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1.IlnanupyemMpble pe3yJibTaThl 0CBOEHUsI yueOHOro npeamera «EcrecTBO3HaHHMe»

Jluunocmuvimu pe3yniomamamu 06y4eHus ecmecmeo3HAHUIO AGNAIMCA!
8 YEHHOCMHO-OPUEHMAYUOHHOU c@hepe — BOCIUTAHWE YYyBCTBA TOPAOCTH 32 POCCHUCKHE
€CTECTBEHHbIC HAYKU;
6 mpyoosoll cghepe — TOTOBHOCTb K OCO3HAHHOMY BbIOOpY HajbHeimield oOpa3zoBaTeNbHON U
npodeccuoHaNbHON TPaeKTOPUH;
B NO3HABAMENbHOU (KOCHUMUBHOU, UHMELIeKMYAlbHOl) chepe — yMEHUE YIPAaBIATh CBOEH
[I03HABATEJILHOM J1€ATENbHOCTBIO.

Memanpeomemnvimu  pe3yrbmamamu.  OCE0€HUS NPOSPAMMbL N0  eCMeCcmEO3HAHUIO
ABNAIOMCAL:
— OBJIaJICHUE YMEHUSIMHU W HABBIKAMHM pa3JIMYHBIX BHJIOB I103HABATEIIBHOW JEATEIbHOCTH,
NPUMCHCHHUS  OCHOBHBIX  METOJOB  TO3HAHHS  (CHCTEMHO-HH()DOPMAIMOHHBIM  aHAIU3,
MOJIEJIMPOBAHUE) JUISl U3YUEHUSI PA3JIMUYHbBIX CTOPOH OKPY’KAIOILIET0 €CTECTBEHHOTO MUPA;
— OBJIAJICHUE OCHOBHBIMH HWHTEJUICKTYaJIbHBIMH ONepanusMu: (OpMyIHpPOBAHUE THIOTE3,
aHaIW3 ¥ CHHTE3, CpaBHEHHE, O0000IIeHHe, CUCTeMaTHU3allys, BBIABICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€1, IOUCK aHAJIOTOB;
— (GopMHUpOBaHNE YMEHHI T€HEPUPOBATH HJIEH U OMPEIEISATh CPEICTBA, HEOOXOMUMBIE JUTS UX
peanu3auuy;
— ¢opMupoBaHHE YMEHHH OIpenessITh Ield W 3aJadyd JIeATEIbHOCTH, a TaKXXe BBIOMpPATH
CpeICTBa pealu3allii ATUX IeJIeM W TPUMEHSATh Ha TMpakTHKe; (opMUpOBaHUE YMEHUMH
WCIIOJIH30BaTh PA3JIMYHbIE WCTOYHHUKHU JIJIsi TOJMYYEHHS] €CTeCTBEHHO-HAy4YHOUW HHGOpMAIUU U
MMOHUMAaHUS
3aBUCHUMOCTH OT COJIep>KaHusl U GOpMBI MpeicTaBIeHHON HH(GOpMAIIUU U LIeJIel aapecara.

IIpeomemmnuvimu pesynomamamu u3yueHus: eCmecmeosHaAHUsL:

Buinycknux na 6aszoeom ypoene nayuumcsi:

- JIEMOHCTPUPOBaTh Ha NPUMEpPax pOJIb €CTECTBOZHAHHMS B PA3BUTHUU YEJIOBEYECKOU

OUBHUIIM3allNHN,

- BBLICJIATH HepCOHaJ'H)HI)II\/'I BKJIaJ BCJIMKHX YUCHBIX B COBPEMCHHOC COCTOSIHHE C€CTCCTBCHHBIX

HayK;

- TpaMOTHO HNPUMCHATHL CCTCCTBCHHO-HAYUYHYIO TCPMHUHOJIOTHIO IIPpHU OIHMCAaHHUU SIBIICHHUI

OKPYZKaromero Mmupa,

- 000CHOBaHHO IMPUMCHSATDH HpI/I60pLI AJI1 USMCPCHUA U Ha6J'IIO,Z[CHI/I$I, HCITOJIB3Ys OMMUCAHUEC TN

HpCIlJ]O)KCHHHﬁ AJITOPUTM 3KCHICPUMCHTA C LCJIBIO MOJYUCHUA 3HAHUH 00 0O0BEKTE HU3YUCHUS;



- BBIABJIAITH XapaKTep SBJICHUNH B OKpyXalouleil cpene, MOHUMATh CMBICT HAOIIOAAeMbIX

mponeccoB, OCHOBBIBAACH HA CCTCCTBCHHO-HAYYHOM 3HAHHU,

- HUCIOJIB30BaTh JIA OIMCAaHUA XapaKTCpa MPOTCKAHUA ITPOLECCOB (I)I/I?;I/I‘-IeCKI/IC BCIIMYHUHBI U

ACMOHCTPUPOBATH B3aUMOCBA3b MCIKAY HUMMU,

- OCYWCCTBIIAATH MOACIUPOBAHUC HNPOTCKAHUA Ha6JIIOI[aeMbIX mponeccoB € YUCTOM I'pPaHUI]

IMPUMEHUMOCTH HUCIIOJIB3YEMBIX Moz[eneﬁ;

- KPUTHYECKH OIIEHWBATh, MHTEPIPETHPOBATH M 0OCYXIaTh MH(OPMAIIHIO, COACPKALIYIOCS B
coobmenusix CMMU, pecypcax HMHTepHeTa, HaydyHO-TIOMYJSAPHBIX CTaThsIX C TOYKU 3PEHUS
€CTECTBEHHO-HAYYHOM KOPPEKTHOCTH; JeJaTh BBIBOABI HA OCHOBE JINTEPATYypPHBIX JAHHBIX;
- I[pPUHUMATh APryMEHTHUPOBAaHHBIE pEIIECHHUS B OTHOUIEHMM IPUMEHEHUS pPa3HOOOPa3HBIX

TEXHOJIOTHI B MPOPECCHOHATBHOMN JICATEILHOCTH U B OBITY;

- H3BJICKAaTb M3 OIIMCaHHUA MalllvH, HpI/I60pOB N TEXHHUYCCKUX YCTPOﬁCTB HCO6XOI[I/IMBIG

XApPAKTCPUCTHUKH I KOPPEKTHOI'O UX UCIIOJIb30BAHUA;

- OOBSICHATH IPUHLIUIIBL, I0J0XKEHHBIE B OCHOBY pa0b0OThl IpHOOPOB; -
OpPraHM30BBIBATH CBOIO JEATEIBHOCTh C Y4E€TOM IPHUHLUIIOB YCTOMYMBOIO PAa3BUTHUS CHUCTEMBI
«IIpUPOJIa—00IIECTBO—YENIOBEK» (OCHOBBIBAsACh Ha 3HAHMAX O I[Ipoleccax IepeHoca U
TpaHcopMali BEHIECTB M HHEPruil B SKOCHUCTEME, pPa3BUTUM M (PYHKIHMOHHUPOBAHUU
O6uocepsl; 0 CTPYKType MONYJISUUU W BHUJA, aJalTalUsX OpPraHu3MOB K cpele oOuTaHus,
CBOMCTBaX 3KOJOIMYECKHX (DaKTOPOB,pyKOBOJICTBYACh MNPHHLIMIIAMH pPeCcypcocOepexeHus Hu
0e30macHOro  MPUMEHEHMs  MaTepuajioB M TEXHOJIOTUH; CcoXpaHss  OHOJOruyeckoe

pazHooOpasue);

- 000CHOBBIBAThH MPAKTHYECKOE UCTIOIH30BAHNE BEIIECTB M MX PEAKIIHA B MPOMBIIIUIEHHOCTH U B
OBITY; OOBSCHATH POJIb OINPENEICHHBIX KJIACCOB BELIECTB B 3arpsI3HEHUU OKPY)KAIOIIEH Cpebl;
- IeCTBOBATh B paMKax MpaBHJl TEXHUKU O€30MaCHOCTH U B COOTBETCTBUU C MHCTPYKIHUSAMHU 110
OPUMEHEHHIO JIEKApCTB, CPEJICTB OBITOBOM XUMMH, OBITOBBIX DIEKTPUYECKUX MpPHUOOPOB,
CIIO)KHBIX MEXaHW3MOB, TIOHUMas €CTECTBEHHO-HAYYHBIE OCHOBBI CO3MAaHUS TPEANHCAHHIA,
- (hopmupoBaTh COOCTBEHHYIO CTPAaTETHUIO 370pOBbeCcOEperarIiero (PaBHOBECHOTO) TTUTAHUS C
y4eToM OMOJIOTHUECKOW 11e71eCO00Pa3HOCTH, POJM BEIIECTB B MUTAHUU U SKU3HEAEATEIbHOCTU

JKHUBBIX OPTaHHU3MOB;

- OOBSACHATL MEXAaHHW3M BIUSHHS Ha JKUBEIC OpTraHu3Mbl 3JICKTPOMAIHUTHBIX BOJIH U
pPaaAuOAKTUBHOI'O HU3JIYYCHHA, a TaKKC JEHUCTBUS aJIKOT 0JI1, HHUKOTHHA, HAPKOTHUYCCKUX,

MYTAar€¢HHBIX, TEPATOICHHBIX BCIICCTB Ha 3J0POBbBC OpraHW3Ma MW 3apOJbIIICBOC PA3BUTHUC,



- BI:I6I/IpaTB CTpaTeruro IMOBCACHUSA B OBITOBBIX U ‘IPGSBBI‘IafIHI)IX CUTyallusaXx, OCHOBBIBAsICh Ha
IMOHUMAaHWU BJIMAHUA HaA OpPraHHU3M 4YCJIOBCKA q)HSI/I‘-IeCKI/IX, XUMHYECKUX U OHOJIOTHYCCKHX

(baxTopoB;

- OCO3HAHHO JICHCTBOBATh B CUTYAI[MH BHIOOpA MPOAYKTA WM YCIYTH, IPUMEHSS €CTECTBEHHO-

HAay4YHBIC KOMIICTCHIHNH.
Bbll’lyCKHuK Ha 6a3060M YPOBHE NOy4um 603MONICHOCMb HAYYUMbCA!

- BBINOJHATH CAMOCTOSITENIBHBIE HKCIEPUMEHTBI, PACKPBIBAIOIIME IOHMMAHHUE OCHOBHBIX
€CTECTBEHHO-HAyYHBIX IIOHATHUH M 3aKOHOB, coOIIOAas IpaBuia Oe30macHOM paboThl;
IPEACTaBIATh MOJIYYEHHBIE pe3yJbTaThl B TAOJUYHOM, rpaduyeckoil MM TEKCTOBOH (opme;
Jienath BBIBO/IbI Ha OCHOBE MIOJIy4EHHBIX U JUTEPATyPHBIX JaHHBIX;
- OCYHIECTBISITh CAMOCTOSITENIbHBIA Y4EOHBI TPOEKT WJIM HCCIeAOBaHHE B 001acTH
€CTECTBO3HAHUS, BKJIIOYAIOIIUN OIpeesieHue TeMbl, IOCTAHOBKY II€JIM U 3ajay, BbIABHKCHHE
TUIIOTE3bl U MYyTEH ee SKCIepUMEHTAIbHON NPOBEPKU, IPOBEIECHUE 3KCIIEPUMEHTA, aHAIU3 €ro
PE3yIABTATOB C YUYETOM IOTPEITHOCTH U3MEPEHHUs, (HOPMYyTUPOBAHHUE BHIBOJIOB U MPEJICTABICHHE
FOTOBOTO MH(}OPMaLMOHHOTO IPOAYKTA;
- 00CyX/aTh CYILECTBYIOLIME JIOKAIbHbIE M PpErHOHAJbHbIE MPOOJIEMbI (IKOJOTHUECKUE,
SHEpPreTU4ecKue, CBIPbEBbIE u T.J1.);
- 000CHOBBIBaTh B JIUCKYCCHM BO3MOXKHbBIE ITYTH HUX PEIICHMS, OCHOBBIBAsICh HAa €CTECTBEHHO-
HaYYHBIX 3HAHUSX;
- HaXOJMTh B3aMMOCBSI3U MEXIY CTPYKTYpOH U (yHKLMEH, IPUYUHON U CIECTBUEM, T€OpUE U
dakTamMM NpU aHaIU3e MPOOJIEMHBIX CUTyallMd U OOOCHOBAaHMHU MPUHUMAEMBIX pEIIEHUH Ha
OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHMil; IOKa3bIBaTh B3aMMOCBA3b MEXKIy O0OJacCTsIMHU

C€CTCCTBCHHBIX HAYK.



2.Coaep:xanue yueoHoro npeamera «EcrecTBosHanue».
10 knacc.

l. BBenenue (4 4)
Beenenune B ecrectBo3Hanue. Ilpupoma-cpeqa oOuTaHWUS W MCTOYHUK JKH3HH YEJIOBEKA.
B3aumooTHOIIEHNS YenToBeKa U MPUPOABI, UX JuanekTuka. [Ipupoma — UCTOYHUK TBOPUECKOIO
BJIOXHOBEHMS JEATENIEH HCKYCCTBA.
EcrecTBO3HaHWE — eAMHCTBO HAaykK O mnpupoae. Marepus u (GoOpMbI €€ CyIIeCTBOBaHUS.
Hunanexktuka ecrectBo3HaHusA. OCHOBHBIE ATaIbl €ro pa3BuTus. [loHATHE O ecTeCTBO3HAHUU, KaK
CHUCTEME HAayYHbIX 3HAaHUU O MPUPOJIE.
Jemoncmpayuu. BupeopparMeHThl (IMOJISI CENbCKOXO3SHUCTBEHHBIX YrOJIWW, Kapbepbl IS
IOOBIUM YIS U PYAbl, METAIUTyprudecKue KOMOUHATHI, Ta30- U HedTenpoBoabl, protunuu, ['IC,
TOLl u ADC, mocneacTBUs 3€MJIETPSICEHUMH W IyHaMH, HMCUE3HYBIIME BHUJIbl PACTCHUN U
JKUBOTHBIX ); PEPOIYKIIMUA KApPTUH BEIIUKUX XYI0KHUKOB C MEHW3aKaMH U JIPYTUMU OObEKTaMU
npupozas! (Ilumkuna, JleBurana, AiiBazoBckoro, FOona u ap.); My3bIKaJdbHBIE (pParMeHTHI,
MOCBSIIEHHBIE ABJICHUAM Npupo bl (YaiikoBekuii, Cen-Canc, beTxoBen u p.).
[TopTpeTbl y4eHBIX-E€CTECTBOMCIBITATENEH, BUICOPPArMEHThl [0 UCTOPUM BO3HUKHOBEHUS U
pa3ButHs PU3UKH, XUMUU U OUOJIOTHN

. EcrecTBo3Hanue U MeTOAbI MO3HAHUSA Mupa (17 1)

B3aumoceasv medxncoy HAYKOU U mexHon02uamu

Hcmopusa uzyuenus npupoowl. [Ipozpecc 6 ecmecmeeHHbIX HAYKAX U €20 6KIAO 8 pa3sumue
yusunuzayuu. Memoovl Hayuno20 NO3ZHAHUA U UX CcOCmaeialowue: HabaOeHue, umepetue,
9KCNEepUMEHMm, MOoOenuposanue, 2unomesda, 6vigoo, nocmpoerue meopuu. DOOPMbI MO3HAHUS:
HAayyHOE€ M HeHayyHoe. /[Ba YypOBHS HAyuyHOrO IO3HAHUS: SMIIMPUYECKUN (UyBCTBEHHBIH,
OMBITHBIM) M TeopeTHuYecKHil (panuoHaIbHBIN). MonenupoBaHue Ha TEOPETHYECKOM YPOBHE
NO3HAHUS W THUNBI Mojenedl (uaeanbpHasi, aHAJIOIMsi, MaTeMaThdeckas). Poib MbICIeHHOTro
JKCIIEPUMEHTA U MAaTEMaTUYECKOr0 MOJCIUPOBAHUS B CTAHOBICHUU U PA3BUTUMU €CTECTBEHHBIX

HayK. CDdeameHmaﬂbele NOHAMUA ecmecneO3HAHUAL.

A3vik ecmecmeo3nanusn. buonocus. buomorndeckas cucTeMaTHKa U €€ BaXKHEHINHE TaKCOHBI.
bunomunanbHast HomeHknatypa. [lorstue Buga. CucremMaruka KXUBOTHBIX. [IoHSATHE TIOPOABI.
Cucrematuka pacrenuid. [lonartue copra. buosnorumdeckas HOMEHKJIAaTypa — OCHOBa
npoecCHOHANBHON  NeATeNbHOCTH. Xumus. TpuBuanbHble Ha3BaHUA. PanuoHanbHas
HOMEHKJIaTypa. MexayHapoaHas Homenkinatypa UIOITAK.

XUMHUYECKUE DJIEMEHTHI U TPOUCXOXKACHHE WX HazBaHui . Kimaccudukamuss HeopraHWYeCKHX

BCIICCTB (OKCI/I,Z[BI, KHUCJIOTbI, OCHOBAaHU:, COJ'II/I) U TPUHIOUAIIBI 06pa3013aH1/15{ UX Ha3BaHHIM.



Quzuxa. EpuHuUBl u3MepeHus (Qu3nuecknx BenuduH Ha Pycu.  EnuHunel u3MmepeHus
¢u3nUecKux BEIMYMH B HEKOTOPBIX JAPYrMX CTpaHaxX. MexkIyHapoAHas CHCTEMa EIWHUIL
u3Mepenus: pusnueckux BenuduH — CU. OcHOBHBIE W TPOU3BOJAHBIC €IUHUIIBI W3MEPEHHUS
¢dusznueckux BenunauH CH.

Ecmecmeennonayunvie nonamus, 3aKOHbl U meopuu. BECTeCTBEHHOHAYYHBIE IOHSTUS.
KonkperHsle 1 aOCTpaKkTHbIE €CTECTBEHHOHAYYHBIE TOHSATHS.  3aKOHBI E€CTECTBO3HAHMA.
EcrectBenHoHayunbie Teopuu. OmnmcaTenbHbIE TEOPUHM H  OOBSCHUTENBHBIE TEOPHH.
[Iporuo3upyroniasi pojab €CTECTBEHHOHAYYHbIX TEOPUH.

Ecmecmeennonayunaa Kapmuuna mupa. Kaptunel Mwupa: penuruossas, ObITOBas,
XyloKecTBeHHasd. Ecmemceennonayunas xapmuna mupa (EHKM). DBomtouus EHKM u ee
JTalbl: ApUCTOTENIEBCKUI, HBIOTOHOBCKH, SUHIITEMHOBCKas peBotonus. [IpruHIMNbI Ho3HaHUS
B €CTECTBO3HAHUU: COOTBETCTBUS, IOMOJHUTEIBHOCTH, IPUUNHHOCTH, CAMMETPHH.

Mupel, 6 komopbix mol Hcueem. Ilpumepvl cucmemamusayuu u HA2AA0HO20 NPeOCMABLeHUs]
HAYYHO20 3HAHUSA. NPOCMPAHCMEEHHO-8PEMEHHbIE XAPAKMEPUCTIUKU (HAHOMUD U MUKPOMUD,
maxkpomup, mezamup). I'paHUIlBI MUPOB U YCIOBHOCTb 3TUX TpaHUll. Poib Hayunvix
docmudiceHUll 8 CO30aHUU HOBbIX mexHono2utl. Jeontoyus mexuonozuil. ITpudopsl 1 n3yueHus
MHpPOB, MX 3BOJIOLUS OT CBETOBOrO MHUKpockomna P.I'yka 10 CKaHMpYIOLIEro TYHHEIbHOTO
mukpockorna (CTM) u atomHo-cunioBoro mukpockorna (ACM). MosnekynsapHoe pacrio3HaBaHuE U
€r0 pOJIb B MIPUPOJIE U KU3HH YenoBeka. Kommbroreps! Oymymiero.

Hemoncmpayuu. Iloptpersl ydenbix- ectectBoucnbitareneii (I'.T'anmnes, [[.Menneneesa,
I'Mennens, H. bekeroBa, M. ®apanes), pa3nuuHble MaTepualibHble (U3NYECKUE
(anexTpodopHas MalMHA — MOJEIb MOJHUU, KPUCTAINIMYECKHE PEIIETKH Pa3IMYHbIX THUIIOB),
Ounonoruueckue (MyJs KU IBETOB, OPraHOB Tejla YeJoBeKa), reorpaduueckue (rmolyc, kapra,
TNy pHil),

XUMHUYECKHE (IIapOCTEeP’KHEBBIE U OOBEMHBIC MOJIENIM MOJIEKYI pa3IMuHBIX BeulecTB). Craii bl
¢ MozensiMu cTpoeHust atoma TomcoHa u Pezepdopna.

OTHOCHUTEIBHOCTD MOHATHUS MYCTOTHI. Pa3znuuHble pu3nyecKkue, XUMUYECKUE U OMOJIOTHYECKUE
mognenu. Iloptperst Apucrorens, K.JIunues, Y. JlapBuHa; BuaeopparMeHTHl C TaKCOHAMH B
00TaHMKE U 300JI0TMH U MPUMEPHI CUCTEMATUKU OTAENbHBIX PACTCHUN M KUBOTHBIX. Tabmuia,
cnaiin wim Buaeodparment «Homenknarypa MIOTTAKY; Tabmuiel wim cnaisl ¢ aHUMAIUsIMU
no oOummMM MpUHIMIAM oOOpa30oBaHHUs Ha3BaHMM BaXXHEMIIMX KIJIACCOB HEOPraHHMYECKUX
COEMHEHUH — OKCUJIOB, KUCIIOT, OCHOBAHUS, COJIEH, - M UX KJIaccu(uKaluu.

[Toptperst Oma, Kynona, Hetorona, DiiHmTeiiHa U Jp.; TaONUIBI OCHOBHBIX M NMPOU3BOAHBIX
equaun, CU; nuHamuyeckue BHJIEO(PParMEHTHl, WUIIOCTPUPYIOLIUME BaKHEHWIIUE TMOHATHUS

(GbU3MKN TIPUMEHUTENBHO K TEME ypoKa; ciaij win BugeodparmeHT «CTapopyccKue eIUHUIIBI



U3MEpPEHUs]  HEKOTOphIX  (PU3MYEeCKMX  BelMuuyuH».  Tabmuubl W BUAEOGparMeHTHI,
WUTIOCTPUPYIOLIUE BaKHEHIIME MOHSATHUS, 3aKOHBI U TEOPUH €CTECTBEHHOHAYUHBIX HCLUUILIUH
10 KypCy OCHOBHOM IIKOJBI. BujeodparMeHThI U CIIali bl 110 SBOTIOIIUH MHUKPOCKOTIOB.
Jlabopamopunvie onvimer. 1. TlocTpoeHHE pPAaBHOCTOPOHHHMX TPEYrOJIbHUKOB M3 CIUYEK Ha
IJIOCKOCTH M B IpocTpaHcTBe. 2. MiumocTpauuss mpuHIMOA cOOTBETCTBUS. 3. MoaenupoBaHue
npuHIKa paboThl CKAHUPYIOMIETO MHUKpockoma. 4. Jloka3arenbCTBO OEIKOBOW MPUPOIBI
(bepMeHTOB.

Ipaxmuueckas paboma Nel. IMnupuueckoe MO3HaHUE B U3YUYEHUU €CTECTBO3HAHUA.
Ilpakmuueckas paboma Ne2. TlocTpoeHHe MPOCTPAHCTBEHHBIX MOJICICH HEOPTaHMYECKUX M
OpPraHUYECKUX COCJMHEHHI B COMOCTABICHUU C UX CBOMCTBAMU.

Ipaxmuueckas paboma Ne3. HabmoaeHue 3a ropsmieii cBeuoit

Ilpaxmuueckas paboma Ne4. HaOmoneHue 3a HM3MEHEHHEM TEMIIEpAaTypbl JibJa H €ro

COCTOSAHUEM IIPH HAI'PCBAHWUHU

I11. Meramup. OcBoeHne KOCMOCA U €r0 PoJb B ;KH3HHU YesaoBevecTna (12 4)

XPpOHOJIOTHSI ACTPOHOMHYECKHUX TPEACTABICHUN U OTKPBITHIA: TEOIEHTPUYECKas CHCTEMa MUPA;
AQHTPONOICHTPUYECKAs] CUCTEMa MHUPA; TEIUOLEHTPHYECKas cucTeMa Mupa. AcTpoHOMBI 16-19
B.B. M UX BKJIaJ B pa3BUTHE NpeacTaBlIeHUi 0 BeeneHHoll. Beenennasn: meopus 603HUKHOGEHUS,
cmpykmypa, cocmas, 38onoyus. Acmponomus Kak —HAYYHGIL  (PYHOAMEHM — O0CE0eHUs.
Kocmuueckoeo npocmpancmea. Kocmonorns. Bximag oTeuecTBeHHON HaykKd B MHPOBYIO
KOCMOJIOTUIO.  Pakemonocumenu, UCKYCCMBEHHble CHYMHUKU, OpOUmMAaibHble  CMAHYul,
naanemoxoowl. OpOutanbHass acTtpoHoMuueckas oOcepBatopust (OAO). ZHcnoavsosanue
CHYMHUKOBLIX cucmem 6 cghepe un@opmayuonnvix mexnonocuil. CoepemenHvle HAYUHO-
uccnedosamenveKue nPopammyvl N0 U3YUEHUI0 KOCMOca U ux sHavenue. Ilpodnemul, ceszannbvle ¢

oceoeHuem Kocmoca, u nymu ux peuienus. Medxxcoynapoonoe compyonu4uecmeo.

1V.O60s0uku 3emian: aurochepa, ruapocdepa, armocdepa (13 1)

Cmpoenue 3emau. Jlumocgepa. Buytpennee ctpoeHue 3eMiM U €€ XMMUYECKHI COCTaB.
Crpoenue u coctaB nutocheprsl. Munepaisl U ropusie nopoasl. Pyast. JlutochepHbie mauThl.
3emnetpsacenus. [llkana Puxrepa. IHTeHCMBHOCTH 3emiieTpsiceHuid. [lynamu.

T'uopocghepa. Oxeanvt u mopsa. Coctas runpochepsl. MupoBoit okean. Mopsi. Hetunuunsie
mopsi:  CapraccoBo, Kacnmiickoe u Apanbckoe. Tema Mopsi B MPOU3BEACHUSX MHUPOBOM

XyJI0KECTBEHHOH KYJIBTYPHI.



Boowt okeanos u mopeii. XuMA4eCcKuii COCTaB MOPCKOW M OKeaHn4eckor Boabl. [Ipomuie. Jlen
B OKkeaHe. ['pennanaus. Antapkruzaa. JIBuxenue Box Muposoro okeana. IIpuiuBbI U OTJIMBBIL
Mopckue Tedenus. Tunsl kiuMara.

Boowvl cywmu. Bopwl cymu u ux knaccudukanus. Pogauku. ['elizepbl. MuHepaibHbIC BOJIBI M UX
KJaccuukarms. [Ipobnema mpecHoit Bombl. O3epo baiikan. KapcTtoBbie sBieHHS U
o0pa3oBaHHE CTAJIAKTUTOB U CTaJarMUTOB. AHOMAaJIbHBIE CBOICTBA BOJABI U MX 3HAUYEHUE B
IpUPOJIE.

Ammocgepa. Ilozooa. Atmochepa u ee cocraB. BeprukambHOoe cTpoeHHE aTMoc]epsr:
Tponocepa, crparochepa, mezochepa, Tepmochepa, sk3ochepa. CoctaB Bozmyxa. O30HOBBIC
OeIpbl U TapHUKOBBIM 3¢ ¢ekr. Iloroma u kmumar. Ammocghepnoe Oaenenue. Bemep.
AtmoctepHoe naBienue. KeccoHHass u BbIcOTHast Oone3HH. L[MKIOHBI W AHTHIMKIIOHBI.
AtmocdepHubie GpoHTHL. BeTpa 1 uX BUABI: IIIKBaJI, CMEPY, aHTUIIaccaT, accat, opus, GpeH, 6opa,
CHUPOKKO, MyCCOHBI, Tali()yHBbI, yparaHsl, CMEpUYH, TOPHAJIO.

[Ixana Bogopra.

Bnasxcnocms 6030yxa. Bnaxsocts Bo3nyxa. [Icuxpomerp u ['urpomerp. Touka pocsl. Obnaka,
ux (opMmsl u pazmepsl. Tyman. Ocanku u ux Tunsl. Pagyra.

Hemoncmpayuu.  OOpa3upl py, MUHEPAJIOB U FOPHBIX MOPOJ, huznyeckas KapTa HoayLiapuii,
aTJIachl.

Kapter: Mopckux Teuenuit, puzndeckue kaptol Mupa u Poccuiickoit @eneparum.
Buneodparmentsl u otorpadguu 1no TeMe ypoka: CTpoOeHHE 3eMIIM, 3eMIIETPSICEHUs, IIyHaMH,
pas3In4yHble OKE€aHbl U MOps, ailcOepru, MOpCKHe TeueHHs, POAHMKH, reifsepsl, o3epo baiikan,
KapCTOBbIE SBJIEHUS (CTAJTaKTUTBl M CTaJlarMHUTHI), aTMocdepa U €€ COCTaB, LHUKIOHBI U
AQHTHUIMKIIOHBI, BUJIbI BETPOB, TYMaH, pajyra, OCaJIki pa3In4yHbIX TUIIOB. Penpoaykuum KapTuH -
. AtiBazosckuil «/lessatsiii Ban», . Jlesuran «beper CpenuzemHoro Mops», M. [nmkun «Ha
6epery Mopsi», JI. Jlaroppo «Mope», A. PwuioB «Ha romyOom mpoctope»; (parMeHTbI
My3bIKaJIbHBIX npousBeaeHuil - H. Pumckuii-Kopcakos «Caaxo», K. Jlebroccu «Mope», M.
PaBens «Jlogka B okeane» u3 cOopHuka «3epkanay, [1. HalikoBckuil «Jlebequnoe ozepo», M.
Mycoprckuii  «CHerypoukay. [IpeBpaiiieHusi HepacTBOPUMBIX KapOOHATOB KaJbIMsI U MarHus
(cpenHuX coiyieil) B pacTBOPUMBIE THUAPOKApOOHATHI (KUCIBIE COJMM) M OOpaTHO — MpPUYHHA
00pa30oBaHMs CTAJaKTUTOB U CTaJarMUTOB. MojenupoBanue nmapHUKoBoro sddexra. [Ipudopsi:
JUIs U3MEpeHusi atMochepHOTo naBiieHus (O0apoMeTphl), IS M3MEPEHUS BIAKHOCTH BO3TyXa
(TUTpOMETpHI).

Jlabopamopnvie onvimui. 1.M3yuenune cocrtaBa rpaHura. 2. MonaeaupoBaHUE BBICOKOM
IJIOTHOCTH BOABI MepTBOTO MOps. 3. Pacimpenne BoJIbl PU HarpeBaHUMN.

Ilpakmuuecxas paboma Ne 5.13ydenne KOJUIEKIIUN TOPHBIX TTOPOJT



Ilpakmuuecxas paboma Ne 6./13yuenne napaMmeTpoB COCTOSIHUS BO3/IyXa B KAOMHETE.

V.Makpomup. Hayka 06 okpyxkarwmeii cpeae. buocgepa. (21 4)

/Ku3nb, npusnaku >#cu6020 u ux OMHOCUMENIbHOCHD. OcHOBHBIE CBOWCTBA >KHBOIO
OpraHu3Ma: eIMHCTBO XHMHYECKOTO COCTaBa, OOMEH BEIIECTB, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTb, PA3BUTHE U POCT, Pa3ApaxuMOCTh, JUCKPETHOCTh U
LIEJIOCTHOCTD, DHEPTrO3aBUCUMOCTb.

JKuBble cUCTEMBI, KaK CaMOYIPABIIOIINECS, CaMOPErYJIMPYIOIIMECS, CAMOOPIaHU3YIOIIUECs
cucreMsbl. Tpu Hagasa rTepmoavHaMUKU. [loHATHE SHTpONIUY.

Ilpoucxoscoenue scuznu na 3emne. (OCHOBHBIE TMIIOTE3bI IPOUCXOKICHUS KU3HU HA 3eMIle:
KpE€alMoHN3M, T'MIIOTE3a CAMOIIPOU3BOJBHOIO 3apOKIEHUS JKU3HM W3 HEXHUBOIO, KOHLEMIUS
OuoreHesa, runoTe3a MaHCIEePMHH.

'unore3a npoucXoXKIAeHUs )KU3HU IyTeM OMOXMMHUYECKOW 3BoitouuM (runore3a OnapuHa—
Xonaeitaa). Jluckyccus 0 BO3MOKHOCTH CYIIECTBOBAHUSI BHE3EMHBIX IMBIIIM3AIUH.
Xumuueckuii cocmaé Kiemku. XuMu4ecKasi OpraHu3alus KJIETKA Ha aTOMHOM — 3JIEMEHTHOM,
- ypoBHe. MakpoaneMeHTbl. MHUKpPOIEMEHTEl. MOJEKyIApHBIA YPOBEHb XMMHUYECKOH
OpraHM3ali KJIETKU (MOJEKYJSpHBIA cocTaB KieTku). Heopranuueckue coeMHEHUs KIIETKU.
Bona u ee poibs. Munepanbubie conid. OpraHnuecKkue BEeniecTBa KIETKH.

Yposnu opzanuszayuu scusnu. Kiierounslil ypoBeHb OpraHu3aluy XU3HU Ha 3eMie. TKaHEBBIN
ypoBeHb. THIbI TKaHel )KMBOTHBIX (3MUTENUANbHAS, COSIUHUTENbHAs, MBIILICUHAs, HEPBHASA) U
pactenuii (oOpa3oBarenbHasl, MOKPOBHAs, OCHOBHas M NpoBojsmias). OpraHHblii ypOBEHb.
OpranusMeHHbI ypoBeHb. [lonmyasmoHHO-BUA0BOI ypoBeHb. buoreoneHoTHyecKuii ypoBeHb.
buonenos. buocdepnslit ypoBeHb.

Ilpoxkapuomul u sykapuomol. IIpoxkapuoTsl U 3yKapuoThl. bakTepun u Ux KiaccUpUKaAIM: 110
dopme (OanmIbl, KOKKH, CIIUPUILIBL, BUOPUOHBI), 110 TUITY MTUTAHUS (canpoUThl, TApa3UThl), MO
OTHOIIICHUIO K KHUCIOpoAy (a’3poObl, aHa’poObl). OCOOEHHOCTH CTpOEHUs OakTepuil W HX
KHU3HeneATeIbHOCTH. Posb GakTepuu B NMpHpOJE M KU3HU uenoBeka. [{manoOakrepuu (cuHe-
3eJICHbIE BOJOPOCIIN) M OCOOEHHOCTH UX CTPOCHMSA U KHU3HEAEATeIbHOCTH. POk 1inanobakTepuii
B nipupoe. CTpoeHue KIeTKH 3yKapHoTOB.

Knemounana meopusa. Ilpocmeiimue. Bupycer. Kinetounas Teopuss W €€ TOJOXKECHUS.
[Ipocreiimue: XIyTHUKOBBIE, peCHHUYHBbIE, amMeOOHuIHbIe. 3HAUCHHE MPOCTEHIINX B MPHPOJAE U
XKHU3HU deroBeka. Bupycel. CTpoeHne u 0COOEHHOCTH KU3HEAEATEIIbHOCTH BUPYCOB. BupycHble
3aboneBanus uenoeka. BUY u CIIMJ. T'pudsl. Ponbp rpuboB B mpupoje U B X034HCTBE

YCIO0BCKa.



Hlonamue oOuonozuueckoit ’eontouuu. Ieonrwoyuonnas meopus. lloHstrne OMOTOTHUECKON
IBOJIIONMHU. J[TUTENTLHOCTD, HEOOPATUMBIM XapakTep, HANpPaBIECHHOCTh 3BOIIONUU. OCHOBHBIC
HarpaBJIeHuUs 3BOJIIOIMHU. buonornueckuii mporpecc. buonornueckuii perpecc. AHTpONOreHes u
€ro JTalbl.

[Ipennocbuiku co3aaHus ABoJOIMOHHONM Teopun Y.[lapBuna. Jlormyeckass CTpyKTypa
JapBUHU3MA (M30BITOYHAS MHTCHCUBHOCTh Pa3MHOKCHHSI, 00ph0a 3a CYIIIECTBOBAHHE U €€ BUJIBI,
ecTecTBEHHBIN 0TOOp). CHHTEeTHYECKas Teopusl IBOIIONMU. MukposBoouusi. BumoobpasoBanue
(reorpaduueckoe U 3Kosoruyeckoe).MakposBomonusa.  JIBIXKyIIME  CHJIBI  3BOJIIOIMH:
MYTalMOHHBIA MPOLIECC, MOMYNISIIIMOHHBIE BOJHBI, HU30JAIUSA. DOpPMBI €CTECTBEHHOrO0 OTOOpa:
CTaOUIIM3UPYIOLUH, IBUKYILUHN, TU3PYITUBHBIN.

Cogpemennvie memoodsvl nOOOEPIHCAHUA YCMOUUUBOCIMU OUO2E0UEHO0308 U UCKYCCHIBEHHBIX

JKocucmem

Ilowsatue okocucremsl. buoron. buonenos. buoceoyenos, cmpykmypa u  OCHO8bI
¢ynxyuonuposarnus. OTInuus OMOTeoIeH03a OT dKOCHCTeMbl. HecTtaOunpHbIE U CTAOWIIBHBIC
AKOCHUCTEMBI. buoceoxumuueckue nomoxu. Kpyeosopomur eewyecmea. llpunyunsvt ycmouiuugocmu
buoceoyenozos. Hayunvie ocHo6bl co30aHusi U NOOOEPHCAHUS UCKYCCMBEHHLIX IKOCUCHEM.
Ilpou3so0cmeo pacmumenvbHOU U HCUBOMHOB0OUECKOL NPOOYKYUU. NPOOIeMbl KOIULeC8d U
kauecmea. Knacmephulii no0xo0 Kaxk cnocob 60ccmano8ieHus OUo2eoxumuiyeckux nomokos 6
UCKYCCMBEHHBIX IKOcUcmemax. Aumubuomuxu, necmuyuosl, CmMumMyisimopvl pocma, y0oopeHus

u ux npupoonwvle ananoau. Ilpobnema ycmouiuugocmu 2o0poOCKux IKOCUCHEM.

Huwesvie yenu. Ixonozun. Ikonozuueckue hakmopvi.  TUIIOIOTUSA KUBBIX OPraHU3MOB
HDKOCUCTEMBI:  TNPOJAYLEHTHI, KOHCYMEHTbHI, peayleHThl  (canmpo@urbl).  ABTOTPOQBHI.
['eteporpodsl. [loHsTHE O MUIIEBBIX (Tpoduyeckux) nemnsax OuoreoneHosa. [umesas uemns. J[Ba
OCHOBHBIX THMa TPOPHUUECKUX Ierned — macTOMIIHbIE (LeNH BbleJaHHs) U JETPUTHbIE (LENH
paznosxenusi). [lumeBas cerb. JKoNIOrMueckre NUpaMuibl (AUCIEHHOCTH, OMOMACChl, SHEPTUN).
[TpaBmiio 10 %. Ilonstue 06 skosnoruu. OCHOBHBIE NMPOOJIEMBI 3KOJIOTMH. DKOJIOTMUECKHE
¢baxTopsl: abuoTnyeckue, OMOTUYECKHE, aHTPOIIOTEHHBIE.

IKonozuueckue np05J'leMbl coepemennocmu

buocdepa u ee rpanunpl. Konnemnus sBomtonuu 6uochepst B. M.Bepnanckoro. Hoocdepa.
Texnocdepa. OcHoBHBIE TOAXOABI B y4yeHUH O Ouochepe: dSHEPreTUUECKHil,
OMOreOXMMHYECKH,  MH(GOPMAIMOHHBIM,  MPOCTPAHCTBEHHO-BPEMEHHOH,  HOOC(EpPHBIN.
Buocghepa: smanvr gopmuposanus u cyenapuu paszeumus. AxmyanivHvle IKOIO2UHECKUE
npobnemvl: 2100a1bHblE, PECUOHANbHBIE, JOKANbHbIE, UX NPUYUHbL U CIe0CmEUs. DKolo2udecKue

l’lpOéJléMbl 3Hep2€mu'{€CKOﬁ ompaciu. AJlbmepHale@HClﬂ IHepecemuKa. PaI/;MOHaJle0€



UCNONb308aAHUE — dHepeuu U IHepeocOepediceHue.  DHepeemuueckas  0E30NACHOCHIb.
Tpancnayuonanvuvie npoekmuvl 6 obracmu 3dHepeemuku.MemoOvl u3yuenus COCMOAHUSA
oKpydscaroujeli cpeovl. HMzmenenus oxkpyscaioujell cpeobvl, KaK Cmumyn 018 pa3eumus HAYYHbIX
uccneooganuil u mexuonozull. Ecmecmeenno-nayunvie nooxoovl K peuleHuro 3K0N02UHeCKUX
npobnem, npupodocbepezarowue mexHonocuu. MexcoyHapoOHvle U pocculickue npocpammol

pewieHus IKOI02U4ecKux npoobuem u ux QpekmusHocme.
IIpobnemuvt 0mxo0006 u 3azpA3HeHUs OKPYHcaloueil cpeosl

Ilpobnema ysenuuenuss Koauvecmea omxo0o08. bvimosvie, KommyHanvbHblE, NPOMbBIULIEHHBLE
omxo0wvl. CospemenHble MexXHON02UU cOOpA, XPaHeHus:, nepepadomKy U Ymuiu3ayuu omxooos.
Ilo0x00b1 K cOKpaweruio omxo008, 6e30mxo0Hble mexHoiocuu. McmouHuku 3aepsi3HeHus.
okpyacaroujeti cpeowl. Ilepcnexmuenvlie mexHono2uu AUKSUOAYUU NOCICOCMBULL 3A2PSA3HEHUS.
oxkpyarcaroujeti cpeodvl. Pexyrbmueayus noussl u 800HuIX pecypcos. Cucmemvl 80000YUCTIKU.
Medicoynapoonvie npoepammspi 1O 00PAUWEHUIO C OMXOOAMU U COKPAUEHUIO 8030eUCmBUs HA

OKPYAHCAIOWYIO Cpedy, ux d¢hhexmusHocme.
B3aumoceasv cocmoanun okpyscarowieii cpeost U 300pP06bs 4e108€Ka

Heepaoayus okpyarcaroweti cpedsvi. IIpoepammvl MOHUMOPUH2A KAYECMBA OKPYHCarowell cpeobl.
3acpasznenue 6030yuHOU, 600HOU Cpedbl, NOUBbL, NPUUUHBL U cledcmsus. [LIymoeoe 3azpasHenue.
Dnekmpomacnumuoe gozoeticmeue. II/JK. Yemoiiuusocmos opeanusma u cpedvl K cmpecco8bim
6030elicmausam. 3abonesanus, CEA3AHHLIE CO CHUNCEHUEM Kayecmed OKpyicarowel cpeobi.
HnousudyanvHvle ocobennocmu opeanu3ma npu 8030eticmseuu haxmopos oKpyscaroujeli cpeobi.
CogpemeHnble MeXHONO2UU COKPAUIeHUSL He2AMUBHO20 B8030eUCMBUsL (haKkmopos OKpyscarouell

cpeovl. Hayunvle ocnoebl npoekmupoanusi 300p0o8ou cpeodbl 0OUMAHUs.

Hemoncmpayuu. Buneopparmentsl U goTtorpaduu 1mo teme: Mpouecchl THUEHUs, OpokeHue,
IpOIeCcChl TUCCUMMIISILMY; TPEACTABUTENN MPOKApUOT U JYKapuoT; OCOOEHHOCTH CTPOEHUS
BUPYCOB, TIPEICTAaBUTEIN IAPCTBA TPUOOB, SKOJOTHYECKHE CUCTEMBI, TPUMEPHI MMUIIEBBIX [ETEH.
PactBopeHne B BOJE XJIOPOBOAOpPOJA (AMCCONMAIMS COJNSHOW KHCIIOTHI), PAaCTBOPEHHUE
KPHUCTAJJIOB IEpMaHraHaTa Kajlus WJIM MEIHOro Kylopoca B BOJI€, HcnapeHue Bojibl, nuddys3us
Naxy4yux BellecTB (0JIEKOJIOHA) C TOPSAIIEH JaMITIOUYKH HaKaJIMBaHUA, UCIIAPEHHUE KAIlJIH CIIUPTa C
GmIbTpOBANBHOM Oymaru win candeTku. PenpoayKiuy KapTHH BETMKUX XYI0KHUKOB Ha TEMY
00KECTBEHHOTO TPOUCXOKACHUS JKU3HHU; PA3IUYHBIX HPUPOAHBIX SKOCHCTEM. Tabmuisl u
IUTaKAThI: «XUMHUECKUH  COCTaB  KIETKW», «OBOJIOLHMOHHOE JApPEBO  pacTEeHUil»,
«OBOJIOIMOHHOE JPEBO KUBOTHBIX», «JBOJIIOIIMOHHOE JAPEBO MPUMATOB U YeJOBEKay.

[Toptpetsr A.U. Onapuna u Jx. b. Xonneitna, T.11IBanna, JI.1. iBanoBckoro u 3. Jl>xeHHepa,



A.Tencnn, B. Cykauea, J. I'ekkens, B.M.Bepuanckoro, Y./lapuna. I[lnakaTel U MyJIsHKU
OpPraHOB U CHCTEM OpPraHOB pACTEHUM, YeJNOBEKa U JKUBOTHBIX. JleMOHcTpaiusi mpolecca
¢dorocunTesa.

Jlabopamopuwvie onvimul. 1. CpoiictBa OenkoB. CBolicTBa TOKO3bl. CBOWCTBAa caxapo3bl.
CBolicTBa KpaxmMaa.

Ilpaxmuyeckas paboma Ne 7. PacriosHaBaHHE OpPTaHUYECKUX COCTUHCHHIA

Ipakxmuueckas paboma Ne 8. I3yueHune pacTUTEIbHON U )KUBOTHOM KIICTKH

Ilpaxmuueckas paboma Ne 9. 3yueHne MUKPOCKOITMYECKOTO CTPOCHUS KUBOTHBIX TKaHEH
Ilpakmuueckass paboma Ne 10. H3zyuenue nosedenuss npocmetuiux npocmetuux noo
MUKDOCKONOM 8 3a8UCUMOCTIU OM XUMUYECKO20 COCMABA 800HOU CPEObl.

Ipakxmuueckaa paboma Ne [11. H3yuenue 63aumoceésaseii 6 UCKYCCHMBEHHOU IJKocucmeme —
axkeapuyme u cocmasiieHue yenet NUMmanusl.

Ilpaxmuyeckas paboma Ne [2. H3ydeHue OBITOBBIX OTXOAOB. Pazpabomka npoexma

pazoenvHozo coopa mycopa.

VI.AonoTtnuyeckue GakTopbl H NPUCIOCOOJIEHHOCTH K HUM JKHBBIX OPraHu3MoB (26 1)
Ocobennocmu kaumama Poccuu. 3ona apkmuueckux nycmoino, myHop u

J1ecomyHop. Kmumar Poccun. Ilpupoano-knumarndeckue 30HbI Poccuu: apKTHUECKHX
MyCTBIHb, TYHJIP, JIECOTYHJIP, TAWTH, CMEIIAHHBIX W HIUPOKOJIUCTBEHHBIX JIECOB, JIECOCTEITHAS,
CTerneM, NOJynyCThbIHb, TyCThIHb.

PasnooOpa3zue u TpPUCIIOCOONIEHHOCTh JKHUBBIX OPraHW3MOB K TOW WJIM WHOW TPUPOIHO-
KJIMMAaTHYECKOM 30HE.

dnekmpomaznumnas npupooa ceema. CBet. Pa3zButhe npenacTaBieHUN O MPUPOJE CBETA.
DOnekTpoMarHuTHoe  u3nydeHue. JlnuHa  Bomubel.  YactoTa — KoneOaHUIA. IIxana
AIIEKTPOMArHUTHBIX BOJH. y-JIyun, peHTTeHOBCKOE M3NMydeHUE, YIbTPaPUOIECTOBOE U3ITYYCHUE,
BUJIUMOE U3JTy4eHUE, MH(PpaKpacHOE U3IIYYCHHE U X POJIb B IPUPO/JIE U )KM3HU YEJIOBEKa.
Onmuueckue ceolicmea ceema. JIBoiicTBeHHas npuponaa ceera. @oToH. 3aKOHBI OTPAKEHUS U
npesnomMieHuss ceeta. (OTHOCUTENBHBIM MOKa3zaTenb npejaomiieHus. DakTopbl, BIUSIONIUME HA
MoKa3aTeNlb MPEJIOMJICHUS: NpHUpoAa BEIIECTBA, TEMIEparypa, UIMHA BOJHBI MaJar0IIero
usnyyenus. Pegpaxkromerp. ucnepcus, mudpaxiuus 1 UHTEpPEpeHIus CBeTa.

Ceéem u npucnocod1eHHOCMb K HEMY HCUBBIX OP2AHU3MO6. BiusHUE CBeTa Ha OpraHU3aIMI0
JKU3HEHHOTO IMKJIa opraHu3moB. buoputmbel. @Dortocunre3. Knaccudukaius pacTeHuil Ha
CBETONIOOMBBIC, TEHETMIOOMBBIE M TEHEBBIHOCIUBBIE. DoTOoTpomm3M. 3HAUEHUE CBETa  JUIS
OPHMEHTAINH JKUBBIX CYIIECTB B TMPOCTPAHCTBE. DBHOTIOMHHECICHIIUS U €€ pOJIb B JKU3HU

JKHNBOTHBIX.



Buympennas snepzusa makpockonuueckou cucmempt. T€pMOJINHAMUKA U €€ TPOTHOCTUYECKOE
3Ha4YeHUE. BHyTpeHHss JHeprus TepMOAMHAMHU4YecKoW  cucremsl. IlepBoe  Hawano
TepMmoarHamMuku. Termonepenava. TenmonpoBoaHOCTh. KOHBEKIMs:  €CTECTBEHHAs U
NPUHYINUTENbHAA. TEenIoBoe N3Iy4eHHeE.

Tennoeoe pasnogecue. Temnepamypa. Bropoe Hayasio TepMoauHaAMUKUA. KoJIMYecTBO TEMIOTHI.
Tennoemkocts. TemnoBoe paBHOBecHe. TepMOIMHAMHMYECKME CHCTEMBI TpPEX  THUIIOB:
W30JIMPOBAHHBIC, 3aKpbITBIE W OTKpBITBIE. TeMmieparypa, Kak IapaMeTp COCTOSHUS
TEPMOJIMHAMUYECKON CUCTEMBI.

Temnepamypa u npucnocod1eHHOCMb K Hell HCUBHIX OP2AHUIMOG.

TepMoperynsauuss B KUBOW mnpupone. Temmonpoaykuus | Temiooraada. MexaHu3mbl
TEPMOPETYJIALINU KUBOTHBIX U pacTeHuid. TemmepaTypa Tesa 4yeaoBeKa U €€ (PU3Mn0JIoruyecKas
ponbs. Kitaccupukanus KUBOTHBIX TIO TeMIEpaTypHOMY pEXHMY Ha TOMOHOTEpMHbBIE
NOMKWIOTEpMHBIE U rereporepMmHble. Kiaccudukanus opraHu3MoB MO  TeMIEpaTypHOMY
WHTEPBANTy OOWTAHHS: JBPUTEPMHBIC M CTCHOTCPMHBIC. AKKIMMaTH3amus. TeMmiieparypHbIi
pexuM.

Cmpoenue monexkynvt u puzuueckue ceoiicmea 600vi. CTpoeHUE MOJEKYJBI BoAbl. Bojga kak
pacTBoputesib. (DPuU3MUECKUE CBOICTBA BOJABL: aHOMAajbHas TEMIIEpaTypHas 3aBUCHUMOCTb
IJIOTHOCTH BOJBI; BBICOKOE IMOBEPXHOCTHOE HATSKEHHE BOJbl; AHOMAJIBHO BBICOKME 3HAYECHUS
TEMIIEpaTyp KUIICHUS U IUIABJICHHS BOJIBI; BBICOKOE 3HAYEHUE TEIUIOEMKOCTH BOJIBI.

3HaueHue PU3NYECKUX CBONCTB BOJIBI VISl IPUPOIBIL.

Inexmponumuueckana oOuccoyuayus. OCHOBHBIE IIOJIOKEHUS TEOPUU IIIEKTPOJIUTUYECKON
nuccormanuu (TO). DnekTpoauTsl U HedneKTpoauThl. Knaccudukaius HOHOB MO pa3IuyHbIM
OCHOBaHUSAM. MeXaHN3Mbl JUCCOLMALMH NIEKTPOIUTOB C Pa3HbIM TUIIOM XUMHUYECKOH CBS3H.
Crenens 351eKTpoIUTHYECKON nucconuannu. Coiam, KUCI0Thl M OcHOBaHUs B cBeTe TO/I.
Pacmeopumocms. pH, kax nokazamenv cpedvt pacmeopa. PacTBOpUMOCTb U €€
KOJIMUECTBEHHAs] XapaKTepucTUKa — KoddduuueHt pacTBopuMocTH. MaccoBas 1ois
PacTBOPEHHOIO BELIECTBA B PACTBOPE.

Bona xak amgomnur. Ilonstue pH pacrBopa. 3nauenume pH B mpupome. 3nauenuss pH
(U3HONIOTHYECKUX JKUKOCTEH YeIOBEKa B HOpME.

Xumuueckue ceoiicmeéa 600vl. XWUMHWUECKHE CBOIcTBa BOALl. B3ammomelicTBHe BOIBI C
MeTtaiiaMu. BzaumMmopeincTBue BOAbl ¢ okcuaamu. [mapartanus. BzaumopencTBue BOIBI C
consmu. ['maponus. Paznoxxenue Boabl. [loHsTHE 00 3nekTponu3e u GoTonuse.

Booa - abuomuueckuii ¢pakmop 6 »ycuznu pacmenuii. Ponp Boapl B Ouocdepe: xonbidenn
JKU3HU, cpeaa oOOWTaHUS, YYaCTHUK OMOXMMHUYECKUX IMPOLIECCOB, YYAaCTHUK CO3/IaHUs

OMOTEOIIeHO30B, PETYJIATOP KJIUMaTa Ha TUTaHeTe. [ Uapoiu3 OpraHUYecKHX BEIIECTB B JKUBBIX



opranu3max. Kiaccuduxaius pacTeHHil 0 OTHOIIEHHIO K KOJIMYECTBY BOJBI B OKpYXaroulei
cpeze: ruaToGUThl, THAPO(PUTHL, TUTPOPHUTHI, ME30PHUTHI, KCEPODUTHI.

Conenocms, kak aouomuueckuit ¢paxmop. Comu. Kiaccubukamus coneir. HaumbGonee
pacupoOCTPaHEHHBIE KHUCIIbIE conmd, ux  npumeHeHue. Kectkocte Boapl. Coau Kak
MuHepanooOpasytome BemiectBa. Conmu — abuortumueckuilt ¢akrop. I[IpucnocodbieHHOCTH
pacTeHUM M KUBOTHBIX K Pa3IMUYHOMY COJICBOMY pexuMy. BiusHue conu Ha opraHusm
YeJIOBEKa.

Ilouea, kax abuomuueckuii pakmop. Ilonsatue o mouBe u kKiaccupukanus nous. [Iporecc
nouBooOpazoBanus. Dpaduueckue (HakTopsl cpelbl M MPUCIOCOOIIEHHOCTh K HHUM JKUBBIX
OpraHW3MOB. 3HAUEHWE IIOYBBI B MPHPOJIC M KHU3HU UEJIOBEKA: Cpela OOUTAHHS KUBBIX
OpraHW3MOB; SKOHOMHYECKOE 3HA4Y€HHE, O00JaJaeT TUIOJOPOJAMEM, OKAa3bIBAE€T CYIIECTBEHHOE
BJIMSHUE HA COCTaB WM CBOWCTBA Bceil runpochepsl 3eMiH, SBISETCS TJIABHBIM PETYISATOPOM
coctaBa atMocdepbl 3eMiM, BaKHEHIIMI KOMIIOHEHT OuoreoieHo3a. L[BeT u guarHocTuka
MOYB.

Buomuueckue ¢axkmopot oxpyxycarowieii cpeodwvl. buotudeckue ¢axtopsl. buoTHueckue
B3aMMOOTHOIICHHS] MKy OpPTaHW3MaMH: KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO3 (MyTyalu3M,
KOMMEHCAIIM3M), Mapa3uTtu3M  (3KTO- H  HHAomapasutel). Ilpumeps  OHOTHYECKHX
B3aMMOOTHOLIEHHUI B IPUPOJIE.

Jemoncmpayuu. BuneodpparmenTsl U ¢ororpaduu Mo TeMe: XapaKTepHbIC OUOTCOICHO3bI
NPUPOJHO-KIMMATHYEeCKUX 30H PoccuM; pa3BuTHE TPEACTABICHUM O TPHUPOAE CBETA;
OMOJTIOMUHECIICHIIHS; TEeIUIonepeaadya U TEeIUIONMPOBOIHOCTh, OMOTHYECKHE B3aWMOOTHOIICHUS
MEXy OpraHU3MaMu;

Kaptel: npupoano-kimMarnueckux 30H Pocenn, nouseHHas kaprta Poccun.

[Moptpersr: @. I'pumanbau, X. ['toiirenca, O. @penens, M. Ilnanka, J[x.Makcsemna, B.B.
HoxyuaeBa. llkana snekrpomarHuTHbIX BONH J[k. MakcBemna. OTpakeHue U MOpPETOMIICHHE
cBera. Jlucmepcuu cBeTa W OOpaTHBIM DKCIEPUMEHT IO «CMENICHUIO» IIBETOB. SIBiIcHUE
mudpakuu.  JKuBble wiaum repOapHbBIE JK3EMIUIAPH TPEACTABUTENCH CBETONIOOMBBIX U
TEHEBBIHOCIMBBIX pacTeHUi. PaboTa MpOTHB CHJI BHEIIHETO JABJICHUS 33 CUET PACIIMpPEHUs rasa.
OnekTpuzanusi BOJbl. AHOMallbHas TeMIepaTypHas 3aBUCHUMOCTb IUIOTHOCTH  BOJBIL.
Hucxongmmii mOTOK XOJOJIHOW M BOCXOASIIMK MOTOK TEIUION BOJBI. BBICOKOE MOBEPXHOCTHOE
HaTsDKEHHUE BOJBI. PacTBOPUMOCTH BEIIECTB B HEMOJSIPHBIX M TOJSPHBIX  PACTBOPHUTEIISIX.
[IpoBepka 3IeKTPONPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB U HEINEKTPoIuToB. Onpenenenue pH
pacTBOpa pas3NUYHBIX XKHUIKOCTeW. B3aumopeicTBue BoAbl ¢ MeTajiamMu. B3aumopeiicTBue

BOJIBI C OKcHAaMH. [ maponn3 coseit, 00pa3oBaHHBIX CHIIBHBIM OCHOBAaHUEM M CIa00W KUCIOTOU



U HaoOopoT. PacTeHus pa3nuyHbBIX IPYMIN 1O OTHOIIEHUIO K KOJMYECTBY BOJBI B OKpYXKalolIei
cpeze (KuBbIe WK repOapHbIE SK3EMILISAPBI).

[Tepexon cpenHel cou B KUCIIYIO U HA000pOoT. [IpUroToBIIeHNE KECTKOM BOJIBI U UCCIICIOBAHUE
ee coiicTB. [lomyuenue rugpokcokapboHaTa MeIu (MajJaxuTa) U UCCIeI0BaTh €ro CBOWCTB.
Jlabopamopuvie onvimol. 1. Habmonenne naTepdepeHIIMOHHON KapTUHBI HA MBUIBHOH TUICHKE.
2.Habmonenune nuppaknvoHHONH KapTuHbl. 3. HabOmiogeHuwe pacnpocTpaHeHUs — BOAHBIX
pPacTBOPOB 110 PACTEHUIO.

Ilpaxmuueckas paboma Ne 13. H3yuenue npucrocoOIEHHOCTH OPraHU3MOB K cpejie OOUTaHMsI.
Ilpaxmuueckas paboma Ne 14. I3ydeHue BOJHOBBIX CBOMCTB CBETa.

Ipakxmuueckas paboma Ne 15. VI3yuenne n300paxxeHus1, 1aBa€MOro JIMH30M.

Ipaxmuyeckas paboma Ne 16. IamepeHue yaenbHOH TEIIIOEMKOCTH BOJIBI.

Ipaxmuyeckas paboma Nel7. 3ydeHue >K€CTKOI BOJbI U yCTPAaHEHHE €€ )KECTKOCTHU
Ilpaxmuueckas paboma Ne 18. ViccnenoBanue cpebl pacTBOpa COJICH M COKa paCTEHUM.

Ipaxmuueckas paboma Ne 19. 3y4ueHue coctaBa 1moys

VIl.IIpocTpancTBo U Bpems (4 4)
[lonsiTus  mpoctpaHcTBa M BpeMeHHU. [IpocTpaHCTBO M BpeMs B KJIACCHYECKOM MEXaHUKE
Herorona. AGcomoTHOE pocTpancTBO. OTHOPOTHOCTH MPOCTPAHCTBA.
N3otponHOCTh mpocTpaHcTBa. MHepuuanbHas cuctema orcuera M INepBbId 3aKkOH HproTOHA.
[TpeoOpazoBanuss ['anunes W OPUHIUN OTHOCUTENbHOCTH [anmmies. AOCONIOTHOE BpeMsl.
CneuunansHas Teopusi otHocuTenbHocTH (CTO). [IBa moctynara CTO u OCHOBHBIE CIIEICTBHS,
BbITeKarone u3 Hux. Oomas teopus orHocutensHoctd (OTO). buoputmsl. buoputmel. Tumst
OMOPUTMOB: (PU3UOJIOTUUECKHE U HKOJorHueckue. [IpuMepsl pa3nuyHbBIX THIOB OMOPUTMOB Y
pacTeHni u kuBOTHBIX. DoToneproausM. buoputmel yenoseka. J[MCHHXPOHU3M.
Crioco6s! nepenaun MHGopMauu B kxuBoi mpupoje. IlepBas u BTOpas CUTHaJIbHbBIE CUCTEMBI.
O6meH uHpoOpManMeil Ha pa3IWYHBIX YPOBHSIX OpraHU3allid XU3HU. Peakuuu MaTpu4HOTO
cuHTe3a (MpUHIUIN KomIuieMeHTapHocTu). daromurto3. Peduexkc, Dronorus. Uudopmanus u
4yeJoBeK. BO3HUKHOBEHHE M pa3BUTHE HOCHTENEH MH(POpPMAlMU C JPEBHEHIINX BpeMEH 10
HAIllero BpeMEeHH. DBOJIIOLUS COBPEMEHHBIX HH(OPMAIIMOHHBIX PECYPCOB
Jlemoncmpayuu.
Buneodparmentsl u ¢dotorpaduu mo Teme: pa3nUyHbBIE TUIBI OUOPUTMOB y pacTEHUH U
KUBOTHBIX, COBPEMEHHbIE HH(POPMALIMOHHBIE PECYPCHI.
ITopTpeThl «COB» U «KAaBOPOHKOBY» - BBIIAIOLINXCS I€ATENEH HAyKH, IMTEPATYPbl U HCKYCCTBA.

Tabmue! mo OuocuHTtesy 6enka, parouuTosy, pedaeKTopHbIE TyTH.



VIlIl.IToaroroBKa M 3aliMTAa HCCJIEA0BATEIbCKHUX MPOEKTOB (5 )
BrimonHeHue SKCIepUMEHTATBFHOM YacTH HCCIeNOBATENIbCKOW paboTh, odopmiieHue paboThI.
Yyennueckass KOH(pepeHIHs Mo pe3yabTaTaM BBIMOJHEHHBIX MPOCKTHBIX U HCCIIEI0BATEIbCKIX
paboT NeCATUKIACCHUKOB (MHAMBUAYAIbHBIX UM IPYIIIOBBIX).

11 knacc
Tema 1. IloBTopenue kypca 10-ro kiaacca (7 4)
MHoroo6pa3ue eCTeCTBEHHOI'0 MUpa: MEraMup, MaKpOMHP, MUKPOMHUP.
BcenenHasi, ragakTUKy, 3B€3/1bl, COJTHEYHAs] CUCTEMA: OCHOBHBIE NOHATHUS U 3aKOHBI JBUKECHUS
HEOECHBIX Tell. 3eMils, ee CTpPOeHHE U reojoruueckue o0osiouku. [ToHsTHE O MHKpOMHpE U
HaHomupe. buocdepa. YpoBHu opranuzanuu xu3Hu Ha 3emie. buochepa u ee TpaHUIIBL
MonekyaapHblid,  KJIETOYHbIA, TKAaHEBBIM, OPraHU3MEHHBIA,  MOMYJISUUOHHO-BUIOBOM,
OuoLeHOTHYECKUH W OnochepHbIi ypOBHM OpraHM3alllM >KU3HM Ha 3emiie. DKOJOTHYECKHE
CUCTEMBI: OCHOBHbBIC MOHATHUS (LIEMU MUTAHUS, MTUIIEBbIC MUPAMUJIbI, SKOJIOTHYECKHE (PaKTOPHI).
OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUU IBOTIOIUU.
EcrectBennblii orbop u ero ¢opmbl. Mytanumm u uX Ki1accupukanuia. Makpo- H
MaKpO3BOJIIOLHUA. DJIEMEHTHl TEPMOJUHAMUKHN U TEOPUU OTHOCUTEIBbHOCTH.
Hayana repmoariHaMUKH. DJIEMEHTHI TEOPUU OTHOCUTEIBLHOCTH.

Hemoncmpayuu. BuneodparMeHThI U CITAHIBI 110 TEME.

Tema 2. Muxkpomup. AtoMm. Bemecrsa (344)

OcHnogHbie ceedeHusn 0 cmpoeHuu amoma. DBOJIOLMS TPEICTABIECHUN O CTPOEHUH aTOMa.
Mopnenn crpoenust aromoB JIx. Tomcona u 3. Pesepdopna. [locTynarsl KBaHTOBOM Teopuu
H.bopa. IIpoToHHO-HEWTpOHHAsE Teopus CTpoeHus aroMHoro sapa JI. UBaHeHkO u
B.I'eitzen6epra. M3otomnel. DnekTpoHHas o00ojouka aroma. DHepretuueckue ypoBHu. [lonarue
0 DJEeKTpoHHOM oOnake. Ilepuoouueckuit 3axon. Omxpvimue JI.H. Menoeneesvim
nepuoouueckozo 3axkona. 1IpenrnocpuIKu OTKPBITHS IIEPUOANYECKOr0 3aKoHa. [IepBbie MONBITKH
KJIacCU(pUKaUU XUMHUYEeCKUX dieMeHTOB. OtkpoiTue .M. MeHneneeBbIM NepUOANYECKOTO
3akoHa. llepnoaMYHOCTh B M3MEHEHUM CBOWCTB XMMHMUYECKHUX 3JIEMEHTOB M HMX COEIUHEHUH.
[Tepuoanueckuii 3akoH B GopmynupoBke [[.M. MenaeneeBa. CoBpeMeHHbIE MPEICTABICHUS O
NpPUYMHAX NEPUOANYECKOTO HW3MEHEHUS CBOMCTB XMMHMUYECKHX JIEMEHTOB U HMX COEAMHEHUM.
CoBpemenHast GopMyIUpOBKa MEPUOAMYECKOTO 3aKkoHa. [lepuoanueckas cucreMa XMMHUECKUX
DIIEMEHTOB, Kak TIpaduueckoe OToOpakeHHMe mepuoauyeckoro 3akoHa. CTpykrypa
nepuoandeckoi Tabauipl. [lepuost (0ombIIKMe U MalbIe) U TPYMIIH (TJIaBHBIE U TOOOYHBIE).
3nauenue nepuoouuecko20 3aKOHA U NEPUOOUYECKOU CUCMEMbl XUMUUECKUX IJIEMEHN 08

JI.H. Menoeneesa ona ghopmuposanus ecmecmeeHHOHAYUHOU KAPMUHbL MUDA.



[TporHocTuyeckas cujla U 3HAUYEHUE MEPUOJUYECKOTO0 3aKOHA U TMEPUOJUYECKOW CHCTEMBI.
3HaueHUE NEPUOANUYECKOTO 3aKOHA U MEPUOJNYECKON CHCTEMBl XUMUYECKUX 3iaemeHToB /[[. U.
Menpeneesa ais pa3BUTUS HAYKU U IOHUMAHUS XUMHUUECKON KapTHHbBI MUpA.

bnazopoonwie 2asw. bnaropogHsle raspl, NpUYMHA UX CYLIECTBOBAaHMS B aTOMapHOM
coctosHuu. IlpumeHeHne 01aropoJHbIX ra3os.

Honnaa xumuueckan ceéazv. VIoHbl U uX Kinaccuukanus: 1o 3apsay (aHHOHBI M KATHOHBI), 10
coctaBy (IIpOCThIC U ClIOKHBIE). Cxema 00pa3oBaHMsI HOHHOHN CBsI3U. MIOHHBIE KPUCTAITHYECKHE
peleTky. XI0pu HaTpusl — TAIMYHBIN NPEICTaBUTEb COEIMHEHUH C MIOHHBIM THUIIOM CBSI3H.
Koganenmnaa xumuueckaa ceasp. KoBaneHTHasl CBA3b KaK CBA3b, BO3HHUKAIOIIAs 3a CUET
o0pa3oBaHUsl OOIIMX JJIEKTPOHHBIX Map IIyTeM IMEPEeKPhIBAHUS JIICKTPOHHBIX OpOUTAJICH.
Kparnocts koBaneHTHOU cBsi3u. OOMEHHBIE U IOHOPHO-AKIIETITOPHBIE MEXaHU3MBI 00pa30BaHUS
KOBaJCHTHOM CBsi3u. DnekTpooTpuuatenbHocTs (D0). Krnaccudukanus KoBaJeHTHBIX CBS3EHl:
no D0 (nosisspHas u HenosipHas). Junonu.

Memannwst u cnaagvl. Memannuueckaa xumuueckasa ceazp. OOmue Qu3nyecKue CBOMCTBa
METAJIJIOB: 3JIEKTPOIIPOBOJHOCTh, IPOYHOCTh, TEIIONPOBOJHOCTb, METAJNIMYECKUI OJecK,
wiactuyHocTh. CrutaBbl 4epHble M LBeTHble. Cranb, uyyryH. JlaryHb, OpoH3a, MEIbXHOD.
Merannuyeckas CBsi3b. 3aBUCMMOCTb 3JIEKTPOIIPOBOIHOCTH METAJJIOB OT TEMIIEpPaTyphl.
Monekynapuo-kunemuyeckas meopusn. OCHOBHbIE IOJIOKEHUS MOJIEKYISIPHO-KUHETHUECKOMN
Teopuu. MneanpHplil ra3. YpaBHEHHE COCTOSHUS UICAIBHOTO Ta3a. Azcpezammule cOCMOAHUA
seujecme. 1'a3000pazHoe cocTosiHUE. 3aKOH ABOTa/ipo U CIEeACTBUS U3 Hero. MoJsipHbIil 00beM
razoB npu H.y. JKuakoe cocrosiHue BemecTB. TekydecTb. TBeproe COCTOSHME BEIIECTBA.
Kpucrannnueckue pemieTky pasHbIX THUIIOB Ul TBEPAOrOo COCTOAHMS BemiecTBa. I[lonstue o
miasme. BeIcOko- W HM3KOTeMIepaTypHas Ila3Mbl M UX IpUMEHEeHHe. B3anmuble mepexojbl
MEXJly arperaTHBIMUA COCTOSIHUSIMU BELIECTB.

Ilpupoonwuit 2a3. 1lpupoaHslii ra3, €ro COCTaB M HANpPABICHMS HCIIONb30BaHMS B KadyeCTBE
TOIUIMBA M XUMHYEeCKOro celpbsi. KonBepcuss MetanHa. CuHTE3-ra3 U €ro MCIOJIb30BAaHUE IS
MOJIyUeHUs CHHTETHYecKoro OeH3uHa U MeTaHoida. llpenenbHble U HelpeneabHbIE
yriaeBonopoabl. KauecTBeHHbIE peakliny Ha KpaTHYIO CBs3b. buoras.

Kuokue eempecmea. Hegpmo. Hed1b, ee cocraB, ¢puznyecKue CBOWCTBA M MPOUCXOXKICHUE.
DKOJIOTHYECKHE MOCIECTBUS pa3yiiBa He(TH U CIIOCOOBI OOPHOBI C HUMH.

[TomytHbIli HedTsAHON ra3, ero cocraB. [Ipoueccel nepepaboTku HedTU: pekTUdUKALUS U
KpeKuHT. [IporyKThl nepepaboTki He(hTH U UX UCTIOIb30BAaHUE.

Teepooe cocmoanue eeujecmea. Kuoxkue Kpucmannwi. Kpucramuimdeckue u amMopQHbIE
BenlecTBa. [Ipu3Haku u cBoiictBa aMmop@HOCTH. OTHOCUTEIBHOCTh UCTUHBI B XUMuUH. JKuakue

KpHUCTaJJIbl U UX IPUMCHCHHE B TCXHUKE. OTHOCHUTENILHOCTh MCTHHBI B OMOJIOTHH U (bI/ISI/IKe.



Knaccugpukauyua mneopzanuveckux eeuwecme u ee omuocumenshocms. Kiaccuduxarms
NpUPOIHBIX BemiecTB. OpraHndeckue u Heopranuueckue seniectsa. M3zomepus. Knaccudukanms
HEOpPraHMYeCKuX BemlecTB. lIpocTeie BemiecTBa: MeTauibl, HEMETAJUIbl, OJaropoJHbIe Ta3bl.
OTHOCUTEIBHOCTh JEJIEHUSI MPOCTHIX BEUIECTB HA METaUIbl M HEMETasulbl. AJIJIOTPONUS U ee
npuunHbl. CIOXHBIE BELIECTBA: OKCUABI, KHUCIOTHI, OCHOBaHHS, COJU. OTHOCHUTEIBHOCTH
KJIACCU(PUKALIUHU CIIO)KHBIX BEIIECTB.

Knaccugukayua opzanuueckux coeounenuii. OCOOCHHOCTH COCTaBa, CTPOCHUS U CBOWCTB
OpraHUYeCKUX coequHeHui. OCHOBHBIC TMOJIOKEHUS TEOPUU XHUMUYECKOTO CTPOCHHUS A.
bytneposa, ®@. Kekyne, A. Kynepa.

N3omepusi, kak  (QyHKIUS XUMHUYECKOTO CTPOEHHMsI Ha MpHUMEpe OSTUIOBOTO CHHpPTa U
JUMETHII0BOrO 3¢upa. [IpuunHbl MHOr000pasus OpraHMueCKUX COSAUHEHUH.

Knaccudukanus opraHu4ecKkux COEIWHEHUH. YTIEBOAOPOAbI: AallkaHbl, AaJKEHBI, AJIKHHBI,
aNKaJueHbl M apeHbl. Kiacchl OpraHMYecKUX COEIUHEHHM, MOJIEKYJIbl KOTOPBIX COJIEpKaT
(GyHKIMOHATIBHBIE TPYIIIBL: THAPOKCHIbHYIO, KapOOHUIbHYIO, KapOOKCHIIbHYIO, aMUHOTPYIIITY.
OTHOCHUTEIBHOCTD JAEJIECHUS] OPraHNYECKUX COEIMHEHUI Ha KJIACChl.

IHonumepovl. OCHOBHBIE TIOHATHUS XUMHH BBICOKOMOJIEKYJISPHBIX COEIWHEHUN: MOHOMED,
MOJIUMEP, SJIEMEHTApHOE 3BEHO, CTeNeHb noauMepuszanuu. CrnocoObl MONy4YeHUs MOJIMMEPOB:
peakuuy NoJuMepU3aly U NOJUKOHAeH caluu. bruononuMeps! u X 6Moaoruveckast poJib.
[Tnactmaccel. Tepmorutactel M peaktoruiactel. [lpencraBurenu macTMacc M O0JIACTH MX
npuMeHeHusa.  Bomokna. IlpuponHsle (KMBOTHOIO M PACTUTENBHOTO MPOMCXOXAEHUS) U
XUMHUYECKHEe (MCKYCCTBEHHbIE U CHHTETUYECKHE) BOJIOKHA. [IpeacTaBuTeny BOJIOKOH U 00JIaCTH
ux npumeHeHus. Heopranumueckue noamMepsl, Kak BEIECTBa aTOMHOU CTPYKTYpHI.

Cmecu, ux cocmag u cnocobwt pazdenenusn. IloHstue o cMecH, Kak CHCTEME COCTOSIIEH U3
pa3IMYHBIX XUMUYEeCKUX BemlecTB. Knaccudukaius cmeceld o BU3YallbHBIM MPU3HAKaM (TOMO-
U TeTepPOreHHbIE CMECH) M IO arperaTHOMy COCTOSIHUIO (TBepJble, *KMJKHE U razoo0pa3Hble
cMmecn). CoctaB cMecei: maccoBasi U 0ObeMHas 107U KOMIIOHEeHTa cMecH. CriocoObl pa3ieneHus
cmeceil. Jucnepcnoie cucmemst. 1lonstue nucnepcHoit cucreme. Knaccudukanus qucnepcHbIx
CHCTEM IO pa3MepaM JHCIEPCHOH (a3bl U arperaTHOMY COCTOSIHUIO TUCIIEPCUOHHOM cpeabl U
nucriepcHoil (a3l 3HaueHHWe JAMCIEPCHBIX CHCTEM B IPHPOJIE, MPOMBIIUIEHHOCTH H
MOBCE/IHEBHOM JKM3HM uyenoBeka. [ pyboancnepcHble CUCTEMbI M X KJIaccuUKaus (CyCcreH3uu,
AMYJIbCUH, adpo30iu). [IpumeHeHHe 3TuUX cucTeM B TeXHUKE U ObITYy. TOHKOIUCHEPCHBIE
(KOJITOMTHBIE) CUCTEMBI, MX Kiaccudukaus (3o u renu). Koarymsamnus. Cunepesuc.
Jlemoncmpayuu.

Buneodparmentsl u Qororpapuu mo Teme: HEOHOBas pekjiamMa W aproHOBOW CBapKoOM,

TUpWKabiiel W BO3JYIIHBIX IIAPOB, 3alOJHEHHBIX TIelueM, OallbHEOJIOrMYecKHue paloHOBbIE



BaHHbl.  Pasznuunble  QopMBl  MEpUONMYECKOM  CHUCTEMBI ~ XHMHUYECKHUX  3IJIEMEHTOB
AN .Menneneesa. [loprpersi: JI. bByaGonpana, JI. Hunscona, K. Bunkiepa, A. Byrtieposa,
®.Kekyne, A. Kynepa. Mojenu KpUCTAIUIMYECKUX PEUICTOK:  XJIOpUJAA HATpus, HOJa,
VIJIEKUCIIOro ras3a, anmMasa, rpadura. O6pasibl MUHEpPAIOB U BELIECTB C MOHHBIM TUIIOM CBSI3U
(okcuga KalblMs, Pa3IMYHBIX COJIEH, TBEPIBIX IIENOYEH, TajauTa, Kajbl[UTa); BELIECTB C
KOBQJICHTHBIM TUIIOM XUMHUYECKOU CBSI3HU.

Konnekuuu: MeTaios, CIUIaBOB; BEIIECTB U MATEPUAIIOB, I1OJIY4a€MbIX HA OCHOBE IIPUPOJIHOTO
ra3a; HeTb ¥ IPOAYKTHI €e nepepadoTKH; aMOpP(HBIX BEIIECTB U MaTepUaloB; NpUOOPOB Ha
OCHOBE JKHMJIKMX KpHCTAJUIOB; NPOCTBIX M CIOXHBIX BEIIECTB; IUIACTMAcC, BOJIOKOH,
HEOPraHUYECKUX IOJIMMEPOB (MHUHEpPAJIOB M TOPHBIX MOPOJ); OPraHMYECKUX COEAUHEHMM.
Juddy3ns TymucThIX BEMIECTB C TOPAIICH JIAMIIOYKH HaKaTuBaHUs U MU y3us IepMaHraHara
kanus win cynabgara menu (I1) B Boze.

[TpubGopbl Ha OCHOBE HHU3KOTEMIEPATypHOU IIa3Mbl (Ta30Bble Jla3ephl, IUIa3MEHHbIC MAHETU
TEJICBU30POB U T.1I.)

[apocTepkHEBbIE M OOBEMHBIE MOJEIM MOJIEKYJ MEPBbIX MPEACTABUTENEH peaeIbHbIX
yriaeBonopoaoB, crpyktyp Oenka u JJHK. ®dusnueckue cBoiicTBa razoo0pas3HbIX (MporaH-
OyTaHOBasi CMECh B 3a)KUTAIIKe), )KUIKUX (OEH3WH) U TBepAbIX (mapaduH) alKkaHOB: arperaTHoe
COCTOSIHUE, pACTBOPUMOCTD B BOJIE.

['openne nponaH-OyTaHOBO#M cMecu (3axkuranka). OTHOIIEHHE MPEACTbHBIX U HEMPEACIbHBIX
YIJIEBOAOPOAOB K pacTBOpY IepMaHraHara kaaus U OpoMHoi Bojae. OOpazoBaHHe HEPTIHOI
MJIEHKU HA IOBEPXHOCTU BOJBI.

OO6HapysxeHne HenpeeNIbHbIX COeTMHEHUH B )KUJKUX HEPTENPOIyKTax.

[Tomyyenue mnactuyeckoit cepsul. [lomyuenne 6emnoro gocdopa. [omyuenrne TUCTUITMPOBAHHON
BOoAbl. OUUCTKA CMECH KPUCTAIJIOB JUXpoMara W mepMaHranara kamaus. OOpasibl pa3inuHbIX
JUCIIEPCHBIX CUCTEM: 3MYJIBCUH, CYCIIEH3UH, a3PO30JIH, Telu U 30au. [lomyuenne KomionaHoro
pactBopa u3 xyopuaa xkenesa (1), Koarymnsus nomydennoro pactsopa. ddpdext Tunmgans.
Jlabopamopuvie onvimul. 1. KoOHCTpyupoBaHUE NEPUOIUYECKON TaOIHUIBI XUMHUYECKHUX
AJIIEMEHTOB C HCIOJb30BaHUEM KapTodeK. 2. O3HAKOMJIEHHE C KOJJIEKIUSMU METaJJIOB U
cruiaBoB. 3. BpoyHOBckoe NBM)KEHME YacTHI] TYIIM WM [IBETOYHOW MbUIBLEI B Boje. 4.
[IpoBepka mpubopa aJii MOITY4YEHHs] Ta30B HA TEPMETHYHOCTh. 5. YBEJIWYEHHE AaBIICHUS
KHUJIKOCTU Tpu ee cxkatuu. 6. CpaBHeHHE KoJjeOaTenbHbIX JBUKEHUI MOJEKYJ BOJbI U JIbJa C
nomouisto CBY. 7. BeimapuBaHue pacTBopa MOBapeHHON coiu. PUIBTPOBaHUE IE€TEPOreHHOMN
cmecu. OTcTanBaHMe, Kak Croco0 pas/iesieHus] cMecell IeKaHTaluel U ¢ TOMOIIBIO AeTUTEIbHON
BOpOHKHU. 8. O3HAKOMJIEHHE C AUCIIEPCHBIMU CUCTEMaMU

Ipakxmuueckas paboma Ne 1. U3yuenue gororpaduii TpekoB 3apsiHKEHHbBIX YaCTHUILI.



Ilpakmuuecxas paboma Ne 2. TlomydeHue, coOnpaHue U paclio3HABaHHE Ta30B.

Tema 3. Xumuueckue peakuun (13 u)

Xumuueckue peakyuu u ux xaraccuguxayuna. XUMHUUECKUE PEAKUMM WIM XUMHUYECKUE
ABIICHUS, UX OTIWYMS OT (u3MYecKux sBjeHW. Peaknum 0e3 M3MEHEHHsS COCTaBa BEIECTB:
AJUIOTPONM3ALMK U U30MepU3aluy. Peakuuu, uaynme ¢ U3SMEHEHHEM YHUCJIa U COCTaBa BEIIECTB:
COCIMHEHUS, PA3IOKEHH, 3aMelIeHus, oOMeHa. Peakiuu, mpoTeKaronye ¢ BBIACICHUEM WIH
MOTJIOUICHUEM TEIUIOTBL: 3K30- MU JHAOTepMuyeckue. Jlpyrue mnpuszHaku KiaccUpUKaluu
XUMHYECKHX PeaKINil Ha mpuMepe cuHTe3a okcunaa cepbl (VI): u3meHeHune creneHeit OKUCIeHus
AJIEMEHTOB, OOpa3yIOLIMX BEIIECTBA, MCIOJIb30BAaHUE KaTalu3aTopa, arperaTHOE COCTOSHUE
BELIECTB, HAIIPABJIEHHUE IIPOLIECCOB.

Cropocmb xumuueckout peakyuu. [1oHATHE O CKOPOCTU XUMUYECKON peakiuu. ['oMOreHHsie 1
TEeTEPOreHHbIE PEAKUMU. 3aBUCHUMOCTb CKOPOCTM XUMHUYECKOW pEeaKkUuu OT HIPHUPOIbI
pearupymoIrx BEeUIeCTB, UX KOHLIEHTPAlMU. 3aBUCUMOCTb CKOPOCTH PEAKIMHU OT TEMIIEpPaTyphl.
[TpaBmwio Bant-I'odpda. 3aBUCUMOCTE CKOPOCTH pPEAKIMH OT IUIOIIAIN COMPHKOCHOBEHUS
BEILECTB U HAJIMYMS KaTaau3aropa.

Obopamumocmep xumuueckux peaxyuii. HeoOpatumbeie u oOpatumble peakuuu. CocTosHue
XUMHUYECKOI'0 PAaBHOBECHUS JUIsl 0OOpPAaTUMBIX PEAKIIUM.

[Tpunuun Jle-lllarense. CmemieHne XMMHMUYECKOTO paBHOBeCUS OOpaTUMBIX peakuuid B
XUMHYECKOM IIPOM3BOJICTBE HAa IPUMEPE CUHTE3a aMMHUAKa.
Okucnumenwvno-eoccmanosumenvusvie peakyuu (OBP). Inekmponus.

Crenenb OKHCIEHUS U ee omnpezaeneHue 1o Qopmyne coenunenus. Ilonsitue o6 OBP.
OxucnauTeNb U BOCCTAaHOBUTEIb, OKHCIIEHUE U BOCCTAHOBIICHUE.

DIEKTPOJIN3 PACIIIIaBOB U PACTBOPOB HAa IPUMEPE XJIOPUAA HATPHUSL.

DNEKTPOIUTHUECKOE TOIYYEHUE ATIOMUHUSA. [TpakTyeckoe NPHUMEHEHUE DIIEKTPOJIN3A.
["anpBaHOMIIACTHKA U TaJIbBAHOCTETHS.

Xumuueckue ucmounuxu moka. 'anbBaHnYeCcKUe 3JEMEHTHl Ha MpUMepe daeMeHTa JlaHusms-
SIkoOu, MX yCTpPOHCTBO M MPUHLMUN JAEHCTBHs. YCTpOMCTBO OaTapeliku Ha IpUMEpe CyXOoro
LIEJIOYHOTO  3JIEMEHTA. YCTPOWCTBO  CBHMHIIOBOTO  akKymyisTopa. [anpBaHu3anms u
anexTpodopes.

Quzuka Ha cayyucoe uenoeeka. AHTPONOMETPHUSA: H3MEPEHHE JUIMHBI W MACChl Tena,
CIUPOMETPUS M JKU3HEHHAsT €MKOCTb JIETKMX. TelaoBble H3MEpPEHUS U TEIUIOTEPAINs.
W3MmepeHne apTepualbHOIO JIaBJICHUS. I'uneproHMss W TUNOTOHUA. YIIBTPa3BYKOBas
JTUArHOCTHKA U Tepanus. JnekTpoTepanus. JlazepHas Tepanusi. MarHuTHbIN pe3oHaHC U

pentrenonuarsoctuka. dmooporpadus. Tomorpadus



Jlemoncmpayuu.

[Tomryuenue 6emoro ¢ocdopa. ['operne dochopa u pacrBopenne oxcuaa gochopa (V) B Boze.
[Tonyuenue u paznoxenue ruapokcuna Meau (I1). B3aumopneiicTBue »xenesa ¢ pacTBOpOM
cynspara meau (II). OmbiTel, umuOCTpUpYlOUIMEe TpaBwio bepromnie — obpazoBaHue ocajka,
raza WiM ciaboro 3JIeKTPOJIUTA.3aBUCUMOCTh CKOPOCTH PEaKIMH OT MPUPOIbl BEIIECTB Ha
npuMepe B3aUMOJCHCTBUS PACTBOPOB PANTMYHBIX KHUCJIOT OJMHAKOBOM KOHIICHTPALUH C
OJIMHAKOBBIMU T'paHyjaMy IIMHKAa U B3aUMOJICUCTBHE OJIMHAKOBBIX KYCOYKOB Martusi, IMHKa U
JKelle3a C COJIAHOM KHCJIOTOM. B3amMmoJneicTBHE pacTBOpa CEpHOWM KHUCIOTHI C PacTBOpaMH
THOCY/b(aTa HATPUS PA3TUYHON KOHIIEHTpauuu. B3anmoseiicTBie pacTBOPOB CEPHOU KUCIOTHI
U THOCYNb(aTa HATPUS IPH PA3TNMUHBIX TEMIIEpaTypax.

OOpatumble peakiuu Ha MpuMepe monydeHus poaanuaa sxenesa (I1I) m nHaOmoneHus 3a
CMEIIIEHHEM pPAaBHOBECHUS [0 HMHTEHCHUBHOCTH OKPAcKHM MPOAYKTA PEAKIUU NP H3MEHEHUU
KOHIIEHTPAIIUU PEareHTOB U MPOJYKTOB.

I'openue cepol, kak OBP. Mogenb snexTposusepa. Mojenp 3IEKTPOIU3HON BaHHBI IJISI
MOJIYYEHHUS ATFOMHUHUS. Konnexkuust Gatapeexk. CBUHIOBBIM akkymynarop. Pocromerp,
MEAMIIMHCKUE BEChl, CIHUPOMETP, PTYTHBIH U SJIEKTPOHHBIM TEPMOMETPBl, TOHOMETPHI
pa3IMYHbIX BUJOB, Ja3epHas yKasKa.

BuneodparmMeHTsI 1 craiipl Mo Teme.

Jlabopamopuvie onvimel. 1. Bnusitnue temrepaTypbl Ha cKopocTh peakunu okcuaa meau (I1) c
cepHoll kucnoTol. Pa3nokeHue mepokcuaa BOAOpoJa ¢ MOMOIIbI0 okcuaa mapranma (1V) , a
TakKe Karaja3bl ChIporo kaprodens. 2. BeirecHenne menu u3 pactBopa cynbdara meau (1)
KEIJIE30M.

Ilpakmuueckas paboma Ne3. 3yueHne XUMUYECKUX PEaAKIUH.

Ilpaxmuueckas paboma Ne 4. Cbopra eanveanuyecko2o 31eMeHma U UCHbIMAHUe e20

oelicmeus.

Tema 4. YesioBek u ero 310poBbe (214).

Cucmemamuueckoe nonodicenue 4ei06eKd 6 Mupe HcueomHublx.

Buonornueckas xiaccudukanms uenoBeka. lIpsMOXokIeHHE W €ro BIMSHME Ha CKeJeT
yenoBeka. Pyka — opran m nmponykT Tpyzaa. Pa3Burme yepena M roJOBHOTO MO3ra 4elOBEKa.
IlepBas 1 BTOpas CUTHAJIBHBIE CUCTEMBI. buoconnanbpHas npupoaa 4enoBeKa.

I'enemuxa uenoeexa u memoovl ee u3y4eHus.

OcHOBHBIE TIOHATHS T€HETUKHU: HACJIEACTBEHHOCTh, U3MEHYUBOCTD, T€H, XPOMOCOMBI, MyTalluH,
TE€HOM, T€HOTHII, (PEHOTHUII, JOMUHUPYIOLINE U PELIECCUBHBIE NMPU3HAKKU. ['€HOM uenoBeka U ero

pacmmdpoBka. [IpakTrnueckoe 3HAUYCHHE HM3YYCHHS TEHOMa 4YeloBeKa. MeToabl W3ydeHUs



TEHETUKH YeJIOBEKAa: TI'eHeaJIOTMUECKHii, OJM3HEIOBBIM, IMTOreHEeTHUeCKHil. I eHeTHUeckue
(HacnenCTBEHHBIE) 3a00JIeBaHUs YETTOBEKA.

Q@u3zuxa yenoseka. CKeleT ¢ TOUKH 3peHUs (PU3NIECKOro MOHATHUS o peryare. KpoBoobparienue
B CBETE€ TUAPOJUHAMUKHU: IyJbC, KpoBAHOE AaBieHue. Jnupdysus, kak ocHoBa GpopMUpPOBaHUS
HNEpBUYHOM M BTOPUYHOM MOYM B IIOYKAX, a TaKXkKe ra3ooOMeHa B TKaHAX WU JIETKHUX.
TepMoperynsuusi ¢ HMOMOIIBIO KOXXU IYTEM TEIUIONPOBOAHOCTH, KOHBEKIMH, HU3JIyYE€HUS U
UCHIapeHus BOJbI. DJIEKTPOJMHAMHUYECKAs IPUPO/Ia IIepejaul HEPBHBIX UMYJIbCOB. OnTudeckas
cucTeMa 3peHusi. AKyCTHUYecKasi CUCTEMa CllyXa M rojocoo0pa3oBaHue.

Xumus uenoseka. XUMHYECKHH COCTaB Tejla 4YEIOBEKAa: DJIEMEHTbl W BEUIECTBA, HX
Kinaccudukanus U 3HaueHwe. Boma, ee Qynkumu. BomHbii OamaHc B opraHu3Me 4YeliOBEKa.
MuHepalibHbIEC BEIIECTBA M UX POJIb B )KU3HEACATEIBHOCTA OpraHu3Ma YeioBeka. 3a00IeBaHus,
CBSI3aHHBIE C HEJOCTAaTKOM WM HM30BITKOM HEKOTOPBIX XUMHUYECKUX IJIEMEHTOB B OpraHU3Me
4eJI0BEKA.

Bumamunwpr. Victopusi OTKpBITUS BUTaMHUHOB. BuTaMuHBI, Kak OHOJOrMYECKH aKTHUBHBIE
BemiecTBa.  boie3HH, BBI3BaHHBIE HEIOCTATKOM WJIM M30BITKOM BUTAMHUHOB: aBUTaMHHO3BI,
TUIIOBUTAMHUHO3bI, TUIIEPBUTAMUHO3BL.

CytouHas NOTpeOHOCTh YelloBeKa B BUTAMHHAX U UX OCHOBHbBIE (DYHKIUH.

Knaccugukanuss ButamuHOB. BomopactBopuMble BHUTaMUHBI Ha mnpumepe BuTammuHa C.
JKupopacTBopuMbIE BUTAMUHBI HA IIPUMEPE BUTAMHUHA A.

T'opmoneoi.

HepBHast 1 rymopasibHasl peryssiliiy MPOLIECCOB KU3HEAEATEIbHOCTH OpraHu3mMa. [ 'OpMoOHBI,
KaK MPOAYKTHI, BbIpaOaThIBa€Mble JKejle3aMi BHYTPEHHEN CeKperuu.

Knaccugukanys ropMOHOB 1O keJie3aM, KOTOPbIE UX TPOAYLUPYIOT U IO XUMHUUECKON IPUpO/IE.
CgoiictBa ropMoHOB. MHCYnMH, Kak TOPMOH O€IKOBON MpUpOAbl. AJpeHalNH, Kak TOPMOH
AMUHOKHUCIIOTHOW TPUPOJBI. CreponHbple TOPMOHBI Ha IPUMEPE IOJOBBIX. I'unep- u
TUNO(YHKIINS KeJIe3 BHYTPEHHEN CEKPELUH.

Jlekapcmea. Kpatkue cBeeHUs O 3apOXACHUU M pa3BUTUU (papMakoioruu. Knaccudukamus
JIEKaPCTBEHHBIX CPEJCTB IO arperaTHOMY COCTOSIHMIO: XKUAKHUE (PacTBOPHI, HACTOM, OTBAPHI,
MUKCTYPBI, 3MYJIbCUH, CYCIIEH3UU U Jp.), TBEpAbIe (IIOPOLIKH, TAONETKH, IHIIIOJIU, KaICyIbl),
MSATKHE  (Ma3W, JIMHUMEHTBI, [AacThl, CBEYH). AJTKanouIbl. Baxmuns.
XUMHOTepaneBTUYECKHe Mpenaparbl. AHTHOMOTHKH. Hapxotnueckue mnpemnaparsl.
Hapkomanust u ee mnocnenctBud. ONTUMaNbHBIA PEXUM IPUMEHEHMS JIEKApPCTBEHHBIX
IIpEnapaToB.

300poeuiii 06paz yncuznu. Gusndeckue 3710pOBbe U ero kputepuu. [lcuxuueckoe 3710pOBbE U €r0

Kputepud.  HpaBcTBeHHOE 370pOBbE M €ro KpUTEPUH.  TpU OCHOBHBIE COCTAaBIISIOLINE



3I0POBOTO 00pa3a JKWU3HU: PEXHM [Hs, NPaBWIBHOE INMUTaHWE, (HU3MUYECKas aKTHBHOCTh W
3aHsATHE CrOpTOM. DakTOphl, BIMSIONIME Ha 3J0pPOBhE YEIOBEKA: OKpYKAloIlas Ccpena,
npoduIaKkTUYecKas BaKIWHAIUS, CTPECChl, BPEIHBIC TMPUBBIYKH.  AJIKOTOIU3M U €ro
nociencteus. Hapkomanus u ee mociaecTBHsL.

Qu3suxa Ha cayxncoe 300p06bs uenogeKd. AHTPOIIOMETPHUS: U3MEPEHHE JUTUHBI U MacChl Tela,
CIMPOMETPUS W IKU3HEHHAs CEMKOCTh JIETKMX. TemIoBble H3MEpPEHHs M TEeIUIOTEeparus.
N3mepeHne aprepuaJbHOrO JaBieHUsA. [ WMIIEpTOHUS M THUIIOTOHMS. YabpTpa3BykoBas
JMAarHOCTUKA M Tepanus. JiekTporepanus. JlazepHas Tepanus.  MarHUTHBIH pe30HAHC U
peHtreHoauarnoctuka. dmrooporpadus. Tomorpadust

Coepemennvie MeOuyuHCKUe MexHo102un

300posve uenosexa: cucmemmusviii nooxod. Hopmanvuas guszuonoeus wenosexa. Ocobennocmu
@YHKYUOHUPOBAHUL — ObLIXAMENbHOU,  KPOBEHOCHOU U Opyeux  cucmem  OpeaHusmd.
Dusuonoeuueckue nokazamenu OPeaAHUIMa 4ei06eKa U ux HopmMaibHoe 3Havenue. Meouyunckue
mexHonocuy  OUaeHOCMuKY  3aboneeanui.  Bosmoocnocmu u  nepcnekmugvl  Memooos
npogunakmuky, mepanuu U  80CCMAHOGIeHUs opeanusma. I11o0xo0bi K  nosvlueHuo
aghghexmuenocmu cucmemvl 30paBOOXPAHEHUSL.

Hngpexkyuonnovie 3ab01e6anusn u ux npoguiaxkmuxa

Hngpexyuonnvie 3abonesanuss u ux 6030youmenu. Cnocodvl nepedauu UHGEKYUOHHBIX
3a001e6aHUll U COYuanbHvlie akmopvl, cnocoocmeayiouue ux pacnpocmparenuro. Ummynnas
cucmema u npuHyunvl ee pabomol. OcobeHHOCMU GYHKYUOHUPOBAHUS UMMYHUMEMA V PA3HBIX
epynn  Hacenenusi. Cnocobvi npo@uiakmuxu uHGeKyuoHHvlx 3abonesanutl. Baxyunayusi.
Hanpaenennocmo meduyunckux npenapamos 0ns 60pbObl ¢ UHGEKYUOHHBIMU 3A001e8AHUIMU.
Ilpobnema pazsumus  ycmouuueocmu  6030youmenei  3abonesanuti. Medcoynapoousie
npozpammul no 6opvbe ¢ UHDEKYUOHHBIMU 3aD0NEeBAHUIMU.

Hayka o npagunvrhom numanuu

Memabonuzm, kax oOMen Gewjecmeom u SHepaueli Ha YpoeHe opeanusma. I[lpunyunvl
@yHKYuOHUpOBaHU nuUWesapumenvHol cucmemvl. Kauecmeo npooykmoe numanusi ¢ mouKu
3peHUsl IHEePeMUYEcKoll YEHHOCMU U COOEPHCAHUSL NONEe3HbIX U 8DEOHbIX eeujecms 3nauenue
cOANAHCUPOBAHHO20 NUMAHUSL 01 Noddepxcanus 300posvs. Illuwesvie 000agKku: noje3Hvle

ceolicmea u nobounvie 3(1)¢€KWLbI UX UCnoJjib306AHUA. ﬂuembl u ocobenHocmu ux NPUMEHEHRUA.

Hemoncmpayuu. Tabmuupl, BuaeopparMeHTsl U crnaiiapl mo teme: Ckener yenoBeka. Myspk
«Topc uenoeka». Mogens monekynsl JJHK. Monenu rnasa, yxa, Mo4yku, HEpBHOW CUCTEMBI
yenoBeka, koxku. Ckenmer denoBeka. l3mepeHuwe mynbca, AABICHMS, OCTPOTHI 3pEHMS,

TEeMIIepaTyphl Tea.



Konnexuuu: BUTAMUHHBIX [pENapaToB, MEAULIHUHCKUX TOPMOHAJIBHBIX MPENaparos,
JIEKapCTBEHHBIX (DOPM pa3IMYHOTO arperaTHOrO COCTOSHUS, JICKAPCTBEHHBIX (OPM Pa3IUIHOTO
CIeKTpa JaeucTBusi. buyperoBas M KCAHTOIPOTEHMHOBAs pEaKUMH ISl Ipernapara HHCYJIUHA.
[TopTpeThl BBIIAIONIMXCS YUSHBIX, BHECUINX 3HAUYUTENbHBIN KiIaa B papMakonoruio. Pocromerp,
MEAMIIMHCKUE BEChl, CIIMPOMETP, PTYTHBIH U DBJIEKTPOHHBI TEPMOMETPBI, TOHOMETPHI
pa3IMYHBIX BUJIOB, JIa3e€pHas yKa3zka

Jlabopamophvie onvimul.

1. M3ydyeHrne MHCTPYKIUHU MO MPUMEHEHHUIO alTeYHBIX MpenapaToB BUTaMUHOB. OmpezneneHue
pH pactBopa Butamuna C. 2. Onpenenenue pH cpenbl pactBopa actiupruHa

Ipakmuueckaa paboma Ne 5. Hccrnedosanue nponopyuoHaibHOCMU COOCMBEHHO20 PAYUOHA
NUMAHUSA, NPOBEPKA COOMBEMCMEUS MACCHL Meld 803PACMHOLU HOpMe.

Ipaxmuueckas paboma Ne 6. Humepnpemayus pe3yibmamos oouje2o aHaiu3a Kpogu u MOodu.
Ipaxmuuyeckas paboma Ne 7. OuieHKa UHIUBUIYaTIbHOTO YPOBHS 37J0POBbSI.

Ipaxmuueckasn paboma Ne 8. OnieHKa OMOJIOTHYECKOTO BO3pacTa

Tema 5. CoBpeMeHHOe eCTeCTBO3HAHUE HA CJIy:K0e yesoBeKka (23 4)

dnemenmapuvt nu Inemenmapuvie uwacmuywvi?  IlonsTue o (u3MKe BBICOKUX 3HEPrHi.
JInHEeNHBIN yCKOPUTEb 3JIEMEHTAPHBIX YaCTHUL, aAPOHHBIN KOJIIARIED.

JleneHne aTOMHOrO siipa: HIPOTOHBI, HEUTpOHBI. DyHIaMEHTAJIbHbIE YACTULI: JIEITOHBI U
KkBapku. PoTOHBI. bO30HBI. AHTUYACTHLIBI.

Bonvwoi adpounsuii konnaiidep. MOHTaX U YCTaHOBKA OOJIBIIOTO aJpOHHOTO KoJUIaizepa.
ITpunuun neictua  koswtainaepa. I[Ipoucxoxnenue maccel. bo3on Xwurrca. IIpoucxoxaenue
Bcenennoii. AnTUMUp.

Dnepzemuka u snepzocoepesrcenue IIpobnemvr
9Hepaoobecneyenus: HayuoHaIbHble, PeCUOHANbHbLE, TOKANbHbIE. 3aKOHbl COXPAHEHUs MACChl U
snepauu. IIpakmuueckoe npumenenue 3aKoHo8 coxpanenus. Buowvl swepeuu. Ceazv maccol u
oHepauu. Onekmposnepeus u cnocobwvl ee nonyuenus llolydeHHe SIEKTPUUYECKOTO TOKA C
MIOMOMUIBIO AJIEKTPOTreHEPATOPA. Herpanunnonnas JHEPreTHKA. Tennogvie u
euopoanekmpocmanyuy. OCHOBHBIE TIOHATHS aTOMHON AHEPTeTHKH. PannoakTMBHOCTE.
SAnepHble peaknuu. ATOMHas CTaHLMS U NpUHIMI ee paboTbl. ADC Ha OBICTPBIX HEUTpPOHAX.
Pannonsoronusie Tepmonnekrpuueckue reHeparopsl (PUTEIM), npuHumun ux JaedcTBus.
OO6nacTi NpPUMEHEHUS AaTOMHOW DSHEPreTHKH. foepHas sHepeemuxa U NepCneKmugvl ee

UCNONb308aHUS. DHepeonompebdaeHue U dHep2oIphexmusHocmu.

Ilpooosonvcmeennasa npoonema u nymu ee peuwtenusn. I'eorpadus roiona U €ro MPUYHUHEL

OcHOBHBIC HaIlpaBJICHHUA B pCIICHUU HpOI[OBOJ'IBCTBGHHOﬁ Hp06HeMBII



- HCIOJb30BAHHE XUMHYECKUX BEIIECTB (YIOOpEHHUs, PEryIsTopel pocTpa, (HEPOMOHHI,
MIECTHIIH/IBI, PETICIUICHTHI);

- CO3/1aHUe HCKYCCTBEHHBIX MIPOYKTOB MTUTaHUS; - METO/TBI CO3IaHUS
BBICOKOITPOU3BOIUTENILHBIX COPTOB PACTECHHM U MOPOJI ’KUBOTHBIX.

OcHnoebl Ouomexnonocuu [TousiTue
OMOTEXHOJIOTHH, KaK MPOU3BOIUTEIBHON CHIIBI OOIIECTBA, HCIIONB3YIOIICH KUBBIC OPTraHU3MBI
1 OMOJIOTMYECKHUE TIPOIIECCHI B MPOU3BOACTBE. TpH dTama CTaHOBJICHUS U Pa3BUTHS
OMTEXHOJIOTUU: pPaHHssA, HOBas U HOBeHasA. Tpaduyuonnas OuomexHoi02us: nPouU3800CmE0
NPOOYKMO8 numawus, nepepabomra omxo0os. Monexynapuas ouomexnonozus. Cmpykmypa u
@yukyus Hykaeunosvix kuciom. Cunmes 6enxa. Knemounas unocenepus. I'ennas mepanusi.
Ipumenenue buomexnono2uu 6 30pasoOXpaHeHul, celbCKOM X03AUCMEe U OXpaHe OKpyicaroujet
cpedwbl. 'ennas nnxeHepus. ' eHHOMOIU(PUIIMPOBAHHBIE OPTaHU3Mbl U TPACHCTEHHBIE

nponyktel. Knerounas unxenepus. Knonuposanue.

OMOpHOHaIbHBIC U CTBOJIOBBIE KIIETKU. bronornyeckas nHx eHepus, Kak METOJ UCIOJIb30BaHUS
MHUKpPOOPTraHU3MOB B KayecTBE OMOPEAKTOPOB JJIs IOJYYEHUS MPOMBIIUIEHHON NPOAYKIHH.
OCHOBHBIC HAIIPaBIICHHS UCIOIB30BaHUS (PEPMEHTATHBHBIX MporieccoB. MMMOOMIN30BaHHbIE
bepmenTsl. Muposoii pvinok buomexuonoautl. Ilepcnekmugvl pazgumus poCcCuliCKo20 cecmeHma.

Hanomexnonozuu u ux npujioricenue

Hanouacmuybsi 6 cusoii u Hexcugou npupooe. pamepuvl, Munvl CMpyKmypbl, QYHKYUOHATbHASL
3nauumocmo.  OcobennHocmu — Quauyeckux U XUMUYECKUX  CBOUCME  HAHOYACTUY.
Camoopeanuzayus. MemooOwr nonyuenus nanouacmuy. Memoovl uzyuenus HAHOMamMepuaos.
Koncmpyuposanue nanomamepuanos. Hoevie mexnono2uu, cmposwuecs Ha UCNONb308aHUU
Hawowacmuy u Mmamepuanos, noaydyaemvlx u3 Hux. lIoOHATHE O HAHOTEXHOJIOTHH, Kak
YIPaBIEMOM CHHTE3€ MOJIEKYJISIPHBIX CTPYKTYp. /[[Ba moaxona B HAHOTEXHOJOTHH: «CBEPXY
BHU3» U «CHU3Y BBepx». MouekyaspHblii cuHTe3 u camocOopka. HaHockomnunueckoe
BbIpAlllUBaHUE KPUCTAIJIOB U  TOJMMEpU3ULUA. YTiepojaHble HaHOTpyOku. CuHepreTuka.
Bruanue nanomexnono2uil Ha pazeumue mexHuky. IKoA02U4ecKuti acnekm HaHOmMexHoA02Ull.
Qu3uka u Ovim. HarpeBarenbHble W OCBETUTENbHblE NpUOOPHL. PasHOBUAHOCTH Jlamm:
HaKaJMBaHUS, raJlOreHHbIE, TIOMUHECIEHTHBIE, CBETOANOIHBIE.

MuxkpososHoBast neus (CBY-neub) u npuHLHUI €€ paboThI.

Kungkokpuctasmueckue 53KpaHbl U AUCIUIEM, HUX YCTPOMCTBO. OJEKTPOHHBIA TEPMOMETP.
Jomamnue po6oTel. Panuonepenatunku v paguonpueMHUKH. [IpuHIMNUanbHOe ycTpoHcTBO

TCJIICBHU30Pa U TCICBUACHUS. CHYTHI/IKOBaSI 1 COTOBAas CBA3b.



Xumusn u 6tm. Moromue u yucTsmme cpencra. [loBepxHocTHO - akTuBHBIC BemecTa (ITAB).
OrbenuBarenu: XUMHUYECKHE W ONTHYeCKHEe. WHCEKTHIHIBI - CpeacTBa His OOpbOBI ¢
HAaCEKOMBIMU. XHUMHUYECKHE CpEACTBa THUTMEHBbl W KOCMETHKH. [luiieBble m00aBKH, HX
MapKHUpOBKa.

Cunepzemuka.

[ToHsaTHE O CHUHEpPreTMKE M CaMOOPTaHW3allMM OTKPBITHIX cucteM. OOImMe NPUHIIMITEI
curepretuku. Touka Oudypkanuu U aTTpakT. Ponb cuHEpreTHkH Uis U3y4eHUs MPUPOAHBIX U
colMaNbHBIX sBIEeHUU. CTpyKTypHpOBaHME MaTEpPUAIBHOTO MHpa W €ro U3y4YeHHue
CHEIHMAIbHBIMU pa3fenaMu (QU3HUKH.

@®opMbl IBUKEHUSI MATEPUH.

Ecmecmeo3nanue u uckyccmeo. 30710TO€ CEUEHUE U €0 MCIOJIB30BAHUE B IPOU3BENCHUAX
aApPXUTEKTYPHI, KUBOMHUCH, CKYIbNTYphl. [locnenoBarensHocTh PuOOHAYYH, €€ IPUMEHEHHE B
UCKyccTBe. PacrnpocTpaHeHHOCTh IpaBuja 30JI0TOTO CEYEHUs U IOCIEA0BAaTEeIbHOCTU
@®uboHayun B KHUBOH MPHPOJIE. buoHrka u apxuTekrypa. B3anMmonpoHUKHOBEHHE
€CTECTBO3HAHUSI U UCKYCCTBA.

Jlemoncmpayuu.

Ta6mumpl, BUugeodparMeHTsl U poTorpaduu 1Mo Teme.

[Toptpersr: k. Yensuka, I1. Xurrca, JI.M. Jlenepmana, M. Dapaneii, A.A.bekkepens, M.
Cxnanosckas-Kropu, JI. Meiituep, O. I'ann

Jlabopamopnvie onvimul. 1. I3MepeHne napaMeTpoB KUCTH PYKH

Ilpakmuueckasa paboma Ne 9. I3yuenue sBIeHUS 3JIEKTPOMarHUTHON MHIYKIIHU.

Ipakmuueckas paboma Ne 1(. VI3ydeHue 30JI0TOTO CEUSHUS HA PA3JIMYHBIX 0OHEKTaX.

Tema 6. Bkiax coppeMeHHbIX yueHbIX B (popmupoBanue EHKM (4 yaca)

N3yuenne Ouorpaduu COBpEMEHHBIX POCCUUCKUX YyueHbIX. OIleHKa BKJIaJla COBPEMEHHBIX

poccuiickux y4deHsix B popmupoBanne EHKM. Tlocneanue oTKpbITHS B 00J1aCTH €CTECTBEHHBIX

HayK.



3.Y4eOHo-TeMaTHUecKHi IJIaH Kypca EcrecTBo3HaHMe

Neni/mt Haszsanue Temsl, pa3nena Kou-Bo
4acoB
10 xknacc
1. Beenenue 4
2. | EcrecTBO3HaHWE ¥ METO/BI TIO3HAHHS MUPA 17
3. | Meramup. OcBOEHHE KOCMOCA H €r0 POJIb B )KU3HU YEIOBEYECTBA 12
4. | O6onouku 3emun: nurocdepa, ruapochepa, armocdepa 13
5. | Makpomup. Hayka 006 okpyxatomieii cpene. buocdepa 21
6. | Abnotudeckue (aKTOpPHl M IPHUCIIOCOOJCHHOCTh K HHM JKHBBIX 26
OpPTraHu3MOB
7. | IIpocTpaHCcTBO U Bpems 4
8. 5
[ToaroToBka u 3aImuTa UCCIEAOBATEILCKAX MPOEKTOB
Utoro: 102
11 knacc
1. | IloBropenue kypca 10-ro kiacca 7
2. | Mukpomup. Atoma. Bemectsa 34
3. XUMHYECKUE PEeaKIIun 13
4. | YenoBeK U €ro 310pOBbE 21
5. | CoBpeMeHHOE €CTECTBO3HAHHE Ha CITY)KOe JeoBeKa 23
6. Bknan coBpemMeHHBIX ydeHbIX B popmupoBanne EHKM 4
102

Hroro:
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