaus u OpomHO# Boae. OOpa3oBanue HeTSIHOMN
IJIEHKU Ha TIOBEPXHOCTH BOBI.

OOHapy:keHue HenpeAeTbHBIX COSTMHEHUH B )KUIKUX HEPTEPOAYKTaX.

[onyuenne mnactudeckoit cepsl. [lomyuenue 6enoro dochopa. Ilonydenne AUCTHIIMPOBAHHON
Bobl. OuMCTKAa CMECH KPUCTAJUIOB AMXpOMara M IepMaHraHata kaimus. OOpasibl pa3TudHBIX
JUCIEPCHBIX CHCTEM: 3MYJBCUH, CYCIEH3UH, ad3pO30JH, requ U 30iu. lloayueHue KoJUIOMAHOIO
pactBopa u3 xjopuna xxenesa (ILI). Koarymnsiuus noxydennoro pactsopa. Dpdext Tunmais.

JlaGopaTOpHbIE OMBITHI:

1. KoncTpyupoBanue mnepuoguYecKO TaONUIbl XUMHUYECKUX 3JEMEHTOB C HCIIOJIb30BaHHEM
KapTOYEK.

2. O3HaKOMJIEHHUE C KOJUIEKIUSMU METAJUIOB U CIUIABOB.

3. BpoyHOBCKO€E JBHUKEHHME YACTHI] TYIIN WA LIBETOUYHOM MbUIBLIBI B BOJIE.

4. ITpoBepka npubopa JUIst MOTyYeHHsI ra30B Ha TEPMETUYHOCTb.

5.YBennueHue JaBiaeHUs KUIAKOCTH IIPU €€ CIKATUU.

6. CpaBHeHUE KOJIeOATETBHBIX IBIKEHUH MOJIEKYJI BOJBI M JibAa ¢ momorisio CBY.

7.BpimapuBaHue  pactBopa IOBapeHHOW coyd. DUIBTPOBAHME  T'ETEPOICHHOM  CMECH.
OTcrauBaHue, Kak Crioco0 pasJesieH sl CMecel IeKaHTaluel U C MOMOIIbIOICITUTEIbHOM BOPOHKH.

8. O3HaKOMJIEHHE C IUCIIEPCHBIMU CHCTEMaMU

[Ipaktuyeckas padora Ne 1. M3yuenue ororpaduii TpeKoB 3apsHKEHHBIX YaCTHIIL.

[Ipaxtuyeckas padora Ne 2. Tlomydenue, coOupanue U pacrio3HaBaHUE ra3oB.

Xumnueckue peakuuu (13 u)

XuMHYecKHe peaknud U HUX Kiaccupukanusa. XUMHUYECKHE pEaKIUU WIHA XUMHUYECKHE
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SABIICHUSI, WX OTIMYMS OT (U3NYECKUX sBiIeHUH. Peakuun 0e3 W3MEHEHHs COCTaBa BEIIECTB:
AJUIOTPOINM3ALUU U M30Mepu3anuu. Peakiuu, uaymue ¢ U3MEHEHUEM YHUClIa M COCTaBa BEILECTB:
COCIMHEHUS, PAa3NIOKEHMs, 3aMelleHusi, oOMeHa. Peakuuu, NpPOTEKAIONINe C BBIACICHUEM WU
MIOTJIOIIEHUEM TEIUIOTHI: 3K30- M SHAOTepMHUUecKue. [Ipyrue npuzHaku KiacCupUKau XUMUYECKIX
peakuuii Ha nmpuMmepe cuHTe3a okcuaa cepbl (VI): n3MeHeHHMe CTeneHeW OKHUCIIEHHUs 3JIEMEHTOB,
00pa3yIoIMX BEIIECTBAa, HCIOJb30BAHME KATalIM3aTOpa, arperaTHoe COCTOSIHUE BEIIECTB,
HaIlpaBJICHUE IIPOLIECCOB.

Cxopoctbh xXuMHYeckoi peakuuu. [[oHATHE O CKOPOCTH XMMHUYECKON peakuMu. |'oMoreHHsle U
reTEpOreHHbIE PEAKLUU. 3aBUCUMOCTh CKOPOCTU XMMHMUYECKON pEeaKkIUU OT NMPUPOABI PEArUPYIOLINX
BEIIECTB, UX KOHLEHTPaLUU. 3aBUCUMOCTb CKOPOCTH peakuMHu OoT Temneparypsl. [IpaBuno Bant-
l'odpda. 3aBUCUMOCTH CKOPOCTH pEAKIMHM OT IUIOMIAAM CONPUKOCHOBEHHUS BEIIECTB M HAJIHUYUS
KaTajau3aTopa.

Oo0patuMocTh XuMHYecKUX peakuuii. HeoOpatumbie u oOpatumbie peakiuu. CocTosHue
XMMHUYECKOTO paBHOBECHS JIs1 0OpATUMBIX PEaKIHii.

[punnun Jle-llatense. CMemieHne XUMHYECKOTO PpABHOBECHS OOpaTHMBIX peakiuil B
XUMUYECKOM IIPOU3BOJACTBE Ha IPUMEpPE CUHTE3a aMMUAKa.

OxucIuTEIbHO-BOCCTAHOBUTEIbHBbIE peakunu (OBP). daexTposus.

CreneHb OKHUCIGHUS W ee ompeneicHue 1o ¢opmyne coenuHenus. [lonstue o6 OBP.
OxucauTens ¥ BOCCTAaHOBUTEND, OKMCIEHUE U BOCCTAHOBJICHHE.

ONEeKTpOoaU3 paciulaBOB U pacTBOPOB Ha MPUMEpPE XJopuaa HaTpusa. OJIEKTPOIUTHUECKOE
IOJIyueHHE altoMHMHHA. llpakTHueckoe IpUMEHEHME DJIEKTpoiu3a. [l anbpBaHOIIaCTMKA U
raJIbBaHOCTETUSI.

XuMHYeCcKHe UCTOYHMKHM TOKa. ['abBaHWYECKHE 3JIEMEHTHl HA NpUMepe dJeMeHTa JlaHuduis-
SIko0u, WX YCTPOHCTBO M MPHUHUMI JEHCTBUA. YCTpOHCTBO Oarapeliku Ha MpHUMEpE CYXOro
HIEJIOYHOT'0 3JIEMEHTA. Y CTPOMCTBO CBUHIIOBOTO aKKyMyJisiTopa. ["anpBaHu3anus u 31ekTpodopes.

®uszuka Ha cayx0de 4eaoBeka. AHTPOIIOMETpPUSA: HU3MEpPEHME JUIMHBI U Macchl Tena,
CIMPOMETPHUS M KU3HEHHAs €MKOCTb JIETKUX. TeIuloBble M3MepeHus U Temorepanus. V3mepenue
apTepHaJIbHOTO JAaBJICHUA. | MIIEPTOHUSA M TUIIOTOHHUA. YJIbTPa3BYKOBas JUarHOCTHKA M Teparus.
DnexTpoTepanus. JlazepHas Tepanus. MAarHuTHBIM PE30HAHC M PEHTTEHOAUArHOCTHKA.
dmooporpadust. Tomorpadpus

Hemonctpauuu. [lomyuenune Oenmoro ¢ochopa. T'openue dochopa u pacTBopeHHE OKCHIA
dbocdopa

(V) B Boge. llomyuenue u pasnoxkenue ruapokcuaa menu (I1). BsaumopneiictBue xenesa c
pactBopom cynbdata menu (II). OmeiTel, wuTIOCTpHpYIONIIME MpaBuio bepromie — obpazoBaHue
ocajika, ra3a WiH cJl1adoro 3IeKTPOJInTa. 3aBUCUMOCTh CKOPOCTH PEAKIIMK OT MPUPOIbI BEUIECTB Ha
IIpUMEpPE B3aUMOJEHCTBUS PACTBOPOB PpAa3JIMYHBIX KHCJIOT OAMHAKOBOM KOHLEHTpaluu C
OJIMHAKOBBIMM TpaHyJaMH LMHKAa M B3aUMOJAECHCTBHE OJMHAKOBBIX KYCOUKOB MAarHus, LMHKa U
JKeyneza ¢ COJIIHOM KHUCIIOTOM. B3aumopnelcTBue pacTBOpa CEpHOM KHCIOTBI €  pacTBOpamMu
THOCYNb(aTa HATPUS pa3IMYHON KOHIEHTpalMu. B3aumoseiicTBue pacTBOpPOB CEpHOM KHCIOTHI U
THOCYNb(aTa HATPUS MPH PA3IUYHBIX TEMIIEpPaTypax.

OOpartuMble peakuuMu Ha NpuMepe monyudeHus poaanuaa sxenesa (L) m nHabmonenus 3a
CMELICHUEM pAaBHOBECHS 110 MHTCHCUBHOCTHM OKpPAacKM IIPOAYKTa pEaKUUU IIpU HU3MEHECHUU
KOHILICHTPALlUX PEAareHTOB U IIPOTYyKTOB.

I'openne cepbl, kak OBP. Mogens anekrponusepa. Mojenb 3JIEKTPOJW3HOM BaHHBI  AJIs
nonyyenus — amomunusi. Komnekums — Oatapeex. CBHMHIOBBI  akkymynsatop. Pocromertp,
MEJUIIMHCKUE BECHI, CIIUPOMETP, PTYTHBINA U 3JIEKTPOHHBI TEPMOMETPBI, TOHOMETPBI Pa3IUYHbIX
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BHJIOB, JIa3€pHasl yKa3Ka.

BuneodparMeHThI 1 craiipl o Teme.

JlaGopaTOpHBIE OMBITHI:

1.BnugHue TteMmmeparypbsl Ha CKOpOCThb peakiuu oxcuzpa Meau (II) ¢ cepHoll KHCIIOTOH.
PaznoxeHue mepokcuaa BoJIOpoJa ¢ MOMOIIbI0 okcuaa Mapranna (1V), a takxke karanassl CBIPOTO
KapTodes.

2. Britecnenne meau u3 pactBopa cynbhara meau (I1) xenezom.

[IpaxTuyeckas pabora Ne3. M3yueHre XUMHYECKUX PEAKIIUH.

[IpaxTuyeckas padora Ne 4. CO0pKa ralbBaHU4YE€CKOTO 3JI€MEHTA U UCTIBITAHUE eTOICHCTBHUS.

3n0poBbe (224).

CucremaTnyeckoe 1moJI0KeHHE YeJ10BeKa B MUPe JKMBOTHBIX.

Buonornueckas knaccudukanus denoneka. [IpsgMoXoxkIeHHE U €ro BIMSHUE Ha CKEJIET YeJIOBeKa.
Pyka — opran u npoaykr Tpyna. PassButue dyepena u rojloBHOro Mosra 4esoseka. llepsas u Bropas
CUTHAJIbHBIE CUCTEMBI. bHoconnanbHasIpUpoIa 4eI0BeKa.

I'eneTuka 4esiOBeKa M METO/ABI ee U3yUYCHHUSI.

OcHogHble NOHAMUS 2eHeMUKU. HACTe0CHE8EeHHOCb, USMEHYUBOCTb, 2€H, XPOMOCOMbL, MYMAayuu,
2€HOM, 2eHOmuUn, eHomun, OOMuHuUpylowjue U peyeccusHvle npusHaku. lenom uenosexa u eco
pacwughpoeka. Ilpakmuueckoe 3sHavenue uzyyenus 2enoma yeirosexa. Memoowl usyuenus ceHemuKu
yenogeka: zeneanocudeckull, O1uU3Heyoeswll, yumozenemudeckuu. I enemuueckue (Hacieocmeennvie)
3ab01e6aHUs Yenosexda.

®usnka yeaoBeka. Ckerem ¢ mouku 3peHus Qusuiecko2o nonamus o puruaze. Kposoobpawenue
8 ceeme 2UOPOOUHAMUKU: RNYIbC, KpossHoe oOasieHue. Juggysus, kax ochosa Gopmuposanus
NepeUYHOl U BMOPULHOL MOYU 8 NOUKAX, A MAKJHCe 2a3000MeHa 8 MKaHAX U ne2Kkux. Tepmopecynayus
C NOMOWDIO KOXMNCU NymeM Menjionpo8OOHOCMY, KOHBEKYUl, U3IYYeHUs U UCHAPEHUs 600bl.
Onexmpoounamuyeckas npupooa nepeoaiu HepeHuIX UMnyibcos. Onmuueckas cucmema 3peHus.
Axycmuueckas cucmema ciyxa u 2010co06pazosaue.

Anamomo — usuonouyeckue u 603pacmmuvle 0COOEHHOCMU CUCMEM OP2AHOE y O0emell, Ux
2uzuena.

Anamomo — puzuonozuyeckue u 603pacmmuvle 0COOEHHOCHU ONOPHO- 08U2AMETbHO20 Y 0emell
U nOOPOCMKO08, NPOPUIAKMUKA HAPYUIEHUTL ONOPHO- 06U2AMEIbHOZ0 annapama

XuMusg 4YeJlOBeKa. XUMHUYECKMM COCTaB Tela 4YeJIOBEKAa: DJJIEMEHThl M BELIECTBA, WX
knaccudukanus W 3HaueHue. Boma, ee ¢dyHknumu. Boxnblii OanmaHc B opraHu3Mme 4eJIOBeEKa.
MuHepalibHbIe BEIIECTBA M UX POJIb B KHU3HEICATCILHOCTH OpPraHM3Ma yelloBeKa. 3a0oJieBaHMA,
CBSI3aHHBIC C HEIOCTAaTKOM MJIM HM30BITKOM HEKOTOPBIX XMMHUYECKHX 3JIEMEHTOB B OpTraHU3MeE
YeJI0BEKa.

Butamunbl. VcTopust OTKpBHITHS BUTaMHUHOB. BuUTaMuHBI, Kak OWOJOTHYECKH aKTHUBHBIC
BellecTBa. bone3Hu, BbI3BaHHBIE HEJOCTATKOM WIM H30BITKOM BHTAMHUHOB: aBUTaMHHO3BI,
TMIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3BI.

CyTouHast TOTPeOHOCTh YeJIOBEKAa B BATAMUHAX U UX OCHOBHBIE (DYHKITUH.

Knaccudukanuss ButamuHoB. BopopacTBopumble BHUTaMuHBI Ha npumepe ButammuHa C.
XKupopacTBopruMBbIe BUTAMUHBI HA IPUMEPE BUTaMUHA A.

I'opmoHsbI.

HepBHas u rymopanbHas peryJisiliuu MpOLECCOB KU3HEAEATEILHOCTH OpraHu3Ma. [ opMoHBI, Kak
MIPOAYKTHI, BHIpaOaThIBAEMBbIE JKEJIe3aMU BHYTPEHHEH CeKpeLnu.

Knaccudukanus ropMOHOB 1O jKejIe3aM, KOTOpPbIE X MPOAYLHPYIOT M O XUMHYECKOH Tpupoe.
CpolictBa ropMOoHOB. MHCynuH, kak TrOpMOH O€lKOBOW MpUpOAbl. AJpEHalMH, KaKk TOPMOH
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AMUHOKHUCIIOTHON mpuposl. CTEpOouaHbIE TOPMOHBI Ha MPUMEpPE TOJOBBIX. [ HIep- U TUIIOQYHKITUS
JKEJIE3 BHYTPEHHEN CEKPELUH.

JlekapcTBa. KpaTkue cBeieHHs O 3apOKIeHUU M pa3BuTUU (papmakonoruu. Knaccudukanus
JICKAPCTBEHHBIX CPEJICTB [0 AarperaTHOMY COCTOSHHIO: KHJKHE (pacTBOpBI, HACTOW, OTBAapHI,
MUKCTYPBI, SMYJIbCUU, CYCIIEH3UH U JP.), TBEPAbIE (TIOPOIIKH, TAOIETKH, MAJTIOIH, KAICyJIbl), MATKHAE
(Ma3u, THHUMEHTHI, TACTHI, CBEUN).  AJKATOUIBI. BakmunsL. XUMHOTEPATIEeBTUICCKUE
npemapatel. AHTHOMOTHKM. HapkoTmueckue mnpenaparel. Hapkomanwss ¥ €€ TOCIEACTBHSL.
OnTUMalbHBIN peXXUM MPUMEHEHHSI IEKAPCTBECHHBIX MPENapaToB.

3nopoBblii 00pa3 ku3HU. PusuyecKkue 300pogve U e2o kpumepuu. llcuxuueckoe 300posve u e2o
kpumepuu. Hpascmeennoe 300posve u eco kpumepuu. Tpu ocnosHvle cocmasisioujue 300p08020
00pa3a HCUZHU: PedCUM OHs, NPABUTbHOE NUMAaHUe, PU3UYeCcKas akmueHOCMb U 3aHAMUE CNOPIIOM.
Daxmopul,  euuAOWUEe HA 300pO6be  UEN08EeKA: OKpydcanowas cpeda, npoguiakmuyecKkas
8aKYUHayus, cmpeccwl, 8peoHble Npubluku .Ankocoausm u e2o nocieocmeus. Hapkomanus u ee
nOC1e0Cmeus.

T'ucuenuueckue mpedosanus K 00pa3zo6amenvbHOMy RPOUeccy, Pescumy OHs, 0GUAMENbHOI
Hazcpy3Ku, cuzueHuvecKkue mpeodosanus K ooexcoe u 00ysu.

QDu3uxa na cayycoe 300posva uenoeeka. AHTPOIIOMETPHUS: U3MEPEHHE IJIUHBI U MacChl Tena,
CIIUPOMETPUS U KU3HEHHAss EMKOCTh JIETKUX. TerioBele M3MEpeHus u Teriorepanus. V3mepenue
apTepUAIbHOTO JaBJeHUs. [ MIEepTOHUS M TUMOTOHHS. YIbTPa3BYKOBas TUATHOCTHKA WM Teparius.
Onexrporepanud. JlazepHas Tepanusa. MarHuTHBIH pPE30HAHC M PEHTTEHOAMArHOCTHUKA.
®mooporpadus. Tomorpadpus

Cogpemennvie MEOUYUHCKUE MEXHOI02UU

300posve uenosexka: cucmemmuwviti no0xod. Hopmanvuaa ¢huzuonozus uenogexa. Ocobennocmu
QYHKYUOHUPOBAHUS ObIXAMENbHOU, KPOBEHOCHOU U Opyaux cucmem opeanusma. Puzuonozuueckue
nokazamenu Op2aHusMa 4eioeeKa U Ux HOpManvHoe 3Havenue. Meouyunckue mexHoro2uu
ouazHocmuxu 3abonesanuii. Bosmosxcnocmu u nepcnekmugbt Memo0oo8 npouiaKmuky, mepanuu u
goccmanosnenus — opeanusma.  Ilo0xoovl Kk nosviwenuro  dpgekmuenocmu - cucmemvl
30pasooXpaneHusl.

Anamomo — ¢puzuonozuueckue u 603pacmuvle 0COOEHHOCHMU OP2AHOE UYeCme y Oemeil u
nooOpocmKoe, ux cucuena.

Hugpexyuonnvie 3a0601e6anusn u ux npogpuiakmuka

Unghexyuonnvie 3abonesanuss u ux 6o36youmenu. Cnocobvl nepedayu UHGEKYUOHHBIX
3a601e8aHull U COYUANbHBIE (HAKMOPbL, CROCOOCMEYIowue Ux pacnpocmpanenuio. MmmyHHas
cucmema u npuHyunwvl ee pabomoi. OcobenHocmu GYHKYUOHUPOBAHUA UMMYHUMEMA Y PA3ZHLIX 2PYNN
nacenenus. Cnocobwvl npoguiakmuku uH@ekyuoHuvix 3abonresanui. Bakyunayus. Hanpagnennocmo
MEOUYUHCKUX Npenapamos 0. 6opvobl ¢ uHgekyuonHvimu sabonesanuamu. [lpobrema passumus
yemouuusocmu  8o30youmeneil  3abonesanuii. MeocOyHapoousvie npozpammvl  no  60opvbe ¢
UHGEeKYUOHHBIMU 3aD0NE6AHUAMU.

Hayka o npasunbnHom numanuu

Memabonuzm, xax obmen 6ewjecmeom U SHepaueli Ha yYpogHe opeanusma. IIpunyunsi
@yHKYuoHUposanua nuwesapumenvholl cucmemsl. Kauvecmeo npooykmose numanus ¢ mouxku 3peHust
IHepeemu4eckol YEeHHOCMU U  COOepXHCaHUusi NOJIe3HbIX U 6PeOHbIX eewjecme 3unauenue
cOANAHCUPOBAHHO20 NUMAHUS OJ15 NOOOEPHCaHUsL 300p08bsl. TTuugesvie 000asKU: NOe3HblE CEOLICNEA
U nobounvle d¢hghexmol ux ucnonvb3osanus. /fuemsi u 0COOEHHOCMU UX NPUMEHEHUS.

Hemonctpauuu. Tabmuipl, BuaeodparMeHTsl U ciaiiabl mo teme: Ckener yenoBeka. MyIspk
«Topc uenoseka». Mogens monekynsl JIHK. Monenu rnasa, yxa, MOYKM, HEPBHON CHCTEMBI
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yesoBeka, Koxku. Ckener yenoBeka. VM3mepeHue myibca, 1aBiIeHUs, OCTPOTHI 3pEHUs], TEMIIEPaTyphbl
Tena.

Komrekuuu:  BUTAMMHHBIX — [penaparoB, MEAMLMHCKMX  TOPMOHAJIBHBIX  IPENaparos,
JIEKapCTBEHHBIX (POPM pa3IMYHOIO arperaTHoOro COCTOSHUS, JIGKAPCTBEHHBIX (HOPM pPa3IUIHOTO
cHekTpa JeictBus. buyperoBas M KCaHTONPOTEMHOBAs peEakUUU [UIsl IpenapaTa WHCYJIHHA.
[TopTpeTsl BBIOAIOIIMXCA YYEHBIX, BHECHIMX 3HAUMTENBHBIA Kiajg B (apmakornoruto. Pocromerp,
MEJUIIMHCKUE BECHI, CIUPOMETP, PTYTHBIM U 3JIEKTPOHHBIH TEPMOMETPHI, TOHOMETPHI Pa3IUYHbIX
BHJIOB, JIa3€pHasl yKa3Ka

JIaGopaTOpHBIE OIBITHI:

1. I3yyeHune MHCTPYKLMHU 110 IPUMEHEHHIO alITEUHBIX NpenapaToB BUTaMuHoB. Onpenenenne pH
pactBopa BuTamuHa C.

2. Onpenenenue pH cpensl pacTBopa acnupuHa

[Ipaktuyeckass pabora Ne 5. HccrnemoBanue mNpONMOPIHMOHAIBHOCTH COOCTBEHHOIO pAalMOHA
MIUTaHMs, IPOBEPKA COOTBETCTBUS MACChI TeJla BO3PACTHON HOPME.

[IpakTuyeckast padora Ne 6. UnTepnperanus pe3yibTaToB OOLIET0 aHaIu3a KPOBUU MOYH.

[Tpaktuueckas padora Ne 7. OueHka HHAUBUAYATHHOTO YPOBHS 37J0POBBSI.

[IpaxTuyeckas padora Ne 8. OueHka OMOIOTHUECKOro Bo3pacra

CoBpeMeHHOe ecTeCTBO3HAHUE HA CJIyxk0e YesioBeka (22 4)

DJieMeHTapHbl JM JJeMeHTapHble 4acTunbl? [loHATHE O (QU3MKE BBICOKUX JHEPTUH.
JIMHEeNHbIN yCKOpUTENb DJIEMEHTAapHBIX YACTHIL, aJpPOHHBIN Kojutanaep. JleneHnue aToMHOro sapa:
IIPOTOHBI, HEUTPOHBI. @yHIaMEHTAIBHBIE YAaCTULIBI: JIENITOHbI
1 kBapku. DPoToHBI. b030HBI. AHTUYACTHILIBI.

Boabmoii agpoHHblil KoaIaiiiep. MOHTaX M ycTaHOBKa OOJIBIIOrO aJpOHHOIO KOJUIaiaepa.
IIpuHnun nedictBus  kosutaiinepa. Ilpoucxoxaenue wMaccbl. bozon Xwurrca. IIpoucxoxzaeHue
Bcenennoii. AHTUMUD.

JHepreTuKa M JHeprocoepexeHue

[Ipobnembl  3HeproodOecneueHus::  HAIMOHAJIbHBIC, PETHOHAJbHbBIC, JIOKAIbHBIE. 3aKOHBI
COXpaHEHHUs Macchl U dHepruM. lIpakTnueckoe NpUMEHEHNE 3aKOHOB cOXpaHeHus. Buael sHepruu.
CBs3b Macchl M SHEPIUU. DIIEKTPOIHEPTUsl M CIOCOObI ee monydeHus. [lomyyeHne 3meKTpuIeckoro
TOKa C IIOMOLIBIO  3JIeKTporeHeparopa. HeTpagumuonHas sHepretuka. TeruioBele U
TUAPO3IEKTpOcTaHIIMM. OCHOBHBIE TOHATHS aTOMHOW JHEpPreTUKH. PanuoakTuBHOCTB. SnepHble
peakiu. ATOMHast cTaHIMA U IpuHIHI ee paboTel. ADC Ha ObICTPIX HeTpoHax. PagnonsoronHeie
tepMmoaiekTpudeckue reHeparopsl (PUTEI'M), mpunuun wux aedcrtBud. OO0iacTé IPUMEHEHUs
aTOMHOM  dJHepreTuku. SlnepHas  SHepreTMka M INEPCHEKTHBBI €€ HCIOJb30BaHUS.
OuepromnorpebieHne u Y HeProdPpPeKTUBHOCTS.

IIponoBosbcTBeHHasi mMpo0JjeMa M NMYTH ee pewieHus. [eorpadus ronoga v ero NMPUYMHBL
OcHoBHBIE HarpaBiieHHs B petieHnu [Ipo10BoIbCTBEHHOM MTPOOIEMBI:

2. WCHONb30BaHUE XMMHUYECKHX BeHIeCcTB (yIOOpeHHUs, peryisiTopsl pocTpa, (pepoMOHBI,
MIECTULU/IbI, PETIEIIEHTHI);
3. co3gaHME€  MCKYCCTBEHHBIX  IPOAYKTOB  IIMTAHWS;

METOABl  CO3JaHus
BBICOKOIIPOU3BOAUTEIIBHBIX COPTOB PACTEHUH U MTOPOJ )KUBOTHBIX.

OcHoBbI 0MOTeXHOJ0THM. [loHsATHE OMOTEXHONOIMH, KaK MPOM3BOIUTENHLHON CHIIBI OOIIECTBa,
WCTOJNB3YIONIEH >KUBbIE OPraHU3Mbl W OHMOJIOTHYECKHE MpOIlecChl B IMPOU3BOACTBE. Tpu 3Tama
CTaHOBJICHUS M Da3BUTUs OWOTEXHOJOTMU: paHHASA, HOBas U HoBeimas. TpaauuuoHHas
OMOTEXHOJOTHSA: TPOU3BOJCTBO MPOAYKTOB NHTaHUS, IepepadoTKa OTXO0AOB. MoekyssipHas
ouotexHonorus. CtpykTtypa © (GYHKIMS HYKIEMHOBBIX KucioT. CuHte3 Oenka. Kierounas
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umwkenepus. ['ennas tepanus. IlpuMeHeHne OHMOTEXHONOTMHM B 3PAaBOOXPAHEHUHU, CEIBCKOM
XO34HWCTBE M OXpaHE OKpyXkawomeil cpeapl. ['eHHas wuHxeHepus. | eHHOMOIUPHUIMPOBAHHBIE
OpraHU3MBbIN TPaHCT€HHbIE NPOAYKThI. Kilerounas mnxenepus. Kiionuposanue.

OMOpHOHANIbHBIE U CTBOJIOBBIE KJIETKHU. bruomornueckass WH)XeHEpHUs, KaK METOJ UCTIOIb30BAHUS
MHUKPOOPIaHU3MOB B KauecTBE OHOPEAKTOPOB JUIS IOJyYEHHs MPOMBIIUICHHONH MPOIYKIIHH.
OCHOBHBIE HamNpaBJICHUS HCIIONB30BaHUA (EPMEHTATUBHBIX IpoueccoB. MMMOOMIM30BaHHBIE
(bepmeHTH. MUpPOBOIA PHIHOK OMOTEXHONIOTHH. [lepcrieKTHBBI pa3BUTHS POCCUIICKOTO CETMEHTA.

HaHoTexHOJIOrMH M MX NpUJIoKeHHe. HaHodacTULIBI B )KMBOW M HEXXUBOM IIPUPOLE: Pa3Mephl,
TUNBIl CTPYKTYPBHI, (YHKIHMOHAJIbHAs 3HAUYUMOCTh. OCOOCHHOCTH (UBMYECKHX W XHUMHYECKHX
cBoiicTB HaHowacTul. Camoopranm3zanus. MeToapl IoOJlydeHUss HaHOYacTHL. MeToasl U3ydyeHUs
HaHoMarepuasioB. KoHCTpyupoBaHue HaHoMarepuanoB. HoBble TexHoJOTHMH, CTposiIMecs Ha
HCIIOJIb30BAaHUH HAHOYACTHUIl U MATEPUAJIOB, ITOJIy4aeMbIX U3 HUX. [IOHATHE O HAHOTEXHOJIOTHUH, KaK
YIPABISIEMOM CHHTE3€ MOJEKYJISPHBIX CTPYKTyp. JlBa IOAXOAa B HAHOTEXHOJOTHH: «CBEPXY
BHU3» U «CHHU3Y BBEpX». MOJEKYIApHBIN CUHTE3 U camocOopka. Hanockonmuueckoe BhIpalMBaHUE
KPUCTAIJIOB M MOJIMMEpU3MLUA.  YriuepoiaHsle  HaHOTpyOku. CuHepretuka. Biusnue
HAaHOTEXHOJIOTUH Ha pa3BUTHE TEXHUKH. DKOJOTUYECKUI aCIIEKT HAHOTEXHOJIOTHUH.

®usuka u ObIT. HarpeBarenbHble M OCBETHTEIbHbIE NPUOOPHL. Pa3HOBHIHOCTH JlaMmm:
HaKaJIMBaHUs, FaJOr€HHbIE, IIOMUHECLIEHTHBIE, CBETOAMOIHbIe. MuKpoBoaHOBas neus (CBY-neus) u
npuHIUN ee paboThl. JKUIKOKpUCTAIUTMYECKUE 3KpaHbl U JHUCIJIEH, UX YCTPOMCTBO. DIIEKTPOHHBIN
tepmometp. JlomamHue poOoThl. Pagmomnepenatumku M paguonpueMHHUKH. [IpuHIunmuambHOE
YCTPOMCTBO TesIeBU30pa U TeneBuAcHUs. CIIyTHUKOBAsi U COTOBAsI CBSI3b.

Xumus u 0bIT. Moromue u uynucrsanme cpeacrsa. [loBepxHocTHo - akTuBHbIE BeniecTtBa (ITAB).
OTtOenuBarenu: XUMHUYECKUE U ONTHYECKUE. THCEKTULIUABI - cpelcTBa it OOphOBI ¢ HACEKOMBIMHU.
XUMHUYECKUE CPEe/ICTBA TUTUEHBI U KOCMETHKH. [TuieBbie 100aBKU, UX MapKHUPOBKA.

Cunepreruka.

[lonatne o0 cHUHEpPreTMKE M CaMOOPTaHU3aIMHM OTKPBITHIX cucTteM. OOImMe NPUHLIUIBI
cuHepreTuku. Touka Oudypkanum U arTpakr. Ponb CHHEpPreTHKH JUIsl M3Y4YEeHUS HPUPOAHBIX U
COLMANbHBIX siBIeHUN. CTpyKTypUpOBaHME MATEpHUAIbHOTO MHUpAa U €r0 U3YUYEHHE CIIELUAIbHBIMU
pazznenamu (GU3HKH.

DOpMBI IBUKECHUS MATEPUH.

EcrecTBO3HAaHMEe M HCKYCCTBO. 30JI0TO€ CEUEHHE M €r0 HUCIOJIb30BAHUE B IPOU3BEICHHIX
apXHUTEKTYphl, JKUBOMUCH, CKyIbnTYypbl. [locmemoBatenbHOocTh PuOOHAUYUYM, €€ NPUMEHEHHE B
UCKyccTBE. PacnipocTpaHeHHOCTh IpaBHiIa 30JI0TOTO CEYCHMS M mociieoBaTenbHoCcTH Prubonauyn B
JKUBOU IIpupoje.bruonnka u apxurekTypa. B3auMOIpOHUKHOBEHUE €CTECTBO3HAHNUS U UCKYCCTBA.

Hemonctpanuuu. Tabnuiel, BuneopparmMeHTs! 1 poTorpaduu mo Teme.

IToprpersr: [Ix. UYensuka, II. Xwurrca, JILLM. Jlenepmana, M. ®apagei,

A.A bekkepens, M. Cknanosckas-Kropu, JI. Meiithep, O. 'ann

JlaGopaTOpHBIE OTIBITHI:

1.3mepenune napaMeTpoB KUCTH PYKH

[TpakTuyeckas padota Ne 9. Mzyuenue sBIeHHs IEKTPOMArHUTHON HHIYKIIUH.

[Ipaktuyeckass padora Ne 10.  M3yueHuwe 30510TOTO CEUYECHHUs Ha pa3IM4HBIX
00BbeKTax.

Briaa coBpemeHHbIX ydeHbIX B ¢opmupoBanne EHKM (4 uaca) M3yuenue Ouorpaduu
COBPEMEHHBIX POCCUICKUX y4eHbIX. OLleHKa BKJIaJaCOBPEMEHHBIX  POCCUHCKUX Y4YEHBIX B
¢dopmupoBanre EHKM. TTocne THUEOTKPHITHS B 00JIACTH €CTECTBEHHBIX HAYK.
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TemaTtuueckoe IJIAHUPOBAHUEC C YKa3aHUCM KOJIMUCCTBA 4aCOB,

10 xmacc

OTBOJUMBIX HA OCBOCHHUC Ka)I(ZLOfI TCMHI.

Ne i/

Haumenosanue
pasnena

KonuuectBo
JacoB

Tema ypoxka

Konuuectso
JacoB

1. Beengenue

4

BBCI[GHI/IC B €CTCCTBO3HAHHEC

1

EcrecTBO3Hanue — CANHCTBO HAYKO IpHUPOAC

1

Kondepenuus o TeMe:
«EcTtecTBO3HaHME —  €OMHCTBOHAYK O
11107101 (O

10

11

12

13

14

II. EctecTBO3HAaHUE
U METOAbI O3HAHU
Mupa

16

UcTopus usyuenus npuponsl. [Iporpecc B
€CTECTBCHHBIX HayKax M  €ro BKJIald B
pa3BUTHE LMBUIN3ALMH.

BMHHpI/I‘lCCKI/Iﬁ YPOBCHb HAYYHOTO IMO3HAHUA

[Ipaktuueckass  pabota Nel
«OMOUpUYECKOEe  TIO3HAaHWE B U3YUYEHHH
€CTECTBO3HAHU»

Ilpaxmuueckas paboma No2.
[Toctpoenne MPOCTPaHCTBEHHBIX
MoJenei HEOPTaHUYECKUX U
OpPTaHMYECKUX COCTMHCHUN B
COITOCTABIICHUH C UX CBOWCTBaMHU.

TCOpeTI/I‘-IeCKI/Iﬁ YPOBCHb HAYYHOT'O MO3HAHUA

Cemunap o TeMe
"TeopeTHYECKUT  ypOBEHb HAy4YHOT'O
no3HaHus"

SI3pIK ecTecTBO3HAHUA. buoiorus

SI3pIK ecTecTBO3HAHUS. XUMUS.

SI3pIk ecTecTBO3HAaHMA. Dusnka.

ECTCCTBCHHO-Hay‘IHHe TIOHATHA,
3aKOHBI 1 TCOPUH.

— | | | —t

15

16

17

18

19

EcrecTBeHHO-Hay4Hasi KapTHHA
MUpa.

MI/IpI:I, B KOTOPBIX MBI )KUBEM

[Ipaktuueckass  pabota Ne3
«HaOmromenue 3a ropsuieit
cBeuei»

[Ipaktuueckass  pabota Ne4
«Habmonenue 3a  M3MEHEHHEM
COCTOSIHUSI JIbJIa»
O0o0uieHne 3HaHUH 1O TeMe
«EcTtecTBO3HaHME W METOJBI
TIO3HAHUS MUPaY
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20

Konrtponbnas pabora Nel 1o
TeMe: «EcTecTBO3HaHHE U METOIBI
MTO3HAHUS MUPa»

21 IIT Meramup. 9 OcBoeHHME KOCMOCa M €ro poib B 1
OcBoeHne KocMoca JKU3HH 4eJIOBEUYECTBA
22 U €T0 pOJIb B XKU3HU Bxman oTeuecTBEHHON Hayku B 1
YeJI0BEeYeCTBa pa3BUTHE KOCMOJIOTUU
23 AcTpoHOMHSA  Kak Hay4YHBIN 1
¢dbyHaaMeHT OCBOCHUS
KOCMHUYECKOTO MPOCTPAHCTBA.
24 Bcenennas: TEOpUs 2
BO3HUKHOBCHHS, CTPYKTYpa,
COCTaB, YBOJIOLHS.
25- PakeToHOCHTENH, HCKYCCTBEHHBIC 1
26 CIIyTHHKH, OpOUTaIbHBIC CTAHIINY,
TUIaHETOXOIBL.
27 Hcnonp3oBaHne  CIIyTHUKOBBIX 1
CUCTEM B chepe
WH(POPMAITMOHHBIX TEXHOJIOTHH.
28 CoBpeMeHHBIE Hay4HO- 2
UCCIIEIOBATENbCKUE MPOrPaMMBI
o U3yYEHHI0 KOCMOca
ux
3HAYCHHE.
29 [Ipobnemsl,  cBsI3aHHBIC c 1
OCBOCHHEM KOCMOCa, W TYTH HX
peLeHHS. MexayHapogHoe
COTPYAHUYECTBO
30 - Iv. Ob6onoukn 12 Crpoenne 3emmn. JIutocdepa. 2
31 3emum: nuTocdepa,
32 ruzpocepa, IMpakTuueckast pabora No5 1
aTMocepa «/3ydeHne  KOJUIGKUIUM  TOPHBIX
IOPOI»

33 I'mapocdepa. OkeaHsl 1 MOPSL. 1

34 Bogp! okeanoB 1 Mopeii. 1

35 Bogs! cymm. 1

36 ATtmocoepa. [Toroaa. 1

37 ATtmocdepHoe naBneHue. Berep. 1

38 BnaxHocTh Bo3ayXa. 1

39 [Ipaktuueckass  pabota Ne 6 1

«3yuenue apamMeTpOBCOCTOSHHUS
BO3/1yXa B KAOMHETE»

40 0O06006menne marepuana «Meramup. 1
O06on0uku 3emam»

41 KonTponenas pabora Ne2 «Meramup. 1
Ob6onoukn  3emum: Jutocdepa, rugpocdepa,
aTMocdepa»

42 V. Maxkpomup. 23 ’Kv3Hb, CBOMCTBA >KMBOTO U HX 1

Hayka 06 OTHOCUTEIBHOCTb.
43 OKPY>KaloIleH cpefie. [Ipoucxoxnenue KU3HU Ha 3emie. 1
44 buocpepa. XHUMHUYECKHI COCTaB KIETKH. 1
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45 [Ipaktuueckass ~ pabota Ne7
«Pacno3naBanue OpTraHUYECKUX
COCTMHEHUI»
46 VYpOoBHU OpraHu3anuy XU3HU.
47 [TpoxapuoThl U 3YKapUOTHI
48 [Ipaktnueckass pabora Ne 8
«3yuenue CTpOEHUS
PacTUTEIbHOMN U )KUBOTHOM KIIETKI
49 [Ipaktuueckass  pabota Ne 9
50 «3y4uenne MUKpOCKOITNYECKOTOCTPOCHHS
JKUBOTHBIX TKaHel» Knerounas Teopus.
[Ipocreiimue. Bupyceol.
51 [Ipaktuueckass pabdora Ne 10. Hzyuenue
MOBEACHUS] TMPOCTEUIINX MNPOCTEHIINX TOX
MHUKPOCKOIIOM B 3aBUCUMOCTH oT
XMMHYECKOTO COCTaBa BOAHOW Cpeabl.
52 IToHsiTre OMOJIOrMUECKOI IBOIIOLHM.
53-54 OBONIONIMOHHAS TEOPHSL.
55 CoBpeMeHHEBIE METO/IBI
NoJ/IepKaHNusl yCTOWYMBOCTH OMOTEOIIEHO30B U
MCKYCCTBEHHBIX DKOCHUCTEM
56 IInmeBele  memnm. OKkonorus.
Okonoruueckue HaKTopsl.
57 [Ipaktuueckass pabora Ne 11.
«3yueHne B3auMOCBSI3€Hl B MCKYCCTBEHHOU
HKOCUCTEME — aKBAPHUyME U COCTaBJICHHUE LieTen
TUTaHUS.
58 Buocdepa. Hoocdepa. Texnochepa.
59 CemuHap Ha TeMy: «DKOJIOTHUYECKUE
npoOIeMBbl COBPEMEHHOCTH
60 [Tpobaemsr OTXOJI0B u
3arpsi3HEHUS OKPYKAIOIIEeH CpeIbl
61 [Ipaktuueckass pabdora Ne 12. Uzyuenue
OBITOBBIX ~ OTXOHIOB. PaszpaboTka  mpoekTta
paszaenbpHOro cbopa Mycopa.
62 B3aunmocBss3b COCTOSIHUS
OKpY>Kalolei cpeasl 1 310pOBbs YeJIOBEKa
63 O0o00uieHne Matepruana Mo Teme
«Maxkpomup»
64 KonTponbsnas pabora Ne3
«IIpoucxoxaeHue >kH3HM Ha 3emiie. Y pOBHHU
opraHuzanMu  ku3HU. OCHOBBI  JKOJIOTHH.
OBOJIIOLIMOHHAS TEOPHUSD)
65- VI. Abuotnyeckue 28 Ocob6ennoctu kiuMaTa Poccun.3ona
66 (akTopsI ApPKTUYECKUX  IYCTBIHb, TYHIP U JECOTYHIP.
67 [Ipaktuueckass pabota Nel3
U IIPUCTIOCOONEHHOCTh «/3yueHre  TPHUCTIOCOOIEHHOCTHOPIaHU3MOB
K HIM KUBBIX K Cpejie OOUTaHus
OpTaHH3MOB.
68 OneKkTpoMarHuTHas npupoja CBeTa
69 OnTHyeckne CBOKWCTBA CBETa
70 [IpakTuueckas pabota Nel4

«HSy‘lGHI/Ie BOJIHOBBIX CBOICTB CBETa»
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71

CBeT U MpUCTIOCOOJICHHOCTh K HEMY KHBBIX
OpPTaHU3MOB.,

72 [pakTHueckas pabota NelS «Mzyuenune
n300pakeHus, JaBaeMOr0 JINH30M
73 BHyTpeHHSIs1 SHEPTHSA MaKpPOCKOITHYECKON
CHCTEMBI.
74 TemoBoe paBHOBecHe. TemnepaTypa.
75-76 Temmnepatypa U MPHUCIOCOOIEHHOCTD K
HEH KHUBBIX OPraHU3MOB
77 Crpoenue MOJIEKYJIBI u
¢u3nuecKkue CcBOICTBA BOABI
78 [pakTHueckas pabora Ne 16
«3mepenue yIeIbHON TEIIOEMKOCTH
BOJBI»
79- DNEKTPOTUTHUUECKASIUCCOUAIUS
80
81 PactBopuMocTh. pH kak mokazaTens cpessl
[pacTBOpa
82 XHUMHYECKHE CBOMCTBA BOJBI
83 [Ipaktuueckass ~ pabota Nel 7«3yuenue
JKECTKOM BOJBI U YCTPAaHEHHUE €€ KECTKOCTI
84 [Ipaktuueckass pabota Nel8
«HccnenoBanue cpelpl pacTBOpa COJEH U COKa
pacTeHui»
85 Bopa — aOuornueckuii ¢akTop B IKU3HU
[pacTeHui
86 Kondepenuus no teme «Boga —
abnoTnieckuil (akTop B KU3HUIKHUBBIX
OpPTraHU3MOB)
87 Comnu kak abuotndeckuit pakrop
88 [TouBa kak abuotnueckuii pakrop
89 [MpakTuueckas pabora Nel9 «zyuenue
COCTaBa MOYBEI»
90 Buotnueckue dakropst
91 O0o06meHue o TeMe
«AbunoTnyeckne (HakTOpsl U MPUCIIOCOOTEHHOCTD
K HHUM XHBBIX OPTaHU3MOBY
92 KonTponsnas pabora Ne4
«AbunoTnyeckue (HakTOpsl U MPUCIIOCOOTEHHOCTD
K HHUM XHBBIX OPTaHU3MOBY
93 VII. IIpocTpancTBO [lonsaTna mpocTpaHcTBa u
U BpeMs BpEMEHH
94- Buoputmel
95
96 CniocoObl mepenaun uHGOpMaLUU
B KUBOU IIPUPOJIE
97- Wudopmarus 1 yenoBexk.
98
99- VIII. ITogroroBka BrinonHenue skcnepuMeHTaIbHOM yacTu
103 | m3ammra HCCIEN0BATEIbCKOIO IIPOEKTA
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104-
105

HCCICIOBATCIBbCKUX
IIPOCKTOB

3ammra HCCIIEI0BATENbCKUX
MPOEKTOB (JUCTAaHIMOHHBIA YPOK — 3aIlInTa
MIPOCKTOB)
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11 xmacc

Ne HaumenoBanue KonuuectBo Tema KonuuectBo
/o pazzaena 4acoB 4acoB
1 [.  TloBTopeHue 7 MHuoroobpasue  ecTeCTBEHHOIO 1
Kypca 10 xacca MUpa: Meramup, MaKpOMHD,
MHUKPOMHUP
2-3 Buocdepa. YpoBHu opranuzanuu 2
JKU3HU Ha 3emiie
4 OcHOBHbIE MIOJIOKECHUS 1
CUHTETUYECKON TEOPUH 3BOIOINH
5-6 OneMeHThl TepMOJIUHAMUKI u 2
TEOpPUHN OTHOCUTEIBHOCTH
7 Konrtponbnass  pabora Nel 1
«IIoBTOpEHNE OCHOBHBIX 3aKOHOB,
moHATUM U Teopuir Kypca 10
KJacca
8-10 II. Mukpomup. 3 OCHOBHBIC CBEJICHUA O CTPOCHHUH aToMa 3
ATtom. BemrectBa
11 [IpakTuueckas  pabota Nel 1
«M3yuenne ¢ororpaduii TpekoB
3apsKEHHBIX YACTHID)
12- OtkpeiTie  JI.JM1.MenneneeBsiM 2
13 [lepuoanueckoro 3akoHa
14- 3HaueHue [Tepuonnueckoro 3
16 3aKOHa u [lepuoanueckoit
CHUCTEMBI XMUMHMUYECKUX 3JIEMEHTOB
J.N.Menneneera IS
¢dopmuposanust EHKM
17 bnaropozansie rassl 1
18 WNonnas xumMuueckas cBs3b 1
19- KoBanentnas xumudeckas cBs3b 2
20
21- Mertannst u CILJIaBBI. 2
22 Merannnueckas XUMUYECKas
CBS3b
23 MonekynapHO — KHHETHYECKas 1
TEOpHs
24 ArperaTHble COCTOSIHHS BEIIECTBA 1
25- [IpuponHsrii ra3 2
26
27 [Ipaktnueckas  pabota Ne2 1
«[lomyuyenue, cobupanue u
pacro3HaBaHUE ra30B»
28 XKunkue semecrsa. Hedto 1
29- TBepaoe coCTOSTHUE ~ BEILECTBA. 2
30 Kunxue kpucrtanist
31 Knaccugukanms HeopraHn4ecKux 1

BCIICCTB U €€ OTHOCHUTCIIbHOCTD
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32-
33

34-
35

36-
37

38-
39

40

41

Knaccudpukanms opraHndeckux
COEAMHEHUH

[Tonmumepst

CMecH, UX COCTaB M CIIOCOOBI
pasaencHus

I[I/ICHCpCHLIC CHCTEMBI

[loBTopennen o00600mEHHE  TIO
teme «CTpoeHne aTomMa  ®
BCILECTBA»

Konrponbnass  pabora Ne2
«CTpoeHne aToMa 1 BEIIECTBA»

42-
43

45

46

47

48

49

50

51

52

III. Xumuueckue
peakiuu

13

XUMHYECKHE peakuud M HX
KJaccuuKayuu

CKOpOCTL XUMUYECKON pCaknuun

O0paTuMocTh XUMUYECKUX
peakmuit

[IpakTuueckas  pabota Ne3
«M3yuenue XUMUYECKUX
peakuii»

OKHUCIATEIBHO —
BOCCTAaHOBUTEILHEIC peakiuu
(OBP). DnexTtponu3

XUMHYCCKHE HCTOYHHKH TOKa

[IpakTnueckas  pabota Ne4
«Cobopxka raJlbBaHU4eCKOIr0
JJIEMEHTa U UCHBITAaHHE  €ro
JIEACTBUS

[loBTopennen o00600mEHHE  TIO
TeMe « XUMHYECKUE PEaKIHN»

Konrtponbnass  pabora Ne3
«XUMHUYECKUE PEAKITUI

53-
54

55

59

IV. 3nopoBbe

22

CucremMaTn4eckoe ITIOJIOKCHUEC
YCJIOBCKA B MUPC KMBOTHBIX

Tenemuxa uenosexa u memoowl ee
U3y4erus

dusrka yenoBeka

Anamomo — usuonocuyeckue u
6o3pacmHule ocobenHocmu
cucmem opeanog y oOemetl, Ux
eucuena. Anamomo — ghuzuonozuveckue
U BO3pacmHble 0COOEHHOCMU ONOPHO-
OgueamenvHozo y Oemeli u
noOpocmKos8, NpoPUIAKMUKA
Hapywenu ONOPHO-08USAMENLHO20
annapama

60

61

XUMHUs yeaoBeKa

Anamomo — usuonocuuecxkue u

803pacmuvie ocobennocmu
0p2anos uyecmes y demeti u

nOdeCanOG, Uux cucuera.
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62 Buramunsl 1

63 I'opmoHns! 1

64 JlexapcTBa 1

65 310poBEIii 00pa3 JKU3HU 2

- T'ueuenuueckue mpebosanus K

66 0bpazosamenvHOMy — NpPoyeccy,
pedxcumy OHs,  O8USANENbHOLU
Hazpy3Ku, eucueHuecKue
mpebogarus k ooedicoe u 00ysu

67 OuszukaHa Ciyx0e  310pOBbs 1
YeJloBeKa

68 CoBpeMeHHbIE MEANIUHCKHE 1
TEXHOJIOTHU

69 Undexuunonnsie 3a0oneBanust 1 1
uX NpoUIaKTHKa

70 Hayxa o npaBusibHOM NUTaHUM 1

71 [Ipaktnueckas pabora Ne 5 1
«HccnenoBanue
MPOTNIOPLUOHAIEHOCTH
COOCTBEHHOT'O pallMOHA MUTAHUS,
MIPOBEPKA COOTBETCTBUSI  MAacChl
TeJla BO3pacTHON HOpME».

72 [Ipaktnueckass pabota Ne 6 1
«HTepnperauuss  pe3yibTAaTOB
00I1Iero aHaJn3a KpOBH U MOUY.

73 [Ipaktnueckass padora Ne 7 1
«Ouenka WHAWBUAYAIEHOTO
YPOBHS 37I0POBBSI»

74 [Ipaktnueckas pabora  Ne 8§ 1
«Ouenka OMOIOTHUECKOTO
BO3pacTa»

75 [loBTopennen o00600mEHHE  TIO 1
Teme «YeI0BeK U ero 310pOBbE»

76 Kontponbnass  pabora Ne4 1
«YeJoBeK U ero 310pOBbEY

77- V. CoBpemeHHOE 22 OneMeHTapHbI I 3JIEMEHTapHbIE 2

78 €CTEeCTBO3HAHHE Ha YACTHIIEI

79 ciry>k0e JenoBeka Bonboit anpoHHBIN Konnainep 1

80- DHepreTuka v 3HeprocoepeKeHne 2
81
82 [IpakTuueckas  pabota Ne9 1
«W3yuenne sBiIeHUS
3IIEKTPOMArHUTHON WHIYKIIHI
83- [IponoBonbcTBEeHHAs TpodIeMa | 2
84 MyTH €T0 PeIICHUs
85- OcHOBBI OMOTEXHOJIOTHU 2
86
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87- Hanorexnonorun u ux
88 MIpUMEHEHUE
89- Yyennueckas KOH(epeHLus:
90 «I"opu30HTHI MIPUMEHEHUS
HAHOTEXHOJIOTUN»
91- Dusnka u ObIT
92
93- Xumust ¥ ObIT
94
05 CunepreTuka
96- EcTecTBO3HaHUE 1 NCKYCCTBO
97
98 [IpakTtnueckass pabora NelO
«M3ydeHne 30J0TOrO cedeHHs Ha
Pa3IUYHBIX OOBEKTAX)
99- VI. Bxnan Bxmang ~ poccHHCKHX — YYEHBIX B
100 | coBpeMEHHBIX YUEHBIX ¢dopmupoanne EHKM
101- B hopmupoBaHme CoBpeMeHHBIE OTKPBITHS
103 EHKM POCCHUICKHX YyYEHBIX
104- [ToBTOpEHuUE
105
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