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I[Inanupyemblie pe3yJibTaThl OCBOEHHS Y4eOHOI0 NMpeIMeTa, Kypca ecTeCTBO3HAHUS

B pesyabtare nzyuenust yuedHoro npeamera «EcrecTBo3HaHHe» Ha YPOBHe cpeiHero o0imero

o0pa3oBaHus:

BbInyCKHUK Ha 02a30BOM YPOBHE HAYUYMTCS:

— HACMOHCTPHPOBATH Ha IMPUMCPAX POJIb €CTCCTBO3HAHUSA B PA3BUTHU YeJI0BEUECKOM OUBUIIN3alIUHU,

BBIACIIATH HCpCOHaJ'II)HHﬁ BKJIaJ BEJIMKHX YUCHBIX B COBPEMECHHOEC COCTOSAHNUE €CTCCTBCHHBIX HAYK;

— TI'paMOTHO IIPUMCHATH C€CTECCTBCHHO-HAYYHYIO TEPMHUHOJIOTUIO pu OITMCaHNHN SIBIICHUI

OKPYKAaIOIIET0 MUPA;

— 000CHOBaHHO IMPUMCHATH HpI/I60pr A1 U3MCPCHHUA U Ha6JIIOIl€HI/I$I, HCIIOJIB3Yys ONMCAaHUC WA

HpeI[J'IO)KCHHHﬁ AJITOPUTM S3KCIICPUMEHTA C LICJIbIO ITOJTYYCHUA 3HaHUH 00 00BEKTE HU3YUCHUA,

—  BBIIBJIATH XapaKTEp SIBIICHUH B Oprxcanmeﬁ cpeac, MIOHUMATb CMBICII Ha6J'IIO,Z[aeMLIX IMpoHeCCoB,
OCHOBLIBAasICb Ha CCTCCTBCHHO-HAYYHOM 3HAHWUH; HCIIOJIB30BAaTh IJId OIMCAHUA XapaKTepa IIPOTCKAHUA

ImponeccoB (1)I/I3I/ILIGCKI/I€ BCJIMYMHBI U JE€MOHCTPUPOBATH B3AUMOCBA3b MCKAY HUMU,

—  OCYWCCTBJIATL MOACIHMPOBAHUC IIPOTCKAHUSA Ha6JIIOI[aeMI>IX npoueccoB € Yy4d€TOM TI'paHUI]

MMPUMCHUMOCTH HUCIIOJIB3YyCMbIX MOZIeHef/'I;

— KPHUTHYCCKHU OLCHUBATH, HWHTCPIPETHPOBATH U O6CY)KI[8.TB I/IH(I)OpMaI_II/IIO, COACPIKAINYIOCA B
COO6I_I_ICHI/I$IX CMI/I, pecypcax I/IHTepHeTa, HAaYYHO-IIOMMYJISIPHBIX CTAThAX C TOYKH 3pPCHUA CCTCCTBCHHO-

Hay‘lHOﬁ KOPPCKTHOCTHU; ACJIaTh BBIBOAbBI HA OCHOBC JIMTCPATYPHLIX JAHHBIX;

— [pPUHUMATh apryMEHTHPOBAHHBIE PELIECHUS B OTHOILIEHUU IPUMEHEHHS Pa3HOOOPA3HBIX TEXHOJIOTUI

B MpoeCCHOHATBHOM JIEATETLHOCTH U B OBITY;

— HU3BJCKAThb M3 OINHCAaHWsI  MallluH, HpI/I60p0B N  TCXHHYCCKHUX YCTPOﬁCTB H€06XOI[I/IMBI€
XapPaAKTCPUCTHUKU JIA KOPPEKTHOI'O HUX HCIIOJIL30BAHUS; OOBSCHATH MMPUHIUIIBI, ITOJIOKCHHBIC B OCHOBY

paboThI prOOpPOB;

—  OpraHU30BBIBATH CBOIO JACSTEIBHOCTh C YYETOM IPUHIUIIOB YCTOMYMBOIO pPa3BUTHUS CHCTEMBI
«IpUPOAa—O0OIIECTBO—UEIOBEK» (OCHOBBIBAsICh Ha 3HAHUSAX O IMpoIeccax IMepeHoca M TpaHchopMauuu
BEIIECTB U SHEPTUI B 3KOCHUCTEME, Pa3BUTHH U (PYHKIIMOHUPOBAHUU OMOc(hEphl; O CTPYKTYpe MOMYJIALUN U
BUJIA, aJlaliTallUsIX OPraHU3MOB K Cpelie OOMTaHMsI, CBOMCTBAX KOJOTMYECKHUX (PaKTOPOB; PYKOBOJACTBYSCH
MPUHLIMIIAMUA pecypcocOepeskeHuss U 0e30MacHOr0 MPUMEHEHUS MaTepualioB M TEXHOJIOTHM; COXpPaHSs

Ouosoruueckoe pasHooodpasue);

—  000CHOBBIBATH MPAaKTUYCCKOC HCIIOJB30BAHUC BCHICCTB U HUX peaKuHﬁ B MPOMBINIJICHHOCTH W B

6BITy; OOBICHATH POJIb OIIPEACIICHHBIX KJIIACCOB BCUICCTB B 3aIrpA3HCHUN Opr)KaIOIJ_Ieﬁ CpCabl;



— JelCTBOBAaTh B paMKaX MPaBHJ TEXHUKHA OE30MACHOCTH U B COOTBETCTBUU C HMHCTPYKIHSIMH IIO
MPUMEHEHUIO JIEKApCTB, CPEICTB OBITOBOM XUMHUHU, OBITOBBIX DJIEKTPHUUYECKUX MPUOOPOB, CIOKHBIX

MCXAaHU3MOB, IIOHUMasl €CCTCCTBCHHO-HAYYHbBIC OCHOBBI CO3JIaHUSA HpCHHHC&HHﬁ;

—  (opmupoBaTh COOCTBEHHYIO CTPATETHIO 3/10pOBbecOeperaiiero (paBHOBECHOI0) MUTAHUS C YUETOM

OHOJIOrNYECKOM I_ICJICC006p33HOCTI/I, POJin BEIICCTB B IMTAHHUU U JKUBHCACATCIIbHOCTU KUBBIX OPraHU3MOB;

—  OOBICHATH MEXAHU3M BIIMSHHS HA KUBBIE OpTraHrU3MbI 3JICKTPOMArHUTHBIX BOJIH U PAAUOAKTUBHOI'O
H3JIy4YCHUS, 4 TAKIKE Z[ef/'ICTBI/ISI AJIKOT'OJIs1, HUKOTHHA, HAPKOTUYCCKUX, MYTAIrCHHbIX, TCPATOTCHHBIX BCUICCTB

Ha 3I0POBLC OpraHru3Ma U 3apOAbIIICBOC PA3BUTHUC,

- BBI6I/IpaTB CTpaTerur0 IOBCACHHA B OBITOBBEIX U HPGSBBIqaﬁHBIX CUuTyalusax, OCHOBBLIBAACH Ha

IIOHMMaHHWH BJIMAHUA Ha OpraHrU3M YCJIOBEKA (bI/ISI/I‘ICCKI/IX, XAMUYECKHX M OMOJIOTMYECKHX (baKTOpOB;

— OCO3HAaHHO ,Z[CﬁCTBOBB.TB B CHUTyallunu BBI60pa OpoaAyKTa WM YCIIYIU, IPUMCHSASA CCTCCTBCHHO-

HAay4YHBIC KOMIICTCHIIUH.

BLIHyCKHHK HAa 0230BOM YPOBHE IMMOJYYHUT BO3MOKHOCTb HAYYHTbLCH:

—  BLINONHAMbL  CAMOCMOSAMENbHblE — IKCNEPUMEHmMDbl,  pACKpblearowue  NOHUMAHUE — OCHOBHBIX
eCmecmeeHHO-HAYYHbIX NOHAMUI U 3AKOHO08, CoOM00as npasuia 0e30nacHou pabomwl;, npeoCmasisimo
NOIYYEeHHbLE Pe3VIbMambl 8 MabIUYHOU, 2paduyueckol i mekcmosou opme, deiams 6b1600bl HA OCHOBE

NOJIYYEHHbIX U umepamypHblx ()aHHle,‘

— ocywecmenams  CaMOCMOAMEeNbHblll  YUeOnblli  Npoekm — ulu  ucciedoeanue 6  obaacmu
ecmecmeo3HanUsl, KII0UAIOWULL onpedesieHue membl, NOCMAHOBKY Yelu U 3a0ay, 8bl08UMCEHUe SUNOme3bl U
nymeti ee 3KCNepUMEeHMAIbHOU NPOBEPKU, NPOBeOeHUe IKCNePUMEHMA, AHANU3 e20 Pe3ylbmamos C yY4yemom
NnO2peutHoCmuy  UsMepeHus, (opmyIuposanue 6bl80008 U NPeoCcmasieHue 20moeo20 UHPOPMAYUOHHO2O0

npooyKkma,

— obcyxcoamv  cywecmeyiowue  JIOKAIbHble U PecUOHANbHble — Npobiemvl  (IKono2udecKue,
SHepeemuyecKkue, cvipbesble U m.0.); 0OOCHOBbIBAMb 6 OUCKYCCUU BO3MOJICHbIE NYMU UX PeuleHUs,

OCHOBbI6AACH HA eCMeCNB8EHHO-HAYYHbLX SHARUAX,

—  HAXo0umbv 83aUMOCEA3U MeHCOy CMPYKMYpou u @yHKyueu, nPpuduHou u cieocmeuem, meopuet u
Gaxmamu npu aumanuze npodremuwvlx cumyayuii U 000CHO8AHUU NPUHUMAEMBIX peuleHUuti Ha OCHOGe

eCcmeCcme€erHHO-HayYHblx 3HaHI/lIZ,' noKasvleambsv 63dUMOCEA3b MeDfCOy obnacmamu ecmecmeeHHbIx HAayK.

Conep:xkanue yueOHOro npeamera, Kypca ecrecrsosHanus 10 kiaace.
I. BBenenue (4 u)



Beenenue B ecrectBo3Hanue. [Ipupona-cpena oOuTaHMs U UCTOYHMK KU3HU 4YelloBeKa. B3auMOOTHOIIEHUS
YeJIoBeKa M NPUPOAbI, MX AualeKTuKa. lIpupoma — HMCTOYHMK TBOPYECKOrO BIOXHOBEHMS JesATeNed
HCKYCCTBA.
EcrecTBO3HaHMEe — eAMHCTBO Hayk O mpupoae. Marepuss u (GopMbl €€ CyliecTBOBaHUA. JlManekTuka
ecrecTBO3HaHUA. OCHOBHbIE 3Tanbl ero pa3BuTHs. [loHATHE O ecTecTBO3HAHUM, KaK CHCTEME Hay4yHBIX
3HAHUM O MPUPOJE.
Hemoncmpayuu. BuneodparmMeHTs! (OIS CENIbCKOXO3IHCTBEHHBIX YrOIUN, Kapbephl sl OOBIYM YIS U
pyIbl, METALUTyprUYecKrue KOMOWHAThl, Ta30- W HedrenpoBoabl, diotuaun, ['DC, TOI[ m ADC,
MIOCJICACTBUS 3€EMJIETPSICEHUM M IyHaMH, MCYE3HYBIIME BBl PACTEHMM U JKUBOTHBIX); PENPOAYKLUU
KapTUH BEJIMKUX XYIOXKHUKOB C Tei3axkamu U apyrumu oobektamu mnpupoabl (Ilumkuna, JleBurana,
AiiBazoBckoro, FOoHa 1 /1p.); My3bIKaJbHBIE ()PArMEHTHI, TOCBSIIEHHBIE SBICHUSAM pupozab! (HalkoBCKUH,
Cen-Canc, berxoeH u np.).
[TopTpeTsl y4eHBIX-€CTECTBOMCHBITATENCH, BHICO(PpPArMEHTH MO WCTOPUM BO3HUKHOBEHHUS W Pa3BUTHUS
(hU3UKH, XUMUU U OMOJIOTHH

II.LEcTecTBO3HAHME U MeTOAbI MO3HAHUA MHPa (16 1)
B3aumoceazv mesrcdy naykoit u mexnonozuamu
Hcmopus usyuenus npupoowl. Ilpocpecc 8 ecmecmeennblx HAYKAX U €20 8KIA0 8 pa3eumue YusUIu3ayuu.
Memo0owi hayuHo20 no3HaHUA U UX cocmasiauue. HabaoeHue, usmeperue, IKCnepuMenn,
MoOdenuposanue, cunomesd, 8bl800, nocmpoenue meopuu. PopMbl IO3HAHUA: HAYYHOE U HEHay4yHoe. J[Ba
YPOBHS HAYYHOT'O MTO3HAHUS: IMIIUPUYECKUI (1yBCTBEHHBIH, ONBITHBIN) U
TEOpEeTUUECKH (palioHanbHbIi). MoaenupoBaHue Ha TEOPETUYECKOM YPOBHE MO3HAHUSI U TUIIBI MOJIEIEeH
(uneanbHasi, aHAIOTHsI, MaTeMaTH4ecKas ). Pollb MBICIEHHOTO SKCIIEPUMEHTA U MAaTEMaTUYECKOTO
MOJIETUPOBAHUS B CTAHOBJICHUH U PA3BUTUHU €CTECTBEHHBIX HayK. DyHOameHmanvhvie NOHAMUS
ecmecmeo3HaHusl.
Azvik  ecmecmeoznanus. buonocus. buonoruueckass CUCTEMaTMKa UM €€ BaKHEHIIME  TAaKCOHBI.
bunomunanbHas HomeHkaatypa. [lonstue Buaa. Cucrematuka »xuBoTHBIX. [loHsiTHE TOpoabl. CucTemaTuka
pacrenuii. Ilomartue copra. buomormdyeckas HOMEHKIaTypa — OCHOBa  HIpOQEeCCHOHATBHOU
NeATEeNbHOCTH. Xumus. TpuBuanbHele  Ha3BaHusd. PalmoHasibHas  HOMEHKJIaTypa.  MexayHapoaHas
Homenknarypa MIOITAK.
XUMHUUYECKUEe 3JIEMEHThl U MPOUCXOXKACHWE MX Ha3BaHui . Knaccudukanus HeopraHM4YecKHX BEILECTB
(OKCHIIBI, KHUCIIOTBHI, OCHOBaHHS, COJIM) W MPUHLUMIBI 00pa3oBaHUs UX Ha3BaHUU. @usuxa. EnuHuiel
u3MepeHus: gusnueckux BeMWYMH Ha Pycu. EauHunsl usmepeHust (QU3MYECKUX BEIMYUH B HEKOTOPBIX
IpyTux crpaHax. MexayHapoJHas cucTeMa elWHULl u3MepeHus ¢usnueckux BennyuH — CH. OcHoBHbIE
U TIPOU3BOJHbIE €AMHUIBI U3MEpeHUs pu3nueckux BenuuuH CH.
Ecmecmeennonayunvie nonamus, 3akonst u meopuu. EctecTBeHHOHayuHble MOHATHS. KOHKpeTHbIe U
a0CTpaKTHbIE €CTECTBEHHOHAyUHbIE IMOHATHSA. 3aKOHBl €CTECTBO3HaHUsS. EcTeCTBEHHOHAayuHbIE TEOpPHUHU.
OnucarenpHble TEOPUU U 00bICHUTENbHBIE TEOPHU. [IpOorHO3HpYyIOIIas pojb €CTECTBEHHOHAYYHBIX TEOPUH.
Ecmecmeennonayunasn Kapmuna mupa. KapTtunsl MUpa: peNnruo3Hasi, ObITOBAs,
XyJoKecTBeHHast. Ecmemceennonayunas xkapmuna mupa (EHKM). OBomorus EHKM u ee »srambr
apUCTOTENEBCKUN, HBIOTOHOBCKUH, SMHINTEIHOBCKAs peBONtonus. [[puHIMIIBI TO3HAHUSA B €CTECTBO3HAHUU!
COOTBETCTBHUSI, TOMOIHUTEIbHOCTH, IPUUYNHHOCTH, CHMMETPHH.
Mupui, 6 Komopubix mot sncugem. Ilpumepuvl cucmemamuzayuu U Ha2AA0HO20 NPEOCMABLeHUs HAYYHO20
3HAHUA: NPOCMPAHCMBEHHO-8PEMEHHbLE XAPAKMePUCTUKU (HAHOMUD U MUKDOMUD, MAKPOMUD,
mezamup). I'paHHUIIBI MUPOB M YCIIOBHOCTb 3THX TPaHULL. Poib HayuHblX 00OCMUMNCEHUI 8 CO30AHUU HOBbIX
mexnonocull. Ieonoyus mexronozutl. IIpuOopsI AJIT U3y4eHUS] MEPOB, UX SBOJIONHS OT CBETOBOTO
Mukpockona P.I'yka 1o ckaHMpymoLero TyHHeabHoro Mukpockona (CTM) u aTOMHO-CHIIOBOTO
Mukpockomna (ACM). MonekyssipHOe pacrio3HaBaHUE U €0 poJib B IPUPOJIE U JKHU3HU YEJIOBEKA.
Kommerotepsr Oyayiero.
Jlemoncmpayuu. Tloptpetsl yueHbix- ectectBoucnbiTareneid (I'.I'amunes, J[.Menneneesa, I'.Mennaens, H.
bekeroBa, M. @apanes), pazauuHble MaTepualibHble (pu3nueckue (dekTpodopHas MalimHa — MOJENb
MOJIHUH, KPUCTAJUIMUECKHUE PEIIETKH Pa3IMYHbIX THUIIOB), OHONOrnueckue (MyJsKU I[BETOB, OPraHOB Tela
4eJioBeKa), reorpaduueckue (rinodyc, kapra, TeJurypuil),
XHUMHYecKHe (IIapoCcTep KHEBbIE U 00bEMHBIE MOJIETTH MOJIEKYJI Pa3InYHbIX BemlecTB). Chaiibl ¢ MOJensIMu
ctpoenus aroma Tomcona u Pesepdopra.



OTHOCUTENBHOCTh TOHATHS MYCTOTHL. Pa3nuuHbie QuU3NYECKHEe, XUMHYECKHE W OHOJOTHYECKHE MOJICIH.
[Toptpersr Apuctotens, K.Jlunnes, Y. [lapsuHa; BuacopparMeHThl ¢ TAKCOHAMHU B OOTAaHMKE M 300JIOTHU U
MpUMEpPhl CHCTEMAaTUKHU OTACTbHBIX DPACTEHWH W KUBOTHBIX. Tabmuma, crmailq win BuaeopparMeHT
«Homenxkmnarypa MIOITAKy; Tabmumpl win ciaidpl ¢ aHUManUsIMH 110 OOIIUM TMPUHIIAIIAM O0Opa30BaHUS
Ha3BAHUM BAKHENIIMX KJIACCOB HEOPraHMYECKUX COCAMHEHUN — OKCHJIOB, KUCIIOT, OCHOBAHHS, COJIEH, - U UX
KJ1accu(puKamm.

[Toprpersr Oma, Kynona, HetoroHa, DifHIITEiHA U Jp.; TaOJUIBI OCHOBHBIX M MPOU3BOAHBIX eawnui CU;
JUHAMHYECKHe BHUACO(PArMEeHThl, WJUIIOCTPUPYIOUINE BaKHEHIINE MOHATUS (U3UKU HPUMEHUTENIBHO K
TeMe ypoka; ciaiinx win BupeodparmMeHT «CTapopycCcKHe €IMHUIBI U3MEPEHHUS HEKOTOPHIX (PU3NIECKUX
BeIMYMH». Tabnuubl U BUICOPPArMEHTHI, WIIIOCTPUPYIOIINE Ba)KHEHIINE MOHSTHS, 3aKOHBI M TEOPHUU
€CTECTBEHHOHAYYHBIX TUCIUIUIMH 1O KypCy OCHOBHOM IIKOJIBI. BuaeoparMeHThl U CIalibl IO IBOJIOLUN
MHUKPOCKOIIOB.

Jlabopamopuvie onvimul. 1. TlocTpoeHrue paBHOCTOPOHHUX TPEYTOJBHUKOB M3 CIMYEK HA TUIOCKOCTH U B
npoctpanctBe. 2. WiumrocTpanusi NpUHIMNA COOTBETCTBUSA. 3. MojenupoBaHue NpHUHIUIA PaOOTHI
CKaHUPYIOIIETO MUKpOcKora. 4. Jloka3areasCTBO OSIKOBOM MPUPOIbI (HepMEHTOB.

IIpaxmuueckas paboma Nel. ImMnupuyeckoe Mo3HaHUE B U3YUYEHUU €CTECTBO3HAHUS.

Ilpakmuueckas paboma Ne2. IloctpoeHre MPOCTPAHCTBEHHBIX MOJIETICH HEOPTraHWYECKUX U OPraHUYECKHUX
COEJIMHEHMI B COIOCTABJICHUU C UX CBOWCTBaMH.

Ilpakmuueckas paboma Ne3. HaGnronenue 3a ropsiei cBeuoit

Ilpaxmuueckasa paboma Ne4. HabmoneHue 3a U3MEHEHHEM TEMIIEPaTyphl Jba U €r0 COCTOSHUEM IPHU
HarpeBaHUU

III. Meramup. OcBoeHHe KOCMOCa H ero PoJib B )KM3HHU Yes0BevyecTBa (9 4)

XpOHOJIOTHS aCTPOHOMHUYECKUX MPEJICTABICHUH U OTKPBITHIA: T€OI[EHTPHUYECKAs CUCTEMA

MHUpa; aHTPOIOIEHTPUYECKas CUCTEMa MHUPA; TeTUOLIEHTPHYECKas cuctemMa Mupa. AcTpoHOMBI 16-19 B.B.
UX BKJaJ B pa3BUTHE NpejacTaBieHuil 0 BeeneHnHol. Beenennas.: meopusi 603HUKHOBEHUSA, CMPYKMYpA,
cocmas, 260n0yust. ACmpoHOMUSA KAK HAYYHBILL YYHOAMEHM 0CBOEHUS KOCMUYECKO20

npocmparncmesa. Kocmoiorust. Bkiag oredecTBeHHON HayKd B MUPOBYIO KOCMOJIOTHIO. Pakemonocumenu,
UCKYCCMBeHHble CNYMHUKU, OpOUmaibHvle CManyuu, nianemoxoosi. OpourtanbHasi aCTPOHOMHYECKAS
obcepBaropus (OAO). Hcnonvzosanue cnymuukosvix cucmem 6 cghepe uH@GopMayuoHHbLX

mexHonocuti. Cogpemennbie HaAy4HO-UCCIe008aMENbCKUE NPOSPAMMbL NO U3VUEHUIO KOCMOCA U UX 3HAYeHUe.
IIpobnemel, ceszanmbie ¢ 0ceoeHuem Kocmoca, u nymu ux peuienus. Medxxcoynapoonoe compyonu4uecmeo.

IV. O60on10uku 3emun: aurocdepa, ruapochepa, armochepa (12 4)

Cmpoenue 3emau. Jlumocghepa. BuyTpeHHee cTpoeHHe 3eMJIM U €€ XUMHUUYeCKuil coctaB. CTpoeHue u
cocTtaB nuToc(epbl. MuHepansl U ropHsle noposl. Pyasl. Jlutochepusie mautel. 3emiuerpsicenus. lkana
Puxrtepa. nTeHcHBHOCTD 3emieTpsicenuil. [{lynamu.

T'uopocgpepa. Oxeanvt u mopa. CocraB rujnpocdepbl. MupoBoit okeaH. Mopsa. Herunuunsle
Mmops: CapraccoBo, Kacnuiickoe n Apanbckoe. Tema Mopsi B IPOU3BENECHUAX MHUPOBOU XYyJ05KECTBEHHOM
KYJIbTYpBHI.

Boowt oxeanoe u mopeit. XuMHUYECKHAN COCTaB MOPCKOM M OKeaHW4Yeckoil Boabl. [Ipomume. Jlen B okeaHe.
I'pennannus. Antapktuaa. JIBmkenue Bog MupoBoro okeana. [IpminBbl 1 oTiIMBBL. MOpCKHE TE€UEHUS.
Tunsl kKIMMaTa.

Boowt cywiu. Bonel cymu u ux kinaccupukamus. Poguuku. I'eifseppl. MuHepanbHble BOABI U HUX
KJIacCUpUKaLUs. [Ipo6nema npecnoit Boael. O3epo baiikan. KapcroBeie siBneHuss u oOpa3zoBaHHE
CTaJIAKTUTOB M CTAJIATMUTOB. AHOMaJIbHbIE CBOMCTBA BOJBI M UX 3HAYCHUE B IPUPOJIE.

Ammocgepa. Ilozooa. Atmochepa u ee coctaB. BeprukanpHoe cTpoeHue atmocdepsl: Tpomocdepa,
ctpatocdepa, me3ocdepa, Tepmochepa, 3x3ochepa. CoctaB Bo3ayxa. O30HOBBIE NBIPHI M MAPHUKOBBIN
addexr. [loroma u xaumar. Ammocgeprnoe oasnenue. Bemep. Atvochepnoe nasienue. Kecconnas u
BbICOTHAsA OoJie3HU. L{UKIOHBI M aHTULUKIIOHBL. ATMOc(hepHbIe (poHTHL. BeTpa u ux BUABL: HIKBAI, cMeEpY,
aHTHUIIaccaT, maccat, Opus, GeH, 6opa, CHPOKKO, MyCCOHBI, TAU(YHBI, yparaHbl, CMEPYH, TOPHAJIO.

[Ixana bodopra.

Bnasxcnocme 6030yxa. Bnaxnocts Bozayxa. [Icuxpomerp u I'urpomerp. Touka pocsl. Obnaka, ux (Gpopmsl
u pa3mepsl. Tyman. Ocaaku u ux tumnsl. Panyra.
Hemoncmpayuu.  OOpasupl pyll, MUHEPAJIOB U TOPHBIX MOPOJI, pU3HUECKas KapTa IMOIyILapUid, aTiaackl.



KapTtel: Mopckux teuenuit, puzndeckue kaptol Mupa u Poccuiickoit @eneparui.
Buneodparments! u gororpaduu mo teme ypoka: CTpoeHHE 3eMJIH, 3eMIIETPSICEHUs], LIyHAMH, Pa3IHMYHbIe
OKeaHbl U MOps, alcOepru, MOpCKHE TEUEHUs, POJHHMKH, Tei3epbl, o3epo baiikan, KapcToBBIE SBICHHS
(cTanmakTUTBl U CTaJarMUTHI), aTMoc(hepa U ee COCTaB, IUKIOHBI M aHTUIUKIIOHBI, BUJIbI BETPOB, TyMaH,
paayra, OCaku pa3audHbIX TUIOB. Penponykuuu kaptun - M. AliBazoBckuil «JleBsiToiil Bay», U. JleButan
«beper Cpeguzemnoro mopsi», M. Ilumkun «Ha Oepery mops», JI. Jlaropao «Mope», A. PwuioB «Ha
roay0oM mpoctopey»; ¢parMeHThl MY3bIKaIbHBIX TpousBeneHuil - H. Pumckwuii-KopcakoB «Cankoy», K.
Jlebroccu «Mope», M. PaBenb «Jlonka B okeaHe» u3 cOopHuka «3epkanay, 1. HalikoBckuii «Jlebenunoe
o3epo», M. Mycoprckuii  «CHerypoukay». [IpeBpariennss HepaCTBOPUMBIX KapOOHATOB KaJbIMA U MarHHs
(cpemHux coiieil) B pacTBOPUMBIE THAPOKAPOOHATHI (KHUCIBIE COJIM) U OOpaTHO — MpUYMHA OOpa30BaHUS
CTaJJAKTHUTOB M CTajJarMUTOB. MojenupoBanue napHukoBoro 3¢ddekra. I[Ipubopsl: mns wu3MepeHus
aTMocdepHOro aBiieHus (0apoMeTpsl), JIsI U3MEPEHUS BIAXKHOCTH BO3yXa (TUTPOMETPHI).
Jlabopamopnvie onvimel. 1.3ydenue coctaBa rpanuta. 2. MoaenMpoBaHUE BBICOKOW IMJIOTHOCTH BOJIBI
MeptBoro mopsi. 3. Pacuiupenue Bo/ibl IpYU HArpEBaHUU.
Ipaxmuuecxas paboma Ne 5. VI3yueHue KOJJICKIIUU TOPHBIX TTOPOJT
IIpaxmuueckas paboma Ne 6.VI3yuenue napaMeTpoB COCTOSIHUS BO3/1yXa B KaOUHETE.

V. Makpomup. Hayka 06 okpy:kawiueii cpene. buocdepa. (23 4)

)I(MS‘Hb, RPU3HAKU IJHCU6020 U UX OMHOCUMEIBHOCHb. OCHOBHBIE CBOMCTBA >KHBOT'O OopraHusma:
CINHCTBO XHMHYCCKOro CocCraBa, oOMeH BCIICCTB, CaMOBOCHPOU3BCACHUC, HaCJICACTBCHHOCTD,
HU3MCHYUBOCTBD, pa3BUTHUC u PpOcCT, PasapaKuMocCThb, JAUCKPETHOCTD n

LEJI0CTHOCTh, 3HEPrO3aBUCUMOCTD.

JKuBble CHCTEMBI, KaK CaMOYIPaBIISIIOIIMECS, CAMOPETYIUPYIOLINECS, CAMOOPraHU3YIOIIUEC CUCTEMBL. TpH
Hayaja TepMoauHaMuky. lloHsTue sHTpONMH.

Ilpoucxoicoenue dcusznu na 3emiae. OCHOBHBIE THIIOTE3bl IPOUCXOXKACHHUS >KU3HM Ha 3eMmie:
KpEealMoHM3M, TUIIOTE3a CaMOIIPOU3BOJIBHOIO 3apOXKACHMS KM3HU U3 HEXUBOTO, KOHILENINS OHWOTeHes3a,
TUIOTE3a MAaHCIEePMHUU. [MMoTe3a MPOUCXOXKICHHUS XKU3HHU MyTeM OMOXMMHYECKOM 3BOJIIOLUM (TMIIOTE3a
Onapuna—XodnzaeitHa). Jluckyccus 0 BO3MOKHOCTH CYIIECTBOBAHUSI BHE3EMHBIX ITUBUITU3AIINM.
Xumuueckuii cocmag Kiemku. XUMUYECKas OpraHU3alus KIETKHM Ha aTOMHOM — 3JIEMEHTHOM, - YpPOBHE.
MakposnemeHTsl. MHUKpO371eMEHTEl. MOJEKYISApHBIA  YPOBEHb XUMHUYECKOM OpraHU3alMM  KIETKH
(MonekynsipHBII cocTaB kieTkn). Heoprannueckue coequHeHus kieTku. Bopa u ee ponb. MuHepanbHble
conu. OpraHuyecKre BeecTBa KJIETKH.

Ypoenu opzanuzayuu scuznu. Knetounslii ypoBeHb OpraHU3alMK KU3HU Ha 3eMie. TKaHEBBIH ypOBEHD.
Tunel TKaHel JKUBOTHBIX (dMUTENHANIbHAS, COCIUWHUTENIbHAsA, MBbIIIEYHAs, HEpPBHAas) W pacTeHUi
(obpa3zoBarenbHas, MOKPOBHAsL, OCHOBHAs U NpoBojsmas). OpranHslii ypoBeHb. OpraHu3MEHHbIH YPOBEHb.
[TonmynairoHHO-BUI0OBOM YpoBeHb. bruoreolnieHoTn4Yeckuii ypoBeHb. buonieno3. buochepHsiii ypoBeHb.
Ilpoxkapuomur u ykapuomel. IIpokapuoTel U dykapuoThl. bakrepun M ux kiaccuukauus: no ¢opme
(Oanmiibl, KOKKHM, CIMPUILIIBI, BUOPHUOHBI), IO TUIY NMUTaHUs (carpoduThl, Tapa3uThl), IO OTHOIIEHHUIO K
kucnopony (a’poObl, aHad’poObl). OCOOEHHOCTH CTPOCHHS OakTepuil M WX KHU3HEAEITeTbHOCTU. Poib
OaxkTepuu B MPUPOE M KU3HU uyeroBeka. [lnaHnobakTepun (CuHe-3€leHble BOJOPOCIN) U OCOOEHHOCTH UX
CTPOEHUS U XKU3HenesTenbHoCTH. Ponb inanobaktepuii B nmpupoae. CTpoeHue KJIETKH 3yKapuoTOB.
Knemounaa meopua. Ilpocmeiimue. Bupycwi. Kiietounas teopuss u ee mnosioxkenus. [Ipocreiimme:
KTYTUKOBBIE, PECHUYHbIE, aMeOOuIHbIe. 3HaUEHHE NMPOCTEHIINX B MPUPOJE M KU3HU uesloBeKa. Bupycsl.
CrpoeHrne M OCOOCHHOCTH KHU3HEAESITeNbHOCTH BUPYCOB. BupycHbie 3a0oneBanus uenoeka. BUY u
CIIUA. T'pubsl. Ponb rpuboB B mpupoie 1 B XO3IHCTBE YellOBEKa.

Ilonamue ouonocuueckon 3eonwouuu. Ieonoyuonnaas meopus. lloHsatue OHOJOTUYECKONH SBOJIIOLMH.
JUTUTenbHOCTh, HEOOpATUMBIN XapaKTep, HAPaBIeHHOCTh HBOIIOIMH. OCHOBHbBIE HAIPABJICHUS SBOJIOLUH.
buonornueckuii nporpecc. bruonornyecknii perpecc. AHTPOIIOr€HE3 U €ro JTallbl.

[Ipennocsiiku  co3ganust 3BoaoLMOHHONM Teopun Y.Jlapuua. Jlormueckas CTpyKTypa JapBHHHM3Ma
(130bITOYHAs MHTEHCHUBHOCTh pa3MHOKEHHUs, Oopb0a 3a CyIIeCTBOBAaHME U €€ BHJIbl, €CTECTBEHHbIN
or6op).CunTeTndeckas Teopus Boonul. Mukpossomonusa. BunoobpazoBanue (reorpadudeckoe u
sKoJIorueckoe). Makpo3Boronus. JIBUxKyIre CUiIbl HBOJIOLMN: MYTallMOHHBINA MPOLECC, MOMYIISIIUOHHbIE
BOJIHBI, M30JIA1HsI. POPMBI €CTECTBEHHOTO 0TOOpa: CTAOUIM3UPYIOLIUH, IBYKYILUHI, TU3PYITHBHBIMN.
Coepemennvie memoovl nOOOEPIHCAHUA YCHMOUYUGOCU OUO2E0UEHO306 U UCKYCCHEEHHBIX IKOCUCHIEM
[TonsiTre sxocucreMsl. buoron. buonenos. buoreonenos, CTpykTypa 1 OCHOBBI

¢bynkunonuposanusi. OTianyus OMoreoeHo3a ot 3KocucTeMbl. HectabuinbHble 1 cTaOMIIbHBIE



sKOocHCTeMBI. bruoreoxumuueckue notoku. Kpyrosopots! Bemectsa. IIlpuHuumnel ycroiiunBoctu
OuoreoneHo308. HayuHble OCHOBBI CO3/1aHMS U O I€PKAHUS UCKYCCTBEHHBIX dKocucTeM. [IpousBoacTso
pacTUTENLHON U )KUBOTHOBOAUECKON MPOAYKIMH: ITPOOJIEMbI KOJIMYECTBa U KayecTBa. KitacTepHbIi moaxon
KaK crioco0 BOCCTAHOBJIEHHUS OMOT€OXUMHUYECKUX IOTOKOB B MCKYCCTBEHHBIX IKOCUCTEMAX. AHTHOMOTHKH,
NECTULUABI, CTUMYJIATOPBI POCTa, yIOOPEHUs U UX MpUpoHbIe anaoru. [Ipobiema ycroitunBocTu
TOPOJCKHX 3KOCHCTEM.

Huweevre yenu. Ixonozua. Ixonocuveckue ¢pakmopsl. TUTIONOTUS KUBBIX OPraHU3MOB IKOCHUCTEMBI:
IIPOAYLIEHThI, KOHCYMEHTBI, penyleHTsl (carnpodutsl). ABToTpodsl. I'eteporpodsl. IloHsATHE O HUILEBBIX
(Tpoduuecknx) memsix OuoreorieHo3a. [lumieBass 1emb. /[Ba OCHOBHBIX THUMA TPOPHUECKHUX IETed —
nacTOuInHble (Lenu BbleJaHWs) M JETpUTHbIE (Henu pasznoxeHus). [lumeBas ceTb. DKoJoruueckue
nupaMuibl (YUCIeHHOCTH, Ouomaccel, sHepruu). IlpaBumo 10 %. Ilonstue 06 skonoruu. OCHOBHBIE
poOJIEMBbl 3KOJIOTUU. DKOJOrHUecKue (PaKTopbl: a0MOTHYECKUE, OMOTHYECKUE, AaHTPOIIOT€HHBIE.
IKonozuueckue npodiemvl cO6peMeHHOCHU

buocdepa u ee rpanunpl. Konnenmus sBomoniuu 6uocdepst B. U.Beprnanckoro. Hoocdepa.

Texnocgepa. OcCHOBHBIE IOJXO/ABI B YUeHHH 0 OHochepe: IHePreTHIeCKuil, OMOre0X MMHYECKHIH,
MH(GOPMAaLMOHHBIN, IPOCTPAHCTBEHHO-BPEMEHHOM, HOOC(hEepHbI. buocghepa: smanvt popmuposanus u
cyenapuu pazeumus. AKTyaJlbHbIE 3KOJOTUYECKHE NPOOIEMbI: ITI00aIbHbIE, PErMOHATIbHBIE, JIOKATbHBIE, UX
IPUYUHBI U CIIEACTBUA. DKOJIOTHYECKUEe MPOOIEeMbl SHEPreTUUECKOM oTpaciu. AlbTepHaTUBHAS
SHEepreTHKa. PaloHanbHOE HCTIONb30BaHUE SHEPTUU U dHEpProcoepekeHne. JHepreTuieckas 6€301acHOCTb.
TpaHcHanmoHaNbHbBIE IPOEKTHI B 00JIACTH SHEPIeTUKU. METO bl H3yUeHHs COCTOSIHUS OKPY’KAIOLIEH Cpebl.
N3menenus oKpyKarolei cpeipl, Kak CTUMYJI U1l PA3BUTHS HAyYHBIX UCCIEIOBAaHUM U TEXHOJIOTUH.
EcrecTBeHHO-HayuHbI€ MOJXO0/IbI K PEILIEHUIO SKOJIOTHYECKUX MTPo0IieM, pupoiocOeperaronye
TEXHOJOTUU. MexayHapoaHbIE U POCCUHCKHE ITPOrPaMMBbl PEIICHUs SKOJIOIMUECKUX MPoOIeM U UX

3¢ PEeKTUBHOCTB.

IIpoonemvt 0omx0006 u 3azpasHeHus OKpydHcaowiell cpeosvl

B3aumoceasv cocmoanun okpyscarowieii cpeovl U 300pP06ba 4en06eKa

Herpanamus okpysxaroleit cpesl. [[porpaMMbl MOHUTOPUHTA Ka4ECTBA OKPYXKAIOIIEH Cpe/ibl. 3arpsi3sHEHUE
BO3yLLIHOM, BOAHOM CpeJbl, IOUBBI, IPUUUHEI U ciencTBus. lllymoBoe 3arps3HeHne. DJIeKTpPOMarHuTHOE
Bozaeiicteue. [1/IK. YcroltunBocTh opranusma 1 cpesibl K CTPECCOBBIM BO3JeHCTBUAM. 3aboneBaHusl,
CBSI3aHHBIE CO CHUKEHHEM KauecTBa OKpykarolleil cpensl. MHIuBuayansHble 0COOCHHOCTH OpraHu3Ma Ipu
BO3JIEHCTBUM (PaKTOPOB OKpysKaroleil cpeabl. COBpeMEHHbIE TEXHOJIOTUU COKPAIIEHNsI HEraTUBHOIO
BO3/EHUCTBUS (PaKTOPOB OKpYy»Karolel cpesbl. HayuHble OCHOBBI TPOEKTUPOBAHUS 3/I0POBOI cpeibl
oOuTaHusl.

Hemoncmpayuu. BuneodparmeHTs! U ¢gororpaduu Mo Teme: MPOLECcChl THUEHUs, OpOoXKEeHHUE, MPOLECcChl
JUCCUMMJISILIMY; TIPEACTAaBUTEIN IPOKAPUOT U IYKAPUOT; OCOOCHHOCTH CTPOEHHSI BUPYCOB, MIPEICTABUTEIH
napcTBa rpuOOB, HKOJOTMUECKHME CHUCTEMbI, IpHUMEpbl TNHIIEBBIX Leneil. PactBopeHue B Boje
XJIOPOBO/IOpOa (AMCCOIManMsl COJMSHOM KHUCIOTHI), PAaCTBOPEHHE KPUCTAJJIOB IEpMaHraHata Kajius WIH
MEIHOTO Kylopoca B BOJE€, UCHapeHHe BOJbl, AU(GPy3us maxydyux BewiecTB (OJIEKOJIOHA) C ropsiuei
JAMIIOYKM HaKaJlMBaHWs, HWCHApEeHUWE Kalull coupra ¢ (QUIbTpOBaIbHOW OymMarn wWiM can(eTku.
Penpoaykiuu KapTUH BEIMKHX XYA0)KHUKOB Ha TeMY OOECTBEHHOT'O MPOUCXOXKIECHHS )KU3HU; Pa3IMYHBIX
HMPUPOAHBIX 3KocucTeM. TaOnuubl W MiaakaTel: «XUMUYECKHI COCTaB KJIETKH», «IBOJIIOIMOHHOE JIPEBO
pacTeHuii»,  «OBONIOLMOHHOE  JPEBO  JKMBOTHBIX»,  «OBOJIIOLMOHHOE  JPEBO  IPUMAaroB H
yenoBekay. [loprpersr A.W. Onapuna u J[x. b. Xonneiina, T.IlIBanna, J[.11. UBanoBckoro u O. /[xenHepa,
A.Tencmn, B. Cykauesa, 3. I'ekkens, B.M.Bepnanckoro, Y./lapBuna. IlnakaTel M MyJspku OpraHoB U
CHCTEM OpraHOB PaCTEHMI, YeJIOBEKa U JKUBOTHBIX. [leMoHcTpanus npoiecca GoTOCHHTE3A.
Jlabopamopuvie onvimsi. 1. CpoiicTBa OenkoB. CpoiicTBa Tioko3bl. CBoiicTBa caxaposbl. CBoicTBa
Kpaxmara.

Ilpakmuyeckasn paboma Ne 7. PacriozHaBaHHE OPTraHUYECKUX COSIUHEHHN

Ilpakmuueckas paboma Ne 8. I3yuenne paCTUTEIILHON U KUBOTHOM KJIETKH

IIpakmuyeckas paboma Ne 9. I3yueHrie MUKPOCKOITMYECKOTO CTPOCHUS )KUBOTHBIX TKaHEH

Ipakxmuueckasa paboma Ne 10. V3ydeHue NOBENEHHUS MPOCTEUIIUX MPOCTEHIIMX IMOJ MHUKPOCKOIIOM B
3aBHCHUMOCTH OT XUMHUYECKOT'O COCTaBa BOJHOM CpPENbI.

IIpakmuyeckaa paboma Ne 11. VI3ydeHue B3aUMOCBSI3€l B MCKYCCTBEHHOH 3KOCHUCTEME — aKBapuyme U
COCTABJICHHE LIETIEN MUTaHUS.



IIpakmuyeckaa paboma Ne [2. I3yueHue OBITOBBIX OTXOJOB. Pazpabomka npoekma pazoeivHoz2o cobopa
mycopa.

VI. Aonotuyeckue (pakTopbl H NPUCIOCOOJEHHOCTh K HUM KUBBIX OPraHU3MOB (28 1)
Ocooennocmu knumama Poccuu. 3ona apkmuueckux nycmsino, myHop u
necomyndp. Kmumar Poccun. IIpuponHo-kinumatudeckue 30Hbl Poccun: apkTUYECKUX IIyCTBIHB, TYHID,
JIECOTYHIp, TaWI'W, CMEIIAHHBIX W I[IUPOKOJIMCTBEHHBIX JIECOB, JIECOCTEIHAs, CTelel, IMOIYMyCThIHb,
nycTeiHb. Pa3HooOpasue M MpHUCIIOCOOJCHHOCTh JKHUBBIX OPraHU3MOB K TOW WJIM WHOW MPUPOIHO-
KJIMMaTHYECKOHN 30He.
Onexmpomaznumnas npupooa ceema. Cer. Pa3BuTue npeAcTaBIeHUNM O MNPUPOJE  CBETA.
DnexTpoMaruutHoe uziaydyenue. [lnuna Bonubl. Yactora koneOanuil. Illkanma 3eKTpOMAarHUTHBIX BOJIH. y-
Jlyuu, peHTreHOBCKOE M3IIyueHHE, YIbTpa(HOIeTOBOE H3IIydeHHE, BHUANMOE H3JIydeHHe, MH(PpaKpacHoe
U3ITy4YEHUE U UX POJIb B IPUPOJIE U )KU3HH YEIOBEKA.
Onmuueckue ceolicmea ceema. JIBoiictBeHHass mnpupoga cBera. DoToH. 3akoHBI OTpaxeHUss U
npenomiieHus: cBeta. OTHOCUTENBHBIN MOKa3aTelb npenomiieHus. DakTophl, BIUAIOINIME HA MOKAa3aTelb
IIPEIOMJICHUS:  IPUpOJA  BEIECTBA, TEMIIEparypa, JJIMHA  BOJHBl  NAJAIOLIEr0  M3JIY4YEHMS.
Pedpakromerp. ucnepcus, audpakius u nuHTepepeHIus cBeTa.
Ceem u npucnocoda1eHHOCmb K HEMY HCUBBIX OP2aHU3MO06. BiusHUe cBeTa Ha OPraHU3aLUIO )KU3HEHHOTO
1ukia opranu3moB. buopurmel. dotocunTe3. Knaccudukaius pacteHuit Ha CBeTONIOOUBbBIE, TEHETIOOUBbIC
U TeHeBbIHOCHUBbIE. @POTOTponu3M. 3HayeHHE CBeTa JUIsl OpPUEHTAlMM JKUBBIX CYLIECTB B
MPOCTPAHCTBE. BHOMOMHUHECHIEHIIUS U €€ POJIb B )KU3HH KUBOTHBIX.
Buympennasa snepzua makpockonuueckou cucmemsl. TepMOIMHAMUKA U €€ IPOTHOCTUYECKOE 3HAUCHHUE.
BuyTpenHnss sHeprusi TepMoAnHaMuueckoil cucteMbl. [lepBoe Haudano TtepmoauHamuKku. Teronepenaya.
TennonpoBonHoCcTh. KOHBEKIIMS: €cTeCTBEHHAs U IPUHYAUTENIbHAA. TemnoBoe n3yyeHue.
Tennosoe pasnogecue. Temnepamypa. Bropoe Hayano tepMoauHaMuku. KoIWYecTBO TETUIOTHI
Tennoemkocts. TermoBoe paBHOBecue. TepMOAMHAMHUYECKHE CHCTEMbBI TPEX THUIIOB: H30JIMPOBAHHBIE,
3aKpBIThIC U OTKPHITHIE. Temmneparypa, Kak apaMmeTp COCTOSIHHS TEPMOIUHAMUYECKON CUCTEMBI.
Temnepamypa u npucnocod1eHHOCHb K Hell HCUBHIX OP2AHUZMOB.
Tepmoperynsamus B XKuBOM mpupone. TermonpoAykuus U TEmaooTAada. MeXaHU3Mbl TEPMOPETYISIIHH
KUBOTHBIX M pacTeHuWid. Temmeparypa Tena deioBeka W ee ¢usmojormueckas poib. Kimaccudukarms
XKUBOTHBIX N0  TEMIIEpAaTypHOMY  pEXUMY  Ha  TOMOHOTEPMHBIE NOWKWIIOTEPMHBIE U
rereporepMHble. Kiaccuduxaius opraHu3MoB [0 TEMIIEpaTyYpHOMY UHTEPBALy OOUTaHUS: 3BPUTEPMHbIE U
CTEHOTEpMHBIE. AKKIMMaTH3alus. TeMrepaTypHbIid PeKUM.
Cmpoenue monexkynvt u ¢usuueckue ceoiicmea 600vl. CTpoeHue MoJeKynbl Boabl. Boma kak
pactBoputenb. Ousznyeckue CBOMCTBA BOJBI: aHOMaJIbHAsl TEMIIEpaTypHasi 3aBUCUMOCTb IJIOTHOCTH BOJIBI;
BBICOKOE TIOBEPXHOCTHOE HATSKEHHE BOJbl; aHOMAJIbHO BBICOKME 3HAUEHHUs TEeMIIepaTyp KWUIIEHUS H
TIJIaBJICHUS BOJIbI; BBICOKOE 3HAUYEHUE TEIJIOEMKOCTH BOJBI.
3HaueHue PU3NYECKUX CBONCTB BOJIbI JIISl IPUPOIBL.
dnekmponumuueckana ouccoyuayus. OCHOBHBIE IOJIOKEHHSI TEOPUHM ANIEKTPOJIMTUYECKON AMCCOLUALNH
(TOMH). DnexTpoauThl U HEINEKTPoIuThl. Kitaccudukaius HOHOB 1O pa3IMYHBIM OCHOBAHHSIM. MexaHUu3Mbl
JUCCOLMAIMKU  DJIEKTPOJUTOB C PAa3HBIM THUIIOM XUMHUYECKOW CBA3U. CTENEHb DJIEKTPOIUTHYECKOU
nucconnarui. CoJiv, KUCIOTHI U OCHOBaHUS B cBeTe TO/I.
Pacmeopumocmos. pH, kak nokazamenv cpedvl pacmeopa. PacTBOpUMOCTb U €€ KOJMYECTBEHHAas
XapaKTepUCTHKa — KO3 GUIIUEHT pacTBOpUMOCTU. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA B PacTBOPE.
Bona kak amdomnur. Ilonstue pH pactBopa. 3nauenue pH B npupozge. 3Hauenus pH dusznonornyeckux
YKUJIKOCTEN YeJIOBEKA B HOPME.
Xumuueckue ceoiicmea 600bl. XVUMHYECKHE CBOWCTBAa BOAbI. B3anMozelicTBue BOJbl C MeTaJllIaMHU.
B3anmoneiictBue Boabl ¢ okcugaMu. ['uaparamus. BzaumopeinctBue BOIbl € coiiAMu. ['mapoisms.
Pasnoxxenue Boabl. [TonsiTHe 00 s1ekTponuse u GoTonuse.
Booa - abuomuueckuii ¢pakmop 6 »ycuznu pacmenuil. Pons Bonbl B 6uocdepe: KompIOenb KU3HH, Cpelia
OOUTaHUs, yJACTHUK OMOXMMUYECKHUX MPOIIECCOB, YUaCTHUK CO3JIaHHsI OMOTeOI€HO30B, PErYIATOp KiIuMara
Ha IutaHere. ['MApONN3 OpraHMYecKUX BELECTB B KHUBBIX opranusmax. Kmaccudukanus pacteHui 1o
OTHOIIEHMIO K KOJIMUECTBY BOJIBI B OKpYKaIOLIEH cpene: ruaaTouTsl, TiAPO(GUTHL, TUTPOPHUTHI, ME30(PHTHI,
KCepOUTHI.
Conenocms, kax adbuomuyeckuii ¢paxmop. Comu. Knaccudukanus coneir. Hanbomnee pacnpoctpaHeHHbIE
KHUCJbIE COJH, UX mNpuMeHeHue. XKectkocTs Boabl. Conu Kak MuHepanooOpasyromue BemiectBa. Conn —



abuotnueckuii ¢axrop. IIpUcrocOONIEHHOCTh PACTEHUI M JKMBOTHBIX K Pa3IMYHOMY COJIEBOMY PEKHUMY.
BnusiHue conu Ha OpraHu3M 4eI0BeKa.
Ilouea, kaxk abuomuueckuii ¢paxkmop. llonsTne o mouBe U Kilaccupukamus mnous. [Iporece
nmo4yBooOpa3oBanus. Jdnadudeckue (GakTopbl Cpeabl U MPUCIIOCOOJICHHOCTh K HUM JKHBBIX OpPTaHHU3MOB.
3HayeHrne TOYBBI B NPUPOAE W >KU3HM YEJIOBEKA: Cpelda OOMTaHUs JKUBBIX OPraHU3MOB; SKOHOMHYECKOE
3Ha4YeHue, 00JalaeT IJIOAOPOAMEM, OKa3bIBAaeT CYLIECTBEHHOE BIMSHHUE Ha COCTaB M CBOMCTBa Bcei
ruspocdepsl 3eMIIH, SBISETCS TIAaBHBIM PEryJIATOPOM cocTaBa atMochepsl 3eMiin, Ba)kKHEHIINH KOMITIOHEHT
ouoreoneHo3a. L[BeT u quarsocTuka 1nous.
Buomuueckue ¢haxkmoput okpyxcatouieit cpeosvt. buotnueckue Gaxtopsl. buorTnueckre B3aMMOOTHOIIICHUS
MEX]Jy OpraHM3MaMH: KOHKYpPEHIMs, XUIIHUYECTBO, CUMOMO03 (MyTyaau3M, KOMMEHCAIN3M), Iapa3uTU3M
(3kTO- M 3HAONApa3uTel). [IprMepsl OMOTHYECKUX B3aUMOOTHOILICHHI B IPUPOJIE.
Hemoncmpayuu. Buneodparmentsl u ¢dororpaguu mo Teme: XapaKTepHble OHOIeOLEHO3bl MPUPOIHO-
KIMMAaTH4YeCKUX 30H Poccum; pa3BUTHE TIpPEACTaBICHUH O TMPHPOJE CBETa; OMOIIOMHHECIICHIHS;
TeruIonepeiaya u TeIIONPOBOJHOCTh; OMOTHYECKHE B3aUMOOTHOILIEHHUS MEX/ly OpraHU3MaMHu;
Kaprsr: npupoano-kimmarndeckux 30H Poccnn, nousenHas kapra Poccun.
[Toptpetsr: ®@. I'pumansau, X. I'oitrenca, O. ®penens, M. Ilnanka, /[>x.MakcBemwia, B.B. Jlokydaesa.
[lIxana snexTpoMarHuTHBIX BOJIH J[>k. MakcBemta. OTpaxkeHue u TpelioMyieHue cBera. Jlucnepcuu cBeta
U OOpaTHBIH SKCHEPUMEHT [0 «CMEIIEHUIO» LBETOB. SIBiaeHue audpakuuu. JKusble winm repbapHble
HK3EMIUTSIPBI TIPECTABUTEINICH CBETOIIOOMBBIX M TEHEBBIHOCIMBBIX pacTeHHid. PaboTa MpOTHB CHIT BHEIIHETO
JABJICHUS 3a CUET pACLIMpEHHUs ra3a. OJEKTpU3auusi BOAbl. AHOMaJIbHAs TEMIIEpaTypHas 3aBUCUMOCTD
IJIOTHOCTH BOJbl. HuUCXOZAIMH DNOTOK XOJOJHOM M BOCXONAIIMK IIOTOK TEIUIOW BOABI. BeIicoKoe
IIOBEPXHOCTHOE HATSDKEHHE BOJbI. PacTBOPHMOCTB BELIECTB B HENOJIAPHBIX U MOJSIPHBIX PacTBOPUTEIISX.
[IpoBepka 51eKTPONPOBOIHOCTH PACTBOPOB 3JIEKTPOIIUTOB U HednekTponutoB. Onpenenenue pH pactBopa
pa3IM4YHBIX KUIAKOCTEH. B3aummoneicTBue BOABI C MeTaulaMu. B3auMonelicTBHe BOIBI € OKCHAAMH.
['uaponus cosnell, 00pa30BaHHBIX CHJIBHBIM OCHOBAaHMEM M Cla0OM KUCIOTOM U HaoOopor. Pacrenus
Pa3NIMYHBIX IPYII O OTHOIIEHUIO K KOJIMYECTBY BOJBI B OKpY’Karollel cpene (KHUBbIE WM repOapHble
AK3EMILISPHI).
Ilepexon cpenHell coiau B KUCIyH0 M HAoOOpoT. IIpuroroBieHue >KeCTKOM BOAbI M MCCIEIOBAHUE €€
cBoricTB. [lomyueHne rugpokcokapOoHaTa MeIn (MajJaxuTa) ¥ UCCIIE0BATh €T0 CBOMCTB.
Jlabopamopnvie onwvimei. 1.HabmogeHune uUHTEpQEpEeHIIMOHHON KapTUHBI Ha MBUIBHOM IJICHKE.
2.Habmonenne nudpakunoHHoi kapTunbl. 3. HaOmioneHue pacnpocTpaHeHUs BOJHBIX PacTBOPOB IO
PacTEeHHUIO.
Ilpakmuueckas paboma Ne 3. VIzydueHune npucrnocoOIEHHOCTH OPraHU3MOB K Cpejie OOMTaHuUS.
IIpakmuyeckasa paboma Ne 14. VI3ydeHue BOJHOBBIX CBOMCTB CBETA.
Ipaxmuueckas paboma Ne 15. 3ydueHue n3o0paxeHusi, 1TaBa€MOro JUH30M.
IIpakmuyeckasn paboma Ne 16. I3mepeHue yaenbHONU TEMI0OEMKOCTH BOJIBI.
Ilpakmuueckas paboma Nel7. I3ydeHue k€CTKOM BOJIBI M YCTpaHEHUE €€ )KECTKOCTH
Ilpakmuyeckas paboma Ne 18. ViccnenoBanue cpeibl pacTBOpa cosiel M COKa pacTeHUH.
Ilpakmuueckas paboma Ne 19. I3ydenue cocrtaBa moys

VII. ITIpocTpancTBo 1 Bpems (6 1)
Ilonsatna  mpocTpancTBa M BpeMeHHU. lIpocTpaHCTBO M BpeMsl B KJIaCCMYECKOM MexaHuWke HproToHa.
AbcoutoTHOE TpocTpaHcTBO. OHOPOAHOCTH IPOCTPAHCTBA.
N3otponHocTe mpocTpaHcTBa. MHepnumanbHas cucTeMa OTcYeTa M HEpBbIi  3akoH HbroToHa.
IIpeoOpa3oBanust I'anuiness U mpUHUMO OTHOCUTeNbHOCTH [anmunes. AOcomoTHoe Bpems. CrnernuanbHas
teopusi otHocutensHocTH (CTO). JIBa moctynata CTO u OCHOBHBIE CIEJCTBHUS, BBITEKAIOLIUE W3 HUX.
O6mas teopust otHocuTenbHOCTH (OTO). Buoputmel. buoputmel. Tunsl  OHOPUTMOB: (PU3NOTOTHUECKUE U
skosiornueckue. [Ipumepsl pa3auMUHBIX TUIIOB OMOPUTMOB Yy pPAacT€HUH U KMBOTHBIX. POTOMEPUOIU3M.
buoputmsl uenoseka. JIMCUHXPOHU3M.
CrniocoOpl mepenaun uHpopmanuu B kuBoM mpupoze. llepsas u BTopasi curHajibHble cucTeMbl. OOMeH
uHpopManrell Ha pa3IMYHBIX YPOBHSX OpraHU3allid >KU3HU. Peakiuu MaTpU4yHOTO cuHTe3a (HMPUHIMII
KoMIuieMeHTapHoCcTH). ®aromuto3. Pednekc, Dronorus. Mudopmarnus u denoBek. Bo3HUKHOBEHWE U
pa3BuTHE HOcUTeNell nHpopMaluK C JPEeBHEHIINX BPEMEH J0 HAIIEero BpeMEHHU. DBOIONHS COBPEMEHHBIX
MH(POPMAIMOHHBIX PECYpPCOB
Jlemoncmpayuu.



Buneopparmentsl U ¢dotorpaguu mo TeMme: pasidyHbIC THIBI OMOPUTMOB y PACTEHUH U JKUBOTHBIX,
COBpeMEHHbIE HH(OPMALIMOHHBIE PECYPCHI.
[TopTpeThl «COB» U <«OKABOPOHKOBY - BBIIAIOIIUXCS IEATENCH HAyKH, INTEPATYPhl H UCKYCCTBA.
Tabnuibe! mo OnocuHTE3y Oenka, GaronuTosy, pedIeKTOpHbIC TyTH.

VIII. [ToaroroBka u 3aMTa UCCIEA0BATEILCKUX MPOEKTOB (5 4acoB)
Brinonnenue skcrnepuMeHTaIbHONW YaCTH UCCIIE0BATEIbCKOM paboThl, opopmiieHrne paboThl. YUeHHuecKas
KOH(epeHIHsI TT0 Pe3yJabTaTaM BBITIOJHEHHBIX MPOCKTHBIX U MCCIEAOBATEIBCKUX PAOOT JAECSITHKIACCHUKOB
(MHIMBUYaTbHBIX WIN PYMIOBHIX).

Conep:xkanue y4eOHOro nmpeamera, Kypcea ecrecrsosHanus 11 kiace.
Tema 1. IloBTopenue kypca 10-ro kiaacca (7 4)
MHorooOpasue ecCTeCTBEHHOI'0 MUpa: MEraMUp, MaKpOMUP, MUKPOMHUP.
Bcenennas, ranakTuky, 3Be3/bl, COJIHEYHAs CUCTEMA: OCHOBHBIC MOHSATHUS M 3aKOHBI JBIKEHHUS HEOECHBIX
Tes. 3eMilsl, ee CTpoeHue M reosnorudyeckue odosouku. IlonsTre o MukpoMupe u HaHomupe. buocdepa.
YpoBHM opraHu3aiuu xu3Hu Ha 3emie. buocdepa u ee rpanunbl. MonekynspHbIi, KI€TOUHBINA, TKAHEBBIH,
OpraHU3MEHHBbIH, MOMYISILIMOHHO-BUI0BOH, OMOLIEHOTUYECKHH U OMOC(hEpHBIM YpOBHM OpraHU3alMU KU3HU
Ha 3emiie. OKOJOTMYECKHE CHCTEMbI: OCHOBHBIE MOHATUS (L€NM MMTaHUSA, IUIIEBbIC IUPaMMIBI,
sKosioruueckue GakTopsl). OCHOBHBIE MOI0KEHUS CHHTETHUECKOW TEOPUU IBOJIOLHH.
EcrectBennblii ot60p m ero ¢opmel. Myramunm M uX Kiaccudukamus. Makpo- W MaKpOIBOJIOLHSL.
DNEeMEHTHI TEPMOJINHAMUKH U TEOPUU OTHOCHUTEIBHOCTH.
Havana TepMonHaMuKy. DJI€MEHTHI TEOPUH OTHOCUTEIBHOCTH.
Hemoncmpayuu. BuneodparmMeHTs! U ciaiiibl 10 TEME.
Tema 2. Mukpomup. Atoma. BemecrBa (34 u)
OcHognble ceedenHuna o0 cmpoenuu amoma. DBOJMOLHUA INPEACTABIECHUN O CTPOEHHMHM aroma. Mopenn
ctpoerust aromoB JIx. Tomcona u 3. Pesepdopna. [Tocrymarer kBanToBoi Teopuu H. Bopa. IlpoTonHo-
HEWTpOHHAs Teopus cTpoeHuss aromHoro snapa J[. Heanenko wum B. [TeiizenOepra. H3oTormsbl.
DOnekTpoHHass 00070YKa aTomMa. JHepreTuueckue ypoBHU. [IoHSATHE O 37I€KTPOHHOM O0JIaKe.
Ilepuoouueckun 3axon. Omxpoimue J[.U. Menoeneesvim nepuoouueckozo 3axkona. lIpennocbuiku
OTKPBITHS IEPUOIUYECKOTO 3aKOHA. [IepBble MONBITKN KiIacCU(PUKALIUN XUMUYECKUX 3J1€MEHTOB. OTKphITHE
.M. MenneneeBblM NEpUOINYECKOrO 3aKkoHa. [lepMOIMYHOCTP B M3MEHEHUU CBOMCTB XHMHYECKHX
3JIEMEHTOB M uX coenuHeHui. [lepuonnyeckuii 3akoH B ¢popmynuposke .M. MenneneeBa. CoBpeMeHHbIE
IIPEJICTABICHUS] O MPUYMHAX [EPUOJNYECKOTO H3MEHEHHS CBONCTB XHUMHUYECKMX DJJIEMEHTOB M HX
coequHeHnil. CoBpeMeHHas (opMyIupoOBKa MEepHOAMYEcKOro 3akoHa. llepuoanueckas cucrema
XMMUYECKHX JJIEMEHTOB, Kak rpaduueckoe oOToOpakeHHe mepuoandeckoro 3akoHa. CTpykTypa
nepuoandeckoi Tadmauipl. [lepuonsl (Gompiire v Manble) U Tpynibl (TJIaBHbIE U TOOOUYHBIE).
3nauenue nepuoouuecKo20 3aKOHA U NEPUOOUYECKOU cucmembl Xumuueckux 3nemenmos JI.H.
Menoeneega onsa gpopmuposanus ecmecmeenHOHAYUHOU KAPMUHBL MUPA.
IIporHocTuyeckass cujla M 3HAYEHHE MEPUOJMYECKOTO 3aKOHA M IEPUOJUYECKOM CUCTEMBI. 3HAUYCHHE
IIEPUOIMYECKOr0 3aKOHA M IEPUOAMYECKOM CHCTeMbl XMMHuYeckux snemeHToB /. M. Menneneesa mis
pa3BUTHA HAyKU U MOHUMAaHMSI XUMUYECKON KapTHUHBI MUDA.
bnazopoonwvie zazwoi. bimaropognele  rasel, NpUYMHA UX CYIIECTBOBAHMS B  aTOMAapHOM
coctosiHuM. IlpumeHeHue 01aropoHbIX Ia30B.
Honnaa xumuueckana ceéazw. VIOHBI 1 X KiIaccUpUKaLuUsA: MO 3apsAAy (aHMOHBI U KaTHOHBI), IO COCTaBY
(mpocthie U cnoxHble). CxemMa 00pa3oBaHMs HOHHOM CBsA3U. MIOHHBIE KPUCTAJUIMYECKHE PELIETKH. XJIOPUA
HATpUsI — TUIIMYHBIA IPEJICTABUTENb COETMHEHUI C MOHHBIM THUIIOM CBSI3H.
Kosanenmnasa xumuueckaa ceéazp. KoBajeHTHas CBA3b KaK CBsI3b, BO3HUKAIOLIAs 3a CUET 0Opa30BaHUA
OOHIMX 3JEKTPOHHBIX Map MyTeM MepPeKpbIBaHUS 3JIEKTPOHHBIX opOuTanei. KpaTHOCTh KOBaJIEHTHOM CBS3HU.
OOMeHHBIE u JIOHOPHO-aKLENTOPHbIE MEXAHU3MBI o0pa3oBaHUs KOBaJICHTHOM CBSI3H.
OnektpoorpuniareabHOCTh (D0). Knaccudukarus koBaneHTHBIX cBs3ei: mo DO (moaspHas U HETIOJsIpHAsT).
Junonu.
Memannwt u cnnaevl. Memannuueckaa xumuyeckaa ceazp. OOume (u3nyecKre CBONWCTBA METaJIOB:
3JIEKTPOIIPOBOIHOCTh, MPOYHOCTh, TEIUIONPOBOAHOCTh, METAIIMUYECKUN OJiecK, MIacTUYHOCTh. CIUIaBbI
yepHble W I1BeTHbIe. Crtanb, uyryH. JlaryHb, OpoH3a, Menbxuop. MeTamnueckas CBSI3b. 3aBUCHMOCTD
NEKTPONPOBOJHOCTH METAJIIOB OT TEMIIEPATYPBHI.
Monekynapno-kunemuueckaa meopusa. OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH.
N neanbHblil ras. YpaBHeHHE COCTOSIHHS UJI€aIIbHOTO ra3a. Acpecammnuie cocmoanus



eeugecme. I'a3000pa3Hoe cocTosiHUE. 3aKOH ABOTAApPO U CIEACTBUS U3 HEro. MoJsipHbIH 00beM ra3oB MpH
H.y. Kuakoe cocrosiHue BemecTB. Tekydectb. TBepaoe cocTosinne BeniecTBa. Kpucramimiyeckue pemerku
pa3HbIX TUIIOB JJIsl TBEPJAOTO COCTOSAHHUA BelecTBa. [loHsATHe o mazme. Beicoko- U HM3KOTEMIEpaTypHas
IJ1a3Mbl U UX IPUMEHEHHE. B3auMHbIe nepexoabl MeXAy arperaTHbIMU COCTOSIHUSIMU BELIECTB.
Ipupoonwiii ca3. lIpupoHblid ra3, €ro COCTaB W HANPABJIEHUS MCIOJIB30BAHUS B KAYECTBE TOILIMBA W
xuMuyeckoro coipbsi. KonBepcusa wmerana. CuHTE3-ra3 W €ro MCHOJb30BaHUE JUISI TOJYYEHHS
CHHTETHYECKOro OeH3MHa W MeTaHoja. llpexenpHble W HENpeneNbHbIE YIieBOIOpoabl. KauecTBeHHbIE
peaklu Ha KpaTHYIO CBsI3b. buoras.

Kuokue sewgecmea. Heghmo. Hep1b, ee cocraB, hru3mueckne CBONCTBA M POUCXOXKICHUE. IKOTOTHUSCKUE
MOCJIC/ICTBHS pa3ikBa HEPTU U CIIOCOOBI OOPHOBI C HUMHU.

[TomyTHelii HedTsHOW ra3, ero coctas. [Ipomecchl mepepaObOTKM HePTH: pPEeKTUPHUKAIMS M KPEKHHT.
[IponykTsl nepepaboTKu HEDTH U UX UCIIOIH30BAHHE.

Teepooe cocmoanue eewjecmea. Kuokue kKpucmannel. Kpucrajuindeckue u amop(HbIC BeIIECTBA.
[Ipusnaku u cBoiictBa amoppHOCTH. OTHOCHUTEIBHOCTh HCTUHBI B XUMHUU. JKuAKHE KpPUCTAIBI M HUX
IpUMEHEHHE B TeXHUKE. OTHOCUTEIBHOCTh HMCTHHBI B OMOJIOTHU U (PHU3HKE.

Knaccugukayua neopzanuueckux eeujecmeé u ee omnocumenvnocms. Kiaccubukanus nTpUPOTHBIX
BemecTB. Oprannveckne W HeopraHumdeckue BemiecTBa. M3omepus. Kiaccuduxanms HeopraHUYECKHX
BemlecTB. I[IpocTeie BelecTBa: MeTaIbl, HEMETAJUIbl, OnaropojaHble razbl. OTHOCUTEIHHOCTH JEJICHHS
IIPOCTBIX BEIIECTB Ha METAJIbl U HEMETAJJIbl. AJUIOTponus U ee npuuuHbl. CII0XKHbBIE BEIIECTBA: OKCHIBI,
KHCIIOTBI, OCHOBaHHUsI, oM. OTHOCUTENBbHOCTD KJIACCU(UKALIUU CIOKHBIX BEIIECTB.

Knaccugurkayua opzanuueckux coedunenuii. OcoOEHHOCTH COCTaBa, CTPOEHUS U CBOMCTB OpPraHMYECKHUX
coenHeHn1. OCHOBHBIE MTOJIOKEHUS TEOpUH XuMUUyeckoro crpoenus A. byrneposa, @. Kekyine, A. Kynepa.
W3omepus, kKak (QYHKIUS XUMAYECKOTO CTPOCHHS HA MPUMEpE STHIIOBOTO CIUPTA U TUMETHUIOBOTO dupa.
[TpuurHBI MHOrOOOpa3usi OPraHMYeCKUX COCTUHEHHM.

Knaccudukanuss opraHMYecKX COEAMHEHHWH. YTIEBOJOPOMBI: aJKaHbl, JIKCHBI, AJIKHUHBI, aTKaJUCHBI H
apenbl. Kimaccel opraHu4eckux COEIUHEHHM, MOJEKYJbl KOTOPBIX cojepxaT (DYHKIHMOHAIbHBIE TPYIIIbI:
TUIPOKCWIIbHYIO,  KapOOHWJIbHYIO, KapOOKCWIIbHYIO, aMHUHOrpymmy. OTHOCUTENIBHOCTh  JIEJICHUS
OpraHMYEeCKUX COCIMHEHHI Ha KJIACCHI.

Ilonumepoi. OCHOBHBIE TIOHSTHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, IOJIHMMED,
JJIEMEHTApHOE  3BEHO, CTeleHb mnoiuMepuzanuu. CrnocoObl  MOMYy4YEHHsS  IOJUMEPOB:  pPEeaKIUH
MOJINMEPHU3aLUH U MOJIMKOHeHCalluy. bruonoaumepsl 1 Ux 6MoIoruyeckas poJb.

ITnactmaccel. Tepmomactel W peakromiactel. IIpencraBurenu  ruactMace M 00JacTH  UX
npuMeHeHus. Bonokna. Ilpuponnbie (KHUBOTHOTO M PAaCTUTEIBHOTO MPOMCXOXKJEHUS) U XUMHYECKHE
(MCKyCCTBEHHBIE U CHUHTETHYECKHE) BOJOKHA. IIpencraBuTesnn BOJOKOH M OOJACTH HUX HPUMEHEHUS.
Heopranuueckue nonumepsl, Kak BELIECTBA aTOMHON CTPYKTYpHI.

Cmecu, ux cocmag u cnocoodwvt pasdenenus. IlossTue o cMecu, Kak CUCTEME COCTOSIIEH M3 Pa3IM4YHBIX
XUMHUecKUX BemiecTB. Kiaccudukanus cMmeceil o BU3yanbHbIM IpU3HAKaM (TOMO- U T€TEPOTreHHbIE CMECH )
U 110 arperaTHOMy COCTOSIHMIO (TBepjble, >KUIKHE W razoodpasHele cMmecu). CoctaB cMmeceil: MaccoBas U
oObeMHasi 101 KOMIOHEeHTa cMmecHu. CrnocoObl pasneneHus cmeceil. Jucnepchwvie cucmemost. Ilonstue
aucriepcHoit cucreme. Knaccudukanus IUCTIEPCHBIX CUCTEM 10 pa3MepaM JucnepcHod (a3l u
arperaTHOMy COCTOSIHMIO JUCIEPCHOHHOM cpeibl U AUCIepcHOM (a3pl. 3HaYeHHME AMCIEPCHBIX CHUCTEM B
NPUPOJIe, TPOMBIIIJICHHOCTH M MOBCEIHEBHOM KH3HM dYenoBeka. ['pyboaucnepcHble CHCTEMBI M HUX
Kjaccupukanusa (CycleH3uH, 3MYJIbCHM, adpo30iH). lIpuMeHeHue A3THX CHUCTEM B TEXHHMKE U OBITY.
TonkonucnepcHsle (KOIIOUIHBIE) CUCTEMBI, MX Kiaccudukamus (3o1u u reau). Koarymsuusa. Cunepesuc.
Jlemoncmpayuu.

Buneogpparmentsl u Qortorpaduu 1mo Tteme: HEOHOBas pekiiamMa W aproHOBOM CBapKoW, nupuxalned u
BO3JYIIHBIX IIAPOB, 3alOJIHEHHBIX TelveM, OaJbHEOJOTMYECKHE PAaJOHOBblEe BaHHBIL. PaznuuHbie (opMbl
NepuoIM4eckoil cuctembl xumuueckux snemeHtoB J[.M.Menneneesa. Iloprpersr: JI. ByaGoapana, JI.
Hunecona, K. Bunuxiepa, A. byrnepoBa, ®.Kekyne, A. Kynepa. Mogenn KpUCTAINIMYECKUX
peLIeTOK: XJOpHJa HaTpus, HOJa, YIJIEKHCIIOro rasa, ajamasa, rpagura. O6pasibl MUHEPAJIOB U BEILECTB C
MOHHBIM THUIOM CBsI3W  (OKCHZJA KalbLUs, pAa3JIMYHBIX COJieH, TBEpAbIX IIeNoued, TajuTa,
KaJIbIIMTA); BEIIECTB C KOBAJIEHTHBIM TUIIOM XMMHUYECKOH CBSI3H.

Konnexuu: MeTaios, CIJIaBOB; BELIECTB U MaTEPUANIOB, MOJIyYaeMbIX Ha OCHOBE IPUPOHOrO Ira3a; HeTh
U TPOAYKTHl €€ mepepaboTku; amMop(HBIX BEIIECTB M MaTepuanoB; MPUOOPOB Ha OCHOBE >KHUIKUX
KPUCTAJIJIOB, TPOCTBIX M CIOXKHBIX BELIECTB; IUIACTMAcC, BOJIOKOH, HEOPraHWYECKUX IOJIMMEPOB



(MHHEpAJIOB U TOPHBIX TMOPOJ); OpraHUYecKuX coeawHeHui. J(uddy3us TymMCTBHIX BEMIECTB C TOPSIICH
JIAMITOYKH HaKaJuBaHUs U 1 dy3us nmepManranata kamus uim cyiabdara menu (IT1) B Boze.
[MapocrepxHeBble W OOBEMHBIE  MOJEIHM  MOJEKYJI  TMEpPBbIX  MPEACTABUTEICH  pEIeTbHBIX
YTIIEBOJIOPOIOB, CTpyKTyp Oenka u JIHK. ®dusndeckne cBoiicTBa ra3000pa3HbIX (MponaH-0yTaHOBass CMECh
B 3@KHUTAJIKE), )KUAKUX (OCH3MH) U TBepAbIX (MapadrH) aJKaHOB: arperaTHOe COCTOSIHHE, PaCTBOPUMOCTH B
BOJIC.

l'openune mnponan-6yraHoBod cmecu (3axuraika). OTHOIIEHHE TPEAENbHBIX U  HENPEeAeIbHBIX
YIJIEBOJOPOAOB K pacTBOpPY MepMaHraHata Kanus u OpomHo# Boje. OOpa3oBaHue HEPTSHOW IUIEHKH Ha
MMOBEPXHOCTHU BOJIBI.

Obnapy>keHue HenpeaeNbHbIX COSTUHEHUH B )KUIKUX HEPTENPOIyKTax.

[Tonmydenue tumactuyeckoir cepwl. llomyuenue Genoro Qocdopa. IlomyueHue AMCTUIUIMPOBAHHON BOJBI.
Ouncrka cMecu KpUCTAJUIOB JUXpoMaTta U nepManranara kanus. O0pasibl pa3inuHbIX JUCTIEPCHBIX CUCTEM:
OMYJIBCUU, CYCIICH3UH, a3PO30JIH, TeIH U 301H. lloimydeHue KOIOMTHOTO pacTBOpa M3 XJIOpUIa Keje3a
(II0). Koarymnsus momydeHHOro pactBopa. dddext Tunmgamns.

Jlabopamopnvie onwvimel. 1. KoHCTpynpoBaHHE TNEPHOAMYECKONW TAOMMIBI XWMHYECKHUX D3JIEMEHTOB C
UCIOJIb30BaHUEM KapToyeK. 2. O3HaKkOMJIeHHE C KOJUICKIUSMU METAJJIOB M CIUiaBoB. 3. BbpoyHoBckoe
JBUKCHHUE YAaCTHUI[ TYIIH WM BETOYHOM MBUILILI B Boje. 4. [IpoBepka nmpubopa i MOTydeHUs ra30B Ha
TepPMETHYHOCTh. 5. YBENUYEHHE [aBICHHUS XUAKOCTU mpu ee cxaruu. 6. CpaBHeHHE KoieOaTelbHBIX
NBIDKEHUM MOJIEKYT BOABI H Jbaa ¢ nomombio CBY. 7. BeimapuBanue pacTBopa MOBapEeHHOW COJIH.
OunbTpoBaHUE TeTeporeHHor cmecu. OTcTamBaHUE, KaK CIOCOO pa3felieHusi cMecel JeKaHTalued U ¢
MOMOIIBIO ACTUTEIHHON BOPOHKHU. §. O3HaKOMIIEHHE C AUCTIEPCHBIMU CHCTEMAMU

Ipaxmuueckas paboma Ne 1. I3yuenue Gororpaduit TpeKoB 3apsSKEHHbBIX YaCTHII.

Ilpakmuueckas paboma Ne 2. TlomydeHnue, coOrpanue U paclio3HaBaHHUE ra30B.

Tema 3. Xumudeckue peakuuu (13 u)
Xumuueckue peakuyuu u ux kKiaccugurkayua. XUuMUYECKUE DPEAKIMH WU XUMUYECKUE SBICHUSA, UX
OTIMYUS OT (PU3MUECKUX sIBICHUH. Peakumm 0e3 M3MEHEHHs] COCTaBa BEIIECTB: AUIOTPONMU3AIMH H
n3oMepuszanuu. Peakiuu, uaylue ¢ U3MEHEHHEM YHUCJa U COCTaBa BEIIECTB: COCAMHEHMSI, PAa3I0KECHHUS,
3amenieHusi, oOMeHa. Peakmuu, mpoTeKarolMe C BBIICICHUEM WM TOTJOMEHHEM TEeIUIOTHI: 9K30- H
sHAOTepMHUYecKue. Jlpyrue mpu3Haku KiacCU(PUKAUA XUMUYECKUX PEaKIMi Ha MpUMepe CUHTE3a OKCHa
ceppl (VI): u3MmeHeHue cTeneHeW OKHCICHHUsI JJIEMEHTOB, OOpa3yroIIUMX BEIIECTBA, MCIOIb30BaHUE
KaTajan3aTopa, arperaTHOE COCTOsIHUE BEIIECTB, HAPABJICHHE MPOIIECCOB.
Cxkopocmbv xumuueckou peaxyuu. [IoHsITHE O CKOPOCTH XHMHYECKOM peakuuu. [oMoreHHole Hu
reTeporeHHbIe PeaKIuu. 3aBUCUMOCTh CKOPOCTH XHMMHUYECKON peakuuu OT MPUPOIbl Pearupyronux
BEIIECTB, WX KOHIICHTPAI[MH. 3aBHCHUMOCTh CKOPOCTH pEaKIuu OT TemrepaTypsl. [IpaBuino Bant-
l'odbda. 3aBUCHUMOCTH CKOPOCTH pEAKIMH OT IUJIOMAAN COMPUKOCHOBEHMSI BEIIECTB M HaTUYUA
KaTajan3aTopa.
Oopamumocmov xumuueckux peaxkyuii. HeoOpatumbie u obpatumbie peakiuu. COCTOSHUE XUMHUYECKOTO
paBHOBECHSI JIJISI OOPATUMBIX PEAKITHIA.
[Mpunmun Jle-lllarense. CmenmieHne XUMHUYECKOTO pPaBHOBECHS OOpATHMBIX PEAKIUHd B XUMHUYECKOM
MIPOM3BOJICTBE HA TIpUMEpPE CHHTE3a aMMHUaKa.
Okucnumenvno-eoccmanosumenvhwle peakyuu (OBP). Inekmponus.
Crenenp okucieHus M ee omnpezaenenue mo popmyne coenunenus. [lonsatue o6 OBP. Oxucnurens u
BOCCTaHOBUTEJb, OKUCIICHHE U BOCCTAHOBJICHHUE.
DEeKTPOIN3 PacIljIaBOB U PACTBOPOB Ha MPUMEPE XJIOPUAA HATPHSL.
DNEKTPOIUTUYECKOE  TONyYeHUE  ATIOMUHUS. [IpakTudyeckoe  MpPUMEHEHUE  DJIEKTPOJIK3A.
["anmpBaHOIUIACTHKA U TATHBAHOCTETHSL.
Xumuueckue ucmouynuku moka. I'anbBaHUYeCKUE AIEMEHTHI Ha mpuMmepe dneMeHTa [lanmdns-Axodu, ux
YCTPOMCTBO U MPUHIUN JEHCTBHUS. YCTpOMCTBO OaTapelku Ha MpUMEpPE CYXOro MIEIOYHOTO AJIEMEHTA.
YCTpoiCTBO CBUHIIOBOTO akKymyJsiTopa. ["anbpBaHu3anus u s1ekTpodopes.
Qu3uka Ha cayxyucde uenosexka. AHTPOTIOMETPUS: HU3MEpPEHUE JUIMHBI M MAacChl Tella, CIIMPOMETPUs U
KU3HEHHAs €MKOCTh JIeTKUX. TeIUIOBble W3MEpeHUs U TeIuloTepanus. V3MmepeHue apTepuasbHOTO
JaBJICHHUS. l'unepTonus u TUTIOTOHMS. YabpTpazBykoBas JTUArHOCTHKA u
Tepanus.  Onektporepanus.  JlazepHas Tepanus.  MarHuTHBIA PE30HAHC M PEHTIEHOAMArHOCTHUKA.
dmooporpadus. Tomorpadus



Jlemoncmpayuu.
[Tonyyenue u pasznoxenue runpokcuaa meau (I1). BaumonelicTBue xene3a ¢ pacTBOpOM cynibdara Meau
(IT). OmpITHI, WILTFOCTpUpYIOIUE TpaBuiio beproie — oOpa3zoBaHue ocajika, ra3a Win c1aboro MEKTPOIUTA.
3aBUCHUMOCTh CKOPOCTH pEaKIUU OT MPUPOJbl BEIIECTB Ha MpHUMEpPE B3aUMOJICHCTBUS PAaCTBOPOB
Pa3IMYHBIX KHUCIOT OAMHAKOBOW KOHIIEHTPALMM C OJIMHAKOBBIMHM T'paHyJaMU I[MHKA W B3aHMOJICHCTBHE
OJIMHAKOBBIX KYCOUKOB MarHus, IMHKA U >Keje3a C COJSHOM KucnoToil. BzaumoneiictBue pactBopa cepHoOi
KHCIIOTBI C pacTBOpaMH THOCYJIb(ara HATpwsl pa3IMYHONW KOHIIEHTpaluu. B3ammoneicTBHE pacTBOpOB
CEpHOI1 KUCIIOTHI U THOCYb(aTa HATPUS IIPU PA3TMYHBIX TeMIIepaTypax.
OOpatumble peaklMd Ha MpuMepe mnoiydeHus ponanuna sxeneza (1) m HabmroneHwWs: 3a CMEIICHHEM
paBHOBECHS IO UHTEHCUBHOCTH OKPACKU MPOJYKTa peaKlHH MPU W3MEHEHUU KOHIEHTPALMU PearcHTOB U
MPOJIYKTOB.
Monens snextponusepa. Komiekuus 6atapeek. CBUHIIOBBINA akKKyMynaTop. PocToMeTp, METUIIMHCKUE BECHI,
CIIUPOMETP, PTYTHBIN M 3JICKTPOHHBIA TEPMOMETPBI, TOHOMETPBI PA3IMYHBIX BUOB, JTa3epHAas yKa3Ka.
BuneodparmeHTs! 1 ciaibl o TeMe.
Jlabopamopuvie onvimul. 1. Bnusaue TemmepaTypbsl Ha CKopocTh peaknwmu okcuaa meau (I1) ¢ cepHoit
KHCIOTON. PazioxeHue mepokcuaa BOJOpOJAa C MOMOIIBI0 okcuaa mapranma (1V) , a taxke Karanasbl
CBIPOTO KapToders.
2. BoitecHenne Meau u3 pactBopa cynbsara meau (I1) xenesom.
Ilpakmuueckas paboma Ne3. 3yuenne XuMUYECKUX PEAKITUH.
Ipaxmuueckas paboma Ne 4. COopka ralbBAHHYECKOTO 3JIEMEHTA U UCIIBITAHUE €T0 JIeHCTBUS.

Tema 4. 3nopoBbe (22 u).
Cucmemamuueckoe nonoxycenue 4ei08eKa 6 Mupe HcueomHblx.
buonoruueckas knaccuduxanus yenoneka. [IpsMoxoxkaeHne U ero BIUSHUE Ha CKEJET yejoBeka. Pyka —
OpraH W NpoAyKT Tpyna. Pa3BuTue uepema M TOJOBHOrO Mo3ra yenoBeka. [lepBas u BTOpasi CUTHaJbHBIC
cucteMbl. bruoconuanbHas npupoaa YenoBeka.
TI'enemuxa uenoeexa u Memoowvl ee u3y4eHus.
OcHOBHBIEC TIOHSTUSI T€HETUKH: HACJIEIACTBEHHOCTb, M3MEHUYUBOCTH, T'€H, XPOMOCOMBI, MYTAllMH, T€HOM,
TeHOTHUI, (EHOTUII, TOMUHHUPYIOIINE U PELEeCCUBHBIC MPU3HAKH. |'€HOM dYenoBeKa U ero pacurndpoBka.
[IpakTueckoe 3HAYEHHWE M3YYCHHS TE€HOMA uYejJoBeKa. MeToabl H3y4eHUs] TEHETUKH YeJIOBeKa:
TeHeaJoTHYeCKUii, OMU3HENOBBINA, NUTOTeHEeTHYeCKnid. [ eHeTHueckue (HaACIeICTBEHHBbIE) 3a00JIeBaHUS
YesoBeKa.
Qu3uka uenosexa. CKeneT ¢ TOYKH 3peHHUS (PU3NYECKOTOo TOHATUA O pblyare. KpoBooOpaiieHue B
CBETE THUJIPOJIMHAMHKH: MYyJIhC, KPOBsiHOE naBieHue. Juddys3us, kak ocHoBa popMUpOBaHUS IEPBUIHON U
BTOPUYHOM MOYHM B MOYKaX, a TAKKE ra3000MeHa B TKAHAX M JIETKUX. TepMOpEryssus ¢ MOMOIIbI0 KOXH
MyTEM TEIJIOMPOBOJHOCTH, KOHBEKIIUHU, U3IYUCHUSI M UCIAPEHUsS BOJBI. DJIEKTPOIUHAMUYECKAS MPUPOJIA
nepefayd  HEPBHBIX HUMYIbcoB. OmnThyeckas CcUCTeMa 3peHusd. AKyCTHUecKas CcHUcTeMa ciyXxa u
roJIocoo0pa3oBaHue.
Xumusa yenoeexa. XuMU4ecKuil cocTaB Tela YeNOBEKAa: SJIEMEHTHI U BEIIeCTBa, UX  KiIaccuuKaius u
3HaueHue. Bona, ee pynkuun. Boansiii 6anaHc B opranu3Me yernoBeka. MUHepaabHbIE BEIIECTBA U UX POJIb
B JKU3HENESATEIILHOCTH OpraHu3Ma 4YeloBeka. 3aboyieBaHMs, CBS3aHHbIE C HEAOCTATKOM WM H30BITKOM
HEKOTOPBIX XMMHUYECKUX JIEMEHTOB B OpraHU3ME YelIOBEKa.
Bumamune. Victopust ~ OTKpBITHSI ~ BUTAaMUHOB. Butamunbpl, KkKak ~ OMOJOTHMYECKH  aKTUBHBIC
BElIEeCTBA. Bonesnn, BhI3BaHHBIE HEIOCTATKOM WM HM30BITKOM BUTAMHHOB. ABUTAMHUHO3BI,
TUTIOBUTAMUHO3BI, THIIEPBUTAMUHO3HI.
CytouHast moTpeOHOCTh YeIOBeKa B BUTAMUHAX U UX OCHOBHBIE (DYHKIIUU.
Knaccudukanus ButamMmuHoB. BonopacTBopumMbie BUTaMUHBI Ha TipuMepe BuTamuHa C. JKupopacTBopuMbie
BHTaMHUHBI Ha IPUMEPE BUTAMHHA A.
TI'opmonai.
HepBHas m rymopanbHas peryssiiiid MPOIECCOB >KU3HEACATEIHHOCTH OpTraHu3Ma. ['opMmonBbI, Kak
MIPOJYKTHI, BIpabaThIBaeMbIe Kelle3aMU BHYTPEHHEH CEKPEIIUH.
Knaccudukanmsi ropMOHOB 10  JKele3aM, KOTOpPhle HMX TPOAYIHPYIOT W 10  XUMHYECKOU
npupoae. CBoiicTBa ropMOHOB. MHCYNHH, Kak TOPMOH O€IKOBOW MPUPOABI. AJpeHanInH, KaKk TOPMOH
aMUHOKHUCIIOTHOW Tipuponbsl.  CTepougHble TOPMOHBI HAa MpUMEpe MOJOBBIX.  [HUmep- ¥ runoyHKIUs
JKeJe3 BHYTPEHHEH CEeKpEInu.



Jlexapcmea. Kpatkue cBeieHUS O 3apoxJAeHMHM U pa3Butun  (apmakonoruu. Kraccudukarms
JIEKapCTBEHHBIX CPEJCTB IO arperaTHOMy COCTOSIHMIO: >KUAKHE (PacTBOPBI, HACTOHM, OTBAapbl, MUKCTYpBHI,
OMYIbCUHU, CYCHEH3WW U Jp.), TBepHble (MOPOINKH, TaOJEeTKH, MWIIOJIH, KallCylbl), MsTKue (Masw,
JUHUMEHTBI, TAacThl, CBEYM). AJKaJIOHJBI. Baknussl. XUMHUOTEpaNeBTUYECKUE TIPENaparsl.
Antnbuotruku.  Hapkormueckue npenaparsl. Hapkomanust u ee mocnenctBusa. ONTUMANbHBIA PEXUM
IIPUMEHEHHUS] JIEKaPCTBEHHBIX MTPENApaTOB.

300pogviit 00pa3 cusnu. Puznyeckue 310poBbe U ero Kpurepuu. llcuxuyeckoe 310poBbE U €ro
Kputepud. HpaBCTBEHHOE 370pOBbE U €ro KpUTEpUU. TpH OCHOBHBIE COCTABIIIOLIME 3J0POBOr0 oOpasa
KU3HH: PEKUM [HS, MPaBUIbHOE NHUTaHHE, (U3NYECKas aKTUBHOCTh W 3aHATHE CHOPTOM. DakTopsl,
BIMSIOIIME Ha 3/I0pOBbE YEIOBEKA: OKpYXKarollas cpena, HNpopuiIakThdyecKas BaKLUHALUSA, CTPECCHI,
BPE/IHbIE MPUBBIUKHU. AJIKOTOJIM3M U €ro nocieactsus. Hapkomanus u ee nociencTBusl.

Qu3zuka Ha cayxicoe 300po6ba  uenoéeKka.  AHTPOIIOMETpPUSA: HW3MEPEHHE JUIMHBI M Macchl Tela,
CIMPOMETPUS U JKU3HEHHAs EMKOCTb JIETKMX. TemoBble M3MepeHuss u Temorepanus.  M3mepenue
apTepUAIbHOTO J1aBJICHUS. [MIEPTOHMS M TMIIOTOHHA. VYnpTpa3BykoBas AMATHOCTHKA W TEpalus.
Onexrporepanusi. JlazepHas Tepanus. MarHUTHBIA PE30HAHC U PEHTTEHOAMArHOCTUKA. Dirooporpadus.
Tomorpadus

Cogpemennvle MeOuyuHCKUe MEXHOI02UU

3/10pOBbE YeNIOBEKa: CUCTeMHBIN noaxoa. HopmanbHas ¢uznonorus yenoseka. OcoOEHHOCTH
(YHKIIMOHUPOBAHUS IBIXaTEIHHON, KPOBEHOCHOH M APYTHX CHCTEM OpraHu3Ma. OU3noI0rnyecKue
IIOKAa3aTeIu OpraHu3Ma 4eJI0BEKa M UX HOPMAJIbHOE 3HaueHHe. MeaMIIMHCKUE TEXHOIOTMH TUarHOCTUKU
3a0oseBaHni. BO3MOXHOCTH M MTEPCTIEKTUBBI METOAOB MPOGUIAKTUKHY, TEPAITUN 1 BOCCTaHOBIICHHSI
opranusMa. [1onxo/p! K MOBBIIEHUIO 3()(HEKTUBHOCTH CUCTEMBI 3/IpaBOOXPAHEHUS.

Hnghekuyuonnwie 3ab01e6anus u ux npoguiakmuxa
Nudeknumonnsie 3a00sieBanus U ux Bo30yautenn. CriocoOsl nepenayn HH)EKIIMOHHBIX 3a00JIeBaHUN U
colualibHble (PaKTOPBl, CIIOCOOCTBYIOIIME UX paclpocTpaHeHuto. IMMyHHas cucTeMa U PUHIIMIIBI ee
pabotel. OcoOeHHOCTH (H)YHKIIMOHHPOBAHUS MMMYHHUTETA Y Pa3HBIX Tpymn HaceneHus. CriocoObl
npodMIaKTUKN MHPEKIMOHHBIX 3a00eBanuil. Bakiunanus. HanpaBieHHOCTh MEIMIIMHCKUX IpenapaToB
st 60pb0BI ¢ MH(DEKIMOHHBIMU 3a00JeBaHusAMU. [Ipobiiema pa3BUTHs yCTOHUMBOCTH BO3OyIuTENEeH
3abosneBaHui. MexyHapOoaHbIe npozpammsbi o 60pb0e ¢ NHPEKITMOHHBIMU 3a00JIEBAaHUSIMH.
Hayka o npagunvnom numanuu
Metaboa13M, Kak 0OMEH BEIECTBOM M SHeprueil Ha ypoBHe opranusMma. [IpuHInnb! (yHKIIMOHUPOBAHUS
MUIIeBapUTEIbHON cucTeMbl. KauecTBO MpoIyKTOB MUTAHUS C TOUKU 3PEHUS SHEPT€TUUECKON LIEHHOCTU U
COJIep KaHus TOJIE€3HBIX U BPEAHBIX BEIIECTB 3HaUE€HHE cOaTaHCUPOBAHHOTO MUTAHUS JJIs MOIEPKaHHS
310poBbs. [TumieBbie 106aBKU: MOJIE3HbIE CBOMCTBA M MOOOYHBIE AP (EKTHI UX UCHOIb30BaHUS. JueTsl u
0COOEHHOCTH UX MTPUMEHEHHMS.
HemoHcTtpauuu. Tabaunpsl, BuaeopparMeHTsl M ciaiiapl mo Teme: Ckener yenoBeka. Mymsbk  «Topc
genoBeka». Mogens monekyasl JIHK. Mopgenn rmasza, yxa, NOYKM, HEpPBHOHM CHCTEMBI YEJIOBEKa,
koxu. Ckener yenoBeka. M3amepeHue nmyinbca, 1aBJIeHUs, OCTPOTHI 3pE€HUs, TEMIIEPATyphI Tela.
Konnexknuu: BUTaMHUHHBIX MpenapaToB, MEAMLIMHCKUX TOPMOHAJIBHBIX MIPENapaToB, JEKAPCTBEHHBIX (OpPM
Pa3IMYHOIO arperaTHOro COCTOSIHUS, JIEKaPCTBEHHBIX (DOPM Pa3IMYHOro crekTpa AeicTBus. buyperosas u
KCAaHTONPOTEMHOBAsl PEaKLUM Ul Ipernapara HMHCyJauHa. [lopTpeTsl BBIIAIOIIUXCS YYEHBIX, BHECIINX
3HAYUTENbHBIN Kiaag B (¢apmakosioruto. PocTtomerp, MeAMIIMHCKHE BEChbl, CIHPOMETP, PTYTHBIH H
ANIEKTPOHHBIN TEPMOMETPBI, TOHOMETPHI Pa3JINYHbIX BUJIOB, JIa3€pHas yKa3Ka
Jlabopamophuie onvimui.
1. I3yuenue MHCTPYKLMHU 110 IPUMEHEHHIO alITEUHBIX NpenaparoB BUTaMuHOB. Onpenenenue pH pactBopa
ButamuHa C. 2. Onpenenenue pH cpensl pactBopa aciupruHa
Ilpakmuyeckasn paboma Ne 5. Hccredosanue nponopyuoHaibHocmu co6CmeeHH020 payuoHa RUmaHus,
npoeepKa coOmeemcmeus Maccvl meia 603pacmuoll Hopme.
IIpakmuyeckasa paboma Ne 6. Unmepnpemayus pe3yibmamos ooue2o anaiusa Kposu u Moyu.
Ilpakmuueckas paboma Ne 7. OuieHKa MHANBUIYaTEHOTO YPOBHS 37I0POBBSI.
Ilpakmuyeckas paboma Ne 8. O1ieHKa OMOJIOTMYECKOTr0 BO3pacTa

Tema 5. CoBpeMeHHOe eCTeCTBO3HAHUE HA CJIy:K0e yesoBeKka (22 4)
Onemenmapnvl au rnemenmaphusvie yacmuuvl? Ilonsatue o (u3MKe BBHICOKUX HSHEpruil.  JIMHEWHBIN
YCKOPUTEIIb AIEMEHTAPHbBIX YaCTHLL, aAPOHHBIN KoJIIaiaep.



JleneHue aTOMHOTO  sApa: IPOTOHBI, HEUTPOHBL.  DyHIAMEHTAIbHbIE YACTHUIBI: JIEOTOHBl MU
kBapku. DoToHbl. BO30HBI. AHTUYACTHUIIBI.

Bonvwon adponunwiii konnaitdep. MOHTaX M yCTaHOBKA OOJBIIOTO agpOHHOroO Koiutaiaepa. IlpuHimmn
nerictBusa koiutaiaepa. [lpoucxoxaenue macesl. bozon Xurrca. [Ipoucxoxnenue Beenennoi. AHTUMUD.
Dnepzemuka u Inepzocoepesrcenue

ITpoGnembl 3HeproodecnedeHus: HallMOHAIbHbIE, PErHOHANIbHBIE, JIOKAJIbHbIE. 3AKOHBI COXPAHEHUS MAaCcChl U
sHepruu. [IpakTnyeckoe NpUMEHEHNE 3aKOHOB COXpaHeHus1. Buabl s3Heprun. CBsi3b Macchl U JHEPIHUHU.
DNeKTpOo3HEPrust U crnocoosl ee noiaydeHus [lomyueHue 31ekTpuyecKoro Toka ¢ MoOMOULIbIO
anekTporeneparopa. Herpagunuonnas sHepretuka. TenaoBble U ruApo3eKTpocTaHIui. OCHOBHBIE
IIOHATHUS ATOMHOH 3HepreTuku. PaguoakTUBHOCTB. SlnepHble peakluu. ATOMHAs CTAaHIMS U IPUHIIMII €€
pabotel. ADC Ha ObIcTpbIX HeliTpoHax. Pagnonsoronueie TepmoanekTpudeckue reaepatopsl (PUTEI ),
IPUHLUI UX JeiicTBusa. OO6sacTy MpUMEHEHHsI aTOMHOM SHepreTuku. SnepHas sHepreTHka U NepcreKTHBBI
€e UCIOJIb30BaHUsA. DHepronorpediieHue u 3Hepro3pPpeKTuBHOCTS.

Ilpooosonvcmeennaa npoonema u nymu ee peutenus. I'eorpadus ronojga U ero npuuuHsl. OCHOBHBIE
HanpaBJeHus B pereHud [IpojoBoIbCTBEHHOM TPOOIEMBI:

- HCHOJb30BAaHWE XHMHYECKHUX BelecTB (yIOOpEHUs, peryiasTopbl pocTpa, (HEpOMOHBI, HNECTULUABI,
pENeIIeHTHI);

- CO3[1aHM€ MCKYCCTBEHHBIX MPOAYKTOB MHUTAHUS; - METOAbI CO3JaHUS BBHICOKOIPOU3BOIUTEIBHBIX COPTOB
pacTeHuil U IOpOJI KUBOTHBIX.

OcHoevl Ouomexnonocuu

[TonsATHE OMOTEXHOJIOTUH, KaK MPOU3BOAUTEIFHON CHIIBI O0IIECTBA, UCTIOIB3YIOMIEH KUBBIE OPraHU3MBbI

1 OMOJIOrMYECKHE MPOLECChl B TPOU3BOACTBE. TpU 3Tara CTaHOBJICHUS U Pa3BUTHS

OWTEXHOJIOTUH: PaHHsSA, HOBAs M HOBeWIas. TpaauinoHHas OMOTEXHOIOTHS: IPOM3BOJICTBO POIYKTOB
NUTaHus, nepepadboTka 0TX010B. MosnekyispHas onorexHonorus. CTpykTypa U pyHKIUS HYKIEHHOBBIX
kuciot. Cunres 6enka. Knerounas nmkenepus. ['ennas repanus. [[pumenenne OMOTEXHOIOTHH B
3JIpaBOOXPaHEHHH, CEJILCKOM X03HCTBE U OXpaHe OKpyxaroleil cpenbl. ['eHHas nHKeHepus.
I'enHOMOIM(UITMPOBAHHBIE OPTaHU3MBI U TPACHCTCHHBIE POAYKTHL. KitleTouHast HKXEHEpHSs.
Knonupoanue.

OMOpHUOHaNbHBIE M CTBOJIOBbIE KIIETKU. buosornueckas uWHXKEHEpUs, KaKk METOJl HCIOJIb30BaHUs
MHUKPOOPIaHU3MOB B KauyecTBe OMOPEAKTOPOB Ul MOJYyYEHHsS MPOMBINUICHHON npoaykuuu. OCHOBHBIE
HaIpaBJIEHUsl UCIIOJIb30BaHUs (pepMEHTAaTUBHBIX HporieccoB. MIMMoOunu3zoBaHHble (pepMeHThl. MupoBoit
pBIHOK OmoTexHosoruil. IlepcnekTHBbl pa3BUTHSI POCCUHCKOTO CETMEHTA.

Hanomexnonozuu u ux npunosxcenue

HanowacTuiisl B )KMBOH M HEXHBOW NPUPOAE: pasMephl, THIIBI CTPYKTYpPHI, (YHKIIMOHAJIbHAs 3HAYUMOCTb.
OcobeHHocTH (QU3NYECKMX M XMUMHUYECKUX CBOMCTB HaHowacTull. Camoopranuzauus. MeTosbl NOJydeHus
HaHouacTHl. Mertonpl wu3ydeHMs HaHoMmaTtepuanoB. KoHcTpynpoBanue HaHoMarepuanoB. HoBele
TEXHOJIOTUH, CTPOSIIMECS Ha MCIOJb30BAHUN HAHOYACTHUIl U MaTepUasoB, MoJdy4yaeMbIX U3 HuX. [lonsatue o
HAHOTEXHOJIOTUH, KaK YIPAaBIEMOM CHUHTE3€ MOJIEKYJISIPHBIX CTPYKTYp. /IBa moaxoja B HAHOTEXHOJIOTHH:
«CBEpXY BHM3» U «CHU3Y BBepX». MoleKyIsIpHbIi cuHTe3 U caMocOopka. Hanockonuueckoe BbIpallinBaHue
KPUCTAVIOB M MOJUMEPHU3ULMs. YTiepoaHble HaHOTpyOku. CuHepreTuka. BiausHue HaHOTEXHOJOTMHA Ha
pa3BUTHE TEXHUKHU. DKOJOTUYECKHI aClIeKT HAaHOTEXHOJIOTUH.

Qu3uxka u 6vim. HarpeBaTenbHble U OCBETUTENbHBbIE NPUOOPHI. Pa3HOBUIHOCTH JaMIl: HAaKaJUBaHMA,
raJloreHHbIe, TIOMUHECIIEHTHBIE, CBETOAUOHbIE.

MuxkpoBonHoBas neyb (CBY-1ieub) U MpUHIHUIT €€ paOOThI.

KuKoKpUCTAIIIMYECKHUE DKpaHbl M JIHACIUIEH, UX YCTPOWCTBO. OJIEKTPOHHBIM TepMmomeTrp. JloMmamHue
poboTel. PanuomepenaTdMku W paguoNpUEeMHHUKH. [IpUHIMIHANBHOE YCTPOHCTBO TeNneBU30pa MU
teneBuaeHusa. CIIyTHUKOBAsI U COTOBas CBA3b.

Xumusa u oOvim. Morouue u uuctsamme cpeactsa. [loBepxHocTtHo - akTuBHble BemectBa (ITAB).
OtOenuBaTenu: XUMHYECKHE W oNTHYeckue. MHCeKTHLMIBl - cpelacTBa Aisi OOpbObI C HAaCEKOMBIMH.
XUMHUYECKUE CPEe/ICTBA TUTHEHBI U KOCMETHKH. [TuineBbie 706aBKH, UX MapKHPOBKA.

Cunepzemuka.

[ToHATHE O CHHEpreTHKEe U CaMOOPIaHU3aLUU OTKPHITHIX cucTeM. OOIIMe NPUHIMIIBI CUHEPreTUKU. Touka
Ooudypkanuu u arTpakT. Ponb CHHEPreTHMKH A H3YYEHUs NPUPOAHBIX M COLHMAJIBHBIX SBICHUI.
CTpykTypHpoBaHHe MaTepHAIbHOTO MHPa U €ro U3yUYeHHe ClIeUalbHBIMU pa3ielaMu (PU3UKH.

DopMBbI ABUKEHUSI MATEPUH.



Ecmecmeosnanue u uckyccmeo. 3010TO€ CEYEHUE U €r0 UCIOIb30BAaHUE B IPOU3BEIEHUAX APXUTEKTYPHI,
KUBOIIUCH, CKYJIBITYPBI. [locnenoBarenbHocTh DubOOHAayuM, ee MNPUMEHEHHE B HCKYCCTBE.
PacmipocTpaHeHHOCTh mMpaBWiIa 30J0TOTO CEYCHHS U MoclefoBaredbHOCTH @DUOOHAYYHM B IKHBOU
npupoje. buonuka u apxurekTypa. B3auMOnpOHWKHOBEHUE €CTECTBO3HAHUS U HCKYCCTBA.
Jlemoncmpayuu.
Tabnuupl, BugcopparMeHTsl U GoTorpaduu mo TemMe.
IToprpersr: JIx. UenBuka, I1. Xurrca, JI.M. Jlenepmana, M. @apaneii, A.A.bekkepens, M. CkiagoBckasi-
Kropu, JI. Meiitaep, O. I'ann
Jlabopamopnvie onvimoi. 1. I3MepeHne napaMeTpoB KHCTH PyKH
Ilpakmuueckas paboma Ne 9. I3yuenue siBICHUS dJIEKTPOMArHUTHOW MHTYKIIHH.
Ipaxmuueckas paboma Ne (). I3ydeHne 30710TOTO CEYCHHS HA PA3IMYHBIX 00BEKTaX.

Tema 6. Bkiag coBpeMeHHbIX yueHbIX B (popmupoBanue EHKM (4 yaca)
N3ydyenne Ouorpaduu COBPEMEHHBIX POCCHMCKMX ydeHbIX. OIleHKa BKJIaJa COBPEMEHHBIX POCCHUICKHUX
yueHbIx B hopmupoBanrie EHKM. Iocnennrue oTKpeITHS B 00JaCTH €CTECTBEHHBIX HAYK.

TemaTn4ueckoe INIAHUPOBAHHUE C YKA3AHUEM KOJIHIECTBA YaCOB,
OTBOJAMMBIX HA OCBOCHHE KAKA0H TE€MbI

10 kiace
Ne HaumeHoBaHue pa3jesia M TeM Ko
4acoB
I BBenenue 4
1 BBeneHue B ecTecTBO3HAHHE 1
2 EcTecTBO3HAaHME — €IMHCTBO HAayK O IPUPOJIE 1
3 -4 | Kondepenuus no reme: «EctecTBO3HaHNE — €IMHCTBO HAYK O MPUPOJIEN 2
11 EcTecTBO3HAHME U METOAbI NO3HAHUS MHPA 16
5 Hcropus nzydenus npupoasl. [Iporpecc B eCTECTBEHHBIX HayKaxX U €ro BKIIaJ B pa3BUTHE 1
LMBUJIN3aUU
6 OMIMPUYECKUN YPOBEHb HAYYHOTO IO3HAHUS 1
7 IIpakTuueckas pabora Nel «OMnupudeckoe NO3HaAHUE B U3YYEHUH €CTECTBO3HAHUS 1
8 IIpakmuyeckasn paboma Ne2. [locTpoeHre MPOCTPAHCTBEHHBIX MOJETIEH HEOPraHUYECKUX U 1
OpPraHMYECKUX COEAMHEHUHN B COMOCTABJIEHUHU C UX CBOMCTBAMH.

9 TeopeTnyecknil ypoBeHb HAY4YHOTO ITO3HAHMS 1
10 CemuHap no teme "TeopeTnyeckuii ypoBEHb Hay4HOTO IO3HAHUS" 1
11 SA3bIK ecTecTBO3HaHUsA. bronorus . 1
12 SI3BIK €CcTeCTBO3HAHUS. XUMMUSL. 1
13 S3bIk ecTecTBO3HAHUA. PU3HKa. 1
14 EcTecTBeHHO-Hay4YHBIE IOHATHS, 3aKOHBI M TEOPUHU. 1
15 EcrecTBeHHO-Hay4Hast KapTHHA MUDA. 1
16 Mupsl, B KOTOPBIX MBI JKUBEM 1
17 [Tpaktrueckas padota No3 «Habmronenne 3a ropsiieit cBedein» 1
18 [Tpaktrueckas padorta No4 «HabmroneHne 3a N3BMEHEHHEM COCTOSTHUS JIbJa) 1
19 O600611eHne 3Hanmii o Teme «EcTecTBO3HaAHNE U METO]Ibl TO3HAHUS MUPa 1
20 Kontponbras padota Nel o reme: «EcTecTBO3HaHNE M METOJIBI IIO3HAHUSI MUDPAY 1
11 Meramup. OcBoeHHe KOCMOCA U €ro poJib B )KU3HHU YeJI0Be4ecTBA 9
21 OCBOEHHME KOCMOCA U €T0 POJIb B JKU3HU YEJIOBEYECTBA 1




22

Bxiag oTe4eCcTBEHHON HAyKU B PA3BUTHE KOCMOJIOTHH

23 ACTpOHOMUS KaK Hay4HBIH ()YHJAMEHT OCBOCHHUSI KOCMHYECKOTO TPOCTPAHCTBA.

24 - | BcenenHas: Teopusi BOSHUKHOBEHHUSI, CTPYKTYpa, COCTaB, BOJIFOIIHS.

25

26 PakeToHOCHTENN, HCKYCCTBEHHBIE CIIYTHUKH, OpOUTaIbHbIE CTAHIINH, IJIAHETOXOIBI.

27 Vcnonb30BaHue CIYTHUKOBBIX CUCTEM B chepe MH(POPMAIIMOHHBIX TEXHOJIOTHII.

28 CoBpeMeHHbIE HAYYHO-UCCIIE0BATEIbCKHUE IPOIPaMMBI 110 U3YUYEHUIO0 KOCMOCA U X
3Ha4yeHue.

29 [Tpobnembl, cBA3aHHBIE C OCBOCHHEM KOCMOCA, U ITyTH MX PEUIeHUs. MexIyHapoaHOoe 1
COTPYAHUYECTBO

10\% 060s10uku 3emin: autocdepa, ruapocdepa, atmochepa 12

30— | Crpoenue 3emmu. Jlutochepa. 2

31

32 ITpakTuyeckas pabora Ne5 «/3yueHne KOJIJIEKIIMHA TOPHBIX TOPO» 1

33 I'unpocdepa. Oxeanbl 1 MOPSL. 1

34 Bonbl okeaHoB 1 Mopei. 1

35 Bonsr cymm. 1

36 Atmocdepa. [loropa. 1

37 AtMochepHoe naBienue. Betep. 1

38 BraxxnocTs Bo3myXa. 1

39 ITpaktuueckas pabora No6 «/3ydyeHne napamMeTpoB COCTOSIHUS BO3/IyXa B KaOMHETE) 1

40 0O60061menue matepuana «Meramup. O60109KH 3eMIIN» 1

41 KonTponbnas padora No2 «Meramup. O6omouku 3emin: mutochepa, ruapocdepa, 1
aTMocdepa

\4 Maxkpomup. Hayka 06 okpy:xaromeii cpene. buocdepa. 23

42 Ku3Hb, CBOMCTBA )KHBOTO U X OTHOCHUTEIBHOCTb. 1

43 [IpoucxoxaeHue )Ku3Hu Ha 3emJie. 1

44 XHMMHYECKUHN COCTAB KIIETKU. 1

45 [TpakTrueckas padota Ne 7 «Pacnio3HaBaHne OpraHMYECKUX COSTMHEHUN) 1

46 YPpOBHU OpraHU3alUK KU3HMU. 1

47 IIpokapuoTsl M SyKapHOTHI 1

48 [IpakTuueckas pabora Ne 8 «3ydeHune cTpoeHus! paCTUTENbHON U AKUBOTHOM KJIETKI 1

49 ITpakTryeckas pabora Ne9 «3yueHre MUKPOCKOIIMYECKOT'O CTPOEHUS JKUBOTHBIX TKaHEH» 1

50 Knerounas teopus. [Ipocreiimue. Bupycsl. 1

51 [IpakTuueckas padora Ne 10. M3yueHnue noseneHust poCTENIINX MPOCTEUIITNX MOJT 1
MHUKPOCKOIIOM B 3aBUCHMOCTH OT XUMHYECKOT'0 COCTAaBa BOJHOM CpPEJIbI.

52 [ToHsiTHE GMOTOTMYECKON IBOJIIOLMH. 1

53- | OBONIOLMOHHASA TEOPUSL. 2

54

55 CoBpeMeHHbIE METO/Ibl TOJITIEPHKAHUS YCTOMUMBOCTH OMOT€0IIEHO30B U MCKYCCTBEHHBIX 1
KOCUCTEM

56 [Tumessle nenu. DKxoyorus. IKoJoru4eckre pakTopsl. 1

57 [TpakTuyeckas padora Ne 11. «/3yueHne B3auMoCBsA3€i B UCKYCCTBEHHOM 9KOCHCTEME — 1
aKBapHUyMe€ U COCTaBJICHHE LIeTIel TUTaHUSD.

58 buocdepa. Hoochepa. Texnochepa. 1

59 CemuHap Ha TeMy: «IKOJOTHYECKHE TPOOIEMbI COBPEMEHHOCTH 1

60 [Tpo6eMbI 0OTXO/I0B U 3arpsi3HEHUST OKPYXKAIOMIEH CPEIb 1

61 [IpakTuueckas padora Ne 12. M3yuenue ObITOBBIX 0TX0A0B. Pa3paboTka mpoekrta 1
paszzenbHoro coopa Mycopa.

62 B3anmoCBsA3b COCTOSIHUS OKPY>KAIOWIECH Cpelibl U 3J0POBbs YEIOBEKA 1

63 O6o0011eHne Matepuaia o reme «MakpoMupy» 1

64 KontponbHast padora Ne3 «IIpoucxoxaeHue »xu3Hu Ha 3emiie. YPOBHU OpraHU3aIliu




#H13HU. OCHOBBI 9KOJIOTUH. DBOJIIOLIMOHHASI TEOPUS»
VI Abunornyeckne GakTopbl M NPUCIOCOOTECHHOCTD K HUM KMBbIX OPraHU3MOB. 28
65- Ocobennoctu kimmara Poccun. 30Ha apKTHYECKUX ITYCTBIHD, TYHAP U JECOTYHIP. 2
66
67 [IpakTrueckas padota Nel3 «M3yueHne mpucrnoco0IeHHOCTH OPTaHU3MOB K Cpejie 1
OOUTaHUSD)
68 DNeKTpOMarHuTHasi IpUpoa CBETa 1
69 OnTryeckue cBOWCTBA CBETA 1
70 ITpakTuyeckas pabora Nel4 «/3ydyeHue BOJTHOBBIX CBOHCTB CBETa» 1
71 CBeT ¥ MpHUCIocOOJICHHOCTh K HEMY JKUBBIX OPTaHH3MOB. 1
72 [Tpaktrueckas padota Nol5 «M3yuenue n3o0pakxeHus1, JaBa€MOTO JIMH301 1
73 BHyTpeHHsI dHEeprus MakKpOCKOIIMYECKON CUCTEMBI. 1
74 TernoBoe paBHOBecue. TeMneparypa. 1
75- Temneparypa U IpUCIOCOOJICHHOCTD K HEH JKMBBIX OPTraHU3MOB 2
76
77 CtpoeHue MOJICKYJIbl U (PU3UUECKHE CBOMCTBA BOJIBI 1
78 [IpakTuueckas pabora Nel6 «/3mepenue yneiabHON TEIIOEMKOCTH BOIbD» 1
79- DJIEKTPOJIUTUYECKAS TUCCOIUAIINS 2
80
81 PactBopumocTs. pH kak mokasaTens cpeibpl pacTBOpa 1
82 XUMHUYECKHAE CBOMCTBA BOJbI 1
83 [IpakTnueckas padbora Ne 17 «3yueHue keCTKOM BOJIbl U YCTPAaHEHHE €€ )KECTKOCTU» 1
84 [Tpaktrueckas padora Nel8 «MccnenoBanue cpenbl pacTBOpa CoJield U COKa paCTCHUI» 1
85 Bogna — abuotuyeckuii pakTop B )KU3HU PACTCHUM 1
86 Kondepenmnus no teme «Boja — abnorndeckuii pakTop B )KU3HHU KUBBIX OPTAaHU3MOB) 1
87 Conu kak abuoTnaeckuii GakTop 1
88 ITouBa kak abuoTuueckuii paxTop 1
89 [IpakTuueckas pabora Nel9 «/3yuenue cocraBa mouBbI» 1
90 buortnueckue paxTopsl 1
91 O06o001ieHne 1o TeMe «AOroTHYecKre GakTOpbl U NPUCIOCOOIEHHOCTh K HUM KHMBBIX 1
OpPraHU3MOBY
92 Kontponbnas pabora Ne4 «AOuotndeckue pakTopsl U MPUCIIOCOOIEHHOCTh K HUM JKUBBIX 1
OpPraHU3MOBY
VII IIpocTpancTBO U Bpems 6
93 IToHsATHS IPOCTPAHCTBA U BPEMEHHU 1
94- | buoputrmbl 2
95
96 Crnioco0bl nepenaun MHGOPMaIUH B )KUBOW PUPOIE 1
97 Nudopmanust u yenoBex. 2
VIII IloaroroBKa M 3alMTa HCCIAEAOBATEILCKUX IPOCKTOB 5
98- | 3ammTa Kccaea0BaTENbCKUX IPOEKTOB 5
102
11 kiace
Ne ni/m HaumeHoBaHue pa3jaesia U TeM Ko
4acoB
| IlosTOpenue kypca 10 ki1acca 7
1 MHoroo6pasue ecTeCTBEHHOT0 MUpa: MeraMup, MakKpoOMHp, MUKPOMUD 1
2-3 buocdepa. YpoBHM opraHu3aliiy KU3HU Ha 3emIie 2
4 OCHOBHBIE NOJIOKEHUSI CHHTETUYECKON TEOPUH HBOJIIOLUN 1
5-6 DJeMEeHTHI TEPMOJIMHAMUKH U TEOPUH OTHOCUTEIHHOCTH 2
7 Konrtponbnas pabora Nel «IloBTopeHre 0CHOBHBIX 3aKOHOB, OHATHH 1 Teopuit Kypca 10 1




Kj1acca»

11 Muxpomup. Atom. BemecrBa 34
8-10 | OcHoBHBIE CBEICHUS O CTPOEHUH aTOMa 3
11 [Tpaktyeckas pabora Nel «/3yuenne dororpaduii TpeKoB 3apsHKEHHBIX YaCTHID) 1
12-13 | Otkpertue .M. Menneneesim [leproanyeckoro 3akoHa 2
14-16 | 3nauenue [lepuoauueckoro 3akona u [lepnoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB 3
J.N.MenneneeBa mys popmupoBannst EHKM
17 biiaropoanbie rassi 1
18 WNonHnas xumuyeckas CBs3b 1
19-20 | KoBaneHTHasi XUMUYECKas CBSI3b 2
21-22 | Metauibl 1 cruiaBsl. MeTajuinyeckasi XMMHYECKasi CBA3b 2
23 MonekynapHO — KHHETHYECKasi TEOPUS 1
24 ArperaTHble COCTOSIHUS BEIIECTBA 1
25-26 | Ilpupoausrii ras 2
27 ITpaktrueckas padota No2 «IlomydeHnue, coOnpaHne U paclio3HaBaHUE Ta30BY 1
28 XKunkue BemectBa. Hedth 1
29-30 | TBepmoe cocTosiHue BemiecTBa. KUAKUe KPUCTAIIIbI 2
31 Krnaccudukaiys HeopraHmuecKux BEIIeCTB U €€ OTHOCUTEIbHOCTh 1
32-33 | Knaccudukanus opraHu4ecKux COeAMHEHNN 2
34-35 | Ilonumepsl 2
36-37 | Cmecu, UX COCTAB M CIIOCOOBI pa3ieiecHuUs 2
38-39 | JlucmepcHbIE CUCTEMBI 2
40 [ToBTOpenue u 0600meHne mo reme «CTpoeHHE aToOMa M BEIIECTBAY 1
41 KonTponbnas padora Ne2 «CtpoeHne aToMa U BEIIECTBA» 1
111 XHuMHYeCKHe peakIuu 13
42-43 | XUMHYECKHE PEAKIIUU U UX KIacCH(PUKAIIII 2
44-45 | CxopocTh XUMHUYECKON peaKuu 2
46 OO6paTUMOCTh XUMUUYECKUX PEAKIIHIA 1
47 ITpakTryeckas pabora Ne3 «/3yyeHne XUMUUYECKUX PEaKIHii» 1
48-49 | OxucnurenbHO — BoccTaHoBUTENbHBIE peakinu (OBP). Dnexkrponns 2
50 - 51 | Xumuyeckue NCTOYHUKU TOKA 2
52 [TpakTruyeckas pabora Ne4 «COopka ralbBaHH4E€CKOTO 3JI€MEHTA U UCIIBITAHUE €T 1
JEUCTBUS»
53 IToBTOpenue u 06001IeHHE 110 TeMe «XHUMHUYECKHE PEAKIINN» 1
54 KonTtponbHas pabora Ne3 «XuMudyeckue peaklium 1
1V 3n0poBbe 22
55-56 | CucremaTnuecKkoe MoJjJ0KEHHUE YEIOBEKa B MUPE KUBOTHBIX 2
57-58 | I'eHeTnKa 4esl0BEKa U METOJIbI €€ U3YUEHUS 2
59 - 60 | ®usuka yenoBeka 2
61-62 | Xumus yenoBeka 2
63 Buramunbl 1
64 ['opMOHBI 1
65 JlexapcTBa 1
66 3710pOBBI 00pa3 KU3HU 1
67 dusnka Ha CIIy)K0€ 3J0POBBS YEIOBEKA 1
68 CoBpeMeHHbIE MEAUIIMHCKHE TEXHOJIOTUI 1
69 Wudexmonnble 3a001€BaHus U UX NTPOPIIAKTHKA 1
70 Hayka o npaBuibHOM NUTaHUMU 1
71 [IpakTuyeckas padora Ne 5 «/ccnenoBanne NponopuuOHATbHOCTH COOCTBEHHOTO 1
paloHa NUTaHMsl, IPOBEPKa COOTBETCTBUS MacChl Tella BO3PACTHOI HOpMeY.
72 [IpakTuueckas padbota Ne 6 « MIHTepnperains pe3yabTaToB 00IEro aHajainu3a KpoBU U

MOYH».




73 ITpakTuyeckas pabora Ne 7 «O1ieHKa HHIMBUAYAIBHOTO YPOBHS 3/I0POBbSI. 1
74 ITpakTyeckas pabora Ne 8 «OueHka OMOJIOTHYECKOTO BO3PACcTa 1
75 [ToBTOpenue n 0600mEeHne Mo Teme «YemoBeK 1 ero 3J0pOBbEY 1
76 KonTponpnas pabota No4 «HenoBeK u ero 3710pOBbE» 1
\ CoBpeMeHHOe eCTeCTBO3HAHME Ha CJIyKOe YeJloBeKa 22
77-78 | DneMeHTapHBI JIU SJIEMEHTAPHBIE YaCTHUIIbI 2
79 Bonbioit anponHslid KoJutaitiep 1
80 - 81 | DHepreTka u 3HEProcoOepeKeHNE 2
82 [TpakTrueckas padota No9 «3ydyeHue sIBICHUS AIEKTPOMArHUTHON WHIYKITUW)Y 1
83-84 | IIpomoBonbcTBeHHAs: MpoOIEMa U IYTH €0 peIIeHUs 2
85-86 | OcHOBBI OMOTEXHOJIOTHH 2
87-88 | HanoTexHoJOrMu U UX IPUMEHEHUE 2
89-90 | Yuenmueckas koHdpeperuus: «I Opu30HTH IPUMEHEHUS HAHOTEXHOJIOTHIi» 2
91-92 | ®usuka u ObIT 2
93-94 | Xumus u ObIT 2
95 CuHepreruka 1
96-97 | EctecTBO3HaHME U UCKYCCTBO 2
98 ITpaktuueckas pabora Nel( «3yuenue 3010TOro CeUeHUs Ha PA3IMYHBIX O0BEKTaxX» 1
VI BkJiag coBpeMeHHBIX y4eHbIX B (popmupoBanune EHKM 4
99-100 | Bxuan poccuiickux yuenbix B popmupoBanne EHKM 2
101- | CoBpeMeHHbIE OTKPBITUSI POCCUICKUX YUEHBIX 2

102




	Выпускник на базовом уровне получит возможность научиться:

