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IlosicHUTeNbLHAA 3aNIUCKA.

PaGouas mporpamma mpenmera «EcrectBo3nanme» mius 10-11-ro kimacca pazpaboraHa
HA OCHOBaHUHM HOPMATHUBHBIX JOKYMEHTOB:

v OcHoBHOM 00pa30BaTEIbHON TPOTpaMMBI CpeIHEro 00mero o0pa3oBaHUS
MBOY «COI Neo5y, yrB.mpukazom Ne 24 ot 31.08.2020r.;

v denepanbHOTO roCcy1apCTBEHHOTO CTaHIapTa CPEIHETO 0OIIEro 0Opa3oBaHuUs;

v ABropckoii mporpammbel s 10 — 11 xmaccoB  O.C. TabpuensHa
«EctectBo3nanue» (I'abpuensu O.C. Padoune nporpammel. EcrectBo3Hanue. 10-11 kmaccer:

yueOHo-MeTonndeckoe nmocodue / O.C.I'abpuensn, C.A.Cnaakos. — 2-e u3f., crepeotuil. — M.:

Hpoda, 2014.)

B pamkax kypca «EctecTBo3HaHHe» nporpamma paspadoTraHa s IpeIMETHON JIUHUN

yuebHukoB noj peaakuueit O.C.I'abpuensna
VYueOnuk. ba3ossiii ypoBenb «EctectBo3nanue. 10 knacey», aBropsl O. C. ['abpuenss,
N.I".Octpoymos, H.C.IlypermeBa, C.A.Cnankos, B.1.CuBormnazos — M.: [Ipoda, 2020.

VYuebnuk. ba3osslif yposens EcrectBo3nanue. 11 kiace, aBropsl O. C. 'abpuernss,

N.I".Octpoymos, H.C.Ilypsimesa, C.A.Cnaakos, B.1M.Cusornazos — M.: [lpoda, 2020.

ITNIAHMPYEMBIE PE3VIJIBTATDBI
OCBOEHUMA YYEBHOI'O ITPEJMETA «ECTECTBO3HAHUE»

IIpexmeTHbIE pe3ybTaThI

BreinyckHHMK Ha 0a30BOM YPOBHC HAYUHTCA:

- JIGMOHCTPUPOBAaTh Ha TPHUMEpPAaX pPOJb E€CTECTBO3HAHUS B Pa3BUTHH YEJIOBEUECKOMN
LVBWIN3AIUH;

- BBIIEJATH MEPCOHATIBHBIN BKJIAJ BEJIMKUX YUEHBIX B COBPEMEHHOE COCTOSIHUE €CTECTBEHHBIX
HayK;

- TPaMOTHO IPUMEHSATh €CTECTBEHHO-HAYYHYI0 TEPMHUHOJIOTHIO I[P OMNMUCAHUU SIBIICHUU

OKPY’KaIoIIero MUpa;



- 000CHOBaHHO MPUMEHATH MPUOOPHI ISl U3MEPEHUS U HAONIOCHHUS, UCIOJB3YSl OMHMCAaHUE
WIA TPEUIOKEHHBIA alNrOpUTM S3KCIIEPUMEHTa C IeNIbI0 MOJY4YeHHs 3HaHUM 00 oO0BbeKTe
U3y4YCHHUS,

- BBIBJIATH XapakTep SBJICHUN B OKpY)KaWOIEH cpele, MOHUMAaTh CMBICH HaOII01aeMbIX
IIPOLIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAY4YHOM 3HAHUM;

- UCIIOJIb30BaTh JIsi OMHMCAHUS XapakTepa MPOTEKaHUS MPOLECCOB (PU3MUECKUE BEIUYHHBI U
JEMOHCTPUPOBATh B3aUMOCBS3b MEXKAY HUMU;

- OCYIIECTBIISAITh MOJICIMPOBAHHE MPOTEKaHUS HAOII0JAaeMbIX IPOLIECCOB C YyYETOM TIpaHUIL
MPUMEHUMOCTH HUCII0JIb3YEMbIX MO/JIENIEH;

- KPUTHYECKU OLEHUBAaTh, MHTEPIPETUPOBATh U OOCYKIaThb MHPOPMALUIO, COJEPKALIYIOCS B
coobmenusix CMMU, pecypcax MHTepHeTa, HayyHO-NOMYJSPHBIX CTaThsIX C TOYKU 3PEHUS
€CTECTBEHHO-HAYYHOU KOPPEKTHOCTH; JIeaTh BHIBOJIBI HA OCHOBE JIUTEPATYPHBIX JAHHBIX;

- NPUHUMATh APTYMEHTHUPOBAHHBIC pEIICHUS B OTHOLICHUH NPUMEHEHHsS pa3HOO0Opa3HbIX
TEXHOJIOTHI B MPOPECCHOHATBHON IEATEIHHOCTH U B OBITY;

- W3BJIEKAaTh W3 ONHCAHWS MAalIMH, TPUOOPOB W TEXHUYECKUX YCTPOWCTB HEOOXOJUMBIC
XapaKTePUCTHKU JJIs1 KOPPEKTHOTO MX MUCTIOIB30BAHUS;

- OOBSICHATH MPUHIIUIIBI, TOJIOKEHHbIE B OCHOBY Pa0OThI MPUOOPOB;

- OPTaHU30BbIBATh CBOIO JIEATEIBHOCTh C YUETOM MPUHIIMIIOB YCTOWYMBOTO Pa3BUTHS CUCTEMBI
«TpUpPOJa—00IIEeCTBO—YENIOBEK» (OCHOBBIBAsICh Ha 3HAHMSAX O IIpoleccax IepeHoca u
TpaHc(hoOpMallMM BELIECTB M HHEPrUd B DSKOCHUCTEME, Pa3BUTUU U (DYHKIMOHUPOBAHUU
ouocepsl; 0 CTPyKType MOMYJSALWU U BUIA, aJaNTalUsX OPraHU3MOB K Cpele OOMTaHWS,
CBOICTBaX IKOJIOIMUECKUX (PaKTOPOB; PYKOBOJCTBYSICh NMPUHLUIAMHU PECYpcOoCOepeKeHUs U
0e30MacHOro NPUMEHEHHMs] MaTepuajgoB U  TEXHOJOTHH; coxpaHssi OHOJIOrHYECKOe
pa3HooOpasue);

- 000CHOBBIBAaTh MPAKTUUYECKOE MCIIOJIb30BAaHUE BEIIECTB M UX PEAKIMi B IPOMBIIIJICHHOCTH U
B OBITY; OOBACHATH pOJIb OIpPENEICHHBIX KJIACCOB BEIIECTB B 3arpsA3HEHHM OKpY Karollen
Cpelibl;

- IecTBOBaTh B paMKax MPaBUJ TEXHUKH OE30MAaCHOCTH M B COOTBETCTBUHU C MHCTPYKIHUSAMHU
[0 TPUMEHEHHUIO JIEKApPCTB, CPEJCTB OBITOBOM XMMHH, OBITOBBIX 3JEKTPUUYECKUX MPUOOPOB,
CJIOKHBIX MEXaHU3MOB, [IOHUMAs €CTECTBEHHO-HAYYHbIE OCHOBBI CO3JaHMsI IPEANUCAHUN;

- (hopMupoBaTh COOCTBEHHYIO CTPATETHIO 3/I0POBbecOEpEraroIiero (paBHOBECHOTO) MUTAHUS C
y4eToM OMOJIOTHYECKOH 11enecoo0pa3HOCTH, POJIM BEIIECTB B MUTAHUU M KU3HEACATEIHOCTH

JKHUBBIX OPTaHHU3MOB;



- OOBSCHATH MEXaHW3M BIHSHHS HA JKUBBIC OPraHWU3MbBl JIICKTPOMATHUTHBIX BOJH U
PaaAuOAKTUBHOI'O H3JIY4YCHUSA, a TaAKKEC HeﬁCTBHH AJIKOI'0JId, HHMKOTHHA, HAPKOTHYCCKUX,
MYTareHHbIX, TEPaTOr€HHBIX BELICCTB Ha 3JI0POBbE OPraHM3Ma M 3apO/IbILICBOC PA3BHUTHUC;

- BBIOMpATh CTPATETUIO MOBEICHUS B OBITOBBIX M UPE3BBIYAIHBIX CHTYAIIUsX, OCHOBBIBASCH Ha
NOHMMAHUH BIIMSIHUSL Ha OpPraHM3M 4YeJOoBeKa (PU3HMYECKHX, XMMHUYECKUX U OHOJIIOTMYECKHX
(baxTopoB;

- OCO3HAHHO JIEHCTBOBATh B CUTYallUU BbIOOpA MPOAYKTA UM YCIYTH, IPUMEHSS €CTECTBEHHO-

HAay4YHBIC KOMIICTCHIIUH.

BI)IHVCKHI/IK Ha 6a30BOM YPOBHC ITOJYYUT BO3MOKHOCTHh HAYUYHUTHCA:

- BBINOJHATH CAMOCTOSITENIbHbIE AKCHEPUMEHThI, PACKpBIBAIOIINE I[OHMMAHUE OCHOBHBIX
€CTECTBEHHO-HAYYHBbIX IIOHATUH M 3aKOHOB, cOOJIOJas mpaBwia Oe3omacHOW paloThl;
IPECTaBIIATh NOJYUYEHHbIE pe3yJsibTaThl B TaOJIMUYHON, rpad)uyeckoi WM TEKCTOBOW (opMme;
JIeJ1aTh BbIBOJIbI HA OCHOBE NOJyUEHHBIX U JINTEPATYPHbIX JaHHbIX;

- OCYWIECTBIISITh CAMOCTOSATENBHBIM y4eOHBIH TPOEKT WM HCCIEAOBAaHHE B OO0JIACTH
€CTECTBO3HAHMUS, BKJIFOUAIOLIUI ONPENEICHUE TEMBI, IOCTAHOBKY LIENH U 3a]1a4, BBIABM)KEHUE
TUIIOTE3bl U MMYTEH €€ SKCIIEPUMEHTAIBHON IPOBEPKH, TPOBEIEHUE IKCIIEPUMEHTA, aHAIU3 €r0
pe3yNbTaToB C YYETOM HOTPEIIHOCTH H3MEpeHus, (OpMYyJUPOBAHHWE BBIBOJIOB U
IpeJICTaBIEHUE TOTOBOTr0 MH(POPMAIIMIOHHOTO MPOIYKTa;

- 00CyX/aTh CYyIIECTBYIOIIUE JIOKAJbHBIE W pPErHOHaIbHBIE NPOOIEMbl (IKOJIOTMUYECKHE,
HHEPreTUYEcKue, ChIpheBbIC U T.1.);

- 000CHOBBIBATH B JIUCKYCCHHM BO3MOYKHBIE ITyTH MX PELLIEHUS, OCHOBBIBASICH HA €CTECTBEHHO-
HAyYHBIX 3HAHUSX;

- HAXOJUTh B3aUMOCBS3H MEXAY CTPYKTYPOH U (pyHKIMEH, MPUUUHON U CIEICTBHEM, TEOPHEH
U (pakTaMu Mpu aHanu3e NPoOJIEMHBIX CUTYallui U 0OOCHOBAHUHU NMPUHUMAEMbIX PELICHUN Ha
OCHOBE €CTECTBEHHO-HAY4YHBIX 3HAHMI; TIOKa3blBaTh B3aUMOCBS3b MEXAY OOJacTIMH

C€CTCCTBCHHEBIX HAYK.

JInyHOCTHBIE Pe3yJIbTAThI
1. 6 yennocmuo-opuenmayuonuol cgepe — BOCIUTAHWE YYyBCTBAa TOPIOCTH 3a
POCCHIICKHE €CTECTBEHHBIE HAYKH;
2. 6 mpyooeou cgepe — TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY JaNbHEHIIEH
00pa3oBaTenbHON U MPO(eCCHOHAIBHOM TPAEKTOPHUH;
3. B nozuasamenvHou (KOZHUMUBHOU, UHMENLIEKMYAIbHOU) chepe — YMEHHE YTPABIATH

CBOEH MMO3HABATEIbHON NEITEIHLHOCTDIO.
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MertanpeameTHble pe3yJibTaThl

1. oBnaneHue yMEHUSIMHU M HaBbIKAMH Pa3jIMYHbIX BUIOB IIO3HABATEJILHOMN JESATEIBHOCTH,
MPUMEHEHHUS OCHOBHBIX METOJOB MO3HAHUS (CHUCTEeMHO-MHGOPMAIMOHHBIN aHAIN3,
MOJICJIMPOBAHUE) U W3YYEHUS PA3IMYHBIX CTOPOH OKPY’KAIOIIEro €CTECTBEHHOTO
MUDA;

2. OBJIQJICHWE OCHOBHBIMHU MHTEIICKTYaJIbHBIMH ONEPAUSAME: (POPMYITHUPOBAHUE TUIIOTES,
aHAJIU3 U CUHTE3, CpaBHEHHE, 00O0OIIeHHEe, cUCTeMaTH3allus, BBISBICHHE MPUYUHHO-
CJIE/ICTBEHHBIX CBA3€H, IOUCK aHAJIOIOB;

3. (dopMupoBaHue yMEHHII T€HEPHPOBATH WICH W OINPENENATh CPEICTBA, HEOOXOAUMBIC
JUIS MX pean3aliy;

4. ¢opMupoBaHHE YMEHUHN OMpPENesITh LEIH U 3aJa4u JIeATeIbHOCTH, a TaKKe BbIOUPATh
CPEICTBA peanu3aliy dTUX IeJield U MPUMEHSTh Ha MpakTuke; GOpMUPOBaHUE YMEHUN
UCIOJIb30BaTh  Pa3/IMYHbIE MCTOYHMKHM JUIsl IOJIyYEHUS E€CTECTBEHHO-HAyYHOU
UHPOPMALIMK U TTOHUMaHHS 3aBUCHMOCTH OT COAEp)KaHUsA U (POPMBI MpeIcTaBICHHON

uHpOpMaLIKK U LieNel afpecarta.

Coaep:xanue yueOHoro npeamera «EcrectBo3Hanmne».
10 knacc.
l. Beenenue (1 4)

BBenenue B ecrtectBo3Hanue. IIpuponma-cpena oOuTaHMsI M HMCTOYHUK KU3HU YEJIOBEKa.
B3aumooTHOIIEHNS YeoBeKa U IPUPObL, UX AUaleKTHKa. [Ipupoaa — MCTOUHUK TBOPUYECKOTO
BJIOXHOBEHMS JI€ATEIEH NCKYCCTBA.

EcrtecTBO3HaHMe — eIMHCTBO HayK O mpupoae. Matepus u (opmbl ee CyLIeCTBOBAHMS.
Junanexktuka ecrectBo3HaHusl. OCHOBHbIE 3Tambl ero pa3BuTHs. [loHsATHE O ecTecTBO3HAHUW,
KaK CUCTEME HAyYHbIX 3HAHUU O MPUPOJE.

Hemoncmpayuu. BuneopparMeHTsl (HOJS CETbCKOXO3SIMCTBEHHBIX YTOAMM, Kapbepbl Uis
JTOOBIYM YTJISl U PYyJAbl, METAUTypTHUECKHe KOMOWHATHI, Ta30- U HEPTENpOBObI, (IOTHIINH,
I'DC, TOI u ADC, nocneACTBUS 3eMIIETPACEHUN U IIyHAMH, UCYE3HYBIIME BUJIbI PACTEHUN U
YKUBOTHBIX ); PEIPOAYKIIMH KAPTHUH BEIUKUX XyJI0KHUKOB C MeH3aKaMU U JPYTUMH 00bEKTaMH
npupoas! (Iumkuna, JleButana, AiiBazoBckoro, FOoHa u ap.); My3bIKaJbHBIE (pparMeHTsl,

MOCBSIIEHHBIE sIBJICHUSAM npupo bl (YaiikoBckuii, Cen-Canc, betxoBen u ap.).



[TopTpeTsl yueHbIX-€CTECTBOMUCIIBITATENEH, BUICO(YPArMEHTHI 10 UCTOPUU BO3HUKHOBEHUS U
pa3BUTHs (PU3UKH, XUMUHU U OHOJIOTUU

. EcrecTBO3HAHME ¥ MeTOAbI MO3HAHUA Mupa ( 64)
B3aumoceazv merncoy HaAYKou u mexnonocuamu
Hcmopus usyyenus npupoovl. Ilpozpecc 6 ecmecmeennbix HAyKax u e2o 6K1a0 8 passumue
yusunusayuu. Memoobvl HayuHo20 NO3HAHUA U UX COCMABNAIowWUe. HabIl00eHue, usMepeHue,
9IKCHEepUMEHM, MOOeIUposanue, 2unomesd, 8bl600, nocmpoerue meopuu. PoOpMbl TO3HAHUS:
Hay4YHOE U HeHay4Hoe. /[Ba ypOBHS HAyYHOI'O MO3HAHUS: SMIUPUUYECKUN (UyBCTBEHHBIH,
OMBITHBIN) M TEOpEeTUUYEeCKUi (paloHaIbHBIN). MoaenupoBaHie Ha TEOPETUUECKOM YPOBHE
MIO3HAHUS U TUIIBI MOJieNiel (MaeallbHasl, aHAJIOT UL, MaTeMaThueckas). Poib MbICIEHHOTO
HKCIEPUMEHTA U MAaTEMAaTUYECKOT0 MOJIEJIMPOBAHMSI B CTAHOBJIEHUU U PAa3BUTHH €CTECTBEHHBIX
HayK. @yHOameHmanvbHvle NOHAMUs eCmeCmeo3HaANUA.
A3vik ecmecmeoznanusn. buonocus. buonorundeckas CUCTEMaTHUKA U €€ BaKHEHIINE TaAKCOHBI.
bunomunanbHas HomeHknarypa. Ilonstue Buna. Cuctemaruka >kuBOTHBIX. [IoHATHE TTOPOABI.
Cucrematuka pacreHuid. Ilonsarue copra. buonornyeckas HOMEHKJIaTypa — OCHOBa
npodecCUOHATBHON  JEeSATeIbHOCTH. Xumusa. TpuBHaibHble Ha3BaHMWsA. ParoHanbHas
HOMEHKJIaTypa. MexxayHaponHas HoMeHkiatypa UIOITAK.
XVMHYECKUE AJIEMEHThl U MPOUCXOXKIeHHE X Ha3BaHUM . Kiaccudukanus HeopraHudeckux
BEIIECTB (OKCH[bI, KHCIIOTBI, OCHOBAHUS, COJM) M NIPUHLHUIILI OOpa30oBaHMUS HMX Ha3BaHWM.
Qusuxa. EguHunel u3MepeHus Qusnueckux BennyuH Ha Pycu.  EnuHuMnbl n3MepeHus
(¢u3nUecKuX BEIMYMH B HEKOTOPBIX JPYIHX CTpaHax. MexayHapoJgHas CHUCTeMa eIUHMHIL
u3MepeHus ¢usznueckux BeqnuuH — CH. OCHOBHbBIE M TPOU3BOAHBIE €AMHUIIBI U3MEPEHUS
¢uznueckux BenuuuH CU.
Ecmecmeéennonayunvie nouamus, 3aKOHbl u meopuu. ECTECTBEHHOHAayYHBIE IOHSTHSL.
KonkperHsle M abCTpaKTHblE €CTECTBEHHOHAYYHbIE MOHATHS.  3aKOHBl €CTECTBO3HAHUS.
EctectBeHHOHayuHble Teopuu. OmnucareiabHble TEOPUHM U OOBSICHUTEIbHBIE TEOPHH.
[Tporuo3upytomiasi pojib €CTECTBEHHOHAYYHBIX TEOPUH.
Ecmecmeennonayuynana Kapmuna mupa. Kaptunbl Mupa: penurunosHas, ObITOBas,
XyJo)KecTBeHHas. Ecmemcgeennonayunas kapmuna mupa (EHKM). DBontorus EHKM u ee
JTanbl: APUCTOTENIEBCKAM, HBIOTOHOBCKMM, SWHINTEHHOBCKas peBoyronus. IIpuHIMIe!
MIO3HAHUS B €CTECTBO3HAHUU: COOTBETCTBUS, JONIOJHUTEIBHOCTH, IPUYNHHOCTH, CHMMETPHH.
Mupul, 6 Komopuvix mut ycugem. Ilpumepel cucmemamusayuu u Ha2IA0HO20 NPeOCmasiIeHUs
HAYYHO20 3HAHUA: NPOCMPAHCMEEHHO-6PEMEHHbIE XAPAKMEPUCTUKYU (HAHOMUD U MUKPOMUD,
Makpomup, mezamup). I'paHULIBI MUPOB U YCIIOBHOCTb 3TUX I'paHULl. Poab HayuHbix

00CMUMNCEHUL 8 CO30AHUU HOBBIX MeXHO02Ull. Deonoyus mexnonocuil. ITpudopsr 1
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W3Y4YEHUsI MUPOB, UX 3BOJIIOLUS OT CBETOBOro Mukpockona P.I'yka 1o ckaHupyroniero
TyHHEIbHOTO Mukpockona (CTM) u atroMHo-cunoBoro mukpockona (ACM). MonekymsipHoe
pacrio3HaBaHME U €T0 POJIb B IPUPOC U JKU3HU YesoBeka. KoMnbioTepsl Oyayiero.
Jemoncmpayuu. TlopTperbl yueHbIX- ectecTBoucnbiTareneit (I'.I'amunes, J[.Menneneena,
I''Mennens, H. bekeroa, M. ®@apazaes), pa3nuuHbIe MaTepuaibHble (QHU3NUECKUE
(anexTpodopHas MalIMHa — MOJIEh MOJHHH, KPUCTALTMYECKHE PEIICTKH Pa3IMYHbBIX THIIOB),
Oouonornyeckne (MyJsDKU IIBETOB, OPraHOB Tejla YeloBeKa), reorpaduueckue (riaodyc, kapra,
TeJUTypuil),

XUMHUYECKHE (IIIapOCTEeP>KHEBBIE 1 00BEMHBIE MOJIETTH MOJIEKYJI Pa3IMYHBIX BemecTB). Crai bl
¢ MoJeNsiMe cTpoeHust atoma Tomcona u Pesepdopna.

OTHOCUTENBHOCTh MOHATHS MyCTOTHI. Paznnunblie Ppusnyueckue, XUMHUUYECKUE U OMOJIOTHYECKUE
monenu. [loptperst Apucrorens, K.JIunnes, Y. [lapBuHa; BuaeodparMeHTsl ¢ TAKCOHAMU B
0OTaHUKE U 300JI0TUU U MPUMEPHI CUCTEMATUKHU OT/IEIbHBIX PACTCHUI M )KUBOTHBIX. Tabnuia,
cnaiin nimn Bupeopparment «Homenknarypa MKOITAKY; Tabauib! wim ciaidipl ¢ aHUMaIUsIMH
no oOmMM MpUHIMIAM 00pa30BaHUS HA3BAaHUN BAKHEHIIMX KJIACCOB HEOPTaHUYCCKUX
COETMHEHUH — OKCUIOB, KUCJIOT, OCHOBAaHMSI, COJIEH, - U UX KJIaCCU(DUKALINU.

[Toptpetst Oma, Kynona, HetoTona, DifHinTeitHa 1 Ap.; TaOIUIBI OCHOBHBIX M MPOU3BOJIHBIX
equaun, CH; nuHamuueckue BUACOPPArMEHTHI, WILTIOCTPUPYIONINE BAXKHEUININE TOHSATHS
(GU3KMKY IPUMEHUTEIBHO K TEME ypOKa; ciaiia uin BugeodparMeHT «CTapopyccKue eIuHUIIbI
U3MEpPEHUS]  HEKOTOPBIX  (U3MYECKMX  BENWYMH». 1abmuiel W BUIACO(pPArMeHTHI,
WJUTIOCTPUPYIOLIME BaXKHEHIINE MOHATHUSA, 3aKOHbI U TEOPUU €CTECTBEHHOHAYYHBIX JTUCIHUIUINH
M0 KypCy OCHOBHOM IIKOJIBI. BrieodparMeHThI U caiibl 10 BOJIOIIMH MUKPOCKOTIOB.
Jlabopamopnvie onvimul. 1. IlocTpoeHne paBHOCTOPOHHUX TPEYrOJIbHUKOB K3 CIUYEK Ha
MJIOCKOCTH U B POCTpaHCTBE. 2. MimocTpanys NpuHLKIIA COOTBETCTBUS. 3. MonenupoBaHue
NpUHIMIA PaboOThl CKAHMPYIOMIET0 MHKpockoma. 4. Jloka3aTenbCcTBO OETKOBOM MPUPOIBI
(bepMeHTOB.

Ilpakmuuecxas paboma Nel. Habnronenue 3a ropsiieii cBeuoi

Ipaxmuuyeckas paboma Ne2. HabmioneHue 3a mpopactanueM (acom.

I11.Meramup. OcBoeHHEe KOCMOCA H €r0 POJib B JKU3HM YejioBedyecTBa ( 61)
XPpOHOJIOTHS aCTPOHOMUYECKHUX MPEICTABICHUNA U OTKPBITHI: TEOLICHTPUYECKAsI CUCTEMA
MUpa; AHTPONOLIEHTPUYECKAs CUCTEMA MHUPA; T€IUOLIEHTPUYECKas CUCTEMA MUPA.
ActpoHoMmsbl 16-19 B.B. 1 UX BKJaa B pa3BUTHE NpeAcTaBiIcHU o Beenennoll. Beenennas:
meopusi 603HUKHOBEHUS, CMPYKMYPA, COCMAB, 3601I0YUs. ACMPOHOMUS KAK HAYYHbIL

@yHoamenm oceoenusi kocmudeckoz2o npocmpancmea. Kocmonorusi. Bkiaa oredecTBeHHOM
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HAyKH B MHUPOBYIO KOCMOJIOTHIO. Pakemonocumenu, UcKyccmeeHHbvle CnymHUKY, opoumanbHvle
cmanyuu, nianemoxoowvt. OpoutanpHas actpoHoMudeckas ooceparopus (OAO).
Hcnonvzoeanue cnymHukogulx cucmem 6 cgpepe ungpopmayuonuvix mexronoeuu. CogpemenHuvle
HAY4YHO-UCCIe008ameNbCKUe NPOZPaAMMbL NO U3VUEHUI0 KOCMOCa U ux 3Hadenue. 1lpodnemvl,
CBA3AHHbIE C 0OCB0EHUEM KOCMOCA, U nymu ux peuenus. Meocoynapoonoe compyoHu4ecmaeo.

Ipakxmuueckas paboma Ne3 «H3yuenue 36630H020 Heba ¢ NOMOWBIO NOOBUNCHOU KAPMbLY.

0600y 3emun: utocdepa, ruapocdepa, atmochepa ( 34)

Cmpoenue 3emau. Jlumocghepa.  BuHyTpeHHee cTpoeHre 3eMiId U €€ XUMUYECKHI COCTaB.
Crpoenne u cocras sutochepsl. MuHEpaisl U ropHbIE TOpoabl. Pynsl. JIuTocdepHbie mIUTHI.
3emunerpsicenus. [llkana Puxrtepa. UnTeHcuBHOCTD 3eMieTpsicenuil. Llynamu.

T'uopocghepa. Okeanvt u mopsa. Cocrtas runpochepsl. MupoBoit okean. Mops. Hetunuunsie
mopsi:  CapraccoBo, Kacnumiickoe u Apanbckoe. Tema MoOpsi B NMPOU3BEACHUAX MHPOBOMU
XYJ10’K€CTBEHHOU KYJIBTYPBHI.

Boowt okeanoé u mopeii. XuMU4eCKHl COCTaB MOPCKOM M OKeaHW4yeckou Boabl. IIpomuiuie.
Jlen B okeane. I'pennangus. Antapktuga. JIBukenuwe Boa MupoBoro okeana. [lpunuBsl u
OTJIMBbI. Mopckue TeueHus. Turbl Kiinmara.

Boowl cywiu. Bonwl cymm u ux knaccudukanus. Ponuuku. I'eitzepsl. MuHepanbHbie BOIBI U
UX KJIacCH(pUKaIUSL. [Ipo6nema npecHoit Boabl. O3epo baiikan. KapcroBsle siBneHUsS U
o0pa3oBaHNe CTAJAKTUTOB M CTAJarMUTOB. AHOMaJIbHbIE CBOMCTBAa BOJBI U UX 3HAUEHHUE B
pUpoJIE.

Ammocgepa. Ilozooa. Atmocdepa u ee cocraB. BeprukampbHoe CcTpoeHHE aTMOCHEpHI:
Tponocgepa, crparocdepa, Me3ochepa, Tepmocdepa, sk3ochepa. CocrtaB Bozayxa. O30HOBbIE
JObIpbl M TapHUKOBBIM 3¢dekt. [loroma u xnumar. Ammocghepnoe oOaenenue. Bemep.
AtMocdepHoe naBneHue. KeccoHHas u BbicOTHast Oosie3HHM. [IMKIOHBI W aHTUIUKIIOHBI.
AtMocdepHble ppoHTH. BeTpa u ux BUABL: IIKBaJl, CMEpY, aHTUIAccat, maccart, Opu3, ¢cH,
60pa, CHPOKKO, MYCCOHBI, Taii(pyHBI, yparanbl, CMEpUH, TOPHAIO.

[kana bodopra.

Bnaasicnocmo 6030yxa. Bnaxnocte Bo3nyxa. Ilcuxpomerp m I'mrpomerp. Touka pocel.
O6mnaka, ux Gopmsl u pazmepsl. Tyman. Ocanku u ux TUmbl. Pagyra.

Lemoncmpayuu. OOpa3ipl pyl, MUHEPAIOB W TOPHBIX MOpoA, (u3ndeckas KapTa
MOJIYLIAPHi, aTIIaChI.

Kapter: Mopckux teuenuit, puzudeckue KapTel Mupa U Poccutickont denepammm.



Buneodparments u gororpaduu 1mo remMe ypoka: CTpoCHHE 3eMIIH, 3eMJICTPSICEHUS, IIyYHAMH,
pa3MYHbIe OKEaHbI U MOpsi, aiicOepru, MOpCKHE TEUCHHS, POJHUKH, rei3epsl, o3epo baiikarn,
KapCTOBBIC SIBIICHUS (CTAJAKTUTBI M CTAJarMUTHI), aTMocdepa M €€ COCTaB, IUKIOHBI H
AQHTHUIMKIIOHBI, BUJIbI BETPOB, TYMaH, pajiyra, OCaJIKi pa3InYHbIX TUIIOB. PenpoayKiuu KapTuH
- W. AniBazoBckuii «/leBsteiii Bany», W. Jlesutran «beper Cpeauzemuoro mops», . [lumkun
«Ha 6epery mopsi», JI. Jlaropuo «Mope», A. PoutoB «Ha romxy6om mpocrope»; ¢pparMeHTsI
My3BIKaIbHBIX mpousBeneHuii - H. Pumckuii-Kopcakos «Canko», K. Jlebroccn «Mope», M.
PaBenp «Jlomka B okeaHe» u3 coopHuka «3epkamay, I1. YalikoBckuii «Jlebenunoe o3zepo», M.
Mycoprckuii  «CHerypoukay. [IpeBpalienuss HepacTBOPUMBIX KapOOHATOB KAJIbLIUA U MarHus
(cpemHHX coleil) B pacTBOPUMBIC THIPOKAPOOHATHI (KUCIIBIE CONHM) M OOpaTHO — MPUYHHA
00pa30BaHUsl CTAJAaKTUTOB W CTAJarMUTOB. MOJEIMPOBaHUE TAPHUKOBOTO d(deKTa.
[TpuGopsl: Ay U3MepeHus aTMOCPEPHOTo AaBieHus (0apoOMETphl), ISl U3MEPEHHS BIaKHOCTH
BO3/yXa (TUTPOMETPHI).

Jlabopamopuvie onvimel.  1.M3ydyenuwe cocraBa rpanurta. 2. MojenupoBaHue BBICOKOU
IUIOTHOCTHU BO/bI MepTBoro mopsi. 3. Paciupenue Bobl Ipy HarpeBaHUU.

Ilpakmuueckas paboma Ne4 VI3yueHne KOJUIEKIIMUA TOPHBIX TOPOA

Ipaxmuuyeckas paboma Ne5.13ydueHre napaMeTpoB COCTOSIHUS BO3lyXa B KaOMHETe.

[TpakTrueckast padota Ne6 IlomyueHue xECTKOM BOJbI U yCTpaHEHHE €€ KECTKOCTH.

IV.Makpomup.
Hayxka 00 oxpy:xaromeii cpene. buocgepa. (6 u)

Ku3ne, npusnaku >cueo020 u ux OMHOCUMENbHOCHLb. OcHOBHbBIE CBOMCTBa >KHUBOTO
OpraHu3Ma: €JIMHCTBO XHMHUYECKOTO0 COCTaBa, OOMEH BEIIeCTB, CaMOBOCIPOH3BEICHUE,
HaCJIEACTBEHHOCTh, U3MEHUMBOCTb, PAa3BUTHE U POCT, Pa3ApPakKMMOCTh, JUCKPETHOCTh U
LEJIOCTHOCTh, 3HEPTr03aBUCHUMOCTb.

JKuBble cucTeMbl, KaK CaMOYIpPaBIISIOIIUECS, CAaMOPETYIHPYIOMIUECS, CaMOOPTraHU3YIOLIHECs
cuctemsl. Tpu Hauana repmoauHamMuku. [loHsTHE 3HTpONNN.

Ilpoucxosrcoenue rncusnu na 3emne. OCHOBHBIE TMIIOTE3BI IPOUCXOKIEHUS )KU3HU HA 3eMIIE:
KpealMoHn3M, THI0Te3a CaMOIPOU3BOJIBHOTO 3apOKIECHUS KU3HU M3 HEKHUBOIO, KOHIETIIHS
OuoreHesa, runoTe3a MaHCIEPMHH.

I'unore3a NMpoUCXOXICHUS KU3HU MyTeM OMOXMMHYECKOM 3Bommonuu (runoreza OnapuHa—
Xonaeitna). Jluckyccust 0 BO3MOKHOCTH CYIIECTBOBAHUSI BHE3EMHBIX LIMBUIIM3AIUH.
Xumuueckuii cocmae knemku.  XUMHYECKass OpraHu3anus KJIETKM Ha aTOMHOM —

SJIEMEHTHOM, -  ypoBHE. MakposneMeHTbl. MuUKpo3yieMeHTbl. MOJEeKyJJIapHbId ypPOBEHb
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XUMHUYECKONW OpraHu3allii KIETKH (MOJEKyJIspHBIH cocTtaB KieTku). Heopranmueckue
coeuHeHus KiIeTku. Boaa u ee ponb. MunepanpHble coid. OpraHuueckyue BEIeCTBa KIETKH.
Ypoenu opeanuzayuu cusznu. KieTouHblil ypoBeHb OpraHu3allMM >KU3HU Ha 3emiie.
TkaneBblil ypoBeHb. THUIBI TKaHEH KUBOTHBIX (SMUTENUATbHASL, COCTUHUTENIbHAS, MBILICYHAs,
HEpBHas) U pacTeHuil (oOpazoBaTenbHasl, MOKPOBHAs, OCHOBHAS M mpoBojsiias). OpraHHbli
YPOBEHb. OpraHu3MeHHbIH YPOBEHb. [TonyIAnMOHHO-BUIOBOM YPOBEHb.
buoreonenotnueckuii ypoBensb. bruotieno3. buochepHsiii ypoBeHb.

Ilpokapuomut u 3ykapuomsl. IIpoxaproTsl 1 dyKapuoThl. bakTepuu u ux kiaccupukanus: 1o
dopme (OaruuIbl, KOKKH, COUPUIUIBI, BHOPHOHBI), IO TUIY NUTaHUS (canpoduThl, Tapa3uThl),
10 OTHOUICHHWIO K KUCJIOPOAY (adpoOwl, aHa3poObl). OCOOEHHOCTH CTPOCHHS OaKTepHil U MX
KU3HENEATENbHOCTU. Poib OakTepun B IpUpoOJe U KU3HU uenoBeka. lluanobakTepun (cuHe-
3eJIeHbIe BOJOPOCIM) U OCOOCHHOCTH UX CTPOCHHS U JKU3HeIesATelnbHOCTH. Ponb
nuaHoOakTepuii B npupojae. CTpoeHue KIETKU 3YKapHuOTOB.

Knemounana meopua. Ilpocmeiimuue. Bupycei. KietouHas Teopus M €€ MOJIOKEHHUS.
[Ipocreiimme: XryTUKOBBIE, PECHUYHBIE, aMeOOnIHbIE. 3HAYCHNUE MPOCTEHIINX B MPUPOJE H
KHU3HM dYenoBeka. Bupycbl. CTpoeHHME U OCOOEHHOCTH KM3HEIESITEIBbHOCTH BUPYCOB.
BupycHsie 3a6oneBanus uyenoBeka. BUY u CIIMI. I'puGsl. Pons rpuboB B mpupone u B
XO35HCTBE YEIOBEKA.

Ilonamue o6uonozuueckou 8on10yuu. Ieonwyuonnas meopus. Ilonstue Ouosorunvyeckon
HBOJIOLMU. [[MUTENTFHOCTh, HEOOPATUMBIN XapakTep, HAMPaBICHHOCTh HBOMONHMH. OCHOBHBIE
HanpasJIeHUs 3BOJIOLMU. bruonornyeckuil nporpecc. buonornueckuii perpecc. AHTPONIOreHe3
U €r0 3Tallbl.

[Ipenmocbuikn  co3maHust 3BOMOLMOHHOM Teopun Y.J/[apBuHa. Jlormueckass CTpyKTypa
JapBUHU3MA (M30BITOYHAS MHTEHCUBHOCTH Pa3MHOXKEHHs, OOphOa 3a CYIIECTBOBAHHE U €e
BUJbI, €CTECTBEHHBIH 0TOOp).CHMHTETHUYECKass TeOopHus OSBOJIOLUU. MHUKpPOIBOIIOLUS.
Bunoob6pazoBanue (reorpaduueckoe M IKOJIOTHUECKOE).MakpodsBOMIONUsA. JIBUKYIIIUE CHIIBI
HBOJIIOLIMM:  MYTALIMOHHBIA  TPOIECC, MOMYJSIMOHHBIE BOJHBI, H30JAIUSA.  DOpMbI
€CTECTBEHHOT'0 0TOOpa: CTAOUIU3UPYIOIINH, NBIKYIIUH, TU3PYITUBHBIN.

Cogpemennbvie memoovl NOOOEPHCAHUA YCHOUYUEOCMU OUO2E0UEHO306 U UCKYCCHBEHHBIX
IKocucmem

[TonsiTue sxocucteMel. buoron. buonienos. buozeoyenos, cmpykmypa u ocHogol
@yukyuonuposanus. OTnuuns OMOreoneHo3a oT SkocucTeMbl. HectaOuibHble 1 cTaOUIIbHBIC
AKOCUCTEMBI. buozeoxumuueckue nomoxu. Kpyeosopomur eewecmsa. Ilpunyunsvi
yemotuuugocmu ouoceoyernosos. Hayunvle ocHosbl co30anus u no00epicanus UcKyccmeeHHblx

akocucmem. Ilpouzso0cmeo pacmumenvbHoOU U HCUBOMHOBOOYECKOU NPOOYKYUU.: NPOOIeMbl
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Konuwecmea u kavecmaa. Knacmepuulii nooxoo kax cnocob éoccmanosierus
OUuo2eoOXuUMUYeCcKUx NOMOKO8 8 UCKYCCMBEHHBIX dKOcUucmemax. AHmuouomuxu, necmuyuovl,
CMUMYISIMOPbL pOCMA, YOOOPeHUs U UX NPupooHsie ananrocu. Ilpobrema ycmouuugocmu
20POOCKUX IKOCUCTNEM.

Iuwegvie yenu. Ixkonozun. Ikonocuueckue pakmopvi.  TUNOIOTHUS KUBBIX OPraHU3MOB
OKOCHUCTEMBI:  MPOAYIEHTHl, KOHCYMEHTBHI, penyueHtsl (campodutsl).  ABTOTPO]EIL.
['ereporpodrr. TloHATHE O MUIIEBHIX (TPOPUUECKHX) LEMAX OuoreomeHos3a. llumeBas 1ens.
JIBa OCHOBHBIX TUNA TPOPUUYECKUX Lieneld — nacTOuIHble (Ienu BbIEJAHUS) U JIETPUTHBIC
(uenu pasnoskenusi). IlumeBas cerb. DKonoruueckue mMUpamuabl (UUCICHHOCTH, OMOMACCHI,
sHeprum). IlpaBuno 10 %. Ilonstue o0 s3komoruu. OcCHOBHbIE NMPOOJIEMBI  IKOJIOTHH.
Dkonorudeckue GakTopsl: A0MOTUYECKUE, ONOTHYECKUE, AHTPOIIOT CHHBIE.

DKonozuueckue npoodiemvl copemMeHHOCU

buocdepa u ee rpanunpl. Konnenius sBomrorun 6uocdepsr B. M.Bepuanckoro. Hoocdepa.
TexHocepa. OCHOBHBIE TOJIXOABI B YIeHUH 0 Onocdepe: YHepreTHIeCKuH,
OMoreoXMMHIECKni, NH(POPMAIIMOHHBIN, TPOCTPAHCTBEHHO-BPEMEHHON, HOOC(HEPHBIIA.
buocghepa: smanvi hopmuposanus u cyenapuu pazsumus. AkmyanbHvle 3K0102UYecKUe
npobnembl: 2100aibHble, PeUOHATbHbIE, TOKANbHbLE, UX NPUYUHBL U C1e0CmEUs. DKOI02UecKue
npooaeMbl dHepeemu4eckol ompaciu. Anemeprnamugnas suepeemuxa. Payuonanvroe
UCNONIb308aAHUE dHEPeUU U IHep2ocOepedceHue. DHepeemuyeckas 6e30nacHoCmb.
TpancuayuonanvHvle npoekmul 8 obiacmu sHepeemuku. Memoosl uzyuenuss COCmosHus
oKpyarcaroufeli cpeowl. Mzmenenus okpyscarowell cpeovl, Kak CmMumyn 0Jisk pa3eUumusi HayyHvlx
ucciredosanuil u mexrnono2ui. Ecmecmeenno-nayunvlie nooxoowvl K peuleHuio 9K0102U4eCcKux
npobnem, npupooocbepezarowjue mexroao2uu. MesxcoyHapoounsie u poccutickue npocpammol
pewleHUs IKOI02ULeCKUx npoonem u ux ¢hgekmusHocme.

IIpoodnemuvt 0mxo00086 u 3a2pa3HeHUsn OKpYIHcaoueil cpeost

IIpobnema ysenuuenus konuvecmsea omxo0os. boimosvle, KoMMyHanvHble, NPOMbLULIEHHbLE
omxo0vl. CogpemeHHble MmexHoN02UU cOopa, Xpanenus, nepepadomxku u ymuau3ayuu 0mxooos.
I100x000v1 Kk cokpawenuio omxo008, 6e30mxoouvie mexnoao2uu. Mlcmounuku 3azpsasHenus
oKpyascatoujeti cpeowl. Ilepcnekmugnvle mexHono2uu IUKSUOAYUU NOCTEOCNEULL 3A2PAZHEHUS]
oKpycaroueli cpeovl. Pexynomusayus nousst u 600usix pecypcos. Cucmemvbt 600004UCTKU.
MedswcoynapooHvle npoepammsl O 0OPAWEHUIO C OMXO0AMU U COKPAWEHUIO 8030€UCEUs HA
OKpYIAHCAOUYIo cpedy, ux 3¢hgpexmusHocme.

B3aumoceaso cocmoanun okpyscarouieii cpeovt u 300p06ba Uen06eKa

Heepaoayus oxpyarcaroweti cpeovl. Ilpoepammvl Monumopunea kauecmea okpyscaouell

cpeovl. 3aepssHenue 8030VUIHOU, 0OHOU Cpedbl, NOUBbL, NPUUUHBL U cledcmaus. [lIymosoe
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3aepsazuenue. dnexkmpomacHumuoe osoelicmeue. IIJ[K. Yemotvivueocmo opeanuzma u cpeovt k
cmpeccosbiM 8030eUCmBUAM. 3a601e8aHUSA, C8A3AHHBIE CO CHUMNCEHUEM Kauecmaa
oKpyacaroujeti cpedvl. THOusudyanbHvle 0cobenHoCmu 0peanu3mMa npu 6030etcmeuu
Gaxmopos oxkpyacaroueti cpeovl. CogpemeHHble MeXHON02UU COKPAUEHUS He2aMUBHO20
8030eticmaus (hakmopos oxpyicaroujeli cpeovl. Hayunvie ocHobl npoexmuposanus 300po6ot
cpeodbl 0OUMAHUSL.

Hemoncmpayuu. BuneodparmeHTs! U Gororpaduu mo Teme: Mpouecchl THUSHUs, OpOKEHHE,
MPOLECCHl AUCCUMUJIISIIUM; MPEACTAaBUTENN MPOKAPUOT U 3YKAPHOT; OCOOEHHOCTU CTPOCHHUS
BHUPYCOB, MPEACTaBUTEIN LAPCTBa TPUOOB, SKOJOTHYECKHE CHUCTEMBbI, MPUMEPHl MHIIEBHIX
uernei. PactBopenue B BoJie XJIOPOBOIOPOA (IMCCOLUALIMS COJITHOM KHUCIIOTHI), paCTBOPEHHUE
KPHUCTAJJIOB IIEPMaHTaHaTa KaJlusl MJIK METHOTO Kylopoca B BOJIE, UCIIApEHHE BOABI, TUPPY3HsI
Maxy4ux BEIIeCTB (0JIEKOJIOHA) C TOPSIIeH JIAaMIIOUKH HaKaIMBaHUs, NCIIApEHUE KaIlJIl CIUpTa
¢ ¢unbTpoBaNIbHON Oymaru wnu canderku. PenmpoayKuun KapTHMH BETUKUX XYyI0KHUKOB Ha
TeMy 00XKECTBEHHOT'O MPOUCXOXKACHUS KHU3HH;, PA3IMYHBIX MPUPOTHBIX dKOCHCTEM. TaOmuirst
U IUIAKATBI: «XUMHUYECKUH COCTaB KIETKW», «OBOJIOIMOHHOE JIPEBO PaCTEHUI»,
«OBOJIIOLIMOHHOE APEBO JKUBOTHBIX», «ODBOJIOLNUOHHOE [PEBO IPUMATOB M YEJIOBEKa».
IToptperst A.M. Omapuna m  [Ix. b. Xonpeina, T.lIsanna, J[.M. MBanoBckoro nm O.
Ixennepa, A.Teucou, B. Cykauesa, J. I'ekkens, B.U.Bepuanckoro, YU./{lapBuna. [1nakater u
MYJISKA OpPraHOB U CHUCTEM OpraHOB pPAcTEHUM, 4YeIoBeKa M >KMBOTHBIX. JleMoHcTpanus
npoiiecca pOTOCHHTE3A.

Jlabopamopnvie onvimui. 1. CBoiictBa OenkoB. CBoiicTBa IMoKo3bl. CBONCTBa caxapo3sbl.
CaoiicTBa Kpaxmaiia.

Ilpakmuuecxas paboma Ne 7. PacriozHaBaHUE OPTraHUYECKUX COCTMHEHUN

Ilpakxmuueckas paboma Ne 8. 3yueHnune pacTUTEIbHON U )KUBOTHOM KIIETKH

Ipakxmuueckas paboma Ne 9. I3yueHne MUKPOCKOIIMUECKOTO CTPOCHHUS )KUBOTHBIX TKAHEH
Ilpakmuueckass paboma Ne 10. Hzyuenue nogedenus npocmeuuux npocmenuux noo
MUKDOCKONOM 8 3a8UCUMOCINU 0N XUMUYECKO20 COCMABA 800HOLL CPeObl.

Ilpakmuueckaa paboma Ne 1. H3zyuenue 63aumocesseil 6 UCKYCCMBEHHOU JKOCUCEME —
axkeapuyme u cocmasieHue yeneu NUMmanusl.

AoduoTuyeckue (paKTOPbI U MPUCIOCOOJEHHOCTh K HUM KUBBIX OPraHu3MoB (7 4)
Ocooennocmu knumama Poccuu. 3ona apkmuyeckux nycmusiinb, myHop u

J1eCOmyHOp. Knumar Poccun. IlpupogHo-knmmaTudeckue 30HbI Poccum: apKTHUECKHX
MyCTBbIHb, TYHAP, JECOTYHAP, TAUTH, CMEIIAHHBIX U IIUPOKOJIUCTBEHHBIX JIECOB, JIECOCTEIHAS,

CTere, MOJIyNyCThIHb, TyCThIHb.
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Pa3nooOpasue u TPUCTIOCOOICHHOCTh KHBBIX OpPraHU3MOB K TOW WM HWHOM MPHUPOIHO-
KJINMAaTHYECKOU 30HE.

Inexmpomaznumnasa npupoda céema. CBer. PazButue npeacTaBlIeHU O IPUPOJE CBETA.
OnekTpoMarHuTHoe  m3nydeHue. JlnmmHa  BomHbL.  Yacrota  KoneOaHMIA. [lIxana
3JIEKTPOMArHUTHBIX BOJH. y-JIy4u, peHTreHOBCKOE U3NyueHue, yIbTpapuoIeTOBOE U3ITyUeHue,
BUJUMOE U3ITydeHue, HHppakpacHOE U3ITyUYeHUE U UX POJIb B IPUPOJIC U )KU3HHU YETOBEKA.
Onmuueckue ceoiicmea ceema. J|BovictBeHHas rpupojia cera. @oToH. 3aKOHBI OTPAKEHUS U
npenomiieHus: ceeta. OTHOCHUTENbHBIN MMOKa3aTesb MpeiomiieHus. DakTopsl, BIUAIONINE HA
MoKa3aTelnb NPEJOMIICHHUS: MPUPOAA BEIIECTBA, TEMIIEpaTypa, [JIMHA BOJIHBI MaJaroIIero
usnyuenus. Peppakromerp. Jucriepcusi, mudpakius u uHTepGEPEHIINS CBETA.

Ceem u npucnocodieHHOCHb K HeMY HCUBHIX Op2aHu3M06. BiusHue cBeTa Ha OpraHU3aLUI0
JKU3HEHHOTO [HKJIa opraHu3MoB. buoputmbel. ®otocunte3. Knaccudukamus pacreHuil Ha
CBETONIIOOMBBIC, TEHENMOOMBBIE W TeHEBbIHOCHMBBIE. DoTOTponu3M. 3HAYEHHE CBETa IS
OPUEHTAIIMH KUBBIX CYIIECTB B MPOCTPAHCTBE. DBHOIIOMHUHECHCHIIUS U €€ POJib B JKU3HU
JKUBOTHBIX.

Buympennasa 3Inepeus  MaKkpocKOnuueckou - cucmemul. TepMmonuHamuka u  ee
MIPOTHOCTUYECKOE 3HaueHue. BHyTpeHHss sHeprus TepMoaAnHamudeckoil cuctemsl. [lepBoe
HayaJio TepMoJUHaMHKU. Teruionepenava. TermonpoBogHOCTh. KOHBEKIMS: €CTECTBEHHAS U
NpUHYIUTENbHAsA. TenaoBoe U3Iy4eHue.

Tennoeoe pasnosecue. Temnepamypa. Bropoe Havamo TtepMoauHaMuku. KomnyecTBo
TermnoThl. TernoeMkocTh. TernnoBoe paBHOBecHe. TepMOIMHAMUYECKUE CUCTEMBI TPEX THUIIOB:
W30JIUPOBAHHBIC, 3aKPBITBIE U OTKPBITBIE. Temmeparypa, Kak TlapamMeTp COCTOSHHS
TEPMOJIMHAMUYECKON CUCTEMBI.

Temnepamypa u npucnocoo61eHHOCHb K HEll HCUBHIX OP2AHUZMOB.

Tepmoperynsitiust B KMBOM mpupoje. TemnonpoAaykKuus W TemiooTAada. MexaHUu3Mbl
TEPMOPETYJISAINH KUBOTHBIX M pacTeHHM. Temmneparypa Tena 4eroBeka u ee Gu3noIornueckas
ponb. Kiaccudukanust >KMBOTHBIX 10 TEMIEPATYpHOMY pEXHUMYy Ha TOMOHOTEPMHBIE
MOWKUJIOTEPMHBIE M TeTepoTepMHbie. Kiaccudukanus OpraHU3MOB MO TEMIEPATypHOMY
WHTEPBANly OOWTAHUS: SBPUTEPMHBIE U CTEHOTEPMHBIC. AKKIMMAaTH3alus. TemmepaTypHBIi
PEXKHUM.

Cmpoenue monexynvt u gpusuueckue ceoiicmea 600vt. CTpoeHHE MOJEKYJbI BoJbl. Boaa kak
pactBopuTesib. DuU3MUECKHE CBOMCTBA BOJBI: aHOMAaJIbHAs TEMIEpaTypHasi 3aBUCUMOCTh
IJIOTHOCTU BOJIbI; BBICOKOE MOBEPXHOCTHOE HATSKEHUE BOJIbl; AHOMAJILHO BBICOKHE 3HAYEHUS
TEMIEPaTyp KUIEHUS U TUIaBJICHUS BOJIbI; BBICOKOE 3HAUE€HUE TETNIOEMKOCTH BOJBI.

3HaveHre PU3MUECKUX CBOWCTB BOJIBI IJIsI TPUPOJIBI.
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Inekmporumuyeckana Ouccoyuayuna. OCHOBHBIE IOJOKEHHUS TEOPUU DIIEKTPOIUTHUYECKON
muccorranuu (TI). DneKTpoauTsl U HedeKTpouThl. Kiaccupukays HOHOB 1O pa3IuyHbIM
OCHOBaHUSIM. MeXaHU3MbI TUCCOIUAIIMN JIEKTPOJIMTOB C PA3HbIM TUIIOM XHUMUYECKOW CBSI3H.
Crenens 3J1eKTpoNUTHYECKON nucconuannu. Comam, KUCI0Thl M OcHOBaHUs B cBeTe TO/1.
Pacmeopumocms. pH, kak noxazamenv cpedvl pacmeopa. PacTBopuMocTb U €€
KOJIMYECTBEHHAS XapaKTepUCTHKAa — KOX(P(UIMEHT pacTBOPUMOCTH. MaccoBas oS
PacTBOPEHHOTO BEIIECTBA B PaCTBOPE.

Bona kak amdonut. Ilonarue pH pactBopa. 3nauenue pH B mpupoxe. 3nauenus pH
(bU3HONIOrMUECKUX KUKOCTEH YelloBEeKa B HOpME.

Xumuueckue ceoiicmea 600vl. XVUMHYECKUE CBOWCTBAa BOJBL. B3anmmoaeicTBHE BOABI C
MeraulaMu. B3ammopeinictBue BoAbpl ¢ okcuaamu. ['maparanms. B3anmMopnenctsue BOAbI ¢
consmu. ['maponus. Paznoxxenue Boabl. [lousTue 06 anexktponuse u Gporonuse.

Booa - abuomuueckuit paxmop ¢ sycuznu pacmenuii. Ponv Boabl B 6mocdepe: Konbioens
JKU3HU, cpefaa OOWTaHUs, YYAaCTHUK OMOXMMHYCCKHX IPOIECCOB, YYACTHUK CO3IAHHS
OMOTreoIIeHO30B, PETYJIATOP KIMMaTa Ha IJlaHeTe. [ Uapoiu3 OpraHu4eCKUX BEIIECTB B KUBBIX
opranm3max. Knaccudukaius pacTeHui 0 OTHOIIEHHUIO K KOJUYECTBY BOJBI B OKPYXKAIOIIEH
cpeze: rulaToQuThl, THAPOMPUTEL, TUTPOPHUTHI, ME30PUTHI, KCEPODUTHI.

Conenocms, kax aouomuueckuii ¢paxmop. Conu. Knaccuduxamus coneit. Haubomnee
pacrpocTpaHEeHHbIE KHUCJIbIe  CcOiMu, WX  npuMeHeHue. JKecTkocTh Boabsl. Conm  Kak
MuHepanooOpasytomue BemiectBa. Comu — abuoTtmueckuil Qaxrtop. IlpucmocobieHHOCTH
pacTeHUN W SKMBOTHBIX K DPA3JIMYHOMY COJIEBOMY peXuMy. BiusHuUE cOlM Ha OpraHu3M
YyeJloBeKa.

Ilousa, kak abuomuueckuil gpakmop. Ilonstue o mouBe U kiaccudukanus noys. [Ipouecc
nouBooOpa3oBaHus. Dnaduueckue (akTOpbl Cpeabl W MPUCIIOCOOJICHHOCTh K HHUM >KHUBBIX
OpraHW3MOB. 3HAU€HHWE TOYBHI B MPUPOAEC U JKU3HU YENOBEKa: Cpela OOUTAHHS >KUBBIX
OpPraHW3MOB; PKOHOMHYECKOE 3HAU€HHE, 00JIalaeT IJIOJOPOIMEM, OKAa3bIBAET CYIIECTBEHHOE
BIIMSIHME Ha COCTaB W CBOMCTBA Bcel ruapocdepbl 3eMiu, SBISETCS TJIABHBIM PETYJISTOPOM
coctaBa arMocdepbl 3emMiid, BaXHEHIIUNA KOMIIOHEHT OuoreorneHosa. l[Ber u nmarHoctuka
MOYB.

Buomuueckue ¢axmopuet oxkpyxrcarowieinr cpeowvl.2u buotudeckue (axtopbl. buotmueckue
B3aMMOOTHOUICHHS] MKy OPraHU3MaMU: KOHKYPEHIIHS, XUITHUYECTBO, CUMONO03 (MyTyallu3Mm,
KOMMEHCAIIU3M), TMapa3uTu3M (9KTO- W SHAomapas3uThl). [Ipumepbl  OMOTHYECKUX
B3aMMOOTHOLIEHUI B IPUPOJIE.

Jlemoncmpayuu. BuneobparmeHTsl U Qotorpaduu mo Teme: XapaKTepHbIE OHWOTECOICHO3BI

NPUPOJHO-KIMMATUYECKUX 30H Poccuu; pa3BuUTHE TMpEACTaBICHUII O TMPUPOJE CBETA;
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OMOIIOMUHECIICHIIHS; TEeTIonepeaaya U TeIIONPOBOIHOCTD; OMOTUYECKHUE B3aUMOOTHOIICHHUS
MEXJly OpraHu3MaMu;

Kaprel: npupoano-kimMarnueckux 30H Poccnn, nousenHas kapra Poccun.

[Toptpeter: ®@. I'pumansau, X. [toitrenca, O. ®@penensa, M. Ilnanka, [Ix.Makcsenna, B.B.
HoxyuaeBa. [llkana snekTpoMarHuTHbIX BOJH JIk. MakcBemna. OTpakeHUEe U IPEIOMIIEHUE
cBera. Jlucrepcun cBeTa M OOpaTHBIM 3KCHEPUMEHT IO «CMEUICHWIO» ILIBETOB. SIBieHME
mudpakuuu.  JKuBble WM repOapHbIe AK3EMIUIAPHI MPEICTABUTENICH CBETONIOOMBBIX |
TEHEBBIHOCIMBBIX pacTeHuil. PaboTa MpoTUB CUJI BHEIIHEro AABJICHHS 3a CYET PaCIIUPEHHS
raza. OJeKTpu3alus BOJbl. AHOMalbHas TEMIIEpATypHAas 3aBUCUMOCTb IIJIOTHOCTU BOJBI.
Hucxongmumii moTok X0JIOJHOM M BOCXOJSAIINN MTOTOK TEIJION BOJIBI. BBICOKOE TOBEPXHOCTHOE
HaTsDKEHUE BOJbI. PacTBOPMMOCTH BEIIECTB B HEMOJSPHBIX W TOJSIPHBIX — PACTBOPUTEIISX.
[IpoBepka 3J€KTPONPOBOIHOCTH PACTBOPOB 3JEKTPOJIIUTOB U HEAIEKTPONUTOB. OmnpeneneHue
pH pactBopa paznuuHbIX xKuAKOCTEH. B3aumopeiictBue BoAbl ¢ MeTauiamMu. B3aumonelicTBue
BOJIBI C OKcHIaMHU. [ 'uaponu3 coseid, 00pa3oBaHHBIX CHIIBHBIM OCHOBAHUEM H CIIA00N KHUCIOTON
¥ Ha000pOT. PacTeHus pa3smMYHBIX TPYII MO OTHOMICHUIO K KOJMYECTBY BOJABI B OKPY KAIOIIEH
cpezie (KuBbIe WM repOapHbIe SK3EMILISAPBI).

[Tepexon cpenHeil comu B KHCIyHO H HAoOOpoT. IIpuUroromineHue >XeCTKOW BOABI H
uccie0BaHue ee CBOMCTB. [lomydeHue rupokcokapOoHaTa MeIu (MajlaxuTa) U UCCIIeI0BATh
€ro CBOMCTB.

Jlabopamopnvie onvimoi. 1. HabGmronenue nuTepdepeHIMOHHON KapTUHBI HA MBUIBHOM IJICHKE.
2.Habmonenue nudpakimoHHoil kapTtuHbl. 3. HaOmrojgeHwe pacnpocTpaHeHHsT — BOJHBIX
PacTBOPOB 10 PACTEHUIO.

Ipaxmuuecxas paboma N 12. H3yuenue npucniocoOIEHHOCTH OPTaHU3MOB K CpeJic OOMTaHHUS.
Ipakxmuueckas paboma Ne 13. VI3ydeHne BOJTHOBBIX CBOHCTB CBETA.

Ilpakmuueckasn paboma Ne 14. I3yuenne n300paxeHus, 1aBaeMOro JIMH30i.

Ipakmuuecxas paboma Ne 15. VIamepenue yieapHON TETIOEMKOCTH BOIBI.

Ipaxmuuecxas paboma Ne 16. ViccreoBaHue cpeibl pacTBOpa COJICH W COKa pacTCHUH.

Ipaxmuyeckas paboma Ne 17. 3ydeHue coctaBa 1mnoys

IIpocTpancTBO M Bpems (2 4)

IlonsTua  mpocTtpaHcTBa U BpeMeHHU. IIpocTpaHCTBO M BpeMsl B KJIACCUYECKOM MEXaHUKE
Heiorona. AGcomtoTHOE npocTpancTBO. OTHOPOJHOCTH MPOCTPAHCTBA.
N3oTtponHOCTh NIpocTpaHcTBa. MHepuManbHas cucTeMa oTcdeTa W MEepBbIM 3akoH HproToHA.

[IpeoOpazoBanusi [anwiies W TPUHOMI OTHOCHTENBbHOCTH [ammies. AOCONIOTHOE BpeMs.
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CrnemmanpHas Teopusi otHocutenbHOocTH (CTO). JIBa moctynara CTO u OCHOBHBIE CIICICTBUS,
BhITeKaromue u3 Hux. Oomas teopust orHocutenbHocTH (OTO). buopurmelr. buopurmel. Turmst
OMOpUTMOB: (PU3HONOTHYECKHE U dKOoJorHuecKue. [IpuMepsl pasnuuHbIX THIIOB OMOPUTMOB y
pacteHuii u )xuBoTHBIX. PoTonepuou3M. buoputmsl yenoBeka. JJuCHHXPOHU3M.

Crioco0b! niepeiaun MH(GOpMALMK B )KUBOH Ipupoje. llepBas 1 BTOpasi CUTHAJIbHBIE CUCTEMBI.
O6men mHpopManMeld Ha Pa3IUYHBIX YPOBHSIX OpPraHM3ALWU KHU3HH. Peakuuu MaTpU4HOTO
cuHTe3a (mpuHIMI KomruieMeHtapHoctn). daromuros. Pedueke, Dronorus. Undopmanus u
yejnoBeK. BO3HMKHOBEHHME M pa3BUTHE HOCHUTENEH MH(pOpMALMU C JAPEBHEHIIMX BPEMEH 10
HAlllero BpeMEeHH. DBOJIIOLIUS COBPEMEHHBIX HH(OPMAIIMOHHBIX PECYPCOB

Jlemoncmpayuu.

Buneodparmentsr u ¢dotorpaduu mo Teme: pasiMYHBIE THIBI OMOPUTMOB Yy PAcCTCHUH W
KUBOTHBIX, COBPEMEHHbIE HH(POPMALIMOHHBIE PECYPCHI.

[TopTpeTsl «COB» M «’KaBOPOHKOB» - BBIJIAIOIIUXCS JesATENIeH HayKH, IUTEpaTypbl U UCKYCCTBA.

Tabmuie! o OnocuHTE3y OenKa, GharonuToly, pedIeKTOpHBIE TyTH.

IMoaroToBKa M 3aIIIMTA HCCIEI0BATEIHLCKUX MPOEKTOB (2 4acoB)
BrinmonHenne sKCrepuMeHTaIbHOW YacTH UCCIIE0BATEeIbCKOM paboThl, opopMiIeHHe pabOTHI.
Yuennueckas KoH(GEPEHIUS 110 Pe3yIbTaTaM BHITIOJIHEHHBIX MIPOSKTHBIX U UCCIIEA0BATEIbCKUX

paboT AECATUKIIACCHUKOB (MHIUBUYJIbHBIX WM TPYNIOBBIX).

11 knacc

IMoBTOpenue kypca 10-ro kiaacca (2 4)

MHoroo0pa3ue ecTeCTBEHHOT0 MHpa: MEraMup, MaKpoOMHUp, MUKPOMHUP.

Bcenennas, ranakTuky, 3B€3/1bl, COJTHEUHAs! CUCTEMA: OCHOBHBIE IIOHSTHS M 3aKOHBI JBH)KECHHUS
HeOeCHBIX Tell. 3eMils, ee CTpPOeHHE M reosoruyeckre obonouku. [loHsATHE O MUKpOMHpE H
HaHomupe. buocdepa. YpoBHu opranmszanuu xu3HH Ha 3emse. buocdepa m ee TrpaHUIIBL.
MounekyapHbIi,  KIETOYHBIM, TKAaHEBBIA, OPraHU3MEHHBIM, IOIYJISLIMOHHO-BUIOBOM,
OuoreHOTHYECKUT 1 OnochepHbIil YPOBHM OpraHu3alliM >KU3HU Ha 3emiie. DKOJIOTHYECKUe
CUCTEMBI: OCHOBHBbIE IOHATHS (LENU MNHWTAaHUS, [HILEBBIE MHUPAMHUABI, SKOJIOTMYECKHE
¢dakTopbl). OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOPUHU HBOJTIOLINU.

EcrecTBennbiii oTtOOp W ero dopmbl. Mytanmuu W ux kiaccudukamus. Makpo- u
MaKpO3BOIIOLMS. DIEMEHTHl TEPMOJUHAMUKU U TEOPUU OTHOCUTEIBHOCTH.

Hayana TepMoaHaMUKH. DJIEMEHTHI TEOPUU OTHOCUTEIBHOCTH.

Jlemoncmpayuu. BuaeodparMeHThI U CIIAl I TI0 TEME.
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Tema 1. Muxkpomup. Ctpoenue atoma. Bemecrna (134)

OcHogHble cedeHus 0 cmpoeHuu amoma. DBOIIOLUS NPEACTABICHUN O CTPOEHUU aToMma.
Mopenu crpoenust aromoB Jx. Tomcona u O. Pesepdopmaa. IlocTynarsl KBaHTOBOW TeOpUHU
H.bopa. IlpoToHHO-HEWTpOHHAsi Teopus cTpoeHust aromHoro sgapa Jl. MBaHeHko wu
B.T'efizen6epra. M3oTombl. DnekTpoHHas 000j104Yka atoMa. DHepreTudeckue ypoBHu. [lonsTre
0 anekTpoHHOM oOnake. Ilepuoouueckuit 3axon. Omxpoimue JI.H. Menoeneesbim
nepuoouueckozo 3akona. IIpennocbUIKM OTKPBITHA MEPUOAMYECKOro 3akoHa. IlepBble
MOMBITKA ~ KJIaccuukanmuu xumuueckux dsnaemeHToB. Ortkpeitue .M. MenneneeBbiM
NEePUOANYECKOro 3akoHa. [lepuoanuyHOCTh B M3MEHEHUH CBOMCTB XUMUYECKHUX JIEMEHTOB U UX
coenuuenuii. [lepumomuuecknii 3akoH B (opmymupoke .M. MenneneeBa. CoBpeMeHHBIC
IPEJICTaBICHUS O IPUYMHAX [IEPUOJUUYECKOIO U3MEHEHHUS CBOMCTB XMUMUYECKUX 3JIEMEHTOB U
ux coeauHenuil. CoBpemeHHass (GOPMYJIHUPOBKA MEPUOAMYECKOTO 3akoHa. Ilepuommueckas
CHUCTeMa XMMHYECKHX JJIEMEHTOB, KaK Tpaduyeckoe OTOOpaKeHHE MEPUOIUYECKOr0 3aKOHA.
CrpykTypa nepuoaudeckoi tadmuibl. [leproasl (Oonbpinve U Manbie) U Tpymibl (TJIABHBIC U
MOOOYHBIE).

3nauenue nepuoouuecKo20 3aKOHAQ U NEPUOOUUECKOU CUCHEMbL XUMUYECKUX IIEMEHM 08
J.U. Menoeneesa onsa ghopmuposanun ecmecmeeHHOHAYUHOU KAPMUHbBL MUDQ.
[IporHocTuyeckass cujia U 3HAYEHHE MEPHOJUYECKOr0 3aKOHA U MEPUOJUYECKON CHCTEMBI.
3HaueHue MepHoJUYECKOro 3aKOHa U MEPUOINYECKON CUCTEMbI XUMHUecKuX 3iaeMmenTos 1. U.
MeneneeBa A pa3BUTUSL HAYKU U TIOHUMAHUS XUMUYECKON KapTUHBI MUPA.

bnazopoonwie zaszvt. bnaropoansle raspl, IpUYMHA UX CYLIECTBOBAHMS B AaTOMapHOM
cocrosiHuu. [IprMeHeHne 61aropoJHbIX ra3oB.

Honnana xumuueckas ceéazv. VIoHb! 1 MX kiaccupukanus: 1o 3apaay (aHHOHbI U KaTHOHBI), 10
coctaBy (mpoctele U cioxHble). Cxema o0pa3oBaHus HMOHHOW cCBsi3u. VloHHBIE
KPUCTAITIMYECKUE DPELIETKU. XJIOpUJ HATpUsl — TUIWYHBIA INPEACTABUTEIb COEAMHEHUN C
MOHHBIM THIIOM CBSI3H.

Kosanenmnasa xumuueckan ceéazp. KoBaneHTHas CBsI3b KaK CBSI3b, BO3HUKAIOIIAsA 32 CYET
0o0pa3oBaHUsl OOIIMX 3JIEKTPOHHBIX Map MYTEM TMEpPEeKpbIBaHUS 3JIEKTPOHHBIX OpOuTaneil.
KpatHocte koBajeHTHOW cBsi3u. OOMEHHBIE U JOHOPHO-AaKLUENTOPHbIE MEXaHWU3MBbI
o0pa3oBaHUsl KOBaJEHTHOM CBsA3M. OjekTpoorpuuarensHocts (20). Knaccudukanus
KOBAJIEHTHBIX cBs3ei: mo DO (momnspHas u HenodsipHast). Jumomnm.

Memannwvt u cnaagvl. Memannuueckaa xumuueckasa cea3p. OOmue pusnyeckre CBONCTBA
METAJUIOB: 3JIEKTPOIPOBOJHOCTh, MPOYHOCTH, TEIJIONPOBOJHOCTh, METAJUIMYECKHH OJeckK,
wiactuyHocTh. CritaBel 4yepHble W 1BeTHbIe. Ctanb, 4yryH. JlaTyHb, OpoH3a, MEIbXHOP.

Mertannnueckas cBs3b. 3aBUCHUMOCTb 3JIEKTPOIIPOBOAHOCTH METAJUIOB OT TEMIEPATYPHI.
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Monexynapno-kunemuyeckana meopusa. OCHOBHbBIE TOJ0KEHUS MOJICKYJIIPHO-KMHETUYECKOM
Teopun. MneanbHplil Ta3. YpaBHEHUE COCTOSHUS UJCAIBHOTO ras3a. Azpecamuvle cOCMOAHUA
eeugecme. 1'az000pa3HOE COCTOSIHME. 3aKOH ABOragpo M CIEACTBHUSI U3 HEro. MOISIpHBIM
o0beM razoB mnpu H.y. JKuakoe cocTosHue BemiecTB. Tekydectb. TBepmoe cocTosHuE
BemlecTBa. Kpucramanueckue peuieTky pa3HbIX TUIOB JJIsl TBEPAOrO COCTOSIHMS BEILECTBA.
[Tonstue o muazme. Bbicoko- 1 HU3KOTEMIIEpaTypHas IJIa3Mbl M UX MPUMEHEHHe. B3anMHuble
MePEeXO0/Ibl MEXK/Ty arperaTHbIMUA COCTOSIHUSIMU BEIECTB.

Ilpupoonwuit 2a3. IlpuponHblii ra3, ero COCTaB M HANpaBJIEHUS HCIOJIb30BaHUS B KauyecTBE
TOIJIMBA U XUMHUecKoro coipbs. Konepcus merana. CHHTE3-Ta3 U €ro MCHOJIb30BAaHUE IS
NOJYYeHHUsST CHHTETHYECKOro OeH3nHa W MeTaHona. llpenenbHble W HempeAelbHbIC
yriaeBoaopoasl. KauecTBeHHbIE peakliiy Ha KPaTHYIO CBsi3b. buoras.

/Kuokue eewjecmea. Hegpmo. Hedth, ee coctas, ¢puznyeckue CBOWCTBA U IMPOUCXOXKACHUE.
DKOJIOru4yecKue NocaeICTBH pa3iuBa HEPTU U CrIOCOObI OOPBOBI C HUMM.

[TorryTHbI HedTsHOW Ta3, ero cocraB. llpomeccsl mepepaboTku He(TH: peKTUDUKAIMS |
KpeKkuHT. [IpoyKTeI mepepaboTki He(hTH U UX UCTIOIH30BAHUE.

Teepooe cocmosanue eeujecmea. Kuoxue kKpucmannwi. Kpucrtamumdeckue u amopdHbIe
BemecTBa. [IpusHaku u cBoiicTBa amopdHocTH. OTHOCUTENBHOCTh UCTUHBI B XUMHH. JKunkue
KPHUCTAJUTBI U KX IPUMEHEHUE B TeXHUKE. OTHOCHTEIIEHOCTh MCTUHBI B OMOJIOTHH U (PU3UKE.
Knaccugukayua neopzanuueckux eewjecme u ee ommuocumenvrocmsy. Kiaccupukars
OpUpoAHbIX  BemecTB. OpraHuyeckue M HeopraHuueckue  BemiecTBa.  M3omepus.
Knaccugukanus HeopraHuueckux BemiecTB. [IpocTele BemiecTBa: MeTaylibl, HEMETabl,
OmaroponHeie ra3bl. OTHOCUTENBHOCTD JICIEHUS MTPOCTHIX BEIIECTB HA METAJUTHI U HEMETAJUTHI.
Annorponusi 1 ee TpuunHBL. CJIO0XKHBIE BEIIECTBA: OKCHABI, KHUCIOTHI, OCHOBAHHS, COJIH.
OTHOCHUTENTBHOCTD KJIACCU(PUKALIMHU CTIOKHBIX BEIIECTB.

Knaccugpukayua opzanuueckux coeounenuii. OCOOCHHOCTH COCTaBa, CTPOSHHUS U CBOWCTB
OpraHNYeCKUX coeauHeHUuH. OCHOBHBIE TIOJIOKEHHS TEOPUM XHMHUYECKOTO CTpOEHUs A.
bytneposa, ®@. Kekyne, A. Kynepa.

N3omepusi, kak  (QyHKIUS XUMHUECKOTO CTPOCHHMS Ha TpUMepe S3THUIOBOIO CHHUpTa H
JUMETUII0BOro 3¢upa. [IpuunHbl MHOrooOpas3ust OpraHn4ecKux COeTMHEHUH.

Knaccugukarnusi opraHM4ecKHX COCIMHEHUH. YTIEBOAOPOMABI: AJNKAHBI, AKEHBI, AJKUHBI,
aJIKagueHbl M apeHbl. Kiacchl OpraHM4ecKUX COEAMHEHHM, MOJIEKYJbl KOTOPBIX COJAEpIKaT
(yHKIHMOHATIBHBIE TPYIIIBL: THAPOKCUIBHYIO, KapOOHUIIbHYIO, KAPOOKCHIIbHYIO0, aMUHOTPYTIITY.

OTHOCHUTEIBLHOCTh ACJICHUS OPraHUYICCKUX COGI[HHGHI/IP'I Ha KJIACCHI.
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Ilonumepor. OCHOBHBIE TOHSATUSI XHUMHH BBICOKOMOJIEKYJISPHBIX COECIUHEHHI: MOHOMED,
HOJIMMEp, 3JEMEHTapHOE 3BEHO, CTENeHb nojaumepu3anuu. CriocoObl MOMyYeHHS MOJMMEPOB:
peaKklMy MOJTUMEPHU3ALUU U MTOJIMKOHACHCAIIMU. bronoiimMepsl 1 UX OMOJIOTHUYECcKasi poJib.
[Tnactmaccel. Tepmorutactel M peakTomiacThl. llpencraBurenu mactMacc M 00JIaCTH HX
npuMmeneHus. Bosokna. [Ipupoanbie (KHBOTHOTO M PACTUTENBHOTO MPOUCXOXKICHUS) U
XUMHUYECKHe (MCKYCCTBCHHBIE M CHHTETHUYECKHE) BOJIOKHA. IIpencraBuTenn BOJOKOH H
obJsacTu ux npuMeHeHus. Heopranmueckue moyimMepsl, Kak BEIIECTBA aTOMHOU CTPYKTYPHI.
Cmecu, ux cocmae u cnocoovl pazoenenus. llonsiTue o cMecH, Kak CUCTEME COCTOALLEH U3
pa3MyYHbIX XUMHUYecKuX BemiecTB. Kmaccudukamus cmeceil mo BU3YyalbHBIM IPU3HAKAM
(roMO- W TETepOreHHBIE CMECH) W [0 arperaTHOMYy COCTOSIHHIO (TBEpIble, JKHUIKUE U
ra3oobpazneie cmecu). CocTaB cMeceil: MaccoBas W OOBEMHAs JOJIH KOMIIOHGHTa CMECH.
CnocoOwl pazgenenusi cmeceid. /Jucnepcuvie cucmemwt. IloHSATHE TUCHIEPCHON CHCTEME.
Knaccudukanus IUCHEpCHBIX CHCTEM [0 pa3MmepaM AUCIepcHO (a3pl U arperarHomy
COCTOSIHUIO JUCIIEPCHOHHOW Cpeibl U AUCTEpCHOM (ha3bl. 3HAYCHHE IUCIIEPCHBIX CHUCTEM B
MPUPO/IE, TPOMBIIINICHHOCTH U MTOBCEHEBHOMN KU3HH UeloBeka. [ py0oauciepCcHbIE CUCTEMBI U
ux Knaccudukanys (CyCeH3uu, SIMyIbCHH, adpo30in). [I[puMeHeHne 3THX CUCTEM B TEXHUKE U
obiTy. ToHKOAMCIIEpCHBIE (KOJJIOUIHBIE) CHUCTEMBI, HX KiIaccUpUKaiusg (301H U TEIH).
Koarymsuus. Cunepesuc.

Jlemoncmpayuu.

Buneodpparmentsl u ¢dotorpadun mo Teme: HEOHOBas peKjamMa W aproHOBOM CBapKoii,
TUpIKablied ¥ BO3AYIIHBIX IIAPOB, 3aMOJHEHHBIX TeilreM, 0albHEOJOTHYECKHE PaJOHOBBIC
BaHHBI.  Pasznuunable  (OpPMBI  MEPUOTUYECKOW  CHCTEMBl  XMMHYECKHX  JJICMCHTOB
H..Menneneesa. [loprpersr: JI. byaboapana, JI. Hunscona, K. Bunknepa, A. Bytneposa,
®.Kekyne, A. Kynepa. Monenn KpHCTaJUIMUECKUX PEHIETOK: XJOpPUAA HATpHs, HOJa,
VTIEKUCIIOTo Tasa, anmasa, rpadura. OOpa3isl MUHEPAIOB M BEIIECTB C MOHHBIM THUIIOM CBSI3H
(oKcHaa KajbIlvs, Pa3IUYHBIX COJICH, TBEPIBIX INEIOYEH, TaUTa, KAJIbIUTAa), BEIIECTB C
KOBAJICHTHBIM THIIOM XUMHUYECKOU CBSI3H.

Konnekuuu: MeTauioB, CIIJIaBOB; BEIIECTB U MaTEPUAJIOB, MOJy4aeMbIX HA OCHOBE MPUPOTHOTO
ra3a; He)Th U MPOJYKTHI €€ MepepadoTKH; aMOpP(HBIX BEIMIECTB U MAaTepUAIOB; MPHOOPOB Ha
OCHOBE JKHJIKMX KPHUCTAJUIOB, TMPOCTBIX W CJOXKHBIX BEIIECTB; IIJJACTMACC, BOJIOKOH,
HEOPraHMYECKUX MOJIUMEPOB (MHUHEpPAIOB U TOPHBIX MOPOJ); OPraHUYECKHX COCAMHEHHIA.
JHuddy3us AyMHUCTHIX BEIIECTB C TOPALICH JTaMIIOUKM HakanuBaHus W 1updys3us
nepMaHraHara Kajaus win cyiasgara meau (I1) B Boze.

[Tpubopbl Ha OCHOBE HU3KOTEMIIEPATYpPHOW IIa3Mbl (Ta30BbIE Jia3ephl, MJIa3MEHHbIE MaHEIH

TEJICBU30POB U T.1I.)
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[apocTepkHeBble W OOBEMHBIE MOJENIM MOJEKYJ NEPBBIX MPEACTaBUTENECH peesbHbBIX
YTIEBOIOPOAOB, CTpykTyp Oenka m JIHK. ®usmueckue cBoiicTBa ra3zoo0pa3HbIX (IIpOIaH-
OyTaHOBasi CMECh B 3KUTAIIKE), KUAKUX (OCH3UH) U TBepbIX (MapaduH) alKaHOB: arperaTHoe
COCTOSIHME, pACTBOPUMOCTb B BOJIE.

['openue nponaH-OyTaHOBOM cMecu (3akuranka). OTHOLIEHHE MpeleibHbIX U HEIpPeaeIbHbBIX
YIJIEBOAOPOAOB K PAacTBOPY MEpMaHTaHaTa Kajuus U OpomHO# Boje. OOpa3oBanue He(TIHOU
IUIEHKU Ha IOBEPXHOCTH BOJBI.

OO6Hapy>xeHre HenpeesIbHBIX COeTMHEHUN B )KUIKUX HEPTENPOTyKTaX.

[Tonyuenne  mnactuueckod  cepwl.  [lomywenwe  Gemoro  docdopa.  [lomyuenue
JUCTWIIMPOBAHHOW BOAbl. O4MCTKa CMECH KPUCTAJJIOB JMXpoMaTa M IepMaHraHaTa Kajus.
OO0pa3upbl pa3IMyUHBIX JUCIEPCHBIX CUCTEM: 3MYJIbCHH, CYCHEH3UH, adpO30JIM, TeId U 30JIH.
[Tomydyenue koyougHOro pactBopa w3 xuopuga skenesa (LLI). Koarymsauus mnomydeHHOTO
pactBopa. Dpdext Tunmans.

Jlabopamopuvie onvimol. 1. KoHCTpyupoBaHHE TMEPUOAMYECKON TaOIUIBI XUMHUUYECKHUX
AJIIEMEHTOB C HCIIOJIb30BaHWEM KapTouek. 2. O3HaKOMJIEHHE C KOJUIEKUHSMU METauIOB U
crutaBoB. 3. BpoyHOBckoe IBMKEHHME YacTHIl TYIIM WM I[BETOYHOW MBUIBLIBI B Boje. 4.
[TpoBepka mpubopa sl MONYYEHHUS Ta30B HAa TEPMETUYHOCTh. 5. YBeIUYEHHE TaBICHUS
KUAKOCTHU NpU ee cxaThu. 6. CpaBHEHHE KoJeOaTeIbHbIX ABUKEHUH MOJIEKYJ BOABI U JibJa C
nomouisto CBY. 7. BrinapuBaHue pacTBopa MoBapeHHOU coiu. PuiIbTpoBaHHE FeTEPOreHHOM
cmecu. OTcramBaHHMe, KakK CIOCOO pasfeleHus cMeceil JeKaHTaluued U C TOMOIIbIO
JEJIATENbHON BOPOHKHU. §. O3HAKOMIIEHUE C TUCIIEPCHBIMU CHCTEMaMU

Ipakxmuueckas paboma Ne 1. U3yuenue gororpapuil TpeKoB 3apsKEHHbBIX YaCTHUII.

Ilpakmuuecxas paboma Ne 2. TlomydeHue, coOupaHue U paclio3HABAHHE Tra30B.

XuMHYeCKHe peakuuu

Xumuueckue peakyuu u ux Kiaccuguxayus. XUMHUECKUE pEAKUUU WU XUMHUYECKHE
SIBIICHUS, UX OTJIMYUSA OT (PU3MUYECKUX SIBJICHUH. Peakiuu 0e3 M3MEHEHHWs COCTaBa BEIICCTB:
ATOTpONM3AIMK U HW30Mepu3anuu. Peaknuu, uaymme ¢ M3MEHEHMEM YHClIa U COCTaBa
BEIIECTB: COCOUHEHUS, PAa3JIOKEHUS, 3aMmelleHus, obMeHa. Peakmuu, mpoTekaromye c
BBIZICJICHMEM WJIM TIOTJIOIMICHUEM TEIUIOTHI: 3K30- W JIHAOTepMUueckue. [[pyrue mpusHaku
KJIaccu(puKanuy XUMUYECKUX peaklnii Ha mpumepe cuHTe3a okcuaa cepbl (VI): m3menenue
CTCTICHEW OKHCIICHHS JJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA, HMCIIONH30BAHHE KaTAlIM3aToOpa,
arperaTHOE COCTOSTHUE BEILIECTB, HAIIPABJIEHUE MTPOLIECCOB.

Ckopocmb xumuueckou peakyuu. [IoHSITHE O CKOPOCTH XUMHUUYECKON peakuuu. ['OMOreHHbIe

U TeTepOreHHbIe peakUuu. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM peakuud OT MPUPOJIBI
21



pearupyromux BEIIeCTB, HMX KOHIEHTpalUu. 3aBUCHUMOCTh CKOPOCTH pE€aklUuu OT
temneparypbl. IlpaBwio Baut-T'odpda. 3aBucumMocTs CKOpOCTH peaknmuyd OT IUIOLAIN
COIPUKOCHOBEHMSI BELLIECTB M HAJIMUMS KaTaau3aTopa.

Oopamumocmep xumuyeckux peakyuii. HeoOpatumbie u oOpatumble peakiuu. CocTosiHHE
XUMHYECKOTI'0 PAaBHOBECHUS JUIsl 0OOPATUMBIX PEaKIIHA.

[Mpunmun  Jle-Ilatense. CwmenieHne XWMHUYECKOTO pPAaBHOBECHS OOpaTHMBIX peakiuil B
XMMHYECKOM IIPOM3BO/ICTBE HAa IPUMEPE CUHTE3a aMMHUaKa.
Okucaumenvno-eoccmanosumensvuvle peakyuu (OBP). Inexkmponus.

Crenenb OKHCIEHUS W ee omnpeneneHue mno ¢opmyne coenunenus. [lonstue o6 OBP.
OxucauTeNb U BOCCTAaHOBUTEIb, OKMCIIEHUE U BOCCTAHOBJICHUE.

DNEeKTpOIU3 PACIJIaBOB U PACTBOPOB HAa IPUMEPE XJIOPHUAA HATPHUSL.

ONEKTPOIUTUYECKOE NOIYUYECHUE AFOMUHMUSL. [IpakTudeckoe MPUMEHEHHE SJICKTPOIM3A.
["anpBaHOMIIACTHKA U TaJbBAHOCTETHSI.

Xumuueckue ucmounuxu moxa. I'anbBaHUUECKUE IEMEHTHI Ha IpUMepe 3eMeHTa Jlanuas-
SAxobu, uX ycTpoWCTBO M NMPHUHLMII AEUCTBUS. YCTpONCTBO OaTapeiiku Ha MPUMEpPE CyXOro
IIEJIOYHOTO  JJIEMEHTA. Y CTPOWCTBO CBHHLIOBOIO aKKyMyJsaTopa. l'anpBaHuzaumus W
aNeKTpodopes.

Qu3zuka Hna cayyucoe uenogeka. AHTPOIIOMETPUS: HU3MEPEHHE [UIMHBI M Macchl Telna,
CIOUpOMETpUS M KU3HEHHass EMKOCTh JIETKMX. TeIUIOBble HW3MEpPEHHs W TeIIoTepamnusl.
W3mepeHue apTepuaibHOrO [JaBJICHHS. I'unepToHNMs W TUNOTOHUA. YIBTPa3ByKOBas
JUArHOCTHKA U Tepanus. OJeKTporepanus. JlasepHas Tepanus. MarHuTHbBIN PE30HAHC U
penTrenoaunarsoctuka. dmooporpadus. Tomorpadus

Jlemoncmpayuu.

[Toryuenue G6enoro docdopa. 'openue dhocdopa u pactBopenue oxcuaa docdopa (V) B Boze.
[Tonyyenue u paznoxenue ruapoxkcuga meau (IT). B3aumopeiicTBue xkene3a ¢ pacTBOpOM
cynbdarta menu (I1). OmbIThI, WLTFOCTpHUpYIONMIKE MpaBmwiIo bepTtomie — oOpa3zoBaHue ocajka,
raza Win cjiaboro 3JeKTpoJuTa.3aBUCHMOCTh CKOPOCTH pEeaklM{ OT MPUPOJbI BEIIECTB Ha
IpUMEpE B3aUMOJICHCTBUS PAaCTBOPOB PA3JIMYHBIX KHUCIOT OJMHAKOBOM KOHIEHTPALMU C
OJINHAKOBBIMM I'DaHyJIaMU IIMHKA U B3aUMOJEHUCTBHE OJMHAKOBBIX KYCOUKOB MarHus, [IMHKa U
JKeyesa C COJITHOM KHUCIOTON. B3ammonencTBue pacTBOpa CEpHOM KHCIOTBI C PacTBOPAMH
THOCYyNb(aTa HATPUS PaA3TUYHON KOHIICHTpalMH. B3aumMmoneldcTBHEe pacTBOPOB CEpPHOM
KHCJIOTHI M THOCYJIb(haTa HATPUsl TIPU PA3IMUHBIX TEMIIepaTypax.

OOpaTtuMble peakIMy Ha IpuMepe MoiyueHus poaanuzaa skeneza (L) m nHabmionenus 3a
CMEIIIEHHEM DPaBHOBECHSI MO WHTEHCHUBHOCTH OKPAacKH MPOAYKTa peakUuu MpU H3MEHEHHH

KOHIEHTPAIlUU PEareHTOB U MPOJYKTOB.
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I'openune cepel, kak OBP. Mogenpb anexTponusepa. Mogenb 3JeKTpOJIM3HONM BaHHBI IS
MOIY4YECHUS AFOMUHHUS. Komnekmus Oatapeex. CBHHLOBBIA akkymyssitop. Pocromerp,
MEJIUIIMHCKUE BEChl, CHUPOMETP, PTYTHBIA M BJICKTPOHHBIA TEPMOMETPBI, TOHOMETPHI
pa3IMYHbIX BUJOB, Ja3epHas yKasKa.

BuneodparmeHTsI U caisl 1o TeMe.

Jlabopamopuvie onvimul. 1. Bausinue temneparypbl Ha CKOpOCTh peakiuu okcuaa menu (I1) ¢
CepHOM KucIoTON. PasnoxkeHue nmepokcuaa BoJIOpoJa ¢ MOMOIIb0 okcuaa mapradna (1V) , a
TaK)Ke Karajiasbl cblporo kaprodens. 2. BoiTecHenne menu u3 pactBopa cyibdarta menu (I1)
KEIIE30M.

Ipaxmuueckas paboma Ne3. VI3yueHne XUMUYECKUX pEaKLIUM.

Ilpaxmuueckas paboma Ne 4. Cobopra eanveaHuuecko2o s1eMeHma U UCNbIMAHUe e2o

oelicmeus.

Tema 2. 3nopoBbe (104).

Cucmemamuueckoe nonodxceHue 4ei08eKa 6 Mupe HeueomHbulx.

buonornueckas knaccudukanus uenoBeka. [IpsMOXokIeHHWE U €ro BIUSHUE Ha CKeJeT
yenoBeka. Pyka — opran u npoaykrt Tpyaa. Pa3BuTue uepena u rojloBHOIO MO3Ta YeJIOBEKa.
IlepBas 1 BTOpas CUTHAJIBHBIE CUCTEMBI. buoconnanbHas MprUpo/ia YeI0BeKa.

I'enemuka uenogexka u Memoowl ee U3y4eHus.

OCHOBHBIE TOHATUSI TEHETUKH: HACJIEICTBEHHOCTh, U3MEHYMBOCTh, T'€H, XPOMOCOMBI, MyTalllH,
Te€HOM, T€HOTHUI, (EHOTHUII, JOMUHUPYIOLIUE U PELIECCUBHBIC MPU3HAKHU. | €HOM uenoBeKa u ero
pacmdposka. I[IpakTuueckoe 3HayeHHE HM3yuEHUs T'€HOMa 4YeloBeKa. MeTolbl H3yueHus
TEHETUKH 4YEJIOBEKAa: TEHEAJOTMYECKHi, OJM3HENOBbIN, NHUTOTeHETHYEeCKUU. [ eHeTnmueckue
(HacneICTBEHHBIE) 3a00JIeBaHUs YETTOBEKA.

Quzuxka uenogexa. Cxener ¢ TOYKM 3peHHs (U3UYECKOTO TMOHATHS O  pbIUare.
KpoBooOparienne B cBeTe THUIPOJWHAMHKHU: MYJIbC, KpOBAHOE naBieHue. Juddysus, xak
ocHOBa (pOpMHUPOBAHUS TEPBUYHONM M BTOPHUYHONW MOUYM B TOYKAX, a TaKXKe razooOMeHa B
TKaHSAX U JErkKux. TepMoperymsiius ¢ MOMOIIbIO KOXKHU IMMyTEM TETIONPOBOIHOCTH, KOHBEKIIUH,
U3JIy4YeHUs] W HCHApeHHs] BOJbL. ODJIEKTPOAMHAMHUYECKas NpUpOJa MepeJadyd HEPBHBIX
uMynbcoB. OnTryeckas cucrema 3peHusi. AKyCTHUYecKasi CUCTeMa CiIyXa U rojlocooOpa3oBaHHe.
Xumua uenogexka. XVMHYECKHUN COCTaB TeJla YEJIOBEKA: HJIIEMEHThl W BEIIECTBA, HUX
kinaccuukanus u 3HadeHue. Bopa, ee ¢yHkumu. Boasblii OamaHc B opraHu3Me 4elOBEKa.
MuHnepanpHble BEHIECTBA M HUX POJb B JKU3HEACATENBHOCTH OpraHu3Ma 4YelioBeKa.
3abosieBaHus, CBA3aHHbBIE C HEJOCTATKOM WIIM N30BITKOM HEKOTOPBIX XUMUYECKUX 3JIEMEHTOB B

OpraHU3Me YEeJIOBEKA.
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Bumamunwr. Vicropuss OTKpHITUS BUTAaMUHOB. BuTamuHBI, Kak OHOJOTHYECKH AKTHBHbBIE
BellecTBa.  boje3Hu, BbI3BaHHBIE HEJOCTATKOM WJIM U30BITKOM BUTAMHHOB: aBUTaMUHO3BI,
TUIIOBUTAMUHO3bI, TUIIEPBUTAMUHO3BI.

CyTouHasi OTpeOHOCTH YeJIOBEKAa B BUTAMUHAX U UX OCHOBHbIE (DYHKIUH.

Knaccudukanus sutamuHoB. BomopacTBopumble BHUTaMuHBI Ha mnpumepe BuTamuHa C.
KupopacTBopuMble BUTAMUHBI Ha IPUMEPE BUTAMMHA A.

T'opmonui.

HepBHast u rymopanpHasi peryisiiiiy IpoLeCCOB KU3HEIEATEIbHOCTH Opranu3Ma. [ OpMOHBI,
KaK MPOAYKTHI, BEIpaOaThIBa€MbIe JKele3aMi BHYTPEHHEH CeKperuu.

Knaccugukamuss TOPMOHOB 1O Kelle3aM, KOTOpPbIE HX MPOAYUUPYIOT M IO XUMHYECKOU
npupozge. CpoiicTBa TopMOHOB. MHCYNHMH, Kak TOPMOH O€JIKOBOW MPHPOIBL.  AJpeHANnH,
KaK TOPMOH aMHHOKHCIIOTHON MPHUPOJBIL. CrepouaHbple TOPMOHBI Ha MPUMEPE MOJOBBIX.
['unep- u runoyHKUUS KeNe3 BHYTPEHHEN CEKPEIHH.

Jlexapcmea. Kpatkue cBeJeHHS O 3apOXIECHUH U pa3BuThu (apmakonorun. Knaccupukamus
JIEKapCTBEHHBIX CPEJICTB IO arperaTHOMY COCTOSIHUIO: HUJKHE (pacTBOPbI, HACTOMU, OTBAphI,
MUKCTYPBbI, SMYJIbCHUHU, CYCIIEH3UU U JIp.), TBEp/IbIe (MOPOLIKH, TAOJETKH, MUIIIOJIHU, KalcCyJibl),
MsATKHe  (Ma3d, JMHUMEHTBI, TAacThl, CBEYH). AJKaJIOUIBI. Bakmunsr.
XUMHOTEepaneBTUUYECKHe Mpenaparbl. AHTHOMOTHUKH. HapkoTtnueckue mnpenapaThl.
Hapxomanust um ee mnocneactBus. ONTUMadbHBIA pEXUM NPUMEHEHUS JIEKapCTBEHHBIX
IIPENapaToB.

300posvuit 0opas rncusnu. Puznueckue 310poBbe U ero kpurepuu. Ilcuxudeckoe 310poBbe U
ero kputepuu. HpaBcTBeHHOE 310pOBBE U €ro KpuTepuu. Tpu OCHOBHBIE COCTABIISIOIIME
310pOBOTO 00Opa3a KHU3HU: PEKHUM [HS, MpaBWIbHOE NUTaHHE, (PU3MYECKass aKTUBHOCTb U
3aHiATHE crnopToM. akTopel, BIMAIOIIME HaA 3J0pOBbE YEJIOBEKA: OKpYJKarouias cpena,
npoduIakTH4ecKass BaKLUWHAIMUSA, CTPECChl, BpEIHBIE MPUBBIUKH.  AJIKOTOJIM3M M €ro
nocneacTsus. Hapkomanus u ee mociaeacTBUs.

Qu3zuka na cayxcoe 300p06va uenoeeka. AHTPONIOMETPHUS: U3MEPEHHE JJIMHBI M1 MACChI TeJa,
CIUPOMETPUA M HKU3HEHHAas €MKOCTb JIETKMX. TEIUIOBbIE HW3MEpPEHHS U TEIIOTEparusl.
W3mepeHue aprepuanbHOro JaBieHHs. [MNEPTOHMS M THIIOTOHHS. VYabpTpa3BykoBast
JUAarHOCTHKA M Tepanus. JiekTporepanus. JlazepHas Tepanusa.  MarHuTHBIA pe30HAaHC U
pentreHoauarsoctuka. dmooporpadus. Tomorpadus

Cogpemennvie meOuyuHCKUE MEeXHO102UU

300posve yenosexa: cucmemuviii no0xod. Hopmanvnas ¢usuonocus uenosexa. Ocobennocmu
DYHKYUOHUPOBAHUA ObIXAMENBbHOU, KDOBEHOCHOU U OPY2UX CUCTNEM OP2aHU3Ma.

Duzuonoauveckue nokazamenu Op2caHnHu3ImMa 4ejloeeKka u ux HopmailbHoe 3Ha4erHue.
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Meouyunckue mexnonocuu OuacHOCMUKU 3a001e8anutl. Bosmosicnocmu u nepcnekmusnl
Memo008 npopuIaKmMuKU, mepanuu u 60CcCMano8IeHus opeanuzma. 1100xo00bl Kk no8vluleHUIO
aghpexmusnocmu cucmemol 30pagoOXPaAHeHUs.

Hngpexkyuonnovie 3aoo01eeanusn u ux npoguiaxkmuxa

Hnghexyuonnsvie 3abonesanus u ux 6030youmenu. Cnocodowl nepedayu uH@peKyuoHHbIX
3ab01e6aHull U COyUAIbHbIE PaAKMOopbl, CHOCOOCMBYIOWUe UX pacnpocmpanenuio. Mmmynnas
cucmema u npunyunsl ee pabomul. OcobeHnocmu QYHKYUOHUPOBAHU UMMYHUMEMA ) PA3HbIX
epynn Hacenerusi. Cnocobwl npogunaxmuxu uHgekyuoHHsix 3abonesanuti. Bakyunayus.
Hanpaenennocmv meduyunckux npenapamos 0is 60pbovl ¢ UHGEKYUOHHBIMU 3A001e8AHUIMU.
Ilpobnema pazeumus ycmouuusocmu 030youmeneu 3abonesanuii. Mesxcoynapoonvie
npocpammul no 6opvoe ¢ UHGEKYUOHHBIMU 3a00NE6AHUAMU.

Hayka o npasunsHom numanuu

Memabonusm, kax obMeH ewjecmeom u sHepeueli Ha yposue opeanusma. lIpunyunovl
@yHKYuOHUPOBANUA NUWesapumenbHol cucmemsl. Kauecmeo npooykmoe numanus ¢ mouxku
3peHUs IHEP2eMUYECKOU YEeHHOCMU U COOEPAHCAHUSL NONE3HbIX U 6PEOHbIX 8eujecme 3Hauenue
cOanancupo8aHHo2o NUmMaHus 07 nododepxcanus 300poswvs. lluuesvie 006a6xu: nonesHvle

ceolicmea u nobounvie 9¢¢€Kmm UX UCnoilb306aHUA. ﬂuel’l’Zbl u ocobernnHocmu ux NPpUMEHEHUAL.

Hemoncmpayuu. Tabnuupl, BuaeodparMeHTsl U ciaiiapl mo teme: Ckener yenoBeka. My
«Topc uenoseka». Mopnens monekynsl JJHK. Mozgenu riasa, yxa, o4k, HEpBHOM CHCTEMBI
yenoBeKka, Koku. Ckenmer uenoBeka. lM3mepeHue myinbca, IABICHMs, OCTPOTHI 3pEHMS,
TEMIIepaTyphl TeNA.

Komnexnunn: BUTAMMHHBIX IIPENapaToB, MEIULIHUHCKUX TI'OPMOHAIBHBIX IPENApPaATOB,
JIEKapCTBEHHBIX (POPM pa3IMYHOIO arperaTHOr0 COCTOSTHHUSL, JIEKAPCTBEHHBIX (JOPM Pa3INIHOTO
CIIEKTpa JEWCTBUA. buyperoBas M KCaHTOIIPOTEMHOBAs peakLMM Ul Ipenapara WHCYJIMHA.
[TopTpeTbl BBLAAIOIMIMXCS YYEHBIX, BHECIIMX 3HAYUTENBHBIA Kiaad B (hapMaKoJIOTHIO.
PocTtomeTp, MeIMIIMHCKHE BEChl, CIHUPOMETP, PTYTHBIM M DSJIEKTPOHHBIM TEPMOMETPHI,
TOHOMETPBI PA3IMYHBIX BUOB, JIa3€pHAs yKa3Ka

JlabopamopHule onvimbi.

1. 3yuyeHne MHCTPYKIMHU IO IPUMEHEHHUIO allTEYHBIX NPenapaTroB BUTAMUHOB. OnpeneneHue
pH pactBopa Butamuna C. 2. Onpenenenue pH cpenbl pactBopa aciupruHa

IIpaxmuueckas paboma Ne 5. Hccnedosanue nponopyuonanibHoCmu coOCmeeHHo20 payuora
NUMAaHUsl, NPO6EpKa COOMBEEMCMEUsL MACCbL Meld 603PACMHOU HOPME.

IIpakmuueckasn paboma Ne 6. O1leHKa UHANBUYAIBHOTO YPOBHS 310POBbSL.

Ilpakmuuecxas paboma Ne 7. Onienka OMOJTOTHYECKOTO BO3pacTa
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Tema 3. CoBpeMeHHO€ eCcTeCTBO3HAHNE HA CIIy:K0e Ye1oBeKka (84)

Dnemenmapuvl au Inemenmaphvie yacmuuyvl? Ilonstue o (u3MKe BBICOKUX HSHEPIUU.
JIMHEHBIN yCKOPUTENH AIEMEHTAPHBIX YaCTHII, aIPOHHBIN KOoJu1anaep.

[lenenne aroMHOTO sApa: MPOTOHBI, HEUTPOHBL. DyHAaAMEHTaNIbHbBIE YACTHUIbl: JIEOTOHBI U
kBapku. PoOTOHBI. BO30HBI. AHTUYACTULIBI.

Bonvwoii aoponnslii konnaidep. MoOHTaX U YCTAaHOBKA OOJBIIIOTO aPOHHOTO KOJUTAKIEpa.
[Ipuniun nevictBua kosutaiiaepa. Ilpoucxoxnenue maccol. bozon Xurrca. [Ipoucxoxaenue
Bcenennoit. AHTUMUD.

DHepeemuka u IHepeocoepercenue

IIpobnemvl anepeoodecnevenus: HaYuoOHAIbHbIE, PECUOHANbHbLE, TOKAbHbIE. 3AKOHbI
coxpaneHus maccul u sHepeuu. [lpakmuueckoe npumeneHue 3aKk0H08 coxpaneHus. Buowi
snepeuu. Ces13b MACCol U IHepauU. neKmposHepaus u cnocoowl ee noaydenus Ilonyyenue
AIIEKTPUYECKOTO TOKA C MIOMOILBIO 3JIeKTporeneparopa. HerpaauunonHas sHepreTuka.
Tennogvie u cuopoanekmpocmanyuu. OCHOBHbIE TIOHATHS AaTOMHOMN SHEPTE€TUKH.
PannoaktuBHOCTE. SnepHble peakiuu. ATOMHas CTaHIUs U npuHIMI ee paboTel. ADC Ha
ObICTpBIX HEeHTpoHax. Pagnonsoronnsie TepmodekTpuueckue reaepatopsl (PUTEI ),
NPUHIUT UX aercTBus. OOJacTH NPUMEHEHUsI aTOMHOM SHEPTeTUKU. A0epHas snepeemura u
NepCcneKmusbl ee UCnoIb308aHus. Inep2onompebieHue u d3Hep2oIphekmusHocme.
Ilpooosonvcmeennaa npoonema u nymu ee peuwtenus. I'eorpadus ronoaa U ero NPUUUHBL
OcHoBHBIE HamnpaBiieHus B pemeHnn [IpogoBobCTBEHHOM TPOOIeMBI:

- HCIOJb30BaHME XHMMHYECKUX BeHIeCTB (YHZOOpEHHUs, PpEryiIsTopbl pocTpa, (EPOMOHBL,
NECTULIH/IbI, PETIEIUICHTHI);

- CO3/JaHH€  HCKYCCTBEHHBIX  INPOAYKTOB  IHUTaHUS; - METOAbl  CO3JIaHUs
BBICOKOITPOU3BOIUTENIBHBIX COPTOB PACTEHUM U MOPOJI KUBOTHBIX.

Ocnoewl Ouomexnonozuu

[TonsiTie GMOTEXHOJIOTUH, KaK MPOU3BOAUTEIBHON CHIIBI 00IIECTBA, UCTIONb3YIOIIEH KUBBIE
OpraHu3Mbl U OMOJIOTHUYECKHE MPOLECCHI B TPOU3BOACTBE. TpH ATara CTAaHOBICHHS U Pa3BUTHUS
OMTEXHOJIOTUU: paHHASA, HOBas M HOBeHIas. Tpaduyuonnas OuomexHonio2us: npouseo0cmseo
NpOOYKmMos numawus, nepepabomka omxo0os. Monexynapnas dbuomexuonozus. Cmpykmypa u
@yHryus nykneunogoix kuciom. Cunmes oenxa. Knemounas unsicenepus. I ennas mepanusi.
Ilpumenenue buomexnono2uu 8 30pagoOOXPaAHeHUl, CENIbCKOM X03AUCmEe U OXpaHe
oxpyascaroujeti cpeowl. I'ennas unxenepus. [ eHHOMOIM(UIIMPOBAaHHBIE OPraHU3MBI U

TpacHCreHHbIe TpoAyKThl. Kiierounas umxenepus. Kinonuposanue.
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OMOpHOHaNbHBIE UM  CTBOJIOBbIE KJETKH. buonornueckas UWHXKEHepus, KaK METOA
MCIIOJIb30BaHUsI MUKPOOPTAHU3MOB B Ka4€CTBE OMOPEAKTOPOB IS IMOTYICHHS IIPOMBIIICHHOM
nponykiuu. OCHOBHBIE HAIPABJIICHUS HCIONB30BaHUS  (DEPMEHTATUBHBIX  IPOIIECCOB.
Nmmobunm3oBanubie pepMeHThl. Muposoii peinok ouomexnonocuil. Ilepcnekmusvl pazsumus
POCCULICKO20 ceeMenma.

Hanomexnonozuu u ux npunoxcenue

Hanouacmuypl 6 srcusotl u Hexicusotl npupooe: pasmepul, Munvl CMPYKmMypbol, QYHKYUOHATbHASL
3Hauumocms.  OcobenHocmu — uauyeckux U XUMUYECKUX  CBOUCMSE  HAHOYACMUY.
Camoopeanuzayus. Memoowl nonyuenus Hanouacmuy. Memoovl uzyueHuss HAHOMAMepPUaLos.
Konucmpyuposanue nanomamepuanos. Hosvie mexnonocuu, cmposwuecs Ha UCHONb308AHUU
Hamoyacmuy u mamepuanos, noaydaemvlx u3 Hux. lIOHSATHE O HAHOTEXHOJOTHH, KakK
YOPaBIsieMOM CHHTE3€ MOJICKYJISIPHBIX CTPYKTYp. JlBa mojaxoja B HAHOTEXHOJOTHH: «CBEPXY
BHU3» M «CHHM3Y BBepxX». MOoleKyspHbIi cuHTe3 Hu camocOopka. HaHockomuyeckoe
BBIpANIMBAHUEC KPUCTAUIOB M  TIOJUMEPU3HIHSA. YTJICpOAHbIe HAHOTPYOKH. CUHEpreTHKa.
Bausnue nanomexnonoauil na pazeumue mexHuku. IK0102u4ecKull Acneknm HaHOmMexHoA02Ul.
@u3uka u O0vim. HarpeBaTenbHblE W OCBETUTENbHBbIE TpUOOpHL. Pa3sHOBHIHOCTH Namm:
HaKaJIUBaHUs, TAJIOT€HHbIE, JIIOMUHECLIEHTHBIE, CBETOIUO/HBIE.

MuxkpoBosnHoBas nneus (CBY-neus) v mpuHLHKII €€ paboThI.

KunkokpucTalmudeckue SKpaHbl M JUCIUIEH, UX YCTPOMCTBO. DJIEKTPOHHBIA TEPMOMETP.
Jomamnraue poOotel. Pamuonepenaruyuku M paauonpueMHUKd. [IpuHIMIIMATBRHOE YCTPOHCTBO
TeneBu3opa u TeneBuaeHus. CIlyTHUKOBAsI U COTOBAs CBA3b.

Xumusa u ovim. Moromuye u 4ducTsaume cpeacrtsa. [IOBEpXHOCTHO - aKTUBHBIE BEHIECTBA
(ITAB). Or6enuBaTenu: XUMHUYECKUE U oNTHYECKUE. VHCEKTHIIMABI - CpelcTBa Il OOPHOBI C
HACEKOMBIMU. XHWMHUYECKHE CpPEJICTBA TUTHEHBI M KOCMETHKHU. lluimieBbie 1q00aBKH, UX
MapKHUpOBKa.

Cunepzemuka.

[lonsiTHe O CHHEPreTUKE W CaMOOPTaHW3alMU OTKPBITBIX cucTteM. OOmue MPUHITUTIBI
cuHepreTuku. Touka oudypkanuu u arTpakt. Poiabs cHHEpreTHKU s U3Y4eHHs TPUPOIHBIX U
COIIMANbHBIX siBIEHUNA. CTPYKTYpUpPOBAHME MATEPUAIBHOTO MHpa M €ro H3y4eHHE
CIeNUATILHBIMU pa3ienaMu (PU3HKH.

@DopMBbI IBUKEHUS] MATEPHH.

Ecmecmeo3nanue u uckyccmeo. 30J10TO€ CEUCHHE U €r0 UCIOJIb30BAaHUE B MPOU3BEICHUSIX
APXUTEKTYPHI, )KUBOMTUCH, CKYIbITYphl. [locnenoBatensHoCTh @HOOHAYYH, €€ IPUMEHEHHUE B

HCKYCCTBC. PaCHpOCTpaHeHHOCTB mpaBujia 30JI0TOr0 CCYCHUA W IIOCICIAOBATCIHbHOCTHU
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®uboHauuyn B JKUBOW mpupone. buoHWka u apxuTekTypa.  B3auMompoHWKHOBEHHE
€CTECTBO3HAHUS U UCKYCCTBA.

Jlemoncmpayuu.

Ta6muipl, BugeodparMeHTsl U hoTorpaduu 1Mo Teme.

IToptpetsl: Ix. YenBuka, I1. Xurrca, JI.M. Jlenepmana, M. @apaneii, A.A.bekkepenb, M.
Cxnanosckas-Kropu, JI. Meilitaep, O. I'ann

Jlabopamopnvie onvimul. 1. I3MepeHne napaMeTpoB KUCTH PyKU

Ipaxmuueckas paboma Ne 8. VI3yueHue sIBICHUS FIEKTPOMArHUTHON UHTYKITUH.

Ilpakmuueckas paboma Ne 9. VI3yueHue 3010TOr0 CEYEHUs Ha pa3IMyHbIX 0OBEKTaX.
Tema 4. Bkiag coBpeMeHHBIX yueHbIX B (popmupoBanue EHKM (1 gac)
N3yuenune Ouorpaduu COBpEMEHHBIX POCCHMCKHMX yueHbIX. OlLleHKa BKJIaJa COBPEMEHHBIX

poccuiickux yueneix B (opmupoBanne EHKM. Ilocnemnue OTKpeITHS B 00JacTu

CCTCCTBCHHLIX HAYK.

TeMaTuyeckoe IJIAHMPOBAHUE.

10 kaacc.
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Ne Tema Koxa-Bo
4acoB
| EcTecTBO3HAHHE M METO/IbI MO3HAHUS MHPa 7

1 | EcrecTBO3HaHME - COBOKYITHOCTh HAYYHBIX 3HAHUH O IPUPOJIE. 1

2 | DMOUpPUYECKUN YPOBEHb HAYYHOTO ITO3HAHMSL. 1

3 | Teopernueckuii ypoBeHb HAy4YHOT'O [TO3HAHHUS. 1

4 | SI3bIK €CTeCTBO3HAHMUS. 1

5 | EcrecTBeHHO-Hay4YHbIE TIOHATHS, 32aKOHBI U TEPMUHBI. 1

6 | EcrecTBeHHO-HayuyHast KapTHHA MUpPa. MUPBI, B KOTOPBIX MBI KHBEM. 1

7 | Ilpaktuyeckas padora 1 " HaGnronenue 3a ropsiei cBeuoi'. 1
[Ipaktuyeckas padora 2 " HabmrogeHue 3a mpopacTaHHEM CEMSH
dacomu"

I Meramup. 9

8 | UenoBek u BceleHHas!. 1

9 | [IpoucxoxacHue U CTpoeHNe BeenmeHHOM. 1

10 | [IpuGops! u anmapatsl A1 U3yYEHHUS aCTPOHOMHUYECKUX OOBEKTOB. 1

11 | 3akoHbI IBMKEHHS] HEOECHBIX TElL. 1

12 | T'anaktuku. 38é3a61. ComnHILE. 1

13 | Conneunas cucrema u e€ miuanetsl. [Ipaktudeckas padora 3 "U3yuenue 1
3BE3IHOTO Heba C MOMOIIBIO TTOIBUYKHOM KapThI'".

14 | Ctpoenue 3emun. Jlutochepa. [Ipaktuueckas padota 4 "U3yuenue 1
KOJUIEKLIMY TOPHBIX MOpoA.".

15 | Tuapocdepa. 1
[TpakTueckas pabota 5"IlomyueHue xecTKOM BOJIbI U yCTpaHEHHE €€
JKecTkocTu'".

16 | Atmocdepa. 1
[Tpaktuyeckas pabora 6 "M3ydyeHue napamerpa COCTOSHUS BO3/1yXa B
kabunere."

i Maxkpomup. 19

17 | XKuznp. [Ipu3HAKH KUBOTO U UX OTHOCUTEIBHOCTb. 1

18 | YpoBHu opranuzanuu xu3Hu Ha 3emie. [Ipaktudeckas padbora 7 1
" Pacno3HaBaHKe OpraHUYECKUX COCAMHEHM"

19 | MHoroo6pasue *HUBBIX Oprann3MoB. KiieTka 1 HeKiIeTouHbIe (OpMBI 1

KH3HU.
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[Ipaxtuyeckas padora Ne 8. M3yueHue pacTUTENTbHON U )KUBOTHOU
kietku [IpakTuyeckast padora Ne 9. M3yueHre MUKPOCKOITMYECKOTO

CTPOCHUS ) KUBOTHBIX TKaHeH

20 | Dxonorudeckue cucreMsl. [IpakTudeckas padora Ne 10. M3ydenue 1
MOBEJICHUS MIPOCTEUIIHX 1101 MUKPOCKOIIOM B 3aBHCHUMOCTH OT
XUMHUYECKOT0 CocTaBa BOAHOMU cpensl. [IpakTrdeckas padora Ne 11.
N3yuenne B3auMOCBsI3€il B HCKYCCTBEHHON IKOCUCTEME — aKBapUyMe U
COCTaBJICHHUE LIENCH MUTaHHUS.
21 | buocepa. 1
22 | DBONIOIMOHHAS TEOPHUS. 1
23 | Kimumat u npucnoco0IeHHOCTh )KUBBIX OPraHU3MOB K €r0 YCIOBHSIM. 1
[TpakTuyeckas padora Ne 12. M3ydenue npucrocoOIeHHOCTH
OpraHU3MOB K Cpejie OOMTaHHUS.
24 | CBet u IpUCIIOCOOIEHHOCTh K HEMY KHBBIX OPTaHU3MOB. 1
DJeKTpOMarHuTHas PUPOJIa CBETA.
[TpakTrueckas padota Ne 13. M3yueHue BOJHOBBIX CBOWCTB CBETA.
[TpakTrueckas padota Ne 14. M3yuenue nzodpaxeHus, 1aBaeMoro
JIMH30M.
25 | BHyTpeHH:s dHEprusi MaKpOCKOIIMUECKol cucteMsl. TernoBoe 1
paBHOBeCHE.
26 | TemnepaTypa U NPUCTIIOCOOJIEHHOCTh K HEW )KMBBIX OPTaHU3MOB. 1
27 | Boma. Xumuueckue u (pusndeckue cBoiicTBa Bojsl. [IpakTideckas 1
pabora 15 "U3yuenue yaenbHON TEMIOEMKOCTH BOJBI. "
28 | Poib Bozpl B Omocdepe. 1
29 | Con€HocTb U MOYKa Kak a0MOTHYECKHEe PaKTOpHI. 1
[Tpaktuyeckas padora Ne 16. MccrnenoBanue cpeipl pacTBopa colieit u
COKa pacTeHUH.
30 | buotuueckue GakTOpHI. 1
31 | )Kuzsb u Bpems. buopurms. 1
32 | O6meH uHpOpMAITHCH. 1
33 | Ilpaktuueckas padora 17 " U3yuyeHnue cocraBa moyssl". 1
34 | 3amuTa NpOeKTOB. 1
35 | 3amuTa IpOeKTOB. 1
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TemaTuveckoe MIIAaHMPOBAHUE.

11 kaacc.
Ne Tema Koua — Bo
4acoB
1-2 | IloBTopenue kypca 10 kmacca. 2
| Muxpomup 13
3 OcHoBHbIE CBE/IEHUS 0 CTpoeHUH aToMa. [IpakTuueckas padota 1 « 1
Nzydenne hotorpaduii TpeKOB 3apsIKEHHBIX YaCTHID).
4 | Ilepuoauyeckuii 3aKOH U CTPOCHHE aToMa. 1
5 Bemectna. [Ipaktuyeckas pabora 2 « [lonyuenue, cobupanue u 1
pacro3HaBaHHE T'a30By.
6 Yraesogoponsl. Teopus ctpoenus: bytieposa. 1
7 Hedtp 1 e€ nmepepaboTka. 1
8 | Ilomumepsr. 1
9 | CmecH M HX COCTaB. 1
10 | ducnepcHble CUCTEMBI. 1
11 | Xumuueckue peakun. [Ipaktndeckas padora 3 « M3ydeHne XuMHIECKUX 1
peaKuuii».
12 | OBP. Dnexrponus. 1
13 | Xumudeckue ucTouHuky Toka. [Ipaktudeckas padora 4 «Coopka 1
raJIbBAHMYECKOTO AJIEMEHTA U MCTIBITAHUE €r0 JICHCTBUS.
14 | Yro Takoe HaHOMep. HaHOUACTHIIBI B IPUPOJIC U TEXHUKE. 1
15 | KoncrpyupoBanue HanomarepuanoB. Hacrosiee u Oyaymiee 1
HAaHOTEXHOJIOTHIA.
1 YeJsioBeK U €ro 3/10poBbe. 10
16 | CucremaTnueckoe MoOJI0XKEHHUE YEIOBEKa B MUPE JKUBOTHBIX. 1
17 | I'eHeTHKa 4YeaoBeKa. 1
18 | du3smka yenoBeka. 1
19 | Xumus uenoBeka. 1
20 | BuraMuHBI. 1
21 | T'opmoOHBI. 1
22 | Jlekapcrsa. 1
23 | 3nopoBsiit 00pa3 xu3HH. [IpakTraeckas padota Ne 5. MccnenoBanue 1
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IPONOPLHUOHATIBHOCTH COOCTBEHHOTO palloHa MUTaHus, IIPOBEPKa

COOTBETCTBUS MACCHI TEJIa BO3PACTHON HOPME.

24 | dusuka Ha cyk0e 3I0pOBbs YETIOBEKA. 1
25 | IIpaktnueckass pabora Ne 6. OrneHka WHIMBUAYAJIBHOTO YPOBHS 1
3JI0pOBBSL.
[Tpaktrueckas padota Ne 7. OnieHka OMOJIOTMYECKOTO BO3pacTa
i EcTtecTBO3HaHUE Ha CIy:K0e yel0BeKa 8
26 | DneMeHTapHBI JIHU 3JIEMEHTAPHBIE YACTULIBI? 1
27 | bonbmoii anponHslii komaiiaep. [Ipaktuyeckas padora Ne 8. M3yuenue 1
SIBJICHHS DJIEKTPOMArHUTHON MH/YKIIHH.
28 | ATOMHas SHEPreTHKa. 1
29 | IIponoBonbCTBEHHAS MPOOIeMa U TyTH €€ peHICHHUS. 1
30 | buorexHomorusi. 1
31 | Jlec u necoBoACTBO. 1
32 | Cunepreruka. 1
33 | EcrectBozHanme u mckycctBo. [Ipaktmueckas pabora Ne 8. M3ydenue 1
SIBIICHUS DJIEKTPOMATHUTHOW WHIYKIIHH.
[Tpaktuyeckas padora Ne 9. M3yueHue 3010TOro cedeHUs Ha Pa3IUYHbIX
o0BeKTax.
v Bkian coBpemeHHBIX y4eHbIX B popmupoBanne EHKM 1
34 | U3yuenue Ouorpaduu COBpPEMEHHBIX POCCHHMCKHUX yudeHbIX. OIleHka 1

BKJIaJla COBPEMEHHBIX POCCUHCKUX yueHBIX B (QopmupoBanue EHKM.

[TocnenHne OTKPHITHS B 00JACTH €CTECTBEHHBIX HAYK.

puioxenne 2.
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JIMCT KOPppEeKTUPOBKHU padoyeil MporpaMmMbl

Knacc

HasBanue paznena,

TCMBbI

I[aTa IIPpOBCACHUA 110

IUIaHy

[Ipyuunna

KOPPEKTUPOBKHU

Jara
MIPOBEACHUS

1o ¢axry
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